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M3 NPERUCNOBUA K TMEPBOMY M3IQAHMIO

Hacrosmu#t BTopoft ToM «2emenTapHOrO YIeORNKE QHIHKU
COREPIKHT yueHHe Of SJAEKTPUHECKHX M MATHUTHHIX ARNEHHAX.
B Hero e BOULIH BOMPOCH SACKTPOMATHHTHHIX KoneGauuli H
BosiH, H0o N0 3aIyMAaHHOA HAMH CXeMe STH BONPOCH CESA3aHHl ¢
ofmum yyenHeM O KoJeSaHHAX # BOKHAX H COCTABAAIOT Colep-
JKaHKe TPEThEro TOMa BMeCTe ¢ BONPOCAMH aKYCTHKH # ONTHKH.

Q0mas yCcTAaHOBKA, PYRCBOAMBILAA HAMH NPH COCTABAECHHH
STOTO T0MA, OTpaXeHa B MPERHCAORMH K nepBoMy Tomy. Hmes
B BHAY, 9TO MaTEpHaJi STCIO TOM& H3YJaeTCA B JIECATOM Kjaacce
cpeatefi IIKOMBI, Mh! PACCYNTHIBANH Ha oJee BbICOKHA YpoBeHh
pPasBUTHA yuarnaxcd. MaremaTHueCKHe BHKJAAKE H B 3TOM TOMe
8aHHMaEIOT O4YeHb MafO MecTa H MOYTH LUeMHKOM COCPeNOTOYeHb:
B MenkoM wipudre.

B cocrapnernn atoro ToMa npunmmanm yvacrtue C. I, Ka-
namunkos # JI. A, TymepMan.

Mocksa, monn 1949 1, I'p. Jandcbepe



Fnasa 1. DNEKTPUMECKME 3APSALI

§ 1. BnexTprueckoe piaumopeiicrane. [logBecum Ha menKoBof
HHTH JAeTKull Tpy3HK, HanpHMep OyMamuyi ruab3y, [loTpeM
O IeJKOBYIO MATePHIO CTeKARHHYIO NaJOUKY H IIOJHECEM €e
K Ipy3uKy. Mu yBHIHM, YTO I'NJb3a CHaYaka MpHTAHETCA K M-
JIOYKe, HO 3aTeM, TI0C/Ie CONPHKOCHOBEHHA €O CTEK/I0M, OT Hero
ortoakHerca (puc. 1). IlpukocHeMcs Temephb TOR Xe HaTepTOl
najgouxolt X Apyrofi Takoil e ruanse, ydepeM CTeKIO H TpH-
6auauM l'PIJ21h3bI ApYT K Apyry. OHH OTTONKHYTCA ApPYT OT ADY-
ra (puc. 2).

—
| mmmr
Puc. 1. Bymaxnas raneaa Puc. 2. Jee mofpemienmnie Ha meJ-
OTTANKHBAETCH OF 34D AAHB- KOBWX HHUTHX OYMAKHHE THIb3H, $&
welt ee CcTeKAARHo# DNa- pPAXeHHbe OT crekAsuHofl NaJOYKM,
JAOVKH OTTANKMBAIOTCA APYT OT APyra: mg—

CHAA TAMECTH, RefCTBYIOMAA Ha THIs.

ay, F — anexTpHuecKan cuiaa, N —

CHJla, YPABHOBEIUHBAKMIAR CHAY Ra-
TAKEHHA HUTH

Ho conpukocHOBeHHS C RaTepTofi CTeKAAHHOA NMANOYKOH
MOABEINEHHLE I'PYIHKH NOA RefCTBHEM CHIH TSKECTH H CHIN
HATSKEHHS HHTH OKasblBaJIHCh B PaBHOBECHH B BEPTHKAJIBLHOM
noaoxennn, Temept MX noJoKeHUWe paBHOBeCHA HHoe. Caego-
BaTe/IbHO, KPOME YXe YRNOMAHYTHX CHJ, Ha TPYSHKH JeAcT-
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BYIOT ellle KaKWe-TO CHJLL, DTH CHABI OTIMIHE OT CHJ THAMKECTH,
OT CHJI, BOZHHKAIOUHX NpR AchopMally Ted, OT CHA TPEHHA K
JPYTAX CHJ, HSYYaBIIHXCH HaMK B MeXaHHKe. B TOMLKO 4TO
OMHCAHHHX MPOCTHX ONHTAX Mbl BCTPEYaeMCA ¢ MPOSBIEHHEM
CHJ, KOTOpHIE MOJYUHJIH HAIBAHUE IACKMPUULCKUX.

Tena, Koropele AeHCTBYIOT HA OKpYXaomwue npeaMersl
SJEKTPHICCKAMH CHJIaMH, MBI HasHBAeM Has/IeKTPH30BAHHBIMA
HIH 32PAXKEHRELIMH M FOBOPHM, YTO Ha 9THX TeNaX HaXoAsarcd
S/MeKTPHYeCKHe 3apszul,

B onacaHHBLIX OMWTaxX Mb! 3APAKANH CTEKAD NOCPEACTBOM
TpeHus 0 IHenK, Mu Moran Obl, ofHAKO, BMECTO CTEKNa BHi-

Oparb Cypryu, 300HAT, TIEKCH-

. rhac, AHTapbh H 3aMeHATR LueX-
[ KOBYIO MatepHi0 KO:Kelt, pesu-
HOH H JAPYTUMH DpeIMeTaMy.
OnHT NOEa3BlBaer, YTO [0-
¢peJcTBOM TPEHHA MOMKHO 3a-

paputh Jioboe Te0.
Ha spnenuu saektpuuecko-

@ @

TO OTTANKHBAHHA 3aPAKEHHBIX
Pec. 3. Tlpoctoli saextpockom: TeJ OCHOBAHO YCTpOHCTBO 3M¢K-~
a) ok pAR; 6) yoromnoe HeoS. TPOCKOMa — mpuGopa Aas oG-
paxerue HAPYXHBAHAA 5JeKTDHYECKAX
8ap20B. OH COCTOUT K3 MeTan-
JHYECKOTO CTEPIKHA, K KOTOPOMY NOJBELIEH BeCbMa TOHKHE amo-
MHHHKeBRH AN GYMATKHHP JACTOK WA JBa JHcTKa (pHC. 3, &).
Crepxenb yKpenaeH NpH NOMOWIK SGOHATOBROA MAH AHTAPHOA
NPOGKH BHYTPR CTENAAHNHOH OaHKH, NpefoXpaHAoLedl JHCTKH
OT JBHXeHHS Bo3nyXa. Ha puc. 3, 6 pano ycnmoBHoe H3ofpa-
JKeHue MeKTPOCKONa, KOTOPbIM MW H OyjleM NOJAbL30BATHCH B
JanbHefimeM,

KocHemes cTepKHA 3NEKTPOCKONA SAPAKEHHBIM TeJIOM, Ha-
npuMep HaTepTOR CTERAAHHON nanoukol. JIRCTKH OTTONKHYTCA
OF CTEPHKHH H OTKJIOHATCHE Ha HeKOTOpH#A yroa. Ecau temepn
YAARETh NARCUKY, TO AHCTKH OCTAHYTCA OTKJIOHEHHHIMH, a 3T0
3HaYuT, Y10 MPY CONMPHKOCHOBEHHH € 3aPMKEHHKHIM TeIOM HA
CTEPHEHE H JIHCTKM SJEKTPOCKONA mNepeXOiNT HeKOTOpHIH
sapax,

SapsaauM EKTPOCKON NPH TOMOINH CTEKIAHHON NMANOYKH,
SaMeTHM OTKAOHEHHE JHCTKOB, KOCHEMCA 3JAEKTPOCKONA eile
Pa3 ApyrdM MECTOM SapfXKeHHOTO CTeKNa ¥ OnsTh ybepeM na-
aouxy, OrxiaoneHme JucTKOB yeeauuwrcs. [locne TpeTwero
Kacanus ono Gyaer eile Gotblle H, T, A, M BHAHM, 9WTO B/eKT-
pHUECKHE CHIB, OGYCNOBIHBAOIIAE OTKIOHEAHE JINCTKOB, MO-
ryT Obite 1 GonbIie K MeHbine, a CAEAOBATENLHO, W 3apsA Ha
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SJIIEKTPOCKONE MoKeT Ouith Gobuie wau Mennme, Tarum obpa-
30M, MOMKHO TCBOPHTb O 3apffe, HAXONAHIEMCA Ha TOM HAH
HHOM Tese, B HallleM TPHMePe ~— Ha SACKTPOCKONE, KaK O He~

KOTOpO#l KOMHUECTEEHROM Mepe, XapaKTepusytolleli ompereaen-
HHle NPHPOJHLIE ABVICRHA,

§ 2. MPoEOANKKH W AHOJCKTPHKM, MH BHISIR B NPEANAYIIHX
OTLITAX, YTO, MPAKACAACH 3JapMKCHHEM TeiOM K HesapameH-
HHM fIpeaMeTaM, MH cOoOGiaeM UM SNeKTPHYeCkui aapsn. Mur

&

Puc. 4. flepememense 3apaaos MO PasAHYREIM TeNaM: @) SAeKTpHIECKHe

3apAAsl JeTKO MepeMeilalored M0 METa/IUYecKOR NPOBOKOKE; OPH COefi-

HEHHH SAEKTPOCKONOB NPOBOJQKON 3apAd JIEBORO SJEXTPOCKONE YMEHbs

UtaeTCA, 4 NMPABOTO yBeJH#UHBACTCA; §) SNEKTpHYECKHe 3apRLHl He DPOXO-

AAT TO MeAKOBOR HWTH; NpH COEAHHEHHH SAEKTPOCHONOB MIENKOBOR

HATLI0 feBWM SJCKTPOCKON <COXpeHAeT SapRi, & NpasMi oOcTaerc He-
Sap AKEHHEIM

1"



AOJNBL3OBAMUCH 3THUM, KOTJAa 3apsxkann aaekrpocxon. Taxum
06pa3ou, SMEKTPHUECKHE 3apANH MOrYT NePexoiHTh ¢ ONHONO
T2 Ha apyroe,

DnekTpHUECKHE 3apAAB MOTYT TAKKe W MepeMellaThcd No
Tesry, Tak, HanpHMep, KOTHA MBI SapsKaiad NIEKTPOCKON, ML
Kacaluch CTeKAAHHRoH Nanouxko#l BepXHEro KOHLA MeTaaanyec-
KOTO CTepHA, TeM HeMeHee M HHIKHHUI KOHel CTepXHA B JAHCT-
¥H, NpHKpetlfleHHble K 910MY KOHIY, OKasHIBANHCE 3apfiKeH-
HEIMH; @ 9T0 SHAYHT, UTO 3apAAB! NepEMellaiHCh BOD CTEPIKHS,

Opnuako nepemerienne 3apsioB N0 PasAHYHbIM TeaM OPOUC~
XOJMT {0-pasHoMy. PaccMOTpHM CASLYIOIIHHA OfLIT paciiono-
XKHMM Ha HEKOTOPOM PAcCTOAHHH APYT OT ApYyra 1Ba SJeKTpo-
CKOfNa, 3apsiHM OAHH H3 HHX H COSAMHHM CTEpPKHH SJEKTpo-
CHOMIOB KYCKOM MejHOM TpPOBOJOKH, JepKa MOCJASNHIO NpPH
MIOMOIIA JBYX WedKopuX HATel (pue. 4, o). OTKIOHeRHe JHUCT-
KOB SapiaXeHHOTO JICKTPOCKONA HEMEAMEHHO YMeHBUINTCH, H
OIHOBPEMEHHO C ITHM JHCTKH BTOPOFO SJEKTPOCKONA OTKIO-
HHTCA, ofHApYKWEas NOABNEHHE sapAja. DJAEKTPHUECKHe 3a-
PAIK JIETKO NEPeMENIAOTCH BAOJL MERHON HPOBOJIOKH.

[TosTOpHM Tenepsb ITOT ONBIT, HO HCNIONL3YEM BMECTO MEAHOM
NPOBOJIOKH INEJIKOBYIC HATS (puc. 4, 6). [Ipr 3TOM KOHUK HHTH
MOMKHO JEPXKATH HENOCPEOCTBEHHO B pyKaX. M ypuauM, 910
B 9TOM Cllydae 3apAXeHHHH aekrTpockon GyneT ROJTO COXpa-
HATL HEH3MEHHHM CBO# 3apfAj, a BTOpo# 3JeKTpockon Gyner
OCTABaTheAl TIO-TIPesKHeMY He3apsiKeHHLM. JJIeKTpHyecKde 3a-
pAZEl He MOrYT NepeMemlaTbhes ne meakoBol HuTH. Tlpopens
TOT e ONHT ¢ OGHKHOBEHHON (Bewrolt Gymaxuol) HuTKOH, MH
AONYYHM OPOMEKYTOUHEIH Pe3yAbTaT: 3apaj GyleT nepexoauth
C OHOTO 3/IRKTPOCKONA Ha APYrofi, HO odeHb MejleHHO ¥),

BeinecTBa, Mo KOTOPHIM DASKTPHYECKHE 3apAAb! IET'KO nepe-
Meaores, Mbl HashiBaeM nposodnuramu, Beectna, He o6aa-
JAONIKE STHM CBONCTBOM, HasbiBatoTed Suasexmpuramiu (WK
UB0AMOPAMIL).

XopouMH NPOBOAHAKAMH FIBASIOTCH BCe METaMIL, BOJAHHIE
PacTEOPH coMell H KUCIOT B MHOTHe JIpyTHE BeulecTsa. Xopoued
NpOBOIUMOCTBIO OOGMAJAIT TAKKE pACKANEHHHE raskll eciH
nprGAH3HTD K 9apAKEHHOMY JICKTPOCKONY ILIaMd CBEHH, TO
BOSAYX BOKPYT SJEKTPOCKONA AeliaeTCd NPOBOLAULAM, 3apax
C SJEKTPOCKONA HepeXOfuT Ha OKpYXalollHe Tenad K JIHCTKH
6uicTpo cnaaaor (puc. 5),

%} Ecan smecro Genoll HETKH BOATHL HEPHYIO, TO 3apaA GyZeT mepexo-
JHTH ¢ OIROTO SAEKTPOCHONZ HA XPYyroli ropasfio GuicTpee, FOTOMY YTO Uep-
Haf KpacKa, KoTopoH OKpameHa HHTKA, CaMa ABJAETCA BEHISCTBOM, B KO-
TOPOM 38DAK NepeMelllactcd ROBOJNBHO JErKO.
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TIpOBORHHKOM, XOTA H HE OUeHb XOPOIUHM, ABIAETCA TaKKe
ueROBEIecKOe Teln0, EcAH NpAKOCHYTBCR K 3aPAMEHHOMY
3JeKTPOCKONY, OH Pa3psKaeTcs H ero JHCTKH 0najaioT. Ml ro
BOPKM TPH 3TOM, YTO 3apsif 3MEKTPOCKOOA vYepe3 HAlE Teno,
N0J H CTEHH KOMHATH SYXOIHT B 3eMJIIO,
B § 27 vmi pa3bepeM nogpoGuee, ure npm
STOM NPOHCXOIHT,

[IpaMepaMu XOpPOIMX AHSAEKTPUKOB
ABAAIOTCA AHTapb, dapdop, crekno, 360-
HHT, pesHHa, MEAK H rashl Npd KOMHAT-
HblX Temneparypax. OTtmersM, uYTO MHO-
rHe TBEpAHE AHSJIEKTPHKH, HampHMep
CTeKN0, XOPOIQ H3OAHPYIOT TOALKC B CY-
XOM BO3XYXE H NENAIOTCsH IVOXHMH JUOAEK- o ™ o= n
TPHKAMH, €CIH BADKHOCTD BOSKYXA BEMH:  guexrpockona GHCT-
Ka. 370 o0BACHALTCA TEM, HTO BOBJAXKHOM po  cmagaT  npw
BO3JyXe Ha NOREPXHOCTH JMS/IGKTPHKOB [HORHECEHHH X €ro
MomeT 00pasoBaTbed NPOBONALIAS IjfeHKa  CTEPRHIO HAaMEHH
BOiE. OCTOPOXHEM HArPEBaHKEM 3TY OJEH-

KY MOXHO YAAJHTb, INOCHE UYET0 HAOMHPYIOAfA CHoCOGHOCTD
CHOBAa BOCCTAHABJIMBAETCA.

Korna 8 kakoM-nu60 Teie NPOUCXOAHT MepeMelleHHe 3apa-
J0B8, Mbl TOBOPHM, YTO B STOM TeJde HMeeTCa SMEKTPHYECKHH TOK.
Tax, nanpuMep, NpH COSTHHEHHWH SJEKTPOCKONOB B MeAHOH
npososnoxke (pHC. 4, a) BOSHUKAeT KPATKOBPEMEHHHH SAEKTPL-
9eCcKH# TOK, KOTOPHI MPHHHHITHAKBHO HHYEM He OTIHYa€TCa oT
TOKa B OCBeTHTEAbHON CeTH HAH B TpaMBafiHOM mpoBoge.

B coBpeMeHHBIX IpHMEHEHHAX S/EKTPHYECTBA H NPOBOAHH-
XKH M BUSJAEKTPHUKE HIPAIOT OTPOMHYIO podb. Merannnueckue
OpOROAZ JUHHH SJAEKTpOmepelagqu npeacTasasior cofoit Te
«KaHaAb®, N0 KOTOPHIM Mb 3acTaBidgeM AEHraThen sapAan. [lpn
TOM Ba)KHO, YTOOH B MeCTaxX KpenyieHHs NpPOBONOB 3apARH He
YXOH/H ¢ HPOBOACE B OKpyXaomue npeamert. [losromy mnpo-
BOAA BCETZNA PaclofaraloTcs Ha CNEHATbHEX H3OMAPYIOMIKX
KpPEeNIeHHSIX — «H30JIRTOpaxs, Ge3s KOTOPHX COBpEeMeHHHE JH-
HHH 3exTponepeiadn ObimH Okl HEBO3MOMHH.

§ 3. Paspenenne Ted H3 NPOBOJAHHKH H RBMAAEKTPHKN. ME roBo-
PRJN, YTO CTEKAO HE NMPOBOAHT 3JeKTpHuecTBa. OfHAKO 37O
yTBepXKIeHHe HeAb3A NOHKMATH Ge30roBopoyno. TmaTenanHOE
HabsioeHAe TOKASHIBAET, TTO YEPEs CTeKNO, PABHO KaK H Uepes
BCAKHA APYrofl AHSJEKTPHK, MOTYT NPOXOIMTH SJeKTpHUecKHe
sapanl. ORaK0 NpH ONHHX M TeX Ke yCJOBHAX depes Tend,
HMEHYEeMBIe JHIMEKTPHKAMH, NPOXOAHT 33 TOT Xeé CpOK He-
CPaBHEHHKO MEHBINHA ieKTpadecKHi 3apajy, 4eM Yepes NPOBO.-
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HIKH TeX e pa3MepoB ¥ ¢opnu. Korza mul ropopnM, 4910 Ka-
Koe-uG0 BeINeCTBO ABJAAETCS AHSIEKTPHKOM, TO 3TO SHAUHT
TOJNBLKO, Y10 NPR JAHBHX €ro NPHMEHEHHAX MH MOXEM
nperebpeuh NPOXORAIUUMH Yepes Hel'o SapsIaMH.

Tak, nanpumep, uepe3 AHTAPHYIO NPOGKY IEKTPOCKONa,
HECMOTPA Ha TO YTO AAHTAph ABASCTCH HAHJYWIHM H3 HIBECT-
HEIX AUNICKTPHKOB, BCE K€ NPOXOAHT HEKOTOPOE KOJHYECTBO
saextprdecTBa. OfHAKO Sapsaj, NPOmEMUNH 4epe3 MpoGRY 3a
Bpemd IKCIeDHMEnTa, BCerja GHIBaeT HHYTOXHO Maj N¢ Cpas-
HeHMIO € NOMHKIM 3apAJOM SJMEKTPOCKONA, H NOSTOMY R|HTAPb
ABAAETCA NOXXOJAMKM JHICKTPHKOM IJd  3JAeKTPOCKONa.
Concem He To Ha(miopanock Gul B SIEKTPOCKONE C H30aAUuHel
u3 dapdopa. B aTom cayuae sapsjH, yTerawinue uepes dapdo-
pOBYI0 NpolKy 3a BpeMAa onbita, OulAM Onl cpaBHUMEL € 33pA-
JOM 3JIEKTPOCKOMA, B MH YBHAEAH OHI, YTO JHCTKH SJEKTPO-
€KONa saMeTHO Onajalor. Papdpop ABAfETCT KELOCTATOTHHIM
IMBJeKTPHKOM 38 STHX Bedeli, Opnaxo Tor e dapdop oxa-
SLIBACTCH NPEKPaCHHM MATEPHANOM AAS TeXHHWHYECKHX H30JA-
TOPOB, TAK KaK 3apAl, NpOXOAAIAH Yepes Takod H30JMATOP 3a
HEKOTOPHIH NPOMEXXYTOK BPEMEHH, HHMTOXKHO Mal [O CpaBHe-
HHIC ¢ OTPOMHBIMH 3apAJaMH, NMPOTEKACUIAMH 4Yepes NpoBOA
3a To we Bpema, Mt BuiuM, UTO pasdesertic HO NPOGOCHUKU
1 Jussexmpury ycaoceno, U Moxer jame 0¥asarTnes, YTo OZHO U
TO Xe BeUleCTBO B OAHMX CAYHAAX ROMKHO PAcCMATPUBATBCA
KaK JHIREKTPHK, a B ADYrHX <hyyadx — KaKk OpoBojs
HHK,

o c¢paBHHTENBHO HEZABHEIO BPEMEHH B AMEKTPOTEXHHKe
OPHEMERRAAHCh NOYTH HCKAUHTENbHO ARGO METAMIEL, MO KOTO-
PHM 3apAJ], pacupocTpaHAerca speseHuafiro Aerko, aubo zu-
SJIEKTPHKH C OMeHb BHICOKHMH H3OJHPYIOUHME CBOACTBAMH —
TaKue, Kak ¢apdop, cTekro, 300HAT, AHTapL A T. 1. W3 meran-
JIOB H3TOTOBAMIOTCA NPOBORA, H3 JHMIEKTPHKOB — OMODH,
NpeIoTBpaHialoNIAe YTeuxy 3apsafd ¢ npososos. [logaBasomes
OONILINHHCTBO BEIECTB NPHUPOAN He NPHHALIECKHT, OAHAKO,
EH K To#f, HH K ADYro#l rpynme; 5TH BelleCTBa ABJSAIOTCA TaK
HA3HBAEMEIMH A0AYNHOOTHUKGMY, T, €. TIO CBOHM CBONCTBAM
SAHHMAIOT IPOMEKYTOMHOE NONOKEHHEe MeXKJY OYeHb XOpOMH-
MH TPOBOJHHKAMH H OYeHR XODOWIMMH aH3MeKTpukamu. Omg
Mano NPHIOJNL! MOITOMY H /A H3TOTOSAEHHS TIPOBOJOE B A1
H30JHpYyomuX onop., OxHaxo B nocnenHKe ASCATHAETHA ofma-
PY¥eH H H3YYeH PHJ COBepINERHO 0cO0LIX CEOACTE NOAYITPOBDL
HHKOB, UYTO OTKDHIC BOSMONHOCTD UPEIBHYARHO BAKHEIX H
MHOTOOOENLAIOMUX NPHMEHEHHR HX B PASJHYRLIX O6MacTHAX
nayxn H Texnitkd. [ToapoGuee 00 aTux ceoficTBax noAynpoBOA-
HHKOB OylheT ckadano B . 1X,
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Haoaupyiomue cBOACTBA BMECTBA 3ABHCAT TAKXKE OT ero
COCTOAHHA ¥ MOTYT CMABHO H3MenaAThes. Ha pre. 6 nsoGpaxen
ONHT, NOKASLIBAIOMHN, 9TO CTEKAO COBEPIEHHO YTPAauHDaeT
H3OMHpYIOHEe CBOACTBA NPH BHCOKOA Temnepatype., Paspemem
OIMH ¥3 NPOBOAOB, HAYIIHX K SASKTPHYECKOH JaMmouke, H,
CYHCTHE H3OAKLHIO, IPRKPYTHM 00pa3oBaBluuecs KOAHH K CTeK~
aaauoR nanouxe. Ilpy BKAIOYWeHHH TOKA JaMIOYKa He CBETHT-
€, TaK K&K NPH KOMHATHOH TeMmepaType CTERIO ABAAETCH
AOCTATOUHO XODOIUMM JHoaeKTpuxoM. Ecau, opsako, cuiabHO

Prc. 6. TIpu pasorpepaBui ¢TEKAO CTAHOBMTCA NPOBOIHUKOM H JEMNOUKa
HaYHugeT CBETUTHCA

Harpeth CTEKNAAHHYIO NaNOYKY NpPH NOMOWY FOPENKH, AaMnoy-
Ka HauHHAET CBETHTHCA; CACLOBATEALHO, Yepe3 HATPETYIO CTeK-
JIAHHYIO NaR0uKky TOK npoxoant. [Ipn srom MoxEO HabmonaTh
ellle OAHO fBNeHHe. DIeKTPHUeCKUH TOK, MPOXOAA Qepe3 CTeK-
JIAHHYW Nanouxky, CaM Harpesaer ee, NPHTOM TeM SHARHTEAb~
Hee, UeM cuabHee TOK. [TosToMy ec/iH B3ATH JAMMOUKY JOCTa-
TOYHO MOUIHYIO, T. €. TAKYI0, UTO 4epe3 Heg MOXeT NMPOXONuTh
CUAbHBIA SJIEKTPHIECKUR TOK, TO STOT TOK GYyAeT CHABLHO paso-
rpesatk namouky. [openxy moxHO Oymer yOparb, a C€TeKJIO
OCTaHeTCs] TOPAUMM H XOpPOILIO MPOBOASIIAM; HarpeBaHHE CTeK-
J1a BCe BPEMA YBEIHUHBAETCSl, H B KOHIE KOHIOB CTEKJI0 pac-
NAaBHTCA.

§ 4. NonomureabHhie H OTPHUATENBHHE 3IAPAAB. Japsium
APH NOMOIM CTEKAAHHOA NaNOUKH, MOTEPTOH O IIEK, Jelkyo
THfib3y, NMOABCINERHYIO HA INEJKOBO# HATH, M MOJHECeM K Hel
KYCOK CYypryua, sapsiKeHHOTO TpeHHeM o wmepcrb. ['aabsa Gy-
AeT TpUTAIHBATECA K cypryyy (puc. 7). Onnako mMH BHARAH
{§ 1), uro 3Ta *Ke NOABellleHHAA FUIbL3A OTTANKMBAETCA OT 3a-
PAIHBUIETO €¢ CTeKAa. D70 NOKasHBAaeT, WTro SapsAnH, BOIHH-
KaloillHe Ha CTeKJe 'H cypryve, pasjHYalorcsl mo Kauecrsy.
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Crenyiowinfi onmT noxasuiBaeT STO eine HariAanee. 3apd-
JHM ABa OAHMH2KOBHX S/6¢KTPOCKONA NPH NOMOIMM CTeKJAHHOM
NajO4KY W COSNHHHM HX CTEPXKHH MeTAIAHYeCKOH NPoBOAOKOi,
Jepia MOCHERHIO Sa H3OAHPYWINYIO Pyuky. Ecan snextpo-
CKONBbl BNOJHE OAHHAKOBH, TO NOCAE COCTHREHHA OTKJIOHEHHS
HX JHCTKOB REAQ0TCA pPABHEIMH, YKasuwBas STHM Ha TO, 470
NONHWA 3apAf pacHpEAeIaeTea NOPOBHY MEKAY oOORMY /eKT-
pockonaMH. 3apAAHM Teneph OJHH H3 3JCKTPOCKONOB NMpH HO-
MOIWH CTeKAa, a APYTOd — NPH AOMOmMH Cypryua, H IHpPHTOM

+
Cypeyd #
| e |
Puc. 7. ByMamras ruabaz, sa- Prc, 8. [lpa ORHMZROBHIX 9M€K-
pIEEHRaX OT CTeK1a, DPHTAMH- TPOCKOTIA, SaPAWEHHEE PAIHO -
BatTCA E  HANIEKTPHS0BRHHOMY HMEHELIMA 32PAJaME ¥ COeXHHEH-
Cypryvy Hue TPOBOARHKOM, DA3PRKAIOT-

€A; paBHEE Pa3HOHMEHHEE 3apf-
AH UpH COSJMHEHHH He FAIOT Hi-
KaKoro sapaia

7aK, YToObl OTKNOHSHHA HX JIUCTKOB CTANH OAHRAKOBH, H OUATH
coegrnnM uX (puc. 8). O6a snextpockona OKaXyTCs Hesaps-
JEHEBIMU, & SHAYHT, SapAAbl CTEKA K 3apslHl CYpryua, B3fThle
B PaBHHX KoJIMuecTBax, HefATPanusylor, wiH KOMIEHCHPYIOT,
ApYT Apyra.

Ecni Gul B 9THX OMHITAaX MBI HCTIONB3OBAIE APYTHE 3APANEH-
HEle TeJa, TO HAUMH OH, 970 9acTh H3 HHX AcACTBYT Kak 3apsi-
XeHHOoe CTERNO, T. €. OHH OTTATKHBAIOTCA OT 3apANOB CTEKna
H TNPHTATHBAIOTCHA K 3apAfaM Cypryua, a 9acTb — Kak 3aps-
FeHHHH CYpryd, T. €. OHH NPHTATHBAIONCA K 3apSJaM CTeKna
A OTTaXKHBAIOTCH OF 8apsanoB cypryda. Hecmorps Ha obniue
PasnHYHLIX BEIECTB B NMPHPOZE, CYLIECTBYET TOJILKO JBAa pas-
HHX poia SJIEKTPHYECKHX SapsanoB.

MH BHAHM, 9TO Saps/Ll CTEKAa M CYPTyua MOTYT KOMIEHCH-
posats xpyr sapyra. Ho pennunraM, KOTOpHE NMPH CJIOMKEHHH
YMEHBIIAIOT APYT APYra, NPHESTO NPHIHCHBATH PasHLe SHAKH,
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FlostoMy ycaoBmaich DPUNECKBATE H SAEKTPHUSCKHM 32pRIaM
AnagKy, pazieasn sapAin HA NOMCKHTENbHEIE H OTpHUATENb~
Hule (puc, 8),

T10200CUMEALHO SOPANCEHHBIMI HAZGIBAIOM MEAd, KOMopse
dedicmaiom Ha Opyeue 3apaNCeHNDIE MeAT MOK e, KEC CeKAO,
HASACKMPUSOBARHOE MPERUeM 0 weax, Ompuyameisio 3apayen-
HELMU HASBIBIOM MEAR, Komopbie Jelicmayiont max e, Kax cyp-
eyd, wuaexmpusosanuvitt mpenuem 0 wepcms. M3 onuros,
ONHCAHNHIX BHIIE, CASHyeT, 4TO o0NHOUMenHble 3apAadet Omman-
KURMIOMER, PASHOUMERHbE — RpumAasiamomcs *),

? 4.1, K sierTpocKkony, SapiXeHHOMY NPH NOMOUIB ¢Yprygrofl natos.
KH, NPHKACAOTCH 3ApAMEeHEEM CleKioM. Kak uaMeHmTes orkmode-

H¥e NHCTKOB?
4.2, [1IpH HaTHPAHHH O [UEAK JATYRHOTO CTEPIKHA, 3aXKaTOrO B PyKe,
nocheZENf He aneKrpHsyerca. EcaH, ogHako, TPOHIBECTH STOT OOHIT,
I30JJHPOBAB CTefeHb OT PYKH, HanpkiMep ofiepHYB ero B Pe3BRY,
Ha HeM BOSHWKHYT 3apagn. QObAcHATe pasiHuHe pPe3yALTATOB B
STHX RBY¥X QNHTAX.
4.3, KagnM 0GpasoM, HMeR [OA PYKAMH TODEIKY, MOWHO YAATHTH
sdleKTpRYecKHe 3apaAtl ¢ GHIJeKTPEKA, HANPHMED C RaIACKTPH30BaH-
Hoft cTexanaHoll nagouRH?
4.4. Cranbre Ha JepeBAHHYIO ROCKY, HONOMEHHYI) Ha YeTHpPE M30-
JHpYIOMHe NOACTABKH, HANPUMED HA KpeniHe cTeKAsdHHME CTAKARH,
BO3RMHTE B PYKY KYCOK MeXA H HauuuTe GHTH MEXOM MO JepeBAHHOMY
ctoay. Bain TopapuIg MoXeT HIBJeUL M3 BAIWETG Teaa HCKpY, TOHeCH
K HeMy pyky. OOGBLACHHTE, UTO HPH 3TOM MPORCXONHT.
4.5. Kax a0Ka3aTe Ha omuTe, 4T0 [eJK NPH TPeHHH O CTEKAO 9MeKT-
PH3YETCA M NPHTOM OTPHUATEILHOP

§ 5. YUro npoucxozur npu saekrpusamuu? o cHX nop MH He
HHTEPECOBAMHCD TEM, YTO MPOHCXONHT € TEMAOM, KOT']a MH CO3-
JaeM Ha HeM 9JiekTpuueckue 3apagur. Cefiluac MEI DacCMOTPHM
1o nofpobuee,

IIpexpe Bcero NoKameM, 4T0 [IPH JASKTPHIANUE 3aPsKAOT-
ca of6a Teqaa. Jas 3T0ro yKpenuM Ha XOpOWMIO H3ONMPYIOUIHX
PYuKax ABe MJIACTHHEHM; 360HHTOBYIO K AepesfAHHYI0, NOKPH-
Tyio cykaoM. Jlnn Gonee TOYHOTO Cy:MIeHHA O 3apAje MJIacTH-
HOK Mbl GYJeM He [IPOCTO KacaTbeA WMH CTEPIKHA 3JEKTPOCKO-
fia, & NPelBAPHTENBHO YKPEeNuM Ha MeKTPoCcKone MeTasinyec-
knil crakau (puc. 9). B § 31 Myl yBHIMM, WTO €CAM BHECTH 3a-
PSUKEHHOS TENO BRYTPH 3AMKHYTOH NPOBOASIIEH NMOJOCTH, AaKe
HE Kacasch TJIOM € CTeHOK, TO Ha BHEWHeH ROBEPXHOCTH
TIONOCTH TOABIAETCA 3apAfl, B TOYHOCTH PaBHHA BHECEHHOMY

*) Bufop HASBAHEA SNMOJACKHTEALREHAY AIA SaPAKOB, BOIHHKIIOMIHX
HA CICKNe, H «OTPHUATEALHHIN» BA 38PRKOB Ha CYPry4Ye COBEPIICHHG
caytuaeH.
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BHYTPS 3apazRy. TIpuGmixenno sto SyeT BepHO W i HOAO-
CTH ¢ HeBOALIMM OTBEPCTHEM, HANPHMEP WA YSKOTO BEICOKOTO
CTaKaHa,

TTomecTuM KM AYIO H3 MNACTHHOK B CTaKaH, DIEKTPOCKON He
NOXA3HBAET OTKJAOHEHHA JHCTKOB; 3TO JIOKASLIBAET, 4T0 obe
HAGCTHHKH BHa9ale He 3apaiennt, SaTeM NOTPEM IMIACTHHKH
ApYr O fpyra # GylieM CHOBA BHOCHTb HX FMODO3Hb B CTaKaH.
Ilpu BHeceHHR KaXAOH MIACTHHKH MEKTPOCKON OOHAPYXHUT
fouibltioe OTRIQHEHHE JIHCTKOB, YKA3HBAIOLIce, YTO NPH TPERHH
SapARMAHCH KaK S60HHT, TAK H CYKHO.

Brecem ofe moreprhie ZpYr o Apyra MIaCTHHKH B CTaKaH
SNEKTPOCKONA ONHORPEMERHO. DneKTpocKon He OyAer MOKashi-
PaTb HWKAKOI'O OTKJIOHEHHS! JIHCT-
koB, Ecau, ogHako, YAaAHTh Ka-
KYI0-1HG0 {3 IIACTRHOK, OCTABUB
BIOPYIO BHYTPH CTaKaHa, JIeKT-
pOCKON WOKakeT Oonblce OT-
KJIOHEHHE, YKasHBalomee, UTO
KaxjaAd H3 0JaCTHHOK NO-Tpex-
HEeMy CHAbHO sapsikeHa. To of-
CTOSITEAILCTBO, YTO OpPH MOMele
¥AH B CTakag ofeHX sapsaxeH-
HHX RMACTHHOK S/AeKTPOCKON He
obHapyXKHBaeT 3apsna, O3HAYAET,
4TO SApAAH NMIACTHHOK B TOYHOC-
TH paBHEl MO MOAYMIO, HO RPOTH-
BONIOVIOXKHE N0 3HAKy, TaKk YTO
CYMME 3apa008 oleux RAACMUKOK
I ROCAE SACKIMPUSAYLL PASRA HY-
A10

Puc, 9. 8) B crakaH saekTpo.
CKOTA BHeCRHM SGOHHTOBAR
nAacTHEES [ B NIOKPHTAA cyK-

Sror BaXEHA ONWT HAaBOIHT
HA MHIC/Db, YTO HH MOJOKHTE/Ab-

HOM JiEpeBsHHAH TACTHHXA
2, gdpaMeHHER HPOTHBONG
JIOHHO; SNEKTPOCKON He MOKas
SpiBaeT HAKAKOTO OTKJOHEHHS.
6) Ilpn ynaneBnM ofpod HI
(ACTEHOE JMCTHH BJASKTDO-
CKONa OTKEOHAKTCR

HHE, HE OTPHUATE/bHEIE SapRiL
B COSJABANHCL NPH TPeHHH; OHH
GLLAH B KAKIOH M3 HARX ITACTH-
HOK YyXe JIO OIINTa, HO B PABHLIX
KOZHUECTRAX H NOSTOMY He MOTVIH
6HTH OOHApYNH(eHEE. DAeKTpH3aALMAN

CBOOUTCA K TOMY, UTO NOJIOKHUTEAb~
HHIE U OTPHIATENBERIS 3apAE KaKuM-T0 06pasoM padAeaniorcs,
TaK YTO Ha ofHOH naacTHHKe (CYKHO)} OKaswBaeTCH HAOWTOK
HONMOKHTEILRLX 34pAJ0B, 4 Ha ApYroi (360HKT) — Takoh xe
H30HITOR OTpHHATENbERX 3apAnos. [lostomy, xora Kaxaas H3
TINACTHHOK 3apsKeHa, o6mas CyMMa HOJMIONKHTeABHHX H OTPH~
Tate/bHHX 3apAN0B NO-ApXKHeMy PAaBHA EYO.
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B panpheliipx Isapax MBI OOKameM, WTO NPEACTABJIERHE
00 SJIGKTPH3AIMH KaK O PasAeNeHHH 38pANOB jefCTEHTENLHO
npasuabno, Mel yBUIUM, UTO OmpuyamersHpill Sapax CBA3aH
¢ MeJbYafiIHMH YaCcTHHAME BelIeCTBA, HasbiBAEMBIMH SACKMpo-
#asmi, 3apAH BCEX HIeKTPOHOB OAWHAKOBH H PABHLI O MOKY-
N0 TaK Ha3LIBAEMOMY JAEMEHMApHOMY 3apady e — HaWMEeHb-
HleMy 3apAzxy, CYUIeCTBYIOMEMY B mpHpolie ¥). Macca snekrpo-
Ha O4eHb MaJia " cocTaBnAet nprbagsnrensno 1/2000 aonw Mac-
chi BoAopoasoro atoma. I103TOMY MOXHO NPHAATD TeJdY RJIHN OT-
HATb OT Hero odedb GONBIIIOE YHCIO INEKTPOROB (83 3aMeTHOTD
H3MEHEHHS erg Macchl,

B HacTomilee BpeMs TaKkKe H3BECTHO, UTO B COCTAR A0GOr0
aToMa BXONHUT ONpefeNeHHOe WHCRO SaekTpoHos, Taroft atom
B €CTECTBEHHOM COCTOAHHY He ABASETCH 3apaieHHuM, TaK KAk

.
S o o)

a) J) &)

Pac. 10. ¥Ycnopnan cxema: a) Hefitpassroro atoma; §) DOJOXHTEALHOMG
HOHA; 6) OTPHIATENBHOro HOHA

BHYTDH Hero HMeeTcCs euHie H IONOXHTEeALHO 3apaxeHHan
4acTh — aToOMHOE AApO, NpeACTapnnioulee OCHOBY BCHKOIO aTo-
ma. [TpH 3TOM cyMMa OTPHUATE/LHBIX 3aPANOE BCEX SACKTPOHOB
10 MOAYJHO B TOYHOCTH PABHA NOAMKHTENbHOMY 3apaiy AApa
(puc, 10, a).

Ecau, oznako, TeM HIH HHbIM cnocofoM MBI YAAIHM U3 aTO-
Ma OJUH HJH HECKOJBKO NIEKTPOHOB, TO Y aTOMa OKaMercA
H36LITOK MOMOKHKTEMBLHOTO 3apAig; APYTHUMH CAOBaMKE, o GyIeT
sapseH MOJACKHTEAbHO., ATOM B TAKOM COCTOSHHH HA3HIBAeT-
cf nosexcumessnois uonos (puc. 10, 6). Touno TaR xe, ecau
K aToMy NPHCOeAHHATCA M3CHITOUHHE NIEKTPOHbI, Mbl NONYTHM
OTPHUATSNRHO 3apSMEHHBIA aTOM HAH OMPUKAMEAbHOLL LOH
(puc. 10, 8). Hpoyecc saexmpusayun npedemasasem cobol ne-
PEHECERUE € 00RD20 MEAR HQ OpYye0e SACKIMPOHO8 HAL LOROB.
flcHo, 4TO NpE TEKTPH3AUMH JOGOro Tena Ha APYFOM Teae
IOMDKEH BCerjla BOSHHKHYTH 3apAi, PABHHIN IO MONYJIC H NpO-
THBOIONOKHHIA 10 3HAKY 3apsijy, BOSHHKIIEMY Ha MEPROM
Teae. MimeHHO 3TO MW H HaOMOand B OMNMCAHHBIX OIBITAX.

*) Baementapaxf sapan ¢ aexferca dynaamMenTanbHOR dusHuecKod
nocToARR O,
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§ 8. dnextponnaa Teopua. Teopus, OOBACHAOMAN SASKTPH-
NeCKHe cBOMCTBA Ted HaJHIHEM B HHX SJeKTPOHOB H UX JBH-
MEeHHEeM, HOCHT HA3BaHHe JAeKMPOHHOT meopuy. 3T1a TEOpHA
04eHb NMPOCTO M HANASIHO OGLACHAST MHOTHE SJAEKTpHYeCKHe
fIBACHHA, B [OSTOMY NPH H3YYCHWH SJIEKTPHUECTBA UENeco0l-
Pa3sHO € CAMOrO e HAuaja BBECTH eKTPOBHLE MpeiCTaBiIe-
HHA. Pa3GepeM ¢ 9TO TOYKK 3peHHS HEKOTOPHE ONMITH, OfE-
CaHHLle BhIILIE,

B § 2 Mut Bunienn, 90 yepes MeTaNiIl H ApyTHe APOBOAHMKH
3apAfE MOTYT JeTKO NHEPeXOmuTh ¢ OAHOTO Tejia Ha Apyroe,
DTO 3HAYHT, UTO B NPOBOXHHKAX SACKTPHUECKHE YACTHIE MOTYT
caoboxHo nepemeitatbest. M ofparno: Beskoe Te1o, B KOTOPOM
9JIEKTPHYECKHE HACTHL MOTYT AErKO nepeMelllaThcs, NOKHO
OKa3aThCA XOPOWIMM npoBogunkoM, HaoGopor, u3 Toro ¢axra,
UTO CTERNO MJIOXO MPOBOAHT IMEKTPHUECTBO, MBI MOKEM 3a-
KJIIOYHTD, UTO BHYTDH CTeKna (M APYTHX AHNIEKTPHUKOB) Mepe-
MellleHne IEKTPHIECKHX YacTHI OT OXHOrO MeCTa K ApYroMy
BecbMa 3aTpyjaHeno. B xopauio nposoasmux pacrsopax, Ha-
OpHMEp B PacTBOPAX MOBAPEHHOR COMH, JIETKO mepeMelalores
KaK [OJOXKHTeAbHHE, TAK H OTPHIATSbHBIE HOHH. B Merannax
JKe MOHEI NepejiBAraThesl He MOTYT, H €AHHCTBEHHBIMH NepeHoc-
YHKaMU 3apAJd B METALNAX SBIAIOTCS SALKMPOAH, DTH SNeKT~
pOHBI, cBofOAHC OEpeMelmiaionlkeca MO MeTaiay, HashBaT
CBOCOOHBLMIL SACKIMPORAMU HIIH SACKIMPORAMU NpPosoduMociL,

Korga Met 3apsxkaeM Kakoe-Bu0o Telo, TO MEI cO3AaeM Ha
HeM JHOO HEAOCTATOK, NiG0 HBOLITOK 5JEKTPOHOB 110 CPABHEHHIO
¢ BX HOPMAJLHBEIM MHCJIOM, IPH KOTOPOM Te/O He 3apsieHo,
TIpn 9TOM 3NEKTPOHN SAUMCMBYHOMCR ¥ KAKOTO-IUG0 IpYyroro
Tena uayd YOQAAOMLA U3 TEAA, HO OTHIOAL HE YHUNMONCQIONCR
B He cosdaromen enoss. Taxum ofpasoM, ABJIeHHe 3apAJKH H
paspaiKH Ten CBOAMTCA K NepepacnpelefeHHI0 SIeKTPOHOB
ez HsMeHeHHR oOOWMlero 4YncAa HX.

Msl 3HaeM, YTO NpH COeNWHEHHH 3aPHKEHHOrO MPOBORHHKA
C He3apsKEHHLIM 3apsjl pacnpefeasercd MexIy o6ouMH Teaa-
Mu, C 37eKTPOHHON TOUKH 3PEHHA 3TO NPCHCXOIRT CeIyIoIuM
ofpasoM, EcnM mnepsoe Teno 2apAKeHO OTPHUATENbHO, TO
9NeKTPOHE NOJA AeHCTBHEM B3AHMHOIO OTTRAKHBAHUA NEPExo-
BT Ha BTOpoe Teno. Ecan ke nepsoe Teno 3apaxkeHo NONOKH-
Te/IBHO, TO OHO NPHUTATHBAeT K cefe 3/IeKTPOHH BTOPOTOC Tela.
B ofoux cayuanax 3apsajn GyZeT yMeHbIATbcs Ha HEPBOM Tede
B YBeHYHBATHCA Ha BTOPOM A0 TeX MOp, NOKa BHOBL HE HACTY-
TIHT pABHOBECHE.

Hakowneu, Mul BHzean (§ 4), 410 NOJMOKHTENbHLE H OTPHIA-
TeJibHEle 3apsibl KOMTEHCHPYIOT APYT ApYTa, Tak ST0, COead-
HAS PapBHLie MO MOAY/IO PAIHOHMEHHLIE 3apfjIkl, Mbl NONydaeM
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OTCYTCTBHe 3apAna. C sMeKTpOoHHON TOUKH SpPeHHA 3TO OYEBH N~
HO: COSHHHAA ABAa DNPOBOAHWKA, B OJJHOM U3 KOTODHIX He XBa-
TaeT CTOABKHX K& JASKTPOHOB, CKOJIBKO MX COAEPKHTCA B H3-
OniTRE B APYTOM, MLl TIOAYSHM HOPMAABHOE THCIO SVICKTPOHOB
B KQXAOM H3 NPOBOAHHKOB, T. €. KaxALH M3 IPOBOJRHKOB
OKaXeTc HesapaxeHHbiM. [lonpienne MONOMUTENLHBX H OT-
pPULATENBHBIX SaDAAOR NPH JEKTPHIAUKH Tel TPeHHeM mpei-
craeafer GoJsee CAOXKHBIH Npolecc, B AeTajqAX ellie He BAOAHE
BhIICHEHRBIH; HO M B 3TOM ¢Jiydde Heic CBOIHTCH HMEHHO K
pasdeseruso 3apajioB, 2 He K oBDasOBaHUIO HX.

§ 7. Jnexrpuaaumus TpenueM. OcHoBHOM npHumHOR ABJACHHA,
KOTOpOE MBI HA3HRBAEM «3JIEKTPH3ANAA TPEHHeM?», ABISETCH TO,
YTO MPH TECHOM CONPHKOCHOBEHHMH ABYX Pa3IMYHLIX TEJ YacTh
SMEKTPOHOB MePEeXOmHT ¢ OZHOTO Tefia Ha apyroe {puc. I1).
B pesyabrarte 3TOTO Ha MOBEPXHOCTH OEPBOTO Telia OKA3HBaeT-
CA MOJOXKHTeNbHEIA 3apAX (HeHOCTATOK 3MeKTPOHOB), 4 Ha HO-
BEPXHOCTH BTOPOIC Tela — oTpHHaTenbunifi sapag (U36bITOK

e

*\\\\\\\i\\w

ABYX PASAMUHBX Tel

aneKTporoB), CwmelleHHe SAeKTPOHOB NpH STOM OUeHb Mano,
OHO OLiBACT MOPAAKA MEXKATOMHBIX paccToauuit (~10720 M) *),
TlostoMy BOSHHKWMA Ha TpaHHie ABYX T&d TAK HasbiBaeMHIf
dgotinot saexmpuyeckod caod HEYeM HEe npoamaser ceba BO
eHemiHeM npocrpancerse. Ho ecam Tena pasasuHyTh, TO Ha
KAX/IOM H3 HHX OKaXeTCH 3apAl TOFO KX HHOTO 3HaKa (puc, 12).
B 3ToM MH 4 y6e:KaaeMcA, BHOCA KAXKAOES M3 3THX TeX B CTaKaH
snexrpockona (puc. 9).

ToBOPA O 4TeCHOM COMPHKOCHOBCHHMH® ABYX TeX, MBI HMENH
B BHIY TaKoe cOaHKeHRe WX, DPH KOTOPOM PACCTOAHHE Mexny
YaCTHIAMH Da3HbIX TeJ CTAHOBHTCA NMPHMEPHO TaKuM Xe, Kak
paccToSHME MEXAY aTOMaMH HJAH MOJEKYAaMH OJHOIG M TOro
¥e Tena. ToABKO NIPH 9THX YCAOBHAX BO3MOMKEH ¢3aXBaT» OJHEM

*) 3nak ~ Nepes UMCTION OSHAYAET ENOPAAKay.
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TeAOM SMEKTPOHOB NPYIOTC TeMa H BOHHKHOBEHME ABOHNOTO
svieKTpHYeckOro cnoa. Ho Tena, ¢ KOTOPRIMU MBI MMeESM JIENO,
AHKOTMA He OuBAIOT HAeanbHO ragkaMu. [losromy Raxe Toraa,
KOTA2 MH DPHIKHMAaeM Apa TeNa BIJIOTHYIO APYT K Apyry, Jefi-
CTBHTE/IBHO TECHOE CONPHKOCHOBEHHE UX B YKA3AHHOM CMBICAS
CJIOBA MMEET MECTO He HA Beefi MOBEPXHOCTH T, & TONBLKO B
OTACABHLIX ReQONbIMHX yuacTkaX. Korza mel Tpem Teia apyr
O fipyra, Mul YBeJIHIHBAEM YHCAO TAKHX YHacTKOB TECHOIO CO-
NPHKOCHOBEHHA, B KOTOPHIX NMPOHCXONAT SMEKTPHAUHA, H TeM
CaMEIM YBeAHYHBaeM ofmER 3apax, KOTOPH OKaMerca Ha
KAXIOM H3 T, KOI'Ra Mbl HX pazfpHHeM, TOABKC B 5TOM H
38KMI0YETCA PONb TPEHAS , ¢DACKTPHIALHS TPEHHEM» — 3TO Ha-
3BaHHEe, UMEIOIIER TONLKO HCTOPHYECKOS MNPOUCKXOMKACHHE.

r___.
I_O
B

A AL

Pae. 13, SexTpHssuuA Boasl # RapaduHOBOND iMApHKA, DOTpYMeNHOTD
B Hee

B roM, uT0 Aen0 OGCTOHT UMEHHO TaK W 4TO BO3RUKHOBEHHE
HACKTPUYECKHX 3apA0B NPH TECHOM CONPHECCHOBEHHH PasjiAy-
HBIX TeJ NPOUCXOAMT H TOTAA, KOFAA TPEHEA MeXAY STHMH Tena-
MM B OOBIYHOM CMHICJIE C/IOBA HET, Hac yOexjaeT OnuIT, HSoOpa-
mennnil Ha puc. 13. BosbMem HBa 3/eKTpOCKONAa M YKpeNnuM
Ha cTepXHEe KAXAOTO H3 HHX BHICOKHA MeTamauueckull cTaKaHd,
KaK Ha pHc. 9. B ofpH H3 3TAX CTaKAHOB HA/beM JAHCTHAARPO-
BaHHYIO BOAY H NOTPYSHM B Hee IAPHK 4S napaduHa, yKpen-
nexuntht Ha Hsonupyomeft pyuke (puc. 13, a). Buinys 370r ma-
PHK H3 BORM, MBI YBHIHM, 9TO JIHCTKH SJIEKTPOCKONg pasofi-
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fyrea (puc. 13, 6 cnipasa). OnblT yAaercA HesaBHCHMO OT TOTO,
NOTPY3HM MBI WAPHK B BOAY Ha ManyIio 4/ Ha 6oabmyic TySuny
H OyieM AM MH SLIHMMATh €r'0 H3 BOAH MeLJISHAO HAH OhlCT-
po. D10 NOKa3bIBaeT, UTO 3aPH/H PAIACASIOTCA NPH CONPHKOC-
HOBeHHH IIApHKa H MUAKOCTH M UTO TPeHuWe, KaK TakKoEBce,
8Aech ponH He Hrpaer, Tlepemecs mapux Bo BTOpOl CTaKal
(puc. 13, 6 cnesa), MW YBHIHM, UTO JIHCTKH BTOPOIG SJIEKTPO-
CKONa pacxofarcs, T. €, IIAPHK NpHOOpeN 3JaeKTpudecKult 3a-
PAL 0D CONPHKOCHOBEHHH ¢ BOAOH. CoealHHM Tenephb 3eKTpo-
CKOMEl npoBoaorolt (puc. 13, 8); JHCTKE COOHX 3AeKTPOCKOHOB
ONafaioT, U 3TO NOKA3KIBAET, UTO 33D/, HpHOGPeTeHHEe BOAOH
H [DAPHKOM, PABHH MO MOAYMO M MPOTHBONOJIOKHE MO 3HAKY.

Pasaenenvie 3apafoB U BOSHHKHOBeHME ABORHOTO JEKTpH-
HeCKOTO CAOS HMeeT MeCTO NPH CONPUKOCHOBEHHH JOOHIX IBYX
PA3sAHUHLIX TeA: JU3/eKTPHKOB HAM TNPOBOXHAKOB, TBEPHBIX
Ted, MMIKOCTeH HAM rasoB. Mu yeuanMm gaawme (§ 76), xakoe
SHaYEHRE HMEET 5TOT (PaKT AIH OGBLACHEHUA DSJA BAMHLIX AB-
JIGHHH, B TOM HHCAe JOeHCTBHA rajJbBaHHYECKHX SJIEMEHTOR,
IToueMy 2¢e, ONACHLIBaA SBAEHHA SNEKTPH3AUHH TPeHHeM, MH
scerga Opaln AJf ONbITA TONBKO XOPOLUME JUIJIEKTPHKH —
AINTAPb, CTEKAO, WenK, 560HMT H T. 0.7 IIpHwnna r0rO 32-
KJAI0YaeTcHd B TOM, YTO B JUNIEKTPHEAX 3apfi)| OCTAeTCHA TaM, Cje
OH BO3HHK, H He MOMET Hepe3 BCH) MOBEPpXHOCTH Tea nepefit
Ha ZpyrHe COMNDHKACAOWIHECH ¢ JEAHHEM TeIOM [PeAMETH,
BrupoueM, 0040 13 HaTHpaeMbIX TeA MOTAO Obl GHITh H KYCKOM
MeTaLna, yKpenMeHHnM Ha naoaupyiomeli pyyke. Ognako Ham
ONLIT 31eKTPH3alUY TpeHHeM He yAaiaca Oul, ecau 6u ofa Tpy-
muecs JPYT O Apyra Teda ObiIN MeTaJ/IaMH, RaXe ecyi oba
3TH Tesia GBUTH M30NHPOBaHbl. IIpHuHHA 3akmouaeTca B TOM,
9T0 MBEl NPaKTHYECKH He MoXKeM OTHAS/MTh HAllW Tela OJHO OT
IPYToro cpa3sy no éced nosepXHocTH. BeaeacTere HensOexuoi
UX EPOXOBATOCTH B MOMEHT OTPHBA BCersa 6yayT ocraBathed
Kakue-TC NOCJEAHHE TOYKH CONPHKOCHOBEHHS, H TAK Kak
3JIeKTPOHbl CBOGOIHO JBHIKYTCA 4Yepes MeTamd, TO 4Yepes 3T
4MOCTHEH® B NOCAeZHRA MOMEHT BCe H3OHTOYHHE SJeKTPOHEH
NepeTexkyT C OZHOIO KYCKA MeTalla Ha ApyToM, u ofa onu oKa-
KYTCH He3apAMEeHHbIMH.

? 7.1, Touemy np® pacyecHIBAHHA CYXHMX RONOC ILNACTMACCOBHM Tpel-
HEM BOJIOCH €NPHAMNAIOTS K FPpeGHIo (RPH STOM HHOLNS CALILIHG JETKOe
RoTPeCKHBANHE, a B TEMAOTe Y/laeTeA HAGMOAATE H MaleHbKHe HC-
KOPXH, NPOCKAKHBAIOHINE MEKAY BOLOCAMH B rpefHem)?
7.2. Tlpmxmute K tenaod wadeabHofi meud AHCT GyMars H DoOTpuTe
erc aajonams, Jluct nprcraser K nopepxHocTH nedn [Ipd orpunaunn
cAHeH TPecK, 8 B TeMHOTe BHAHG! HCKPH MeMJy Gymaroff B meuynio.
Obnncunre sanesne. [Novemy onut ofhTHO He yaaeTca ¢ xoaoxkof,
HeronneHsoR heubo? OGpaThTe BHAMAHKE Ha CKazansoe B § 2,
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§ 8. aexTpmaauuA uepes BAMAHRe. ¢<DACKTPUIARUA TPeHHEM
HE ABAACTCA eAWHCTBEHHHIM CHOCOGOM OTAGNEHHA SAEKTPOHOB
OT NONOXHTEABHEX MOHOB, Mb PacCMOTPHM B 5TOM H cAefyIO-
lieM naparpapax Asa ApYTHX MeTOAR PAspeneHBA 3apsjioB H
OO/IydeHHs Ha TeJaX 3apAja TOIO HAH MHOTO 3HAKE,
TopTopuM CHOB2 ONBIT 3aPAAKH INEKTPOCKONA, ONUCAHHKI
B§ |, H 6yaeM BHUMATE/IBHO CICJMTL 34 TeM, B KAKOR HMEHHO
MOMEHT JUCTKH 3SJeKTpOCcKona
HaUWHAIOT pPacXOAHTHCH. MM
YEBHIHM, 9TO 9TO NpPOHCXOAUT
eile o TOTO, KaK 3apRIKEHHOE
TEJO KOCHeTCH CTep:KHA nprbo-
pa. 210 NoKasbiBaer, 9T0 Mpo-
BOAHHK 33pAKAETCA He TONBKO
Np# KOHTAKTE € 3apfAKeHHbiM
TEAOM, HO H B TOM C/Tyyae, KOr-
Ja OHO HAXOMUTCA Ha HeKoTO-
awernirn wape Swerer s s, POM_paccronmn. _Hcorenyeu
Kax @ W b OTKAOHSIOTCH, WMo yka-  NOApOCHEEe 370 HBJeHKe.
BHBAET HA NOSBJCHHE 3apHAAOR B lNogpecuM Ha u3OAHpPOBaH-
ey  IDPBOKEuKa. o-'_};:; HOM IPOBOJHHKE JIETKHE JHCTKH
HAWTCA, Ce0BaTellbHO, SapRAa Gymars (puc. 14). Ecin sua.
B 5THX TOYKAX Her 2aji¢c APOBOCAHHK He 3apaXeH,
AUCTKH OGYIyT B HEOTK/IOHEH-
HOM nojioxeHHH. TTputmusum
Teflepk K NPOBOJHHKY H3IOMHPOBAHHEIN MeTalVIHYecKMA mmap,
CHJIbHO 3apsXKeHHbfl, HANpuMep, NPH NOMOUIH CTeKASHHOR
HaJIOYKH. MH yBuauM, 910 NHCTKH, MOfBellleHHLe Yy KOHUOB
TeAa, B TOYKaX @ u b, OTKAOHAIOTCH, XOTA 3aPAMCHHOE TeAO H
He KacaetcAl NposoAHHKa. [IpOBOJHHK 3apAanNics yepes BAHS-
HHE, OTYEro H CaMO fIBNIeHHE NMOJIYYHAO0 HA3BAHHWE €JIEKTpH3a-
IHA Yepe3 BIKAHHEY HIH «3JeKTPHYECKAR HHAYKIHA», 3apAfH,
neJy4YeHHBE HOCPEICTBOM SJAEKTPHUeCKOR HHEYKHMU, Hashl-
BAIOT HABEREHHHIMH EAH WHIYINHPOBAHHHIMH,. JIHCTKH, NOfjBe-
NieHHHlE ¥ CePeAMHH TeNd, B TOukax a’ M b, ne oTRAOHSIOTCH,
3HAYUT, HHAYHHPOBAHKblE 3apRAl BOIHHKAIOT TOILKO HA KOH-
nax Teja, a cepeAMsa ero ocraercs Hefitpanbuofi, M Helaps-
sennoft, Tlogwoca K MMCTKAM, NOJBelieHHBIM B TOYKAX 4 H b,
Ha3/1eKTPU3OBAHHYIO CTEKAAHHYIO NANOYKY, AErKO yOeAuTHCSR,
YTO AMCTKH B TOYKe b OT Hee OTTANKKBAIOTCA, A JUCTKH B TOUKE
@ NPUTATHBAIOTCA. JTO 3HAYHT, YTO HA YIANCHHOM KOHIUE Npo-
BONHHKa BOSHHKAET 3aps/ TOrO Ae 3HAKA, YTO H HA mape, a HA
Gnu3neKalIHX YacTRX BOSHHKAIOT 3apANH APYTOTC 3Haka, Y ja-
Aup 3apsweHHbA Wap, Mbl YBHAUM, YTO JIHCTKH OPYCTAICK.
flpaenie npoTeKaeT coBepileHRO AHANOTHUHHWM O0pa3oM, etVIH
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NOBTOPHTb ONKT, 3apAIMB IUaD OTPUNATENBHO (HANPHMep, ApPH
nomomp cypryua},

C TOMKH 3DEHHA SJEKTPOHEHOH TeOpHH 3TH SBJIEHHA JETKO
OGBACHAIOTCH CYLISCTRORAKMEM B IPOBOAHKKE CBOBOAHBIX 31K T-
ponoB. IlpH nmoAHeceHHH K NPOBOAHHKY MOJOMKHTENBHOTO 3a-
PAAA 3JEKTPOHbl K HEMY NPHTAIUBAIOTCA H HAKANIHBAOTCA HA
GaiaiineM KoHle npoBoZHHKE. Ha HeM OKaswipaercd HeKOTO-
poe uHeaI0 ¢H30HTOIHBIX? SJEKTPOHOB, H 3Ta 9acTh NPOBOAHHKA
sapsikaerca orpunatensho, Ha ypanenrnoM konne ofpasyerca
HEZOCTATOR MIEKTPOHOB H, CJENOBATENLHO, H3OBITOK MOJOMH-
TeJAbHHIX HOHOB: 3Jech NOABJAAETCA NOMOMHTENLHBIA 3apal,

Ilpu nopneceHnu K NPOBOAHHEKY OTPHIATENBLHO 3apsKEHHO-
ro Tesad MeKTPoHbl HAKANJHBAIOTCR Ha YJaJeHHOM KOHle, a HA
Gini>kHeM KOHIE TOAYYaeTcs M3OHTOK NOAOMHTENBLHEIX HOHOB,
[Tocae ynanenns 3apaja, BHIILIBAIOUIErO MEepeMeHIeHHE 3MeKT-
POHOB, OHH BHOBL PacHpEe/FOTCHA N0 NPOROAHUKY, TaK UTO
BCE Y4aCTKH el0 OKasHBAKOTCH NO-NPeAHeMY He3apsKeHHEIMH,

ITepememeniie 3apajios NO DPOBOEHHKY W HX HAKOLJEHHE
Ha KoHUaX ero 6yJyT NPOROJKATLCA O TeX NOp, NOKA BO3JeH-
CTBHe H3OLITOYHHX 3apAACB, 00pa30BABIUHXCA HA KOHIAX Upo-
BOIHWMKA, He YPaBHOBECHT Te

ACXOAINHE W3 [Iapa SJAeKTPH- (_——_I
HeCKHe CHABL, NOJ BAHAHHEM KO- ),
TOPLIX NPOYCXOAHT Nlepepacrpe- a/k /kﬂ»

Jiesense anekTponos. OteyTeT-
BHe 34psHEA Y CepednHbl TeNa no-
KasulBaeT, 470 3jeCh YPaBHOBe-
MeHB CHJIB, HCXOASIIHE H3 [ua-
pa, 1 CHJIH, € KOTOPRIMH JeficT-
BYIOT Ha CBOOOJHLIE 3/1eKTPOHL] ,
HIGBITOUHNE 3apSIH, HAKOMHB: "t ocxamoren orknomcmms
WHEeCA Y KOHIOR NHPOBOZHHKA. npocse yHaleHHA  32pAXeHHOTO
Hunyuuposannbie  3apagu wapa

MOKHO 000co0UTh Ha COOTBEY-

CTBYIOIIMX FACTAX NPOBOAHUKAE, €CAH B NPUCYTCTBUH 3apSKeH-
HOTC Tena pasjeNHTh NPOBOAHUK Ha 4Yactd, Takof onuT H306-
paxes Ha puc. 15. B 310M cAydyae cMECTHBINMECH IEKTPOHLI
yKe He MOTYT BepHYThCH OOpATHO NoCJe YIAMeHHS 3apPANeH-
HOTO IIAP3, TaK KaK Mexjy ofeHMu HacTAMHE OPOBOJAHHKZ Ha-
XomuTeA AuIeKTpHK (Bo3ayx). Mafuwrounbie saekTpount pac-
MpeAensiOTCcA N0 BCeR JIeBOR 9ACTH; HEJOCTATOK SJEKTPOHOB
B TOUKE & waCTHYHO NOHMONHMAETCA U3 O6JuacTH TOMKM b, Tak
4TO KAaXKIAA HacTh TPOBOJHHKA OKA3LIBAGTCA 3apAXMEHHOMH:
NEBaf — 3apAJAOM, 110 3HAKY NPOTHBOMOJIOKHLIM 3apaay wiapa,
npapas — 8apAjoM, OAHOHMEHHLIM ¢ 3apAjoM wapa, Pacxo-
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RATCA Re TONMBKO NHCTKY B TOYKaX 4 H b, HO M OCTaBaslInecn
Npexie HeNOJBHXKHEIMH /IUCTKH B Toukax @’ u &',
3ruM OOCTOATENBCTBOM YacTO NOMLIYIOTCA KA NPaKTHKE
AN 3apARKA npoBopHHKOB. [UIA 1Or0 uTOGH 9THM CI
9apA/HTh IMEKTPOCKON, MEI MOXeM TpHGAHSHTE K HeMy saps-
KEeHHYIO UANOYKy cypryua (Hecymyio OTPHUATeRbHHA sapaj)
K KOCHYTBCS CTEpPMKHA IJMeKTPOCKOma mainuem. [Ipu 3ToM me-
KOTOpOR UHCAO IJIEKTPOHOR HOJ BJIHAHHEM OTTANKHBAHHA OT
Cypryua yfizer yepes Halue TeJO B 3eMTI0, 4 HA CTePIKHE H HA
JAHCTKAX SAEKTPOCKONa 00pasyerTcst HeKOTOPHR HeNOCTATOK
sfiekTpoHoB., Ecau Temeps, npeiBapMTENsHO OTHAB MNajen,
yOparh CypryuHyio BaJNOUKy, 3AEKTPOCKON OKAKETCH 3apsien-
HHM ¥ IIPHTOM NOACKHTENbHHM 3apagoM (puc. 16). B stom

G

IL N
Cynsy e =
+ £ % +
*
m & &

Pue. 16, Pazauunne cragui 9apsAKn Teda wepes BAHAHME: &) NPHOANKAS
K ILADHKY S/ICKTPOCKONA OTPHUATENLHC 3APSIMEHHRA CYPryd, MBl BHISH-
PaeM Ha CTepXHE SJeKTPOCKONa NOJNGKHTEAbHHR 3aphl, a HA ero JARCT-
KaX — OTpHEATeAbHHE 3apaj; 6) He yfHupad cypryda ¢ OTPMIATENBLBEM
SApPAACM, DpHKacaeMcd PyKoll K IMIADHKY 3JeETPOCKOUA H OTBOAHM HacTb
OTPHUATEABLHOTO 3apAjia SACKTPOCKONA Yepe3 CBOE TEAO B 3EMAND; AMCTKH
SMEKTPOCKONA CHAAZI0T; 8) YOpap Manell, a saten yG6paB Cypryd, MHl Ocs
TaBndeM Ha SNEKTPOCKONE TOJBKC NOJIOMWTEABRHMA 3apsAl, KoTOpHA pac-
OpeAelfeTcd MeXAy LAPDAKOM M JHCTKAMH SAeKTPOCKola

C= T
+ —
Puc. 17. Onpelesente 3gaKa HEH3BECTHO-
ro sapama. [lpn mpuGamxennd oAHOMMEH-
HOTG 3a8pANa JWCTKH SMEKTPOCKONA OTKAOS
Hoten eme Oonee; npn  NpHOIHKEHHE
pPasHOMMEHHOrQ SapAAz OHH Chakaior
7\ AN
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OnBITE POJNb BTOPOR YACTH NPOBOANMKA HIpaeT Hae Telo,
coefHHEHHOe © 3emAaeh.,

OTMeTHM, 9TO, ROABL3YAChH SARIEGHHEM HHIYKIHH, MOXHO
onpeleadTh 3HAK 3apaja saektpockona, IIpu6ansuM K amekT-
POCKONY TeJIo ¢ 8apAfOM H3BECTHOTO 3HAKA, HANPHMEp CTeK-
asudyio manouky. Herpyauo coofpasiTts, Kakos 3Hax aapnja
aneKTpockona, HaGMOAAA, YBRAHYHBACTCS HAR YMEHLINAeTCH
npn 9TOM OTKJOHeHHe JHCTROB (puc. 17).

? 8,1. Obnacaure cnocol onpele/ieHHA 3HAKA 3apafa AMeKTPOcKond,
aaoﬁg;meumﬁ na puc. 17.
8.2, DreHTPOCKON 2apAKACTCH Yeped BANTHHE NDH MOMOILH CTEKIRH-
nolt nanourn. KaK OyRYT nepeMemarthcA [PH STOM BNEKTPOHL?
8.3. K wapHKy 3apmieHHOr0 SMCKTPOCKONA MOJHOCAT, fie Kacafch
ero, HeaapRKEHHOR METAANATECKOR Telo, Kax HIMEHHTCH OTIAOHeHHE
AEcTHOR? OGLACHHTE 9TO HBACHHE,
8.4. K MoAoNKHTeNLRO DAPAXKEHHOMY #EKTPOCKONy DNOMHMOCAT Teflo,
sapsEeHnoe OTpHIATeARNO. [To Mepe NPUOTMKERAS Tena OTKAOHEHHE
JHCTHOD SAEKTPOCKONA NOCTENEHBO YHEALWALTCH H CAAIET KO HYAA.
Tpr manvhefimeM NpHOAHXEHHH Tesa, OXHAKC, OTKJIORSHRE BHOBb
nogsaaercs. Urto npu sToM npoucxonnt?
8.5, TIpy nopReceHHH PYKH X S2pAKEHHOMY I'PY3HKY, TOIBCIICHHOMY
Ha menKOBON HATH, OH NPUTATABaeTCA K pyke. [louemy 3To mpokc-
XORuT?

§ 9. 3zexTpusauun nox AeficTHem c¢peta. PoToaAekTpuuecKH i
sthexy. IIpoBOAHMKA MOryT 3apsarbca TakKe moA fAeRcT-
BHEM CBeTa. HBJeHHe 2aKMOUaeTCs B TOM, UTO HOJ JCfCTBHEM
CBET4 SMEKTPOHBI MOrYT BHVIETETh H3 NPOBOJHKKA B OKPyKAIO-
wee DPOCTPaHCTBO, OJAroAaps 4YeMy RPOBOAHUK 3IapAIKAETCH
NOJIOKUTEABHO, D10 ABACHHe NOJYYHJIO HA3BAHHE JHOMOIACKIT-

pusdecrkozo asgupexma uau gomoatpgexma,

Ha pre. 18 uzofpames onut, KoTopui# B npoctelimeii hopme nozeonser
OGRAPYHHTL H RAOAIOAATh BOSHRKHORERRE HA TIPOBOAHAKAX SICKTPHYECKOTO
sapaAza moj FmeficTBHeM cReta, YRPenHM Ha CTEpXHe SJEKTPOCKONA XOPOMO

N V2
Puc. 18. Ommr no HabmogesHo ¢o- §
ToBAEKTpRYecKoro sdupekTa. SnekTpu- \
YeCKaR JyT'a OCBEHIAeT OTPHIATENLHO
BapKEHAYI0 MeTAMIHdecKylo IAac-
THHRY, YEDEIAEHEYIO Ha SJeKTROCKO-
ve. Tloa BARTHMEM CBeTa SJeKTpOHL
BWPLIBAIOTCA H3 NAACTHAKH, OTPHNA-

Te/bHLIA SapAA SAEKTPOCKONA YMEHh-
LHASTCE ¥ JHUCTKH el'0 CMafaKnT
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OMEARYIG OT OKMCJIOR METALNHUECKYO {JIyuqlle Beero HHHEORYIO) 1IACTHH=
KY H SapRAHM SJICKTPOCKON OTpHUATeANEO, ECAH ero Haouauus AocTaTouHo
Xopouia, T0 u3GHTOU#KE JIEKTPORK OYAYT XOPoWIO YAEPKHBATHCR HA BJCK~
TPOCKOMNe § erd ANCTEH GYAYT JOAr0 OCTABATHCHA B OTKJIOHEHHOM NONOXKEHHH.

ByaeM Tenepn ocBenaTh UHKKOBYI0 LAGCTHHEY AYroRafl amMnof npoex-
MioHKOro foHapA. JIHCTKH HeMelAeHRO ONagyT, & 3TO SHaYHT, YTO UAHKOBAA
NAACTHHKA TepAeT NMpH 3TOM CBOY n3GHITONHLE BJICKTPORH. STH SACKTPOER
Nof AefCTEHEM CBeTa BHPHBAIOTCH B3 MeTalda H, OTTA/KMBACMEC OTPRLA-
TeJbREO BapAKeHNof NMAacTHHKON, pasfeTAIOTCR B OKpyXamoumes MPocTpaH-
©TBO. 3aDsAaMM Tenephb NAACTHHKY NOJOKMTENLHO H MonpofyeM Npoaenarb
TOT ¢ OmWT, MW HafiieM, 970 B STOM CRYuae OCBEMEHHE He BHISLIBAET HH-
Kakoro geflcTBRH, d AHUCTKH SMEKTROCKONA OCTAKOTCH B OTKJACHEHEOM MOAO~
weunit. OcpofOKAI0MEECT SNEXTPOHH TeNepsb He MOT'YT NOKEHYTEL IaCTHU=
KY, TAX KaK OHM YACPIKABAIOTCA CHALHEM NPHTHKCHUEM X NOVOKHTEALHOMY
sapaay. [loaoxuTennHHe XKe 3apagu noj JeficTeued cpeTa He ocsofoxna-
IOTCR HS MeTanna.

STOT pesy/ILTAT NOKA3HBALT, YTO NMOJOKUTENLHHE W OTPHIATENbHHE 3a~
PHAH CBASEHW € METAAOM ¢ pasandnoll npounocteio. Floa seficTBuem ceera
MOTYT OCBOOOMAATECA TOALKC OTPHHATENLHLS SAPANN — 9/IEKTPOHH.

Ecaq nponenath ONHT ¢ He3aPRIKEHHOA MIaCTHHKOR, TO 3aMeTHOTO OT-
KJIOREHHS JHCTKOB OOHYHOTC 3J7eKTpockona He waGmiopaerca. Opuako,
NpHMEHUB XOCTATOYHO UYBCTBHTEALHHI 3MEKTPOCKON, M OBHapyXMM, TTO
Ha MASCTHRKE MOR AeBCTBHEM CBETA BO3RHKaeT Hefoabinoll HoA0KHTe bR
8apap, ckopo zoctrraimhlt csoero mpegena. Herpyamro nomsres, nodeMy
SapaiKa NAACTHHRH noj JeficrsueM cBeTa npuHOCTaHapAxBaeTcd. Ilocnme
TOro KaK HEKOTOPOS YHCAC 3ICKTPOHOB NOKNHET NIACTHHKY H OHA SAPAAHTCA
DONOKHTeNLHO, JajdbHedilice YAafekAe SJAEKTPOHOR B OKpyMHaomee ngo-
CTPAKCTRO C/Ie/IAeTC HEBO3MOXKHEM, KaK BuJ0 ofbiackeHo sume. B Tome 111
spnerue §oroxderTa Gyaer maydero nogpolince. Jloka Xe orpanHsnMcs
YIOMHHAHKEM, 9TO i 3TOT CNocol 3apAARK TeN npefcrapaser coGofl rTakme
pasfieneHie MeKTPOHOB H NOIOMRETEALENX 3aPAAOE, KOTOPHE CYIIECTBOBA~
JH B Tede ¥ JO OCBEUIEHHS,

§ 10. 3axkon Kyaona. [Jns Gonee rayGoKOro MOHHMAHHS 3IeK-
TPHYECKHAX ABRNeHull BeoBX0AUMO MOIHAKOMHTLCH ¢ KOJNHYeCT-
BEHHLIM 33aKOHOM BSZHMOAENCTBHA SNEKTPHUECKHX SapAJcs,
T. €. BHIACHHTDb, KAaK SABHCHT CHJIA, AeACTBYIOIAA MEXAY 3aps-
MeHHBEIMH TeJIaMH, OT 3apAI0B HA HHX M 0T PacCCTOAHHT MeXAy
BHMH,

BaanmozefcTBHEe 34pPAMEHAHX TeN BHIPAXKAeTCA OCOGeHHO
NpoCTO, €CRH KX pasMephl BeCbMA MaJbl MO CPaBHEHHIO C pac-
CTOIHHeM MeXAy HuMH. Taxue sapsikeHHuWe Tema Mul GyaeM
Ha3LIBaTh modedrvimy sapadamu. HlpuGawxerno Toueyrue 3a-
PAABL MOXHO [IONYHHTb Ha ONbITe, 3apsaXKad AOCTATOYHO Ma-
JieHbKHe Tela, HanpHMeP LIApHKH.

3akon BsauMoelicTBUS ABYX TOUEUHHX 3apAA0B GbiA ycTa-
HoBllen Ha ommiTe B 1785 r. ¢panuysckuM ¢uauxom Illaprem
Kyaonom (1736—1806). Yerpoficrso npubopa, ¢ Xoropum Ky-
JIOH GPOM3BE] CBOH ONHTH, NIOKasaHo Ha puc. 19, a. Ha ogenb
TOHKOR ynpyrofi uuTH J nojpelllen 32 ceperBHyY JelkHit Xopomo
H2ONHPYIOWEHA cTepHenb 2, HMCIOMHUA HA ONHOM KOHNE NpoBo-
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aawmi mapuk 3, a Ha ApyroM auck 4, eryxamuiét nporneose-
coM H ycnokoureneM. Bepxmuit KoHel HUTH 3aKpelsieH Hd
pallaioulelici ToOBKe npufopa, Yroa nosopoTa KOTOpOH
MOMKHO TOYHO MaMepsTh, BHYTPH npufopa MMeeTcsa BTopofl,
TaKoft xe WapAK 5, yKpemnneH-
Hulfi Ha H3OAHpYIOLEH HOXKe §.
YKazaHHBe 9actd  3aKAIYeHsl
B Oonbilofi CTeKANAHHBIA LH-
JINHAP, NPeIOXpaHAIoUIER cTep-
EeHb OT J[BHIKEHHS BO3AyXa.
Ha nosepxHocT# DMAWEAPA Ha-
HeceHa IUKafa, NO03BOAAIOULAN
ONPeeUTh PacCTOAHHE MEeMAY
usapukaMn 8 B 5 npR pasaud-
HBIX HX MOJIOMEHUAX,

l'osoBka mnpu6opa noxasa-
Ha oraenbio Ha pre. 19, 6.
B apejnsapHTenbHHX ONRITAX
TOUHO ONpejeasercs Bpallato-
upt Moment (cM. ToM 1), He-
OGXOmMMEIR ANA 3aKPYYUBaHHS
HUTH HA ONpeneeHHBIA YIoMd.
3Hafg MIHHY CTepHXHA, MOMHO
BLIUUCIHTL H CHAY, TPHIOKEH-
HYI©0 K Wapuky 3, Koropas
OByCROBIMBAET TAKOA e Bpa- Pme. 19, Kpyrunnime secw Ky-
ELAIONA MOMEHT. AOHA; a).oﬁml:li{ OBH.JI; nﬁr){ ToJ40BKa

Caok onuTsl cam Kyston ony AP @) TPOsoitik 278 wa
ChIBAET CleAylolluM obpasom:
«3apAxaioT MajdeHbKHR NDOBOJHHK, KOTOpHA npeicTapaser
coboii He YTO HHOE, KaK OCHIKHOBEHHyIO GyJaBKy ¢ Goabloi
ronoBKoff, BOTKHYTYIO B NAJOYKY Cypryda. 3Ty GynaBky BiBH-
raioT B OTBEpCTHE Npubopa H NPHBOAAT B CONPHKOCHOBEHHE
C OAHHM DIapUKOM, KOTOPHIfi B ¢BOIO OUepesb KacaeTcs APyroro
mapuka. {loce ynanenns Gynasky ofa wapHKa HMMEOT OAM-
HAKOBhle 3apAALEl ¥ OTTANKHBAIOTCA HA HEKOTOPOE PacCTOAHME,
KOTOpOE U3MEpFIOT, OTMEuan COOTBETCTBylOlUlee JeNeHHe WKa-
adl, Bpamas 3arem yxasareab roffoBkH B HafmpaBleHHH CTPER-
KH, 3aKPy4HBAIOT HHTb NojBeca H 3aMeYaloT Te paccTOsHHA,
10 KOTOPEIX COMHMAOTCA IMAPHKH NPH Pa3pbIX YIJIax 3akpy-
uyBaguA HMTH. CpaBHMBAA 3areM pad/iHble SHAUeHHA CHAH
KPYUEHHS € COOTBETCTBYIOMMME HM DAacCTOAHHAMM MGKAY Ld-
pHKaMH, NOMYYAlOT 33KOH OTTANKHBAHHA».

INToctynan noacBGHEM o6padoM, KyaoH peltHA NepBYIO YACTh
3afa4H: OH Haillel 3aKOH, ONpelesIAOMIMN 3aBHCHMOCTh CHJH
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SJEKTPHYECKOTO B3aUMOJEHCTBHS OT PacCTOAHHH MEXIY Tena-
MH. ORasaioch, YTO CUAE OMUNAAKUBAHUR O6YX MAAERLRUX 00-
HOUMPHHO SAPANCENROIN WIAPUKOS OGPAMHNO NpONOPHUORAAHE
K8adpamy paccmosnus Mescdy yenmpami oboux wapuxos *).
Ecad 0603uaduTh uepes F cHNy OTTAIKHBAHMA, Yepesd r — pac-
CTOAIRHE MEXKIY LIaDHKAMH, TO ITOT Pe3yAbTaT MOXKHO 3aNHCaTh
MaTeMaTH4ecKu  Tak: Fool/r® (3HaK oo ofosHavaer snmponop-
LHOHANBHO»). TOUHO TaKHe e pesyAbTATH GbLAH NOJYdeHEI
Anst DasHOMMEHHHX 3apff0B, TOABKO B 9TOM Chyyae Habaio-
JaeTCA MPHUTSKEHUE,

Tpynuee 6uin0 BHRCHATD, KaKUM 06PasoM BAHSIOT HA CHIY
B3aHMOJIeHiCTBHA 3apRiu, DOTOMY YTO He OHNO crocoba MX n3-
Meperun. Moxno Ouo, OIHAKO, NOCTYOHTD TaK: COOGHUTS a-
PHEKaM OflHOHMeHHHe 3aPAAH ¢, H §, (IOKa HEeH3BECTHHE), YCTa-
HOBHTE 003 IBapHKA Ha ONpeJe/ICeHHOM PacCTOAHHA H H3MepHTh
YTOJM 33KPYy4YHBaHHA HHTH, 3aTeM KOCHYTHCSH, CKaXKeM, NMepBoro
IIAPHKE TAKHM XKe TpPeThHM LIAPHKOM 4 yiaaauthk ero. Hpu co-
AOPHKOCHOBEHRH OJMHAKOBHX INAPHKOB 3apAA pachpenesurTcs
MeXJy HHMH NOpPOBHY, TAK 4TO Ea mIAPHKE, KOTOPOTO KOCHY-
ANCh, ocTanetcs 3apapn §,/2. Tenepb GyzeT naGmojathes B3an-
MOJieHicTBHe SapsaoR §/2 ¥ g4 TlocTynasa Takum ofpaszoM M
Aasiplile, MOMHO GHLAC RENHTHL 3apAAH JIOOOTO H3 IIAPHKOR H
HBMEPATL COOTBETCTBYIOIIHE CHJLI B3auMoZeficTBHS,

TlonoGinme onwitii npueesn KyAaoHa K yCTAHOB/IGHWIO Cfie-
IYIOero 3aKoHa.

Cuna 83ausmodedemeus Geyx mouewsvix SAPAGOS HANDALAEHD
8donb npamold autiuc, coedunsowed aapadul, NPAMO RPONOpLLo-
HaAbHa npoussedenuro oboux sapsded u obpamuo nponopyuoc-
HQAbHA K6Adpamy paccmossus Mexcoy Husu.

OGoanauas uepes % Kos(xpHUHEHT TPOMOPUHOHANBHOCTH,
MOKRO 3anucaTh SarkoH KysoHa **);

F=pU2, {10.1)
3axor Kynora ananoruden mo ¢opme 3aKoHy BCeMHPHOIO TA-

rorenss {cM. Tom I). Ilpn sTOM poONb Macec RFpalOT 3JAEKTPH-
9eCcKHe Sapsaab,

*) Ykasannufi saxon 6w eme B 1771 I, yeTaHoBAEE aHrAHACKHM Qu-
enxoM [enpn Kapenprmen (1731—1810) Mesiee npamunMn, BO GoMice TOUHRMA
ONBTEMH,

**) B TakoM EHAe 8aKkoH KyJoHa BHIpamaeT CRAY BIAAMONEACTBHR MEX-
AY ZBYMA TOUCTUHLIMH SapafaMu B Bakyyme. Eca e npocTpaHeTso Mex gy
sapataMH SANONHEHO KAKHM-JAHOO RHSAeKTPHEOM, HATIPAMED CIMPTOM HJH
RepOCcHHOM, TO B dopuyie (10.1) noApaseren eme pelnuMHA, SABNCAILAR
OT NPHPOAH ANSNEKTPHKA, K BTOMY BONDOCY MH BepHencd B § 36.
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§ 11. Eaunnua sapapa. B MexayHapoaHo#t cucreme eIHHHR
¢pusmaeckux seanunn (CH) expunuedt sapsiza CAyRHT Kya0r
(Ka), Jra eaunula spafercR npoussoaHof, OcHOBHOH ean-
Hﬂue;i s CH saBnrdercd exuHAnZ CHAH TOKA — amnep (A)
(§ 42).

3apsd, pasuuill odHomy Kyosy, onpedeasiom Kax 3apad,
npoxodatil 3a 00Ky ceKyHoy wepes nonepeiHoe cevenue nposod-
HUKQ, N0 KOMODOMY MENEM NOCMOARKSIL MoK Cust 03ur amnep,
B cooTercTBHH ¢ 5THM KYJIOH HA3LIBAIOT TaKKe amnep-ce-
kyupoft (A -c).

OnuITHRIM NyTeM YCTaHOBJEHO, YTO B c1y4ae, €CAH 3apAibl
BHIpaKaTh B KyJOHaX, PaCCTOAHHE B METPAax, a CHJAY B HBIOTO-
Hax, xosdduuuent nponopuyonanbnoctd & B dopmyre (10.1)
okasbiBaeTcs papHbiM 9+10° H MY/ Kat;

F=9.10 4, (L1

Orciona cnefyer, uT0 OAHH RYJOH— 370 Tako#l sapan, Ko-
TOpHI B BaKyyMe jeficTByeT Ha papHHf emy 3apsf, ynaien-
EHil Ba paccToAHHE OfHH MeTp, ¢ cuJoit 9-10° HLIOTOHOB.
Jlns Toro urebpt H3GaBRTLCA OT MHOXKHTENS 4% B Haubonee
YUOTpeOHTENbHRX B 3NEKTPOTEXHHKe hopMyaax, Kosdpuuyuent
NPOHOPLUHOHANBHOCTH 3aMUCHMBAIOT B Bulle R=1/4ne,:

1
F=p- 82, (11.2)

CoOTBETCTBEHRO BHACHIMEHAIOTCR H Apyrue dopmyan. [TopoG-
HafA 3anuch GopMya EasbisaeTcd palHOHAMH3ORAHHOH,
Besinunny €, HasbiBAOT 3aeKTpuueckol noctosnuoi. Hs
cpaBreHHa Qopuya (11.1) u (11.2) caenyer, uro
1

EE; =9.10° H-M’fKJ[’,

OTKyAa

80 = gmgTgs KAY(H- M%) = 0,885. 103 Kan*(H-w?). (11.3)
Brocaencrsun (§ 34) BbIACHHTCA, Y70 €IHHHLA, B KOTOPOR Bbl-
paxeHa BeJIHUHHA 8y, MOKeET OhiTh Ha3Bana «(apaj Ha MeTp»,

rae dapan (®) — eaunuua sAexTpudeckol emkocty. Cnesosa-
TeARHC, MOMHO HANHCATk, UTO

t
€= gzroripe P/M=0,885. 104 O/, (11.4)
3



11.1. C xawoll canoll npuTArdBAIOTCA A PASHOMMERANHX 3apaia
paanhgx 1 MxKx Kamauii, noMenlennHe Ba paccTofanud 0,3 M Apyr ot
Apyra:

11.2, Byasunopuil ImapnK, nNoppelleHHEE HA WEJKOBOH HHTH, HMeeT
sapsap 10 nKx. BGanaH Hero, Ha TOM e BHCOTE, NONReIneH Apyrofi
sapaKEHHL WAPHK, HeCYMAR Takofl e sapan (puc, 20). B pesyxe-
Tare B3AHMHOTO OTTAJIKHBAHHA IIAPHKN PACXORATCA HA PACCTOAHER

-
S e e et

1 focM H
P B

| mm— —
Pre, 20, K ynpamuenmo 11,2

10 cu, Ha kakolt yros OTKHOHAIOTCA IIADHKR of BepTHRANN? Macca
KaxJoro maprka paska 0,1 r.

11.3. jlpa oanBakoBwX OYSHHOBHX WmapHKa GbTKA NOJBEMIEHR HA
OJIHOM KpIOUXe H 3apsxeHn. [Tocie 9TOro OHH OKA3aTHChL OTEAOHEH.
HBIMH OT BeDTHKANR Ha yroy, paeruil 5,7°, Jauna nutefl pasBa 1 M,
Maccs Kaxoro B3 mapHkop pasda 1 r. Kakofl sapan maxomurcd Ha
KakKJoM LIApHKEP

11.4. 3apsap sfAeKTpoRa paeeR 1,60.10~'® Ka. BooBpa3eM, uro oT
KaaJIof MoMTexyaAe BOIH, colep:aineficA B oaHOM JHTpe, OTOPBAHO
IO O/IHOMY SREKTPOHY H 3aTeM BCE 3JCKTPOHH yHajeHH 0T HOHOB Ha
PACCTOAHHE, PABHOE PACCTOAEHI0 MEMZY NOMOCAMH 3eMid, T. ¢. Ha
12 800 k. C Kaxofi cHnof mpHTATHBANRCh Ghi #TR 3apanau? HanoM-
HUM, TTO YHCJAO MOJIEKYR B MoJe pagno 6,02.10%,

11.5. AToM BOJOPOAS COCTOHT HS NONOMKHTEJALHOTO SARA, BOKPYT KOTO-
poro BpalaeTcs ofiHA 3aeKTpoH. C Kakofl yactoTofl AvAMeH BPAIMATS.
€7 9ACKTPOH BOKPYT Anpa, uTeOH He ynacts Ba AXPO, €CIK 70 OpfiB.
7a — OKpyMHOCTE pagiyca 3-10-% mP Macca aieKTpoHa paBHa
0,91.10-% xr,



Fnaea Il. INEKTPHUYECKOE NORE

§ 12. JleficTBHe aAeXTPHYECKOTO 3apAJA HA OKPYKAIOUWME Teaa.
3axoH Ky/oHa nokasuiBaer, UTG CHA SJEKTPHUECKOrO B3AHMO-
JefCTBHA NPOABASETCH TONBKO MEXKILY ABYMA 3apMKCHHBIMH
Tenamu. [Hehcreurencno, ecau B dopmyne (10.1) noaoxuts
¢:=0, T0 0 F=0 npu moGoM 3HaYeHUH ¢;. MN 3HaeM, OjHaKoO,
9TO 3apsiKeHHOe Tedo (HanpHMep, HaTepTas Nanodka Cypryda)
cnocoGHO NMPHTATHEATE HEHASJEKTPU3OBAHHHE Tedaa, HampH-
Mep Kycouku Symaru {puc. 21) uaum meranaudeckof toanru.

HacanuM GyMakHyio HAM MeTa/WIHUECKYIO CTDENIKY HA OCT-
pue, YKpelleHHOE Ha H3IOMHPYOIed NONCTABKE TaK, YTOOH
CTpesiKa JAelKo MOT/A BpallaThes Ha octpue. Ecau pO6naR3H Ta-
KOH CTPEJKH IOMECTHTb 3apPFXKEHHOE TeNO, TO OHA HeMeLJeHHO

Egoegt )
S o |

Puc, 21. [Tpnramenre ye- Pnc. 22. 3apakeHHoe Te-
SapAXeHHBX KYCOUKOB Gy- no geficteyeT Ma Hesaps-
MaT® K 3apiKeHKHOMY Cyp- MeKHYI CTPeJIKYy H3 Me-

ryuy Talfld HAH H3 GyMaTH, nos

BOpayHRBas eo

MOBEPHeTCH TAK, 4T0 OCh ee §yjeT HAUPARIEHA K 3aPAKEHHOMY
teny (puc. 22). [loBepuys cTpeaky pykoli H BHOBb OTIYCTHE,
MBl OBHAPYIKHM, YTO GHa CHOBA BO3BpAlNaeTcR B [peXHee
nostoenre. Kakol KoHell CTPeqKH OKaXeTcs OOpalieHHHM
K 3apAXCHHOMY Teny — Jef0 CJaydYad, HO HHKOTAA CTpeNKa He
OCTAHABAHBAETCA TAK, YTOOH OCh e¢ COCT2BW/IA 3aMETHHR yroi
¢ HaMpaBJIeHHEM Ha 3SapsKeHHOe TeJO.

2 3resenrapumit yueSumk qusnxd, T. 11 33



Has obvAcHeHHst 3THX BiauMofeHCTBHE Mexay sapaMeH-
HbIMH H He3apAXEHHLIMH TeJIaMKE HY¥XHO BCIOOMHHTR SBJCHHE
uupykund  {§ 8) u saxom Kymoua (§ 10). Bee Tenma (KycoukH
GyMard, cTpeJKH) BOJH3H SapAKEHHOIO Tefla HCHEITHBAIOT
SACKTPHIALHKIO Yepe3 BAHMAHHe (HHAYKUHIO), B pe3yabTaTe Ko-
TOPOH HMEIOUIHECA B STHX TeNaX 3apsAn Nepepacnpeneasioncs
TaK, YTO B OZHON YacTH Teia HAKAIAUBAIOTCA H30LITOUHEE 3apsi-
HH OfHOTO 3HAKa, & B Jpyroft — gpyroro (puc., 23 B 24).

Y

Copeys
o0 ]

Prc. 23, OfpacHeHVe NDHTHKEHES Prc. 24, Ofeacnelse feficr-
SAapPAMCHELIM CYPry%oM Hesapd- BHA 38PREERHOrO Teaa Ha
JKeHHHX Kycoukos OyMaru He3apMKeHAYID CTPRJAKY

IMpu aToM GninKe K BAHSIOMEMY 3apsiKEHHOMY TeNy OKa3k-
BaIOTCA SapAi, 3HAK KOTOPHX HNPOTHBGIIONOKEH SHAKY ero
3apsza; OJHONMEHHEIR XKe 3apsiaasl CKAIHBAOTCH B H3OLITKE Ha
OTAaneHEHOM Koume. BsammopeficTene sapaga Tela ¢ HHAYDH-

OBaHHbMH (HABeAEHHHIMH) 3apsifaMd MPOHCXOFMT MO 3aKOHY
g{y.noua. [TosToMy Kaxaoe TeN0 ¢ HHAYLHPOBAHHEIMH 3apPARAMU
OZHOBPEMEHHO d NPHTATHBACTCA M OTTARKHBAETCH 3apAMKEeHHBIM
veacM. Ho oTTankuBanue, HMeONiee MeCTO MEXAY 3apALaMH,
HAXOAAIIEMHCA HA GOAbLIEM paccTOSIRAM, caalee, yeM NpHTA-
ixenne. B pesynbrare sHesapseHHbIe» Tea NOBOPAYHBAIOTCA
U MPHTATHBATCA 3apAMeHHEIM Te0M, KaK 5TC H Habmiogaerca
Ha OIRITe.

? 12.1, TogrecyTe aapaReRHYIO NAMOURY NCOYePeRHO: K XYCOMRY Bd.
T, JEAEIRMY HA CTeRAANBOR AAacTHHEe, B K TAHOMY e Kycouky
BATH, ROMOKEHHOMY Ha fepeBaluELfl cTos, [logeMy KYCOUKH BaTH
NPUTATHBAKTCA K Naf0UKe BO BTODOM Chyude Ci/bHEee, YeM B HepBOoM?

OfparuTe BHAMANMNE Ha T0, 4TO AePeBO TOpa3io AYMItAH POBOERHEK,
HeN CTERIO,

§ 13. Nonatue o6 swexrpudecxonm none. JleficToie 3apmKeHHOTO
Te/ra BEa OKPYXKAIOUIHe Tefla NPofBNseTcd B BHAE CHA NPHTIKe-
HUA A OTTATKUBAHHA, CTPEMANIUXCA NOBOPAYHEATh H TNepeMe-
IMAaTh STH TeJa [I0 OTHOLICHHIO K 3apfXKeHBOMY Temy. Mo Ha-
6/0AaNH NPOABAEHUE STHX CHA B OfIHTAX, ONHCAHHHX B Npeap-
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Ayuax naparpadax. Fx MoxHo HaGWMOAaTh TaKKe ¢ MOMOUIBIO
ACYUHTRALHOTO OfIRTA, KOTOPWH MH celfuac onulueM.

HanveM B HeGoNbIYIO CTEKNAAHHYIO KioBery (puC. 25) Ka-
KOH-n160 KuIXnH ARIAEKTPHK (HalpHMep, MatiIo), K KOTOPOMY
MOAMEIIad NOPOIIOK ¢ KPYNHHKAME YIUIHHEHHOH Gopmul *).
B gioety nomecTuM, Hanpu-
Mep, ABe MeTa/IHuecKHe Mmiac-
TBHKE, B COSIHHHM HX C 3]1€K~
TPHYECKOH MamuHol, BDO3BO-
JAdlonell HempepHBHO pasfe-
JATHh NOJOXKHTENbHEE H OTPH-
uateabHEe sapaian. UTobH
ya00uo OLiio CJaeauTh 3a mo-
PeJleHAeM D3BRlUCHHHX B MaC-
sie KPYMHHOK;, CHpOCHMpPYyeM
H3o0paxKenHe BCel KapTHHRE
Ha ®KpaH MJH MpPOCTO OTOpO-
CHM TeHb KIOBETH Ha MOTOMIOK
(puc, 25). [lpu 3apsaznxe naac-
THHOK MOXKHO BHAETh, ¥TO OT-

A£IbHBlE KPYOHHKH, Paciodo-
WEHHHE BHAYAJAe COBEPIUEHHO
GecnopAAOYHO, HAYHHAIOT Nepe-
MEIHATECA ¥ NOBOPAYHBATLCH U
B KOHIE KOHUOB YCTAHABAMBA-
I0TCH B BHA@ LENOYEK, TAHY-
URHXCH OT OJHOTO JMeKTPOAa K
apyromy. Ha puc. 26 npube-
JAero n3obpamenne pacnoaoxie-

Puc. 25. Cxema sRCTepHMEHTaND-
O YCTAHOBKH XAJA TIOAYHUCHHSH
EapTHH BReRTPHYSCKOTO  TOJH:
1 — xioBeTs, COJEPIKAINAA Kac~
TOPOROE MACAG € KDACTANJIHEAMH
XHHHHA, 2 -~ [pOROARHKH, cOe-
HHHeHERE ¢ SJeKTpHIeckoll Ma-
wHHoR B cOSfaoHiHe aeKTPHYeC-
Koe none, § — HCTOYHMK CBETA,
4 — BEPaH, HA KOTOPHIH DpoelA=-
pYercs TeHb OF KPHCT2MIHKOB

HHA KDyNHHOK MeXAy NIByMA
napanienbHEME METANIHYECKHMY DAACTUHRAME, a Ha pHC, 27
MEKIy JBYMA METAJAHYCCKHMH IUaDHKaMHU.

B 3ToM onnTe Xaxpa® KPyNHHKA nonoGHa MaileHbKOR
crpenxe. HeGoaslune pasmepHl KPYAHHOK MO3BOAAIOT pa3me-
CTHTb HX OJHOBPEMEHHO BO MHOTHX TOUKaX cpennl e Giaroza-
pa 3TOMY OCHADYXHTb, UTO EeficTBHE 3apfNKEHHOIO TeJia Ipo-
ABIAETCSA BO BeeX TOYKAX APOCTPAHCTBA, OXKPYXKAOIRETO 3aphl.
Takum ofpasoM, MOMHO CYAHTB O CYIRECTBOBAHHH SJACKTPH-
YEeCKOro 3apAla B KakOM-uubynb Mecte no jeficTouaM, TPo-
H3BOAMMHEIM HM B PasAUUHLIX TOUKAX OKPYKAOWEro npo-
CTpaHCTBA.

B 3aBucHMOCTH OT 3apaja U GopMH 3apRXKeHHOro Tena ek
CTBHE €r0 B PASMHYHHX TOYKAX HpocTpaHcTBa OyAeT pasand-

*) YnoSuo NPHMEHATS BIEECH KPHCTAANHKOR CEPHOKHCAOTO XHHNRS
“AH MAHHON KpY Ibl B MACTOPOBOM Macde.
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oM. [losToMy ans nonuofi xapakTepHCTHKH Sapsia Hajo
3HAThH, KaKkoe JeHCTBHE OH NPOH3BOZHT BO BCEBOSMOMHBIX TOW-
Kax OKpYXaioWero NpocTPpaHCTBa, RMM, Kak TopopsT, Hago
BHATh MCKTPHYECKOE 1107, KOTOPOE BO3HHKAeT BOKPYI 3aps-
Aa. Tarum ofpazom, no-
HATHEM  «3/IEKTPHUYECKOe
none» Ml oGO3HAYAEM
RPOCMPAncmen, 6 Komo-
pom npossasomea delicm-
8UR  IneKmMpPutecKoz0  3a-
pada.
Ecan  nmeevca  He
Pre. 26. Pacrostokenye RpYNHHOR MEX:  oayp. 3 HECKOABKO 3apf-

AY ZDYMA MapanieIbELEIMH LIaCTHHKAME,
30DANENHEIMA PasSHOUMERHO AOB, ~PACRONOMEHREIX B

PANUYHKX MeCTax, TO
B moboft TOUKe OKPY-
HKaoWero MpOCTPAHCTBA
NPOABUTCH  COBMECTHOE
JelcTBHE 3THX 3apsjpB,
SJIEKTPHYECKOR 10, CO-
3aBaeMOe BCEMH 3THMH
8apsiaMH.
3ameTHM, 4TO B HaYade
H3yg9eHHA BACKTPHYECTBA
44CTO BO3HMKAET CTpEM-
NeHHe «O0BACHHTL? 3/¢K-
TpHYeckoe Iofe, T. €.
CBECTH €r9 K KaKMM-Anbo
Prc. 27. Pacnonoxenye Kpynuuok Mex- HHBIM, YHKE H3YHEHHRIM
AY [JBYMA MeTaJLIHURCKHME IuapHKamu, FBJICHHAM, nogobuHo TOMY
SapAMEeHHUME  PasHOHMEHHO KaK TenaoBRble ABJACHHA
MBl CBOIMM K Oecnops-
JOUHOMY ABYKEHHIO aTOMOB M MoAeKyJa, OJHAKO MHOTOUHCHIEH-
Hule TOMEITKH NOZOOHOTO Poja B 0GNACTH SACKTPHUSCTBA HEHI-
MCHHO OKaHUHBAJHCh Heyjaaueft, IToatoMy caenyer cuutath,
YTO MEKTPHUECKOe HOJAe €CTh CaMOCTOATENbHAA (M3angecKas
PeasIbHOCTb, He CBOAAINAACA HH K TEIIOBbIM, HH K MEXaHuue-
CKHM ABNCHKEAM. DACKTPUYECKHE ABIEHHUA NIPEACTaBAAIOT cofol
HOBH KJhacc AiBfeHHT OpHPOJH, C KOTOPHMHA ME 3HAKOMHMCH
HA ONKITE, ¥ AdJbHelilas Halla 3a5a4a AOMKHA COCTOATD B H3Y-
4eHHE CBOMCTE JIeKTPHYeCKOTO NOJA M €ro 3aKOHOB,

§ 14. HanpamenHOCTh SjexTpuveckoro moxa. Pucynxu § 13
BAIOT JHWE OOUIYI0 KaUeCTBEHHYIO KAPTHHY 3NEKTPHUSCKOro
noAd, [Ns KOAu4eCTBEHHON XaPAKTEPHCTHKH S/ACKTPHUYECKOro
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NOJA MH MOTAX Obl HCIOAB30BATD JH0G0E U3 NPOU3BOAUMBIX HM
zeticteuft., Tak, HanpuMep, NOX BAMAHAEM SMEKTPHYECKOTO MO~
AA 3AMETHO HSMEHSIOTCA ONTHYECKHE CBOMCTBA HEKOTOPHIX Be-
uecTs. 310 CBONCTBO MEKTPHUYECKOTO NOAA MOXKHO OuIo Onl
NpPUMEHHTE JAS ROAuYecTBeHHON ouedkd moas, OOsmHO, oO-
HAaKO0, AR STOR HeNd MOAB3YIOTCH MeXaHHWHeCKUMH AeHCTBHAMH
NoJA HA 3apseHHHe Tena,

IpencrasuM cebe, YTO 3MeKTPHYECKOE NOJie CO3NAHO HMEKG-
TOPBIM 3apANIOM ¢; BHeCceM B HEro «NpoGHBIA 3apAl» ¢, B H3Me-
puM JICACTBYIOIMYI0 Ha Hero cudy F. D10 MOXHO cHAnath,

1110

Pac. 28. Hcenerosante saexTpHUECKOrO NMOAA npoGuniM 3apsiou. Hanps-
MEeHHOCTb HOAS yObisael ¢ PacCTOsHUeM

HaHOCH, HaNpHMeD, «npobHELE 3apAR» HA ACTKHE WAPHK, NOABe-
IIeHHWHA Ha MWeaKopol HuTH (puc. 28}, U HaMepAa yron oTKAO-
HennA mwapHka. [To sakony KynoHa sta cuna nponoprROHANb-
Ha npo0HOMY 3apAay §o. ¥ BeIHUHBas 9TOT 3apAAB 2, 3 H BOOG-
e 1 pas, Muel Gysem HaOmOAATh YBeAHUeHHe CUAsl B 2, 3 uan
n pas. [lostomy orHowenue F/q, yxKe He 3aBHCHT OT NpOGHOro
3apANA Go U XaPaKTePH3YeT TOMbKO MEKTPHUECKOE noJje B TOH
TO¥Ke, TJe HAXOAMTCH npoGHEL 3apas, To Xe HMeeT MecTO K 8
J0GOM ADYTOM 3JEKTPHIECKOM NOJe, 8 He TOMLKO B NONeE 3apsa-
IKEHHOTO 11apa.
Oruowmenue F/g,, uUUCAEHHO paBHOE cHie, JReficTBYIOULeR
HA eNHHKUHBIA 3apAj, NPHHUMAIT 32 KOJHYECTBEHHYIO Mepy
BONA H HASKBAOT Kanpaxernocmero nosn. Takum xe ofpasom
GyJeT XapaKTepu3oBaThCs U fofie, CO3NAHHOE HE OXHUM KAKHUM-
aubo sapajoM ¢, a mofoR copoKymHocTblo sapsaoe. Hrak,
HANPAKEHHOCTL JALKMPUNECKo20 noas @ dannod mouxe npocm-
PAHCMIBA ecimb OMmHOWeRUe cuatt, dedomaypowerd ra sapsad, no-
Mewennslll 8 amy mouky, K 20prdy. CnefoBaTe/IbHO, HANPAXKEH-
HOCTb NOAA HHCAEHHO paBHa cHae, AeficTBylOWeR Ha CAHHHY-
HHIH 3apaj,
Ecau o603H2YNTE HANPAKEHHOCTL NOAS B HEKOTOPOH TOUKe
uepes E, 3apaj, HaxoJAuiics B 3TOR TouKe, uepes ¢ H CHITY,
37



JeficTByloOmyio Ha SapdAp, uepes F, 10
E="Fjq, (14.1)

Hanpaxennoctp, paBHad ¢IUHHIE, €CTh HANDSKEHHOCTH
TAKOTO OOJIS, B KOTOPOM Ha eAMHHYHLINA 3apaj AeHCTBYeT CHAa,
paeuas epurute, Hanpumep, n CH aa edunuyy nanpaxennocmy
RPUHUMDONT HONDAICEHHOCIS NOAR, 8 KOMOPOM M 3apsd, pas-
Holl oOHOMY KYAOHY, Oelicmeiem CUAR, PAGHAR OOHOMY HbiOMO-
HY. DTY eNMHHLY Ha3HLIBAKOT gosemom Ha memp (BM) (§ 23).

Mu onpenennn HanpAKEHHOCTh NICKTPUYECKOT'O HOJA
Kak (pu3ndecKyio BeJRUMHY, YHCIEHHO DABHYIO CHAae, leficT-
Byionieli Ha equuuuHHA 3apsai. OnHako BcsAKas cHia onpeje-
AHeTCA He TOJIBKD CBOHM MHCJIOBHM 3HaueHHeM (MOLY/JeM), HO
H HanpaBnenneM, [Joatomy gns nonsofi XapaxkTepHUCTHKH
HATNPAKSHHOCTH NOJA HAAO YKa3aTh TAKXKE H € HANPARICHHR.
3a xanpasaenue HANPANCECHHOCMY NOAR NPUHUMAIOM HANPABAE-
Hue cuast, Oedcmayrowel] ra nosodcumenonsitt sapsad. Hanpa-
KEHHOCTB MOAA B HEKOTOPOH TOYKe MOMHO H305pasuTh rpadu-
YeCKH B BHJE HAMPABJIEHHOTO OTPe3Ka, HCXONAUIEro M3 JaHHOM
TOYKH, ROIOOHO TOMY KAaK 3TO JeNaeTcd HpH M300paXKeHHH
CHJIM M APYTHX BEKTOPHBIX BEJUTHH,

? 14.1. Ha manennkoM mapexe naxonurcs sapsna, 10 vKa., Hewny papna
HANPSKEHHOCTL [OAA HA paceToanMH 0,1 M oT HeNTpa mapHKa?

14.2. BruncAnTe HANDIMEUHOCT: NOAR, CO3LABAEMOTO 3aPAROM
5 Kn na paccronsnn § gM ot Hero.

14.3. B snexTpHueckoM Done HanpsxenHocTy 300 xB/w saxomures
sapaf 10 aKa. Kaxan cena gefictsyer Ha o107 3apan?

OTKY A

§ 15. Cromxenve noned. Ecnu svieKTpHuecKoe noje cosjaHo
ORHHM TOYEYHLIM SAPAMAOM ¢, TO HAMPAMKEHHOCTH 5TOrG NOAT B
KakoH~IHG0 TOUKe, OTCTOAmEH Ha paccTOdHHM r OT 3apAja,
pasua, cornacHo 3akony KyaoHa,

LI (15.1)

H HanpaBAeHa BAOAbL NPSMOH, CORAHHSOmeR 3apaAm ¢ sToft
Toykoil. Takud o6pa3soM, BRanpP/HEHHOCTb [IOIR TOUEMHOTO
9apAa HAMeHAeTCs NO Mepe YAANSHHS OT 3apAza obparHo npo-
MOpUKOHANBHO KBaApaty paccrosnua, Ilpa nomoxutensHoM
sapfje q Noe HaOpPaBJNeHO BAGJE pajhyca OT 3apajka, BpH OT-
p(;ma’reélg)»nom ¢ — BAOAbL pajMyca MO HAMPABIEHHIO K 3apaiy
uc, 29).

IlocmoTpuM Temepb, HeMY paBHA HAUPSKEHHEOCTD HO/SA,

BbI3BAHHOTO ABYMS TOYEUHEIMH 3apafaMu g H ¢, Ilycrs E; —



HalPAXKEHHOCTD NOJS B HeKOTOpoli TouKe a (puc. 30), Bu3BAH-
Has 3apsnoM ¢, (KOrja sapAl ¢, yaanes), a F, — HANPSKEH-
HOCTh B TOH 3Ke TOYKe, BHI3BAHHAA 3apANOM ¢, (KOrjia yAancH
3apsR¢,). OTH BeTHYHHL! ONpPEALAMOTCS Gopmyaol (15.1), Onmr
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Pue. 29. HanpsxeHHOCTh NORA TOUENMBOrQ 3apAAa 8 PASHWE TOUKSX fpo-
CTPAHCTBA: &) HATIPSMEHHOCTL DOMSA [OROKMATELHOTO 3apaa; 6} Hamps-
MeHHOCTh NOAA OTPHNETENLHOTO 3apaia

MIOKa3blBaeT, YTO0 MNPH COBMecTHOM jeficTBun oBoux 3apalos
HANPSIKEHHOCTD 10N B TOYKE @ MOXeT OuTh HaliieHa no npa-
BHAY TMapaafeiorpamma: €CJid H3 TOYKH @ OTIORKUTh OTPE3KH,
¥300paxalomine NO MOLY/X H NO HANPABAEHHIO HANPAAKEHHO-
ctu E; u E,, 1 HA 9THX OTPe3Kax, KaK HA CTOPOHAX, MOCTPOHTD
DapaneiorpaMM, TO HanpAXeHHOCTs K peayfibTHPYWILETo
nojis M0 MOAYJI H Hanpagne-
HHIO TNPeACTABUTCH AHATOHAJbIO
STOTO Napadienorpamma, fIpa-
6UAD CAONCEHMEA RANPANEHNOC-
men noaed aHAIUNHO npasuay
CAOMERUA CuA 8 Mexanuxe., Tak
¥e KaK 1 B MeXaHHKe, NpHMe-
HHMOCTb NDABHAA HNapaneno-
TpaMmMao3HAYAST He3aBHCHMOCTD Py
ZefiCTBHA S/EKTPHYECKAX NoJei g 4 .

{0 TpuHIHMIE HE3ABHCHMOCTH ""{_ ~ 2
FefiCTBHA CHJ CM. B ToMe I). i

[MocaeaovatebHo TPUMEHAA
MPaBHAO  HNapaijelorpamma,
MOXKHO BRIMHCJAUTE HANPAMEHHOCTH NOXA He TOABKO ABYX, HO
H Kakoro yrofHO YHC/AA TOYeUHLIX 3apfjob.

TTogo6utiM xe o6pa3cM MOXHC BRGACANTE H BENPAMEHHOCTH [OAH,
COBRAHHOTO GOABIUHM EPOTAKEHHRM 33D XEHHHM Tea0M, JLAs 3TOFe HY KB0
MUICReHHO pasﬁn'rb 5TO TETO Ha MATRE YACTH B EAXKINYW 4ACTh NPHHATDL 38 TO-
yeuHu X sapal, a sateM JAOMHTL N0 OpaprRAY napanneforpaMMa Co3jaHHLe

STHHE 9ACTAMH 9apAAa HANPSAKCHHOCTH. TIPM STOM, OZAAKO, BRIMACHEHHH
MOTYT OKA3aTHCA OYeHb CAQMHLIMH.

Puc. 30, Hanpameruocts noan
HAYX TOUeHHWX 32pAAOB
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HanoMexM, 9TO ¢ HANpaBieHHWIMH BENHYUHAMH, CRAagH-
PAlOMYUMKECA TI0 HpaBHAY NapaiaaeaorpaMma, Mel YXe BCTpe-
wanauch B Tome 1 (cmaa, CRKOPOCTb, YCKOpeHHe U T. A.). MBl Ha-
3BaJIH HX BEKTOpAaMH. Mu BHIAM, UTO RANPANEAROCITIG 8AeKm-
PUteCKO20 oA eCmb 8eKmop.

15.1, Kagkan cuaa ZeficTayer na nonowutescHuil sapsp 30 nKa,

? Raxopampafich Ha paccTosHHH 15 cM oT OTPHUATENBHOTO 3Japhja
—40 nKa 1 Ea paccTogHAH 10 cM OT HONGHKBTEALHOTO 3apaa 20 nKrp
PaccTOfHHe MeIKIY BTODHM B TPeThHM 3apajamu pasro 20 oM. [lpu
pelleniH SafAYE BOCTIOABIYATECH DEPKYAeM M JTHHeHxOA,

§ 16. JnexTpHuecKkoe noje B AHMEKTPHKAX M B NPOBONHHKAX,
Camo cofoft pazymeeTcs, 4TO 3MEKTPHYECKOE NONE MOXKET Cy-
W[eCTBOBATL HE TOMLKO B BAKYyMe, HO H BHYTPH BelilecTsa, u6o
30 HUECKYe CHMBI MOTYT JelCTBOBATH M BHYTPH DasfAHUHEIX
qen, llpu 3ToM, OZHAKO, HAJO WMETh B BHAY CYIIECTBEHHOE
pazauuie MeXAY NPOBOSHHKAMH U RH3AEKTPHKaMH. B nposol-
HMKe MME@IOTCA BIEKTPHUECKUE 3apARbl, CBOGOIHO NEpeMeiasc-
nHecs NOA AcACTBHEM SIKTPHYECKHX CHI. B An3MeKTpUKe e
ABYOKEHHE 3apAJIOB NOA AefACTBHEM 3MIEKTPHYECKMX CHJ NpOHC-
x0iutTe He moxeT. [losToMy, eCAiH B NPOBOHHHKE BOSHHKJIO
SIEKTPHYECKOR NMOJIe, TO CBOGOAHbIE SaPSALI NPOBOJHHKA NpPH-
AYyT B jJBHKeHHe noj jeficTaHeM JTOrO foJd, T. €. 4Yepes Npo-
BOIHUK GyJeT HITH SAeKkmpuueckul mox.

B ra, 111 mut o3HakoMHMCA C YCAOBHSIMH NOAREpHAHHA
BJUTENLHOTO S/EKTPHYECKOrO TOKA B nposojuHKe, Ho B ombi-
Tax C 3apsjKofi OTAeJBHBIX [IPOBOAHMKOB MEI He HaGmioxaeM
ARUTEABHOTO TOKA, T, €, 3aPAAL HA MPOBOAHHKE NOCTE HEKO-
TOPLIX MepeMellieniil NPUXONAT B COCTOAHHE paBHOBecus, Pap-
HoBecHe GyfeT AOCTHTHYTO, KOTJA 3apsajfp pacnpejexaTcs 0
RPOROJHMKY TAKHM 0Opa3oM, yrolki CO3JABaeMOe HMH BHYTPH
NPOBOJHHKZ SJAEKTPHUECKOS NOVIE KaK pa3 KOMIIEHCHPOBanO
BHEIIHee NOJE, BHI3BABilee NepemelngeHHe 3apapos. [Toka Ta-
Kan KOMOeHCAUHMA HE HacTyNnla, 3JJEKTPHYECKHe 3apajsl,
Gnarogaps HX NOABHMXHOCTH B NPOBOAHUKe, OyIyT npoxon-
marh Apmkenve. Takeum oOpasoM, HpH pagnosecuy sapados
RANPANCEHHOCML  IACKMPULECKO20 NOAR 8 NPosodruKe pasHa
HYyao, T. €. 3MEKTPRUECKOe TIOMe B NPOBOAHHKE OTCYTCTBYET.

B 1usneKTpuKe HalH4YHe 3MEKTPUYECKOTO NOAS He Npelar-
CTBYeT paBHOBecRHIo 3apAfoB, Cuia, AeficTBYIOmMAR Ha 3apAAR
B A¥3JIEKTPHKE CO CTOPOHHEI MeKTPHYECKOTO 1O, YpaBHOBe-
HIHBACTCH BHYTPHMOACKYAAPHHIMY CHAAMH, YASPIKHBAIOMIHMH
3apsAmEl B NpeAeiax MONCKYJHl AHMIEKTPHKA, TAK YTO B JH-
3REKTPHKE BOMOMKHO PABHOBECHE 3aPAJOB, HECMOTPA Ha HAJH-
uHe JIEKTPHUeCKOTO noif. Koreuno, Kak MW yie YKA3hBaAM
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B§ 3, pasjencHue Ten Ha NPOBOAHUKM H IMMIEKTPHKH YCJIOBHO,
IpE accTaTo9HO GOABWION HANPAKEHHOCTH TONIA H B JUSJIEKT-
PHKE BOSMOXKHO BaMETHOS NepeMeilleHHe 3apAjioB, Bejiyulee K
npoboie AusaexTpuka. OpHako npH OOIENPUHATOM pasgene-
HHH Ted Ha NPOBOIHUKH H JHSASKTPHKH MH MOXeM CKasarth,
9T0 B CAy4ae PABHOBECHS 3apAACE 3JMEKTPUYECKOe NOJNE BHYT-
PH TPOBOJHHKA (HAApHMEp, METaana) OTCYTCTBYET, a SJIeK-
TPHYECKOe Do/e B JUS/JACKTPHKe (HAaMpHMep, B CTeKJe) MOXET
CYLLECTBOBATE.

§ 17. Tpaduueckoe nsobpamenue monelt. CyulecTByer ouenn
yROGHEIA CNoCco6 HATMAZHOTO ONHCAHAA 3AEKTPUYECKOTO NoJs,
270T cnocol CBOAMTCA K MOCTPOEHHIO CETH JHHHAN, NPH TOMOILH
KOTOpofi H306pamaior MOAY/Ib H HApaB/ieHHe HanpaXKeHHOCTH
IO B PasMHYHBIX TOYKAaX NPOCTPAHCTBA,

Boifepem B 34eKTpPHUECKOM NOAE KaKyio-NHGO TOUKY @
(puc. 31, @) u npokefem U3 Hee HeGoNbiloH NpAMOAHHEABI OT-
pesoK ab Tak, uTOOH ero Ha-

[paB/eHHE COBNAAANO C HANPAB- £

JAeHHeM NMOMA B TOYKe @. 3aTeM &

H3 Kako#-HUGYIb TOURY b 9TOrO d
OTpPe3Ka NpoBefeM OTPe3oK be, o %

HanpasAeHHe KOTOPOro CoBNa- . g - O &

A2eT C HAmpaBjeHHeM Noas B <z
TogKe b, B T. A MH nonyunm ﬁ)/ a
NIOMAHYIO JIHHMIO, KOTOpaA Mo-

KasEIBAET, KAKO® BANDABNCHHE puc. 81, a) JloMauad AMAHA, fo-

HMeeT f0JIe B TOYKAX &, b, C,. .+ Ka3uBaiolad HaNpapfieHHe N0.A
3TOH JIMHMA, TOMBEKO B WeTHpeX Toukax. &) Jio-

Tocrpoeinian Takina ofpa-  USnek Mmuwn uoksmsaciiss e
30M JIOM3Han He BIIOJHE TOYHO & Myuua, nOKasWBaomast Ha-
OfnpeleJAeT HallpaBNeHHe IIOAA  npapaeHHe ROAR BO BCeX TOUKAX.
B0 BceX Toukax. Heficreurennb- ILlUTpnxosaa JwHns MORasuiBaet
HO, 0Tpe30K ab TOYHO Hanpa— HalNpapAeHHe O0AA B TOYXe g
BJIeH BJOJB NOJS AHMb B TOUKE

@ (N0 MOCTPOEHHIO); HO B KaKoi-nnGo ApYrofl TOYKe STOro ke
OTPe3Ka [oJie MOXKET HMETh YaKe HECKOJBKO ApYyroe mHanpamie-
Hue. IT0 noctpoeHue Oyler, OAHAKO, TeM TOYHee NepPesaBaTh
HAnpaB/ieHHe noas, YeM GAnKe APYT K APYTY BubpaHnbe To4-
ki, Ha puc. 31, 6 nanpasnenne noas usobpaxaercd He And
YeTHIpEX, a JJIA LECTH TOYEK, H KapTula Gosee TouHa. Hsobpa-
MeHHe HanpaBleHusd TOAS CRENAeTCA BIOJIHE TOMHLIM, KOTAa
TOMKH H3J0Ma GYAyT HeorPaHuueHBo cOamxarbed, Ilpu stom
JIOMaHaA DNePexXOofHT B HEeKOTOpPYI0 MNaBHYI0 Xpusyw ad
(puc. 3!, ¢). Hanpassienne KacaTenbHOR K STOH JMIMHHKE B KaM-
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ZOR TOYKE COBMAfaeT C HaANpaBJeHHEM HaNPANMEHHOCTH NOMA
B 510# TCyKe, TlosToMy ee ofmuHO HAZHBAIOT Ausueld aiexmpu-
4ecxoz0 noad *). Taxum ofipazaM, eCAKaR MCACHHO NPO8EOEH-
HAR @ NOME AUHUR, KANPABACHUE Kacameabuoll K Komopod e
MOGOR mouKe e COBNACEEM € HONPASAERUEM HATPANCEHHOCITIN
noas @ smoil Mowke, RASHEAEIMER Aunield SALKMPUYECI020 TT0AR,

Ha ppyX DpOTHEONO/RNKHKEX HaNPJIBAEHHI, ONpefeaseMEX
KacaTensuolt, Msl yO/MOBHMCH BCeria BHOHPATh TO HAaNpasieHue,
KOTOpOe COBMajaer ¢ HAllpaBJeHHeM CHALL, JeficTBylomelt Ha
NONOMUTEABHEIN 3apAx **), n GyfeM OTMeyaTh STO Hanpasle-
HHE Ha UYepTeKe CTPENRAMH.

K 2K

Puc, 32. JIlneua Doas ToYeyHOro Pre, 33, JIEHHW NOAA paBROMep-
TIONOAHTeALHOTO 3apAza HO 3apsOKEHHOTO Wmapa

Boofine rosops, JHHEH 3JEKTPHYECKOro noyid SBASIOTCA
KpuBhiMH. OfiHaKO MOTYT OMTh B DpAMuEe JuHuH. TlpHMepamu
9JIEKTPYIECKOTO TIONA, OMHCHBAENOTO NPAMLIMA JAHHAMY, AB-
JfeTCs TOJE TOUEIHOTO 3apsijia, YIANEHHOTO OT APYTHX 3apf-
Aop (puc, 32), 4 none papHOMEPHO 3aPMKEHHOIO mapa, TaKKe
YAAMEHHOrO OT OPYTHX Aaps:KeHHLIX Ten (pHe, 33).

[Npr noMou JHHBE SAEKTPHIECKOTG TOAA MOXKHO HE TOMh-
KO H306paKaTh HANPap/JeHHe NOJsA, HO H XapPaKTePU3ORATD MO~
ZyJb HANPMREHHOUTH Nojia. PaccMoTpuM onaTh NoAe OAHOrO
TOUEYHOroO 3apsiaa (puc. 34). JIMHAM STOTC HOAA NPEACTABAAIOT
cofofi pamuanbHue NDAMEE, PECXOJAIMECT OT 3apAja BO BCe
cropossi, Via mecTa Haxomaennst 3apaga ¢, KaK HS HedTpa, no-
cTpoum pas chep. Hepes Rangryo H3 AKX UPOXOIAT BCE JIHHYHA
IIONs, NpOBeASHHNE HaMH, Taxk Kak maomaiae 5THX chep yse-
JHUMBACTCH NPOTIOPOMOHAABIO KBAZpPATY pajiMyca, T. €. RBaj-
PaTY paccTOAHMA RO 3apAAA, TO UYHCAD JHHHH, NPOXORANHMX

*) JURULE SReKMmpuILCKD® BoAR HASHBAXT TAKKE ALHUAMI HOTL PRWEH-
HOCM BACKIMPUNECKOZ0 NOAS WAH AUNUARE cexmopg £ (cTapHll TepMHE —
CLLAOEIE AtiHULY.

**) To ecry ¢ HanpapieRHeM HANPRIKEHHOCTH HOAM.
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gepe3 eXMHHINY NJIOWAAH NNOBEPXHOCTH Chep, YMeHblIaLTCH KaK
KBaapart paccTOaHAS KO 3apAka. C APYTof CTOpOHH!, Ml 3HaeM,
STO TaK e YMeHBIIASTCA W HANPAKEHHOCTH IIEKTPHIECKOrO
nons. [lostomy B HaumreM npuMepe mui moxcesm cydump 0 Ha-
RPANCHAROCMIL NOAR N0 #ucAYy AuURUL ROAR, npoxofawux wepes
eQUHUNRYIO NACUAOKY, NEPRENOUKYASDNYI0 K SMUM AUHUAMK,

Ecau 6bl 3apag q Guln B3sT B 7 pa3 OGABLIAM, TO H Banps-
EHHOCTb [IOKA BO BCeX TOYKax sospocia Gul B 72 pas. [oatomy,
y1o0H H B 5TOM CJydae MOMXHO
GLl10 CYAATH O HAPAXKERHOCTH
nodas no rycrote AMHHA noas,
YCJAOBHMCH MPOBOJHT H3 3a-
pAia Tem GoJblie NHHHA, Yem
Gonpwe 3apsa. [Ips Takom cno-
cobe u300paKeHns rycrora JH-
HUH MO MOMET CAYXHTL Rid
KOMHYECTBEHROTO  OIHCAHAA
HATPSKEHHOCTA TONst, Mu co-
XpaHuM 3T0T cnocol Hsobpaxe-
HBA H B TOM CJIyuae, Korid mo-
Je 06pa3soBaHo He ONHWM enu-
HHIHBIM 32D 510M, a liMeeT Gosee
CAOMHNA Xapakrep.

Camo coGoli pasymeercs, pu. 4. Cheps, mposenene

4TO GHCAC NHHAH, KOTOPOE MBI  BOKpYr mNOMOXRHTENLHOTO {0dgds
npoBefieM 4Yepes EAHHHUY NO- Horo 3apsaa ¢. Ha kakgoff us
nMoAA NaHHOH HaNpAKEHHOCTH, fanka
3aBHCHT OT RAILETO NPOW3BOJA.
HeobxozaMo ToABKO, YTOOH NPH H30Op MeHHH pasHeIX obaacreli
OZHOIO H TOI'O 3He MOAH HJIH APH H30OPAKEHHM HECKOAbKHX
CpaBHUBaeMBIX MeXHY co00it moneft Gbira coxpadena rycToTa
auuHf, NpHHATaA 1A H300paeHHA NOMAA, HANPRKEHHOCTH
KOTOpPOTO paBHA €AHHHHE,

Ha =seprexkax (nanphumep, Ha puc. 35} MOXHO w300paxkaTb
He pacnpefenesne JAHAR GOJAS 8 MPOCTPAHCTBE, a JMIUb cede-
HHe KapTuHBl 3TOTO pacrpelefeHHs NAOCKOCTLIO YepTexa, 4To
NO3BOJMUT IOAYYHTb TAaK H2SLIBAEMBIE <INCKTPUYECKHE Kap-
Teip, Takue KapTH JAIOT BArAAAHOE NPEACTABACHHE O TOM, Kak
pacnpefiefifieTcs faHHOE MoAe B IpocTpascTee., Tam, FAe Ha-
NpMEHHOCTh ROJA BedHKa, JHHWHE NPOBONATCA TYCTO, TaM,
rae nosie ciaafoe, rycroTa NUHHR HeBejaHKA.

Hose, nanpamensocms KOMoOposo 60 6Cex mMo4Kax 00HG U
ma we (4 no MoOYAIo U N0 HANPASAERUIOD, HASHEAEMLs 00HOpOd-
HoiM. JIHENH OJHOPOAHCTO TIOAA NpeAcTARAAKT cofoll napanr-
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Jenvubie npameie. Ha weprexax oapopoince node Tawke
ApeACTABHTCA PAAOM NAPaJeNbHHX H PABHOOTCTOAMMX Nps~
MBIX, NPOXOAAIGHX TEM IYHIE, YeM CHJAbHee W3oGpaXaeMoe HMH
noae (puc. 35).

OTMeTHM, MTO UeNouKH, ofpasyemMble KPYNHHKAMR B ONbiTe
§ 13, umelor 1y Ke GOpMY, UTO H JHHHH NOJA. 3TO eCTECTBEHHO,

|t | /‘:,-*-—-q-‘"

* Jq - + 1 - + -
] ""\:f" e
- (&) &

(4] &) 8)

Puc. 35. JInnsuu moss MeXAy pa3moHMERHO 3APMMCHHLIMH IISCTHHAMA.

HanpaxeriocTs moaA! @) HANMEHBIIAR — IYCTOTA JAHHUE AOJIA  MHHH-

ManbHa; 6) cpepHAa — IycroTa ARHHE foad cpeluan; ) HaHOABLINAR -—
TYCTOT2 AKHAR TIOAH MAKCHMAZkHA

TaK KaR Kaxjasd YyAJHHeHwaR KDYNHHEKa pacnojaraercs no
HanpaBleHHIO HaPAKeHHOCTH NONA B COOTBETCTBYIOWEN TOUKe,
TTosromy puc. 26 u 27 nopobustl KapraM JHEHA AEKTPHYECKOTO
nosid MeXKAY DapaJJebHLIMM NAacTHHAMH H BO3Je JPYyX 3a-
paxennux wapos, Henonssys Teaa pasandanofi Gopumer, MOKHO
¢ DOMOIMIBIO TAKHX ONBITOB JIETKO HAHTH KapTHHE! pacnpejene-
HHA NuHEH STEKTPHYecKOoro NOJA 1A Pa3nHYHBIX nosefl,

§ 18, Ocnopunle ocobennocTd svexrtpaueckux xapr. Ilpu no-
CTPOSHUH SJeKTpUYECKHX KapT HYXHO HMETh B BMIy cJe-

}. Tak xaKk s;exTpHuecKoe Nojde CYUIECTBYET BO BCEX TOM-
KAaX UPOCTPAHCTBA, TO Xeped awbyo mouxy npocmpancmen
8Ce20a MONCHO NPOGECMU AUHUIC NOAR.

2, Tlpw sagaHHOM pacmpefeneHdy NeKTPHUECKHMX 3apajos
HANDSKEHEOCTh 3AeKTPHYECKOro rond B moliofl Touke Gymer
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COBEPLIEHHO ONpeAeNenHol KaK No MOAYAK, TaK H N0 Banpan-
JIeHA!0, 3TO 3HAYMT, UTO Yepes KaKAYI0 TOUKY NOAH MOXHO
NPOBECTH JHHHIO MO TOJLKO BIIOJHE ONPeAE/IEHHOr0 Halpas-
NeHds, T. €. BCEr0 OARY JMuBHI. JIpyrumu choBamM, ausuu
SACKMPUYECKOE0 NOAR HE NEPeceKwomcs,

3. INepecenenne AUHUE NOJA MOXKET HMETb MECTO TOMBKO ¥
TOYeuHoro 3apaaa (pue. 32): H3 MONOKHTENBHOTO 3apAja Ju-
HHH HCXOZAT (Hauan0 JHHUE NONA), ¥ OTPHUATENLHOIO 3apAja
JAHEHH CXOAATCA (KoHel JHHAR monn). Junuu sarexmpudeckozo
noAR rUu20e He OOPLIBEIOMCA, KPOMKE KAK KA 3APAOAX; OHH HANPaB-
JICHBI OT TTONIOMKHTEJNbHLIX 3apAJIOB K OTPHUATE/IBHBIM H MPOXO-
JAAT CKBO3b IMINCKTPHKH.

4. Tax RaK NpK pPaBHOBECHH 3apsaJioB SJAEKTPHUECKOE Noje
BHYTPH MNpPOBOJHHKOB OTCYTCTBYET, TC SHYMPU RPOSOJHUK0S
Hem AUNWD 9ACKMPUYecKoz0 noAf. JIMHMM TONA He MpPOXOXAT
BHYTPb MPOBOXHRKOB, HO HAUWHAIOTCHA M KORYAiOTCH HA HX NO-
BepxHOCTH, Tak wak HauyanAoM H KORLOM JIMHHH NOJAA SBAAIOT-
¢ 9neKTPHYECKHe 3apsAjH, TO Ha NOBEPXHOCTH MPOBORHHKA,
OTKYJ2 HAa9UHAOTCsA JIHHHH TOJAA, Pacnojarajorcs IOJNOMH-
TeJbHble 3aPAAH, 4 HA NOBEPXHOCTAX, Ig KOHYAIOTCH JHHHH
noas, JeXaT OTPHIATEJbHHE 3apsubl,

B. Jusuu aexmpueckozo nOAR KARPABALHH NeprenduKy-
ALPHO K nosepxrocmu nposodnura. JleBcTBHTEAbHO, JHEHA
NOJIR YKASHIBAIOT HAMpapjeHHe CHJ, ASHCTBYIOMIMX HA 3apaa.
Ecnu 66 oW GRINM HAKAOHEHB! K TOBEPXHOCTH UPOBOINHHKA,
TO Ha TOBEPXHOCTH CHJAA UMena Obl COCTABASIOMYIO, HANpas-
JIeHHYI0 BEOJAB MOBepPXHOCTH MpoBoAHHKa. [lon mefictBreM 3TOA
COCTABJAIOUIEH SMEeKTPUIECKON CHAW NPOHCXOEHAC Obl mepe-
MelleHHe 3apAJOB BAGAb NOBEPXHOCTH. PaBHOBecHe 3apsAjoB
BOSMOKHC JHIIb B TOM CJAYHYae, KOTAA AHHHE NOAS Hanpasie-
Hbl NEPIIEHANKY/ISPHO K MOBEPXHOCTH NPOBORHHKA,

§ 19. [IprmeHeHNe METOAR ANHKH MOJMA K 321a4aM SNEKTPOCTA~
tikH. [lonp3yace n3nomenHwmy npapnaamy {§ 18), MH Mo-
MEM ¢ TIIOMOWIBIO AUHUM NMOAS pemwaTh MHONOUHCAEHHNE 331310
saexTpocTaTHKH. [IpoBezeM OT KaMKEOro sapfia TaKOe THCJAO
JuHAH, 9To6b! TYCTOTA HX BEPaXKana YHCASHHO HanpAKeHHOCTh
nosis (§17). Tak Kax ¢ yBesqAuenseM 3apafa HANP AMEHHOCTD O~
Jfl BO3pacTaeT NPOTIOPUUCHANBHO 2apaiy, T¢ SHCAO NHHAMN, He-
XONAIMX OT 3apaja, ROMKHO OHTh TAKXe MPONOPUHOHANBHO
33pafy; NO3TOMY OT PABHEIX 3apANOB MH NPOBOHMM OJHO H TO
We YHCNO AHHNE noas. Ho auAME noad, HAYHHAACH Ha NOJO-
METENLHHX 32pAJaX, OKAHUMBAIOTCS HA OTPHUATeMbBHX, Ta-
KuM o6pasoM, ¥y BceX JUAHH, HATHHAIQMUXCA Ba NOACKHUTENb-
HHIX 3apRAax, Ha KOHOAX OyAYT QTpPHUATeAbHbE 3apAfE!, NpH-
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gem oOniuit otpanarensurfi 3apay GyAeT paBeH oOIieMy ToJo-
RUTEABHOMY 3apany. DTo 3aKilOUeHMe BNOJBE COOTBETCTBYET
uabmoxennio (§ 5), TTO IASKTPHIAIIHA BCETHA €CTh pasjenacHye
PaBHHIX NOJOMHTEALHNX H OTPHUATEAbHHX 3apajoB.
FlpochegnM ¢ mOMOIREIC KADTHHBLL AHHAN 110/18 ABJEHHE AH-
nykuoaH, BooGpasmm snexTpuyeckuit sapaj ¢, HANPUMED 1OAO-
JHTENbENE, NOMENICHALIH BHYTPb 3aMKHYTOH MeTa/niecKoi
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Pac, 38. ¥pnenne PRAYKOHE B SAMKEYTOH TOROCTH: a) Ea BHyTpeHHef
HOBEPXHOCTA HHAYOMpYerTcH Sapaf —¢, ¥a BHelIHed mopepXHOCTH — 3a-
PRI ¢, §) sapsk ¢ B Hapsaf —y, EHEYHRMpoBaBHWI ®Ha BHyTpeHHeR nopepx-
HOCTH, BEHTPANHIOBAMH, HA DHEINHeR MOBEDXHOCTA OCTAACA sapwid ¢

nonoctu (puc. 36, a). Ha ofpamennoél K sapsajiy ¢ noBepXHO-
CTH TOJADCTH HEAYUHpYeTCA 3apAj NPOTHBONOJOXKHOIO 3HaKa;
@ TAK KaK BCE JWHHR TIONA, HATRHAIOULAECS HA 3apAje q, oMK~
HH ROMYATBCH Ba BRYTpERHeH MOBepXHOCTH nonocTH (Hfo au-
HHH NOAA Fe NPOXOANT CKBo3b MPOBOAHHK), TO HHAYINPOBaH-
U 2apAA —g§ ROAXeH FACACHHO PABHATHCH HHAYLHPYIOILEMY
sapany q. Ha premuefl nosepXHOCTH MeTaNINYeCKOA OGOAOYKH
{yacTe0 wOTOPCE HBASETCH M CTepXKeHb MEKTPOCKONA ¢ HHCT-
Eamy) pACTIPEZeNAercA MOACKUTeABNNN HHAYIHPOBAHEMHA 3a-
PAJ, UUCHENHD PABHHE OTPHMATEIBHOMY, HHAYLHDOBAHHOMY
Ha pHyTpeumefi IMOBEPXHOCTH, W, CTEN0OBATENbLHO, PABHHH BHe-
CERHOMY 38pRAYy ¢. Ecay enecenHulii 3apsAn ¢ NpHBECTH B CO-
HPWKOCHOBEHNRE ¢ BHYTpPeHHeH# MOBEPXHOCTLIO IIOJOCTH, Ha KO-
TOpOH BEZYOUPOBAH 3apaj ——¢, TO 9TH ABA PABHHX IO MOZYJAIO
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A NPOTHRONOJNOXHHX NO 3HAKY 3apAla BIamMHO HefTpaii-
3y10TCA K HA BHEWHeR NOBEPXHOCTH TIOJAOCTR OCTAHETCA 3apsn
q (puc. 36, 6).

Taxum 06pa3oM Jerko 00BACHASTCH TO, ITO NPH BBENEHMH
3apsifa BRYTDb METAANHYECKOR NOJNOCTA MBI TMOJIHOCTHIO nepe-
IaeM 3TOT 3apsif o0onouke, B T0 e BpeMa CTAHOBATCA MNOHAT-
HEME ONHTH (§ B), Korja MHE HCHOAB30PAAR MONOCTE, COSNH~-
HEHHYIO € 3JEKTPOCKONOM, AJAA TOI0, YToOR NpOBEpHTh pa-
BEHCTBO JIBYX HMPOTHBONOAOKHKLIX 110 3HAKY 3apAA0B, 06pasyio-
muExcd OpH TPeHHH.

++++++ + +

K A A

& &)

Prc. 37, fprenye RUAYKIAH B He3AMKHYTOH NOKOCTH! &) YacTh AMHME NONA,
BIYIHX OT 9apafa g, He NONafaeT Ha BHYTPEHHIOIO NOBEPXHOCTH; HILLYILM-
PoBaHHEN Ha Kefl 3apak —§' MeHblle SaPAfa §; HA BHeDIHeR MOBEPXHOCTH
BOSHIIRAET SapAR ¢; 6) NOJOCTL EacTOABKO IMyGoKa M YIKa, WIO Ha BHYT-
pennel TIORCPXHOCTH e& BEIAYRMDPYETCH 3apRA -—f, 2 Ea BHemach — 3a

pan 4

Ecnm Gef mosocth, B KOTOPYIO BHeCeH 3apaj 4, Gulia He
Brioiine aamknyTa (puc. 37, @), 1o YacTb JHHUE NOAA, HCXOLN-
LHX OT 3apAjia ¢, Morja 6Hl BLIliTH Yepes OTBEPCTHE NOMOCTH H
SaKOHYHTBCA Ha ApYyrux TeaaX. Takam ofpasoM, Ha BHYTpEH-
Hell NOBEPIHOCTH MOMCCTH KOHYJamneh OBl He BCe JUHUH, ACXO-
JAmKE OT 3apaja ¢, T. €, HHAYOUPOBAHHMHA Ha 9TOH NOBEPXHO-
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CTH OTPHIUATENBHEH 3apAR -——q' G Gl M0 MOIYIIO MEHLIIE 4.
Taxasi He3aMKHYTad 0OJAOCTb HE ABASETCH BIIOJIHE COBEpIIEH~
HHM npubopoM mia omutoB § 5. Ho ecam oreeperie nosmocth
HEBEJHKO M YJAJNEHO OF MeCta DACIOJOXKEHHA 3apiaAna ¢, TO
NPaKTHIECKH BCe JIKHMM KOHYAIOTCA Ha BHYTpeHHeH noBepX-
HOCTH NOJAOCTH H €€ MOMHO paccMaTpHBaTh KaK SaMKHYTYIO
{yskufl B ryGOKHE UMAHHAP, HasbIBaeMEH yusundpox Papa-
des, puac. 37, 6).

? 19,5, HavepTHTe JHMHH STERTPHUSCKOrO MOV TOYEHROMD OTPHNA-
TeAbHOTO SADATA B YKaKHTE HX HalpanieRne.
19.2, Yeny papHa HANPEMEHHOCTs NOJA BRYTPR PABHOMEPHO 3apR-
Hennoft odedu?
10.3. UeMy pasHa BanpsoReHHNOCTE HOAA B DeHTPe PABHOMEPHO SaDH-
MEHHOTO NPOBOJIOYHOTO KOMBNA, BMEIOMEro 1£opuy OKPY#HOCTHP
10.4. jKenaa suaTh, HAXORATCH A JAHHMNA 3MeKTpoNlepelaqd NOR
HanpsiKeHieM, HHOIAA HABEINHBAIOT HA NPOBOAA JeTKHe OyMaHHe
$aaMKY, KOTOpHE IPH PEJIDYEBEN JIKAHH NOBOPAYHBAIOTCA HA HEKO-
ropuil yrol. IloueMy 570 nposcxoAHT?
19.5. Hateprare KapTHEM AHHAN SAEKTPHUSCROTO NOVIR, BOSHHKAIO-
itiero B oNuTax, HsofipameRAMK Ha pHe. 35, B cayvae, ecan mosocTh
Oua NPeABAPATENLHO 3apAMend NONOKHTENbHO H B Hee BHOCHTCH:
&) nonoxuTeNbHRR 2apAg ¢; 6) oTpRHaTesLENMA 3apax .

§ 20. Pafora npn nepemeleHRN 3apAJa B SJEKTPHUSCKOM Nose.
Ha pcaxufl aapaa, Haxopamuficst B saeKTPHYECKOM Ioae, Jeh-
CTBYET CHNA, H MO3TOMY NPH ABHMEHMH 3apAja B Noje COBEp-
maerca OnpefesieRHas pabora. Dra pafoTa 3aBUCHT OT Hanps-
MeHHOCTH NOJA B PasHHX TOYKAX K OT nepeMellieHunA Sapsaja.
Ho ecau sapad onuceisacm 3amMKRYmy«Q Kpusyo, m. &. 803epa-
HAemes 8 UCXOOHOE NOAOMCEMUE, MO COBEPUIGEMAR NDU SMOM
paboma pasna HYymo, XKak G0 HE OHJIO CAOXKHO MOJE K HO
Kakoi Ol MPHXOTAHBOH KPHBOH HH NPOHCXOIMMIO ABHIKCHHE
sapsna.

310 BaXkHOE CBONCTBO SNEKTPHYECKOTO NOMA HYMXKHO He-
CKOABKO NOACHKTB. JIna 9T0ro paccmMOTpHM CHa%ana ABHNe-
HHe TeAa B Movie CHMH TaxecTH, PaGora, kak Mul 3HaeM (oM.
oM 1}, paBHA MPOH3BEJSHHUIO CHIIH HA NepeMelllenHe § Ba XOCH-
HyC yriaa mexny mwmM: A=Fs cos o, Ecau atoT yron ocrpulii
(0=<<90°), To paGoTa NONOMHTENbHA, €CHAH XKe Yroa Tyno#
(@>90°}), 1o paGora oTpuuaTeabka, B nepeoM ciaydae mu
nosqydaeM pabory sa cuer neficTBuf cHAN F, BO BTOPOM ~
saTpainBaeM paboTy Ra mpeomonenne stofi cuiw, [Tpeacrabum
cefe, 4TO B MOJIE SEMHOTO NPUTHAKEAHA, T. €. B NPOCTPAaHCTBE
BO/IR3Y 3eMHOB MOBEPXHOCTH, IAe IeHCTBYeT rpaBHTalHOHHas
CHlla TPUTSOKEHHA K 3emne, DepeMemaerca KaKoe-HuOyib
mo‘



Mu upemtonaraeM, 4To NpH 3TOM fiepeMellleHNH HeT Tpe-
HUA, TAK 9TO TeJO HE HCOLTHBAET H3MCHEHUH COCTOAHHA, KO-
TOpEIE MOI'YT CONPOBOXKAATHCA W3MEHEHHAMH €ro0 BHYTpeHHeH
SHEPIUHH: TEAO He HATPeBaeTCs, He PacmajaeTcss HA 4acTH, He
H3MEHSET CBOEPO ArperaTHoro cOCIOfinud, He MCHRITHIBAaeT
naacTugeckofi pedopMauun B T. 4. B TakoM caygae BeAkoe
nepeMelleHKe Te1a B [0/ CHIbI THMXKECTH MOXKET COMPOBOMKIATE-
CAl JIHIbE HSMeHeHNeM MOTeHUManbHOH M KHHeTHUeCKol sHep-
rui, Ecnu Teao onyckaercd, TO NOTEHIIUANBHAA SHEPTHS CHC-
TeMbl 3eMJfl ~~ TEJO YMEHbUIACTCA, a KHHETHUECKAN SHEpruf
TeNa COOTBETCTBEHHO YBEJIMTHBAETCA; H2060pOT, MPH MOAbeMe
TeNa NPOHCXOAMT BO3pacTapve MOTEHIHAABHON 3HEPTHH H
ONHOBPEMEHHO YMeHbHICHHE KHHeTHHecKo# suepran. [lpu
ITOM ROAHAS MEXAHUMECKAR SHEP2UR, T. €. CYMMa MoTeHIHANb-
Ro#t M KMHeTHuecKof, ocmaemcs nocmoasxod (cM. ToM I}
Kak 681 Ei OH CNOXEH NYTh Tella B MOJe CHJLITAMECTH
{moxbeM H ONMYyCKanie N0 BePTHKANBHOH, HAKAOHHON MIH Kpa-
BOJIHHECHHOA TPaeKTOpHH, MEPEABHIMEHHE [0 TOPH3OHTANBHOMY
HANpaBJERUI0), RO €14 B KOHUE KOHUOB TeJN0 NPHXOIHT B
HCXOAHYIO TOUKY, T. €. OOHCHBaer 3aMKHYTHIH myTh, TO CHCTe-
Ma 3eMis — TeN0 BOIBPAIACTCA B HCXOAHOS MOJMOMEHHE W
HMEET TY JKe CAMYK) SHeprHi, Kakof ona obiajana no Hadana
nepeMellleHHA TIa. 210 03HAYAST, UTO CYyMMa NOJOXKHTENb-
HHX paboT, COBEPIUCHHHY CHIOH THKECTH HPH ONYCKAHUH Te-
Jia, paBHa MO MOAYN0 CyMMe OTpHLarelbubiX paor, cosep-
IIEHHEX CHJAOH TAXecTH Ha ydacTKaX IYTH, COOTBETCTBYIO-
X nodpeMy Tena, IMostomy anreGpanueckads cymMa Beex
paloT, coBepIIdeMEX CHAOR TANECTH HA OTREJBHHX YYacTKax
OYTH, T. €. HOAHAR PABOMA HE SAMKHYMOM RYME, PABRA RYA0,

i3 H3NOMKEHEOro SICHO, YTO HAII BLIBOA CHPABEIHB JHILE
B TOM CAYyYae, ecoM B Npoliecce y4acTROBaja JiHIbL cHla TH-
JKecTH W OTCYTCTBOBANa CHNA TPEHHA W BCEROSMOMHBlE Npyrie
CHJIEI, MOFYI#€ BHI3BATb yKajaHHLIe BEIOIC W3MEHSHHA BHYT-
peunef smeprum. Takum ofpasoMm, ¢ajbl TPaBHTAUHOHHOrO
noNdA, B OTAHYHE 0T MHOTMX ADYruX CUA, HANpHMep CHI Tpe-
Hust, o6najaloT CBOHCTBOM, KOTOpOE MBI MOMeM chopMyas-
poBaTb TaK: paboma, cosepuiaemMan epasUMAUONHbMIL CUAOMU
NP NEPEMELIERNIL MEAQ 1O BOMKHYMOMY NYMUE, PABHA HYMO.
Hetpyauo Bageth, 4TO 9T0 CROACTBO TIPABHTAUHOHHEIX CHA
SBASeTC BHPAMEHHEM 3aKOHA COXpanenus (KOHCepBaluH)
noanofi Mmexaundeckoft swepruu, B cBasm ¢ aTtHM CHiOBHte
nonsi, KOTopble 00MafalOT yKasaHHHM CBOHCTBOM, Ha3LIBAIOT
KOHCEPBAMUBHHMY.

IonoGHo rpaBRTAUHOHHOMY NOMIO, SAEKMPUHECKVE noAe,
co80aBaekoe NOKORUILMULA SACKMPULECKUML SapROaMU, maKe
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Reanemcs Korcepeamusres. Korja B HeM nepeMemnaercs 3a-
PAA, TO HA TeX yyacTKax NyTH, Iie Hanpasieine nepeMeire-
HAS COCTABJIfET ¢ HanpaBieHHeM CHJBl GCTpHA yroa (Hampu-
Mep, B TOYKe ¢ Ha puc. 38), paGora, coBepulaeMasi CHJIaMH
nosd, nonoxkurensna. Hanporus, Tam, rpe sanpaBaesue me-
PEMEINEHHS COCTABATET C HANpaBJeHMEM CHJE TYNOH yroi
(8 Toure b), paGoTa CHl AEKTPHYECKOTO NOMT GTPHIATENbHA,

¢ Korza sapaj, npofiny no saMk-

HYTOMY IyTH, BepHeICS B HCXOH-
HY10 TOUKY, mofHas paGora 9/eR-

TPHUECKUX CH/ Ha 3TOM 1yTH,
npeacTapAfOmasn coboll anreGpat-
HECRYID CYMMY  TIOJOMUTeNLHHX
paGoT HAa OFHUX Y4acTKax H OT-
punaTeAbHEIX Ha APYIHX, papHa
HYXIO,

Crporoe MaTeMaTHUECKDE JOKa3ae
TEABCYEO KOHCEPBATHBHOCTH SJeKTpuyecs
ROro mosas B cobmeM cAyyae AOBOABHO
CAOKAC, H MBI OFPAHATEMCE HOSTOMY 10~
KasaTeascTROM STOrC CcROfictPa nOJH AR
npocrefimero cayuas — NOJA, CONARIe-
MOTO OABHM TOYEYHHM 32pHAO0M,

IycTe B BAEKTPHUCCKOM FOJe He-
TOABRACHOTC TOUCUHOIO 3apAiz ¢ Apy-
FOfl 3ap9L, go ARUIKETCE BIOAE NPONIBOMEL-
Hofi samemyroff Kpueofi J—2—F—4—
5—6—1 (puc. 38) w nocne o6xoza BRONL
xpn;oﬁn;noanpamaercs B HCXOJLBYI(;! TOY~

Ky I. mOcAeTA copepinaemol mpH
Egacéggf;lmﬁ“m;:?mmg 3104 DaGioTH DPOPefied MHCACHHO DHA
BIIEKTPRYSCKOrS TIOAR OT (op- chep © HeETPOM. B 33PANE ¢, KOTOPHE pa-
TP i 3006107 Beth MyTh 3apAAa o HA MaJke OT-
Iryra PeSKR, ¥ PACCMOTDHM RBA OTPeska iy & Uy,
JeXcamEe MEANY ONHHME K TEMH Fke ope-
pasu (Mexcay Touxand 2 A 2, 5 u §). Ecau otpeskn /; H {3 JOCTATOSHO MafH,
TO MOIKHO CURTaTh, ITO CRJAA, JeHCTRylomad Ha 3apAl ¢g, BO BeeX TOWUKAX
KaXaoro #3 OTPE3KOB MOCTONHAA. 1ax Eak ofa OTpesKa HAXOWATCH HA
PaBHHX DPACCTORWMAX OT SapAfa ¢, TO, COTMacHO 3aKowy Kyaoua, ¢aael
B3aEMOASACTBHA FAPHAOB HA O0CHE OTPEIKAX OJHHAAOBH MO MORY/MO, HO
OraHGA0TCA HampandenHed, OGpasym pasHue YIIM ¢, H 63 ¢ Banpas-
JAeHteM nepeMemenus, Hakoneu, mpx pocTarouxoft manoctw Jy B I 5t
OTPE3KH MONHO CUATaTh npaMosunefiauma, Ilostomy paGoTa A g, cobeps
InaeMad YICKTPATCCERMH CHJIaMH Ha nyTu 2-—3, 6yfeT pasna Npon3BLEHEID
CHAN HA NEPeMEIEHHE W HA KOCHHYC YTA@ MeXIy HanpaBACHHREA CHJIR
M FEPEMELIEHHS, T. &

A’. = F‘! CoS Oy,
Touno Tak ke paGora Ag,, cOBEpmacMag ¥a mytH 5—6, pasua

A53=FI§ CO% Qo
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Ho ¢os ag=c0s (180°—pP)=-—cos B, Tax w10 Agy—=—F1y cos f. Kpome toro,
H3 mMepTeXE BHAHO, 4TO
Licos ay=1; cos B=d,

rae 4 — paccTosume MeXMAY chepaMH, JAKAOHAGLHME OTPesKE [ # Jp.
l'las'rouy MH H3XOAEM, 4YTO
A28=_ Asa.

T, €, UTO aarefpayuecKan cymMma paGoT Ra otTpeakax 2—38 u 5—§ pasna Hyaw.
Taroh me pezy/ILTAT Mu! IOAYURM H aas mobok Apyroll napu cooTBeTCTBYIO-
IGMX OTPeSKOB NYTH, 3aKMI0UERHHX MexAy ApyruME cdepamz. TlostoMy n
noanan pabora npH obxome N SaMKILYTOMY KOHTYPY, PaBHafg cyMume pador
Ha OTAeJLINX OTpPe3KaX, Toke GyfAeT paBHa HYJO.

M noaydu/in pesyabTaT MM CAYYad S/CKTPHYSCKOrO TOAA OZRATO
TOuenHoro 3apAda. OH OKAIHBAETCA CpapefiHERM AA8 JI0GOT0 3/eKTPoCTa-
THYECHOT'Q NOJIdA, T. &. TOJAH, COIRAHROrO HENOABMAHHIME 33pAZaMH, TaK
Kax none, cospapaemoe OOLIM PAaclPeeNeHKEM 3apifd, MOWMHO CBeCTH K
NOVIG COBOKYTHOCTH TOUEYHWX 3apPANOR.

Hrak, @ ssexmpuueckom nose paboma npu nepememienui
sapada no saMKaymoMy Konmypy ecexda pagna Hyao *).

Tak kak patora na myty J—2—3—4—5—6—1 pasHa HymO,
TO, CAENOBaTeAbHo, pabora ga nyty f—2-3-—4 pasHa N MO-
AYJIO 1 MPOTHBONONOKHA 1O 3H2Ky palore Ha nyrd §—5—6—1.
Ho paGora npu nepememenus 3apsiza #a nytw 4—5—6—1
paBHa N0 MOAYMC W NPOTHBONOMOKHA MO 3HaKy paoTe mpu
NepeMELIEHHH TOrO Ke 3apsaja BO BCTPEYHOM HANpPAB/ICHUM,
T. e. 1o nytH J—6—5—4. Otcioga cregyer, uTo padora Ha
aytH I—2—3—4 (puc. 38) uMeeT TOT Xe MOAYAL H 3HAK, YTO
H pabora Ha nyTd I—6—5—4. Tak KaK BHIGPAHHEIA KpHBOMH-
HeflHbIt KOHTYD COBEDILIEHHO HPOH3BOJEH, TO NMOAYYEHHBIH pe-
3yJbTAT MOKHO BHIPA3HTL €Hle H Tak: paloma, cosepiuiaeras
DACKMPUHECKUMU  CUAIMU NpU  nepemetyeHuy aapsda  mewdy
OBYMR MOUKAMU 8 HACKMPUHECKOM NOAL, HE BUGUCUM OM (opMbl
nymu. Ora onpedessiemcn MOALKO NOACKCEHUEM HAUGABNON U
KoHEuHOUT moyerx nymil.,

20.1, ¥YEaxHTe D0 BOZMOXHOCTH J0/BIG MepT CXOACTEA H PA3MUYRs
MERAY BACKTPHUCCKHM B MPABHTANMOHELIM NONAMA,

%21. PasHOCTS NOTEHIHANGB (SMeXTPRMECKOY HanpsKeHRe).
siffepeM B 9JEKTPHUECKOM NOJE, HampHMEpP B NOJE Mexay
FONOKATENLHO SapsMeHHON NAACTHHKOA H OTPHKATEABHO
3apfAeHHHM WIAPHKOM, ABe Kakue-sinGo Toukd I H 2 (pHc.
39) u nepeneceM MOJNOMHTENLHHIT 3apAA ¢ NO NPORIBOJLHOMY
nmytH I—8—2 us touru J B 103Ky 2, Mbi yxKe sHaem (§ 20),
4TO paBora, COBeplnaeMad JEKTPHYECKHMM CHJAAMH OpH ABH-

*} Bro yTRepWueHHe CNPSBERANBO TOABKO AAR SASRTPOCTATHYSCKOID
MOAR, T. €. NOASK, COZAABAEMOTO CHCTEMON HENOIBMKHEIX 3aPAIOS.



MEHHH 3apaja, He 3aBUCHT OT GOPMHI MYTH, N0 KOTOPOMY Ne-
pemelnaercsi sapsx. [ostomy paGora na nytd [—3—2 Gyser
Taran xe, KaK H Ha oyTH f—4—2, u poofiie Ha MoboM nyTH,
npose/icHEOM Mexxay Togwamu I n 2, Tak Kax cuna, ReficTeyio-
mas Ha 3apff ¢, NpONCpiHcHaAbHA ITOMY 3apagy (§ 14), 1o
u paGoTa HA KaXKAOM OTPe3Ke NMYTH, a CIeI0BaTeNbHO, U IOJ-
was pabota A OyayT Takke nponopuuoxanbue §. TlosTomy

”
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Puc. 39. K noHATHIC pa3HOCTH MOTERLHAI0B

ANA 3a8aHHOTO NOJA OTHOLIeHHe A/q ANt Bcex 3apsAxoB GymeT
HMETh OIHO H TO JKe 3HAUEHHe M, C/IeZOBATeNbHO, MONET Cay-
MUTb XapaKTePHCTHEROA nong. 3Ta BEHUYMHA UTPAET BANHYIO
ponb B (QHM3HKe # HNeKTPOTEXHHKe; OHA NONYUMIA HA3IBaHHME
PA3HOCME JACKMPUNECKUL NOMEHYUAN08 UM  SACKIMPUMECKO0
nanpaxenua *) Meway toukamu I uw 2, Takum ofpasowm,
pasHocme  nomenyuares (WAL SALKMPUMECKOE  HANDANCEHLUE)
Meody mouxanu I w 2 ecmo omuowenue pabomot, KOMOPYIO
COBEPLUAIONT SAEKMPUHECKUE CUAB NI REPeMeieruy  3apaoa
ua mouxu 1 6 mouxy 2, k smosy sapady,

Ecan ofiosHauuth gepes Uy; 3NeKTpHUueCKYi0 pasHOCTb No-
TEHLH210B MeXIy Toukamu [/ m 2, 170 paGoTa, copepillaeMas
SMEKTPUUECKHMH CHJIAMM TIPH HEpexojle 3apaja ¢ u3 touxu [
B TOUKY 2, BHIpasutca QopMmyacH

A=qU,,. 21.1)
Y pabota A, u zapang B popmyne (21.1} moryT 6uTh Kak

NOMOXMHTENTBHEIMH, TaK H DTleIaTEJ‘lehIMH. HOSTOMY pas—
HOCTb NOTeHUHanoB U/, apaderca aarefpandeckoll penutdu-

*) Cnefyer OCTEPETaThCH CMEIERHA DOHITHA HANPHXEHHOCTH To-
af, T, €. CHiH, JeficTeyiomedl Ha eAHHHUHE 32DpRZ, H HallpOKeRHA MEXAY
JAHELIMA TOUKaMM, PaBROFC pafioTe DpW mepeMelleHHH eIHHMUHOTO 3apaXa
MeHAY STHMHU TOUKaMH,
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Hofi. OHa MONOXKHTeNbHA, €CJH CHJIB 1IOJIA COBEPIIACT HAN
TIOC2KHTENIBHEIM 3apANOM [PH TIEpeXofe ero us toukd [ B
Touky 2 DOMOXKHTeNbHYIO paloTy (WAM Hal OTDHIATENLHEM
sapagoM — OTpUllaTeNbHyI pafory). PaspocTh noTeHIna-
Aos Uy, orpullateNbHa, €COK NPH mepexoje NOJOMHTENLEOTO
3apANa A3 TOYKA J/ B TOUKY 2 CHAH MOJSA COBEPIIAOT HAZ HUM
OTPULATENIEHYI0 pafoTy (WM HAZ OTPHI2TEAbHBIM 3apAAOM —
[ONOKHTENAbHYIO paboTy).

U3 dopuynu (21.1) caenyet, YTo MOAYAL H 3HAK PasHOCTH
noteHunanos Uy, COBMafaioT C MOAYJEM H 3HaKoM paloTsl,
coBepimaemoll CHIaMH DOJA HAA €AMHAYHHM MOJONKHTEAbHBEM
SapaAKoM NPH nepeMelleHHM ef0 H3 ToukH I B Touxy 2., Oue-

BUZHO, ¥TO
Up=-—U,,. (21.2)

B CH eapnuia pa3HocTH AOTeHIHAJNOB NOMYMAJA Ha3payue
soaom (B). Corsacno (21.1), odun soapm ecme makas passocme
ROMERKUAN08 (UL MAKOE HANPANCERUE) MexcOy 08Y M MOtKAMLL,
npu ROmopoll nepemeligrue Meody SMUMI MOMKOMU TOA0K U~
meabHo2o 3apA0a, pasHoze OOHOMY KYAORY, COnposoxcdaemcs
COSEPLUEHUEM HOO HUM CUAGMU BAEKIMPUNECKO20 MoAR pabomst,
pasHoli o0HoOMY Bmoyaw:

1B=1]x/1 Kn.
H3 onpejenenna pasHOCTH NOTeHUMANOB caeayeT (prc. 39)

UI,-—-U,,—E-U,,, U13=U,,—-U.,=U“+Uu. (21.3)

IlpuMeRsa 3TH COOTHOLIEHHA, HYXKHO BHHMATEJNLHO CAEIUTh
sa snakami. Ecnu, nanpumep, Uy,==-4-10 B, a Uyy=—15 B,
TO Ulg"—"""5B- Ecnu U1==+5 B' a U’s=+? B, TO UI,=
=12 B u 1T n

M3 cka3aHHOTO BHINE ACHO, YTO (PHIHYECKHH CMEICH HMeeT
TOJNLKO PA3HOCTh MOTEHHHANOB (WA HaANpAKeHHe) MeXay
ABYMS KAKAMA-1H00 TOYKAMH B MEKTPHIECKOM DOJE, TaK KaK
paboTa 1o nmepeHocy 3apAAa B MOME onpejeneHa TONBKO TOTHA,
KOI'Ag 3ajaHbt H HAYaJio H KOHell 5TOro nmyTH nepenoca, [Noaro-
MY, KOTfla Ml I'OBOPHM OO SJEKTPHUECKOM HANPAMEHHH, TO
Bcerfia MeeM B BHAY JABE TOYKH, MEXIY KOTODHMH CYILECTBY-
eT 370 HanpaxeHnne. Koeda no nexomopoil nebpexcnocmu pedu
2090PARM O HANPAMENUL UAd nomenyuase & o0Hotl Kaxod-Aubo
moure, mo scezda  nOOPAYMESRIOMm DPABHOCTML NOMERYUAAS
mexwly amod mouxon u Kaxod-mo dpyeod, ewbpantol aaparnee.

Huornpa ycnoBHO UpHNHCHBAIT Kakof-iuGo TOUKe mous,
OT KOTOPON OTCUHTHIBAIOT Pa3fAOCTH NOTEHUHANOB AAA Beex
OpYTHX TOUEK, NOTeHUHaN, paBHHil Hymo, a Kamaol APyro#
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TOYKE 00/l MPUIKCHIBAIOT MOTEHUMAN, PABHHA PA3HOCTH MO-
TEHUHANOB MONA Mexay maHnol Toukolt wm enynepofi», Taxoe
TPUITHCHIBAHNE KAXION TOUKE VA ONPEASeHHOrO II0TeHIHA-
Ja» UMeeT COBePIIeHHO YCHOBHEIA xapaktep, (QHO aHANOrHY-
HO TOMY YC/NOBHIO, KOTODHM I[GJb3YIOTCA TeOfesHCTH npu
HHBEIHPOBKE MECTHOCTH, NPHNHCHIBAA Kamxof TOUKe Ha 3eM-
HOll MOBEPXHOCTH ONpPEmENEeHHYID «BHCOTY® H pDasyMmed NpH
3TOM €10 BHICOTY HAj, YPOBHEM MOpPSH, KOTOPHIH IPOH3BOJLHO
NpHHAMaeTCH 34 HYJAb JJIR OTCMeTa BHCOT, Mu mornn O, of-
HaKo, ¢ TAKHM JKe YCHNeXCM OTCYHTEIBATH BCE BEICOTHL HE OT
ypOBHf MOpPA, a OT JioGo#t MHOA TOMKH, HampuUMep OT BOCTOU-
HOH BepINUHK Dnb0pyca. YPOBHIO MOPA COOTBETCTBOBAaNA O
MpH 3TOM BBHICOTa, paBHad —5,4 KM, a BHCOTEL BCEX IYHKTOB
H2 3eMJIe YMEHBIIHAACH G5l Ha CTOMLKO 3Ke, HO 3TO He MMeno 6ol
H¥KAKOro 3HayeHns, u6o peaibHOe (PUIHYECKOE 3HAUEHHE HMe-
€T TOJBKO pPasHOCTH BHICOT JIBYX TOUeK, KOTOpas, KOHETHO,
OCTaeTCA NpexHefl.

Togno Tak e, BHGP2B 1A OTCUETA pasHocTell noreniya-
JIOB HHYIQO CHYJeBYIOP TOUKY, MH NOJAy4YHNIR Ohl I8 TOUKH,
sHaueHMe NOTeHINaNa KOTopoH paHee TPUHAMANOCh PABHHM
HYJIO, KAKOE-TO HHOE 3HayeHne, ckaxem --100 B (umu —30 B).
Bce 3navendsl eOTeHLHANa» B OTACNBHHX TOYK2X IOAA YBe-
Muyuauck Gu Toke Ha 100 B (wnu ymenwirmaucs Ha 30 B), no
9TQ He HMeJOo 6h HHKAKOIo 3HaueHHA, HGO pasHOCTb NIOTeHNIHA-
JOB MeXAy MOOHMR TOUKAME OCTalnach OH MpeHell, a, Kak
MH NOAYCPKHBANH BHUIe, peaabnuhlfl gnisuuecknii cMBlca HMeeT
TOJIBKO PA3HOCTb MOTEHIOUANOB (UIH RanpAKeHHe) MeXay ABY-
MA TOMKAMH,

Koneuno, yaobcTso usMepenun Tpebyer, IT06H MOTEHIHAN
Hz0paHHol TOUKH BO BCe BpeMd H3MePERHMA OCTABANCH HeH3-
MeHHEIM; HHade OTCYHTAHHHE OT 5TOM TOUKH SHaYeHHA NOTeH-
HH2JOB APYTHX TOYeK noJs GHNH GH HecPaBHUME MEXAY CO-
Goft, YTo KpaiiHe 3FIpyHIA0 Gb NOAB30OBAHHE STHM CRHOCOGOM
XapaKTEPUCTHKA noJd. JTosioxkenwe Guilo OH CTONb Xe He-
YIOGHHM, KaK TIONOMXKEHHe NeClie3HCTa, KOTODHH NpH HUBEAHU-
poOBKe NpHHAA OG5l 34 HYAb BHCOTH BHCOTY ABRXKYINErocs BO3-
AYINHOTO 1apa,

§ 22, JxennoTenuuanptnie wosepxmrocd. IlodofHo ToMy Kak
mel rpadmueckn H3o0paxkaeM JIHHHAMH HANDIXKEHHOCTH JeK-
TPHUYECKOIO IO, MOMKHO H300paswihb M DasHoCcTb NOTeHOHAa-
J0B {(HanpsenHe).

BooGpasum ni0BepXHOCTH, KA MOOOH rap ToueX KOTopok
PASHOCTL MOTeHURANOB paBHA Ry/io. Takaf LOBEPXHOCTH Ha-
SHIBAETCH SKBUMOMENYULALHOE NOBZPXHOCIIGI0 MW  HOBEDX-
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HOCTBIO PABHOTO NoTeHUHanz. [lepecekasch ¢ MJAGCKOCTbIO
YepTeka, 3Ta NOBEPXHOCTh 06pasyeT HEKOTOPYID JHHHI —
SKBHNOTERIMANAbHYIO MuHAIO, Cornacko topmyae (21.1), npu ne-
peMelledys 3apHia BAOAbL Takofd MOBEPXHOCTH (MM JIHHMH)
pafoTa 3NeKTPHUCCKHX CHA DPaBHa HYMD. IJTO MOMET OHTb
TOMBKO B TOM CAydYae, €IH HampaBljeHde nepeMeliieHHs BCe
BpeMA NepleHAUKYJAApHO K JAeficTBylomed cuie, a 3HAMMT,
SKGUNOMEHYWLAALHAR nosepXnocmy 6 atoboll mouke nepnenduxy-
A3pHa K Aunusax noan, Yl o6paTtho, BCAKan NOBEPXHOCTb, 1eP-
IRHJHKYJASpHAA B JuOGDA TOYKe K JIMHHAM MOAA, eCTh SKBH-
NOTEHURANbHAS NOBEPXHOCTb, TAK KaK NepeMellieHHe 3apaja
BIONL 3TOM NOBEPXHOCTH BCAEICTBHE NEPNeHIAKYJAAPHOCTH
CHAB K NepeMellcHHS He OYIET CONPOBOXIATHCH PaloTOH
SACKTPHUECKHX CHJI.

Ha ueprexke M m3ofparkaeM He 3KBHUNOTEHUHAJNBHEE MO~
BEPXHOCTH, 4 JHIIP HX CedeHHE IJIOCKOCTHID uepTeXa, T. e.
SKBHNOTEHLHANBHRE AUHHH. C HX NOMOIMLO ME NOJAYYaeM
HarVANHOE NPENCTABJIEHHE O TOM, KAK H3MeHdeTcd PasHOCTR
HOTEHUMANOB B JaxHOM none, M yiobHO YepTHTL TaKuM 06-
pa3soM, YTOOH Pa3HOCTh NOTEHIMAJOB A JNOOHX ABYX cOcelt-
HHEX npunh Gbiia 0fHa B Ta e, Hanpumep 1 B, Oas Toro 4ro-
6Bl 3Ty pa3HOCTh MOTEHIHAACH IOKas3aTh HA UePTexe, Mbl BH-

Puc. 40, Kapra skeanoredHUHalAbHWX MoBepXRocTefi Touedworo sapsia:
@) 3apsl RONONMHATeAbHHH; ) 3apsld oTpHLATENBHLIRA

Gepem NPOHSBOJBLHYK) 3KBHNOOTEHUHANBMYIO JIMHUIO, OTMETHM
ee undpoit 0 u GyneM npocTaBiATh BO3Je BCeX OCTANBHBIX LHp-
pet 1, 2, 3 4 T. A., yKaswWBaiolllie PasHOCTb TNOTEHUHANOB B
BOABTAX MEXAY TOYKAMH HZHHOA SKBUOOTEHIMAABHON JHHUM
¥ JuHEN, BROGpannofA Hamy 3a Hyaesyw. [IpH sToM BBIGOD HY-
sepofi AuHWY (ByJesod NOBEPXHOCTH) COBEDPILEHHO MPOH3IBO-
Jied, Tak Kak ¢u2uyeckudl cMucn HMEET TOJALKO PA3HOCTH NO-
TEHLHANOB AMA ABYX KakuX-auGo nosepxnocrefi (§ 21), a sta
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PasHOCTh, OUEBHAHO, HE 3ABHCHT OT BbIGCpAa HYJeBOH NOBEpX-
HOCTH,

PaccmoTpiM B KauecTBe npHMEpa NOJe TOYEYHOTOD NONO~
HTENBHOrO sapsija. B atoM clydae JHHHH NOJA — pafnaib-
HUle NpAMBe, H BOYTOMY SKBHIOTeHUNANbHLE TIOBEPXHOCTH —
KOHUeHTpuYecKHe chephl, KOTOphie B KaXROA TO4Ke nepleniu-
RYJARPEE K JMHHHAM NOJNA. SKBUNOTeHOHAALHHE JHHAH —
KOHIEHTPHYECKHe OKPYXKHOCTH, H306paXkeHHEe Ha puc. 40, a.
IIpr nocTpoeHHH STOrC 4YepTeXka 33 HYJNEBYI JHHHIO OHJAZ
BH(paHa NpOH3BOAbHAS OKPYXKHOCTh ¥ 38T€M HOCTPOCHH OK-
PYXKHOCTH ¢ PASHOCTBIO MOTEHIHaNOB (OTHOCHTEALEC HyJeBOR
okpyxdaoct) 1, 2, 3 n 1. . soavr. Ha puc, 40, 6 noxasamd
ROCTPOEHHLIE TaKHM 00pasoM SKBHOOTEHUHAJbHHE JHHUHA
TOYEUHOTO OTPHLATENBHOTO 3apaja.

§ 23. B uem cmuica sBeieHnst pasHocTH HoTeHuganes? B § 21
MBI BBC/IH HOBYIO BEJHUHHY — Pa3HOCTh NOTeHUHasos. [as
9er0  Xe CAYXAT 5Ta BOAWUHHAZ H B 9eM 3aKJIOUaeTCH ee
noakaay
3Had pa3sHOCTb MOTEHIIHANOB MR BCEX TOUEK NOouis, T. e.
HMed Tpadnk SKBHNOTEHUHANbHEIX NOBePXHOCTEH, MOXHO
NpOCTO ONpEeNHTh H HANpA-
KEHHOCTb 5T0T0 noad, JeficTea-
TenbHo, nycte 1,2, 3,4, 5
(prc.41) — 3RBHNOTEH N AN bHEIE
noBepxHocTH. OHE B Kaxiof
TOUKE MEepTeHARKYAAPHE K JH-
uuam noada (§ 22), n mostomy,
npouepunBas Aueuy LM, nep-
NEHAMKYJ/SIPHEE K SKBMNIOTEH-
NUATBHEIM DOBEPXHOCTAM, MH
Cpa3y HAXOJIHM JIHHHH JAHHOTO
Puc. 41. Dlocrpoexne muwnk nona DO, T. €. ONPEASNHM Halpas-
fio SKBHUMOTEHUWAALULIM NoBepx- JICHHE NOJAA B KaXKJAOH TOUKE.
#octam I—5 ¥Ka3anHoe Ha puc. 41 manpas-
Acuue auHak LM coorsercray-
T Cayyal, KOIAa fpH Nepexoie OT NOBEPXHOCTH I K noBepx-
HOCTH 2 u T. J. NoTeHuHan yGuizaer *).
s toro 9To0H HaliTH HanpPAXMEHHOCTh NOAA B TOYKe &,
Aexamedl Ha 3KBHNOTEHIMANbHOR noBepxHocTH I-—I, mepene-

*) Koneuno, pHc. 41 naockuii, Tax 4ro, colicTeenHO FoBopd, MH H3of-
panacM Ha HeM JAHlb JEERTIOTEHIHANbAKE JHHHH W ARHNH TOJAT, ACKANHe
B TJIOCKOCTH uepTedia. Jlaa noaHoff xapakTepHETMHEH SJICKTPHYECKOIQ To-
Af B NOpocTpaHcTee Hage OhAG 6 CTROHTE NPOCTPAHCTBEHNYI) MOASNb,
NTO, K COMBACHHID, CHAHIIKOM SaTPYAHHTEALHO,
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ceM MBICJICHHO NONOKHTEAbHHI 3apAj ¢ H3 TOYKH & BAOAR JH-
HHMH TIONA B COCERHION TOUKY b, AEKAIMYIO Ha IKBHNOTEHIHANL-
nofi wosepxuocTH 2-—2, TlycTh pasHoCTb MOTEHLHANOB MeXmy
nosepxuoctaMid I u 2 pasHa Uy, a anauna oTpeska ab (1. e.
paccTosune MexXAy S5THMH moBepXHocTAmH) panHa I, Torza
paGota, coBepllaeMan INEKTPHUSCKHMH CHJAAMH N H STOM Ile-
pemeriennu, corsacHo dopmyae (21.1), pasna qlyq. C mpyroii
CTOPONE, 3Ta e paboTa pabua NpoH3BeleHHIO cuy  F Ha nmepe-
memiende {, T. e, paBHa Fl, Tak KaK HanpapieHue NepeMelne-
HHA U HANPABJCHUE CHJIBL B 3TOM CAYU2¢ BCE BpeMs COBNAAAIOT.
Ho, coraacHo dopmyne (14.1), F=qE. Iloatomy uckomas pa-
Gora ecThb

qEl=qU,,,
OTCHORA

E=n, (23.1)

Ecay HanpaiKeHHOCT: NOAA B pa3HHX TOUKaX OTpeska ! pasduvha, 10
tdopMyaa (23.1) onpenensner cpedniow KanpANexHocms TONA BA OTPesKe {
Has mosyqenHf ACTHHHON HANPAXKEHHOCTH B AaEHOR TOUXe HajO BHOUDATL
{ BoCTaTOMKO MAALIM.

Bennuuna U;s/l npeacranaser cofofi pa3HOCTL NOTeHUMA-
JIOB MEXKAY KOHIXAMM JHHHH 0OJA, MPUXOAAIAACH Ha efdHALY
AMEHBL IHHUE TIOJIA, WAH, K4K ellle NPHHATO FOBODHTL, HANpA-
Weyue Ha eIHHHLY IMHHB JHHHA nond. Mel suiuM, 4ro na-
NPANCEHHOCHID 8 KaKOM-AUBO Mecme NOAR PasHG HANPANEHUIO
NG eQURULY GAUHBL AUHUL ROAR.

C Apyrofl CTOPOHEI, ecJIH 3KBHNOTEHUHANbHBE OBEPXHOCTH
npouepyeHtl uepes 1 B, 1o B dopuyae (23.1) U,,=1B u E=
= 1 B/I, T, e, HANPAXKEHHOCTL NOXA OOPATHO MPOMROP MUOHANBHA
PACCTOSHHIO MEKNY COCEJHHMH IKBHIOTEHNHANLHLIMHA MOBEpPX-
HOCTAMU. JIPYTHMH CJOBAME, H€M MECHEE PACTIOAONCEHDL SKEUNO~
MEHYUAALHBIE NOBEPRHOCTU, meM Goabliie HARPANERROCTE NOAR
8 Jannom mecme,

s dopmynut (23.1) caeayer, uTo AAd noJaf, HADPAXKEH-
HOCTb KOTOPOIO pPaBHA €JHHKIE, HANPSMEHHE HA CHMHHLE
ANAHLH PaBHO eAMHMUE. B COOTBETCTBHM ¢ 5THM eAHHHUA Ha-
APAMEHHOCTH 3JeKTpHueckoro noad 8 CH nonyywna nassa-
Hue goam Ha semp (B/M).

MH BHEHM, YTO, 3HAA PASHOCTH NOTEHIHANOB MEXKAY JI0-
ObiMM IBYMA TOYKAMH NONA (MAH, KaK HHOTXA TOBODAT, 3Haf
pacnpeneneHde - NOTeHIHANA NOMSA), MH MOXEM ONpelequTb
B KaMIOH TOUKe HOVIA W HATIPAXKEHHOCTD SACKTPHUECKOID MOAS,
T. €. HafTH CHJIH, NEHCTBYIOWHE HA 3aPSAJH B 5TOM IOJE,

57



? 23.1. se napannenHee NJOCKHe DAACTHEN, HAXONALIHECH Ha pac.
CTOSIHHH 10 cM Jpyr oT Apyra, 3apsiReHs A0 PasHOCTH TMoTeHEHANOD
1000 B. Kaxaa cuna 6yger feficTeopaTs Ha sapag, pasenf 0,1 mKn,

MOMEIe N HEyfl MY TIACTHHAMHP
23.2. OnuiT NoXA3KBACT, YTO ¥ TTOBCPXROCTH 3eM/H MMeeTea SAeRTPR-
YeCKOS TIONE, HANPABJGKHOE K 3emie, MANPAXEHHOCTH KOTOPOrQ
pasHa oxono 130 B/u. Kakan ¢iAa JeficTEyer Ha NOAOMHATEARELTH HOH
BOXOPOAa ROJHIN 3eMAH H KyAa 5Ta cHia Banpasiexa? Bo croanko
Pa3s cia GONbINE CHAN TANKECTH, MeficTRYionied Ha HOH? Macca atoma
gg,iggp‘i;.mxpanﬁa 1,67-10~% gr, 3apgp smextpona pasen 1,60%

- !u‘

Cornaceo dopmyae (21.1),
A=gqU,,,

rie A — pabora, coBepllaeMas HaX 3apsijioM ¢ NPH €ro nepe-
MetlleRUH M3 TOUKH I B Toury 2. Ecqii 3apax nmodomuTeneH,
TO 3HaK A coBnagaer co suakoM U,,. Pa6ora A 6yzer nono-
WHTeAbHA, eCAR CHAa, ReficTByWMlas Ha 3apaj, HanpaBleHa
TaK Ke, Kax mnepeMenieHHe, T, €. OT ToukH ! K Touke 2,
B cnyuae nosoMHTENBHOTO 3apAja § TAKOE XEe HaNpamIeHue
fyfer EMeTh H HANpPSMEHHOCTh NojA. C apyroft croponbl, Uy,
OyfeT NOACKATENLHA, €CHH NOTEHHKaJX B TOUKe 2 MeHbie,
uem B Touke I, OTciofia 3aKMOYaEM, 4TD HATIPAKEHHOCTD SA€K-
TPHYECKOTO NOAS HanpaBJeHa B CTOPOHY YOMBaHus TOTeH-
nuana, [lostomy mone 6yfeT CTPEeMHTHCA NepemMecTHTh OJO-
IHTEALHEN 3apsaj B CTOPOHY YOLIBAHMA [IOTEHIHAAZ, 2 CTPH-
LATe/bEEA 3apaj-— B CTOPOHY BO3PACTAHHA TIOTEHUHANA.

Takum ofipasom, IpH OOMOIH PASHOCTH HOTEHIHANAOB MOK-~
HO OXapaKTepPU3OBaTh EKTPHUECKOE NOJie TAK Ke NOMHO, KakK
H [pH HOMOIMH HanpsieHHOCTH, ['pad#x SKEMNOTEHIHANBHBIX
AHHBA npefcTaBAfer cofofi TaKyio e ©NSKTPHYECKYIO Kap-
TY®, KaK U rpaduK JHHMHA 104, 3Has OAHH H3 STHX rpadHKos,
MOXHO, COTJIaCHO cKaszanHoMmy B § 22, 6e3 TpyAa nOCTpPOHTH
npyrofi rpauk. OTHOCHTeAbHO TYCTOTH OPOEEISHHSA 3KEH-
NOTeHUAANBHEX TOBEPXHOCTEHl MOMKHO MOBTOPHTE TO e CaMmoe,
410 cKasano B § 17 orHocHTeIbHO TYCTOTH AHHHA monn. Ecan
HABECTHO pacOpefeslelHe MOTEHUHAZIOB B MOAE, TG MOXKHO
OuyeHb NMPOCTO paspemrarb BalKMbie 2aAa¥H, OTHOCAMIMECA K
sJeKTpUdecKoMy noaw. Bo muornx cayuanx peuieHHe Takux
33839 € MOMOLIBIO pacHpelefleHHs NOTEHIHAaNCcB Npome, 9eM
¢ NOMOIILIO JIHHHH moas.

B § 25 vu yepaum TakKe, 4TO pasHOCTL NOTEHIHANOB Q-
pa3fo Jerye H3MEPHThL HA OMEITE, Y9eM HaNPAKEHHOCTH MOJf.
Tlosromy onucaHme TIONA TPH NOMOIIM PAIHOCTH MOTEHLHA-
JIOB — OYeHb BAXKHHA B DOJE3HEA METOX,



§ 24. Ycrosug pasnOBecHst 3apsloB B NPOBOXHHKAX. PaccMor-
PHM YCIOBHA DABHOBeCHR 3apAAOR B NPOBONHUKE, BOCHONb-
30BaBUINCH NOHSTHEM DA3SHOCTH NOTEHHUAMOB. Kak yHe yKa-
suBanock B § 16, npd paBHOBECHH 3apsIOB HanpPsKEHHOCTD
HONS B MPOBOJHHKE QO/DKHA PaBHATLCA HYMO (T. €. 3JeKTpH-
BeCKOe [ofie B mpoBoimmKe orcyrereyer). Ho na ocHopanuu
(23.1) aTo o3madaer, uUTO PASHOCMIL NOMEHYUAA0S MEHDY Al0-
Coistu mouxdamu npogodruxe PAsra Hyawo, STO OTHOCHTCH TaK-

Me H KO BCEM TO4YKaM IOBEePXHOCTH HpoBoAHuKa. CrenroBa-
TeNBHO, HOSEPXHOCHL 1D
KUKQ AGAREIICR BRBUNOMEH Y-
assHotl NosepXNOCTIbIO,
Tak kak AupHE DOJR nep-
NEeHAHKYAAPHEL KO BCEM JKBH-
MOTEHTUANLHEM HOBED XHOCTAM 2
(§ 22), 7o oHUH nepnieHAHKYAAP- {
HEl K OOBEPXHOCTH NPOBOAHU-
K2 — BLIBOJ, KOTOPHIA Mbl YaKe  Puc. 42. K ofhACHCHHIO BO3HUK-
noayyuan B § 18, HOBEHHA [PHKENHS SapAioB NpH

ECJIH MBI HMeeM JIBa H3oAH- HaJHYHH pPazHOCTH TNOTEHLHAN0B
poBamHHIX mposofnuxa [ u 2
{puc. 42), To NOBEPXHOCTL Ka)KIOTO H3 HUX AOAMHA OBITH 3K-
BHNOTEHIHAMBHOA NOBepXHOCThio. Ho mexay nosepxuocts-
MH 3THX JBYX TNPOBOJHHKOE MOMET CYIIECTROBATh PasHOCTH
notenuanos. Uro mpousolifer, eciu 5Td JBA NPOBOIHHKA CO-
SRHHHTL MeTAMMHYECKOR MpoBosioKOoH? Mexy KoHHmaMu 3ToH
npOBONOKi GYAeT CYUleCTBOBAThL PA3HOCTh AOTEHHUANAOB, pas-
Hafg DAIHOCTH NOTeHHHaNOB TPoBOAHMKOB. CllencBaTesbHO,
BACABL NpoBofoku §ypneT BeHCTBOBATL SJIEKTPHYECKOe NOJE, H
nostoMy 8 Hefl HauHeTcA ABHMeHHe CBOOOIHBIX 3MEKTPOHOB,
NepexofAllHX B CTOPOHY BO3pacTaHHA noTennHana {(§ 23},
100 3MeKTPOHK HMEKT OTPRUATEARHHIE 3apAl. Bmecre ¢ stuwm
JBHIKEHHEM HAYHETCH H NepeMmeleHHe HIEXTPOHOB MO NpPOBOJ-
#HHKaM | W 2, B pesy/bTaTe KOTOPOrO MMEBILASICA BHayaje pas-
HOCTb MOTEHIHANOB MEMEY TpOBOAHEKaMA OyJeT YMEeHBUATb-
ca. JIpH:KeHne 3NeKTPOHOB, T, €. WIEKTPHUECKHA TOK B IPOEOJ-
HUKaX 1 B COeMMHAWOUIER MX NPoBOJMOKe, GV AET NPOAOMMKATLCS
JC TeX mop, NOKa PajnocTh NOTCHIEHANOB MEKAY BCeMHM TOUKA-
MH 9TUX [PORORHUKOB He CTAHET PABHON HYJIO M MOBEPXHOCTY
06GOHX APOBOLHUKOB H IIPOBOJIOKH MEXAY HHMH He €ReA0TCs
OIHON HKBHIOTEHAHANDBHOH NOREPXHOCTHIO,

Hamn 2emuoft mwap B uenoM sisafercs nposoasurom, Ilo-
9TOMY NOBEPXHOCTE 3€MJIH eCTh TaKkKe SKBUNOTeHUHadbHas
NoBepXHOCTh. Ilpn NOCTPOEHHM SKBHLGOTEHUMANBHHX [OBEpPX-
HOCTeH Hepel®o BMOHPAIOT B KayecTBe HYJNeBOH BKBUIOTEH-
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DHANbHYIO NOBEPXHOCTDb, COBNANAIOMIYIO C TOBEPXHOCTHIO 3eM-
JIH, H HHOFJa TOBOPAT BMECTO «pPA3HOCTE NMOTeHUHANOBY NIPOCTC
«noTeHUHaNs B faaHol Touke, [Ipa atom HMelOT B BHAY TY paz-
HOCTb NOTEHLHAM0B, KOTOpafl CYUICTBYeT MeXJYy 3TOH TOUKOH
M Kakoh-1u6o Toukol mnoeepxnocTH 3emsmu, Kak yxe Gpuio
pasbacrero B § 22, puiGop nopepxHocTH 3eM/aM B KaTecTBe Hy-
JAeBOR SKBHHD'DCHH.HaJIBHOﬁ NOBepXHOCTH ABJMAETCA YCIOBHHIM.
2 24.1, HauepTate npROANSUTENbHR BHA SKBHIOTERIHATLHEX NIOBEPX+
H KocTeh M ARHMA DOAA BOSAE NOJOKHTEABROTO TOYEYHOIO 9apsBa, Ho-
MellleHHOTO HaX SeMHOB NOBepXHOCTRIO.
24.2, HagepTite npaliHantedbHER BHJL SXBHTOTCHIHANbHNX TOBEPX-
HocTell B AMHAA DOJS, BOSHHKAIOMETO MEKAY SapTHeEHBM MeTALIH-
TecKHM IZAPOM H CTEHAMY KOMHATHI,
24.3. MlasMenT¢R XH sAeKTpHSECKOe NOJE, CO3JABACMOE SapALOM,
€CAH BTOT 3apAA OKPYHHTH TOHXOH Hesapmienuofi MeraisnvecKofi
NIOBEPXHOCTRIO, CoBRagalouwleli ¢ oaHof M3 $KBHUTOTERNHANbHRX TMo-
BepXEOCTel?

§ 25. daextpomerp. [locMoTpuM Temephb, KAKHM OOPA3OM MOX-
HO H3MEPHTH Ha ONBITE Pa3HOCTh NOTEHIHANOE. HJIH aToro pac-
cMOTpiM NpHGOP, u3oBpamenublit Ha puc, 43. OB npexcTapns-
er coboit He YTO HHOE, KaK OOHYHBEIN 3JIEKTPOCKON € JHCTRAMH,
KOTOpHH, ONHAKO, HMEeT METANIHYeCKHA XOpOnyC # H3MEepH-
TenbHylo WKany. CoexuarM Kopmyc storo npubopa ¢ 3emaeh

5

Puc, 43. DaektpomMerp: a) ofmuf BRK, K — 8aMHM ARA [PHCOEZHHEHHA
POBOflA, COCKMHAIOIIErD MeTaMnuueckHR Kopnye ¢ 3emneR; 6) yciopnoe
nsolparkesne

B KOCHEMCH €ro CTepXKHfA XaKHUM-JHO0 SapsIKEHHBIM TEJOM,
Ipyu stoM wacTh 3apaja nepefifer Ha CTepMeHb ¥ JAHCTKH pa-
golinyTca HA HeKOTOpHR yroa. Or wero $aBHCHT OTKJOHEHHE
JIHCTKOB?

[pH sapsRaxe ARCTKOB BHYTPR NpuGOpa BOSHUKAST MEKTPH-~
geckoe noJie, JIMHEK STOTO NOAH HOKASAHH Ha pHC. 44 wTpu-
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XOBHMH JHHHAMH, 2 €70 SKBHOOTEHIUANBHEE [TOBEPXHOCTH —
CHNOMHEMH THHHAMH. [IoBepXHOCTE METANMHYECKOTO KODmyca
¢cTh 3IKBHNOTEHUHAJAbHa# MNOBepXHOCTh (§ 24); To Xe oTHO-
CiiTeA K MOBEPXHOCTH CTEPIKHA H JUCTKOB; HO, KOHENHO, 5TO —
ABe pPa3siHYHLHIE BKBHIOTEHLHANbHBIE HOBEPXHOCTH, MEXAY
KOTOPBIME HMMeeTCd HeKOTOpas DA3HOCTh HOTeHIHalioB, co-
OTBETCTBYIOUWAR MO0 BHYTPH Dputopa. MemIy numm pasme-
MaloTcH APYyrHe 3KBUNOTERUMAafbHEre NosepxuocTH., Ha pre,
44 ML NPOYEPTUAH UX Yepe3 OIHO # TO e YHCIO JUHHA Noif.

Pue. 44, Snextpuueckoe fiofle BEYTPN 3JAEKTPOCKONA ¢ METANNAHMUECKIIM
Kopnycom: &) npH OoAblIOH PasHOCTH NOTEHLUANOB MEeMLY JAHCTRAMH
M Kopnycom; §) MpH Manofl PASHOCTH UOTEHIHAJIOB MEHMNAY HEMM

ITosToMy 4HCHO u300pa’KeHHBIX HA YepTexie IKBHIOTEHUMA/b-
HEIX ROBepXHOCTell 3ABHCHT OT Pa3HOCTH NOTEHUHATOB MEMIY
JUCTKaMy M KopnycoM. Ecan 572 pasHOCTL NOTeHILHAJNCE Be-
JUKa, TO SKBANOTEHUHAALHHE OOBEPXHOCTH PaCHONOKeHH
QUeHb TYCTO, M MO3TOMY MafeHue TNOTEHHHANa Ha eSUHHIY
ATHHEL 3HAYHTENLHO, CABRCBATeNbHO, coraacHo § 23, xanpsa-
MEHHOCTh TIOIA BOKDYT JHCTKOB TOXe Bennka. Ecam, naoGo-
POT, P43HOCTE TOTEHIHANOB MEXKIY JIHCTKAMH ¥ KOPTYCOM Ma-
J1a, TO NafeHHUe [IOTEHUHANA HeBeAHKO H HANPANKEHHOCTh AOAA
BO3NE NHUCTKOB Mana,

OTHIOREHHe JECTKOB 3aBHCHT OT jeficTBymomell Ha HUX CH-
AL, T. €, B KOHEYHOM c4YeTe OT HANPAKEeHHOCTH 3/1eKTPHYECKOTO
noxa Bozjae HuX., Yem Gonabille pasHOCTR NOTEHOHAJOB, TeM
fonbllie HaNpSKEHHOCTh NOAA BO3Jie AHCTKOB, TeM Gosbiie H
HX OoTknoHeHHe, Coanapas ORHY M TY iKe PasHOCTh NMOTEHIWa-
OB MEXIY MHCTRAMH W KOPHYCOM, MBI Oyaem HaOmioJaTh H
OAMHAKOBHE OTK/AOHEHHS JHCTKOB. Mul BHAHM, YTO OTKAOHE-
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fiHe JINCTKOB B JaHHOM IpHGope 3aBHCHT OT PasHOCTH NOTEeHLHA-
JIOB MEXIY HHMH H KoprycoM nputGopa, CHabaus nprGop IwKa-
AOH, MBI MOMXEM NO OTKAOHEHMIO JIKCTKOB CYAXTb O PasHOCTH
TOTEHUMANOB.

[NpuGops A8 H3MEPeHHH Pa3HOCTH NOTEHLIHANOB Hadkl-
BaioTe szexmposempamy, Ha pue. 45 nokasan ozus u3 Tu-
NOB 3JEKTPOMeTpa. Ero MOXHO nmporpagyuposath, T. €. onpe-
JeJNTh, KakoH pPAasHOCTH IOTeHLMANOB, BRIDEKEHHOR B BOJDb-
Tax, COOTBETCTBYIOT PasfHYHBe YIfIH OTKJIOHEHHH JIHCTKOB,
H TOTJia IO OTKJIOHEHHIO JUCTKOB MOXKHO Cpasy e OIpeleNuTb

3Ty pasHocTb NOTEHIHANOR,

BHIpaXeHHYI0 B BoabTaX. Ua

CK43aHHOTO  CJenyer, uTo

saeKmposemp ece2da usMepa-

em Pa3HeCMb  AOMEeNYyUarrs

MENHCOY €20 MUCHLKAMU U KOp-
BYCOM.

Jlns Toro wroSw mpu Ho-

MOIIA 3JIEKTpOMeTpa HiMe-

= PHTb PasHOCTE HOTEHIHANTOB

Puc. 45. HaMepenxe padHOCTH TOTeH- MeXKAY KaKUMHU-IHOO IBYMS

::; ?Bnlfmu ﬂiﬁi’?ﬁmm : 3:;" NpOBOEHUKAMH, HanpHMep
P .&]% cm'f;) P NpoBOAHHKOM H  3emielf

(puc. 4B), HYXHO CTeDXHCHB
(THCTKH) 3MEKTPOMETPE COEAWHHTD € STHM TNPOBOJAHHKOM,
a ero xopmyc — ¢ 3emiedl. Uepes ouenb KOpOTKOe BpeMsd
CTEpKEeHb SACKTPOMETPa OKamercd NPH TOM 3Ke MOTeRuna-
Jie, ¥TO H CORIMHEHHHH ¢
HHM TIpOBONHHK, a4 AOTeH-
DHAA KOpIyca SAERTPO-
MeTpa CpaBHAETCA C mo-
Teunuanod 3emnu (§ 27),
TaruM obpazom, moKasa-
I- > HAA SACKTpOMETpa BARYT
Ll B PE3EOCTL  DOTEHIHANOB
B MEXAY DNPOBOAHHKOM H
= 3emneli. [lepememan xo-
Phc. 46. Vsmepenxe passocts notes= T oo DPOBOMOKH, mefyuieh
n.::non uexm];‘!ep npoaonguxou @ 3emnet K SJAEKTPOMETPY, 1O 1II0-
TpH moMoR SxexTpomerpa {propoft cmo-  BEPXHOCTH  NPOBOXHHKA,
cof) MOMHO YOeOATLCH, IO
OTKJIOHEHHE MAHCTKOB CO-
PEpIIEHHO HE MeHseTcd, T. e, ¥T0, coraacHo § 24, nosepx-
HOCTb TIPOBOAHMKA HBAAETCH SKBUNOTeHUHANbHOH ToBepx-
HOCTBIO, Kakyio GH cA0XkHYI0 GopMy OHa HH HMeaa,
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Moxno, KOHeHHO, BOCTYNaTh HAOBOPOT: COROMEHTD C SeM-
Jeii cTepaenb 3MEKTPOMETPA, a KOPIYC €0, TIIATE/IbAO H30AY=
poBaB (HanpuMep, NOCTABMB HA KYCOK napaduua), COENHHHTD
€ H3Y9aeMbiM HPOBORHHKOM (pHC. 46).

Tlokasaung anexTpoOMeTPa K B HTOM CAYdae JAIOT Pa3HOCTh
NOTeHOUANO0B MEXAY erc CTepXKHeM M KOPHycoM, a cJAeloBa-
TENhHO, PA3HOCTH NOTEHLUMANOB MEXIY NPOBORHHKOM A 3em-
Jei.

§ 26. B uem pasumune MEXTY SNEKTDOMETPOM H MEKTPOCKONOM?
Yianue MeTanmuueckul KOPIyC 3AERTPOMETPA HJIH SaMeHHs
ef0 CTEK/SHHLIM KOMIAKOM, MBI MOJYYHM TNpPOCTOR SAEKTpo-
ckon (§ 1). ITpu sToM JHHHH SXEKTPUYECKOrO NOJR, HCXOLA-
IHe OT sapAmos, GyAyT, NPOXOAA 9epe3 CTEKN0, OKaHYHBATDH-
€5 Ha OKPYRaIOIIUX NpeAMeTax, ¥ POAb Kopiyca OYAYT Hrpath

- = - -

a a)

Puc, 47. QT ¢ 8apANKeHKEIM NISKTPOCKONOM: @) AUHHH SAKTPHICCKOTO

NoAs BOKPYT 3apAMeHHOTD SMEKIPOCKONA P SAKPHTOM DOMelieHHH; §) Ip#

saseM/MeHHH SA¢KTPOCKONMA S/IEKTRHYECKOR ToJe BOKPYr HEro HCUYedaer,
Ana BaraspHocTd cTeRASHHEE SaZAoH 3/MEKTPOCKOHZ #e Haobpamed

CTeHH! H NOTOJOK KOMHATH, TEJIO SKCTepHUMeHTaTopa M T. M.
(puc. 47). B sroM chydae pacnosoxeHHe YKBHIOTERLHMANEHKX
NoBEpXHOCTEh BOKPYT JIHCTHOB, a 3HA4UHT, M SJIEKTPHUUECKOe
noae GyLyT 3aBHCeTh 0T NVIOKEHHS ITHX NPEAMETOB H NpU O~
Hol i ToH Je Da3HOCTH DOTeHIKANOB MOTYT GHITE pechbMa pas-
AuYHEIMH. OTK/IOHeHUe AHCTKOB GYAeT 3aBHCETH OT CAYYAHHOro
pacTionoKeRUA OKPYXKAWIKX Teld, H MOITOMY SAeKTPOCKOMN
He TIPHTOfieH JUIR TOYHOIO CYMKASHHA O PAIHOCTH NOTEHLHANOB,
Hecrkuit (ne Mermwomufi dopMn) MeTaamnuecku#t Kopoye
ABAAETCH NPHHIHIEANLHO HeOOX0UMOH 4aCThio MIEKTPOMETPa,
OTAHtuALEH ero OT 3AeKTPOCKOnA.

? 26,1, [px noaveceHNY K 3ap e HHOMY S/EKTPOCKONY He3apAKeHHOro
CTeRa OTH/OHEHNE JAMCTHOB yMeHBUIaeTCH, OBACHNETe 910,
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Mel BUHM, UTO OTK/OHEHME JHCTKOB 3JEKTPOCKONA B CYIN-
HOCTH 3aBHCHT, T2K e KaK M Yy 3JeKTpoMeTpa, OT PAIHOCTH
NOTEHMUANOB (MEXAY NHCTKAMH H OKPYXAaIOWIHMH HX npes-
MeTamu), MexXzy TeM BO BeeX HpeNBAYIIHX ONMBITaX ME YHOT-
pedasaNH SNEKTPOCKON Ans cyxmenua o 3apage. Oamako B
5TOM HeT HUKaKoTO NPOTHEOpPEYHA, TaK KaK yKa3aHHadA pas-
HOCTb NOTEHUHANOB ABHCHT OT 3apfjia, COODILEHHOTO JIUCTKAM,
Uenm Goabine 31or 3apaf, TeM Goaoie GyneT H pas3rROCTh NoTeH-
IHAJOB MEXAY JHCTKAMH M OKPYKaIOUIHMH NPOBOAHHKAaMH,
TeM CuJbHee pasoffyTen AUCTKH. [losToMy, nepepoas HA 5MeK-
TPOCKON 3apAf ¢ Kakoro-nabo Tefla, HanpHMep) NOMelad 510
TeI0 B METaMIHyecKud CrakaH, CKpeIIeHHBIE C 3J1eKTpocxo-
noM (puc. 9}, MH MOXKeM NO OTKJIOHEHHIO JHCTKOB CYIHTh O
aapage sr1oro Tena. To XKe camoe, O4UeBHJHO, OTHOCHTCA H K
saexTpoMeTpy. Kaxapifi AaHHKA S/MeKTDOMETP MOXKHO Nporpa-
JYHpPOBaTh HE TOMbLKO Ha PAa3HOCTh MOTEHNMANOB, HO ¥ Ha 3a-
PAA, BHpAXEHHEH B KyJaoHax,

§ 27, Coepunenve ¢ 3emaeit, Mul yxe sHaem (§ 1), 9to npH co-
SAMHEHAH ¢ 3eMiell CTepXHsA SaPAMEHHOIO SJAEKTPOCKOMAA OH
MIONHOCTLI) PasPsAKaeTca K €ro JUCTKH onanainT, To ke camoe
NPOHCXOJHT M € JIOGKM HHBIM NPOBOAALIHM TeJOM: AJS TOro
uTo0K ero MOXHO GblIO 3apANMTh, OHO OGA3ATENbHO JOMNKHO
OLTh H3OAHPOBEHO OT 3eMJId, H, HaoGopOoT, f0CAe COeNHHENHA
8apAIKEHHOTO TIPOBOAHHKA ¢ 3emnell BOXPYI HEro Nepectaior
HaGmoaaThest BCAKHE SieKTpuueckue fefictsud, T. e. TeJO
CTAaHOBUTCH HesapameHHnM. Celfiyac MH MoXeM pa3sobparth
nogpoiee, YTO NPH STOM HMPOKCXONMT,

B § 26 vnl Buaenu, uto Y SAeKTPOCKONa poAb Kopmnyca HI-
paoT OKpyKaloilue NpeiMeTH, OOLUHO 3a3emNesfnle! CTEHHI,
NOTONOK H T, 1. {puc. 47, a). D10 3HAHHT, YTO JUHHEH NOAA, Gepy-
IHe HAYANO Y 3apAKeHHHX JNHCTKOB 3JIeKTPOCKONA, 3aKaH-
YHBAIOTCA HA MPOBOAHKKAX, HAXORAUHXCA HeNoAaNexy oOr
Hero B coexpHeHHHX ¢ 3emnefl. TIpH coeiMHEHHH SHEKTPOCKO-
na ¢ 3emiaell MEXAY HHMH NPOMCXOAHT NepeMelleHHe 3apsNoB
JIO TeX Nop, NMOKa PasHoCTk MOTEHUHAN0B MEXAY JHUCTKAMH H
3emiell, a cenoBaTeNbHO, H MOOKM H3 OKPYHAOIINE 333eM-
JNCHHEIX TN, He cjlefaeTcd pasHoél Hymo, [lpH 3TOM Hcuesaer
H 3JeKTpHYecKoe DoJje, NojHuMaBmee AHCTKH (puc. 47, 6),
¥ OHH onazaioT, To e NPOHCXOANT ¥ NPH 3336M/ICHHH EKTPO-
MeTpa, KOopnyc KoToporo coemnsen ¢ 3emaefi (puc. 45). Ecan
JKe KOpnyc H3odHpoBak (puc. 46), To coensenue ¢ 3emieft
CTEPXHA SAEKTPOMETPa He OOA3aTeNBHO BEAET K CIAZAHHIO
JMCTKOB.
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ConepllieHHO TO 3Ke NPOHCXOJHT H TIPH 3a3eMIeHUH JI060ro
Tena. Mel CYy/ MM O Sapsfe Tela IO TeM MEXTPHUSCKHM Jei-
CTEHAM, KOTOpEIE OHO BRI3BIBAET (Hanpnuep. no 3JeKTpH4YE-
CKOMY NpPHTAXKEHHIO HIXH OTT4NKKBAHHIO), T. €. [0 TOMY SJeK-
TPHUGCKOMY [IQMIIO, KOTOpOe CyIlecTByeT BOKpyr Tena. Ilpm
COSIHHEHHH 3apANKEHHOTO NPOBOAHMKA ¢ Jemuedl nepecraioT
HalmONATECH BCAKHE SJIeKTpHYECKHe JelficTBHA, TaK Kak pas-
HOCTH NOTEHIHAJMOB MEXKAY TenoM M 3emneli CTaHOBMTCH paB-
HOH HY/MO, M, CJAEJOBATENbHO, B HYyJAb ofpailaercd R HaOopHA-
MEHHOCTh OKpyXKaiomrero noid, FiMemno STo ncuesHOBeHHe
NOJIST ME H HMEEM B BHIY, KOI'Za TOBOPHM O TOM, YTO TeJIO pas-
pazunoch, CaM 3Ke SJIeKTPHYECKHA 3apaj OpH S5TOM, KOHEYHO,
He HCYe3aeT, 2 TONBKO AepepacnpefeNfeTCH MEXAY TeNoM H
3emied,

? 27.1. CoepHuAH cTepeHb SICKTPOMETDA H £1'0 KOPIYC KyCHOM Meagod
NPOBONOKH, HIOAUPYEM eT0 OT SeMiK, MOCT48HB Ha CTEKARHHYID 13-
CTHHKY, B CTAHEM 3apEKaTh SACKIPOMETD, NPHKACAACh K HEMY CHIb-
HO HasneKTPHacBaEHOA sOoHuTOROE natouxol. OTKAOHATCA JH €10
JBCTRH?

27.2. llna roro yTo0HM PaspAANTb SACKTPOCKON, oSHYHO AOCTATOYHO
KOCHYTRCH ero DaitsbeM (pHe. 47). Byaer au npoucxoszure 10 #e ca-

Moe, EC/IH NOGITHI0OCTH OT 5AeKTPOCKONA HAXOANTCH H3OMHPOBAHHOE OT
Seman sapsrReHHCe TeAC?

27.8. MsMennrca 18 NoKazaHME SIEKTPOMETPA B ONMTE, H308paXed-
HOM Ha PAUC, 45, ec/IH, HSOMHPOBAB NIEKTPOMETP OT 3eMN, CORMHATE
¢ NPOBOJHKKOM ErD XOPNyc, & ¢ 3eMaeR — crepiKeHb C JUCTEAMHP
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Puc. 48. K ynmpaxnenuio 27.4

27.4. HavepTte KapTHHY BRHRS [OMA AR CAYU8eH, HIOODAXMeHRLIX
Ha phc. 48, KOTAa NOAOKHTEABHHR 3apsj BHeceH B adeMieHHul Me-
TaanEgecKH awuk. Bee Tena BHYTPH AIGHKA ABASIOTCA NPOBOAHH-
RKamd

3 OSnaemertophuA yueSuun dusnxm, 1. I 65



§ 28. Hamepense pasHoCTH NOTEHLHANOB B BO3AYXe, JIeKTPK-
neckuil soHA, JIna H3IMepeHHA Pa3HOCTH FNOTEHIHANOB MEXRY
KAKHM-HRGY Db H3OJHPOBAHHEM METANNHUSCKHM NPOLONHHKOM
H 3emaelt AOCTaTOYHO DPHCOSAMHATE CTEPXKEHb SAEKTPO 1eTpa
METAIAHYECKOH NPOROJOKOH K IDOBOMHHKY, a KOpOYC -—- K
3emne, Ilocne Takoro NpHCOEAHHEHHS JUCTKH S7EKTPOMETP a
OPHHEMAIOT TOT ¥Ke NMOTEHNHAJ, YTO H NPOBOJIHHK, HGO B Me-
Tajanax HMeioTcA CBOOONHLE SNEKTPOHDE, KOTOPHE CYAYT mepe-
MellaThcs, WOKa PajHOCTR NOTCHUHANIOB MEXKJY CTepiKHeM
MIeKTPOMETPa H MPOBOJHMKOM He CHeJaeTcA paBHON HyJo,
TaxuM o6pasoM, BAeKTPOMETP, NOKA3HEBAIOWUA Pa3HOCTL HO-
TEHIHANOB MOKIY CTePKHEM H KOPITycoM, OAHOBpeMeHHO GyReT
NOKa3hiBaTh PA3HOCTH TOTEHUHANOB MEX(AY H3YyYaeMeIM IIpo-~
BOJHUKOM M Jemief,

Tpysree o6cTOHT ASN0, €CHIR HaM HANO HSMEPHTDL PASHOCTDH
MOTERILAANOB MEXKAY KaKOR-1HGO Toukofi B BOSAyXe H Jemdef.
[loaposa oT cTepiKHA SMEKTPOMeTpa MPOBOMAOKY K 3TOfl TOUKE,
MEl eille He ofecneyuM YPaBHHBAHAR IOTEHLHANA MEKRY STHM
YYacTKOM BO3AyXa H CTepKHeM, u6o B BO3ZyXe, B OGHLIYHBIX
YC/IOBHAX, HeT CBOGORHHX 3apAAOB, KOTOPHE NEPeMElmATHCh
6l mox peficTBHEM TOJIA A0 TeX NOP, NOKa PASHOCTD IOTEHHHA~
JIOB MEXKAY HCCAeXyeMbIM YYaCTKOM BOSAYXAa M NPOBOJIOKOMH,
BenyMIel K BJeKTPOMETPY, He CTaHeT pasHOf mymo. Jng ro-
ro yrofel OfecleYHTh Takoe BHpaBHHBAHHE, H3N0 CHaGEHTDL
COOTBETCTBYIOLIMA Y4WacTOK BO3Nyxa CBOGOZHLIMM 3apsfaMu,
T. €. NPEBPATHTH €r0 B NPOBORHHK, JTOr0 MOXHO AOCTHIHYTD
pasnuYHLEMH crocobaMM, HanpHMep NpPH HOMOIH IIAMEHH.
Brytpn nnamenn Bceria Hme-
€TcH SHaUHTeNbHOE HHCAO MNo-
JIOXKHMTENBHEIX M OTPRIATEAb-
HBIX HONOB, KOTOpble M C006-
LI210T BO3AYXY, COMpHKAcAlome-
MyCq ¢ njAaMeHEM, HeoGXORH-
Mute cBoficTBa nposoannka. Ec-
MU NJaMA HEBEIHKO, TO C ero
TIOMOIIBIO MW CHAGMMM HOHAMH
Hefoabiiofl Yy4acTOK BOSAyXa
B TOM MecTe, IXe IIOMeHIEeHO
mnams.

Pac. 49, TnameEmuift sonl BBOAA KOHelL NPOBOJOKH,
HIymeHk OT CTepKHS SIeKTpo-

MeTpa, B MaleHbKO® ITaMs, MH NONYy4aeM BOSMOXKHOCTb ypaB-
HHBaTh PASHOCTh NMOTCHIHAJOB MeXXKAY CTePIKHEM 3JeKTpOoMer-
pa M TeM yIacTKOM BOSAYXa, KYHAa Mul NOMemaeM maaMs. Ta-
EAM 00pa3oM, MB MOMXeM HSMEPHTb PAa3HOCTh HOTEHIHAMOD

66




MeX/y COOTBETCTBYIOUIHM Y9acTKoM Boszyxa u 3emaefi. [To-
MEIiaA [laMAd B PDasHble TOYKH, Mbl MOXKEM «NPOLYNATh® pac-
MOoNOKeHHe SKBHIIOTeHIHAABHEIX NOBepXHocTeli B BO3AyXe o
pooGime oficyenoBaTh BCe pACHpeleicHHe MOTEHUHANA B BJeK-
TpHUECKOM flosie B Bo3Ayxe. [losToMy Takoe yerpoficTeo nony-
YH/I0 Ha3BaHHE HJIEKTPHYECKOI'O HIYIIA HAY 30HAa {NiaMeHHEIf
soHz, pac, 49). Oxo WHPOKO NpHMeHseTCH NPH OGCNEAOBAHHH
SACKTPHUECKOTO NOJIA B BO3AYXe, HAA TOBEPXHOCTHIO 3eMJH.

? 28.1. YUro Gyner HEMepsTh SEKTPOMETP, eC/iH ero JNCTKH COSNUHKTS

MeTasnmueckoft nmposovioxofl ¢ maameneM ofHol cBeuH, & KOpTIYC,

TpelBapHTENEHO HSQAHPOBAB OT 3eMJH, COLSEHHTL NPOBONOKOH ¢
RjaMeleM ApYFoj cBeuu?

§ 29. aextprvuecroe noae Jeman. ONET NOKAIEBAET, YTO SACKTROMETP,
COSZMBEHHEIN € 30HZOM, AaeT 3aMeTHO® OTKJOHeHHE RaXKe B B TOM C/yuae,
KOTHa NOBAM30CTR HET CNENMANLNO 3apAKeHRHX Ted. [lpu aToM orknonemie
SAeXTPOMETPA TeM SoJnlTe, YeM SHINE TOTRKA Hall MOBEPXHOCTHIO SeMan, Jto
SHAYHT, 9T0 MEXKIY PA3AMUHEMM TOTKAMH atMocdepH, HAXOZAMAMMCS HA
pPazioi BHICOTE, HMESTCH PA3IHOCTD NMOTEHIHANOB, T, €. OKONQ 3eMHOk mopepx-
HOCTH CYMECTBYET SAeKTpuyeckoe noie. Hamenenne notesnmana ¢ swicotol
PasAHTAO B PA3HOE BPEMa I'0fa M AHA PAIHEIX MECTROCTCH H HMeeT B Cpel-
HeM BOAN3H seMHOA TOBEDXHOCTH SHa-
gexne oxono 130 B/u. [lo mepe nons-
ems Haa 3eMaell nosie 570 GHICTPO 0c1a-
GepaeT, W yxe Ha pwcore | kM manps-
HKERHOCTh €ro Banua ToALEO 40 B/w,
a Ha BucoTe 10 KM oHO cTaHoRHTCA
HHUYTOXHO CAabhM. 3HEK 5TOr0 HiMe-
HeHEs! COOTBETCTBYCT OTPHNATENLEOMY
sapany 3Jemau. TagaM ofipasom, Mi
BCE BPEMA XKHBeM ¥ paforacM B Sa-
METHOM SHERTPHUECKOM TovIe (CM. Y-
paxmenye 29.1),

SKcnepuMeHTANEHOR ACCASROBA-
HEE 3TOTC MOAA H COOTBETCTBY:OLIHE
pacaeTl DOKa3WBAKOT, 9T JeMAA B
HesoM of/afiaeT OTPELATENLHLIM 38«
PAROM, CpefHee SHAYeHHe KOTOPOTO
OlICHABAETCA B TOJMHUIHOHA KYJNO-  Ppe. 50, SKBHNOTeHMEAABHEE HO-
HOB. DT0T BapAA MOAREPRHMBACICR  pepguocTh (COMOMIHME JVHWE) W
NPUGAH3UTENBHO HEUSMERHNM 6Aaro-  yuguy moan (WTpHXoBMe JHBHH)
ZApH pARy Dpouleccom B ammocdepe  sapgwennoro mapa, YAAJeHHOTO
3eman u BHe ee (B MHDOBOM NPO-  or pnyrux mpexmeros. BayTpu
ﬂpam), KOTOopHe enie Jafexo He wrapa, Kak W BHYTDH Jelore npo-
DONHOCTLID BHIICHEHH, BOJNHMKA, TOA HET

ECTeCTREHEO BOSHHKAET BORPOC:
eC/IH B2 NOREPXHOCTH 3eM/d NocToAH-
HO BaXOAMTCA OTPHLATEALHWA aapap, TO I'ile PARCHOJICKEHR COOTBETCTBYI0-
wHe NOACKHTEIbHNE 3apagH? [ne HaanHalOTCA Te JHHAH SACKTPHUECKOro
MOAR, XOTOpLie OKAHTMEAIOTCH HA 3eMHOl mopepxHocTHP Herpypho BRRETS,
¥TO STH MOJONHTENbHEE 3dPAAK He MOTYT HAXOAWTHCH THe-HHOYAbL OYEHE
Janexo ot 3ewny, Hanpemep Ha JIyHe, 3Be3fax BAn naavetax, Ecnn 6w 370
GLIIO TAK, TO MoXe BOAESH Jemau HMeao OH Tanofi XKe BuX, KaK hoJae 430~
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JuposauHoro mapa Ea puc, b0. HanpamensocTs storo noss yGusama 6w
OGPAaTHG NPOMOPIHOHANLEG KBANPATY PACCTOHHAR OT LeNTpa M (& He
oT aeMnhoff mopepxuocti). Ho paguye Jemsan paBer npumepHo 6400 kM,
HOSTOMY UIMEHEHWE PACCTOAHNA Of UEHTPa 3eMJIH HE HECKONLKO KHJAOMeT-
POB HAM HECROJLKO JECATKOB KZJIOMETPOB MOINO OB JHlllb HEYTOXKHO MaJO
B3MEHHTh BaNPAAEHHOCTS No/A. ODWT XKe MOKaSHBAET, XAK MH OTMEYard
BHIINE, YTO HEOPAXEHHAOCTDL BACKTPRACCKOra NoAS 3eMAR OUeHb GHCTpO Da-
AT N0 MePe YialeHAA OT Heo, 310 YKASHBAST Ba TO, YTO NOJOHHTEHLHLA
sapap, cooTBeTCTRYIOmMAM OTPHMATEABHOMY BapARY JeM/an, yaxopuTca
TAe-TO Ha He OdeHb GOABINOH BHICOT® HAN MOBEPXHOCTHIO 3emnd. HeficTen-
TeNpRO, ORA O0RAPYIKeH Ha HHCOT® HECKONbKHX AECATEOR KHJAOMETPOB Haj
Sesuely caoli  MONOHUTENEHO SaPSHeHIHX (WOHKSOBAHHEX) MOJEXYJ,
O6vemunill DONCKHTENBHEN 8apAR STOTO «06AAKar SAPAAOE KOMASHCHDYET
orpuuatencial sapan Semns, JIHHAB §eMBOTO SAEKTPHEYECKOTO NOAS BAYT
OT 2TOro CIOA K NOBEPXHOCTH JeMJx.

? 29,1, Tax rak nome BGAM3A JesiIH HMee? HaNpEIKEHHOCTH OKOJIO
130 B/m, 70 MesAy TOUKaMu, B KOTOPLZ HAXONATCA roJopa H HOTH
KARAOro HS Hae, DOMKHO 6eio 6| OHTh HanpaXeHHe couune 200 B,
®e MH Be OWYIAeM BTOr0 DOAN, TOTA2 Kar NPRKOCHD-
BeHHG K nosocad Gataped MAB ceTH ¢ BanpmXeHHeM 220 B pecbma
GoNesHEHHO W Aake MoMeT GETL omacHe?
29,2, HamepeHHs ¢ SVIEKTPHIECKHM SOHAOM NOKASHBAIOT, UT0 NpHpa-
IMelfe MOTEHRHANA ¢ BHCOTOH ¥ ROBEPXBACTH 3eMJIW PABHO B CPeIHeM
100 B/m. Cuutasn, 9160 $TO HONIC BHIBANO BADAAOM 36MAH, BHUHCAHTE
sapaj, HaxoRmmafice Ha OEMHOM Wape, CYHTAR DajgHyc 3eMad pas-
M 6400 KM,

§ 30. NpocreRmue snexTpuveckne mons. IloMewass siekTpu-
YeCKHH 30HA B DA3JAHUHEIE TOYKH BOXA, MOMHO H3YUMTH HA
ONBITE SMeKTpHUECKOe foNe, OOYCAOBACHHOS SapiAKeHHBIMH
Tenami aobGoft  dopmel. PaccmMOoTpEM HeCKONBKC IPOCTRIX
HpHMepoB,

1. apawcennmti wap, ydarennoui om dpyeux npedsemos.
Eciu map AocTaTrouHo yialeHn oT APYIHX NPEAMETOB (HANpH-
Mep, YKpellieH Ha BGLICOKOH HSOMHpYIOWEH HOXKe UMY N0fjBe-
HmieR Ha& JVIHHHOA HHTH), TO SMEKTPOMeTp B OMBITE, H300paNeH-~
HOM Ha PHe, 49, faeT OAHW U Te e NOKasaHMfl, KOrfa SOHA
HaXOZMTCH B TOYKAX, ONMHAKOBO YJAMEHHHIX OT UEHTpa
mapa. 3To 3HAYHT, YTO SKBHNOTEHIMANbHEE NOBEPXHOCTH B
STOM CJIyy2e HMeiOT BHA KoHUeHTpuueckuX chep. [lepenpuras
S0HR BJONb pajnyca mapa, MW HAXORHM, HaoGOpoT, Haubo/ee
GricTpoe H3MEHeHHe NOTEHUHAA2, DTO IOKA3HBACT, YTO MH JBH-
HeMc BIOAB JHHHUH NoiA. DKBHNOTEHUHANLHNE NOBEPXHOCTH
H JUHHH [OAA BOKPYT SapAXKeHHOTO Ilapa #306paKeHH Ha
puc. 50. Ormerny, 4TO ¢ PHONHKEAREM K APYTHM IpeAMeTaM,
HalpHMEP K CTEeHAM KOMHATHI, SKBHNOTEHIHAJbHLIE NOBEPX-
HOCTH TNepecTaloT SHTh chepama v NPHHAMAIOT Golee CNOKHYIO
dopmy. Onmako, kKark nokasmsaer puc. 50, Bgaau OT oTHX
npeaMeros, BONH3H LIapa, H SKBATIOTEHUHATbHEIE MOBEPXHOCs
TH H JIHHHH [OJS1 HMEIOT TOT e BHJ, YTO H AJAA TOYEYHOTO 3a~
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pRja, moMellleHHOTO B LeHTpe mapa (puc. 40}, 3apsowcernsilt
wap, ydarennwd om dpyeux npedmemos, coaduem soxpye cebn
maxoe xe nose, Kax ecau Gt e20 sapad bua cocpedomouen 6
yermpe.

2. Maockue napassesvnoie nagemunst. Ha pue, 51 naotpa-
MeHBl YKRHNIOTEHURANBHEIE NOBEPXHOCTH H JIMHHH HOJMA MEXK-
Ay ABYMA NAOCKHMH napa.:me.nbﬂuma NNaCTHRAMY, sapameﬂ-
HBIMH R0 HEKOTOpPOR PasHOCTH NOTEHLHANOB IPYT OTHOCHTEAh-
HO Apyra. Mbl BHAMM, 9TO SKBHNOTEHUHAJbHbIE MOBEPXHOCTH
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Pue, 5l. DKBROOTEHLNANbHLE NOBEPXHOCTH (CNNOMNHE JHHAN) W JHHHE
nons (WTpHXGBHRE JMWAHH) MeXAY ABYMS Dapae/bAHME ILACTHHAMH,
SapAKEHHHMH TPOTHBOTOAOKHO

HMEIOT JMOBOVLHO CNOXHYIO dopMy. Oznako mexpy naacruHa-
MH SKBHNOTCHIHAMbHEIE MOBEPXHOCTH HOYTH He OTIHYAIOTCA
OT NA0cKOCTef, NapainenbHuIX NOBEPXHOCTH DAACTHH, a AH-
HHH [OAA — OT MApa/VIENbHHX MeXAy cofofl mpAMEIX, Dep-
NeHAHKYASPHBIX K NiacTHHaM. EcA pasmepel naacTyu BeNld-
KH TI0 CPABHEHHIO ¢ PACCTOAHHEM MEXJY HUMH, TO MEXAY NJac-
THHAMH (3@ HCEAIOUcHHeM oOnacTei BGIM3HM KpaeB NJAZCTHH)
noNe OKashiBAETCA OAHODOJHHM, T. €. HalPAKEHHOCTb B pPad-
HBIX TOUKAX ORHA W TA XKe 10 MOAYMO # Hanpasxeuuio (§ 17).

Mpr 3naem (§ 23), uTo HampMKEHHOCTL MOJMIA PARHA Naje-
HHI0 HANDSIKEHHA HA eAnHMUEe AMHHE aguuf noaa. [losromy,
ecay 0DOSHAYHTB PACCTOARHE MeXKIy NJ4cTHHAMH Yepe3 d,
4 PasHOCTh NOTEHUHANOB MEXAY HUMH Yepes U/, To HampaxeH-
HOCTb NOJIA MeXAY NAZCTUHAMH

U
E=Z. (30.1y

? 30.1. Memay ropH3oHTAABHO PACHOAOMEHHNMY INIacTHHAME KOHZeH-
catopa, 3ApAMEHHOro X0 pasHocT moteHnsanos 600 B, pwewt ka-
NeABK3 PTYTH, Hecyllas HeKOTOPHR aaphaf H yIepKHBAeMas CHAAMH
sAeKTpocTaTHUecKoro noaa. Haftasure sTor aapaa, Pacetonthe Mexay
naacTHHamy papmHo 0,5 oM, Macca Karesnbxy passa 3,8.10 - kr.
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3. Koaxcuarvnvie yusrundper, PaccMOTpHM B Sak/OueHHE
SNeKTPHYECKOE T0Ne, BORHKAIOIEEe MOXKIY ABYMS KOAKCHANIb-
HHMHE (MMeOUIMY OGLYIO OCh) WHAHHADPAMH, SapsKeHHEIMH 10
HexaTOpOft pasHOCTH MOTEHHMANOB {pHc. 52, a). B sTom cryuae
SKBHNOTEHIHANBHEE MOBEPXHOCTH B CpeJlHEﬁ qacTH, He CAHI-
KOM OUIH3KO K KpafAM UMAKHAPOB, HMEWT TaKXe BHA KOAKCH-
@AbHBIX LHAHEAPOB, 4 CBEPXY H CHH3Y 5TH HMAHRHADHI 3aMbl-
KAOTCA KynoAoco6pasHbIMU «KphiLKamu» (puc. 52, 6).
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Pge. 52. OxpunoTesqHaNbHEle NoBepxHOCTH (CNJIOWIARIE JHHHH) ¥ JHHHE

noJA (IITPUXOBLe JHHHNA} MeXAY ABYMA KOAKCHANBHEIMH LHARHAPaMH,

GapAMEHHHMH TPOTHBOIIONOKHO: ) CeWeHHe UNOCKOCTHIO, MepHeHJHKY-

AADHOA R OCH WHAMHApOE;.0) cedeHHE ITOCKOCTLID, PoXoAALlell depes ook
LRAHEEPOR

B ceyenrH NIOCKOCTHIO, NPOXOAAMIEH uepes 0Ch UHAHAAPOB,
PKBHIOTEHIHANBHEE MOBEPXHOCTH JAKT JUHHH, HANOMHHAIO-
mpe no (opme SKBUNOTeHUMANBHLIE JAUHHH MeXILy AByMd
naactuuamu (puc. 51). B cpenneli yacTH umuaunApa, BRanu o7
Kpaes, TH JIHHHH HMEIOT BHJA NPAMHX, DapaiNelbHHX OCH
HUIKHAPOB., ONHAKO, B OTAHEHE OT Clyias OJHOPOAHOIO MOAA
MeXIy IVIaCTHHAMH, 3/6Ch SKBUNOTERNUANBHHE NPSAMEE YXKe
He RBIAIOTCA PABHOOTCTOALIMMH APYT OT APYTa; OHH CIYHIAIOTCA
BOJH3H BHYTPEHHEr0 LMAWHAPa B PAacllo/IoKeHE! BCe pexXe H
peKe no Mepe NPHOMMNKEHHS K BHelWlHeMY UHARHAPY. 3TO mO-
KasLiBaeT, YTO B PERHAAbHOM HANPABJICHHH 10J1¢ HEOINHOPOX-
HO! OHO CH/IbHeE BCEr0 y BHYTPEHHEr0 LHJIHHAPA H MOCTeNeR-
HO ocnalemaeT NO Mepe YIalteHHSt OT Hero. 2TO BHAHO U 43
pEc, 52, a. B ceveHny NIOCKOCTBI) Y€PTeKa, HepHeHAHKYIAp-
HOH K OCH LHIHHAPA, SKBHIOTEHIHANbHLIE MOBEPXHOCTH AAIOT
SKBHIOTERIHATLHEE JHHHH B BUJe KOHUEHTPHUUECKHX OKPYyH-
socTeft, JIMHMM DOJS, KOTOphle MEPNEHAHKYAAPHEL KO BCEM
SKBHIOTEHIHANBHLIM TNOBEPXHOCTSAM, NOPeACTaBAfaiOT COSoOR
npAMEle, HANPaBJACHHBIE N0 PAAHYCAM UMJAHHAPOR. Mu BuauM,
uTo IYCTOTa JMHHUA 3Toro mnoAs HawGoAbINad Y 1lOBepx-
HOCTH BHYTDEHHEro UWJIMHAPA, a4 HAHMEHbINAs — y IOBEpX-
HOCTH BHEIIHEro NUIHHADA, 4 SHAYUT, A HaNPSKEHROCTh Hoad
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HOCTHTaeT HAHOOJDIIETO dHAYeHWS Y BHYTPEHHEr0 HHJAMHAPA

¥ HNOCTENCHHG YMeHbIAeTCA ¢ YIAJNCHHEM OT ero OCH. Jrta He-

OAHOPONHOCTh TeM OoJbille, 9eM MeHblIe AHAMETD BHYTPEH-

HErO UHAHHAPA N0 CPABHEHHIO C BHEIIHUM.

Taxum 0OpazoM, OKOMO TOHKOA HUTH MOXKHO CO3RATh SMeK-~
TPUYECKOe NoJe 04eHE G0abINoit HanpAReHAOCTH, 310 Xe Oy AeT
HaGmoAaTeCA H BO3Ne ocTpus, Tlosie BOMHSH HHTH H3MEHHTCA
HE3HAYHTENBHO, eCHH M3MEeHATDh PasMephl BHeIIHer0 HUIHHIpa
WIH Jaxe MeHATh ero gopmy. B YacTHOCTH, Poab BHEIIHEro
UHJARHADA MOTYT HIPaTh CTeHH KOMHaThl. BOsu3au HHTH mone
Oyler uMere Takoit e BuA, Kag noae, H3oOpaKeHHOE HA
puc. 52, Hate H ocTpHe HacTO MCHOJBL3YIOT ANA CO3JAHUS B
HEKOTOPOM MecTe NoJA GONLIIOH HanpAXKeHHOCTH (HampHMep,
B TaK Ha3blBAGMWX CYETYHKAX 3ApAMKeHHBIX YaCTHI).

? 30.2. HageprhTe KapTAHY AHHEH SHEKTPHISCKOTO NOJA MeXIY ABYMA
napaiieAbHLIMH [MEACTHHAMH, SapAXMeHHMMH PABHHMH H NPpOTHBO-
HONQIKHEMH NO 3RAKY SapARAMH, eClH PACCTOSHHE MOXENY MNACTHHA-
Mi: a) Mano; §) BeiBX0 MO CPABHEHHIO C KX pasMepaMH,

30.3. HaveptaTe KAPTRHY NBAHHA SAeRIPHISCROTO MOJN, eCAY MEXKAY

BAPANEHHLIME NAACTHHAMA NOMeMmeH MeTAMIHYeCKER MmapHK Wil
Teao BHOR BopMEL

§ 31, Pacupenenenne 3apanos B nposognnke. Kuerka dapanesn.

BHJIEJH, 4TO [IOBEPXHOCTH MPOBOAHHKA, KaK HEATPAALHOrO,
TaK W 3apAKEHHOrO, SIBAAETCH 3KBUNOTEHOUANBHOH NOBEpX-
HOCThIO (§ 24) M BHYTPH NpPOBOAHHKAa HANPAMEHHOCTH MONA
paBua nymc (§ 16) ¥). To e OTHOCUTCA H K NOJOMY NpPOBOA-
HHKY: TOBEPXHOCTh €I0 €CTh NOREPXHOCTh SKBHUMOUTEHIHAb-
Had H f0/le BHYTPH NONOCTH PaBHO HYNMO, KaK OBl CHIBHO HH
Obl1 3apsAXeH MNPOROJHHK, eCNH, KOHEYHQ, BHYTPH IOJOCTH
HeT H3OJHPOBAHHBIX OT MPOBOMHHKA 3apAMeHHEX Tell.

31oT BLIBOK OWT HAIVIAJHO UPONEMOHCTPHPORAH AHIVIHH-
ckuM ¢usHroM Maiiknom apapeem (1791—1861), oSorartns-
IIHM HayKy PAAOM KpynHefiuux oTKpHTEA. Ero omuT cocroan
B caeaywineM. Dosbuas JepeBsHHAs KjaeTka Obifia OKAecHa
JIHCTAMH cranxong (oNopauHoll Gymarofi), K30AHpOBaHZ OT
3eMAH H CHNBHO 3apAKEHA NPH NOMOLUH SMeKTpHYeckoft Ma-
wxHe, B KkaeTKy nomemanca cam ®apagell ¢ 09eHb UYBCTBH~
TeAbHHIM sjeKTpockonoM, HecMoTps Ha TO, YTO ¢ BHemHel mo-
BePXHOCTH KJAeTKH NpH NPHOAHKEHHH K Hell Ted, coelrHeHHbIX
¢ 3emanefl, BHJIeTaNH HCKPH, YKASHIBAR 3TUM Ha GoablIyio pa3-
HOCTD INOTEHHUANOR MeXIy KNeTkofl H 3emself, SAEKTPOCKOI
BHYTPH KACTKH He NOKa3biBaJ HUKaKoro oTkiaoHenns (puc. 53).

*} 310 cOpaBeAJHBO TOALKO B CTY4a¢ PABHOBECHA JaPAAOB H2 WpO-
BOZKHKE,
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BunonsMeHenre 3TOr0 ONHTA Nokasano Ha pue. 54. Ecau
CleNaTh U3 METAMNIMYECKOH CeTKH 3aMKHYTYW HOJNOCTh H NpH-
BECHTD JHCTOYKM Gymard ¢ BHyTpeHHefl M BHEIIHed CTOPOH 1o-
JACCTH, TO OOHADYKHM, YTO OTKJOHMAIOTCH JHI(b HAPYXHBIC

[

K anexmouvscrolt
Nauune

Puc. 54. BapousMenenve onmta $a-
pajed. MeTannAuecRad KheTHa 3apH-
deda, JiHcrougH OyMerd CcHapyxd
OTKIOHAWTCA, YEAIWBAA HA HaANUHe
sapaAn Ha BHEIUHAX FOBEPXHOCTHX
©Telk KueTHH., BHYTDY KJIeTEH sapaga
BT, JIHCTOUKH OYMATH He OTRAOHH-
wTcA

Puc, 53, Onsrr Papages

f Yl -

Puc. 55. Heenepopanue pacnpe-

HeMeHHd 3apAja & npopofHARe [

NpH noMoOmM NpoSHON INJIACTHH-

ku 2, BAYTpH DOVIOCTH TPOBOAHH-
Ka sapafi2 Het

AHCTOUKH., DTO NOKaSHBAET, UTO S/ACKTPHUECKOe NOJIe CyIRe-
CTBYeT TOALKO B IPOCTPAHCTEE MEXAY KICTKOH M OKPYIKAIOULH-
MH €e NPEJMETaMH, T. €. CHapYXKH KJETKH; BHYTPH JKe KJAeTKH

none OTCYTCTRYET,
n



Ilpu zapsgxe moGOro MPOBOAHHKA 3apAaL! pacnpeensior-
¢ B HeM TakK, YTC BAEKTPHYeCKoe NoJle BHYTPH HErQ HCUE3aeT,
H Pa3sHOCTb NOTEHUMAKOB MEXAY JIOOMMH TOYKaMH oGpamyaer-
cg B Hyab, [locMoTpuM, KakuMm o0pasoM AAA 5TOr0 FOJIKHH
PasMecTHTbCA 3apARHL.

3apanuM NOMLIA NPOBOAHHMK, HANPHMED NOJHIA H30JAHPO-
Baunbi map I (puc. 55), Hmeomuit zefoabmice OTBepcTHE.
BosbMeM ManeHbEYI0 MeTAMIHYECKYIO IJACTHHKY 2, YKpen-
JIEHHYI0 Ha H3OMHpYiomed pyuke («npolHYyl0 NJAACTHHKY?),
KOCHEMCs el0 Kaxoro-iubo Mecta BHemHefl MOBEPXHOCTH DIapa
1 3aTeM MPHPEAEM B CONPHKOCHOBEHHE C 3JEKTPOCKONOM, JIuCT-
KH 3€KTPOCKONna pasoiayTcs HAa HEKOTOPHIi yroa, yxaswipas
STHM, Y70 fipobHAA IMACTHHKA NPH COMPHKOCHOBEHHM C LIAPOM
sapsapgunack. Eciu Mul, 0fHaKo, KocAeMCs NPOGHOH MAACTHHKOH
BHYTpeHHell NOBEPXHOCTH lapa, TO RAACTHHKA Oyler ocra-
BATbCA He3apMKenHOH, KaK GH CHABHO HH ORI 3apSKEH Lap.
IogepnHyTh 3apAAE MOXHO TONBKO C BHeurHcll NOBEPXHOCTH
NIPOBOAHHKA, a C BHYTIPeHHeR 5TO OKasHIBaeTCH HEBO3MOXK-
HeiM. DBosee Toro, ecam MH NpPEeNBAPHTENbHO BapsafuM mpoG-
HYIO IMIACTHHKY M KOCHEMCHA €10 BHYTpeHHe# NOBepPXHOCTH 1po-
BOJIHHKA, TO Bech 3apsj nepefileT Ha STOT NPOBOAHHK. J10 npo-
HCXONHT He3aBHCHMO OT TOFO, KakoR 3apsj yXKe HMeNCH HA
npopopHuxe. B § 19 Mbl NOAPOGHO pAIBACHHIAN 3TO ABJEHHE.
Hrak, ¢ cocrnosnuu pasiosecus sap pacnpedeasomca moae-
Ko Ha srewned nosepxrocmit npoeodnuxka. KoHeano, eciu 0wl
MH MOPTOPHAH ¢ NOJHM NPOBOAHUKOM OIHT, H300pAMKEHHBIH
Ha pHc, 4D, Racadchb NMPOBOAHHKA KOHIOM MPOBOVIOKH, BeXy-
mefl K HAeKTPOMETPY, TO yOennAHCh Obl, ¥TO BCA NOBEPXHOCTR
NpPOBOIHHKA, KaK BHOASA, TaK H BHYTPEHHAA, €CTh NOBEPX-
HOCTb OfIHOTO NOTEHUHANA: pacnpefeieHye SapsfoB NO BHEMI-
fiefl IOBEPXHOCTH NPOBOJAHHKA €CTh Pe3yabTaT AeACTBHA SJeK-
TpudecKoro noas. Toabko Torza, Korja pech 3apfx mepefizer
HA AOBLPXHOCTH {IPOBOIHWKA, YCTAHOBHTCR pDaBHOBECHe, T. €.
BHYTPH HPOBOIHHKA HANPSIKEHHOCTH NOMS CHAENAETCHE PABHON
HYMO H BCe TOUKH MIPOBOAHHKA (BHOUIHAA NOBEpXHOCTh, BHYT-
PeHHAA NOBEPXHOCTh H TOUKHM B TOJILE MeTaana) 6yZAyT HMeThb
ONMH H TOT e MOTeHIHAalNt.

TaxuMm o6pasoM, DpOBOAAWAA HOBePXHOCThL BIOJHE 3allH-
mwaer o6nacTb, KOTOPYID OHa OKpy:Kaer, oT JefiCTBHS SMEKTPH-
YeCKOro moadA, CO3JAHHOrO 3apAfaMH, pacnoMOKeHHBIMH Ha
3TOfl BOBEPXHOCTH HJIH BHE ee. JIMHNA BHEWIHENO MOJAA OKaHIH-~
BalOTCH Ha HTOH MOBePXHOCTH, B RPOBOISIIEM <08 OHH HE MO~
TyT NPOXOIHTH, W BHYTDEHHAH NONOCTH OKASHBASTCA CBO-
GopgHoft or mons. [losToMy TakuWe MeTAANHUECKHE HOBEPXHOC-
TH Ha3HBAOTCA 3MEKTPOCTATHYECKEME 3amiutamu. HMHTepecio
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OTMETHTE, UTQO JAaKe NOBEPXHOCTH, CASNAHHAA H3 MeTANNIH-
YecKOH CEeTKH, MOMXer CAYHHUTE 3AIMUTOH, eCHH TOJMBKO CeTKa
JOCTATOYHO I'yCTa,

? 31.1. B nentpe noaoro H3OMHPOBAHHOTO METANIMUECKOrO MAPE HAX0.
aurca 8apas. OTRAOHUTCS /I sapsKeHHElt PpysHK, nojpemen Ll Ha
WMeAKOROR HHTE B MoMeilleRNLH Bie nrapa? Pasfepure nogpotine, uro
n{m STOM NPOHCXOAHT. YTo GyneT, ecAN map 3asemaeH?
31,2, Tovemy mopoxoBHe CKAaAH LAS SAIIATE OT yA2pa MOAHHR OX-
PYHaAOT CO BCeX CTOPOH gazemMnerHoft MeTaannueckon cerkoli? ITowe-
MY BBECHENWE® B TAKOe SAAHAe BOJOTPOBOXEHE TPYOH AOIAHM OWTH
TAKKE XOPOIID SaIeMICHNT

TeM OGCTORTEABCTBOM, UYTO 3apsinl pacnpeielsfiioTcs Ha
BHelIEeH NOBEPXHOCTH TPOBOJNHMKA, YMaCTO NOAB3YIOTCA Ha
npakTaKe, Korxa menaioT MOAROCTBIO NMEPEHECTH 3apAf KaKo-
ro-Hu6YIb NPOBOZHHKA HA 3JEKTPOCKON (MM MEKTPOMETP),
T0 K MeKTPOCKONY NPUCOSHAHAIOT [0 BO3MOMHOCTH 3aMKHY-
TYIO METANIHYECKYIO TIONOCTh M BBOGAT SapseHHHHA Npopoa-
HHK BHYTpb 5ToH nOJOCTH. [IPOBOAHHK TOAHOCTHIO paspsxa-
eIca, H BeCh Bro sapsaa NepexoiHT HA SAekTpockon, 2To
npucnocobnenue B YecTb Papajfies Ha-
SHBAOT «hapajCceBLM LHAHHAPOMS, TAK
2 5 KaK Ha NpaKTHKE 5Ta MOJOCTh Yaume
@ BCETO BLHINOJHSIETCS B BHAE METalAH-
9eCKOre UMJMHEApPA. MH yXe noahso-
Banuch 9tuM  csofictBoM (Qapaneepa
~ |1 IMAMHADA (CTaKaka) B ONHITE, H300pa-
¥eAHOM Ha puc. 9, u mogpobuo pass-

& f g AcHunK ero B § 19,

) Bap-ne-Tpaad nbpepioxkus HcOoAL30BATL
ceofictBa  (papajecna WMAHHAPA JAR  MOAYYE.
|® UHS OueRs BLiCOKMX Hanpamenu®. [Npuaunn
= JjeficTeHA elo TeHepaTopa FMOKasaH Ha pHc. 56.
Puc. 56. IMpwraukn yer-  Becomewdas nenta / K3 KaKOTO-BHGYAD H30/m-
polictea  reRepaToDE  PYIONIETO MaTepHafa, HanpHMeD UIeZNa, JBHIKET-
Bau-ne-l“paagsa €4 NpdH HOMOMM MOTOPA HA JBYX DOMHKAX K
OABHM CEOHM KORIOM SaXOuT BHYTPE IOJAGIO,
M3OHRPOBANKOTO OT SeMAH METANARMECKOTO Wapa 2, Bue wapa Jenta npu
NOMOIY KHCTOUKH & 2apaKaeTcA KAKAM-AHGO HCTOUHNKOM, Hanpumep GaTa-
peeil uiu saexTpHueckoll MawHHOA 4, 10 Hampamesna 30—50 kB oTHOCH-
TeAbEO JeMtA, ecitn BTOpofi Novioc GaTapen MM MAMHL Sasemyed. Buyrpn
Wapa 2 38PAMERNEE YIACTKY JeHTH KACAKOTCH KACTOUKM § W DOMHOCTHIO OT-
23T mapy cBOf sapAK, KOTOPHA cefiuac e NepepacnpefenneTcd N0 sHell-
mell nosepxncctd rapa. Baarogapa stomy muuTo He mpemmTcrBYer Renpe-
PHBEOMY nepeHOCY Sapana Ha Wap. Haopsxerne Mexay mapod 2 B Jem-
Jiefl HenpepuBHO YBenrunsaerces. TaxuM 06pasoM MOKREO NOAYYATH Hanps-
HEHHG B HECKOALKO MHAHOHOB BOVILT, ITofoGHHE MAWREN NPAMEHATH B
ONHTAX NO PACMCNNICHWIO ATOMHHX HASP,
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? 31.3. Mor 6m onmcaEHn&t puime redepatop Baw-pe.I'paada pafo.

TaTh, ecAH Ob map ero Culd CAelaE H3 HSOAHMPYIOINETO METepHAJa

HAR echH GH TPAaACHOPTePRAR JIeHTA B HeM OHAA NpoBojhumeR (mMe-
TannuuecKoR)?

§ 32. MNoeepxnocTHagm NIOTHOCTL 3apaga. Hecsenyem Te.
nepb HA ONBITe, KAaKHM O0DA3OM paCHpeReNsioTcs sSapajel Ha
BHeilHel NOBEPXHOCTH HNPOBOAHHMKA, [ng 371010 MM BOCTONb-
syemcd NO-NpeXHeMy NpoOHOH nnactuekolt, OHA AoAKHA
6ETh THEKOH MM HACTOABKO Manoit, aToOEl NPH COMPHKOCHO-
BeHHH C BPOBOJHHKOM €€ MOXKHO GBUIO PacCMATPHBATH Kak
9acTh NOBEPXHOCTH NpOBOJAHKKA, B TOM Cliy4ae Ha Hee nepeli-
ZeT 3apdaf, NMPHXOAMIUACA Ha 4ACTh MOBEPXHOCTH, COBRajalo-
meft ¢ naacTHRKoH. QTHOWeHHe 3TOTC 3apAja K ICIAAH, KO-
TOPYIO OH 3aHHMAET, ONpeleAeT KOMHYIECTBO SJIEKTPHYECTRaA,
NpHXOAsMmeecs HA eAHHKLY NOBEPXHOCTH B HCCAESKYEMOM Mec
Te. DTy BeNHYMHY HAaSHBAIOT MNOGEHXHOCMANOL NAOMHOCMbIO
gapada B panHoM Mecte. [lepenocs naacTueRY B dapajees
UHAHHAD SREKTPOMETPa, MH o
CMOMeM 10 OTKJNOHEHHK) JIHCT- et memtag T
KOB CYIHTb O TNOBEDXHOCTHORM - =
OJOTHOCTH 34paznd,

Kacaace npoGuofi maactuu-

= -~
& e e mar ——— g

KO¥l pASJIHYHLIX TOYeK 3apsKeH~
HOI'O luapa, MOXHO yOeaHTbed,
UTO NOSEPXHOCIINAR NAOMHOCTD
sapada Ha wape o0RA & ma ae
a0 ecex mecmoax. 3apaj pac-
npeneasgeTcd TO BHellHeHd Do-
BEPXHOCTH 1Iapa paBHOMEpPHO.

Jna npoeoxnuxkos Gonee

Puc. 57, Pacnpefieflente HomepX«
HOCTHO#  IINOTHOCTH JapAjfa Ha
HpoBoAHEKe clomkacl dopuul. Ec-
JIH IR HATAAHOCTH APEACTaBHTDL
<ebe, 4YTO HPOBOZKHE OEDYHKEH
CNOEM, TOMEHEA KOTOPOrO Ipo-
nopuHoHaILHA NOBEPXROCTHOH
TAQTHOCTH 2apANa, TO AGIYUHTs
ca durypa, HsobpameRHad WTpH-
xopolt JHERel

CA0HOR hoPMEI paclpeleNente

RAOTHOCTH 3apAna Gosiee CAOKHO. JapaxKas NPOBOAHMK, H30G-
paxkeHHHR Ha puc, 57, H Kacaach npofHof DAacTHHKOH ero
6OKOBOH NMOBEPXHOCTH &, BOrHYTOH YactH & m ofyracTy, OXaHuH-~
BaoleHcA OCTpHEM €, MBI HARJEM, Y10 HOSCPXHOCHHAR NAOM~
HOCMb 3apAda Y NPosOOHUKA NPOUICOALHOE (OpMel DOASAUNHA
dan pasHoiX yeocmros noeepxwocmy. Haumedowiee snauenue
OHQ uMeemt HA eO2HYMOL NOBEPXHOCTU, HauboAbwice — R
soicrmynaowjux ocmpusx., HanomunaeM eme pas, uto xorg no-
BePXHOCTh TAKOTO NPOBOJHHEA ABJIAETCA S3KBHOOTEHIHAAbHOR
(§ 24), nmoTHOCTL pAacnpefeNEHHOIO Sapfja Ha HeM MOXer
OWTH BechMa HEpaBHOMepHA,

§ 33. Kongescaropel. BognmeMm gpe H30JHpOBARNEE MeTalIH-
yeckne naacThukl [ n 2 (puc. 58), pacnonciKeHHbie Ha HEKOTO-
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POM PACCTOSTHHM APYT OT APYTa, H 3apstauM HX paBHBIMH pasHO-
HMEHHEIME SapiAaMH, DTO MOXKHO ClenaTh PasHEIMH CNocoba-
MH. Hanpumep, MOMHEC NPHCOEIHHHTH INIACTHHH K NOJMIOCAM
sneKTpuueckol Marnusl, Ha ofny M3 AacTHH NpH STOM neped-
IeT HeKOTOpHA OTPHUATENbHHH 3apAx, T, €. A0OABUTCA HEKO-
TOpOe H3ORITOYROE WHCAG SAEKTPOHOB, a Ha JAPYro#l noABHTCH
paBHE{ eMy N0 MOIYJHO NONOHTeJNBHHfI Bsapfj, T. €. COOT-
BeTCTBYIOINEe YHC/0 3/ASKTPOHOB OYJeT YAAMEHO H3 NJACTHHBI,

K anermpuyeckod
MITULLHE

&

Puc, 58. Onut no AsyueHmo saBACHMOCTH eMKOCTH KOHIeHCaTOpa oT pace

CTOAHHR MEXAY ¢r0 NAACTHHAMH: ¢) NPH CABMTARHH [LTACTHH SMEOCTD

KOHCHCATOPA  YBOAHUHBACTCH; JHMCTKH 2A¢KTPOMETpa CHAAaloT, XoTd
Sapsif OCTACTCH TPeXHHM) §) cXema ONHTa

MOKHO MOCTYNHTb HHAYe: OIHY W3 DAACTHH CORMUHHTE C 3eM-
sefi (HanpuMep, COGNMHATE €€ META/IHYecKOH OpPOBOJIOKOH €
BOJONIPOBOAHEIM KPaHOM), a K ApYrofi miacTuHe NPHKOCHYTb-
cfl sapaeHHKM TeqoM. fIpH s10M BeneAcTeHe HuAykund (§ 8)
Ha 3a3eMAeHAON NAAcTHHE TaKEe NOABRICA 3apiaj, pasHuf
sapAxy Ha Apyrofi IMacTHHe, HO BPOTHBOMOJOKHELIA NO 3HAKY.

Ilpn moloM cnocoGe 3apApgKd IVIACTHH BCE NPOHCXOAHT
TaK, KaK eclid OH HeKOTOpHU 3apaj GBI NepeHeceR C OJHOR
TacTHHHL Ha Apyryio. CucreMa JBYX PasHOHMEHHO 3apsHeH-
HHX TNPOBUJHHKOBE HasHIPaeTCs KOHOeHCcamopom, A 3apaj,
KOTOPHH Hajao DEPEeHeCTH ¢ OJAHOIC IPOBOJHHKA Ha ApYrof,
YTOGH! 3apAJHTE OAHH M3 HUX OTPHIATENbHO, a APYrofi mono-
KHTEJNBHO, Ha3blBaeTca sapadom xondencamopa. B dacrrocth,
IIIOCKHM KOHJIEHC 1TOPOM HASHBAETCHA KOHAEHCATOp, CocTosmui
93 JABYX NapaANeJbHHX MJacTHH, DAacCTOSIHHE MEXAY KOTo-
PHIMH MAJIO IO CPABHEHHIO C pasMepaMu ILNacTHH.
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PasHOCTE NOTeHUHAMOE MEXAY MAACTHHAMH KOHAEHCATODA,
KOHEYHO, 3aBHCHT OT 3apsia KoHZeHcatopa. [IpucoepuHuBs K
naactiuHaM J u 2 KOHJEHCATODA SJIEKTPOMETP & M yBenHY#Ban
sapsj KOHAGHCATOPA NOBTOPHOR sapaAfikof, MH HafizeM, w0
NOKA3aHHA SJeKTpoMerpa TeM Goabille, GeM GoMbiIMB 3apaf
MEl coobmaeM Koupencaropy. Mamepsa sapaa q (manpumep,
no Merony, usaoxenHoMy 8 § 10) B pasHOCTb MOTEHUHANOB
U (sanpumep, ¢ NOMOUILIO SJMEKTPOMeETpa), Mbl yOeAuMcs Ha
OfIEITE, YTO Pa3sHOCTH HoTeHImanos U MeXAy naacTHaaMH nps-
MO NpONOPUHOHANbHaZ 3apaAly §, HaXo#AlleMycs Ha KaxaoR
H3 HHX, H MOITOMY SABHCHMOCTD MEXKAY STHMH BeANYHHAMY
MoKeT OEITh mpeacTaEsieHa dopuyaoil

g=CU. (33.1y

31ece C — woaxddunuent, XapakTepHsyomufii KOHASHCATOP.
Hetpyano Buaers, kako#l dpusuvdeckui cMBICH HMEET STOT K0sg-
¢unnent. Ecan Mu nopfiepeM Takofi 3apaf , 9TOGH MexAy
NAacTHRAMH KOHAEHCATOpPAa BO3HHK/A PA3HOCTb MOTEHLHAJIOB,
papHas eaunune, To H3 Qopmyas (33.1) noayuum C=gq. Ta-
RKuM 0OpazoM, seaudnna C onpefesseT TOT 3apaf, KoTopsif
HeoOX0JuM, YTOOH 3apAAKTh KOHIEHCATOP A0 PasHOCTH Mo~
TequManos, pasHol emunuue. [losromy kosdpduument C Ho-
CHT HA3BAHHE SAEKMPULECKOL eMKOCMI KOBEEHCATOPA HAN NpoCc-
10 ero emrocmue, OTCIOAA CeRYeT, UTC EMKOCHI KOHOSHCAMOPR
ecmy omuoulenue sapada Koxdencamopa & mod pasHocm no-
menyuaros, Komopy smom 3apsd coobiyaem KoxOencamopy.

C=1-. (33.2)

B CH eaunuila eMKOCTH HOCHT B decth Papajied Ha3Bakhe
gapad (®). Emxocmowo, pasnoil 03romy apady, obradaem
MaKol KOHOeHCAmop, Mesdy NAQCILHAMY KOMOPO2D GO3HURAELIT
Pa3HOCING  NOMEHYUAA08, PASHAR OOHOMY eoabmy, npu sapade
HG KanOod U3 nAGcmuR, PAsHOM 0OHOMY KYAOHY:

i ®=1 Ka/l B. (33.3)

Jlna npagmivyecKHX nedell 5Ta eJUHHIA CAHMIIKOM BelMKa,
H Ha NpaKTHRe OOHYHC NPHMEHAIOTCH 6o0Jiee MeAKHEe e HHHIE
eMKOCTH — Mukpodapan (Mx®d), paprbift OnHOR MHAIHOHHON
none dapana, n nukodapan (NP), paBHHN OAAOH MHJIJIMOHAOH
jpone Mukpotapaza, Taxum ofpasom,

1 =10 gD =102 P, 1 ux@=10"% P,
1 P =10"% Mgd = 10-12 ],

? 33.1. Konaencarop emkoctd 0,001 mrd aapsien 40 PasROCTH ROTeNH-
nuanos 1 kB. Kako#t 9apsj HaXoguTcAd Ha KaMJoA #3 ero EAacTHH?
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TipocToit ONBLIT MOKASHBACT, YTO EMKOCTh KOHIEHCATOpA 3a-
BHCHT OT (JOPMBI, Pa3MepPOB H B3aHMHOIO PaCUONOMEHHA COC»
TABMIOMHX NG Tel; B HaCTHOCTH, €MKOCTh INIOCKONO KOHASH-
caTopa SaBHCHT OT DACCTOAHHA MEXAY €0 NacTHHAMK M OT
HX maomaid. 3apAZHM CHOBA NPH TOMOINK MHAYKUHH HIK C
MOMOIIBIO BJEKTPHUYECKOR MAallHHLI TJOCKHH KOHeHcaTtop,
r300paKeHdsH Ha pHe, 58, a aaTeM, OTCOEAHHUB €ro OT MAlH-
HH, CTaHeM H3MEHSTh PacCTOSHHe MEeXIy ILIACTHHAMH, pasjBH-
rad H capuras ux, EcaH naacTrHEM AOCTATOYHO XOPOLIO H3O0AH-
POBaHE! OT OKPYXKAIOIMUX Tes, TO MMEOLHUACA Ha HUX Sapaj,
OUCBMIHO, He MOMer HsMeHuThCA, OJHAKC COGIHHEHHWIH ¢
IJACTHHAMH SVIEKTPOMETP MOKA3HIBAET, YTO DPAa3HOCTh NMOTEH-
HMUA/OB MEXIY NJacTHHAMK He GYJeT OcTaBaThCHA HEH3MeHHOM,
Ecnin MEl paspgpyHeM HNJACTHHBI, TO SJEKTPOMETP NOKAMKET,
YTO Pa3sHOCTb NOTEHLIRANOB MEXAY HAACTHHAMH BO3poOCna.
Cornacuo ¢opumyae (33.1), 970 ozHadaeT, Y0 EMKOCTb KOHJEH-
Catopa YMEHLINHAACk, BOCCTAHOBHB NpeXKHee pacCTOSHHE
MEXKIY NJACTHHAMH, MLl BHOBb TIGJIYYHM [pEXkHee NOKasaHHe
aNeKTPOMETPA H, CISAOBATEIDHO, BPeXKHee SHAYSHHE EMKOCTH.
YMeHBIUHB PAcCTOSIHHE MEXKAY NAACTHHAMH, MH yGepumcs,
YTO Pa3HOCTh MOTEHLHAMOB MEXKAY MJIACTHHAMH YMEHBINHJIACh,
T, €. €MKOCTh KOHIGHCATOPA yBesiHunJAach. BMecTo Toro uTob
OTAanATh IACTHHH HPYT OT APYra, Mul MOKeM CIBHHYTEH OJHY
H3 HHX B CTOPOHY, YMEHBIUIHB 3THM IVIOIGAAb IJIACTHH, PACIO-
JIOXKEHHLIX JPYT HPOTHB Apyra. Mbl yBuauM, YTO NHPH 3TOM
3NCKTPOMETP TOXKE NOKA3LKIBaeT YBeNHYeHHe Pa3HOCTH HOTeH-
LHaJI0B, T. € YMEHbIIEHHe eMKOCTH.

Onucansee ONEITBI SICHO MOKASLIBAIOT, UTO EMKOCMb Xa-
paxmepusyem He OMOeALRYIO nAQCmMuMy, a cucmemy obeux
NAGCMUA € UX @3AUMHOM PACNOAOMEHUU N0 OMHOUEHUO 6pya
x Opyey. IlosToMy, roBops 00 3JEKTPHUECKOH eMKOCTH, MbI BCEr-
2a UMEEM B BHRY €MKOCTb CHCTEMB H3 ABYX Tes, MEXLy KOTO-
PHMH YCTAHOBHJIACH PasHOCTh NoOTeRuHanoB, ITonatHo, wro
910 CBA3aHo ¢ TeM ofcroarenccteoM (§ 21), 4to dmsnuecknit
CMBIC/I HMEeT TOJNBKO PAa3HOCTh NOTERLHANOB MEXAY HBYMA
TOYKaMH (B YACTHOCTH, MEXKAY ABYMS NPOBOAHHKAMH; B Halllem
cIydae MexIny APyMA NAACTHHAMH, COCTABAAIOMHMM IIOCKUA
KOHJERCaTOp).

DneKTpoMeTp TaKkcKe NpeiCTaBafeT cofofi KOHJAEHCATOP;
OJHHM K3 NPOBOJHHKOB €ro fIBJAETCA CTEpXKeHb C JHCTKaMH,
# BTOpHIM «— KOpnyc. EMKOCTD 34eKTpOMeTpPa 3aBHCHT OT pas-
MEDPOB H B3dHMHOTO PacoAXKenns ero yactelt. Tak Kak B ssex-
TPOMETPE 5TH YACTH SaKpeNVIeHH B HeHSMEHHOM MOJICKeHHH,
TO €MKOCTb JAHHOTO eKTpoMeTpa OYAET EMOJNHE ONpefefieH-
Hoft (HeGONBWIMM MIMEHEHUEM €MKOCTH, CEA3AHHEIM ¢ IepeMe-
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meHHeM JHCTKOB, MOXHO NpeHeOpeub, eclH JHCTKM AOCTa-
TOUHO yAadeHH OT Kopnyca)., MMenHO mOSTOMY MBI 4 MOXeM
NOAB30BATHCA IMEKTPOMETPOM JUIA H3MEPEHHS HMEIOMeroca
Ha Hem 3apspa (§ 25). Pacxoxnenue JHCTROB 3JeKTpoMerpa
onpejenseTca NOMeM MEXAY HHMH M KOpOycoMm mpHGOpa, T. e.
passocteio noteHuHanoe U mexny stumu tenamu. Ho, coraac-
1o thopmyne (33.1), sapan saextpoMerpa ¢ papen CU, rge C —
€MKOCTb SJIEKTPOMeTpa, ABASTIOMAACA ANA JAHEOrO mpuGopa
NOCTOAHHOH,

Taxum obpasoM, no PacXOXACHHIO AHCTKOB MOMKHO CYIHThb
H © 3apaje SJaeKTpoMeTpa. MuE MOXKeM mpOrpaiyupoBaTh NpH-
60op AKGO B eAMHHIAX PAIHOCTH NOTeHIHANOR (BOJIBTAX), AHGO
B eAMHANAX 3apAja (KyJAoHax).

B cnywae snexTpockona, y KOTOPOro HeT MeTAMIHYECKOro
KOpIyca, CTep:HeHb W JIHCTKH ABIAIOTCA OJHKM MPOBONHH-
KOM, a4 BTOPLIM CJYIKAT CTeHH H APYIHE OKPYXKaiue Npei-
METEl, B YaCTHOCTH TeNC 3KCTIEPHMERTaTopa, coobulaioieecs
¢ MOBEPXHOCTHIO JeMnn. 3apAj, NOMEUEHHBIA Ha SAeKTPo-
CKOTe, ONpejeNifieT PagHOCTL MOTEHOHANOB MEXILY CTEPIKHEM
SJMEKTPOCKONA H STHMH OKDYXalOmuMu Tenam. Pasjaerup
3apsf Ha 9TY PA3HOCTL NOTEHUHANOB, NOAYYHM EMKOCTh KOH-
AEHCATOPA, COCTABNEHHOTO CTEPKHEM S/IeKTPOCKONa H OKpyXa-
IOUTHMH TelaMH, HAH, KAK HHOTAA FOBOPAT, EMKOCTD SJEKTPO-
CKONa N0 OTHOWIGHHIO K OKpy:Kaiouum Tesam, Ho emkocts sta
yie He GYAST NMOCTOAHHOH, KdK B CAYYae SJIEKTPOMETpa, a
Gyjer 3aBHCeTh OT CAYHANHONO PACMONIOMEHHA OKPYKAOIHX
SMEKTPOCKON TeM. MeHAR HMX NOJOMEHHe HO OTHOIDEHHIO K
3NEKTPOCKONY (HANpUMep, SKCHEPHMEHTATOP MOXKET NPHOIH-
}aTbCA HAH YHANATECHA OT EKTPOCKona), Mbl GyzeM MeHATH
€MKOCTh CHCTeMbl, YTG RPOABATCA B H3MEHEHHH NOKasaHus
anexrpockona (§ 26).

KoneyHo, To Xe caMoe OTHOCHTCA K MmoBoMy Teny: eMKOCTh
€I0 N0 OTHOWICHHIO K OKPYKalOUWHM TelaM, B YacTHOCTH NO
OTHOUIEHHIO K JeMJe H COSAHMHEeHHHIM € HE0 CTeHaM moMelne-
HHS ¥ NIpeAMETaM, 3aBHCHT OT PACHOJOXEHHA Te/la NO OTHO-
WEHHIO K STHM TpeaMeraM H, Boolile roBops, MeHAeTCH ApH
nepememenun Tena, Ho eciu okpyxaoiuge tupeIrMersl JocTa-
TOYHO YRANeHH, TO HefoAbllne H3MEHeHHA pPAcCTORHHA OT
JNAHHOTO TeNla A0 3THX NPEIMETOB MPAKTHYECKH HE HSMEHOT
€ro eMKOCTH. B TaKoM ciiyuae Te/lC MOKHO HA3B&Th YeIHHEH-
IEIM, DNEKTPHYeCKYIO eMKOCTb CHCTeMBl (KOHIEHCATopa), coc-
ToRrell H3 YeOHHEHHOrD Tea H APYIHX JAOCTATOMHO YAAIeH-
IEX [pefMeToB, YacTo M KDPATKOCTH peun  HasHBAlOT
NPOCTO SAEKTPUUECKOR €MKOCTHIO YemHHeHHOro Tena. Oxna
34UHCHT TOMBLKO OT GOPMEL W pasMepoB AaHHOIO Tela, B uacr
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HOCTH, eMKOCTh YeJHHEHHOI'O INapa 3aBHCHT TOJBKO OT el'd pa-
Aiyca R H, KaK NOKa3biBAIOT pacueThl H HSMEPeHHH, BBIpaXa-
etca dopmynoli .
C=4neR=gympR=111-10""R. (33.3)
lap pamuyca 1 cM obnajaer eMroctbio C=1,11:10"1% P==
=!’ll n¢4

B roM cayuae, KOTAA MH MMecM HECKOABKO 3apsKeHHHX Ted, HS0MH-
POBAHHEX JIPYT OT Jipyra, BONpOC O €MKOCTA CTaHOBHTCR rOpasfo CHAOKHER
B A% ONpefeneHHS ee BeRocTaTouno npocrolt dopuym (33.1), Mul ve SyneM
paccMaTpuBaTh SToT Bonpoc. IIpartAvecKs NOYTH BCErNa NPHXOANTCH HMETh
Jleslo ¢ ABYMS NPOBOAHMKAMH, DACONOKeHHHMH OYeHE G/IHIEO APYT K ADYTY,
H MOSTOMY KA HX B33HMEYIO €MKOCTL He BIHRET Pacnosoienne Apyrux 60Mee
YHAANEHRHX ApPOBOAHEKOB.

Ecnu 6u1 3emss npepcramisaia cofiolfl yelwReEHWE HPOBONMEK, TO,
TaK Kag ee MOXKHO CIMTATh WapoM paguyca 6400 kM, ee sJCKTPHYECKAA €M~
KOCTh papEAAack OH nppbamsprenbro 700 mrd, Ongako, Rak MH BHACAH
B § 29, saexTpuaeckoe rofe 3eMiH NOKASHRaer, 9T0 BOAH3A NOBEDXMOCTH
Seman, #a paccroAnHy 100—200 kM or Hee (B MOHOC(HeEpe), pPaCMOAOMEHH
BJICKTPHUCCKHS 3apsintl, KOTOpHEe COBMecTHEO ¢ Jemuell ofpasyior KoHeH-
CATOP, eMKOCTh KOToporo pas B 30--50 Soawie yKasanroro sHavenHs W J0-
cruraer 20 000—30 000 mMr®, T, e. HeCKOJNBKHX cOTHX dapana.

? 33,2, Kak usaMepaTh PasHoCTL DOTEHITHAAOB ABYX NMPOROAHHEOR, Ha-
fipHMeD ABYX B3OJHPOBAHHBIX $ADSUKEEHEIX MeTa/VINYeCKHX mapos?
YraxeTe HeQOXOAMMKA AA8 2TOTO MPpHOOD E BaUepTHTE CXEMY ITHK
HaMepeRHi.
83.8, Toyemy ne yGupaeT TOKOM NTALY, CARAUIYIOCR HA OJHA H3 TIPO-
BOZOB BHCOKOro Banpamenna? [Trumy B nosepxHOCTE 3eMuH pac-
cMmaTpHeafiTe Kak o0KSafgxH KORREHCATOPA OYeHb MASOH eMROCTH
(Manad HOBEPXHOCTL NTHUH, SOMBLUIOE paccTOSHHE A0 SeMan).

§ 34. Paznuunbie THAB! KOHJeHCATOPOR. MK BHAGTH B IpegLiny-
mem naparpade, wro, sapsmas moGoli H3OJRPOBAHHHMN Npo-
BOJHHK, ME! OAHOBPEMEHHO CO3JAEM NMPOTHEONONOKHBLIN 3apsix
HA OKPYXKaJOWAX NPOBOZHHKAX, COBAHHEHHWX ¢ 3emaed u
o0pasylomux BMecTe ¢ STHM TeNoM KounaeHcatop, OfHako em-
KOCTh TaKOr0 KOHJeHCatopa Mana, YTo6H moayYHTE GOJMBLIYIO
€MKOCTh, HeOOXOIHMO B3ATh MPOBOLHMKH B BHJE MeTajqHde-
CKHX IWMACTHH, BO3MOYKHO GMH3KO pACTIONOKEHHBX APYT K ADYTY
(Tax HashBaeMble OfKJanKu KOHAeHcaTOpa), MBI BUAenH, uro
eMKOCTb DIOCKOTO XKOHAEHCATOPaZ NPAMO MpPONOPLHOHAABHA
nromany o6KAaN0K H oGpaTHO NPONOPUHOHANBHA PACCTOAHUIO
Mexnay HumH, [TosToMy npx GOABIION HOBEPXHOCTE OGKJAAICK
H HpH TOHXOM Cloe IHSJAeKTPHKA MEOKEY HHMH eMKOCTH KOH-
JeHCATOpA OYeHb PesiHKa, Y HAa HeM MOXKHO HAaKomuTh («cryc-
THTb?) 3HAYATENbALIE SAPAAH AaXKe MPH HeGOAbLIOM HATpsKe-
HuH, Orciofa MPOHCXOMUT H Ha3BaHME ¢KOHAeHcaTops (OT na-
THHCKOIO ci10Ba condensare — CrymiaTh),



Ha puc. 59, a nzofpaxen cammii cTapuHpmfl THN KOHAEH-
catopa — aeidderckas 6arka. ITO HAZBAHHE CBA3AHO C TOPOJIOM
Jlelizenom (lonnangus), rae srepebie GBY COSAAH B CepeAUHe
XVIII Bera Komzencatop Takoro tuma, OH npeacTaBnfeT CO-
Goft cTekNAHHYI0 GaHKy, OKJIEEHHYIC BHYTDH ¥ CHApyXH CTa-
uuoqeM *). CoeiMHERNE ¢ BHYT-
peHHelt OGKAaZKOfi oCyulecT- Q o
BAAETCA METANTHIECKHM CTepxK- o
HEM, YKPEIJICHHEIM BHYTPH Oan-
ku {puc. 59, 6). dna Toro uro-
6L 3apaputh Jelinenckyo Gan-
Ky, ee ZepXkaT B pyKe 3a BHell-
HIOI0 OOKJIAJKY (3THM ocylle-
CTBARETCH COSAMHEHHE ¢ JeM-
Jefl) ¥ APURACAKTCA CTepAHEM
K KaKoMy-nHOO 3apAKeHHOMY
Teny, JAyulie BCEI'G K OIROMY
H3 MOJIOCOB SeKTPHYECKOR Ma- L
mHHd, EMxocth  AefizeHCKOH o
CaHKH CpeNHHMX pPasMepoB Coc-
rapnsieT okono 1000 ob, Puc. 59, Jlefigenckan Ganra: a) of-

mufi BEA; 6) cxeMa ycrpofictea, I
? 34.1. Has 3apaEH nefinenckolt B 2 — cTaHHONeBHe OOKAafXH,
GaHK® OQOHTHO COSAHHAIOT €8  § — cTeRMMHHEIN crakas, 4— me-
BHEINAIID OOKAAARY c Semlied  ronjpuecKnli CTep®Kesb, § — yl-
{nepaT GaBKy B PYKAX) M K4~ pyrie MeTaAAUTeCKHE IONOCKH AAA
CajoTcHd e¢ BHyTpeHned of- KOHTaKTa
Knaakoll (CTepAHeM} ONHOTO
H3 NOMIOCOB  3ACKTPHYUecKoff
MOJUHEEL. MOMHONH Tak e CHABLRO 3apAAET: CaBKY, €0/H, Ha-
06opoT, AepXKaTh B PYKE e€ CTepiKelb, A KOCHYTLCR MOMOCA MAIIHHEL
BHemIHel oBkAapkoii? Uro npousolifler, eC/AH SapAMEHRYID TaKHM
o0pazoM GaHXY NOCTABNTL HA CTOM?
34,2, MoxHO JH 3apaauTE JeAaelcKyio GaHKY, COBABHAR QNHY HI ee
OSKIafOK € NOMIOCOM eXTPHIECKOR MANIHNH, HO OCTaBHB BTOPYIO
obKAafKy HBOIHPOBAHHOR OT 3eMnH?
84.3. Coennnnp BHEUNIOW O0KAAJKY sapAiKeHHON Aefinencyoit Ganka
c 3emielt ¥ KOoCHYBIIHCH NMANBLIEM €& BHYTPeNHeR OOKA2AKH, MW Tys-
CTBYeM CH/IbHER SAcKTPHUSCRER yHap, [TozeMy 9T0T0 Be NPOKCXOAHT,
echH MH KOcHeMCH BHYTpeHHel OOKAS7KH, CTOS Ha H3OMEpYlomel
cramelike? UesoBeTeckoe Teno Ha HsoaRpyomel cHamelike H nopepx-
HOCTH 3eMAH paccMarpupafiTe Kaxk O6KRaflkk KOHfeHcaTopa, Npycoes
JHHACMOrQ NApasnelbHe GaHKe; YYTHTE, 9TO eMROCTH STOTO KOHAeH-
CATOpA SHAMHTENLHO MeHslue eMROCTH SAHKH.

Jas yBenHvenus eMEKOCTH KOHACHCATOPH COEIHHFIOT B fa-
tapeu. Ha puc. 60 usoGpaxena Oatapes H3 geTHpex Jefifien-
ckuX Ganok. Bce BHemmuue # Bce BHYTpeHHMe OGKAajpKH Coe-

*) Cransomb —TOHKO PACKATAHHWE AHCT osoBa (OT JETHHCKOTO chioBa
stanum — 0J/10BO, OTCIONA XEMMICCKHH CHMBOM 0Ai0BA Sn).
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2
¥ ¥
Puc. 60. Darapes u3 4YeTHpex Pre. 61. Konaencatop nepemen-
JefieHCKHX §aHOK: [~ CTepIKeHb HOQl eMKOCTH COCTOMT HS3 JBYX
JIA 8apAAKH BHYTDeHHHX OSEnas H3OJMHDOBAHHEIX CHCTEM MEeTa/LIn-
ok, 2 — CTepXeHb JAs SadeM- YecKHX mAacTHR ! H 2, Koropeie
JIEHHA BHEMHHX ofKAagoK BXOZAT JApYT' B ZAPYTa NPH Bpa-

MEHEH PYKOATRE

JuneHH MexxEy coboli, H moaToMmy 6ataper) MOXHO paccMaTpH-
BaTh K4aK ORMH Goabliof KOHAEHCATOP, Y KOTOPOro NAOHIANL
OORNANOK DaBHA cyMMe maomajeii oOKAAAOK OTAeABHEX Oa-
HOK, EMKOCTb GaTapeu fipH TAKOM COEAHHEHHH (OHO HaJEIBaeT-
€A DapasJesIbHBIM COeAUHEHHEM) paBHA CyMMe eMKocrefl OT-
JeJbHEIX KOHJAEHCATOPOB.

Ha puc. 61 nokasaH KOHNeHCATOp NepeMeHHON €MKOCTH,
WHpOKe ynorpeGasiomnfics B papnoreXmHKe. OB COCTOHT H3
JBYX HSONMPOBAHHEIX CHCTEM METANAHYCCKHX MAACTHH, KOTO-
phie BXOJAT ZPYT B APYTa NpH BpanleHuH PYKOATKH. Bipura-
HHE H BEIIBHTaHHe OAHOM CUCTEMH IIaCTHH B JIPYTYIO H3MEHS-
10T eMKOCTh KoHaencatopa (§ 33).

BoONbIIMECTBO TEXHAYECEHX KOHZEHCATOPOB NPuSMIKAacTCH
o THAY K NJAOCKOMY KOHJEHCATOPY, T. €. B OCHOBE CBOel
npeicTapaseT Jee pasjenenHbe HeGOMbUINM 3330POM Aapan-
JeIbHBle [MIOCKHE NoBepXHOCTH (00KMAAKH), HA KOTOPHX cocpe-
BOTOUGHH PABRLIE 3apAALl NMPOTHBONOJOMHBIX 3HAKOB. eK-
TpHYeCKass €eMKOCTh [JOCKOTO KOHAEHCATOpa CpPaBHATSNBHO
MPOCTO BRIpaXKaeTcsl uepe3 pasMepul ero yacredl, Bumomnum
onelT, H306pakeHnkIt Ha puc. B8, npuwem OyZem mpHMeHATH
npEGOpPH, NporpagydpOBaHHBIE TaK, YTO OHH NOSBOJAT H3Me-
pATE B SapAa, coolinaeMBEIA KOHAGHCATOPY, H BO3HHKAOIYIO
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PA3HOCTh MOTeHUHANOB, HsMenaa niomazp S naacTHH W pac-
crofHne Mexay HHMH d, Mol y0eaumca B TOM, YTG eMKocmb
nAOCKO20 KOHQeHcamopa

1 N
3. 10° 4 °

K dopmyae (34.1) Moxno Gbito npufiThH H NyTeM TeoperTH-
veckux pacueroB. Kak npu nsMepeHusix, Tak M NpH pacuerax
ApeAnoaaraeTcd, YT0 KOHACHCATOD NJIOCKHA, T. €. YTO paccros-
Hue d OYeHh MaN0 NO CPABHEHHIO C JIHHeHHHMM DasMepaMu
NJacTHH, H B 3230pe MEeXJAy NJAaCTHHAMH HAXOJUTCA BOSLYX
(tounee caencsano Gbl NMpennofiaraTh, 9TO M BO3AYX OTCYTCT-
Byer).

B coorserctauu ¢ dopmyioit (34.1)

ClP)d ]
SmE !

OTKYZ2 clefyeT, UT0 &y MOXeT GHTh Bhlpamesa s dapagax Ha
metp (@/m) § 11).

§ 35. Napanneasroe ¥ NOCAENOBATENbHOE COSTHHEHHE KOHASH=
caropos. [ToMuMo noxasanuoro Ha puc, 60 u 61, a Takke Ha
puc. 62, @ napaxneALHOIC COSEHHEHHA KOHXEHCATOPOB, NPH
KOTOPOM COSRMHENH MEKAY cOGOR Bce NONOKHTENBHble H BCe
OTpHNATeNbHbLE OGKAAJKA, HHOTAA COSAHHSIOT KOHJEHCATODH
NOC/AEAORATENLHO, T. €, TaK, YToSHl OTpHLATe/NbHAA OGKAagKa

o—
K ucmours 0 6‘ Gy
sapala Y P T = 2 ¥
o K uemosHiy
8@9 7

@

Prc. 62, Coenumenne KOHIGRCATOPOB: @) HapaAfesbRee; ) iociefiopa-
TeAsA0e

C=gs = (34.1)

nepeoro KoHZeHcaTopa Obifa COEKMHEHA € NOJOXHTENLHOR
ofynanxof BTOPOro, OTPHLATENbHAR OOKJIAAKAa BTOPOTQ —
¢ MOMOKHUTEALHOA oOKAaxKOA TpeThero M T, A (pme. 62, 0).

B cnyyae napajfenkHOTO COSmiHEHHA BCe KOHJNGHCATOPH
3apaxaloTes A0 OAHOA M TORA e pasHOCTH noTeHuuanos U,
HO 3apsijAsl Ha HHX Mmg*r GuITb pashuYREIME, Ec/ii eMKOCTH HX
pasuur C;, Cs, TO COOTBEICTBYIOLIRE 3apAfW GYAYT

g:=CU, ¢,=CU, ..., g,=CU.
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OGmuii 3apax Ha BCEX KOHIEHCATOPAX
iI=q+q+ .-+ ¢,=0C,+Co+...4+C)HU,
H, CNelOBATENEHO, EMKOCTE BCeil CHCTeME! KOHAECHCATOPDOB

C=L=C+C,H...+C,. (35.1)

Hrar, emxocms spynned RAPAAREALRD COCOUREHHNX KOHOEH-
Camopos pusHa cymme emxocmel omOeavHblx KORGeHcamopos.
B cnyuae nocneaoBarebHO COEAHHEHHWIX KOHAEHCATOPOB
{puc. 62, 6) onnHAKOBH SapAAH Ha BeeX KOmAeHcaTtopax. Hdefi-
CTBHTENIbHO, €CJIH MBI MIOMECTHM, Hanpumep, sapdn +-¢ Ha Jje-
ByIo 00KJIafKy NepBoro KOHAeHCaTopa, TO BCJIEJCTBHE HRAYK-
IHHE Ha Npaeofl ero olKaanKe BOSHUKHET 3apsi —g, 3 Ha Jiepoii
ofk/ajKe BTOPOro KoHJeHCcaTopa — sapax -4 *). Hamnuue
STOFO 3ap42a Ha AeBofl 06KNAKe BTOPOro KOHAEHCATOPA ONATh=
TaxKH BCJISOCTBHe MHAYKHHH CO3JaeT Ha npapofi ero OOKJAajKe
3apsif —q, & Ha Aepodl o0KA4IKe TPeTLETO KOHACHCATOPa —-
sapsax +q u 7. A TakuM o6pasoM, Sapsaj KaKAOrG U3 1OCAEN0-
BaTENLHO COENMHEHHEIX KOHAEHCATOpOB paeeH ¢. Hanpskenne
e HA KaKJOM H3 3ITHX KOHJEHCATOPOE ONPEJeNAeTcs eM-
KOCTBIO COOTBETCTBYIOILEr0 KOHleHCATOpa:
Ulﬁ%, '=Eq;, arey Unﬂg;'
tie C; — eMKOCTE OAHOTrO KOHAeHcaTopa. CymmapHoe Hamps-
JeHue MexAy KpaABMME (cBOUOAHBIMM) OOKJAJKAMH Beei
TPpyNnnl KOHACHCATODOB

U=U1+U’+ ...+Uu=q(a!;+£¢s+. .e +El;) .

CrepOBaTenbuo, €MKOCTh Beefl CHCTeMbl KOHZEHCATOPOR

.
C=4
onpeleadeTca BHPAaMCHHCM
1 U 1 ! 1
—C-=T=E,;+E;+o--+a:. (35-2)

*) KoHeuHo, Raille PaccyXAeHHEe OCTAETCA NPABWIBHLIM JJI8 KOHARH»
CHTOPOB BOEX BMZOD, KAK INIGCKHX, TAK R Hé NIOCKHX, B moGoM Komfetca.
Tope Bee NOJIe COCPEAOTOURHO MEXCIY ¢ro ofKManKaMi (HanpHMEp, MexAy
ABYMi OSKANaIKaMH HHIHHEPHIECKOTO KORAeHCaTopa). ITosToMy sapsas, wi.
Eynupoeannkil na Bropofi ofKraake, BeerZa PaBeH NO MOKYJD M [POTHBO-
NOAONKER 1o SHAKY 3apsfy, NoMEleHHOMY Ha NepByio 06KAaRKY.
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Vi3 sroii dopMyJIBl BHAHO, UTO esMKocHb 2pynnet nocaedosament-
HO COCOUNCHHOIX KOHOBHCOMOPOS 60e200 MEHBILE CMKOCHIL K-
0020 U3 sMiLX KOHOEHCAMOPOE8 & OMOEALHOCMILL,

9 35.1, YeTnpe oXUBAKOBEX KOBJEHCATOPA COBNHHEHH B OZHOM Cydas
. hapalifedbHO, B IPYroM — NGCNENOBATeAR0. B KakoM ciydge em-
EOCTb 3TOH rpynmW KORAEHaTOPOB Golbile H BO CKOIBKO pas?

85,2, lpa wonpeHcaTopa eMEOCTH 2 B 1 Mk® coenyHeHR NOCTENORA-
TeARHO ¥ MpHcORIUHEHH K NoJiiocam GaTapeH ¢ HanpsmelkeM 120 B.
KakoBo Hanpamenne My OGK/IaIKaMH DepPBOTO H MENMAY obKJal-
KaMH gTOpore KoHAeHcaropar

38.3, Kaxofi sapan 0 cooluTh GaTapee M3 IAsyx AefifieHcKBX
Gauok emxocr 0,0005 £0,001 med, coeantennmx napaLiensEo, 9T0-
On 3apaanTs ee po Hanpskenua 10 xB?

35.4, Kosmencarop, sapsXeHHHR Jo sanpaxenns 100 B, coesmna-
€1CA ¢ KOHASHCATOPOM TAROH e eMKOCTH, Ho 2apsiKeHHuM Jo 200 B,
HapalaeniHo {T. e. NOJONHTeARHAA O0KNANKE — C MOMOKMTEABHOA,
OTpHtaTeAbHa® — C oTpHNaTeankoR). Kagoe yeraHoBETCA Hanpaxe-
HHe MeXy o6KTaiKkamMHP

36.6. [lpa zapmxeHmX METAJIJIHIECKHX Lapa GAHHAKOBOTO IHAMETPA
NpHEBOAATeS B conpHKocHoBeRHe, Oann 3 mapos — moauihi. Tlopoe-
HY JH pacnpefiefIATCA 2apAsM Ha ofoHx mapax?

§ 36. Jlnanexrpuueckans npoHmuaemocTb. EMKOCTL KOHBeHCa-
TOPa 34BHCHT, KdK MOKA3KIBAET ONEIT, HE TONBKO OT pasmepa,
¢opMEL B B3aMMHOIG PAcONOMEHHA COCTABNSIOIMIAX €ro mpo-
BOLHHKOB, HO TakKXe H 0T CBOACTB AUICKTPHKA, 3aNO0AHTO-
INETO NMPOCTPAHCTEO MEKAY STHMH NpPOBOAHMKaMH. DausHue

Puc, 63. EMxocTs HoHeHCATOPd YBeAHUHBAETCH NPH BABHTAHHH SGORH-
ToBOfl NAACTHHRY MeXAy ero oOKAagKamy. JIHCTHH SJCKTPOMETPA CRaJAIOT,
XOTA 2ApA] OCcTaeTcH NPEHHM

AU3NEKTPHKA MOKHO YCTaHOBHTH NIPH NOMOWRH CHEAYIOWEND
OnbITa. 3apaauM DAOCKHE KOHASHCATOP # 3d4METHM NOKAasa-
HHUA SJIEKTpOMET)A, H3MEPAKILErs HANMPAXKEHHE HA WOHICHCA-
Tope. BaBHHeM 3aTeM B KOHJGHCATOD Hesapsaxennyw 360HH-
TOBYKW IJAcTHHKY (puc. 63). MM yBupHM, 9TO pAasHOCTD



NIOTEHIHANOB MeXK Ay OOKAAAKAMH 3aMeTHO YMeHBmHTCA, Ecan
yAanuTh  360HAT, TO NOKA3aHHA ICKTPOMETPA AeAaioTes
NpeXHAMH. DT0 NOKA3LIBAET, YT0 NPH 3aMeHe BO3AYXa 36OHH-
TOM €MKOCTh KOHfeHCAaTOpa yBeJuuuBaercH. B3fB BMecTo 360-
HHTa Kakoli-auGyzb HHOH IHOAEKTPHK, ME! NOAYUHM CXONHBIE
Pesy/bTar, HO TOAbKO H3MEHEHHe EMKOCTH KOHJAEHCATOpa Oy AeT
vueiM. Ecair €, ~~ eMKOCTb KOHJeHCATOpa, MeX Ay OOKIaKaMH
KOTOPOrO HAXOMHTCA BaKyyM, a C — eMKOCTE TOrO Xe KOHZeH-
€aTopa, KOrja BCe HPOCTPAHCTBO MEXAY OOKNAIKAMH 3anoi-
HeHo, Ge3 BOSAYIIHbIX 3a30POB, KaKHM-JIHOO HUATEKTPHKOM,
TO eMKocTh C oKaxerced B & pas Goabiue emrocta C,, /e & 3a-
BHCHT JIMIIb OT NMPHPOALI XH3IEeKTPHKA., TakuM oGpasom, MOXK-
HO HamHcaTh

C==2C,, (36.1)

Benuunna e BasblBaeTCH omuocumeabrold Qusrekmpusec-
Kol npoRuyceMOCmbio R TPOCTO OUIAEKMPULECKOT npoHi-
yaemocmbio Cpefbl, KOTODOR 3aNONHEHO HPOCTPAHCTBO MEXAY
obKknanxamM xonjencaropa *). B Ta6n. 1 npusenent! suagenya
BH3JICKTPHYIECKOH NPOHHIAEMOCTH HEKOTOPHX BEHIECTE.

Tabnuua 1. Jusaextprueckan
NPOHALAEMOCTE HEHOTOPHX BemECTB

BewmecTso [
Bopa (zHcran) 81
Bosayx 1,0006
Ksapn 4.5
Kepamuga (pasHoTeéXHHIECKAA) Jo 80
HNapadur 2,3
Cmioza ¢—8
Crexo 4--7
D6oHuT 3
HAntape 2,8

CxasaHHOE CIIPaBefIHBO He TONBKO JJISl IIOCKOTO KOHASH-
caropa, HO ¥ Al KOHAeHcatopa moboft (opMul: saMeHAA BO3-
AyX KaKeM-THO0 AMSJMEKTPHKOM, MEl YBEAHYHBAEM €MKOCTb
KOHZAeHcaTOpd B € pas,

*) Hrorpa roeopaT o0 alcoimoTHOR AHAMCETPHYECEOH NPOHKUAGMOCTH
By, TOJN KOTOpGH MOXpazyMeBaIoT NpOHSEeleHEe OTHOCHTRABHOR JHoJeKTpH-
YecROR APOHBNACMOCTH Ha SJACETPHICCKYIO NOCTOARHYIO: 2,—28y. OfHAKG
5Ta BeARYMHA (H3HYECKOTO CMRICAA e HMeeT, H MH ¢ PACCMATPHBATH He
Cynen.
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Crporo rosops, eMEOCTh KOHNEHCATOPA YBEIHGHBAETCS B € Pa3 TOALKG
B TOM Cllydae, ecd BCe AMHAE NMOAA, BAyInRe OT oanofi obkAagKy K apyroil,
TPOXOAAT B AadHOM JMSAEKTPEKe. 1O Oy/eT, Hanpumep, ¥ KOHAGHCATOPA,
KOTODHA NeNMHEOM NOTPyXeH B KaRoR-MGO Mupkuil LuSJEKTPHK, HAJATHA
B Soasiiofi cocyA. OFBaKO eC/H paccTOfHEE MeXNy OCKASAKAMU Mado no
CPABAEHHIO C BX PasMepaMi, TO MOMKHO CUMTATB, 4TO JOCTATOUHO 3ANOMHATh
TOALKO BPOCTPAHCTBO MeXTy oOKAAZKaMi, TAK KARK HMEHHO SHECh NpaKTH-
MeCKM COCPefOTOUeHO JEKTPHYCCKOR NoJe KonJencaropa. Tak, ans miIoCKoro
KORAEHCATOPA AOCTATOYHO SATOAHHTE JMMSHEKTDHKOM JHIIL NPOCTPAHCTBO
MEXAY NAACTHHAMHA,

[Tomeman Mexy O6KNTAKAME BEIECTBO ¢ GONBIIOH AHAIEK-
TPHYECKOR NPOHHBAEMOCTEIO, MOKHO CHJBHO YBENHUUTb €M-
KOCTh  KOHJeHcaTopa., OTHM
fIONB3YIOTCA Ha TpaKkTHKe, H
OBHITHO B KAYeCTBe AHSJICKTPH-
Ka L1 KOHJeHcaTepa BRbHpa-
10T He BO3AYX, & CTeKJNO, apa-
duH, coAy U ApyTHe BeillecT-
Ba. Ha puc. 64 nokasau TexHH-
YecKH# KOHIEHCATOP, ¥ KOTOpO-
10 JUINIEKTPUKOM CAYKHT [PO-
nutanaas napadgmuoM GyMam-
Hasg JjeHta. Ero ofxnagkamu
ABASIOTC? CTAHMOAEBEIe *) JHC-
TH, DPEXKATHE € O0eHX CTOPOH
K napapuaHpoBanHof Oymare.
EMKOCTD TaRHX KOHJEHCATO-
POB HEPEAKO JAOCTHTAET Hec-
Konbkyux Mukpopapan. Tax,

a)

Puc, 64, Texuuueckr#l nnockaf
KOBjeRcaTop: @) B COGPAHHOM BH-
Je; 0) g 9acTHYHO pasoSpaHHoM

HanpHMep, pafHomotnTeAbeKni
KOHIEHCATOP DAa3MepOM €O CIH-
9eyHyIo KOPOOGKY HMEeT €MKOCTh
2 wxd,

FlonATHo, YTO AMH HSTOTOB-
JIeHHA KOHAEHCATOPA NPUTOIHE
TONLKO AHSACKTPHKH ¢ OYeHb
XOPOIIHMY HBOJIHP YIOIMHMH
cpofictTpame, B nporusHOM

guae; I W J' — cranmonente JeH-
TH, MeMAY KOTOPHMH NpONOANE-
HH JMedTH NapapurHpoBanHON
ToRRoit Oymarm 2, Bee Jgentm
BMECTE CKAANHBAIOTCE «FapMoul-
Koil» ¥ BXMAILIBAIOTCE B MeTat-
AHYeckys KopoBky. K rommam
qepr I u I’ npunausaioTca FoH-
TakTH 3 ¥ &' 117 BKAOYEHUA KOH-
JieHCATOPA B CXEMY

caydae dapajgel GynyT yTeKaTh Yepes AMaAeKTpuK. IIosTomy
BOJa, HeCMOTPA Ha ee COJABIIYIO IHSMEKTPHUECKYIO NpPOHH-
LIaeMOCTh, COBCEM He TOJHTCA JUIS H3TOTOBJEHHA KOHAECHCATO-
poB, #60 TOMBKO HCKJUOMHTENbHO TUNATEAEHO OYHINEHHAS BO-
Aa ABJIAETCA NOCTATOYHO XODOIIMM JUSICKTPHKOM.

*} CM. cHocky Ra ©, 81, B coepeMenmolt TexBHRe oSHYHGO aMecTo
TURKHX JHCTOB OJIBA TIPHMERNIOT HCTH AMIOMHHRA WIM IPYTHX MeTalJlos,
OJHaKo B CUNY OPHBLIYKH B STH JHCTH HePefKO HASHBRIOT CTAHHOMEM,
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Ecan npocTpancTso MexAy OOKNAZKaMH NVIOCKOTO KOHJEH-
caTopa 3anoEeHO Cpexoil ¢ ZHVIEKTPHYECKOH NPOHHIAEMOCTHIO
e, 10 gopmyna (34.1) Ana naockoro KOHAEHCATOPA MPUHHMAET
BHE

C=ce, - (36.9)

To oficToATENBCTBO, YTO EMKOCTb KOHACHCATOPA 3aBHCHT OT
OKpYyHalollleR Cpefid, YKa3bIB&eT, YTO SMEKTPHYECKOe IoJe
BHYTpPH AUIEKTPHKOB H3MeHfAercd. Ml BuAenu, 4TO NPH 3a-
NOJTHEHHH KOHAGHCATOpPA JHOJIEKTPHKOM € AHS/AEKTPHYecKOR
NPOHUNAEMOCTLIO & eMKOCTh YBeNHYHBACTCH B & pa3. D70 SHa-
94T, YTO IIPH TeX Ke CaMBIX 3apAfAX Ha OOGKNIajKaX pasHOCTb
DOTEHHHANOB MeXKAY HHMM yMeHbIIaercd B & pa3. Ho pasrocts
NOTeHIEAN0B H HANPAMEHHOCTE NOJNH CBA3aHBl MeXKAy coboH
cootnomienreM (30,1), IMostomy yMeHnbineHHe pasHOCTH MOTEH-
IMAJIOB O3HAYEET, UTO HUNPANCEHNOCMb NOAR 8 KomOencamope
npu €20 sanoareruy Gussexmpurom OeAqemca Menbiue 8 e pas,
B 2T0M M COCTOHT NPHYYHA YBEAHYEHHA eMKOCTH KOHREHCATOpA.

Ecnu obosnaunth wepes E, HANpAKeHHOCTb N0Jd, CO31aH-
BOrO .obbimu 3apAXKeHHBIMH TeJaMH B HeKOTOPOR TOYKe B
Bakyyme, a ueped EF HaUPSXKEHHOCTh NOJA B 3TOH XKe TOUKe
B TOM «JIyYae, KOTJa IpH TeX e 3apajax Bce NPOCTPaHCTEO
3aN0NHEHO AUIEKTPHKOM ¢ THSJEKTPHICCKOH MPOHHIIAEMOCTHIO
g, T0

Ey
==, (36.3)

Ecan jppa TOUeUHHX 3apafa HaXoJATCH B IHS/AEKTPHKE, TO
HANPAKEHHOCTh NONA KIAIOre H3 3apAJoB B TOURe, [Ae Ha-
XORHTCA APYTOA 3apsji, YMeHblllae1c Takke B € pas U, caefo-
BaTeNBHO, CHAZ, AeACTBYIOmAA HA KaKAGIA H3 3apAj0B, B e
pa3 menbllie, 9eM B Bakyyme, Orciofia 3ak/m0uaeM, 4T0 3aKOH
Kynona (10.1) aaa TOUeYHHX 3apsiOB, NOMEUIEHHHX B JH-
S/eKTPHKe, HMeeT BHI *)

_____!__qlfh (3'6. 4)

_4118@.;!_"’

§ 37. Tlouemy oAeKTpRIecKoe noXe ocAAGAAETCR BHYTPR JAHSACKTPHXAD
Moasprzayma xuaxcxTpuKa. UrtoSM MoBRTh, NOYeMy NoXe BHYTDH LBINCK-
TPHKA MeRbIUE, UeM B BaKyyme, HYIKHO yUecTs, UTO BCe 7e/1a MOCTPOSHH HA
ATOMOB M MOJEKYJ. ATOMH H MOJSKYAH B CBOIO OMEPEAb COCTOAT ¥3 MNONG-
HHTENLAHX K OTPRUATEALHRX SapHA0B (aTUMHEIX Sfep M BJAEKTPOHOR), TaK
ure BCARUT AUBJMCKTPRK Npegcraptser cotoll coSpanne 60AbMIONG YHCAA 34~
PAMEHHEX YacTHIL.

*) Sro cnpaBeXINBO TONBKO s KAAKHX H raso00pasHEX JAASACKTPH.
KOE.



B sMoneKynax STH NOJOXHTENERLE H OTPEUATENLHEE 3aPAAR HepelKe
PACIIOVIORERE TAK, YTO OAHA MOIOBHWA MOJNEEY/H HMeeT 10 MpEeuMymecTay
TONOKETCILHEA 2apsan, a Apyras — orpuntatensunil. Takag monexyna,
Ipy50 LOROPA, HMEET BRJ MAJOUKH HIH CTPEAKH © NP OTHBOIOIOXHG AapAXEH
HelMH Komuami (puc. 65). Takde MoseKyJH 4acTo HA3HBAIOT JHNOMAMH
{ARYXTOMOCHAKAMH, OT TPEdecKoro cjosa <xur — JBa). [lopoxmrensani
H OTPHDATeNbHH SAPANH B Kaxaol modexyJde ONAHAKOBH, B NOSTOMY Q-
af MOMEKY/a B HeNOM He 3apaxena.
Onuako PR MOMEMIENKH JLHMOIbABX C + - - )
MOMEKY/l B 5JeKTPHYeCKO: mOe Ha + -
Rakayio Mojekyay Oyayr peficrso- + -

BaTh CUMH, cTpeMAMMecA YCTANOBHTE
©e No HanpabJeHuio AWHHA NOML. Puc. 65, Mogens autoaskoft Mo~

B ecrecTpennoM cocToAHHM, T. €. NeKy/E JHDIEKTPHKA

B OTCYTCTPHE BHEIIHErD NOJA, MOJe-
Ky/H BCHECTER OPHEHTHPOBaHH COBEPINEHHG XA0THYECKH. B mofol wactd
JAMSNEKTPHERA GYIYT HAXONTHCA OAHHAKOBEIC NOTOKHTE/BHEE H OTPHIATEAb
HHE SapRusl B CAMOM XaOTHZeCKOM pacnioniomenur (puc. 66, o), @ nostoMy
pesyaAbTRpYIOlLee meficTBRe STHX 3ApAKOB GyAer papHo Eymo, Korna Mu
HoMeNaeM ZRSJEKTPHK C AHNOALHBMH MOMEKYNAMB B 3eKTPHYECKoe mone,
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Puc, 65. TNoaapuzanva FHNIEK- Puc. 67. INone Ep. cosfals
TPHKAZ B SAGKTPHYECKOM Noje; HOE NOAAPAFAUBOHHEME 35~
@) SACKTPHYeCKOe HOJE OTCYTCTRY pAaamu +-¢° w —g', Ham-
eT; 0} SAeKTpHUecKos MNofle Cila- papfledd  MPOTHBONONONKHO
foe; 6) VeKTPEIECKOR T10/e CHIAL~ nomo By, Rotopoe cosia-
HOe, YCHOBHO NOSOKHTEALHO 3d- HO 3apAJAME ¢ B —§ HA
pAReHAWHl EoHew IuDoast oGo3- ofKAaNKaX KOHJEHCATORA

HaYeR MTPHXOBKON

T MOX JefiCTEHEM CHJ MOJS, CTPEMAMMXCA DOBCPHYTH IHDOAHM, MOJAEKYJH
NOBOPAYEBAIOTCA TAK, ¥TOGH AX PACKTPHUECKHE OCE YCTAHOBHJHCH N0 BO3-
MOMHOCTH [0 JHRHAM NOJRA, FOBOP!I 40 BOSMOXMHOCTHS, MEI HMEEM B Blﬂly
cagnyomee. JeficTeile SAeKTPHYECKOra MOJA CTPEMHTCA YCTAHOBRETh YNO-
PAROYCHEOR PACTIONOMEHHE MOJEKY, BHCTPONTL HX MeOuKaMH, KaK DoKa-
sauo Ha pac. 66, 6 & 4.

C Apyroit CTOPOHH, TENIOBOE ABHMKEHAE Monekya (cM. ToM I} cTpeMuTten
BCE BPEMA PAcCTPOMTh BTY YNOPSAOUEHHOCTh H BOCCTAHOBHUTH XaoTHUECKOe,
SecnopAnouHOR PACHOJNCKEHHE MOJIEKY N, TIoKasaHHoe ¥a puc. 66, a. BoprGa
MERIY ITHMH APOTHBONOMONKHC HANPABNEHHWME (aKTopaMH, B3 EOTOPHX
nepRHIl 3ABHCUT OT HANPSIKEHHOCTH NOAT H HHIUBALY aLHRX CBOfiCTE NaR-
HOrQ BemecTsa, & BTOPOil ONpeneanseTed TeMNepaTypol, DPHBOAHT K TOMY,
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9T0 8 Noje JaHHOA HaNPAXEeHHOCTRE He BCe, @ JHIDb GOMbIIAn MAH MEHBIIAN
YACTH MOJEKYJ DACHOJaraeTcs CBOHME OcAME GJE3Ko K HanpaBJeRMio oM.

CheacTBreM 9TOTO YROPANOUeAMs B PACIONOKEHHN MOJEKYR ABAAEICH
TO, YT0 HA NOBEPXHOCTH RHSICKTPHEA 00pasyioTcs paBHHe 00 MOLYJIo, HO
NPOTHEOMOACKANE MO SHAKY S/AEKTPHYECKHE 3aPAAHl. JTH SapAARl TeM
Conbue, Yem Gojdee yropajoueHo pachouokenne monexya. Ha puc, 66, 6
84PAl Ha [PaHENAX ZudAeKTPuKa GOMbe, JeM Ra puc. 66, 6. JnotexTpuk
npuobperaer «3JAeKTPHYECKHe NOMOCHS /M, KaK MPUHHTO TOBOPHTD, HOMA-
puayercs. Ylpnunaa ocaatienus Ao B ARSNCKTPHKE ¥ 3aK/MoTaeTcd B 1o-
JIRDHSALHE MOCAERHETO.

JefictaaTensuo, npeacrasuM cele MAOCKHE KoHpeHCATOR, SATONREHHERIY
ZrsnexTpukoM (puc. 67), mpuueM Ha Jepolt ofKnanKe UMeeTCR DONOMHUTEN b~
Hulff 28pdj, 2 Ha npasofi — oTpuiaTeabuniil. Tak Kak ofHORMeHHHE 3apAKL
OTTANKHBAIOTCH, A PajHOHMEHHEIE NPRTACMBAINTCA, 10, OUEBHAHO, Y- JAeBOR
{ronoxnTenApHol) O0KNAKH BOSHMKZET HA OOBEPXHOCTH AB3JIEETDHEa OT-
DBOATENLHEN NOAAPHIaNHOHHNE 8apaz, A ¥ npaboll o0kMaaKH — MOJOKH-
teaphtifl. Takuw oOpason, node Ep, cospasaemoe NOASPESANHONHLIME 32~
PAfaME, HaPaBJEHO NPOTHBONOIOXHC nomo By, co3papaemoMy sapamaMmi
Ha ObKJaKaX, H nOTOMY ocjabager ero. Pezyanmipylomee nose B gusJeK-
TPHKe OKaaHBAETCA MeHnille, UeM B OTCYTCTBHE RHI/IEKTPHKA.

My paccMaTpHBaAH A0 CHX TOP TONMbKO geffcThae MO HA RUNIEKTPHN,
APOABAMIOMEECY B NOBOPOTE MOJEKYJ M YIOPANOYEHAH MX OPHEHTALHH.

poMe 5T0re JeHlcTBHR NOMA, B HEKOTODHX BEMECTBAX BOMOMHO H CMEme-
HHe 3apAjoB B NpeleAaX KaXiod MOJeKYAH HIM, KaX ToBopAT, DOJADH-
3aups Kawaol oTaeanHoff MOJeKy . So neflerBre noda eme Sodee
yoearugBaeT NOAPUSALNMONALE 3apAAN, BOSHHKAIOMHE HA HOBEPXEOCTH
OH3MCKTPHER, H, CAel0BaTeNAbio, MPEEOIAT K ewe SoablieMy ochalaeHnio
Pe3YALTHPYIOWErO NOJA,
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Puc. 68, TIpH paspeneEHE WONAPHIOBAHHOTO JAMIEKTPHKA HA ABE HaCTH

ha TIOBEPXHOCTH Kamioll W3 HUX BOINHKAIOT NONAPHSALHOHHHeE SapAnN

NPOTHBOMNOMOKENX aHaKoB. IlONApPR3aNHS IHIVIEKTPHKZ: @) Ao pasienes
HHR; O) THocTe pasaeneHHs

Tlonapuaatud JH3/MEKTPHKOR HAMOMyHaeT cOSOR BACKTPMIALMIO 9SEped
paugiue (§8). OnHako Mexay STHME ABACHHAMM CYNIECTBYET B pasindMe,

BHASAN, WTO 3NEKTPHIAMHS MPOBOIHHKOE DOCPEACTROM BARAHKA OOLACH
HSCTCA NepeMelleHneM CROGORNMHX SASKTPOHOB, KOTOphe B NPOBOAHEKAX
MOTYT LePeABHTaTeCA MO BCeMy ofbeMy MPOBOAHEKA. PASHEAHHAR B DJIEK-
TPHYECKOM NOJe mpoBOAHMK HA Jpe YacTH, MH MOIKEM OTASNHTE HHAYUHpPO-
BaHHEE 3apANH, # 06¢ NONOBHHL NOBOARUKA OCTAHYTCA JaDAKEHHEIME JaMe
NoCHe yeIPaneHaA M0MA, BHSBABIUETO 3TH SapagN. B npoTEROIOACHHOCTE
STOMY, BHYTDH IHDREKTPHKA IACKTpHUeCKHEe SapAmH He morg'r CBOGORHG
HepeMeiaThC, & MOTYT TOMLKO CMEmATLCH B NPefedaX CBORH MOJEKYJH,
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Nostomy, ecaK passeNdTh NOAAPHIDBAHHHN INSAEKTPHK B YNCKTPHISCROM
nIoNIe Ha JBe 9acTH, TO K&XJIAA 9acTh GYJET COCTORTH NMO-NPeXAeMY B3 HeZa~

FAMEHANX B IeJIOM MOJNEKYJ, ¥ MOAHLE ¢ sapAl Toxe Gyner pabed Hymo.

a MOBepXHOCTH Kamyoft u3 vacrefl sapspu, OMRAKO, GYAYyT, H HPHTOM Ha
OAHOM KOHLE NONCIKUTe/bHEE, 4 Ha APYTOM -=— OTPHHaTedbnne {puc. 68).
10 ¥ NOHATHO, TAK KaK B KAWAOH 9aCTH MOXHO MPHMEHHTD T€ e Paccyx-
ACHUA, Ur0 H AAA DEJIOFO KYCKa IAwJeKTpuka. TIpa yeTpanesHy BHemEEro
OJI8 BaPANH BHYTPH MOJEKYH moA AeficTEHEM TSILIOBOrO JBHMKEHHA BOIBpa~
WawoTed B HCXOAHOE HEYMOPAROMSHHOE PACIONOMEHHe, H MOAAPHIAHHOH~
HHE 3apafH Kcuesalor. Mul BHAMM, YTO NONAPHIATAORRNE 3apAxH, B OTIH~
9He OT WHIYIHPORANKEIX, He MOTYT GHTE OTASNCHH APYT oT ApyTa. [losTomMy
nongpH3ANUOHHEE $aPANbl 9aCTO HASHBAKTCH €lI¢ CBASAHHEMY 3APHAAMH.

§ 38, Jueprua 3apaKeHHbIX Tes, JHePrEsa MeKTPAYECKOr) NOAH.
Inst Toro 9T0GH 3apAmHTE KOHIEHCATOP, T. €. CO3XATh HEKOTO-
Pyi0 pasHOCTh MOTEHIHANOB MeXIY ABYMA TelaMH — OOKJIaj-
KaMp KOHJeHcaTopa, HYXHO 3aTPATHTh HeKOTOpyio paboty.
I10 ¢BA3AHO ¢ TEM, 9TO MPOILeECC 3apAXKH TeNa, KAK MBI TOBO-
puau B § 5, o3HavaeT BeeTHa pasjelienne 3apajoB, T, €. CO3Aa-
HHe Ha OIHOM Tesie H3GLITRA 3apAfOB OJROIO SHAKa, a Ha JApy-
FOM Tefle — Apyroro suaxa. [Ipn 5TOM NPHXOZMTCHA NMpeosoae-
BaTh CHJEI MPHTAXKEHAA JAPYT K APYTY NOJOKUTENLHHX H
OTPHHATESNBHHX 3apANOB, T. €. 3aTpauupath paGory. Koraa
KOHAEHCATOP paspaXKaeTcd, T. €, paHee pasfefeHHHEe Sapaasl
BOCCOCTHHSAIOTC, TO TAKYIO Xe paloTy COBepIIAIOT 3MeKTPH-
YecKHe cuAe, Takum obpasoM, SapsKeHHHN KoupeHcarop o6-
Jajaer 3anacoM NOTeHUHANbHON SHepruH, paBHbBIM To# pabore,
KoTopas Gblfia 3aTpadeHa Ha ero 3apsaiKy,

4
Puc. 69, Ilpa pazngeErandE Ha pacCTodRHe A
d WIaCTHE IAOCKOrO KOHAgHCaTopa ¢ saps- |
ZaMH ¢ ¥ -, RANpMEENHOCTS HOAA B "= E
KotopoM papHa FE, sarpauisaerca pabota EEEEERER
A=Eqd/2
-4

Mu MoxeM BHIpasuTh 5TH (akTH HHAve, 3apaxas KOHfeH-
caTop, Mbl CO3/laeM B HeM 9JIEKTpHYecKOe Mojle; NPH paspsafke
KOHJCHCATOPA 9T0 MOJAe HCYe3aeT. 3aTpaueHHasa HaMH paboTa
NOULTa Ha CO3RaHHe noJd, a palora, cOBepliaemMas NPH pas-
pRIKe KOHACHCATOPA, MOAYYaeTCA 34 CYeT HCYE3HOBEHHA ITOrO
noan. MOXHO CKa3aTh, CAeROBATENEHO, 3TO écAKoe noae ol-
2a0Gem HeKOMOPLIM SQNACOM NOMERGUAAGHOE FHEpeUL, 0080~
Gooclaemoll npu UCHESHOBEHUI AMO20 NOAR,

Jlna namGodee APOCTOTO cAyuas HJAOCKOTO KopeHcaropa (puc, 69) sty
paGoTy meTpyauo BuMECANTL. Jo Tex nop, moka paccrodnned Memay mwaa-

CTHHAMH MaJio [0 CPABHEHHIO ¢ PA3MEDaMH DJIACTHE, HANPAMEHHOCTE NONA
E B NJI0CKOM KOHfeHCATOPe He SABHMCHT OT pacctornusd d. Hefictenrensao,
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B I0CKOM KOHASHCATOPE MOME ONHOPOANO M €ro Hanpmxensocth £=U/d.
Ho pasHOCTE MOTEHOMANOR MEKREY IIaCTHHAMH KoHfemcatopa U=q/C, a
eMEOCTh C=goS/d (npexfoaaraeM, w10 MeKAY MIACTHRAMH — BaKyyM,
S — naowmazk nnacter), Taxmw opasom,

E="=13_9_ (38.1)

T. €. [IPH NOCTORRAKX ¢ H 8 HanpaXeHHocTh noaa E we saprcur ot d, Tak
KAK OPH H3MeHeRHH d usMensercs Takme U,

Cuna, ¢ Kotopoli OpETACEBAIOTCA APYT K APYTY Abe MOTHBONONOMHO
8apAMEnHHE INACTHHE KOHACHCATOPA, SABHCHT OT 3apAfa ¢ Ha Kaxzgodl
U3 NJIACTHH K OT HanpskeknocTd moag E, Tax ®ak npu usmesenuy d ne Ha-
MeHmoTcH #A ¢, BB FE, TO HeHsMeHHOR OCTaeTcd H CHAA NpHTAMeRus F,
FloatoMy pafioTa, KOTOPYIO HYIKHO 3ATPATHTh, WTOOH DasOBHRYTH IMIACTHHH
OT HYJEBOrO PAacCTOAHRHA MEMAY BAMH A0 paccToannd d, pasna A=Fd.
Ho pasnpnikelHe NAACTHH OSHAYAST 3aPAJKY KOHAEECATOPA, ¥ KoTOporo pac-
CTOSIHHE MEXKAY nnacrunamy parko 4, IleficTsuTesnnHO, KOIAA paccToAnBe
MER[Y IVIACTHHAMH PABHO HYJIO, T, €. INECTHRE CACHEHN BMeCTe, TO HX
sapaiu -+q 4 —g 06pasyloT KOMOSHCHPOBAHHRI ARCHHOR cNOM, W cHMCTeMa
ne sapukesa, Paveme (§ 7) My yxe noppo6uO PacCMATPHBANA NHONBJACHHE
SMEKTPHUECKHX S4PANOB Ha ABYX TeNaXx KaK pazipimenne ABONROrC cno%
SNCKTPHIECKUX SApANOR,

3anac srepruu W, KoTophiM olifajaeT sapaXenHul ROHACHCATOD, PaBeH
pabote A=Fd, Koropas Ouna aarpadenz Ha ero sapaggy: W=A. Yrobu
BBIYHCANTL STY DaBoTy, HaM OCTaeTCH TOJILKO onpeaennts cuny F, Iax storo
BOCNIONBIYEMCA HAND AMEHHOCTEI0 Noaa E B voHxercatope. Moxno pacema-
TpuBaTh E KaK pe3yJbTEPYIOILYIO ABYX PaBHEEX HaupsxenHocredt Fy u
Ez, H3 KOTOPHX Ofna OGYCAOBRECHA NONMKHTE/IBHEM 3APAAOM ~+¢ HA OJHOR
naacTAne (Ha sepxHell NascTRYE), A APYraf — OTPHUATE/bHRM SaPAAOM
—¢ Ha apyrofi (rXuefi) naactune (puc. (%‘3). $Jeno, TT0 0fSe 9TH HANpAXEH~
HOCTH HANPARJEHW B OBAY R TY e CTOPORY, TaK ro E=E;+F,, Tak kax
Ey=E, (notroMy uTo 0fe MAaCTHEE KOHIEHCATOPA M HX Sapajn cnune'rlgaq-
#hl), 10 E;=Eg==E/2, Cuna psaumojielicTRMs MeXAy nAacThuamn F —
970 CcHNA, ¢ KoTOpo noflle kanpaxennoctd Ey, BHIBaHHCS sapafom ¢
Ha Bepxuell nnactune, geficTeyer Ha sapaf —g HIKHeA IVACTUBH H TAHET
ero esepx. Ho, ¢ npyro#t croponm, F pasno cuare, ¢ xotopofi moae na-
npAmenaocTH E,, BH3paHHOE SaPANOM ~—¢ Ha HuxHed nnactuue, peficreyer
Ha 8apal g Bepxuell NJACTHHH H TAHET €@ KHHIY,

Taknm oOpasoM,

F=Eq=Eq=5, (3.
T. &,
We=A=Fd =£§ d, @8.3)
A TAK Kag
v
E=2,
T0
wm‘%“. 38.9)
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Benounnp, aro sapsi KoHpepcatopa g=CU, MH molNtem mepenBcars STY
$OpMYNY TAaKKe B BHAO

Ecin 8 popmynax (38.4) u (38.5) sapsn BHPaMAETL B KYJIOHAX, PASHOCT
BOTEHIHAM0E B BOALTAX, A EMKOCTh B dapanax, TO SHePrHA GyAeT Bupaxena
B Axoyaax. $opuyna {38.5) Haer BOSMOKHOCTE BOHATE, MOTEMY NPR pas-
pRIe nefijerckoli 6aHKE MJA GaTZpeR H3 HeCKOALKHX Ganok, ofiranaoiied
CpaBpHUTONLHO GONbIGON eMKOCTLIO, MICKpa nodydaeTca Goace momHof, npo-
HABOAHT Gonee cRAbHLA 2BYX W Goabinee ¢ushonorwueckoe peficTshe,
qeM NPH paA3PAfS KOHREHCATOPA MAJOR eMEOCTH HPH TOM Xe HaNpAReRHH,
Barapea umeer OCoaowmit sanac SEepram, YeM ojHa Ganka, Moauaa
npeacTaBAneT coboft paspaA KoHmewcaropd, scOKTIagKaMu» KOTOPOro sBA-
worea apbo gra obnaka, anbo ofinako B NopepXHOCTH JeMau, Emkocts Ta-
KOM'd KOHICHCATOPA CPABHETCABAO AERENEKA, HO SAMac $HepTAR B MOJMHHH 40~
BONLHO SHAYHTEABHHI, NMOTOMY 9TO BaDPANEHEE H4 STOM EOBJEHCATOD®
ROCTHTaer MuaMmapaa soast {107 B),



fFrasa Ill. NOCTOAHHbLIA SAEKTPMUECKMA TOK

§ 39. BaexTpuuecknit TOK H aNeKTPORBUKYmIAN cuaa. na pas-
HOBECHS! 3apANOB HA NPOBOAHHUKE HeOGXOMMMO, Kax MH SHaeM,
gro0B paSHOCTh TOTEHHMANOB MEKAY JIOGHMH TOYKAMH Npo-
BOJEMKA paBHANachk Hymo. Ecnu 970 ycaosue HapylleHo, TO
PABHOBECHE HE MOXET HMETb MECTa, H B NPOBOAHHKE NPOHCXO-
IHT NepeMellleHue 3apAi0B, KOTOpOe HA3LIBASTCH SJEKTPHYEeC-
KuM TOKoM. Tarum o6pasoM, Bif NONYUEHHA TOKA KOCTATOUHO
€033aTh Pa3HOCTL NOTEHIMANOB (HanpsAXkeHne) MeXXAy KaKuMu-
Aub0 TOUKaMH NPOBOAHUKA.

OCylWecTBUM 3TH YCAOBHA B CJAEAYIOIIEM NPOCTOM OMLITe,
TIOHATHOM H3 CXeMBI, NOKa3aHHOH Ha puc, 70, Jlepad nonosura
cXeMnl H300paxaeT 3MEKTPHUECKYI0  MalIHHY, COSAAICLIYIO
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Puc, 70, Onur ans BuAcHeyHs NOHATEN o TOKe u 5. 1. ¢.} K — HoHzeH-

caTop, J — MaMNOMRA Kapmanuoro donapa, I — raibBatoMerp, IM —
SAEKTPHYECKAA MamHBa, I — sAexTpoMerp, K4 — Kmod

PA3HOCTb NOTEHUHANOB MeXR Y OOkAanKamu A u B koupencaropa
emrocTH C; SNMeKTPOMETD NO3BOVIAeT OBHAPYIKHTL M AaXKe H3-
MEPATH 5TY PasHOCTb NOTeHuManoB, Ha npasoll nonoeune cxe-
MEl MIOKA3aHO, KAK OCYHIECTBASETCH COeIHHEHHe ABYX OOR/Aa-
JAOK KOHALHCATOpA C NOOMOILBIC NPOBOAHHKA, COCTOALIErD H3
COEmMHUTENbHHX NPOBOJOB W Jammoukd. Jas Toro uwrobul
CHENATE HAMVISAHBIMH NPOLECC CO3JAHHA HANPIMCHUR Memay
O6KAA/IKaMN KOHAGHCATOPA M TpOLecC COefMHEeHHS OBRNanoK
NPOBOAHKKOM, Mbi NOMECTHJIH B cXemy K4, [ToBeprys ero
BJIEBO, Mbl 3aPSIKAEM KOHJEHCATOD (COSAAEM HANPSIKEHHE MeX-
Ay ero oORJajXaMu); TOBEpPHYB €r0 BIPABO ~~ OCYLIECTBJNEM
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coeflHeHHe OOKNAIOK ¢ BPOBONHHKOM. 3acTaBuM BpANIATHCR
MEKTPHUESCKYI0 MAMHAY (PYKOR HJIHM MOTOPYHKOM) H NOCTa~
BUM KJio4 BvieB0. KoHaeHCaTOp HauHeT SapaKaThCA, H SACKTPO-
MeTp MOKaXeT BO3SHWKAIOUIe MEKAY OOKJAANKaMH HaNpsxe-
Hne. [lepepocem Kmouw snpaso. Jlammouxa Ha MrHOBEHHE
BCOBIXHET, & JIHCTKH JIEKTPOMETpa ONajyT, YKaskbisar, 4TO
HalOpsienne MeXAy OOKNafKamH KOHAEHCATOPA YNaslo 1O
EYJA, T, €, I0OJe B KOHJeHcaTope ucgeso, BHossy noBopagnsan
KJOY BAEBO, MBI HOBTOPHM 3apsifKy KOHBEHCATOpa, a mepe-
KA2ABBas KMOU ONATh BOPABO — BHOBb OyleM Halmojath
BCOBIIKY NaMIOUKH, ¥ T. X,

UTo NPOHCXOMUT B STOM ONbITE? 3apAxKas ¢ NOMOIIBIC SMeK-
TPHUECKOH MAIIMHB! KOHACHCATOp, MEl NPOH3BONMAH pasiene-
HHE 3/IeKTPHYeCcKHX Sapajop. Ha oxwoM nmomoce mainuum, na-
NpHMep @, H, CJCNOBATENBHO, Ha COCNMHERHOR ¢ HuM OGKIaaKe
A nosBnanca HSGHTOK SJEKTPOHOB; HAa ApYToM nomoce b
(1 o6knaake B) — COOTBETCTBYIONINA HEJOCTATOK S/CKTPOHOB.
Mexnay nmomocamu (a CAeI0BaTeIbHO, H MEXAY o6KAazKaMu
KOHAGHCATOpA) BOSHHKJIO HanpsaieHHe (PasHOCTb MOTEHOYA-
N0B}, MI% 4ero, Kak MH SHaeM, Tpefyerca satpatuth paGory
(§ 38). B onHchiBacMoM ONBITE 37y PaGOTY MPOH3BOMMNAH MYCKY-
NBl PYKH HJIH MOTOPYHK, Bpamaiomue Maiougy. Korpa nposox-
HHK DPHCOeAMHALTCA K 00KJajKaM, Ha KOHIAX ero UMeeTcs pas-
HOCTh MOTEHUHAMOB, W B NPOBOAHHKE BOSHHKAeT LBHKCHHE 3a-
PANOB: SAEKTPOHE! OT MeCTa, Tie OHH MMeIoTeA B H3bHTKe (4),
AOTEKYT K MecTy, TAe HX Hegocraer (B). 3apaa na ofkaazxax
OLICTPO YMEHBLIAETCA, HANIPSIKEHHE MEXIY HHMH Dajaer, moye
B KOHJieHCaTOpe MCUe3aeT, a B NPOBOKHHKE NPOHCXOIHT ABUME-
Hue 33pANOB (SJEKTpHYecKHA TOK), KOTOpOe H mpoasadercd
B HaKaJe JaMnoukH. Paspsj KOHJeHCaTopa H NPOTEKAHKE TOKA
3AHUMAIOT MANYIO JOMI0 CeKYHAR. Yrolel cpenmarth aAB/eHHE
Goslee IJUTEAbHEIM, HAN0 MHOMOKPATHO NOBTOPATH ero, GeICT-
PO nEPeKAabIBaA KJIHOY H3 JCBOTO B NMPABOE NOAOKEHHE W 06-
PaTHO, T. &, TO 3apsaKasd, TO Pa3psKaA KOHASHCATOD.

KouaencaTop Mul BBEIH TOJNEKO JJIR TOTO, WIOGH € NOMHOM
SCHOCTHIO BHIEAUTH ABe CTOPOHBI Npolecca, OSYCJIOBIHBAIO-
IEro SJMEKTPHYECKU T TOK: &) COSHARUE H NOMNEPKUBAHAE HATIPA-
Menna (Pa3HOCTH NOTEHIMAJOB) MeXAY ABYMH KaKHMH-JIHGO
Toukamy; 6) cosfaBHe NpoBOAsmied UenH, N0 KOTOpOk NpoHc-
XOIAT NEPEHOC 3aPSAOB MEXKAY STHMH TOUKAMH.

Bropasa noJioBuHa DpoNeccad OCYINECTBAAeTCS TPOCTO €
NOMOIBbIO KJAIOMA, 3aMBIKAIOMEro pasopeannyio uenb, Ileppan
B HalleM cay4ae ofiecrneunBaiack padoTofi SIeKTPHUECKOH Ma-
WHHE, paspensuciiefi sapape, KonaencaTop e CRYXHAA AAH
MarfajHOTO pAasleNeHH:A BCEro CJAOKHOPO mpouecca Ha ABe
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CTaJH#, NOCIEAOBATENBHO NPOTERAIOLIHe OAHA 3a Apyrolt, Jna
CYILECTBA Jie/1d STH LB NOCJAeAOBaTeNbHbIE CTaJHH COBepILEHHO
He HeoOXONUME: ofie CTOPOHH MpoHecca MOI'YT HATH OJHOBpe-
MeHHO H HeNpepbiBHO, H, TAaKHM 00pa3oM, POJib KOHAEHCATODA
YHCTO HAMIOCTPATHRHAA . MoKHO ofioittHCh 6¢3 Hero, Hemocpen-
CTBEHHO CORNWHHB TOYKH ¢ U d, T. €. OCYWIECTBHE 3aMKHYTYIO
Lenb OT OfHOPO HoOMIoCa MaurMHel K JpyroMy. B Takoit menu
BO Bce BpeMs pafioTHl MAaIlHHBI HAET HelNpepbIBHEIN SJEKTPH-
wecKuit TOK, HG0, HecMOTPA HA HeNpepHBHHA Nepexoxn Jiek-
TPOHOB OT @ Uepe3 MPOBOAA H HHTh JAMIIOYKH K b, pa3HOCTB
NOTeHNIUANOB MeXAy b W & Bce BpeMs BOCCTAHABJAMBAETCA
Gaaromaps paGote mammubl, Ilpasga, o6HYHAs 3neKTpocTard-
qecKas MailllHEA He MOIIa O MOANepPIKHBATH JAMIIOUKY B CBe-
TAULEMCA COCTOSIHRH. MalinBa pasfenseT 3a eIHHHIY Bpeme-
HH JHWL HeGOAbIIHE KOAWYECTBA IJEKTPHYECTBA, TaK UTO
MOIIHOCTE €€, AOCTATOYHAS AMA THTaHHA OTAEAbHEIX, NOBOJbL-
HO YAacTHIX BCIHIIEK, HecnocoOHa NOANEpIKHBATL HeNpephB-
Hbifl HAKaN JaMIOOYKH. ,H,.J'Iﬂ PEerHCTpalHKH HEnpephIBHOTO Ciaa~
Goro Toka mpuuniock OB HCIOAL30BATL GoMee 4QyBCTBHTENAD-
HHE yKasaTenb (Hamprmep, raasBaHomeTp). Hrak, B aroMm
ONLITE CYIIECTBOHHO HEOGXOAHMEIMH ABJAIOTCR 3/IeKTPHUECKaAA
MalliHHA H TIPOBOMHHK, COCRMHAKIIHE e¢ IOMIOCHL

M3 pasoGparHoro npumepa Mbl BUAHM, 9TO @4 noddepica-
HUf 6 yenu nposodHUKee HERpPepsisHOe MoK HeolXo0uMo,
umobut 6 smotl yenu pabomaao KaKoe-mo yempoticneo, 8 Komopom
60C BPEMA  NPOUCXOORM NPOYECCH, OCYLECMBARIOWUE pasdese-
HUE SACKMPURECKUX SapR0og H TEM CaMblM NOAJePKHBAICLLHE
HaOpsDKeHHe B LlenH. D70 YCTPOHCTBO HASHIBAIOT LCMOUHU-
KoM WJIH 26HEPAIMOPOM INCKMPUYECKOZ0 MOKA, & ReACTBYIOULHEe
B HeM NpHYHHH, OCYCNOBNHBAIOUIHE PAa3REJNCHHE 3apAIOB,
HOAYUNIH Ha3BaHHE CMOPOHHUX CUA.

CTopOHHHE CHJEL, T. €. CHAH HeSNEKTPOCTATHYECKOTO mpo-
HCXOXKACHHSR, AeHCTBYIOT JIMIIb BHYTDH HCTOUHMKa Toka. Pas-
JeNfAd 3apAfbi, STH CHNEL CO3JAOT PAa3sHOCTh NOTEHUHAMORB
MEXAY KOHOAMH OCTaAbHOHA dacTH nend. B otofl vacti jgsuxe-
HHE 3apAn0B OGYCHOBACHO SJIEKTPHUYECKHM fOJIeM, BO3HUKAIO-
IHM B NIPOBOJHHKE BCJIEACTBHE PA3HOCTH IIOTEHIUHANOB MEXRY
€r0 KOHLAMH,

[lpu mepemelieHHH S7EKTPHYECKOrQ 3apsfia OO SaGMKHY-
mod Tenn paboTa, COBEpILIAEMAad HIEKTPOCTATHYECKHMH CHJAA-
mu, pasua mymo (§ 20). Chaepopatensno, cymmapHas paGora
écex CWJ, NefCTBYIODIMX Ha 3apaj NPH TaKkOM MNepeMemeHdH,
papHa pafioTe JMIbL cmoporsux cuia. [losToMy saextpomsu-
xymell cunofi & nNCTOYRHKA TOKAa HA3LIBAETCH OTHOLIEHHE
pa6otsl A, NpouspBeleHAON CTOPOHHHMH CHIIAMH IPH NepeMe-
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IEHHH TNOJMOXHTENBLHOTO 3apAJA ¢ N0 3aMKHYTOMY KOHTYpY
TOKA, K STOMY 3apHRy:

6=4. (39.1)

Chepyer uMeTh B BHAY, UTO Ha3BAHHE 5JEKTPOABHXYLIAR CH-
Aa» (3. A. C.) HeNb3s NOHUMATh B OYKBAJAbHOM CMbicae, NO-
CKOJIBKY e PASMEPROCTE OTJIHYACTCA OT PASMEPHOCTH CHMK
uan paGothl. M3 cpasuenus gopuya (21.1) u (39.1) caenyer,
4TO 9, I. ¢. & BuIpaMaeTca B BoIbTax. JiAdA TOro wrobul eime
GoJiee ACHO NMPeACTABHTh Bech pasfupaeMulfi BONPOC, BOCHONb+
syeMCA ZHAJNOTHER MEXAY SJMeKTPHUSCKHM TOKOM H TeUeHHeM
BOAN IO TPYGe,

XOpoHio HSBECTHO, HTO JJ/If DONACPMAHHA TeueHHH BOXH
B TpyOe, HeCMOTPR H4 TOpMO3sflliee AelicTBHe TPEHHHA, Heol-
XOJIHMO CO3JaTh MeXAy TOYKAaMH TpyOH HeKOTOPYIO PasHOCTb
ZanJieHnfi, OTa Pa3sHOCTb AABAGHHE H JABHXKET BOAY. BONO-
NpoBOJe, HanmpHMep, 5TAa PasHOCTb JABAEHHA COBJAeTCA C Ho-
MOUIBIO BOZOHANOpHON SaillHK, YPoBeHb BOAM B KOTopoi Bule,
yeM Jofas ToOuKa BoACHpoBOAHOM ceTH. Pasnocts ypopneit
(anu HANMOpD) BNOAHE SKBHBANEHTHA PA3BOCTH NOTEHLHANOB
(HanpsxeHHIO) PNEKTpHUeCKON Uenu, a HanoJHeEHEH Bouoll
6aK Ha pepHIMHe Galll{H HIPaeT PONb 3aPSMEHHONO KOHJeHCa-
Topa B pasolpanHoM Hamu npuMepe. M nojgobuo ToMy Kax mpn
JMEHTPHYSCKOM TOKE KOHNEHCATOP Da3spsiKaeTcsl H PasHOCTh
NOTEHIHANOB NAJAET, CTPEMACk K HYJIO, TAK H 62K NOCTENEeHHO
ONOPOKHASTCH, & PA3HOCTh YPOBHEH CrpeMarcd K HYMO, H BO-
JAHOA TOK Ipekpamiaercd, NORoSHO PJeKTpHUECKOMY. JJeK-
TpuueckHfl TOK Oyjmer Gojiee UAH MeHee KPATKOBPEMEHHHM, B
34BHCHMOCTH OT eMKOCTH KOHIEHCATOPA H CHMALI TOKa; COBep-
IUEHHO TaK Xe BORAHON TOK mpekpaTHTICH TeM OhicTpee, UeM
MeHEBUIIe eMEOCTE GaKa M 9eM Jovublle pacxof Bomdl. M rak e
Kag Jiid NOJNEPKAHHA HeNpepHBHOrO 3AEKTPHUECKOTO TOKa
Guno HeoGxomumo ofecmeddth Kaxoe-TO YeTpOHCTBO (remepa-
TOp), ABIAMEECH HETOUHMKOM «JIEKTPOABHNKymel (anextpo-
paseauteqabsof) cuam» (B HalleM Ciydae SJAEKTPHYECKas
MamiHa), Tak U And HeNpephlBHONH paGoTHl POJONPOBOJA He-
obxoguMo HMeTh YcTpoficTBO, HaTHeTaTeabHH# Hacoc, Koro-
puifi OANEPKHBALT HYXKBYIO PAsHOCTh YPOBHeH, HeCcMOTpA Ha
HeNIpepLIBHOE TedeHHe BONH, U ABNAETCH HCTOYHHKOM <BOJO-
IBHKymeR (TOYHee, BORONONHHMAIONICH) CHIIE,

K specw poad BopoHanopuoro Gaka COBEpIleHHO BCMOMOra-
renbHad, MoxHO Ouino Ou ofecnednts paloTy BOZOHPOBOAA
6e3 Gaka ¢ DOMOULBIO HMaTHeTalomero Hacoca. Onnako BBUKY
HEPaBHOMEDHOCTH nROTPeCVICHHA BOXE B BOJOBPOBOAE TEXHH-
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ueckH yao0Hee HMeTh «3anac Hancpar ¢ NOMOMBI0 BHCOKO pac-
NOJIOKEHHOT0 BMECTHTEALHONO 6aka, NyCcKas Hacoe B XOJ JHIIb
BpEeMS OT BpeMeHH.

He ocramaBnuBasAch Ha PacCMOTPEHHH NPAaKTHYECKH MNPH-
MeHsIeMBX TeHepaTOpoOB, MBI OmHIIEeM NOKa NpOCTOff OnmT, Ha-
IASIHO NOKA3HBAIGIOHA UpPOLece BOSHHKHOBEHHA 9. X, €.

BosbmeM BricoKmH €Takad ¢ AMCTHANHPOBAHHOA Bomol M
BECIEM B HEro JiBa MeTaljuvecKux anektpoga I um 2, coeam-
HeHHBIX IPYF C JAPYIOM [POBOJAME Yepe3 9YBCTBHTEAbHHA
npuGop AAq HIMEpPeHHA ToKa —- ranbBanoMerp (puc. 71). Te-
nepb GyZeM GpocaTh B BOAY ONMH 3a ApYruM HeSoJsbilue CTeK-
AfHHEE WAPDHKH, MH YBHMMM, 4TO BCE BpeéMs, NOKA IAPHKH

¥ Comeronamibig
ARUKL

Pauc. 71. lenepatop ToKa (poab CTOPOHHHX CAM BIpaeT CHAa TAKECTH)

B CTarane nanaior, npabop obuapyRuBaeT SAeXTPHIeCKUH TOK,
nporekaomaR B nposogax. Herpyaro nonaTs, ¥TO 3jech npo-
ucxomut. [lpu conpuKocnoBeHuH € BOJOH CTEKNIAHHHE MIADHKH
3aPAKAIOTCA OTPHIATEABRO, & HacTh MOJMEKy/ BORW nprobpe-
TaeT NOAOXKHTEAbHHH sapaa (cp. puc. 13). Ilox BruanueM cu-
Jbl TAXKECTH OTPHIATENbHO 3apANEHHHE IUAPHKH NMajaioT Ha
METANMHYECKYIO NAACTHHKY 2 K 5apAKaloT e OTPHIATeABHO,
a MONOMATENbHEIE HOHBl BONM, NOAHMMAACH BBEpX, SapAMKAIOT
DAZCTHHKY [ nmonokurenbHo. B pesyanrare Mexny naacTHH-
Kamy ] # 2 BO3RUKAET PASHOCTL NOTEHOHANOB (HANPAKeHHE)
H cosfigercsl 3NeKTPHYeCKOe Noje, Noj NeficTBHeM KOTOPOro
B HPOBOAAX NPOHCXOIHT NeEpeMeilieHie IEKTPOROB OT 2K J,
T. €. WICKTPHICCKHA TOK,
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Tarum ofpasomM, STOT npocrodt npubop mpencrapiser cofoh
reHepaTop SMEKTPHUECKOTO TOKA3, B KOTOPOM POJAb CTOPOHHHX
CHJt HIpaeT CHJAa TAMKECTH, NepeMelnalonias OTPUHATENLHO 3a-
pAKeHHUe MIADHKH BHH3, K INJACTHHKEe 2, HECMOTPS Ha TO UTO
HIARMHOS NPHTHKEHHE NONOMHTENBHBX H OTPHUATEAbHHX 3a-
PAZOS CTPEMHTCH BOCHPENATCTROBATh HX YJAJIeHHIO JPYT OT
Ipyra. [lpeononeBas 910 NPUTSXCHHE, CHJA THXECTH pa3ge-
JIAET 33pAAM H TeM CaMuM OGYCJIOBIHBAST BOSHHUKHOBERHE Ha-
OpPSXeHHn MeXRy IaacTHHKamu I u 2.

Pasofpanneiii ONLIT NO3BOASET HAM YACHHTH €INE OAHO
OYeHb BaHOe O0CTOATENBCTBO. Ecai O RHUNKOCTH, B KOTO-
pyie MH GpocaeM LDIapHKH, GHAa HISAJILHLIM AHESMEKTPHKOM *),
TO, PasOpPBaB Uenb MeXIy NiacTHEAMA [ B 2 H MOAKMIOYHB
KOHIBl TIPOBOJIOB K CTEPXHI0 H KOPNYCY SJAEKTPOMETPa, Mbi
MOT/IH Obl NPAMO MSMEPHTE HANPAMEHHE MEXIY SJAEKTPONAMH
{ u 2, roTopoe NO Mepe NAAEHUS IIAPHKOB H HAKONAEHUA 3a-
PRJIOB Ha 9/IEKTPOAAX BCe BpeMa BospacTano Oul. Jlo kaxux nop
npozonKaacs Ob STOT NPonece HAKOMMEHWA 3apAN0B H Hapa-
CTAHHA HANPAIKEHHA MeXLY eKTpojaMu? OueBHiHo, uTO N0
Mepe pocTa 3apAA2 M YCUISHHA NOVIA MEXIY SAeKTPojaMH Bee
GoJiee BOBPACTAIOT CHJB! SAEKTPHUECKOro MOJN, NPENATCTBYIO-
wHe HaflenHio apHkoB. Ecanm OH XHAROCTE OHI2 HALANE-
HBIM DASAXEKTPHKOM, TO B KOHIE KOHIIOB CHVIH SIeKTPHYECKOTO
TNOAA YPABHOBECHJH Cbl CHAY TAXKECTH, MNajeHHe MIAPAKOB ¥
HapacTaHHe PasHOCTH NMOTEHUMANOB MEKAY MNISKTPOAAMH npek-
paTtnpch Ouf, Mer BoapM, Takum ofpasoM, 9TO PasHOCTE ho-
TeHHHANIOB H& 3AKHMaX PAICMKHYTOrO TeHepatopa (B JAARHOM
CJYy4ae reHepaTOPOM ABAACTCSH CTAKEH C NaZAMHMH HIApHKA-
M#) BO3PacTaet A0 TEX NOp, TIOKa CO3JABAEMHE &0 SJAEKTpH-
MeCKHe CHJIb He YPABHOBRCAT CTOPOHEHE CHAMN. 310 HMEET MECTO
H B ciy9ae Aoboro Zpyroro reHepaTopa SAeKTPHYSCKOro TOKa.
TToaromy B Kawecmee mepu saexmpodsudcysyed cuast, Oelicmeoy-
rowel @ eenepamope, CAe0yem NPUHAMSL My PAaIHOCTL NOMEH-
yuaane, Komopas cosjaemcs e HG 3SOMUMOAY DPUSOMKHYMOZ0
Zenepamopa.

HeoGxonuMo MOMEpKHYTh, YTO 3. A, C. TeHEpaTOpa H3me-
PAETCA PaA3HOCTHIO TOTEHIHAZOB HA €r0 3aKHMaXx NMpPH yCIo-
BHH, 9TO LENL PASOMKHYTa. ECIA HCTOUHHK TOKA TOCHAAeT
B KaKy-1100 Henb TOK, TO HANpSKedHe Ha SJEKTPOZaxX 3a-
BHCHT OT CHJIBL 3TOT'O TOKA K OHO TeM MeHbile, JeM GOJbHe CHIA
Toka. FloaToMy OZMH M TOT e HCTOYHHK, B 3aBHCUMOCTH OT

*) JucrranuponaHHas BONA He ApAseTCA XOPOLIHM JRSAEKTHHKOM NAS
srofl tens. CTepieHb B EOPNYC SAEKTPOMETPA OKaSHBAIOTCA COCAMHEHHM-
MH TPOBOAAMUM (XOTA H ¢1a00) cronCoM BoZb, B MEXIY HAMA He CMOXET
YCTAHOBRTECH Pa3l OCTh DBOTEHIHANOCS,
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CHJIH OTOHPaeMOro TOKa, MOXKer offafarb pasAnYHBIM Hanpa-
MeHAeM Ha 3neKTPoRax, MaxkcHManbHOe M3 5THX HaNpPHMKEHHR,
CyIIecTBYIOiiee TIPH PasOMKHYTOMN IlenH, H MOKasHBaer 9, 1. €.
HCTOUHHKA.

Ckasannoe cOXPaHAeT CMBICT H B MeXaHH4YecKofi AHANOrUM,
IIpepmonoxkuM, 9TO BOACHPOBOAHAS CETh OTKJIOHEHA, H CHPO-
CHM ce0s1, IO KAKOrO YPOBHS HACOC MOMeT HaKauMBaTb BORY B
famnio? OueBnABO, 370 6VIeT NPOHCXOOHMTE AO TeX NOP, NMOKa
CHAIE JABAeHHS CTON6a BOOM B GaillBe, NPOTHBOASHCTEYIOWHE
pafioTe HAcoCA, He YPABHOBECAT CHAY, ¢ KOTOpol HAcoC NOHHT
poay. TakuM ofipazoM, BHCOTZ CTosifia BOABI MJIH, TOUHee, JAB-
JAeHHEe 3TOTO CTOAGA NMPH OTKMOYEHHOM BOIOUPOBOJE ABAAET-
¢ Mepofl ¢BoAONONEeMHON cHnBl» Hacoca. Eciin ke Boponpo-
BOAHAadA CeTh BKJIOYEHE, T. €. IIPOHCXOZHT He TONBbKO NPUTOK
BOIH B GalIHIO, HO H ee OTTOK, TO YPOBEHb BOIH H JABJEHHE
Beerza GYAYT HEXe, 9eM NpH OTKIOYeHHOM BOAONpPOBOJE,

§ 40. IIpuInaxky SNCKTPHYECKOTO TOKA. DASKTPHYECKHA TOK,
KaK MLl TOBOPHJIH BHILE, £CTh DPONECC ABWMKEHHT 3apsAL0B B Te-
Jie, Mely Yy9acTKaMH KOTODOIO CO3ZAH& Pa3HOCTh NOTeRUUa-
a0, OzHAKO IpHPOAA cHOCHTEACH 3apAjar, T. €, TeX 3apAKeH-
HHX YaCTHH, MBIKEHWe KOTOPHIX COCTABJNAET SJEKTPHUUueCKMEd
TOK, B PasHBIX Cly4adX moxeT ObTh COBEPLIEHHO pPasnH4Ha,
Hanbonee npocTHM KB HaMAAAHLIM ABAAETCA TOT CaAydal, Korja
9THMH HOCHTEASME ABJAAIOTCA NPOCTo ReGoAbLIde 3apHKeHHEIR
KDYIHHKH Be{lleCTBA, HANPHMED CTEKJNAHHBIC LIAPHKH B ONHITE,
HsoGpaxcennoM Ha puc, 71. Ho Takue ciyuaM OueHb PeIKH H HE
THITHYHBL /15 ABJICHHST 3JIeKTPHUECKOTO TOKa. B momapasioieM
GOJbRIHHCTBE CRYYaeB NPOXOXKAEHHA TOKa 4Yepe3 pasviHuHbIe
TeJIA HOCUMEAAMU 3aPAOQ AeAomes Aubo woust seuecmea {mo-
JIOKHTEABHO HIH OTPHIATESLHO 3apAXKeHHble MOJEKYJH H/AM
aToMHl), 2460 ceob00Rbie arexmponst, B nepBoM caydae ropopsaT,
4TO BEINECTBO OGAagaeT uonHoll nposodumocmb0 HAY 9TO Mexa-
HHSM NPOBOJHMOCTH ABJAETCH UoHHbiM. Bo BTOpOM cAyuae ro-
BOPAT 00 sAexmportod npoeodumocmu. W3BeCTHW w caydan
CMEWANHOZ TDPOBOJMMOCTH, KOTZA HOCHTeNSMH 3apAja $B-
ARIOTCH H HOHW W SVIEKTPOHEL OHOBPEMEHHO.

Bo pcex cayuasx SAeKTPORHOA H HOHHOH NPOBOAMMOCTH
niepeMenNieHHe OTAGbHEIX SJIEKTPHUECKH 3apKeHHEIX 9acTHI
HENOCPeACTBEHHO He Habmoaaerea, OfHaKO MIEKTPHIECKUE TOK
BLISEIBaET PAsIHYHbIE ABNEHHA, KOTODHE He MMEOT MecTa npH
NOKOAIMRCA Sapsjax, W N0 3THM CONYTCTBYIOIIMM ABJACHHSM
HH NpHSHAKaM TOKA MOXKHO BCETZ2 ONPeRSNHTh HalHY#e TOKa,
IMosHaKoMUMCH C 9THMH SBJICHHAAMH.
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CoeauHHM € MCTOYHHKOM TOKa npHOOpH, H3o6paXKeHHEe Ha
puc. 72. Ilpu 3amprkanun Kmodedi GyAyT NPOHCXOIMTE CAGLYIO-
wue SIBVIeHUS,

1. HuTo naMnouRH pacKalfieTc? H HAYHHACT CBETHTHCR
(puc. 72, @). D10 3HAYKT, YTO TOK BLISHIBAET HArpeBaHHe NpO-
BOAHMKA, IO KOTOPOMY OH [IPOXOJUT, T. €, SALKIMpuveckuli mox
npouseodum mensoeoe Oelicmsye, OQTMeTHM, 9TO B 3TOM ONLITE
HarpeBaeTcs He TOABKO HHTh, HO H BCE OCTalbHbBIE NPOBONHHKH,
TOJBLKO MEHEee 3aMeTHO.

\‘\I’:/
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Puc. 72, Pasnuunue JeflcTbAs ToKa: @) CRETHTCA SAEKTPHMECKAA AAMIOT.
Ka HakanHpauHa; 6) NOBOPAuHBAETCA NepHeHAHKYNAPRO K NpOBOgy €

TOKOM MalRHTHARA CTPeKA; 6) BEAEAIOTCA BOJOPOA H KHCAODPOX H3 MOAKHC-
nennol oAk, HaanTofl B U-obpasHuil crexnamHRE cocyn

i
\

2, MarnuTHas CTpeNKa OTKJCHAETCA OT NEPBOHAYANBHOTO
nonoxerHa (puc. 72, 6) u ocTaeTcqd OTRIOHEHHOR Jo TeX mop,
NOKa KMNOY 3aMKHYT, Jaekmpuueckud mox npoussooum mae-
Humnoe Oeldemsue,

3. Ha metananveckux snektpopax I u 2 (puc, 72, @) sbine-
JNAOTCA ashl, KOTOPhle MOJHHMAIOTCA B BUHJE MY3LIPLKOB M Ha-
KannuBaoTc B BepXHell uactu oGeux monoeuE U-o6pa3goro
COCYZA, SallOjAHEHHOTO nomxHcaenpoil Bopofi, Hcecaenya ath
Ta3bl, MOXHO yBeIUTLCH, UTO HA SNEKTPOJE, COSAHHEHHOM C 110~
JOKHTESIDHEIM NOMIOCOM 9JEMeHTa, BHIIENRETCA KHEAOpOHd, a
Ha 3JICKTPOJie, COEAHHEHHOM ¢ OTPHIATENBHEIM MNOJIIOCOM,~—
BOZICPOX. Brinyckas depes Kpanul ofa Tasa B pesHHOBYIO TpyG-
KY H NOTpYyKaf ee KOHEI, B MBLIBHYIO BOAY, MOMHO HAMONHHTD
CMeCLI0 3THX TasoB, TaK Ha3bBAaeMHM IPeMyYHM Ta30M, MhlTbe
Hble #y3sipu. IIpu nOpHEeceHMH CIUMKH MY3bIPH BSPHIBAIOTCA.
Mul pHJUM, 970 NPH MPOXOMASHHH SICKTPHIECKOrO TOKA Uepes
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NOJKHCIEHHYIO BOAY MPOHCXOJHT Pa3fie/ieHHe ee Ha COCTaBHbie
wacta. Jrexmpuneckuii mox npoussodum xumusecKkoe dedcmaue.
OnHT N0KA3KBaeT, YTO XHMHYecKoe jelicTBue TOKa Habmo-
Jlaerca He BO BCeX MPOBOAHUKAX. DNeKTpHueCKHR TOK B MeTaj-
JIaX He BHI3HBaET HEKAKHX XHMHUECKHX H3Menennit, HaoGopor,
B pacTBopax CepHON KHCJOTH, NOBAapeHHOH COMH, CEMATPH H
BO MHOTHX JPYTHX BEIeCTBaX TOK BLI3LIBAET BHJCNEHHE COCTAR-
HHX 4acTefi. [103TOMY NPHHATO JEJHTL BCE NPOBOJHHKH HA Jpe
FPYRILL APOGOdKUKL hepeo2o poda, B KOTODHIX S/ICKTPHUYCCKUR
TOK He BLISHIBACT XHMHYecKHX jefcTBuil (K HMM OTHOCATCA BCe
METa/IH, & TakKe YTOMB), U nposodruky smopoeo poda, KoTopoie
noj feficTBHEM 3/MEKTPHUYECKOTO TOKa Pa3jeNaloTcst Ha COCTaB-
Hble yacti, [IpOBOJHHKH BTOPOro pOfa HA3HBAOT elIe SACKHIPO-
AUMAMU, 8 CaMO fIBJIGHHE PAa3ioKeHUS BEECTBA TOKOM -
8ALKkMPoAUsOM (OT IPEUECKOTO CJIOBa «JIHO® — Pasfaraw).

Prc. 73, JleficTove sfeKTpHuecKOro TOKA Ha MArHHTHYIO CTpeAKY He sa-
BHCHT OT CBOfiCTE NpOBOJIHEKA, MO KOTOpPOMY TedeT TOK. TOK, cosflaBaeMuilt
GaTapeell raJEBavMyuecKHX SiemeHToR 5, TPH zaMERHyTOM Kiove i mpo-
XOANT Yepe3s TeepEmE (nmposonoxa I}, mupkmfi (pacteop npoBofAmeft
®KHAKoCTE 2} B rasoofpaavul® (TpyGKa ¢ paspeeHHuM rasos J) mposop-
HHKH, BRISHBAHA OKOJC KaXAOTC H3 HHX OTKAOHEHRE MATHHTHON CTpeREH.
Crpenka ycrasanHeaerca NepneHJHKYA#PREO K NPORORHKKY

Harpesalie NpPOBOAHHKOB NPH HPOXOIKAEHHY Yepe3 HHX
RAHHOI'O TOKa MOXeT ObTh Ooabiie HIAK MEMbiie B 3aBHCHMOCTH
OT cBOHCTB NpoBOAEHKA. B HallleM ONBITE HETL AaMACGUKH CH/b-
HO HaKamupaercs (cewune 1500°C), a apyrue mposoaa TOR e
UeN¥ HarpeBaldTCA 9YTh 3aMeTHhlM o6pasoM, Hekoropme Be-
mecTBa (HAampKMep, CBHHEI} MOXKHO NMPHBECTH B TaKOE COCTOA-
HHe (MOJAYYuBLee Ha3BaHHe £EEPXNPOSOJRLLL20), TIDH KOTOPOM
OHH [IpaKTHHeCKH COBCeM He Harpepalotcs TokoM (§ 49). Ta-
Kim o0pasoM, H Tensiopoe feficTBHE TOKA NPORBAAETCA B 3@
eucumocmu om caotiems npoeodruka.

Maznumnoe e JefictBue TOKA TPOABNAETCA BCErka, Heda-
BHCHMO OT CBOHCTB IPOROAHHKOB; MATHHTHAH CTPENKE, TOCTas-
JeHHAA RNapannelbHO C at0duis wpoBoamuKoM (puc. 73), no
KOTOPOMY HAST TOK ONpelAeleHHOH CHJAH, BCErfa HCHIBIThIBAET
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OTKJICHEHHE HEe3aBHCHMO OT cBOfCTB NpoBojHuXa *). MosrTomy
MATHATHOE AGHCTBHE TOKA CJISAYET PacCMaTpuBaTth KaK HanGo-
Jlee XapaKkTepHOe MposBleHHe TOKa, OTMeuas s1o, Papagei
ropopun: «Her peficTeuA, GoNee XapakTepHOro Wia SAeKTpH-
ecKOro TOKaw,

§ 41. Hanpasaenne Toxa. BepHeMcs K onury, u306pamennomy
Ha DHC. 72, KO MPHCOSIMEAM KOHIE NPOBOAOE, HAYHIHX K IeHe-
paTopy TOKa, Takmm obpasoM, YT00H TIpOBOJ, COeNMHABUIHicA
paHee ¢ MOAOMHTEAbHEIM MONIOCOM, OKasaiCH COSIMHeHREM ¢
OTPHLIATENbHEM, H HA000p0T, MLl YBHAHM, YTO TOJABKO #1M40608
AeficTBre TOKAa (HaKaNHMBAHWE JAMIIOYKM) OCTaeTcs 0e3 usme-
Henud. MaruuTHAA e CTPEiKa OTKIOHAETCH, HO B Jpyeyrwo
CTOPOHY; KHCJIODPOX BHARKACTCA HA TOM H3 S/EKTPOAOB, Ha
KOTOPOM paHee BRIAENANCA BONOpPOR, H T. A. [losromy mms
XapaKTepHCTHKH TOKA HYKHO YKa3aTh, K KaKOMY M3 NOJOCOB
feHepaTopa TOKA NPHCOeIMHEEH Kaxiwil nporod. Buecro storo,
OZHAKO, IOBOPAT O HANPUSACHUU MOKA, NPpHYEM COBEPINEHHO
NPOUSBOALHO NPURLMIMON, WO MOK 60 eHelinell yenu cenepa-
Mopa RANPABACH OM NOAOMUMEAbHOR0 €20 NOAOCA K OMpuya-
meavrony. Iostomy, korja roBopaT, YTO B NPOBOJHHEE HAET
TOK OT TOUKH & K TOUKe b, TO 370 3RAYHT, YTO TOUKE & COCNHHEHA
€ NOJMIOKHUTENLHEM NOMOCOM MeHepartopa, a b — c oTpullaTenD-
HBIM, T. €. PASHOCTb NOTEHIHAJIOB TOUEK & H § MONOXKHUTENbHA.

Hnade MOXHO CKa3aTh, 9TO 3@ HANPAGACHUE MOKO YCAOBHO
NPURUMAEMCR MO RANPAgAeHUe, 8 Komopor Osueaaucs Obi nod
deicmaues PA3HOCMIL NOMEHYUAACS ROAONHCUMEALHNE SapA0L.
Ho s1o BoBCe He O3Hadaer, 4TO BCErAa M BO BCeX NPOBOAHHKAX
BBIKYTCR MMEHHO NOJIoXKHTeNbHHe 3apajn. Hanporus, B of-
HEX CAY4aAX B NPOBOAHUKE (paKTHYECKH JBEKYTCH TOMBKO OT-
pHHaTeAbHEE 3apAANl, B APYIHUX JKe HMEST MeCTO ABHXEeHHe
3apANcE OGOHX SHAKOB B NPOTHBONOJOMHHX HANPABJNGHHUAX.
B uactROCTH, MH yXe ymoMmuuaau (§ 6), wro B Baxuefimpx
NPOBOJHAKAX — METAMNAX — MOTYT HEPEMEINATheAd TOJNBKO
BJIEKTPOHKI, HeCylline OTPHLATeNbHEIR 3apaxk. [IpH saMHKanun
SJleMEHTA METALIHYECKON NPOBOROKOA 3JIeKTpRUECKOe moje
JABHXKET 37IeKTPOHH B CTOPOHY BO3pacTaEus noteHuHana (§ 21),
T, €. OT OTPEHATENLHOrO NOMIOCa K HOVIOXHTEAbHOMY. MEr Bu-
JEM, 4TO 33 HanpasieHHe TOKa NPHHATC HanpaeleHHe, NPOTH-
BONOMOKHOE JBHXEHHIO aJteKTpouoB. ClreflyeT NPHIHATh TaKoe
onpejeleHHe HanpasieHHS TOKa JAOBONLEO HeyIadukM, Ouo

*) Ipy DoCTaHOBKe ONMLTA B KavecTBe rasooSpasHoro MPOBONHHEA
YROGHO BIATH NPAMYI0 MeEHIHHCKYIO PTYTHYIO AaMny. Heo6Xoanmo ToJabKo
BAWATHTL 3pHTE/eH OT BpeAHOro feficTong YARTPadHOAETOROI0 ARAYICHHS
STOl AaMIL NNH HOMOULH Hayerol Ha Hee cTekAARHOR TpyOKHE.
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OO CACAAHO B Te BpeMeHa, KOTAa NPeiCTaBJeHHE 06 3JeKT-
poHaX M HX CBOHCTBAX ellle He GELIC BReASHO H NPHPOJA HOCHTE-
Aeh 3apsfa B MeTamnax Ousa emle HEHSBECTHA.

§ 42. Cuna Toxa. O HaAuYHH TOKA MBI MOXKEM CYAHTH 10 M50~
My M3 spjennt, onuncauHnx B § 40. Jlnn xoausecmeennold xe
XapakTepPHCTHKHE TOKA BBOIHTCA TOHATHe cuasi moxa. Cusod
MOKG 8 NPOSOCHUKE HOBLIBAOM (PUILNECKYI0 BeALYUNY, DABHYIO
KOAUHECMEY IACKMPUNECISN, NPOXODALEMY Hepe3 cesenue npo-
po0nuxa 30 eQunuyy epemenu. Taxum o8pazoM, ecqid 3a Bpemsa
t "epe3 ceudeHHe NMPOBOJAHMKA MPOXOJHT KOJHUECTBO 3JEKTPH-
%eCTPa, PABHOE f, TO CHJA TOKa

=1 (2.1

Bo uafeskanue HenopasyMeHuii moadepkHeM ewie pa3, uTO
RepeHOCH 3apAja ¢ B OAHOM HANpaB/IeHHH HJAH 3apaga —q
B HPOTHEONOJIOXKHOM HANPABAEHHH ¢ TOYKH 3PEHHS ompefene-
HHA CHJEL TOKA COBEPIIeHHO TOXAecTBeHubL. Iloaromy B popuy-
sie (42.1) noxt 3apanOM ¢ ML pasyMeeM CyMMY TeX 3apsaoB, Ko-
TOpLie ObliH PaKTHUECKH NnepeHeceHbl MONOKHTALHO SapsKen-
HHMH HOCHTEISIMH 3apsiia B HANpaBReHHH, YCJIOBHO NMPHHATOM
Hamy Sa HaOpaBVIeHHE TOKA, H OTPRIATENBHBIMH HOCHTENSMU
B NPOTHEONOJAMKHOM Hanpapaehnd. Tok, cuia H HanpaeneHHe
KOTOPOro He MSMEHAIOTCA C TeUEHHEM BPeMeHH, HA3uBAIOT Ho-
CMOAHHBIM MOKOM.

[pexpe Bcero BOSHHKaET BONDPOC, NOCTOAHHA JIH CUMA TOKA
BO 6Cex cewenuax nposoguuxa, Ecsia a0 uMeer Mecro, To, Cie-
ROBATeNbHO, JEKTPHYECKHE 8apaibl NMPOXOMAT Yepes NPOBOA-
HHK, He saKanaueaach: vepes moboe ceveHne NPOBOAHAKA B OAHH
H Te Xe NPOMEXYTKH BPeMeHH BPOXOIMT OAHO M TO Xe KOJH-
"eCTBO SAeKTpHuecTBa. Takof TOK HASLIBACTCS YOMAHOSUBIHIULMCR
(cranmonaprbiv), ONEIT MOKasbiBaeT, YTO IS YCTAHOBAEHHA
TOKA fIOCTATOYHO OUYeHb KOPOTKOTO NDOMEXYTKR BPeMeHH.
ITosToMy B Cayyae HOCTOSIHHOIO TOKA MBI BCErga HMeeM Jeslo
€ YCTAROBUBILIMMCH ToKoM. Eciu TOK He mocrosiHeH, a M3Me-
HAeT ¢ TedeHHEM BPEMEHH CBOIO CHAY HAH JaiKe CBO Hallpapie-
HHe, TO NpH GLICTPOM M3MEHEHHH TOKA MOXKeT HaOmiofaThes H
HEYCTAHOBUBIIHACT TOK, T. €. B PA3HbIX Ce4eHusx NMPOBOJA B
odux u morm He MOMEHM MOXKeT HaOMOAATECA TOK PasHOMN CHJLL,
em jnsHee MPOBOJ, TEM BEPOSITHES, YTO NPH NepPeMERHOM TOKe
MOXeT C03JaThCA TaKoe nojioxkenne. B manbHefimeM Mu Gyfem
BCETZA HMeTh JeA0 ¢ YCTAHOBMBUIMMCA TOKOM, TaK 4TO jnd
onpejiefieHus CHIB TOKA MOXKHO H3MEPHTDb ee B 4100os MecTe
NpPOBOAHHER,

104



EAMHEGA CHJR TOKa Ha3HBaeTcs asnepom (A) B dects dpan-
nysckoro ¢uanka Anape Mapy Aunepa (1775--1836), Onpeae-
JienHe amnepa 6yner sano B § 133. [Ipumensiores u Goaee Me-
Kue efHHALR: Musauannep (MA), paBHEIR oaHOM THCAYHO AoRe
aMmepa, u suxpoamnep (MKA), paBHutl OnHOR MYJLIHOHNOM None
aMnepa,

3nag cuay Toxa I B Kakom-1uGo IPOBOZHEKe H Bpems f,
B TeyeHHe KOTOPOFO NPOXOAHJ TOK, MOXHO waliTH 3apsj ¢,
npoeamui yepes NpoBOAHHK 3a 310 Bpems. CoryacHo (opmyne

(42.1), on paseH
g=1ILt (42.2)

? 42,1, 3apan oamoro saekTpoma pasex 1,60.10-1% Kua. Cxronsxo
SNEKTPOHOB NPOXOANT B i ¢ uepes HONEPEuHOS CRUSHH2 MPUBOAOKH,
No KOTopof TedeT Tok | AP

§ 43. «CxopocTh BACKTPHYECKOTO TOKA? H CKOPOCTH ABHMMEHHS
HocHTenel 3apapa. Ilpencrapum cefe ouels AMHHEYIO HENb
TOKa, HanpuMep Tenerpaduylo JHAHIO MeXKAY ABYMS [OPOJAMH,
OTCTOAMMMHE OfHH OT Apyroro, ckaxeM, Ha 1000 kM. Twarenn-
HBle OMBITH MOK&SKWBAIOT, UTO AefiCTBAR TOKA BO BTOPOM ropoje
HaYRYT OPOABAATHCK, T. €. HEKTPOHbl B HAXOAAMMXCH Tam
NPOBGAHWKAX HaYHYT ABUTarhcs, NpEMepHO depes 1/300 ce-
KYHIH IIOCJIe TOrQ, Kak Ha4afloch WX ABHMKEHHE N0 NpOBOAAM
B NepeoM ropoae. Yacro ropopsAr He odeHb CTPOrO, HO OYeHb
HarisgfHO, ¥TO TOXK PacnpoCTPaHfeTcs NO MPOBOAAM CO CKO-
pocteio 300 000 Kkm/c.

3710, OJHAKO, He O3HAUAET, YTO ABHIKeHHe HocHresel sapaia
B TNPOBOAHHMKE TIPOHCXOAMT ¢ 3TOA orpomHOfl CKOPOCTBIO, TaK
YTO 3MEKTPOH KAH MOH, Haxomubmiuficss B HalleM NpHMepe B
nepeoM Fopoae, uepes 1/800 ceKywaAH ROCTHTHET BTOpOTO,
Bosce uer. [puxienne nocuteseft B MPOBOSHHKE NPOHCXOAHT
MOYTH BCEr/ia OYEeRb MEeNJIEHHO, CO CKOPOCTHIO HECKORBKO MH/M-
JIHMETPOB B CeKYHAY, a 4acTo d elle Menbile®t, MU Buz#M, cle-
JOBAaTeNbHO, YTO HYXKHO THIATEALHO Da3/AdaTh H HE CMElH-~
BaTh MOHATHA ¢CKOPOCTb TOKA® H ¢CKOPOCTH JBHIKEHHA HOCH-
Teaell sapAaiar,

Yrobur pasofpaTbCa B TOM, 410, COOCTBEHHO, MM MUMeeM B
BHAY, TOBOPR O «CKOPOCTH TOKa», BepHeMCH CHOBA K ONBITY
¢ NepHONUYECKOM 3apAAKol H paspAAKOd KoHeRcaTOpa, H3o0~
paxkenHoMy Ha puc. 70, HO NpeAcTaEBHM cebe, wTO NPOBOAa B
npaBofi yacTH 3TOTO PUCYHKA, Yepe3 KOTOpHie pa3psKaercs
KOHJGHCATOP, OYeHb JUIMHHH, T2K YTO JAMNOYKA HAH npubop
L1 o0HapyXeHHA TOKa HaXOAATCA, CKaxXeM, HA DacCTOAHHH
B THICAYY KHAOMeTPOB OT KoHpeucaropa, B ToT MomeHt, Koraa
MBl CTaBHM KJIIOY BOpaBoO, HAYHHAETCsA ABHMKEHHE 3/IeKTPOHOB
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B y9acTKax NPOROJOB, MPHJETACIMHX K KOHASHCATOPY. DAeKT
POHLl HAYHHAKT CTeKaThk ¢ oTpunatenpholl obkmazku A; on-
HOBpeMeHHO, BCAGACTEHE MHAYKIRM, JOMIKEH YMEHbIIAThCH H
NOIOXKETSILHBIR 3apaj Ha oOKAaaKke B, T. e. 3neKTPOHH AOMK-
HHl NpHETEKaTh K O0KAanke B 13 COCEAHHX YHACTKOB DPOBOAA:
sapsAf Ha OOKAAAKAX H PAIHOCTH MOTEHIIHANOR MEKAY HHMH Ha~
YUHAET YMEHBITATBCH.

Ho nepemeitense 3JMeKTpOHOB, HpOHCIIERNIee B yJacTKax
BPOBOAOB, HAMOCPENCTBEHHO NMPHMEKAIOMUX K OOKAaAKaM KOH~
JieHCaTOpa, DPUBOAWT K NOABMEHHIO A00ABOUHEIX 31eKTPOHOB
{B yuacTKe OKOM0 A) HAH K YMEHLOIEHHIO HX UKCAA (B yYacTKe
okono B). Dro nepepacnpedesenue SNeKTPOHOB M3MEHSET
IeKTPHYECKOR TIONIE B COCEOHUX YHacmKkax UenH, ¥ TaM Takxe
HAYHHASTCH ARHKEHHe MAeKTPOHOR. YKajapHmifl Nponece 3a-
XBATHIBAET BCe HOBhIe H HOBHIE YYaCTKH IeNH, H KOI'Ka, Harko~
Hel, JBHMEHHe VICKTPOHOB FAYHETCA B BOJIOCEE YAajeHHON
HAaMIIOYKH, OBO TIPOABHTCA B HaKaAWBaHHH BOJIOCKZ (BCRHIU-
ke)., [TopATHO, YTO COBEPIICHRO AHANOTHYHBIC ABJICHHA HMEIOT
MECTO H HpH BKIIOUEHHH A00020 2EHEpamopa moxa.

Takem ofpasoM, Hadapmeecs B ONHOM MeCTe JBHXKeHHE
3apAnOB Yeped HIMEHEHME MEKTPHUUECKOTO NOAS paclpoctpa-
HAerca no Beedl nenw. OunK 3a ApYrAEMH Bee 50/iee YAANEHHBIS
HOCHTENH 3apaja BOBISKAIOTCA B 9T0 ABH:KeHHe, H 9Ta Nepena-
93 JefiCTBHS OT OEHHX SAPAAOB X APYTHM H NPOHCXOMMT C Or-
pomHof ckopocthio {orono 300 000 km/c). Muade moxno cxa-
3aTh, YTO IEKTPHUYECKOE JEHCTBHEe NepefaeTcd OT OAHOA TOYKH
giend K gpyrofi ¢ 3Toll CKOPOCTEI0 HAH 9TO ¢ BTOH CKOPOCTRIO
PAacTIpOCTpaHAeTCsl BAOJDb NMPOBOJOB H3MEHEHHE SVIEKTPHUYECKO-
IO TOJis, BOAHMKINEE B KAKOM-HHOYAb MecTe IEMH.

Taxam o6pasoM, ma cxopocms, KOmMopyI0 Mbi 848 Kpamxocmy
MOSGEOEM ACKOPOCITI0 MOKOY,~— IO CKOPOCIML DAChPOCmpate-
HUus 600Ab NPOCODRUKE USMEHEHWL SALKRMPUNECKO20 NOAR, G OfM-
Rrofb He cropocms QsudceRuA @ Hem Rocumered sapada.

TloscEuM cKasagHoe Mexamudeckofi amanormeil, ITpemcra-
BHM cefie, 9TO JBa FOpofa CoOeJHHeHH HedTenpoBOAOM H YTO
B ONHOM K3 STHX NopoaoB Hawa)l paforaTh macoc, nosHalomMuk
B 5TOM MeCTe JABReHHe HeTH. IT0 NOBHUIEHHOE AaBacHHe §y-
JeT PAaclpocTpaHATECA [0 KEAKOCTH B TpYOGe ¢ Goabmoit cko-
POCTHIO ~~ OKOJG KAJIOMETPa B CeKYHIY. Takum ofpa3aoMm, de-
pe3 CeKyRAY HA4HYT ABHTATECH YACTHUN HAa PAacCTOAHHH, CKa-
mem, | KM OT Hacoca, wepes jiBe CEKYHAH — HA PACCTORHHH
2 EM, 9epes MHHYTY — Ha paccrosuax 60 kv a 1. A. Cnycra
npUMepHO FeTBEPTH UACA HAYHeT BHITEKaTh H3 TPYOH HepTh
B0 BTOpoM ropoae. Ho jinukenme caMAX 4acTHIL HEpPTH DpOHC-
XOJHT SHAUHTENBHD MeLNeHHEee, H MOKeT NpofiTH HECKONLEO
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CYTOK, MOKa Kakue-HKOGYAb ompejeseHHHE HaCTHUBL HedTH
BORAYT OT DEpBOro ropopa Ao BToporo, Bosppamanach K asekT-
PHUYECKOMY TOKY, MHl JO/MHEL CKAa3aTh, YTO 4CKOPOCTH TOKa»
{cropocts pacnpOoCTPaHEHHH NIEKTPHUECKOTO TIONS) aHANROrHY-
Ha CKOPOCTH pacMpOCTPaHeHHs! JaBNeRHs No Hedrenposopy,
& ¢CKOPOCTb HOCHTeJed» aHAJAOTHYHA CKOPOCTH ABHIKEHHR Ya-
cTul, camoil RHedTu.

§ 44. Iannpanomerp. B 3aBMCHMOCTH OT CHJIH TOKa AeficTBHA
€ro MPOABAAIOTCA B pasuuHOM crenerny. ITosToMy Ana usmepe-
HAA TOKa MOXKHO HCNOAB30BATE MOGoe AeficTBHE €My H XHMH-
YecKoe, H TEN/I0BOR, 1 MarruTHOE. I1puboptl, npeanasnageHnkle
AR HSMEPEHHR CHJB TOKa, HOCAT HA3BaHHE 2Gb8QHOMEMIPOE.

Pue, 74, YcTpoilcTRO TeDAOBOrG aMDEpMETPa: 4) TOKA HYepes aMIepMerTp
#ier; ) TOK Uepel AMIEPMETP £CTh

Mu onmmewm noka nauGonee nmpocTON THN FallbBAHOMETPA,
OCHOBAHHOTO Ha TEMJIOBOM AeficTBHH TOKa (puc. 74). O coxep-
JKHT TOHKYIO NPOBOJIOKY I, 3aKpenJIeHHYI0 Ha KOHIaX, yepes
KOTODPYIO TIPOMYCKAT uaMepseMuil ToK. K ee cepeipse mpm-
KpemieH Konell npouHOH TOHKOR HHTR 2, o0epHYTOR BOKpYF
ocH crpenxd O H cKpenJieHHON IpYIHM KOHLOM ¢ PacTAHYTOH
npyxunolt. Ilox peficTeHeM Toka rnpoBosoxa I Harpepaerca H
yanuudaerca. [Ipn 510M HUTH, OTTATHUBaeMad NPYXHHOMA, NOBO~
pavrBaeT CTPeKY HA EeKOTODHHA YroJ, 3aBHCAIMI oT yIim-
HeHHS! IPOBONIOKH, T. €. OT CHJK! TOoKa. Ha mkane ranspano-
MeTpa MOPOCTABRAIOT UHGDPH, HENOCPENCTBEHHO YKAsHBalcliue
CIJIy TOKAa B ammepax (Ham monax amnepa). B srom ciyuae
ranbBAHOMETD HASKIBAETCR asnepmempos (COOTBETCTBEHHO M-
AUCHNEDMENPOM).

Jas usMepenua T0Ka rabBaHOMETP HJH aMNEPMETP HYKHO
BKAOYHTE TaKHM Ofpa3om, Wrofk Mepes Hero IPOLeN roJiHELA
ToK IenH. Jana sToro ciepyer pasopBath B KaKOM-Ah00 MecTe
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Lenb 9 00pa30BABILHECA KOHIUK NOAKAIOUATS K 32MUMaM aMiep-
METPd, T. €, BK/IOUMTb aMIepMerp B LENb nocaedosamessHo
{puc. 75). Tak Kak Mbl H3MeDsieM YCTAHOBHBIUHMACA TOK, T0 6e3-
PasnHUHO, B KAaKOM MeCTe LlellH BK/SOYEH aMmmnepMerp,
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Puc. 75. Hanepenne npu NOMOmME aMnepMerpa TOKA, NMPOXOAAMero Yepes
Aamnouxy: @) obmufl pHA yoraHopKM, b — Oarapes ralbpaHUTeCKHX Hie-

MenToR, J1 ~— NaMmouKa, A -~ ammepMerp; &) cxeMa oDHTA

§ 45. Pacnpepenenne HANPRXEHAS B BPOBOAHHKE C TOKOM. Mu
pafend (§ 24), ¥T0 B cAyYae PAaBHOBECHA SAPSAOR HAIPIAMEHHe
MeXAY MOGHIMH TOUKAMH NPOBOJHMKS paBHo nymo, HaoGopor,
€C/IH DO IPOBORHKKY TedeT TOK, TO MEKAY PasAHIHBIMA TOYKAMH
DPOBOJHHKA AOJIKHO CYINECTBOBAaTh Hampskenne. Hccmenyem
pacnpesie/ieHHe HAmpPAXKEHHR B NPOBOJAHHKE € TOKOM,

Pue, 76. Pacnpefienesive Manpmue-

HH® B JePeBIHHOM cTepxue ab, no

kotopomy HAeT Tok. llpHcoeghsas

SJIEKTPOMeTD K TOUKAM G B ¢ CTEPX-

uf, MoMHO yOEIMTRCH, UTO HanpAa-

medne Tedm Goanme, gem Gaume K
TOYKe b R3RTA TONKA ¢

TMpuRPYTEM X KOHIAM JepEeRARHOIO H30NHPOBAKHOIO CTEPHK~-
EA (B TOYKAX @ n b, puc. 76) NPOBONOKE H COLAMHHM HX C MO-
AlocaMu paBotaomefi snexTpudeckol Mammunl, Tak Kak Jepe-
BO ABJMAETCA NPOBOAHHUKOM, XOTA H IUIOXHM, TO B CTEPXKHe BO3-
HHKaer T0K. (3TOT TOK HACTOJbKO ¢Jal, UTO ero MOXKHO 0fHa-
PYHTP ¥ H3MEPHTb, TOALKO NPHMEHAR YYBCTBUTEABHLIA ranb-
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paroMerp.) [lpHcoeaHHMB AMCTKH H KOPHYC 3JEKTPOMETpa K
KaxuM-~IHG0 ZBYM TOUKaM CTep:KHA 4 4 &, MH OSHapyXKHM, UTO
MEXY HUMH CYUIECTBYeT HeKOTOpoe HanpsikeHue. Hanpsxe-
HHe 70 TeM 60Jbiue, YeM Jafbllie APYT OT APYTa OTCTOAT BIGMIb
CTEpKHA CPABHHBAEMbie TOUKH, M JOCTHraeT HauGOJLIIErO
SHAYCHHA MeXIy KPaRHHMH TOUKAMH CTEPiKHS.

To xe camoe MOKHO NOKA3aTh, MONB3YACH BMECTO SJMEKTpR-
YeCKOHl MAIHHLI Fa/bBAaRHYECKHMH SJeMeHTaMH H CO08jaBaR
TOK He B JIePEeBARHOM CTEPHKHE, & B METANHIECKOM NPOBOIHHKE,
DA 3T0r0 MOXHO B3HTH KYCOK Kele3noft NPOBONIOKH H 3aM-
KHYTb ¢¢ Ha faTapeio 3 HeCKOJLKHX SJeMEHTOB, COeAHHEHHRIX
nocjexosateasHo. TOX B mMpoBO/IOKe GYHET HAMHOI'O CHIIBHee,
uyeM B JEPEBAHHOM CTeDXKHe, H N0 MOXHO JIerKO HSMepHTh,
BBe/f NOCHEIOBATENBHO B Helb aMnepMetp. OpHako Hanpske-
HHe MeX/]y PashHYHGIMH TOYKaMH MPOBOJIOKH GYAET B 3TOM
ONEITe HEBGHKO, H LA €r0 HaMepeHHd HYXHO NPHUMEHHTD
BMeCTO OOBIYHOrQ [MKOJIBHOIO SJeKTpoMeTpa (ofee UyBCTBH~
TeNbHER npubop. Y B 5TOM ONBITE ME HafiZeM, YTO MEXAY pas-
JIHYHBIMH TOYKAMH NPOBONIOKY CYILECTBYeT HampsiKeHHe, KOTO-
poe NOCTHTaeT HAHOOALMmIEro SHAUeHHS MEXAY KOHIaMH mpo-
BONMOKH. [Ipu Hasuduu 6 nposoduuxe SAeKmpUHMECKo20 moKa
MexcOy KoRyamu 400020 20 YUACIKA CYLECTBYEM IACKMPUYeC-
K0e Hanpsacerue,

Pue, 77, Pacripefienenite fJaBfeRHs KHRKOCTH B ThyOHe aHaforH9HO Nafe-
HHIO SAEKTPHIECROrG HAMPAKERHA B LENH

CymecrBopaHie Pa3HOCTH NOTEHUHANOB MEXAY TOYKAMH
HPOBOAHHKA C TOKOM COBEpIIICHHO aHANOIMYHO CYULECTBOBARHIO
PasHOCTH AaBleHHH B cTpye XKHAKOCTH NpH ee TedeHAH C Tpe-~
HHEM N0 TPpyGaM, ¢ KOTOPHIM MH MO3HAKOMHMHChL B ToMme 1.
DT0 CXOACTBO MOMHO MpochelnTh Ha npuGOpe, H30GpaKeHHOM
Ha puc. 77 ¥ moHaTHOM Oes Aanbhefintnx nosAcuenuf. Ecau
BaKpPHITh KOHEN TODK3OHTAAbHOH TPYOKH KDaHoM, TO TOK&
WHAKOCTH HEe GYJET, NpH 9TOM BO BceX Manomerpax [, 2, ...
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IKHAKOCTh YCTAHABAMBACTCA HA OfHON M Tofi e Bhicore (0Go-
3HaYeHHON WITPUX-TYHKTUPHOH JuHUel), T. €. MEXKIY pasauu-
HEIMH TOYKAMH TPYOKM HeT Das3HOCTH JaBNieHull, TOUHO TaxK
We, KaK MexAy TOUKaMH {IPOBOJHHKA, N0 KOTOPOMY He Te4eT
TOK, HET Pas3HOCTH NOTeHUManos. [IpH OTKpHBAHMH KpaHa
BO3HNKAaeT GoJlee HAH MeHee CUIbHEIA TOK MUAKOCTH, H YPOBHK
MAaHOMEeTPOB PacnoyaraloTcs IO HAKNOHHON JIMHHM, yKaswpad
Ha naleHWe AABACHHS BAOAb TPYOGKH.

§ 46. 3axon Oma. Ha 0CHOBaHHH ONLITOB, OMHCAHHAIX B NpefH-
AymeM naparpade, MOXKHO YCTAHOBHTH BAXKHHA 34KOH, HOCH-
muft Hasparue saxona Oma B decTs Hemenkoro ¢mauka Ieopra
Oma (1787—1854). Hamepan omuoBpeMeRHO HANpsixeHHe Ha
KORMAX KaKoro-au60 ysacTKa MPOBOAHMKA M CHAY TOKA, WAy~
ILero "Ueped NPOBOMHMK, MH YOLKRACMCR, HTO CUAZ SALKMPU-
HEOKO2O MIOKG 8 KOKOM-AubO yuacixe nposoORUKG BpoHOpyuc-
HAAGHA HARPAKEHWO MeOy KOHyamu 6bipannoes guacmya.

IIpencrapus KOpIHUMHEHT HPONOPLUHOHANBHOCTH MEXKAY
cunoh Toka I n nanpaxeruem U B Buae 1/R, MokHo Hamucathb
sako OMa B BHJE

i .
loap. (46.1)

Yeu Gonbiie R, TeM MeHbIIe CHNA TOKZ ODH ONHOM M TOM IKe
HanpsXXeHHH MEXKAY KOHUAMH NPoBofuuKa. [TosroMy Benusnua
R monyuuna uasBaHHE SAEKMPUNECKO20 CONPOMUBALHUA TPO-
BOAHMKA HJH HPOCTO CONPOMUGACKUA, DTO CONPOTHBICHHE 3a-~
BHCHT OT CBOWCTB MpoBOAHUKA. 3akoHy OMa MOKHO NpHAATH
BHE

U=IR, (46.2)

Qopmyaer (46.1) 1 (46.2) noxasHBAIOT, UTO NPH 3a7AHEOM
Hanpaxenud U Ha KOHLAX NPOBOAHHKOB ¢ PASAHUHLIMH CO-
NPOTHBREHUAMH R cusa npoxodaugeso moxa mem Menbue, sem
Goavute conpomusaenue. Takum o6pa3oM, yBe/HUeHHE cOnpo-
THBJEHHS NPOBOJHUKA O3HAMAET YBENHYEHHe NOMEX, KOTOpHe
HCIHTHBAIOT HOCHTENH DMCKTPHYECKHX 3apANOB B CBOEM ABH-
JEHHH MO NPOBOJHHKY NOJX AefiCTBHEM NDHJOKEHHOrO Hanps-
HeHust,

Hetpymio nmpencraeuth cefe Te NpoileccH, KOTOpHe
00yCaoB/IMBAIOT 9TH ToMeXH. B Merannnueckom mnposopnuke
JABIDKEHHE 33PAZOB €CTb ABHIKEHHE S/EKTPOHOB MeXAY OONIO-
JHUTS/IbHHIMH HOHAMH, KOTOpHE MNOAYHAlOTCA B peayabrare
OTACNIEHHS 3THX 3JIEKTPOHOB NPOBOJMHMOCTH OT A4TOMOB, CO-
CTABJASAIOIMUX MeTaln. B aekTpoanTax — 3T0 ABHKeHHe MO0~
HUTEAbHHX H OTPEUATE/IbHEIX HOHOB HABCTPEYY APYr APYrY,
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npoucXOjfiliee CpeAl HeHOHH3OBAHHLIX MOJNEKYJ pacTsopa,
EcTecTBeHHO CHHTATB, YTO YROPRIONEHNOE NBHIKEHUE 3apsXeH-
HBIX 4a2CTHIL, lpefcTapnaomes cofoll TOK H TPOHCXOAALIEE CPeny
MHOI'OYHC/IEHHBEIX YACTHLL, HE NPUHUMACMHX YUacTHH B 3TOM
YHOPAAOIEHHOM ABHIKEHHY, 2 JIEIL COBEPIIAICHMHAX XAOTHYEC~
KOE& Tem/IOBOE «TONTANHE HA MECTey, CONPOBOXKEACTCH MHOTG-
YHCAEHHBIMA CTOKHOBEHHAMH HOCHTeNel SapsafoB ¢ JPYTHMH
UaCTHNAMH. DTH CTONIKHOBEHW A, 3aTPYAHAIONHE TepeMelleHHe
3apAXKeHHBX HacTHIl N0 RPOBOAHEKY, W ABAAITCA OpHUHHOH
COnpomusAeHua NPOBOAHHKOB NMPOXOKACHHIO TOKA,

MoxEO NpefBHIeTH H3 STHX €OOOpEKEHHH, UTO COMPOTHER-
JleHHe 3aBHCHT OT ['eOMEeTPRYECKUX PasMEPOB MPOBOAHHKA, T. €.
OT €ro LWHEL H CEYEHUH, PABHO KaK OT €ro COCTapa M CTpoe-
HHA, ONpeJeNAcINX 4aCTOTyY CTONKHOBeHHH Hocutesnel sapsa-
JOB ¢ OKpYMaioufuMe gJactunaMu. He HCKAoueno H BAAAHHE
TEeMnepaTypH BPOBOAHUKA, NOCKONBKY DoOJlee uAH MeHee OXHB~
JICHHOE TEIVIOBOE JBHIKEHHe YACTHI MOIKET CKa3aThCH Ha YHCAe
CTONIKHOBEHHH.

B CU edunuyed conpomusierus 26A%eMCcs CONPOMUBASHUEL
marxo2o nposodnuKa, Ne KOMOPOMY medem moK, pasnusild odnomy
aMREpY, eCAR NG KOHHAX ee0 noldOepocugams HAnpRicerue, pas-
Hoe odHoMY doabmY, DTA €AMHHIA COTIPOTHBICHHA HashIBaeTcA
osxosm (Om). Ecau supasuth B dopmyae (46.1) manpsaikenne
B BOJABTAX, a CONMPOTHBJIEHHE B OMAX, TO CH/Ia TOKA NOJYUHTCA
B aMmnepax.,

3akon Owma, mpepcrapaAsiomuft ofny H3 BaXAeMIIuX SAKOHOR SJEKTpH-
YyeCKaro ToKa, HMeeT CMHCA TOJALKO TOrAa, KOTRa OTHORIEHHS Ux f, Ha3-
BaHHOS HAMH CONPOTHBAGHEEM, €CTh MOCTOAMHAA N8 AAHHOTO MPOBOJHHKE
peanunna, Jpyrumu cnopamy, sakon OMa cnpape/sIMB N8 TAKKX NPOBOA-
HMKOB, ¥ KOTOPEIX CONMPOTABMAERHE HE SABHCHT OT NPRJCGKEHHOIO HAMpIKe-
HHA A CHAB TOKa. K STOMY THRY OGPOBONHMKOB OTHOCATCH MemoAiinerkus
nposodnuKi, yeoas u stexmposunwt, Ho conpoTHBAERHe FazoB, CABMAHHEX
NPOBOASIAME (BANpHMEp, KOMH3OBAHHEIX HATDEROM), SaBHCHT OT NPRAG-
IEeHHOro HANPAKEHAS, A NOTOMY RJAA rasos 3aKoR OMa Hecnpasep/ue (ecy
TOAEKO HE OIpaHHYHBATLCH HeOOALUIHMH HaUpAKCHHAMHE, KOTODHE eme ne

CEA3HBRIOTCS HA CONPOTHBJACHEN HOHA3IOBAHHOTO rasa). CymecTeyioT A fpy-
THe MPOBOJAULKE MATEPHAAN, K KOTOPRM 38K0H OMa HempuMeHuM.

2 46.1, ConpoTHRIEHHE Te/IOBEYECKOrD TeJIa PABHO HECROJIBKHM JECAT-

H KaM TeicaY oM {OE0 PasAHYRO ANA PAIHEIX WHIREMAYYMOB). [IpHHHMas
570 CONpOTABAcHAE parREM 36 000 OM, BEUKCAKNTE TOK, NPoXoASMHA
Uepe3 VIOBEK4, eC/IK OB RACAeTCA PYKAMH OCBETHTeIHHEX NPORCI0B,
HaXOAMUXCH Nox Hanpsmenuen 220 B. [dpedocmepescensie. Tanofi
TOK MOMeT OHTH CMePTeibERM, NOYTOMY HANC oCTeperaThCcA NPREO-
CHOBEHHA K oOHaXeHBHM NPOBOJAM.

§ 47. Conporumnenne npopogos, B mpenwinymmeM naparpade
6bi10 YKa3aHO, TTO SASKTPHYECKOE CONPOTHRICHNE INF Pa3HKX
NPOBOAHKKOB PAa3HYHO H MOMKET 3aBHCETh KaK OT Marepuasna,
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H3 KOTOPOrO CAeNAaHH NpPOBOJHHKH, TaK H OT MX pasMepos.
B pancHefimeM Mu §yfeM paccMaTpPHBATh «1HHeHHBIC® NPOBOA-
HMKH, T, €, TaKue, NoNepedHble PasMepbl KOTOPHIX Maibl MO
CPABHEHHIO ¢ HX sAHHON, K TakoBBIM OTHOCATCS NpHMEHseMEe
B TeXHHKEe NpOBONA (MPOBOJMOKHM) M IIMHN (IJIMHHBE Y3KHE
NAACTHHH),

HecnenyeM, Kax 3aBHCHT CONPOTHR/MICHHE NPOBOZA OT ero
pasMepoB, JliA H3MepeHMs CONPOTHBACHMA MOMKHO BOCTIONB-
3oBaTbeR 3akomom Oma, Mamepre Banpsikenne U Mexay Kou-
HAMH TPOBOAA H CHAY HAYUIETO 9epe3 Hero ToKa [, MOXHO BH-
YUCAHTh CONPOTHBACHHE R H3 COOTHOWIEHHA

R=Y. (47.1)

PaccMOTPHM HECKONBEQ IPOCTHIX CIYYaes,

1. Ongopoxubléi HpoBOA NOCTOAHHOrO cedenus (puc. 78).
Ilpy nomomm MHOCTATOMHO UYBCTBHTGABHOTO SfdeKTpoMeTpa
(§ 25) n3mepuM HanmpsiKeHHEe MEXKAY KAKHMH-HHOYAb ABYMSA

&

D @
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3 3

Puc, 78. CxeMa ONHTa, NOKAIK-
BAIOLIET0, UTO COMPOTHRJEHHE Ofi~
HOPOZHOIO MPOBOJA MOCTORHHOTO
CeueHEA  NPONOPLHOHANLHO €rd
Annue: b — oABOPOAHNA  mpo-
BOR, € — NPOMEXYTOUHAA TOYKA
Ha HeM, 5 — Oarapes ra/bBAEH-
YeCKHX 37eMeHTOB, A — amnep.
Merp, 3 = SAEKTpOMETD

Puc. 79, Cxewa onuTa, noxasm»
BAIOHIET0, UTO CONPOTHBACHEE Npo-
BOXOB M3 OAMHAKOBOTO MAaTepHas
fia H OAHHAKOBOA MIKHH, HO pag-
JAMYHOTO CeueHMH ofpaTHO TpO-
NOPIHOHANEHC NIOMANH HONEepey-
HOTO ceyeHnd: ab, be n of — hpo-
BOK3, B —- Garapes ralbBanpdec-
KHX S/eMeHTOB, A -~ amnepuerp,
3 — sRexTpIMETp

ToyKamu (Hampumep, ¢ u b), Casta Toxa I B nposoje mopciony
oxHa K Ta xe, [lonwaysich cooTHowennenm (47.1), naftnem conpo-
TUBJEHHE PAIHYHEIX OTPE3KOB NPOBOXA. TaKne H3MepeHHS No-
Ka3HBaloT, TI0 COMPOMUSALRUE ompeska odnopodnceo nposoda
NOCIMOAKHOZ0 CENERUR NPAMD nponopyuoHasbHo eeo dauxe [

2, IlpoBoasHK COCTABAEH H3 OPOBOACB OAMHAKOBOIO MaTe-
pHANA W OJMHAKOBOR [JIMHH, HO pagiozo cedeHua (puc. 79),
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HsmepuM HanpskeHns MeXIy ToOUKaMH @ M b, b ¢, ¢ B d,
COOTBeTCTBYIOIIHMM OTpesKaM paBHOH JAJIRHBI, H BbIIHCAHM
CONPOTHBIEHHS STHX OTpesKoB R;, Ry B R ¢ noMoipio dop-
myant (47.1). HafineMm, uT0 conpomusignue ompesxos nposoda
oQunarogotl Oaunvt 0GPAMHO NPONOPYUORAAGHO nAoWadw 2o
nonepeurozo cewerus S.

3. Ec/iH B ONMHCAHHOM ONHITE HCNMOAB3OBATE NPOBOAA OFMHA-
KOBOTO CeUEHHA M OJMHAKOBOM ANMHH, HO CAENaHHLIC H3 pa3-
HOLX Mamepuaaoe, HanpUMep MeAHYI0 M Xenesnyio (puc. 80),

- g +
O
Puc. 80. Cxema ofbiTa, NOKA3LIBAIOMIErO, YTO
CONPOTHE/ICHHE DNPOBOZOB onnnaxonoﬁ IAHHE

H OJARHAKOBOIG CeuYeHRA, HO H3 DASHEIX MaTe- VMJ%“G““?

pHaloB, SaBMCHT OT MaTepHafa NpoBOAd: &b, AAAAAEARAAES AAbie

bc W ed — npogoja, B -— SaTapes rafisBaHH.

¥ecKHX saeMeHToB, A — ammepmerp, 3 —
S/1eKTPOMETP

TO OKaeTcf, UTO COMPOTHBJIEHHE MEAHON NPOBOJMOKU rOPasjo
MeHbIIe, HeXeNu enesuolt. Conpomusaenue npososoxu sagu-
CIM MaKie om ee Mamepuaig,
Monyuennble pesyabTaTHl MONHO BLIPAa3HTh CAeRylOMieh
thopmyanofi:
R=p _,;. . (41.9)

3pecs R - conporupnenue nposoga, ! -— ero aaufa, S~
DACINAND [IONePedHOro CeMeHAs, a p — Koshpruueny npomnop-
NHOHANBHOCTH, 3aBHCAIIMA OT poja Mmareprana. Beawunma p
HA3uBACTCH YdeAoHbiM conpomusierues Marepuana. OHo pasHo
CONPOTHBACHHIO LHJHHADA H3 JAHHOIO BelECTBA, HMEIOUIEro
JVIEHY, PAaBHYIO &AHHHLE, H ONOMAAL NONePeqyHOro CeucHHA,
PaBHYIO eAHHHIE.

B CH enununeli yaeanHOrO CONPOTHBJIEHUR SABNAETCH OM-
semp (Omom). Ilpu p=1 OM M UBAHHAPKUECKHH NpPOBOIHHK
€ nAoWaNbio ceuenns S=1 M* B AnuHOf =1 M uMeer compo-
THBeHHe R=1 Om.

Benuunna, ofpaTHad CONPOTHBJEHHIO, HA3HIBAeTCH SAeKimM~
puveckol npoacdumocmoro, Eauruna nposogumocty B CU B
yectb HeMelKoro (hH3HKa M SAeKTpoTeXHHKa DpHcra Beprepa
Cumenca (1816—1892) nocur maspanmue cumerc (Cm). Ilposo-
AuMoctbio, pasnolt 10 Cu, ofiajaer BPOBOAHKK € MEKTPHIEC-
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kuM conporupienneM 0,1 Om, nposoaamoctsio 0,1 Cx — npo-
BOAHKK c-conporusienuem 10 Om u T. A

Benuunna ¢, o6paTHas yAeNLHOMY CONpOTHBJICHHIO p, Ha-
SulBaeTca YIeabaod npocoduMOCIibio:

1
0= ? . (473)

YEenbHan MPOBOAMMOCTE H3MEPAETCA B JHHHIIAX, Ha3biBAEMBIX
cusenc wa memp (Ca/m).

B 1a6a. 2 npuBeieHH SHAUeHHS YNeAbHOFO CONPOTHBACHHA
P B OM-MeTpaXx A/ HEKOTOPHX MartepHanos. Bropofi cronfen
TabVIHIK RaeT BhpadeHHOe B OMaX Ha METP CONpPOTHBIcHHe R
eIHHUIE JUTHHE NPOBOAA NPU AHaMeTpe OJUME MuJaumerp. Tpe-
THE cronGel TahHIE CONSPHHT SHAYCHHA YASABHON NPOBOAH-
MOCTH O, BHpaKeHHHI¢ B CHMEHCAX Ha MeTp.

Ta6auna 2. ¥aemnoe cONpOTHBNCHHE H CEAJAMHBIE ¢ HHM BEANURHLE
A HEXOTOpPHX semects npn 0 °C

Beirtectno 0 Ou-M R, On/u | o=m1/p. Cu/m
Cepelpo (XHMHIECKH WHCTOR) 1,47.10-% | 0,0187 | &,8-107
Mege (xHMERECKH uRCTas) $,85.10-% | 0,0197 | 6,45.107
Menp (TexnHYeCKAR) 1,7.10-8 0,0216 | 5,9.107
Anomunnf 2,5.10-8 0,0318 { 4,0.107
Boandpan 5,3.10-% 0,0673 | 1,9.107
IMxarena 9,8-10-9 0,125 1,0.107
Kenezo (XEMETECKH vHCTOE} 9,60.10-3 | 0, 1,04.107
Heaeso (Texnmuecroe) 12.10-9 0,153 8,3.10¢
Conueq, 20.10-8 0,254 5,0.10¢
Haxeawn (conae Cu, Ni B Mn} | 40.10~8 0,51 2,5-108
Mauraamn {cnpas Cu, Ni  Mn) | 43.10-% 0,55 2.3.i08
Kowcranrag (cmnas Cu m Ni) 50.10~4 0,63 2,0-10%
Pryts 04,1.10-8 — 1,06-108
Huxpom (cnaas Ni u Cr) 110.10-8 1,4 9,1.108
10%-gn#t pactrop cepuoft knmc- | 0,026 -— 38
JIOThE
10%-nuf  pacrsop nosapennofi | 0,083 - 12
COMIE
10%-nutft pacrsop meguoro xy- | 0,315 — 3,17
nopoca
Hpeaecuna 10¢ -_— 10-8
Mpawmop 5.107 —_ 2.10-8
Keapu nnasieHmit 5.1018 — 2.19-17

YerpolicTeo, cielManbHO NMpefHA3HAYEHHOE JMA COSA’HH
CONPOTHR/ICHHA B S/IeKTpUYecKoll Liend, HasHBAETCH pesucmto-
pox.
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? ?}7115 Hemy paeso conporusaesde 1 M Measoll nposofokH ZHamerTpa
, 19 MMt

47.2, Kekas JAnRa HMKeMHEOBOR NpoBojoky Kaamerpa 0,050 MM no-

{Bseﬁ&e;cn I8 RSTOTOBNEHHA KaTYUlKW, HMmeromefi conpoTHBIeHiHe

§ 48, 3aBHCHMOCTEL CONPOTHBACHHA OT Temmeparypul. Onur B
COOTBETCTBYH ¢ 00itnMu coobpakeHuamu § 46 nokaskiaer, YTo
COTNpPOTHBNeHHE NPOBOJHHKZ 3aBHCHT TAKXe H OT ero memne-
pamypot,

HamoraeM B BUe ciupaly HeCKOABKO Me'l}:oa TouKof (mma-
merpa 0,1—0,2 sm) enesnoit nposonoku I H BXMIOYHM ee
B lLieltb, COAePKamyo GaTapeio TaJbBaHHUECKHX SJieMeHTOB 2

Puc. 81, OnuT, NOKASHBAMAN SABUCHMOCT: CONPOTHEBJACHHA NPOBOJOKA

OT Temneparyphl. FIpH HarpesanuM COUPOTHBVIEHHE HPOBONOKH YBefHTH-
Baerca: I - npoposioka, 2 — GaTapes r2AbBAaHEYECKUX OACMEHTOB, 3 -—

aMTepMeTp

# amnepmerp 3 (puc. 81), ConporHBaeHHe 3TOH BPOBOJOKH NOx-
GepeM TarRMM, YTOOL! NPU KOMHATHOH TemNepaType CTpeiKa aM-
NepMeTpa OTKIOHAJACh MOYTH Ha BCO WKady. OTMeTds moka-
saHMd aMIepMeTpa, CHJIbHO HarpeeM MNPOBOJOKY NPH IOMOIXH
ropeqkd, MH yBuaaM, 9TO MO Mepe HarpeBaHMA TOK B LENH
yMeHbIIaeTc, & 3HAaYUT, CONPOTHRJIEHHE NMPOBOJOKH NDH Ha-
FpeBaHHE YypeqHuupaetch. Taxoll pesyabTaT noiydaercR He
TONBKO € KeeaoM, HO M €O BCeMH JPYTHMM MeTalNam.
Hpu noswuueruu memnepamypsl CORPONUBACHUE MEMANR08
yseauuusaemea. Y HEKOTOPHX METAMJIOB ITC YBeAHYEHHe SHa-
YRTABHO: Y THCTHIX METaAJoB 1pud marpesannd Ha 100°C
oo jpocturaer 40—50 %; y cnaaeop oHO OGWYHO OHlBaeT
Menblle, ECTh cllenianbusie CR/aBL, Y KOTOPHX CONPOTHBEIEHHE
MOYTH He MEHAETCA NPH NOBLIUCHUU TeMNEPaTYpH; TAKOBH,
HanpuMep, KOHCTAHTaH (OT JIATHHCKOTO CJoBa colistans —
nocroAnHuft) B Manranud., Koncramram ynorpebasercs Aas
H3rOTOB/ICHHST HEKOTOPHX M3MEPHTENbHRIX NpHECPOB.
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Hnaue Menrsierca npH HarpesaHHM CONMPOTHBICHHE SNIEKTPO-
auroB. [lopropuy onuMCaHHK ONLIT, HO BEENEM B HENb BMECTO
WeJIe3HOA NpPOBOMOKH Karofi-HHOYNB snekTpoaut (puc. 82).
Mu ypuauM, 9YTO nOKasaHHS aMNepMeTpa NpPH HAarPeBaHHK
SVEEKTPOJIHTA BCe BpeMA YBeJXYHBAIOTCA, 8 SHAYUT, CONPOInUs-
ACHUG BACKMPOAUMOE NPU NOSLUUEHUE MEMNEPANYPL YMeHb-
waemca, OTMETHM, YTO CONPOTHBIEHHE YIS B HEKOTOPHX JPY-
rEX MarTepHaNOB TaKke YMEHbIraeTCs NPE HarpesadHu.

Puc, 82, Onut, NoKasuBaonil 3aBHCHMOCTR CONPOTHBACHNA SJeKTPOIRTA
or TeMmepaTypsl. IlpH HarpesaHHH CONPOTHRJEHHE SNCKTPOJAHTA YMeHb-
waerca: [ — SAEKTpOBHT, 2 - GaTaped Ta/bpaHHIECEHX S/ICMEHTOB,

& — amNepuertp

3aBHCHMOCTD CONPOTHUBIEHHA METaNI0B OT TeMilepaTyphl
HCTIONb3YeTCH VI YCTPOHCTBA  MEPMOMEMPOS  CORPOMusLe-
rus, B npocrefimeM BuJe $TO — HAMOTAHHAA HA CJHIOAAHYIO
NAACTHHKY TOHKas NaTRHOBAA NPOBOJOKA (pHC, 83), conpoTus-
NeHHE KOTOpOfl IPH Pa3NHYHEIX TeMIeparypax XOpoUc H3BeCT-
HO, TepMOMeTp CONDOTHRAEHHA NOMEIDAIT BHYTPh TeNa, TeM-
NepATYPY KOTOPOTO KeNaloT H3-
MepuTh (HANpHMEp, B Newh),
a KOHIB OfMOTKR BKIOYAIOT B
1enb, Miamepsa conportuenente
OOMOTKH, MOXKHO ONpeAeNATh
teMreparypy. Taxue TepMomer-
PH 9aCTO NPHMEHAIOTCA I8 KH3-
MEPEHAS OUeHb BHCOKHX M OYeHb
HE3KHX TeMIieparyp, NpH KOTo-
PHIX PTYTHHIE TepMOMETPH yiKe
HENpHMERHMEL,

Puc, 83. Tepm:::’rp CONpOTHBIE- Ipupamenne  conpotuaie-
HHR NPOBOJHAKA NPH ero Harpe-

Baudu Ha 1 °C, pasneneHHOe HA NEPBOHARANDHOE CONPOTHRAE-
EHe, HasHIBAETCH MEMNepamypHois Kooshduyuenmon conpomus-
#enus 1 OOHYHO ofo3Havaercs OyKBOH o, Boobule rosops, Tem-
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nepatypubii  K03QUIHEHT COMPOTHBJCHHA CaM 3aBHCHT OT
rTemnepatypsl. Bennunna o AMeeT OAHO 3HAYCHHE, HAUPHMED,
ec MBl OygeM NMOBLILATS Temnepatypy oT 20 1o 21 °C, u apy-
roe npy NoBbleRHH TeMmepaTypu or 200 xo 201 °C. Ho Bo
MHOTHX CAY42AX HIMECHECHHE & B TOBOJIHO LUHPOKOM HHTEpBaIe
TeMNepaTyp He3HAYHTC/DHO, H MOMHO MONB30OBATBCA CPELHMM
SHAYeHWEeM &, B $TOM HHTepBane. Ecau conpoThsaeHue nposo-
HHKa npu Temnepatype I, parHO R, a npd TeMmnepatype ¢
paeBno R,, TO cpefiHee SHa4eHue

Ry—Ry 1t (48 1)

G =R, =1

OfHMHO B KavecTBe Ry MPRHUMAIOT CONPOTHBACHHE TIPH TeMne-
patype 0 °C,
Tatnraua 3. Cpeanee 3pHaveHHe TeMnepaTypHoro wosddHuHeHTA

COTIDOTHBACHHT HEKOTOPLIX NPOBOARHKOB
(6 uuTepeane or O no 180 °C)

BeliecTno Otope 1072 K71 Betecreo o 101 K=
Heneso 6,6 Pryrs 0,88
Boasbpam 4,8 Hugenan 0,30
Mean 4,3 Hpuxpom 0,13
Cepetipa 4.1 Koxcrantau 0,04
IMaathna 3,9 MaRragsy 0,02

B Tabn. 3 npuselieHH 3HAYEHHA O, AR HEKOTOPHIX NPO-
BOZHHKOB.

2 48,1, Tpe pEMOUCHEN HACKTPHICCKOR NAMIOUKH CHRA TOKA B M B

. Depehlfl MOMEHT OTAHYARTCA OT CHAM TOKA, KoTopui TeyeT nocae Toro,
K4k JIaMROYKAa HauHeT cBeTHTheA. Kak mMsMeNaercA TOK B mend C
yroasHO# Mammouxofl B JaMiloukodl, EMeowell METANIRYECKYIO HHTH
HAKANHBAHUA?
48.2. ConmpoTHB/ICHHE BHEMOYeHHOR snewgpmecxoﬁ JAMNOYKE HAKA-
JHBAHHA ¢ BoAkDpamosoll HETEIO paBRO 60 Om, Flpn noasvoM Hakake
COMPOTHBJERHE NAMDOYKH BospactaeT 3o 636 Om. Kakoa Temnepa.
Typa HakaneHgofi netr? Bocnoawayfitecs Tabn. 3.
48.8. ConpoTHeNCHNE SJACSKTPHIECKON NEYH ¢ HRKERRAOBOH 06MOTHOA
B HERarpeToM COCTOAHNH pasto 10 OM. Kakoso ﬁ%ne*r COTpPOTHBEHYE
s'rgz Iéeqn. HOTKA OOMOTKa ee Harpeetcs go 700“Cy Bocnoawsyiitecs
Taba. 3,

§ 49. CpepxnpoBoxuMoCTb. JTpu odens HuSKUX memnepamypax
Hab/mofaeTcA YAHBHTIDHOE ABJIEHHE: HAUHHAA ¢ HEKOTOpOil
SKPHTHUECKOM TeMUepaTyphl COnpomusiesue MHO2UX Mermar-
A0S GHEAANHO, CKAHKOM, nadaem 00 RYAR. D10 ABNCHAES NOAYIR/IO
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Haapanue cCBepxnpoBoguMocTH. KpaTHueckaa Temmepatypa,
Ipu KOTOpOH HACTYNaeT CRepXNPOBOJHMOCTE, Pa3NUYHA ¥ Pa3-
HEIX MeTaJJIOB, HO ¥ BCeX O/M3Ka K aScoNIOTHOMY HYAK (CM.
TomM I); Tak, HanpuMep, y cBHHLA oHa paBna 7,3 K (r. e. okono
—266 °C), y pryTa 4,12 K {orono —269 °C),

Conporus/ese MeTa/VIOB B CBePXMPOBOAALIEM COCTOSIHHA
TIpaKTHYeCKH paBHO HyJ0. UT0 370 03Hayaer? Mut 3HaeMm, 41O
st NOANEpXaHns TOKA B OCBIYHLIX MeTanjax, T. e. NPH HalH-
YHMH CONPOTHBJIeHHsd, HeoOXOAHMO Bce BpeMA AeHCTBOBaTH Ha
SMEKTPOHL! 3JEKTpUHecKoll MMM cTOpoHHeH cunofl, oGecneyu-
Balomell MX JABHXKEHHe, HECMOTPS Ha FMpeNATCTBYIOIME eMy
CHJIbI, BhI3HIBaeMHE CTOJIKHOBEHHAMH 3JIEKTPOHOB € aTOMaMy
meranana. HeoBxomuman cuina, AefiCTBYIOIMAH Ha SMEKTPOHH,
ofecneyBaercd ¢ IOMOINBIO BKJIOYEHHA B LeNb HCTOWHMKA
SACKTPOLBHKYIIEH CHAH, Kak 3T0 yaxe G0 NoApolHO pasbac-
reno (§ 39). Mrak, HeOOXOAMMEIM YCJIOBHEM NOANEPIKAHNSA TOKA
B [(¢NH APOBOAHHKOB € CONPOTHBJACHHMeM ABAACTCA jelicTBue
B leny 9. A. ¢: Kax ToNbKO Iipekpamaerca meficTBHe 3. A. C.,
TAK IPAKTHYECKH MTHOBEHHO NPeKpPalllaeTcH H TOK.

Xopomeit uamocrpanyefi CkasaHHOTO MOKeT CAYKHUTL fAB-
NeHve NekTpoMar#uTHOR uuaykuuu (ra, XV). Ilpegcramum
cebe NpoRONOYHOE KOJbLC, NOMELIEHHOS B MArHMTHOE NQJe.
Iipu BHRMOYEHHH MATHHTHOIO noid (Hanmpumep, npu OelcTpoM
YAA/ICHUH MArCHHTA) B KOJbHE BOSHHKAST HAAYKIMOHHHIA TOK,
OnHaRo TOK 5TOT OKa3blbaeTC’ KPaTKOBPEMEHHBIM, HOO 3, A, C.
HHAYKIMH feficTBYeT TONBKO B MOMEHT BLIK/MOYEHHA MAarHHT-
HOro NOAf, a ¢ NpeKpaiieHueM JNefcTBHS 9. J. C. NpeKpainaer-
¢ U TOK B NPOBOJHHKE C CONPOTHBACHHEM,

Ho ecau Mul iMeeM Je/10 CO CBepXIPOBOLHHKOM, CONPOTHRE-
HHe KOTOPOro paBHO HYJIO, TO B HeM HeT CHJ, IPENATCTBYIOIMUX
IBHIKeHHIO aeKTpoHOB, IlosToMy JnsA nopjep:kamHfl TOK2 B
CBEPXNPOBOAHMKE HEeT HanoOHOCTH B SJEKTPHYECKOM MoJe,
& CHACHOBATE/ILHO, He HYMKHO MOANEPKUBATL HA KOHIAX KaX-
JOTO YYacTKa NPOBOJHHKA PAaSHOCTb NOTEHIHANOB, H NOTOMY
CTAHOBHTCA H3AHMIIHHUM H HCTOUHHK 9. A ¢, ToK, BOsHUKmUER
B CBEDXNPOBOAHHKE, MOXKET COXPAHATHCH HeOrDaHRUEHHO JOATO
H nocJe npexpautenua feficreus ». A. ¢. JeficTBuTenbio, Takoe
Apjenue yAanock HabmoaaTe. Jlaa erofl uesu Guin ocymecrs-
JieH ONHCAHHKIA Bhiile ONMBIT BO3SYXKACHAA HHAYKIHOHHOTO TOKA,
TonbKO HA 9TOT pas KOALLO (L0 CAeNaHO K3 CBHHHOBOH mpo-
BOJMIOKH, OXJAXKACHHOA JO0 CBeDXNPOROAAWIET0 COCTOAHHSA,
IIpy BHIKMOYERHW MATHHTHOTO NONA Ha MTHOBEHHE BOSHHKAAA
9. &. ¢. uaaykuuyd. OnHaKo BL3BAHHBIA €10 TOK He NpekpaTuicd
nOC/e HCIe3HOBEHHA 3, J. €., a NPOAOINAN JIHTSABHO cyllecT-
BOBAaTh. B OHOM 13 OMLITOR TAKOLO POAR HUJEPMAHACKHA DH3HK



Xefive Kamepanur-Onnec (1853—1926) naGmoaan nocne su-
KMOUEHNA MATHHTHOIO TOAS TOK, MIHMBIIMACA B TEUCHHE TOYTH
wethipex cyTokl KoHedHo, Bce 970 BpeMsa CEHHIOBOE KOMbLIO
NIOIUIEPKHBANOCH NIPU TeMitepaType okono 7 K, T, e. ocTaBanoch
B CBepXNPOBOASNIEM COCTORHHH *}.

Y nas 5TOrc 3aMe9aTeNbHOIO CAYYad NONHOCTRIO COXDAAAETCA MEXAHH-
YECKAs aHaNOIMs ¢ ABJCHUEM TeNCHHA MHIKOCTH Do Tpy6a. Teuenne ofuv-
HO MHAROCTH CBAZZHO C HANHUHEM COTNPOTHBAEHHA, OGYCIOBNEHHOIO BAs-
KOCTHIO {BHYTPeHHUM TpenReM) mupkocta {cw. ToM I}. [as noagepmxaeus
TOEA XKHIKOCTH HeoliXOAHMO o0ecleuHTh COOTBETCTRYWILYIO PasHOCTh AaB-
JACHRA MEXIY KOHNaMH JIoSOr0 y9acTKA CTPYH, 8 CABAOBATENLHO, BEAOYHTS
B UERb MCTOIRUK fBOACABMKYIRGH CAMHY (Hacoe); CHAR, 00ycAoBAe Hile 3TOA
PasHOCTHIO IaBeHnll, ¥ NOAACPKHBAIOT TOK, HECMOTPA HA NPOTHBOARNHCTEHE
cHa EHHA.

O eC/IA MH MCHOAB3YEM HUAKOCTH, BAIKOCTh KOTOPON NpaKTHUeCKH
[ABHA HYJHO, TO ANA DOJASPXKAHUA TeueBNA Takol MUEKOCTR HeT Heolxo-
AHMOCTH B Pa3HOCTH BaEjeHufl, 2 cAEfOBaTe LB, ¥ B ¢BOJOXBHKYINEH CH-
sier, Takad MBAKOCTE Ge3 BASKOCTH B KOALUESOH TpyGe, RpHBefenHas B
JBHIXEHHEG MFEOBEHAHM TOJYKOM, GYACT NMPOAOMKATL TeUb HEOTPAHUUCHAD
AOIFe, XOT RABVIEHHE BO BCEX TOUKAX TPYOH GYAeT OIHHAKOBRM, JT0 He-
TPYAHO HOHATH, KOO, €CHM TPEHHE OTCYTCTBYET, A RONNEPKAHUS pPasHo-
MepHOTO ABMAMCHHS HE HYMHA BHEIHAN cuaia. Taxum o6pasoM, TeaeHHe K-
®ocTH §e3 BRAKOCTH BIOJHE SHANCTAYHO SACKTPHYECKOMY TOKY B CBEpXApO-
sopuukax, [TopolHyio MURKOCTD YZANoch peannsoBath. Kak oSuapyxun
1. JI. Kannua, BA3XOCTE MHEKOTO Tesnd, OXJAMIEHHOTO L0 TEMIEpaTypr
aume 2,12 K (1. e. —271 °C), ncaesaiome Mana. I1o ananorun co cepxnpo-
BONRIIHME MeT3ANaMK reagii P TAKOM COCTOSHHM ROJAyYRA HazBaHne
CBEPXTCKYTero,

§ 60. IocaenoBaTesmEOE B NApAICILHOS COSAHACHHE M1POBOR-
Hunos. Ha NPpaKTHEE WICKTPHRYECCKHE HeNH HHKOria He COCTORT
H3 OJHOPOJHHIX NPOBOROB AOCTOAHHOIO CeYeHHR, A IPECTaB-
ARIOT CoGOf COBOKYIMHOCTh PA3AHYHLIX MPOBOAHHKOB, ONpese-
JIeHHBIM OGPa3oM COENMHeHHRIX Memay cobofi. Kaxum nyrem

Puc. 84. Cxema wiMepeHHA CRAL ToKa B UEOH,
THe conpotRBAeBMs R; H Ry coemHueHn
NOCASIOBATENDHO

B

MOKHO HAHTH CONPOTHRICHHE CHONHOH HenH, ec/IH H3BECTHO
COTNPOTHBNIEHHE OTHEAbHHX NPOBOJHHKOB, €€ COCTABJAIOMHE?

4CCMOTPHM  CAyYaf ABYX IPOBOJHMKOB, BKJIOYEHHBIX
B Uellk nocjaenoparenbuo {puc, 84). [lyerh conpotupnenus or-
Je/bHKX NPOBOAHAKOB paBHet R, H R,. Cana Toxa I B ofonx
NpoBOAHHKAX, KOHEYHO, omiHakosBa (§ 42). Onnaro Hanpsxe

*) B 1956—1959 rr. T, KoanEna #aGmojan oTCYTCTBEE YMeHbLIICHHS
TORA B CRePXIPOBOAAINEM HOJIEHE B TEUeHHe ZABYX ¢ DOMOBHEHON JeT.
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Hua U H U, MeXIy KOHOAMH KaXKJIOTO M3 NPOBORHHKOB pas-
auune. Ha ocHopanuu saxosa Oma HMeeM

Uy=IR,, U,=IR,,

10STOMY
V1.8 (50.1)
Us™ Ry '

Ipu nocaedosamerbHom coeOUREHUN HANPANCEHLUE HA KANXCIOM

U3 NPOSOOHUKDS NPONOPUUOHAALHD €20 COMPOMUGICRULD,
Ilonnoe nanpaxenne U Mexay HayanoM nepsoro MpoOBOA-

HHKa H KOHIOM BTOPOTO PABHO CYMMe STHX Hanpsxennfi. [lo-

HTOMY
U=U,+ Uy=IR,+ IR, = IR, 1Ry
Ecnu o603rayHTh Yepe3 R conpoTupieHKe BCEIO y9acTKa LENH,
COCTORINETG M3 CONPOTHBJASHHE Ry H R,, 10 no sakony OMa
U=IR.
Hs cpabnenust AByx nocneapnx ¢GopMya Jerke HaflTy, uTO
R=R,+R,.

Flpousposa NonoGuble paccyXICHHA JJA TpeX, ueTHipeX H,
BoOGOIE, 1 NPOBONHAKOB, MH MOJYUHM, OR€BHIHO, CHSHYIOIIHH

pesysbrars
R=Ri+Rs+ ... +R,. {50.2)

ConpoTHR/IeHHE yYacTKa LENH, COCTARICHHOTO H3 MOCHER0~
BATEJIbHO COEJHHEHHBIX MPOBOJAHMKOB, PABHO CyMMe CONMpPOTHB«
JieHu#l OTAENBHHX NPOBOAHMKOB, VIIH KOPOTKO: npy nocaedo-
BaMEABROM C0COUHEHUN NRPOBOTHUKOE UX CONPOMUBALHUR CRAR-
doisaromes,

&
% b}
& Ry 09 Pue, 85, Cxema naMepenHs ¢HAR TOKa P UeDH,
g T TAe colporuBiedks R; u Ry coefwnenm na-

palJIeABLHO

—r-i=

PaceMoTpEM Tenepb COSIMHEHHe ABYX NPOBOAHHKOB € CO-
npotuBaenusME R; u R,, usobpaxennoe Ha puc. 85. Taxoe
COeMMHeHHe HA3biBACTCH NapalJeAbHEM. [IDOBOIHHKH BKJO-
yeHH B Henk Gatapey. O6o3HausM CHAY TOKA, HAYILIErO 1O MEIH,
KOTODYIO MEL H3MepAeM aMnepMetpoM, depes £/, Tox sTor, BXOAA
B IPYnny npoBOAHHKOB Ry ¥ R, paspeTnifercs Ha jBa, BOOG-
e roBOPA, He paBHHX ToKa I, u I, Cymma sTuX 10k0B [y 1 [,
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papHa cune Toxa I (§ 42):
I=1,+1, (50.3)

CooTnomensie cut Tokos Iy B /; 3aBucuT Or conporHencHnft
Ry 1 R, JeficTBuTeNbHO, HA OCHOBAHHH 32K0Ha OMa HanpriKe-
HHe HA KOHUAX NEPBOrO NPOBOIHHKA

U‘l =1 1R 1
a Ha KOHHAX BTOpPOre NpOBOLHKKE
U’ = I ’R 'S

Ho ofe s14 BeTHUHHH paBHBl APYT APYTY, TaK KaK Kampaas 3
HEX €CTb HAUpsKeHHe MeMAY ONHMMH H TeMH Ke TOYKaMH g
u b. Hrag, U,=U,, 1. e.

I R,

?; = ﬁ"; . (50.4)
TIpu napaaseAbRoM COCDUHEHIL CUAL IOKO8 8 OMOEABHLIX NpO-
e00HUKGX ODPAMHO NPONOPYUOHDALHOL UX CORPOMUBRCHUAN.

Jlna paxoXJeHUS fONHOTO CONPOTHBJIEHH YdacTka ab

pOCHONIb3yemMea cooTHomernem (50.3):

U u 1 1
I=hth=pg+g=U(g+g;)-

Ecau ofoagauutk vepes R NMONHOE CONPOTHRAEHHE YUacTKa ab,
10 no saxkony OMa

=-£’--
R -
Cpaprusan jApe nociexune HOPMYAH, HAXOXHM
111
RTR TRy

Ecnu mapasieIbHO COGNMHEHE! He JBa, & TPH, YeTHpe ¥,
BOOGIHE, # NPOBOIHHKOB, TO NOJOGHLIM e 05pa3oM MOXKHO no-
JIYYHTE COOTHOMICHHE

1 1 1 1
IT=R—1+§;+ . s +R_n. (50.5)

? B0.1, CymecTayeT CreqYIOIIHA clio- Ay g

co8 rpadHueCEOro pacdeta COIIpO- 7
THEJICHHA JBYX TMapaiieNbHO Coe- R
AHHEHHHX TPOBOAHHKOB: €M M3 .
Hexoros%c;i ToukY o mpAMOR @b & r 4
{pue. BOCCTABHTE NEPNEHaH-
Kyasp ac, AANHA KOTOPOro B HeKo- Prc. 86. K yopaxaeniio 50.1
TOPOM MaciiTabe PapHE CONPOTHE~
JICHHIO OROTO NMpoBORHAKA Ry, a W3 apyrofi (npousponbHOR) TouKM
b pocctapiuts nepleHmuEyaAp bd anamunt Rg, 10 paccTosnne of or
TOMRH MepecedeHHn ¢ Npamux ad d ¢b Ao mpaMofi ab Cyner paeso
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CONpOTHEEAHIC R ofoux napamneNeds COeaRHeHHNX NpOoBOIHUKCB:

R=piifs
1+ Ry

JoraxaTe 310
50.2, B xpapTupe BKMOYEHH JRe ABMIQUEH ¢ conpoTHpieHues [20 On
KaEASA H SAeKTPONAMTRA ¢ conporinacHieM 30 Om, Kakoso ofinee
conpoTuBAeHHe ceTn? Kakok Tox ;bacxonyem Ra MHTaHHe STOH ceTH,
ecAH HanpsxeHve B ceT™ papHe 220 B? HauepThTe cXeMy BRJIOUGHHS,
CompoTHBAeHHEM NPOBOACE NpeHeGpernTe.

§ 51. Peoctarul. [lonssysce npapuiaMu, HSIOXKEHHEMA B § 50,
MBI MOMEM MEHATh CONMPOTHBICHHE LeNH, DPHCOSHUHAA K Hel
ROCNCHOBATEALHO HAH HAPARAGABHO ACGABOYHBIE DE3HCTOPLI,
Jnsa 910h mese MacTo NMPHMEHANT Clenuasbubie NPpHGOPH —

a9 2

Pre. 87, Puvakauil peoctar: &) oburelt erp; 6) yonMosnoe Haolpamenne,
{—5 — KORHUN ceKHHA CODpOTHBJEHHS

peocTaTh, ApencTapIAlmge cOG0fi peaUCTOPH, CONPOTHBACHHE
KOTOPHX MOXHO HameHATb, Ha puc. 87 Hsolpaxenu cXema H
BHEIUHHHA BHJ, pbiYakHOTO peocTara. OH npeicramnser cobof
PiL COEZMHEHHHX MeXAy cOGoft MpOBOJOYMEIX COHpaled, H3-
TOTORJAEMUIX H3 CTVIABOB C BHICOKHM YASABHEM COMPOTHRICHHEM
(HuxpoM, KOHCTAHTAH, peOTan U Iip.). MecTa coefpnerus cuupa-
Aeh nogBeieHH K MeTaaIuYecKnM Kortakram 0, 1, 2, . . ., 10 Ko~
TODEIM EPEMEILACTCS KOHEN NOABHIKHONG METANIIHYIEeCKOr0o Phl-
dara. JlepecraBaff puiYar Ha pasHele KOHTAKTH, MOMKHO BBO-
JHTh B Illenk NOCAeR0BATENABRO GoNbllee HAM MCHBLIGS UMCAO
cngpanch ¥ STHM MIMEHATH CONPOTHBJCHHE Ieln,
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Jaa Goflee DAABHOIG H3MEHEHHA COTNPOTHBJIEHHS CIYXar
peocTaThl CO CKOJMb3AIHM kourtakToM (pHc. 88). [lepememas
JBHOK, MOKHO BKAIO4aTh B lieNb GOMBLIIYIO HIH MERBLIYIO YaCTh
OOMOTKH peocTara.

[pu npumeHeHHH peocraTa Hajfo ofpamiarb BHHMAHHE HA
TO, YTOOH OH HE HarpeBancs CAUMIKOM cHILHO, JonycTHMO RHa-
rpesanne He Goaee weM ao 70—80 °C, a O6WUHO CTpeMATCA K
TOMY, YTOOLI HarpeBanne OHIIO SHaUMTENBRO HuXe. [aa Toro
100K PEOCTaT He CAUIIKOM Harpepajcs, HeOOXONHMO, ¢ OfHOM

Puc. 88. PeocraT co CKOMB3RUIHM
KOHTaKTOM: @) ofimul Bux; &) cxema
BEJAKOYeHRH, OfmoTka peocrara I Ba.
BHTa Ha' ¢aphopornid Huauwap 2.
CroibsAmuli KOHTAKT & coefHHAer
OpOHIBOABEYIY TOUKY oOMOTKA <O
crepxned 4 ¥ aaxuMamu § u 6. Qap-
topoeuft nunEHApP peoctaTa 2 yxpen-
JleH Ha MeTaaIhdeckHX mekax 7. Ha
HEX e YEpemer crepweds 4 (na
HIONHPYICUIHX NPOKAANKAX B MeCTax
saxumos § u 6). Kogrus ofMorkr peo-
CTATA BLIBSEGHH K zawkaAMam 8§ u 9.

CTOpPOHBI, €F0 XOPOINO 0XJ1aXKJATh, a ¢ APYToil, 3a6oTHTRER, UTO-
GH B peocTaTe He BHARAANOCH CHITKOM MHOTO Tenvia. IIpH cHab-
HBEIX TOKA8X MO03TOMY IPHMEHIOT PEOCTATH H3 TOACTOH NMpOBO-~
aoky. Jlasa ayqmero oxJaaxaeHus OKPYKaOUIUM BO3LYXOM peo-
cTathi HHKOTA He HABHBAIOT B HeCKOMbKO cnoeB. Hepeako ana
CHABLHLEX TOKOB NPHMEHFIOT PeOCTaTH, POBOJOKA KOTOPHIX,
CBHTaA B COHpanb, HaTAHYTA HA paMKe H, CAeIOBATENLHO,
XOPOLIO OXJAAKIATCH BOSTYXOM co Bcex ctopon, Hnoraa ¢ srof
IeALIO IPHMEHAIOT He KPYIyio NPOBOJIOKY, a INTOCKYIO JICHTY,
KOTOpast IpH TOH Me IVIOMAAH CeJeHHA HMeeT GONbIIYIO HOREpX-
HOCTh CONPHKOCHOBEHHA C BO3XYXOM H NO3TOMY JY4IUe OXJIaMK-
Jaerce.

§ 52, PacnpepencHue Hanpaxenks B pneny. «MNorepu» B npoeo-
AaXx. Bcaxas menms cocTOHT ofBIMHO W3 KaKHX-NEGO NpHGOPOB
{nampumep, JIAMHOUEK HAKaNMBAHHA, HAIPeBATeNbEHX nprio-
POB, ACKTPOAUTHYECKUX BaHH H T. 1.) B NMOABOAAHIHX IPOBO-
JoB. 2t npubophl ¥ NPoBOAa OGNANAKT COMPOTHBASHHEM,
TlostoMy wMexZy KoHUaMH MmobOr0 y9acTKA UeNH, KOTOpLift
NPEACTaBIAT 3TH NPUSOPEL KN NPOBOLA, HMEETCS Hanpsxe-
HHe.

Ecnu B peny uier ToR 1 H cONPOTHBACHAA MOCICHOBATENLHO
COeJHHEHHLIX YYACTKOB LiellH PaBHH Ry, R;, Rs, . . ., TO MeXLY
KOHHAMH KaKAOTO yHacTKa HMElOTCA COOTBETCTBEHHO Hanpaxe-
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gua Uy, U, U,,. .., ompeseasemoie mo gopmyae (46.2):
Ui=R,1, U,=R,], U,=R,l, ...

CyMma 9TUX HanpsuKeHHHA npexcrapineT coboil moaHoe manpA-
senue U, npuiaoxeHHOe K KoHUaM Beeli LemH:

UsU, U+ Upt oo =RIFRI+R I+ ...

Taxum o6pasoM, pacnpeneiicHue HAlPSIKEHUS MEXIY OTASAb~
HBIME NOCAeA0BATe/IbRO COCAMHEHHEIMH YIacTKaMu Liend 3asH-
CHT TONLKO OT COOTHOWIEHHA CONPOTHBJEHHN 3TAX YYacTKOB:

UptUpUys oo =R 1R R, ...

[Mycte, Hanpumep, renepaTop SHSKTPOCTAHUMU CO3jaer HA
BBOAAX, T. €. HA KOHIAX POBOJOB, PBEMICHHWX B KBAPTHDY, Ha-
npaxenne U (o6puno U=220 B). Ot BrosOB BPOBOJ2 BEAYT K
namnouke, [TycTh conpoTypeH#e NPOBOXOB PABHO £, COMPOTHE~
NeHHe JaMIIOYKH paBHO R, a CHJIa TOKa, HAKAMUBAIOMIETO JaM-
nmouKky, pasHa /. B TaroMm cnyuae HanpfiKenue, NPUXOAAILEECH
Ha JAamnoury, U,=I/R, a Hanpsmxenwe, npnxojsameecs Ha
noppopdige mnposofa, Up=Ir. Tak Kax Hanpaxenue
U=U,+Upy, 10 Uy=U~Uy, Dpyrumn cuoeam, veu Goms-
ule Ranpsixenne U, mpuxonsmescs Ha NpOBOAA, TEM MEHblIee
HanpsKeHHe OCTAeTCA Ha AOMO AaMnoYkH, IToaTOMY HampAme-
HHE Ha TMPOBOfax Ha3uBaetcd norepARHbM. Ouo TeM Goabume,
wem Godblile CONPOTHRACHUE NPOBOACE H YeM Gosblne TOK, Hiy-
KA M0 JAHHHH,

Yrobw HanpAxeHHe, NOTEPANHOE B JIHHHH, He NPEBHILAN0
JOMYCTHMOTO Dpefiena, ckaxem U, CONPOTUBNEHHE JIHHHM He
JOMKHO MpeBHIHATh Beduuuunl r'=U'/F, rae U’ — nonycru-
masn norepf, a I’ — cuna Toxa, Yem Goabiue TOK B AHHHY, TeM
MeHbLIe RO/DKHO ObITh ee CONPOTHBAEHHE, 2 3HAUHT, TeM TOJIE
BOMKIE GHITh NPOBOJA. DTHM OGBACKAETCS, YTO LA [TPOBOAKH
cetelt PATHYHOTO HasHAYeHHA NPHMEHAIOTCA paaanHHe npo-
BOAHHKH: JJf SJeKTPHYECKHX SBOHKOB H TenedoHOB (chafule
TOXKH) BTNIOJHE NMPHI'ONHLI TOHKHE MPOBOAA, HMELIne AHAMETD
HECKOJIbKO JeCATHIX fAovell MUANAMETPA, a A8 UPOMHLIICHHEX
cereif, MUTAIONIHX KPYMHEE SVIEKTPOMOTOPH (CHALHBIE TOKH},
#e06XONUME MEAHLIE IIMHE H Ka0enu ¢ ceueHHeM, PABHLHIM He-
CKONBLKEM KBasipaTHhiM canTuMerpaM. OcofeHHO BeUKH MOTYT
6biTh MOTEPH B OYeHb MIUAHHIX JHHHAX, HANMPHMEP B JHHAUAX
SjeKTponepeayd OT THAPOCTAHNMA K OTASAbHHM pafioHaM.

? 62.1. s nopMANLHOTO CBEYEHNA ABTOMOSHILHOA JAMOOUKRH HALD.
MeHAe Ha KOMIAX ée HETH DOMEXHO pashateea 12 B. Croasko takux
JIAMIOOYEK BYXHO BIATH B KAK MX HYMKHO COSAARETSL AAA NHTAHHA OT
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PCTONHUKA TOKa, HMeloliero Hanpsikenwe 120 BP Haueprete cxemy
COSIHHEHHA HaMIouex.

52.2. B ocBeTRTeNLHYI CeTh ¢ Hanmpmmenvem 320 B sxmonenn xam-
nouka, HMeoinad conporupaenne 400 Om, ¥ aMmepuetp, HamepsouHit
TOK, TeXylUR# uepes naMnouky. Yemy panno HanpmkeHKe Ha KOBIAX
HATH nammouRa? CoONpoTHE]eRHe BMOCPMETPa M CORAHHHTENLHEX
nposoacs papHo 5 Om.

52.3. B ocBeTHTe/bHYK CoTh ¢ HanpmienHeM 220 B sxmoventl DAeKT.
PHUCCKSR TIQUKA B JIaMIIOURa HaKalHBHHA, COEARHERHEE MOCKelO.
satencHO. ConpoTueaenwe lieuxkn pardo 20 O, conpoTHsIeHHe
JamnioukH pasHo 240 Ou. Karoe wanpmxenne OyleT Ha Newse M
KaKoe Ha JaMmouxe? HadepTHTe CXeMy BRJIOYEHHSA,

82,4, Jas otpemeHHsS HOBOTDAHMX SAOK B NpoOjAXKe HMeIOTCH THD-
JREAN H9 HECHOABLKHX MOCHENOBATEAbEO COeIHHEHHHIX MaJeHbKHX
JMAMIOUEK, KaKJAA H3 KOTOPHX DACCHHTANA Ha HAMpAMeHHe 6 miu
8 B. CroMbko G-BoALTOBHX B 8.B0MBTOBEX JNAMIOYeK HYMHO BIATh
A PHPAAHAN, PAcCUHTAHHON Ha Hanpskenyne 220 B? Ecan oana us
JaMliouex THPAAHAE NePelopHT, GYAYT AM ropers ocTanbHee? Hro
Ay:KHO CHENaTh B STOM caydge, TToltt HenpasuTh repaAsuny? [ovemy
B HHCTPYKOHH K TNONLI0BARHID THDAAHAAMH CKa3aHo, 4TO STHM CNO-
cofoM EehSA NOYMEMTHL THPASHAY, eclH Deperopenc Goasile Tpex-
UeTHpeX JAaMIouex

52.5, PeocTaT ¢0 CKOMBIAMEN KOHTAXTOM HHOTJA YNOTpeSAmOT KAk
NoTeHHOMETp {fe/1dTeAb HanpsokeHns). Komuw ofmorxu (puc. 88)
NPUCOSARHAIOT K RCTOURBKY RanpseHnd, & p paGovefl Oene noae.
BYIOTCA HANpAMEndeM Mexay sakumamu & u &. Obvacnute emuici
TAKOro BRAIUEHHA npuGopa. Hafiawre HanpmiRense Mewmpy sTHMH
SaxHMaMH TIpH HANPSXeHHH B cetd 220 B, ecin ApMMoK pacmoso.
MeH; a) DocpealHe oGMOTKH; §) GAHMe K 32XHMY & Ha DACCTOAHHH or
Hero, pasHo™ 0,1 LK peocTarta; B) GAKIKE K 3aXKRMY 9, Ha paccTof.
HHH OT Hero, paBHOM (,2 DAKHE peocTara. OOMOTKA HaBHTAa pabHO-
MEpPRO.

52.6, JInEHA MeXHHX TPOBORCE JHHHH SACKTPONeDeNaTH, CORNHHAKD-
el 3aeXTPOCTANIIO ¢ KBAPTHPON, paBHA 2 KM, a HX cedeHHe panHo
15 mn?, Yemy pasHo HampsXeBHe Ha JaMIOuKax B 370fl KBapripe
NocAe BR/IOUEHHA SAeKTPHIECKOTO YTiord, notpefasomero Toxk 3 A,
eCAH 0 ero BKAOYeRHA OBO Owmno pasmo 220 BP

52.7. Jauna MeHux NpoBOJOB JHHHHH SMeXTpONepefadd pasHa 1 Km,
a Hx ceuenne paeBo 10 mw?, Halinure nanmpawenye, TepAeMoe B AR.
HRK, ecin TOK B Hell pasen § A.

52.8. IToueMy NpH BEAIOYEHHR B KBapTHpe Kakux-gulyls nprSopos,
HOYPefAmoWNX Goapofl ToK {HanpHMep YTIOTSa), IOPAMIHE JAMIQUKH
BHESANHO YMEHBUIAIOT CBOW APHOCTH? OGpaTHTe BHHMaHHe, YTO OCO-
GeHHO BE/HKO YMCHBIIGHHE SPKOCTR B HepRbf MOMEHT 3aTeM Ap-
KOCTb HECKONbLECG BOSPACTAET, XOTH M OCTAETCH MeHbINle, YeM AQ
BEAWONeHNA yTora, O6bacHuTe ABACEHE,

52.9. YMeHbIIEHEHe APROCTH Topsmell M2MO0UKH MOMHO HabA01ATS,
€CIH BEMIOYHTE TRe-HREOYJAb B KBAPTHDE OYEHb CHABHYIO JAMIOUKY,
noTpefamcUy0 TOK, pasHuk HeckonLKHM amnepad. M B sToM ciyvae
Hal/nogaerca 0cofo peskos yMeHbITeHH® APKOCTH B Nepsutfi MOMEHT,
Ecau Bsxts B KavecThe BTOpofl MAMIIOUKY CTAPHHHYIO JAMNOUKY ©
YTONBHEIM BOJOCKOM BMECTO MeTANJAMTECKODNO, TO 0cof0 PE3KOro cna.
A4 APKOCTH B MEPBHA MoMeHT npu >ToM He Habmoaaerca, IMovemy?

§ 53. Bomt™erp. Ilpn nomommu ransBaHOMeTpa MOMHO H3MeE-
PHTb He TOALKO CHJY TOKa, HO H HampfXeHue, HGo, cOriacHo
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sakony OMa, 5TH Be/HUHHH NPONOPUHOHANBHH APYr APYTY.
Ecau fBe Be/IMYHHEL NpPONOPLMOHAABLHH APYI ADYTY, TO ofe
OHH MOTYT GbiTE HAMEPEHH PH MOMOLTH OJHOTO H TOTD XKe TIPH-
Copa, DIKaJAy KOTOpPOTO Haj0 TO/MBKO IpOTrpagydpoBaTh COOT-
BeTCTBYIOINUM ofpasoM. Tak, HanpuMep, CYeTYHK B TaKCH OT-
MepseT TpofileHHOR PaccTOSHHE, H €r0 MOMHO NporpaxyHpo-
Bath B KnjoMeTpaxX. Ho Tak Kak miara 3a npoesj HCUHCIAETCA
NPONIOPIUHOHANBHO PACCTOSHNIO, TO KXY CYETYHKA CAEAyeT
NPOrpajiyupoBaTh HEMOCPEACTBEHHO B pyOunaAX W Komeftkax
TaK, 910GH OHA CPa3y NOKa3hIBaNa CTOMMOCTh npoesaa. Touno
TaK 3Ke U LWKany raabBaHOMETpa MOKHO NpOTpaiyHpoBaTE TaK,
a1o0R OTCYHTHBATL MO Hell HemOCPeACTEeHHO AHGO CHIY TOKa
(B amMnepax), NpoTexaoWiere no ralbBaHOMETPY, AKGO Hanpsa-
Wwenye (B BGABTAX) MeXAY aaKHMaMH rajaspapoMerpa. I'ankpa-
HOMETp, TPafiyHpOBAHHHH Ha CHAY TOK3, HA3HBAIOT, KaK yXKe
rOBOpHJIOCH, aMIIePMETPOM, A TPaAyYHMpOBaHHEMA Ha Hanpswe-
HHE — BOJETMETPOM.

JeficTBUTNIbHO, €CIE 4epes raJbBaHOMETp TeveT TOK [,
TO MEXAY BXOAOM H BHXOJIOM H3 TaJbBAHOMETDPA, T. €. MEKIY
€T0 3a)KHMaMH, AOIKHO CYILECTEOBATE HEKOTOPOE HaNpsKeHue
U. ITycte Tak naskBaeMoe «BHYTPEHHEE» CONPOTHRIEHHE Talb-
BaHOMETpa, T. €. COHPOTHRACHHe TeX uacTell ero, 00 KOTOPHM
HReT TOK, paphsiercd R. (A9 MarHMTHRIX FaJbLBaHOMETPOB
3TO — COMPOTHRACHHE PAMKE ¥ TOABOAAUHX NPOBOACE, AIA
TENA0BOr0 — COMPOTHAJIEHA® Harpepaoulefica HHTH M NOABO-
JAWHUX NpoBoEes, K T. &) Cornaco sakony Oma, umeem U=
= IR. Takum ofpasoM, KaXKAOMy SHAUCHHIO CHIM TokRa [ s
FARHOLO raibBaHoMerpa (T. €. HMECLIEry OIpefiefeHHoe Co~
npoTHBieHye R) COOTBETCTBYET ONpejeseHHOe SHavueHHe Ha-
npsaxenaa U Mexay ero saxumamu. [losToMy NpoTHB ¢oOT-
BETCTBYIOLIEI'0 HOAOKEHHA CTPEIKE MOXHO HAMHCATh HAH CHAY

1 Punc. 83, Urobn H3MepHTE HanpmieHuwe Ha Jam-
ToYKe, HYXHO NDHCOSIHERThL BOJBTMETP Napai-
U JAenLHo Mamnoure; U — manpsKeHie HCTOUHHEA

7] TOHZ, M B A — JAHHME

toka [, unn nanpaxenne U, 7. e, mporpagxynpopard upuGop
KaX aMmepMeTp HJAH BOJIBTMETD.

Honkayach NporpazyHpoBaHHEM BOJBTMETPOM, MOMHO H3-
MEPHTb PaSHOCTL NOTEHEHATOB MEXKAY JHOOEIMH TOYKAMH KaKOH-
quGo uenu. [Mycthb, Hanpumep, TpebyeTcs ONPEASAUTH PA3HOCTD
NOTEAHANOB MEXKJY BBOJAMH, BeAYIIEMH K KOHIIAM HHTH JaM-
I0YKH, KOTOpad HAKAINBaeTcA KaKAM-AHOO HCTOUHHKOM TOKA.
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TIpHcoenuHuM BBOAL JaMIIOYKH K 3a)KUMaM M H 1 BONLTMETPA,
KaK ItOKasaHo Ha puc, 89, T. e. NOAKMOYAM BOILTMETD Hapad-
AenbHO Aammouke, Tok or HeroudHKa Oyaer Tenepb pasBeTB-
NAATBCA, H UacThb ero nofifier, Kak K HpemxAe, Uepes JaMuouKy,
a yacTh — yYepe3 BoIbT™MeTp. [10 NORa3aHUAM BONLTMETPR MOMK-~
HO CYAHTb O PA3AOCTH TOTEHIHANOB MEXAY TOUKAMH M H f,
a CJICHOBATOABHO, ¥ MEXIY BBOAAME, BeAYHIHMH K HHUTH JaM-
HOYKH, KOTODEIE MM NPHCOSAMHHAH K TOUKAaM M H I.

Tloagepkuem emwe pas, 970 A9 H3MEpEHUS CAJB TOKA B Mend,
T. €. A8 HCNOAB30BAHKA Ta/IbBAHOMETPA B KaueCTBe aMmnepmer-
Pa, €ro HyXKHO BKNIOUATD B LeNb NOCASIOBATSALHO, YTOGL! rafb-
BaHOMETp CJHYXKHT OAHVM H3 YYacTKOB NpOCTOH HepalpeTBIeH-
noit nenu (§ 44), T. e. 9TofH 9epes ranLBaROMETP MPOTEKAN TOK
TaKol We CHIL!L, Kak H depes Jiofyio ApyTyioo 4actsh SToll menu.
Jdna usmepenud ke Hanpaxenud (PasHOCTH MOTEHNUANOB)
MEXEY TOYKAMH #2 B f LeNH, T. e, XIS HCIO/Nb3OBARHSA rajlbBa-
HOMETPa B KAUeCTBE BOJbTMETPH, €r0 HYMHO NMOAKMOYATh Ma-
palNeNLHO K TOYKAM I U £, T. €. TaK, YTOOK MeXAY SaKHMaMH
ero OHUIC TAKOE JKe HalpsKeHHe, K&K M MeXAy To9KaMu m
un,

? 53.1, MoxHO JIE BMeCTO BOJIBTMETPE NONTLIOBATHCH SJAEETPOMETPOM
DA% HaMepeHHA Hanpamenun? Eclu MOKHO, TO KaK HYMHO eT'0 BKIO-
49aTh M KAK FPaZyHpoOBaTh?

§ 54. Kakum 10/mEHO GLITh CONpOTHRACHHE BOALTMETPA H aMniep-
meTpa? Beskufi BOXBTMeTp BKAWOTaeTcd NapaliellbHO TOMY
Y4acTKy LienH, HanpsxeHHe HA KOTOPOM Mhl XOTHM H3MepHTb
(puc. 89), ¥ NOITOMY Ha HEro OTEeTHNAETCS HEKOTOPHI TOK OT
ocHOBHOH wenH, IIpH e€roc BKMIOYGHHH H TOK H HaNpPTXKEHHE B
OCHOBHOM [enH HeCKONbKO U3MEHAIOTCA, TaK KaK Telepsh
MBi HMeeM YXe JPYTYI0 Ielib NPOBOJHHKOB, COCTOfIYIO H3
NpeXHAX NMPOBOJZHHKOB M BOABTMeTPa. [IpHcoemWHMB, HanpH-
Mep, BOILTMET) ¢ CONPOTHBEHHEM R, Napai/eibRO TaMIoUKe,
COMPOTHB/EHHE KOTOpOf paBHO R,, Mbl HafimeM no (opmysne
(50.5) ux ofmee conporuenenne R:

_ ReRy _ Ry
R=r = TFRam G40y

Uem Goablie COMPOTUBNIEHHC BOJALTMETPA R, MO CPaBHEHHIO
¢ CONPOTHBACHUEM JIaMnOUKH K,, TeM MeHbillc OTIHUAETCA 06-
uiee HX comporubAenHe R oT R; ¥ TeM MeHbile HCKaKenHe,
BHOCHMOE BOJbTMETpOM. MEI BHAHM, 410 60Abmsemp Coaxcer
umems Goaswoe conpomugrenue, B 3Toro nocieioBaTellbHO
€ ero HaMepuTeJbHOM TacThio (PaMKoll, HaTpesaloeicd HATBIO
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H T. A.} HePeAKO BKMOQUAOT AOMONHHTENLHLE PESHCTOP, HMEKo-
UM CONPOTHBJEHHE HECKONBKO ThiCAY oM (puc. 90).

B DOpoTHBOMONIOKHOCTD BOJALTMETPY, aMmnepMerp BCerZa
BKJICUAIOT B Henb nocaeposatensuo (§ 44). Ecau comporusie-
HEE aMiepMeTpa paBio K,, a CONPOTHENEHHE UENH paBHO

R,, TO IpH BKJIOYEHHH aMilepMerpa CO-

_é_@_ NPOTHBACHHE LENH CTAHOBHTCH PABHBIM

Puc. 90. K poasr- R=R“+R.=R“(l+f). (54.2)
MRTPY TPHCOBRHHR- ®
€TCH TIOCAER0BATE b
HO AONONHHTENEHOE
CONpOTHRNEHHE 7

Jna toro wrofnl aMmepMeTp He H3MeHAA
SaMeTHO OOMEr0 CONPOTHB/ACHHA LENH,
coficTBeHHOE IO COnpOTHB/ieHHe, KaK cie-
ayer u3 dopmyan (54.2), A0MKRO GHITH MAIHM NO CPABHEHHIO
¢ conporHeitenHeM Uenw. Ilostomy amnepaempot Oeaqiom ¢
O4EHL MAADIM CONpOMmuareruesm (HECKONBKO ASCATHX HAH COTHX
Aodeli oma).
? 54.1. ConpoteeNeHHe aMnepMerpa passo 0,1 On. Yemy papno ma.
nNpAKEHHe HA AMTepMeTpe, ecidHd oH NoKasHBaer cHay Toka 10 AP
.2, ConpoTHENeHHe BOALTHETDA paHo 12 kOu, Kaxoit Tok npoxo.
ART ucpes BOALTMETP, ecAH OH NOKasHBaeT Ranpsmxense 120 B
54.8. BoapTmerp co mxatoft 0—120 B useer conporupaenne 12 xOmn.
Kaxoe conpoTHBAEHHS H XAKHM clloco6oM HYXKHG HOAKTIOUKTS K s'mng

BOABTMETDY, YTOOH UM MOXKHO GHLIO HSMepaTh Hanpakerne Ao 240 B
Haueptre caeMy Bruouendd. HlsMeSATCH AR HyBCTBHTENbHOCTH

BOMLTMETPA B NpeliAymeR Saflate, eCNY YKA3I&HHOE CONPOTHBICHHE
BKAIOYHTE NIapaieAnto ROSLTMETRY?

B4.4, Bo/wrMeTp, npHcocaMHeHHHE K ropmunel AaMnotke Haxanusa.
HHA, NOK4SHBAST B, a auMmepMeTp, E3MepAOMMN CH/IY TOKE B
Jamnotke,— 0,5 A. Yemy pasno conporieietie Jamiourny Havep-

THTE ¢XeMy BKJIOUEHHA BONbTMeTpPa A aMlepMeTpa.
§ 55, ILlynTupoBaHHE MH3MEPHTEILHWX npHOopoB. BaKHiM
npHMepOM TPHMEHEHHH NOCAEAOBATIBHOIO M MAPANISRBHOrO
COeNUHEHHA NPOBOROB SIBNAIOTCA PasAHY-
__r:]_‘ Hble CXeMBbl BR/IIOYEHHA SJICK TPOHSMEPHTENb-
HeX nputopoB, JlonycTHM, 970 HMEETCH
HeKOTOPHHA aMmepMeTp, paccYHTAHHEIR HA
\A) MaKCHManbHER TOK [, a Tpefyerca H3-
MepuTh G4ibmyi0 CHAY ToKa. B stoM cay-
Puc, 91, Cxema myr- Yae NapadyeNbHO K amnepMeTpy npHcoe-
‘;I;I;;:ﬂ:gﬁ asﬁ?&} JHHAKT Ma/ioe COMPOTHBJAECHHE 7, MO KO-
TOpOMY HampaBuTcA OOabmiafd 4acTb TokKa
R oy e (pme. 91), Ero HasuBaloT OGHYHO LiyH-
tom (0T anrsnfickoro coea shunt — nobGa-
Bounbifi nyTh). OG03HAYHAM COMPOTHBIEHHE
sMuepueTpa uepes R, u nyctb R B n pas Goabe 7, T. €.
Rir=n. llyctb, panee, CHAN TOKA B IIeNH, aMICPMETPe H B
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niyrTe paBiet cooTserctsenne [, I, u I, Torpa, cornacho
dopuyrne (50.4),

i—a‘“-——-§=n. BIR  [o== I,

IMNoanwifi Tok [ B menu paben
I=1&+1m='ra+!an=fa(n+l)’

1
n41°

Taxum ofipazom, cuna Tora B amnepmerpe I, B n+1 pas
MeHbile culbl Toka / B raapnoit menu, Caejosarensrno, 6naro-
Rapa WYHTY Mbl MOXXeM H3MePHTD C {IOMOINBIO Haliero nputopa
TOKH, B ft+1 pa3s 64nbiue, YeM Te, Ha KOTOPHIe OH paCcUHTaH.
INpu stom, opmako, mpuGop pernctpupyer Toabxo 1/(n-+1)
qacTh H3MepseMOTo TOK2, T. €. UYBCTBHTeNBHOCTb EI'0 YMEHb-
izena B n-+1 pas, Llena Kaxzoro zemeusnss aMnepMerpa MpH
sToM yBennduBaetcd B n+1 pas. Ecnu, nanpumep, Ges aiynta
OfIpeHENeHH0e OTKIOHEHHE CTPEJIKH amnepMerpa COOTBETCTBO-
Bano cuie Toka 1 A u conmporTHBAgHWE IIYHTA B YeTHpe pasa
MEHbII¢ CONPOTHUBRACHHA aMNepMeTpa, TO NPH HaMHUNH LUIYATA
TO Ke OTKJOHEHHE COOTBETCTBYeT CHJe TOKa B UENA, PABHOH
yie 5 A. O6uI4HO nOAGHPAIOT WYHTH TaK, YTOOH LieHa AC/EHHA
yeesanasBaiach B 10, 100, 1000 pas, [las storo conporuBnenue
LIyHTa AOTKEO cocragnats 1/9, 1/99, 1/999 or conpotusienus
amnepmerpa. Boofine, ecln MEl XOTHM YMEHBIUHTE YYBCTBH-
TeALHOCTh NPHEOPA B A Pa3, TO MHl AGJIMHB! B3STh WYHT C CO-
NPOTHBIEHHEM

Hm

)

(55.1)

I,=

R
r= n—;-—l- . (55.2)

[TapanneavHoe npHCOSAHHEHHE WYHTA K H3MEPHTCALHOMY
np}{ﬁopy ¢ U8B0 HIMEHEHKA e ‘IYECTBHTEJIBHOCTH Ha3seBawT
LIYHTHPOBAHHEM,

? 55.1. [Ipu nomows amnepmerpa, PacCIHTAHHOTO HA H3MEpeHHe MAK.
cuMaaBHOl chap Toka 10 A B nMelomero conporheienne 0,1 OM, Ke-

AT U3pepATh 10K4 fo 100 A, Kakoe conpoTHeienne 40AHEH HMETE
Iy AT?

5  Snementapnnd yweSunux dwaukam, 1. 11



F'nasalV. TENNOBOE AEACTBUE TOKA

§ 56. Harpesanue toxom. 3akon Mxoyas — Jlenua., HMcenenys -
Ha ONHTE HarpepaHHe MPOBOAHHKOB TOKOM, Pycckufi ¢u3uk
Svunu#t XpracruaHoeny Jlenn (1804—1865) u anrnufickult du-
sux Jixefime Jwoyab (1818-—1889) ycTanoBHAH, 9TO KoAUNEC!TL
60 mensompt, ewdeasouieecs 8 nposodruKe npu npoxomdenuu
HEPE3 NE2D BAEKMPUNECKOZO IMOKA, APAMO RPONOPYUOHOALHO
conpomueeriuro R nposodruna, xeadpamy cuss moxa I u epe-
Meng 1, @ meuenue Komopoeo nodOepausaemca MoK 6 npoeod-
Huke. D107 3aKOH, HOCAUIMA Ha3zBaHHe
saxona Jacoyas — Jlernyn, MOXKHO BHIpa-
SHTh caezywomel topmyaoi:

' Q=RI, (56.1)

riie  — BHpgenuBmicecs KOAHISCTBO Ten-
JOTH. B KOYyRAX, R - conporuBae-
HUe B oMax, | — cuia ToKa B amnepax,
f - BpeMa B COKYHAAX.
HMamepenun, npuBogAiiHe K 3aKO-
By Jlxoyasm -— Jlenna, MOKHO BHIIONA-
HUTSH, NIOMECTHB B Kanopumerp (pHc. 92)
t npo}t_:)onnnx ¢ H3BECTHHM CONPOTHBJICHHU-
eM R W nponyckasi gepe3 Hero TOK Ofr-
np;’:' n?,;gelp(:,f °1;§,‘;',;"H§ penenennofl cunu / B TedeHHe H3BeCT-
Jiwoynsn — Jlenna Horo ppeMenn £, KoauuecTso BHensnio-
mieficA MpH TOM TenVIOTH () onpenenu,
COCTABHB YpaBHeHHe Tensoeore Gananca, Kak 9T0 NPUHATO NPH
KaJTOpHMETPHUECKHX HaMeperuax (cM. Tom 1). ITpouspoas onke
Thl NPH PasAHIHLIX 3HauenuaAx R, [ u ¢, nosyauM 3aBHECHMOCTb,
BpakeHHy®©0 3akouoM Jxoyns — Jlenna., Iloubsysach 3ako-
HoM OMa, ML MOXeM BLIPpasTh CHIy TOKa [ 9eped HampsKeHHe
U Ha xkoduax mpoBojHAKa H ero conpotHeaenHe R, Tlozcras-
nfs supamenne I==U/R B gopmyny (56.1), nafizem

Q=21 (56.2)
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Dopmyas (56.1) 1 (56.2) n03BONAIOT PACCIRTATH KONHYECTBO
‘TCILIOTH, BHIACASIOMEECH B OTASKLHEIX NPOBOAHHKAX, COeLH-
HeIHBIX MOCASIOBAaTEAbHO H MapanaeabHo. [Tpu nocaemosa-
TebHOM COEAHHEHKH BO BCEX NPOBOAHKKAX TeUeT TOX OFHOA
u Toli ke cuast (§ 50). ITosroMy aAs cpaBHEHHMST KOJNHYECTE
TEIVIOTH, BHASTAMMXCA B OTAGAbHHX NPOBOAHHKAX, YA0G-
nee dopmynaa (56.1). Oua nokasmpeaer, UT0 npu nocaedosament-
HOM COLOUHERIL HECKOABKIX NPOSOORIKOE 8 Kamdom asidernemen
KOAUMECITIBO MENAOMbL, RPONOPYUOHANDHOE CORPOMUBACHIIO NPO-~
eodnuxe. IIps mapannesibROM COENMHEHHB TOK B NMPOBOIHHKAX
pas/iHveH, HO HANpPMKeHHe Ha UX KOHHAX (B TOYKaX pa3peTaie-
H{) HMeeT OJHO K To ke 3Haderue (§ 50). [Tosromy B 5TOM Cay-
uae yaobHee moAb3oBaThea dopmynoft (56.2), Ona mokasuipaer,
UYTQO ApU napassessrom coedumenun 6 xamdom nposoduuse
BHI0BAREMCAR KOAUKECINGO MENAOMbBY, OGPAMNO RPONOPLLORAABHOE
CONPOMUBAZHIUD NPOBODHUKA.,

§ 57, Pabora, coBepuiaeMad sneKTpAdeckum ToxeM. Ilpu mpo-
XOMXAEHHH 3JICKTPHYECKOrO TOKa Yepe3 Lelb MOTYT, KaK MH BH-
Jenx B § 40, npoussonathes pasnnuneie AefictsuA. Kpome npa-
IpeBaHus TPOBOIHHKOB, MOTYT HMETb MECTO XHMHYECKHE HaMe-
HeHHA B HUX (B NPOBOJHHKAX BTOPOTO POAa), A TaKxe Nepeue-
MeHHA MATCHUTHOH CTPeAKH *); IPH TaKOM MepeMelleHHH Mar-
HHTa SMeKTPHYECKHA TOK COBepHIGeT MeXaHHYeCKyK pasory,

B onetrax Ixxkoyna H Jlenna Tox NPOXOAua gepes Hemnog-
BUKHbIE METALIHYeCKHE NPOBOAHUKH, 1109TOMY enuMHCTBEHHEIM
pe3yabTaToM paGOTH TOKa OLUIO HATPEBAaHUE STHX MPOBOAHM-
KOB, M, CJEJORAaTeNbHO, NO 32KOHY COXPaHEeHM§ SHEPTHH BCH
paboTa, COBeplleHHAS TOKOM, NPEBpaum(aNach B TEmJAOTY.

Hetpynno BeiMHCAHTE paGory, copepluaeMyio JeKTpHYEC-
KHMH CHJaMH NPH TPOXOMACHUH TOKa 9epes YJacToK lenH.
Ecan nanpaxenue (pasHoCTh NOTEHIHANOB) HA KOHLAX YUacTKa
paeuo U IB), o npu nepenoce 3apaaa 1 Kn coeepmaerca pa-
Gota, wncaenuo pasnaa U [Ox] (§ 21), a npu nepenoce sapana
g — pagota, B ¢ pa3 GGnuian, T, e, papdas qU [[x]. Ecau sa-
PRA g Oyjaer mepeHecen IOPH MPOXOXKAeHHH Toka [ B Teuenme
BpemenH £, T. e. g=1If, To copepumtca patora A=UIt. Hrak,
pafoTa, coBepuleHHAA TOKOM,

A=UIL. G1.1)

B paccmatpupaeMoM caydae Bed 9Ta paboTa MepexomuT B TEn-
Jo1y, T. e, A=Q. Cnenopareanvno, Q=U1I{, u B cuny sakona

*) Minn pamroueHHoro eff nposoArKKa, 1o KoTopoMy Tever To (§ 115)
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Oma (U=RI) nmeem
Q=RI%.

TakuM o6pasom, Mbl nOAyIHAH 3axkoH Jxoyna -~ Jlenua Teo-
PETHUYECKAM NyTeM, BuUMCAMB PaGoTy SAEKTPHYECKOro TOKa.

Eme pa3 o6paiaeM BHHMaHHe Ha TO, 9T0 paboma moxka noa-
HOCMBIO NEPexXodum 8 menaomy MmoabKe 8 CAYUae HENOOSUNCHIN
nposoduuKos nepeoeo poda. Ecan npoxoAsiuf TOK, KpoMme Ha-
TpeBanuA, COBepIIaeT MeXaHmyecKyio palory (MoTop), TO pa-
Gota, cosepiennad TokoM {A=Ul{), anumib vacTHHO Nepexo-
IMT B TENROTY Q, JACTHYHO JKe PacXOLyeTcd Ha COBEpLUeHHE
Bremnedl paborsl (morop). B sTHX caygaax A Goanie Q, H
esssh Mexay U, R u I peipaxaerca Goftee CIOXKHO, HeMm B CIy-
Yae HEMOABHHEX METAATHYeCKHX NPOBOAOB (Hafo, HamphMep,
YUHTHBATE BAUAHNE SACKTPOMATHUTHOR HHAYKHHH B ABHKY-
IWHUXCA NpoBoAax, . XV), nputem Beanunsa RJ cocrasaser
auib Yacrs Beeli eanunae U/, Takum o6pasom, dopmyna Q=
= R I%{, puipaxaioman 3akoH [lxoyas — Jlenua, npurogna ms
BLIMHC/ICHHS KOAMYECTBA TenJOTH, BELAENAEGHHOTO TOKOM, BO
Beex cayuasx. [Ipamenenve e ebipaxenna A=UT{, naomero
pa6oty TOKa, JVIA OIeHKH BRfeARomeiica B IPOBOAAX TeMI0TH
BOSMOXHO TOJIBKO B TeX CJyYanX, KOFAa BcA 9Ta pabora mepe-
XOHHT B TenJoTy, T. €. KOTHA Ha paccMaTpHBaeMOM ydacTke
IenH TPOHCXOJXT HarpeBaHke, HO He paloTalOT MOTODH H He
HAYT HHBIE NPOLECCH!, CONPOBOMAAIIIEECH COBEPLICHHEM pa-
GoTxI,

§ 58. MompuocTs aneKTPHUECKOTo Toka. 3uad paGory, coBep-
I2eMYIO TOKOM 3a HEKOTOPHIA NPOMEKYTOK BPeMEHH, MOXHO
PAaCcCYHTaTh H MOLIHOCTL TOKa, TMoA KU!‘OpOﬁ, TAK ¥He KRK H B
MeXaHHKe, NOHHMAIRT paboTy, COBepILAEMYIO 33 €AHHHLY EBpe-
meHn. Ha ¢opmyant A=UTI{, onpepensmomeii paGoty nocrosn-
HOI'O TOKa, C/lefyeT, TG MOUIHOCTh €ro

p=4_uL (58.1)

Taxnm o6pasoM, MOWHOCHIE ROCHIOAHRO20 MOKX HA aobom
YuacmKe yeny 6bIDANOEMCS NPOUSEEOCHUCM CUAN MOKE HA
Hanpaxcerue Mexwdy KORUGMI YHarmKa,

Hepeaxo ropopaT O MOIDBOCTH SJAEKTPHUECKOTO TOKa, MO-
TpeGnseMOl M3 CerH, JKeMad STHM BHIPA3HTh MBICAL, YTO OPH
DOMOLIH 3JEKTPHUECKOro TOKa {¢3a CYeT TOKa) COBEpLIaeTCs
palora MOTOpOB, HATDEBAOTCHA NJHTKH H T. A. B coorsercTBUH
¢ 3THM Ha npuGopax Hepeaxo of03HaY2eTCA HX MOLIHOCTD, T. €.
MOULHOCTE TOKd, HeoSXOAMMAR JNA HOPMAJALHOTO JeH#CTBHA ITHX
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nprGopos, Tax, manpumep, 220-sonbTOBaR SACKTPONMHTKA
momsoctH 500 Bt ecTh nanTRa, AnA HOpMaabEOl paBoTH KoTo-
poit Tpebyerest Tok oxono 2,3 A npu Hanpsxenun 220 B (tar
Kak 2,3 A 220 B 22500 Br1).

Ecan B dopmyne (58.1) Tox BHpaeR B amnepax, a Hanps-
MeHHe B BONLTAX, TO MOLHOCTD MONYUHTCH B IKOYINX B Ce-
kyuay (Ilx/c), T. e. B sammax (B1) (cm. Tom I). Ha npakTuke
ynoTpeGnAoT Takke Gofee KPYNHYIO €MMHREY MOU[HOCTH
Kusosamm: 1 xBr=1000 Br. Taxum oSpasom, odun eamm
ECMb MOUHOCTD, 8bI0EAACMAR MOKOM 00UH aMnep & nposodutke,
Meaedy KOHYAME KOmMopo2o noddepucueaemen nanpancenue odun
goavm. B saextporexnuke npuMmesAercs epunuua paboTH, Ha-
suiBaeMast Kuaosamm-wacom (KBT-u): oauH KraoBaTT-wac pa-
Bed palote, coBeptilaeMoi TOKOM MOLHOCTH ORMH KRJIOBATT B Te-
YeHHe OfHOTC vaca. Herpyzno cocumrats, wro 1 kBr.u=
=3 600 000 JOk. B xunosarT-uacaXx oOHYHO BLIPAKAOT SHEp-
THIO, Ha KOTOPYIO SJIEKTPOCTAHIHY NOJIAIOT CYeTa NOTPeluTeNnam
snexTposHepruy. Kowneuno, Takoft epunHuueil paGOTH MOXHO
NOJH30BATLCA He TOJNBKO B SJAEKTPOTEXHHKE, HO W AN OlEeHKH
paBors! moGo#t MAIHMHLI, HampHMep NapOXOAHOTO HJH ABTOMO-
GUABHOTO IBUTATENA,

2 5E.1, Kaxoe KoJHUeCTBO TNMOTH BhUIEAAeT 25.BATTHAN SACKTPHYE-

. CHasl JaMrouka 8a cekyHAy?
58.2. llena onnoro KunoBaTT-"aca SJAeKTPpHHeCKON SHeprud pasHa
4 kon. Bo uroc oSxoakTea ORMA YAC TOPEHHA 2MeKTPHYECKON NaMNOu.
Ki, norpeSasomeii ok 0,2 A npn Hanpaxeuns 220 B?
58.3. OnpelesuTe CONPOTHBIEHHE 21EKTPHUECKOR NAMACUKHA, Paccyy-
TaHHOH Ha nanpawenne 220 B w notpebasiomedt Momuocts 25 Br.
58.4. Itpe anerrpudeckie 220.B0/IbTOBEE JAMIOYKM PacxoZYIOT COOT-
BeTcTBERHO MOHocTh 15 W 100 Br. Kakas #3 Aamnouer notpebiser
Sonvunft TOK? Y Kakofl Ma nmamnosex Goduiie conporusdensxe? On.
pelednrTe ANA Kam ol 1aMNOUKM CHEY TOKA A COMpOTHBAeRHe (KorRa
HUTB JaMMOYKH HaKkaleHa).
58.5. Jlna oceemeHns KBapTHPH TpeGyercs ToK 5 A nps Hanpsme-
pu 220 B. Kakas MOIHOCTL NPH 3TOM PACXONYETCR?
58.6, Ofbacuure, NoueMy NpoBOA, NORBOAALILHE TOK K 9J1eKTP HIecKOh
JIAMTICUKe, NPAKTHYECKH Me AAarPeBaIOTCH, B TO BPeMd KAK HHTL JaM-
MOUKH packarseTcs jfobena?
58.7. Mepenyournecs Kyckn MelHol, KeflesHofi H AHKeAWHOBOR IO«
BOJTOKH OAMHAKOBOTO /IRAMETPA CIIANHH MeXAY co00A Ha CTHK W BRI~
YeHu B lellb Toka. Kaxkde mpoBoaoKx GyAyT HaTpeBaThcs CHAbLHeed?
Kaktte #3 5THX 1pOBONOK OYRYT Rarpepatecd CHMbHee, eCTH OHH
BXMOUCHN NapaifedbHor
58.8, Moo a1 BKAKUATE B CeTh ¢ Hanpxennem 220 B mocaenosa-
TEJBEO B¢ JAMOB OfKHAKOBON MOU[HOCTH, paccunTanuuwe Ha 110 B?
MOXHO AU TaK e BRAKYATE 5 110.B0ALTOBNE NAMITE PA3HOI Mol
HoCTR, Hanmpmep 25 n 100 Br? Kakoeo Gyaer npu sToM HanpsiKeHne
#a K& Joll H3 2aMN H YTO NPOB3OIIeT?
58.9. Jlas ocpemnenns Hosoroiked ea2kH ot ceth 220 B xorar wenoas-
B0BATEL THPJARHAL MaJeHLKH XAAMMOYel, PACCIHTARAEIE H3 HaNpAKe-
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nue 110 B, sxmouns nx mocaepopaTesbHO, MoMEO AH CIeNATE STO,
ecnH: a) FUPJARHEE OFMHAKOBH; 6) Oonma TUpJAAHAA COCTapieHa M3
6-pONBTOREIX, 8 ApYTran W2 8.BOJBTOBHX JAMIIOUEK OJHRAKOBOR MOMI.
HOCTH; B} TUPIAHASN COCTABJCHH ¥8 6. A B-BONLTOBHIX AaMNoueK pas-
JHYHOR MOmREocTH, moAoGpaHHHX TaK, 9TOGH OOHIZA MOILROCTh, HO-
raginaeMas KaXgof 3 rupasna, Guna ognofll M Toit ¥e?

B8.10. Monrna — 510 SAeKTPHUeCKHN TOK, NPOXONARIHN B TedeHHe
npamepRo 0,001 ¢ Mexay ApyMa obaakaMn uiw ofgarod B Semneii.
PasHocTh NOTEHIKAAQE HA KOHIAX STHX Teld JOCTHTaeT MEATHApAA
BOJIET, 3 CH/IZ TOHA B cpefneM paeia 20 xA. [oacyurafite, po w10
ofowIachk 66l OXHa MOIHAS W0 IeHe 4 Ko, 3a 1 kBr-v. Yuursisas, yto
B CPeRHEM Ha NoBepXHocTh 3emid nNafiaer 100 moamnfl B cexyHRY,
noficunTafiTe OOILHA 3aNac sHeprud, HAYIMHUE Ha BOSHHKHOBEHHE MOJ-
HEl 3a rof.

58.11, Bo CKONLEQ pas TIOBLIIEHHE TEMREPATYPH MPH NPOXOMACHHA
SASKTPHUECKOIC TOKA NO MeAeSHHM HPoBozaM Gosniie, 9eM A0 Mej-
HHM TOT0 Xe CeUeHHS, €CNH 9epe3 HHX NPOXOLHT TOK ORMHAKOBOR CH-
aup PacemoTpure cyuait, Korfia NpOpOfa XOPOIIQ M3DARPOBAHL], TAX
yro TenroorAavefl WX MOXEO ApeHeGpeds, 4 TOK CPaBHHTENLHO HEBE-
AHK M NPOXOAMT P TeUeHHe KODOTKOTO EPEMEHH, TaK Y10 0a MpoBoRa
HarpeBarxTCy cRalo H BE TeMllepaTypHHME Rosdxpunuentams colipo-
THEAEHNA ¥ TeINOCMKOCTAMH TaKXe MOKHO Npexebpeus. ¥ AcbEHE
TEILIGEMKOCTH Menl M Kelesa pamau 0,40 u 0,46 xIlx/(kr-K), ux
naotHoCTH pasHw 8,9.10% n 7,8-103 er/w?. Boctionsayfirece Tanme
Taba. 2 (§ 47).

§ 59. Konraxrtnas csapka. TenioBoe AeficTBHe TOKa WFpaeT
GONBILTYIo poNh B coBpeMennol Texunke. PaccMOTpuUM HEKOTOpLIE
BLKHBIE MPUMEDH €0 NPHMeHeHud,

Puc, 93. KomTagTHag cpapra:
TOACTAR MeAHas MiacTdna, 2 — meX«
Hurft 3a0CTpeHHH#E cTepiers G02BO-
To NOMEPETHOIO CeYeRRR, § H {f —
CRAPHBAEMEIE JieTAadH (HaNpHMED, JBe
pj HHKEeBHC ILIACTHHM, CleTKa 9a-
= i WATHIE MEXKAY MeJIHBIMH BJeKTPORaMu)

Ecnn conpoTHBaeHHe KaKOro-MHGO Y9acTKa UefM 3Hau-
TeABHO GOJbLE COMPOTHBIEHHA BCEX OCTANBHHX YYacTKOE, TO
31eCh BHACASCTCA [PAKTHUCCKH BCe JDKOYJNeBO Tenao. Takofi
cayuall OCYHIECTB/ACTCH B JAMNOYKAX HAKANABAHHA H B Harpe-
BaTeibHHIX MpHGOpax, COMPOTHRACHHE KOTODEIX SHAYHTENLHO
Goabtie, YeM CONPOTHBJCHHE NOABOAMIHX NPoBOAOB. Takum
JKe pacnpefieicHHeM CONPOTHBAeHHA NONL3YIOTCH OPH TaK Ha-
SLIBAEMOM KOHTAKTHON 9JIeKTpocBapke, DpHMeHAeMOH Aas
MeTa/VIoB €O 3HAYKTEIbHEIM YAC/HbHBIM CONPOTHBJICHHeM (HH-
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Keah, TaHTan, MonuGnen u ap.). Cxema rakoif cpapku n3ofpa-
eHa na puc. 93. B aToM ciiydae Bce CORpPOTHRJIEHHE YUacTKAa
NPaKTHYeCKH COCPENOTOUSHO B MECTe KOHTAKTA CBADHBAEGMLIX
Jetanefi: BO-TEpBHIX, MaTepHaJ 5THX Aetanmell umeeT GosbiLOe
yAeNbHOE COTPOTHBIIEHHE, H, BO-BTOPKX, MECTO CONPHKOCHOBE-
HAR (KOHTaKT) mpeictaBfisier OOABINCE CONMPOTHBJeHHE, KOO
Kacauye Bcelfa MNPOMCXONMT B OTHOCHTENSHO HeGonbIIHX
yuYacTKax (OTHeNbHHIX TOYKax) noBepxHoctd. [Tpu Goabmmx
TOKAaX (COTHH H THICHYH aMnep) JeTaan pacKansiorcest pobena
H CBApHBAIOTCA, B TO BPeMA KaK MeXHbie S5JeKTPOAR MOYTH HE
HarpesaoTes.

59.1, Moxno 1B npy NOMOMIYP KORTAKTHON CBAPKY CBAPUTHL MeAHLIS
- HAH cepeGpafnle AeTamn?

§ 60. JnexTpuuecKHe HArpesaTeNbHEE NPUGOPH. JIeKTPAUECKHE
nmeun. Ha purc. 94 uzofpaxena saeKTpUYEcKaf IJIHTKA, IHHPO-
Ko ynoTpebnsouianca B gomamrHem oGuxoge. Ilautka cocromt
H3 OrHeymopHO# KepaMn4ecKOH IVIaCTHHHI C KaHANIOM, B KOTC~
pBift noMeinesa Harpesaioman crmpads. [locaeanssa nenaercd

i

1
Puc. 94, Duektpuuecwaa namrka Puc. 95, JlaGoparopHaa TpyGuaras
fNatHHOBAA UL JUIA  TIOAYNCHHA
Temmepatyp 2o 1300 °C (s paspese)

W3 MaTepHala ¢ GONbIUEM YASALHEIM CONPOTHBMIEHHEM H BbICO-
Kol TeMneparypofi naasienud, o0EIMHO K3 BMXpOMA HiaH dex-
panf *}). KoruH cnupaiy noipeficHH X NITenceJIbHHM KOHTaK-
TaM, KOTOpEIe JIPH NOMOINY MIRYPa BKJAIOYAIOT B OCBETHTNbAYIO
uenb.

Jns cO3panHA BLICOKHX TeMNEPaTyp CRYKAT MeKTPHUeCKHe
neun. Ha prc. 95 nokasano ycrpoiicreo safopaTopHol TpyG-
yatoit nyaThHoBOM neun, Papdoposas Tpybka I obMoTaHa nia~

*) HexpoM —— ¢NAaB HHEKens W xpoMa. ®expans — CILap Xenesa,
ZpoMa H aNIOMAHHA, HIH XPOMOHHRENCRAA CTAlb. STH CiifaBH OTAUYANTCR
TeM, YTO HX YAeRbHOE CONPOTHENERNE BeAUKC H NOYTH He 3aBHCHT OT ‘feN-
fepaTyphl. KpoMe TOTO, 5TH CIIAEH Majl0 OKHCAZIOTCA OPH BRICOKEX TeMe
Heparypax.
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THEOBOX NPOBOJIOKOR UK NenTOH 2; NPOBOVIOKA MOKPHITA CA0EM

orgeynopHoi mMaces! 3 (KaoNHH ¢ KaKHM-TB0O CBASYIOWIMM Be-

MECTBOM) H YKpelnJieHa BHYTPH MIHPOKOIO METaJAHYeCcKora

KokyXa 4: Bee npoctpancTBO MEXRY KOKYXoM 4 thaphoporoht

TpyOofi samonHeHo AAA Aydilefll TeNJOBOH H3CAALHE KaKHM-

, o HHOYIL MaTepuaiom 5 ¢ Majofl

: #10§ TENJIOIPOBORHOCTLIO, Graronapa

a d yeMy DOTOK TefJa OT JeHTH Ha-

TIpaBJAeTca IIaBHLIM 06pa3oM K

1 TpyOKe I, BHYTPH KOTOPOH NpH

BaHPHITBIX KpBIDKAaX 6 MOAy-

Puc, 9. K ynpamnennio 60.4  qaerca Temmepartypa ao 1300 °C.

IlpuMenss BMeCTO NJIATHHHL

Gonee TyronaasKue MeTaansl (HampuMep, MONHGAen), B nedax
TAKOIO THNA YfiaeTch TOBRICHTH TeMmepaTypy o 2500° C.

O

? 60.1, Conporsraentie OGMOTEH SSKTPHUECKOrO ualfHHKA, pacedH-
TaEHOTO Ha 220 B, ggguo 90 Om. CrosbKo spemenn norpelyetca aaa
HaTPEBARHA B HeM r Bofst o1 10 ao 100° C, ecaiw nonoBHEa Beehi
TENJIOTH YXOINT BCAEACTBHE TEILIONEPEAaTH B OKPyMamumiee APOCT-
PARCTBO?

680.2. BrexTpruecKH ymor, paccurTaHEHR Ha HampaxeHre 220 B,
notpebaser Toxk 2 A. Bo croapko ofxoparca sac paboThl yTiora No
ueke 4 Koi. 3a 1 kBr-4?

60.3. ConpoTHe/eHHe SJEKTPHYSCKOro yTiora, pafoTaloniero oT Oc.
BETHTEABHOA ceTd € Hanpwmendem 220 B, papro 120 Om. Kaxoe kodu-
%eCTBO TEMJAOTH BbiAelfercs B yTiore sa | c?

60.4, Ilnutky mowmoctn 800 Br, paccunTanHylo Ha HaIpsKeEHe
220 B, srmouzioT B ceTh ¢ Hanpsxeunem 110 B. Kakyw sounocrs
nauTKa SyHAeT NOMIOuIaTh RPH STOM H3 ceTH? Byaer ny oda morio-
math HOPMAALHYI MomwHocTs (800 BT), ecny pa3fendTs e COMpais
Ha ape papHHEe 92CTH H BKAIDYHTE HX B CeTh RApaiaenbsnd, KaK Noka.
sano Ha puc, 967 Kaxryio Mowmnocrs Oyier moTpeliaTh 9Ta N/HTKAE,
€CH PasAeNHTL CNHPANb HA TAKMe WYRCTH, YTo0Hf CORPOTHB/EHHE
OFBON M3 HHUX, CKAXEM af, COCTARAANO0 TheTh o0NIErO CONPOTHEISHAR
peeft cnupany ad?

60.5. Buuncante MomixocTh, pacxoayemy© B Bawell Esaprape,
KOrja BRICMEeHN BCe 3JeKTPHYECKHe JAMOOYKR H NIeKTpHYeCKHe
OpaEGopL, H HIPACKXOAOBAHHYIO SVEKTRHUCCKYIO SHEDTHIO, eciH STH
NpHOODL OCTARANHCE BKIIOYEHHXMH B TeSeHHe TPeX Hacos,

§ 61. TlorsTue o pacuere HarpepaTeLHWX DpuGopom. Jng HopmanshOH
paloTH mobOro SaeKTpOHArpeBATENbHOrC NPHOOPA €ro OGMOTKZ JOVEKHA
CuTL NPABHABHO PACCYHTAHA.

PaccMoTpuM, ueM ongenessiercA TEMNEpaTyPa, KOTOPYK DPHHHMEET
npopooxa nop AeficTsneM Toxa, Brpeamomeecs AHKOYACHO TEINO He OCTa-
eTCA BEYTPH HPOBOJNOKH, a YXONHT BCASACTBHE TeNJonepefadn (Tenaonpo-
BONHOCTH, KOHBEKIHH M H3AYYECHRA) Yepes MOBEPXHOCTh NpoBodokz. Ko
MHYSCTBO TEIIOTH, YLlefillee BCAEACTBHE TEIMONEpenatiH, TeM Gonasile, ueMm
GoAbIIE PATHOCTL TEMIEPATYP NPOBOAOKR H OKPYKAWMEH cpelkl 1 ueM ayy-
We OTBOANT TEMNO OKpYKaomas cpega. IlosToMy nocae BEMOUEHHS TOKA
TeMNepaTypa APOBOOKH TMOCTENMEHHO 10BHINACTCH, MOKA Heped HEHOYOpUe
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ZOCTATOMHO JOJITOR PPEMA He CHENaeTCH NOCTOAHHOR, a8 MMEeRHO Takof, 4TO
XOMHYECTEO TUROTH, BHASAAIOMEeCS B NPOROJIOKSe, B TOUHOCTH PABHO KO-
GEeCTRY TEMNOTH, YXOASIUEMY BCJAefCTBHE Temaonepegauu. Uew Xyxe npo-
BOIHT TEMAO0 OKPYXKAOIIAN CPejd, TeM BHDIe 3Ta OKOHYATEbLHAS TeMNepa-
TYPa, H, Ba0SOPUT, YeM MYTILE CPENa MIPOROAMT TENAC H UeM Jydile HAET Ox-
JAaKAenne, TeM Goaee HAIKYIO TEMNePaTypY TNPHHHMaer (DOBONOKA MOR
JeficToyeM AZHHOrO TOKa. MM BEENM, 4TO MeMBepamypa mposoosi npu
danHom MoKe Mems avitue, em Ayuwe ee mensosan usoatyud, Ilosrony crapa-
IOTCE KaK MOXKHO JydYlle W3OJHPOBATh HarpesaTedAbHWA npuGop co Boex
CTOPOH, KpoMe TOf, e fonxAs GHTE HCHOAB3OBAHA BHICOKAS TEMMAEpaTypa
HATPEBATENLAOTD SJAEMeHTa,

YeM MeHple IHAMETP NPOROJIOKH, TeM DOJBING COMPOTHEBJAEHHE eJHHH~
HE ¢ AMHHH A, CALOBATeNLEO, TeM GOAsle no aakouy Jxoyas — Jleana
(56.1) ®oN\YeCTBO TEHAOTH, BLASAACMOE JaHAEM TOKOM Ha €NAHWIe JAKHLE
npoRoJIokn., G apyrofl cTODOHE, 4eM TOHBIIE NPOBOJNIOKA, TEM MEHBINE ee
MOBEPXHOCTL M TeM MeHbiue Telaonepesava. IloyroMy memnepamypa npo-
80.20KY NP DARHOM MOKE MEM GBI, HEM MEHbLIE e Cuamemp.

Yrofsl HarpesaTedbEas OGMOTKA He Paspyufaiach CAHMIKOM GHICTpO,
ee pabouag TeMIepaTypa He AO/IKHA NPePEMIATE ONPEARNEHHOrO SHAYCHHNR,
BABHCAMEro OT MATEPHANA NPOBOAOKK. STO SHAYUT, YTO AA4 NPOBOJACKH
HAHHOH TOMMEHE U3 JAHHOTO MATEPHAJA CYIIECTRYET HEKOTOPHE NpefeAb~
HMH TOK, BHlle KOTOPOTO MPOBONOKE HayuHaer GHCTPO paspywatses. Ha

Tatanna 4. MakcRmanbnas AONYCTHMAA Harpyaka oSMOTHH
B STEXTPOHArPLBATEALHEX Mpufopax B peccTaTax

ConpoTusnen ne Mukcamanenas
Marepran Aramerp, MM CAHHHIN JLHHBI, HOOYCTHMAA
Om/m HArpY3xa, A
Huxpom (3nexrpo- 0,3 15 2
HarpeBaTe/bHbe 0,5 5,5 4,5
- MPpRGOPHY
Huxengs (peocTaTsl} 0,2 13,0 1,5
0,6 1,41 6.0
1,0 0,51 10,0
1,5 0,23 23,0

CKa3dHHOIO CABLYET, TITO STOT TOK (SMAKCHMANLHAA HATPY2Ka*) 3aBUCHT TAK=
e H OT TEN0BOR H30ARLHH H CHJTA IO SHATHTeALHO Goble IJag NpOBOMOKHE,
Haxoasmelca B BOSAYXE H, C/efORATERPHO, XOPOUIO OXJAAMAAOLICHACA Gla-
IojapA KOHBEKUHH, YeM [AST ApOBOIOKH, JaKMI0UeHHOf, Hanpumep, B ac~
Gecr. B tala, 4 nphBeacEN HEKOTOPHIE YHC/IOBNE NAHHEE, AAOWIAE MAKCH-
MAALHYID AOMYCTHMYIO BAPYSKY AR HEXPOME B OOHMHBEIX 3JAeKTpORATPeRa-
TenbHLIX NpHGopax M AAR MuKeauna 8 peocraTax.llpenenbHas warpysxa s
peocTaATax, YKa3anHAa Ha npufope, ONpeieNseTca ROMYCTHMOH TeMnepary-
pof, RuINE KOTOPOH BOIHHKZET NOMAPHAS ODaCHOCTH,

? 81.1, ¥ anextpuveckoli neuxH, NorpeSaaswedt 0,5 xBr npr xanpa.
weunu 220 B, Tpebyercq cMeHHTL Meperopepmyio ofuorky. IMonesy-
sick Taba. 4, onpefieikTe, KAKYIO LARRY HUXPOMOBOA NMPOBOJIOKH cJie-

JiyeT panth LA 9T0To, eCAH ZHaMeTp MpoBoAoKE pasen 0,5 M.
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§ 62, Jlamnu naxanusanud. CaMbiM BaXKHHM NpUMeHEHHEM
HarpeBaTedbHOrO ACHCTBHA TOKA ABNAETCA SJASKTPHYECKOe Oc-
Belmenye, OAeKTPHYeCKoe ocselnenne Oblno H3olpereHo B
1872 r, pyccKaM SneKTPOTeXHHKOM M wsoGpetareneMm Ajnek-
canapoM Huxronaesauem Jloguransm (1847—1923). On yrpe-
MIEA M&KAY TOVCTHIMH MEJHLIMH 1POBOIOKAMH YTOJNBHBIA CcTep-
JHEHEK H 3aKJMIOUHA ef'C BMeCTe ¢ KOHWAMH MpPOBONOK BHYTPh
saKpHTOro crekasusoro Gannona (puc. 97). [lpu nponyckanuyu
TOKA CTEPHEHeK PACKaANCH M AaBal cBet, JIoAbIruHbM CBlIH
clefanl TAaKKe NONDBTKM OTKayHBaTb BO3AYX H3 Gaasioua,
XOTA HMeBlUHeCAd B €r0 PaCNOPAKEHMH HACOCH! OBINH BeChMA
HECOBepIIeHHs:L,

B 1879 r. amepukanckufi nsofperareab Tomac Daucon
(1847—1931) nmoerponn Ooviee COBEPHICHHYI JIAMIY HAKanH-
BaHHA, 3AMEHHB YrobHEf cTepaxenek o6yrieHnol GaMGyKoBOA
HATBIO M YAYYNHB TEXHUKY OTKaUKH.

Puc, 97, Jlauna naxanssauss Jlog-  Pue, 98, Coppemerniast namna Ha-
runa; ! 8 2 — neopu, J - yroah- Kamapanna: § -— poabdpamoban
HHfl cTepieHeR HHTb, 2 — MeTaaMudecKHe BROIH,
3 — cTeKAAHAAA HOKKS, 4 — TPy~
Ka A8 COTKAYEM BO3LYX3 M3 Gan-
J0EA JIAMIH, 5 ~~ THAL3A LOKOMSA

HAMIH, 6 +— KOHTAKT

B 1890 r, Jloauransak 6u1a HaoOpeTeHa JaMna HaKkalHBa-
HHA ¢ METANIHYECKOR (BOMLYPaMOBOH) HHTHIO,

Uem Boimie TeMmepaTypa HHTH, TeM Goabliiafg HacTh HITY-
gJaeMofl €0 SHEPTHH OTAACTCA B BHAE cBera. ONHAKO B NepBhX
JIAMNaX HaKalIHBAHHA TeMnepaTypa HHTH He Moryia OhTb Bbimie
1500—1600 °C, u noaToMy JaMIE HAKaAHBaHWUA XOTA H mpex-
CTABRAAAH OFPOMEHI IIAT BHEpeX N0 CPABHEHHIO C MPLXKHHMH
KEPOCHHOREIME H APYTHMH AaMnaMu, HO GBUIH MaJO 3KOHOMUY-
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HHI: OHH moTpefasin okono 6 BT ra kamayo xaugeny *) cunu
cBeta. JR NOBHILIeHAS SKOHOMHYHOCTH TPeGoBaNoCh HIHCKATE
HOBhie MaTepHalbl 1If HHTH, KOTOPEIE NO3BOMM/H ORI NOBLICHTD
ee TemnepaTypy. B uacTosinee BpeMa TeXHHKA H3TOTOBJEHHSA
TOHKHX OZHOPONHMX HATeH H3 BOJbL(pama (TeMnepaTypa naas-
sennd 3370° C) ouend BBICOKA, H COBPEMEHHLIE JIAMIL HaKadH-
BaHAA HMEIOT BOJibbpamoBLIe HHTH,

B 1913 r, amepukancxuii dusux H xumax Hpeua Jlenrsop
(1881—1957) npennomKuU HANOJHATH GaNAOHBI NaMI HHEPT-
HEIM FagoM (aprosoMm), HMPHCYTCTBHE KOTOPOTO 3aMelIfeT HC-
napende uuTH. Kpome Toro, JleHIrMiop npeioKua cBEPTHEATH
HHTb B BHJE CHHPaNH, 6narogapa deMy SHAYMTENDHO YMeHb»
aeTcs OTAaya TENAOTH NPH CONPUKOCHOBEHHH C ra3oM, HATOM~
HAOWHUM 6aJUI0H, H, CJIef0BATEAbHO, HOSHINAETCA TEMIIEPATypa
HutH. [IprMeHenHe poAbdpaMOBEIX cOMpanell U HHEPTHHIX ra-
20B NOSBOJNIHJO TOBEICHTb TeMnepaTypy Hakaia zo 2400 °C
H 3THM CHH3HTh PacXOj IHEPIHH B MOWHLIX namnax 1o 0,6 Br
Ha KaHJeay.

Ha puc. 98 noxaszano ycrpoficTs0 coBpeMeHHOH MaMABl Ba-
kanusanus. OHA COIEPIKHT COHPAAbHYIO BOML(PAMOBYIO HHTH
1, IpAKAENaHHYIO K KOHHAM MeTaLJIH4eCcKux BEOAOB 2. Beonu
BriafHKl B CTEKAAHHYIO HOMKY JaMiH 3, BRYTPH Koropoif mpo-
XOAAT fIPOBOJIOKH, NOJBOAAIIHE TOK K cnupand. Ilaa roro
uTOGH fIPH HATPEBAHHY HPOBOJOK CTEKJIO He PacTpecKalach,
NPOBOJIOKH, HAYILHE BHYTPH CTEKJaa, JiealoT H3 MeTalfioB ¢
TAKHM Me TeMIepaTypHBIM KO3(PuIMeHTOM pacilMpeHuf, Kak
H y crekna, Jlns oTKauku Bo3fyXa cayxkuT Hefosbmas TpyOKa
4, Kotopasi mocAe yHaneHHA BO3AyXa 3anaHBaeTcs.

Jas BraogeHHA JaMIsl ee CHa0KaoT METAANHYSCKHM HOKO-
JieM, YKpemseHHBIM Ha Gannone, LIOKONb COCTOHT H3 METAJlIH-
YeCKOH THMIB3HL §, HMeiollei BHHTOBOH Xenof, H HIOAHPOBAH-
HOTO OT Hee KOHTaKTa §, K KOTODHIM NPHIIAHBAIOTCA 1IPOBOIA
OT HHTH HaKasa. BKmouenne B Ienb OCYUleCTBAACTCA BBEPTDI-
BaHHEM UCKOJN JIaMOH B CNEUMaJsHBN natpos. IIpu BepTH-
BaHHH HOKOJA JI0 CONPHKOCHOBSHMS €70 BHBOJA CO LUTH(TOM
MaTpOHa KOHUB! CHHPAJH HAKAIA 0Ka3bIBAIOTCR CORAHHERHBIMH
C IPOBOZAMH OCBETHTENBHON CeTH.

§ 63. Kepotkoe sambixanue. Ilaapkne npepoxpanutenu. Canaa
TOKa B KaKoM-NHOo yduacTKe LedH ONpelesercs MO 3aKOHY
Oma conpoTHBJAeHHMeM Y4acTKa H HalpsKeHHEM MeXAy ero
konuamu, IIpH 3aHaHHOM HANPAMNEHHH OHA TeM MeHbIe, YeM

*) Kaupmena — eqHHHIA CHAH CPeTa — OAHA M3 OCHOBHHIX €ZHHHL
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fonblure COMpOTHBACHHE AAHWHONO yyacTka. Tak, Hanpumep,
CONPOTHB/ICHHE OOWYHEIX JIaMMOYCK RAaKaJUBAHHS CPaBHH-
TEMBHO PEARKO (COTHH OM), ¥ NOYTOMY CHMA TOKA B HHX YOaYy-
yaerce Manofl (HeCKONBKO AecATHIX Aoneft amnepa).

Echn coelMHHTL NPOBOAA MOMHMO JaMNOUKH, TO TONYUHTCH
YU4aCTOK € OMeHb MajJKM CONPOTHBACHHEM H TOK MOMeET cae-
JaTbca BechMa GoqbiiAM. ToBopsT, YTO B 3TOM CJAyUae HMeeT
MECTO KOPOTKOe 3aMuKanHne. KOpoTKnM 3aMuKalHEM HAZHIBAIOT

¢ BCHKOE SaMblKaHHe HCTOYHHKA TOKA HA OUSHb Manoe
conporueienHe, Paspupaomyec? npH KOPOTKOM SaMBHKaHHH
Gonblune TOKH upe3pMuafino OMACHH HM3-332 PACKANHBAHWA
npoBOAOB, a Takike KpafiHe BpeHH AAA HCTOYHHKA TOKa,

Puc, 99, TIpH KOpPOTHOM 3aMWKAHWR MeRHBIM CTepXKHed I maapkui upe-
foXpaHHTeNt  pacTIABASETCH B PAIMbIKae: iledb

N N
R R R A R S
UL AR N AR SN A RN Y

Pue, 100. cIIpoGounsifis mpefoxpauurens: [ — Qapdoponan enpobkas,
2 — MEeTKOGAABKAA OPOBOAOKA, J — MATPOR IpeROXpaHHTens

Jlns npepoxpaHeHusi NpOBOJOB OT KOPOTKOTO SaMbIKaHHA
CNYMaT NAaBKHE NPEAOXPAHHTENIH. 3TO ~— TOHKHE MeJHbIe
NPOBOJOYKH, WJIH, EUIE JYYIHe, IPOBOJOYKH H3 JETKOINIABKOTO
MeTajana (HanpuMep, CBHHLA), BBOAHMEE NOCACAOBATENLHO B
LUenb TOKA M PACCUMTAHHBIE TaKuM O5pasoM, YTOOH OHH MAa-
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BH/IHCh NIpH CHJIe TOKA, NpeBhlliaomedl To sHaveHne, Ha KOTO-
poe pamnan uenb paccumrana, Ha puc, 99 nokazano peftcrene
npenoxpauntenef. IIpu saMEIKaHHH TPOBOAOB VEKTPHYECKOH
JIaMNOYKK KYCKOM ToNCTOR MenHoh nmpopostoky I (KopoTKoe sa-
MBIKaHHe) NpefoXpasuTeNsb 2 MIHOBEHHO NAABHTCA H uenb pas-
MHKaeTcs,

Yerpoficreo  HauGonee  yunotpeGUTENBHOTO  «npOGOYHOrOP
upefoxpannTena nokasano Ha puc. 100. Ero rasesanne npouHc-
xozput ot dapdhoposoit cnpoSku» I, BHYTpH KOTODO# noMmelilaeT-
¢ Jlerkonyiaskas nposoaoxa 2, IlpoGxa, nopo6HO HOKOMO JaM-
NOYKH, BEHHUMBAETCA B NATPOH Npejoxpanntens 3 H mocae

Puc, 101, Ilitencensnan poseTKa ¢ NpefoXpaHuTeNcM: &) BHA CBepXY pac-

EpuTofi mTenceanAol poseTks; 6} BHA €O CTOPOHM CTEHH; 6} KPHILKAE;

J - rHe3la AR BHAKH, 2 -- [MIABKHA DpeRoxpaHutedb, 3 — OTBEDCTHA

IOAA WYPYToB, NPHKPEIIAIOMAX MTSNCRILHYID POIETKY K CTeHe, $-——npH-
CIOCOOAeHBE SR 3aKpelfIcHHA KPNMUIKH

KaXJI0T0 KOPOTKOFO 32MBIKAHHA 3aMmeHfercs HOBoH. OGblyHO
NpesOXPAHHTEAY HJH IPYNNE NpefoXpaHHTeNeH cTaBATCH NPH
BBOJle TOKa B NIOMA M, KpOMe TOro, IIPH BEOJe B KaXKAYIO KBap-
THPY; HEPEAKO NPEAOXPAHHTEAAMH CHaGeHH! H OTAeNbHHE
MTENCENH. YCTPOACTBO IUTENCEABHOTO NpEIOXPAHHTENd 1O~
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kasapo Ha puc. 101, TIpenoxpanuresb OTAGABHOTO INTERCENS
JIO/KEH RIABHTECA NMPH ToKe 3—5 A, npenoxpanuTesib B KBap-
THpe—npu Toke 15—20 A, a npepoxpanntend B aoMe — fipy
SHAYHTEMLHO GOALIIHX TOKAX, B HECKOJBKO COT aMmep.

§ 64, dnexrpuueckas nposoaxa. Ha puc. 102 nokasano yerpoii-

CTBO KOMHaTEOH SAekTprueckoll nposoaks. Tok co cramnuu

NOABOAUTCA NO HAPYIKHHM [IPO-~

2 " BOEaM, KOTODHI¢ BXOHLAT 3aTeM

e @ yepes ¢apdopoBiie NPOXOANLIE

P_* sTyaxu I B nomenlense, Hance

3 TOK MPOXOAHRT Hepes NIpefoxpa-

HuTeAH 2 W 3aTeM nonajaer K

N MecTaM HOTPEG/ACHANR: NAMIOY-

Ke 3, cHafxeHHOR BHIEAKOUATE-

sieM 4, ¥ WTeNCeNmo 5 ¢ noaKto-

2-{il4 yeHHOR K HEMY SMeKTpoHarpe-

patenpsofi nautkofl 6. Jdns To-

# T0 YTOOH! JIAMAOYKA H ILTENCeNb

£ MOT/IK paboTaTe He3aBHCHMO

C ApYT OT ApYTIa, OHH COEAHHAIOT-
T cA NapaienabHo,

Hyxu0 uMmers B BHIY, YTO

"'n_——‘ CYIIEeCTBYIOT ASTAAbHO paspato-

TaHHBIE NPaBUAa, KOTOPHX 008-

Pue, 102. SnextpuuecKas npo- 3aTJBRO JOJKEH HPHASPKH-

BOAKA B KOMHATZ BaTHCA BCE JIMLA, OCYILECTBAAI0-

IHe SAeKTPHUECKYIO HPOBOIKY

H/IK Hepefie/IBAlOMME ¢, DTH MPaBHAa ONPEASHAIOT CEUCHHE H

THI NPOBOJROB, KOTOpHE AOJUKHGLI NPHEMEHATLCA B PA3NHYHEIX

CAYYAsAX, PacnoyioXeHHe HSORADYIOUHX pOJKKOB, HA KOTOPHX

L.l

“/“lélr'—@'q]—r-,{é:
v o P

9 O 8

»
»

OOO® - ==
*) ) w

Pic, 103, Yenopnue offocHAMeHMS HZ HMeKTPHUSCKHX CXEMAX: &) BHKAO-

Qatens Dpocroli; §) MYenceApHAH posSerka; &) Jamna; 2) naRBKEE mpego-

KpasaTeikh; &) coefHBeHBE B OTERTBJIeRHe NPOBOJCE ; €) PEARCTOD B TIOTEHIND-

METP; 2K} TAMLBAHOMETP, ANMEPMETD, BOALTMETP, BATTMeTp; 9) Gatapes

AREYMYAATOPUB HJH FalbBAHHYECKMX S/AEMEHTOB [IOCTOEHROTO TOKa]
1) BCTONHHK NOCTOSMHHOIO TORR
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KPEnaTcH NpOBoAa, cnocobbl U3OMAIHE BPOBOACE NMPH NPOXose
Yepes CTeHb, CHOCOOH COGHAMHEHHS H PAIBETBJACHHS NPOBOAOB
H T, 11, Upespuuaiino BaKHO THIATEALHO COGMOAATh STH NpAaBH-

Jla, MOTOMY YTO NPOBOAKa, Bhl-
HOJIHeHHag He IO npaBHJaM, Jer-
KO MOHKeT C¢Tars NpuuHHOA nNO-
mapa,

CoefuAeHHe TMPOBOACB B JeK-
TpHYSCKAX CeTAX, & TaKXKe Cno-
cO6El BKJIIOYEHHA B HHUX DAasiHd-
HBLIX NpuGOPOB U Mammy rpadugec-
KH H306paMaioT Ha CHEeilHalbHLIX
yepTemax — MEKTPHICCKHX cxe-
Max. Tague CXeMH GLUIH HCHOJL-
30BAHH YKE H pRHbIIE, B Npemkl-
Jymwux naparpadax. Ilpn stom
BAAS pasHulX jeTaneH CeTH NpHMe-
HAIOT cTaHAapTHHe 0003BaueHHs,

b it |
=

E

pr———
g =H-—

U

A
T

-

[

Puc., 104,

CxeMaTRUECKOS

H3o0pakenne SAEKTPUuSCKOR

TIPOROAKH,

MOKA3aHHON HA

puc. 102

o6pa3ull KOTOpHIX npupefedd Ha puc. 103, Ha pue. 104 no-
KasaH NpocToft npHMeD SJIERTPRUECKON CXeMbl,

9  64.1, Hazeprave cxemy saexTpuvecKoll NOBCRKRH B bamell koMHaTe,
. 64.2. HauepriiTe cXeMy BRMOYEHHS B OCBeTHTENLHYIQ C&Th C HANpA-
#eHEeM 220 B Tpex mammouex, B3 KOTOPMX ofHa Tpelyer aam Hop.
MaJbHOTO Hakaaa 220 B, a ase npyrue — no 110 B xaxnad.
64.3. Haveprute cxeMy BERIOUeHHA Apyx wTeaceael ¥ AByX Npeso.
xpanutenell Tak, YTOOR NPH KOPOTHOM SaMHKAHHW B KagoM-aHGO
d3 wrenceneft propofl ke aHGnaad B3 cTpoA.



FTnasa V. NPOXOMAEHUE INEKTPMMECKOIO TOKA
YEPE3 INEKTPOAMTH

§ 65, Mepsutit saxon Papanes. B § 40 Mpt BUACHH, YTO APH ApO-
XOMIEHYH TOKa 4epe3 HEKOTOPHE PAcTBOPH, HANPHMED 4Yeped
pacTBOP CEpHON KHCAOTH, NPOHUCKOAHT PasioiKeHHe BOIM HA
COCTABHLIE MaCTH — BOAOPOA H KHUCAODPOXA, BHLLIENAICIIHECH Ha
MMACTHHAX, COJRHEHHHX COOTBETCTBEHHO ¢ OTPHUATENLHEIM H
NOJIOKATEABENM NOMICcaM Gatapen. Takoro poaa pacTBOpHI,
pasaaraiomuecy XMMHYECKH NPH NPOXOKIAEHAE Yeped HUX TOKa,
MEl GyjaeM Ha3HBaTh SAKMPOAUMAMY, 3 CAM TIpolece pas-
JOMEHHA BEIIeCTBAa SACKTPUIECHHM TOKOM — SACKMPOAUSOM.
Hanee mul Oyaem Ha3wWBaTh NPOBOJHHKE, NOTPYMKEHHHIE B
SJICKTPCANT AAA MOABEREHNA K HEMY TOKA, 3JACKTPOAAMH: MO0~
:;Jmar;muﬁ SAEKTPOJ — auodos, 3 OTPHHATERBHHNA — Kamo-
ae ¥y,

TIpoRyKTEl pasnoueHHA SACKTPOAAUTA, HANPHMEP BOAOPOA
M KHCAOPOA B OfikTe, onHcanuoM B § 40, BHZeAdIOTCH Ha 9JeKT-
pOXax BCE Bpems, HOKA HEST TOK., Maccy BHZENHBIIErnCcH Be-
piecTBa MOKHO H3MepHTh, Ecam mosoSpars Takofi pacteop,
DY KOTOPOM BLIASAAIONIeSCA BELICCTBO OCSAAET B BHAR TBEPAOID
OCafiKa Ha SMEKTPole, TO STY MacCy MOXKHO H3MepHTH Ge3 sa-
Tpyanenndi. Tax, ecau nponyckars TOK 9epes pacTBOp MEAHOTO
kynopoca (CuSQ,), T0 Ha KaroAe ocenaeT Meab, D10 AnleHHe
Merko HaGmiOAaTh, eC/H CAGNATH KarTOX, HanpHMep, H3 YIA4;
HA YepHOR NOBEPXHOCTH YINIA ACHO SaMeTed KpacCHOBaTHA
cnoft prfenupmefics Mead. Bapesas KaTom 10 H NOCAS OUE-
T2, MOXHO TOUHO ONPEAENNTL MacCy OCAZHBLIEIOCH MeTajna,

Hsmepenns NoKasLIBAIOT, ITO Macca BELNECTBA, BHEMHBIIE-
roca Ha 9JAeKTPOJaX, SABHCHUT OT CHJB TOKA W BPEMEHH SJeKT-
pORM3A. JaMLIKaf Uenb Ha PA3HHE NPOMEKYTKH BpeMeHH,
MOXKHO YGeOUThCA B TOM, 9TO MacCa BHEIISAHEBIIETOCH BelIECTSA

*) Ot rpeueckmx c10B £aHad — BBEDX, £KATE — BHHI, CON0CH — NYTH,
«Beepxs i «pHHss pReseHn apancem, Be COBCEM YEAYHO, BIA 000SHAUSHHA
NPOTHROMNONOKEOCTE HATPABREHHH, 8 KOTOPHX NBUKYTCH QaCTHIE, BRALKSA-
OUHecs HA AHONE ¥ KATONE.
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RPOTIOPITHCHAAEER BPEMeHH TPOXoXAeH KA ToKa. JLas Toro arobut
YCTRHOBHTb, KaK OHA 34aBHCHT OT CHJHl TOK2, NOCTYDHM C/e-
AyiomuM ofpa3oM. M3roToBHM HeCKOVIBKO COBEpLIEHHO OFHHa-
KOEHIX 3JeKTDOIHTHYIECKHE BaHH U COCTABHM H3 HUX UENb, Kak
nokasano na puc. 105, a. Tak xax npouecc ycranosupIHifics
§ 42), to uepes Banupt I B 11 npoxomut TOX oxmofl B TOA Ke
ciabl. Taxoff e TOK MPOXOZHT M uepes oGe BanuH [ u 2 Bme-
€Te, a TAK KAK 3TH BaHHH OJHHEAKOBH, TO OYEBHEHO, YTO TOKH

AP
4

Pune. 105, Cxema OTLITA NI YCTAHOBJEHHIO 32BMCHMOCTH MACCH BHiJefeH«
HOPO TOKOM BeilieCTBa OT CHJM TOKa: &) ToK Mexkzy Badzamu I u 11 pacape-
llenseTcs MeXLy JPYMS OJHHAKOBLIMH BanHaMH [ # 2] 6) TOK Mexxay BaH-
Hamid I # 11 pacnpenensercs MeXLy TPeMd OAMMAKOBHMH BanHamu I, 2k 8

yepes BaHuH [ 1 2 paBHH XPYT APYTY H, C/1¢J0BATENbHO, KaXK-
JbIA M3 HHX paBeH NOJOBHHE TOKA, HIYINETo yepe3 BaHHY 1 Aan
IE. Touno 7Tak e, MOMECTHB B Pa3BeTBJIEHHH TPH OAHHAKOBHIE
Bauup (puc. 105, 6), MH moay4nM crnocof NPONYCTHTL deped
KaxKIylo H3 3TMX BaHH TOK, BTPOe MEHLINM# TOKa, HAYIETO Ye-
pes Bauny [ wnn 11, u 1. g. Hamepan maccy Betiecrpa (Hanpumep,
Mean Hnp cepelpa), BHOEAWBIUIErOCA HA KaTofaX Kamuofl ua
9THX BaHH, Mhl YOSAHMCH, TTO MaCCh! BEUIECTBd, BHIGAHBILETOCH
BBanHax I u 2 (unn I, 2w 8 u 1. n.), paBHH MexKAY COGOH M coO-
CTEBJfIOT NONOBHHY (MM TpeTh H T. ) MacCH EeillecTBa, BHAe-
ausmwerocs B Baune 1 wau 11, Takum oGpasom, onuT NOKasH-
B2eT, YTO Macca BHASTHBLIEIOCH BELLECTBA NPONOPHHOHANBHA
CHJIIE TOKA.

Hitak, Macca BHIAENHBLIEroCs BEWECTBA NPONOPUHOHANBHA
H CHJIe TOKA H BpeMeHR SJeKTPOJIH3a, T, €. MX MPOH3BEAEHHIO,
Ho s10 npouseesenme, cormacuo gopmyne (42.1), pasno 3a-
pAAY, NPOMIEAWEMY 4epes SJACKTPOAUT, M BHIHM, UTO MOCCR
Bewiecod, GHIDCAUGLIEZOC HA IASKMPODE, NPONOPHUUONAALHA
3apady, UAU KOAUSECMEY SACKMPUMECTBA, npouweduiemy uepes
saeKmpoaum. BTOT BAXKHBLIA 3aKoH Ol YCTaHOBJEH BIEPRHR
QPapageem B HOCHT HaspaHHe nepeozo 3axoHa Papades.
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Ecnsa m — macta BhifeNHBHIETOCH BeimecTea, [ — cHia
Toka, {— BpeMA SHEKTPONH3A, a § — MOJRHIA 3apaj, npo-
nlequuE Yepes BaHHY 3a BpeMs f, To nepBHA 3axon Papaznen
MOXHO SamHcaTh TakK:

m=Kq=KIl, (65.1)

rae K — rosdppuunent nponopunonanetocty. Ilonaran B gop-
myae (65.1) sapap ¢=1 Kn, mu1 monyuum, uro kosddunuent
K paeen macce meulecrsa, Beigeasemoro sapsgom 1 Ka, mau
HHaye — MACCEe BEIecTBa, BHIASNAEMOro TOKoM 1 A 3a ! c.

HeenepoBanns @apagea noxasan, ¥ro BeauunHa K fB-
AseTca XapakrepHolt Ana Kamzoro pemiectpa. Tak, HanprHMep,
DPH SREeKTPOJAM3e PacTBOpa Jsinuca {a30THOKHCAEOTO cepelpa,
AgNO,) 1 Ka sugensier 1,1180 mr cepeSpa; TOYHO CTORBKO XKe
cepefipa eeimensier | Kn npu anexrposuse Jiofodl cepebpanofi
cosu, HADPUMep xaoprcroro cepebpa (AgCl) u 1. 1. Ilpn snekr-
poaH3e oMM APYTOFG METAIa MACCA BHIASHBINEIOCH BelieCTBa
Gyaet vrofi. Beauunna K HasLIBaGTCA 3ACKMPOXUMULECKUM K-
susaNeHMOM NGHHOTO BEmeCTBa. T aKuM 06Pa3oM, MeKmpoxumu-
HECKUM SKOUBACHIMOM GELECINE HAIWEOCIMCR MACCQ SMOZ0 86~
Wecmea, eudeAReMAR RPU BACKMPOAUIe ODHUM KYAOHOM Rpo-
MEKWE20 HEPES PACMEOp daeKmpunecmsa.

Tabaana 5. dnexrpoxamuueckni
SKBHBANEHT HeKOTOPHLIX BEllecTB

Bemecreo K, 10=% ar/Kn
Cepebpo ( 1,118
Bogopon ‘?-ig}) 0,01045
Megs (Cu 0,329

0,6688
Hank (Zn) 0,3388

B ta6a. 5 npupesents 3HAUERHA JIEKTPOXHMHUECKOTO 3KBH-
BANEHTA AN HEKOTOPHX BEIECTB,

§ 68. Bropoi sakon Papages. Ua rabn. b Mul BHIHM, YTO SMeK-
TPOXUMHUCCKHE 3KBHBANCHTH PasiHIHLX BeHleCTB CYIECTERHHO
OTNHYHH OFHH OT Apyroro, OT KaKux Xe cBOHCTB BelllecTEa 33~
BHCHT €ro SJeKTPOXUMHGECKHA 2KBHBANEHT?

OrBer Ha 3T0T BONPOC AaeT CJIefyWIUA BaXHBIA 32KOH,
TAKKe YCTaHORNMeHHH (PapafeeM Ha onerte (8mopoldl 3aKoH
dapaden): rexmpoxuMutecKUe IKBUSIACHMbL PAIAUYNbIX 68=
ECM8 NPONOPYUOHARLHY WX MOAAPHOIM Maccam t o6pamno
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RPONOPULUOHAALREL HUCAQM, 6LIPANCAICLUM UX XUMUMECKYIO 6a-
Aeumnocme *),

Jns yACHeHHS 3TOr0 3aKOHA pacCMOTPHM KOHKPETHBIA
npumep., MonApras macca cepeSpa pasHa 0,1079 kr/moas,
erc BadestHoCcTh — 1, MonsApnas Macca IMHKa paBHa
0,0654 xr/mons, ero BateATHOCTE — 2, [Toatomy Mo BrOpoMy
sakony dapames 3MeKTPOXHMHYeCKHe SKBHBAREHTH cepefpa
H IHHKAa JOMXKHBI OTHOCHTbCH, KakK

O,IFH:O,{;G54 = 3,30.
Cornacio Ta6a. 5, SKCIEpUMEHTANBHLIE 3HAYEHHA IJEKTPOXH-
MHUECKHMX 5KBHBaJeHTOB paBHbl 1,118-10-¢ xr/Ka pas cepefpa
u 0,3388:10-% kr/Ka paas nMHKa; HMX OTHOLIEHHE pPaBHO
1,118/0,3388-=3,30, uro cornacyercsd co BropuiM 3akonom (Pa-
panes.

Ecau ofosnauuts mo-npexuemy uepes K [kr/Knl anexrpo-
XuMHYUecKHil 3KBUBaneHT BemjecTBa, uepes M [kr/moan] —
ero MOAAPHYID Maccy, 2 uepe3 n— padeHtaocte (n=1, 2,...),
TO BTOpOH 3aKOoH Papajed MOKHO Sanucarh B BHAE

1M
K = F’ "E" 13 (66‘ 1)
3nechb yepes 1/F oosHaden KOpdULHENT NPONOPIHOHANBHO-
CTH, KOTOpPHIR ABAfAETCH YHHBEPCAAhHOH NOCTOAHHOH, T. €.
¥IMeeT OJHHAKOBOE 3HAa4YeHHe INA BeeX Bemects. Beauwunna F
HaswiBaeTcR nocmofunol Papaden, Ee snauenne, ualipeHHoe
HKCTIEpUMEHTANLHG, PABHO

F =196 484 Kn/vons,

HekoTopwe 5/eMenTH B Pa3RHX COBAMHEHHAX OOJafalOT pasisuHoft
BaneHTHOCTHIO. TAK, HAIPUMED, MERDb OFHOBANICHTHA B XsopkcToll Mexu(CuCl),
sakacn Menn (Cu,0) 1 emme B HEKOTOPHX COTAX, H MEAB ABY XBaJleHTHA B XJ10p-
Hoft menu (CuCly), oxucn mepn (CuO), Menom Eynopoce (CuSO,) 1 ewe B He-
KOTODHX coefiyenHax, IIpW SaexTponHze B pacTBODE ¢ ORHOBAAeHTHOH
mensio 3apug 1 Ka seerna sugenser 0,6588 mr mean. Ilpm saextpoanse
e B PacTBOpe ¢ JIBYXBaNeHTHOR Menbio sapan | Ko rigenser Bcera sasoe
MeHbine Meny, aMenno 0,3294 mr. Kax Mu BUZEM, Melb HMECT ABA aHAUeNHH
SJIEKTPOXHMHYECKOTO 3KBHBaJjenra (raba, 5.

Orgolense MoASPHOA Macchl KaROro-HGO BemIecTBa K ero
BANEHTHOCTH M/ HAILIBAWOT SUMUHECKUM SKOUBAAEHINOM NAHRO-

*) HanommHaeM, 4TO BANEHTHOCTE Miofforo aToma onpefensieTcs YHCIOM
&TOMOB BOJOpOAA, KOTOPOE CNCcobR0 CORNHHATLCH ¢ AaRHKIM ATOMOM HIH KO-
TOopoe MoXKeT GHTL JaMelleno TaHHEM aToMOM, T4, HanpHMep, XJ0p H cepet-
po (8 coemreruax HCI, AgCl) cnnoBaseHTHE; LHAK WAH KHCAOPOX (B coe-
puuennax ZuO, H,O) apyxpanenTin U 1. K. BanenTHOCTL BOAOPOAA HO O
pelleneHH0 PHpaXaeTcs YHcaom 1,
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roO BelleCTBAa. IT0 OTHOIIGHHE MOXa3WBAET, KaKad Macca jJaH-
HOIO BemecTBa HeOOXoAMMA NN 3aMellleHHH OAHOTO MOJA RO~
JOPOJA B XHMHMECKHX COSHHHEHHAX *). VY OZHOBaNeHTHBIX
BEIIECTB XHMHYECKHE SKBHMBANEHT YHUCASHHO PABEH MOJISPHOH
macce. [loabsygch 5THM NOHATHEM, MOKHO BHPasyuTh BTODOR
sakon Papajies chesyloUWMM O06Pa3oM: AEKMPOXUMULECKUE
DKBUGANCHITNIR BEUECITIE NPONOPYUORAALHIN UX XUMUMECKUM 3KGU~
BAACHIAM.

Obbenunus dopmyas (65.1) u (66.1), MoxHO BHpasHTBH
oGa 3akona Papagen B Buie ojAHOX (opmynml:

1 M
m=F T (66.2)

Tlie M — Macca BellecTBa, BRIACIAIOWEroca OpH MPOXOXIeHHH
Yepe3 3/EKTPOJHT KOJHYECTBA WIEKTPHUECTBA 4. IJTa GopMyna
BMeeT npocToli ¢usuueckuil cmpich. TlosokuM B Hell m—=
=Min, T. e, BO3bMEM Maccy OIHOTNO XHMHYECKOT0 3KBHBANEHTA
JAHHOTO BemiectBa. Torjaa moaydum F=g. 310 35aYHT, 4TO MO~
crosHHan Dapanes F yncaeHHO paBHA 3aPAAY g, KOTOPHIA Keol-
XOAMMO NPONYCTHTL depes M0G0l SMeKTPONNT, YT00H BHISTHTD
Ha 3/IEKTPOAX BEMHECTBO B KOJAMYECTBE, PABHOM ONHOMY XHMi-
YeCKOMY SKBHUBAJEHTY.

o  66.1. Kaxuu ofpasom, OmycTHB 184 MPOBOAZ OT raAbBAHHYECKOTO
- SJIEMEHTA B CTAK4H € BOAGH, MOWAO YSHATH, CYUIECTBYET AH MEXAY
usmMi nanpsxenne? Boga, He mopepruyrad ceHanLAON TIATe b
HON OuHCTKe, ECeTNlda COREPHHT PACTROPH PASAHIHBIX coxel B
ABJNHETCH OPOBOANHKOM.
66.2. Oxs toro yroSH olpefiefdrs, Kakolt H3 NOJIOCOB HCTOURHKE
TOKa NOAOKHTeALHLIN, a Kakolt oTpHuarenshuli, onycKawT nposoag,
coeJiHHeHHbE C TIORIOCAMH, B CTaKaH ¢ BoAod K HabiolaloT, Bo3je Ka-
KOTO M3 NPOBOROB BheNweTcs Ooumbiie rasa. Kak no sTHM AaHHBIM
ONpeneanTh, Eakoll H3 TOMOCOB OTPHIATENBREAD
66.3. Haftzute sAeKTpoxMMHYecKHe SKRHBAJICHTHE CBHHIA, HATPHA H
amomuHud, CKOALED KaXaoro M3 STHX BEINECTB MOXeT GHTL BH e~
NeHo ToKoM B A B nipoomkenne 10 a?
86.4. 3nan, uTO SMeHTpOXHMHYecKHH SKEBHBSJIEHT ROAOPOAA DaneH
1,045.10=8 gr/Ka, sauycaute saeKtpoXHMETECKHE SKOHBAICHT XA0.
pa. BaacETROCTD XXOpa paBHA 1, oTHocHTefbHL® ATOMHBIE MACCHE
XJ0oPpa @ BOAOpOAZ papuau 35,45 u 1,008,

§ 67. Honnast nposopumocTh saekrpoanros, CaM dakr pas-
JOKEHHS NIEKTPOAHTOB NpPH NPOXOKIEHHU yepes HUX ToKa
NOKaskiBaeT, 4TO B HHX JABHIKEHHE 3apAHOB CONPOBOMAAECTCH
IBAKeHHeM aTOMOB HJIH TPYHNIN aTOMOB, CBA3AHHLIX APYT ¢ ADY-
roM (nanpumep, SO,, NO, u T. 1.); 9TH aTOMBi UAH ATOMHLIE

*) HanomekM, 4TO MOJIEM Ha3LBAETCH KOJTHYECTBO BRINECTBA, B KOTOPOM
COZeDXHTCA UHCJIO ATOMOB HJAH MOJEKYJR, pasRoe mocTogHmof Aporagpo
N4 =6,02.10" moas—1 (cm, TOM 1),
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TPYNNE NPEACTABAAILT OG0 SacTn MONIEKYIW PACTBOPEHHOIO
peinecTsa. ECTECTBEHHO NPeNnOVioNUTh, YTO 3aPAKEHK HMEHHO
BTH YacTy MOJEKYJEI B pacTBOPe K YTO OHH SBASIOTCA HOCHTe-
JISIMH STeKTPHYECKOro 3apaja, Mx nepemenienne nox acficTeueM
CHJ BNEKTPHYECKOTO NOJAA H NpeAcrasndeT cobofi sNeKTpHuec-
Kufi ToK, WAyl uepes JAEKTPOAUT,

Buno ofHapymeHo, uTO NpPH NPOXOKIEHHH TOKa %epes
SJAEKTPOMUT BHIACACHHE BElleCTBA NPOHCXOMUT Ha OGOHX SJIEKT-
poaax. [To xuMuYeCKOMY COCTABY 3TO pa3Hble HaCTH MOJIEKYAH
PACTBOPEHHOTO BelecTBa, 110 KOAHYeCTBY, eC/lH H3MEpPAThH ero
B XHMHYECKHX SKBUBAJNIEHTAX, OHH DABHH, SHAKH 3apAA0B ¥ RUX,
OUeBHXHO, MPOTHBOMOJOXKHEI,

Mz ropopuay yxe (§ 5), 470 3apsrKeHHEIS aTOMB Ha3HBAIOT-
cA HOHamy, TO e HaaBaHHE HOCAT 3APAKCHHLIC MOVICKYJIE HAH
HX 9YacTH. Mbl MOmeM, CleROBaTelbHO, CKazath, HTO npogodu-
MOCIb  BACKMPOAUIMOE SRAREMCH UOHHOU, m. e. obycrovsrena
Dsuncenues 8 HUX NOAONCUMELLHMX U OMPUYAMEALHNX UOHOE,
KOTOphIe O0pasyloTc M3 ReHTpanbrofi MONEKYJH NyTeM pac-
naja ee Ha JBe YacTH, sapfxeRAkle PaBHEIMH H NPOTHBOIONOM -
HBIMM 3apafaMH. MOJeKyNLl pacTBOPEHHOTO BEIECTBa, KOTO-
poie 10 pacTBopeHHs ObIH SVIEKTPHYECKH HeHTpaabHEl, NpH

€]

Pure, 106. [TpoeoarMocTs DAEKTPONNTA SABHCHT OT HARMUHS DIOJOXKHTENL-

HBIX ¥ OTPHIATEJBHEIX HOHOD (KPYMKH CO 3RaEAMH €% HAH «—3)! @) Lehb

PA30MKHYTa, TOKA HeT; 0) IeNb SAMKNYTZ, UePe3 SHEKTPOAMT HAeT HOHHEIl
TOK

PaCTBOPEHHHE PachajaloTcd Ha MOMOMUTENALHEIE W OTPHLATENE-
HElE HWOHEI, CnocoOHEle NepeMeliaTbC HE33BHCHMO JADYT OT
apyra,

3TH npeicTaBieHus WaMocTpupytorea puc. 106, Kpyskamu
MEeXJy JEeKTPOAaMH CO 3HAYKAMU ¢-}% H «—» CXEMATHIECKH
u3o6paxkeHbl NONOKHTENbHLIE H OTPHIIATEJbHBE HOHEL PacTBO-
peHHoro BeillecTBa. [Toka Mexkay snekTposamu A u K He cozna-
HO 1I0Jie, HOKH 3TH COBEPUIAIOT TOABKO GeCHOPAROUHOS TEWIo-
BOE JBIDKEeHMEe, KaK M BCe OCTANbHBIE MOJEKYJH pPacTBopa
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(prc. 106, a), B xaxaoM HANMpaBNeHHM 33 €IHHHLY BpPeMEHH
NpoTeXaeT OANHAKORBIA NOJACKHTEABHHH H OTPHIATE/bHbIL 3a-
pfiE, T. €. HEeT VIEKTPHIECKOI'® TOKA — NPeHMYUIECTBEHHONO
NepeHOca gapAfa B ONpefeleHHoM Hanpasienud. Ilpuk manao-
MEHHH PA3HOCTH MOTEHUHANOB Ha SJaeKTpomel A u K, xorga
BHYTPH 3JIeKTPOJIHTA BO3ZHHKAeT 3JeKTpHHecKoe fofe, Ha 3TO
GecnopaRoYHOR JBHKEHHE HAKNAALBACTCA YIOPAJAOUEHHOES ABH-
MeHHe B DPOTHBOTOMOKHEE CTOPOHH HOHOB PASAHYHHX 3HA-
KOB: OTPHIATEABHHX — K aHOAY A, NONOKHTENbHHIX — K Ka-
Togy K (puc. 106, 6).

Ilpu conpuroCHOBEHHH € KarGHEOM NOJNOMHTENbHLIC HOHBI
NOJY42I0T HEAOCTAIOIHE UM SICKTPOHEI M BHIAEASIOTCH B BHIE
HefTpANBHEX aTOMOB, & B3aMeH 5/EeKTPOHOB, Hefirpanusopas-
WHX HOHH!, HOBHE SJCKTPOHH MepeXoAaT or farapen K KaTofy.
Touno Tak e oTpHIATENbHBIE HOHH MNPH CONPHKOCHOBEHHH
€ AHOAOM OTAIIQT eMY CBOH H3OHTOMHLIC BJIEKTPOHH, hpeBpa-
u[asch B HeATpadbHue ATOMM; 3JAEKTPOHH XKe YXOAT N0 MeTan-
JIHYECKHM TpoBojaM B 6arapeto, Takum ofpasoM, TOK B SJeKT-
POJHTE OSYCMORJEH ABHIKYUIMMHCH HOHAMH, H2 SAeKTPOAAX Ke
TIPCHCEKOAMT HeflTpamusalusA HMOHOB W BHIASNEHHe HX B BHJE
HeHATpambHEIX aTOMOB (M MoMteKys). Mrak, saesmpuseckud
MoK 8 AreKkmporumax npedemasafem coboli COUNCHIE NOAONL-~
MEALHOIX U OMPUYAMEILHBN UOHOS.

Taxoe npefactaBneHHe 0f INECKTPOIH3E NOAKPEIIRETCH MEO~

roudcaenHeiMa aktamu, C 3Toll TOYKH SPeHHS NepBuifl 3aKOH
@apazes (§ 60) noaywaer npocroe obbacaenue, Kaxjpif
OCAKAAIOIHACA Ha SAEKTPOAE HOH NEPeHOCHT ¢ colioll HexoTe-
pbifi aneKkTpHuecKull 3apsax. DTO 3HAuAT, YTO MONHHI 3apaz,
flepeHeCeRHBIN BCEMH HOHaMH, JO/DKeH OHTB NPOMOPHHOHATEH
IOHOMY 9YHCRY HOHOB, OCEBIUHX Ha SMEeKTpojax, T. €, Macce
BHLAENEHHOTO BelnecTea. A 5T0 H ecTh nepehullt 3akon Papajed.
Tax ke eCTECTBEHHO H HPOCTO ofibscHNeTCA C 5Toft TOUKH 3pe-
Hud u BTOpoil SarkoH Papaged, FaloiulMf BO3MOMXHOCTE BEIYHC-
JUTE BNEKTPHYecKHH Sapaf, CBASAHALIA € KaMIBiM HOHOM
§ 69).
{ Ozmemm, 9TO HasBaHHe «HOH» BBejeHo PapafeeM (oT rpe-
YeCKOTD JIOBA «HOH® — uAyuyil}, Vonw, sapaMenible nono-
MHTSALHO H BHaensiomueca Ha katofe, Papazefi naspan Ka-
MUOHAME, HOHH, BRIGNTIOIIMECST HA aHONS,— QRUOHAMLU,

OnuT NOKa3sa, YTo BOAOPOL H META/JIB BCeTa BRIRENAIOTCS
Ha KaTofe; 8TO 3HAYHT, YTO B SJAEKTPONHT2X BOACPOA H METAMNJILI
06p43yioT NONOKHTEAbHLE HOHEL

67.1. Tlpn npoxoxpenuy 3JeKTPHUECKOro TOKA uYeped SAeKTPOAKTH
H oudl Harpesatoted. Mexons #3 npeficTabAenpil 06 MOHMOH NMPOBOAM-
MOCTH, O0BLACHETE 810,
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67.2. INouemy npoBoOKa OCBETHTEALEON CeTH RENPeMEHHO HMEIOT peay-
Hopyr 060JI0YKY, 4 NPOBORA, MpeRHAIHAYRHHEE A% CHPHX NoMeile-
unft, xpoMe Toro, GHEBAIOT MPOCMOMECHH CHapYRXH?

67.3. Ilouemy ropasip cnacHee fpaTecA 3& SACKTPHUECKHE MPOBOAA
MORDPHMH PYHaME, YeM CYXHMAP

§ 68. JlpMKeHHe HOHOB B VIEKTpONHTAX. JiBHXeHve AOHOB B
S/JACKTPONIHTAX B HEKOTOPHIX CAY4adAX MOXKeT GHTE NOKasaHO
BECbMa HalJIAfiHO,
[IponutaeM aucTOK (uALTPOBanNLHOA GyMaru pacTBOpOM
SAEKTpONUTA {CepPHOKHCNOrG Hatpa, Na,SO,) u denondranenna
*+

] [

[3
Pue, 107, Onur, nokasmBaiomull gpiKense Hokob, Jiscror ¢HABTpOBAIEL-
Hoft 6yMar® mpom¥TaH PacTEOPOM BJIEKTPOANTA H (penondraneusa, ab —
AHTHa, CMOYCHHAT PACTBOPOM SJIeKTpOMNNTA

H NOMECTHM Ha CTeKAAHKY0 naactusky (puc. 107). Ilomepex

6yMaru MoJ0XKHM OOCHIKHOBEHHYIO Oelyw HUTKY, CMOUYEHHYIO

pacreopom ezxoro martpa (NaOH). Bymara nog murkoil

OKPacHTcsi B MaiuHOBBIH LEBeT Gaarofaps BaauMOAeHCTBHIO

ronop ruaporcuaa (OH) ns NaOH ¢ denoadranennom. 3atem

ApHKMEM K KpasiM JIHCTK2 HPOBOJOYHLIE 3ASKTPOARI, NpHCOE-

RMHEHHHE K raAbBaHEYeCKOMY

9JIeMEHTY, M BRJAKIHM TOK, Ho- @ﬁ#gﬂ“

HEl THAPOKCHJA H3 €KOro Hat-

pa HAUHYT ABHTATLCA K aHOAY,

oxkpamuBas OyMary B manuno-  Puc. 108, K ynpaxuenuio 68.1

euit neer, Ilo cxopocru nepe-

MellieHHa MAJHHOBOIO Kpas MOXKHO CYJHTb O cpefHefi CROpOCTH

JIBHKEHHA HOHOB NOX BAHAHHEM SJIEKTPHYECKOI'O NOMR BHYTPH

aneRTposaTa, ONHT NOKa3bIBAET, YTO HT2 CKOPOCTH HPONOPIHD-~

Ha/lbHA HAMDSKEHHOCTH NONA BHYTPH saekTpoamta. Ilpn 3a-

JaHHOM TOJle 3TA CKOPOCTh N/ PA3HBIX HOHOB RECKONIBKO pas-

Jguvna, Ho B ofmem oHa HeBeMuka # Zad OGLMNHO NPUMEHSIO-

1OHXcA moftefl H3MepSeTCs COTHIMH H Jame TEICAMHEIMH AOAAMH

CanTHMeTpa B CEKYHZY.

? 68,1, Jas onpenefeHNs 9HaKa NOMKCOB HCTOUNHKA YNOTPeOAfIOT
«TIOVIOCOHCKATENHS, TIPEACTABAAIIIRE coboll ReGOMBIIYIO CTERARHEYIO
BMIYAY ¢ JDYMA BBeJeHHEIMH B Hee mposontoxamu {puc, 108). Amnyaa

151



SanoliBgeTca pacTecpoM TNORApPEHRON cos ¢ folapleHHEIM K Hemy
denondranensoM, KpacHelowHM nof JeficteneM menoun. Ha xaxom
13 MoMocos GyAeT MOABAATLCA KpacHasd OEpacKap

§ 69. Dnementapeptfi onekTpHuecknft sapam. Ha dopuyan
(66.2), ofvemuusiomeli ofa 3akona dapajes, ciaeiyer, 9TO
€C/IH 3apsa} § YuCaeHHO paped nocrogHuofi Papagex F, To
Macca m pasHa M/n, T. €. IpH NpPOXOXKAEHHH Yepe3 3JMEKTpO-
AuT 3apaAna, pasuoro 96 484 Ka, eupenserca M/nixrl
awforo Bemectea, T. €. 1/n mons srtoro BemectBa. MHaue
TOBOPA, AAA BHEACHHS OJHOTO MOJA BEUEIECTBA Yepes 3NeKTpo-
AUT JO/DKER TIPOTEYb 3apaf 4, uHcaenno pasuuill nF [Kal, Ta-
KuM 06pa3oM, NPE BHACACHHH MOJS OFHOBAJIEHTHOTO BellecTRa
(1,008 r Bogopona, 22,99 r uarpusa, 107,87 r cepeSpa u T. &.)
4epes SACKTPONNT [POXOEHT 3apAf, YHCHNEHRO DABHHH F==
=96 484 Kun; npn BuaescHUH MOAS ABYXBAJEHTHOTO BELIECTBA
(16,00 r kucaopona, 65,38 r unnka, 63,55 r Mmeau u T. A.) uepes
SNIEKTPONHT NPOXOINT Bap4h, UHCAEHHO paBHul 2F=
=2.96 484 Kn=192 968 Ka, u 1. I

Ho MH 3naeM, 9TO B OMHOM MOJIe JIOGOrO BEUIECTB2 COfEp=
XHUTCA OAHO H TO e WHCJIO aTOMOB, PaBHOE MOCTOSHHOH ABO-
ragpo N ,=6,02.10* monb~2, Taxkum ofpasoM, Kaxinlil noH
O[HOBANEHTHOTO BeINECTBa, BHGAAIOMMACE Ha 3JeKTpome,
Hecer Ha cele sapsjg

0= e OMB 60102 Ka, (69.1)

Ilpu BoipeneHnH KakAOTO aTOMAa JNBYXBAJNEHTHOTO BellleCTB3
uepes SAEKTPONAHT npoxoaut sapsapn 2F/N ,=3,20.10~% Ka,
BIBOe Goabmmil, H T. A. BooGule npH BHLUEAEHHH KAaKAOTO
aTOMa N-BaJIEHTHOTO BEWECTBA Uepes EKTPOJHT NMEPEHOCUTCH
sapaa nFiN j=ne [Kal.

Mn supuM, wro 3apAfel, nepeHOCHMEIE NMPH JEKTpOdH3e
¢ KaXMILM HOHOM, IPEACTABAAIOT cofofl Uenple KPaTHHE HEKO~
T0pOTo MMHHMA/JbLHOTO KOJMYECTBA MICKTpHYECTBA, PABHOIO
1,60.10-1% Ka, Jlioboit oanoBaneHTHEH HOH (HOH KaJHA, Ce-
peGpa H T, 5.) NepeHOCHT OXHH TakoH 2apan. JhoGoH JByXBa-
JIEHTHBIl HOH (HOH MUHKA, PTYTH H T. A.) NEepPEHOCHT XBA TAKHX
sapAfga. Hurorpa me BeTpedaloresl MPH INEKTPOMH3e CiIydaH,
Korza O ¢ HOHOM IEepeHOCHJICA 3apAA, cojepamuil IpobHyIo
"acTb ot 1,60-10-1* Ka, Hemeuxnfi dhusnk u dusuosor I'epman
Feaemronnir (1821—1894), o6paTuBmIME BHHMaHHe Ha 5TO
ceIcTBHE M3 3aKkoHa Papafien, clenan OTCKOLAa 3akJodeHHe,
9TO YKa3aHHOe KOJUYeCcTBO 3aexTphuectha 1,60.10°* Kn
npeActaenneT cofoff HaHMeHblIee KOJIHYECTBO SJEKTPHUECTEA,
CYMleCTBYIOLIee B PHPOAE; 9TOT MEHAMAIbHBIA 3apAJL MOMYYHA
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HasBanue Saemedmaprozo sapsda. ORHOBaNeHTHHE AHHOHBI
(souut x0pa, HoAa M T. A.) HeCyT Ha cefe OZHH OTPHIUATENBHBIA
JIeMeHTapHEIR 3apsiA, OJHOBANEHTHHIE KAaTHOHEL (HOHW BOAC~
poAa, HATPHs, Kadus, cepebpa H T, X.) — OAHH HONOKUTENE-
BHI 3JeMCHTApPHBIE 3apsAj, ABYXBaJCHTHHE aHHOHH — JBa
OTPHUATEBHEX NIEMERTAPHLIX 3apAja, ABYXBAJNEHTHEIE KaTHO-
B — JBa NOJNOXKHTCABHHIX 3JIEMEHTAPHHIX 3apifa H T. .

TaxuM ofpasom, B ABAEHHAX SNEKTPONH3A HCCAEIOBATENH
BHEDPREe CTOAKHYAHCh C MPOABACHHAMH JUCKPETHOR (npephl-
BHCTOM) npupoxn anektpuyecrsBa (§ 5) u cymenn onpezreanTs
9neMeHTapHHH aneKTpudeckuil sapsap. Ilomxe 6rum obuapy-
FEHHI ¥ APYIHe ABJCHHS, B KOTOPHIX NPOABAAETCH AUCKPETHAA
NPHPOLA SACKTPHYECTBA, H ObLIH HalieHH ApYTHe CiiocobkH H3-
MepeHHA 3VIEMeHTAPHOTC OTPHUATENbHOTO 33pAjd — 3apala
snerTpoHa. Bee 9TH naMepeHus jasiu AAf 3apsAja 3JAeKTpoHa
TO e 3Ha9YeHHe, KaKOe MBI NOAYYHAH TOJAbKO UTO #H3 3aKOHA
Dapagen. 310 ABAAETCA JYYWIUM TIOATBEPIKACHHEM IPABH/b-
HOCTH TOI0 HOHHOrQO MexaHH3Ma INpOXOXICHHA TOKa 4epes
IEKTPONNHTH, KOTOpHIA Mbl offpHCOBaNR B NpelpAyHieM mapa-
rpadge.

Vionn npunaTo o6osHauaTh 3HAKaMU €3 HJAH «——» OKONO
cooTseTcTBYiOmuX opmysr (ofhMHO cnpasa Beepxy). Yucao
3HAKOB ¢-+% HAH <—» DABHO BAJEHTHOCTH HOHZ (Hanpumep,
HOHB! MenH OniBalor Cu* may Cu*, HOHEL XJ0pa — TOMNBKO
Ci", v 1. 1M

§ 70. DNeppruBne A BTOPHYENES nponecchl npr sxexrpoanse. Ha nanomen-
HOTC PHLIS NPeACTaBAeHHA 06 AOHHOA NPOBOTHMOCTH SAEKTPOAUTOB BEITEKA-
€T, 9TC NePBHYKHM PesyYALTATOM S/IeKTPOAH3a AB/ARETCA BHIeAeHHe Ha
SJICKTPOJAX COCTABHHX 4acTefl MOJeKyJH PacTBOpeHHOro Bewjectea: Of-
HAKO (aKTHICCKE MH YAcTO OUHAPYIKHBAEM HA ONHOM HAH Ha OOOHX 3JeK-
TPOZAX He Te aTOMH WJH aTOMHHE TPYIIIM, KOTOPHE NepeMelnaaucs B pacT-
BOpe W MepBOHAYaALHO BHIENANHCh Ha 3JeKTPofaX, a ApyrHe, ocpobomxaa~
WUHECA Op# BTOPHUHWX XHMHYECKHX DeAKNHAX, B KOTODHE BCTYNAKT OC~
BoOOJUBWHECH MEPBAYHNE ATOME H Tpynmu. Hanpumep, npu smexTposnse
pacTBopa MegHore Kynopoca (CuSC,) Ra Katoze BLigelaeTcR, KaKk MH I'DBO-
PHAH, Melb, Ha 8HOJE e MH OOHADYMHBaeM BhIAefeHHe He Tpyamu 50,
a gHcEopopa. OnaoBpeMeato Rab/Mopaercs o0pasopaHpe B PACTBOpE CepHOR
EHcHOTH (HS50;). 3to ofwAcHaeTca TeM, yto rpynna 50, keycTofiuHpa; Bh-
NeMHBUIRChE HI DPACTBOPa, OHA Ceifdac e BCTynaer B peaKumo c Bogo# no
YpaBHERHIO

2H30 + 280‘ = 2HQSO‘ + Og.

Kacnopox BHfiesstercs B BHie MyaLIPEKOB rasa, a cepHag KHCAOTA OCTAeTCH
B pacTBOpE.

AHAAOTUYHHE BTOPUUHBIC PeaKUMH HMEIOT MeCTO H IIPH 3JCKTpOMH3E
APYTHX coneli B xucrotr, Mul BRAeNH, HampHMep, Ut NMPH IEKTPOMHIE CIa-
Goro pactsopa CepHOll KHCNOTE Ha 97ACKTPOAAX PHACNAITCA BONOPOR M
ExcA0poZ, Ho 3707 OKOHYATENbHEE Pe3yanTaT AsAAeTCH, KaK B B pasolpan-
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HOM BHILe HpHMEpe, CASACTEREM OCIOHMOMMX ICKTPONHS BTOPRUNKX XA+
MH4ECKHX peaknufl, Hanaraomuxca Ha npocrolt meperudnll nponece. Cka.
Hana B4 KATONE RENERAETCA B BHAE MYIWPBKOB raza BOAOPON, 4 HA AHCOR —
rpynna 50,. Ora rpyuna cefivac e BCTYN2eT ¢ Boxodt B peakumio no Hann-
CARHOMY BHIHIE YDARHEHHIO, H D PeaybTaTe MONEKY /A CepHOA KHCAOTH CHOBA
BOCCTRHABJMEACTCH, & Ma aKOJe BEIEAACTCH KHCJAODON, BXOARINM B cOCTaB
BOAH. Breunie npotiecc npoTekaeT Tak, 9TC KOJIHHECTEBO CEPHON HHCAOTH B
pacTsope OCTaeTcs HEHSMENHWIM, a KOJIHYeCTBO BOAW y6mBaer. Ilostomy B
STOM CAy4YRe, KAK K IPH SNEKTPOVTH3E MHOTHX ZPYTHX KHCROT H OCHUBAHMH,
YACTO I'OBOPST O PASNOMEHUH BOXH SACKTPHUCCKHM TOKOM HIAH 06 SJeKTpO~
Ause BOAH, 3TO HaseaHRe He COBCeM TOWKO. OHO NPABRILHO Mepenaer OKOR-
GATEILHL Peay/IbTaT, RO SaTeMuAer Pasniuie MeKAY TeM MepBHTHEM Npo-
LeccoM, KOTOpHHE HemocpepcTBeHRO CBAJAH C NPOXOKACHHEM TOEA 9epes
SNEKTPONHUT, N BTOPHYHEIMH XEMHUECKHMR PeAKUHAMH MEXIY HPOLyKTaMH
STOTO AePBHYHOTG MpOLLCCA,

Pasingare medny neppHSHMME H BTOPHYEEIME TPONECCAMH NIPH 37eXTPO-
AN3E MOMHO NOKA3ATH Ka CASLYIONIEM OtmTe, BymeM NpoHssoIHTh SAEKTPO-
AM3 pactRopa mopaperHolt coam (NaCl),
B3AB B Ka9eCTES 3JeKTPOJOB, HAIDHMEp, Mea-
Hue IAacTHeKR, Ha Karoae Mm Gyaem Ha-
GmopaTh sHAeseHYe BOACPONA A 06PAI0BAHNAS
epxoro matpa {NaOH), 2 na anoge — ofpa-
sopanne xaopuctofi Mean (CuCl), 1. e. coe-
JHHEHHS XA0Opa ¢ MeTaJAA0M asopa, Herpya-
HO NOKa3aTh, OXHAKO, 4TC BCE OTH HPOAYK-
TH ABAAITCH Pe3yAbTATOM BTOPHYHHX pe-
AKUKR, B KOTOPHE BCTYNAIOT BHINENHAMIAECH
Ha 3JeKTpOAAX TACTH MOJEKY IR XAOPHCTOT O
HATpa: HATPHH HA KaTOfAe M XJOp Ha aHO«
ne.

Urobs ySeauTsca B TOM, 9TO MePBHYUARM
TPOUECCOM ABJAAETCA HMEHHO BLLIETCHH® HA
Prc, 109. Diextpoana pac-  5IeKTpOIAX HATPHA M XJiopa, NOBTOPAM
Teopa nNosaperHoficosn. Ha  sToT omuT, B3AB B KaweCTBE AHOHNA YIoAL-
aHOAe EbifleIAeTCH xJop, Ml CTepieneK, @ B KATYeCTBE KATOLA — CAOHR

H2 Kamoje — Harphit muaxolt pryTH, HaAuTO Ea QHO COCYHa

{puc. 109), Ocpofommaromufica ka aroge
XAOP HE peaTHPYer ¢ yIJIEM H BueAfeTcd B BHAS NysHpeKoB raza, Ha Kato-
Ze e sugenserca hatpril. [Tpapgz, HenocpencTBeRHO M STOrO HATPHA 3a-
METHTE HE MOMEM, TOTOMY 4TC BHASAWBIIHECA HA NOREPXKOCTH PTYTH 4TO-
MH €10 ceRuac JKe npocagnpatores (qrbGYHIHPYIOT) B TOMIY MHAROH pTyTH.
Onnaxo ofHapPYXHTL HX HeTPYARO. JIOCTATOURO MOCAE NPOXOMACHRS TOKS B
TeqelHe HEKOTOPUrO BPEMEHR NEPerOEATE PTYTEH WAH, €me npome, ofAHT
ee ropayeit pogofi. Harprlt BoTynaer npn STOM ¢ BOROK B XUMHYCCKYIO DeaK-

M0 N0 YDABHEHHIO
2Na 4 2H,0 = 2NaOH - Hy,

rgrsuﬁbxn BOIOPONA BLINEARIOTCH HA NOBEPXHOCTH PTYTH, a efKER Batp
{NaQH) pacrropaerca B Boge, coofimas eff meAounwe CBOACTBA; KpacHasm
JnagMycopas GymamKa, MOTpyXeHHad B 5TY BOAY, OKPAWIHBaeTcA B CHHMA
uger, Taxam ofipasoM, PNGp2R HafXeXaniHM oGpaz0M SJEKTPONE, ME Ha-
GmofaeM BHIeAeHHe H& HHX NEPBHMHHX NPOLYKTOB SACKTPOMH3A! HATPHN
H xaopa.

BawHO OTMETHTh, OIHAKO, MTO HEIMSUCUMD Ot 1020, SHOCARIMCR Al
HE SASKMPOOAx REpsuuHsE NPOOYRMBE JAEKMPOAUBE UAL RPODYKMS MOpUY~
Hwx peaxyuil, saxonn Papades ecezda coxpansom cusy, HanpaMep, pra pul-
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JeNeRHS OAHOTO MORA BOROpoaa TpelyeTes NMPOXOMICHHE Teped SICKTPOINT
sapnaa 96 434 K1 He3aBHCHMO OT TOTD, RBJASETCH AH 9TOT BOAOPOA NEPBuY~
HuM NpOIYKTOM, KaK DpH 94eKTpoanse cepuofi Kucaota {(Hy50,), uay npo-
JRYKTOM BTOPRYHOR peakitHi, KaK MpH aNeKTPo/iH3e nosapertof comm (NaCl).
270 CTAHOBHTCA COBEPUIEHHO NOHATHHM, €C/H MH BCOOMHHM, uTO KaMAnll
aTOM Kakoro-HuSyab BemRCTBA, BMIEASIIMHACA HAa BJeKTPOZax, BLTYNAA
B JafbHednIne XHUMHYECKHe DeakluH, MOMET 3aMeHHTh coboll anfo oauH
aTOM WAH TPYIINy TOMH e BaleHTHOCTH, RGO HECROABKO aTOMOB, o0mad CyM=
Ma BAMGHTHOCTEH KOTOPHX paBHA €FO BAJNCHTHOCTH,

§ 71, dnexTpomrTAvecKas gucconHanuda. Mu BHAUM, UTO Tpen-
cTabiende 06 HOHHOH NPOBOANMOCTH AHCTBUTENBHO XOPOLIO H
npocto ofpAcHAET ABASHHE MeKTpoau3da, OTRyla xe GepyTtesa
KOHH BHYTDH SJAEKTPOJIHTA, eclH JAC PacTBOPEHNS MOJeKYJIhl
PacTBOPERHOIO BeecTBa OHIH B LeJOM He 3apfKeHH? BosHE-
K0T JH 9TH HOHH NMOZ jelicTBHEM NMPHIOKEHHOTO SJAEKTpPHUYE.
CKOTO 10N A HJH 3Ke OHH HUMEIOTCA BHYTPH SJEKTPOJIRTA € CAMOTO
Havaja, eme A0 3aMbIKAaHHS LEemH?

Hecnoxkuble OmBITH H PAcCYXISHHA NOKASHBAIOT, YTO
pasjelieHne MOACKYA Ha 3apAXeHHHE MOHH He CBS3aHO C Ha-
anyneM Toka. JleficTBuTENbHO, eciid GH MOASKYAH DPa3pbiBa-
Jich BHEWHUM SASKTPHUYCCKEM NOJAEM, TO JoiKkHa Gelta OH cy-
IMEeCTBOBATL HEKOTOPas MHHMMAaAbHAR HANPSKEeHHOCTh NONA B
IAEKTPONUTE, HEOOXOIUMaA AAA HAYala HNEKTPONH3A H 3aBHCH-
mag OT MPOYHOCTH MOAeKyNn., ONHT e NOKA3LIBaer, 9TC 10
He TaK Y YT ISKTPONAN3 HAYHHACTCA NPH JIOGOM, CKOAL YIOK-
HO MAJIOM Tojie, 3T0 MOMXHO TPOBEPHTh, HANPHMEP, TPOBOAA
AEKTPONIH3 MEAHOr0 Xynopoca IPH MEIHEIX NexTponax, Kor-
A3 HeT HCKAKAOMEre BAUAHHA NONAPUSAIMH  IeKTDOIOB
(§ 77), karoe GbiRaeT, HANPUMEP, NPH NEKTPOJH3E NOAKHCNEH-
Hoft mopel, IloyoGunoroe poza ONHITEL NMOKA3HBAIOT, YTC HOHE
BOSHHEAIOT He NOA JelicTBueM ToRa, a o0pasyloTcsl B nporecce
pacTBOpernd Beiltectea, QfpasoBaHne HOHOB NPH PACTEOPEHHH
HOCHT HasBaHHE SAeKmpoAumueckod Ouccoyuayuy.

PactBoperne RHe Bcerfla CONPOBOXAAETCH JHCCONHAIHEH
Ha HOHEI, a TIO3TOMY M He BCE PacTBOPH NPOBOAAT IJEKTPH-
uecKHA TOK. Chenyolniufi ONHIT HAIMAZHO HOKASHBaeT TaKoe
pasanuie.

CoepyHaNM N0CAEJ0BATENBHO € WIEKTPHUecKROH naMmoukol
COCYA, cofepmamull AUCTHAAHPOBAHHYIO BOAY H EBa MeTamlH-
YeCKHX 3JEKTPORA, M BKMIOUHM HX B OCBETHTEABHYIO CeTh,
Jlammoura cBeTHTRCA He GYJeT, TaK KaK AUCTHAAMPOBAHHAA
BOAA NPaKTHWECKH He ABMASETCS MPOBOJHHKOM: B HeH PacTBO-
Peno JHIIb HUATOXKHOE KOMHMECTBC NpHMecedl, a caMH Mmole-
Kyabl BoAbl DOMTH HeIHCCOLHHPOBAHM. BpocuM teneph B BOLY
enoTKy caxapa. Pacteop no-npeknemy O6yIeT ocTaBaThe
HenpOBOJAIIMM, 3HAYHT, MOJeKyJLl caxapa NPH PacTBOPEHHH
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fe gucconnnpytor, Ho ecnu sMecTo caxapa pacTBopHTL B BOAE
INeNoTKY NOBAPEHHON COMM WAH HECKOABKO Kaneab COASHOH
KHCJIOTH, TO JaMouka HadnHaeT cBeTHThes (pHe, 110): sox-
HBIfl PACTBOP COMH MPOBOAHT 3MEKTPUUECTBO, A C/AAOBATE/bLHO,

Puc. 110. Bogumfi pactrop KHCIOTH WAH CONN NPOBOART 3/eKTPHYECKHA
TOX

B HEM NPOHCXOAHT JieKTPOJNHTHYeCKaR Auccommanus. Ko-
HeYHO, B 3TOM OMNBITE JIaMIOYKa CNYXKHT TONLKO MHIAMKATOPOM
TOKa H MOXKeT GHTL 3aMeHeHa KaKuM-HHOYAb H3MePHTeBbHbIM
npufopom.

Tpencraznenye 06 DACKTPONMHTHIECKOH JHCCONHANMH, COMpOBONKIAMK-
mel pacrRopense, bBeml weenfckuf ¢u3uK B xumur CBante Appemnyc
(1859—1927), Appempyt crelyjomnM 06pasoM OOLACKHI Pa3Tnu#e MemIy
SACKTPOJIHTAMH H HESJEKTPOJAHTAMH, DARHO XAK B 10 OOGCTOATENECTEO, 9TO
HMEHHO BOJIHHE PacTBOPH OCOGEHHO XOPOUK) TPOBOSAT SAEKTPHNOCTBO,
K 4Hcay S/MOKTPOJHTOR OTHOCATCH BEIUECTRA, MOJEKYJH KOTOPHX HOCTROE-
HH HS AOMOKRTENLHO H OTPHUATGNBLHO SAPHMEHRHX ATOMOB, ClEpKRBae-
MHX CHAAMH 3JeRKTPHYSCKOrD BaaMMopefictBud, OfHAKO CHMa B3aHMOmeAcT-
BHA MeWIY NBYMA 3APAAIMH B CPEAR ¢ AHDACKTPHISCKOR NMPORKUAEMOCTRIO 8,
corsacuo dopuyne (36,4}, yMeHbilaerca B & paa. ITosToMy B pacTROpHTENE ¢
Gonemoll musJekTpuueckoff nporrtacmoctsio {y Bomsl e=81) cunt, crep-
MUBACTIHE BOHH B MOJEKY/¢, SHANHTC/bHO yMEHLIIRIOTCH. KY/IH U3
TaKH¥ CA200 CBASAHNHHX HOHOB NOj XefCTBHEM HenPepLBRHX TEOBHX
coyaapenHit «pagbHBAlOTCA* Ha SapAMeHHHE 94CTH — WOHM, T. @, BCNHNThi~
BAIOT SACKTPOANTHIECKYID ANCCOLHATHIO,

? 71.1, ToweMy BOKDYT SACKTPOJHTA, RAllpEMep BOKPYI pacrsopa no-
BapeHHOM COMH, HeT SJIeKTPHYECKOTO NOJAA H OH NPEICTABNCTCH HaM
He3ap AXeHELIM, XOTA BRYTPH Hero HMEIOTCH sapfieHHhe HOHL?
71.2. TToveMy Bee pazHOKMEHHEIC HOHHEL B 3/IGKTPOSHTE He colHpaloTca
ToA JeficTaHeM B3aMMHOTO NPATAMNEHHA B HellTpaNbHEE MONEKYTuW?
Yro mojnepauEaeT BCE BPEMA HOHHIAUMIG BHYIPH 51eKTPOANTA?
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§ 72. TpagyupoBKa aMuepMeTPOR NIPH NOMOWH SJACKTPONHIA.
$IBneHne saexkTponn3a Raer yAoOHHIA criocof HaMepeHNHs 3a-
pAla, NpoLeAero Yepe3 HEKOTOPHA yuacToK menu. Jiaa sto-
o JOCTaTOMHO BRJHOUMTL B 3TOT YYaCTOK JeKTPOARTHYECKYIO
BaHAy, HAOPHUMEp cepPeCpAHYIO, H H3MEPHTHL MacCy RBbiIeaHB-
ILETOCA HA SJEKTPOXAX BeillecTBa, YacTHO® OT JAENEHHA MAaccH
0Caaxa Ha €0 3NCKTPOXMMHYECKHR SKBHBadeHT OYieT pasHO
3apspy, DPOIIEAilieMy 4epe3 y4acTOK ILeNH.

Jas onpenereHHs CHJABI TOKZ B LEMH ROCTATOYHO OHpeNe-
NATB Maccy Ocafika Ha 3JekTpoiaX H BpeMdA, B TedeHHe KOTO-
pore sTOT OCcamoK o6pa3opaiacd. Eciu Tox ocraBancs 2a 310
BpeMA HEH3MCHHEIM, TO YaCTHOE OT JAEJIeHHA Macchl 0Cafka Ha
BpeMA H Ha JEKTPOXUMHUECKHE IKBHBANEHT HacT CHJY TOKa
B LenH,

Taxum oSpasoM, nepsrifi 3ako Dapajes NO3BONAET CBECTH
H3MEpPEeHHS TOKa K U3MEPERMIO MacCH H BPeMEeHH, T. €. K OueHb
fIPOCTHIM M UPeSBHIMaAHO TOUHEIM ONEPAIMAM.

Koneuno, mpoule Beero 6ulo OH 33 eIHHHILY KOMHYECTBA
3eKTpHuECTBA (M 32 COOTBETCTBEHHYIO SAHHHIY CHJBL TOKAa)
NPHHATE TaKOe KOJHUECTBO, KOTOpOE BHLACAAET INPH HIEKTPo-
JH3e elHHHLY Macchl Kagoro-nundo BemecTBa, Hanpumep 1 r
wan | Mr cepebpa *). Ho Mul yXe YCAOBHJIHCH 33 eIHRHIY
SAeKTPHYECKOTo 3apAia NPHHMMATE KYACR, TOITOMY MNOTpe-
GoBanich OMEHDb TULATELHEE H CNOXKHbBIE OTEITH 0 YCTAHOBAE-
HHIO 3VIEKTPOXHMAYECKHX SKBHBANEHTOB, C NOMOULLIO KOTOPbIX
MBI MOKeM H3MePATb TyTeM 3ACKTPOIH3a 3APAA B yKe BHOpaH-
HHIX eJlMHRIAX, KyJOHAX, 4 CHNY TOKa — B aMnepax.

TNonbayack YCTAHOBMEHHBIMH 3HAYEHHAMH 3JEKTPOXHMH-
YeCKHX 3KRHBANEHTOB, MOKHO OYeRER TOMHO TPaiyHPOBAaTh aM-
nepMeTpH (ragbeaHoMeTphl) mobore yctpoficrsa. Mas aroro
JOCTATOYHO COEMMHHTL NOCACAOBATENBHO SJIEKTPOMHTHICCKYIO
BAHHY B aMNepMeTp, MPONYcKaTh B TeYeHHe H3BECTHOTO Bpe-
MeHH HeH3MeHHBIi TOK (0 YeM MOMNEO CYAHTb N0 HOCTOSHCTBY
noKasaHMd aMilepMerpa), 4 34TeM ONpefesiNTh B3BELIHBAHAEM
Maccy BBIAG/IHBINETOCA BEUIECTBA. 3Hasl €0 JIEKTPOXUMHUE-
CKHHA 3KBHBAMEHT, MOXKHO BHUHCAHTE KOJHYECTBO NMPOILENIEro
SMEKTPHYECTBA B KYJOHAX M, pasJieNuB NocjelHee Ha BpeMmd
onura f, Haltth TOK B amnepax. Komewno, Ha mpaxTHKe yka-
82HHLIM COCOGOM NOABL3YIOTCA JHMIE LAA IPaNyHpPOBKM STa-
JIOHHHIX amMnepMeTpoB. Vimes Takue Timate/ibHO IPOFpagyupo-

*)} dapaach npeanaran Ans alCOMOTHHIX H3MepeHMA SJHeRTpHuUECTBA
DPHHATE 32 eXAHHHIY TO KOJMYeCTBO S/eKTPHUECTBA, KOTOPOE TPH 3/ieKTpo-
QH3@ BONH BHISARET B ng:riﬁope JJIA SJIeKTPOTH3a DIRY COTYI0 KYSHUIECKOr 0
mofiMa TpeMyuero rasa. 310 KOJHYECTRO memgnqecma B Mepeciete Ha coB-
peMeHHHe eAHHHUG TpHOAHZHTeALHO pasko 0,7 Kin
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BaHHEIE AMIEPMETPH, MOXKHO, BKIIOYRE HX TIOC/AELOBATENEHO €
HCCTIEAYEMBIM AMIIEPMETPOM, NPOIPALYHPOBATL 3TOT TOCHEN-
HUA, DAEKTPOMUTHYCCKHN XKe ¢ocol Beeraa MoXer GuTb NpH-
MEeHEeH L4 KOHTPOJIA MOKAa3gHHH ITAA0HHOTO aMImepMeTpa, eciiy
BO3HUKaeT COMHCHHE B ef0 HCIOpPaBHOCTH.

§ 73. TexnmueckHe MPHMEHEHMS 3JEKTPoAN3A. SIpNenne ajex-
TPONH3a HAXOAUT cefe MHOTOYHC/CHHBE TEXHHUCCKHE TIpHME-
HeHHd,

1. Jaexmporumuneckuil memod ROAYREHUR QUCIBIX MeMaA-
206, XOPOIUHM TPHAMEPOM FABJAETCH SALKMPOAUMUUECKO8 OYH~
mende HAH paduHapoBanMe MeAd. Melpnie pyasi couepiKar
CEPHHCTHE COEAVHEHHA MEAH, €¢ OKHCAH, a TAKkKe ¥ NpPHMecH
nocroponanx Merannos (Ni, Pb, Sb, As, Bi u ap.). Tlonyuen-
Had HENOCPEACTBEHHO M3 PYIBbt Melb, COAEPIKAMAA NPHUMECH,
OTAHBACTCA B BUJE NJACTHH K NOMEN(AETCA'B KAYeCTBE AHOAA
B pacteop CuSQ,. Tlonbupas onpenenennoe HanpsKeHHe HA
saekTpoiax sauael (0,20—0,25 B), moxuo nobuThes, 9To6H Ha
KaToXe BBIZENSJIAch TONBKO MeTalrauvecKas Megb. IIpH 3TOM
TOCTOpPOHHHe NpuMecH JHGO NepexoAT B pacTeop (Ges Brije-
JIenH# Ha KaTofe), AuGo BLINANAIOT HA AHO BAHHHL B BHAE OCAR-
Ka (¢aHOIHBI uuzax»)

Pue. 1], Ioayuenne MeTAMTHYECKOIO AMIOMHHHAR SJEKTPOANSOM paci/iam-
JlenHRX GOKCHTOB, COEEPXAMMX OKHCHL ATOMHEHS: | — YroJNbHEE QHOMIM,
2 = IRO H CTeHKH YTofbHof BalHu, CAYKIOIAE KATOAOM

DneKTPONUTHUECCKOE HIBICUEHHE METANA0B MOXET MPOHCXQ-
AUTb He TOABKO H3 BOJHEIX PacTBGPOR, HO TAKXKEe H H3 pacnia-
BOB 3THX BellecTB, KOTOPHE H B TBEPIOM COCTOSHHA 06pa3opa-
Hbl K3 HOHOB (nanpumep, Na(Cl); mpn nnaeneHHn MX HOHS
npHoGPeTaioT HeOOXOAMMYIO MOABHXKHOCTb, DNEKTPOJAH3 pac-
AaBc8 JeMHT B OCHOBe [IPOLECCa OI'pOMHOﬂ TeXHHYECKOH
BaxHocTH (puc. 111) — noaysenus MeTaAnH9eCcKoro allOMHHAA
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113 GOKCHTOB, COfepKaluux okuch amoMunns (AlOy). Tar rak
APH 3THX NpolleccaX MPUMEHAIOT odeHb Goabliue TOKH, TO Bbl-
Henswoiadca, coraacHo zaxony JHxoyas — Jlenwma, Ttennora
OKashiBaeTca AOCTATOWHOR IS TOAJEPKAHHA BElleCTBA B Pac-
NABAEKHOM COCTOSHHH,

[Nonyuenne METAANIOB OYTEM SASKTPONH3a (JVIEKTPOMETand-
JAYPrHA} HTPAET B COBPEMeHHOH IBETHON MeTANAYPIHH HCKIIG-
UHTEABHO BAaXKHYIO poib. B HacToAmee BpeMs Bech amioMHHHIH
JobbiBaeTcs 3JMeKTpoauTHuecKd. Jina AoCHBaHMA amOMHHUA
CTPOAT THTAHTCKHE IPEENPUATHR, DHEPTHsd, 3aTpauuBaeMas
Ha SNeKTPOMETANAYPIHIO BO BeeM MHpe, HCYHCAACTCA MHAARAp-
JaMH KHJIORATT-UACOB B IO,

? 73.1. Kakosa MOIMHOCTE TOK4, MPH NOMOWM KOTOPOTG MOXKEO NOTY-
itk 150 Kr emoMzang B CyTKH? KaKopa HeOOXOIHMAA TOBEPXHOCTH
S7EKTPOfOR? SNEKTRONHTHYLCKOE NOAYYCHNE AMIOMHHAR BefeTed MpH

HampsoKeHRR oxoko 5 B H naornoerd Toka oxono 40 A/m2, [Totepn
COCTABAAIT OKoNo & 9 Beell 3arpavueHKol SHepruu,

2, I'asveanocmezus. IlocpeacTBOM BAEKTPONH3A MOKHO T0-
KPREITh METAVIIHYCCKHE HPEAMETEl CIOEM APYTOro MeTalia, JtoT
TPOLECC HASHIBASTCA 24468QHO-
cmeeyeld. Ocoboe TeXHMMECKOE
3HayeHdE HKMEIOT TIpH  ITOM
SACKTPOJHUTHYECKHE TOKPLITHA
TPYLHO OKHCHIAEMBIMH MeTava-
MH, B YaCTHOCTH ~— HHKEAHDO-
BaHHe H XDOMHDOBaHHe, A TaK-
Ke cepeCpeHHe H BOA0UYEHHE,
9acTo TpHMEHAEMEE AAA IIpe-
JIOXpaHeHusi MeTaJIOB OT pas-
PYLUIEHUST Ha BO3pyXe (oT Kop-
posuL).

Pre. 112, SnekTpoanTiyeckoe HH-
Haa  nOMyuemuA HYKHRIX Keaupopaline: J — HHKeJeBble aHO~

NOKPHTHA MPeaMer TIMATEIBHO py 2 .. wekelipyen:i mpeamer,
OYHILAIOT MeXaHHYecKn, oGes- CIYRAULHE KATOAOM
JKAPHBAIOT H NOMEILAKT KaK Ka-

TOA B JEKTPOAHTHYECKYX BaHHY, COAEpPXKAllyio colb TOrQ
METan/la, KOTOPEIM KeAalT NOKpETe npeamer. Ha pue. 112
H306paxKeHa SJEKTPONHTHYECKAsA BaHHA AJA HHKEJHPOBaRHA.
B KauecTBe 3/MeKTpoAuTa YnOTpeGASIOT PASAMYHEIE PACTBOPH!
conelt Ruxena, Jan Goiee paBHOMEpHOTO NOKPHITHA HOJE3HO
IPHMEHATh JABe NJIACTHHBL B KayeCTBe aHOfa, moMellas npex-
MeT MEKIY HHMH,

? 73.2. 1lpn 5aeKTPONHTEYECKOM HHKE/HPOBAHMH OONYHO yRoTpelas.
JOT TOK IWIOTHOCTH 0KOvIO 40 A/M3, CRONBKO BpeMeHH HYXRQ BecTd
BACKTROINS, YTOGH NOAYMATS CAOR KHReAS ToanHue 0,02 mm? ILior-
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HoCTR HHKeNd pasna 8,8.10% xr/m). 3nauenns 3MeKTPOXHMEYECKOTO
SKDHBAREHTE HEKEMA, HCGﬁXO}lHMO@ AAA peileHAd, BEIMHCAHTS CAMH,
TP HHHMAA BO BHHMAHYE, YTO HHKeAb JRYXBAJGHTEH H OTHOCHTEABEAS
ATOMHAA Macca ero paska 33,70,
73.3. Haiinnte Maccy CepHOKHCAOrC NHEeNf, KOTOpui Mommen OMTh
B3PACKOAVBAH AAY HHXENHPOBAHMA [OBEPXHOCTH, HMElomeR nACIAlL
cu?, ecAM TOAMHHA TOKPHTHA HHKeNeM AONEKHA OWTh paBHa
0,02 MM, CROALKO BpeMeHH HYXHO HPOBOAHTh HRKEIHDOBAHHS® NP
IMIOTHOCTH Toka 30 A/w*?

3. larvsanonaacmura. TIocpencTBOM SIEKTPONH3A MOXKHO
He TONLKO TOKPHITH HPEIMETH CJIOEM TOIO MAH MHOTO MeTama,
HO H M3rOTOBHTR HX peabetible MeTAIHYECKHE KONHE (HampH-
mep, MoHer, Mezajiell u T. n.). 3vor nmpouecc Obln H306peTEH
PYCCKHM GH3IHKOM H 3JeKTpoTeXxHiKoM Bopncom Cemerosnuem
Axobn (1801 — 1874) B COpPOKOBHX rojax NPOILJIOTO BeKa
Ha3biBaetcs easvsanonsacmurod, JLia nsrorosaenus penbeduoit
KONHH € MpeAMeTa CHauata JSAaloT CIeNoK M3 KaKorTo-1u6o
N/IACTHYHOIO MaTepHana, HanpHMep W3 BOCKA, 10T CcAenoK
BeRAT SNEKTPONPOBOAHLIM, IMOKpHBag ero rpagutom, 1 norpy-
KSIOT B ICKTPONNTHYECKYIO BaiHy B KadecTse Karoia, Iie Ha
HeM M OCANKAACTCHA CNIOR MeTadna HYXKHOR TOJIIULHH.

TanbeaponNacTHRA HaXOAHT BAXKHOE NpUMeHedHe B THNO-
rpadcxoM nese, B mpoliecce ekTpotunus, B sTom mpouecce
CHAYANA BSTOTOBMAAIOT OOLMHBIA Halop TEKCTA H CHHMAIOT C Hero
CJICTIOK H3 BOCKA WJAH DJacTMacchl. [locie mOKpHITHS cotenKa
TPahuTOM Ha HeM OCAXKIAIOT B JEKTPOAHTHUECKON BaHHe TOR-
CTHIf cnofl Mead W A NPHAAHUA TPOYHOCTH CJOK MEIH KO-
[THI0 3aHBAIOT € 3aAHeldl CTOPOREI €THIOTPadCKHM MeTamoM *).
Tlonyuesnan penbednas xkonua HaGopa ynoTpeGaaercsl sarem
JNA neqarTanwuA.

*} «Tunorpadeknll  MeTaan» — JCTKONVIABKHA COMaB  Ha  oCHORe
CBHHNA,



Fnasa Vi XMMMUECKME 4 TENNOBLIE
TEHEPATOPHLE TOKA

§ 74. Beeaenne. OrtkpoitTie Boantei. B ra. 111 My nokasaawm,
YTO HeDpPepHBHLIA 3/eKTPHYECKHH TOK MOXET MOLAePKUBATH-
CH B [ENH NPOBOAHHKOB ¢ CONPOTHEVIEHHEM TONLKO NPH ycJIo-
BHH, UTO B IlenH feHcTByeT Kakof-nuGo regeparop, Aeagoimtyii-
€51 MCTOYHMKOM 3. K. ¢. [IpH IPOXOMIEHHH TOKA B LENH Hempe-
pHIBRO BhIAEASETC SHEPrHA, HaNPuUMep B BHAC Telya, Harpe-
BAIOILETO MPOBOAA; SHEPTHA 5Ta NOCTABAAETCA IeHEPaTOpPOM B
pesysbTaTE TEX WAM HHHIX NPOUCXOJTWHX B HeM NPOLECCOB,
KOTOpBIe MOTYT OBITh BechMa pasHoOOpasHH; B COOTBETCTEHH €
STHM BecbMa pasHOOGpasHLIMH MOTYT ObiTh M TIeHepaTopH
3. A. c. B § 39 mu #cnonsaosany B KagecTBe MEHEPATopa snek-
TPHUECKYI0 MamuRy, paGoTAOULYIC 32 CUeT SHEPTHH Bpamaio-
wero ee AspHrares (HanpuMep, MYCKYJAbHOH 3Hepruu). Mu
y¥e YKasHBAJH, UTO KOJIHYECTBA HJICKTPUYECTBA, pasieiseMsle
TaxoH MalHHOA 3a OZHY CEKYHAY, BecbMa HE3HAYHTEALHE, H
fI0ITOMY Takas# MalLHHa He MOMer obeCeuuTh NoAAepkanue
TOKa CKONBKO-HAGYAb SHAUMTEABHON CHJEL,

[epsriM rexepatopoM 3. A. €., OTKDLIBHIHM BOAMOKHOCTb
(WHYPOKOr0 M3YYEHHS H NPAKTHYECKOTO HCNONL30OBAHUS SJIEKT-
PHYECKOrQ TOKA, ABMJICA TrafbBAHUUCCKRI SAEMEHT, B KOTOPOM
SHepPIHA, BolfieisleMas B UENU TOKA, MOAYHAeFCs 3a CHET SHEp-
rHH, OcBOGoKAaOnieficA NpH XUMWIECKHMX PeaKLUHAX, CONpo~
BOMJAIOMMX paGoTy SJeMeHTa,

Taxoft xuMugecKHt reHepaTop BIEPBLIE NOCTPOHN HTANLAH-
ckuit ¢pusnx Aneccannpo Boasra (1745—1827). Boasta yera-
HOBHJI, YTO pa3sfieleRHe 3JMEKTPHYECKHX 3apAJOB (BO3HHKEO-
BEHHE 3, A, C.) NPOHCXOAHT MPH CONPHKOCHOBEHHH Pa3NHIHEIX
NpPOBOAHHKOB, B pe3yabraTe Yero Ha rpaHHlle CONMPHUKOCHOBE-
HHH Ha OJHOM M3 META/LIOB CKalMBAIOTCR OTPHIATEAbHEE 3a-
panp (M36LITOK SNEKTPOHOB), a4 HA APYTOM — MOJOKHTENbHEE
(regocTaTOK SAEKTPOHOB),

TanpBaHAYSCKHT STEMEBT BOJYYHA CBOE HASBAHME NO BMEHM RTAALAN-
¢KoTO Bpaua W aHaToMa Jlyumke Faaveann (17371798}, onkiTH KOTOPOCO
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AN TOMMOK X nceaenonannad Boayru. Teavsanu ofnapyxua, 4to ceexe-
NPEMAPHDOBANHAR JNATYIUIENL] Janka, NOABCWEHHAA HA MEXHOM KpIOuRe K
Menesnoll mepexiaiupe, coKpamadach BCAKHA Pa3s, KOrfd oHa Xacaldach
wenesa (puc. 113). Tag Kak B 3TH BpeMEAa Yike GHIO NIBECTHO, YTO npe-
NapHPOBAKHAA JMafKa JAATYIIKH COKpalliercs IPH HPOMYCKaHKH Yepes Heée
SACKTPHUCCKOTO paspaxa (Hanpumep,
azpapa Jelizenckolt Gankw), 10
21LBAHE NPABHJALHO HpMNRCAR Hae
GaonaBieecs BM SBACHHE AeRCTBRIO
paspsafa, RO OH OWRGOMAC NOAAraR,
UTO SASKTPUUECK#e 3apsifhl Bpata-
THEBAOTCH BCREACTPHE KAKHX-TO MH3-
HEHHHX NOHECCOB B Janke JAFylr-
xy. Boxsra, nocraBus ¢uIAvecKHe
ONIHITH, YCTAHOBHA, UT0 SBJACHRE CBA~
38HO C HAJHYHEM JBYX DA3AAYBEHX Me-
TAI0B (Meab KPIOUKR B XeAeso Nepe-
KAajuny), CONPHEACAIONIHXCA & SJIEK-
TPOAHTAMH (EEIKOCTLIO B JASTYIESh~
efi JanKe W CAoeM EJarH, MOKphEaiQ-
el B-00bIMHEX YCIOBAAX BCE METaJ-
AHYECKRE DpeIMeTH}, K 3T0 JA4ry-
meibs Janka Erpata JHIIb  POAL
UYBCTBHTENILHOTO NpHGopa; obmapy-
MHBAOILETO HAAHIHE TOKA.

Pre. 113, Onsi B3 owkton [aan.
sau, IloRcHRYHBE BCPBH JATYI-
KH COEJHHEHH ¢ JIGTYHHHM Kpiod-
Kom [, KoTOpHifi BUCHT Ha Xeles-
Hom crepmue 2, Ecam mycxynw
H
ﬂ??ﬁﬁueﬂﬂﬁyﬁé‘c'ﬁe;&';‘gh“ ;‘:n;;". § 75. Nipasuno Boaptw. Tamn-
kOB Nanoukd 3, To oMm pesxo Baruvecknii sjement. fHBAcHHE,
COKPAMANTCA ycraHoBieHHoe TanbBanu M
Bonbrtoft,~— pasgenesue saps-
HOB, T. €. BO3HHKROBEHHE 3, M, C. HA TPAHHIE CONPHKOCHOBERHA
Pa3MUHLIX NPOBOAHHUKOB,— GHINC HCOOIB3OBAHO A HOCT-
POCHHA TadbBaHHUeCKOre dnemeHTa. OMHAKO, KaK BHIACHUJA
BosbTa, Henb3d HOMYYHTE TaAbBAHHYECKHA SJCMERT, eCNH CO-
CTABUTEH 3aMKHYTYIO HENb H3 OAHHX TONLKO NMPOBOAHHKOR NEp-
pore poza (yroJb H MeTaijEl}, KOTODH® He NPeTepleBaloT HH-
KAKHX XHMHYeCKHX H3MeHeHHft mpu npoxoxuenun toka (§ 40).
370 NOKa3hiBAET CJAECRYIOWHA ONBIT.

TIpREpYTHM K KOHHAM JKe/le3HOHf NPOBOMIOKM HO KYCKY
MeAHOH NpoBONIOKM K CBOGOAHHE MeAHEE KOHUH NPHCOSRH-
HEM K 9YBCTBUTEALHOMY TraanBanomerpy (puc. 114). Mu mony-
UHM SaMKHYTYK) L€Nb, COCTOAMYIO RS MHeJe3HoR, ABYX MeIHBIX
NPOBONOK H MPOEGHOKH (B BUZe HUTH HMH KaTYIUKH), Npep-
crapasiomel cofoft OCHOBHYIO YACTb rajbBaroMerpa. Takam
06pa3oM, 9Ta lenb COCTORT NENHKOM H3 MeTaanos (NpoBojHH-
KOB nepBoro poza). B a1Hx ycnoBHAX AaXe BecbMa YyBCTBH-
TeALHHR rajbBaHOMETpP He OGRapyHBaeT Toka. Toka He Oyaer
# B TOM CAyZae, €C/id BMECTO Xelesnoll MPOBONOKH MH BOSb~
MeM LMHKOBYI) H/H elle KaKylo-Iu60 HHYIO, ecld BMECTO CKpY-
YHBaHHR Mbl CHafAeM ABA NPOBOZHHKA, T, €. BBejeM CHAOR 1pe~
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THErc MeTanjla ~~ OR0BA, HJIH COCTABUM GoMee CHONKHYIO llens,
CORepRAULYIO He ABa PA3HLIX METanxa, a TPH, YeThpe U Booile
moGoe HX YHCNO. DTO SHAUHT, YTO 8 yenu, cocmoaues us npo-
UBBOALHO20 RUCAG AOOLIX Memaanoe, 8. 0. ¢. pasna rnymo (npa-
Briio BonoTh).

IMpasuno BoapTH cTOMT B IyBGOKOA cBA3H ¢ TeM obcros-
TeIbCTBOM, TO METaNbl (TIPOBONHHKH MEPBOTO Poja) He ucnm-
MLIBMIOM  XUMUNECKIX uSMeneHul npu npoxoxcdenuu moxa
(§ 40). Ecoin 6e1 npapuio BoArTH He co6moaanoch, TO Mhl MOIJIE
66l yCTPOUTE LleNlb, B KOTOpOH TOK 10eA b B TeUeHHE IJIHTe/b-
HOro BpeMeHH M coBepinaa Obi pasHoofpaznmylo pafory, Ha-
npumep Bpaman Oul MOTOp, Gea
yMeHBIIEHHR 3a4naca 3HepTHH
310l wenu., JleAcTBHTEALHO,
BHYTpPEHHSIA SHepTHs TaKoH le-
NMH HEe MOKET YMEeHbIIaTbhes,
ub0 BellecTPa, €8 COCTABJSHO-
IfHe (MeTandel), He H3MEHHIOT-
cst, Ho ecnn BuyTpenuss anep-
THA LeNM He YMEHbIIAeTCA M K
LENH He MOABOJHTCA H3BHE Ten-
N0, TO MO 3aKOHY COXpaHEHUA
SHEPTHH HE MOXEeT M COBep-

ImaThcs paGora, <. . B LEMH fle Ly, B sowyioh temk, o
MOMET INOARCDHNBATLCA AJIH-  KOB MepROro poja, TOK He BOIHH-
TeABHBIH TOK. KaeT: ¢ B b — cnai ABYX Merall-

Hetpyaso noHaTh, novemy 7108

B 3aMKHEYTOH DENH H3 pasyuy-
HEX TPOBOLHHKOB MepPBOTO poja He MAET TOK, T. €. 3. 4. C.
paBHA HYAIO, XOTA HA TPAHHIAX CONPHKOCHOBEBHS GTASNBHELX
TpPOROJHUKOR BOSHHKAET, KaK MEl YKAa3uBaaH, 3. A. ¢. B Tta-
KOfl IeNn €CTh HECKONLKO MECT COMPHKOCHOBEHHS Pas/JHMHBIX
MerTanaos, no Kpafinelh Mepe Asa uax Goakme (pue. 115).
CrenoBaresbHO, B HeNIH BO3HHKAET HECKONBKO PAsAHYHBIX
3, A. C., OTMHYAOINYXCH elle ¥ [0 HANPABICHHIO (3BAKY),
Tak yro obuas (pe3yJrTHpYIOWas) 9. A. ¢. paBHa aarefpau-
qeckol CyMMe BCEX OTHeNBHHIX 3. 4. ¢, ITocKoAbKy OnMT moKa-
3bIBAET, Y10 B TAKOH LENMH HeT ToKa (YTO MOXHO NPEeIBHIETh
Ha OCHOBAHHH 3aK0OHA COXPAaHEHHs SHEPTHH), TO, CNEAOBATENb-
HO, areebpauteckas CYyMMa scex 3. 0.¢. 8 saMxaymod yenu,
cocmasaeHHol U3 nposodHuKos nepeozo poda, pasHa HYymo.
Oparo sBNeHHe MeHAeTcAd, eC/H XOTA Ghl OJMH H3 YYacTKOB
Oen# OKa3HBaeTCHd NPOBOIHHKOM BToporo poxa. Hamenenne
XHMHYECKOTO COCTABa 3TOI0 UPOBOAHHKA INIPH MPOXOXKJEHHH
TOKA MOMKET ObiTh HAYanoM pffla XHMHYECKHX npespaluensit,
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B pe3yJBTATé KOTOPHIX BHYTPEHHAA (XHMH4eckas) SHeprus
TeN, COCTARNAICIIUX UeNb, OYAeT YMEHbMATHCH, H 3 CUET 3710l
SHEepPFHH MOXeT NOAJepKHBATLCA TOK B LenH. JefcTEHTEALRO,
Bonbta, norpysus MeHyI0 H LHHKOBYIO NIACTHHH B pactsop
cepHOfl KHCJHOTH, OCYIIECTBHJ NePBHA rajJbeaHHuecKUH ame-
MeHT, H MOHHHEe HasbiBaeMbill temermom Boremet (puc. 116).
Coeannan KaKHM-11MG0 NPOBOZHUKOM, HampHMep MeTaJjHye-
CKOH NPOBJIOKQH, MEIHYK H LHHKOBYIO MAACTHHH (9AEKTPO-
Au) sneMenta BosbTot, MW ho-
JYUHM B 9TOH 3aMKHYTOH IenH
WIEKTPHYECKHE TOK.

Snement BonsTol cOAEpMHT
sce HeoOxoaMMEe A MoBoro

f
T

Z

)
Puc, 115. Llenn, cocraBiedHne Pue, 116, dnement Boavra, [lens,
M8 HECKOAbLKHX NPOBOIHHKOS Nep- B8 KOTOpOfi JBa PASIHYHLIX MeTan-
BOTr0 pOJA: 4) KOHTAKT ABYX pa3- Ja (MeBh H NAHK) COTIPHKACAIOT-
AWIHKX NPOBOAHNKOR; §) KOHTAKT €8 € SIEKTPOAMTOM (pacTBOpoM
TpeX pasHHYNHX NPOBOAHHKOB CcepHOR KMCAOTH)

raJbBaHKYECKOTO 3JeMEHTAa YacTd: Apa PasJHYHHX NpPOBOA-
HHKA MePBOTO PoAa (ZMHK U MeAb), CONPHKAcaiokecs ¢ npo-
BOAHYKOM BTOpPOTO poja {pacTBop cepHO# Kucaotnl). Ho npax-
THUECKH N0 NPHYHHAM, KOTOphle GYnyT BHifiCHeHH B § 77, 3ToT
sneMeHT Heyzo0eH, TaK Kak 3, 4. ¢, ero, BHavanle pasHag 1,1 B,
npu pafote aneMeHT2 CricTpo najaer. Ilostomy Ha npakTHKe
qalLe NPHMEHAIOT APYTHE 2/IeMeHTH!, OTAHYAINHeCs OT aje-
MeHTa BoAbTHL HHEIM noaSopoM NPOBOIHHKOB NEPBOTO H BTO-
poro poja,

[TnacTuHH rafkBaHHYECKOI'O MeMEHTa, MEKIY KOTOPhIMM
BO3HHKaeT pPasHOCTh NOTeHUHANOB, HA3LIBAIOTCH TOJIOCAMH
(nau anextpopamu). Tort momoc, ¥ KOTOPOTO NOTEHNHAN BhlleE,
Ha3EBAeTCA MONOKHTOALHLIM (HAH JHONOM), JPYroh — OTpH-
naTeAbHHIM {KaTomoM). B azemente BonbTel nofoxkuTeNbHHM
MOIIOCOM CHYIKHT Mefb.

Yacto ynotpebaserca saesenm JHanuesr, TNOJOKHTENb-
HBIM 3JICKTPONOM KOTOPOIro ABAAETCH MEAb, NOTPYXeHHAN B
MeJHBI#l KYNOpoC, a OTPHUATeJIbHLIM -— LIHMHK, NOTPYXeHHHH
B WHHKOBHH Kynopoc MAH CepHyo KHcaoty. B o6uiunok Koper-
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pyxoun (pHc. 117) 3aeRTpoiHl AOMEILAIOTCA B CTYeKJISHHBLIA
cocys I, muHKOBHA 5/eKTPON 4 OKpyXeH pactsopom ZnSO,,
a MemHuf snektpoad 2 okpyxen pacteopoM CuSO,. Yrobu
NPEJOXPAHHTE PACTBOPEI OT GHICTPOTO CMEIUHBAHHSA, OHH Pa3-
IedeHEl MOPHCTON meperopoixoft 3 #3 HEOOOMKONHOR THEH,
Takoe ycrpokictso, obbsicHenHoe Hike (§ 78), ofecneyupaer
IJIHTENbHOE pasHOMEpHOe n&ﬁCTBHe JeMECHTa ﬂaHHEJIH B OT-
Jauuue OT sneMenta Boabte; 3. A. ¢. saeMenva Ilamnens pas-
na 1,09 B.

Puc, 17, Daement Nanueas: clepa — OTIENBHHE €0 YaCTH; COPABS ~
B cOGPaMHOM BHJE

B § 77 mut yBuAuM, 4T0 B GOJBUIHHCTBE TaJbBAHHYECKHX
JEMEHTOB NPH AJUTENBHOM HX HCHOAB30BAHHH BOSHWKAIOT
BTOPH4HbIE MPOLECCHl, HAMEHSIOUE HaBaeMoe STHMU SJTeMeH-
TaMH HampaKenne. ONHAKO HEKOTOpPHE TraAbBAHHIECKHE
S/1eMeHTEl OTARYAI0TCA UCKAIUATENBHEM TOCTOAHCTBOM Hanps-
WMEHHA | MO3TOMY HAXOAAT LWIHPOKOE APHMEHEHHE NPH IJeKT-
PHYECKHX H3MeDEHHAX B KadecTBe 3TaNOHa HanpAxXenusa, Cry-
Kampe JAA STOr0 EMEHTH H3MOTOBIAIOTCH [ TOYHLIM,
YCTAaHORNICHHHM MEKAYHAPORHBIMY COTJIAIIGHHAMY PeLlenTaM,
ONPefeAAOMIUM XHMHYeCKUH COCTAB H KOHLEHTPALMIO KX SAeK-
TpoAUTOB. OHH HA3LIBAIOTCS HOPMAJABHMMH 3/eMeHTaMH, B nac-
ToAlllee BpeMA Walle Bcero ynooTpeGasercA HOPMANbHHA
snemeHT Bectona, paiomphi npu 18°C wanpaxenwe 1,0187 B,

3amer#M, YTO 3. 4. C. TOTO HAH HHOTO TaAbBaRHYECKOFO
3AEMEHTa onpefienaercs TOABKO NOAGOPOM META/INIOB M 3JCKT-
POMHTOB K COBEDUIEHHO He 3aBHCHT OT NJIOIANU SJEKTPOAOE,
COMPHKACAIOMUXCA € SNEKTPOAATOM. [IpHYHHBL 9TOMG CTAHYT
BROJMHE fCHH, KOIfla MW pasbepeM Npoliecc BOIHHKHOBEHHS
3. X. C. B SMeMeHTe,

§ 76. KaK BO3HHKAIOT 9. 1. ¢. M TOK B TAALBAHUUECKOM SJIeMEHTE?D
Jlerko saMeTnTbh, YTO OAHH M3 WICKTPOAOB IaNbLBAHHHECKOTO
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aeMenta (OOBIYHO DHHHOBHIE) IOCTENEHHO HSHAIIHBAETCA
(pacTBOpAeTCH), €CAM 3/€MeHT JaeT B TeUeHHE JJIHTENbHOIO
BpeMenH iekTpHuecKHl oK. IloaToMy MoXuO npeanojararh,
YTO BOSHHKHOBEHHE 2, Ji. ¢, IAJbBAHHYECKOTO JIEMEHTA CTOHMT
B CBS3H C NPOLECCOM PACTEOPERUA
MeTaana. JleficTBHTENRBHO, HCCHAe-
Joranue obHapyxuBaer, 4T0 NpH
NOI'PYXKEHHH METARNA B Pa3BejicH-
BYI0 KHCJIOTY HAYHHAETCH MPONmECe
ero pacTeopend, [Ipu stom, ogua-
KO, B PACTBOp HepexojaT He Hefi-
TpaNbHEE aTOMB METaLna, a ero
NONOIKHTENbHEE HOHH, H3OLITOY-
HEIE JKe 3/IEKTPOHH OCTAIOTCH B Me-
Prc, 118, Bosnmzuosenve Tanjic M 3aAPAKAIOT €ro QTPHIA-
» E.C. m nl;ﬂxm H ]JQCT- TeNbHO (pHC. 118).
POPOM CepHOR KHCAOTH OZXHaKo 3TOT Mpolect PacTBo-
peHHs OUEeHb CKOPO NPHOCTAHAB-
miBaercs, HGO NO Mepe YBeNHYEHHS KOHIEHTPAHK HOHOB
B pacTBope HAuHRAeT Bce GOMBUIYIO POAb HIPaTh OGpATHHIA
DpoLecc: HOHEI, OKPYMRAoUMe SAEKTPOA, B CBOEM TeITOBOM
IBHAKCHHHA HANETAIOT HA SMEKTPOA H BRLISAMOTCS HA HeM, HeliT-
paan3ydach H3OHITOUHEIMM SACKTPOHAMH, OCTAOMUMHCH B Me-
Tanne. Becxope ycTaHapAWBaeTCA PaBHOBECHE: MHCJIO HGOHOB,
HEepeXOAAINUX B PACTBOP 32 HEKOTOPOE BpeMH, CTAHORHTCSH
PaBHEIM YHCAY HOHOB, OCAXKJAIOMIMXCH H3 PACTBOPa 3a T0 He
BpeMs. JTOMY PaBHOBECHOMY COCTOSHHIO COOTBETCTBYET Onpe-
HeNeHHAS PA3HOCTb MOTEHLHANOB MENJAY MeTalJloM H pacTeo-
gou. XapaKTepHasi JJIS NPHPOSN MeTanfa H PacTBOpPHTeAd.
O3HHKAIOWAA PA3HOCTh NOTEHLUHANOB, KOHEYHO, HE SaBHCHT
OT DPA3MepOB NOTPYKEHHOR wacTd Meraina, HGO YKasaHHOe
PAaBHOBECHE YCTaHABAHBAETCH ¥ KaXKJIOr0 y9acTKa NOBEPXHOCTH,
COMPHKACAIOIIETOCS € PACTBOPOM.
aMeTHM, 4YTC MNpPH CONPHEKOCHOBEHUH € SVEKTPONHTAaMH
GONBIIHHCTEG METANIOB SapfiaeTcs OTPRUaTedbHO, B sae-
MenTe BosbTil, HanpHMep, H MeApb H IIMHK MEPEeXCHAT B PACTBOP
B BHJe NOJOMHTEAbHHX HOHOB M 0fa JVIEKTPONA 3apAMAIGTCH
oTpHIaTeAbHO. Ho HaOHTOK OTPHOATENBHOTO 3apaja H COOT-
BeTCTBEHHO PASHOCTb MOTEHHHANOB MEKAY KHCJIOTOR K Mefhlo
MeHbllle, YeM MEXAY KHCAoTodl H unHKoM, ITostoMy aas Toro
qTO0H HCHGABL30BATh OGPAzOBABIIYIOCA Pa3HOCTh HOTEHIHAACR
MEXKIY MeTAANOM U PACTBOPHTEJEM, MEL AOJDKHH TOTPYSHTH
B PAacTBOPHTe/b €IIe OJMH BAEKTPOA U3 APYTOrO MatepHana.
JelicTBUTENbHO, €CNH B CEPHYIO KHCAOTY NOTPYSHTH RBA
UHHKOBHIX JIEKTPOAA, TO NOTCHRHAN KaMAOTO B3 HuX 6yaet
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‘Ha OIHY K TY X¢ BeJIMSHHY HHXKE NOTeHUHANd PacTBOpa, & che-
JOBATENbHO, MeXAy OSOHMH LUHKOBHIMH 3JIEKTPOAAMH pas-
HOCTb TIOTEHLHANOB OKaxeTcA paeroHl wymo H npubGop me Gy-
Jer feficTBOBaTL B KaUecTBe raJbBaHHueckoro siemeHta. Ho
€c/H BTOpofi SAEKTPOL CAeNaH H3 APYroro Marepyalia, TO pas-
HOCTE MOTEHUHUANOB MEXAY HHM H pacTBopoM Oyfer muof,
geM AJIA MepPROTo H3 3/eKTpoRoB. CAeAOBATENBHO, MEXIY ABYMA
PAsNUYHEIME 3VIEKTPOLaMH OGHAPYKHBaeTcsl PasHOCTh MOTEH-
HHAJIOB, 3aBHCAMAA KAK OT NPHPOALI PACTBOPUTENA, TAK H OT
NpUpONEI OBOHX SJIEKTPOROB.

Hanpumep, B cayuae saemenra Bonbrel (mHHK — cepHas
KHCA0TA — MeRb) PasHOCTb MOTEHUHANOB MEXZY KHCAOTOH H
LHHKOM, TaK JKe KaK U MeXAy KHCIACTOH H Melbio, OTpHUa-
Tembha. MubME cnoBamu, ecyid MEl OyJeM OTCUMTHIBATL BCe
PasHOCTH NOTEHIMAJNCB OT YPOBH KHCJIOTH, MOTEHIHAN KOTO-
POt MBI TPHMEM 33 HYJB, TO HOTeHNHAX Meau Oy et pased —U,,
a norenunan nuaxa —U,, npuuem nmo moaymo —U; Goaw-
we —U, na 1,1 B, TaruM ofpasoMm, MeXAY MeApi0 H JIHHEOM
ORAXeTCH pas’sHocTh NoTeRuHanoB (—Uy)— (—U)=U—U)=
=1,1B. Ilox pefictBueM 3TOH pasHOCTH NOTEHLHANOB SJIEKT-
poHst 6yAyT NepexoiNTh N0 NPOBOJIOKE ¢ IAHKOBOH NJAACTHHH,
r7ie HX U3GHTOK OoJbllle, HA Mel-
HYI0, FOe HX H30HTOK MeHblle,
(¥YcaoBHOe Hanpag/ieHHe TOKa, Ko-
HeuHo, obpatHoe: oT Cu{-t) &
Zn{—).) Mul BUmEM Tenepb, TOve-
My 9. 1. €. 3JIeMeHTa He 3aBHCHT
OT NJAOLLAAH 3A€KTPOAOB; OHA Npes-
cTapAseT co00# pasHOCTL HANpPA-
JHeHHH, BO3HHKAOIHX HA IPAHH-
Tax MEXAY SASKTPOAUTOM H 3JeK-
TPOAAMH, a4 KaXH0e H3 STHX Hanm-
pAXEHUH 3aBHCHT TOMbKO OT NPH-~
POkl SNIEKTPONOB M OT XAPAKTERR . |19, Cxemarnueckoe naos-
B3AUMOACHCTBUA MEKLY HHMH M pawenpe ApiDkenns aapsios
SIEKTPOSHTOM, B SRMKHYTOM IallbBaHHUECKOM

PaccmorpaM Terepb Ha INpH- snemente Jlanuena
mepe saementa Jlanmensa, Kak
NPOHCXOIUT ABMIKEHHE 3apPAJOB B LENH SAMKHYTOTC raibBaHH-
YeCcKOro 571eMeHTa H KaKHM O6pasoM NMOAJePKMBACTCA 3TO ABH-
AMeHWe 3apAfoB, T. €. 3MeKTPHUecKHA ToR. [na Acnoctu siae-
menT Hanuens usobpaxker Ha puc. 119 B cxemaTHvecKoM BHAE
(aBa cocyna, HaoGpaxennue Ha puc. 117, saMeHeHH AByMA Ka-
Mepamy, Jepoil u npasofl, pa3jfeNCHAEIMH JIOPHCTOH mepero-
pozkof), B mpasolt KaMepe HaXONHTCA IMHKOBHIA SMeKTPOA B
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pacteope unukoeok cond (ZnSO,), a B AeBofi — Mexuulli 3aexT~
pon B pacteope Memnoil contH (CuSO,). Kolza sneMeHT pasoMK«
HYT, MEKAY KaXKJHM 3JIEKTPOAOM U OKPYKAIOMIAM €r0 3/ieKTpO-
JIATOM YCTaHAB/NHMBAeTCs TaKad PasHOCTL NOTEHHHANQB, NPH
KOTOpPOH MMeeT MecTO PaBHOBECHE, T. €. OKHO H TO XKe 9YHCJO
HOHOB MEPEXOAHT 3a €IMHULY BpeMeHH H3 3JeKTPOJAuTa Ha
sneKTpoA H o6parno, Meransn He pacTBOPAIOTCA H HE OCEJAIOT;
KOHLEHTPAllMA DPacTBOPOB He MEHAETCs.

TlocMorpiM Teneps, 3TO NPOH3ORJAET, KOTAA MW COSTHHEM
SJMEKTPOAL! MeTaMTHYecKoR NPOBOJIOKOH, KaK I0Ka3aHO Ha
puc. 119, Tak Kaxk MeXay MeaHHM H NHRKOBHIM SAEKTPOZAMH
CYmMecTBYeT, KaK MBI BHANH, HEKOTOPAas Pa3HOCTh NOTexlia-
JIOB, TO BO BHELTHET e 9/A¢KTPOHK HAUHYT YXOAHTD OT 3JICKT-
poaz ¢ Gonee HH3KHM NMOTEHIMAAOM (LHHKOBOTO) K SJEKTPOAY €
Gonlee BLICOKHM TOTeHIHanoM (Mennomy). [lpH 3TOM paBHOBe-
cHe MexAy SNEKTPONOM M OKPYXKAIOIMM €r0 SEKTPONHTOM
B ofleHX KaMmepax Hapyiuaetcs. B npasofi kamepe LUHHK cTa-
HOBHTCAl HEAOCTATOYHO OTPHUATEIBHLM (YACTh 3JEKTPOHOB C He-
ro ymana); B Jepolf KaMepe Meib CTAHOBUTCS CAMINKOM OTPHHA-
TeAbHOH (CloJa MPUHIH JHIUHHE 3/eKTPorH). Beaencrsue sro-
ro B DpaBofi KaMepe UMHK HAUHET PacTBOPATBCA; B PACTBOP
GYAYT NEpPeXOAMTE ACTIONHMTENbHRE HOHH Zn®*, a Ha LHHKE
GYAYyT OCTABATECA SJEKTPOHbLI, BOCCTAHABNHBAIOWME €FO 3a-
pai. B nepoR Kamepe, HaoGopoT, noHH Cu*t GyAyT HeATpaan-
30BaTHCA HA SNEKTPOE H3CHITOUHBLIMH NICKTPOHAMH H OCAXKJATh~
¢ HA HeM B BUAe HeHTpaJsbHEIX aTtoMoB, Takum ofpasom, B
pesyabraTe pacTBOpeHHS NHHKA H OCAKICHUS MEJH PA3HOCTh
NOTERNHANOB MEXAY 3THMH 3JIeKTpOAaMH GyJeT Bce EBpeMma
COXPaHATb NOCTOSHHOE 3faveHHe, H B lend GyjeT HATH Aau-
TeJbHEIH TOK NOCTOSHRON CHJEL

Myl BHJHM, UTO B ONHCAHHOM IIpollecce B Npasoll Kamepe
AOMHHE GRIH B HAKANAHBATECA WAGHTOMHBIE HOHb Zntt,
a B J1eBoH ~~ H36uIToYHBIe HOHE SO~ Ho 3TH NMpOTHBONOMOXHO
sapfKeHHble UACTHLH NPHTAIUBAIOT APYr Apyra, H TaK XaK
Tleperopofika MeXJay Kamepama nopuctas, To wonsl SO~ npo-
CAYHBAIOTCS Yepe3 Hee U3 JieBoA KaMepH B NPaBylo0, U KOHLEHT-
pauna ZnSO, B npasofi Kamepe Boapacraer. B jesofi kamepe,
naobopoT, BeaesicTere yxoza Honor Cu®t K memu u uonos SO
B IpaBylo Kamepy kKounentpanua CuSO, B pacTsope yGuBaeT.
HMonaTtdo, uTo ecti GH 3MeMeHT paGoTan B 3THX YCJIOBHAX Lo-
CTATOMHO JOJATO, TO KOHueHTpauna ZnSO, B npapofl Kamepe
JocTuraa Obl HACHINEHHS M #3 PacTBOpa Hauaan Gl BHINAAATH
kpuceramil ZnSO,, a B jepoil Kamepe KoHuenrtpamus CuSO,
ctana Gl HACTOABKO Masoff, 9To 9. J. €. S/4eMeHTa ynana Ou 10
HYAA, ¥ 3JMEMEHT K¢ MOT Onl Janbiie palorate, 11oaromy, uTo6H
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ofeciedHTh FAUTERbLHYIO PabOTY 9MleMeHTa, BBOAAT B PACTBOD
aanac KpucranaoB CuSO,, KOTOpbie MOCTENEHHO PACTBOPIIOTCA
M NMOAJEPKUBAIOT PACTBOP B COCTOSHHH Haculilenus. B co-
cyfie (puc. 119) usturrounsie Kpucraanu CuSO, n ZnSO, ne-
XKaT NpocTo Ha jHe (He H30OpaMeHbl).

Mul BUIHM, TaKuM 00pa3oM, UTO, B TC BpeMA Kak BO BHell-
Hell LEMH rajbBaHWUECKOTO SJeMeHTa (B MPOBOJaX) ABUMYTCH
S/MEKTPOHH OT MeCTa ¢ Go/lee HM3KHM MOTEHUHANIOM K MecTy
¢ Goflee BHICOKHM, T. & OT UHHKOBOTO 3JEKTPOAA K MELHOMY,
B SJeKTPOJMTE JNBHKYTCH HOHH: OTpHIATeNbHble (AHHOHK
SOI™) oT MelH K NUHKY H NONOXKHTENbHHe (KaTHoHet Cult
Zn**) or nuHKa K Megd. TakuM ofpasoM DORAepKHBaeTCA He-
NpepLIBHHA KPYTOROPOT 3apAJOB KaK BHE 3JeMeHTa IO Ipo-
BOJi@M, COCTABJSIONIMM BHEILKIOQ LeNb, TAK H BHYTPH 3JeMeR~
Ta, depes 3NEKTPOANT. Hanpapneuwe ABHKEHHS 3MeKTPOHOB H
KaTHOHOB B cay4dae sfeMenta Jlaauens nokasaxo na puc. 119
CXEMATHYECKY MAMEHbKHMH cTpesikamu. COrJIacHO YC/NOBHOMY
oosnayeHuio Hanpaenenud Toka (§ 41), Bee 3T noTOKA 2aps-
BoB obpasyioT o6UHA TOX, IHPKYJHPYOWHI NO LeNH B Ha-
NPABJEHHH OT MENH K IHHKY.

Tak e B OCHOBHOM NPOHCXOAMT TIPOLECC BOIHHKHOBEHHA
9. 4. C. 4 TOK2 H B APYFMHX raJbBaHUYecKHX 3JIeMeHTax, XOTH
4acTO 3TOT OCHOBHOH MNpoLECC OCNOXKHACTCA BTOPHYHHIMH pe-
aKIUAMH, TPOHCXONAWEMY Ha JEeKTPOKaX.

HerounuakoM SHEPrHH SASKTPHUECKOTO TOKA ABAAETCA SHEPTHA, B~
JeJoancs TPY XAMAYECKAX PeakmnAX MeXIy SALKTPOJaME M 9JIEKTPOMH-
‘TaMH, CENSAHHHX ¢ Npoxomgesuem Toxa, B snemenre Hanuens, xax Mot
BHEENN, TAKMX peakuufi ABe! PACTBOPERAe IIMHKA M HPEBPALIEHHE IO B
7080, ¢ oauoR CTOPORLE, W BHAeASHuE MeiR us pacTBopa CuSOy, ¢ apyro#
cropousl. [lepeas H3 sTHX peaknufl HAET ¢ BHpeAeHrem SHeprud. Ecak ee
NpOBeCTH B KAROPAMETPE, TO MOXHO ONPEedHTs, YTC NPK PACTBOPEHHH OA-
HOTG MOJA LHHKA BLITENNETCE KOMHYCTBO TEIOTH, pasmoe 4,4 <10% Jix.
Hampotus, peakius SHAGNCHES MEIH — 5TO peaKlias, tpebyiomast mpHTO-
Ka 3HepTHH H3BHE. Ha BENeNMeHne ORHOI'C MOJA MEeXH HY}KHO 3ATPATHTE
suepruo 2,34 .10% k. Paswocrs sAeprun, acBoSO#Eal0mencs NPy pacTBo~
PEHHH IWHKA, W 3HePTAN, DOTAOIAeMOl NPN BHAEASHAH MenH, paBna (4,4—
—2,34)+10° Tx=2,06.1(° IIx. 310 g ecTh TOT 32NaC SHEPrHE, KOTOPE MO-
HeT JaTh 3JTEMEHT UPK pacmopeunn OAHOTO MOJA IIHHKE H COOTECTCTECHHO
BHAGNCHHH CGIHOTO MOJR MENH.

Oreipa HETPYARO PacCYuTaTh TEOPETHUECKH, KAKDBa JADAXHA SHTb
B. 0. ¢. saeMenta Hanuens. NosomaM, aTo ToX, oTOnpaeMufl of sJeMenTa,
HACTONLKO Mall, Yro Hanpmxenre U MeXOy ero sajMmMamy HparTHYecKH
PABHO €T0 5. A, ¢. Mu 3uaem (§ 57), wro paGora A, coBepwacMas TOHOM,
glanua 34psAAY §, NpOTCKIleMY B NENM, YMHOXEHHOMY Ha Hanpamenne U/,

© IiP¥ BLLAGTEHHY KA SJEKTPOJE OJHOTO MOAA JRYXRAJSHTHON Meau depes
uens nporekaer sapsa g=2.56 484 Ka. Crano 6urs, palora, cosepiiacMas
TOKOM, pasua 2.96 484 .U [Ax]=~1,93.10° IJ [Ox]. 31a paboTa, o4eBHANO,
AomEna GHTh pagHa sHepruu, ocsoboxpalomefics B pCIYALTATE XUMAYECKAX
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peaknull, NPOMCKOARMHX B SAcMenTe, TaxkuM ofipasod,
1,93.10%07 O] == 2,06.10% Ox,
OTKYAa
U=1,07B.
Honynentoe HaMu SHauexne cuenb Gamako X Werunnomy (1,08 B).

OueBHAHO, 9TO PACTEODEHHE MEeKTPOoAa (UMHKA) IIPOHCKO-
JHT TOJBKO TOTAA, KOTAA OT TajbBAHHIECKOTO 3JemeHTa 6epyT
TOX; B HepaloTaioumeM (Pa3OMKHYTOM) 3JeMeHTe 3JEeKTpoJ He
AoJuKeH pacTBopATheA. IIpaxTH-
YeCKH, OJHAKO, TAKOe DacTBope-
HEe nmeeT Mecto. [Ipuunta aAewur
B TOM, YTO UMHK OGHWIYHO COHEp-
JKHT HEeKOTOpHE BKJIIOMeHHS APY-
THX METa/LIOB, KOTODHE COnpH-
KacaloTCsE ¢ PACTBOPUTENEM H HI-
paioT poJib BTOPOING JAEKTpOAa.
Taxum obpasoMm, sarpAsHeHHER
DHHK, ONYWeHHHA B KHUCAOTY,
npeacTaBAsieT caM no ceGe raab-
______ BaHHYECKKH IEMEHT M [IPHTOM KO-
J  POTKO 3aMKHYTHIRl H, CIeJ0BATENL-
Pic. 120, Bosunxnosense na-  HO, paGoTatomuil. Brarogaps atium
PASKTHMX TOKOE B FaAbbam- SMAPASHTHRIM® ToKaM {puc. 120)

HecKoM SJaeMeHTe MOXET DNPOHCXOAHTH pacTBOpe-

HHe IIHHKOBOTO 3MIeKTpofia, Koraa

OCHOBHOM TafIbBAHHYECRHE SJAeMeHT PASOMKHYT M He pato-

TaeT. UroGul uslexaTh 3700, HAAO NPUMEHATH OYeHb YHCTHE

MeTannul, KaK, HApHMEp, B HOPMaAbLHHX® TFafbBAHHYECKHX
aJyieMeHTaX, WM JeAaTh IHHKOBLIA IEKTPOA NOLBEMHEIM,

Zn

I:Illllll
~

76.1. CrosmKo UMHRA pacteoputc® mox jeficTBHEM TORa B 3Je.
menTe Hannens, ectd oH focstaer Tok cunm 0,5 A B Teyenne 5 mun?
OnexTpoxHMHIECKEN SKEHBA/AENT WHHE panen 0,3388:10~* kr/Ka,

§ 77. Nonapusaums snexTpopoB. Ilpn SaMHKaHHK SyeMeHTa
BonbTa! HA BHEIEHIOIO LENb, CONCPKAIYID AMNEPMETpP, JIRTKO
3aMeTHTb, MTO NMOKA3aHHUA aMNepMeTpa He OCTAIOTCH NOCTOAH~
HLIMH, 2 HeNpepHRBHO AGIAOTCA BCE MeHbiie W MeHbne, Hepes
HECKOJIbKO MHHYT TOCAe 3aMBIKAHHA CHAA TOKA HajaeT B He-
CKOABKO pas. Takum ofpasom, siement BoabTei okasnipaetcs
HeNMpPHrofHHM A8 NONYYEHHS TOCTOAHHOTO ToK#. B uem ke
8aK/MOYALTCA NPHINHA YMeHBIIEHHA TOKAP

OrbeT Ha STOT BONPOC ME HAXOAHM B CEAYIOMEM OINBITE.
OnycTeM B NOAKHCAEHHYIO BOAY [AB& OJHHAKOBHIX SJIEKTpOAA,
Hanpumep NJAATHHOBWX KANH YTOAbHEIX (puc, 121, g}, u npa-
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COSIMHHM HX X aMrepmerpy. AMnepMeTp He NOKaKeT HHKaKO-
TO TOK2, YTO H HeYAMBHTENBHO, TAK K4K MBI YXKe 3HaeM, 9T0
MeXAy IBYMS OJHHAKOBHIMH 3JIeKTPOJaMK (YroAk — YIoab)
Jaie B paCTBOpe JeKTPOAHTA He BOSKHKACT PASHOCTH NOTeHIHa-
A0B. OTCOCAAHEM TENepb 3TH YroJibHbLE SACKTPOXB OT aMmep-
MeTPa H NOAK/IOUMM HX K TAJIbBAHHYECKOMY 3JEMEHTY HJH Ka=
KOMY-HHOYZbL HHOMY TeHepatopy Toka. Cpasy e nausercd

E\nn g,
A% "
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Puc. 121, ¢) B nogrucaen BOAY ONYINEHH /iBa OSHHAKOBHIX SJEKT-
pofia, ToKa B Henk ¥er, §) [loche Toro Kak B mend Gwa NponymeH 7oK,
MEeXIY SACKTPOJAMH BOIHEKSET 9. X, ¢, MOMAPHIALMH

9ACKTPOJIH3 CEPHOH KHCJIOTH, H HAa OAHOM H3 adekTponos Gy-
IeT BRIEARTHCA BOAOPOA, @ HA ADYIOM — KHCJIOPOJ, HOVIyHao~
LIHACHE NPH BTOPHUHONA peaKiHH MeXAY BHASTAIOUYMHCSA TPy
namp SO, # BOjo#:

250, 4+ 2H,0 = 2H,50, 40,

Eca oTK/IOYHT IEKTPOAL OT SAEMEHTa, TO OHH OCTAIoTCs N0~
KPLITHIMH RYSHPBLKAMH COOTBETCTBYICIHX 4308,
TlpucoemuuuM Tellepb 3JAeKTPOAE CHOBA K AMIOEpMeTpy
(puc. 121, 6). B sToM cnyuae B Liend NOABIAeTCH 3aMETHH H
TOK, TEKYUIHA OT ¢KHCOPOJHONO® SJeKTPOZa K €¢BOZOPOIHO-
My»: <BOAOPOJHEIA? NEKTPOJ HIpaeT Po/ib OTPHUATENBHOIO
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pomoca, Bosesnkwu#t TOK, omHako, GucTpo ocnabesaer; of-
HOBPEMEHHO ¢ 9TUM HCHE3aeT H Fa3 Ha SJAeKTPojaX, M KOrja
MponajflloT MocAeAHHe Cebl rasa, T0 NPeKpamiaeTcs H TOK.

QOGBACHEHHe 3TOTO ONEITa 3AKMONAETCA B TOM, YTO ROCAE
SACKTPONH3A 00a SIAEKTPOAZ ASAAOTCA HEORHHAKOBBIMH: OAHH
H3 HAX MOKPHIBAETCH CJAOEM KHCJIOPOAa, & APYTro#t — BOZOpO-
za, Flostomy B noreniunansl 0GOMX 3MeKTPOAOB OTHOCHTENBHO
PACTBOpA TOXE CTAHOBATCH PASAHYHLIMH, H MEXKAY HHMH BO3-
HUKAET pPasHOCTh MOTEHLHAJNOB, TaK UTO YIOJbHLIE 3NeKTPOIH
JenaTca DOAOGHEIMH NOJMIOCaM TalbBaHWUeCKOro sAemMenTa, [lo
9Tofi MpHUMHE ONHCAHHOR ABJAEHHE NOMYUHI0 HA3BAKHE MOAPU-
SaUKH, a BO3HHKAKLWAA TIPH STOM 3. 4. C.— 3, A. C, AOAAPH-
saumd.

Teneph HETPYAHO MOHATb, MOUEMY 3/1eMeHT BonbTel 00a-
BaeT NJIOXHMH KauecTBaMd. Mul 3naeM (§ 76), uto BHYTPH ae-
MeHTa TaKXKe TedeT TOK, NPHYEM NOAOMHTEAbHbIE HOHH, B 4acT-
HOCTH WOHBl BOJOPOAA, NEPEeMEmalnTCA OT OTPHIATENbHOTO
nomoca (IHHKA) K nmonomuTeasroMy (Meam), [Nostromy ma no-
JAOXKHTEABHOM TOJIOCE BHIENAETCA BOAOPOA H BO3HHKaer 1o~
RONHHTENbHAA 3. [, C. NMONSPU3ANHH, CTPEMAUIAACH BLI3BATh
TOK NPOTUBONONOKHOTO Hanpasienns, [lonsnenue 3, 1. c,
NOJAAPH3ALKY B €CTh OCHOBHAS NMPHUHMHA OCNAlAEHHA TOKA,

OTMeTnM, UTO BHAE/eHWE TA30E HA SNEKTPOAAX HEXKEIATeNb~
HO ellle 0 nie Apyroft npuusnre. I'asbl, BHASAHBIIHEECH HA JIEKT~
pofiax, He MPOBOJAT NeKTpHuecTBa, IloaToMy nosBieHHe Ha
SJEKTPOJAX Ny3HIPLKOB rasa yMeHbIUaeT MOBEPXHOCThH CONpH-
KOCHOBEHHA METala H SAEKTPOJMTA H, CJIeN0BATEeNbHO, yBe-
JIAMABACT BHYTPEHHEe COUDOTUB/CHHE BJIeMEHTa K S5THM TaKKe
cnocobeTeyer ocnabAeHuIo TOKA,

H3 ckasausoro cneayer, 4TO NOAAPH3IALMA B FaAbBaHHYe-
CKHX S/eMeHTaX BechbMa Hexenarteabra. IloaroMy mpH KoMcT-
PYHPOBaHUH TaNbBaHUYECKMX ODJIEMEHTOB BCelda CTapaiTcA
€03/aTh ACTIONAPU3ANHKIO, T. €. TAKHE NPOUECCH, KOTOPHE, no
BOIMOKHOCTH, YCTPAaHUAH OBl MOASPUIAIHIO.

? 7.1, Yayutintes ad gadectno snemetra BossTil, ecn# ¥AanaTe Bo-

AOPON, € NOVIOXHTEASHOTO SVEKTPONA MEXAHHUECKH, HAMPHUMED BCO
BpeMA EPOTHPAR MOAHYW MIACTHHY MKecTroll meroukoh?

§ 78. Nenonnpusanng b raabBaHHYECKHX semenTax. OCHOBHLEIM
MaTepHaNoM A OTPHLATEAbHHX SAEKTPOAOB B COBPEMEHHBIX
SJeMeHTaxX ABAACTCA UuHK, IIpd BTOM eKTpOAUT NoAGHpaoT
TaKknM 06pasoM, 9TO0H NepeXOAAlike B PACTBOP NONOKHTENb~
Hb{¢ HOHBI HHHKA, CORAHHAACH ¢ HMEIOLIHMHCA TaM OTPHUATEN L~
MbINH HOHaMH 5/]eKTPOJHTR, KABAJH ¢ NOCASAHHMH PacTBODH-
mMoe coefuHexue 6e3 BoLnenienMA Fasa, Tak, Hanpumep, echy
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snexkTpoanTom ApAercs pacrsop H,SO,, To npu pacrsopernu
uuHKa oGpasyerca pactsopumas coab ZnSO,. Takum obpazom,
8ajada ACNoNAPpH3alUHH CBOAHTCA TOALBKO K YCTpAHEHHID BOAO~
poaa Ha TOAOKHTENBHOM SREKTPOAE.

B HacToAIMee BpeMa NPHMeHIIOT HCHAIOUHTEABHO XHMHEYEC-
KYIo Aenoigpusanuio, Ee cyIIHOCTh 3aKMOYaeTCH B TOM, YTO
B S/IEMEHT BBOAAT KaKOH-MHGO CHNbHHI OKHCAWTENb, KOTOPHA
BCTYNAeT B XUMHYECKYI0 PeaKUHIO ¢ BOAOPOAOM, BRIASIAIO-
IHMCA Y ROJOXKHTEABHOrO SJeKTPOia, H ITHM NpeloTBpa-
IfaeT ero sBHALICHHE B raaoodpasuom COCTOAHHH.

PaccMOTDHM HeROTOpHE NpPHMEPN ACNONADHIALAR B SJeMeHTaXx.
Ha prc. 122 noxasaro ycTpoficTaO raibBaBHYeCKOre SvieMenTa Jlekaanme,
Ero sfeKTpolaMH ABAAI0TCA yronsawl erepxens {C) 4 unnrosu it ntaaRaap
(Zn), a 37eXTPONHTOM CAYKHT BOAHHR PAcTBOP HBWATHPR (XJAOpHCTOTO
ammonun, NHCI). B xazectse enonspisaTopa B 5TOM sjeMedTe ynorpet-
AKIOT Nepekucs Mapranna {(MnOy), [lra renoaspusattun yroarauf crepxens
WOMEHIAIT BEYTPH XOJMNEBOI'G MellkKa, KOTOPHRE AaaluBawt H3MEAbMeHROR

Pue, 122, 3aeMent Jlex- Puc. 123. Cyxoft snement
JlaHIe JieKAaHie

MepeKHCHI0 Mapraiia, cMellaHHOR NAA Jysined MPOBONHMOCTH ¢ IPadHTOM.
Buzensiomplics npa paiore 3AeMEHTA BOXOPON BCTYIAET B PCAKIHIQ & AS~
NONAPH3ATOPOM DO YPARHEHHIG

MnOg+2H = MnO + H,0,

B PesylbTate 4el'0 BOAOPOR OXHCAAETCH KHCAOPOAGM RenoApusatopa, ofpa-
8y HOMY, H B [a3000pasHOM COCTOSHHH He BRACAACTCH; sJement Jlexnannme
haer 3. 2. c. okoao 1.4 B,

Ha puc. 123 noxazano yeTpoficTBo TaK HASHBAEMOTO 4CYXOTO% SJAEMCH-
T4, HMEIOMEre OGIINDHEE NpUMeReHHA. S0 — saement JleknaHme, B KO-
TOPOM BMECTO HMHAKOFO SJICKTPONHTA HCMOAL3OBAHA KPAXMANTHCTAA Maces [
KOHCHCTGHIAY TYCTOTO KAeficrepa, CORPPIKANAA HAMATHDL. CpepXy sae-
MEHT 3aHBACTCA C/IOEM CMOAH 2, NPeNATCTBYIOUHM BHIALEHHID MACCH NjH
ONPOKKALBARMY 3/IEMEHTA ¥ NPeROXPAHAKNYM ¢ OT GHCTPOrO BHCHXAHKL,
Yroauuuil saexTpoa § HMeeT BHA CTEPIKCHDKA, a4 UHHKOBL 37ekTpos 4 ofpa-
syetr Eopnyc saemenra, [lopofnnm ofpasoM ycrpoeun OarapefiKs A/ kap-
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MaHHWX Qosapefi: 0NN copepiKaT ABA ANH TPH MENSHLKHX CYXHAX SAeMenTa,
COAHHEHHHX NOCASKOBATEALHO,

Onelih Xopomwo ycTpaneHa noaspuzaing 8 saesenre Nauueas (§ 75).
Ipu paBore s/nementa ¥ RaTopa (Zn) mpoucxopar ofpasosaHHe PacTBOPH-
MOro %nSOn 4 na anoe {Cu) BHAEAARTCA METANAMTSCKAS Meab, Takam of-
PAI0M, TIOBEPXHOCTE METRAMHIECKRX S/IEKTPONIOB OCTAETCA UHCTON, A GOAA-
PHSALKA He BOIHBERET,

B nocneguee Bpems ¢ YCREXOM HCNONB3YRTCA TAaK HA3KWBACMIER BOAYI-
HuB genonspusaTop, NpPR KOTOPOM IJIA OKHCIEHHS BOROPONA HCMOMALIYeTCH
KRCAOPON BO3KYX4, TOABOIUMER K aHOIY NMpPH NOMOIMH CHeHHEAILHOTO yCT-
PORCTBA.

§ 79. Axkymyasropu. flsneHne nNONApH3AUMH, BPeAHOE B
rajibBAEMYECKHX 3JIEMeHTAX, HAXOHHT, OJHAKO, H NOJe3Hoe
npumenenne, B 1895 r. [Inanre nokasan, uto 3. 4. c. noaapu-
3aLUKH MOMHO HCIOAL30BaTh IAA NPAKTHYECKOTO MOMYYeHHSH
anexTpHuecKoro Toka. OH ROCTPOKT 3/IEMEHT C ABYMS CBHHLO-
BLIMH SAEKTPOAZMH, NOTPYMECHHLIMA B PACTBOP CEPHOH KHCIO-
Th{. DJIEMEHT B TAKOM BHZe He obiajaer ele 5. A. C., TaK KakK
ofa ero 3JIeKTPOAA OJHHAKOBH, ECIR, ofHaKo, yepes Takof sae-
MEHT NPONYCKATh H3BECTHOE BpeMs TOK, TG Ha ero 3JeKTpojax
BHACAAIOTCA NPOAYKTH SACKTPOAH3A, KOTOphE BCTYRAOT B
XUMHMECKYIO PeakuHI0 ¢ 5/eKTpofamu, bharojapa stomy
IEKTPOAR OKA3HBAIOTCH PANIHAHHMH DO XHMHYECKOMY CO-
CTaBy, H DOABJAAEICH ONpeleNeHHan 3. R, C.— HMEHHO, 9. A. C.
nonspU3amuH, papHad NpHOAU3HTENLHO 2 B. Snement B TakoMm
COCTOSTHHH SIBJAACTCA YXKe CaM HCTOYHHKOM TOKA H NPH SaMBl-
KaHHH Ha KaKyiO-THOO Liellb MOXET CO3AABATh B Hell B Tede-
HEe HEKOTOPOTO BpeMeHH saexTpudeckuil Tok. TakuMm ofpasom,
ANSl NOAEBJEHHA 9. A, ¢, B syemente Ilianre gepes Hero meofi-
XOQHMO NpPONYCKaTh B TeYeHHE H3IBECTROTO BpEMEHH TOK OT
NOCTOPOHHErO HCTOYHHKA. DTOT OPOUECC Ha3WBAeTCH 3apaj-
Koft 3nemeHTa,

Onement [Inante n eMy nogobHuie, HCNOABIYICIIHE ABMEHES
NONAPH3AUMK, HASKBAIOTCA BTOPHYHLIMH SJAEMEHTAMM WJH
OKKYMYAAMOPAMY, TAK KAK B HHX MOMKHO 3amacath (aKKyMmy-
AHPOBaTh) 3HepTHIO, [loc/ie H3PACXOAOBAHUA SHEPTHH AKKYMY-
JATOPa er0 MOKHO BHOBb S3apANUTL NPORNYCKAHHEM TOKA H 1o~
BTOPATH 9TOT NMPOLECC MHOTO Pas,

C suepreTnuecKoft TOUKE Spennq AeA0 OOCTONT Tak., Peaxums, npore-
Kapmne & aKKYMYJAATOPE NDH €0 JapafKe R Aejapmee NeppORATANLHO
ONANAROBHE 2NEKTPONH XEMHISCEM Pa3THYHEIME, ABASIOTCH peakniuwaMH,
KOTOPHE MOTYT OCYMECIBARTLCH JHIEL NMPA NPHTOKE BHePra® mseue. Sty
FHEPIHIO ACCTAMINACT renepaTop, OpH [0OMOmE EOTOPOTD Ml SacTaRfasm
FOHH DNePeMEMaTECE B PACTBOPE ¥ BHASAATLCH HA COOTRETCTEYIDILHNX 9JeE-
Tpoaax. Hanpomm, nps paapagxe aKKyMyAsropa B HeM DPOHCXOINT pe-
AKTNA, RAYHINE C BRRCACHUeM SHEPFUH, DTW peaKil# H ABIMIONCH MCTOT-
BAKOM 3. A, &, AKKYMynsropa. Taxuw ofpasoM, Tpn 3apiKe aKKyMysE-
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TOPZ NPOHCXOANT OpeRpaitelne SXeKTPRUECKOA SHEPIrEH B CKPRTYI0 XHMH-~
YeCKYI0 SHEPTHIO, 4 DPU €ro paspsajke — oOPATHWE mepexof XHMuveckod
SHEPTHR B SHEPrBIO MEKTPHICCKOrO TOKA.

YerpolicTBO CoBpPeMEHHOTO CBHHIOBOTO aKKYMyJAATOPa RO~
Ka3zaHO Ha pHc. i124. OH cOCTOHT H3 PAAa NONOKHTENbHLIX H
OTPHOATENbHHX NAACTHH, HAXOAWMXCHE B OaHKe ¢ BOZHLM
pacteopom (15—20%) ceproli Kuchoru. Bce nosoxuTedB-
Hble IJIACTHHH COEHHHEHW MeXAy coOof, Tak Ke KaK H Bce
oTpHUATeNbHEe, Gnarofaps ueMy B HeGOJIRIIOM COCYAE MOXKHO
HMeTh GOABIIYIO MAOWEAAL VIEKTPOAOB, PA3ALACHHHIX TOHKHM
CI0eM SACKTPOJIKTA, T. €. KMETh NIEMEHT ¢ Upe3BhYalHO MaJibiM
BEYTPEHHHM CONpOTHBAeHHEM ¥),

OTpHuaTenbHbieé IJIACTHHH COCTOAT H3 HHCTONO METaANH-
YeCKOTO CBHMHIA&, HOBEPXHOCTb KOTOPOTG CAEJiaHA MeaKOmo-
PHCTOH 1A yBeJHYEHHA JefcT-
BYWOIIeHd NAOLIAZH SJeKTPOAOR
(rySuarnift ceumen). Ilonoxu-
TEABHBE IIaCTHHE HMeioT Goee
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Puc. 124, Ceunnopnfi aERKyMy- Prc. 125, IToaomuremuan Gaac-
MATOP THHA CBUMIOBOIG aKKyMyasrtopa

CACIKHOE CTPOSHUE, NOKasanHOe Ka pHe. 120, Ilpu nx usrotos-
JeHVH CHAYaka OTJAHBAIOT (WAH WTaMnyloT) paMy M3 CBHHOA,
cHaGHeHRYO MHOTHMH Agelikamy HanoJobHe NYeJHHHIX CQTOB,
H B HHX BOPECCOBRIBAIOT CHEMHANBHYIO MACCY, COCTOALLYIO H3
OKHCHIOB CBHHIA H CBA3YHOUIEX BelieCts.

*) BeareactBHe MadocTH BHYTDEHHETO CONPOTHRAEHHR AKKYMYAATOpa
xogomoe samuKkande ero (§ 63) ausnBaeT guens SonwnioR ToK, KpaitHe ppex.
BHl ANS AKEYMYJIaTOPA.
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B nesapamennos COCTOANHH ofa 3NCKTPOAA NOKDHTH CHOEM CEPHOKHC-
soro ceruus (PbSO,). lpu sapanke mowm SO MepeMentaloTea K OAHOMY
SACKTPOAY H NPEBPANIAIOT €T0 P NepeKHCh CBHHIA M0 yPABHERHR

P3O, + 50, + 2Hy0 = Pb0O;y 4 2H,SO,,

a goust B+ BOCCTAHABANBAIOT BTOPON HMEKTHON B METAANAYECKRH cByHEN 1O
YPREHSHID

PbSO, + 2H = Pb 4 H,S0,.

Coepnuenne PbO; cranopuren avopom, o Ph — xatonom sapsasenHoro ak-
xymyaatopa. Tlpa paspngxe ToKk no pHemHed nmenu mzer ot PHO, & Ph, a
BRYTpPH aKKyMyJnTopa wonw SO}~ n H + AsmmyTen B HanpasJieunsx, o6pat-
WX HX JRHKEHAID MPE 3apAjKe, A PeaKOMH HAa 2AEKTPORAX NPOTEKANT B
oSpardom HanpasaenxH, Bo enoane paspameRsoM aKKyMyanTope oba saei-
TPOZA ONATh cocTonsu Out B3 PbSO,. B paoyux ycAOBHRX He AOBOJAT 4K+
KYMYASTOP KO noAitofl paspAIKy H BHOBL SapAXKAIOT eI, KOTAA HanpsxKeHHe
Ha SJIeKTpOnax manaer npumepuo xo 1,8 B, ChexesapmkenniR CERUUOBLIR
AKKYMyASTOp HMEeT Hanpsxenne oroao 2,7 B. Ho nps paspazke s1o na-
npsuxente Guerpo nagaer Ao 2 B u sarem qoare ocraerca nocroannsm, Tocne
AARTEALEOR paspAAKY HanpaAXeHHe AKKYMYAATOPA BHOBL HaukHaeT MNa-
Taérsb; gaapnmzy €ro CHeQyeT NPEeKPaTHTD, KOTAA HATPSIKCHHE Yafer XO

ToMuMO CEIHNORKX AKKYMYXATOPOB CYUIECTRYIOT X Apyrae. B wacroa-
Iee BpeMd MAPOKO Y NOTPeGIMI0TCH Kele3oHNKeNeBbe AKKYMYARTOPH {fure-
AougHer aKKYMYyNATOPN). Y HUX BACKTPONANY ABIMIOTCA NEJea0 ¥ HRKeNs,
a SMeKTPOAHTOM — 20%-uni pacTeop enxofi meaowu (KOH nam NaOH).
B sapaMeHHOM COCTOMHHH HHKeNGBLIE MIACTHHW NOKPHTH CROGM OKHCH
uuens (NigQy) B CAYKAT NOJNOKHTEMBHEM NOMIOCOM, A METALIHYECKOR
Weneso — OTPUNATEALHKWM, 9. f. C. STHX aKKYMyJAATOpOB pabHa 14—
LI B, Jenesonnxencame axKyMyauTopHl XapaKktepusyorcA Gonmbwofi yo-
TOATHBOCTLIO: MEXAHNTECKHE COTPACEHUA H HeOPEXHOCTh B YXO4E, MOTYMAR
PHANBATH BPeAHNE XHMEYCCKHE PeaRUAY, AJIA STHX SASMEHTOB ropa3io Me-
HEe ORACHH, YeM ANA CBHHUCBMWX.

Pasauutnle aKKYMYJATOPH XaPAKTEDHIYIOTCA MAKCHMANDb-
HEIM KOMHYECTBOM JASKTDPHTECTBA, KOTOPOS MOMHO NOJMYUHTH
oT HHX Ge3 HOBOA 3apA’KM. DT0 KOMMYECTBO SJIEKTPHYECTBA
GPHEATO BLIPANKATL B amMnep-uyacax (A-4) u Ha3LBATh EMKOCTRIO
akKymyaaropa. Tak, HanpuMep, NepeHOCHHE AXKKYMYJAATOPHI,
NpHMeHAIOIMEECH AJAA apToMOGHJeli, HMeOT OGBIYHO eMKOCTh
40 A4, D10 3BauMT, 4TO OHH MOTYT JaBath Tok 1 A B Teuenne
40 4 uau oK 2 A B Tewenne 20 4 v 1. m FIpu 5TOM, KOHEUHO, pa3-
PAAHLIA TOK He AORWKeH MPeBHINATH HEKOTOPOR MaxcHManbiol
cuiil (ANA CBHHUOBOTO akKyMmyastopa npufausurensho 1 A
Ha KaXAA KpaapaTtHHR JenuMeTp MOBEPXHOCTH NOAMKHTENb-
HBX VGCTHH), TAK KaK B NPOTHBHOM CAYYae MAACTHHHE OLICTPO
paspywaorca. Uem Gosbme naomans NNacTHE aKKYMYARTOPA,
TeM BoaAblIe NPOAYKTOE MICKTPOAHZA MOKeT GRITE YASpIKAHO HA
MAACTHHAX, & 3HAYRT, W TeM GOMbmKi 3apAA MONKHO TIONYUHTE
OT aKKYMYJIATOPA [PH paspajke, T. e. TeM 60/bile eI0 eMKOCTD,
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76.1, Darapes akxyMynaropos emkocTd 20 Ay nHTaeT MaMfouky,
. notpefasiomyro tox 0,26 A. CroabKO BpeMeHH Moser I'opets Jam-
nodKa Ges Hopol BapAAKE aXKyMyaRaTopos?

AKRYMYJSITOPEI HIDAIOT B COBPEMEHHON 3JIeKTPOTEXHHKE
BaXHYyl0 poab. Tak, HanpuMep, Ha SAEKTPUIECKHX CTAHUHAX
€ HePABHOMEPHOR HaTPY3KO% 4aCTG YCTAHABAHBAIOT, KpoMe Ie-
HepaTOpOB NMOCTOAHHOTO TOKa, eule # Gataped aKRKyMyJASTOPOB
(Oydepurere axgymyasitops), Ilpy Manoli Harpyske CTaHIMH
YaCcTh SHepruH, BhipabaTHBaeMOH reHEpATOPAMH, PACXORYeTCH
Ha 3apAAKy aKKyMYJAATOPOB, 4 B NEPHOAH GOMBIIOH HATPY3KH
9TH aKRYMYJATOPE! TMHTAIOT CeTh MAPaJNeNbHO € TeHepaTo-
pami, DMeKTPOCTAHIHH, HCIO/b3YIOUHe DHEPTHIO BeTpa, BCer-
Ja GHBAIOT CHAGKEHE! aKKYMYNATOPAMH, KOTOPHIE 3apAMKAIOTCH
B T& NEPHOAR], KOTAA HMEeTCH BeTep, a 3aTeM yKe pacXoAyioT 3a-
MaceHHYIo SHEPTHIO N0 Mepe HAJOOHOCTH H HE3ABHCHMO OT Me-
TeOPOIOTHYECKHX YCJAOBR,

AKKYMyJSTODEH MIHPOKO NPHMEHAT HA BCEX NOABOAHBIX
cyAax (KpoMe MOABOZHHIX CYAOB C aTOMHEIM jsuraresem). [Ipu
HAABOAHOM IIABAHHH AKKYMYJRATODHL 3apAMAIOTCH OT reHepa-
TOpa MOCTOSIHHOTC TOKAa, a NPH NOTPYKeHAH NOR BOAY Bce
MeXaHH3Mbl NPHBOASTCS B ABHMKEHHE HCKAOUHTENBHO OT AKKY-
MYJAATOPOB, AKKYMYJNATOPHE ¢ YCNEXOM NPHMEHAIOTCH B JIEKT-
PUYECKUX FPY30BLIX TEAEKKAX, TAK HAZLIBAEMHX B3JEKTPOKa-
pax, KOTOPHE JOKHH pafioraTh KOPOTKHE NPOMEXYTKH Bpe-
MeHH H fenath YacThle OCTAHOBKH H Ha KOTOPHX MO3TOMY
HEBLITOJHA YCTAHOBKA JBUTraTe/ieH BHYTPEHHErO CTOPAHMA, He-
NPePLIBHO NOTACILAIONIHX TONAUBO; B aBTOMOGHAAX (3aKuraHAe
B MOTOPAX, OCBEllleHHe); AN NHTAHHA PYJHUUHLIX JaMn 4 eme
BO MHOTHX BaXHbIX NPOMBILUIEHHHX MamMHaX ¥ npuopax.
Ougenb IIHPOKO pPacHpPOCTPaHEHW AKKYMYJAATOpH B Jabopa-
TOpHOH MPaKTHKe, TAe OHH ABAAIOTCA XOPOLIHMH HCTOYHHKAMH
MOCTOAHHOTO TOKd, a4 TAKME B paiuOTEXHHKE,

Hecmotps sa Gonbluge NpeHMYINECTBa aKKYMYJIATOPOB, KO-
TOpPbIe BO MHOTHX CJYuaAX BHTECHHJ/IR MaNbBaHHYeCKHE dJIeMeH-
TH, DOCHAeIHHe BCE ellie HMEIOT PAJi BAXHHEX NpHEMeHeHu:
B KayecTse 3TANIOHOB HaNnpsXeHHA (HOPManbHbie 3JEMEHTH,
§ 75), naa nuTaHHA paIMONPHEMHHKOB, KAPMaHHLIX toHapel,
MHKPOKa/NbKYAATOPOB ¥ T, MO,

§ 80. 3axkon Oma pna samkuyToR uenu, B § 46 mu nosHakomm-
JHCh ¢ 3aKoHOM OMa IS yYacTKa NeNH, NOSBOIOUIHM BblUHC~
NHTH TOK, €CAM M3BECTHO CONPOTHRICHHE YYacTKa H Hanprme-
HHe Ha ero Koxiax, OueHb MacTO, OAHAKC, MPUXOMHTCR pe-
Iath 3ajasH, B KOTOPHIX RanpmieHHe Ha KOHUAX ydYacrka
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Iy ¢RH He 3322K0, HO 3aT0 H3BECTHH CONMPOTHBACHHA BCeX YacTeft

nend M 3. §. C. MCTOYHHMKa, DHTawomero itenb, Kak nalitn B
STOM CAyyae CHJIY TOHaP

PaccMOTpHM BCIO S3aMKHYTYIO S/ICKTPHUECKYIO HeNnb, BKJIO~
4af B HCTOYHHK TOKA, H BHACHHM Ha OMKITE, OT HWEN0 3aBHCUT
TOK B 3Tof Nenx. 3aMKHeM HCTOYHHK TOKA, HARpAMEp 3ne-
ment Jlannena (§75), HA BHOMHO Lenb, COACPMANIYIO
aMnepMeTp H peOCTaT, H OyjAeM nepeMelaTh ABHMOK peo-
CTaTa, MEHAA TeM CAMBIM CONpPOTUBJIEHHe BHeinHeR Hernn., Mul
OOHADYMAM, 4T0 C YMeHbINeHHEM CONPOTHB/IERAR BHEIHeR NenH
TOK OYJeT YBeJAHUHBATHCA.

YCTaHOBHM TeNepb peocTar Tax, YTOGH COMpOTHRIeHne
PHellHel ey OHI0 HeSHAMHTENLHEM, # OYAEM H3MEHATH Fay-

+| - OHHY ROTPYXKEHHA NMHROBOH NMaCTHHL
i aviemenTa, TOK OyJeT YBeMHINBATECA 11O
Mepe TIOTPYKEHHA TWIaCTHHHL.

Hdra noauManHs STOro pe3ynnTaTa
BCOMHHM, 4TC HaNPMXKeHHEe Ha Pa3OMK~
HYTOM 3JIeMEeHTe, T, €. ero 3, A. c., €0-
BEPIIEHHO He SaBHCHT OT reOMeTpuyec-
Pec. 126, Hsmepense xux pasmepoB H hopMmr 3aemenTa (§ 76).
I‘:‘“zm:‘ﬂ “esgwggm CuaienoBaTeNblo, NPH W3MCHEHHH TyGH-
conporupacHKa saenen- HBl OTPYXXCHHSA MAACTHHM 9. A, C. HC-

Ta TOYHHKA He MeHAeTcA. B geM e npuynna
H3MeHeHHA TOKa? B § 76 My sujenw, uro
TOK MJeT KaK N0 BHelllHel LiellH, TaK M BHYTPH KeTounuKka, Ho cam
HCTOYHHK BPEACTAB/IAET TOXKE CNpe/ieleHHOE CONPOTHRIEHHE TO-
KY. D70 CONpPOTHB/EHHE HOCHT HASBaHHe SHYMPERMESO CONpo-
MugAeHUL HCTOUHUKE. B rafhBaHRYecKHX 37eMEeHTaX OHO Cia-
FAeTCA H3 CONPOTHBAECHHA ¢ro AEKTPOAOB H IMIABHBIM 00pa3oM
H3 CONPOTHBAECHHA cTOAGA NEKTPOIHTa MeXay uumu. [lorpy-
Xag LHHKOBYIO MMACTHHY Ha PA3THYHYIO DiyGHHY, MH H3Me-
HAEM cedeHHe STOrO cTovI0a H BMecTe C HHM BHYTpeHHeS COnpo-
THBACHHE 9JMeMenTa. Mul BHAMM, YTO CHJI2 TOKa SaBHCAT TaK-
JKe OT BHYTPEHHEr0 COMpPOTHBICHHA HCTOUHHKA TOKaA,

Horuyo yens MOMHO PaccMampusams Kax nociedosament-
HOe CocOuNerue CONPOMUBACHUR GHEWHER YENU U GHYIMPERHERD
conpomusaetun ucmouruxa moxa, [lonnce compeTHBIEHHE IEMH
npezncrasaser colofi CyMMy BHYTPeRHErO CONPOTHBACHHA UC-
TOYHHKA H COTPOTHB/ICHUR BHEMHeHA LenH, 3aMeHHM 3JeMEHT
KaxuM-nHGO APYIHM, HMEIOIIHM TaKOe Je BHYTpeHHee conpo-
TRBJEHHE, HO ZPYFYIO 5. A. ¢. M ofuapyxnm, 9T0 TOK HpH
BTOM H3MEHHTCH.

Takum ofpasoM, TOK B Lten# 32BHCHT OT 3, A, €. HCTOUHHKA B
0T NIOJIHOIO COHOpPOTHBMEHHS MeEiH.

178




KonyuecTpeHHEfi 3aKOH, CBA3ZLIBAIOIMA 3TH BEIHYHHH,
npeacrapaser 3akoH Oma RS 3aMKHYTOR LeTH: MoK 6 yenu,
codepacauiell UCMONHUK MOKQ, NPAMe NponopyuocHaser 3. ad. ¢,
UCMOUHUKE & 06PQMAC NPONOPUUOHANCH NOANOMY CORPOMUSAL-
Hufo yenu.

Ecnu ©oGo3HaunTh 9. A. &, HCTO4HHKA uepez &, ero
BHYTpPEHHEE CONPOTHB/JeHHE Yepe3 7, CONPOTHB/JEHHEe BHEI-
Hefl uenu uepes R, a ToX uepes [, 10 sakor Oma npeacra-
BATCA caenywoulell dopMysofi:

1=.R—fi_7. (80.1)

Mzi BUAMM, 9TO TOK, KOTOPHIR cnocofieH AaTh HCTOUHHK, 3a-
BHCHT He TOJIBKO OT 3, J. €. HCTOYHUKA H CONPOTHRICHHS BHeLl-
Heil Hend, HO ellie H OT BHYTPEHHEro COTpOTHRNeHKA., CKazan-
HOe OTHOCHTCA, KOHEYHO, HEe TOABKO ¥ TralbBAHHYECKHM
I/IEMEHTAM, HO U K JoDhM UCTOYHHKAM TOKA, HAaNPUMED K aKKy-~
MYNATOpPAM HJAH TeHepaTopaM NOCTOAHHOIO TOKA.

§ 81. HanpskenMe Ha 3aKMMAX HCTOMKHKA TOKA H 8, A. ¢. Ha-
MepeHHS TIOKa3HBaloT, UTO HaNpKeHHe HA 3AXKHMAX HKCToY-
HHEA TOKa, 3aMKHYTOIG HAa BHEIURIOI liefib, 3aBHCHT OT CHJH
otfupaeMoro Toka (OT «Harpy3KH») H H3MEHAETCHS ¢ H3MeHe-
HHeM nocaeinero. IoMn3yAch 3aKoEoM OMa, MH MOMeM cefi-
gac pa3oGpaTh TOT BONPOC TOHHEE,

N3 dopmynsr (80.1) umeem

&=IR+Ir, 81.1)

rae R —— conpotuEjeHde BHelMel ienH, — BHYTpeHHee
conporiBierHe ncrounuka., Ho k BHemBed#f uenw Mbl Bnpase
OpHMeHHTDb 3aKoH Oma AJ1st yyacTKa nenu:

IR=U. (81.2)

3nech U — panpsakerne BO BHemrHell Ilens, T. €. PAasHOCTh
NOTEHDHANOB HAa 3aMuMax HCTOUHHKA. OHO MOXeT Cuith Bhpa-
weno Ha ocHoBaunk (81.1), (81.2) cnemywiuefi ¢opmynoi:

Ue@—Ir. (81.3)

Mbl BUAHM, UTO npu SaMKHymoL ueny Hanpamenue U xa
BANCUMAX LCIMOUHUKA moxa eceeda menotie 5. 0. ¢. & . Hanpasce-
nue U sasucum om cuast moxa I u moasko @ npeGeasrom cayuae
pasomragmod yenu, xozda curg moxe I=0, nanpamedue ra
3aANCUMAX pasHo 8. 4. C.

YMeBblUeAne HANPSXeHHd HA 3aXKHMAX HCTOMHHKA IIPH
HaAHYHY TOKA [ Jerko HabmogaTh Ha onkte. Jlas sTore ByxHO
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3aMKAYTE Kakol-nuGo raAbBaHMICCKWH SMAeMeHT Ha PeocTar
H NOJXMIOWHTh K 3JKAMAM 3/ieMeHTa BOJIbTMeTp (pue, 127),
INepeMeman HBUXKOK peoctatTa, MOXKHO BHAETH, YTO YeM MeHb~
e COnpoTHBReHHe BHellHeR memu, T. e, yem Soablne TOK, TeM
MeHbIle HalpfXKeEHe Ha 3LKMMax HcrousHKa. Ecam conpo-
THBJEHHE BHeINHell LEeNH CASNATh OYeHb MAJbIM MO CPABHEHHIO
C BHYTPEHHMM CONDOTHBJIEHHEM HCTOYHHKA ((BEIBECTH» pPeo-
€TaT), T. e, CHENATh SKOPOTKOE 3aMBIKaHHe», TO HAMNpPSKeHHe
Ha 3axuMax Jefaercd pasHEM HYJIO.

Pic. 127, C ymenbienMeN COTPOTHBAEHHA BHemHeli Neny HanpamcHHe

BA SAKHMAX HCTOUHMHKA TOKA YMEHLIIAETCA: @) CxeMa onuTa; 6) ofmu#t

PHE 9KCNEPHMEHTANLHON YCTAHOBKM, § — HCTOYHHK TOKa, 2 — DEOCTAT,
J -~ amnepmMerp, 4 — BPOJLETMETD

Uro Ke Kacaercs TOKa, TO OH NMpH KOPOTKOM 3BaMLIKAHHH
ROCTHTAET CBOETO MAKCHMAMbHOIO 3HaueHHA [n,,. Cuna st0-
ro «TOKa KOPOTKOPO 3aMblKaHUA® nonydyaercs B3 3axoHa Oma
(80.1), ecnu B Hem noaowurb R=0 (r. e, npeneGpeds compo-
TyBAEHHeM R NO cpaBHeHHIO ¢ r):

"max.:;fi' (81.4)
Orciona BHAHO, YTO TOK KOPOTKOTO 3aMWIKAHMA 34BHCHT He
TONLKO OT 3, A, €., HO TAKKE H OT BHYTPEHHErO COMPOTHBIEHHA
nerounuka, IloaToMy KopoTKoe 3aMHKaHHE NpPeACTaBAseT
PaxIHYHYKO OMACHOCTH MIA PasHHX HCTOYHHKOB TOKA.

KOPOTKHE 3AMHIKAaHHA rajdbBaHHY2CKOTO >AeMeHTa CpabBhi-
TeNLHO Ge3BpeAHH, TaK KaK OpH HebOboR 3, A. C. SHeMef-
TOB HX BHYTPeHHee CONPOTHBREHHE BeNMKO, H NOITOMY TOKH
KOPOTKOTO 3aMbIKaHKA Majbl. Takae TOKH He MOryT BLi3BaTh
cephe3nble PasPylIeHHs, W NOITOMY K H3OMAUMH NPOBOAOB B
LensiX, NUTAEMBIX 5/CMEHTAMH (3BOHKH, Te/Me(OHH H T. 1.),
He MPeABABAAIOT 0c060 BhcOKHX TpeGopannit. Hnoe zeno cu-
JIOBbe MJIH OCBETHTOMLHEIR UenH, NHTaeMbl¢ MOWHBIME I¢HEr



paropamu. IIpu suawnteabHoR 2. g. c¢. (100 u Gonee BOMBT)

BHYTpeHHee CONPOTHBJEHHE 3THX HCTOUHHKOS HHYTOXKHO Ma-

J0, H NCITOMY TOK KOPOTROr® IAMLIKAHUHH MOXKET NOCTHTHYTh

orpoMHofl cuin. B atom cayyae KopoTkoe saMblKanue MOMET

NPHBECTH K PaCIIaB/ICHHIO OPOBCIOB, BLIIBATH NMOMAD H T. 4.

TlostoMy K yCTpOHCTBY H M3ONAUMH TaKHX lelef npenbavns-

10T CTPOTrHe TeXHHYecKHe TPeGOBAHHA, KOTOPLIE HH B KOeM Cly-

uae Henb3d HapymaTth 6e3 pHCKa BLI3BATbh OMACHbLIE MOCTEA-
crBuA. Taxne Lemn Bcerda cHalKaloTcR NpefoxpaHUTeNAMH

(§ 63) 1 npuroM Hepeako B Pa3AHYHMX MecTax: ofmufi npe-

JOXpaHuTenb (IPH TVIaBHOM BBOJE), TPYNIOBHE M LITENCeNb-

Hole NpefoxpanvTeNy.

? 81.1, BuyTpeHHee COMPOTHBMeHNE sdeMeHTa Janiensca.a.c. 1,1 B
paeHo 0,5 Om. BoiuscaMTe TOK KOPOTKOrO 3JaMBbIKAHHR 3TOCG 3JIe-
MeHTa.

B1.2. DremenT 3 NpefnAyuiel 3a7aYH 3aMKHYT HAa CODPOTHBJIeHHe
0,6 Om, Yemy pasHO HaNpR)KeHHe Ha IAKHUMAX SMEMEHTA
81.3, 3.1.c. reHepaTopa NOCTOAHKOrO ToKa pasua 220 B, a prytpen-

Eee conpoTHaienHe papHo 0,02 Om. Kaxoll ToX BO3RHKAST NPY KoOpoOT.
KOM 3aMBbIKAHHH?

Prc, 128, K ynpaxueauo 81.6

81.4. Npi nameperdn 3.0.c, HCTOUHHKOB TNPH NMOMOWM BONLTMETPR
MBIl BCETA ROTIYCKaeM HEKOTOPYIO MOTPEIHOCTL, TaK KaK Tepes BoALT-
MeTp TeUeT HEKOTOPLLA, XOTH H OYeHb MaAHf, TOK, H HOSTOMY HCTOY.
HHK, CTPOrO FOBOPA, He PAIOMKHYT, & SaMKRYT Ha BonbtMerp. [TycTn
BHYTpeHHee CONPOTHBJeHNHe eMeHTa pasio 1 Ow, ero 3.4.c. pasHa
1.8 B, a conpotiBieHve BosnTMeTPa pasto 179 Ou, Kakyio norpeau-
HOCTb MPK HIMEPEHHH 3.4.C. Mbl KONYCKaeM?

81.5. MoxKo0 AH TOYHO HIMEPHTL 3.1.C. HpH NOMOMH SMeKTpoMeTpa?
Kag H}'MH?D APHCOCTAEHTE SACKTPOMETP K SASMEHTY ANIA HAMEPeHHN
ero 5.0,C.

81.6. lamensercA nn noKkasamEHe SJEKTPOMeTPA, coelHHeHHOro &€
TAALBAHUYECKMM 3JCMEATOM, €CAH DapaJJIeNtHO € HUM BKAIOVHTE

181



KOHAeHCaTOP, KaK NMOKasako Ha phe. 1287 DyZer AH uMeTs 3navedve
eMKOCTb KOHAEHcATopar

8L.7. J.5.c. HEKOTOPOrO SJEMEHTA HSME[MIOT HPH MOMOLH 3JEKTPO-
MeTpa ¢ KoBReHcaTopoM (pHe. 129, g). SnexTpometp, oTcoeANHeHHMIL
OT SeMeKTa, TIOCAe CHATAS JHCKa Nokasusazer 500 B (prc. 129, 6).
Tlipe 9TOM H3BeCTHO, ITC EMKOCTh KOHICHCATOPZ NPH Y AAACHHH NHCKA
yMeHuinaerca B 250 pas. YeMy paBHO BanpaAmeH#e SAeMeHTa?

Pue. 129, K ynpamnuenmo 81.7

§ 82, Coepmnenne HCcTOYHHKOB Toka. OueHb YacT0 MCTOUHHKH
TOKA COCOHHAIOT MeXIy cofoit AAA COBMECTHOIO NMHTAHHA OEeNH,.

CocTanuM Ilenb TajbBAHHYSCKHX 3JeMEHTOB TaK, YTOGH 1o~
JNOXHTENBHLIA FOAIOC KaXKAOrO NPeRblAYINEr0 3JMeMeHTa coe-
JHHAJICA ¢ OTPROATEABLHBIM NOMIOCOM NocaeAyIomero (prac. 130).

Zn fu
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Pre, 130. [MocnenosaTeAbHoe CoefMHeHAE TANBBAHRYECKHX STeMEHTOH

Ecnu uenb coctaBeHa, HanpuMep, H3 3/eMEHTOB BOJABTH, TO
MeIHBfl 3MeKTPOR KakAOTO 3/eMEHTA HMECT I[OTeHUHAN Ha
1,1 B Buille, 9eM LHHKOBHIA 2JIeKTPOJ TOFO XKe 3jieMeHTa, Mej-
Hblit H IHHKOBLIA SJIEKTPOAH JIBYX COCEAHAX SJAEMEHTOB COSAH-
HeHW NpPOBOAHHKOM H, ClCNOBATEALHO, HMEOT OAHMHAKOBGLIR
noreriuan. [TosToMy pasHOCTh NOTEHLMANOB MEXKY MERBIO BTO~
poro szieneHTa H KuEKOM nepporo G6yaer yxe 1,14-1,1=2,2 B,
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M T. 1. ECNH Bcero MMeeTcAl 71 SJAEMEHTOB, TO HANPMKCHHE MEXK~-
Ay xpafinuMR 5JeKTponRaMH OyReT B n pas Goviblue, YeM Y Of-
HOTO 5AeMenTa. CoeJHHEHHE DJICMEHTOB, IPH KOTOPOM NOJCKH-
TeJbHEIH NMOMIOC KAaXKAOro Tpelpiilyliielc 3AeMenTa COSTHHAETCR
C OTPHIATEJBbHHM IOJIOCOM MOCAENYIOIEr0, HA3HBAaeTCd no-
cAe008ameAbRtM, A TPYNa COBAMHEHHLIX JEMEHTOB -— Gara-
peell SJIeMeHTOB,

Takum oBpasom, DPH n0CAeA08aMEALHOM coedunenuy 5. 4. ¢,
6amapeu pasna cymme 5. 0. . OMOLADHEX UCMOMHUKOS, CO-
cmagasowiis 6amapero. OT0 BEPHO, KOHETHO, H B TOM Cayuae,
KOTZa CTAeTBbHHE HCTOUHHKH HMeOT pasiAHUYHHE 2, A, C.

Beaepersue storo ¢soficTBa ranbBaHHUecKHE SJIeMeHTH
BecbMa YROGHHE LA BOCNPOH3BEACHHS PasAHYHBIX HampsxKe-
muii, Tak, wanpumep, And nojyveHus Haupsaxenuws 1,1 B
JOCTaTOYHO TOTPY3UTb B PAacTBOp CEePHOH KHCJIOTH MELHYIO
H OouHKkoBy miacTudsl, Jng noayuenus GONbIUHX HanpaKe-
Bl MOHO COSRHHHTH SAEMENTH NOCJISA0BATENLHO. DTHM 06-
CTOATENLCTBOM NOJNB3YIOTCA HA NPakTHKE MAA TPagyHPOBKH
S/ICKTPOMETPOB: NPHCOEHHHAH K SJAEKTPOMETPY Pasinunoe
QHCAO NOCISNOBATENbHO COSKMHEHHHX JEMEHTOB, MEl MOXKeM
HeNOCPEACTREHHO ONpeie/nTh, KAKOMY HANPSKEHHIO B BOJIb-
T4X COOTBETCTBYIOT PasjiHdube OTKNOHEHHA €ro JIKCTKOB.
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Ppe, 131, Jlpa TaAsBAHAGECKHX SJEMEHTZ CoelWHeHH ¢HABCTPEMY ADYT
Apyrys. @) 0enh pasoMKHYTa; 6) nelh SAMKHYTE Ka JaMNouky

ITpu mochefoBaTebHOM COSAMHEHHH NPOBOAHHKOB HX CO-
npoTtusnednn craageiBaiorcs (§ 50). IMostomy m enympennee
conpomugrenue Samapen U3 nocnedoamensbie  COPOUHEHNBIX
UCIMIONHUKOR POORO CYMME GHYMPENHUYX conpomusrenuti omoesy-
HHLX UCMOMHUKOS.

Hao6opor, coefjaaAa OAHOUMEHABE HONIOCH ABYX 3JIEMEHTOR
ONKHAKOBOIO THNa (BKJMIOUEHHE <HABCTPEMY JAPYL IpPYIys,
puc. 131, g}, Ml He noaydaeM MEXNY KpalHMMH MOMOCAMH HH-
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Kaxoro Hanpmkenusa. Ec/m me MB BRIOYHM ¢HABCTPedy APYT
Jpyry» s/leMeHTHl ¢ PASAIUYHEIMY 2. R, C., TO HANPAXKEHHE MEXK-~
Ly Kpailuumu nomocamu 6yfer PaBHO PasHOCTH 3. A. ¢, obo-
HX 3JCMEHTOB, NPHYEM DOJIOKHTEAbLHLIM NOMOCOM Takod Ga-
Taped OyfeT NOJAOCKHTENALHLIA noNIOC 3neMeHTa ¢ OOMbiued
3. . €. 370 OCTAeTCA CHPABSA/IHBLIM M B TOM C/yyae, eciiH pas-
MepH OOOHX 3JeMEHTOB KAaK YTOZHO Da3JuYHBl, TAK KaK Ha-
- ApSKeHHEe raJbBAHMYECKHX SJICMeH-

* 1 TOB COBepIfeHHO He J4BHCHT OT HX

_I__ l_. l pasMepos; OHO ONPEAeNISeTCA TOJIBKO

—F. —F -—I—_,-. MaTePHANOM IVTACTHH ¥ HpUMeHAeMoH
' *

xuaxoctro {(§ 76).

Etnn Ml coeiHHAM NPOBOAHHEOM
Puc. 132, Tapannensioe ABA CBOGOLHEIX ONHOHMEHHBIX IIOJIO-
COeMMHeRHe HCTOYHRKOR €A DJAEMeHTOR, COeTHHEHHBIX «Ha-

TOKa BCTPeuy APYT Apyry» {puc. 131, 6), o

B ofpa3zopabinefica SaMKHYTOH llenn

TOKa He 6yJder, ecan 3, A, ¢. 00OHX /IeMeHTOB DABHBI, TaK KaK

B 3TOM CAyyae pe3yAbTHpyomlaf 3, A, ., paBHad Pa3HOCTH

ofeHX 9. A, €. OTAGNbHHIX IEMCHTOB, paBHa Hya0. Eean xe

9. J. €. 9THX 2/eMEHTOB PasJHYHK, TO PE3YRbTHPYIOWAN 3. 1, C,

He paBHA HYJMO, H B LenH GyJeT HATH ToK. HMcTounknKoM 3TOrO

ToKa Gyfer aaeMent ¢ 60Jbmed 3, A, €., A AEMEHT ¢ MeHbUWeEH

8. A. ¢. OyJIeT npeicTapNATh Colof JNA HEro IpocTO Harpys-
KY (SAEKTPOJAHTHYECKYIO BaHHY).

CoeMunM Tenepb Mexxzy coGoft Bce MONOKMTENbHbIE U BCE
OTpHllaTeNtlbHble NOMOCH ABYX HJAH HECKOAbKHX 3JeMed10B
HIH HEWX WCTOYHHKOB TOKA H NPHCOEAHHHM BHEUIHWIO Hefb
{Harpysky) K o0mAM 3a;KHMaM COCTaBJeHHON TaKHM 00pasoM
Gatapen ainemenToB (puc, 132), Takoe coennHenue MCTOYHHKOB
TOKA IAF COBMECTHOTO NHTAHHA OXHOM W Tol e Lend HasuBa-
10T RAPAANEALHLIM,

Ecan Bee napannensHo coexMHeHHbIe 3/eMEHTRI KMEIOT OfH~
HAKOBHE 3. I. C., TO TaKoBa e 6yzeT M 3. A. C. Bced Garaped,
Ecnn e 5TH SJeMeHTH HMEIOT pasJiniHne 2. A, €., TO 5. [ C.
Garaped paBHa HanOoJbiel #3 3. 4. . NapalyieJbHO COERM-
HEHHHX 3JIEMEHTOB.

Mexny sTHMH JABYMA CIYYadAMY eCTh, OJHAKO, CYUIECTBEH-
Boe pasnnuue. Ecan 3. i ¢. Bcex snemenTOB OAMHAKOBH, TO
UpH PasOMKHYTOH BHeilllHeRt NenH TOK 4epe3 Ienb, COCTOAINYIQ
TONIBKO H3 3JIeMEHTOB, HATH He GYZeT, B RM OJHH H3 ITHX SMe-
MEHTOR He OYJAeT pacxoloBathefi, Ecan me 3. X, ¢, HX pasang-
HEI, TO ¥ MPH Pa3oMKHYTON BHemHel ljemn Gonee CHAbHEE e
MeHTH GYAYyT NOCHJaTh TOK depes Gosee cralule H H3HALIHBATE-
cA, [1pu pabore Takol GaTapeH Ha BHElIHIOIO HeNlb TAKKE YacTh
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TOKa oT 6oAee CHJIBHBEIX 3JeMeHTOR GYJIeT OTBETBAATECA H HATH
gepes Gosee caabhie. JT0 HEBHIOAHO, M NOTOMY Ha NpaKTHKe
BCerfia COSNHHAIOT NAPANIALHO TONbKO MIEMeHTH € OJHHAKO-
BOH 3. 4. C.

CompoTHENEHHE NapaNJiefibHO COeIHHASMBIX 3/IEMEHTOB MO~
¥eT OHTb QAHHAKOBHM WHJH pasiuiHeM. Ofmee conpotusae-
HHe GaTaped, KOTOpPOE MBI MOMKeM BEIYHCIHTE RO (GopMyae Jsi
ONpefeAeHEs TApaANJIeNbHO COeTHHEHHRIX CONPOTHRACHIN, BCET-
Aa MeHbINE, YeM CONPOTHB/ACHHE KAXKJOrO H3 SJeMeHTOB B OT-
HJenbHocTH. B 4acTHOCTH, BHYTPEHHee CONDOTHBJAeHHe Oara-
peH H3 N JeMEHTOR C ONMHAKOBWM BHYTPEHHHM CONPOTHBMAE-
HHEM B 71 pa3 MeHblllE, 9eM CONPOTHBJAEHHE OTASNBLHOIO SVie-
MeHTa,

2 82.1. Yewy papHo RanpsmeHue Ha Kpafinmx nomocax Gartapew,
L COCTABNEHEOR H3 AeCATH NOCHEA0RATENABHO COEAMHEHHBIX FICMEHTOS
Jlekpamme?

82.2, «Bonsros croaly cOGHPAIOT TAaK: Ha MeAHYIo MAACTHHKY HaKjd.
JHBAIOT CMOYEHHOE B PacTBOPe CepHOR KHCAOTH CYKHO, Ha CYKHO

'|'£="' ____l -
—=}+ '—+'l =

PHe. 133. K ympax- Puc, 134. K yupam-
neHro 82.4 HeHnH 82,

NoMeIlAIoT WHHKOBYH0 TVIACTHHKY, 2aT¢M ONATE MEAHYIO, YKHO, ILHH.
KOBYIO MUIACTHHKY M T. NI, UeMy pasHO HanpsieHNe MeXIY Kpafuumu
ILTACTHEKAMH BOJALTOBZ CTon(a, COMEPIKAIerc 50 MeAHHX B 50 M-
KOBHIX NNACTHHOK?

82.3, Snemenr Bonyma n smeMent Jlexaakme coeiHHeHE ¢HaBCTpeuy
ApYT Apyrys {HampHMep, OTPHEHATeNbHE MOMOC OKBOTO 3/CMEHTA
coeqHHEH € OTPHIATENBHLIM

noiocom Apyroro). euy pas- ! < -
HO HanpsKeHHe MeXAy Kpafl- ..._l_ .._L ._l
5 o ¥ b

HHMY TIOJIOCaMH 910/ Garapen?

82.4. Jlpa coBepLIGHHO OpMHA. T +

KOBHIX TI'aNMBBAHHIECHKHX e~

MeHTA SaMKBYTH ADYT Ha Jpy- Z X z

ra, Kak nokasato wa pue, 133. — a g S 4
Ects 2 B sTOlf nenu ToK? Yee X ¥ +|

MY PaBHO HanpaxeHHe Ha 3a- T T

XMHMaX KamAoro H3  5AcMeH- -0 +

Top? Kak HeMeHHTCH OTBET, Pye, 135, K ynpamuenmio 82.19
eCTH SJleMeHTH HMelT DAHHAa-

KOBHE 3,K.C,, HO Pd3HHe B

peHilie CONPOTHBACHHUHP % pelueHAs PoCONb3YfiTecs dopmynod
(81.3). ConpoThprenneM coefHEHTELHNX UPOBOAOCE Mpexebperire.
[TpoBepoTe aT0T pesyAbTAT Ha ONLITE.
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82.5, [ina snementa ¢ OJMHAKOBKMH 3.4.C. COBRHEEHN OJHOUMEHHEIMH
HoMocaMH {KHaBCTpeuy APYr APYTY:), a BX cpofomuke MoMock (ToxKe
OIHOKMEHHEE) SAMKHYTH Ha BHemIHIK uens {pnc. 134), Ecro an 8
oroit nenx Tok? UeMmy paBHO HanpAkeHNHe Ha SaKHMaX KaxJoro ns
SJIEMEHTOR?

82.8. 3nement [anweas ¢ BHYTPEHHEM conpoThHBaexHes 0,390 Om
SAMHKAHT HA BHENHION KENb, HMERIYW comporTuajente §,7 Om,
BHUHCINTE CHAY TOKA B LENH.

82,7, T'eHeparTop NOCTOARHOTO TOKA, passHsaMul Hanpsxenre 120 B
H2 Pa3OMEHYTHXA 3axumax, muTaer 100 napaisefsHo coeliHeHHHX
OIMHAKOBHX JAMIoueRk HAKAZNHBAHHA C colpoTHeAeHAeM B0 OM Rax-
fan. BEyTpeRNee conpoTHBNCHRE TeHepaTopa Fasuc 0,05 Owm, a corpo-
THB/ACHHE NOGBOASMMX npoBoAos pasHo 0,1 Ou. Briuncanre cany
TOKA 8 HPOBOAAX.

§2.8. Hanprenne, HIMePEHHOR HA 3aXMMAX PASOMKRYTOTO BJCMed-
Ta, pasHo 1,8 B, a npH 3aNHIKaERAK STOTC SAEMEHTA BA CONPOTHEREHHKE
1 Om B nteny posaEkaer 1ok 1 A, Yemy pasito BHYTPeHBee CONPOTHE-
JeHe Snementar

82.9. Hexotopuft snemerr, GyAyTIH SaMKHYT R4 CONPOTHBACHHE
4,5 Om, jiger B menk Tok 0,2 A, a Gyzyss 3aMKHYT Ba CONPOTHB-
Aenve 10 On,— 708 0,1 A. BEYACAETE 9.4.C. 3MEMEHTa H €O BHYT-
peliHee CORPOTABJAEHHE,;

82.10. Hanpsaxenne MeXXay NoQOCaMH PasoMKHyTolt snexTpHueckoi
MameHK pasho 10 kB. Onaxaxo npH SaMEKAHHN MalIHHI HA TAILBA.
HoMeTp Dociieflnufi mokasuaaer Tox seero 0,1 MA. Yemy paeto
8HyTpeHHee comMporHsienHe Mamiim? ColpoTHRACHHEM TIajbBaHo-
MCTPZ MOXKHO IpeHeSpeun, TaX KAK OHO SHAYBTEALHO MeHBIIE
BHYTpEHHEr's CONPOTHEACHHA MAMHHGL.

82.11, Jpa snemenra Januens, umeouiie s.a.¢. 1,1 B xaxauf, coe-
IHHexs! NMapaniensro. Uemy papHa 5.4.c, Takolt Gatapen?

§2.12. Iars 5/MeMeHTOR, ¢ BHYTPEHHUM conpoTHBAchAeM | OM y KakK-
RoTo, CoefiHHeHH MocienonaTeabHO. HeMy PaBHO BEYTpeHHee COnPO-
THpJIeHHe GarapeH?

82.13. Tpu saemenTa, ¢ BHyTPeNRAM conpoTHEIertes 1,6 O y kax.-
J0To, COSAHHEHN Napamneasko, Hafinure pHyTpeHKkee COPOTRBNCHHKE
GarzpeH,

82.14. lpa sneMenra, Kaxmufi B3 Korophx ofnanaer s.5.c. 1,1 B n
EHYTpeHHHM conpoThpienneM | Ou, coepMAeEM nociefoBATSABHO H
3aMKHYTH Ha BHEIMMION Lent © comporeetedned 2,4 OM. Kaxosa
CHJia TOKa B WEMH?

82.15. Tph snemenrta, nueonbe 8.5.¢c. 1,1 B # BEyTpEHBee conporib.
aenge 0,0 Om xawaudi, coeliiHeHH NapanienbRo H (HTaKT HaMiod.
Ky, conpothsacHHe KoTopoli pasHo 0,6 Om, Kakofi Tox npoxoaur
uepes AaMOOUKy?

82.18. Cyxan Gavapefixa Ind KapMamHOro (oOHapH COREPKUT TpH
MajAeHBKHX SieMeHTa JleKNaHie, COSAMHERHEX NOCNRIIBATE/LHO,
Jlamnouxa Kapmamrora oHaps tpeSyer Ranpsxenns 3,6 B a Geper
Tok 0,2 A, Buuucaure sHyTpenues conporapaenne Garapellkn, suas,
YTO HPH 34MBKAHAH €€ HA JaMUOUKY TIOCAEAHAN TOPHT ¢ HOPMAMBHBIM
HAKAZIOM,

82,17, Jipa OARHAKOBHX AKKYMYSTODA CORRMHAIOTCH NMAPAARGALHO
Kak HamerfAwred 9.A.C., BHYTpeHHEE CONPOTHBAGHHE H EMKOCTB?
32,18, Jlpa OAMHAKOBHIX AKKYMYJANTOpPa COEBHHSIOTCH NOCAEROBA.
man_?. Kax asMenmorca 9.4.c., BRYTpcHHee COUPOTHRNEHHS B eM-
KOCT



82.19. Ha puc. 135 n3o6paxeHo TaK HASHBAEMOe CMELIAANOE COENH.
HeHHE IUeCTH FalpBaHiMecKEX sneMeHToB. Ilosyas Oatapes hpen.
crapaaeT coloR TpYK MapaillesbHo coefnpelnnie Gatapen I, 11, 111,
Ka¥KJad B3 KOTOPHX COASPIKHT JIaa 3ACMEHTa, COEANHERHNX NOCASKO-
BaTennno, KaKoRu 9.1.C. B CONpOTHRICHHS 5TOA GaTapeH, ecid AuA
KQJEJ0T0 3/emMedTa B OTAERbROCTH 3.4.¢. paeHa 1,1 B, a conporueae.
HHe paeHo 1,5 OM?

§ 83. TepmoanemenTh. Bepuemcs CROBAa K paccMOTpeHHIO LenH,
COCTABJIEeHHOR M3 OJHHMX TOJbKC NPOBOSHHKOB NEPEOTO POJA,
Mul Bujean B § 75, 4TO 3AeKTPHUECKHH TOK B TaKOH LenH He
BOSHHKAET, T. €. CYMMa BCEX 3. X. C., BOSHHKAIOWIMX Ha Ipa-
HHIAX CONPHKOCHOBEHMS Pa3JMYHHX NMPOBOJIHHKOB, PABHA HY-
mo (npasuac BoasTw). 310 BepHO, OHAKO, TOMBKO B TOM CIY-
yae, eCIH BCe CHaH (MeCTa COGNMHEHHS NPOBOAMHKOB) HAXO-
Jarca npH oftolt ¥ ToRl xe Temneparype. [lonoxenne cramer
COBEPLICHHO UHHIM, €C/IH MEI HarpeeM Kakofi-HHOGYAbL u3 Craes,
nojHecA K HeMy ropeaxy (puc. 136). B srom cayvae raampa-
HOMETD NOKA3bIBAeT HAJNHYHE B MeNMH 3/IEKTPHYeCKOro TOKa,
NpPOTEKAIOMIEro BCE BPEMSA, NOKA CYUIECTBYeT PasHOCTb TeMIe-
paTyp Meny cnasmi @ u b. Ecin nepemectnTh ropenry Tak,
yro0H Harpesaacs cnafl b, a cnaifi @ ocrananca XOMOZHBIM, TO
Gyner, Kax H npexnpe, HaGMOAATLCA TOK, HO IPOTHBONOIONKHOTO
Hanpap/eHus. DTH ONBITH NOKA3LEAIOT, 970 9. J, C., BO3HHKAIO
INas Ha PaHHLE CONPHKOCHOBE-
HUA JBYX METal/IOB, caMa 3a-
BHCHT OT TemOepaTypul. B ropa-
qeM MecTe COoefliHeHHA OHa Gob-

iue, yeM B xoqoHoM, [losromy, [
eCcH MecTa COoeIHHeHHA HAaXO- @

<
§
‘\31‘"&"?'" v

JAATCA NPH PasHblX TeMmepaTy-
pax, TO C(ymMMa Bcex JeficT-
BYIOUIHX B HHX 2. J. C. YXKe He
paBHA RY/MO H B OENH BOSHHKA-
€T HEKoTOopasi pe3yALTHPYIO- &

was 3. A. C., NOMMCPKHBAO- p. 135 [lems, cocrosmas Ha
mad B Hell JUITEIBHBIA M€K~  jeneonoro W ABYX MeXHHX mpo-
TPHUECKHH TOK. BOACE # IAALBAHOMETPA: & H O —

T akum oGpasoM, B LeHH, COC~ cnay

TABNCHHOR M3 pasvIHUHHIX Me-

TAJJIOB, MeCTa CIaeB KOTOPEIX HAXOAATCH NPH HEOXMHAKGBHIX
TeMneparypax, AcKCTBYeT 3. A, C., HA3bIBaeMas MEPMOIACKMPO-
deuscyuied cusoli (tepmo-2. A. ¢.). Onncannoe sApmeHHe GHLIO
orkperto B 1821 r. Hemenxum ¢usukom Tomacom Horamnom
Seefexom (1770 —1831) H mOAYYHAIO HA3BAHHE TEPMOMIEKTPH-~
UeCTBa, A BCAKYI0 KOMOHHAUHIO PasSHODOAHLIX HPOBOJHHKOD
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nepeoro poaa, o0pasyiomiEX 3aMKHYTYIO LEMb, HASHBAOT Mep-
MOSACMEHITOM.

Pacnonarad Gonee UyBCTBHTENBHLIM T'aAbBAHOMETPOM, MBI
MOXeM OGHAPYKHTL 3aMeTHHIY TOK IPY MeHblUeH pasHOCTH TeM~
nepatyp cnaes @ u b. JocraTouno MOMECTHTb OQMH K3 CHaeB B
ropavyic BOAY WIH JlaXe NPOCTO 3a¥aTh ero B majbuax, oc-
TaBUB BTOPOH DY KOMHATHOR TeMuepatype, 4T00b BOIHHK TOK
B vens, Bond o0a ¢nas DOMECTHTE B BOAY OAHOR H Tl ke TeM-
mepaTypH, TO TeMImepaTypa cCraeB CPaBHAETCH H TOK MpeK-
patutes. Ecau Teneps, ocraBass c¢na#t b B ropavedl noge, BH-
HYTb cnal @ 4 OXJaguTb €ro, TO B LeMH ONATh MOABHTCA TOK,
naymué B o0paTHOM HampabfieHHH. TOYHO Tak ke TepMO3AeKT-
pHdYeckuii TOK BOSHHUKAeT B TOM CJAy3iae, €ClM OAMH H3 Chaes
HAXoAHTCA MPH KOMHATHOR Temnepatype, a Apyrof mpu Godee
HH3KOH, HanpuMep B TBepmod yraexHcaore (cyxofi nem). Ta-
KuM ofpa3oM, HenocpeACTBeHHAadA NPHYMHA BO3HHKROBEHHA
TEPMO-3, Jl. €. €CTb DA3HOCTh Temmeparyp ofoux cmaes. [lpu
3TOM TeMNepaTypa TeX Y4aCTKOB LlemH, KOTOPWE COCTOAT H3
ONHOPOIHOTC 110 COCTABY MaTepHald, He HIpaer MpaKTHUeCKH
unuxakoh poyu. Econ Tempeparypa OSOHX cnaeB OJHHAKOBA,
TO M [NOJHAA TepMO-3. A. C. B HenmH paBHa HYJIO He3aBHCHMO
OT TOro, HAXOAATCH JH 06a Chag NpH OuYeHb BHICOKOA Temnepa-
TYpe WIH NPH oueHb HU3KOf,

Tatanna 6, Tepmo-s. . c. BanGoace ynorpeSHTEALHLX TepMonap, mB

ropraereP eI o o | 100 | 200 § 300 | 400 | 500 | 600 | 700
Me s — KoHCTAHTAH 0 (4,3 | 9.3114,9120,9] — | — —
I‘ln;maa-—-n.ua’muopo- 0 {0,64]1,44] 2,31] 3,25] 4,225,231 6,27
I

OnbiT MOKa3blBaeT, HTO TepMO-3, A. C. TEPMOINEMEHTOB,
BOOBINE rOBOPA, HeBeMHKA M NPHOJHIHTEAbHO NPONCPUHOHANL-
Ha PasnoCcTH TeMneparyp cnaes. B taba. 6 masml TepMmo-3. A4, c,
IJA JBYX TEpMONap: MeAb ~- KOHCTAHTAH H NAATHHA — RJIATH-
Hopozngit (cnaae: 90% naarkast # 10% poaus) npn reMuepary-
pe xonoamoro cnaa 0°C,

CywecTBOBAHNE TEPMO-9, X, C. H TOKa B LEN NPOBOZHHKOD
MEPBOTO POAA NPH HANHYHE PASHOCTH TEMNEPaTyp B ABYX
TOUKAX WenH He CTOHT, KOHEYHO, B NMPOTHBOPEYHH C SAKOHOM
COXpaHeHHA 3Hepruf. JnA noamepxaHuA PasHOCTH TeMnepa-
1yp B UeNd, N0 KOTOpof HALT TOK, HEOOXORMMO K Hell noaso-



A4TH TemJo, 32 CUeT ITOro Temsia M CoBepltaeTcA pabora B Tep-
MOJIeKTpUTeCKoH menH,

Tarem 05pa3oM, TePMOIAEMEHT MPeICTaBAeT cOGOl TEIIOBYI0 MAILKHY,
npecSpasyIEYIC TEMMOBYIO SHEPTHIO B SHEPrHEi0 MeKTPHYECKOro ToKa. [o-
padil cnaifl UrpaeT posb, AHAJOTHURYI0 KOTAY KR HarpepaTeds mapopoi
Matlnybl, a XonofHW# cnall wrpaer poas oxAagutTend (cM. rom I). Ecan x
TOPANEMY CMA0, HAXONAINEMYCH NMPH TePMOAHHAMHTecKOH TeMneparype Ty,
M TIOJBRORHM KOMHYECTBO TENAOTH Qy, TO uacTe 9TOR TennoTH Q, mepeiiner
¥ XOMOAHOMY Clal, RAXONAIKEMYCA Nph TeMneparype T'y, a4 pasHocTh
Q) — Q; npectpasyerca B Iuepraw ToKka, K. 1. 3. Tepuosssementa, T. e, jons
NOEBOARMOTC Tenaa, mpeobpasyenas B SMCKTPHYECKYQ JHEPTRIO, CTh

G—Q.
'|'|=='—Q"'l'—. (83.1)

Mur snaem (cM. ToM 1}, 4TO 1A% TENNOBOH MAUTHHE B CaMOM JIyILIEM CAY-
yae (ecau Gul me SHAO HUKAKHX NOTEpD) K. M. A, MOT GH HMETH SHAUCKHE

Ty—T
Tmax = IT 2, {83.2)
1

BooBwe e N<V\max- ITO BEPHO A /17 TEPMOS/EMENTOR,

§ 84. TepmoanemeHTH B XauecTse reHeparopos. Mol Buzeau B
npeAnAymmeM naparpacde, 9TO TepModJaeMeHT NPeICTaBAser CO-
Golt TensioBofl IeHepaToOp HEKTPHYECKOTO TOKA, T. €. HpHOOp, B
KOTOPOM YaCTh Teld, HarpeBaiowlero ropaynfi cnait, nperpa-
IAeTCA B SACKTPHYECKYIO SHEPIHIW, OCTANbHAR YACTh Tellia oT-
JAeTCA XOJIONHBIM CaeM B OKPYKatonylo cpeny. OAHaKo Beaen.
CTEHe GONBWION TemJONPOBOZHOCTH MeETaJJIOB Tenjio, Nepe-
XoJlfiee MYTEM TeNJONPOBOAHOCTH OT FOPAYEro cnas K XoJoji-
HOMY, 3HaudTeJbHO Gojbllle, YeM Temflo, NpeBpamaeMoe B
3AEKTPHUECKYIO SHepruw. K ToMy XKe H3 3jleKTpHIecKoH 3Hep-
THH, CO3ZABaeMO# TepMO3JIEMEHTOM, HEKOTOpas JoN# NpeBpa-
maerca B CAMOM TEPMOSIEMEHTE B TEIVIO H He MOXeT OBITh He-
nosnb3osana, O6ycoBIeHHNE STHMH TPHUHHAMR 3aTPaThLl Tel~
J1a BacTOMbKC BEeJHKH, YTO K. N, K. TEPMOIJIEMEHTOB K3 MeTal-
JHYeCKHX NPOBOAHHKOB He npesnmiaer 0,5 %, torma kak zaa
KIeanbHOH TeNJIOBOH MAiMHEI MH NOKHH ObliH 6u mo thop-
Myse (83.2) oxupaaTth NpH Da3HOCTH TeMOeparyp, pasHof
300 °C, k. n. a. okono 50 %. [Tostomy MeTatadeckHe Tepmo-
SJIEMEHTH COBepIlleHHO HEeNpPHTOJHH B KaYecTBe TeXHUYECKHX
FeHepaTopoB TOKA.

Onnako TepMo-9, A, C. MOTYT BOSHMKaTh TakKe B Lenax,
COJepAAlIEX MeCTa COMPHKOCHOBEHHS METal/IOB C HEKOTOpPhI-
MH CNELHANbRO M3TOTOBJIEHHLIMH NOAYNPOBOIHHKAaMH. IIpH
HaJMUHH PAasSHOCTH TeMOepaTyp MeXNy TAKHMH CIAAMH BO3-
HHKaeT TepMo-3. A, C., KOTOpad B JECATKH DAa3 mpeBbllIacT
TEPMO-3, J. €. UHCTO METaMIHYecKHX TEPMOS/IEMEHTOB M IO~



cruraer 0,1 B ma 100 °C pasuwoctu Temnepatyp. Bumecre © tem
BOMEJCTBHE MAJOR TeNIONPOBOAHOCTH HOAYNPOBORHHKOB CO~
OTHOWEHAE MeXKAY KONMUECTBOM TeNJoTHl, NpeBpamaeMoll B
SACKTPHYECKYIO SHEPTHIO, H KOMHUECTBOM TEINOTH, TepAeMol
OyTeM TERJAONPOBOJHOCTE U BHAEAAEMOH TOKOM, CTAHOBMTCA
ropasfio Oofiee GunaronpustabiM, K. . A, NonynpoOBOIHMKOBBIX
TEPMOIAEMEHTOB A0CTHFaeT 15 % M MoXeT GLITh ellle NOBLILIEH,
TloaynpoBONHUKOBbIE TePMOBJIEMEHTH NO3BOMRIOT YKe peanb-
HO TOCTaBHTH BONPOC O CO3ZAHHH EOCTATOUHO 3KOHOMHUHLIX
TEXHHYeCKHX TeILIOBHIX T€HePATOPOB TOKZ, B KOTOPHIX TEmno-
Bajd 3HepPTHA HENOCPe[CTBeHHO NpeBpallaeTcs B 3IEKTPuYe-
CKYI0.

Hna cpaBHEeHHR MOXHO YKa3aTh, YTO B HapOBO3aX TONAHBO
HCNOJBL3YETCA C K, 1L A, OT 4 50 8 %, a B naposbix Mamugax
Manofi MompoCTH K. N. 4. pased 10 %. Bnpouem, B ayummx
TeONMOBWX SJACKTPOCTAHUMAX K. 1. A, pocturaer 30 %, a B
JABHTaTe/I1X BHYTPEHHETD CropasHda, pabOTAaiOIMX Ha BRICO-
KOKaueCTBeHHOM JKMAKOM TOnauBe, oH Joxoaut a0 40—50 %.

Puc, 137, Cxema ycrpoﬁml a NOAYNPOBOAHHKG-
Y e BOI'0 TepsosdederTa: f H 2 — NOAYIPOBOARHKO-
I mite ClepkTH pasmux THmem, § - CoeNEEN-

X TeALHHA MeTanAAmiecKdaf MOCTHK, Nofprpesae-
MEf BHEMHNM YCTOYHHEGM Teuna, R - conpo-
THAB/ICHHE SHUEeR MenH, & KoTopofl WCeOodb-
SYeTCR  S/AEKTPHYeCKad  SHeprHs, BHeumas
gefit APHCOBAHHSEeTCA K XOAOZHLIM KoRIam
crepiciel I 0 2, oxnamgaeMuM BOSAYXOM HIM

mpoTouHol Bof0E

Hsyuenre cpoficTB NOAYNPOBOAHUKOB NOKA3aNo, YTO Cy-
HIECTBYIOT NONYNPOBOAHUKH ABYX PAHYHEX THNOB. B omamx
TOK B TOpPAtYeM CMae WAET OT MeTaAna K TIONYNPOBONHUKY, B
JPYTHX — OT moAynpoRoaHuKa K Metanny. Ilostomy muroako
CTPOKTh TMONYNPOBOAHHKOBHE TEPMOSAEMEHTH TaK, KaK MOKa-
sano #a pec, 137. Ilpu stom TepMo-3. A, c., CO3AapaeMule Ha
KOHTAKTAX KaKAOI'O H3 NOIYIPOBOKHHEOB C META/IOM, CKAa-
Jpisaiorcst. COERHAS NOCASAOBATENbHO HYKHOE UHCAC TAKHX
TEPMOS/IEMEHTOB, MOXKHO HOAYHHTH 6aTapeio ¢ AOGCTATOYHO BH-
COKOfl TEpMO-3. A, €.

§ 85. Hamepenue TeMNepATYPH € NOMOIIBLIO TEPMOITEMEHTOB.
CaMuiM BaXKHHM NDHMEHEHHEM METANAHUECKUX TePMONIeMeH-
TOB fIBAAETCA HX HCNIONAL3OBaHHE )T H3MEPEHH TeMIIePATYpH,
Ecay of#B H3 cliaéB TEpMOAEMeHTA NOAREPKHBATE MPH He-
H3MeHHOH Temmeparype, HanpHMEp DPH KOMHATHOR wiH, B
chaydae Gones TOUHBIX HSMepeHRH, HPH TeMmnepaType TAKILEro



NbA2, TO TEPMO-3. A. C. 3MeMenTa Gy AeT 3aBUCeTh HCKTIOYHTENb-
HO OT TeMnepaTypul Broporo cnas. Eciu TakoH TepMovneMeHT
NporpajyHposath, T.e. ONPeleAUTE TOYHYH 3aBHCHMOCTD
TEpMO-3. [, ¢. OF PA3HOCTH TeMNEParyp Cnaes, To, H3Mepad
TepMa-3. A. €., PA3BHBAICINYIOCH B MIeMEHTS, MOXHO TOYHO OII-
pene/InTs TeMOepaTypy Teaa, KOTOpOro Kacaertcsd BTopoi chnaif.
Ha puc. 138 mokasaHo yCTPOHCTBO TeXHHHeCKOIS TepMOsIe-
MenTa (mepmonapei}.

Pue, 138. Texuuueckas TepMonapa, ynorpefiseMast LA H3MEDCHAR TeM-
nepaTypH TORCUHEEX rasos. Cnafl M3 IIATHHOBOH NPOBOJIOKH H BPOBOJIOKH
H3 NAaTAHOPOAMA NGMEUIAETCA B 30MY BHICOKCR TeMmepaTypH (sTOpsumit
cuaf»). JAaa nNpeaoTepameHds XAMHYECKOTO NeflCTBHA FOPHAVHX rasop Ra
TepMoTapy chalt sammuer dapboporofi TpyGRofi I, CaO00NHEC KOMILH
HPOBOJIOK MOXBEAEHH K 3a)kEMaM 2 B &, KOTopHe MPHCOSZRHSIOTCH K rajlb~
BAHOMeTpY, WPOrpanyHpoRaHHOMY B rpagycax leascus

Tepuonapel 1 U3MepeHHA TeMhePaTypH 06MajAlOT nepes
OOLIYHBIME TepPMOMeTpaMu GOMBIIHMH NpenMymectsamu. [Ipn
NOMOIIH TEPMONAp MOMKHO H3MEPHTh BecbMa BEHICOKHME TeMnepa-
Typht (no 2000 °C u jake Buiure), NPH KOTOPHIX OPHMEHEHHE
HHUAKOCTHEIX TEPMOMETPOB HeBOSMOXKHO. TouHO Tak e Tep-
MOMaphl MOXKHO € YCNeXOM NPHMeHATh H B8 OYeHb HH3KUX
TEMTIEPATYpP, NPH KOTOPLIX BCe H3BECTHLIE TePMOMETPHYECKHE
HHIKOCTH 3aMep3aior. C TepMolapaMB MOXHO NOJYYHTh Bech-
M2 BHICOKYIO TOYHOCTb H3MECPEHHS TeMIEpParyp, onpeieasieMylo
TOTHOCTHIO H3MEPEHHS TEePMO-3. A. C. H HAMHOrO MPERHIIAIC-
IYI0 TOYHOCTb JKUAKOCTHBIX TePMOMETPOB.

Ouenb CYIECTBEHHO TO, 9TO TepPMODApH: ropasioc GoicTpee
pearupyior Ha H3MeHEHHs TeMnepaTypH. [poManHoe sHaueHde
B TeXHHYECKHX YCTAHOBKaX MMeeT H TO OGCTOSTeNLCTEBO, 4TO
TEPMOMAPH JAA0T BO3MOXKHOCTb H3MEDEHHA TeMNEPaTyp HA
SHAYHTENBHEIX paccrosHuax. IaanBaHoMerp Momer GuTh ye-
TaHOBJIEH AAKE HA PACCTOSHHH HECKOJBKHX KHJAOMETPOB OT
Tepmosnementa. FlosToMy TepMOBapH BechbMa 9acTo MPHMEHAIOT-
cfl B TeXHHYECKEX KOHTPONIbHO-H3MEPHTERBHNX Apubopax H aB-
TOMATAaX (CaMONHINYIMHMX TEPMOMETPAX, NCKAPHLIX CHIHAIH3A
TOpax # T. I.), & TaloKe H NpPK HAyYHHX HceaenoBaHHAX, Oco-
6ol Hay4HLI HHTepee npeACTABAACT NPHMEHEHHE TEPMOTIAD NPk
H3MEPeHHH OdeHb MaJuX pasHocrell Temnepatyp. [lpamensasn
YyBCTBHTeNbHHE YCTPOACTBa AJA H3MepeHHs MAJOH PasHOCTH
NOTEHHHANOB, ME MOXKEM C HOMOUBIO TEPMONAD H3MEPHTL pas-
HOCTH TeMIEpaTyp BIVIOTH A0 MHJNUOHHBX ROJNeH KeAbBHHA.

™



Baaronapa atoft BHICOKOK UYYBCTBHTENLHOCTH TaKHe yCr-
poiicTBa MOTYT GbiTh HCIOVIR3OBAKA JIA H3MEDEHHS MHTCHCHEB-
HOCTH pPa3AHYHHIX BHIOB BUAMMOIO HJAH HeBHIAHMOTO H3Jjyde-
HHA [0 APOHIBOIHMOMY HM TEIJIOBOMY AHCTBHIO (HATpeBaHMI0).
Hanparnas uaiydenie Ha OAHH H3 ClIACE TEPMONAPH, MEL BHI30-
BEM er0 Harpepapue, TeM GOMbIIEE, UeM HHTCHCHBHEE HANYYEHKE.
HismMepss BO3HHKAIOMYIO Pa3HOCTD TEMNEPATYP, MEl MOMKEM CHe-
qaTh 3aKMmodeHHe o6 HHETEHCHBHOCTH H3NyuenHs,

Kak Mn yxe ykasuBain (raén. 6), Tepmo-s, 4. c., pasBu-
BAIOWIAACR B OTAENBHOM TepMO3/eMeHTe, oueHb Mana, Ilosto-
My A4 noaydeHHs Gofiee SHAYHTEAbHBIX TepMO-3, A. C, OT-
AeibHblE TEPMO3JIEMEHTHI WacTO COCHMHAIOT B TepmobGaTapeH.
Cxema ycrpofictBa TepmoBarapek u3ofparkesa Ha pue. 139,
Crep:uu w/lH NPOBONOKH M3 ABYX PA3NHYHHX METaANOB 3a-
WITPHXOBAHLE pasauyno, Bee cnad @ ROAREPKUBAIOTCA NPH O~
HOfl Temmeparype, a BCe Chad
b— npu Ipyroit. Orienbhme
TEPMOMIEMEHTH  OXa3kIBAIOTCA
COEAHHeHHBIMH NOCASROBATENb-
HO, H TO3TOMY TE€PMO-3. I, C. 6a-
TapeH H3 1 3AeMeHTOB B 1 Pa3
Gonbile, YeM Y OAHOIO TepMO-

Puc, 139, Cxema repmofiaTapen  MCMEHTA.
Taxkue TepmoGaraped npHMe-
HRIOTCA IJaBHEM o6pa3oM AR
H3MepeHHs HHTEHCHRHOCTH KaKOro-HHUGY ik BUIHMOrO HJIH HEBY-
AYMOTO M3JIYYEHHA N[O MPOM3IBOAAMOMY MM HArPEBAHHI, YTo-
TpelRAOWMeca JUIT STOFO TEPMONIEKTPHYECKHE PajUOMETPH
HJIH TePMOCTONOHKH COASPRKAT MANEHBKYW TepMmobatapeiiky,
9acTh CllaeB KOTOPOH, HanpuMep BCe HeTHHE CRaH, ofpaiena
B CTOPOHY H3JNYMEHHA, 4 BCC HEUSTHME HAXOAATCA ¢ 3ajHeld
CTOPONH NpHGOpa H He noxsepraiotea AeficTerIO HaTYyueHk A, [Ta-
Batoliee HAa OTKPLITHIE CNAK HIJIYYeHHE HATPEBAET HX, H TeMEe+
PATYPa SalIMIIEHHBIX W He3amUMEeHHLX CNaes OKashiBaerc
pa3gHOH, 0TYEro B TanbBAKOMETPE, NPHCOEKKHEHHOM K Tep-
MOCTONGHKY, BOSHHKAET TEPMOTOK. UyBCTBHTEABHOCTE TAKHX
npubopos MoxeT OHTL CleaHa BecbMa BBICOKOH, Hanpumep
MOMHO O0HADYKUThH TEMIOBOE H3NYYeHHE WeAOBEUeCKOro Teia
(puc. 140).

Taxkum 0GPa3oM, UYBCTBUTEALHEE TEPMONAph! MOCYT CHy-
MUTH A9 OOHAPYKEHUA AaMe He OYeHb CHABHO BATDETHIX Ted,
HAXOAAUMIKXCA HA HEKOTOPOM — HHOTKA ACBONBHO 3HaUHTENb-
HOM — PACCTOAHKR OT Habmofatein. Takue npHGOPH! HMeEOT
HE TORBKO OYCHL BAXKHBIE YHCTO HayYHLle NPHMEHEHHSA, HO H
JIEXKAT B OCHOBE NPHMEHAIOWMXCH HA NPAKTHEE METOACB Tak




Pue. 140, Tepwosnextprueckiifi papuomerp, Tennosce nrziysenne (ov

PYRH) nagaer Ma Tepmobartapeficy J; BOSHEEMOMEA TEPMOTOX OTEAOHRET

acpKasbile GyBCTBETeALHONO TaALBaHOMeTpa 2 ¥ safiunK oT Aamni &, or-
pamessnifi sepKafbiles HA WKATY 4, HIMEHACT CBOG NONOKEHHS

HA3HBacMOHd TepMOUE/ERTalKH, T. ¢, OJHAPYKEHHA Ha pac-
CTORHHN (HANPHMEP, ¢ CAMOXETOB) TOPOAOB, 3aBOJOS, NAPOXO-
JI0B H T, 0. 0O HX TENJIOBOMY H3JYUeHHIO.

? 85.1. Onme B2 cnaes xoTenpHofl TepMOTapH (MAATHRA — MAATHHOPO-

Iufi) nosengeH B neds, A Apyrofi cnall HAXOAMTCH NpPH TEMUSPATYpe

0°C. Tancnaiomerp, cOBAHBeHALI ¢ TepMonapod, NOKASHBAET TOK

5,75+10~% A. Kaxopa TeMnieparypa net, ecA cONpOTHBACHHE TEPMO.

napy pasto 10 Om, a conpornpAeniie raibnakoMerpa, BXMOHIA cOB-
FHHETENbHNE Nposoza, paeno 90 Ou? Bocnomayifitecs rata, 6.



Fnapa VI, NPOXOMAEHUE DNEKTPUMECKOIO TOKA
YEPE3 METANNH

§ 86. JneKTpoRHAS NPOBOXMMOCTL MeTanaos. IIpoxoxjenne
TOKa Yepe3 MeTaliit: (IIPOBOIHMKHU NMEPBOTO POAA) HE CONPOBOK~
ZaeTcs XuMHgeckuM namexenueM ux (§ 40). 310 oficToaTenncr-
BO 3aCTaB]feT NPeAoJaTaTh, YTO aTOMEI MeTalaa TPH Apo-
XOXJeHHH TOKa He MepeMeliaioTes OT OAHOTO YYacTKa NPOBOA-
HHKA K ApyroMmy. D10 npeanosoxeHue ObIIO NOATBEPIKICHO
onutaMH Hemeuxoro ¢usuka Kapaa Bukropa Jayapia Puk-
Ke (1845--1915). Pukke cocTaBua Lenb, B KOTOPYIO BXOAHJH
TPH TECHO OPIRATHX APYT ¥ APYry TOpLAMi LUHJHHApA, U3
KOTOPHX fABa KpafiHHX OblAH Meiuble, a2 CPeHHH ANIOMHHHC-
Bulfi. Hepes TH UUMUHAPH MPONYCKAJICA IEKTPHYECKHA TOK
B TedUeHHe BeCbMA JJIHTeABKOro BpeMenk (Gosibmie roja), Tax
yTo Ofilee KOJNHYECTBO NPOTEKUIEro SJAEKTPHEECTBa AOCTHIVIO
orpoMuofl Besrmarust (cewite 3 000 000 Ka). Iponssoma sarem
TIHATENbHLIE AHANH3 MECTA CONPHKOCHOBEHHA Meld H anio-
muHHA, Pukke He Mor o0HapyiuTh c/eloB NPOHHKHOBEHHSA
oxnoro Meraana B xpyrofi. TakuM ofpasoM, NpH NPOXOXACHHU
TOKA Yepes METANIL! aTOMB MeTala He NepeMellaloTes BMecTe
€ TOKOM.

Kaxum ke o6pasoM NPOHCXOAHT NEPEHOC 3aPAAOB NP NMPo~
XOXCJACHUH TOKa 4Yepes Metanar?

CornacHo npeCTAB/ICHHAM MEKTPOHHON TEOPHH, KOTOPHIMH
MB HEOAHOKPATHO MONb3OBANHCH, OTPULATENbHHE H [TONOXH~-
TeJIbHBIE 3apAIpl, BXOAALHE B COCTAB KAMAOND aTOMA, CYLLeCT-
BeHHO OTNIHYAloTCa APYT o7 Apyra. [lonoxuteAbHbIA sapai cBi-
3aH C CAaMHM aTOMOM H B OOBIYHWX YCJIOBHAX HEOTHENHM OT
OCHOBHOH YacTH aToma (ero agpa). OTpHuATeNBHBIE Xe Saps-
Jbl — 3eKTpous, ofiagaomue ONpeeleHREM 3apAIOM K Mac-
coit, noytu B 2000 pa3s mMenbilell Macch caMOro JETKOrO aToMa —
BOJIOPOJA, CPABHHTENBHO JErKO MOTYT OhITh OTAENEHB OT ATOMA;
4TOM, TMOTepABIIHA 9JeXTPoH, o6pasyeT NONOKHTENLHO 3apa-
XeHHhIA HOH, B Merannax mcerja ecTh SHAYMTEAbHOE YHCAO
€CBOGOXHBIX?, OTAGKHBLUHXCA OT aTOMOB SJEKTPOHOB, KOTOphie
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CAYKAAOT 110 MOTAILNY, NEPEXOAA OT OAHOIO HOHA K APYIOMY.
DTH SMeKTPOHH TNOX AeHCTBHEM SJEXTPHYECKOTO MOJA JIeTKO
nepeMemiaioTed 0o MeTaury. HoHH Ke cOCTamAAOT OCTOB Me-
Tanna, opa3yd ero KPUCTAMHYECKYI0 pelleTKy (cM. ToM 1),

OpunuM B3 navGonee yGeZuTenbHBIX SBASHHHA, OOHAPYMH-
BAlOIIHX PAIHIKE MEHKAY NMONOKHUTEAbHLIM H OTPHUATENBHLIM
ICKTPHYCCKAMH 3aPASAMH B METalNe, SIBJAETCH YOOMAHYTHA
B § 9 dorosaexTpuyeckuil spdexT, NOKAZHBAOMAN, ITO H/MeKT-
POHB CPABHHTENBHO JICTKO MOTYT OWTh BRHIPBAHH H3 MeTalJIa,
TOIZlA K&R MOACKWTENbHHE 33PAAH KPENKe CBA3AHH € Be-
HIECTBOM MeTanka. Tak Kak NpH NPOXOXMISHHH TOKAa aTOMH, a
CReAIcBaTebHO, M CBR32HHBIE C HUMH NOZOMHTEABHEE 3apAaLt
He NepeMemaloTcs N0 TPOBOAHNKY, TO HEPEHOCYHKaMH NIeKTpU~
4eCcTBA B MeET4Ne C/IeAyeT CHHTATh CBOGOAHEIC 3JEKTPOHE,
HentocpeacTsennbnd NOATBEDKACKHEM 9THX NpeACTaBAeHHH
HBAJIACH BAXKHWE ONKTH, BHNOJAHeHHWe Bnepewie B 1912 r,
JI. ¥1. Mangeabvmitamom v H. 1. Tlananekcu *), Ho me ony6-
snuKoBauibe #md, UeTtnipe rona cnyers {1916 r,) P. U, Toamen
R T. H. CrioapT onyGAHKOBaNH PE3YALTATH CBOHX ODHTOB,
OKAa3aBIIHXCH aHANOHYHLIMH onurTam Maunennmrama u Ila-
AaJeKCeH,

IIpn nocranoBKe THX ONNTOB HCXONHWIH H3 cAeAylolleR
mbicsiv, Eciin B Meranne ectb cpofopubie 3apaiul, o6aanaio-
HAe Maccol, TO OH¥ AQ/GKHH! MOSIHHATLCA SAKOHY HHEPUHH
{cu. Tom 1). Bhictpo asmkymuficd, HanpHMep, CJIEBa HaNpasd
NPOBOXHHK mpencrassier cofofl COBOKYNHOCTH ABKKYUIHXCH
B 3TOM HanpaBNeHHH aTOMOB MeTalsia, KOTOpHe YBIEKawor
BMecTe ¢ co6oft u ceoGoapbie s3apany. Koraa rakofi mpoBoAHHK
BHE3aNHO OCTAKABAUBAETCA, TO OCTAHABJNHBAIOTCH BXORRINHE B
€ro COCTaB ATOMSY; CBOGOIHLIE Ke SapAALl KO HHEPUHH JOMKHE
fIPOAOVIIKATL ABHAEHHE C/eBa Hanpazo, NMOKa pasjiHyuble Nno-
MeXH (COyMAPeHHS C OCTAHOBHBIIKMHUCA ATOMAMY) HE OCTAHOBAT
#X. [poncxonsmee sipnenne noxoGuo Tomy, 4To Habumopaercs
OpH BHe3amHOf OCTAaHOBKe TpaMBaf, Korga «cpofoaHLier, HE
RPHKPeI/ICHHbIC K BalOHY ApeAMeTi M JIOAH MO MHEPIHH He-
KOTOpOe BpeMst NPOAC/KAIOT JBHIaTbCH Brepep.

Takum o6pazom, KpaTKOe BpeMs NOC/Ne OCTAHOBKH IIPOBOX-
HAKA cBOGOAHHE 3apfibl B HeM IO/KHH JABHTAThCK B ONHY
cropory. Ho apuixenue 3apajfioB B ONPERENCHHYIC CTOPOHY
ecthb wleKTpHuecKHi ToK. CeioBaTeNbHO, ec/lH HAIH PacCyiK-
JeHHA CIPABCAAHBL, TO HOC/NE BHE3AMHOA OCTAHOBKM (1POEOL-
HHKA HANO OXKHJATb TOABACHHA B HEM KPAaTHOBPEMEHHOTO TC-
xa, Hanpasnenue 51010 TOKa NO3BOJNIMT CYJAHTb O SHaKe Tex

*y Jleonuz Hcaakosnn Maunentorram (1879—1944) » Heroxakt Munr-
phepny DNananekca (1880—1947) — coperchue (HSHKH, 2KaREMHKH,
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8aps 0B, KOTOpbie ABHTANKCD N0 HHEPUEH; eCH CJIEBA HaNpaBo
SYAYT ABUTATHCA MOJNOKHTENbHEE 3apflbl, TO OBHAPYXHTCA
TOK, Hanpap/JeRHBA CJeBa HANPaso; eC/IH Je B 9TOM Hanpasie-
HuH GYAYT HBHTaThCH OTPHIATENbHBE 3aPALH, TO LO/IKEH
HabmoaaThcs TOK, HMeOUH A Ha-
npapienye cnpaga Haneso, Bos-
HUKAIOMAA TOK 3aAPHCHT OT 3a-
PANOB H CTIOCOGHOCTH HX HOCH«
tenefi GOMee MNIH MeHee ROATO
COXpaHATL NO HHEPUMH CBOE
IBHXKeHHe, HECMOTPR HA IOMe-
XH, T, €, 0T MX Maccel. Takum
ofipasoM, 9TOT ONKT He TOABKO
NO3BOAACT NPOBEPUTH NpPEANO-
JIOXeHHe O CVIIeCTEOBAHHH B
MeTanne cBOGOAHBIX 3apAJOR,
HO M ONpPeASNHTH CaM¥ 3aps-
IE, HX 3HAK H Maccy HX HOCH-
renefi (Tounee, OTHOIIEHHE 3a-
paza K Macce e/m).
Puc, 141, Hecnenoanue nprpozu B npakririeckom ocymecrs-
SACKTPMIECKOTO TOKA B Merantax JICHHH ONLITA OKasanoch Gonee
YI0OHHM ¥CIOML3OBATH HE NO-
CTYnaTesIbHOR, & BpaulaTelbHOE
IBHKeHHe fpoBogHUKa. CxeMa Takoro ONWTA NPHUBEAEHA HA
pue. 141, Ha Karyuike, B KOTODYIO BJedaHEl JBe H3OJHPO-
BaHHBIE JPYT OT jpyra moiyocn OQ, ykpensexna npoBaJiodHast
cnupans /, Korup cnupaiu npHnmasHel K ofeuM NOJOBHHAM
OCH H NPH NOMOINM CKOAB3AIKEX KOHTAKTOB 2 ({IlETOK») HpH-
COeIHHEHH K YYBCTBUTEAbHOMY raiabsatoMerpy 3. Karymka
OpHBOJKAACE B OBICTPOS BpallleHHe H 3aTeM BHE3ATIRO TOPMO3K-
JAachk, OnuT AeficTBATEIBHO OCGHAPYKH/, YTO NPU STOM B rajb-
BaHOMeTpe BO3SHHKANM 9SJekTpuuecknail Tok *). HanpasaeHue
STOTO TOKA MOKAa3ano, 9T0 N0 HHEPUMH ABHKYTCS OTPHLATENh-
HHe 3apags, MaMepus 3apsijf, nepeHOCHMEI STHM KpaTKoBpe-
MEeHHLIM TOKOM, MOXHC Onio HaflTH OTHOIenHe cBOGOAHOTO
sapAfa ¥ Macce ero Hocutens. OTHOWIEHHE STO OKasaloch
pasupiM e/m=1,8-10" Ka/kr, uro xopoio copnafaer ¢o 3Ha-
YeHHEM TaKOrQ0 OTHOMWGHHS IS SJEKTPOHOB, ONpelefeHHBIM
ApYTHMH CTIOcO6aMH.

*} TpYRBOCTH OCYWECTBACHHA STOTC ONMTA COCTOAT B HeoOXOAUMOCTH
YFCTPAHHTE NOCTOPOHMAE OPHIMHE BOIHHKROBEHHR TOKOB APYTOTO POHCKOA ~
AeHAS, HaCTOMbKO CHABLHEIXK, YT OHH CRocODHM SAMACKWDOBATH OXKHAAeMuT

sbdekT,
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Hrak, onHTH NOKAa3HBAIOT, 9TO B METaANaX HMEOTCH CBO-
GofuLie SACKTPORLI., DTH ONKITH ARIAIOTCA OfHUM H3 HaHGOnee
BaMHLIX NOATBEPXKACHHER 9JEKTPOHHOR TEOPHH METAa/VIOB.
Daexmpuneckut] mox a memansaax npedemasasent cobold ynopa-
Oouentoe Osumenue c60000Hbx rekmponos (B OTNHUHE OT X
GecnopAAOYHOTO TeNIOBOTO JBHXKEHHS, BCeria HMeOerocs B
HPOBOAHUKE),

? 86.1. Merannvueckufi nesapsuKenmnil aucK npusofureda B Omictpoe
BPAILSHEE W, TAKAM 06Pa30M, CTAHOBHTCH «ueHTpRdyToll 244 sAeXTpO-

HOBY. meHtTpoM O & nepnq:;egneﬁ E¥CKa BOIHHKAET PAIHOCTh N0-
‘reHupanos (puc. 142; f — AHCK, 2 — KOHTAKTH,
& — ssexrpomerp). Kaxos Gyaer saax stoft pas-
HOCTH? 2 2
86.2. Tlo cepeGpanolt npopoNOKe ¢ cevcHMeM 7 poly
| wu? npoxosuT Tok cBaW | A, Buukcanre cpeg-
HIGIO CKOPOCTL Y NOPAROUCHHOTO ABHMEHHA SAeK-
TPOHOB 8 TIPOBOAOKE, TIOJIArad, 4TO KaxX-
Auii atom cepefpa ager opHi ceofiofHEfl s7ieKs
Tpod, InotHocTs cepetpa paraa 10,5-10% kr/w?,
el'0 OTHOCHTeNbHAR aTOMHAf Macca pasha 108. )
Tocroaanaa Asorazpo N 4~6,02.10% mome—1,
86.3. CKOABKQ SAEKTPOHOE JWDKHO NPOXOAHTL
Yepes MoNeDednOe CeNeHHe NPOBOAA eXKeceKyHa- :
Ho, yTo0s B Tposogde mea Tox 2 A? Japag saex- Pue, 142. K yn-
TpoHa pasen |,60.10-1° Kn, paxuenaw 86.1

§ 87, Crpoenne meramnos. Kax ceofoiHbie SEKTPOHE!, BXOAR-
LIHE B COCTAB MeTAMIa, TaK H €r0 HOHM HaXOAATCH B Henpe-
pusHOM GecnopagsounoM aswaxenuu (cm. ToM I). Dueprusa sto-
TO ZBHXKEHHA H NpeAcTapaser cofof BHY TPEHHIOW SHEPTHIO TeNd.
Hauxenue HOHOB, OGPA3YIOMHX KPHUCTAIHIECKYIO PelIeTKY,
COCTOHT JIHIE B KOJMeOadHAX OKOJNO CBOUX UOMOMeHMA pas-
poBecus. Cpofonpble Ke SMNeKTPOHH MOTYT mNepeMelaTbes
no BceMy o0beéMmy MeTaNnia,

Ecau BuyrpH MeTaliia Her S/eKTPHYECKOro mojit, TO ABH-
JHeHHE SMIEKTPOHOB COBEPILICHHO XAOTHWHO; B KANAWIN MOMEHT
CKODOCTH DAas/MHUYHHX 3/I¢KTPOHOB PASAHYHE B HMEIOT BCEBO3-
MOXHEIe HANMpasyienus (pac, 143, a). DAeKTPOHLE B ITOM CMbiC-
Jie MOJOGHE OORIYHOMY asy, H MOSTOMY HX 4acTO HAJILIBAOT
SJACKTPOHHKIM rasoM, 1aKoe TelNIOBOe APHIKEHHe HE BEISOBET,
OYeBHJHO, HHKAKOIO TOKAa, TaK KaK BCAENCTBHE NOJHOA Xao-
THIHOCTH B KaXKJAOM HANPaBjieHEK OyleT ABHTATLCA CTONBKO
e 3JICKTPOHOB, CKOJBKC H B NPOTHBONIOJIOXKHOM, H TOSTOMY
cyMMapHbill 3apaji, mepeHOCHMHA 4Yepes JIOGYI0 NACINAAKY
BHYTPH MeTaasla, GyjerT paBeH EYJO,

Heno, 0183K0, H3MEHHTCA, €CJAH MBI HPHAOMHM K KOHIAM
ApoBOJHHKA Pa3HOCTh NOTEHUHANOB, T. €. CO3JAOHM BHYTPH
MeTanna 5AeKTprueckoe none. [lycrs HanpaMeHHOCTb NOARA
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pasna E. Torma ma waxanii u3 sneKTpoHOB feficTByer cuia
eE (e — 3aps) JeKTpOHR), HANDABACHHAN BCJIEICTBHE OTPU-
aTeIbHOCTH 3apRia MEKTPOHOB NPOTHBONONOKHO MNOJIO,
Baaroaaps sToMy aJEKTPOHHL NOAYYAT JONOVIHMTENBHHE CKO-
poCTH, HanpaBJIeHubie B OJHY croposy (puc. 143, 6). Tenepb

RN,
& @ 0 @Z@ s @
A . .
f@.fa \_ e ®
-~ Ty D@ »
Q\@ 3] . \—_

@ +« O « 0O
1)) a)
Prc, 143. &) B oTcyTcTRHe SMeKTpHNECKOro MOJNS CRKOPOCTH SACKTPOHOR
B MeTaJdle HANPaBlIeHH XaoTHieckKH. 0) IIpn HanMuWH 3nexTpHYSCKOTO

DOJIA B METAANE CHOPOCTH BCRX S/IEKTPOHOB MOJMYYAIT MPHPAIeHHS, KOs
TOPhle HAaOpaBleHh DPOTHBOTIGNOKHO HANPMKEHHOCTH noas E

yIEe ABHXKEHHE HJICKTPOHOB He OyZXer BIIOMHE X2OTHYHRIM: Ha-
pAny ¢ OecOPANOYHMM TeOAOBHIM JIBHIKCHHEM 3MeKTPOHHKMMA
raa Gyjser AepeMeliaThCA KAK LeJoe, H MOSTOMY BO3HHKHET
3feKTpHYecKH Tok., Bupamasacs ofpasHo, MOMKHO CKa3aTh,
9TC TOK B MeTaAdax mpeicraBader coboll «IeKTPOHHHIE Be-
Tep», BLISBAHHEIA BHEUHHM ROJEM,

§ 88. MMpuuHHa aJeKTPUYECKOro ConpoTHBAenud. Termepnh Mul
MOXKEeM JIOHATb, NOYEMY METAJMH OKA3HBAIOT CONPOTUBJIEHHE
SMIEeKTPHYECKOMY TOKY, T. . NOYeMy LR [OANEPIKaHAH LIH-
TEJIBHOTO TOK2 HYMHO BCe BPeMS NOAZEDKUBATh PA3HOCTh
NOTEHIIHANIOD HA KOHUAX METAMVIHYecKOre HpoBoaHrka. Ecau
6Ll SNMEKTPOHH He MCOHTHBAMAH HUKAKMX HOMEX B CBOEM HBH-
XKeHHH, To, OyAyvYH NpHBeAEHH B YNOPAAOUEHHOS ABHIKEHUE,
OHH JBHrAMUCH Ob MO HHEPIHHH, Ge3 jeficTBHR IEKTPHUECKOrO
noad, HeorpaHHueHHO joaro, OJHaKo B JefACTBUTEABHOCTH
JIeKTPOHBl HCTIBITHIBAIOT COyAapeHus ¢ HouaMu, Ilpu atom
3JEKTPOHH, O6NIafaBlIme fepell COyZapenHeM HEKOTopoH cxo-
POCTHIO YHOPAJACYEHHOIO ABHXKEHAA, [oc/e coymapeans OyiLyT
OTCKaKHBAaTh B NPOH3BOIBHHX, CAYYafHLX HanpaBAeHUAX,
¥ YHOpPsJOueHHOS NBHMKEHHE NICKTPOHOB {MIEKTPHUECKHHE TOK)
Gyler npespamatbed 8 OGecnopAmoYHOS (TMNOBOE) JBHXe-
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HHe! TOCAe YCTpaHERHS SIEKTPHYECKOrO HONA TOK OYeHb CRO-
po HcuesHer. JlaA Toro wrofnl DOYYHTH AAHTEABHHHA TOK,
HYXHO NOCJHe KaXIOTO COYZADeHHR BHOBb H BHOBbL THaTh
3MeKTPOHHl B OHpeje/eHHOM HanpapicHMH, a A 3TOTO HyXK-
HO, 4TOGH HA SMIeKTPOHH BCe Bpema AcficTBOBasa cuaa, T. €.
yTOOBl BHYTPH METa/Ana OhJIO SAeKTPHUECKOEe MoJe.

Uem G6ABIIAA Pa3HOCTh NOTEHUHANOB NOJLJIEPIKHBARETCA HA
KOHIAX MeTaJ/MMUecKOTO NpPOBOMHMKA, TeM CH/AbHee BHYTPH
HEro SJIEKTpHYECHOR NoJde, TeM OGOIbIIe TOK B NPOBOZHHEE.
Pacuer, KOTOpOro MH He NPHBONAM, NOXA3HIBAeT, YTO pas-
HOCT: NOTEHUMANOB H CHJA TOKA JO/IKHH OHITb CTPOro mpo-
HOPUHOHANBYNE EPYT ApYry (sakonm Owma).

JBurasch mop JeficTBUEM SVISKTPHYECKOTO MOMA, SAEKTPo-
HHl TPHOGPETAOT HEKOTOPYH) KHHETHMECKYIO SHepruio. Ilpn
COYZAPEHHAX HTa SHEPIHA HACTHUHO MEPeNaeTCs HOHAM pe-
[LETKH, OTYErc OHH NPHXOAAT B Goylee HHTEHCHBHOE TeM/IOBOR
psmxenue. Taxum ofpasom, OIPH HANKYHH TOKA BCe BPEMK Npo-
HCXOAHT MePEXOJ JUEPTHH YNOPSAOYCHHOIO ABIDKEHHA NIEKT-
poHOB (TOKa) B SHEPIrHI0 XAOTHYECKOTO ABHIKERHS HMOHOB H
IeKTPOHOB, KOTOpasA npeacTaBaser cofofi BHYTPEHEIOK SHep-
FHIO T€Xa; a 3TO 3HAYHT, YTO BHYTPEHHAA JHEPTHA MeTal/1a yBe-
JAUHBACTCA, STHM OOBACHACTCA BHACJACHHE KOYJACBA TeDAA.

PesioMupys, MOKHO CKa3aTbh, UTO RPUNKRG SAEKMPULECKo=
20 CONPOMUBACHUR BAKMOYAEMCR 8 MOM, MO INEKMPOHN NpQ
CO0CM OBUNCEHII UCTUNINGRIOM COYOAPeRULA ¢ UDHAME Memarsd.
31 coynapenns TNPOHU3IBOAAT TAKOH IKe pPe3ysabTaT, Kak H
Jeficreie HeKoTOpPOoll NOCTOAHHOA cuUNB TpeHus, cTpeMalefcH
TOPMOBHTD JABHIKEHHE SJICKTPOHOB,

Pasauune B NpOBORMMOCTH Pa3HEIX METAJIOB OGYCHOBJCHO
HEKOTOPBIMH Pa3fIBuHAMH B UHcle ¢BoSOMIX SJEKTPOROB
B equuuile ofbeMa MeTalNa H B YCJIOBHAX JABHIKCHHA eKT-
POHOB, YTO CBOAHTCA K Pa3fIHYBIC B cpearelt anune caologno~
ro npofera, T. €. UYTH, UPOXOAUMOTO B CpeAHeM SMEKTPOHOM
MeXY ABYMS COyJapeHHsAMH C HOHaMH MeTaana. OpHakKo sTH
Pa3nuuAs He OYeHb 3HAUHUTENbHH, BCACACTBHE UEro NPOBORM-
MOCTE OAHHMX METAJJIOB OTJINYaetcsl, KaK NoxaswsaeT Taba, 2
(§ 47), oT NPOBOAMMOCTH APYTHX BCENO JHILL B HECKONBLKO Jg-
CATKOB pa3; B TO e BpeMd NPOBOIAMMOCTb jawe XYAUIHX H3
MEeTaAAMYeCKHX NPOBONHUKOB B COTHM THICAY pas fossute mpo-
BOJMMOCTH XOPOLIHX 3JEKTPOJHIOB H B MHUJUIHapAH pas npe-
BOCXOJHT TpPOBOAMMOCTb NCAYNPOBORHHKOB.

Slenenue cBepxnposozumocty (§ 49) o3Hayaer, 4TO B MeTaA~
Ne BOSHUKAH YCAOBHA, NPH KOTOPHX 3/1eKTPOHH He HCMHITHIBA-
10T COMPOTHEJICHHA cBOeMy aswxenuio. [loatomy ans mommep-
KaHUA JIHTENLHOIO TOKA B CBEPXINIPOBOJHHKE HEe HYXKHO HaNH-
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qHA Pa3HOCTH NoTeHuHaloB. JLOCTATOUHO KaKUM-AHO0 TONIKOM
NPHBECTY SJAEKTPOHB! B ZABIMEHHE, H TOIIAa TOK B CBepX-
nPpoBoaHHKE OYIeT CYWEeCTBOBaTh H NOCJAE YCTPAHGHHA pas-
HOCTH noTeHunanoB. O6 5ToM onbiTe Mul ye roBopHIX B § 49.

§ 89. PaGora suixoaa. B § 87 Mu rosopund o 1oM, 9ro cBofox-
HEIe 37ISKTPOHH H2XOAATCA BHYTPH MeTaalta B HenpepbBHOM
TenJOBOM ABHKeHHH. OnHaKo, HeCMOTPA Ha 5TC, OHH He pas-
JETAIOTCA H3 METAMLIA. 2710 CBHJSTENBCTBYET O TOM, HUTO €CTh
KaKHe-T0 CHJAbI, NPENATCTBYIOWHC MX BLIAETY, T. €. YTO HA
SAEKTPOHEl, CTPEMAUINEcA BHIATH 3a MOBEPXHOCTbL MeTanaa, 8
NOBePXHOCTHOM CJIoe AeHCTBYeT SJeKTPH4ECKOe IoJe, Hanpas-
JICHHOE OT MeTanNa Hapyxy (SACKTPOHH! OTPHUIATEABHH). JT10
3HAUUT, 9TO OPH NPOXOXMIACHHH MIEKTPOHA Yepe3 NMOBEPXHOCT-
BHf cnofi MeTanna cuiH, AefiCTBYIOMEE Ha SJeKTPOH B ITOM
€/10e, COBEPUIAIOT OTPHUATeABHYIO padory —A (3gece A>0),
a caelloBaTe/IbHO, MEXAY TOUKAMH BHYTPH MeTanna H cHapy-
KH AMeeTcA HeKoTopas PAasHOCTb NOTEHUMATOB ¢, HashiBaeMad
ROMIEHYUAAOM Bvixo0a.

M3 ckasannoro caesyer, 4T0 AIH YAANEHHA 3JCKTPOHA M3
MeTaina B BaKyyM HYMKRO COBEDIUHTb MPOTHB Cui, AeHcTBYIO-
HMHUX B NMOBEPXHOCTHOM CJIOe, MOJNOKUTeAbHYIO pabory A, Ha-
snIpaeMyio pabomod esixodd. D1a BelHYHHA 3ABUCHT OT NPUPO-
AEl MeTania.

Mexny paGoTofi BHXOAA U MOTSHLHUAJOM BRIXOJA HMECTCR
OUEBHJHOE COOTHOINEHHE

A= ¢, (89. l)
rie £ -— 3apAjA SJCKTpoHA (TodHee, aGCOMIQOTHOE 3HAYEHHE 323~
pAia S/eKTPOHA, DaBHOE 3JeMeHTApHOMY 3apszy). Ilostomy
pa6oTy BHIXOAa OGLMHO 3aMHCHIBAIOT B BHAE €.

PaGoty e@ npoTuB cujl B NOBEPXHOCTHOM CJOE SJEKTPOH
MOXET COBPINKTE 3a CYeT 3anaca KHHeTHYecKol sueprun. Fe-
JAH KHHeTHUSCKAH DHEPTHS MeHbHIe PACGOTH BRIXOZa, OH He
CMOXeT NPOHMKHYTb Uepe3 NMOBEPXHOCTHHIE c/ofl H ocTamercd
BHYTPH MeTaana. Taxuu ofpasoM, yCaoBHe, NPH KOTOPOM
SMeKTPOH MOMET BHJIETETh U3 METaNia, HMEET BHA

”—?2@. (89.2)

3pech m -~ Macca MEKTPOHA, U, -~ HOpMaJAbHAA (mepneHnH-
KYJNAPRAA K NOBEPXHOCTH) COCTABJAIOMAA €ro CKOPOCTH, €¢p —
pabota BHXOZA.

[Mps KomHaTHOH TeMiepaType CPeiHAS SHEPIHA TeIOBOrO
ABHMCHHA 3JCKTPOHOB B META/NNMC B HECKONBKO JeCATKOB Da3s
Menbile paGoThl BHIXOAZ; MOITOMY NPAKTHYECKH BCe JIEKIpO-
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HH YZEPIKHBAIOTCA M0JKieM, HMelOIuMCA B NOBEPXHOCTHOM cJIoe,
BHYTPH MeTaliia,

Paory EnXona OOLMHO M3MEPAIOT He B JJKOYAAX, a
B 9aekmponsosemax (3B). O3ur srexmporieoasm ecmy paboma,
COBEPUICEMAR CUARMU NOAR HaQ 3apAOOM, pasneim 3apAdYy s4eK-
mpoxa (1. e. HaX SJEMEHTAPHLIM 3apHAOM €}, npu npoxoxde-
HUW um PASHOCHL NOMEHYULA0E O0UN B0ABNL:

[ 9B=1,60.10"* Kx-1B=1,60.10"2 Txx. (89.3)

? 8%.1, Patiora smxona aas BoAnbpaMa (MeTasna, NPHMEHAEMOrD AAs

HITOTORJIEHHA HHTH SJAeKTPOHHON AaMnn) pasHa 4,53 5B. Hafaure

HaHMEHLIIYID CHOPOCTh, NPH XOTOPof BOIMOMER BLITET SACKTPOHA

H3 STOrO MeTalNa Hapywky. Macca saextpona pasaa 0,91.10—* gr,

338011.11 ero pasen 1,60-10-1 Kn, O6pacuure, nouexy 1 sB pasen
1,60-10-3% N,

§ 90, Ucnycxanne SieKTPOHOB HAKAACHHHMA Tenamw. Teno-
BOE JBIIKeHHE SJIEKTPOHOB B MeTamie uMeer OecnopsaodHLIA
XapaKkTtep, TZK 4TO CKOPOCTH OTAE/NBHBIX SJEKTPOHOB MOIyT
SHATHTEALHO OTMHYATECA APYT OT APYra, NOAOSHO TOMY Kak
9TO HMEST MECTO LIAl MOJexyxs raza (cm. ToM 1), D10 anauwT,
YTO BAYTPH MeTajla Beerja Hailzercd HeKOTOpPOe THCRO OhiCT-
PHIX 3JIEKTPOHOB, COCOGHBIX HPOPBATHCA CKBO3b MOBEPXHOCTD.
Hubimi cioBami, eciH NPHHATAA HaMH KapTHHA CTPOeHHA Me-
TajAa BEpH&, TO ROJMKHC [POHCXOJHATD CHCNAPEHHEd HICKTPO-
HOB, NOACOHOE HCNAPeRMKy KAAKOCTER,

OnHako MpH KOMHATHHIX TemuepaTypax ycaopue (89.2) sur-
NOJNHAETCA TONBKO JJIt HHYTOXKHON RONH SNAEKTPOHOB MeTal-
Jla, H HCNapeHHe SACKTPOHOB HACTONLKO ¢Malo, uTo ero ofHa-
PYXHTb HEBOSMOXKHO, Jles10 HaMeHHTCS, €C/IH HArPeTh METaAN A0
oueHb BEICOKOA TemmepaTypni (1500—2000 °C). B stoM cay-
yae TEIOBHE CKOPOCTH YBEJHUHBAIOTCA, THCAO BHUIETAIOMHX
3/eKTPOHOB BO3pacTaer, ¥ MCNAPeHAE MX MOMHO JelKo Ha-
Gmogath Ha onbire. JInA NopnoGHOTO ONHITA MOXET CJAYKHTH
aamna JI (puc. 144), copepxamas, kKpoMe HATH Hakaxa K
{(nanpumep, BOADPaMOBO#), eme AONONHHTENbHBIR SAeKTPoL A.
Bosayx 43 JamMnsl TUMATeALHO BHKaYaH, 9TO0M He OCAOMHATH
ABJICHUA Y9acTHEM HOHOB BO3gyXa., Jlamna coeamueHa ¢ Gara-
peeft B, u ranbsanomerpoM I' TaK, YTO OTPUIATENLHHI NOMIOC
OarapeH coelsHeH ¢ HHTBIO HAKaja.

Ilpn xonoawofi #uTH rafbBaHOMETP He NOKasHBAeT TOK2,
TaK KaKk MeXIy KaTOAOM U aHOZOM HET HH HOHOB, HH MEKTpo-
HOB, KOTOPHIE Moryid Ol mepeHocHTs 3apaiel, Ecnm, oauako,
HAKANUTE HMTh NpPH NOMONIM BCIOMOraTeARHOR Gatapen 5,
H ODOCTENEHHO YBEAHYHBATL TOK HAaKala, TO Npd GeaoM KameHnn
HHTH B LeNH NOABAAETCA TOK, DT0T TOK ofpasyercs HCnapaio-
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UWUMHCH H3 HHTH SJEKTPOHAMH, KOTOpHE NOX AeficTBHeM npH-
JICKEHHOTO 3NEKTPHYECKOro NOAS ABHKYTCH or HHTH K K
aiekTponRy A. Uncao sneKTPOHOB, HCHYCKAeMSIX € eMIHHINE
NOBEPXHOCTH PACKANCHHOTO KaTOXA, OUYeHb CHUJIBHO 3aBHCHT

& 5

Pic. 144, HaGmojenwe BHIXOZA SJEKTPOHOB U3 Metaluom: &) ofSmud BUR

YCTaHOBXH; 6} cxeMs ounta: J — Aamma, K — soasfpamobad HHTh, A —

FONORKUTEALHNE SAeKTpoll, By — akKyMyasTopHas OaTaped JAA cosaa-

BHA RalpAXeHHA Me snekTpolamd A u K, By — Gatapea ZAa Haka-

AHpaihs  sonndpaMopofi METH, I — ramvpanoserp, P — pecctar Ats
PETYABPOBANMA HAKANA HHTH

OT €ro TeMnepaTypH B OT MaTepHana, U3 KOTOPOro OH ClenaH
{paBora Buxoaa}). Iloatomy maGmonaeMufi TOK OUeHb OHICTPO
BO3pAcTaeT ¢ MOBLILIEHHEM TEMNEPATYPH HHTH.

Ecan npucoenunuts momock Batapes B, Tak, WTofH HHTh
OKAa3a1ach COSNUHERHONR ¢ NOMCIKHTeRALNLM NOJIIOCOM, TO TOKA
B gen# He GyAeT, KaKk Obl CHMJIBHO MBI HH HarpeBasJH HHTb.
S10 NPOHCXOAMT TOTOMY, WTO BJAEKTPUUECKOE NOJE Teneph
CTpeMHTCH ABHrars snexTpome or A & K u mostoMy Bo3Bpa-
LiaeT HCOAPUBIIHECH SVIGKTPOHH 00PaTHEC B HHTb HAKaNa. JToT
OTINT AOKa3hIBAeT TaKMKe, UTO H3 METAJJIOB HCHapRIOTCHA TOMbe
KO OTpUIlaTe/IbHbe SHEKTPOHH, HO He NOJOMKHTENLHLIE HOHMI,
KOTOpLE NPOUHQ CBASARL B KPHCTALNHYECKOH pellleTKe Me-
Taana (cp. §9).
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Onucannoe fBAEHHE, HOCALNCe HASBAHHE MEPMOSACKIMPON-

#od amuccuu, uauuto cebe pasnooGpasHbie H BaXKHBe NpH-
MeHeHHA.

?

90,1, Ecny mexay sagkanesHof HETBIO M 28HONOM SeXTPOHNOMA JaMiH
NPHAOKHTE G0AblIOe HanpmKesHe (HECKOABKO THICHY BOMBT) TAK,
YTo0H NOTeHUMA HATY OHA OTPHUATEAEH, TO AHOA CHABLHO PACKANS«
eres 1; MOMeT Jaxe pacnaapHTach. QOLACHHTE, NOYEMY S5TC HpOHC+
XORHT

$0.2, Byaer a¥ ranbBAHOMETD NOKAZHBATE TOK B IeNH, cogepxames
Abe SMEKTPORHHE JIAMIL, BEJIOYCRHLe HABCTpedy APYT ApPYTY, Kak
noKasaHo Ha pue. 1452 HauepruTe cxeMy BXIOUenns MamMm, NpHE KO-
Topoli rasnBagoMeTp OfHapYMHT TOX,

+ ""‘l—_“
Puc. 145, K ympaxne- Puc. 146. K ynpamuenno 90.4
aHo 90.2

00.3. C Kakofi CXOPOCTRIO NOCTHTHYT aHOfia sVleXTpoHHOR JlaMbp
BIEKTPORM, HCMAPHBINMECH C HAKaJACHHOTO KATONA B ABHMYMHECH K
aBoAy Nox JeficTEHeM NMPHMOAEHHONO MEXKAY aRCIOM H KaTONOM Ha.
ggnxmn&a 200 By Hanuwe of siekTpoHe BOSEMMTe H3 sajaum 89.1.

4. Haxiefite Ha oSWMAYIO OCBRTHTEIBHYIY JaNMy NOXOCKY OJI0-
BAHHOR GYMarH A NpHcoelHHHTe ee K sdlektpockolty {pc. 146). 3epa-
AvTe SREKTPOCKON NOJOKKHTEALHC H BRAIOYHTE TOK B Jamne. [TosTopn.
T¢ ONNT, 32PSAHB SNEKTPOCKON OTPHUATENLHS. Yen oObACHATS, YTO
B NEDBON CAy4Yae NPH BRJIOYERHH TOKA JUCTKY SAEETPOCKANZ COAAA-
KT, & Bo BTOPOM Her?



I nasa Vill. NPOXOMAEHUE DNEKTPMUECKOTO TOKA
YEPE3 TA3bl

§ 91. CamocrofTeAnHas M HeCAMOCTOSTEAbHAS MPOBOAHMOCTD
rasoB. B ecTecTBeHHOM COCTORHMM TasH He NPOBOAAT IACKTPH-
YEeCcKOro Toxa, T. €, ABAAKTCA IIHSJIGKTPHK&MH. B STOM JIETKO
yOEAHTBCS € HOMOIEHIO NPOCTOrC ONHTa, H30GPAKEHHOrO Ha
puc. 147, KOTOpHil HOKa3EIBaeT, YTC Aame UYYBCTBHTEABHRH
rajibBaHoMeTp He O0HApyXHBAaeT TOKAa, €CIH Lenb NMpepBana
BO3AYWIHBIM FIPOMEXYTKOM. MuI IONE3yeMCA STHM BCAKHRA pas,

J

0 5
m\“&nu unp,,ym

Pic. 147, Tasyl B ©CTECTREHMOM COCTOSEHH He ARAAIOTCA NPOBOIHMNAMH:
I — rasoBmil mpomemxyTox, 2 -— aKKyMyaaTopHan OaTapes, 3 -— raib-
BaHOMETD

KOTZa JKeAaeM NPepBaTh HAYIGHA TOK: BEIKMOYAA PYGHIBREEK
HJIH NOBOPauyHBAA BHEKJWOYATENDb, MBI TeM CaMbiM CO3JaeM BO3-~
AYLUIHNA NPOMEKYTOR MEXAY IByMS TOukamH Uenu. Hsoan-
pylolttne CBOACTBA Tasa OUbLACHAIOTCA TeM, YTO aTOMHL H MOje-
Eynul Ta30B B eCTeCTBEHHOM COCTOAHHH ABMAAKTCH Heﬁ'rpaab—
HhIMH, He3apfXKeHHHMHM, vacTHIamd. IlostoMy B OGHIMHBEIX
YCNOBHAX B Tase MOYTH HeT ¢BOOOAHLIX HOCHTe/IeHl 3apaia, ABA-
*KeHHE KOTOPEIX MO0 Ol CO3HATh SJMEKTPHYSCKHHl TOK.
Orciona ACHO, YTO, AAA TOTO uTofH CHenaTh ra3 NMpPOBOAs-
UM, HYXKHO TEM HJAR HHEIM cnocofoM BHECTH B HETO MWIH CO-
3AaTh B Hem CBOOOJHHE HOCHTENH 3apAZa —— 3apsKeHHLe ¥ace
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THIR,. [1pu 5TOM BO3MOXKHLI ABa caydas: ARGO ITH SapKEHHLe
YACTHIR CO3NAUOTCA fAelcTBHEM KaKoro-HHGYAb BHEWHEro dak-
TOPa HAH BBOJATCA B ra3 W3BHE, KGO OHH CO3NAQTCA B rase
JefiCTBHEM CaMOTO SVICKTPHUECHOTO NONA, CYLECTBYIOHETO
MEKAY SAEKTPOfaMu. B mepBOM cAyyae MPOBOAKMOCTEL Fasa
RA3BIBAGTCA HECAMOCMORMEALHOL, BO BTOPOM ~— CAMOCHIOAMERL
Holl,

§ 92. Hecamocrosrenseas nposomumocts rasa. [Ipocrefimmi
OHRIT, WIAKCTPHPYIONWMA BOSHHEHOBEHHE HECAMOCTORTENLHOMN
NPOBOAHMOCTH Ta308, MOXKeT OGHTL OCYIECTBAEH € NOMOLILIO Y-
TAaHOBKH, M3olpaxenHofi Ha pHc. 147, FoTopam noKa3nBpaerT,
4TO B OGEMHKIX YCJOBHAX a3k He TPOBOZAT TOKA: HECMOTPS Ha
NPRJAOKEHHOS HANPSIKEHHE, rafbBAHOMETP B UENH NOKash-
BACT OTCYTCTBHE TOKE.

Harpeem Tenepb ras B nmpoMexxyTtke ! RO OveHb Bhicoxofi
TEMIIEPATY DL, BHECH B HENO SaXKHEHHYIO ropeaky (prc. 148, a).
TanpBanoMeTp TOTHAC 3Ke YKaeT uosprenHe ToKa. Caenosa-
TeJAbHO, NPH BHICOKOA TeMneparype MOJeKyAH rasa yxe He
ABNAIOTCA HE3apTKEHHBIMH, 4 N0 Kpafineli Mepe HeKoTOpaA
BX ZOMIR PacnaaeTcs Ha NOAOKHTEAbHBIE H OTPHIATE/bHNE Yac-
TH, T. €. B Fase noasasiorcs Houkl. [Tpoliece o6pasosanua HOHOB
B KakoM-AuG0 Fa3e HA3KBAOT woxusayued storo rasa. B onu-
CAHHOM ONHTEé HOHK3ALMA RBJARETCA CACACTEHEM Harpesa-
HUR rasa.

Ecny HanpaBuThb B rasoBHfi APOMEKYTOK CTPYIO BOSAYXa
OT MaJeHbKOH BO3AYXOAYBKH H Ha WYTH CTPYH, BHE TIPOMEKYT-
Ka, NOMECTHThL HOHH3YIOMee NyamMa (puc. 148, §), T0 ranesano-
MEeTp NOKa3niBaeT HEKOTOPHA TOK. DTO SHAYMT, U4TO HOHM, BO3-
BHKUIKE B IVIaMEHH, e HCYe3aI0T MIHOBEHHO, 3 MepeMellaloTcH
BMecTe ¢ T230M. OXHAKO TIPH YBeAHUCHHH PACCTOAHHA MEXIY
nJaMeHeM M Ta30BHM NIPOMEXYTHOM TOK IOCTeneHHO ocnabe-
BaeT KB ﬂpH paCHMO}ICEHHH NAaMeHH B HECKONBKEX CAHTHMET-
Pax NPaKTHYECKH HCYE3aer BOBce, DTO NOKA3WBAET, YTO NOCHAE
YCTPaHeHHA NPHYHHLL, BL3BIBAIOLIEHR HOHH3AIIHIO, YHCARO HOHOB
B raae GHICTPO yMeHbllUaeTcd H Yepes KOPOTKOE BpEMA Ta3 ouATh
NpeBpaniaeTcs B JUOACKTPHK.

HcuesHoBense nonoB B rase ofhACHASTCA TeM, 4TC PasHO-
HMEHHO 3apAMeHHbHIE HOHLI CTpeMATCA COMH3HTLCR NOJ BAHA-
HHEM CHABl 9/SKTPUYECKOTO NPHTAMEHHA M 0OpPH  BCTpeue
BHOBb BOCCOSAMHAIOTCA B HERTPanbHYIO MOVIeRyy. Takoil npo-
Lecc HOCHT HA3BauHE pexombunayuuy Honos, BeseacteHe pe-
KOMGHHAIMH OJHAXKH CO3NAHHAA APCBOAMMOCTh Ta33d He €O~
XpaHfaerca, a JaNA NOJAYUeHRA LAHTEALHOIO TOKa H306x0}l.ﬂM0,
91006l B Fase HenpepwBHO NPOKCXOAMJIA HOHH3ALMA.
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Harpepayne rasa A0 BHICOKON TeMIepaTypH He SBARETCH
©RUHCTBEHHHM CIOCOO0M HOHM3ALMH MOJIEKYJI HJIH 4TOMOB rasa.
Hefitpaabrbie aTOME HWJIH MOJEKYJH Iasa MOTYT HOHHIOBAThb-
¢, T.e. NpHOOpeTaTh SJEXTPHYeCKHH 3apAJ, TaKKe H NOX

7

F

30 5
@“..yuljlm; . ,,w

3

5 0
'\\“\\nnilr ﬁ’ﬂ

&}
Pue. 148, a) Tas, pounscsaHHRl TJMaMeHeM, NPOBOAHT SJeKTPHUeCTBO.
&) Ecny Bo3AyX, HOEM3OBAHHHA NJaMeHeM, TPOXONHT AQ TJACTHH Hes
GoNEmos PACCTOSINBE, TANLEAHOMET) NOKASHEBAeT Hafhude ToRa, § — Ta-
BOBRA TPOMEMYTOK, 2 -— ARKYMyJAATOpHAR Oatafes, § — [aabBaBOMET]

BOSAEHCTEHEM PHIA IPYIHX (aKTOpOB, EB&HXHCHIDMM H3 KO-
TOPHX ABJSETCH DPEHTreHOBCKOE HSJAYUEHHE.

O6rune NMpomece HOHWAALHM COCTOMT B OTPHIBE OT MOJe-
Kya:l 37eKTpORa, Gnarojapa [eMy OHa CTAHOBHTCH MOMNOKH-~
TeabHEM HOHOM. OcBOGOAMBIIHIACA SMEKTPOH ¢aM CTaHOBHTCH
cBOGOAHEIM HOCHTE/IEM OTpHIaTenbHOro 3apaja. Oxmarko Bo
MHOTHX CJIYY2fX SJIEKTPOH ANPITIHIIACT? K KaKofi-HUOY b Hefir-
panbHOll MOJIeKyJe, KOTopad, TAKHM OGpa3sOM, CTAHOBHTCA OT-
PHUATEAbHO SapmkeHHHM HOHOM. Hepeaxo ¥ mosoxuTeNbHHE
H OTPHIATEABHEE HOHK NpeICTABRAIOT cofofl He eMHHYHEIC
MOHM30BAHHHE MOJEKY/H, a4 TPYANH MOJeKyJ, NPHAMNILHX
K OTPHLaTe/IbHOMY HJIH HONOMKHTeABLHOMY uoHY. Daaropaaps
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STOMY, XOTH 3apAj KAKJIOTO HOHA paBeH OAHOMY, ZRYM, PEARO
Gonbinemy HHQIY 37€MEHTADHHIX 3apHA0B, MacCh HX MOTYT
SHAYHTEJILHO OTAHYATLCA OT MACC OTAGABHLIX ATOMOB HIM MO-
JIEKYJl; 9TAM T'a3oBHe HOHM CYUIECTBEHHO OTIRYAIOTCA OT HOHOB
SACKTPOVIHTOB, NPEACTABAAIONIHX BCerla, KaK ME BHAEAH, aTO-
MBl HM onpeReieRHKe TPYHNE aromoB. B cuay sroro pasau-
YHA NPH HOHHOA NPOBOIHMOCTH Fa30B Hé HMEIOT MECTa 32KOHH
@apajes, CTob XapaKTepHHE AAZ NPOBOAHMOCTH SHEKTPOJIH-
708,

Bropoe, Taxue ouerb BaXKHOE, OTAHURE MOHHOR nposOmi-
MOCTH [830B OT HORHOH DPOBOAMMOCTH SJIEKTPOJIHTGB COCTOMT
B TOM, UTO ANf rasos He cofGmopgercst sakonm Oma. Mamepasa
cuay ToKa J, nporekaiomero uepes rasoBeilt NpOMEKYTOK, H Ha~
npAxente U Ha ero rpanunax (3MeKTPojaAx), Mui Hafilied, 370
sasHcHMOCTh [ oT U (Tax HasmBaewmad BOAbLTAMNEPHas Xa-
PaKTePHCTHKA) HMeeT AOBWIDHO CIOKHEE Xapaxtep. B To Bpe-
Mf Kak JAs NPOBOIMHKOB, NOMYMHAOMEXCA 3akony Owma
{B TOM uHCJe H AN SEKTPOJHTOB), BOAbTAMNEPHAS XapaKre-
PHCTHKA HMEET BHJ HaKJAOHHOR npaMofi, NOKasulBalomel npo-
NOPUHOHANBHOCTD MEXKAY BesHunnamy  # U, pna razos, B sa-
BHCHMOCTH OT XapaKTepa paspsija, OHa MMeeT pa3Hao0pasHyo
Gopuy.

B uactHOCTH, B CJIydae HecaMOCTOATEAbHOR UPOBOAHMOC-
TH, H300paXKeHHOM Ha puc. [48, noaydaerca rpaduK, noxa-
sapnbi Ha puc. 149. Toabko DpH HeGOABRIEX 3HAYCHHAX
U rpagux Hmeer Bujp mpsmoll, T. e, sakon Oma npuGru-
JEHHO COXpaHseT CuAY; ¢ poctom U/ xpupas sarufaerca H,
HauMHaA ¢ HEKOTOPOTO H2NPAKEHHA — OGHYHO HECKONBKHX
JAECATKOB BOJbLT,~~ NEPEXCAHT Lgonen
B FOPH3OHTANbHYID HNPAMYIO. ’
9ro ospavaer, 4T0, HayHMag ¢ f0
HEROTOPOro HANPAKEHHS, TOK
COXpaHSeT NOCTOAHHOE 3HAYe- 5
HHe, HEeCMOTDA Ha YBoJHYCHHE
HaupsKeHud, ST NOCTORHECE, 1 : 1 Yo
He 3aBHCALlCE OT Hanpamenua & 00 200 300 490 44
aHauenne CHALl TOK2 HasHpaior Pue, 149, Tox Bacumenus npH
MOKOM HACHIUEHUS. HECAMOCTOATENBHOA  NPOBOLMMO~

CTH ra3a

HerpyaHo nNoHSTh CMBICA
NOJYYeHHHX pe3yarraToB. Bua-
4aje ¢ pOCTOM HAaOPAMCHHA YBeJHYHBACTCH YHCAD HOHOB, Bpo~
XOIAIIMX 83 €JMHHIYy EPEMeHH uYepe3 ceueHHe paspafia, T. €.
yseanuuBaeTcA Tok [, n6o mORW B Goslee CHALHOM LOJe ABH-
sKyTea ¢ Soabmedt ckopocTeio. Ofpako, Kax 6kl GHCTPO EH IBH-
rajauch HOHH, YHCJAO KX, NPOXOIAlNEe Yepes ITO ceueHHe 3a
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€JHHHLY BpeMeEM, He nOXeT OulTh Gosbile, YeM ofiiee YHCIO
HOHOB, CO3/2BAEMBIX B pas3pale B €QHHULY BPEMEHH BHELIHHM
HOHH3YIOMMM haxTopom, Ecan, nanpumep, ropeaxa cosfaer 3a
1 ¢ MHANHOH Map HOHOB, KAXKIHN A3 KOTOPHIX HMeeT 3apa]
1,60.10-% Ka, To mMakcuMaNnbHEA 3apaj, NpoXomallxi depes
ras 3a 1 ¢, T. &, MaxcuManbHHR TOK, paped 10°-1,60.10-1"=
e=1,60.10-* Ka/c=1,60-10"% A, J10 H ecTb 3Ha4eHWE TOKA
HACBULEHHS B JaHHOM cAyyae. Ecan 6o Ronusyouui daxtop
OBl CHALHEE, T. €. co3xapax 6: B 1 ¢ Goybine HOHOB, TO H 3HA-
qenHe TOKa Hachlillenus Guio Gu Gonbute. OZHaKO H B 5TOM Cay-
uae npefeAbHas CHAA TOKA onpeleasaach Ghl AeAcTBHEM HORH-
aylomero daxkropa, a He HanPAXKCHAEM, T. €. HMeNO OH MecTO
HacHienne, TOABKO B TOM cayuae, KOTAA HORH3YoOWHA dakTop
HACTOJLKO CHJIEH, TTO Jaxe NPE GONBIIHX HAMPAKEHNAX SJeKT-
pHUuECKOe NoJe He YCIERaeT YBOMHTL BCe 00Pa3yiomHecs HOHbI,
I MH e OyfeM HMeTb Hachle-
HHA, DTO W HMEET MECTO B HJIeKT-

ponaTe, Tle BCIERCTBHE HJIEKT-

Moo} ponMMTHUECKOH — JMcCOmMANHH
§71) cxopocTe oOpazoBanHA

| Tow macsienus HOHOB 49pe3BHYafiHO BenHKa.

[TosToMy AJA SAEKTPONNTOB Mbl
! » BCerid HMeeM JHMb HAYAAbHYIO
L - JacTh KpHBOH, H3obpameHHoft

Puc, 150. BoabrannepEas xapag»  Ha puc. 149, T. e. BAa HHX cO-
TePHCTHRA HPH NEpeXofe OT He- *
et o . CTJACISH Sakon Dua %)
MOCTORTERLHOMY '
KO, UTO eCJIH NOCHIe ACCTHIKEHHA
TOKA HacHIeHHA B T'aze PONOJDKATH SHAYHUTENBLHO NOBHINATH
HanmpsKeHie, 10 XOJ BOMbTAMIEPROH XapaKTepHCTHKM, Npes-
crapfenHod Ha puc, 149, Bresanso Hapymaerca, IIpwm zo-
cTatou#o GOABIIOM HANPAMEHHWH TOK PE3KO BO3PACTAeT
(puc. 150).

CKauoK TOKa NOKA3HBAaeT, UT0 WYHCJAO HOHOB CPasy pesko
poapocao. Tlpuaruofl 37010 ARAAETCA CAMO NIEKTPHUECKOe NC-
fe: OHO coo0ULaeT HEKOTOPHM HOHAM CTONb GOsbIne CKOPOCTH,
T. € CTOAD GOMBINYIO IHEPIHIO, IO NPH COYA2PEHHUAX TaKHX
HOHOB C HeATPAJBHBIMH MOJIEKYJaM# ROCAeAHHEe pasGuBAIOTCH
#a HonH. OOllee WHCNO HOHOB TENEPh ONPEAEAAETCH HE HOHH-
syrolifuM (pakTopoM, & JeficTBHEM CaMOTO NOAs, KOTOPOE MOXeT
€aMo NOoARePKABATh HeOOXOAUMYIO HOHH3AUMIO: NPOBOAAMOCTD
H3 HEecaMoCTOATEeAbHOR CTAHOBHTCA camocrofiTesibHOf. Onn-

*} Tpu ouerb GOABUIMX HANPAKEHRAX B SHCKTPONHTAX YAARCCH HA-
Gofath EeGOMLILRE OTCTYNMEHAN OT 2akosa Oma.
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CAHEOE $BJIEHRe BHE2ANHONO BOIHHEHOSEHHS CaMOCTOATENLHOA
NPOBOJMMOCTH, HMEIOIlee XapaxTep npoloA rasoBOro npoMe-
WYTKA, ~— HE ERMHCTBEHHAA, XOTA H BechMa BaxHas, (opMa
EO3HHKHOBEHHS CaMOCTORTeAbHOH npoBomkMoctu. K onmca-
HHIC Pa3/JHYEKIX CAYYaeB CAMOCTOATEABHON NPOBOAMMOCTH Ta-
S0B MHI ceHyac M nepeljed.

§ 93. Hcxposoht paspaa. IIprcoeannHM WapoBLIe SNEKTPORH K
Gartapee KonzeHncaropo (puc. 151} u HauneM 3apsAAKy KOHZeH-
CaTOPOB MR NOMOIIYM SAeKTpHuecKoli MamuHH. [Io Mepe sapag-
KH HOHJAEHCATOpOB OyJMeT YBeNHYHBATLCA DA3HOCT 0O~
TEHUHANOB MEXAY 3AeKTPONAMH, a CJAelOBaTeNLHO, GyHAeT

i anermpuieciod
MAULUNE

Puc, 15[, Ecau HanpaAMeHHOCTS NOJNN 8 BO3MYRe AOCTHraer MpEGAHIH-
Tenblo 3 MB/M, To MacTynaer ssexTpuuecKHil npoGofi rasa M BOSHHKAT
BNEKTRHYECKAH HCKpPA

YBEIHUHBATLCA H HanmpfKeHHOCTb Moas B rase. [loka nanps-
MEHHOCTh NOJIA HEBeJAHKA, B rase He/lb3H 3aMeTHTh HUKAKHX
H3meneHRE, OAHAKO NPH JOCTATOYHO GONBLIOHK HANDAIKESHHOCTH
noas (okoao 3 MB/M) memay sinekTpofaMr nosiBaneTcd 3JeK-
TPAYECKAA HCXPa, HMEIOMAA BHA SPKC CBETALIErOCH H3BHJHC-
TOr0 KaHaja, cOepuHsomero ofa 3fekrpoja. I'aa BGausu
HCKPHI RATPEBACTCA A0 BRICOKOR TeMIepaTypHl H BHeSamHo pac-
IIHPSIETCA, OTYEr0 BOSHHKAIOT 3BYKOBHIE BOJMHE, W MHl CALHIHM
XapaxTepHuti Tpeck, Konnencatopm B 10t ycramoske cy-
WECTBYIOT AIA 10ro, HTOOH cAenaTh HCKPY OOJee MOILHOM.

Onucannad ¢opMa ra3oporo paspAaa HOCHT Ha3BaHHe
HOKPOGO2o PAsPRO HAH HCKpOBoro npoboa rasa. Ilpu wacryn-
JICHHU UCKDOBOIO Pa3pAja ras BHE3AHHO, CKAUKOM, YTpauusa-
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eT CBOM IUSJeRTpHYeCKHe CBOACTDA H CTAROBHICH XOPOIUIMM
npoEcAHHKOM. Hanpa:KeHHOCTs NOJS, NPH KOTOPOH HACTYHAET
ncxpoBoll mpofioll rasa, HMeeT PasIMUHOE 3HAUEHHE Y PasHEIX
Ta30B H 32BHCHT OT UX COCTORHHA (JIaBJIEHHS, TEMIEPATyph).

TIpa sajandHoM HaNpFAXKEHMH MEXJY 3JIEKTPOJAME HAnps-
HEHHOCTD NMOJIA TeM MEHBIIe, 4eM Aallbllie HAXOASTCH SJIEKTPO-
Eul 1pyr o1 apyra. lostomy, uem Godibllle paccTOMHUE MEKAY
aNlekTponamu, Tem GoJbiiee HaNpsKeHHe MEXKIY HHMA Heo0X0-
AUMO A% HACTYWJICHHHA HCKpOBOro npofosi rasa. J10 Hampsi«
XeHHe HASHBACTCA HANPANEHUEeR npobos,

3HaA, RaK 9aBHCHT HARApAXEHAe NpoSoR OT PACCTOAKHA MEN(TY SJeK-
ThofmaMH Kakof-nmbo onpefeaeHHoi GOPME, MOKHO HIMEDHTB HEH3IBECT~
HO¢ DANPAKEHHE TIO MaXCEMAALHOH
Aaune uckpei. Ha amoM ocHORaHO yoT~
Yoﬁcmo HCEPOSOTO BOJLTMETpA (pHC.
52), yaobnoro nas rpyGoit ouehukd
GOMpIMX HanpameHAd (HanpaMep,
B PEHTTeHOBCKHX YyCraHOBKax). Ou
COCTOHT M3 HBYX MeTAlJHYECKHX H3O-
JHPUBAHHEY LIAPOB, OAHE H3 KOTOPBIX
MOMET Mapno nepememarses. Hapn
NPHCOBAMHEAIOT K HCTOUHHKY, Mamps-
JKeRHe KOTOPOTO JREAZICT HAMEPHTS, H
COIHMA0T HX IO TeX Dop, 0Ka HE BO-
SHHKHeT HWCKkpa. Vsmepsa paccrosnune
MEXAY [MAPaMH M CODTBEICTBYIOILEE
HalpsHeHRe, BPH KOTOPOM NPOHCXORHT NpoGoR, cOCTABAAIT CREIHANBHHE
TabARyE, APY NOMOMM KOTODHX 3aTeM ONPefeAsior HAUPAXenHe 1o AJHHe
HCEpH. B KauecTse npumepa ykamem, uto npu pacctrosumy 0,5 oM mexuy
HIApaMH AHameTpa § o HampmkeHne npoGog paeno 17,5 xB, a mpu paccrod«
HHH 5 cM — oxoao 100 kB,

Puc. 152, Hexposoft BoambTMerD

Bo3nukHOBeHue NpoBos OGBACHAETCR chieaylomuM obpa-
soM. B rase Bcersa ecrh HEKOTOPOE UHCNO MOHOB H 3JEKTPO-
HOB, BO3HHKAIOIMX OT cAydafiHeix npuyiH. OOHYHO, OIHAKO,
UHC/IO HX HACTOJBKO MaJo, 4TO a3 NPakTHYeCKH HE APOBOJHT
anekTpadecTsa. [IpH cpaBRUTENbRO HeGONBIIMX SHAYCHUAX
HANDAXKEHHOCTH NOAA, ¢ KAKHMH MBI BCTpeYdemMcs npu  us-
YUCHUH HeCAMOCTOATENbHON TMPOBOJMMOCTH Tas30B, COYAapPEHHSA
HOHOB, NBHXKYIIHXCA B SAGKTPUYECKOM Nove, ¢ HeATpaALHH-
MH MOJIEKYJIaMU Ia3a NPOHCXOAAT TaK ¥e, KaK coyAapeHnd yn-
pyrux wapos. IIpy KaxaoM coyjapeHHH ABHKYIARCH YaCTH-
Ia epesaeT NoKoslkefic uacTh CBOeH KHHETHYeCKOH asHep-
THH, B ofie YACTHIEL NIGCAe cOyaapeHia pasneTAOTCA, HO HHKa-
KHX BHYTPEHHHX H3MeneHMH B MHX He nponcxoamT. Ommako
IpH AOCTATOYHOH HAMNPSKEHHOCTH IOAH KHHETHUECKa# dHep-
THA, HAKOMJISHHAH HOHOM B NPOMEKYTHE MEXKAY NBYMA cOoyia-
PEHHAMH, MOXKET CIASAaTh A nocra’roqnoﬁ, 97006 HOHH30BATh
HEATPa/bHYIO MOJEKYJYy NpH coyaapenud. B pesynbrate o6-

210



pasyercd HOBHI OTPHHATOABHLIA SACKTPOH M YMONGKHTENLAO
sapmuenutdlt octatok — HoH, Takoll npouece HONU3ALMH HA3H-
BalT Yydapnod wonusayued, a Ty palory, KOTOpPYQ HYKHO 3a-
TPaTHTh, YTOSH NPOH3BECTH OTPHIBAHKE SJICKTPOHA OT ATOMA,~—

~ ™)
Puc. 153. Ceoboasmfl saexTpon
1 npH coyZapeBHH C HeRTpasb-
nofl Monexyholi pacmeniiger ee
Ha sierTpol 2 W cpobonrult noao-
MHTSNLHRA HoH, Siexiponut ! H
2 npH panbHeRICM COYAApeENHA ¢
AefiTpanLBLHMY MOACKYIAMY CROBA
pacIienAAIOT HX HA NeKTpoHH 8
H ¢ 4 c30lomHEE TIONONHTEAbHLE
HO®DI, H T, A.

pabomoil uonusaguu. PaboTa HOHH3ANHH 3aBUCHT OT CTPOSHHA
aroMa H MOITOMY Pa3AHYHA AAA PasHMX rasoB.
OGpazoBapmkecss 7OR BAHSHWeM YAAPHOW HOHM3AUHH
WIEKTPOHEL H HOHH YBENHNHBAIOT WHCJO 33pAj0B B rase, ApH-
4eM B CBOIO OYepPenb OHH NPHXOJST B BBUMEHHE NOXK HeACTBUEM
SAEKTPUYECKOIO NOJIA ¥ MOTYT NPOH3BECTH YAAPHYI0 HOHH3A-

) -

- -
Puc. 154, Mapunoofipasnoe pas-
MAOHKEeHHe NIONAOKHTENBHEIX HOHOB

H SAEKTPOHOR IpH  COYJAPEHHH - +
NORCKHUTEALAHMX HOHOB ¢ HefiTe

panbHEIME MOJEKY/IaMH
- +
L -

uHi0 HOBHIX aromoB, TakuM o6pasoM, 3ToT mpomecc ¢yCH/IH-
BaeT caM ceff», U HOHH3AOUR B Faze GRICTPO JOCTHTAET OUEHB
Goabumof BennyAEW., Bce siBienMe BIOJNIHE @HANOTUIHO CHEX-
Ho#t J1aBHAe B ropax, AJ SapOXJAEHHR KOTOpofi (hiBaer mo-
CTATOYHO HHYTOXHOrO KoMKa cHera, ITosromy m onucaummi
npouece OLIA Kaspau uonsod aasunoll (puc. 153 u 154). Obpa-
30BaHAe MOHHOW JIaBHHH H €CTh NPOLECC HCKPOBOTO Npoos,
& TO MHHHMaNbHOe HANPAIKEHHE, TIPH XOTOPCM BOBHHK2EeT
HORHAR JiaBHHA, €CTh HanpAXeHne Hp060ﬂ. Mnt BHAHM, 9TO
npY ueKkpodos npoboe NPUNLRG USHUSALLIL 2a30 SAKMOUACHICS 8



PUspYLIEHU QMOMO8 U MOAEKYA NPU COYdapenusx ¢ uocHamu
(yOapras uonusayus) *).

? 83.1. HspecTho, 910 ueM Membine Aapjeldte ra’a (UPH HeHIMeHHOR
TeMTEpaType), TeM MeHbiliee UHCAO ATOMOB COREPKHTCH B CAVUHERS
ofibeMa Faza 1 TeM SonbMmNE myTe cBOBORHO NPOIETAIOT ATOMH MEXAY
IBYMA TOCTEAOBATE/IbHLIMH COYAZPeRHAMH, YquTHBad 8T, coobpa-
BHTe, Kax OyleT HSMeMAToCH (YBNTHUMBATBCA HIH YMeHBIIATHLCH)
Hahpaxenne npoGof TA3080T0 MPOMENYTKA NPY YMERbIUEHHH AapJe.

HEA Tasa.

§ M. Monuns. Kpacreoe R He(e3onacHoe ABJEHME OPAPOAM — NOARUS —
npencTasaner coboh ucxPcmoi paspsx B amMochepe.

Yate 8 cepennue XVIII sexa obpartung suumanse Ra BHOUIHEE CXOACTRO
MONENH ¢ SAEKTpHYecKofd meRpoff. BrickasmBanoch npeanonokenne, 4910
rposonmbie ol/aKa HecyT B cefe GO/LIINE SAEKTPATECKHE S4DPAAK H UTO MOX-
HEA ecTh FRIGHTCKAR HCEDA, HHUeM, KpOMe pasMepos, He OTAHYAIOMARCA
Of RCKPH MeWJay MapaWy SAcKTpHieckofi Mammk. Ha 10 yKaswsaa, Ba-
nphMep, pycekuh usuk n xuMnk Muxaua Bacumpesuu Jlomonocos (1711—
1765), Hapazy ¢ ApyraMs RayInnMH BONPOCAMHE SAHEMaBIMACA aTMoogep«
HbIM SJCKTPHYECTBOM.

3ro Guao noKa3an0 Ha onwre (B 1752—1753 rr.} M. B. JlomorocopuM
H AMEpUKAaHCKHM hcoaepopatenem Ppankmunom {17 £790), paGorabwn-
MH OIHOBPEMSRHO A HE3ABHCHMO APYT OT APYra.

JIOMOHOCOB TOCTPOMA  TPOMOBYI0 MAIMHY* — KOMASHCATOP, HAXO-
auetmpiica B ero JeSOPaTOPHH N SapAXABUMFACT aTMOChePHNM 3EKTpHIE-
CTBOM TOCPEACTBOM NMPOBOKA, KOHEU KOTOPOro GHJI BRBEASH B3 NOMERIEHMA
H NOAHAT HA BRCOKOM HrecTe, Bo BpeMA rPosH H3 KOHACHCATOPA MOKHO S5UT0
PYKOA H3BAEKATH HCKPHL.

©panKaRH BO BPeMS TPOIH MycTHA Ha fevcpice aMed, KoTopuif GHA1 Cral-
JKEH MCNCSHEM OCTPHEM; K HHXHeMy Kouny GeyeBKd G MpusasaH hsep-
no#t rmodu. Kora GedeBka HaMOKNa B CRellaiach NPOBOAMHKOM MEKTpHYe-
CROTO Toxa, PPaHKIHH cMOI H3BJIENb HS KMOYA SJAEKTPHUSCEHe MCKDPH, 3a-
paanTs aefinenckwe (aHKW H NPoAeaaTh APYTHe ONNTH, RPOH3BOABRMEE C
BfekTpuuecKoll MammHOf **),

akeM 00pasoM, GHIO MOKAJaHO, UTQ FPO3OBHE O671aKa AedCTPHTENALHO
CHABLHO 3ADMEKEHH 3JEKTPHIECTBOM.

Pasnne wacTH TpodoBOro oflaKa HeCYT 3apHRW PAa3JHULIX IHAKOE,
Yame Bcero HMKHAA 94CTh OOMaKa (ofpamennan k JeMie) Swpaer sapa-
MeHa OTPHIATENBHO, 8 BePXHAN — NoJaowHTeabHo. TlostoMy, ecrns naa
ofaaKa cOAnIKaOTC PAIHOHMENHO 3aPMREHHEMY TACTAMHE, TO MEXKLY HHMH
npockakneaer MoaHnd. OnHako rpososch pazpas Moxer npousoliTH K RHaYe,

poxona nan Jemnell, rpogopoe O0NAKO COSHAET HA €2 MOBEPXHOCTH GOMb-
WMe HALYUHPOBAHHLE 3apPANN, M NOSTOMY O0MAKO H TOBEPXHOCTh JeMau

*) Iponece BOSHHKHOBEHHA HCKPOBOTO PASPHAS CBASAH ¢ OUpasOBaHHeM
TAK HASHIBAEMLEX CMpUMepoe B SoJee CHOMeN, YeM ONHCaHO 37ech, ORHAKO
H3A0Henne JeTaNel As/IeHAA Npoloa BHEOAMT 3a PaMKH sToft KHAIM,

*#) Clefiyer OTMETHTE, WTO TAKHEe ONNTH YPe3BHNAHHO OMACHH, TaK
KAK MOMHHA MOMKET YAZDHTH B aMefl, M npH sToM GOBIIME SapsL NPORAyT
qepes Telo SKCnepHMelTaTopa B Semmo. B seropi GHINEH GLN TakHe me.
walehnte cayvad, Tax norus, sanpusep, B 1753 1. B UlerepSypre [, B. Pux-
MaH, paforasiuni eMecte ¢ M, B. JloMokocoptiu,
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o6pasyloT ase oOKJAanki GOAbwOro KoHzencaropa. PasHotTs moTennuanos
Mexay obnakoM ¥ SemieR JOCTHT 26T OTPOMHEHEX 3HAYEHAN, RIMEPHEMEIX COT-
HSMHE MH/IJIHOHOB BOJILT, H B BO3ZYXe BO3HHKEET CRJALHOC JMEKTPHYECHOR
none, Echn HaNPAKERHOCTh $TOIQ TONA AeAARTCH AOCTATOMHO ﬁOJIbI.I'.IOﬁ, TO
MOXKeT DpousCATH npolofi, T. e. MoJHEA, yaapswmaa B 3emmo. [lpu srom
MONHHA HHOCAA MODAKEeT JOLeA H BRAWBACST MOXMADH.

Coraacro MHOMMHCAERHWM HCCHAGNOBEAHHAM, HPOHIBEACHARM HAL MO
Huefl, nCKposel pasps B MOAHHE XapaKTePHIyeTcd CJGKYIMHMY NpHMep-
HEMHE YHCRAMH:

Hanpsxense memxay obnakom o 3emmed 1B
CuJa 10Ka B MONHEH 10° A
TIpopoAMHTENLHOCTE MOMHHH 10-*¢
JlaMeTp CREeTRINErocs KaHana 1020 c

T'poM, BOSHHKAOMHA [OCHE MOAHHHA, HMEST TAKOE Xe MPOHCKOMACHSE,
Kak B Tpeck Npu APOCKAKHBAHHE Aalopatopioft mcxpn. HMemno, posxyx
BHYTPH KaHANa MOJNHHH CHALHO PAIOTPEBACTCH H PACIIMpPAETCH, OTYElO
0 BOSHHKAIOT SBYKOBHE POJMHW. DTR BOVHH, OTPaXKdAch OT OGAaNOB, rop
o T. I, 99CTO COIXAOT JAHTCALEOE 3X0 ~ IPOMOBHE packaTH.

§ 95. Kopornnifi paspan. BosrHKAOBeHHe HOHHOR JABHHH He
BCETXa MPHBOAAT K HCKpE, & MOMET BLHISBaTh H PaspAj APyroro
THIIA — KOPORHbiL paspad.

HatAsiem Ha ABYX BHICOKEX M3OAHMPYIOIIHX MOACTABKaX Me-
Ta/UTHYeCKYI0 NPOBOVIOKY ab, HMeulyio AHAMeTP HECKOJIbKO

ay

Puc, 155. Monyuerue KopoHHoro paspana

JeCATHX MWIJHMETPA, H COEJHHHM €& C OTPHUATe/NbHHM N0-
JAOCOM TeHepaTOpa, AACWEro HanpAMeHHe HECKOAbKO ThICAY
BOJILT, HaNpHMep Xopotuell saeKTpHYecKol Mammubl (puc, 155).
Bropoil nomoc reseparopa oreefied K 3emne. Iloayunres cpoe-
ofpasHuil KoHAEHCATOp, OOK/MAAKAMH KOTOPOIO ABJASIOTCA
MPOBCJIOKA ¥ CTeHH! KOMHATH, KOTOPLie, KOHEYHO, COOBINMOTCH
¢ Semnedt.

Tlone B 3TOM KOHAEHCATOPE BEChbMa HEOZHOPOAHO, B HanpA-
KEHHOCTE ero BOJIH3Y TOHKOM NPOBOJAOKH OYeHb BeJHKa (§ 30).
TToBritnad nmocTeneHHO HANPAXKeHHe H RaGmozan 3a npoposokol
B TEMHOTE, MOXHO 32METHTbH, YTO NPH HM3IBECTHOM HAampsKe-
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HEH BOAJNe NPOBOJNIOKH NOABAfAeTcA clafoe cBeuenHe {¢kOpO-
Ha»), OXBATHBZIQHIEE CO BCeX CTOPOH NPOBONOKY; OHO COIpPO-
BOXAaeTCA IIHOALHM 3BYKOM H JIEFrKHM MNOOTPeCKHBaHHEM.
Ecnu Mexxy NpoBOOKOH H HCTOYHHKOM BEJIOYEH 1Y BCTEHTE b~
HHft TafbBaHOMETP, TO ¢ NOABJEHEHEM CBedeHHA NaJbBaROMETD
MOKa3biBaeT 3aMerTHull TOK, BAyIOMH OT reHepartopa mo npo-
BOJAM K NPOBOJAOKE H OT Hee MO BO3AYXY KOMHATH K CTeHaM,
COeAHHEHHEIM C IPYTHEM NOJIOCOM IeHepartopa. TOK B BO3Ayxe
MeKAY NPOBONOKOH ¥ CTeHaMH INMEPEHOCHTCA HOHAMH, o0paso-
BaBIUHMHACA B BO3ZyXe Grarogapsa yAaprolt wonssauuu, Taxmm
o8pasoM, csedeHHe BOZAYXA H MOABICHHE TOKaA YKAIKBAIOT HA
CHJIBHYIO HOHH3amuI0 BO3AYXa NOJ, JeHCTBYUEM 3JeKTPHUYECKOro
noas.

KopoHHLIA paspsag MoXeT BOSHHKHYTH HE TOMbKO BOIH3H
NpOBOJIOKH, HO H ¥ OCTPHA ¥ BooGe BOIH3IH MOGHX SJeKTpO-
BOB, BO3Je KOTODEX 06pasyerca odeHb CHIGHOE HEOJHOPOXHOS
moae (§ 30).

? 85.1. OnuT mOKasWBaeT, UTO HeAB3A 8aPsKaTh GecKOHeuHO KaKoas
An6o TeA0 B 4TO, ToCe TOro EaK 3apAk Ha Tede XOCTATAET HEKOTOPOTo
MaKCHMAABHOTO SRAYeHHs, SABECAMEro OT pasmepa H opwbl Tena
u cpoficte oxpyMatomel cpead, fannHefmiery ypelHGGHAA aapsafa
JobHTECA Hepoamoxuo. Ofbacuure $T10.
85,2, IMovemy y 9AeRTPHYECKHX MAIUHH H SACKTPOCKONOB NMPOBORS
e Ya¢THE He HMEIT OCTPHIX YIVIOB, 4 Beeria 33RAHUMBAIOTCH MeTad-
JIHYECKHMY BIZPHKAMHP
95.3. Jna cHATHA 3apAfOB C MUCKA SAeKTpiuecKoll MamWHH BO3JG
Hero NOMEIAloT MeTaLAKIECKYI0 TpefeHKY ¢ OCTPHAMH, 3apaKeHHNe
YUACTEH JMCEA, NMPOXOJA MHMO Tpelenkn, oraaior eff csofl aapan,
XOT OCTPEA H AHCK Be compHiacaiored, [lodsemy sto nponmcxopar?

§ 96. TpuMenernn Kopodroro paspasa. 1. Jsexmpusecras onuemxa egsoa
(srexmpoussmped), Cocys, HanoIneHuHd ZHMOM, BHE3alHO ResaeTcH CO-
BEpIIEHRO NMPOIPATHHM, CCAA BHECTH B HETO OCTPME METALINYECKHE S7eK-
TPOJEI, COBMIEHEHHEE ¢ S/eKTpHueckol MammHofl, Ha puc. 166 nokasano su-~
JIOHZMEHeHEE 3TOro shexrHore omura. Bayrpa crexaansol TpyOKa conep-
WMaTeA JABA 3ACKTPOAA: METaNAuTecKHH HUANHAP H HATAHYTAf 110 €T0 OCH
TOHKaA MeTaJ/IHUIECKan NPOBCJACKA (LAPHE HATATHBAET NMPOBOJOKY). Diex-
TPORH DpHCOSA¥HEHH K sneKrpuueckofi mammue. Ecan mposysaTe vepes
TpyOKY CIPYR IEIMa (AAH DHJH) B PPHBECTH B feficTane MammHy, TO, Kag
TOALEO HAIpsKeHNe CREAAeTeR ACCTATOTHHM AA9 obpajoBamMs KOPORH,
BHXOAMDAA CTPYS BOSAYXA CTAHET COPEPIICHHCG HHCTON B HPoapauHol, u
Bce TRepane H KHAKHE YaCTHUH, COfepXallKecs B rase, OyAyTl ocakaarhed
Ha SACKTPOAAX,

OBLAcHeHHe ONHTA 3ARMOTACICK B cenyiouteM. Kak TOALEC ¥ NpoBo-~
JOKA 3LRUTAETCA KOPOHA, BOIAYX BHYTPH TPYORH CHJIBHO ROHHSYETCH.
Faloshie HONEL, COYAAPHACh € YACTHIIAME THJIH, ¢IPHIUNAKNT? K NOCASHRHM
H aapaxaieT iX. Tax Kag BHYTPH TPYOKH AelicTByeT CHADHOE SEKTRHIECKOR
ROJe, TO 3apAXKeHHHe YacTHOH ABHMYTCA NOX ASACTBHEM ROAA K 3/eKTPO-
ZaM, [Ee ¥ ocepaloT, Omucanyoe ABAeHHe HAXOJAT cefie B HACTOAOEE BPEMA
TEXHAYECKOR MTPEMEHeHMe XIAA OYHCTKH TMPOMEIIVIEHHHX ra3os B GOAbMIAX
ofbeMax OT TBepAHX A MUAKEX mpumecel,
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2. Cuemuurt ssemenmaprnte sacmuy, Koporuwfi paspan feiaT B oc-
HOBe feficTBHA 9pesBNSAfHO PAMANX (HIHTCKHX NPHSOPOB — TaK Haski~
BACMEIX CYCTUEKOB SJMeMCHTAPHEIX TGacTHE (3ACKTPOHOB, a TaKXKe APYIHX
SAEMEHTAPHRX 9aCTHI, KOTophe ofpasyloTca NpH PAAKO2KTHRHEX Npespa-
mexunxy. Oana 53 THNOR cueranKa (cwerauk D'efirepa — Msoanepa) moka-
san #a pac. 157, On cocrout He BIOTO METATHYCCKOrO MBAAHAPE,
cHalKeHHOr0 OKOWKOM, 3aKPHTHM $HoJb-
rofi, # ToAROR MeTana#9ecKoft nposoNo-
Ku, Hatanytoll no ock NEAHHAPAE H H3O-
auposanuofl or mero, Cyergu BRMOTa-
0T B OeNb, COACHMANTYH) HCTORHHK TO-
KA, HanpSaeHne KOTOPOro PABHO HECKOV b
KHM THcA®aM BoyeT. Hanpsamenwe Bh-
OEpaIOT TaKuM, YTolH OHO OGHJXO TOALKO
HEMHOTO MEHBUIe SKPHTHYECKOTOr, T. €.
BeolXoFuMOre M8 SaXEHMAHAA KOpON-
HOTO PaspAfA BHyTpH cueranka, IIpw no-
TAZaHER B CEETIHK GHCTPO APHAYNIErc-
€2 SALKTPOHA NOCASAHER HOHMBYET MO-
MKy H I'a?a BHYTPH CUETYHRA, OTIErd
nanpaxenne, HeoOXOZHMOE LA 32XRACA~

Z]

IRDDN SN

SRR

Puc, 156, [Ipocredmnf pux Puc, 157. Cxena yerpoiictsa caer.
anekTpoduaLTpa urga Iefirepa -—— Mioanepa aas
SNeMeHTAPHEX TACTHI

HHA KODOHM, ReCKOJbKO .noHuXKaercd. B cuertrxe pnozumkaer paspan, a
B {IeNN nosBafAeTca cnadhil KpaTKOBpeMeHHER TOX.

BoanrKamunmlt B cReTUHKE TOK HACTONBKC ¢J1ab, 910 OCHYHEM rainBa~
MOMETPOM €0 OUHApPYXHTH TPYARO. ON@ako €ro MOXKHO CIeNaTh BICANe
B3AMETHHM, eC/TH B IENb BEeCTH O4elk GOALIMOe cONpOTHRICHAS R H napan-~
AeaAbHO K HEeMY NPHCOSHHHATL UyBCTRHUTSILHHE saexrpoMerp (pme. 157).
Ilps BO3HHRHOBEHWH B NenH TOKAa { HA KOHLAX CONPOTHBASHHA COafaercs
nanpaxenne U, paphoe no sakory Oua /R. Ecmy suSpars conpoTHBIEHHS
R ouexs GoAbEM (MHOTO MHANHOHOB OM), ONHAKO SHATHTENbHO MEHBLIIHM
CONPOTABAEHHA CANOIO SJEKTPOMETPa, TO RaXe O%eHb CAAlH# TOK SwzoBET
saMeTrOE Hanpaxenue, JTooTOMY NPH KakAOM IONAZAHUH CHCTPOTO 3ACKTpO-
Ha BHYTPDH CUETUIHKZ JHCTEM SJCKTPoMeTpa GYIYT AapaTh OTKJIOHEHHE,

onofHEe CHSTIEKH TO3BONRIOT PErHCTPHPOBATH HE TOJAbKO SHCTpHe
SJICKTPONH, HO W Boolme /mobwe zapamenHHe, GHCTPO ABHAYGEecs 3a-
CTANH, CnocofHLe NPpOHIBOANTL MOHHIAIMID rasa myTeM coyhapenud. Con-
peMenine CUETYHKH JerKO ofHapyXHBaKOT NONAJaHHe B HEX HaXe OAROM
QACTALH 4 AO3BOJRIOT NOSTOMY € NONHON JOCTOBEPHOCTLIO H OTeHb Goanimof
HATAAAROCTLIO yOEUTLLR, UTO B NPHPOJE ZCHCTEHTEABHO CYMECTBYIOT Be-
MEHTapHLIE IAPAKEAHME YACTHLH,
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§ 97, Tpomooraoa, TMozcumrano, uto B atmocdepe BLErd SEMHOrO mapa
n&mcxo,um opnospeneruo oxoso 1800 rpog, koTOpHE BaloT B CpeEeM OXOJIO
100 monnuit B cexynny. H XoTa BepOATHOCTL MOpadeHns MOAHKel KaKoro~
MRG0 OTHENLHOrD GeACHERR HHUTONMHO M2Ja, TeM He MeHee MOVIHAN NpHIH-
HAT Hewano Bpepa. JlocTaTouno yKasars, WI0 B HACTOANEE BPeMS OROIO
NOMOBHHH BCEX aBapaf 8 KPYNHLX AHHHAX SJICKTPONEPENATH BHISHIBAIOTCH

V1432 MonHEaMY, [TosToMY 3amHTa OT NOVHHH Npei-
AR IAEE cTaBaser cobolt BaxHylo Jaauy.,
" Jlomorocor B Dpanknun (§94) He ronnko

OBDBACHHIA SACKTPHUSCKYID DPHPOAY MOMHHH,
HO ¥ YHa3ald, KaK MOXHO NOCTPOHTE 2poMos
omsod, SAMEMANHA 30aHRR OT YHApa MOJ-~
wnn. Fpomooreop npeAacrasaser cofofi AAMK-
HYIO DPOBONIOKY, BePXHHA KORel KOTOpOf aaocT-
pAeTcs H YRDeLAReTCR BHIIE CAMON BHCOKOHN
TOUKH 3apiyuiaemoro spanua (pac. 158), Hmk-
HHE KOHEN NPOBOJOKE XOPOIHNO SaseMJIAIOT,
B dero OSHTHO €10 NPHNAYBAIOT K METAJIH-
YecHOMY JIHCTY, 4 JUCT SRKANHBAIOT B 3JeMmo
Ha YPOBHE NONMOKBENAHX Bof. Bo Bpema rposd
Ha 3emJie MOARARIOTCA GOALIIAE HHIYOUpPOSaH-
HHE 3apANN W Y TCBEDXHOCTH 3eMaH BO3HH-
Kaet CHAbHO® SJexTpHueckKoe movie. Hanpaxen-
HOCTH NOAS OCOOEHHO BENHKS BOJTE OCTPHIX
DPOBOAHHKOS, B NMOSTOMY Ha KOHILE T'POMOOTBO-
Ja samuraetcs KOpoHHuf paapsx. Benepcteue
TOr0 HHEYUMPOBAHHLE 3apASH HE MOTYT Ha-
KaNA®BaThCA HA 3M8RUH ¥ MOJHHH HE MPOHCKO-
AuT, B Tex e ciyuanx, Koraa MOJHHS BCE Ke
BOSHHUKaeT (a TaKHe crydaH oueHb Denku), OHa
ynap;e'r B FPOMOCTROL, H SAPAAK YXONAT B 3eM/Aw, He IpHYHHAA Paspy-
mrenui.

B neKOTOPHX c/YuaaX KODOHHHRA Paspai ¢ rpoMooTEONA GMBacT Has
CTOMLEO CHARHEM, 9T0 ¥ OCTPHA BOBHHKAET ACHO BHAMMOE cBevenue, Takoe
CBEYeHHE HHOTAS NOABASETCA H BOSAE APYTHX S3OCTREHHHX NPEAMETos, Ha-
TIPHME[ #a KOHDAX KopaleNsHHX MauT, CCTPHX BeplIHHAX ZepeBbeB H T. W,
10 ARIcHES ORIO 3aMedeHO ellle HeCROJBKO BeKOP TOMY Hasal (koruy csf-
TOro DfEMEs) U BHIHBAN0 CYERePHHA yKac MopeltnmaBaTenefl, Re MOHHMAB-
X HCTRHHOR ero CYWHOCTH.

Chreayer OTMETHTH, 9TO TPOMOOTBOJ TOJNBKO TOINA BHNOMHSET CBOE Ha-
SHayeHHe, eCJIH OH XODOWMO 3a3eMeH, TdK KaK TONLKO B YTOM CAyYae HEIy-
URpOBaHHEE 3aPAKH C MOBEPXHOCTH 3eMIH H 3AaHAR MOI'YT CTEKATE B BO3JY X,

Puc. 158. Tpomootsox

97.1. TogeMy BO BpeMA Tpo3nl HeoSXOAUMO CORIHHATL ¢ SeMael an-
. TeHHY PajHONPHeMHHKA?

§ 98. dnexTpuyeckas ayra. B 1802 r. pyccknll dusux Bacuani
Bnagusmuporry Ilerpop (1761—1834) ycraHoBuma, uto ecau
APHCOCAHMHATE K MomocaM Conbmiofi 9geKTpHYeckofl Gartapeu
JiBa KYCOYKa APEBECHOTO YIVIA H, NPHBEAA YIVIH B CONPHKOC-
HOBeHHe, cflerka HX PasABHHYTh, TO MEXAy KOHUaMM yriedf
ofpasyeTca APKOe NJamA, 4 CaMH KOHUEI yrieft packansores
nofena, HCAYCKad oc/lenuTenbHblll CBeT {(saexmpuneckan dyza).
310 ABNeHHe ceMb JET COYCTA HE3RBHCHMO HaOMOXaNA aHrauil-
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ckni xumux I'. Jasn, kotopufi npenioxkus B vecth A, Boarta
Ha2BaTh STY JyI'Y ¢BOJLTOBOH»,

Ha puc. 159 nsoGpamen npocrefimmni cnocod nomysermst
snexTpuueckolt ayru. B peryanpyioiem wmratHBe 3aKpernsient
ZBa Yriad, B KayeCTBe KOTOPHIX Jjyumle Opath He OOGHIYObil

Prc. 159, YeTanoeRa 1ia HORySenHs sfekTpHueckolt Ryri; ! B 2 — yrodn-
HWe SMeKTPOAN

IpeBecHHl yroab, a CHelAaqbHO HITOTOBNREMEHE CTEPIKHEH,
noAydaeMeie NMpeccOBaHHeM CMeCH TpadHTa, CaXH U CBAIY-
IOAX BeulecTs {(ayrobue yrae). McrouHHKOM TOKa MOXeET
CNYXHTb OCBETHTeXAbHad CeTh, Uro6l B MOMEHT COeNHHEHHA
yried He NOJAYYHJAOCh KOPOTKOTO SaMEIKaHHA, NOCAeAoBa-
TEALHO ¢ AYrofl cielyer BKJAIQUHTL PEOCTAT,

OGHIYHO OCBETHTERbHAA CETh MHTaeTCA TOKOM MepeMeHHOTO
Hanpasienus, llyra, ogHaKo, PopHT yCTOAUHBee, ec/IH uepes
Hee MPONYCKAIOT TOK NOCTOAHHOIO HANMpasfeHHd, Tak 4TO
OIMH H3 ee MeKTPOJOB RRJIRETCA BCE BPEMR NOMOKHTeAHHHIM
(aron), a apyroft ovpunatenbueim (karop), dororpadus na-
KaJleHHLIX S/1€eKTPONOB TaKo# JAyrW nNpHBelena Ha puc. 160,
Mexay suekTpolaM# HaXoguTcf CTOAG pacKaleHHOro rasa,
XOpOLIO TMPOBOAAIIEr0 SNEKTPHIECTBO. B  OGHUHBIX Zyrax
STOT CTOJI0 HCIYyCKaeT SHAUHTENLHO MeHBINE CBeTa, HewelH
pacKajieHHbie YIVIH, H M03ToMy Ha ¢oTorpaduu He BHAAEH.
Hoaoxureabprit yrons, uMes 6oslee BHICOKYIO TeMNepatypy,
cropaer OuicTpee oTpHaTenbHOro. Beaeactsue cuapHod BOS-
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TOHKH YIVIA Ha HeMm oGpasyerca yrayGaeune — NOJOMHTEN b

Hufl Kpavep, aApnmomuAca camoit ropadefi 94acTbIO 3JeKTpo-

nos. Temnepatypa xparepa B BO3AyXe npd aTMochepHoM 1aB-

JeHuH foxoaut jgo 4000 °C,

? 98.1. B IyTORKX MaMBax ynorpeSasior cleqMaldbBERe PeryAATODPE —
9acoBMe MEeXAHM3MH, COARKAKMmMBe ¢ OFHHAKOBOK CEOPOCTRID ofa
YA mo Mepe nx cropakdd. OnHaKo TOMOBHA TOACKHTEABHONO

yras Beeffa Omsaet Soabe, YeM OTpHIaTeéRbHOTO. [louemy
TaK Jenawor?

Lyra Moxer ropete H MeXAY METa/VTHYECKHMH JEKT-
poiamna (keaeso, Medb # T, X.).[Ipu 3TOM SAERTPONE nNaBATCA
# GHICTPO HCMapsIoTCA, Ha YT0 Pacxo-
Zyerce MHoro Tensaa. [lostomy Tem-
nepatypa KpaTepa METa/IHYEeCKOro
SMEKTPOKa OOMYHO HHXKE, YeM YIoidb-
woro (2000--2500 °C).

3acrasasa roperb Ayry Mexay
VIOABHHMA DJIEKTPOJAMH B CHATOM
rase (oxkono 20 at™), yAanock JOBe-
CTH TeMOepaTypy HOJOXHTeNBHOrO
kparepa no 5900 °C, T.e. go Tem-
nepatypel  noBepxsocty  Coanua.
[Ipr 3TOoM HaGmoAanOCh IARJIEHHE
yraa. Eme Gonee BHCOKO# Temme-
parypoli obnapaer cron6 razos M
napos, Yepes KOTOPHIH HJOeT SieK-
TpHuecKall  paspaAx, DuepruyHas
GoMOap UPOBKa STHX rasos H na-
POB SJISKTPOHAMH H HOHaMH, IOX-
TOHAEMBIME 3JACKTPHUECKHM IIOJEM
JYTH, JOBOJUT TeMuneparypy rasom
B crosife go 6000—7000 °C. [o-
STOMY B CTOAGE AYr'H MOUTH BCEe H3-
BECTHLlE BeUleCTB2 TJIABATCH B 0f-
Puc. 160. 3mertpond  paimanTed B 02p, H AeNaOTCH  EBO3-
SACKTPUICCKOR Jyra (§o-  MoMHEIMH — MHOIHE  XHMHUYECKHE

Torpagi) pearuud, KOTOpHe HE MAyT mnpH

Gonee HU3SKHX TemmepaTypax, He-

TPYJHO, HAPUMED, PACIIABHTS B [JIaMeHY /yTH TYyTOINABKHE
apdopoBuie MaNOUKH.

JlAs mopzepxaHuH AYLOBOrO paspaifia HYKHO HeSoJuinoe
HanpsmeHne; Ayra XOPOWIO TOPHT NPH HANPAXKEHHH HA ee
snektponax 40—45 B, Tork B Ayre IOBOIbHO SHAUHTEACH,
Tak, manpumep, jaxe B HeQONLIIOH Ayre, B ONEITE, H306pa-
MeHHOM Ha puc. 159, uzer TOK ogono 5 A, a B Gonbumx Ay-
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12X, ynorpe(iaiompXcs B NPOMHIINEHHOCTH, TOK ACCTHTAET
COTeH ammep, JTO MOKA3LIBAeT, 4TO CONPOTHBAGAHE AYTH He-
BeMHKO; CAeNOBATENbHO, H CBeTAHIAHCA rasoBHi cronl xo-
pOII0 NPOBOAHT SIGKTPHHECKHH TOK,

? 98.2, Oyropas namea TpeGyer Tok 300 A mp¥ wahpMKeRHH Ha yrax
60 B. Kaxoe KoJHWecTBO TEMNOTH BHASHTCTcs B Tagoft xyre sa
1 mMuH? Uemy paBnO cONpPOTHEACHHE TaKoft AyrH?

Tagaa cunbHas HOHM3aUHA 332 BOSMOXHA TOAbKO Ona-
TONApPA TOMY, WTO KaToj AYI'H HCHYCKaeT odeHb MROI'O SVIEKT-
POHOB, KOTOPHIE CBOHMH YJapaMH HOHH3YIQT I'a3 B pa3pAiHOM
npocrpanctBe, CHJABHASA SJeKTPOHHAs SMHCCHMA € Karoja
ofieCneUHBaeTCA TEM, YTO KaTOA AYI'H CaM HaKaJeH A0 OueHb
BHICOKOR TemmnepaTypH (ot 2200 po 3500 °C B 3aBucHMOCTH
or Mateprana), Korna ana saxuranus Ayri Mbl BHauaje npu-
BOAMM YIVIH B CONPHKOCHOBEHHE, TO B MecTe KOHTaKTa, 00-
JaJaiolleM oueHb GOJIBIHHM CONMPOTHUBASHHEM, EHQIACTCH
NOYTH BCe JPKOYJCBO Tena0o NPOXOAALIEro uepes YIVIM TOKa
(§ 59). [TosTomy KOBHE YrUlell CHILHO Pa30rPeBaloTCA, H FTOr0
JAOCTATOMHO JAS TOFO, UTOOH NPH HX DPA3ABHKEHHH MEXAY
HHMH BCTIWXHYNA pyra, B jpanbmefimeM karoa AyrH nojpep-
JKHBAETCA B HAKANCHHOM COCTOAHMH CaMHM TOROM, HpOXopA-
wHM wepes ayry. [yaenyio pons B 5roM Mrpaet GomGapunn-
POBKa KaToRa NapAloMIMMy HA HEro NONOMKHTEABHHMH HOHAMM,

BosnbraMnepHas XapakTepuCTHKA AYIH, T. €. 34BHCHMOCTH
MeX 1y CHJIOR TOKa B Zyre / B HanpAXKeHHeM MEXIY ee 3MeKT-
pogamp U, HocuT coBepmienHo cBoeoGpasHuifi Xapaktep. Mo
CHX MOP Mbl BCTPEHANHCh ¢ ABYMA (OpMaMH Takofi SaBHCH-
MOCTH; B MeTAMJMaX H /eKTPOVIUTAX TOK BO3PACTAeT MPONOp-
DHOHAALHO Hanpsxenuio (3akon Oma), TmpH HeCaMoCTOATEN b~
HOff NPOROJHMOCTH Tas0B TOK CHAadajla BO3PacTaeT € yBejAH-
JeHHeM HanpsMeHHS, & 38TeM FOCTHraeT HACHIIEHHA H OT
HanpaxeHns He saBucHT. B Jyrosom paspsje mpH ysedu-
YeHAH TOKA HanpfAXeHHe HAa S&XKHMAxX RYTH YMEHbIIaeTcs.
FosopAaT, uT0 Ayra umeeT Majsiollylo BOJBLTaMIIEDHYIO Xapak-
TCPHCTHKY.

Taxum ofipasoM, B cJyuae QyroBero paspsja yBeJHZeHHe
TQKA MNPHBOIMT K YMEHBIICHUK) CONMPOTHBJEHAS JIyroBoTO
MPOMEXYTKA U YMEHBLLICHHIO HampsiKeHHA Ha HeM, Mimenno
TOSTOMY, JAfA TOTO uTOGH Ayra ropeaa yCToHUHBO, Heobxo-
JHMO BRAOYATE NOCACACBATSNBHO ¢ Hefi peocrar (puc. 159)
HJIK JApPYroe Tak HasplBaemoe SalAsacTHOe CONpOTHBJEHHE.

§ 99. Npumenenns Ayroporo paspsga. Beneacrsde BhCOKO#
TEMOCPaTYPLl 3JIEKTPOAN AYTH HCHYCKAOT OCAENHTeAbHbIH
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cget *), # MOITOMY S/eKTpHUecKasA XYyrd ABJSeTCH ORHUM H3
JAVUIIMX HCTOYHHKOB CBeTa. OHa noTpelsifieT Bcero OKOJAO
0,3 BTt Ha Kaujeay H SBIAeTCH 3HAUHTENbHO OOJiee SKOHO-
MHUHOH, HeMeNH HAUAYIDIHE JIaMubl HAKANHBAHUA., DIeKT-
pHuecKas Ayra BnepbBhie GblAa MCMOAB30BAHA AMH OCHBEINEHHA
B 1875 r. pyccxum uHKenepom-uaoGperarenem Ilapnom Hu-
KonaeBugeM HGnoexoBeM (1847—1894) u noaywuAa Ha3BaHHe
«PYCCKOTO CBETa® HJd ¢CeBePHOTC CBeTayr.

XoTA B MIMpPOKOH MPAKTHKE JYTOBhle JaMiLl B HacTosALlee
BpeMfi TOYTH NOJHOCTEIO BhITECHEHH JaMIIaMH HAKaJHBaRuA
{§ 62), TeM He Menee B pPAAE CaAYYaes, Ii¢ TpeGyOTCA OUCHB
MOIIHEIE H APKHE HCTOYHHKH CBETa, HaNpHMep B NpoXeKTOpax,
NpH KHHOCHEMKe H T. 1., RYTOBbI€ JIAMIE DPHMEHSIOTCA OMeHb
acTo.

SneKkTpuuecKad Ayra NpHMeHAeTCA IS CBAPKH MeTaliH-
UeCKHX gerafefl (AyroBa® SJIEKTPOCBapKa). BoaMOKHOCTBL
TAKOTO NPHMEHeHHA ZyrA Gmna Taxkke ykasaaa B, B. Iler-
POBHM H BOEPEbIe %%aﬁorana PYCCKAMH H306peTarelamu
H. H. Benappocowm (i r.) u H. I, Cnaeanoenm (1890 r.),
CpapupaeMEle JieTalH CJIYXAT NOVONKUTEIbLHEIM STICKTPOAOM;
Kacafch X YIVieM, COSEHHEHHHIM C OTPHUATENbHHIM TOJICCOM
HCTOUHAKA TOKA, DONYYElOT MEMAY TenamMH M yIyieM nyry,

nnapamye merann. [Ipa stom

T JHIO cBapmivka, a B ocoben-

1 \# HOCTH IV1a3a, HOJIKHO GolTh 3a-

KPHITO TOJICTHM CTEKJIOM, TaK

KaK B NPOTHBHOM CAydae He-

BHIMMOE, TaK Ha3HBACMOR YJIBT-

pajunosyeTopoe M3ltyueHne,

OfHJIBHO HCOYCKaeMOe AyTofl,

BHI3HIBaeT TiXesqo0e 3sabofeBa-

HHe rnas M xoxu, CTersao xe

He NOpONycKaeT yJAbTpajHOne-
Pue. 161. Hyrosas nmapwisHag  TOBOE H3JYHCHHE,

neys: [ — sneKrpoin, 2 — pac- B nacrosmiee BpemMs anext-

naapaeHALf METAM, 3 — nox- quecKym nyry mHPOKO HPH"

BOJKa TOKa

MEHAIOT TAKKe B MPOMBILEH-

HHX 3JekTponedax, B mupopof

TIPOMBIILTIEHHOCTA OKoso 90 % uHCTpyMeHTanbHOH cTand H

NOYTH BCe CHelHAbHBIE CTaJH BHINJBAAIOTCA B 3JeKTpHYe-

CKHX INeyax. MHorne M3 TaKHX neyelt HOCTPOeHH! 1O THOY AY-

roBeix (puc. 161).

*) Cpegenve cToaBa AyrH caalee, Tak Kak HIIYHaoWas COOCOGRICTh
Tase Mana.
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Doneuioft wETepec mpeAcTannfieT PTYTHag Ayra, ropfmas
B Keapucsofl TpyOKe, Tak HasHBaeMash KBAplEBaA JaMmnA,
B stoit namne xyrosofl paspsA NPOHCXORHT HE B BO3AYXe, a B
arMocdepe PTYTHOTO Dapa, J/R 4el'0 B AaMny BBOJAT He-
Gonblloe KONUTECTBO PTYTH, a4 BOSAYX OTKaumpaior. Ceer
PTYTHOR OyrH upe3BbiYaiiHo 6orat HEeBHAMMEIMH YJAbTpaduo-
JNETOBHIMA  JIydaMH, OGAafAiOLIUMH CHJIBHEM XHMWUECKHM H
tdusuonoraueckuM AchcrpueM. Uroln MOXHO ORIO HEMOAL-
30B4Th 9TO H3AYUeHHe, JIAMIY JeNaloT He U3 CTeK/]a, KoTopoe
CHALHO TOTAOmZeT yAbTpadHONETOBOE H3AyucHHE, a H3
nAasieHoro Kpapua. PTyTHHe JAaMIt [HPOKO IPHMEHRAIOT
npH JedeHUd PasHoOGPasHWX Gomedneli (LHCKYCCTRHHOe Iop-
HOe CONMHUE?), a TAKKE NPH HAyUHHX HCCAeNOBaHHAX KaK
cHARHEEN HeTONHHK yabTpadHoseToBOoro Hanydenus, Ceer
PTYTHOR JdaMNu TakKke UPe3BHUANHO BPeieH RaA IAas.

§ 100. Tacromnii paspan. Kpome HCKPH, KOPORM B AYTH, CyLle-
CTBYeT ellle oia $HopMa eaMOCTOATENILHOTO pa3pRisa B rasax —
Tax HasuiBaeMmtilt TRetomufi paspap. Iada noaydeHna srtoro
THNa PpaspAZa YAOOHO HCOOJAL3OBATH CTEKASHHYIO TPYORY
ATHHEL OKOJIO TIONYMeTpa, CORepKally® JBa METAaNIHYeCKRX
anekTpopa (puc. 162), IlpucoesyuuM 3MEKTPONH K HCTOYUHHKY

— At "AHLE A R e i R ot
G LT A S i rnr o6 S "‘
P S L o, .¢ruunnnz;m.- Rl i
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Pac. 162, Tacwmuft paspna

NOCTORHHOTO TOKA ¢ HANPAXKCHHeM B HeCKOJLKO THICAY BOVIBT
(POIHMTCA IEKTPHYeCKaR MaluHua) H GyleM MNOCTENeHHO OT-
KaudBaTb H3 TpyGKM Bozayx, [Ipum aTtMmoctepHoM JaBACHAH
ras BHYTPH TPYOKH OCTaeTCd TeMHHIM, TAK KAaX NPHAMKEHHOe
HaNpAMXeHne B HeCKOJNBKO THICRY BOJBYT HENOCTATOUHO AAfA
Toro, 4ToGn NPobaTbh INMAHMN Tra3OBHE npomexyToK. OgHako
KOTAA jaBheHHe rasa ROCTATOYHO MOHH3HTCH, B TPYOKe BCNBI-
XHBAET cBeTAMWMACA paspsaf. OH HMeeT BHX TOHKOIO IUHYypa
(B BO3NYyXe - MAJMHOBOTO LBETa, B APYIHX I'azaX — JpyTHX
1BeTOB), coeauuAlomlero ofa smekTpoia. B 9ToM coctodnHAM
FasoBLlil cTONO XOPOWO APOBOAUT SJEKTPHUECTBO.

IIpr nanurefinell OTKayke CBeTAMWMACA IUHYP pa3MLIBa-
€TCH H PacIiHPsSercH, H CBeYeHHe 3a0NHACT IOUTH BCIO TPyOKY.
Tlpu naBaenuy rasa B HECKONBKO JECATHIX MIWIIHMETPA PIYT-
Horo cronba paspsj HMeeT THAHUYHLIA BHA, YCAOBHO H3olpa-
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Xennuf Ha puc. 162. Pasnnuaior caepywompe Ape IVIaBHHE
BacTH pa3paia *). a) HecBeTAMYIOCR 4YacTb, NPHJAETAOULYIO
K KaToxy, HOJYUHBINYI0 HA3BaHHE MEMHO20 KamodHozo npo-
cmpancmeq; 6) ceeramufica cron rasa, 3anoaHSOMAR BCO
OCTANBHYIO YacTh TPyOKR, BIJIOTh A0 CAMOTO AHGHA, ¥ HOCAILHMH
HA3BAHHE nRoAoKcumebHoee cmosba, Tlpu nopxopAmeM Jae-
JeHAH TONOKHTOIBHEI cTONG MOKET PacnajaToCs HA OTHSIB-
Hule CJIOH, pasfe/ieHHHe TeMHEIMH TIPOMEXYTKAMH, TAK HAa3bl-
BaeMble CMpamse.

Onncannas ¢opma paspsiia HAsHIBAETCH MAGIOUUM pad-
psadom. Tloutn Beck cBeT, HCNYCKaeMHME IpH pa3psje, KCXOIHT
K3 IONOMHATENBHOrO cTonGa, TIpu 8TOM Lper cBeueHHA Sa-
BHCAT OT poza rasa,

B nactosmee Bpems TPYOKH C THEOMAM Pa3pAIoM HAXo-
JAT NPAKTAYeCKO¢ NPHMEHEHRe KAaK HCTOYHWKH CBeTA — raso-
paspasunie namnst. Jas nenefi ocBemeHHs ¢ ycnexoMm npHMe-
HRIOTCA TA30Pa3pPAZHHE JaMObl, B KOTOPHIX paspaf nponc-
XOZKT B Mapax PTYTH, DpHYeM BpPeAHOe AJA4 Ta3 yawTpaduo-
JIETORCE H3JyYeHne norvonizerca chxoem (ocdopeciupyiowero
BellecTsa, NOKPHIBAIOWIETO H3HYTPH CTeHKH Aamusl. Pocdopec-
THPYIOIBEE BeHIeCTBO HAYHHAST CBETHTHCA BHIUMBIM CBETOM,
Kotopeilt mobapasercs K c¢OOCTBEHHOMY CBedeHHIO Napos
DTYTH, JaBad B De3yNnbTaTe cBeT, GAH3KHH IO XapakTepy K
JHEBROMY CBeTY (rasopaspsjiibe JiaMnsl JAHEBROrO CBera).
Takne naMub He TONBKO AAIOT NPHATHOE SECTECTBEHHOE» OC-
BEIll¢HKe, HO H 3HAYHTeNbEC (B TPH-YETHPE Pa3a) IKOHOMHYEES
JaMnouex HAKAMHBaHUs.

Fasopaspazntle JaMIK NPUMEHAIOTCA TAKXKe ANA JeKOpa-
THBHHX Nefdefi. B STHX cAydaAX HM HPAZAIOT OUEPTAHHA
6yKB, pasnHUHEIX GHIYp H T. . H HANOMHSIOT ra3oM ¢ KpacH-
BLIM [BeTOM CBedeHMA (Hampuamep, HECHOM, JAIOIIHM SpPKOe
OpPAHXKEBO-KPacHOE CcPeueHHe, HJAH 8proHOM ¢ CHHEBaTO-
SENeHHM CBEYCHHeM).

§ 101. Yo mporcxoxyT npn Taciomex paspupe? Ipn TacwineM paspage ras
XOPOING NPOBOAHT SACKTPHYECTRO, SHAYAT, B Ia3e BCe BPEMA NOANEpKEBA-
ercs CHAbHAE HOHuZaUHdA. Ilpa 370M B OTAHYEE OT AYTOBOTO PaspAAa KaToR
BCe BpeMA OCTaeTcA XOJOERuM, Ilovemy e B STOM CAyd4e RPOHCXONHT
ofnanhoe ofpa3oBaHee HOHOBP

Vazense nOTeAllHAna DAM HANDAMEHHE Ha SAHRANE ANAEH (T, e.
AUIAY) razosoro cTon6a B TIEOUIEM PaspAle PasJHUAC B PasHMX TacTax
paspspa. Ecng BOasTe no zaune TPyOKH pAX MJIATHHOBHX HPOBGAOUEK, TO,
HPHCOSZHHAA SACKTPOMETP K PasiHYHHM RNposofovkaM (pac, 163), moxuo
H3MEPATh Hanpmmenne U MOELY pas/uuAnME TOUKaMu paspana, B WacT-

*)} Mu se ynoMwHaeM o paae Aetanefl s CTpOEHHN DaspAfa, HMEIOMHEX
BTOPOCTENeHHOE SHAYeHHe,
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HOCTH MOy Mool Toukofi croafa  Karoxom. Orhaxupas na rpadure
HO OCH OPANHAT 5TO HANPSIKEHHe, & NC OcH alcmHce paceromime I pacca-
TPHBaCMOR TOYKE OT KATOAE, MM DOJIYHHM KDHBYW, RaobpAMENHYI0 BE
puc. 163 prepxy. Mul BHAHM, 9T0 NOUTR Be DafEHAS HOTCHHHANA BPRXOJET-
C5 Ha TeMHOE IPOCTpancTs0. PAa3HOCTh NOTEHIRAA0B, CYLIECTRYINAYIO MEXKAY
KaToaoM H Gamxafuell K HeMy FpaBHHeR TEMHOTO NPOCTPANCTEA, HASHBAKT
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Puc. 163, Pacnpesesende NoTeHuH&NA 8 TAciomem paspage: U — manps-
WEHAe MEMAY AaMuol TOUKON paspafa H KaToioM, {— PacCTOsHME OT
Xaroja BAOSE TPYOKH

xamodnsin naderues nomenyuora. Ono E3MEPACTCA COTHAMHY, A B HEKOTOPWRE
CIy4asx ¥ THCAYAMK BoAbT, ONHT NOKASKBAET, YTO HATHYAE KATGAHONO hia-
ACHRA ABIACTCE CAMEM PAIKHKM FPHRSHAKOM TACIOMEro pajpaAa; Ges Karoa:
HOro NaAeHHA TAGOHR PaspAg He HMOMNEeT CYNIeCTBOBETD.

3RasenHe KaTOAHOTC NAIERHA SaKmovaercs b TOM, WYTO DOROKHTENL~
Hule HONW, mpoferan STy GOVILIUYIO DPagHOCTD MOTERUHAN0B, HpHOSpPeTaIOT
GOoNLIyI0 CROpOCTh, T2K XaK EaTOXHO NMANCHME COCPERCTOAEHO B TOHKOM
CEO T'a3a, TO 3AeCh TMOYTH He NPORCXOIAMT COYAAPEHHE HOHOB C ATOMAEMN
rasa, ¥ NOSTOMY, DPOXOAR Huepes 00MacTh KATOEHOrC MaASHHA, HONN UPH-
ofperafor Ouekh GOMBAIYI) KEReTHTIecKYIo SHepriw. Beseacrsse ororo mpu
COYAAPEHAR ¢ KATOAOM OHH BHOHBAIOT HY HETD HEKOTOPOS YHC/IO SAEKTOHOR,
KOTOpHE HauERIOT ZBHTATLCK K anody. [lpoxong wepes Temnoe RpoCTpan-
CTBO, SACKTPOHE B CROM OUCpelb YCKOPAIOTCA KaTORHLIM IARCHECM NOTEH-
uMana A NPy COYAapEHHNX ¢ ATOMAMY rasa b Gones yaanennofll YacTH paspana
(B NONOMATEALHOM CTONGR) NPOKSRORAT HOHRIAUMIO YAapoM, BosnuKaiomue
HpH STOM NOJOKHTELHEE HOHH ONATh YCKOPAIOTCH KaTOARHIM NAJIcHESM H
RHOEBAIOT K3 EATOAA HOBHE SJHSKTPOUH B T. . Takem ofpasoM, npOHCXoANT
ofpagoBaRHe BCe ROBKX H HOBHX HOROB, B PaspAj NPOAQIKaeTCR JO TeX nop,
NO0Ka B2 9AeKTPOJAX NORJEPIKHBASTCH HeOOXOMMOoe HanpakerHe. Mus BuauM,
IO NPUMLRAMIL UORUSGYUL 2036 6 HIACIOWEM PuspRde SeAmOMCR ydapHas
UORUSALUR U eo:0UBaANE SACKIMPOROS U3 KAMOOR NOAOICULMEALHIMY HOHOMA.

Hz cHazammoro CIGAYeT, WTO €9eM NPOuHEe CBAJANH SJACKTPORW B Me-
TaNAe RATORA, TeM GOMBIYIO 9HEPTHI AOAKAH NFHOOPECTH MORCHKHTENb~
HHE HOHH /4 HX BHOHBARHA, & SKATAT, H TeM GOALIIee KaTORHOS Najenue
JOMKHO OuTh B pasprge, ITosToMy KaTOfHOe MafieHye MOTEHIHANA SABHCHT
OT MaTepyuaia KaTtoaa. ONuT NOKA3KWIBAET, 4TO OHO SABHCHT €mME H OT pORa
rasa, IlopSupag COOTBETCTBYIGUIAM OGHAI0M MATEpHAR KATOZA M I'ad B pas-
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pronoft TpyGke, MOMHO CAeRaTh KaTOAROE fNafleHHe OueEs Manum, Ha
puc. 164 norazana HeORORAA AaMIlA TVICHINEI'O PRAPAAA, DIEKTPOAAME C/Ty-
IRAT AMCTOUKH Kestesa I 0 2, NOKPHTHE CiveM 6apHE, A3 KOTOPOrO SAEKTPORb!
BHIGHBaTCA 0coferno Aerke. B stom caygae ratopmoe nagesne paBro scero

B, & noatoMy Aamma samuraeres yxe
NpH BRAKYEHAR E FOPOACKYI0 OCBETHTEAD-
HyY10 CeThb. Ecliu TOK cerm mnepeMenHui,
TO POIb KaTOAd BHMOXHANT LOmepeMen-
#o mucrouky I a 2,

§ 102. Karoausie xyun. C ymeHpine-
HHEM KOJIMYECTBA ra3a B TpYOKe Ka-
TOIHOE TEMHOS NMPOCTPAHCTBO yBe-

Pnc. 164, Heouosas xamma Puc, 165, Karoauwe xywn aa‘.;le‘;gmnsa-
0TeAd MeTalaudecKoft MAacTHHEOH, Opo-
cas «TeHbs Ha CTEHKY TPYGRM

JIHUHBAETCA, & NOMOKATENBHHE CTOAG JenacTc Kopode u Gmejl-
see, [Tpn pasvHefiuleM NOBHMKEHNH JaB/eHns CBEYEHHE ra3a eule
Gofee yMeHbWaeTcA # NMOABAAETCA chaloe CBeucHHE CTEKNA
s6anan Karopa. Korna papnenue nagaer o 0,001 mm pr. cr.,
CBedeHHe [asa DNPAKTHYECKH TPEeKpAAeTC®, 4 OOUTH BCH
NOBEPXROCTH CTEKAA CRETHTCA SPKHUM (OOHYHO 3e/IeHHM)
ceeroM. [Ipr panbmefimefi oTkauke Bo3gyXxa ocnaGeaer H
Sejleoe CBeYeHHe CTeKJa, M, HaunHaa c jaBieHui 10—
10-% MM pr. CT., BCAKOE CBeueHMe Hcue3aeT, paspax npe-
Kpamaercs, OTdero e NOABNAETCA 3e/eHOE CBEYEHHE CTEKAa?

Ecna cjenaTh arog y paspAapuoli TPyGKu B BuUJE Kaxofi-
au6o durypu (puc. 165), To Ha CTEHKax TPYOKH NoONygaeTcA
TeHenoe H3oOpameHue 370il QHIYPH, COBEPIIEHHO TaKoe XKe,
KaK ecii Obl HA MecTe KaTofa Obl1 HeGOVILILOH HCTOYHHK CBeTa.
310 nOKashiBaeT, 4TO CBeuEHHe CTeKNAa BHSEIBAETCH OCOGHIMH
AyUaMH, ACXOBRALIMMH U3 KaTOZA; OHHM 3alePKHBAOTCS Me-
TaAluuecKoH INnacTHHKCM adoja, H M[O3TOMY LOABASETCH
TeHEBOE H300paNKeHue NOCHERHEr0. DTH JAyud NOTYYHJAH Ha-
3BaKBe KaAmolnbix ayued.

Karonubie JyuH BLISHBAOT CBEYeHHE HE TOJBKO CTeKaa,
HO M Apyrux BeinectB. [Ipn oTOM pasumle BeiecTBa CBETHTCH
pasnuuynbM LBeToM. TakK, HanpHMeD, MeJ HCOYCKaeT CReucHHe

224



KPacHOBATOrO 1BETa, CEPHUCTHHA LHHK — CBETAO-3eJIRHOIO,
M T. A. 2710 cBeyeHHe MOXHO Habuionarh, HampHMep, noMewas
MeXAY KaTOAOM K AHOAOM DPaspiiHOR TPYOKH KyCOuKH pas-
aguubix Munepanos (pHc. 166). ITostomy, XoTd caMu KaroAmbie
AR W HEBHAWMB, WX TPHCYTCTBHE MONKHO Jerko ofHa-
PYXATb NO cBedeHHIO TenA, GomGapappye-
MblX KaTopHnMR JydaMH. Ilokpuinad no-
BEPXHOCTb KAKAX-AKO0 NPesMeTOB Belle-
CTBamH, CBETAIIMMMCA moj JefiCTBHeM
KATOAHMX Jyuell, ML OORYYAEM MIOMHHECs
HUpylomye SKPaHu (OT AATHHCKOrO CA0Ba

Pue, 166, [IpuGop Pue, 167, lpamonupelinnft caex nyaxa
AAR HaGMOREHAS CRe- KATOAMKX Jydell, BHMPeSAHHEIX IHENBH) HA
YeHHA Nox peficTeH- JIOMHHECOUPYIOLEM DKPaHa

€M KATORHEX Ayueh

lumen - caet), Becbma yAoOHHe Aaf HaGaofeHus HaN Karol-
HbIMH Ayuamu. Pacrnonoxus Tako#t 3KpaH BAIOTL TPYDKM,
noj HeGOMLIIHM YTJIOM K €€ OCH, MH MOMKEeM JIerKC NPOCASHHTb
HanpasieHhe KaTOAHHX Jydedl BHYTPH TpyOxu. A ynol-
crBa HaGMIOAEHHSA Nepel JMIOMHHECHHPYIOUWMM SKPaHOM ho-
MeUl2eTCs IKHpMa ¢ ANHHHOM IHeAblo, ¢ NOMOUIbI0 KOoTOpoft H3
KAaTOZHOTO MyYKa BHIPE3aeTcsl 4acTb, OCTABAAIINAR HA JI0~
MRHECUHPYIOUEM SKpane y3kufl apku#t caes (puc. 167).

§ 103. Ilpupoaa xaToaHMX ayueit. OTBer Ha BOMpOC O HpHpoOAR
KATOAHMX Jiyuell AAIOT ONBITHI [0 HCCAEZOBAHMIO HX CBOHCTS,
Baxuaehitne pe3yabTaTH STHX ONLITOB CASKYICULHE,

1. Kamodnse agsu necym ompuyamessnvill sapad. Haubo-
Jiee HEMOCPEACTBEHHBM AOKASATENLCTBOM STONO NOOMEHHA
KBUJICA ONbIT, H3oGpamenunll Ha puc. 168, Ha nyr xaroamuix
aygeit noMemen noanfi snexrpox (dapasees muanmip, § 31),
coenuneHHbt ¢ MYBCTBHTE&JIbHMM 3neKTpockonom. [lonagam
BHYTPh UHJIKHAPA, KATONHBIE JYUH AeDPERAOT Bech CBOHA sapsp

8 Snesearspuud yeeSuux dusnxy, 7. I 225



saexTpockony. Hccnepopanus 3uaka storo sapaza (§ 7) no-
Ka3afH, BT0 KATORMBIE JTYYM HECYT OTPHIUATENbHEIA 3apaj.

2. Kamolnvie ayuu eoiAemmom 8 Hanpasrenuu, nepnendu-
KYARDHOM K nogepxnocmu  Kamodq, & pacnpocmpansioncs

Puc, 168, Karoanbie TyTd NepeHOCAT oTPHUATENbENTE 3apajg

npanoaunedno {puc. 169). TlostoMy ecan Karop HMeeT BHX
yacTH COpepkl, TGO EaTOEHLe JYUH, ReTd HO PajHycam SToft
chepri, cobupaotes («pOKYCHPYIOTCA») B LEHTpe 3TOH opepHl
(puc. 169, 6). TloMemas B 3TH MeCTZ JOMHHECUHPYIOHHHA

Puc. 169. Karoasse AyYA pacnpoCTpaBAiOTCH BIOND NPAMER AnnAf, nep-

OeATHRYIAPHEX K KORSPXROCTH Karopa, Vix Manpasieune Be SABHCHT oT

ROMOEKEHNA AHORE: 4} VACCKWA EaToj A3CT Nyuox NspalieaAbHuX ayueft;
6) BorAyTuit cpepavecEhl KaTod «poxycHpyeTs KaTOfHWe Ny<H

SKPaH, MOXHO BHIETH HA Hem HOABJIEHHE APKOTO MATHLILKA,
INonokenwe #roro NATHHIURA COBEDIIEHHO HE 3aBHCHT OT
(opMEL B RONOXEHHA ZHOAR B TPyOKe.

Onucnisaemoe croficTeO HATOAKMX Jydell OGBACHXETCH XAapaKTEpOM
BIEKTPHYECKOre Doaa B paspaauofi TpyOue, Haxaaue xaroxmore napenus
nererrnana (§ 101) yxasumaer, 1o 8 AemocpescTBeRACH BaMIOCTR K KAaTORY
BACKTPHYECKOS MOJIE OueHb CHALHO, 4 B OcTaAsHOA TAcTH TPYGKH ropaifo
caabee, [Tostomy Ha KaTOAHWE AYUd, KOTOPHE ABARAIOTCH 3APWHEHALIMH Ha-
CTHUAMA, AeACTBYIOT BOMHMIA KaTofa O4eHb GOibLIRE CHAM, RalpaBRAeHHRES
no anAngM noag. Hoe munue smexTpRuecroro nesm pOyiHSH KaToda DepneH-
BAKYAAPHH K MUBEPXHOCTH KaToda (KaK ¥ BCWKOTD mpasoiHuka, § 18), me-
33BUCHAMO OT TQro, Kaxyio $opMy uMeeT SHON B TAS OF pacooaomed. Mrag,
BUAHIH KATORA KATOLHE AYIH HATKKAWT ADHTATECA FO HATPADJEHHIO, Nep-
TRHEHKYJADHOMY K KaTONy, H TNpHOGPETAOT [0MTH BCK) CHOIO OFPOMRYIO
CROPOCTh B RETOCpegcTDentofl 0300t K Xatony. Jaasuediinee KnHKenue
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NPOHCXOAHT MPAKTHYECKH TPAMONRHENHO, N0 HHEpLAK, TAR Kak CHAN, jef-
CYBYIOIIHE H2 KaTOAMME JIYUH, BAAIN OT KaTOAA HEIRATHTERLHN; BAANH QT
KATONA SAEKTPHUECKOE NoJe Caabo.

Mz onmcagmux naGaiofienu#i chexyer, Yr0 KATOANHG AVUH ABHKYTCH,
ﬂoﬁllmixﬂcﬁb SaKOHAM MeXaHERY; CHeNOBATE/LEO, OHY 06/agator onpenesicH-
AOR Maccoll,

3. Kamoduvie nacmuytt obsadaiom maccod, 1o menocpen-
CTBEHHO OOHBApyXHBaeTcs® B caenyiomiem pderTHOM ONEite.
Ha nyTts xatoiunx xydefi yKpenasfiercs Ha OCH JierKad Bep-

K&, TaK 9TO KaTojHhble JIYUH YAAPHAIOT B ee JonacT# (pHC.
170). BepTymKka npuxosuT BO BpalieHHe, NOKA3HBaf, 9YTO
KaTOJHHE TacTHUH nepedalor eff cmofl
uMnyasc mo {(m — macca, & U -—CKO-
POCTb TACTHIIM).

4. Lombapdupys meaa u noeaoyascs
UM, KOMOOHbIE AYUU GHIINIBAIOM HAZpe-
earue amux mea. Ecan suytpH pas-
praanofl TPYOKH B NeHTpe chepHuecKoro

Pre. 170, Beprymxa epamiaercd BClefCTs Pre. 171, Harpesanme
BHE MepeRaUM KPHUILIIKY HMOYAbCA GoM- noA meflcTeHeM KAaTOR-
GApAHpPYIOIUHE €ro KaTOAHKX JaCTHL, Bux nyyeh. [Inatanosan
tosbra HakaneHa Jocper

yeHud

RKATOJA [IOMECTHTb TOHKYIO IwiatuHoByio ¢onery (pHe,
171), TO OHa CANBHO HAK&JNAETCA H MOXET PACIIABHTHCH.
W3 woz00HmiX ONBITOB CASAYeT, YTO KaTojHEle Ayus oGaaja-
10T KUHETHYecKolt SHepruefl, KoTopyio OHR mepefalor GomGap-
JMpyeMEM HMH Teflam, 310 Herpyago GbUIO NpeaBHieTs, KOO
KaTOJHLIE MACTHIE! HMEIOT Maccy m K JETAT CO SHAYHTCHLHOR
cropocThio v, CheloBaTensHo, KaKias EaTOAHAA dacTdlla
JourkHa o6nanaTh KHHETHUecKo#l suepruell mu?/2; ee ona o1~
Jaet Tely, B KOTOpoe yaapser. 3a cdeT 2Tofi SHePruu Karoj-
Hble JIyUH BLISLIBAIOT H CBEUCHHE JIOMMHECUHPYIOWEro 9KpaHa;
OHH MOFYT Take JjeficTeoBate Ha (oTorpadmuecKyio niaa-
CTHHKY H BHI3HBATh HEXOTOPLIC XHMHYECKHE PeaxiuyH.
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? 108.1. flpa monyuesus KATOGKRMX Ayuell K sAeKTpOAaM paapagHoft
TpyORH NpHAoKeHo Hanpskenue J0 kB. BuuuciuTe MaKCHMATBAY 0
CKOPOCT: SAEKTPOHOB B KaTOXHOM ITyuke, 3apsR sqaekTpoHa pased
1,60.10~1* Kx, a ero macca -— 0,91 -10—-% xr,
103.2. K paspazHoii TpyGKe ¢ TOPA3HM KATOAOM NMPHAOKEHO HaNpA.
xeHne 50 xB, a ToX uepes Tpy6Ry paren 10 MA. Kakoe KOJHYeCTRO
TeIJIOTH BLILEASCTCH HA aHOpe 3a 1 c?

5. Kamofupe Ayt OMKAOHRIOMCE SREKMPUHECKUM TOAEM.
Takoe JeficTBHE SAEKTPHYECKOTO NOJA Ha KATOAHLIE JAyyH He-
TPYAHO npeipujeTh, HO0 HaM H3BECTHO, HTO KaTOAHBIE JIY4H
HeCyT WeKTpuyecKuft 3apaj. CoOTBETCTBYIOUIHE ONKTH YAOGHO
nponsBouTh ¢ npuGopoM, u3obpameHHHM Ha puc. 172, Awon
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Puc. 172, OTkJIoHeHPe KATORHHX Sydell B sfeKTPHUSCKOM MoMe

B BHJIE NVIaCTHHKE [ ¢ MaJeHbKHM OTBEPCTHEM PachoiOXeH
npoteB Katoza 2. Ha apyrom Koulle TPYOKH HAXOAHTCS JHO-
MHHecuupyiomul skpan. Mexpy I U 2 cospaerca Goabuwoe
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Pac. 173, Crea xaTogHoTo Ayua (CBeTNHE KPYWKE) cmemiaerca nof Aefi-

CTBHEM MATHHTHOTO NoAd {reMiwe KpyxKH). CepepHHA NOMIOC MAFHHTA

NMoZHeCeR K AYYY, HAODapJACHHOMY HZ Ha(imozaTend: 4) AyY OTKAOBRAETCH
Bicpo; £} JyS OTHJACHAETCA BBEPX

HanpsxeHHe. W3 norcka KaTOABEX leqeﬁ OTBEpPCTHE B aHOAE
BHIDE3JeT Y3KHA NMyYOK, CAel KOTOPOIo AaeT HA JIOMHHeCHH-
pyollleM 3Kpare ApKoe mATHWMIuKO 5. Ha cpoeM nmyTd Karox-
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Hule AYIH NPOXONAT Mempy nuactHHaMR & H 4. Ecau mexay
3 u 4 co3naTh SNEKTPHUECKOe IoNe, HanpasaeHHoe oT 3 K 4,
TO KAaToAHLIE AYYH OTKJAOHATCA NOA AEACTBHEM STOIO NOAHA W
CBETJIOE¢ MATHHIUKO CMeCTHTCH B TouKy 6. Hanpaenenue cme-
lleHHs YKA3KBAeT, 9T0 KATOAHHE YacTHUL OTKJIOHAKTCA MPO-
THB HanpasJeHus NOJMA, H STO NOATBEPMAAET, YTO OHHM HECYT
OTPHUATENbHBI 3apAa,

6. KamoOnewe aywu omgronmomes maznumos, na H3yue-
HAS STOTO SIBJIGHHA MOXKHO BOCNONL30BATHCH TPyOKoH, Hanlh-
pamennofl Ha pHc, 172, IToarocR K y3KOMY NMYUKY KaTOAHHIX
JAyuefi MarEAT, MOXKHC COHAPYXKHThL CMeleHHEe CAela KaTOH-~
HHX Jiyge# Ha 9kpame (puc. 173). Ilpu stoMm, ecau ceBepHulii
NOJIIOC MaCHKTa MNORHECEH CBepPXY (MAH CHH3Y), KaTOAHble
JIYUH OTKJIOHAIOTCA BJeBo (HaH Bupaso). Ilpu mommecenuu
CEREPHOTO MOJIOCA MarHHTa CnpaBa (WIH CJeBa) OTK/OHeHHe
npoKcxomuT BeepxX (wau s8uH3). Ecan npubanxats I0KEHE
HNOMOC MarHHT2, TO HaNPaBMeHHe OTKAOHEHHA MEHAETCR Ha
obpaTtroe, M oTH onuiTel BrosiHe OOBACHRIOTCA TEM, 9TO KATOHR-
HREle Jy9H NOpeiCcTaBRAIOT coboHl MOTOK OTPHIATENLHEX 34-
pARIOB, NETAUHX BAONb TPYOKH. Taxkoft moTOK 3apAnoR mped-
cTasnser cobofl SACKTPHUECKMN TOK, a TOK H Marsur, Kax
H3BeCTHO, Jeficteyor apyr Ha gpyra (§ 40). [MoppoGuee of
oTOM OyneT cKasauo B ra. X

Jas AeMOHCTpAUHH OTK/AOHEHHA KATOAHMX JAydeld MaraH-
TOM yAOGHO HCMONL30BATHL puGop, HaoOpaxkednul Ha pre. 167,

Pre, 174, Orknonesve EaTonmx Jyded » marawrhoM done. Karoxumfi

Ayd, OpoweAmHl CKEO3b NieAb, OTKNOBAETCH LONHECEHHWM K Hemy

marauToM, Buaer HexpusneHHuft cmen Jyla Ha CeeTAmneMcA $Kpane,
YCTAHOBNCHHQM BHYTPH TPYGKH

IpH moABECEHMH MArHHTZ c/lef KATOAHONO MY¥K2 Ha MPOXO/b-
HOM 9Kpane CHAbHO H3ruGaerca (puc, 174).

Bce onucannbie ONHTH 1 uM DOACOHNE, B YaCTHOCTH TOU-
Hple OnbBITH auraudckoro ¢msuka JDxosepa Hixona Tomcona
(1856——1940), noxasanu, STO KamodHbe A4l — SMO AOMOK
Obicmpo ACMAUX oM Kamoda K. GROOY SAEKMPOHOS,
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Teneph HeTPYAHO NORATb, f0YeMY BO3HHKAIOT KaTOAHLIG
nyue B paspapHoil TpyOke. B § 101 mul rosopunu, uto B Tae-
oLeM paspsijie NOVOKHTSIbHHE HOHB Ta3’a YCTPEMIRKIOTCA
K Karopdy ¥ BuGHBAlOT M3 Hero shexrpons, Tak Kak ras B
TpyGKe paspexeH, TO 9TH IEKTPOHLI YCIEBAOT NPORETETH
HEKOTOPH# UyTh, BpeMAe 4eM HCMHTAIOT COyJApPeHHEe ¢ Moje-
KyJlaMH Tasa, DTHM OOBACHAETCA CYIleCTBOBaHHe KaTOAHOIO
TeMHoro npocipancTea. Eean B TpyOxe MHOro rasa, To Karoi-
HBie AYYH Ha HEeKOTOPOM PAacCTOAHMK OT Karoja YCMEBaloT
HCIINMTATH COYJAAPEHHe: B Iase BO3HHKAET CBeYeHHe (HOM0XH-
TeabHei cT0Al). TloEuxKan sapaeHne, Mb YBENIHIHBAEM JIHHY
cpofiogHoro npobera 9aeKTPOHOB, OTYerD KATORHOE TeMHOE
POCTPAHCTBO YBEAHYHBASTCH, a NOJOXKHTENbHOC CBEUEHHE
cokpamaerca. [Ipy nanenusix oxono 0,001 mm pr. cT. sua-
YHTeJbHAA UaCTh SJAEKTPOHOB OKA3hIBAETCA B COCTOSHHHE Npoi-
TH Bech AYTH A0 CTeHOK 03 coypapeHHB; TeMHOE npoCTpad-
CTEO 3aNQJHSAET BCH) AMMHY TPYSKH H OUHOBDEMEHHO C 3THM
ME 3aMeuieM PaATHUHHE NPOABJAEHHA KATOHHWIX nyued: Jio-
MHHECHEHURIO CTEKA2, €r0 HATPeBaHHe # T. 4. Takum ofipasom,
RPULUHA  BOSHUKHOBEHUR RAMOOHHIX Ay4eld BAKAMAEMCR 6
curbhoil Gombapiuposke Kamoda NOAOICUMEADHOIMUL UORAMI,
KOomopbie 6bi0uUsaIom U3 Memasrs KamoQa SACKMpPOHS,

H3 ckazadnoro caeayer, uto A8 MOAY4YSHHA KaTOARMIX
Aydel B TPyOKe ROMKHO COAEPXKATHCA HEKoTepue, XOTA H
Manoe, XonudectBo rasa. [lostomy, ecad cAMIIKOM CHJBHO
OTKa4aTh pa3pHAEYI0 TPYOKy, He OyAyT BO3HMKATL HH MOWIO-
HTEALHBE HOHM, HH KATOAHBIE NYUH, 4 CHALHO PaspereHHHH
raz GyJer XOpOLIMM AHIAEKTPHKOM.

JAnuradack MeXZY KaToAOM H ZHOIOM, 3SJACKTPOHBI YCKO-
PRIOTCA SJAeKTPHUECKHM NONeM H RPRHOGPETaI0T OrpoMALIe
CKOPOCTH, JTH CKOPOCTY NPH OYeHb CHABHHIX NOMAKX MOTYT
jocturats 108 xum/c ¥ Gonbine, NPHGAHKAACH B CHElHANALHO
TOCTPOSHHBIX YCKOPHTEJARX K cKopoctd cBera (3.10° ad/c).

§ 104. Kasanossie ayuu. B § 101 Mu ykasanu, uto B TaetclleM
paspdApge Katon Doppepraercd HenpepuisnoR CGombapIHpoBKe
NOVIOXKHTENbHLIMH HOHAMH. JT0 MOMNHO JOKa3aTh Ha ONHITE,
€CJIM CLeNIaTh B KaToje PaspaaHol TpyGKH oTBepcTa {pHC. 175).

HacTh ZOMOKHTEABEMX HOHOB GYAET NpOJeTaTh depes OT-
BEPCTHA, K MBl YBiAAM B TeMHOTe (/af0 CBeTALIeecHd H3AyUe-
HEe, HCXOJAIIee H3 3THX OTBepCTHH H pPacnpoctpaHAineecs
B 3aKaToiuGE 4atTE TPYOEM, JToD HIAYUEHHe, COCTOAmee H3
OONOXHTSABHEX HOHOB I'233, NOJYUHAO HASBAWHE KQHAACSHLE
(unn noJIOKHTENbHHX) ay4eld. MecaegoBanue CBORCTB 3THX
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Puc, 175, Toxyneswe Kana-
JoBbX JAyueli. Mexay anosom
H KATODOM - JIETKOE CBedeHHE
rasa. B saratofmol¥ uacTu Ha-
SmonaTea  oTASSBHHE NYTKE
DOJAOXKHTCHLHHX HOROB

Ayuell (OTKNOHEHHA B 5ACKTPHUCCKOM H MATHHTHOM NOJMIX,
SapAja aydedt H T, B.) DOATBEPXKEAET, UTO STC AeHCTBHTEALHO
NOJIOKHTEIbHBIE HOHEI BEIECTB, COAepIKalMuxcsa B TPyOKe.
? 1.1, ITywok KaToZHEIX Nyuel B My90K KAWAMOBMX Ayuefl mpolyc.
KAI0TCA MeXJy OOKAaAXaMH ILIOCEOr( SapseHHOTO KOHFEBCATODA.

Onnnakono AH OYAYT BeCTH ceSs o6a lyUka, €C/IH CROPOCTR HX OAH-
HaKOBH?

§ 105, uiexTpoHHa® NPOBOIUMOCTL B BHICOKOM BaKyyMe, Korua
ras B TpyOKe pa3peeH B JOCTATOUHOH CTeneHH, IPOBOAKMOCTD
moxkeT, Kak Mul sujean (§ 102), noxmaepkuBaTbCA 32 CUeT
S/IeKTPOHOB, BHIEEASIONMXCH H3 Katola (KaTORHHE JyuH).
IlpaBna, B yCnoBusAX, ONHCAHHHX B ApexbifyueMm naparpage,
B TpyOKe AOMKHHK TaKiKe NPHCYTCTBOBAaTb B HEKOTOPOM KOJH-
YecTBe H HORML, B YACTHOCTH NMOMCKKTEABHEIE, U0 AeKMpoHs
ocenboscdaromen u3 xamoda 6aazodapa bombapduposke Kamoda
ROADNCUMERLHBIMIL HONAMIU,

MoxHO, OAHAKO, Kak MUl 3HaeM, COeCHEYHTh AOCTATOYHOE
HCTYCKaHHe SJEKTPOHOB, APHMEHHB CHJABHO HarpeThii KaToj
{§ 90). B TakoM ¢jayuae MOMKHO OCYHIECTBHTL MPOXOXKJeHHE
SNEKTPHIECKONO TOKA Uepe3 cOCyA, ¢ TaKUM BRICOKHM BaKyy-
MOM, NPH KOTOPOM pOAb HOHOB MPAKTHUECKH CBOBHTCA K
HYMO H BEChb TOK NEPEHOCHTCH NIKTPOHAMH, HCRYCKAeMBIMM
HarperhiM KaToaoM. ITOCKOAbKY B STHX YCHROBHAX IOJNOXKH-
TeAbHBIE HOHHE NMPAKTHYECKH OTCYTCTBYIOT, KATOX He HCILITHL-
paer CGoMOap)MpPOBKH MOHAMH, H AIA MOJAEPKAHHA ero B
HArPETOM COCTOSHHH, HeOOXOMMOM AMA HCHYCKAHHA SMeKT-
POHOB, KAaTOA AOMMEH HeNPEpHBHO NOAOIPEBATHSA, HAUPHMEP
¢ DOMOIILIC TOKA, NPONyCcKaeMoro 9epes Hero oOT ECMOMOra-
TEALHOTO HCTOYHHKA (Garapes Hakaqa). CnenoBatelbHO, Npo-
BOAMMOCTb B ONMHCHIBASMBIX NPUGOpAX HBAAETCA HECAMOCTOM-
TenbHOA. B COOTBETCTBHM € STUM BONbLTAMIIEDPHAS Xapaxrte-
PHCTHKA B ITHX CAyJaAx HMeeT BHA KpuBofl, nomoGuofi usob-
paxenHOA Ha puc. 149, Cuna ToKa HACHUIEHHS OOpeleIsaercd
YHCAOM 3IJAEKTPOHOB, HCHYCKaeMbIX KaToOM B EAMHHLY Bpe-
MedH, T. e. 3asucHt (§ 90) or Temneparypm xaToja, ero njao-
mWafy H MaTepHana (paSoTHl BHXOZA).

Ecan xe Hanpamende He ROCTHIVIO 3Ha9eRHA HACHUIEHHA,
T0 HE BCE 3/AeKTPOHH, HCOYIISHHLIE KATOAOM B eRHHHLY Bpe-
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MEHH, YCMeRalOT AOCTHTHYThL 33 3TO BPeMA aHOJA M COCTaBHThL
ToK. YacTh SJEKTPOHOB OCTAeTCA B HPOCTPANCTBE MEXIY
RATONOM H 2HOROM, 00pasys NPOCTPAHCTBEHHKI OTPHUATEND-
HHA 2apAfk, KOTOPHA B BHAe OTPHUATEILHO 3apsAXEeHHOIO
ofilaka CKalJIHBaeTCR Nepel XKaTofoM H ociaGaseT CBOUM NpH-
CYTCTBHEM 3JIEKTPHUSCKOE MNoJIe AHOJAA. OJIEKTPOHH, Hempe-
PHBHO HCOYCKaeMHe KaToloM, YACTHUHO OTOPaCHBAIITCR
sTHM ob6nakom oCpaTHO K KATOLRY M He AOXOAST A0 &HOAA!
YCTAHABAUBAGTCA TOK GoJdee chabu{l, UeM TOK HACHIISHUA.
Hrag, xaxkaoMy sHaueHWl0 HaNpPSIKEeHHS MeXAY KaTolOM M
AHOJIOM COOTBETCTBYET CBOA IUIOTHOCTH 3MEKTPOHHOrO obnaxa
A CBOA CcHJAAa TOKa. Takum oOpasoM, NONYdaiTcd BCE TOUKH
sonbTaMnepHofi XapaKtepucrukn (puc. 149), nHagunaa or
I=0 u po Toka HacuinenuaA, JIHWH MPH XZOCTATOYHO GOJIBIIOM
HaHpsJKeHHH BCe SJEKTPOHH, EHUIeNIHe U3 KaTtoja, MOCTH-
raioT apoja, SAEKTPOHHCe Of6NaKO TMOJHOCTHIO PACCEHBALICH,
A cHia ToKa npHofperaeT cBOe MAKCHMAMNBHOR 3HAUCHHE —
SHAYCHHE TOKA HACHILLCHHA,

§ 106, 3nexrpoHunvle namnbel, SIBACHHE TEPMOITEKTPOHHOHN
SMMCCHH B OGYCHNOBNEHHBIT HM 3MCeKTPOHHHE TOK uepe3 Ba-
KyyM nexaT B ocuope ycrpofictBa OuYe€Hb GOJLIIOFO HHCIA

Pa3noolpasHEX  HIeKTPOH-

HHX mnpr6OpOB, HaeAUIHX
cebe YpeIBLIYAHiHO BaXKHEIE
— npHMEHEeHHA B TeXHHKe # B

ObiTy . MBI OCTaHOBUMCS TONB-
KO Ha JBYX Hautognee Bax-
7-] 4" HHX THUaX 9THX NpPHOOPOB:
2. - avieKTpokHOA Jlamne {paauo-
NaMne) # SAEKTPOHHOMYYe-
M Boll TpyOKe,
3. Yetpoiicteo npocteitmedt
- 3JIEKTPOHHOR JaMuB! HOKa-
I sapo ua puc. 176. B Heft
o AMeeTCd pacKadeHHaA BONbG-
pamopad muTe [, ABALO-
mAAcd HCTOYHHKOM OSJ€KT-
pPoHOB (KaTOK), H MeTannH-
deckuft ouAHBEAp 2 (aHon),
okpyxatonmit Katox. O6a
Puc. 176 a) Jleyxonextponan naM-  5JeKTPORA HOMEUIEHH B CTEK-
mm) ’“°§ L amon (a8 o MAHHEL HAR MeTananeckuil

CreRNAREWA GanMou. 0) Yomossoe OAMVIOH 3, BO3AYX H3 KO-
uzofpaxente AHOAA TOPOTro TIRATENBHO OTKayaH.

\
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Tarkaa #ByXSAEKTPOZHasd JlaMna Ha3bIBAETCH  GaKYYMHLLM
Ouodom.

Ecia M BKJAIOYHM 5TY JAaMiy 8 nenb Oataped uay Apy-
Toro HCTOUHHEZ TOKA TakK, 49Tofkl aHoj ee OLLI COEIHHEH ¢
NIONOKUTEABHEIM [(OJIOCOM HCTOUHHKZ, a KarTof — ¢ oTpHia-
TeneabiM (puc. 177, @), ¥ HaKanuM RaTOA NPH NOMOUIH BCRO-
MOTaTeJLHOTO HCTOMKHKA (6ataped Hakana b5.), T0 ucnapsgio-
WHeCs] H3 HHTH SJEKTPOHH OyAYT JeTeTh K aHOLY, B 4epes

Puc. 177. &) Tok npoxopuT ve-
pes JiHOR, KOTJa AHOR COeNR-
BEH ¢ NONOMKHTENLHEIM NOHI0~
com Garaper 5, a Hatof—c¢
orpunatensHuM. O} Tok me
BPOXOANT Y¢pes AHON, ROTAA
€ro RO/ COERHREH ¢ OTPHHE-
TeSbHHN Toa0coM Garaped, &
KaToR — €  NOMOMHTEALHLIM,
By — fiatapesi Hakana HHTH

penb nofizer Tok. EcaM e M NepeKAio9NM APOBOAA TaK,
9700bl MUHYC HCTOMHHKA Obl COElHHEH € aHONOM XRamibl, a
wnoe —- ¢ ee Katogom (puc. 177, 6), T0 mcnapsioliHecs M3
Katofia 3JeKTpoHW OyAyT OT6pachBaThCi mnodeM o0paTHO
HA KaToA, W TOKa B nenu Re Oyner. Takum o6pasom, duod
oGaadaem mem CaotiCeoM, %o OH NPoRycKaent mox 8 odHom
HAnpasAERUL W He npony-
cKaem ezo 8 00PAMKOM Ha-
npagresuu. Takoro poma
yCTpoficTBa, TPONYCKAi0«
mue TOK TOJABKO B OXHOM
Halpas/leHHH, HA3LIBAIOT-
€7 SJEKTPHUCCKHMH O8H-
myasmnu. OHH WHPOKO
NPHMEHAIOTCR JAA  BH-
TIPAMACHHA MNEePeMEHHOTO
TOK4, T. @, AAA HpeBpa-
HIeHHS ero B MOCTOSHHLIA
ToK (§ 166). Baxyymune
AHORHI, CHERUANBHO NPU~
cnocoNieHHHe Iad ITOH
1enH, HasLIBAIOTCA B TeX-
HHKE KCHOMPOHAMU.
VieRTPOHHBIE  JIAMITH
Goaee caoxHOro THma, Puc. 178. ) Tpexszextpoinas sawna:
Hamwenutue cefe WHPOKOE 1 — xaTof (HAKRNENHAN EWTL), 2 — 2HOR

HIH s § ~— ceTka (penEas cOEpank).
ApHMENCHHE B paguoTex- w dljmgfcnoanoe usobpamenne Tpuona
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HHKe, ABTOMATHKE M Psje APYTUX OTpaciell TeXHHKH, colep-
aT, MOMHMO HAKaJeHHOI'O Karoma (HCTOYHHKA SJCKTPOHOB)
H cO0HpaoLlero 3TH SJASKTPOHHL aHOAA, eHle TpeTHH AONOMHHE-
TeALHHH 3MEKTPOL B BHAE CETKH, NOMeLaeMoil MOy KaTOAOM
B aHopoM. OOHYHO ceTKa OniBaeT ¢ odeHb KPyNHbiMH fueh-
KaMH; BanpuMep, ee ASJaOT B Bie pefkof cnupanw (puc. 178}.

QOcHoBRas ujed, Ha KOTOPOH OCHOBaHC IpiMeHeHHe TaKHX
naMi, sagmouaercd B caefyioumes, BxmosuM JsaMnmy B Lenb
Garaper b,, KAk NMOKa3aHO Ha puc. 179, u 6yIeM RaKaaHBaTh
¥aToj, ¢ TIOMOIUL0 BClToMoratenbHoli BGatapen b, (Gatapen

X

| o | F
I-ﬁu By / U

Puc, 179. HanpaxeHue MeXay Puc, 180. Boasramnepuad
EaToloM W ceTRofl HWaMmeHseT XapaKTepRCTHKA  TpexaJekt-
CHEY aHCAHOTO TOHA pOIHOI JaMIB

Hakana), BKAGUeHHWA B UEeAb HaMepHTesibHbEH npubop nNoka-
JET, YTO B HenH uiueT aHompeli Tok [, [lozkmounM Tenepb
K KaTONy JIaMIBl H CeTKe eHle ofny Oatapeto B, HanpAxende
KOTOpOii MOXeM TPOH3BOJALHO MEHATH, H GyJeM C ee HOMOIIbIO
H3MEHATH PasHOCTh NOTeHuManoB U/, Mexny KaToaOM H ceT-
KO#., Ml YBUIMM, 4TO NpPH STOM H3MEHAETCH H CHJA aHOJHOTO
TORa. TaknM o6pa3oM, MH TIOIYTAeM B0ZMONHOCIL YNPAGARMD
MOKOM 6 GHOOHOI eni AGMHbE, USMEHAAR PA3HOCMb NOMERUUG-
208 meamdy ee kamodor u cemicoii. B 5T0M H 3aRAIOUACTCH BaM-
Helilian OCOBEHHOCTb ICKTPOHHLIX Jamn.

Kpueasn, Hao6paxkaiollas 3aBHCHMOCTL AHOZHOTO TOKA
nammut [, o1 ee cerounora Hanpsukesna U., HOCHT HazBaHue
BOJMLTAMIEPHON XaPakTEePHCTHKH JaMnik. THNHYHas Xapak-
TEPHCTHKA TPEXICKTpoAHOH JaMmH nokasara Ha prc. 180,
Kak BnaHO M3 3TOr'0 PHCYHKA, KOTAA CceTKa HAXOZHTCA NPH
NOJOKHTEADHOM IIOTEHIMA/E HO OTHOIEHHIO K KATORY, T. €.
coefuuena ¢ MONOXHTEABHEIM NOMOCOM Garaped, TO YBeIH-
YEHHE CETOUHOTG Hanpsmwenusa U, NPHBOIMT X YBEAWYEHHIO
AHCJHOTO TOKA JI0 TeX HOp, NOKa 3TOT TOK HE AOCTHUTHET Ha-
counepns. Ecan ke M cjenaeM CeTKy OTpPUIATENBHOR O
OTHOIUEHHIO K KaTOAY, TO MpH YBEJHYEHHH aGCOMOTHOTO 3Ha-
UEHHS CETOYHOI0 HanmpsiKeHHs anOZuLil ToK Oyjer maparhb,
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IOKA NMPH HEKOTOPOM OTPHIATEABHOM NOTEHIIHAlE HA CeTKe
JaMila He OKAKeTcA 3aneproli, T. e. TOK B AHOAHOR LieNH He
O06paTHTCA B HYJAb,

Herpynno norfATh npHuHEy 5THX sAjenHfi. Koraa cerka
9apMKeHa NONOKHTENDHO OTHOCHTEABHO KATOAA, OHAa LpHUTA-
ruBaeT K cefe snekTponsl H3 0GaaKa 0ObEMIOro 3apsiaa BOAH3K
KaToja, MPH 5TOM SHAUHTEABHAR 4HacTh SJEKTPOHOB HpOJe-
TaeT MeXAY BHTKAMH CeTKM H NONajaeT Ha anoj, YCHJHBan
aHomHLA TOK. TaknM ofpasoM, cnocoGCTBYS pacCachiBaHHIO
OUREMHOTO SapAJa, HOAGHCUINEALHO SIPRICEHNAR COMKA Yée-
Auyusaemn anodnsid mox. HaocGopoT, ompuyamesvho sapaxcer-
NQR CEMKQ YMERLILGEM AROORBIE MoK, NOTOMY UTO OTGPacHBaET
Hasaj SIEKTPOHH, T. €. YBeJUU#BaeT o0beMBRfl 3apaj BOMH3H
katoga., Tak Kak ceTka pacnojoKeHa ropasao GJHXKe K Ka-
TORY, WeM aHOA, TO YXKe MaNnhle H3MEHeHHA PAIHOCTH LDOTEH-
IMaNo0B MekNy Befi H KaToAOM OUYEHB CHABHO OTPAKAIQTCH HA
OfBeMHOM Sapsifie H CHJABHG BAMAIOT HA CHAY 3HOAHOTCG TOKa,
B O0WMHEX SKTPOHHHX JAMNAX KH3MeHEHHe CeTOYHOro Ha-
npsxxeHHR Ha 1 B MeHAeT aHORHHA TOK HA HECKOJIbKO MM/IH-
amMnep. A Toro 4To6H JAOCTHUL TAKOIO e H3IMEHEHHA TOKA
OyTeM HIMEHEHHS ARONHOrO HAIUpPAXKEHHA, 5TO HaANpsKeHHe
HYXKHO ORIO OHl HSMEHHTh ropasfio 6oJblLie — Ha HECKOALKO
JECATKOB BOJIBT,

OnueM 13 BaXHeRITAX NpuMeHeRHN SAEHTPOHHEIX MaMI ABJSICTCH NPk~
MeHeHHe X B E39eCTBe }"CKJIIIMEﬁ cnalbuX TOKOB H uanpameanﬁ. [oac-
HHM 4a NPOCTOM NPEMepe, XaK 570 ocymecTanserca. [pescrasum cele, aTo
MEMIY CeTKON M KaTONOM JaMih _ N o
BKAIOYEH PEIUCTOP ¢ OdeHb GOub- 1/ Y

HIMM CONPOTHRACHHEM R, CHamkeM
1 MOwm (puc. 181). IMpoxoaaminii er
4

A
4epes STO CONPOTHRAEHHE OUEHD & lg{ :
crafuii TOK £, craxkeM 1 MEA, co- —
$7I3CT HA 3TOM CONPOTHBACHHH MG K lh I
saxony Oua HanpaRenne Ue=iR,.
= F-+hJ
Prc. 181, CxemMa BHOTEHHA TpeXs

B nameu njumepe 910 BanpREe-
sme paeno | B. Ho npr Taxom ma-

SJACKTPORHOR NAMNE KAEK YCAAHTENSA
TOKA H BAanpmKeHus

MCHCHHH CeTQUHOTO HaNpaKeHus
anonHei TOX MeRseTCd Ha 2—3 BA,
Crano GNTb, BSMEHEHHE TOKA Yyepes
CEeTouHOe COnpoTABACHAS HA | MKA
BHIHRAET HEMEHERHE ZHONHOIO TOEA, B HeCKONbKO THCAY pas Gospinee, Mu
YCHAABAEN, TARHM 06pasoM, HepBOHauaabiulil 04¢HD CHabhiil TOK B HECKOb-
KO THCAY pas, AOCTEBAAA HeoSXOAHMYIO SHePriio 8a caeT aHomHol Gatapen.
Ec¢nd B aHORHYI0 HENE MR BKAOYHM HeKOTOpOe #HACPYSOTHOEY COMpoO-
THBACHHE Ryarg, cXamen 10 xOu, 70 maMeneune aHOAHOrO TOKA HA
—3 mA _ BH30BET nNPHpAM(EHAHe HANPAIKEHHA BHa STOM CONpPOTHBJIEHHH
20—30 B. HunMu caobaMe, MSMeHesHe ceTONHOMD Hanpaxenud Ba 1 B
HIMEHAET HAMPMKEHHEe MeXTY TOUKAMH & H & sHArpySoYHOros COMPOTHRC-
uEx Ha 2030 B. Mu ocymecreunn raxud oSpa3oM ycuieHne IEpBOHA-
NaABHOI'C OY€Hb MAIOrO HanpAMeHH:,
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JlaMnel ¢ TpeMsA SASKTPOIAMM — KATOJOM, GHOAOM H
ceTKeH,— noacOEre u3cOpamennofi Ha puc. 178, HOCAT Ha-
8BaHHe mpucdog, B coBpemenHofl TeXHMKe WIHPOKO TPHMEHA-
1o7ca H Oonee CAOKHEIE JAMORL ¢ RRYMA, Tpemsl U GOMBLINM
qrcqoM ceroK. [IpoMbiiieHHOCTh BHITYCKAeT B HacToAmee
BpeMs AJI Pa3HHX Nefdefl MHOrO JIeCATKOB THIOB JaMIl CaMBIX
pPasHHX Da3MepPOB, HauHHAS OT TAK HA3KBAEMBIX «NalbYHKO-
BLIX# JIAMO TOJVIMMHOR ¢ MH3HHEN M INHHOH HECKOJABbKO Cap-
THMETPOB H KOHYAaf JAaMIlaMH BHIIE YeJOBEYeCKOro pocTa,
B manbix aamitax, ynorpeGafioulHXcs, HanpuMep, B pajuo-
NPHEMHHKAX, AHOAHBIH TOK paBeH HECKOJABKHM MAJAHAMOE-
paMm, B MOIKHHIX JIAMIIAX OH AOCTHUIaeT MHOIHX AECATKOB aMmmnep.
? 106.1. Tlouemy kartop smekrpousiofi AaMnut GuicTPO paspymaercs,

eCAH flaMna NAoXo OTKadawa M B Hell ecTb He(OabLIQe KOAKYECTEO
rasap

§ 107. dnexkTponnonyueran Tpybka, Dot BakHE npubop (pHc.
182) no pHemiHemy BUZY H YCTPOHCTBY OdYeHb NOXOXK Ha Ty
TPYOKY, ¢ NOMOmMBIO KOTODOHW MH H3YYadn AcHCTBHE JJIEKT-
PAYCCKOTO H MATHHTHOTO NoJsell Ha Katogubie ayud (puc. 172).

Brpa

Ny OnERMPONHONL 1YY

2;’/
5 4

Pue. 182, Cxema ycrpoficTRa SmeRTPOHHOAYYe2O0H TPYOKH
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CyinecTaeHHOE OTVIHYHE 3AKJIOUAETCA JHIUDL B TOM, YTO pPambile
MHl MMENR B TPYOKe XOMOJHHIE KaTON, HUCIYCKABIIHA SAEKT-
pOEEl B pe3yabTate HOHHOR GomOapzuponiu. Temepp Ke
HCTOYHHKOM SJEKTPOHOB ABJAACTCA NOMEIUEHHAas B Y3KoM
KOHUE TPYOKH 3ACKMPORAGR Rywika, COCTOAIASA M3 HAKajeH-
HOro KaTofia /, SMUTTHPYIOWIErO SAEKTPOHH, H aHONA 2, HMe-
0Imere BHA AHcKa ¢ HeGONBIIEM OTBEPCTHEM MuaMerpa l—
3 MM, MeXxzy XKaToloM ¥ aHOJOM €O3AAIT Pa3HOCTD NOTEHIHA-
JI0OB QT HECKOJIBKHX COT 10 HeCKOJbLKHX ThCAY BOALT, TaK
9TC B OPOCTPAHCTBE MEMRY KATOAOM H ZHOMOM CYULeCTEYeT
CHAbHOG SNEKTPHYECKOe noJe, PAasroHAoUIee BhIISTalOUIHE
H3 Karolla SJIEKTPOHH J0 oYeHb Goawmofi ckopoctH, Karoa
HAXOJMTCH BHYTPH METAJNIHYECKOTO LMAHHAPA, HA KOTOpHIH
TaKXKe NOojaeTcsi TOMOKHTENbHOe (OTHOCHTENbHO KaToja) Ha-
NpsuKeHHE, HECKOJMBKO MEHbiliee, UeM HAINPAXCHHE Ha aBoje.
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Baarogapa coBmMecTHOMY ASACTBHIO STOTO LWHHEDA M aHoja
fIOYTH BCE 3JeKTPOHH cofupatorea (QoKycupyiorca) Ha o7-
BePCTHH aHOLA H BLIXOMAT H3 HerG B BHAES TOHKOIO NMy9YKa —
anexmponnozo ayua. B ToM mecte, rae 9TOT AYYOK ylapserca
o 9KpaH — NOKPHTOE CEeTAUIMMCA COCTaBOM KHO KOJAGH,-—
BO3HMKAeT #pKan CBETAHIARACH TOUKa.

Ha cBoem nyTH K SKpany 3$/JeKTPOHHEIE JYY DPOXOINT
MeXJIy IBYMA NapaMi MeTanaudeckux niaactud 3 u 4. Ecun
NOJaTh HEKOTOPOE HANPsXeHHE Ha NEPBYiO Iapy IIACTHH, TO
novie Kompgencaropa & Oyfer OTK/NOHATE NPOJETAIIIHE Yeped
HEr0 3JMIEKTPOHEl B CTOPOHY NOJOXKHTEABHO 3aPAKEHHOH
NAacTHHH, K CBeTROE NATHO Ha SKpaHe CMECTHTCA NO TOPH-~
SOHTaJH BAEBO MY BNPzBO. TOWHO TaK e, €C/IH HANPSIKeHue
Gy et nonaHo Ha BTOPYIO Napy DAACTHH 4, TO JAYY OTKAOHHTEA
B CTOPOHY NOJOMHTENbHON HNJACTHHE H CBETAINAACA TOUKA
Ha 9Kpaye CMeCTHTCA NO BEPTHKAJAH BBEPX HAH BHES,

TakaM ofpasoM, NO CMeMIEHHIO CBeTION TOYKH HA SKpaHe
MH MOXeM CYAHTb O HaNPSKERHH, HaJOXKEHHOM Ea COOTBeT-
cTBYIOIlHe OTK/CHAIME macTHHH. HanGomee Baxuo aApH
9TOM T0, 4TO BCJAEACTBHE HUMTONKEO Manofl HHePURH SJeXT-
POHOB 3MEKTPOHHH JyY upesshuafino OLICTPO pearwpyer
Ha BCAKOE H3MEHEHHe HanpsKeHHs Ha hJacTHHaxX, [lostomy
€ MOMOUIBIO IEKTPOHHOJAYUeBOHl TPYOKH MOXKHO CJEIHTh 33
ppoLeccamy, B KOTOPHX NPOHCXOBAT 4pesBhUafiRe OHICTpHie
H3MEHECHHS SJIEKTPHYECKHX HanpmKenu$t m TogoB. Ocofenno
TaCTO TAKOTO POJia 3aRAaYH BO3HHKAIOT B PajHOTeXHHKe, Tie
OPHXOJHTCA HMeTh JGI0 ¢ TOKAMH H HanpsKeHHAMH, MeHA-
IOINMMACA MHOI'O MHJRXHOHOB (H AdMe NeCATKOB MHJNHOHOB)
pas B CeKyuuy.

OnexTporHONydeBas TPyOKa, CHaGXKeHHAA COOTBETCTBYHO-
HMMH npucnocofieHHaMd AAA H3YUeHHR TakHX OGbicTpoRepe-
MeHHBEIX TOKOB M HanpsxeHH#, oGpasyer npubop, Koropuift
NONYYHA HA3BaBHe JACKHIPOHHOAYNE6020 (WM KATOZHOTO) 0C-
guarozpaga. ITor NpuooP ABNASTCH OAHHM H3 BaKHERIUHX
CPEACTE HCCJENOBAHHA He TONBKO B PAJHOTeXHHEKE, HO M b
DeMOM psAfle ADYTHX OTpaciell HaYKH H TeXHHKH. C KamiuM
rojoM OH BCE LIKMpe BHeApseTcH B NMPaKTHKY paGoTH Heckepno-
BATE/ILCKHX H 3aBOACKHX J1a6opaTOpHil.

Jpyroii upesenuafino BaxHOR 061acTBIO APHMEHEHHS
SNEKTPOHHOMYUEBHX TPYOOK ABAAETCA meacaudenue, Dnext-
pounoayyesana TpyOKa sipnaerca meofXxoiumofi # Baxupeiuned
YacThio TeneBuaopa *). HaKnanawpas Ha NIVIACTHHH COOTBET-

*) B TesenMsopaX oOuTHO NPHMEHAIOT TPYOKH He ¢ SAEKTPHUECKEM, o ¢
MATHHTHHM yNpasieuneM SJICKTPOHHHM AYHOM,
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CTBYIOIIeE HaNpsKeHue, 3aCTaBNAT Ay% € GOALIIOH CKOpo-
CTHI0 RATPUXOBHBATL BeChb SKPaH pPAJIOM NapallebHHX
auaufi {cTpok). Ecnm 60 DpH S5TOM APKOCTh cheTameHcs
TOYKH, OnpeiehsieMas KHHETHUeCKOH B3HeprHeH SJIeKTPOHOB,
0CTABANACh BCE BpEMsl TMOCTOAMHONA, TO MH YBHAeNH O Bechb
3Kpan paBHoMepHO cBeramuMmca, Ho nmpuxoasuime K npueM-
HHKY TeneBH3Opa CHTHAMH, flochinaeMble Nepefawiied Tede-
BH3HOHHOH CTaRnHed, TO YBEJIHMHBAIOT, TO YMeHBHAWT yC-
KOpRIoee SACKTPORH HANPSAKEHHEe B COOTBETCTBHH C SPKO-
CTHIO Tofl unM MHOH TOUKH nNepeRapaemoro H3olpakeHns.
TlootoMy H cBeTsIIMeCR TOYKH HA 9SKpaHe MOAYHAOTCA TO
Gonee, TO MeHeS APKHMH, ¥ HX COBOKYHHOCTb, BOCHpHHHMAa-
eMan HamIHM TJ&30M, BOCIPOM3BCIMT HepefiaBaeMos H3obpa-
HKeHue,

? 167.1, DrexTpoHHAd NYNIKa, NPHMeHAeMAd B TeAeBHIHOHHEX 1Py6-
2% AR NONYYEHNS KATOMGIX Jy9eli, COCTONT H3 HaRaNeHHOTO K4TO-
Ja H PaCOoAOMEHHOro BOAEIM Hero aHOAA C HEeHTPAJLHEIM OTREpCTH-
€M, "epes Korcpoe mpoferaeT NMOTOK sMeKTPOHoB, Kak HameduT-
¢fi CKOPOCThH SACKTPOHDS, SCHE HATPAXKEHHE MEXAY KaTOAoM H aHO-
joM memenmres or 700 a0 1000 B? Kakoea Oyjer sra cxopocth
8 o0oEX crydsax? 3apax saexTpoma pasen },60.10~% Ka, ero
macca — 0,91-1023 gr,
107.2, B orkavaeyoll TpyGKe NpHKeTCR NYIOE 5J6XTPOHOB, BEIIETEB-
OIEX M3 SHeRTponHofi KH, HaNpImeHHe B KOTOPOH MeKAy KaTogoMm
# awopoM pamdo 800 B. Henmocpefcreenno Nepes cBeTAIHMCA SKpPa-
HOM, Ha ROTODHE NONANAMT BACKTPOMH, DACNONOKEH IACCKAN KOH-
JEHCATOP, BAO/b OCH KOTOPOrD, HOCPeRHHE MeX Ty NAACTHEAMH, NPO-
feraloT saekTpoHer. JIAMna nracTHs KoHmeHcatopa pasHa 8 cM, pac-
CTOAHEE MEXAY NAacTHHAMH PaBHo 2 CM, HanpsKeH#e Ha NAACTRHaX
pasno B0 B, Hacko#bko CMeCTHTCA Clel, SHEKTPOHCE Ha 9XpaKe H B
kaKkyio crapony? Ecan » TpyfRe NpHECYTCTBYIOT HOHE BOAOPONA {MO-
NEKYHAPHOTO), ONHOKPATHO 3apMiEHHME, Kak NOMHATENbHNWE, TIK
¥ OTPHUATEABHES, TO Eag OHRE GYAYT BecTH cela B STEX ycaosuax?
HackosbKo H B KaKYI) CTOPOHY CMECTATCH HX CAedbl HAa SKpaie?
Sagauy penimre cHavana B O0lIEM ByiE,



FnaoalX. NMPOXOKAEHUE INEKTPHMMECKOIO TOKA
MEPE3 NONYNPOBOARHVKHM

§ 108. Hpupona anexXTpHYECKOTO TOK3 B NOJYRPOBOABHKAX.
B § 2 MM roBopHAH Ve O TCM, 9TO NOAZBRAIOMESe GOABILHIH-
CTBO BeleCTB He NPHHEALMISKHT HH K QHCAY TaKAX XOPOIIHX
JM3NEKTPHECB, KaK sANTapb, Ksaph HIH dapdop, HH K ducay
TAKHX XOPOIIAX NMPOBOIHHKOB TOKa, KaK METAJIN, & SaHuMaeT
NPOMEKYTOYHOE NOMOKEHHE MEKRY TeMH H Apyrama. Hx
RA3HBAIOT Nosynpoeodruxamu, Y AeJAbHHE NPOBORHMOCTH pag~
JIMUHEIX TeJl MOTYT #MeThb O¥eHb CHJBHO OTJIHYAIOUWIHECH SHa-
yenus. Xopouwne AUNIEKTPRKH KMEIOT HEMTOXKHYIO RpPOBOAH-
mocTh: or 107 go 1038 Cwm/M; MPOBOAMMOCTE METANAOB, Ha-
o6Gopor, ovens seanka: of 10* go 108 Cu/m (raba. 2). Tloay-
NPOBORHHKH 1O CBOEH MPOBOAHMOCTR JEIKaT B HHTEPBANE MeXK~
Ay ITHME KpaiHUMBE TIpeieNiaMH.

Ocobuift Haygusift B TexHMuecKull HHTepec NMPEACTABARIOT
TAK Ha3LBAaeMHE SACKTPOHHHE NONYNPOBOARHKH, Kak u B
MeTaAnax, NPOXOKACHHE SAEKTPHMECKOTO TOKZ Uepes TakHe
NOJAYNPOBORKHHKE He BHISHIBAET BHKAKHX XUMHUECKHX H3Me-
HEHHA B HHX; CASNOBATE/IbHO, MH! JOVDKHREI CHENATh BHIBOR,
Y0 K B HEX CBOGOAHBIMH HOCHTENAIMH 3apfia ABJIAIOTCH
SJIEKTPOHH, 2 He MOHE!, MHbIMH CoBaMH, NPOBORHMOCTb STHX
DONYNPOBOAHEKOB, KaK M METAANOEB, ABJIAETCA SMeKTpOHHOM,
OnHako yxe oOrpoMHOe KOAHYECTBEHHOE pasfiidHe MeXny
YReAbHBIME OPOBOXHMOCTAMH YKAa3KIBaeT Ha TO, UTO CYUICCT-
BYIOT BecbMa TyiyCoKMe KauecTBeHHBIE DASJIMGHA B YCJIODHAX
GPOXOMACHHS 3JeKTPUYECKOr0 TOKa Yepe3 MeTaliu H depes
noaynpoeogHHRH. Psx apyrux ocolennocrelt B SJeKTpHue-
CKHX CBORCTBAX MOJAYNPOBOAHUKOB TAKXKe YKasnBaeT Ha
CYIIECTBEHHEE PasAuUnA MEXKAY MeXaRH3MOM NPOBOJHMOCTH
META/VIOB H NOJNYNPOBOAHHKOB,

Yaenbnas npOBOMHMMOCTh O €CTh TOK, MPOXOAAIHA uepes
eJRANYHOE CEYeHHe NOf JAcficTBHEM SVIeRTPHUECKOTO 104,
HANpAXKEHHOCTh Kotoporo pasna | B/m. Tox stor Gyzer tem
Oonbnle, 1eM GOJbIE CKOPOCTD #, MPACOPETAEMasn B ITOM f01e
HOCHTE/AMH SapafoB, W YeM GoAbllle KOHLEHTPamus HOCHTE-
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Jel 3apajios #, T. €, UACIO HX B eAuHule ofbeMa, B Muaxnx
M TREPABIX TeNlaX H HEPA3PEMEeHHHX Ta3ax BCISACTBHE «Tpe-
HHAP, HCULITEIBAEMOIC IBIDKYIHMMHCA 3apAliaMM, CKOPOCTh
HX DPONOPHUOHANEHA HANPSEHHOCTH nojd, B atHx cioyuasx
CKOPOCTh #, COOTBETCTBYIOINYIO HANpPAKeHHOCTH nonsa | B/,
HA3LIBAOT NodsuMHocmbo 3apada.

Ecne sapaasl ABAXYTCS BAOAb IOJAA CO CKOPOCTRIO U,
T0 B CIUHHLY BpPEMeHH Yepe3 cIHHHYHOE ceyeHHe RNpofIyT
BCE 3apAARl, HAXOAAUIHECA Ha DacCTORHHM & HIAH MEHblIEM
OT 5TOrO ceuenusn (puc, 183), 3apainl 5TH 3anoaHAIT OOBEM o
. 4 oy [M°], 1 wncno ux paeo nu. Iepe-
HOCHMBIR HMH Yepe3 elRuUHHYHOe
CeueHHe B €AUHHLY BPeMeHH 3a-
pAX paBeH nug, rae ¢ — 3apAn
HocHTens Toka. CJiesoBaTenbHO,

: o= nuq. (108.1)
Puc, 183, K BuBOAy COOTHO-
WeHYs 6= niig Pasauude B BPOBOANMOCTH
METANIOB ¥  MOJAYNPOBOAHUKOB
CBA3AHO C OTPOMHLIM pPasAHYHEM B KOHIEHTPALKH HOCHTENel:
Toka. M3amepenua noxasamu, yto s | M® MeTanaoB HmeercAa
10%8—10%* a;eXTPOHOB, T, €. HA KAXKILIA aTOM METaaNa NPHXO-
INTCA NPUMEPHO IO ORKOMY CBOGONHOMY SfekTpory. B nmony-
MPOBOJHHKAX )K€ KOHIEHTPAUHR SJAEKTPOHOB INPOBOJRMOCTH
BO MHOTO THICSAY H Jaxe MHJVIHOHOB Pa3 MeHhlle,

Crenyiomee BaXHOE pasauyue B SACKTPHUECKHX CROfi-
¢TBaX METAJVIOB H NOAYNPOBOIHHKOB 3aK/MIOuaeTcs B Xapak-
Tepe 3aBHCHMOCTH NPOBOAMMOCTH STHX BEIECTB OT TeMIepa-
Typbl. Mer sHaem (§ 48), uTo mpe DOBHINEHUM TeMnepaTypsi
CONPOTHBJIGHHE METaJJIOB PacTeT, T, e, NPOBORHMOCTh HX
yMeHbHIaeTCs, NPOBOZHMOCTD JKe AONYNPOBOAHHKOB HpH fO-
BLIICHHH TemnepaTyphl pacter. [IoABHKHOCTE 3J€KTPOHOB
B MeTaJAJax yMeHbIJaeTCH NPH HArpeBaHHH, a B MOJAYNPOBOA-
HMKaX OHAa, B SABHCHMOCTH OT TOTO, KaKoOH TeMnepatypHbifi
RHTEpBaX PACCMATPHBAETCH, MOXET KaK YMEHBIUATHCH, TK H
BO3pacTaTh ¢ TeMiiepaTypoil.

Tor dakr, uTo B NONYNPOBORHHKAX, HECMOTPHA Ha YMeHb~
IIeEHE NMOABHMHACCTH, NPOBOJXMOCTD MPH NOBHIIEHHH TeM-
nepatypH pacTeT, CBUALTENLCTBYET O TOM, MTO NPit NOBBIIEHIU
mexnepamypet 8 noaynposodnurax npoucxodunmt oueno Ooicm-
pPoe  6O3PACMARUE HUCAQ CB80000HOIX SAEKMPONOS, H BIAHAHNE
sTor0 (aKTOpa NepeCHAHBAeT BAHAHHE YMEHbUICHHA NOIBHX-
soctd, [Ipr ovenbs musxoit remmeparype (B6ausu 0 K) B no-
AYNPOBOAHHKAX HMEETC HUYTONKHO MaJIoe UKCIO CBOGOAHBIX
SVIEKTPOHOB, H NOITOMY OHH SBAAIOTCA NMOYTH COBEPLICHHMMH
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JHSNCKTPHEAMH; NPOBOAHMOCTS HX Upespriuaifino Huska, C poa-
pacTanueM TeMUepATYPH YRC/IO ¢BOOOIHHIX SJACKTPOHOB PE3KO
BO3PACTaeT, ¥ OPH AOCTATOMHO BHICOKOH TeMfepaType HOy-
NPOEONRHKH MOryT HMeTh NPOBOAMMOCTb, OPHOIHIKAMIIYIOCA
K NPOBONHMOCTH METaNI0B.

3Ta cuNbHAM BABHCHMOCTH YHCJMA CBOCOJHHIX S/AEKTPOHOB
OT TeMIEPATYPH Apiferca camofl XapakTepHol OCODEHHOCTHIO
HOAYNPOBOIHKKOB, PE3KO OTMAYAIONER WX OT METannoB, B
KOTOpHIX uncjo cBo0OAHMX 3ACKTPOHOB OT TEMmepaTyphl He
sapucut, OHa YKaskBaeT Ha TO, 94TO B MOIYNPOBOJHHKAX, AAS
TOro 4TO6H HEePeBecTH SJEKTPOH H3 CBABAHHOTO® COCTOAHHA,
B KOTODOM OH He MONET MepPeXOofHTh OT aToMa K aToMy, B
«CBOGOZHOE® COCTOSHME, B KOTOPOM OH JierKO NepeMelniaercs
no Teny, Heo§XOZAMO COOOIUTL STOMY SNEKTPOHY HEKOTOPBIA
sanac sHeprun W. Jra penwumna W, Hadupaeman snepzuei
UOHUBAWUR, ANA PasHEX BEIeCTR PaliHYHa, HO B O6meM
HMeeT 2HaYeHHH OT HECKONBKHX JHeCATHX SMeKTPOHBOALTA
0 HeCKOABKHX 3VIeKTPoHBONIbT. [Ipy OOLMHLIX TeMmepary-
Pax cpeiuss 3HEPTHs TeIVIOBOrO ABMMKEHHA MHOID MEHbIIE
3Tofil BeMUMHHLY, HO, KAK MW 8HaeM (cM. ToMm I), HeKoTopnie
wacTHubl (B WAaCTHOCTH, HEKOTOpPLIE JIEKTPOHH) HMEOT CKO-
POCTH H SHePTHH 3HauHTeAbHO OGAbIIHE, ueM cpefiee SHa-
venne. Onpezenennasd, owedb HeGO/BILAA AONA FIEKTPOHOBD
HMeeT ROCTaTOYHBI Sanmac dHeprud, 4robol nepeliTH H3 «cBf-
S8aHHOI'O» COCTOAHHA B €CBOGOAHCEY. DTH SAEKTPOHH H ofyc-
MOBAHBAIOT BOSMOMHOCTD HPOXOKLEHHA SAEKTPHUECKOTO TOKA
gepes NOJAYMPOBOAHHK AaXke OpPH KOMHaTHOH# TemmepaType.

C noBLINEHHEM TEMOEPATYPH YHCNO CBOBOANMX INASKTPO-
HOB OueHb OnicTPo poO3pacraer, Tak, Hanpumep, ecnH SHep-
runa, HeoGxoauMas Jna OCBOGOXKJHHA 3AekTpona, W=1 3B,
TO DOPH KOMHATHOA Temmeparype OPHMEPHO TOALKO OXHH
sxexkrpod Ha 10 aromom Gyner HMeThb 3amac TenJiopofl amep-
rRE, AOCTATOMHHIA MnA ero ocBofomacHHA. KoRuenTpanHa
cBOGOAHLX SMeKTPOHOB GYfeT OveRb Mania {okoxo 10 m™3),
HO BC® JKe ROCTAaTOUHZ JNf CO3JAHHA MIMEPHMEIX SACKTPHYE-
ckux Tokos. Ho ecnm Mu nonusuM temmeparypy Ao —80 °C,
TO HUCAO0 CBOGOZHHIX SJSKTPOHOB YMEHBUIMTCH RpHOMH3H-
TeAbno B 500 MHAIHOHOB pas, H TENO APaKTHIECKH Oyner
DpeacTaBAATb co6olt AusneKTpHK, HanpoTee, NpH NOBLIMIEHHH
temnepaTypu 1o 200 °C umcno CBOBOJHEIX SJACKTPOHOB BO3-
pacter B 20 THCAY pa3, 8 NPY NOBLILCHHH TEMOEPATYPH HO
. 800 °C—~ 5 500 munanuonop pas. TiposoxmmocTs Tesia mpe
sroM Gyner OLICTPO BOSPACTATH, HECMOTPS Ha npoTHBOjel-
CTBYlOLlee HTOMY BO3PACTAHHIO YMeHBICHHe [OIBHXAOCTH
~CPOBOAHEIX SAEKTPOHOB.
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Taxum 06pa3oM, OCHOBHO® H NPHHIHOHAJDHOE PAsTHUHE
MeXAY NONYIPOBOABHEAMI H METANTIAMH 3aAKAIOY4€TCH B TOM,
UTO B NOAYRPOSOOHUKAX, Oas M020 wmolbl NEpEgectni SAeKMpPOX
U3 CAABARHO20 COCMORNUA 8 C80000H0e, HYNCHO CoobLUINGL emy
HERomopylo 0obaeounyo snepeurs, a B METAANAX YXKe NpH
camMofl HH3KOA TeMmepartype HMeeTcs GOJBINOE GHCAC CBOGOA-
HEIX 37eKTPOHOB. CH/H MOJEKY/IAPHOTO B3aHMOAECHCTBHA B
MeTanAax caMH 1o cefle OKA3MBAIOTCH JOCTATOUHBIMH  AJsI
TOI0, YTOOH OCBOGOAHTh HMACTb S/IEKTPOHOB.

Ouens GHCTpOe BOIPACTAHHE HHCAZ CBOGOHHX SAEKTPOHOR B Nogy-
HPOBONHEKAX NPH IOPIICHHE MX TEMAEPATYPH NPHBOJUT K TOMY, 9TO HS-
MeHEeHHe CONPOTHRICHKA NOJAYNPOBONEHKOB ¢ TeMneparypoll B 10--20 pas
Gojtbine, gen ¥ MeTadon, CONpOTHBACHHE METANIOB HIMEHAETCA B Cpeanes
ka 0,3 % npH uzMeHeHRH Temneparypu 8a 1 °C; ¥ nonynpoBOKHHKOR e No-
BHUIEHHE TEMNIEPATYPH Ha i °C MONeT HIMENETH NPOBOTUMOCTL HA B—
—5%, a nopuwense Temnepatyps #a 100 °C—n 50 pas,

Tloaynpoponnues, npECNOCOlVICHHEE ANA HCMONLIOBEHES MK OUSHS
OONLIIOTO TEMIKPATYPHOTe KOMPOHIMEHTA CORPOTHRAEHER, NOAYYHIH B
TeXHHKe HA3BAHHE mepsoconpamusserud (WA TepMuctopos). Tepmoconpo-
TERJIEHHA HAXOAAT MHOTD O4eHb BAMHHIX H BCS PACIIMDAIONMIMXCA MDHMEs
HCHAR B CAMHX PH3HOCOPAasHHX O0JIACTAX TEXHUKH; AR ABTOMATHKH M Te~
JIeMEXAHKKH, 4 TAEXKE B KaHSCTDBR GUCHD TUMHWX H SYBCTBMTRIDHEX TefMGe
METpPGB.

TepmoreTptl CONPOTHBNCHHA, HJAW, KAK HX KA3HBaoT, GosoMerpw *),
HpuMenAsuch B AabopaTopHoR DPaETHKE YiKe JABHO, MO paHbille OHH H3~
TOTORJANNCE H3 MOTALIOB, ¥ ITO OHJ/IO CBASARD C PAACM TPYRuOCTEH, Orpa-
HHYHBaBIHX OOHACTh X NpudeHerwa. DogoMerps npuxoauaecs zeaaTte Ha
AnunuoR ToHKoH nposonoxy, Trofnl oGimes BX CONPOTHBAEHHE GRLIO JOCTa-
TOYHO BEJHKO [10 CPABHEHHI) C COTPOTHRICHEEM UOJBOSALIEX NPOROACE.
Kpome Toro, HsMeHeHne COMPOTHRICHKA META/LTOB GUEHE MAJI0, B HIMEPEHRE
TeMOEDATYPH ¢ MOMONIBIO METAMMHYSCHEX $OAOMETPoD ThebGoBRan0 Upesbhi-
qaffH0 TO4HOr0 HaMepenHa conpordpdessl. Or STHX BEIOCTATKOB CROGOA-
HH 104y NPOBOIRHKOBEE SOIOMETPE!, HAH TEPMOCONpoTREAenus. HX yaens-
HOS CONPOTHB/ACHHE BACTONDEO BAIKKG, 10 (OT0METP MOKET BMETh pasMeprl
B HECKOJIbKO MH/JIHMETPOE HAH ZANE HECKOJLKO JECATHI AOMEll MHATHMET
pa. IlpH TaKHX MaIHX pasMepax TEPMOCONPCTHBJICHAE upessHdaliio GHCTPO
MPHHHMAET TOMIEDATYDY OKpyMaanel Cpessl, 9T DUSBO/IET HAMEPATL
TEMNEPATYpY HeSONbUMX OPEAMETOR. (HATPHMED, JIHCTLES PacTeHHR WIAH
OTAEALHEX YUaCTKOB HeICBEIeCKOH KOXH),

Y yBCTBHTETLHOCTD COBPEMERHEIX TEPMOCONPOTHEACHN HACTOMLRO Bow
MHKZ, 9TO C HX HOMOMILIO MOMKHO OOREPYIKHEATD H HISMEDATH H3MEHERKA TEM-
NepatypR HA OAHY MHAMHOHUYID ROVIO KeJbBMHA. 3T0 NAN0 BOSMOMHOCTH
NRHMEHAT: HX B COPpeMeHHUX NpHGOpax ARM HIMEpeHHA HHTEHCHBHOCTH
Ouenh CAaforo HIJAYYeHHS BMECTO TepMacTorbukor (§ 85).

B Tex cnyusAx, ROTOpHE ML PacCMATPRBAAM BHIIE, A0~
GaBouHAd IHEPIrUA, HeoSXomumas AIA OCBOGOKACHWN S/eKT-
poHa, <¢oO0MIANACh €MY 3a CHeT TRUNIOBOTO NRHXKeHHA, T. e,

*} Bonomerpom nasmsaetcA NMpuSOp AAX HSMEPEHHS MOMIHOCTH NOTOKa
H3yde#Hd, AcliCTBME KOTOPOr0 OCEOBAHO Ea HIMEHEHHH SJEKTRPHYECKOIC
CONPOTHRACHHA TYBCTBHTCALHONO 9NEMEHTa NPH er0 BarpeBaitu.
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sa cuer sanaca pHytpeaHell Sueprau Tena. Ho sra smeprud
MOMET NEepelaPaThCd SJACKTPOMAM ¥ OPH TOIVIOIIEHHH TEIoM
ceeTopoll sHeprud. COnpoTHBIEHHE TaKHMX NOAYHPOBOAHHEOB
npu JAeACTBHK HA HHX CBeTa SHaYHTNBHO YMEHbLIaeTcs., DTo
ABJIeHHE NOMYYHAC Hassanue §Homonposcoumocmy WAH BHYT-
pentero orosaexTpudeckoro sddexrra *). Ilpubopu, oc-
HOBaHHbE HA ITOM fABACGHHH, B TOCHEIHEe BpeMs Bce HIHpe
HCTIOABSYIOTCA B TeXHHKe AAA Ledell CHTHAMH3AUMHM ¥ ABTO-
MATHKH.

Mul BHRENH, YTO B NONYNPOBOFHAKAX JHMIND oueHb Helbonb-
maf EOJMS BCEX BJICKTPOHOBR HAXOJHTCA B CBOGOJHOM COCTOS-
HUM M YY&CTBYET B CO3JAHHH SMEKTpHIecKOrO TokKa, Ho He
cnenyer Zymath, OYATO NOCTOAHHO OAHH M Te XKe SVIEKTPOHH
Haxogsarcad B CBOGOHNHOM COCTOSIHHH, & BCE OCTaNbHHE — B
cpasayHoM., Hanporus, B NOAYNPOBOAHHKE BCE BPEME HAYT
fisa NPOTHBOMONOXKHEX npouecca. C OAHOA CTOPOHH, HEET
npouecc O0CBOGOXKACHAS SJIEKTPOHOB 3a c4eT BHYTpeHHeA maH
CBeTOBOH 5HepraM; ¢ APYrof CTOPOHH, HIET Npomecc 3aXpaTa
OCBOBOKIEHHHX SACKTPOHOB, T, € BOCCOGAHHEHHR® HX ¢ TEM
HJIH MEBM H3 OCTAPIIHXCA B NOJNYNPOBOAHHKE HOHOB —- aTO-
MOB, NoTepsBuIMX cBof anexTpoH. B cpenneM kawanf ocso-
GOMAeHHHA SACKTPOH OCTaeTch CBOGOIHHM JHLIL OYeHbL KO-
potxoe Bpema — ot 10™* go 10™® ¢ (or oxmoll THicAuHOf nO
ORHOH CTOMHAJAHOHBOR cekynju), llocTomHHO HeKeoTOpas
JOJA SJACKTPOHOB OKAasHBaercsl CBo0ONHON, HO COCTAB STHAX
CBOGOAHEX 3NCKTPOHOB BCE BPEMS HIMCHACTCH: OIRH IEKT-
POHH DOepexoisT H3 CBA3AHHOTO COCTOAHHS B cBoGogHOe,
Apyrne — H3 CBOGOAHOIO B cBAsaHHOe, PaproBecHe Mexgy
CBA3AHHNMHE H CBOCOAMHIMM SJEKTPOHaME SBAAETCR NOABHMK-
HMBEM, HAH AAHAMAYECKHM.

§ 109, Asuxeune aeKTPOHOB B noaynposoauukax. Monynposoa-
HMKH C BJIEKTPOHHOH M Jibipounoil mposoaumocTid. B npenwi
AymeM ftaparpade MH BHOEJAH, 9TO B OONYIPORONHHKAX, KaK
K B MeTaalax, SAeKTPHYECKHH TOK OCYIECTBAAETCS ABHKEHAEM
snerTpoHoB. OARAKO YCIOBHA H XapaKTep JABHMXKEHHA SJEKT-
pOHOB B HOJYNPOBOZHAKAX  OTAHYAIOTCH CYILECTBEHHEIMH
OCOOEHHOCTAMH, H 3T0 OOYCJOBJIHBACT CBOCOGPA3HHE 9JEKT-
pHUecKHe CBOHCTBZ MOAYNPOBOSHHKOB,

*) Cnoso «BHYTpeRHUI B STOM Ha3RAREH NOJYCPKHESAET TOT (aKT, 10
ocsobOXAAcMEE CBETOM SACKTPOHE He RRINETJIOT 34 FpaHMIW TeAa, KiK B
ABNCHAH HCOYCK2HRA SICKTPOHOR OCBREHHBLIM METAMIOM, KOTOpOe HASL.
BAIOT #BHelIHHMM» DoTosnerTpHYecKkEM sikbertoM (§9), a octawTca BHYTPH
TeAs B TONLKO HAMEHRIOT €70 OPUBOAHMOCTh,
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B metanniax KoHOeHTpanHA CBODOJHBIX SJEKTPOHOB OYEHL
BeNNuKa, TaK %To GOALIIAA 9acTh ATOMOB OKA3LIBAETCA HOHH-
30BZHHON; NMPAKTHYECKH BCH NPOBOZHMOCTRE METAMNOB O0BAC~
HACTCH NOBeXeHWeM «CBOOONHLIX SJEKTPOHOB®, Kak of 3ToM
ropopunock B ri. Vil B noaynpoBoanukax e, rje xom-
meHTpanHA CBOGONHBIX 3JIEKTPOHOB 3HAYMTENBHO MeRbIUE,
HYXKHO YYHTHIBATh, HApPAAY C ABMIKEHHEM B S/JEKTPHIECKOM
none STHX CBOOOAHHIX 3ACKTPOHOB, H JApyro#l mpolecc, KO-
TOPHIl MOXKET HIPaTh HE MEHbINYI0 POJAb B HX NPOBOAHMOCTH.

CpaBHHTeIBHO0 HEMHOTOUHC/IEHHRBIE S/IEKTPORH, CSTaBIIRECS
cBOGONALIME, OTOPBANHCH OT HEKOTOPHX ATOMOBR HONYNpPO-
BOAHUKA, KOTOPHE, TaKHM O0GPa3oM, NPEBPaTHAUCh B HOHH.
Kaxawil H3 TaKHX HOHOB OKPYHKEH GOAbLIIMM YHC/AOM HeRT-
panbHuX aToMOB. HefrtpanbHHeE aToMbl, HaXOOSHIHECA B He-
nocpeAcTBeHHOA OJMSOCTH K HOHY, MOTYT JerKc OTAABATh
eMy cBOHl 9/eKTPOH, Aenasi HOH HEHTPaAbHLIM, HO CaMH npe-
spainasch B HOHH. TaxuM o6paaoM, STOT OOMEH IMEKTPOHAMH
fPHBOANT K TOMY, YTO MECTO MOMOXHTENBHOTO HOHA B HOAY-
NPOBOJHXKE MeHseTcs, T. €. Aedo OOCTOMT TaK, Kak Oyaro
nepeMecTHICA NMOJNOKUTENbHHR 3apap. Mrtak, Hapanry ¢ nepe-
MelnenneM CBOGOJHEIX AEKTPOHOB, B NOVYNPOBOIHAKE MOXeT
NPOUCXOAHTE TPOlecC, HMelomAR XapakTep mnepeMellleHHs
MONIOKUTSNLHBX 3aPAJ0B.

Floxa B MonynpoBOAHHKE HE HEACTBYET BHellHe: BSJIEKT-
pHUeCKOe ToNe, ofa 5TH MPOHecCa UMEOT XaoTHYecKu# xa-
PaKTep, TaK YTO B CPERHEM KAKAOMY 3NEeKTPOHY, CMEINEHHOMY
B OJHOM HAMPaBAGHUH, COOTBETCTBYET NEPeMelmeHHe SJeKT-
pOHa B NPOTHROMOMOKHOM HANpPaBJNCHHH; TO K€ NPOHCXOAUT
H ¢ NepeMellieHHeM NOJMONKUTENbHO 3apskeHHnx MecT., Ho
OPH HAOXKEHWH MO ofa npolieeca NOMYMAOT NPEHMYLLECT-
BEHHOe HanpaBJenHe: CBOGOAHEIE SVIEKTPOHM JBHKYTCA B
HEeKOTOPOM H3GHTKe MPOTHB NOJIA, 3 NOJOKHTeAbHHE MECTa —
B HEKOTOpOM H30EITKe No noumo. 004 9TH NpPenMYHIeCTBEHHRR
lepeMellenns Aa0T TOK OFHOTO HanpaBIeHHsA (MO HOM), H
Pe3YALTHPYIOIWAA LPOBOAHMOCTL OOYCAOBJIHBACTCH OBGOHMU
ApoHeccaMt.,

Puc. 184 unmoctpupyerT onHcaHHBIA mpomece. Ecmir e
NpeacTaBuM cefe LEMOYKY aTOMOB NMOJYNPOBOAHUKZ, B OLHOM
MecTe KoTopol ofipasoBalici NMOVIONHTENbHBI HoH J, TO noj
JAeficTBHeM CHJ moas GyJeT NPOUCKOANTDL NEPeHOC SIEeKTPoHA
or atoma 2 K uoHy I, sateM oT atoma 3 K uoHy 2, ot aToma 4
K HOHY 3 H T. ., a peaysabraToM OyZeT OepeMelliene NoM0-
MUTENBHOIO S8aPAXEHHONO MeCTa B oGpaTHOM HanpaBJIeHHH.

Tarum o6pa3oM, B noagnpoeodnuxe umeem mecmo o Osu-
aeenye Ce0GOOHBIX BACKMPOHOB NPOMUEG NOAR U NEPEHOC UX om
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Hedmparohoix QmMoMog K UOHAM, DASHOCUAbNMbIL OBUNCERNIO
ROAOKCUMEABHO20 3APADA N0 NANPABACKIND NOAR,
To MecT0 HOAYNPOBOLHHKA, TAe BMECTo HefTpanbHOro
ATOMA HMMeeTCA NOMOMHUTENbHEIH HOH, HASHBAIOT Onprod H
£
[ YeYeXoYeYe
+
podHofis TpoBOAMMOCTH B MoJay-
leOBOAHHﬁKax: CHETIME  KpyX- 7 ] T I3
EH — HeHTPANBHHE® ATOME, TCM-
uufl  KPYMOK -= HoAcHKHTenbHHA O .D é é O
+

uon. CrpengaMd yKasaHo Hanpas-
FeRAe NOCACAORATENBRHK fepes

XONOB SAEKTPOHOB OT HefiTpaidb-

HHX ATOMOB K MOHaM, Mecro f0- 3 3 g |
AOMHATSNLEOTG Bapffia  Nepeme- %_Q
maercR B oOpaTHOM Banpapfe-

oYeYeX Yeolo)

HHH — N0  TIOVIKD

FOBOPAT, YTO TOK B NPOBOAHHKE OCYIECTBAARTCA YACTHUHO
JBUHKEHHEM CBOGOIHHX S/EKTPOHOB NPOTHB NMOAA M YACTHYHO
JBiMceHHEM JAWPOK N0 noviio. HyXHO TONBKO NOMHHTE npH
STOM, 970 QaKTHHECKH BCETA3 HMEET MECTO TOJLKO ABHIKeHHE
9JICKTPOHOB, HO ABHIKeHHE CBA3AHHLIX $JACKTPOHOB OT &TOMOB
K HOHaM NPHBOAMT K TAKOMY PE3yAbTATY, KaK GyATO ABIDKYTCH
NOJCKUTENILHO 3apsuKeHHHE ARpPKH, Berpesascs ¢ Amipkof,
CBOGOAHNIN SJEKTPOH MONKET BOCCOSAHHHTBCA C MOJIOMKHTENb-
HeM HOHOM. IlpH 5TOM CBOCOAKWIA SXEKTPOH M JAWPKA HCHe-
3a10T. JTOT mpoLLCC HASWBAIOT pekoMOHHanEeH,

B uneanbHO 9HCTOM TNOAYNPOBOAHHKE Ge3 BCAKHMX Uye-
poaHsX npHMecell KamaoMy OcBOGOXACHHOMY TeNAOBLIM JBY-
HEeHUEM HJIH €BeTOM S/MEKTPOHY COOTBETCTBOBAN0 OBl 0Opaso-
BaHHe OFHOR ZHPKH, T, €, YHCAO YUACTBYWILHX B CO3JaHHH
TOKa SJMCKTPOHOB H AHPOK OLino Obl OAMHAKOBO,

Omnako Taxne HACAILHO GHCTHE HONYOPOBORHHKY B NPH-~
pofe He BCTPeYaloTCsd, 8 HSTOTOBHTH HX HCKYCCTBEHHO He-
oSemafizo TpyzHO, Manefiine cneant npHMecell KOopeHHhIM
ofipasoM wMensior cpofictea noaynpoBoinMKop, B oguHx
CAydasy BAHAAHE NpuMecell NPOABAACICA B TOM, WTO &ABPOT-
HEIfi» MEXaHH3M RPOBORMMOCTH CTAHOBHTCA NPAKTHYECKH He-
BO3MOXHBEIM, H TOK B NOIYNPOBOAHHKE OCYLIECTEIACTCH
TOALXO JABHXeHHeM CBOJOARLIX SACKTPOHOB, lakie moay-
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NPOBOJHHKH HA3LIBAIOTCA 3AKTPOHHBIMH NOMYNPOBOAHKEKAMU
WM AOAYNPOBOIHUKAMH #-TUNA (OT JIATUHCKOTO CA0Ba nega-
tivus — orpuitatensumit). B Jpyrux cayyasx HeBO3MOMKHBIM
CTAHOBUTCA ABHXEHHE CBOOOIHHIX SJEKTPOHOB, H TOK OCYyHle-
CTBAAETCA TOJNBKO ABHKEGHHEM ABIPOK, 3TH NOJTYNPOBOAHHKH
Ba3LIBAITCA JLIPCUHLIMH NOJYNPOBOAHMKAMH WM TIONYNPO-
BOOHHKAMY p-THHA (0T JIaTMHCKOre c¢ioBa positivus — no-
JOKHTENBHEIA),

Hapsapgy ¢ monynpoBOOHMKaMH p- ¥ #-THIA, MOTYT ObiTb,
pasymeercs, H NOAYNPOBORHHKH CMEIIAHHOTO THTIA, B KOTOPHIX
3aMETHYIO DOJb HTPaeT H IJeKTPOHHAS H AWPOYHad NpoBo-
AuMOCTb, B YacTHOOTH, CMELIAHHYIO NPOBOAHMOCTE ME HMeeM
B PacCMOTPeHHOM Bhille GecnpUMecHOM INOJYNPOBOJIHHKE.

Yen ofLACKACTCA $TO pARAMUHE, ME TOKANKEM HA HpPHMEpS Baxuelimero
€ TOUKH SPEHHA TEXHHTCCKHX NPHMEHEHUR ROMYNPOBOXHEKA — l'epMaHMA,
TepMaunfi — XHAMAYECKRR 5JeMEHT C NOPAAKOBHM HOMepom 32 @ aTOMuOR
maccoft 72,60. B nepuofnTecKON CHCTEME SJEMENTOB OH HAXONUTCH B MET-
BEPTOM CTOJISNE W, KAK BCE IJMCMEATH STOR IPYNNH, ABARETCA UeTHPeX-
BaJeATHHM, T. & 06Japaer qemphnn CBA3AMK (BAJCHTHHIMH SAeKTPOHAME);

@QQQ A
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Puc. 185, Cxema crpoenus upma TepMaHHA: KPYRKA ¢ 0adpol s 4r—
aTOMBI FepMahHA, KPyXKH Cc uippami o} B» B ¢4-3» — pHeApersLe 8 Tep-
MaHuf ATOMW RATHRAJCHTEOTQ MHUbAKA H TPEXBANCHTHOTO HHAMA

NO3BOAAOMAME MY COCAHHATLCS C XDYTHMH Sicwentamu, Ha pme, 135
yCA0BHO H30GPANKEHO CTPOCHHS KPHCTAAA2 repMannd. Kpyxuu ¢ unppamn
¢1-4» paofpakaloT OTAeALHNe ATOMW IépMaHHf, KaXIHA B3 KOTOpHX cBA-
34H C YeTHIDLMH CBOHMH COCENAMY NAPHEMH CBASAME (IROAHMe JRAEE HA
puc. 185). 31a cBRzb coaxzeTcA BIAUMOILACTRHEM ORHOTO K3 BANCHTHRX
IAEKTRHOHOB AAKHOIC 4TOMA C OAHEM B3 BANERTHEX SAEKTPOHOB £I'0 COCENA.
Ecng moj feficTEHeM TERMOBOTO JBHEHRAA HIH NOIVIDUIEHHONO CRETAa B Ka~
HOM-HAGYAL MECTE KDHCTaANA {TOUKA & HA pHe. 185) mponsofiner oTpue 316K~
TPOHA, TO TAM ROINHKACT HE3AHATOR MeCTO (AHPKA), & OTOPEAHANE JneKTPOH
CTAaHOBRTCR CBOGoAnEM. Oumcannace BHLIE TePeMEmieHEe MICKTPOHOB H Hbi-
pox mof feficTameM CRA Nodx OOyCAOBMHEAET, KAK TOBOPAT, COGCTREHUYIO
NPOBCAHMOCTD FPepMaBnd, Yuciao HX OTHOCHTEILHO HEReNHKO: JHPOK H
S7MEKTPOHOB NMPH KOMHKaTHOR Temneparype mMeercs 2,5.10% s 1 M%, Torfia
KaK 9ucq0 atomos | M® repmanua pasuo 4,2.10%,
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NMpeacrasum cefe Temeps, 910 B FepManNy BKMeeTcs HeOOALIUAT RPHMECH
KAKOTO-HHOYAb NATUBAJEHTHOI'0 BMCMEHTA, CEaXeM MHIULAKR, T. €, 9T0
HeBOAbMAA AOAA aTOMOB TEPMAHRA B KPACTANNS 3aMCHIEHA ATOMAMH MEIIILH~
Ka (rouka b ga pre. 185). ¥ MIIIEAKa BMEETCH NATh BAMENTHREIK 3JICKTPOHOR,
oflecHeYNBAIOIIEX €T0 CEA3H ¢ APYIuMy aroMamu. Korxa aroM Mblnrbaka sa-
MeliAeT aTOM IePMaHHA, TO UeTHPE HA STHX SJCKTROHOB O0PasyloT MPOSELE
CBAHSE C UeTHPLMA COCERUHME ATOMAMY reDMaHmd, B NATHA OKaswBaercd
CRA3AHHEM Ouelh cAalo H Xame NpH KOMHATHON TeMmepaType O4eHbh JIETKO
CTAHOBHTCH CBOGOIMBIM 38 CUET SHepPruH TeI/0BOTC AuMAKeHHA. TakHm obpa-
30M, NOYTH RaxAMA BEeACHAMA B [EPMaHHl ATOM MBIILAKA COMACT OfMH
JntiHafl cpobonunA aveRTpon, Yucao ke ZHPOK NP STOM HE YBeJHYABA-
€TCH, MOTOMY 9YTO OCTABIGHACH HOR MHIIBAKA NPOTHC CBASAH C YeTHPLMA CBO-
YMH COCENAME ABORHLIMY CBAZAME M MEpex0f SACKTPUHOB OT COCEAHHX Hed-
TPAKEHEX ATOMOB E HOHY MHIULAKA HeBOSMOMeH. EcaH mame kKOAHIeCTBO
BBE/ICHHOr0 MEIObSKA OYeHb Maj0, HaNpHMep COCTABAAET TOABKO OfH
MEMIHOHRYIO OMO YHCAA STOMOB IepMaHHfl, TO ST4 NPHMECH jacT B i
oxono 10% rononNHTERHEX SJAEKTPOHUR, T, €. Npamepuo 5 1000 paz Soun-
uie, YeM HX HMENOCh B YHCTOM FepMakHy, HO He YPEHYHT YHCAA JWpPoK. B 1a-
KOM HOXYNPOBOLHHKS CBOGOAHWE DJACKTPOHW ABIAIOTCH OCHOBHBIMH, T. €.
NPEACTABNICHEHMY B GONLITHHCTRE HOCKTeNAMH 3apsAfd, & IHPKH — HeoCHOs-
HBIMH, T. €. JIPERCTARJIEHHEMH B MCHBRIMHCTRE. FIHHIMH CIORAME, repnanﬂﬁ
¢ npuMecsio (Aa¥e OYeHB MAJON) MHMbLAKA CTAHOBHTCH 3AEKTPOHHWM Npo-
BOSUHKOM (n-THRA).

IlpeacTasum cebe Teneph, $10 MM BBEAH B TePMaHHB APHMOCH KaKOro-
HHGYLb TPEXBAREHTHOTO BJIEMEATS, HANPHMEP mAuMs (TOUKa ¢ Ha pHe. 185).
Tak KaK y MEAHA HMECTCH BCETO TPH BAJEHTHHX 2AeKTpOHA, TO OH Gyaer
MPpOMHG CBA3AH TOMLED ¢ TPEMA COCENHHMH aTOMAMM FepMAEHA, 3 YeTBEpTAR
caazb Oyger nezamonmeta. Tipm STHX yoaoBuAX KakoA-uHubyAbL SACKTpOH
COCEIHErD aToMa MOMET JerKo OTOPBATECH OT CBOETO 2TOMA K 3aMONHATE 9TY
CBA3b, 4 COOTAETCTRYIMMMI ATOM NPeBPATHTCH B HOH (IHPKY), CBA3AHHLR ¢
COCEAHUME ATOMAMH TOTBLKO TpeMs CBAIAMH. ATOM HHZHS NPH ITOM OKAKETCR
sapsxeHHHIM OTPULATeAsHC. [Toce $TOro 97eKTPOH KaKore-EROYAb COCex-
Herd ATOMA8 MOMET OTOPBATLCA # SANOAHHTH HEAOCTAIGILYIO CBA3L ¥ KOHa,
A CaM 9TOT ATOM NPEBPATHTCA & NONOKATENLREI HoH 1 T. &. TaknM ofpasowm,
Mecto, [ie HaxomATed NOJomATeALHuR sapay, 6y 6T NepeMematsca no Kpa-
cranny. B none 910 mepememgenye zHpoK HOCHT RanpasAeHHHE xapakrep,
NPpOACXORHT NPEeHMYHIECTEEHHO MO HaNpaBIeHHIO NOAA, T. & CO3JaeT SJeK-
TPHUYSCKHIT TOK. M BHAMM, 970 BECAeHHRE B TepMand i NDHMECH HHINS yBe-
JUYHBAET TUC/AC NHPOK, He YESAUMTHBAA WMHCAA cBOGOAHNIX SAexTpoHoB, Ta-
KOE BONYNPOBORHHK HBJACSTCA AHPOTHEHM NOMYHPOBONHEKOM (p-THMA), T. €.
B HeM JHDKH ABAMOTCA OCHOBHLIMHE HOCHTETAMM 3apaza, 4 3NEKTPOHLL — He-
OCHOBHEBIMH.

Pazofpannmii HaMH npuMep repMaHes ¢ DPHMeCAME MHINBAKA H HH-
KMA ABJFETCH OTHOCHTEABHO TnpocTM. Ha mpaktuke npmxoputcs Berpe-
qaTsc B c Godee ClIOMHWME CHy3afsMH BIAKAHMA MpHMecedl Ha s/jeKTpuge-
cKre cBoficTBa NoMynposoasrkos. Ho Bo BorKOM ciyaae 3ToT npamep NOKa-
SwWBaeT, KakuM o0pasoM AgxKe BHYTOMHHE clefn mpumMecedl MOTYT XopeH-
HEIM 00pa3cM H3MEHATSL SJAeKTPHYeCKHEe CBOfICTBA MOAYNPOBOJHHKOB H Me-
XaHH3M NPOXOMZEHHA Tepes HAX TOKa, DT0 COafaeT MHOTO TPyaHocTeli B
paboTe ¢ DoOAYNPOBCAHHKAMHE, HO STO MR O0ECTICYHBAET H BOIMOXKHCOCTD T10-
AyReHNA NONYRPOBOAHMKOS ¢ PasROCGPASHEIMH CBOMCTEAMHE, ZAOIMUME BO3-
MOMHOCTh DPHMEHATH HX SIS pelWeHHR OqeHb BAXHHX ¥ pasnoolpasHuX
TeXHHYCCKHX 33734,

Paamuune mexpy sqiekrponuol H gRpotHOR MpOBOAUMOCTLIO TOAYIPO-
BONHAKOB NO3BOAKAC OOLACHATS pAf (GaKTOB, KOTOPHE paHbie Kasamtuch
saragoaunima, B § 84, manpmeep, ropcpi 0 NOAYAPOBOXHHEOBHIX TEPMO-
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3AeMeHTaX, Mh! YKaSaJK, YyTO B OAHHX CAYHagX TOK B [opsded cnas Teuer
0T MeTaANa K NOXYNPOBOAMHKY, 4 B APYTHX CAY4AsAK — Ot MOAYRPOBORHRKA
K Meranny. Teneph MW MOMeM NOHATH, B UeM 3AeCh Aen0. B saekTpounoM
ROAYNPOECARKKE CKOPOCTD SACKTPOHOB B TOpAYEM KOHUe Soibme, weM B
xoacnHoM. [TosToMY SREKTPOER TPOCAMHBAIOTCA KAH, KaK rosopar, Angxpy s~
JUPYIOT OT TOPAYErc KOHNA K XOJONHOMY JIO TeX NOP, MOXa co3jaioulescH
BCASICTEHE TAKOIO NepepacupeyelicHAf 3apHai0B SJASKTpHYeCKoe AOAE He
OCTAHOBHT ITOT MOTOR AHGkPYHARPYIOMHMX 3JeKTPOHOB. Korga rakoe pas-
HOBECHE YCTAHOBHTCA, TO TopAYHE KoHell, NoTep SBMN{ 3NeKTPOHL, OKAXKETCH
SAPAWCAHEM DONONHTENbHO, 4 XOAOAHHN ROHeN, MOXYIRBIME HIGHTOK
SJMEKTPOHOR, RAPAAMTCE OTPHUATEAbHO. WRHMHU CIoBaMH, MEXZY TOpAYEM
M XOAOAHHM KOHIAME BO3HHKaeT HeKOTOpaf NOJIQMKATENBHAA DPasHOCTE
NOTEHIH A0,

B mupovHom noaynpopoanike, HaoSopor, AnddyHANPYIOT OT rOpATEro
KOHIA K XOA0RHOMY ANpKHE. Topsunfi KOHel 3apAMAeTCA OTPHIATEALHO, 4
XOAOKHHH — MONOMHTENBHO, JHAK PAIHOCTH NOTEHUHRATOB MEXKAY FOPATHM
H XOJIONHEM KOHDaMH OGpATHR,

§ 110, floaynposoAHAKOBLIC BHOPAMATENR., B Mecrax xoHTak-
TA MEXJAY ABYMS NOJAYHPOBOJHHKAMH C PA3SHBIM MeXaHH3MOM
NPOBOAHMOCTH ~— ABIPOYHEIM H SAEKTPOHHEIM — Ha(NIIOA3aeTcA
PAA 3aMedaTenbHHX Aefedull, OKasnipaeTcA, UTO MECTQ KOH-
TAKTA TAKHX TNOJIYHNPOBOAHHKOB 00MaiaeT BeChbMa pasiH4YHOA
IPOBOJHMOCTBI) B 3aBHCHMOCTH OT TOTO, OyleT AW SMeKIpH-
YeCKOe NoJAe HanpasiIeHo of p-MONYINPOBOAHHKA K A-TOAY-
ApPOBOJHHKY HAH HaoGopor. Ecmu, nanpumep, NpHBECTH B
CONPHKOCHOBeHHe 3aKuch Meau (Cu,0), uMeomyio ALIPOYHYIO
NpOBOJHMOCTb, H AByoKHch THTaHa (T110,), HMelomyio SIeKT-
POHHYK NPOBORMMOCTb, TO NDH ONHOM K TOM JKe HallpakKe-
HHH TOK B HaNUpaBleHHH OT 3aKHCH MelH K ABYOKHCH THTaHA
Gyzer B 10 000 pas cunbnee, yem B 0OPATHOM HANpPABJICHHH.

Y1061 nOHATL HNPHYHHY 9THX ABNCHUHE, HYXKHO paso-
6pa'rbca B NpouReccax, NPOHCXOZALIHX Ha TaK Ha3HBaeMHBIX
p -— n-mepexozax, T, e. Ha TpanHie CONPHKOCHOBEHHHA JbI-
POUHEIX M 3SAeKTPOHHHBX NOAYNPOBOIHHKOB. B snextponnom
APOBOJHHKE OCHOBHLIMH HOCHTEIAMH TOKa ABIAIOTCH CBOGOL-
Hbi¢ 3JIEKTPOHH, UHCNO KOTOPHIX ropaifo GoJbille, YeM YHCIO
AblpoK. B aplpounoM upeBoaHuKe, HA0GOpPOT, YHCAO ALIPOK
ropasfio Goanlie, UeM WHCAO CBOSOAHHIX SMeKTpoHOB. Korma
MB RPHBOAHM STH HBA BEUIECTRZ B CONPRKOCHOBEHHE, TO
SMeKTPOHH HadHHAT FudQYHIBRPOBATh H3 M-TIOIYNPOBOA-
HHEA4, I'le HX KOHUEHTpAaHHA BHIE, B p-NOEYNPOBOAHHK, A
HX HMeeTCA MeHbllle, IOZOGHO TOMY KAK aTOMH PaCcTEOPEHHOTO
pemlecTBa JHQPYHIHPYIOT H3 KpPeNKOro pacTBopa B ciabuili,
©C/IH NIPHBECTH DacTeOPH B CONPHKOCHOBeHHe. TowHO Tak e
¥ GO TeM XKe NMPUUYMHAM XHPRH OyayT mubdyHIHpOBaTR H3
JABIDOYHOTO TOAYNPOBONHMKA B JaeKTpOHHWEL. B pesyabrate
9TOrg NOTPAHHYHBIA COA OGOMX MOMYNPOBOZHHKOB obenHs-
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€TCA OCHOBHLIMH HOCHTENAIMH, T, €. Ha IpaHALe cosjaerca
TaK Ha3HBaeMEl sanupaomuil CJaol, CONPOTHBICHHE KOTO-
poro sHauuTenwHO GoAbllle, HeM CONPOTHBIEHHe BeeH TOAINH
OGOHX NOJAYNPOBOAHHKOB. PaKTHUECKH HMMEHHO CONPOTHB/IE-
HHEM 3TOr0 3anHpaloulero ¢Jiofl Y ONpeAendeTcs COnpOTHB-
JIEHHEe BCEro Tesa.

EctecTBeHHO BO3HHKaeT BORPOC: JO Kakux nop Oyaer
NPOHCXOZHTE YXOR ABIPOK M3 p-IOVIYNPOBOAHUKA B R-NOAY-
RNPOBOEHHE M YXOA SJAEKTPOHOB B OOPATHOM HANPABAEHHH?P

b Ha STOT BOMPOC HETPYAHO, Tak KaKk H3 ALIPOYHOTO
NOMYNPOBOKHHKA YXONAT MOJNOXHTENbHBIE 3apsil, a NpHTe-
KaloT B HEro SJMeKTPOHHW, TO BOMHMSH IPandlu STOT MOJYNpo-
BORHHEK 3apsAXaercs OTPHuATeNbHO, TOURO TaK XKe norpasHiHEH
G0l SMIEKTPOHHOTO TOAYNPOBOABHKA 3apsXaercd nDOIo-
JKHUTEADHO, TAK KAaK CI0JA NPHTEKAIOT JABPKH, 8 OTCIOAa YXO-
EAT sviekTpodst, Taxum o6pasoM, B6AuSH I'PaHHIE BO3HMKaeT
EBofiHO# sneKTpHYecKH® cholfi, B KOTODOM MOJe HanpasfieHO
OT JEKTPOHHOTO NONYMPOBOAHAXA K EHIPOYHOMY, T. €. NP0~
TuBOAgficTRyeT IMbdysun sAexTpoHOB M AHpok (nose E na

FAERMPOHN (1) Lbibret (o)
OO0Q00O 0|0 O d OO
COQCO0E 0|0 @00
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Pac, 186, BoarnKHCPeHRe SANUPAIOMErO CAIOA HAa TpaHHNe R-NOAYNPOBOA-

HUKZ M p-NoRynposofHEXa: E — noje, NpenaTcTeylomee Anpdryans
BNERTPOHOS M ARPOK

puc. 186), Korma 210 noJie JOCTHTHET TaKOA HaNpsKeHHO-
CTH, WT0 ero JeficTBHe YPABHOBECHT CTpeMJeHHe ceOOOIHEIX
SJIEKTPOROB M Jupox AudpyHaupoBath B «3yXKHe» ofnacti,
GyXer JAOCTHIHYTO paBHOBECHe, M janbrefimad anddysus
NPEKPATHTCH,

IlpepcraBum ceGe 'Teneps, 9TO MBI NPHCOGKHHHAW IUIa-
CTHHKY K Garapee Tak, YTO 3A¢KIPOHHHH NPOBOIHHK COEIUHEH
€ MuHycOM GaTaped, a AWpPOSHMA -— ¢ muocoM (pue. 187, q)
BremEee nose, KOTOpoe COCPRNOTOUEHO HPEHMYINECTBCHHO B
sanypaouleM <10e, WMEIOeM HauOoNLlUlee CONMPOTHBJACHHE,
Gyser HanpaBleRC OT AHPOYHOIO TMOAYNPOBOAHMKA K SMEKT-
pontomy. [IEpKH H 3MeXTPOHH OYAYT ABHTATHCA K rpaHHNe,
HaBcTpedy JApyr Apyry; BCTpEYasCh, OHH MOTYT pekoMGu-
HHPOBATh, a Ha T0 MecTo GYAYyT NPHXOAMTHL H3 3MEKTPONOB
HoBHe ¢BOGOAHLIE SJEKTPOHH M AMpKH H T, A. ConpoThBie-
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HHe cnoss GyjeT CpasHHTENbHC HEBEJUKO H TOK B 9TOM IMpo-
AycKHOM HamnpapieHHH Oyzer GoabwsM. Ecny xe MH np-
COeAHHEM njloc GaTapeH K 3/eKTPOHHOMY UDOBONHHKY, a
MHHYC K JHPOYHOMY, TO BHelliHee node Gy#eT IBMraTh 3AeKTpo-
HH H AHPKH OT TPAHHIEI B NPOTHBONOMOXHLIE CTOPOHEI (PHC.
187, 6), sanuparwwpit cioft 6yleT PaCHIHPATHCHA, U CONPOTHBIE
HHE Tella Pe3KO BO3PACTeT,

Q1D Q| @~
o -'[“4}1- R +I'""l|..

Pre, 187. JipmkeHHe cPOGCHRHX SJNEKTPOROB (KPYMKE OO0 SHAKOM =)
H AHpOK {KPYKKH CO 9HaRoM €3} NPH MPOXOWKACEYH TOKA Tepe3 p — f=
nepexod: «) BponlycKioe BKMiovele, ) Sanupalomee BRMAOYSHEE

B wmacTodinee BpeMf BRIACHHAOCDH, WTO HMEHHO 3THM MeXa-
HU3MOM OOYCNOBJIEHO CH/IbHOE BHIIDAMASAIOMee AeficTBHE TaK
Ha3LBAEMEIX MEAHO-3ARUCHBIX (KYNPOKCHRIX) H  CEIEHOBBIX
eoinpasumeneli, paspaboTAHHEIX YHCTO SMIHPHYECKHM NYTEM,
fe3 ACHOTO NORHMAHHA NPOHMCXOAAIINX B HHX (PHIHYECKHX
npoleccoB. MeXHO-3aKHCHHH BLIIPAMHTENEL HPEICTABNSET CO-
Goll MeIHYIO IJIACTHHKY, HA KOTODOH NPH Temneparype CBblilie
1000 °C nHapamusaerca cholf sakuce mean (Cu,O); sarem npu
Temaeparype oroae 600 °C ator cnolt HacKIACTCHA KHCAOPOAOM
H OHCTpo oxnaxpaercd. Ilochie TOIC pacTBOPHIOT KHUCAOTOH
00pasoBaBIIHHCA HA NOBEDXHOCTE 3aKHCH CJIOH OKHCH Meld
(CuO) 1 HarOCAT HA 3aKHCH CNOH METAIVIHHECKOH MeAu.

Ec/ii NpUTOTOBJEHHYIO TaKHM 0OOpa3oM IIACTHHRY BKIIO-
9uTh B lenb Garapen (pue. 188), 10 okasmBaeTc®, WTO IpH
TAKOM HANpPaBJIeHHH TOKa, KOIKA OH HEET OT 3J8KHCH MelH K
MeIHGH MJacTHHKe, TOK Oderb GONBILOA, T. €. CONPOTHRIEHHE
NRACTHHKH OUeHb Mano. ECAR jKe NOMeRATh MEeCcTaMH TIOMIOCH
Gatapen, T. €. 3aCTABHTh TOK HATH OT MefnOH IJIACTHHKH K
SaKHCH MedH, TO CHJIAa TOKAa CTAWET B THICAYM pa3 MeHnIUe, B
9TOM HaNpaBJCHHH NAaCTHHEA HMeeT CONPOTHBJASHHE B Thl-
csayd pa3 Gosmbiee, TakuM o6pasoM, NINACTHHEA NPEECTABAAET
cofiolt anekTpHdYecKHfl BeHTUAL, NOACGHHA ABYX3JeKTpoRHOA
aamne (§ 100): owa nponycKaeT TOK B OIHOM HanpaBslieHHH
H MOUTH He NPONYCcKaeT €ro B ofpaTHOM HampabejeHuH. [IpR-
uHHA #BJEHHS B3KMIOYAETCA B TOM, YTG HA OCHOEHOM MEIHOM
WISKTPOAS MMEeTCs CAOH 3aKHCH MenM, cofep:amuli mpuMecs
Mezd H JPYIEX METANLJIOB, 3TOT CNOH SBASErcH SAeKTPOHHBIM
noaynpoeoguHkoM. Ho pHemnuil cmoft sakucH, oforauieHHLIY
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KHCAOPOSOM, ABAAETCA AHPOYHHIM NONYNPOBOARHKOM, Takum
o0pascM, B TOMIE SaKHCH MeNHd HMEETCs P — n-mepexon,
T. €, CYIIEeCTBYeT TIpaHHUA MEXAY NOAyNpOBOAHHKAaMH p-
H n-THna. 3Aech H BOSHHKaeT aanupaiowiuf caofi, o6ycrIopau-
BalUWMA ONHOCTOPOHHIO NPOBOJUMOCTD,

Taxkumu Me cpoficTBaMu olaajgeT CeJACHOBHIH BHNPAMH-
Tenb. OR DpeAcTaBaAsger co6ofi HaneceHHHA HA HRKENHPOBaH-
HYIO KeNesHyl0 NJIaCTHHKY cJofi ceneHa, noBepx KOToporo
HAHOCHTCA BTopofi S5JCKTPOA M3 CIJIaBa KajMud, OJOBA H

o

a 4
Prc. 188, Uepes Menno-sakKcHEY SHNPAMETENE NPOXONRT CHALHHE ToOR
MDY BKJIOYEHHK DO CXeMe &) K OYeHb c1aluifl NP BRAIGCHRH 110 cxeme 6):
I — sarich MeAH, oGOrameRHEd EHCAOPOAOM, 2 — HADKINEHEAA Melh, § —
sagich Mend, 4 — Melb

p
2
3

&

.

SINRORRRNOE NN

¥

BucMyTa. [loce AnnTeNbHOrO mporpesBa H OPOMYCKAHHA TOKa
TaKas CHCTeMa Toxe Hpuobperaer CBOACTBO ORHOCTODOHHEH
NPOBOAHMOCTH, B CEIEHOBHIX BHINPAMHTENAX SamHpAOmul
cnofi ofpasyercd TaKKe HA TpaHule MEXAY CesleHOM (Appou-
HHM [NOAYAPOBOKHHKOM) M CEACHHCTHM KaaMHeM, KOTOpHIH
BOSHHK2eT B npolecce 0O6pabOoTKH HJAaCTHH H HMEeT SJeK-
TPOHHHA MeXaHK3M NHPOBOXHMOCTH,

B nacrosmee BpeMs WIHPOKDE PAacTpPOCTPSHERNE B TEXHHUKE, OcofeRHO
B pajuorexiuke, MOJYuHaA NOSYNPOBONHRECBHE BHNPAMRTENH M3 repMa=
HHA, KpeMHUA [ APYTHX DOAYTPOBOAHHROE, Mu PHACIH B TPeALAYIIeM Napa«
rpade, ¥ro XapakTep NPOBOAHMOCTH FEPMARNA MOXHO H3MERATH, BROAA B He~
T0 He(oAKIICe THCI0 NPHMECHHX ATOMOB TOrO BAM Apyroro poga. Ecau, ra-
Opumep, Ha oaHof H3 NoBepXHocTeR repManAd C snem-gonnoﬂ NpOBOIR-
MOCTHI PACTLIABHTL HefOALmoOd KycoR HBAHA, TO TOAKHA MOBepXFOCTHHEA
10, B KOTOPRA NPORKKEYT Ha HeKoTopyio IMyGHHY aTOMH BRARA, cCraneT
JHPOIHHM NOAYNPORORHEROM H B TOMIE TepMARHSE CO3LACTCH P ~ A-NEpes
Xon, Koroplt SyAeT HMeTh BRNPAMANIONIge CBOACTBO (ORHOCTOPONIB00 PO~
BonumMocTh). Ha pue. 189 nokasano ycTpolicTBO oaHONG HE THMOB TaKHX
TepMaNHeBwx BHNpaMuTencll, 4 Ha pre, 190 — ero sompraMmepHAs Xapax-
TEPHCTHEA, T. &. KPHBaf, R3OOPAKAIOMAA 33BRCHMOCTE CHAM TOKAa uepes
BHOPAMUTENE OT NPHAOKEHHOIC K HeMy Hanpamennd. Mol BHAHM 13 sTOR
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% ¢ Pue, 189, Tepmauuesuft Runpamis
& Tean: a) ofuik BHA; 6) cedenne, J—

repMaHMesan naacTHaka, 2 -— soJbd-
PaMoBaf MPYMHHKG C OCTRHEM, J—
Kepampuecku#t nuanpap, 4 — aa-
TYHHHE JePXaTdH; 8) YCAOBHOE
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Prc, 190. BoanTaMmepHas XapaxTeDHCTHKE TepMARHeBOIo DHINPHMMTENH

KpuBOil, YTO B NPOOYCKHOM HANPaBJeHHH TOK paBed 1 A yme npu Hanps-
weunn 0,75 B, T, e. comporTHRAcHRe repMaHEA O%eHb Maxo, B sanupao-
MEM e panpaBieHnu TOK oucHEb Maa (oxono 0,056 mA) ¢ npaKTHuecKr ne
SABECHT OT HAIPAMKENNHA BIVIOTL AC HANpAMCHHA oxoo 400 B, worga ma-
CTymaer npoboR *).

Hz repmanns, RpeMHNA H APYTHX DOAYNPOBOSKHKOB ¢ f— n-TIEpeX0-
JAMH B HacTOAIESe EPEMA R3TOTOBAAIT TAKME H DOMYNpOBOIHAKOBHE YCH~

*) Ha nonomuTeNLHOM H OTDHUATEAbHOM YUACTKSX KOOPAWHATHHX
ocelt MacimraGil pasiHuEN,
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ARTENH (Mpaxaucnopsl), KOTOPHE JAMERRIOT TPeXJIEKTPOIHYID YCHARTeAb~
HYID 3/€RTPOHRYI0 JaMny. Takue NpHGOPH BO MHOTHX CHAYYAAX HME&OT
GoabiiHe NpeMMyInecTsa IO CPARBHEHMI0 C BAKYYMHHMH SJEKTPOHHHMYA
JaMTaMH, TAK KaK OAH OGNaAAI0T TOpasfo MEHBIUHMH pa3MepaMH, MMEIT
sHadATeAbNO Gonbmufi cpoK cayXKOW ¥ TpeyloT Menbiliel MOITHOCTY DHTa-
HEH, TeM BJACKTPOHHEIE JAMIH.

§ 111, NonynposonuuKoBbie PoTosAeMenTH, ECIH B KaKOM-HH-
6yAb NONYNPOBOAHHKOBOM BHINPAMETCAE, HANPHMEDP MeaHo-
9AKHCHOM, CEREHOBOM HJIH KPEMHHEBOM, COENATh BHEISHHAM 3/1eK-
TPOA HacTOALKQ TOHKHM, STOSH 0H OblI mMpospadeH /A CBera,
TO TPH OCBRIXCHHH HOJAYNPOBOAHHKA B Nlend, B KOTOPYIO OH
BKJIOYEH, BOJHHKAeT BackTpHuecknii Tok {puc. 191). Taxum

— =

AO )=
N

Poe, 191, Tipu neficTBHMA ¢BeTs Ea NOAYNPOBOAHEKOBMT (dorTosaement o
el POIBHEaeT ToX: @) ofmmil BHA YCTAHOBKH; §) ¢XeMa ot

0o0pasom, B 3THX CAYYafAX CBET ANIAECTCA HCTOUHHKOM 3. . C.,
T. & NAGCMUHKE ROAYNposodHuxa npedcmasanem cofol 2e-
HEpamop SAEKMPURECKO20 MOKR, 8 KOMOPOM CSeMOGaR SHEPeus
npeofpasyencn 8 JAEKMPURECKYD,

Ipy cuAbHOM OCBEIEHHH DOJMYNPOBOAHUKOBNE doroane-
MEHTH MOTYT AaBaTh ZOBOJIBHO 3HAMHTEABHYIC 3, A, €. {10 1 B)
¥ RoponbHe Goabmioft Tox, K. m g, AyYmnX ¢oTO3AeMEHTOB
npessimaer 20 %. Ilostomy crana peanbHOR BO3MOKHOCTD
HX HCHOJL3OBAHMR B KAYeCTBe JOCTATOYHO OSKOHOMHYHBIX
HCTOYHHKOB TOKA, Sta HCTOYHHKH HASHBANOT CONHEYHHIMH 6GaTa-~
pefAMH, TaK KAK HX MOXHQ HCNONb30BAThH MM OpPAMOro mpe-
ofpasopadns SHEPTHH HadyvyeHuda CoJHOA B SJEKTPHUECKYIO,
Kpennuesne coaneudnie 6aTaped HCOOALSYIOTCS, B 4aCTHOC-
TH, Ahs ofecHeweHHs 3JHEeprHeft HCKYCCTBeHHHIX CHYTHHKOB
Seman u KocMHuecKHx Kopabnred, [Nonynposogunkosmie ¢oto-
S/IeMEHTH INHPOKO MPHMEHRIOTCA TAKKE A% H3MEPEHHA HHTeH-
CHBHOCTH CBETA H Aas Lesledl ABTOMATHKM, CHFHAMHSAUME B
TeAey NpaBAeHuR.



I'nasa X. OCHOBHBIE MAIHMTHLIE ABJIEHUA

§ 112. EcrecTBeHHbie M HCKYCCTEEHHBE marmmysl. Ilpexie
ueM Yray0asTe HALIH 3HAHHA O MATHHTHBIX SABJEHHSX, Ha-
MOMHHM HEKOTOPLIE H3ReCTHHle (haRTH,

1. B npupoge BCTPEUAIOTCH HEKOTOPHE JKeAE3HEE DYAH,
ofNajaninye cnocOGHOCTBIO NPUTHTHBATL K cefe Haxoms-

a4

Puc. 192, EcrecTseHHuil MarHHT ¢) MarHHTHAA PYAAa IPHTALHB2ET K cefie
IKe/Te3HEe OITHNKH, 6} MATHHTHAH PYRa, NOIBEINIERHAS HA HUTH, YCTaHaR~
JEBaeTcA onpefeleHHnM ofpasoM — ¢ cesepa Ma KT (N —S)

mgecs nobAH30CTH BeOoJbliMe XeNe3FHe IPeAMETH, HampH-
Mep KeNlesnble ONUAKA WM reosmu (puc. 192, a). Ecam kycor
Takofi pyjHl NOJBECHTH HA HATH, OH YCTAHOBHTCA MO JIHHe
B HANPaBJEHHH € CeBeépa Ha IOT
% (puc. 192, 6). Kycru rakofi pymsl
HASHIBAIOTCA €CTECTBEHHHMHM MarHu-
TAMYU,
2. Kycox xenesa HAH CTANH, Ha~
xopamyAca BONH3H MarHuTa, caMm
Pue. 193. IRenespwfi HAMarAMTHBaeTcd, T.e. Npuofperaer
IBOSKe, TOERECEHHLA K  CHOCOGHOCTD NPUTATHBATE K cele
MATHHTY, C&M fAMarBRME- NDYTHE IKEJIe3HER INpeaMeTH  (PHC,
e m:n J&“g"’;m’ 193). MaruuTumie cBoficTBa 5TOrO
KYCKa Kelesa HJNH CTaJlH TNPOAB-
JAIOTCS TEM CHAbHee, HeM O/muKe OH HAXOAATCR K MAarHHTY.
QcolicHHO CHALHO HAMATHWUWBAHWE B TOM CIyvae, XOrja
XeJe30 NPHTAHYTO K MAalHUTY BILIOTHYIO,
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3. Tlocne ynanenHs MarHWTa HaMalHUTHBIIEHCA NOA €ro
JeliCTBHEM KYCOK JKeJie3a W/H CTalH Tepfer SHATHTEALHYIO
gacYb CBOHX MATHHTHEIX CBOACTR, HO BCe e OcTaerca B 60ib~
piefi WM MeHblne# Mepe HamarymyennuiM. OH npespamaercs,
TakuMm o©0pa3oM, B HCKYCCTBeHHHE MarHHT, obGnafaiomnuii
BCEMH TEMHM e CROHCTBAMH, 4TO H MAlHHT €CTeCTBeHHEIHN,
B 5TOM MOXHO YOeIHTECH NPH MOMOIRH TaKOMO MPOCTOTO ONbITA.
Ha pue. 194, @ crannmofi 6pycok I, MPHTAHYTHN K KOHLY

Wi
%

7

29

3l

40
& A &
Pue, 194, Hamarsrunsanne MeJleHHX IpelMercB BOSPACTaeT RO bepe
TpuGAIDKeHH #X K MarHHTY: o) Opycok [, npuTanyTwfl K MarHHTY BiAOT-
HY10, HaWarHHYHBACTCH HACTOMBKO CRABHO, WTO YAEPIKHBAeT BCIO LelOYRY

2-—§; 0} MaCHAT OTORBMHYT OT OpycKa J, MaMarHuYHBPanue ochabro B ues
No%YHa pacnalach

o fooihaa

MarHuMTa, CaM HaMarEATHJICA HaCTOJIBKO CHABHO, YTO YZep-
HHBAET TPY3, COCTOAWMNHA H3 HeCKOJNIBKUX TakuX ke GPyCcKOB
2--5. B cBolO ouepend KamAablii W3 5THX OGPYCKOB YAEPKHBAET
CHJIaMH MATHHTHOTO NpPUTSKEHHA Bce GPYCKH, PACHOJONEH-
Hble HEXe ero. Takam obpasoM, BCA IeMIOYKa BHCHT, ylhep-
HKHBAACh CHJIAMH MaTHHTHOIO BPHTSIKEHHS, KOTOPHE ypap-
HOBEIIHBAIOT CHJBbI TAXECTH, AcHCTBYIOmHe Ea Opyckue. Ecnn
Mbl HEMHOTO OTOABHHEM MATHHUT, APHAEPXKHBAA MaJbIAMH BepX-
HHE Opycok, TO UeNOYKa paccHIIeTcHs: OPYCKH pasMarTHHYH-
BaIOTCA HACTONbKO, YTO KaXKABI H3 HHX YK€ HE B COCTOSIHUM
yrepxath HuKuie 6pyckn (puc. 194, 6). Oanako Kamaui ua
OGPYCKOB COXDAHHA M3BECTHYIO AOMI0 HaMarnx4ubBauud. J[o-
CTATOYHO BHECTH K2KOH-uHOGYAB H3 3THX GPYCKOB B lKeJe3HEE
ONMJAKM, H MBl YBHIHM, YTO OHH NPHCTaHYT K €ro KOHUAaM.

To maMarndY#Banne, KOTOPOE HMENO MeCTO, KOPJa KycOK
WKeJeld HAXOAWJACA BOJNH3H MATHHTA, HASHIBAIOT BpPEMEHHBIM
HaMargu4uBaNHeM, B OTVIHYHE OT NOCTOSHHOTO, HJIH OCTaTOd-
HOTO, HaMarHHYHBaHHfA, KOTOPOe COXpapsiercd B mochae yia-
JIeHHA MarmuTa,

OnHTh TaKOTO POA2 NOKASHBAIOT, YTO OCTATOMHOE HAMar-
HHYHBaKHe, Boollle roBOpA, 3HAUHTENBHO MeHbine BpeMmeH-
HOTO; ¥ MATKOIO XeJe3a OHO COCTaBAfieT JHUIb HeGoAbYIo
Jomo €ro,
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4. Kax BpemesnOe, TaKk M 0CTaTOUHOS HAMATlHHUMBAHHE
Pa3afyHel JJA Pa3nkIX COPTOB Xexela H crand. Bpemennoe
HAMATHHYHBaHHe MATKOIO, OTOXGKEHHOIO IKede3a 3HayH-
TENBHO CHJABHEE, UYeéM HeOTOXIKeHHOTO JKenae3a HNH CTaad.
Hanportue, ocraTodHoe HaMardH4HBaHKe CTajH, OCOOEHHO
HEKOTOPHIX CHEIHAJBHHIX COPTOB e€e, HaNpHMep COJepHalux
npuMecs Ko{ajbTa, SHAUMTeNbHO OGOJbLIE, YEM OCTATOYHOR
HaMarHi4YMBaHHe MAIKOTO XeJesa. 1akuM 00pasoM, eCHH Mul
BO3bMEM JBa OIWHAKOBBIX Opycka — OAHH H3 MHTKOTO He-
fiesa, JApyrofl H3 cTaly — H TOMeCTHM HX BOAH3H OfIHOTO
# TOTO Xe MalHHTa, TO XKeJe3HHlil OPYCOK HaMarHHUHBaeTCs
SHAYHTIRHO CH/IbHee, WeM cTaabHOR. Ho Korza MM MarHuT
ybepeMm, TO KeJe3HHH GPYCOK PasMAHHTHTCA [OYTH FOJAHO-
CTHIO, @ CTAJABHOR COXPAKUT 3aMETHYIC AOJIO CBOEr0 Hamar-
HHYHBaHHA. B pesyabTate craabnoRi GpPycOK NpeBPATHICA
B 3HauuTeJbHo 60/Mce CHALHHA NOCTOAHHHNA MATHHT, YeM JKe-
neasuiit. [ToaToMy mocTosHHbIE HCKYCCTBEHHAIE MArHUTH BCErld
H3TOTABAHBAKT H3 CHEUMANBHEIX COPTOB CTajdH, 4 He H3I
Kemesa.

5. MckyceTBeHHbBle M2THATH, MOJAYYAEMBIE NYTEM NPOCTONO
Pa3sMelieHus KyCKa CTajqu BOJU3M MATHHTA HAM NPHKOCHO-
BEHMEM €ro K MAaCHHTY, AOBOMbHO c/NaGul, Bosee cuiabHble
MarHHTHl DOAYYAlorcH, €CAM HATHPaTh CTalbHYIO RAOJOCY
MATHHTOM B OHHOM HanpaBleH#H. OfHakKo W B 3TOM c¢Jayudae
M BCerjia mojtyuaeM MAryuT Godee cjalmft, deM ToT, HPR
NOMOLIH KOTOPOTQ NPOH3BONHAOCH HamarpHaupanne. Bes-
KOTO poja VAApH H BCTPAXHBaHMe BC BpPeMA HAMATHHYHBA-
Hus GraronmpusATceTBYOT emy. HanpoTtup, coTpaceHust roro-
BOTO MOCTOSHHOTO MATHHTA, a TAKKe pe3KMe H3MEHEHHA Eero
TEMIIEPaTypH CcnocolGCTBYIOT PasMarHUUHBAHHIO.

OcTarouHoe HaMarHHYMBAHHE 3ABRCHT HE TOJLKO OT MartepHana, HO M
OT (OpPMH HEMATHWYHBaeMOro Tena. CPaBHHTENLHO KOROTHHE H TOJCTHE
GPYCKH M3 MATKOTO XeJesa, KaK Mid TOBOPHJH, PASMATHHYHBAIOTCH Noche
YASJACHHA MATHHTA NOYTH BOAHOCTHIY. Ho €CAM HI TOro Ke Kenesa ME IpH~
TOTOBKM NPOBOJOKY, BAKHA KoTopoft 8 300—500 paz Goabine ee Juamerpa,
10 ¥Ta NPOBOSIOKA, He CBEPHYTAN B GYXTY HAH KAyGOK, B SHaYMTeNbHO Gonb~
et cTenend COXPAHAET CAOE MaMarHUYHBAHHE,

2 112.1. Beprukanpiul MarieT NPHTACHBAET K cele XelesHml ma.

H PHE, NOMCIEHHHA Ha TAKOM PACCTOAHHM OT MarHdATa, 910 5TO DpH-
TKEHRE YPasHOBEMIKBACT CHAY TAXecTd, AeficTe Ha WapEK,
TaX YTC OH MOMeT SHCeTh B BOSRyxe Oea onopu. ¥YerolivnsuN Gyner
5TO pPaBHOBECHe HJH HeycToiyusHM? Kyza Gyner nBHraTbeA mapuk,
€CATY MBI UYThL-TYTE DOAHAMEM MEH ONYCTHM €0 H3 BONOMEHHS pas.
HOBECHA?
112.2, Xenresuntl! xyOuk, Xexauwnl Ba TAAAKOM CTEKAE, DPHTAMNEA.
€TCA K MArHHTY, Toe JdexauleMy Ha sTom crerie, KYOHK cxoasanT
Ito ey, KaK o8 JABHIKETCA: PABHOMEPHO, PARHOYCKOPEHHO HAU CO
BOE BOSPACTAICIGNM YCKOPEHBEMD



§ 113, NMomock marnuTa M ero HefiTpaspkan soHa. IocmoTpuM,
OJMHAKOBEI JIH MATHMTHHIE CBOJICTBA €CTECTBEHHOTO HAH HC-
KYCCTBEHHOTO MAarH}Ta B Da3HHX TOYKAaX €ro NOBEPXHOCTH.
BosbMmeM xenesHelll mMapuK, VKpelJIeHHWH Ha ONHOM KOHIE
chaaboil coupanbiofl npyxuukn, TIpAKocHeMcA THM NAPHEOM
K KakoMy-HHOYyAb MeCTy MarHuTa, a 3areM OyleM OFPBHIBaTb
UIZPHK, PAacTArHBas npyxuaky (puc. 195). Pacraxe-

HMe NPYXKHHKH B MOMEHT OTPH:
Ba INAPHKa JaeT HaM Harafj-
HOe TmpeiCcTaBJeHne o Tolt CH-
Jie, KoTopas HeoGXofuma, ITOGH

o )

Pre, 195. ¥ cepeuin MaruuTa Pue. 196, JKenesnule onWIKH Npa-
CHJIZ DPHTSKEeHHR MaJa, ¥ KOH- craloT B suAe «6opofss K KOH-
MOB €ro — BeAnka. O6 stoM La4 METHEHTa H He NPRCTAKT K
MOMHO CYOHTE DO pacTdKe- €T} CepenHe

HHI0 OPYXKMHH B MOMEHT OT-
pHBa KENESHOTO IIapHKa OT
MaTHHTA

npeojoJerb NPATAMEHME WMIapuxa K JaHHOMY Mecty Mar-
puta. OKasHBaeTcs, YTO B OIHHX TOUK2X — Y KOHIOB Mar-
HHTa,— A/ TOro uro0Bl ©OTOpBATh ILMApWK, Tpefyerca jo-
BOJIbHO 3HAUHTEJNbHOS YCHAHe, & B JPYTHX TOMKAX — y cepe-
JHHH MaTHHTA -— [MapuK HOYTH He NPHTATHBAETCH K HEMY.
Ilo a70fi ke npHdHHe, €CAU MOTPY3HTb MalHAT B KefNe3Hule
ONHJAKH U 3aTeM BHIHYTbL €0, Mbl YBHIHM, 4YTO OINHJKH TIpH-
CTaloT B BHIE I'ycTOR «6OpOjbls K KOHIAM MaFHHTA M HE NpH-
cTaioT K ero cepemmne (puc. 196).

Te 4dacThn NOREPXHOCTH MATHNHTA, B KOTOPHX NPHTAMEHHE
JKENEe3HHIX WPEAMETOB NPOABNAETCH 3aMeTHhM ofpasoM, Ha-
SHMBAOT noAocamii MAaruuTa, & Ta 4acTh NOBCPXHOCTH Mar-
HUT2, B KOTOPOH CHJM NPHTAKEEHA He OOHAPYKHBAOTCA
HAK oueHb calbl, HASKIBAGTCH HelmpassHoil S0HOK MarHuTAa.

OCHYHO HCKYCCTBEHHBIM MAUHHTaM ROPHIAIOT BHJ, NONO-
Cbi — NpaAMOK HANM noakoBooGpasso#t {(puc, 197). Taxue
MATHUTE NOYTH BCETAA HMEIOT ABA NOJIOCA Ha KOHLAX MOAOCH
H HeHTPATbHYI0 30HY MeXZY HuUMM. MoXHo, ofHaxko, Hamar-
HHTHTb KyCOK CTAAM TakK, 9To6bl OH HMen He 2, a 4, 6, . ..
nOJOCOB, pasfieleHHHX HefTpaabnbiMH 3onamu. Ho, dro
ocofeHHo BaKHO OTMETHTh, HHEOTZa HE YJIaeTCA NOAYYHTL
MarHuT ¢ HeYeTHHIM 9YHCJAOM HOJICCOB, B JaACTHOCTH, HeBO3-
MOXXHO NONYYHUTH Mar"HdT ¢ OAHHM AOMOCOM,
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CooTrHORIeHHE MEKAY pajMepaMH NOMOCAHX ofJacted
H HeATpaAbHON 30HEI 2aBHCHT OT (OPMBI MATHHTA.

Ecnu ®3roTOBHTH MAarHHT B BHAE OY¢Hb JVIKHHOTO H TOH-~
KOrO CTepIKHA, TO NOAICHEIE OONACTH €ro CBOAATCH HOYTH K

il
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il

)

Pue, 197. Ofuaaune ME HOCTORHHRX NOJOCOBHX MATHHTOB: G) TIPSMan;

§) monxopooGpasHan, LIpy XpaHeHHH KOHUE MATHATZ COBSHHSIOT KeXegs

AWM OpycxoM (Axopen), Trofbl NMpeloxpaknTb MATHHTH OT DAZMATHHIH-
BAHNA

TOUK2M, JeKaALEM Y KOHUOB Maraurta, & BCH OCTAALHAA IO~
BEPXHOCTL NpeacTaBiser coGod Hefitpaneuyio 3omy. [lo-
ROOHLIH YAMMHEHHHWHA MaFHUT MOMKHO HAa3BATh MarHHTHOA
crpenkofl, Yacto marunrroit CTpesike OpHRAIOT BUA BHITAHY-
Toro pomGa {puc. 198). Ecim Takyio CTPEAKY NOABECHTR HIH

N

el

Prc. 198, MaruuTHee cTpeXKM B BHe BEITAEYTOTO pomMOa! clleBa — RoON-
BelleHHAR HA HHTH, Cpapd — YKpeIJICHHAR H& OCTphHe

YKPenuTh Ha OCYpHe TaK, uto0H OHAa MorJa CBOGOAHO Bpa-
maThcA, TC OHA BCErfa YCTaHABAKBAETCS TAK, YTOOLL OnuH H3
ee noaocoB OblT ofpailed K ceBepy, a XPYroH K IOFY; TOMHO
TaK e OPHeHTHPYETCA H /iOGOH MarHMT, NMOABENICHHHE Ha
TOHKOM, JAeTKo 3aKpyuHpalollefics HHTH, TOT IOMGC MAaTHATA,
KOTOPHHA NOBOpaMHBaeTCd K CEBEPY, HA3HBAKT CEBEPHBIM
MOJIOCOM, 3 APYro#t TOJMIOC — HOHCHBIA.

MarauTHbie CTpeiRM OCOGCHHG YAOOHM 19 OOHADYKeHHS
MATHHTHHIX CBOHCTB €CTECTBEHHOTO HJAM HCKYCCTBEHHOTO Mar-
upra. Tpubmkans K cTpesixe Marndy, M YBHIHM, 49TO @
CeBePHbHIE NOMIOC NPHTAIHBACTCA K 0WHOMY NOMOCY Mar-
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HHTZ ¥ OTTAJAKHBaeTcs# OT CepepHOro (H HaofopoT), T&K UTO
MarHHTHad CTPeNiKa 1of ACHCTBHEM MAarHUTa MOGOPANUSAEIMCA
Ha cBoell ocd. Croco6HOCTD MarHATA MOBOPAUVMBATE H MPHTH-
IUBaTh JKefe3HHe Tella CBOAMTCA K TaKHM e AeficTBHAM:
npuGAHKeHHe MAUHKETA K JKeJiedy Npeie BCer0 HaMaruu-
4YHBAET JKene30, T. e. ofpamaeT ero B CabHfi MAryHT, KOTO-
pHii NOBOpaUMBaeTCA HalllAM MATHHTOM H NPHTAT'MBaeTCH
K HeMY.

C moMoInbio MarsuTHOH CTPEAKH MOXKHO JIeTKO Pas/HYATD,
HMEeM JH MH J@J0 ¢ HeHaMAarHHYeRHKM KYCKOM JKeJe3a HiIH
¢ MarauToM. [Toanoc K KOHOY €TPEAKH MAaCHHT, ME BhSOBEM
HAH NPUTHKEHHE WIH OTTAJKHBaHHE B 33BHCHMOCTH OT TOrO,
cONMXKAIOTCS JIM ORHOMMEHHHE WIH DPa3sHOMMEHHHE NOMOCH
CTPE/IKH H Hecenyemoro Maranra. [IpM mommeceHHM e K
KOHIY CTPesIKY KeJie3a Mbl BCETAa OOHapyKHM NPHTAKCHHE;
Onmmailuufi K NOMOCY CTPeARH KOHeIl JKeJle3a BCeTAa HaMar-
HAHYABAeTCA MPOTHBOMOJOKHO STOMY NOMOCY; Bropofi, yna-
JIEHHHE{l KOHEIl eMe3HOrO KyCcKa HaMarHHYuBaeTcsi, KOHEYHO,
APOTHBOMOMOKHEO OJIHMXHeMY KOHIY, T. e, OJHOMMEHHO ¢ pac-
CMATPHEAEMHM TOJIOCOM CTPJAKH, HO €ro R3IAUMONEACTBHE €O
cTpesikoit Oyzer ropaszo chalee, 4 MH OOHApY:KHM TOJIBKO
B3aHMOJeACTBHE PA3HOMMEHHHX {IOMIOCOB, T. €. NMPHTAXKeHHE
CTPENIKH K IKenesy,

? 118.1. Fmeetcs cTanebas cnBua. Kak y3rats, HaMarHudesa JH omHa,
He NOALIYACH HAYEM, KPOMe STOH CIHIL?
113.2. Hwmeiorca asa cTaianhuix Opycka, M3 KOTGDHX TOALKD OfUH
HaMarHiyeH. Kak ysHaTh, KaXofl MMenho OpycOK HAMATHHUEH, He
foAL3YACk HHYeM, KpoMe STHX Gpyckob?

§ 114, MaruuTHoe AedicTeHe o/leKTpHueckoro Toka. [Ipocreit-
e HMEeKTPHUSCKHe H MalHHTHLI® RBJEHHS H3BECTHH JIOXAM
C OYEHE JABHHX BPEMeEH.

Ifo-suzuMomy, yike 3a 600 zeT mo H. 5. TPEKHM 3HalH, 41O
MarHaT NPHTATHBAET K cebe Xejae3o, a HaTepThii AHTaph ~—
JieTKHe TPEAMETH!, Bpoie COAOMHMHCK H 7. M. OfuaKo pasanune
MEKIY 3JMEKTPHUCCKHMH H MATHHTHBIMH DNPHTSKEHHAMH Gulio
elne He SICHO; T¢ H APYTHe CYHTANHCEH ABACHHUAMH OBHOH npH-
PoIH.

Yerxoa pasrpaHnveHHe STHX FBJACHER — S8CAYTa aHTAHACKOro Bpada
H ecTecTROHCHNTaTens Yuabaua Iuasbepra (1544—1603), xoropuit B 1600 .
BHINYCTHA B CBEr KHHIY 0of HaseaHnem <0 marmute, MarHHTHHX
Tensx 4 GoanimoM MarmnTe —3emaer. C stofi KMEFH, cOGCTREHHO, B HAMH-
HaeTcA TOLAMHHO RayuHOe HIydcHHe SMEKTPHYECKHX H MAHATHHX ABAG-
uuhi. I'nanbepr onucad B cBOER KHATE BCE CBOHCTRR MATHHTOB, ROTOPHE B €10
SNOXY OHAW RIBECTHH, A TAKKE MSJOMHA DesyJLTATH COOCTBEHHHX OveHb
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BAXHKZX ONHTOR, OH YKa38A HE PAX CYIGECTBeHHNX PAINHTAN MEXIY SMeKs
TPHRECKHMHE ¥ MANHHTHEIMRE NPHTRMCHEAMH H BB2J CACBO LHIEKTPHUICCTBOY.

Xora nowre Tuanfepra pasarune MeXay SAcKTPHUCCKUMH B MarguT-
HEMY ABJCHHAMH OHJIC ¥iKe JUIA BCeX HEOCHOPHMO AACHO, TeM HE MeHe: DX
$aKTOB YKA3HBAJ HA T0, 9TO NPA BCEM CBOEHM DASAHTAH STH ABACHHA KAKHM-
To 00pa3oM TECHO H HEPa3pHIBHO CBA3aHE APYr ¢ apyrom. Hawboaee Gpo-
CaOIHMACA B Iaasa OBVIE (aKTH HAMalHEYABAHHA JKEACIHMX DPCHMeTOB
A nepeMarHUYRBaHAA MATHHTHRX CTPeNOR NOJ BAHAHHeM MoJHuHi. B cpoedt
paGore «['poM ¥ MoaEns» fpannysckrfi ¢usnk Jomurnk $pancya Apard
{1786--1853} omucupaer, Hanpumep, Takof cayuwafi. «B umione 1681 r, ko-
pa6an «Kopornepar, naxonmpiufics B COTHE MHAb OT Gepera, B OTKPLITOM
mope, Gua nopaykeH MOMHEHeH, KOTopast MPRUHNKEAS SHATHTE/ILHEE NOBPEHK-
BeHHA B MayTax, napycax H np., Korja xe HacTymaiIa HOUB, TO MO MOACHKE-
HED 3Be3fl BRACHHIOCH, YTC H3 Tpex KOMNACOB, HMEBIIMXCA Ha Kopafae,
JiBa, BMECTO TOFO STOSH YRASHBATL HE CeBep, CTaNH YKa3LIBATH Ha #OF, 4
TpeTHit crax yKa3WBaTh HA 3anafy. Apard oMUCHBaeT TaKe caydali, Koraa
MONHUA, YAAPHBIIAR B JIOM, CHABHO HAMATHHTHJIA B HEM CTaJbHLIC HOWH,
BHJKH H JpyTHE NPEIMETH.

B navane XVIII Beka Guino yke YCTaHOBJIEHO, YTO MOJ-
HHA, 1O CYTH Jefa, MPpeiAcTaBAAeT co0oH CHABHBIH SJeKTPH-
9eCKHH TOK, MAYUWHE depes BO3LYX; HOSTOMY (haKTHl BpOIe
ONHCAHHBIX BHIIE MOIMIH NOACKA3aTh MBICAL, 970 BCAKHA
ICKTPHYeCKHH TOK OONaZaeT KaKHMH-TO MATHHTHHIMH CBOf-
creami. Opnako OCHADYIKHTH HAa ONEITe STH CBOACTBA TOKA
M H3YuATh HX yAanoch Tonsko B 1820 r. garckomy ¢usmky
Fancy Xpuctuany Bperexy (1777—1851).

OchoBHOH OHLIT Jpcresa HaoOpaxen ua puc. 199, Hag
HeMOJBUXHEM MPOBOIOM [, PaCloNOKeHHEM BAOND MEpPHJIH-
aHa, 1. e, B HaNPaBJIeHHH CeBep — o, NOJBELIEHA HAa TOHKOH
HUTH MarsuTHaa crpeaka 2 (puec, 199, a). Crpeaxa, Kaxk us-
BeCTHO, YCTAHABAMBAeTCS TaKxe NPHONHIHTENLHO N0 MHHHH
Cenep —— IO, H IMOITOMY OHA paclofaraeTcs HNPHMEPHO Ma-
paanensHo Nposoiy. Ho kak TONBKO MH 3aMKHeM KITIOY H
BYCTHM TOK IO TIPOBOAY I, ME! YBHIMM, 4TO MaTHHTHAA CTPEKa
NOBOPAYHBAETCH, CTPEMACH YCTAHOBHTRCA NOJ TPAMBIM YTJIOM
K HeMy, T. €. B INIOCKOCTH, HEPHECHIHKYJNAPHOH K NPOBOAY
(puc. 199, 6). Oror ¢yHRaMEHTaALHBIA ONEIT NOKA3BIBAET,
9T0 B NPOCTPAHCTBE, OKPYIKAIOMEM NPOBOAHHK ¢ TOKOM, Oei-
CTBYIOT CHMJH, BHISHIBAIOLLHE IBHIKEHHE MATHHTHON CTPeJKH,
T. €. CHAB, Nojo0HEE TeM, KOTOPHE ReHCTBYWOT BOMH3H ec-
TeCTBEHHHX H HCKYCCTBEHHEIX MarHUTOB., Takue CHAB MH
dyleM HA3HBATE MASHUMHGIME CUAGAMI, TAK e KaK Mbl Hashbi-
BaeM CHJHI, JeHCTBYOIIHe Ha SJIeKTPHUECKHE 3apRibl, 3JeKT-
PHYCCKHMH.

B ra. Il mu BBetH DOEATHE SAEKTPHYECKOTO NOAR AJS
ofo3padensi Toro ocoore COCTOAHMA NPOCTPAHCTBA, KOTOpOE
NpoABAAeTcA B JeHCTBHAX SAeKTpHUecKHX cmd. Toguo Tax
e MH OylleM Ha3bLIBaTh MOARHUMHSBIM HOAEM TO COCTORHHE
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NPOCTPAHCTBA, KOTOPOE RaeT o cebe SHATH HeNCTBHEM MaTHMT-
HoX cun. Taxum ofpasom, onwT Jpcrefa NoKasbiBaeT, YTO
8 NPOCMPAHCMEe, OKPYNCIOWEM SACKMPUNECKUT MoK, 803U~
KQrom MOeHUMHbE CRAB, M. €. Co300emcs MOSHUMHOE noie,

Ilepsuifi Bonpoc, KOTOPHIA NOCTaBHA nepex cofofl Jpcren
MoCAe TOr0, KaK OH CAENa] CBOe 3aMeuaTellbHOE OTKPHTHE,

4
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Pre, 199. Onut Dpctena © MarEuTHoll cTpenkofi, ofiapysmusawomuh cy-

WecTe0B2HHe MalHHTEOrO [OAA ToKa: [ — NpoBoA, 2 — MATHWTHAR CTpeX-

K8, MoABenIeHNan napaifelbHO npopony, § — Gareped I'anMuLPaHHYeCKHX
.SNeMenToB, 4 — peoctar, § — KA

OHJI TaxoB: BVHAET JH BEHISCTBO NPOBOAA Ha CO3AaBaeMmoe
TOKOM MarnuTioe none? «CoeIHHUTENLHBIA ApPOBOA,— MMLIET
DpcTes,— MOXKET COCTOATL H3 HECKOAbKUX IPOBOJOK HJH
MeTamaudeckux noioc. [Ipupoga Meranna ne MeHSeT Pesyib-
TaTa, paspe TOJNbKO, NMOXKalyd, B OTHOLIEHHH BENHIHHE *),

*) PasHnle MeTalLIW HMeIOT pasHoe conpotkeaente. [lostomy npH npe.
CORAMEEHHH HX K OAHOR H TOf e GaTapee, Kax oTo hefan SpeTes, CHAA TOKS
Or/ia pasiiIHa, a NoToMy OW/IO Pa3fiHyHO H MaTHETHOR AefCTBHE STOro T0.
xa. Hajo nomunTs, 170 3pCcTef, NPoHsBOAR CBOH ONLUTH padee, ues GHI yC-
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C OAHHAKOBHIM peSYJALTATOM ME DOJL3OBAJACL NPOBONOKAMH
H3 TJATHHH, 30/10T2, cepeGpa, JAaTyHH H JHeles3a, a TaKxe
OJCBAHHRIMH M CBUHIOBWIMM IHOJCCAMH H PTYThIOR.

Bece CBOM OONTH DpcTed HPOBOAHA ¢ METALAAMH, T. €.
¢ NPOBOAHMKAMH, B KOTODHX NPOBOMHMOCTh, KaK Mu TeHeph
sHaeM, MMeeT SJIeKTPOHHHE Xxapakrep. Hetpyzmo, onsaxo,
OCYLIECTBATD ONBIT IPCTEAa, SaMeHHB MeTalJHYecKHH NpPOBOR,
TPYOKOH € BJNEKTPONHTOM HIH TPYOGKof, B KOTOPOH MpOHC-
XOIHT pa3psj B raze, Takne oneTH! MH yiKe onucatd B § 40
(puc. 73) H BHIEAH, UTO XOTA B STHX CAYYafAX JIEKTPHUECKHH
TOK OGYCJOBNEH JBHKEHUEM MNONOMHTEABHHX H OTDHIATENb-
HHX HOHOB, HO AeficTBHE ero Ha MarHHTHYIO CTPeAKy TO e,
970 H B CAy4Yae TOKA B MeTaJIHYeCKOM NpoBojHHKe, Kakosa
Oul 5 OHAAa NpHPOXA MpPOBOAHAKA, O KOTOPOMY Te4eT TOK,
BOKPYT FAPOBOAHKHKA BCETAa CO3JASTCH MarHHTHOE NoJe, NOK
BAHAHYEM KOTOPOTO CTPefKA MOBOPEUMBAETCH, CTPEMACH CTaTh
NepNeHMKYIAPHO K HANPaBJCHHIO TOKA.

Takum 0GpasoM, Ml MOXEM YTBeDKAATDL! 80KPY2 BORKO20
moKa eosHurdem maznumnoe nose. O6 3TOM BaxkHeHmeM CBOH-
CTBe 3JIeKTPHYECKOI® Toka MM yxe ynomuxamw (§ 40), xorza
roBoprite HoppoSHee o APYIHX ero JeACTBHAX — TeN/IOBOM
H XHMUUECKOM,

Ha tpex cBOlCTB MAM NPOABACHHH 3JIEKTPHYECKOTC TOKA
Haulojsiee xa BKTePHbIM ABAASTCA HMEHHO CO3Z2HHE MATHHT-
HOI'O NovIA, ?(Hmmecme IeACTBHA TOKA B OJHHX MpPOBOJAHHU-
K4aX — 3JICKTPOJIMTAX ~— HMEIOT MecTo, B JPYIHX — MeTaj-
JlaX — OTCYTCTBYIOT. BrijedseMoe TOKOM Tenno MoxeT OHTh
IPH OJ(HOM H TOM Ke TOKe GOJbIe HJIH MeHbille B 3aBHCHMOCTH
OT COMDOTHBVICHHA INIPOBOAHHKA. B CBepXnpoBOAHMKAX BO3-
MOXKHO Jaye OPOXOXJIcHue Toka Oe3 prlngnenus remna {§ 49).
Ho mazrumsoe noae -~ ReomOeaumsill CRYMHUK 80SK020 AeKm-
pusecrozo moxa., OHO He 3aBHCHT HM OT KaKHX CNelHaNbHbLIX
CBOHCTRE TOTO HJIH HHOTO NMPOBOJHHKA H ONpeieAsieTcd JHIb
CHIOH H HamnpaBJenHeM TOKa. DBONBIIHHCTBO TEXHHYECKHX
DPHMEHEeHH SJEKTPHYeCTBA TAKIKE CBA3aHO ¢ HANHYHEM Mar-
HHTHOrO TONA TOKA.

§ 115. MaraaTHue JeficTEHA TOKOB M HOCTONHHEIX MArHHYOB.
OTkpHTHE DpCTENa BH3BANO HeoOLMAMHBIE MHTEpeC H INOMIY-
HKHJIO HadaJoM pAJA SaMedaTeIbHRIX MccaefoBapHA, Ilo-
Ka3aBIOMX TOXASCTBCHHOCTb MArHMTHRIX AcficTBHA TOXOB H

TREOBJIER 2aK0H OMa H GuAO ANECHEHO NOHATHE O CONPOTRBMACHUA NPOBOX.
HHEQB ¥ €I0 3aBHCHMOCTE OT maTepHANA.
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MOCTOAMHKYX MarHutoB, Ha HexoTopnx n3 3TeHX fBRmeRMA Mu
OCTAHOBHMCA HEMHOTO TNOjpofHee,

1. B omure 3pcrepa M BHIEAW, YTO TORK AeficTBYeT Ha
marenT. Cymectsyer nE ofparaoe JAeficTEBHe MarTHMTa Ha
NPOBOMHUK € TOKCM?

[Tonoxkum Ha cTon HENOABHIKHEIA TNOJOCOBOH MAaTHHT,
a Haj HUM NOJBECHM NAPAANCSAbHO €My NPOBOJHHK HA THOKHX
MeTAANHUECKHX MHYpaxX, NOABOASAIIHX K HEMY TOK H JAIOUIHX
€My BMeCTe C TeM BOSMOKHOCTB MOBOpaunBathest (pue. 200, a).

Pue, 200. Onmt, ofpaTbufi oty DpcTefa: @) ToK BuKMOweH; §) BpH
BEMOYEHHE TOKA RPOBOAHHMK / CTPEMHTCH YCTZHOBHTRCH MEPNEHAMKY/IAPHC
K Marauty 2

Kax TonbKO ME BKTIOYHM TOK, NPOBOAMHK [ MOBepHetcs, CTpe-
MACb YCTAHOBHTHCA NePNEHAMKYRAPHO K Maruuty 2 (pHC.

, B},

Jpyrofi BapHauT 3TOTO e OnbITa MOKasaH Ha pHe, 201,
In6rufi nposoguuk [ mnojBelied pAAOM ¢ HAMArHMYEHHEIM
crepxueM 2 (puc. 201, g), Korza mo npoBORHHKY BIEET TOK,
TO Ha KaMALIH Y4acTOK IHOKOre MpoBORHMKA HelicTRyeT Cuia,
cTpeMAmancd YCTAHOBHTh STOT YYACTOK DNePHEeHAHKY/ISDHO
K Marauty. [log aeficTBHeM 9THX cHA NpH BKMOYEHHH TOKA
NpoBOARHK OO0BHBaercd BOKpYr Marmura (puc. 20%, 6). Hs
3TOr0 OMBITA SICHO, 4TO Maenum delcmsyem Ha NposodHuK
mokom, nprueM oOHapyKUBaeTCA, WTO MAFHHT AEHCTBYeT Ha
KaXAHA Y9acTOK NPOBOJHHKA € TOKOM.

Ewme oaH ONKT, B KOTOPOM TAKIKE NMPOARMAIGTCA ITH CHILL,
n3o0paxer Ha pHe, 202, Pamxa [, coelanHas H3 HeCKOABKHX
BHTKCB MPOBOJIOKH, CBOGOIHO NOABEllcHA MeXAY OVIKCAMH
HEmOKBRKHOro maranta 2 (puc. 202, a). K uefi Moxer Gurh
NoABeAeH TOK uepes azaxumui 3, [locnme BKmoYeHus TOKa
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PaMKa YCTaHaBJAMBAETCS NEePNeHFHKYAAPHO K JHHHH, COBJH-
Haomefl nosmocel Marpurta (puc, 202, 6). Tagoe ycrpoiictso
H3 MATHHTA # PaMKH HCIONL3YETCs B rajfibBAHOMETPax Mif
HaMepennd nocrossnoro Toka (§ 135).

Onpcanruiit B § 103 oneIT OTKAOHEHHS KATOAHOTC Jyda
MarHUTOM eCTh TaKXe NPOABIeHHe AeHCTBHA MAarHHTa Ha TOK,

Puc, 201. Onur, o6paTHRA onwty Ipcrena: ¢) TOK BHRAOEH; O} NPH BRAO~
HeHWH TOKa MPOBOAHHK ! OOBMBAETCA BOKPYTI Marunta 2

H60 MyYOoX KaTORHLIX Ayuefl mpeiactasnseT cobofl sneKTpuue-
cKHll TOK,

2, Marunt o6nagaer CNOCOGHOCTBIO HAMATHHUMBATEH MKe-
NEe30 H NpuTArdBath ero K cebe. O6nagaer au Tako#l e cmo-
cobxocTei0 3aekTpHYeckuil Tok? Eme B 1820 r. Aparé same-
THJ, 9TO €C/H MOrPY3HTh MPOBOA, IO KOTOPOMY HAET AOCTa-
TO8HO GoJbIION TOK, B MEJCSHEE OIHAKH, TO YaCTHIA JKedesa
OpHCTAIOT K HeMY TaK Ke, Kak K mareuty. IIpoBon oSpacraer
rycroft «Goponoits u3 omunok, Ecan BRKMOYHTL TOK, ONMHAKH
cefiqac Xe otnajaior. Marepuan npoOBOAHHKA GespasiuueH.
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O0BuK0 NONLIYIOTCS MeAHKM npoBonoM. JiAA Toro urobu TOK
He OPOXOAHX uepe3 OMHJAKH, HPOBOA <JeRyetr GpaTh B H3OAR-
pywoinefi ofmorxe. [IpH GonbiioM TOKe MOXKHO Raxe He MO-
TP VKaTb MPOBOA B ONH/AKH, 3 TOABKO NPHGAHIUTE €ro K HEM.

K Gamapes '*?r Jgamagee
Q 9

Pue, 202, Ilpn BrAK4YeHBH TOKA paMKa /| YCTaHABNHBAeTCH TepleHIHKY«
JAAPHO K JIHHHH, coefHHZKOUleH Nomock MAriWTa 2; g) TOK BHRJOYEH;
0) TOK BEAKOYEH

Hemuoro nosmxe Aparé W Amniep Hauwid cnocof CHJABHO
HaMargH9HBATL XKeJde3o H CTtalb fIpH " MOMOIOK MTeKTPHIECKOTO
ToKa, OHH HAMATEIBAMH NPOROA B BHAE CRHPAAH HI (OABIIOTO
QHc/la BATKOB B BHYTPb TAKOH KaTYIIKH NMOMEmIANY CTATLHYIO
uray. Ilo stoft cnupans OHH HPONYCKaJH CHJbHBIA dJ1eKTDH-
qecKHH TOK, a 3areM BHIHHMaAd HIJY, KOTOpast OKa3bBalach
CHMbHO HaMarHHYeHHOHR. Ha omuom KoHte ee O cepeprutl
NoMoc, Ha APYroM — woxublf. IIpH nepemene HanpaBieHHA
TOKAa MNOAKCHI MEHANHCH MeCTaMH,

3, MaruuTHasm cTpesiKa, MOryuiaa CBOSOAHO BpaiaThesd
BOKPYI' BEPTHXKAJAbHOH OCH, YcTaHaB/IHBAeTCH, KaK H3BECTHO,
B ONpefeseHHOM HANPaBJieHHH — NPHOAHIHTENLHO € CceBepa
Ha 1or. OpuenTHpyeT au 3eMid TAKKe M 9AeKTPHYECKHe
ToRH? B ToMm ke 1820 r. AMnep oGHAPYHKHA H OPHERTHPYIOULEE
BANSHHE 3eMTH Ha BHTOK C SJEKTPHYECKHM TOKOM.

FIpnGop AMnepa coOCTOAN K3 NPOBOJNIOYHOTO BHTKA 1 B
¢dopMe mOUTH SaMKHYTOTO KOMbUA AHameTpa OKONO 40 cM naH
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kpagparnoft pamku (pue. 203, 0); KOHI BHTKA HAXOAATCA
TOYHO OfHH NOA EPYIMM Ha HeOONLINOM DacCTOAHHH JAPYT OT
2pyra. K rum NpHEpenyeHsl ABa CTalttHHX OCTPHA 2, omymeH-
HHX B UYalIEYKH C PTYTHIO, K KOTODHIM MNPHUCOSAHHEHH NpPO~
POLHHKH, WayuiHe or Garapei. Baarozaps TakoMy ycTpofi-
CTBY BHTOK MOT cBOUOJHO BpamaThcs HA OCTPHAX, H OPH 3TOM

'}
Puc, 203, Ilpndop Ammnepa Jyin ofHapyXKeHHA XefiCTEHA MATHATHOTO LoONS
Seman Bz BHTOK C TOKOM: @) CROGOZHO TOPDEIMCHHLIE BHTOX YCTRHABMH«
B26TCA TaK, YT0GH NEOCROCTS ef¢ OhAa NepneHAMKYRADHA K MEPRTHAHY}
0) BHTOK 8SaMeHeH KaTyIuKoR

JBHXEHHH LeNb TOKA He IPephiBalacb. BMeCTO 3TOro MOXHO,
KOHEYHO, NMPOCTO MOEBECHTL PaMKY HJIH CONIEHOHMX HAa THOKHX
MeTAJINYeCKHX MHYpaxX, Kak B ounmite Ha puc. 202. Ilpm
S8aMLIKAHHH TOXd BHTOK NPHXOIHJ B IBHKEHH® H IJIOCKOCTb
€r0 YCTAHAaBAHBaJAch HNPHOJIUANTENBHO B HANPABJIEHHH ¢
sanaja Ha BocTOK. Takum o0pazom, HelicTEMe MaTHHTHOTO
noJif 3eMH Ha BHTOK C TOKOM TaKOe e, KaK H Ha MATHUTHYIO
CTPEARY, OCh XOTOpoR nepreHAVKYNSPHEA K NMMOCKOCTH BHTKA,

Ocofenne yno6HO HaGMOZATh OPHEHTHpYIOUlee AeHCTBHE
3eMaM Ha BHTOK € TOKOM, €Ciy B nputope Ammepa NoaBecHTS
He Of[HH BHTOK, a KaTyllKy, H/M, KaK TIOBODAT, COJCHOUI,
cocTosuH# H3 GOABLIOrO MHUCAA TaKHX BHTXOB (pHe. 203, 6).

4. AMmep yCTaHOBWJ TaKiKe HOBO@ H MPe3BBYAAHO Ba:HOe
fABAeHHe — BlauMofelicTBHe MeXJAY JBYMA NDOBOAHWKAMH,
N0 KOTOPHM HZeT TOK, Ec/in MBI PacoONOXMM, Hanpumep, HXBe
AAHHHEE THOKHE NPOBONOKK NapamiedbHO JAPYr JAPYry, TO
OPpH BKJKYEHHH B HHAX TOKA 9TH NPOBOMIOKH OYIyT APyl OT
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ohds 2

Pue. 2. g) Msa mapasne/nhHux npo-
BOJHAKA OTTAAKHBAIOTCA APYT O ApY-
Ta, ecfld 11 HEM MPOXOJAT TOKH B Dpo-
THBONOJAOKENX HampaeteHHsx., )

napanjeNbHHX NpoBOXHHKA DPHTATHBA- ) [
10TCH ADYT K APYrY, €CIE Mo HHM npo-
X0AAT TOKH B OAHHAKOBOM Eanpasfe-
nay, IITpUXOBLIMA MHERAMH TIOKA3AHO
NonoKeHse oG0oAX NPOBOKOR NPH OTCYTCT- i

1L JL
—]
i f )
~ (0 H
1w (i
Tl — v
N\ N

&0 &)

Pwe. 205, q) ComenoHp ! saxpeniied HefoApHAKHO, COJIEHOHS 2 TIORBeIneH
Ha THOKOM NPOBONHHKe; NPH BKJIIOWEKRH TOK2 COIeHOHZ 2 0OBOp&YH-
BaeTca T8N, UTo0H HANpaB/JeHHA TOKa B cojeHoHiax [ 4 2 OHJH oAMHA~
EOBE!, TPHTRTHBAETCA K COASHOMNY [ H Hajesaerca Ba Hero. §) IIpn nepe-
MeHe HANPABACHHA TOKA B ORHOM H3 CONCHOMAOB COMeHOHE 2 cleTaer C
conesouda J, nosopawnpaercd HA 1807 ¥ cHOB2 HajesaeTcR Ha Ferc
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Ipyra OTTaNKHBATBLCH, €CAH TOKM B HHX TNPOTHBOIMOMOXKHEL
Ao Hanpasiendio (puc, 204, q); nanportus, npoBoiokH GyayT
IEPYT K JAPYIY NPHTATHBATBCS, €I TOKH B HHX HMEOT OAH-
HaKOBOe HampasieHue {puc. 204, 6). [IBH)KenHs HPOBOAHH-
KOB, BhI3bIBAEMHIE B3aHMOACHCTBHEM MEXKAY WHUMH, MOTYT
OHTH BechbMa pasHeoSpasHH B 3ABHCHMOCTH OT (opMul MpPOBOA-
HHKOB, HX B3aHMHOTO PacnovIOXeRHs H YCJI0BHi1 3aKpemicHus.,
OnerT, HXAMOCTPUPYIOWHE Xaparkrep B3aHMOAeHCTBHA Mexmy
IBYyMS COJIEHOHJAMH ¢ TOKOM, HaoGpaxen Ha puc. 205, Cie-
Ayet o6paTHTh BHHMAHHE Ha TO, YTO ABHIKEHHS — IIOBOPOTHI,
NPUTAMEHNS! H OTTANKHBAHHA — ABYX COJCHOMAOB HOCAT
TaKoH 3Ke XapaKrtep, KaK ¥ JBHKeHH#d [IBYX BaMarHHYeHRBIX
OpPYCKOB (MarHHTHBIX CTPEIOK). MH BHAHM, UTO RO 808M CBOUM
Mazrumuem ceoldcmean corenoud © mowos nodoben moerumnol
cmpeaxe.

M3 3THX ONBITOB MOMHO 3aKMOYHTh, UTO MO2HUMHOE
Oetiomeue  MASHWMOB GNOANE MONCOCCMBEHHE MOZHUMHOMY
dedemsuro moxos npu coomseemcmsyiouies nodfope moka u

dopmst nposodHuKa.

? 115.1, CranbHas CRHIA ToMeleHa BHYTPH ABYX NOCTABJEHHMR PALOM
H COefHHEHHHX NOCACAOBATS/LHO KATYINEK K HamaTHHUHBAeTCH TO-
KOM, DPOXOJARIIAM 110 5THM KaTymKam. Kaxoso Syfer pacnoaoxenue

LOGEE [G000es ¢
@ &)
Pauc, 206. K ynpaxuenmo 115.1

k. —
[T
|
| sp—
. —

nomoco H HeliTpaNbHEIX 30H HA CRHIE B TOM ¢Ayuae, KOTAa TOKH B
ofenx KaTylIKaX HaRpabiedsl oauHaxoBo (puc, 206, a) u Korna oHH
RanpapJeHH NPOTHBONMOROMHO (pEc. 208, 6)7

§ 116. Iponcxoxaenne MAHHTHOFD NOJA NOCTOAHHGIX MATHH-
ToB. Onnr Kynona. Kak BO3HHKa2eT MaruuTHOE nose MocTosH-
HBX: MareuToB? Kaxoeol Te ¢usHuecKne NpoleccH, KOTOphie
OpeppallialoT NPocTOA HeHAMAaTHMYeHHMIHA OPyCcoK craqH B
MarisT? OTH OCHOBHHE BONPOCH HE NEPECTAIOT NPHBJACKATH
K cefe BHHMaHHe HccleAoBaTeneh.
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Korza wu3yueHe MAaTHWTHHX sABJeHHE TOMLKO HAUHMA-
JA0ch, BHUMAHHe HechenoBaTenefl ocob6eHHO NpHBJIER K ceGe
daxT cymecTsoBaHHf B HaMarHEYeHHHX OpPyckax MOJIOCOB,
B KOTODHIX MaTHHTHEIE CBOHCTRA BHpPaMeHH 0CODEHHO CHJABHO.
TIpu sToM Gpocatoch B ryasa, wre 06a mojioca MarHura pas-
JMYYHH, TAK 9TO KAKIAHNA NOVOC OXHOIO MArHUTa NPHTArUBaET
K ceffe OfHH U3 TIOMIOCOR APYroro H OTT4AKHBAeT erc Bropol
nomoc, JLaa obrsicHeHuUA S5THX aBneHuil ame I'uaslepr BH-
CKasaJ OPeANONoKeHHE, YTO NOXOGHO SHEKTPHUECKHM 3apf-
JaM B npHpoie CVINECTBYIOT H «MAalRHTHHE Sapajibiy ~— Ce-
BepHHA M IOMHHA, B3auMofelcTBYIOWAE APYr € APYIoM.

Sta npenctabaenyd CEAM B aHauxTeAbHOA Mepe passatm Kysomou,
C noMOUIEID RPYTHABHKX BecoB, omicanHux B § 10, Kysor Hecsezonan naan-
woneficTaie BBYX ANMHHLIX H TOHKMX MarHuTOB. Ky/0H noKasan, ure MOMHO
XapaKTepHIoBaTh KaARA NOMmOC onpelefeHHBIM KKOAUYECMBON MOZHEMUS-
M, HIH CMAZNUMKOLM 32pR00M , IPHYEM 33K0H B3aNMORSHCTBEA MAPHHTHBIX
AOGJKCOB TaKofl Xe, Kak 3aK0H BIAHMOLCRCTBHA SACKTPHYECKHX 3apsios
§ 10); s oduotMERHLX NOANCA OMMAAKUGRIOMES Opyz om Opyea, a Osa pas-
HOUMEHNOX ROANCE Rpumszusaiomen dpye & Opyey ¢ 408, KOMOPAR NPRMO
RPOROPURONOALHE KMAZHILIHNK SAPADING, COCDECOMDNCHNNM @ BMUX NOAD-
cax, u ofpamuo NPOROPULOHAALNG KeaJpamy paccmosHus Memdy Humt.,
TaxuM obpazoM, €C/IH OAHH H3 NOJNICCOB XaPAKTEDHIYeTCA YMATHHTHHM Sa-
paaom» M, a apyrofl €MarHNTHHM S3pSNOMP M H eCIH PacCTOANHE MEKAY
NIOCAMA eCTh F, TO CHJIA BIaHMORCACTBHA MEMAY NOMOCaMH

FpMm (116.1)

e

rie k& — xospHIHEAT NPONOPUHOHANLHOCTH, SapHcAMl oT BHGOpa eip-
HHL.

Ha ociiobe oneror Kymoua 92 Mepy RanpmKeHHOCTH MArHWTEOIO nOJA
funa OpUHATA CHA4, ¢ KOTOPON MarHHTHOE noje AgACTBYeT Ha MaCHHTHRIE
sapag, pasHEA eppnuie, EcnA va marupthufl nofgwoe, cogepxamuit ear-
suTHHE sapags m, Aeficteyer cuAa F, TO HanPAREHHOCLTL MOAS

=L
m

HanpamenuocTd Noas NPRNHCHBAAOCH HANpaBAcHHE, COBN2AANIINeE € Has
TIpaBAeHHEM CHJIB, XeficTBYlowel Ha cesepHEfl MOMOC MarHUTA.

Cam Kynon o6paThHa BHHMZHHE Ha 4peaBuiyafiHO cyllecT-
BeHHOe H rayGoKoe pasiHyHe MexXAy SNeKTPUYECKHMH H Mar-
HUTHHIMH FBJCHHAMHR, 3T0 pasanvHe SaKMOYaeTcs B TOM, YTO
ME] MOXEM PAa3feNHTh SAEKTpHUeCKHe Sapafstl M NOTYIHThb
Teno ¢ WsOLITKOM DOMOMKHTEALHOI'O HJAH OTPHIATENBHOTO
snektpudectsa (§ 5), HO Mu Huxax He modceM pasdeaumsv &
mene cesepHuiil U HONCHLIL MazHEMUSM & ROAYRUMe Mmeso ¢
odnum moavko nomocor. Bonee Toro: ofa nomoca Joboro
MargMTa NpeACTABAAIT C000# paBHble <KOJHYeCTBA MarHe-
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THaMa», TAX YTO MBI He MOMEM HMETb TeNo, COepXamee B
H3OBITKe CeBePHHA HAH IOWHHA MarueTHSM.

Y1066 MOACHHTE STC PasiHvuHe, HAMOMHHM ONHT SJACKTPO-
crarndeckoil rHAYKEHMH {§ 8} u mompoliyeM mpOISAAaTh aHANO-
reyHpl onur ¢ marautoM, Ha puc. 207 cieBa usofpaxeH
ONLIT MEKTPH3AUE TeAa NMYTEeM SJIeKTPOCTATHUECKOR HHAYK-
OHH, A ClIpaBa — AHAAOCHYHBIA ONBIT HAMArHHYHBAHHA vepes
vHAyKuHo (BnnAnMe). Korga MEl MOAHOCHM K SdapAXeHHOMY

O =

S Puc. 207, ConocranfieHue Dpouecca SAEKTDH-

- SaMHH KYCKa METaina myTeM oJeKTPOCTaTHMes
2 &  cuoft WBAyKuRM {creBa) M HaMATHHYABAHHA
E
¥

cransiore CPycKa noA BJAAALHeM MarkHTa
{ctpasa)

A, 50,
g

(HanpuMep, NOJIOKHTENBLHO) Teny I KYCOK Meranna 2, TO HaA
OMiHeM KOHHE €r0 BOSHHKAeT OTpHilaTeNbHHMA 3apsj, a Ha
NPOTHBOMOIOMNHOM KOHIE — NONMKHTeNBHEHA, Touwo Tak xe,
KOrZg M5l OAHOCHM K HOVIIOCY (CKaxeM, CeBepHOMY) MarHuTa 3
cranbHod 6pycok 4, 1o Ha GAuHeM KOHHNEe GpYCKa BOIHHKAET
IOHHEHA, a Ha Ja’pHeM — CepepHHfi MAarHUTHHE TNoJwc,
Jo cux nop asamorga nmonHaa, Ho panewe asmenns npore-
KalOT COBEPIICHHO PASAHYHO! ©CAH Mhl PasAc/iEM HadJIGKTPH-
30BAHHLIA RycOK MeTanna 2 Ha uacTM H pasfiBHHEM HX, TO
O/lHa 4acTb OK&KeTCH HANEKTPHIOBAHHON OTPHIATENLHO,
T. €, Oyller HMerh MaOHITOK OTPHIATEABHOTO 8apsAja, Apyras
OKAXKeTCA HaseRTPHIOBAHHON NONOMHTONLHO, eCld e MH
pasAesHM HAa 4YacTH HaMAaTHHTHBIIMHCH cralbHOH OpYCOK,
TO JIeTKO yOeliMCR B TOM, YWTO KaKIAA HY STHX NOJNOBHHOK
upescrarjser ¢o60fi MATHHT € ABYMS IOJIOCAMH, PacloIOXeH-
HEIMH TaK, K4k noxasawo Ha puc. 207. My moxem pa3yoMHuTh
EKAYI0 H3 NOJOBHHOK ONAThL Ha JBe YACTH M TPOAOIKATHL
STOT MpOUECC CKONb YIONHO AONID; KaMAHH ManeBpKHA 05-
JAIOMOX MariuTa OyfZeT OpPeicTaBiAATb COGOH MarHAT ¢ IByMs
NOMIOCAMH,
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Paslerums nontoctt, m. €. NOAYRUME MEAD C ODHUM MOMKO
HOMOCOM, HEBOSMONHO HM STHM OyTeM, HE KAKHM OLI TO HH
Goito mubv, Fl3 HeBOIMOXKHOCTH Pas}eNIHTE CeBepHHA H 10H-
HHA MarseTHaM B Tefe KYJOH 3aKkIOuMa, WTO 9TH B2 RHAA
MarHuTHHX S3pANOB HepaspHBHO CBA3aHW JIpYr ¢ APyroM B
KAaXIOA sneMeHTApROA 4dacrHlie HaMAarHUYHBAICIMIErOCH BemMie-
crBa. Hubnaw caoBami, GHN0 NpH3HAHO, NTO RKA2H HEGOAb-
wad YacTHOA TAKOro BelecTEa — ITOM, MOMEEYJIa HAR He-
Gonbmiad TPYnNna ATOMOB MJIN MOMEKYJI — NPEACTABASET CO-
Gofi BeUTO BPOAE MANEHLEOI'O MATRHTA ¢ JBYMS NOJMIOCAMY HA
koHrax, Takum myrem KynoH npumen x ovent BaXHOH ru-
f10Te3e O CYINECTBOBAHAH SJIEMERTADHEX MATHRTOB ¢ HEPA3pEIB-
HO CBR3AHHHIMY ROJIOCAMH,

Kak xe HyxkHO npeicTaBAATb cefe ¢ STOR TOUKH 3peHHS
ppouecc HaMarHHU¥BaHHA Kenesa? HyxHoO cumtats, uTO H B
HeHaMarEHTeHHOM GpYyCKe Mejesd Ye CYUIECTBYIOT ONHCAH-
HLi¢ BhIIlE 5/IEMEHTAPHLIE MATLHUTH, HO BCE OHH PACIOJIOMEHH

PG
Xl A5
7 %"‘M A

iy

&

Puc, 208. l'[pouecc HaMarE#YHRAHAA ¢ TOYKH SpeHns rincresn Kysowa:

@) XaoThYeckoe pacrpelefelde sTeMeHTAPHWX MaTHATQR B HeHaMaTHH-

weHHOM Xenede; ) YNOPAACUEHHOE AX PacToNONeHHMe B HaMATHHYeHHOM
XKejiese, TOMEMEHHOM B MarHKTHOR [0/

GecropsafOYHO (xaotuyecku). MarunaTuku Ge3s BCAKOTO Mo-
PALKA PaCHoNaraloTcs 10 SCEM BOMOXKHHM HANDABACHHAM,
IpRYeM B KaXKiOM HanpapjieHHH NHHMEPHO CTOJNBKO 2Ke Mar«
HHTHKOB ODHEHTHPOBAHO CBOHM CeBepHEM HQMIOCOM B ORHY
CTOpPOHY, CKOJBKO M B nNpoTHBOmOMOXKHYIQ (puc. 208, a).
Huenno moaroMy AeficTBHA BCeX HTHX SAEMCHTAPHBIX MAarHH-
TOB B33HMHO YDABHOBEIIHBAIOTCA, H OPYCOK XKele3a B HMeIoM
npefcTaBAsneTCy HeHaMaraHyeHHEM, Korga e Mu nosmemaem
3T0T OpPYCOK Mefe3a B MarfaMTHOS 110J1€, HANPHMED HOAHOCHM
€ro K MAUHHTY HJH NOMEINaeM BHYTPb KATYIIKH C SAEKTPR-
YeCKHM TOKOM, TO MArHHTHOE NMojde 3aCTaBifierT JAeMeHTapHbe
MATHHTH TOBEPHYTLCA ¥ BHICTPOHATHCA LENOYKAMH, Kak NO-
KasaHo Ha puc, 208, 6. Tlpu sT0M JeficTBHE HPOTHBONOIOK-
HRX TOMIOCOB BHYTPH MarHHTA B3aHMHO YHHYTONRETCS, 4 HA
KOHHZX GPYycKA BOSHUKZIOT MarHATHHE noMiocsl. Taxuwm o6-
pasoM, Hamazruwusarue meaa npedcmasasem coboill ynopdo-
HEHUE OPUCHIMALUL €20 BACMEHIMAPHIX MUSHIUMOE 1ROD QALRHULM
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BHELIHEE0 MAEHUMHOZ0 NOARK, T. €. NpOEecc, BO MHOMOM alla-
JIOTHYHHHA NpOLecCY NONAPHIAMHH AHANeKTpHKOB (§ 37).

§ 117. Tunoteaa Amnepa o6 3nEMENTAPHBIX SIEKTPHUECKHX
ToKkax. OTKpuTHA Spcrefa H AMnepa IpUBEAH K HOBOMY H Gosee
TAyGOKOMY NPEACTABJEHHIC O NPHPOJE MarHHTHHX SBJACHUI.
Onupascs Ha YCTaHOBJAEHHYIO B 3THX ONEITAX TOMAECTBEHHOCTh
MArHHTHHX AefiCTBUA MArHHTOB M COOTBETCTBYIOUIHM 00pasom
AOAOGPaHHEIX TOKOB, AMNEP PeWIHTENBHO OTKA3ajiCA OT Npeji-
CTABASHHA O CYLIECTBOBAHHH B MPHPONE OCOBHIX MATHHTHHIX
sapsapos, C TOUKH SpeHHsT AMnepa, siemenmapruill mazrum —
amo Kpyzosod mox, yuprysupyowd enympu Reboasiod Y-
CIMuLbL BEWECMBE. QMOMA, MOACKYASE Uy epynnm ux. Tlpn
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Puc. 209. VnopajoteHHoe PacnoNoeHHe AMTNEPOBHX TOKOB B HAMATHH-
UCHHOM Jeflese, MOMEMERHOM B MAFHETHOM IOJR

HaMarHU9HBAHUH GOJBINAA MAH MEHbIIAd HacTh TAKHX TOKOB
YCTaHABAHBACTCS HApaAAeNbHO APYr ADYrY, Kak NOKa3aHo
Ha puc. 209 (amMnepoBH TOKH).

Mur supeny B § 115, 410 00 CBOHM MarHMTHHM CBOHCTBaM
KPYTOBOH TOK BROJMHE NOAOGEH KOPOTKOMY MArHHTY, OCh KO-
TOPOro HepNeHAHKYAAPHA K NAOCKOCTH ToKa, IIosToMy H30G-
paxeRHan yCJIOBHO HMa puc, 209 cHeTeMa OPHEHTHPOBAHHBIX
MOJIEKYNAPHBIX TOKOB COBEDLISHHO pABHOCHABLHA IEmOYKaM
5JIeMERTAPHEIX MarHHTHKOB B THmorese KyJuowa.

Takum ofpasoM, Teopua Amnepa cRelala HEHYXHLIM J0-
NyIIeHHE O CYIECTBOBAHHH OCOOBIX MATHHTHHIX 3apAJoB,
MO3BOMHE OOBLACHHTD BCe MATHHUTHBIC SBJICHHS NPH INOMOHLUI
SJeMEeHTAPHHX 3/eKTPHYeckuX TokoB. J[lanbnefimee Gonee
ray6okoe H3yueHHe CBONCTB HAMarHHYHBAIOLIHXCA TeA IOKa-
3410 He TONLKO, UTO 2UNOMESA MAZKUMHNbLIY 3apados uau sae-
MERIMAPHLIY MO2HUMIKOE USANWAA, HO UTO OHA HeeepHa W He
MOXeT OLITh COTVIACOBAHA ¢ HEKOTOPHIMH SKCIEPHMEHTAILHEMH
takramu. Mol mosxe HO3HAKOMMMCH ¢ STHMH dartamu (§ 147).
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C TOUKH SPCHHA TEOpHH Amnepa CTAHOBHTCH COBEPIIEEHO
MOHATHOH HeoTIASNHMOCTE APYY OT Jpyra CeBepHHX H IOKHBHX
NOJMIOCOB, O KOTOPOA MH T'OBODHAH B NpeAHAyLIeM naparpadge.
Kaxneiit snemMenTapHRI MAarHUT npeacTapiser cofofi Kpyropoil
BHTOK TOKa. MH BHZenH Yie, MTO ofHa CTOpOHa STOrO BHTKA
COOTBETCTBYST CEBEPHOMY, ApYrasi — IORKHOMY nomocy, ¥imen-
HO IOITOMY HEeNb3f OTASIHTH APYT OT APYTa cepepHMBE K 0XK-
HHA NOMIOCH, KaK HeJb3d OTAENHTh OLHY CTOPOHY NMOCKOCTH
ot ZpyroiL.

Takum ofpasoM, MH NPHULTH K CAGAYIOUEMY OCHOBHOMY
pesyabTary.

Husxarxux mazrnumasix sapsdos we cywpecmsyem. KaoOsid
amoM BELYECINGA MOXCHO paccmampusaums 8 OmuOieruy ezo
MozHUmHGX ceolieme kak kpyzoeol mox., Maznumnoe nose
HOMABHUMEHAO20 MEAQ CAGEOeMCRH US MOZHIUMHMNX nosell smux
Kpifenestx moroa,

B nenamasnuuennom mese ece SACMCHIMWIPHRbIE MOKU  pac-
NOACHCEHBE XAOIMUMECKLL, I NOSMOMY Mt He HabmodaeM 6o Heut-
HEM nPpOCMPancmese RUKAKO20 MOASHUMHO20 NnOoAR.

ITpogece HOMAZHUNUBAHUA MEAR SOKMONQEMCR 8 MOoM, WD
RO0 BAUANUEM GHEWIHEZD MOSHUNHOZO0 NOAS 220 SAEMEHMOPHOE
moxy ¢ Goabuiell wuau Mensbtieldl CMENeHu YCMAHABAUCIOMER
napasseseno Gpye Spyey 1 co30q0Mm PE3YAMUPYIOee MaSHIUM-
HOe nose.

3uavenne Teopn AMnepa ne BuSHBaso comuenua, Oxnako npeacTanae-
HHA AMnepa O CYUIECTBOBAHWH SJAESMENTZPHHX TOKOH, HENMPEPHBHO OHPKY~
JADYIOMHX BHYTPE 9acTHi Bemectd, GRAH dpe3BrvaiHO CMeNH B HeOOTHM
Aas ero ppemennt. Jlaaouefiliee passHTHE HAYKH CAEA/N0 STH HpPeNCTABAE-
i{4s1 eCTECTBCHHEM C/eACTEHeM cospanEofi B XX Bexe TeopHm atoma. AToM
ApeICcTAaBAAeT COSON CHCTEMY M3 HEHTPANLHOTO NOJOKHTEILED 3apfMeH-
HOTO ARpa B SASKTPOROB, OOPAMAICMAXCA OKONO Bero, NMogobHO TOMY Kak
nAakeTH oSpamaloTca Boxpyr Coanna. JpHXenne SACKTPOHOB DPeNCTABMA-
eT cofioll KpyrosHe Tox®, NUPKYAHPYIOM#AE BHYTPH ATOMOR, Y Rajoch Aaxe
OCYUIECTBATE CrelMa/Lie ONNTH, NOKAasHBAlOMKe, UTO HaMarRWMEBAHAS
Tl COMPOBOKAAETCS OPHEHTHDOBKOA ocell 3TAX KPYTOBHX TOKOB, CTpEMA-
HIEXCH DACNOROMRATECH NAPANIENBHO.

Takwe RarAsnRLte MPEACTABACHHA © CTPOCHHH aTOMOB SBAMIGICA CHNI-

HOM TpyOeIMR H NOTOMY HETOUHBIMH, OAHAKO OHH B OOUIMX YEPTAX MPABHIb~
HO DNepeRdoT CYIWHOCTE JeJd,



Fnasa X. MAFHUTHOE NONE

§ 118. MarunTHOE NoJe H ero npoaeienns, MarunTnas HHIyR-
mud. ITpocTpaterso pGANSH MarHMTA WM NPOBOJHUKA € TOKOM
AaxXoJHTCA B OCOSOM COCTOSIHEM, KOTOPOe M O0O3HAYEIH
Ha3BauHueM «MarnmTHoe noner (§ 114). Hassanue Bmpakaer
MEIC/TB, STO B STOM NPOCTPAHCTRE DPOABAMIOTCH MEXAHHUECKHE
cHXb!, AeciCTBYIOLRHE HA JApyrie MArHHTH HJAH NPOBOJHHKH
¢ TokoM. OmHAKO STH AclicTBHR He SIBAMOTCH GNHHCTBEHHHIM
DposBicHHEM MAarHUTHOTO nosisf. MoxHO yKasath ee Goib-
moe gHCI0 APYTHX (M3UUeCKHX SABJASHHE, B KOTOPHX CKA3H-
BaercAl BAMAHHE Noad, Tak, HampuMep, Nox HAeACTBHEM Mar-
HHTHOTO HOAA H3MEHAeTcA SJAeKTPHUEeCKOe COMPOTHB/ACHHE
Pa3MHUHEX METAJNJIOB; HEKQTODRIe TeJNa, NMOMEmieHHHe B Mar-
HUTHOE TiONe, H3MEHSIOT CBOH DPasMepw, H T. I.

HanGoaee crabhoe pAHAEHE OKA3KBAST MALHHTHOE NOAS HA MEKTDH-
TeCKOR CONPOTHBACHHE BHCMYTA, WTO HOIBOJHAC HSFOTOBHTH BRCMYTOBHIY
SH3MEDHTEIL DOMAY, Hauenenue PasMepoB oo neﬂc‘mnen MArHETHOFO nons
fiopine BeelD NPOABRNTETCH ¥ Ted, KOTODHE CASNAHM HE CHABLHO HaMATHH-
AHBAQMAXCA BEIDECTB (HeAes0, HHKeNb, KOOANLT); 5T0 fABACHHE, BMEHye-
MO2 llal"HﬁTOc‘l‘pHKIlHeﬁ, TOAYIRAD BAKHHE TEXHUTSCKHE INpHMeHeKHR:
€ ero mOMOMBi0 RO3OYMASIOT OueHb SHCTpHe KoneSauaf ReXe3HHX CTep-
msxo)n, CAyMAUAX MCTOIHHKOM OYeHb EODOTKEX SBYHOBWX BOMIH (YABT-
P23BYK).

Koraa nefictBie MaruuTHOIO MOJAA B PA3HBIX €r0 TOYKAX
NPoABJAAETCA B pasgHYHON CTeNeHH, MH TOBOPHM, YTO OOJe
B 3THX TOUKaX pasnuuHe, AR ycraHOBNEHHA KOJIHYeCTBeH-
HOH MepH MATHHTHOTO DOJS MBI MOAHM Ol HCNOMH30BATH JHO-
Goe ero npoasiehue, IIpaKTHUecKM oOKasHBaercd HauboJee
YBOGHEIM XapaKkTepH30BATh HOJe TeMH MEXaHWYeCKHMH CH-
JaMy, ¢ KOTODHIMH OHO JeficTByeT Ha MATHHTHL H HpPOBOA~
HHUKH C TOKOM.

B § 115 6uito BRIACHEHO, TG MaTHATHOE NOME OKA3hLIBAGT
HA MAarHHTHYIO CTPeNKY MAH BHTOK @ TOKOM OPHeHTHpYioIIce
JeficTBHe, CTPEMACh YCTZHOBHTH CTPEJAKY HAM HOpMaJb (T. e.
MepPIeHAHKYAAP) K IVIOCKOCTH BHTKa B ONPefe/eHHOM Ha-
OpaBJcHUH. DT0 HADpaBieHHe HPHRHMaeTcA 3a HanpasJeHHe
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MACHHTHOTO MOMSA. ¥ MAarHHTHOTO NOAR 3eMAH THM Hanpae-
JICHHEM SBJISCTCH HanpaBJeHHe ¢ ceBepa Ha IOT,

B tome I GelI0 noxasaHo, 4TO BpalleHHe TeJMa BHRI3EIRA-
ercst AeficToueM moserma cis (Ml OyIeM HaskIBaTh €r0 6pa-
warorgus  momermon), OcobeHHO HarNAJHEIM ASMACTCH NO-
HATHE BPAIAIOIIErO MOMEHTa B ciydae nmapw cua {puc, 210).
Ecne kawmpgas ua cudt F=1H, a nne- 0
uyo [=1 M, TO Bpammaciuuii MOMEHT F

paseH
M=Fl=1H.u. :

OImeT NoKaswBaeT, 4T0 Bpamlainu

MOMEHT M nponopuUHOHANEH CHHYCY oo/
yraa o MeXIy HanpapJieHHeM oA F 0
¥ HanpapiieHHeM MarHHTHOM CTPeJIKH
{(unu wopmanu K BuTKY). Creaopa- f::- :112;:.;'_“0"535‘,1‘_“33:
TeAbHO, BpallAloi MOMEHT M MAK-  gounvr koropol mapa cu
cuEManeH, KOraa o.=n/2, u ofpama- B3KBaet apameHHe
ercs B HyJb, e a=0 mm =x,

IToaofiHo TOMY Kak 5/JeKTpHYECKOe noJie XapaKTepHayercs
¢ TIOMOWBIC BEKTOPHOH Beanuuu E, KoTopasd HaasbiBaercs
nanpaennocmeo noag (§ 14), A1 XapaKkTepHCTHKH MArHUT-
HOTO INOJASI BBOAAT RBEKTOPHYIC BeJHYHHY B, KoTopyio no
HCTODHHECKHM DNpHuMHAM Ha3Badd MazHumrod undykyued
nona (npaBHibHee Obl10 ORI no aHanoram ¢ E HaspaTth 31y
BeJIHYHHY HanPAMXKEeHHOCTHIO MATHHTHOTO NORNS).

3a HampaBneHWe BeKtopa B npHHHMAaeTcs HanpapleHHe,
B KOTODOM VCTAHABMWBAeTCH MATHMTHasi CTPe/Ka WAy Hop-
Mamb K BHTKY ¢ TokoM. Mofyab Mar#uTHOA WHAYKNUH OR-
peneaserca Mo MaKCHMAJAbHOMY Bpamatomemy moMenty M.
(HabmojaomemMycss DPY Q==m/2; CM. BBle), HeAcTBYIOMEMY
Ha CTpe/KY WJAH BHTOK, B cayuae, KOrja MATHHTHas HHAYK-
uHA B Bo Bcex TOWKax OJHHAKOBA 10 MONYJ/IO H HaupabJie-
HHIO, TIOJIe HasbiBaeTcd odnopodrom (cp. § 17).

Ecnu B 0OAHOPOXHOE MarHUTHOE IIQJNIE NOMENlaTh H3TOTOB-
JICHHEIE H3 OUeHb TOHKOA NPOBOIOKH pAalHUHEIE 1O pa3sme-
paM ¥ JopMe 3aMKHYThE NPOBONHUKH ((NIOCKHE KOHTYPH)
C TOKOM M H3MepsaTh AefCTBYIOIMMA HAa HHX MAKCHMAJILHHA
Bpamwlaiomuf MoMenT M., TO ofHapyXHBaercs, YTO 3TOT
MOMEHT: a) MPONOpUHOHANEH CHJe Toxa [ B KoHType; 6) mpo-
NOPIHOHAJNEH IICHIARA KOHTYpa S; B) AAf KOHTYPOB C OH-
HAKOBOH NACIIAJEIC S He 33BUCHT OT (OPME!I KOETypa (T. e.
ONMHAKOB ANA KPYroBHIX, KBANPATHRIX, TPEYTOJLHHX H BO-
ofile KOHTYpOB JuoGoR HempaBH/BHOA opmu). Takum of-
PAasoM, MakCHMAABHHHA BPAMIAOMIHA MOMEHT OKAashHBaerch

s




NPOTIOPUHOHANBHEIM BEIHIHHE
Pa=1IS, (118.1)

KOTopad HAILIBACTCA MASHUMHNGIA MOMEHINOM KOHTYPA C
TOKOM,

YKasaHHBHE 3aBHCHMOCTH MO3BOMIAICT B3ATh B KAUECTBE
XApaKTePHCTHKH MOAyNA BerTopa B 3Hayehse Bpallalolero
Momedra M,,,, ZIelicTBylollero Ha KOHTYD € MarHHTHBIM
MOMEHTOM J,, DaBHEIM efuHHLe, CreZoBaTeNbHO, MOXHO
Hanucars, 970

B = Mimax (118.2)

Pa

rne, M,,, — MaxcHManbEuIfi BpamaloltHR MomeHT, JAeficT-
BYIOINMII B JAKHOM NOJE HA KOHTYD € MarfHTHBEIM MOMEHTOM
Pm. Ecin nojie HEONHOPOXHO, TO AJAA ONPERENSHHA YHCJIOBOTO
SHaueHHA B B HeKOTOPOH TOMKE HYXKHO NMOMECTHTH B Hee HOH+
TYP pasMepoB, MANHX NO CPABHEHHIO ¢ PACCTOAHHAMH, Ha KO-
TOPHX NOJIE 3aMETHO MEHAeTCA, B ONpeleNHTh AeficTRyoAN
HAa HEro BpawtaloMuwi MoMeHT M,,..

§ 119. Marunthwit momerT. Enpnnna marmmrnoll AHAYROHA.
B npermizymem naparpage OO BHIACHEHO, 470 AelicTaHe
MATHYTHOI'O OO/% HA IJIOCKHH KOHTYpP C TOKOM Onpejensercd
MArHHTHBIM MOMEHTOM KOHTYPa Pm, PABHEM NPOHSBEHCHHIO
cHanl Toka / B KOHTYpe Ha myoimapb Koatypa S : p,=IS8
(cm. dopmyny (118.1}),

Epunnnefi MarHuTHOTO MOMEHTA SBJAETCH aMiep-mentp @
Keadpame (A-m%), Urobu Aate npeAacTaBnenHe o6 3rof eld-
HHIE, YKAKEM, 49TO NpH cHie Toka 1 A MarHHTHEIM MOMel-
ToM, paBHmM 1 A-M* of6nanaer Kpyroeo#f KORTYp pandyca
0,564 M (r-0,564*==1) aubo xpajpaTHL KOHTYDP CO CTOPOHOH
kBapgpara, paeHo#l 1 M. [Ipu cune toka 10 A MarHHTHEIM Mo-
mMeHTOM | A-M? ofsapaer Kpyroeoli korryp pamuyca 0,178 m
{n-0,1782=0,1) u T. A

SnerTpon, apmxkymuiica ¢ SoJbmmol CHOPOCTHIC Mo Kpyrosoft oplute,
SEBHBa/eHTeH XPYTOBOMY TOKY, CHAZ KOTOpOTO PaBHA NPORSBEAEHRID 3apf-
A8 SACKTPOHA ¢ Ha 9aCTOTY # BPAIeHHA AeKTPOHA o opbuTe: f=en, Ecnn
PANNYC OPGHTH! PABEH r, 8 CKOPOCTh SAEKTPONA — U, T0 n==0/28r U, caeno-
Batensho, J= /20y, MarnsTHHA MOMEHT, COCTBEICTBYIOULAR 3TOMY TOKY,

MaruuTHrEf MOMEHT fABAAercs BeKTOpHOH BeJIHYHHOM,
HANPaBNeHHON (10 HOPMANH K KOHTYpPY. M3 ABYX ROSMOMHKX
HanpaBAieHHH HOpMaJH BHGHPaeTcR TO, KOTOpOe CBA3EHO €
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HANpaBJEHMEM TOKA B KOHTYDE npasuioM RPAsO0 euxma
{puc. 211). Bpamenpe BuHTa ¢ npasoil Hapeskodi B Hampae-
JeHHH, COBMajalolleM C HanpaBJdeHHeM TOKZ B KOHTYpe,
BHISHIBAET NPOROVIBHOE MepeMelleHHe BUHTa B HanpapieHHH #.
Bufpannas TakuM O0pasoM HOPMAaJb HA3HEBACTCS NOA0MLU-
menaorioli, Hanpasnenne pekro-
pa pPm DNPHHHMAESTCS COBMAZA-
IOIHM ¢ HAnpapJeyHeM noJo-
KUTEARHOH HOpMANH 7.

Teneps MBI MOXeM YTOYHHTD
onpefeieHHe HaNPaBJICHHA Mar-
nuTHOR WHAyKUHM B. 32 Ha- p.. o) Bpaluenae TONOBKH
npapieHye MarHHTHOH HHAYK- punrq p manpanaenmg Toxa /enw-
nEe B npEHEMAeTcs HanNpaB-  suBaeT fiepeMemeHKe BMHTA B
JIEHHEe, B KOTOPOM YCTAHABJIW- RanpaBleHHl BeKTOpa R
paercA noj JOeHCTBHEM NOJA
NOJOKHTENbHAA HOPMAJb K KORTYPY C TOKOM, T. €. HaNpap-
J€HHE, B KOTOPOM YCTAHABJIHBAETCA BEKTOP P

Eaunnna Maruutnofi ungykuau B CH HasciBaetcd mecaa
g‘ ) B YecTdb cepbekoro yyeworo Huxonnt Tecanr (1856—1943).

Jus mecan paser MaHumnof urOyxyuy odHopodwno2o maz-

HUMHO2D NOAA, 8 KOMOPOM HA NAOCKUL KOHMYD C MOKOM, wKe-
WUl Maerumneit MoMenm odun aMnep-memp 8 Keadpame,
Jedicmisyem MOKCUMAAOHOLE SPUKAIOWHLE MOMERM, pasrbid 00-
HOMY HbIOMOR-MEMPY.

Hs dopmyant (118.2) cnemyer, 4ro

pm == ME&K .

? 119.1, Kpyronofi KouTyp pazuyca 5 cM, o KOTOPOMY Teuer ToX CHJb
0,01 A, nenuiTHBaeT B OZHOPOAHOM MATHHTHOM fTofie MaXCHMaabuuh
ppamaompii MoMenT, pasuiit 2.10-% H.M. Kakosa MATHHTHAA HH-
BYyKOHA STOTO IOJA?
119.2. Kaxofi spamasoutnfi MoMeHT JeflcTeyeT ma TOT JKe EOATYP,
oM HOPMAAL K KOHTYPY 06pasyeT ¢ HanmpanAeHHeM nogu yroa 30°7?
119.3. Hafixnre MArHHTHRHA MOMEET TOKA, CO3KABACMOTO BACKTPOHOM,
JABHKYIHBMCE 0 Kpgronoﬁ opSure pajuyca 0,529-10-** u co cropo-
cTeio 2,19+10% w/c. 3apaa snexrpona paeed 1,60.10-3¢ K.

§ 120. Hamepenue MATHHTHOH HHIYKOHH HOAA € NOMOMILIO
MArHATHOR CTPEJKH. N1 W3MepeHHA MarHUTHOH HHIYKUHH
MOKHO HCIIOJAL3OBATh MATHHTHYIO CTP@AKY, 0OOX KOTOPOH
Mbl OyJZieM DNOApPA3YMeBarTh AAHHHYID TOHKYI0 HaMarHHUEHHYIO
cTaXbHyYIo cmunRy. Ecin nogpeckTe Takyly CrpeAKy 3a cepe-
IAHY HA yNpyrofl HHTH, TO CTpedKa GyZerT yCTaHaBIHBATBCSH
(MpH He3aKPYUeHHOR HHTH) CBOMM CEBEDHHIM NOJIOCOM B
HalpaBIeHHy TOJA. YCTAHOBHB SaTeM NyTeM 3aKPyYdBaHNuS
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FETH CIDOIKY MepneHAMKYJAAPHO K HanpasieHMio nods,
MOXHEO IO YIIY 2aKPYYHBAHMS OTMPENC/HTH SHAYEHHE MAKCH-
MAAbHOIC Bpaiatoiero MomeHta M,,. Ecau Gef MW 3Ha-
A MATHATHBI MOMEHT CTPEAKH P, TO, pasgenus M,,, Ha
Pm, MOXHO G:uio Gu Hafith no gopuyne (118.2) smavenue B,

TpyaHocTs 3akA:04aeTCA B TOM, YTO MarHETHBIA MOMeHT
CTPeIKH He MOXKeT OblTh BHYHCIEH NOA00HO TOMY, KAaK Bbl-
YHCIACTCA MATHHTHBIE MOMEHT KOHTYDAZ C TOKOM. MarHHTHHH
MOMEHT CTDENKH MOMKHO HAaHTH TOJNBKO SKCHEPHMEHTANLHO.
JaA 310T0 HYXHO NOMECTHTB CTPESKY B NOAE € M3BECTHOR
BHAYKOHel B H H3MepHTh MaKCHMAJILHBIA BpaMAomul MOMEHT
M 4z, HeficTRylOIMMA HA Hee B 3toM node. Toraa, pasgeans
M., Ha B, Halinem pp,.

Hsrorosns TAKYIO SMNAA0HHYD CIpesKy, MOKHO HCIONb-
30RaTh ee NAA HaMepeHHs MarHHTHOR HHAyxuHE B.

Onnaxo H3TOTOBJEHHE M XpAHEHHE STANOHHHIX CTPETOK
CONMPSKEHO ¢ GONLIMHMH TPYAHOCTHMH, HSO MarsHTHHe CBOH-
CTBA CIPe]KH 3&8BHCAT OT MATEPHANIA H MEHHIOTCA €O BpeMe-
Hem, [losroMy npeanounralor nocrymarh nuaue, Ocyuiects-
JUTIOT SIMQAOHHOE MUZHEMHOE NoAs2, T. €, Nolie ¢ HeUsMeHHOR
H 3apanee 3afaHHON MaTHHTHOH HHAYKuHeli. 3Had CHAY TOKa
R pasMep H HOpPMY KATYLIKH, MONHO PaCCUHTATH MarEWTHYIO
HHAYKUHIO [ONA, KOTOpoe BOAGYXKIaeTcA TaKoH KaTtykoH
(§ 126). C marmnTHONA HHAYKLHEH TAKOIO ATANOHHOrG NOIA
MOKHO CPaBHHTR MATHHUTHYI0 HHAYKHMIO JA06GOro HHTEpecyio~
wero Hac noud. A cpaBHeHHA MOKHO NONL30BATHCA JHOGOMN
MarauTHOH CTpeikolf, H Her HaZoOHOCTH 3HATL ee MarHHTHHA
MOMeHT,

JeHcTBHTENIBHO, NYCTH H3MEPEHHA BPAMAIOIMEr0 MOMEHTA
Aanu AnA STancHHOrO noas B, 3nauemme M., a ans
ucchepyemore noas B 3nagenre Mg,.. Hamepeans npous-
BefeHE ¢ ofHOft M Toft e MArHHTHOH CTpeAKOf, MarHUTHHMN
MOMEHT KOTOPO& p., Hemapecten, Ha ocHoBanHB HOPMYJE!
(118.2) unveem

Mmax = puBaram Mipay = me'
Orciona

Mpax = P ,
max  PaBaraz
HaAH

M'
B=pB, . 2mz
Tan Mmax '
T. €. HOHIBACTRBIN MATHETHMA MOMeHT B OXKOHTATEALHHA
peayALTAT He BXOJHT,
78



§ 121. Choxenne wmarHATHHX nojeik. MarnpTHaa HHAYKUHMA
oS XapaKkTepusyercd MOAyJAeM M HanpapienueM. [losromy
ee MOXHO H300paxXars B BHHe OTPe3Ka, Hanpas/IeHHE KOTO-
POTO YKASEIBAET HANPABJCHHE MarHHTHO) MMIYKLUHH, a JVIHHA
JaeT B BHOpaHHOM Maciutabe — Mo-
Aysnb MarHATHOR HEJAYKLHH.

TIycTh KakHe-TO MarHMTH! HAH TOKH
co3gaioT B Touke O mose ¢ MarHHTHOH
ueayrupeit B, (puc. 212), Homycrum
Tenepb, YT0 Mbl YCTPAHHNH MAarHHTH
H TOKH, CO3AaBaBluHe node By, H 3a-
MEHMJH MX JAPYTHMH MarHurTamn anm PAc. 212, Caoxenwe

MACHUTHHX  HHAY KRl
TOK2MH, KOTOpHE CO3JaloT nole ¢ Honek
MarHnTHOA uuazykumeli B, [locrasum
BOHPOC: KakoBa O6yjieT MAarHuTHaR HMEAYKUHA B noas,
€C/H OAHOBPEMEeHHO JeACTBYIOT H HCTOMHHKH, OGYCJIOBJAHBAB-
mue noae B,, ¥ HCTORHHKH, cosjaBaside node B,? Onwur
TIOKA3LIBAET, UTO B STOM CJyYae NOAYHaeTcsa NoJe, MarHHTHAsS
HEOYKUHA B xoroporo HaoSpadaeTcA JHArOHAILI napan-
JIeJIOrpaMMa, NOCTPOeHHOIO Ha oTpeskax By u B,.

TMonyueHHbifl pEeSYALTAT WOKASHBAET, YTO MA2HUMMbE
uHOyrRYUuY nosell CRABIHIBQIOMER N0 NPABUAY NOPANLLAOZDAMMA,
Sro osnauaer Hesagucumocms Jelicmaus MazHumuelx noaei *),
Tak e Kak H B cayuae snekTpHueckore nona (§ 15), stH
OOHTH ZOKA3BBAIOT, WT0 MATHHTHaA HHOYKAHA 0OJad eCTh
BEKTOpHas BENHYHHA.

? 1211, B mexotopoft TOUKE CKA2ARBAIOTCA JBA MATHHTHLX TOJAS: Of-
HO -— BepTHKaJLHOE, HanpaBJeHHoe cBepXY BRM3 H pasroe 0,003 Ta,
Ipyroe — FOPH3OHTANLHOE, HAMPABICHHOE ¢ BOCTOKA Ha Samaj M pas.
Hoe 0,004 Ta. Kak nanpasfieno PesyALTHPYIONLES HOAE B TeMy Gynet

ABHA e['0 MArHUTHAA MHAYKIMA?

21.2. HafiauTe MaTRETHYK HHAYKIHIO B TOYKE, B KOTOpOIl CYIIECTBY-
10T OAHOBPEMEHHO 7iBa NOAS: TiepBoe ¢ TOpH3OHTANBHON cocTaanmomelt
{c BocTOKa Ha aanap), pasrolfl 0,005 Tx, H BepTHRaNBHOR COCTARAMION
meR (cHA3Y Beepx), pasHoft 0,004 Ta, H BTOpOE ¢ TOPAICHTANBHOR
coctapaaomelt (¢ rocroka Ha 3aman), passol 0,006 Ta, v pepTHKAML-
noft cocTasusiowel {cBepxy EBHH3), pasnoli 0,001 Ta. Pemure sapauy
€ MOMOMIBIO BRIYHCAGHHA H IpaduueckH.

121.3. Pemtte Ty Xe aafiauy ¢ TeM OTAHYHEM, YTO rOPH3OHTANBHAR
COCTABAAIOWAA BTOPOrG IMONIN HampasjgeHa He € BOCTOKa Ha saraf, a
€ CeRepa Ha 1T,

121.4. MarrutHan MEAYKUHS noas pasHa 0,01 Ta. Hanpasnesne ee
ofpasyer yroa 30° ¢ BepTHKaZb. Pamiomute 8Ty HHAYKUHIO Ha
AB¢ COCTABMIAIOMUE: BEPTHKARLAYIO H TOPHSOHTAALHYIO, H BRITHC-
JINTE SHAUCHME KaRjpofi K3 HEX,

#)Ci. cagery ma c. 351,



§ 122, Jinnnu marnuteoro noas. B § 17 Mu1 mosHakoMuIHCh
C OUeHL YAOOHKWM M HarNAAHEIM cmocofom rpaguyeckoro Haol-
pa¥enyus 3eKTPHYECKOrO [ONS NpPH HOMOUIH JMHHA SAeKT-
PHUECKOTO NONA. 3TOT e NpH-
eM MEl MOMeM DPHMEHATh H K
MarHuTHOMY IOJIO,

Kax u B cayuae anekTpHuec-
HOFO MONsT, Mot Gydem HAZBIGAMb
AUSUAME MAZHUMAHO20 NOAR AU~
Huu, nposedenHve max, Mo
Kacamenvtoie K Hum 8 xaxcdod
MoHKe YKAILIGAIOM Hanpasienue
Prc. 22‘}}( gﬂ"g"rg";““; ARHHE  pong g smod mouxe (puc. 213).

o HBBIMY cI0BaMH, ECHIH MBEE TIPS
cTaBuM cefe, ur0 B Kakof-unGyIk TOUKEe MAaTHHTHOLC DO-
i HAXORUTCHA CBOGORHAS MaNeHbKas MarHATHAA CTPENKa,
TO N0k fAefictEHeM NOJS OHA PACNONIONKHTCS NO HaMpPaBlIeHHIO

Pue, 214. Kaprount nupuft maruuraux fmoseff, RoayveHMbie DpH MOManH
HeJeSHNX OMHAOK: @) MaTHHTHOe MoJie BOKPYT NMpOBORHHKA, MO KOTOPOMY
HAeT sAeKTPHYecKull TOK; §) MarHuTHoe NoNe MOAKOBOODPa3HOrO MATHHTA

KacaTe/lbHOR K JIHHHH NOJS B 5TOH TOUKe, NPHUEM € CeBePHRI
KOHEl{ YKaXeT KaM HampaBJeHHe JHHAH MarHWTHOTO nNoJaf,

Cymectsyer o4YeHb NOpocTOfi cnoco$ NOJNYYEHHA KapTHH
JHHHA PAHYHEIX MardHTHHX noided. OH aHanormder cno-
cofy, KOTOPHIM MBI NOJIYMANH KapTHHH JHHUA SNeKTpHYeCKHX
nosteit (§ 17). TloaokHM Ba MarHAT JMCT TA4AKOIO KApTOHA
WX KYCOK CTeKJa, HACHHIEM Ha S5TOT KAPTOH HJH CTEKAD
HEMHOTO JKENE3HHX ONMHAOK H CJIerKa BCTPSIXHEM €ro, 9rofur
00JeTYRTE APHMKEeHHE OTHENBHHE YaCTHE 3THX OMHNOK. O‘HHJ'IKH
pacnoKaTcA B BHEE LENOYeK. DTH LENMOYKH W HOKA3LIBAIOT
thopmy nunué nong. JefictBuTensHO, B NoAe MarduTa Kampii
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KYCOUEK XKefe3a HAMalHWYHBAeTCS!, IIpeBpalliaercs B MATeHb-
KyI0 MATHHTHYIO CTPEIKY H YCTAHABIHBAETCA NO HANPABJACHHIO
MarHMTHOH HHAYKUHH noad B coorsercrBylomeft Touke. Ha
puc. 214 usofpakeHbl NOMYYEHHBIE TaKHM CIFOCOOOM KapTHHH
JHHU# [ONS B PANIHYHEIX MAFHHTHHX NOAAX. MH BHOAM,
KAKOe 4CHOE KAauYecTREHHOE NPEACTABNCHHME O MATHHTHOM foAe
BAKOT 3TH KapTHau. COBepIIeHHO TaK Ke, KaK H LAl JeKT-
PHYECKOTO TIOAA, MEI MOXEM NpH NMoMOmY JUrYHA noas H306-
paKaTh He TOABKO HampapjeHHe MArHHTHOTO IOJfA, HO H
XapaKTePH3OBaThb MOAYJAb MarHMTHOR HHAYROuH noan. Jias
3TOrNG TakKKe YCJAOBHMCHA 4YePTHTL JHHHHM NIOAA ¢ TAKHM pac-
ueroM, 4TO0H HX TYCTOTA, T. €. YHCJAO JAHHUMN, NPOXONAILHX
uepes eAMHHLY NACILAZM, JaBaji MOAYJb MATHHTHOH HHAYK-
LI¥H MArHRTROrO nons. TakuM ofpasoM, Mel GyaeM NOJNYYaTh
eMal'HHTHEIE KapTH», Cnocof NOCTPOSHHN H ynoTpebieHHsA
KOTOPLIX aHaNOTHYEH «JIeKTPHYeCKHM Kaprams (§ 18). Onsako
10 CBOEMY BHAY MATHHTHbIE KAPTH GYAYT OTJIHYATLCHA OT SJMEKT-
pHueckHX KapT. ['1aBHOE OTAMYME MATHHTHOIO NOJA TO, 9TO
JHHHU €ro BCerja OKASHBAIOTCH 3AMKHYTHIMH, KaK 9TO BHAHO
n3 puc, 214.

§ 123. Npefopud aas usmepenna marauTnodl Eaykuwa. C momomielo Mar-
HHTHOR CTPSNKH, MOABEIIEHHON Ha YNPyTOR HHTH, MBI MOMEM, KaKk YKasbl-
gaaoct B § 120, cpamHUMBaTL MATHHTHYIO MHAYKUHID PasAMuHHX moxefd.
C sToil tieabio MOXKHO HCNIOAL30BATh KPYTHALHEIE BECHl, TOAOSHEE KPYTHIL=
neM becaM Kyaona (§ 10), roJoska KOTOpWX cHaGieHa RENCHHAMH A
OTCHETa YT 3AKPYYHBAHMA HATH, & NOAOKEHHE KOHIKOB CTPEIKH OTCUMTEL
BACTCH MO REeJNCHHAM HA 3anHTHOM Upaunnpe, Taxodi npufop MoxHO Ha-
apaTh MarHuToMeTpoM. INogseluennad Ha ynpyrofi HETH CTpesKa, B OTAHUHE
ot CBOGORHOMA cTpeskH, GYACT HAXOAUThCA B PABHOBECHH JMIIL TOrLA, KOTAS
Bpania1oMui MOMEHT, cOS/laBaeMbifi mOJeM, PaBeH H NPOTHROIOJOKSH Bpa-
WAKIEMY MOMEHTY, CO3/IABAEMOMY SaKpyTeHHOHA HHTRO. Ecau cipeaka pac-
NOACKEHA BROJAb MarHuTHOTO moas (=0}, T. e. M=0, To u HUTE He AOAM~-
Ra OHTH 3aKpYdYeHa (HyAeBOE DOROKEHHE), JaKPYTHB BHTH HA GOABLM HIH
MeHBIIAS yroJ, MOKHO ROOUTLCS PABHOBECHA CTPEAKH NPH M0G0R OpHenTa-
mpt, [lo yray sakpyusuBanas OMTA ONpefesAfioT NPH MOMOWLM pacuera wau
NpeRBapuTeatiol IPpagyRpoBKE {cM. Tom I) Bpamaromii NOMEHT WHTH, A
tnefobaTeAbRO, W Bpamalomuil Momenr nmosda. Takesm o6pasoM, MOXHO
ONpefeNRTh NAKCHMAALHRA Epamainli MoMeHT noas Mpa, wotopfi
cootsercisyer a=90°, T. . nONOKEeHNO, NPA KOTOPOM HANPABACHHE CTpPEA~
KH NepNeRHKYARDHO K HANPABACHNIO MATHHUTHOTO NOJA.

Togo6HEfi craTHYeCKHt MAMHMTOMETP NOCTPOMTE HEeTpyAHO, HO Dps-
Gopsl aroro poma He 06/83aK0T BOCTATOUHON YYBCTBHTENABHOCTBIO W TOM-
HoCTbI0. [IOSTOMY BO MHOPHX cydasdX NPeANOUETAIOT M3MepATh AelicTBYIO~
DIHE Ha cTpeaky Bpamaromuil MoMenT 13 Habmogennil Haa KayaHAAMH CTpea-
EM. MarsyTHafg CTpPefKa, OTKAOHEHHZA W3 FOJOKEHHS DABHOBECHA B Mar-
HATHOM MOAE, TpeXAe YEM BEPHYTLCE B 5T0 MOJOMeHHe, COBePHIAeT He-
CROABKC RoMeHanu OKOA0 Rero, mogofHO TOMY KaK KalaeTcs BEHIBepeHHE!E
H3 NOADMERHA PaBHOBECHS MANTHHK. EcAM CTpedKa HOROALHO MAacCHEHA
H UCDHTHBaeT MAJNOe TPEHHE, TO OHA MOMET COREPIIHTL MHOTO KoaeSauuil,
npexae YeM OCTAHOBHTCH, [TO3TOMY MOMHO TOYHO H3IMEpHTH MEPHOL Kode-
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Gannfi, T. . BpeMA, 33 KOTODOE COBEPINALTCH NMOJIHOE Kodebanne, OT Kpafi
HeTO NMONOMEHRS [0 BOSBpalNeHHd K HeMy ke, Pacuer Takoro KoseSanka
TMOKasHBaeT, Yro MEPHON €ro TeM MeHbINe, 4YeM Gondnte spamawomuafl

Prc, 215, BHCMYTOBas CHHpanbk AAs KE3MEDeRH® MarHHTHOR HEAYKUHH

MOMEHT, ¢ KOTOPHIM fOjie NeficTBYeT HA CTPEARY, T. €. ueM GOALuUe Mar-
HETHAA HERYKUMA noad. Taki o6pajoM, cpapHMBad IEpHONW KonAeGauud
OAHON ¥ TOf e CTPEJKH B PAsJKYABIX NOMMX, ME MOXEM HAREXHO CpaBHIK-
BaTh SAAUEHRN MarHHTHOR WHIYKUMH pasAuuHRX noaed, Takue ZHHaMHue-

CKMe MarHHTOMETPE! C YCoOeXom

M?g NPUMERAITCH NPH HIMEPEHHA Mar-

A1y HATHON MHAYKOHM cIabHX noaelf,

A HalpuMep MATHUTHOTO Hona Se-
au.

15t TMomumo sTHX cnocolics, oc-

HOBAHNHHEX Ha HIMEQEHHMH BDAITAK-
MEro MOMEHT2, ¢ KOoTOpHM IOJe

14 IeficTByeT Ra MaTHITHYIO CTPEIKY,
o MOMHO MOALSOBATHCH JJIA HaMepe-

o HHA METHHTHOH MHZYEUHU NOAH
121 Pa3sHYHEMH APYTHMH 2RJICHEAMH,
> B EOTOPHIX NposasAserca Jeficraie

marantroro noas (§ 118). YHacro,
ol e YA panpumep, nomwsyiotes xas stoft
*a T4 08 42 44 ey cROACTBOM BHCMYTA H3MEHATH
* 4 CBOE S/CKTPHYECKOE COMpPOTHRMNE-
Pue. 216, 3apucHMOCTD SJNeKTpHIE- Hue mOz AeHCYBHEM MalHHTHOrO
CKOT'0 CORpOTHEReHMH R BHcMyTa or  nroad. Ms mmcmyrtopofi mpopcaokn
saruuTROR HHpykunz B. Conpotes-  HSTOTORAAKT IVIOCKYKR CHHPAnAb
feAve R, pHcMyTa BHe mosA npums-  (pHe. 215) u nmoMemanT ee B He-
TO 93 GAUHHOY clepyeMoe Mecto noas. Hsmepus
COAPOTHRANCHHE CIHPARH B ToMe
B BHE €ro, MH 10 M3MEHeHHIO CONPOTHBACHHSA SAKMOYACM © MalHHTHOR
EHIYKERHA nosd, KoxenHo, BHCMYTOBaS CORPANADb AOMKHA SLITL dapamHee Npo-
IpazynpoRZHA, T, &, ZORKRO OHTL ONpefe/eHO, KAK HIMEHASTCA ee €O-
Hp OTHEJIeHHE, ROTRA OHZ NOME[IACTCH B MarHHTHHE NCAR ¢ YME H3BeCTHOR
uuzyKunedt. Ilpumep Takoft rpanyuposounof kpuBoll npreeaen Ha pHc. 216,
BueMyToBas clmpasis NPHTOARA AAA H3MEPSHUSA CHJABHHX NoNefi, HanpuMep
nionell SAEKTPOMATHHTOB, HHAYKOMA KOTOPHX B THICAYH Pas NpeBOCXOIHT
HRAAYKUKIC MATHHTHOTO IIOJA JeMJH.

? 123.1, TNoabsysck puc. 216, onpepeante MATHHTHYO UHEY KIMIO TTOAA,
B KOTOPOM COTpOTHBNENHE BHCMYTOBOR cIHpaJH pasho 26 Om, ecad
BHe TONA ConpoTHBAeHHe ee pasuAxoch 20 Owm.



Fnapa Xl. MATHUTHLIE TIONA
DNEKTPHMUECKMX TOKOB

§ 124, MarAuTHOe noJe NpPSIMOAHHEHAHOTO MPOBOAHAKA H Kpy-
ropore BHTKA ¢ Tokom. [Ipaswio Oypasunka. Harasauoe
IpEICTaBACHNE 0 XapaKTepe MarHATHOTO NOJif, BO3HAKAIOMIETD
BOKDPYT KakKoro-qufio HPOBOZHHKZ, MO KOTOPOMY HUET SJeKT-
pHuecKHMA TOK, AAOT KAPTHHH JHHUA MarHatHoro nona, mo-
NyyaeMble Tak, Kax 370 OO onHcaHo B § 122,

Ha puc. 214 n 217 n3obpaxedn Takue KapTHHH JuRUA,
NOAYYeHHHE ¢ NOMOINBIO MENCIHHX CNHACK ANA mOJaA AJHH-
HOTO MPAMC/IRHEHHOTO POBOS-
HHEEa M A9 noaA KPYroBoro
BATKA ¢ TOKOM. Paccmarpueas
BHAMATENbHO 3STH  PHCYHKH,
MH mpeXcie Beero ofpamaes
BHHMAHHE H& TO, MTO AUNUU
HOHUMAO0 NOAR UMeom 8ud
BasKuymess ausut, 510 cBOH-
CTBO HX fbiasierca oflnuM H
OueHb BaKHBM. Kakopa 6W HH 1 l
Opina ¢opMa IPOBOSHHKOB, 1O

. 217,

ovopebe mier tor, amima P 27, Kapmins anuis war
CO3/I2BAEMOFr0 HM MAaTHHTHOTO & TOKOM

NnoAA BCETJA 2aMKHYTH CAMH

Ha cefd, T. €. He HMOIOT HH Havaza, HA Komua. B s1oM cy-
IICCTBEHHOE OT/IMYHE MATHHTHOTO TOJA OT SJeKTPHYECKOro,
JIMHHH KOTOPOTO, KaK Ml pujeanm B § 18, Bcerna mauunatores
Ha OAHEX Sapaiax ¥ KOHYaoTca Ha Jpyrux. Mu suaenn,
HanmpuMep, YTO JHHHH 3AEKTPHUSCKORO NOJAA SAKaHUHBAIOTCA
Ha TIOBePXHOCTH METAMAHYECKONO TeNa, KOTOpad OKashkiBaercs
2apaKeHHOi, H BHYTPb MeTAXAZ 3JAeKTPHUeCKoe [oNe He
npouukaer. Habmonerne e HaX MArHHTHHIM fOJieM MOKa3bl-
Baer, HAoGOPOT, UTO JMHHM €[0 HHUKOTAA He OKAHUHBAIOTCH
Ha xagoh-uuGygb nopepXHocTH, Korza MarduTHoe noje oo-
3naercs NOCTOSHHEIMH MarHHTaMH, TO He TaK JerKO npocie-
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IHTh, 4TO H B 3T0M CJAyYae MarHHTHOE MOJNe He OKZHYHBAETCH
H2 NOBEPXHOCTH MarHUTOB, A NPOHHKAeT BHYTPhL HX, M50 MH!
He MOXeM MCIONb30BaTh KeJAe3HHe ONHMAKH A Hab/aofeHus
TOIO, YTO AeNaeTcd BHYTPH XKendesa, OAHako H B HTHX CNy-
9aAX TIMAT&IRHOE HCCAENOBAHHEe MOKASHIBAET, YTO MArHHTHOE
NnoJe OPOXOUMT CKBO3L Keneso, H JAHHUN eI0 3aMLKaloTCH
caMu Ha cefs, T. e, ABAAIOTCH SaAMKHYTHBIMH.

D70 BaXKHOE PANHYHE MEKAY SMEKTPUMECKHMH H MAarHHT-
HEIMH [OJAAMH CBSI3aHO ¢ TEM, 9TC B HOPHPOAS CYINECTBYIOT

D &9

Pic. 218, CrAsb MeMJy RampabjeHHeM TOKA B NpAMONHHefiHOM NPoBOR-
HUXe H HaNpaBAeRHeM J#HAA MarHHTHOrO NOJA, CO3JABABMOTO STHM TOKOM:
@) TOK HanpaBied CBepXy BHH3; O) ToX HanpaBAcH CHH3Y BBEEPX

SAEKTPHYECKHE 3apsafkl H He CYHIeCTBYer MarHMThuXx. [To-
9TOMY NHHHH SMEKTPHYECKOro Moad HAYT OT 3apsfa K sapsany,
Yy MarsMTHOrO e HOMs Her HH HAYana HW KOHUA, H JHHHH
€r0 HMEIOT 3aMEHYThIH XapakTtep.

Ecan B onblTax, A@OMUX KapTHHEI MATHHTHOIO NONA TOKA4,
3aMeHHTh ONHJAKH MAafeHLKUMH MArHHTHEIMH CTPEJIKAaMH, TO
ceBepHHE KOHIM HX YKRKYT HampaplieHHe JHHAR moJd, T. e.
Hanpasnenne nona (§ 122). Puc. 218 noxasmmaer, yro npu
H3MeHeHHH HanpaeBAeHHA TORKd H3MEHAETCA H HalnpaejeHHe
MATHUTHOrO TNofsl, BaauMuyio cBAsE MeXIy HanpaeJeHHEM
TOKa H HanpaBJcHHEM MOJIA, HM CO3AABAEMOTO, JIETKO 3aroM-
HHTH NPH NOMOILK npastsa Gypaswuxa (puc. 219).

Ecau esunqueame Oyposuus (npasoud eurmt) max, wmobu
OH WeA NO HGRPOBACHUWIO MOKA, MO HANPABACHUE 6DAICHUR
€20 pyuKu yraswem HanpagaeHue noan (Ranpasietue Auxudl
noag).

B taxoii ¢opme 310 npapuno ocolenne yaofno AAs ycra-
HOBJCHHA HANPABACHHA MNOAA BOKPYT AJNHHHEIX NPAMORH-
HellHBIX DpPOBONHHKOB. B cnyyae KRosBHEBOro NPOBOAHHKA
TO Ke NPABUJIO NPHMEHHMO K KaxAOMY yuacTKy ero, Eme
y,uoﬁuee Aaa KOABLUEBHIX HNPOBOXHHKOB HNpabBHJIO 6ypanaKa
chOpMYRHPOBATE TAK:
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Ecau ssunuusamy bypasaux max, «nmobs 08 wea no Hanpaa-
Aeruio noan (6doadb Ausufl NOAR), MO NANPABAERUL BPAWEHUA
€20 PYdKY YKaNcem Hanpassenue moxa.

Herpyano suaers, uro obe ¢opmyaupoBkn npasnaa 6y-
paBYHKA COBEPIICHHO PABHOUGHHH H HX MOXHO OJHHAKOBO

> G
gy
> S

Puc.

219. K npasmny OGypaByAKa Puc, 220, K ynpamuenmo
124.2

NpHMeHATb K ONpeNeNieHHI0 CBASH MEKAY HAnpABAeRHEM
TOKA W HANPARJeHHEM MATHHTHOH HHAYKUHH NoJAA OpH mobok
dopMe nPOBOZHHKOE,

?

124.1, ¥YxakuTe, Kakoll H3 NOJIOCOB MAFHHUTHOM CTPeNKH Ha puc. 73
cepepHEfl # KaKOM JOHEIA.

124.2. K pepuinHam 4 b ApOBOIOTHOrO NapaAneTorpamMa (pre. 220)
noABeReHH MPoBOA2 OT HCTOUHHKA Toka, Kakopa MarHMTHAS HHAYK-
nAf NoJd B NeHTpe Mapannenorpamma OF Kak Gyner nanparieHa
MAarRHTHAA WHAYKIHA B Touke O, ecas BeTsn ach nmapainencrpamma

¢ AN
E/a 1

d

Prc, 221. K ynpamuennip 124.3 Puc, 222, K ynpax-
Henywo 124.5

¢flen2Th H3 Mepiofi npoBosORY, a Betsb qdb — HI amoMHEHEBOf npo.
BOJIOKH TOTO JKe CeMeHHa?

124.3. [Oepa BAAHHEX DNpAMOAkHeAWHIX TpOBOAHKEA ¢b # od, He Je.
HaWpx B OAHON NAOCKOCTH, NepNeHZHKYAADHH IpYr K Jpyry
{puc., 221}. Toura O JAeMuT NocepernBEe KpaTyafiiero paccTOAHHN
MeM]y O9TAMH NpamuIMi — oTpeska ef. TokH B NpoBOARKKax ab
H of paBHM H HMEIOT YKasaHHog Ha PHCYHKe HanpasneHHe, Hak-
BaTe TpaduveckH HanpasieRHe BeKTopa B B Toure 0. ¥Ykamure,
B KaKoll IVIOCKOCTH JAeXuT oroT Bektop, Kakoli yron ofpasyer onc
MIOCKOCTHK  Npoxogamed sepes ab # ef?
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124.4. Bunonnsire TO ®e NOCTpOEHNe, 9TO 8 8ajave 124,3, nepeMennp
ua ofpaTHOR: 8) HaNpap/IeHHe TOKA B NPoboAHAKe ab; §) HaTpapienmue
TOKa B NPOBOAHEKe cd; B) HaANpaeAeHHe TOKa B OOOHX NMPODOAHHKAX,
124.5. [To peyM KpYTOBEIM BHTKaM — BePTHKANBHOMY H TODH30HTA-
JIEHOMY MAYT TOKH OZHOA # Toll ke cuaw (pue. 222), Hanpaenemua
EX YKasaid Ha pHcyHKe cTpeakamu. Halnate rF_Ia HYeCKR Halpas-
Jelite pexTopa B B oGmiem newrpe mHTROB O, ITof kakHM yriaoMm
GyReT HaRIOHEH BTOT BEKTOP K MJOCKOCTH KaXAONO U9 KPYTORMX BHT.
KOB? BuimozenTe To XKe NocTpOeHHe, B3MEHHB HaTlpARJCHHE TOKA Ha
ofpartioe cHavala B BEPTHKAJBHOM BHTHE, 32TeM B POPHIOHTANBLHOM
Y, HEKOHell, B oGOHX,

Hamepenns MarsuTHOf MEAYKUHH B PA3HEIX TOYKAX MOJH
BOKPYT' NpOBOIHHKA, IO KOTOpOMY HAET TOK, NOKaSHBaiT,
YTO MA2HUMHAR UHOYKLLR 6 Kawcdold mowke scezda nponopyuo-
HaabHa cune moka 8 nposodnuxe, Ho mpn manHOR cuie Toka
MarHHTHAR HHAYKIHA B PASAMYHBIX TOURAX DOAA PasjHyHA
H YPe3BHYaifHO CNAOKHO 3aBHCHT OT DasMepoB H (GOPMH npo-
BOJHHKA, NO KOTODOMY NMPOXONMT TOK. Mbi orpaHHuuMca Of-
HHM BaXXHBEIM CAYYaeM, KOrJa 3TH S3aBHCHMOCTH CPaBHHTENBHO
NPOCTEL. 3TO — MACHATHOE MNOJAe BHYTPH CoJeHowIA,

§ 125. MarnuTHoE mone coJeROMAE. JKBHBANCHTHOCTH COJe-
HOHJIA H TOAOCOBOTG MAarHRTa. JAHHHYI0 IMIHHIPHYECKYIO
KATYIIRY, COCTOALLYIO H3 HEKOTOPOre YHCAA BUTKOB NPQBO-
JAOKH, HAMOTAHHOH NHO BHHTORCH JIMHWH, HA3bIBAIOT COJEHOH-
noM. MaranrHoe mose, KoTOpoe CO3KaeTCH NPOXOAAIIHM Yepes
STH BYTKH SACKTPHUECKUM TOKOM, MOMHO NPEACTABHTH cele
KAK Pe3ay/abTaTr CJAOKEHWd nojel, co3ZaBaeMBIX OTHSALHBIMH,
pajoM croamumu BuTKamm ToKa., Ha pue. 223 noka-
34HO, KAK HM3MEHHETCH KapTHHA AHHUA MarHHTHOTO NOMH NO
Mepe TOro, Kak Mbl yBeHYHBaeM YHCAO BHTKOB KATYIIKH.

Korza asnmHa KaTyIIKW SHAUHTENBHO NPEBOCXOIMT €€ Jua-
MeTP, TO BEYTPH COMEHOHAA JUHHH NOAA HMEOT BH} NpAMEX,
napaanesbHHX ero ocH (puc, 223, g). D10 o3Havaer, UTC 60
60X MOUKAX GHYMPU COACHOUOR MAZHUMHAR UHOYKYUS NOAR
umeem OOHO U MO e HANPOBAENUE: ONG NAPAAALABNA OCU CO-
Aenouda. Toapko BGIMSH KOHIIOE COJNEHOHAR JHHHHM MarHuT-
HOro mons HCKPHBJAAIOTCA. BHe coNeHoWaa MarHMTHOe mHoJe
nogofHo Moo OoAocoBoro MarHuTa (puc. 224), Jlusuu nosas
TAHYTCA OT OXHOTO KOHUA COMEHOHZA K JpPYFOMY, Tak e,
KaK B CJyyae IOJOCOBCTO MAarHUTA QHH TAHYTCS OT OJHOrO
KOHHA MarHMTa K JApyromy. dopMa JuHU#t BHe coleHonWAa
TaKKe TOMAecTBeHHa GopMe JHHHE COOTBETCTBYWOULETO NO-
JIOCOBOTO MarHuta.

Hamepas kaxuM-HuGynb cnocofoM MarHHTHYI0 HHIYKIHIO
TONsT BOKPYEP COMEGHOMAA K BOKPYT IONOCOBOTO MATHHTA, MH
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MoxeM YOeIHTBCA, 4TO HE TONBKO NO ofuleMy BHAY, HO H NO
pacnpejieNeHHIC MATHHTHOH HHAYKIMA TOAC BOKPYr DIOIOCO-
BOTO MATHHTa TOXAECTBEHHO € MATHHTHHIM [OJEM COACHOHEA
NMPH COOTBETCYBYIOWIEM PasMepe ero H cooTBercThyroiell cHAae

R,
S i ﬁlg%f?{'gé\;&
2 Eﬁa%%fhﬁf:?

&

Pre, 223. Kapruuot apeufl MarkutHOre nofia co/eHCHAA, NOMYTICHHHE
MPH MOMOIRH KeAle3HbIX ONKAOK NPH PAsTHYHOM YHCAE BHIKOB COMEHOHAA

80HY H MOMIOCH — ceBepHHH H IOMHNA, TaK YTO BHE COMe-
HOMJA MArHMTHOE JOAe HAPaBAeHO, Kak H Y NOJAOCOBOro
Maraura, oT CeBepHOr0 HoJsloca K IovkHOMy, ConeHoug, noja-
BElIEHHEI Ha HYTH, OPHEHTHPYETCS B MATHHTHOM NoJe 3eMiH
TRK e, KaK H ANOJBSINeNHHA nonocoeof maruat. JlBa cofe-
HOMAA HJIH COJEHOHL H MarHHT B3AUMOjeHCTBYIOT NOZOGHO
DOBYM MarHHTam, H T. A.

Kaxymeeca pasnHuHe SaKAYASTCA TOALKO B TOM, Y10
COJCHOHN He TONBKO NPHTAIHBaET K ce6e HKeJie3Hhle OpelR-
MeThl, MArftuT HIH ,upyroﬁ COJIEHOHM, HO H MOXET EBTAHYTH
HX BHYTPb cefa. Ho oro pasauude ofyc/OBIHBAETCH TeM, 4TO
BHYTDEHHOCTh COMGHOMAA JOCTyNHA JJs NPOHHKHOBEHHS,
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TOrfla Kak BHYTPb MeJe3a NPOHHKHYTE Heds3f. CXoRCTBRO
CTaner OKOHUATENbHLIM, eC/H Mbl 3anoJHHM BHYTDEHHOCTh
COMTeHONA YeM-HHOYAER TEePALIM, HallPHMep HaBheM COAEHOHN
Ha jepeBaRHEll nuaneap. IIpucyrcTeBHe RepeBa BHYTpH CO-
JIGHOHRA NMPAKTHUYECKH He H3MCHACT NOAA COMEeHOHIA HH BHE
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Puc. 224. JIunu# MarHWTHOTO Hoas: @) MOJAOCOBOTO MaTHHTA; 6) SAHHEOTO
coseHoR A, KoHnu oSMOTER BeAyT K GaTapee, Ha PUCYHKe He MOKasaHuoH,
Crpenkd yHa3WBAOT HaNpaBieHde ToKa B o0MOTKe H HanpaBJeHHe Nar-
HETHOTO IQAA BHE H BHYTPH CofeHOBAA

€ro, HH BHYTpH. JIRHMH MAarHMTHOTO NOJA NO-NpPEXHEMY He
HMEIOT HH Hayaja, HH KOHHA H NPOXOAAT CKBO3b AepeBAHHAIA
CEpAcYAHK CONCHOUIA, HanpapAaach BHe COMEHOHAA OT Ce-
BEPHOT'O NOJIOCA K HXKHOMY, 4 BHYTPH COMEHOHAA OT IOXHOro
nomioca K cepepHoMy (puc. 224},

2 125.1. TIposog ¢ ToROM HaTARYT cBepxy BHE3. TaK Kak OH oKasaica

. CHHIIKOM JAAHEH, B cpelfell wacTH# ero H3OrHYJH EBYMA BHTKAMH
{8 ropraonTaNbEOR NAocKocTH). HavepruTe AWHKE MATHATHOTO Moad,
£CTIY TOK RalpabieH ceepxy BHAS. OO03HAYLTe HA YepTEWe cepepHell
¥ I0KHBT NOMOCH JBYX BUTKOB, UTo nponzofifer, eclny nepeKMounTh
TOK B rgomaononomnou HanpaBXeHHU?
125.2, B mexoTopiix npuSopax (HaDpHMep, B KaTylDKax conRpoTHB-
JMeHHM), COAEPIKAINX ANHHEMD, HAMOTAHHWA Ha cTepieHL TPOBOR,



BEXENaTebHG NOABALHHE MATHUTHONO NOJSA NPH NPOXOXKECHUA TOKA,
B TaRHX NpHOOPAX YCTAHABNHBAIOT TAK HasWpaeMylo SHOHAAPHYIO
HAMOYKY: HA CTePXeHb HaMATHIRAIT NMPOBOJ, CACHKeHHHIN BIBoe (TaK
4o 062 KOHNA MPOBOZA OKAIHBAIOTCH
pafom). O6baciuTe eMeca Ghduaap.
HOA HEMOTKH,

125.3. Kax#M KORIOM — CeBEDPHbIM
HAR KI0XHEHM — ofpamen K nabawo-
Bateslo COXeHOMN, eclH, IMAAR Ha
STOT KOHen, HaOMIOfaTeNs BHJMT,
YTO TOK B COJICHOWAE HOeT NO Ha-
BPABXCHHIO YACOBOR CTPETKM?

125.4. Kax opHeHTHpYeTCA CoJeHOUN
Ha nofl1aBKe, H3oGpakeRmHOM  Ha
pHe. 2257

§ 126. MaruaTtHoe moOAe BHYTPH CO-
JActonga. HanpsieHHOCTb Marmut-
Horo noas. OcoGuIl HHTepeC npea-
CTaBJAET MarHUTHOE MOJe BHYTPH
COJMEHOHZA, IAMHA KOTOpOTO 3HadH-
TENbHO MPEBOCXQNUT €I'C AHaMeTp,
BuyTpH Tagoro coAeHORA2 MATHHTHAA
HHAYKIHA HMeeT MOBCIORY OAHO H TO Xe HanpasieHHe, nHa-
panyeNsRoe OCH COJAEHOHAA, H SHAWHT, JIMHHH NOAS napand-
JeNbHE ME&XHRY cofof.

Hamepan rakuM-snGYAb cnoco00OM MarHHETHYO HHIYKIHIO
B Pa3HHX TOYKAX BHYTPH COJIEHOHJA, MBI MOXKEM YOSIUTHCA B
TOM, YTO €CJIH BHTKH COVIEHOHJA PACTIOVIOMKEHH paBHOMEpHO *),
mo UHOYKQUA MOSHUMHOZ0 NOAR GHYMPU COACHOUDR UMES 60
80EX MOUKQX HEe MIOALKO OOUHAKOB0E RANpAsAeMue, HO U oduHaG-
Ko80e uucaosoe snauenue. tax, nose eHympu GAuHHO20 pasHO-
MEPHO RusumMaz0 cosenonda odnopodne. B nanenefiinem, ropopn
O TI07¢ BHYTPH COJIEHOHAA, MKl Beerfa GyZeM HMeTh B BHAY Mo-
HolHHe ¢1JHIHKEY PaBHOMEeDHEE CONIEHOHAN H He GylleM ofpa-
maTh BHUMaHMA HA OTCTYMJEGHUA OT OAHOPORHOCTH NHOJAR B
obnacrax, GAMBKHX K KOHUAM CONeHOHAJA.

TMonoGatie HaMepeHHs, BLHINOJHEHHHE ¢ PA3HLIMH CONEHOH-
ZaM¥ NIpH PasHYAO! CHJIE TOKA B HHX, OKA34/H, UTO MA2HUM~
HAR UHOYKYUR NOAA BRYMPLR GAURHOZ0 COASNOLDQ NPOROPYLIO-
RarsRa cuse moxka 1w aucay ewmiog, RPUXOORUMXCR HA eBuHLY
Baunwt cosenouda, T. e. senmuune n=~N/l, rne N — nonuoe
yHCAC BHTKOB cottedonna, ! -— ero Jauua, Takum ofpasom,

B=pnl, (126.1)

Puc, 225, K gmpa}meumo
12b.4

*) To ects Wa efURHENY ATHEH COACHORZA BCIOKY MPHXOMHTCA OXHO W
7O e 4YHCIO BHTKOB,
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rie We — KOSPPHUHENT NPONOPUHOHAABHOCTH, Ha3HBaeMui
Magrumaodl nocmoanxod (cp. © SMEKTPHYECKOA TIOCTORHHOR &,
§ 11). Ykcnopoe sHaueHHe MarHHTHOA NOCTOAEHON

o= 4n.10"2Ta-m/A,

Bnocrencrsun (§ 157) BeIACHATCA, YTO EAMHHIA, B KOTODOH
BHIP2KEHa BeJNHYHHA Lo, MOXKET ObiTh Ha3BaHA <TeHPH Ha MeTp»,
rae regpu ((H) — efuHHUa uHAYKTHBHOCTH., ClefoBaTenbHoO,
MOKHO HAMHCATb, 4TO

w,=41-10"2n/M. (126.2)

B cuny cpoefi npoCTOTH MoJe COMEHOMAA HCHONE3YETCA B Ka-
YeCTEE 3TaNOHHOIO ROJA.

Il xapaxTepHCTHKH MarAHTHOTO HOJHA, KPOMe MarHHTHOR
HEAykudd B, ucnonbsylT TaKke BEKTOpHYI0 Beqnuuny H,
HASHIBAEMYIO HANDIMERHOCMGI0 MErHHTHOrO moas. B cayuae
novis B BaKyyme BenHunnnl B u H npocTo NponopHHORAaNBHE

r ApYry:
aoyr AP B=p,H, (126.3)

73K 4T0 BBeleHHe BerHuMHH ff He BHOCHT HHYEr0 HOBOTO,
Onnago B cayyae noAs B BeumectBe CBasbh B ¢ H uMeer sux

B = pp, i1, (126.4)

rie B — GeapasMepHas XapaKTePHCTHKA BEICCTBA, Ha3klBae-
Mas OMHOCKINEAbNOE MOBHUMAOE APORUHACMOCHIE0 KIIH TIPOCTO
Maznumuoil nporuyaesmocmelo pemectda, IIpu paccMorpeHHH
MAIHHTHHIX DOJIell B BelieCTBe, HANPHMED B XKedese, BeTHUHHA
H orasminaercs monesnofi. [Moapofinee of sTOM HAET peyn B
§ 144,

Hs dopmyn (126.1) u (126.3) creayer, uto B caydae, Koraa
COMIEHOHA, HaXORUATCA B B&KYYMQ, Hal‘[pﬂ}KEHHOCTB MATHUTHOTO
novis

Henl, (126.5)

T. €., KaK TORODPAT, PABHA WUCAY AMNEP-GUIMKOE HA Memp,

C noMompbio H3MepeHuA MarHHTHO# HHAYRLUHUH NOAs, CO3/a-
BAEMOI'0 TOKOM, TEKYILAM 10 Ou4eHb ATHHHOMY TOHKOMY NpAMO-
JMHeHHOMY TPOBOAHHKY, OHIO YCTAHOBAGHO, YTO

p=tful, (126.6)

r
rxe [ - CHJa TOKa B NMPOBOAHHKE, 7 ~— PaccTofiHie OT NPOBOA-
HHEA.
Cornacno gopmyne (126.3) wanpsaReHHOCTb IoNd, Co3jla-
BAEMOTO NPAMONTHHEHHHM NPOBOAHHEOM, HaXOAAIBHMCA B
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BAKYYMe, paBHa

1 7

-t L (126.7)

B coorserctean © dopmyaof (126.7) eaunnna Hanpsmennocm
MATHUTHOTO NOJA HOCHT HasBanue asmnep na memp (Alw).
O0un amnep Ha memp ecmb HONPAKCEHHOCHID MOUZHUMAHO20 NOAR
RO POCCIMORHUL 0DHO20 MOMpPa Om MOHKOZ0 HPAMOAUHEHO20
Decroneuno QAUHHOZ0 RPOSOCHUKA, 1O KOMIOPOMY INEHEM HIOK
curoll 2n amnep.

? 126. 1. MarnsTHaA HEAYKUAA NOAS BEYTPH coleronaa paena 0,03 Ta,
Karofl cian TOK IpoXOAHT B CONERONEE, €CAH JVTHHA €70 pabka 30 ci.

a 9MCcAO BUTKOB paBHO 1207
128.2, KaK #aMeHKTCO MATEHTHAR HHAYKIHSA Mo/ BEYTPH COJEHOHIA
H3 Npelsiyuwiell 3aNauK, ecAH COMCHOHJ pacTauyts o 40 cM HAH
cxKaTh ere 2o 10 eu? Uro nmpoksoiiger, ecld ¢CROMHTL COIEHOHA NONO-
JlAM TaK, YTOOH BHTKH OfHON er¢ RONOBHHH JETAH MEXIy BHTKaMH
BTOPOR DOMOBHHMP
126.3. Io conenonay ARHEH 20 cm, cocroamemy Hs 60 BHTKoB AHa-
meTpa 15 oM, BRet ToK. HTo mpoHaoliieT ¢ MATEATHIM DOMeM BRYTPH
CONEHOHAA, €CH YMEHBIIHTE EHAMET] €I'0 BHTHOB N0 B cM, coXpanmB
NPEXHIOD AJHHY COMEHOMAA M HCTIOJILIOBAB TOT e CAMEIE KYCOR
nposoaa? Kakem crmocofoM MOEKHO HOAYIHTE MPeXHiON MATHHUT-
EYID HHAYKIHIO 10N, COXpPaHKD HeHSMeHHbIMH AJHHY M JHAMETD
BUTKOB CO/ICHOHEA?
126.4, BHyTpu coneHoHfa AAREH B cM, cocrosmero u3 40 BUTKOB,
PACAONOXEH APYTOfl COTEHOHN € HHCAOM BHTKOB Ha 1 CM AJHHEL COMTE-
HoWza, paeiuM 10. Hepes ofa coneHoHAs MPOXOZHT ORHHAKCBKE TOK
2 A. Kakosa MarHUTHas HHAYKURA MOAS BHYTpH OCOHX COJEHOHEOR,
ecTH ceBepHLe KOBLH HX oOpallieHH: a) B OARY CTopony; 0) B NMPOTH-
BOTIOMIOXKHBE CTOPOHLIP
126.5. MMeloTca TpH cosieHcHza AauH 30 cM, B oM A 24 oM ¢ unenoM
BiuTKoB 1500, 1000 # 600 cooreevcTeeHno. Il mepeoMy coMeHORRY
#Eer ToK | A. KagHe TORH AOMAHL HATH 0O BTOPOMY H TpPeTHEMY CO-
AeHOUAAM, YTOOH MATHHTHAR HHIYKNMA BEYTPH BeeX TPeX COJEHOH-
Jos Be1a ofHofl H Tofi me?
126.8. BruticanTe MaFHHTHYI0 HHIYKDHIO MORH B KAXKAOM H3 CONIe-
HoHZoB aafaun 126.5.
128.7. B conenonge anuus 18 oM AYMEO DOAYYHTS MATEHTHOS IoNe
¢ HanpaXenHocTsI0, paBHON 5000 A/m. Tlp# sTom Tok B conenonpe
AomxeH Onre pasen 5 A. H3 ¢EoJbKHX BHTXOB AONAEH COCTOATH
coneROHN?
126.8. Kaxopa MAFHATHAA HEAYKIHA NOAA BEYTPH COACHOMIA, ATANA
KoTOpOro pasHa 20 oM, a NoJAHOe THCKO BUTKOR paHO 500, npa Toke
0,1 A? Kag HameHHTC MATHHTHAR HEAYKUHA, eclH CoXeHoHA GyRer
pacTauyT Ao 50 ¢, a ToR yuensmex xo 10 MA?

§ 127. Marpatioe none gBHXyMEXCH 3apagon. B § 114 mu
HOAYEPKMBANN, YTO MArHWYHOE NOJe COosflaeTCH JoOHM TOKOM,
KaxoB OW HA ORI MeXAHW3IM NPOBOAMMOCTH B TOM HJAH APYTOM
gacTHOM cayuae, C Apyrofl CTOPONEI, MEl SHAeM, YTO BCAKHHA TOK
npelcTaBAseT CcoGCH JIBH¥EHHE OTAGAbHBX SACKTPHYECKH

a1



SaPAKEHHHX YACTHI, — SJCKTPOHOB WAH HOHOB, COBOKYTHOCTE
STHX JAAZHKHX MO3BONACT YTBEPXAATh, UTO MA2KRUMHOZ NOAE
cosdaemcs 64a200apa JeUNCEHUIO 3APANCEHNBIX HACIMUL, — SAEKIT-
POHOS AU HOKOS, Wupvu CAOBAMH, KadKasa JBHIKYLLAACA 3apa-
eHHaA YacTHLA CO3JaeT CBOe MarHHTHOe moje, H Hal/mojae-
MOe HaMM TOJIe TOKA eCThb DPEe3yJsTarT CAKeHHS MAarHHTHBIX
nosefi, cOSAABAEMEIX OTIAEABHEIMH IBHKYIIHMHCA YaCTHLAMH.

B wactHOCTH, NOTOK SMeKTPOHOB B 3JEKTPOHHONYYEBOH HAH
B paspagnofi TpyGke (katoamete ayuu, §§ 102 v 103) nomken
Cco3LaBaTh BOKPYT cebst MarHHTHOe nmose, Mu yxe sugenw (§103),
YTO KaToAHble JYYH OTKAOHAIOTCS MarHHTOM MOAOOHO TOKY.
Ho ecau Marasr oTRJAOHAET KATOZHHIE AYYH, TO H, OGPATHO,

3
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Puc. 226, &) Onut Poyaanaa — Diixensanpia, 6) Cxema sKcnepuMeHTaNb~
HOl YCT4HOBKH

KATOAHRIC JYYH JAG/KHLL OTKJIOHATD JIETKYIO MAarkHTHYIO CTpPEJ-
Ky, T. €. cO3/aBath BOKPYT ce(a MmarsutHoe nonme. Iedcrsn-
TENLHO, MarHUTHOE TOJNE KATOAHHIX Jyuell ObL1o oGHapykKeHo
HEMOCPEACTBEHHBIMH ONWTaMH. DHIH oCyIlecTBieHH Takxe
ONLITH, OOHAPYAHBIHE BO3RHKROBEHH® MATrHUTHOTO MONA NPU
CaMOM NPOCTOM NepeMClleHHH 3apAfos,— NPH JOCTATOMHO
OLICTPOM ABIDKCHHH SaPAXeHHOTO TeNla OGBIMHWX pasMepoB
{onmat I'. Poysnanaa v A. A, Ditxensansia.)

Omur Poynanaa g DitxerBagbia COCTONT B c/aeRyoes. Tlo kpyropomy
NPOBOJIOTHOMY BHTKY Dpoxozar ToK. Ilpm 910M, KaK MW 3HaeM, BOIHHRaeT
MArHHTHOE NOJE, KOTOPOE MOMAG OSHAPYXKRTh IO OTKICHEHHIO MATHHTHON
CTPeNKH, NOABCIEHACH HA HETH B6AHAM BHTKa, CXeMaTHYHO OMMT H306pa-
men Ha pre. 226, g, re BRepXy CJeBa BHTOX TIOKA3aH B NVIOCKOCTH YepTexa,
2 MaTHHTHAA CTPRAKA — NepreHARKYAIPHO K STON NOCKOCTH; BBepXY Clpa-
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BA TOT e BHTOK HI0OpameH NepneHXHKYJAPHO K NAOCKOCTH qepresa, A
CTpe/IKa TIEKHT B 5TOR NIocKocTH. Buuay wrrpuxonoit minnek nokasana tpa-
€KTOPHA 3APAAA, ABMIKYUIETOCH NO ORPyXHOCTH. OTRa0HeRwe MarunTHOR
CTPEIXH, BLIBAHHOS DTHM ABMIKEHHeM, TAKOS e, KK NPH NPOTeKAHAR TOKS
NG BHTKY NPOBOJIOKH.

OnuT 3107 OCymecTBAsETCA TaK, KAK T[OKasaHo Ha pHe. 226, 6. Mu
HME&M NPOBOJIOTHOR KOJILIOO HAW CNAOKMOR AxcK ! Ha XOpOMIO HIONHPOBAH-
roft oca. Koabuo (i AuCK) sapamaeTcd H MOXET ¢ GOABIIOR CKOPOCTRIG
BpAMIATRCH BORpPYT OcH. Hazx HHM noMemaercd MarHMTRAs crpedaka 2,
SEMMIEHHAR OT BHEMIHMX SACKTPHUCCKEX Bposacficrerlt merannuveckuw
dyraspom, Ha RHTH, Ha RoTopOofi hojgpeineHa CTpPeNKa, YEpenieHO Ma-
JMeHBKOE 3epKaAblle 3} C NOMOIBH0 3PHTEALHON TPYGH M STOro 3epKanblia
MOXHO Yepes OKowleuko 4 HaGMIOFATh 33 OTKACHEHHAMH CTpeAxH. Onbr
HOKA3aR, YTO NPH BPAULCHEH IHCKA CTPENKa OTKACHASTCH COREPIIEHHO
TaX e, KaK eca8 Obl 1O NPOBOJAOYEOMY KOJBLY DPOXOARA SAERTpHIE-
cxnil Tok cooTBeTcTBYIOMeR CHAN W HanpabieHnA. IIpH H3MeHeHHH Ha-
OpaBicHHS BPalleHHA JAHCKA HAH 3SHAKa 3aPAAA HA HeM OTK/AOEeHHe
CTpesIKH TAKKE HsMerAerca Ha obparHoe.

OTH ONLITEl AOKA3HBAKOT, UTO GUNCYILEECR BAPANCEHROS MEAD
cosdaem eokpyz ce0n MOSHUMMOe NOLE COBEPIUEHRO Maxoe Xe,
xax ofisiunbid saexmpuseckus mox., OHW NOLTBEPRAEAIOT, TAKHM
ofipasoM, DPEANNIGKEHHE, YTO HAOMIOAaeMOe HAMM MarHHTHOR
nofe TOKa eCTh DPE3YJbTAT HANONKEHHs MATHUTHBIX nonefl,
CO3AaBR2eMbBIX OTAGABHBIMH JIBIMKYIDUMHCHA 3apSDKCHHEIMH 4a-
CTHIlaMH — DACKTPOHAMH HAH HOHAMH.



Fneasa Xil. MATHMTHOE NONE 3EMINH

§ 128. Maruuraoe mose 3emam. B § 112 Mat rosopusu o ToM,
970 MOXBEUICHHAA HA HUTH HJH YKPIVICHHAs Ha OCTPHE mar-
HHTHAA CTPe/iKa VCTAHaBAuBaeTcd B HANAON TOUKe BOIH3H
3eMHOl MOBEPXHOCTH OmpeiesicanbM oSpasoM — TpubAHIH-
TeJbHO B HAUPABJICHHH C ceBepa Ha lor, DTOT OCHOBHOR (akT
O3HAYAeT, YO Cyulecmayem Maesumuoe nose 3emaus.

HsyuenHe MarsutHoro noaa 3eMad HMeeT upesnbiaiiHo
BaXKHOE IPAKTHIECKOe H Haywnoe sHaueHMe. C JaBHUX BpeMeH
H3BeCTeH KoMmac, mapH6op, B KOTOPOM HCHONBLSYETCH MArHHT-
HOe Nojie 3eMIA H KOTOPHIA AaeT BO3MOXKHOCTD OPHEHTHPOBATD-
‘Cl OTHOCHTENLHO CTPAaH CBETA,
O6uuHUfl NMOXOAHNH KOMIac
H3oGpaxeH Ha pHe. 227,

B coepemeHHOM Kopadae-
BOXICHHH B CAMOJIETOBOKCHHH

Puc, 227. Komnac Prc. 228, JIMEUH MAaC#HTEOrO
ooVt Jeman

MarHHTHHI KOMIAC y)Ke He ABJARETCA eXMHCTBEHHBIM CPECTBOM
OpHEHTALlMH H ONpeJeNeHHS Kypca Kopalid HAR caMmoJera,
Ina stax neseit cymectsylor H Apyrue npadoput. Onsako
MarHHTHBIA KOMIAC OTHIOAE He HOTEPAN CBOETO 3JHAMEHHS.
OH ocTaeTcsi U Teneph BAKHHM OPHOOPOM AMA ILUTYPMAHOB,
4 MArRHTHLIMH KOMNACAMH RO CerOfHAMWHUE AeHb CHAGKaOTCH
Bce KopalJH H camosierh. KoMmac HIHPOKO NpHMEHAETCH TAKMe
reojioramMg, OXOTHHKEMH H OyTelNeCTBEHHHKAMH.
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Haanyne MaranTHoro nofits 3eM/aH MO3BOJXAET OCYHIECTBHTS
rakke pAl IPYTHX BaKHLHIX HCclTepoBaHEdl, M3 HuXx M oco-
GeHHO OTMETHM MeTOfbI NOHCKOBR M H3YMEHHS MeCTOPOKAcHHH
s#esesa,

X o JHHMA SeMHOTO MarHUTHOTO NOMR ¢XeMATHUEeCKH H300-
paxeH Ha puc. 228, U3 KOTOPOro BUZHO, UTO 3EMHOE MATHHTHOS
noJIe MMEET TaxOM BHA, Kak OYATO 3eMHOHi WIap npencTaBJAfer
cofjofi MarHHT ¢ OCBHIO, HANpPaBAeHHOA NPAGIHIHTENBHO C
cepepa Ha 10T, B cepepHOM NOAYIIZPHH BCe JHEKH MATHHTHOTO
noas CXORATCA B TOUKe, JeXameH Ha 75°50° cen. mmports o
96° zan. ROMTOTHL 3Ta TOYKA HASKIBACTCS IOXHBIM MAaTHHTHRIM
nosnocom 3eman *), B J03KHOM OOMYIIAPHH TOYKA CXOMIERHN
JMHAA MarHuTHOrO mosiA Jexut Ha 70°10° okEH. mwapotH M
150°45’ pocT. AOATOTH; OHA HA3WBAETCA CEREPHBIM MATHHTHHIM
nosmocoM 3eman. HyXKHO 3aMeTHTH, WTO TORKH CXOMICHHS AH-~
HAfl 3eMHOrO MarHUTHOro IOJIA JISXKAT He Ha caMoli IoBepXHO-
¢t Semar, a ol Helfi. MarHrTHRle nomocH 3eMJsH, KaK Ml
BHAHM, He COBHNAJAIOT C ee reorpadHUYecKHMH NOMIOCAMH,
MaruuTnana ocs 3eMnH, T, €, NpAMAas, OPOXOIAIMAd yepes 06a
MATHHTHBIX TMO/MMOCE JeMNIH, He NPOXOXUT Uepes ee LEHTP H,
TakHM o0pasoM, He ABJAAeTCA 3eMHBIM IHAMETPOM.

? 128.1. Yike ovens papeo, ¢ XVI Beka, H3BECTHO, UTO BepTHKAABHO
CTOfLIHE XeMe3Hble OKOHHEIE PellleTKH ¢ TeYcHHeM BpeMeHH HaMarTHU-
anpaoTca, OObAcHATe 370 %BAeHNe, KaKoR BHBOA MOKHO caenaTh M
Herd OTHOCHTENBHD HamnpaeieHHA MalHMTHON HHAYKIHH 3eMHOTO
MaruBTHOrO NMouia? Ha KakoM HOHNE BepTHKANBHOTO HPYTA — BEPXHEM
HIH HAXHEM — BO3HHEAET CERCPHHI NOMIOC H BA KAKOM — KMKHBIH?
128.2, B xnuare oaHore W3 NepBHX HCcAefoBATeNed 3eMHOTO MalHe.
TusMa [uisbepra ondcad clefyiomdii omeT. Ecfu GHTE MOAOTKOM
N0 Melleanofl ONCCE, PACIONOMEHBON ¢ Cepepa Ha 0T, TO MOJOCA
HaMaradrurea. OGhacHUTE 9TO RBNeHHe, YKamHre, KaK GyHyT pac-
AOJIOMEeHE CeBepHutll W I0MHBIT MOIIOCH HA HAMATMHTHBIIGHCT TaKHM
ofpasoM ioJaoce.
128.3, CamorpouaposibHOe HAMAlKHYHBAHHE MeAeIHHX NPeXMETOR 8
MATHETHOM Nose 3eMiId GeLIO HCIOABIOBAHD AIS YOTPOHCTBA MATHHT-
HHX MEH, KOTOphIEe YCTAMABAHBAKTCH Ha HexoTopodl rayGHHe mon
NOBEPXHOCTBIO BO/EL M RSPHIBAIOECA NPH NPOXOKACHYHE Haj HHMH KO-
pabasa, Mexahnam, 3acTaBAAOMER MHHY BCIIMBATE M BIpRIBATHCH,
IPHXOOHT B AeACTREE, KOTAA MATHHTHAH CTPelKa, Bpallaoasdcs
BOKPYT ropH3oHTalibBOR OCH, HOBOPAYHBAETCA NOJL BIHAAHEM MATHHT-
HOTO 108 NPOXOAMMIETO HaR MHHOA XefesHoro Kopalid, Koropufi
BCErAA OKA3ILIRAETCH CAMONPOH3BOJIBHO HAMATHHUERHWM (mogobHo
JHeMesHHM pemieTKas 8 3anave 128,1). Jag 60pubisi ¢ MATHHTELIME MH.
HaMH TIPHMEHRIOT JBa cnocofal MATHHTHOe TPaJeHHE STHX MHH M
HellTpanH3aMHI0O MATHATHOTO ROAH xopabid,

*} BiipoueM, NOJOXeHHe MATHUTHHX NOVIOCOR 3eMJIB CO BpeMeHeM
MEAKEHNC HIMEHAETCK.
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Tepsuit cnocof SaxaouaeTch 8 TOM, YTO caMoneT, JAeTamuit
BH3KO HAA MOBEPXHOCTBIO MOPS, MPOHOCHT Ham THM YHACTKOM IOZBRE-
meRANE K HeMy Ha Tpocax cHAGHHE wmarnur. Huorma emecro storo
ONMYCKAWT Ha MOBEPXHOCTL BOAN HA MONJAABKAX KafelL B BHAE KOIb-
T4 B OPONMYCKAIOT RO 5TOMY Koianny Tok. IloA BansnkeM noas
MAPHHTA HAR TOKAa MEXAHHSMB BCeX MHH NPUXOZAT B jeficrBie, B ME-
R nspuaamca, He NPHIHHARA BpedA.

Bropoli ¢n10co6 COCTONT B TOM, YTO Ha Kopalile YRpelVIAIOT NeriH
M3 H30/IHPOBAKHOTD IPOBORA H 1O HHM MPONYCKAIOT TOKH ¢ TAKHM pac-
geToM, ST00H MalHHTHOE NOJe ITHX TOKOB OHJO PaBHO H NPOTHBOIO-
JIOHHO TOMI0 Ropafis (MOCTORHHOTO Marmura). O6a noas, CKAamb-
B2fCh, YHHUTOXAKT RPYT ADYTa, H KopaBaen cBOBOAHO MPOXOMHT HAJ
MaruarHofi MuMo#, He upHBROAR B JeficTBRe ¢e MexaHnH3Ma. ¥ KamHTe,
XK ZOMMeH GMTb HanpasJeH TOK B Ner/e, €CAH OHA PaclONoMeHa
TOpHIOHTAMLHY: 0 HaOpapJedHHy YACOBOH CTPEIKR HJM NPOTHBE Hee,
€CHIH CMOTPETE Ha naayly kopabas ceepxy? Hueer mn smaucHHe ma-
fpasneHHe TOKA B Kabede npH NepeoM cnocofer
128.4. Ha ofny K3 damex BecOB AOCTABJCH BePTRXAALHO MeJMe3HHH
CTepHeHb, NOCAE Tel0 BeCH ypapBoBeteEn. B Kakyio cTopony Hapy-
INHTCH DABROBECHE BECOR, ecAH MH HAMACHHTHM 3TOT CTepHeRb TAK,
4T00u ceBepHufl HOMOC ero OB BHWIYP
128.5. Ilpu noaroroexe itosaeToB Ha CepepHuelfi MOMIOC MHOTO BHHMA-
HHS yXeAdeTcR ofecnetelHI0 OPHEHTAIlHH caMovleTa BOAN3H ToJioca,
T2aK E2K TaM O0WKHOBeHMble MaFHUTHHe KOMRach paloTalor oueHn
I6xo § NpakTHYeCKH HenpHroape. [loueMy 10 TaK?

§ 129. JnemenTi 3emHOro mMarHeTHama. Tax KaKk MarHHTHbIE H
reorpadHIecKHe OOIOCH 3eMJIH He COBNAJAIOT, TO MarHHTHAs
CTPE/IKA YKasHBaeT HanmpaBjiecHHe CceRpep — IO TOMLKO NPHGIH-
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Pue. 229, [Tonosenne Marnnrﬂoﬁ CTPETKH OTHOCHTENILHO CTpall cBera:
a) B MeCTaX C BOCTOYHHIM MAFHMTHGIM CK/AOHeHHeM; §) B MeCTax ¢ 3amaf-
HuIM MArbmNTHHM CKJAQOHCHHEM

wpwév

sHreapHo, [LiocKoCTh, B KOTOpOli ycTaHaBAHBaeTCHA MarHUTHaA
CTPe/Ka, HAIRBAIOT NAOCKOCHIOIG MOSHUMING20 Mepuduana jJaH-
HOr0 MecTa, a mpAMYIo, N0 KOTOPOR 3Ta IMOCKOCThL Hepece-
KaeTCH ¢ TOPH3OHTAMLHOR MVIOCKOCTRIO, HASKIBAICT MAZHUITHNbAM
mepuduanom, YTON MEXKAY HanpasnieHWsME MarBHTHOTO H
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reorpadHuecKoro MepHAHAHOB HASHBAIOT MAZHUMHOLIM CKAO-
Henuesm; ero NpHEATO 060SKauaTh rpeveckoit GyxkBoil ¢, Mar-
HHTHO® CKAOHEHHEe M3MEHSIeTCA OT MECTa K MeCTY Ha 3eMHOM
mape.

lf“amml{oe CKJIOHEHHE HasHBaIOT SANAXHEIM HJIH BOCTOUHEIM
B 33aBHCHMOCTH OT TOro, K samagy (W) siam K Boctoky (0) or
IUIOCKOCTH reorpadHueckoro MepHAHaHA OTKAOHAETCA cepep-
HUl nomoc MarauTHO# cTpeakn {puc. 220). lllkana nsMepenun
ckaoHenust — or 0 go 180°, Yacto BoOcTOZHOE CKACHEHHE
OTMEUAOT SHAKOM <-}-», a4 BanmajHOe SHAKOM «—».

H3 puc. 228 Buaxo, UTO NHHHH 3€MHOr0 MaTHHTHOrO MOJA,
poofile rosops, He NapajeNbHE NOBEPXHOCTH 3emiH. D10
03HaYaeT, YT0 MACHHTHAA MHAYKUWA Mond 3eMAH He JACHHT B
IIOCKOCTH TFOPK3OHTZ HNAHHOIO MecTa, a8 ofpasyer ¢ 3ok
IVIOCKOCTHIO HEROTOPLIA Yrost, DTOT YToa HAILBACTCA MAHUM-
HbiM RaKAoHeHUes. MaCHHTHOe HaKAO-
HEHHe 4YacTo O05o3HAYaT OYKBOH |,
B pasHpix Mectax 3eMaAR MarHATHOR
HAKJIOHEHHE PAas/HIHO.

7 >

Puc, 230, Maruursas  Pne, 231. Pasnoxedue MarHHTHOR HHAYKUHH
CTpenika, YKpeiUleHHas  3eMEOID MATHHTHOTQ TNOJM HA TOPH30HTa/Ab-
B KADAAROBOM NOMBECE, HYi0 H BePTHKaIbHYIO COCTABIAMIOULHE
yCTaHaBANBAETCA IO Ha-
TpapieHHI0 MarHBTHoM
HHJLYKUHH 3eMHOTO Mar

HATHOTO NONIA

Ouenb fACHOE NpefCTaB/eHHE O HanpapJeHHW MarHHTHOR
HHAYKUMH 3eMHOTO MATHHTHOTO NONA B RAaHHOH TOYKe MOXKHO
DOMYSHTh, YKPENHE MATHHTHYIO CTPEAKY TAK, WTOOH OHA MORMa
cB0GOJIHO BPAIATLCH M BOKPYI BePTHKANBHOA H BOKPYT TOpH-
30HTANLHON oOCH. 3710 MOKHO OCYIRECTBATb, HANpHMEP, €
NOMOU(bI0 NofiBeca (TAK HA3IWBAEMONO KapiaHOBA INojBeca),
nokaszasroro Ha puc. 230. Crpenka ycraHaBJIHBAeTCS NPH STOM
NG HanpaBJeHHIO MaTrHHTHOH HHAYKIHH DOAA.
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MarsaTHoe CRIOHEHHe H MarEHTHOE HaKJIQHeHHe (YIVIW ¢
# [} DOVHOCTHIO ONPENe/sIOT HANpaBAeHHe MATHHTHOR HMHAYK-
IIHY 3eMHOIO MArHHTHOIO mois B AaHHOM mecte. Ocraerca eme
ONpeReAMTh YHCIOBOE BHawcHHMe 910 Beamunmul. [lyers nao-
cxocth P ua puc. 231 npeacrapaser cofioll NAOCKOCTb MaryuT-
HOTC MEPHAMAHAZ NaHHOTO Mecra. JleXalgyio B 3TOH IJIOCKOCTH
MACHHTHY HHAYKUMIO 3€MHOIO MalHKTHOTO oA B MBI MOxxeM
PasMONHTL Ha JBe COCTABJAIOIKE: FOPH3OHTaABHYIC B, #
BepTHKaNbRYto B,. 3Haa yron § (Hak/JOHEHHe) H OAHY H3
COCTABASIOINX, Mbl MOXKEM JIEF'KO BalYHC/IHTE APYIYIO COCTAB-
I NAIOMYI0 WAH caM Bektop B,
Ecayd, BanpuMep, HAM H3BeCTEH
MOJy /b TOPH3OHTANBHOM COCTAB-
asiomed B, To B3 npAMOyTOab-
HOFO TpeyroMbHHKA HaX0AuM
B=2r, B,=B tgi.

cosi?

Ha npaktixe oKasbibaercs

HauGonee yAOGHLIM Henocpex-
CTBEHHO H3MEpATh HMEHHO TO-
PH3OHTANLHYIO COCTABJSIILYIO
3EMHOTO MaTHHTHOTO moad. Ilo-
3TOMY 4Yailie BCETO MACHHTHYIO
HHAYKIMIO 3TOTO NOAA B TOM
WU HHOM MecTe 3eMIH XapakTe-
PH3YIOT MOAYJeM e [OpH3IOH-
i TATBHOH COCTABAMIOMEH.
Puc, 292. K ynpamuensio 129.2 Taxum oGpasoM, TpH BeaH-
HUHBI: CKAOHEHUE, HAKAOHEHUE U
HUCADS0E SHAHEHNE 20PUBOHMAALROE COCmasagiotetl noirocmoro
xapaxmepusyom mazHummnoe nose 3emau 8 Oantom mecme.
ITH TPH BeIHTHHL! HASKIBAIOT BJEMEHTAMH 3eMHOI0 MarHHTHOTO
oIS,

? 128.1. Yroa HagJIoHeHHs MarHaTHoR crpeaxu pasen 60°, Echn x ee
BEpXMEMY HOMILY NPHKpenuTh THpeRY Macew (0,1 r, TO cTpedKa ycra-
roBHTCH oA, YriaoM 30° x ropusonty. Kaxyio rpery HysHo RpAKpe.
THTE K REPXHeMY KOHLY STOM CTpe/KH, YTOGH cTpellka cTaia TopH-
SOHTANbHOD
129.2, Ha puc. 232 usolpaKeH URKAUARMOP, WAN Gyccosb Haxione-
nud,— npulop, CAYXAWAN 5 HOMepPEeHHS MATHATHOTO BAK/IONEHH,
Ou npejicrarader coGofi MATHETEYIO CTpedRY, YEpen/RHHYIO HA TO-
PH3OHT&ABHOR OCH H CBaSHEHHY BEPTHKAALHEM PaIAedeHHIIM KDY-
TOM I/ OTCMETa YINI0B HakAoHeHHA. CTpenHa sCcerfia BPAIIACTCH B
TUIOCKOCTH 97T0T'0 KPYTa, Ne CaMa 5Ta MJOCKOCTH MOMET MOBOpAYH-
BaThCA BORPYT BepTHRamunoil och. IMpa HaMepenun HAKAOHeRAA KPYT
YCTaHABAMBARTCH B MJICCKOCTH MAarHHTHOTQ MepHAHANE.



IMoxaxure, 4To, eC/AH KPYr REKJAHHATOPA YCTAaHOBJEH B IJIO-
CHOCTH MATHHTHOT'O MepHAHAHA, TO CTPENKA YCTAROBHTCH INOX YraAoM
K NVIOCKOCTH TOPH3OHTA, DABKHIM HAKAOHCHRK 3EMHOTO MalRHTHOrO
noan B fanso Mecte. Kak 6yAeT HsMeMATHCA STOT YToJ, ecli MH
GyfieM TIOBOPAYHBATEG KPYT HHKJIHHATOPA BOMPYT BEDTHKAABHOA OCHY

A YCTAHOBHTCHA CTPedKa, KOPBA TMIOCKOCT: KPyra HHEJHHaTOpa
GYNeT MEPNEHARKYAAPHA K INOCKOCTH MATHMTHOPO MepuABaHap
128.3. Kak Gyfler Bectt cela xoMnacHas cTpenka, MoMemeHdBad Raj
OJHEM W3 SeMHHX MarHRTHHX nomocos? Kak Gyler bectm celn TaM
CTPENIKA HAKNOHEHHA?

TouHoe sHaHHe BeJMYHH, XAPAKTEPH3YIOMUX SeMHOE Mar-
HUTHOE nQJe, IIA BO3MOMHO OOALHIErO YHCHa NYHKTOB Ha
3emie HMeeT 4pesBbMAfiHO BaXKHOe sHaueHue, SICHO, HanpH-
Mep, 410, AAA TOro 9To0H WITYPMaH KopaGyg RAH camoJiera
MOT NOJB30BATHCA MATHHTHEIM KOMMACOM, OH HOJDKEH B KaX-
AOH TOUKE CROEr0 MYTH SHATH MarmuTHOE CKAOHeHuwe, Benp
KOMIaC YKashiBaer eMy HanpasJeHHe MArHHTHOTO MepuAMaHa,
a JJas onpefesIeHHA Kypca Kopaliad o AoJMeH SHaTh Hanpas-
JieHHe TreorpadHMuecKoro MepHAHAHA,

CKNoHEHHE JaeT eMy TY NONPABKY K MOKa3aHHAM KoMIaca,
KOTOPYIO HeOOGXONHMO BHECTH, UTOOM HafTH HCTHHHOE Haupas-
JieHHe ceBep — oI, [loaToMy ¢ CEpeNHHEI TPOHLIOTO BeKa BO
MHOTHX CTPaHaX BeRercd CHCTEMATHUECKOE HaytueHHEe 3eMHOro
marupTHoro nosd. Cewine 50 coenHaXbHEIX MAFHHTHEIX ofcep-
BATOPHIl, PacnpejleleHHNX IO BCeMY SEMHOMY MAapy, CHCTeMa-
THYECKH, W30 JHA B JeHb, BeIyT MarHHTHbie HaGMIONeHHS,

B nacrosmiee speMs MH HMeeM OSIIMpHbie JaHHHE O Dac-
npefeseHHH SJEMEHTOR 3eMHOr0 MATHEeTHSMA INO SeMHOMY
mapy. JlaHHbe 3TH NOKA3BIBAIOT, HTO SJEMEHTH SEMHOIQ
MaTHEeTH3Ma H3MEHAWTCA OT TOMKH K TOUKE 32KOHOMEPHO K B
ofiilleM ONPENeAsIOTCS WHPOTOR W AOArOToH JaHHOMO NIYHKTA.

§ 130, MarHuTHHE AHOMANHMH H MATHHTHAS PasBeAKA NONe3HHX
HeKonaembix, Ha 3eMHOM 11ape BCTPeYalOTCH MECTHOCTH, B KO-
TOPHX MATHHMTHEe 3VIeMEHTH H3MEHAIOTCS OUeHb PE3KO B
HMEIOT 3HaYEHHA, CHJLHO OTVIHYAMIHECH OT COOTBETCTEYIOMHX
BHaveHHE B COCEZHKX MECTHOCTAX. TaxHe o0JacTH Ha3WBAIOTCH
OONACTAMH MATHHTHOH AHOMAJIHH.

IpuguHolt MaruuTHOR aHOMannH B GOJBIMIMHCTBE CJydaeB
ABIASTCA HANHYHE NOA NOBEPXHOCTHO JeMAM GONLIIME Mace
MarudtHoft xkenesHoit pyanl. IlosToMy H3yueHne MarHHTHOM
aHOMAJIHH MOMET Jarh LeHHHEe YKa3aHWA O HANHUHH H pac-
NONOMWEeHHN STHX 3anemedl. OmEON M3 caMBIX GONBIINX H XOpO-
10 H3YUYCHHEIX MarHHTHRX aHoMmanuh aeaaercs Kypckas mar-
HHUTHAA 3HOMaJHs, HCCMEAORAHHAR HOA PYKOBOACTEOM COBET-
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ckoro ¢msuka Ilerpa Ilerpomuua Jlasapesa (1878—1942).
31ech GuLIH OOHApYIKEHBI OrPOMHBIE 3AJIEMHH JKENESHOR PyAH.

JeTanbHoe HayUYeHHe MArHHTHOTO NOAS 3eMAH MPEACTARAS-
eT cofoil MOmHOE OpYAHE HCCISNOBAHMA CKPHITHX B HEApax
3eman Gorarers. MaruwTaan pasBefKa ABARETCA B HACTOMIIEE
BpeMsi OAHHM H3 09¢Hb BAXHBIX H INHPOKO DNPHMEHSEMEX
reodH3HUECKHX METOJA0B pAsBEAKH MONC3HHIX HCKOTIAEMBIX,

§ 131. HameHenne alleMeHTOB 3¢MHON0 MATHETH3ME C TeYeHHEM
ppemeHH. MarauTnole GypH. DNeMEHTH 3€MHOTO MarHeTasMa B
KOKA0f TOYKEe 3eMHOTO Ilapa ¢ TeYeHHEM BPeMEeHH MeleHHO
H3MEHRIOTCS, B HEKOTOPHIX e€BPONEACKHX MATHUTHEIX OGCEepBa-
TOPUAX YyKe HMeloTc HaGmoaeHus 8a 300—400 aer,  MoXHO
JIOBOJIEHO ACHO NMPEACTaBHTL cefe 3aKOH, MO KOTOPOMY MpoHC-
XOAAT 5TH MeAAeHHHe, HJAH, KAK MOBODAT, BEKOBLIE H3MEHEHHS
SEMHOTO MATHUTHOIO MNOJA.

Onnako, NOMHMO 5TOrO BEKOBOTO H3MEHEHHS SeMHOTO Mar-
HHTHODO NOJIA, SJEMEHTEl 3eMHOI0 MAPHETH3Ma ¢Ile HEMHOrQ
HEMEHAIOTCA NEPHOAMYeCKH B TeYeHHE CYTOK H B TeYeHHe roja.
ATn HaMeHeHUA, HOCAMIME HadBaHHe CYTOYHOTO H FOJOROTO XOXa
SeMHOro MAlHETH3Ma, HeBeJHHH,

Bce s1# nepHoIHIECKHE H3MEHEHH A MATHHTHOTO TOMIA IPOHC~
XoAaT LOBOABHG NiasHO, OHAKO BpeMA OT BpeMeHH Cltyqaercs,
9TO MArHHTHOE MoJe 3eMJH Cpady, B TeueHHE HEeCKONbKHX
acoB, HIMEHACTCH OUeHE CHAbLHO. 3710 ABIEHHE HOCHT HasBaHHE
Maznumuod Gypu BJIH MATHHTHOTC BO3MYLIeHWs. MarHutnas
Gypa npopomxaerca ofbMHO or 6 no 12 wacop, a sartem
SJIeMeHTH 8€MHOrM MarHeTH3Ma IOCTENeHHO BO3BPALAIOTCA K
CBOHM HOPDMa/JIbHHIM 3HaYeHHSM. MarnuTHble GypH Bo BpeMms
paBHOZEHCTRHA eryualoTea ualne, ueM B APYIue EpeMeHa roia.

Yneno B WHTEHCHBHOCTh MATHHTHEIX OYDb B DasHBEe FOAL
pasnuunkl. IleproAs MaKcHMyMa MAarHMTHHIX Gypb MOBTO-
psoTcs ¢ npoMexyTtkoM B 11,6 roga. ITocse xakaoro takoro
IepHofa YHCNO Oyph NOCTENEHHC YMEHLIIAETCsd, HOCTHraer
MHHHMYMA H 3aTeM HaYdHaeT CHOBA NOBMILATLCA IO MAarCHMY-~
Ma. Pag Apyrux sBaeHMH: YHCAO DOJADHHX CHRHKEA, yHCaO
COJIHEUHHIX NMATEH, HEKOTOPHE ABJIEHHSA, CBAIAHHEE C paciipo-
CTpaHEHHEM PAJHOBONH B AP., TakKe HMEIOT NepHOAHYHOCTH
B 11,5 roga. B Hacroauiee BpeMs MOKHO CHUMTATH YCTAHOBCH-
HBIM, 9TO STH COBNAAEHHA HE CAyYaHHLI, a YKa3HBAIOT HA
BHYTPEHHIOI) CBA3b ynoMuHaeMwx seaenuit (§ 137).



Fnasa XIV. CUbl, JEACTBYIOWME
B MAFHMTHOM NONE HA NPOBOAHMKU C TOKOM

§ 132, Beeaenne. B npeaslaywux raasax MH IOSHAKOMHJIIHCH
¢ pasHOOGPA3HLIMU 3JEKTPOMAarHUTHLIMH SBIEeHHAMH. Brmu
PAcCMOTPERH PA3JNHUHBIE CAYYAH B3aMMOAEHCTBUA MATHHTOB
Mexzy coboft, IeficTBUA TOKOB Ha MATHHTEL H MACHHTOR Ha TOKH,
PaBHO KaK W BaaumozefictBusi TOKOB. Bo Bcex STHX cayuasx
JEN0 CBOIMTCHA K BOSIEHCTBRIO MATHHTHOIO IOAS, CO3RAHHOIO
KaKHMH-MHG0 MATHHTAMH H TOKAMH, Ha NOMelneHHLe B 5TO
none MarHuTH M TOKH. Ho MarHnTHBIe cBOHCTBA NOCTOAHHBIX
MArHATOB TaKKe OOYCIOBAHBAIOTCH TOKAMH, HENPEPHBHO LHP-
KYAHPYIOUIMMH B TACTHLAX, K3 KOTOPHX NOCTPOSHO BelleCTBO
STHX MarHuToB (MONEKY/ApHHE aMAepOBHE TOKHM). Takum
o0pasoM, B OCHOBE BCeX MATHUTHRIX B3aHMONCHCTBHA JeHHT
BO3neficTBHE MAarHHTHOIO noNs Ha ToKH. [JostoMy Gonee
moppobHoe PACCMOTPEHHE STOTO BOMPOCA NMpeicTaBnser riayto-
Kuft KayqHolii HHTepec, C Apyrofi CTOPOHL, H OrPOMHOE HHCTO
TEXHHYECKHX NPHMEHeHHH SJIEeKTPOMAarHHTHHIX ABJCHHA CBO-
JMTCA K BO3AEHCTBUIO MArHMTHOIG HOMA HA NPOBORHHKH, MO
KOTOPEIM KIeT TOK, B COOTBeTCTBHH ¢ STHM MH B Hacroameh
rnape paccMoTpHM Gosiee MOApOGHO CHAH, AeficTBylomMe B
MarHATHOM MOME HA NPOBOJHHKH ¢ TOKOM.

§ 133. JeficTeHe MArHHTHOTO NOAS HA NPAMORHHERHW#A APOBOA-
HHK ¢ ToroM. [Ipasuio aesoft pyxu. [IpoBoaHAKEM MOXHO HpH-
Iatk TaKyio (opMy, APH KOTCpOH Goiee OTYSTAHBO BHISCHHTCH
XapakTep BO3NeficTBHA MATHUTHOrO NIOAH HA OTAENbHEE YHacT-
KM Lend, 00 KOTOPOH Teder TOK. BocmoansyeMcs MarHUTHBIM
nojieM HOJXKOBOOOPA3HOr0 MATHHTA WAHM 3SAeKTPOMATHHTA, a
Lefmb ¢ TOKOM COCTABHM Tak, YTOOH TOMHKO OIHH MPRMOAHHEH-
HHH YUACTOK €@ OKA3JICH B CHABLHOM MoJsle, OCTANbHEE e yua-
CTKH LeNH NPOXOAMAH 1O TeM YacTsM NpoOcTpaHctsa, TAe Ha-
NpSHEHHOCTh NOVIA upe3Bngafiie Mmana H XeficTBHeM moJd HA
9TH YHACTKH LENH MOXKHO BhoNHe npeHeGpess (puc. 233).
IpakThueckn Julb npaMoNMHEMHbI YYacTOK LenH ab Haxo-
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AUTCA NMOA HeHCTBHEM 3HAUMTENLHOrO NoAd, Tak 410 Habmo-
AAeMEble CHAH ABJAIOTCA CHJAaMH, C KOTOPBIME MArHHTHOE Tofie
feficTByer Ha npaAMoaunelnLii yox, YiaMenasa Hanpassenne
TOKa B NPoBOAHHKE ab (HaNpHMe], ¢ NOMOINLIO lIepeKIoaTensn)

- 4

Puc. 233, HeficTBMe MArHHTHOIO 0OJR HA DPAMOAHHeRHEY DPOBGIHAK
¢ ToKkoM. Cuna F BHITA/IKHB2ET UPOBOJHKEK C TOKOM ab

H H3MeHAA HaNpaBNeHHe MArHHTHOrQ NOAA (HaupHMED, NOBO-
PauHBad MarHKT), MOXMHO XHCC/NEAOBATh HARpaBJeHHe HeficT-
Bywomefi cuae (puc. 234) *), DTH ONLITHL NOKA3HEBAIOT, 970
NpOBOARAK ab OTKJIORAETCS BOPaRO HIAH BiAeBO {puc, 233) uan
CTPEMHTCH HepeMecTHTLCH BBepX HJIH BHH3 (puc, 234, a u §).
Hakonen, oxaswBaercs, 9To nosie He AeficTByer Ha NPOROAHHK,
KOTAZ TOK B HEM TeueT RapaijefbHO HANPABIEHHIO MONA
(puc. 234, 8). Buitonnas pasrooGpasHble ONBTH TAKOTO POAA,
MOXHO CJeMaTh CHEAYICUHA obIuA BLIBOJ,

Hanpagrenue cuane F, ¢ xomopoii maenumioe noae Gedem-
eyem Ha npasmosunednbil npogoduux ¢ moxom I, sceada nepnen-
Ouxyaapro K nposodHuKy 1 K HONPOBACHING MAZHUMAKOE UHOYK-
yuu B. Ha nposodrurit, pacnosoxcedtivie 6004p HANPAsrgHnus
Aunuill aZHUMKHOZ0 NOAR, noae we Oelicmeyen.

ITpu stom tok I, weaykuus B u cuna F HallpaB/eHH Tag,
KaK NOKasaHo Ha puc, 235, Jlaa 3anoMHUHaRNA 3TOTC B3AHMHOFO

*} Ha pre. 234 ans npocrotH KoKesaHo, NTO UPOBOZHRK ab BHCHT Ha
DpyXHERaX {H8 AHBaMOMETpE), KOTUPLIC PaCTATHRANTCR HIH CKHMAKTCH
B SABMCUMOCTH OT TOrO, HanpaB/ieHa CHa BHH3 BAH BBepX. UTell yeTaHOR.
Ka Om/la NOCTATOURO MYBCTBRTEALNON, Haflo NPOBOAHUEK ab MOABECHTb K PH-
Yal'y 9yBCTBATEALALIX BECOB H NPHMEHHTb CHAbLHOS MATHHTHOE [OJE ¥ §0Sb-

TOK.

a2



PacnoNokeHHs YAOGHO MOAB3OBATHCS MPASUAOM ACH0d PYRi
{puc. 236).

Ecau pacnososcums sesyro »adons max, amobust epumasynivie
NOALYS YROSHOAAU HANDASACHUE MOKA, & AURLIL MAZHUMNOZO0
noan enusasuch & Aadons, mo omemosrennud Goabioli nasey
yKascem Hanpasaene cuan, Oelcmeyroweld Ha nposodHuK.
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Prc, 234, Tlpu nepemeHe HanpaBleHHA TOKA HIMeHsxeTcs HaMpapfgeRHe

cunl F: TPORQAAMK € TOKOM, KOTOPRE BHTAAKHBAZCA H3 MATEHTHONO

noxna (g}, HawHHACT BTATHBaTLCA B Hero (6), Ec/M HanpaBJeHHe TORA Da.

panAnenpHO NHHMAM MATHHTHOLO TOAAR, T0 ORO He RefiCTBYeT Ha OPOBOAHNM
c Toxou (¢}

Ecar Hanpasnenne MarkuTHOA HEAYKuMH B cocraBaser
HEKOTOPHI Yrosl ¢ HanupasfienHeM ToKa {, TO AAs oupese/eHHA
CHAL JeHCTBHA MOMA HAa TOK HamQ pasiOXHTL MArHHTHYIO
HHAYKOHo B Ha ABe cocrapamoinue: By , napanienbnyio TORy,

Il/ lf"
/I
8 F ; \n )

1 1/ |
F o a} & g Fr

Puc. 235, Pasauynme cJyvYad BSaRMHOFO PactofOXeHHS HanpapscHufy
maruuTHoR BHAyRuHE B © ToKa I: P — culla, AeficTBymoman sa nponofs
HAK € TOKOM

K B), nepnewmukyaaprylo Kk wemy (pc. 237). Jlamm sta
NOCAENIEAS H OGYCACRAHBAET CHAY ACHCTEHA IIOMA, H 1O OTHO-
MIEHHI0 K Hell HaJO NPHMEHSTh OPABHJC JAeBOH DYKH.

Ecag BRNOABATL Ha3MepeHHe MOAYAA CHAN F, nmoas3yscs
NOKA3AaHAAMM BeCOB WM AHRaMoMerpa (phuc. 234,a H 6}, 10
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MOXKHO YCTAHOBHTD, UTO DTA CUAL NPONOPULORAAGHE CUAL MOKLE,
mazrumaoll undysyur u daune nposodnuxa ab *). 3ro coor-
HOIeHKe HOCHT HasBaHKWe 3aKoHa Amnepa, Koneuso, noao6Hn-
MH ONHTaMH CHO MOXer OwiTh NPOBEPEHC JHIWIL OUeHL Ipylo,
OpHake, NOAB3YACE HM A pac-

fanpadneiue moKa uera CHJ, AeHCTBYIOHIMX Ha CIOXK-

v}ﬁﬂf‘“ Hble TPOBOAHMKH B CaMBIX pas-
“‘ﬂdz' 5 HOOOpa3HBIX cAydYafX, H CpaBHU-
L, 2

e
8 npago it B, ‘t __________ .}
Puc. 236, Npasuno gesoft pyxu Puc. 237, Paanomenne MargnT-

Hoft mHmyxuus B Bz Jge co-

crasasiomde: By, mapansens-

By10 10ky, # B, nepnensu-
KYJAAPRYIO K Hemy

Bas Pe3yJbTATH pacdera ¢ ONLITOM, MOXHO YOeRHTbCA B cnpa-
BEJ/INBOCTH 3TOIC 3aKOHa,

Ecam maruuTHan HHAYKOHAR pasHa B, cuja Toka paeHa [,
AIAHA NPAMONHREAROTO NPOBORHAKA ¢ TOKOM pasHa { i yroa
MeXAy bextopom B W NMpoBoAHNKOM C TOKOM [ paBeH ¢, 10
saxoH AMnepa BHIPasHTCA B BHIE COOTHOLIEHHS

F=Bllsing, (133.1)

K3 dopmyant (133.1) crenyer, uro Koraa NpoBOAHHK Napaiie-
ned HUAYKoHE B (r. e. ¢=0), To F=0, 7. e. Ha nNpoBOAHMKH,
napanyie/lbHele HANPABJCHHIO moad, moae He AeficTByer, Kax
STO W BHTEKAeT H3 ONWTOB, ONHCAHHHX B STOM naparpade
{puc. 234, ).

Mpr y>ke rOBOPHAH © TOM, 4TO ABA HapaLIeALHHX NpAMoO-
AMREHHHX NPOBOIHHKA NPHTATHBAIOTCA JPYT K APYT, eClH 1o
HEM NIPOXOJAT ONHHAKOBO HANPABMEHHHIE TOKH, H OTTAAKHBA-
10TCA, €C/IX TOKH HanpasJeHHl HaBeTpedy Apyr apyry (§ 115).
310 HETPYAHO OGBSCHHTL, £CJH YUECTb, UTO KAXAHH NPOBOA-
HUK HaXOIMTCA B MAarkHTHOM [OJME, CO3NAaBAEMOM TOKOM B
ApyroM DPOBOXHHKE, H BOCNOAL30BAThCA NPABANAMH Gypas-
YyHKa M JIeBOI pyKH,

Yro KacaeTcs CHVIBI NPHTAKEHHS (HAH OTTANIKUBAHHA), TO
OHA NPOHOPLHOHAABHA DPOM3BEAEHHIO CHJI ToKoB Jy M [, B

*} Ipeanoaaraercs, %10 HA NPOTSKEHWH Beeld npopoRHanKa ab nose
HMeeT ORHY ¥ TY Xe MarHRTHyo Rayxumoe B,
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NepEOM H BTOPOM NPOBOXHUKAX H jA/AHNe NpPOBOAHEKOB [ H
06paTHO NPONOPUMOHANLHA PACCTOAHHIO MEXKAY NPOBOAHHKA-
MH I

1,J4t
F=fotx, (133.2)

Iie Mo — MArEHTHAA nOCTOAHHAA (oM. dopmyay (126.2)),
[oayuaerca 370 TOTOMY, YTO HMHAYKIIMA MArHHTHOIO Niods By
ToKa {, Ha PacCTOAHHH 7 OT MEPBOro NPOBOJHHKA NPONOPLHO-
panbia Iifr, a cuna, JeficTeyioman Ha BTOPOH NPOBOAHHUK
(zuni f), B cooTBeTCTBHH C Qopmyao (133.1), nponopunonans-
Ha B,lyl. ¥ron ¢ B jaHHOM CcaAydae npsaMoft, T. e, sing=],
Jlerko TIOHATb, UTO TaKas Ke MO MOAYJMO CHJAa JeHcTByer
HA NepBHI MPOBOAHHK B M2rHWTHOM noJe ToKa [,.

Jnsg cpapHEHHS CHJA TOKOB H YCTAHOBJAEHMS €XHHHUEB! CHJILE
TOKA MOMHO, BOOGHIE T'OBOPS, BOCHOABL3OBATHCA JOGHIM M3
PAsMMYHBIX HCHCTBHH (DPOSBAEHMI) SNEKTPHUSCKOIC TOKA —
tenyopbM (§ 57), xumudeckum (§ 65) uan MarauTHEM (ra. XII),

B CH enusuua cHJH TOKA asnep (0RHA H3 OCHOBHMIX €lH-
HuI B 9TON CHCTEMe) ONpeneAsieTcA HpPH NMOMOIH CHJ B3auMO-
ReficTBHA MeXKAY NPOBOJHEKAMH, IO KOTOPHIM TEKYT TOKH.
Jas onpeneacHus Henodb3yetea HMMeHro ¢dopmyna (133.2),
BRIpAMAIOWIAA CHAY B3AHMOJNEHCTBHA ABYX NapajiefbHbIX TO-
KOB: 00uH aMnep ecmb CUAG HEUIMEHANILE20CA MOKA, KOmopsit,
npoxols 1o 06YM NAPAAICADHOIM NPAMORUHELIHOM 1LPOOOHLKAK
OecKOHERNOl OAUHDL 1 HUMIMONCHO MAA020 KPYeOoBoe0 CEHeHtin,
POCTLOAONEHNDM HA PACCMORRUL 00020 Mmempa 0dun om Opy-
2020 8 eaKyyME, o360 Ot MEIOY SIMUMU nPOBOORUKARY CUAY,
pasuyro 2.1077 uslomona na xaxcdeid memp Oausm.

IIpakTuueckd TPYAHC ¢ JHOCTATOYHOR TOUHOCTRIO oObecre-
YHThb YCAOBHs HpEMeHHMOCTH dopmyant (133.2) n namepsarh B
s1ux yonosHax cuay F. Tlostomy Ha npaktuke Ans YCTAHOB-
JICHHA STANOHA aMNepa H it KanuGPOBEH APYrux npuaGopoe,
NpeAHasHAYeHHHX NJAA H3IMepeHHd CHAN TOKA, NOJNbIYITCA
JAPYTHM NPHGOPOM — TAK HA3LIBAEMBHIMH aMilep-BecaMH. B Hux
Np# NOMOMIA TOYHHX BECOB M3MEPAETCH CHMA B3aWMOAEHCTEHA
ABYX KaTyLleK, DO KOTOPHIM NPOXOAHT OfHH K TOT Xe ToK. Jlas
STHX YCOAOBHA TOME MOXHO BRIBECTH TOYHYIO (POPMYJTY, KOTO-
pas, nogoGro dopmyae {133.2), coaskiBaer CHIY TPHTKEHUNA
KaTyLIEK c CHIOH TOK& B HHX.

? 133.1. TpoBofuHX @b YKpenieH HA OCTPHAE TaK, WTO OH MOMKET CBO-
GopHo BpamaTher BOXPYF oc O {pue, 238). Konnu nporoamuxa 3a-
THYTH H BOTPYKEHH B KOMbIeo0pasHLe HeACORE ¢ PTYTRIO, COSAHHEH.
HHe ¢ noaocaMe Sataped, TaruM o6pajoN, tepes NPOBOAHEX NOCTO.

SHHO TIPOXOJMT TOK B LanpasNeHHH CTpeakd [y. B ropasontassnof
NAOCKOCTH HAXONHTCA TPOBOIMHK f, DO KOTOPOMY HAET TOK B Hanpas.
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neung crpenwn f,. Kax ycranoentes nposofuEK ab nofl geficTRHeM
MATHHTHOTO NOJR, COSA2BAEMOTO TOKOM B NMPOBORHAKe od?

133.2, Kak HafhpapieHa cHig, ¢ KOTopoll MATHATHOS BOJde SeMIH
JefiCTRYeT B CeBePHOM NOYUIADAH Ha FOPHIOHTANBHEM NPoBOIMUK C

I
— oy

> 4

o &

Jaa

= R

Pure, 238, K yompamuedmo 133.1

TOKOM, ClIN 9TOT NPOBOJEHK: a) pacrovioxked B HAQCKOCTH MarHHT-
HOro MEpHAHAEA M TOK Wier C cepepa Ha 10T; 6) ecAR YipoROARHK Nep-
OeHAMKYAAPER K IIOCKOCTH MarHMTHOTO MEPHAHAHZ H TOK MACT C
8anafia HA BOCTOK?

§ 134. JefictHe MATHHTHOTO MOMH HA BHTOK HIH COICHOHX
¢ TokoM. B nperpnymem naparpade Ml paccMOTpenH feiicTBHe
[oNA Ha HCRYCCTBEHHO BBUIENECHHBIA NpAMONHHeHAHEI YYACTOK
mpoBoiHEKa ¢ ToKoM. Ho Tok, nportekaromuii o nNpoBOHEKY,

e P * = npeacTaenser cofolt saM-
l—l KHYTyIO Lenb, U Jedtcr-
all|e aile BHEe MATHHTHOrO noas Ha
TOK BeChMa  CJAONKHAKIM
ofipasoM 3aBHCHT OT dop-
MB! NPOBGAHHROB M OT HX
PacnONOKEHHS B  TOJeE,
V104 sl MriorpaEHIHMCH PACCMOT-
peHneM CPABHETEMEHO
& s ¥ OPOCTHX, HO BAa¥XHHX
cIyyaeB, KOTAA NPOBOA-

/] a)

HHEK mnpejicTasiner cofof

Puc. 239. Burok ¢ Tokom (a) A conenony ~OAMH BHTOK HJIH COBO-
(6) nnA nposefierna HccaeZoramufi B mar-  KYIHOCTH [TOC/AEI0BATENb-
HUTHOM Toje HO COCAHHEHHRIX BHTKOB
(conenoun). Hdna wusyue-

HAS AeACTBHS MArHUTHOTO NOVIZ Ha Taxkol BHTOK HAH Cofe-
HOMX yAoO6RO npHAaTh mnpuGopam d¢opmy, H3I0GPAKEHHYIO
Ha prc. 239, rle npoBoaa ab W od, NOABOAsILIAE TOK OT GarapeH,



clenaHbl ANHHHBIME ¥ TOHKHME, TAK YTO ORH OJHOBPEMEHHO
CAYXKAT NOABECAMH, JKACIWUMH BO3MONKHOCTBE BUTKY JIETKO
NOBOPAYHBATLCA H MepeMemarhch. [loMemasn Takoft BHTOK MAH
COMEHOHA B MArHHTHOE INQNE, HalpHMEpP B MATHHTHOE MoJe
3emad HAM MEXKAY NOMIOCAMH MarHUTa HJH 3JEKTPOMATHKTA,
MBI MOXEM H3yuaTh LeHCTBHE NOJA Ha BHTOR {coaeHoua). Ilpa
SToM MOM(HO mnpeHeGpeut HeHCTEHEM NONS HAa [OZBOAALNHE
MPoBOZA, €ciiM OHH PacnoONIOMKeHb OUEHbL TeCHO APYT K APYry
WAH, emle Jyume, OOBHBAIOT Apyr Apyra, leAcTBHTELHO, 1O
9THM POBOIAM TEKYT TOKH OFHHAKOBONR CHJIB H NPOTHBONIOIOK-
HOro H2NpaBJeHHA M OHY HAXOAATCA B OJHOM H TOM X Hone,
Crenonarensao (§ 133), Ea noaponsmue npoBofa ASHCTBYIOT
P2BHBE H OPOTHBOMOOKHO HaNPaBJSHHbIE CUJIHL, TAK YTO MM~
Bec OCTaeTcs B MOKOe,
Mu geoanoRpaTHO ofipamlanr BHHMAHHe Ha TQ, YTO BHTOK,
No KOTOPOMY TeueT TOK, SKBHEAJNECHTEH KOPOTKOMY MArHHTY,
HAIpPaBAeHHE KOTOPOrO NEPIIEHAHKYARPHO K MJIOCKOCTH BHTKA,
OpHYEM CeBepHBIH MOJIOC 3TOrO MarHHTa PacloJOXeH Ha TOH
CTOPOHE MJIOCKOCTH BHTKA, ¢ KOTOPOH TOK Kamercs LUpKYAH-
yiOIIHM OPOTHB YacoBOA CTPeNKH (NPaBHAO OYpaBYHKa,
124; cM. Tacke § 119), a omuWi Ha npoTHBoNoJOXHOH
cropore, Co/MeHOMA e SKBHBANEHTEH MALHHTY, JEXaleMy
BAOJE OcH coneHouga. Ockb sTe- = )=
7O MAarHHTa COBIAJ3eT C OCHIO
CONEHOHNA, & pacHOMOKeHHe
CEBEPHONO H IOMHOTO IOJIOCOB
onpefeaReTcd npabpHiaom Gypas-
YHKa, TaK }¢ KaK H B Clyvae
BHTKA. Ecrgc"rnenﬁo Mo3TOMY, ¥ &
YT Ha TaKOH BUTOK HAH COJIEHO-
HA OoJe JeAcTBYeT, KaxKk Ha
MArHUTHYIO CTpPe/KY, a4 HMEHHO!
OAHOPOAHOE MOJE CO3JaeT Bpa-
MAICIH A MOMEHT, CTpeMAmnHca
MOBEPHYTL BHTOR HJH CONEHOHL,
TaK, 9T00K Och €ro Pacnoao-
KUJAaCL BAONL NMOJA H HAnpas- u
JIeHHE OT I0XKHOTO NOVICa BHTKA
{conmeHOHEA) K CeBEpHOMY COB- & 9
[0an0 C HAMPABJACHHEM IOAA g;‘:ﬂ ﬁgﬁn:“ﬁf_f{ﬁ'm:ﬁg;:
(puc. 240). B HeOMHOPORHOM 0~ pyroy ¢ roxom (a) & conenona (6)
JIe K 9TOMY BpamaiolieMy Mo-
MEHTY NpPHCOERHHAETCA CHAR, YBJACKaiOllas NOBEPHYBIIHACA
BHTOK {(COMEHOMA) B TOM Hanpap/eHHH, B KaKOM YBenHuH-
BAETCA MACHHTHAR HHAYKUHR TONH.
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TMoassysach cbefeHnaAMN, noRyuYeHHEME HaMe B § 133 oro-
CHTCJIBHOQ JEACTBHA MATHHTHOTO HOAH HA IPAMOMHHeHAHKN
APOBOAHHK C TOKOM, MEI MOXEM siCHee NPeACTaBMTb cefe
NPOHCXOKACHHE BPAIlAIOWIEr0 MOMEHTA M BIASKYIER CHJAH,
KOTOpLIe AeACTBYIOT HA BHTOK C TOKOM B MATHHTHOM OOJE.

- S =
—FEERNCT Lo
e s o 1] Lo e et o 7‘-—&- —
o o ot s et | [ e oy o ety m——— L)
’-!--- Mo o o} a—: \\____/.
- AR - -
it -
a) &l

Pre. 241, PaMka ¢ TOKOM B OAHOPOAHOM NOJIC YCTAHABIHBACTCR TAK, YTOGM
OJIOCKOCTh ee Ghla NMEPpHeHAHKYAApHA K JHKHAM TIOMs:
@) pui cOoky; 6) BHA CBepXy

IMycrs BUTOK MMeer MpAMOYronbHYio dopmy (pue. 241) u pac-
NOJIOIKER B ONHOPOAHOM NOJE T&K, ¥TO ABE €r0 CTOPOHH napan-
NeAbHb HalpapMeHHIO MORHA, a ABe NEPOCHARKYNAPHEL K HEMY.
Ha nepstle aBe node He geficTeyer (puc., 234, ), a Ha iBe BTOpEIE
AeficTBYeT © paBHBIMH K OPOTHBOTIONOMHO HaNpasieHHBIMH

f:'a 1
y [ ]
g g o ot St o] [ s B e s
B_ .
e bt e e e ] s s s s e
» k"

Puc, 242, PaMEa ¢ TOKOM, CTOALIAA NEPIeHAHKYAAPAO K JHHHAM OLHOPOR-

soro noan. JeficTeyionEe HA Hee CHJIW CcTpeMATCH AePOpMHPOBATDE PAMKY

{cKaTh HAR DACTAHYTE €€), He BHI3KBAA ee MOCTYDNATENBHOTO ABHMEHHA

EaK [lenoro: a) Buj ¢60KY (MarHHTHOE HoAe HANMPABNEHO K HAGAWAATEMO);
6) BuA cBepxy

cunamu Fy # Fy, notomy 910 06e 3TH CTOPOHEI HMEIOT OAMHAKO-
By AnuHY ! B mo HHM Teyer TOK / OZMHAKOBON CHAH, HO
NPOTHEONONIOXKHONO HanpasieHHn (puc. 241), Taxum obpasom,
CHABL, ¢ KOTOPEIMH OZHODOAHOS ToNe AeficTBYeT Ha BHTOK C TO-
KOM, COCTABNAIOT Mapy ¢, Koropas H 0OycCNOBAHBAET Bpa-
maigUi MOMERT, MOBOPATHBAINKE BHTOK TaK, YTO MAOCKOCTb
€r0 YCTAHABJHBALTCH RePNEHIHKYMAPHO K HAOPABJICHHIO MO,
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Ecan none 08xopodro, T0 3THM NOBOPOTOM B OFpaHHUHBAETCA
BO3leficTBHe moyid, HOO B 9TOM DOAOKEHHH NeHCTBHE oA CBO-
AMTCA K YeThlpeM HanpapfeHHHM B pasfhle CTOPOHH CHNaM
F,, F; n F,, F,, xoropbi¢ He MOTYT NeDeMelaTh BHTOK, a
TONLKO CTPEMATCA €ro AedOpMHPOBATH H YPABHOBEMIHBAIOTCS
YOPYTHME CRAaMH, BOSHUKAIOIIEMH NPH AehOPMALME KeCTKOro
BuTKa (pHc. 242). Ho ecau none #eodHopodno H, clleloBaTenbHo,

5
F o
mlli‘ sl
(e
£
a) ‘) &
4

Pue. 243, @) Pamka, HaxoAfmafcA B HeoAHopofHoM Noae (BHA ceepxy).

[efcTBytomie HA Hee CHAL BH3HBAKT HRAXEHHe PAMKH B 06hacTh Had«

Goapuredl MATHHTHOA RHAYKURH mNoad. 6) Cromenne cHa Fy u Fy, feit-

cTBYyIOmMMX Ha GOHoBWe CTODOHEE pawmkd. Pasuomeficroyiomaa craa F

CTPEMHTCH BTAHYTE PpaMKy B obasctt HanboasmieR MarRHTHON AHAYKUHA
noas

MarHWTHad RHAYKIHA NOMA B Pa3HEIX MecTaX ero HMeer pas-
JIHYHOE HanpaBieHHle (H MOAYJb), TO Pe3yabTaT 6yAeT HeCKoMb-
KO caoxuee (pHe, 243). Cuant, aeficTByOLIHe HA PasHBIE CTOPO-
Hbl TOBEPHYBIlerocd BHTKA, Teleph He PaBHH M HANPARJCHH
He B MPAMO NPOTHBOMONOMKHEE CTOPOHE, & COCTABJIAIOT HEXKO-
TOPbIA yroa Mexay cofoft {(puc. 243, a), n6o 9TH CHIK mepmeH-
AMKYNSPHLL K HanpaBjieHHI0 MarHHTHOA HHAYKUHM Doss. Hx
paBHOfelcTBYIOILaAd F HampaBfieH2 B CTOPOHY BO3PacCTaHHA
MarHMTHOR HHAYKIMH (pHc., 243, 6) *).

Hame paccmorperne kacaloch NPAMOYTONBHOIO BUTKA,
OHo coxpaHseT CBOIO CHITY H JVIR BHTKA JM060R GOPMBL, TOAbKO
B 5TOM ¢ydae pacder GoJiee CAOKEH, H MB ere He NPHBOIEM,

B caywae coleHoBia CKasaHHAOe NPHMEHHMO K KAXKIAOMY
BHTKY. Bpataiointe MoMeHTH, AefiCTBYiOIHE HA KOXKALIA BHTOK
KEeCTKOro COMEHOKAA, CHIAAABLBAfCh, HAIOT Pe3yJLTHPYIOWHH

*) Hanomuuaem, ato npA rpaduvectoM H30SpaXeHAR AHNUH MATHAT-
#0TO NOJA MEPTRTCA TVINE TaM, Te MarHHTHAs KHAYRUMA Goasme (§ 122).
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BpaACI(HA MOMERT, NOBOPAYHBAIOILAN Bech codesoHd. [Ipu
HEOZHOPOAHOM NOJNE CHJIBI, BIEKYIHE KAWALIA BHTOK B CTOPO-
HY BO3DACTAHKSA MAarHUTHOH MHIYKIHH NMONS, OKAXKYT TAK0e XKe
JeficTBHEé H HA BeCh COJEHOHJ B HEJIOM. O3TO PaccMOTpeHue
OGBACHAET HAM, KaKuM 06pasoM AeAcTBHC HONA HA KKK sne-
MEHTAPHEA aMmepoB TOK NPHBOJAHT K ROBOPOTY Beell Marmur-
HOH CTPEIKM A K €¢ YBJIeREHHIO BAONbL TOJA, €csH OHO HeOA-

HOPOJHO.

?

310

134.1. B ropusonTadbHOf MAOCKOCTH JEXAT BHTOK. OnHOpofHOe
MarHHTHOE TIOZe HATpPABAEHO BePTHEANBLHO CBepXy BHHI {pHC. 244).
Kag Gyayr manpasineHK CRAH, JeflcTBYONmHe Ha BHTOK! 8) eC/IH No
HeMy NMPOUYCTHTE TOK B EANpPAB/EHAHN, YKA3aHHOM cTpeKol) §) eclH

L. i
&
—_
b= Z
Puc, 244, K ynpaxuenuo 134 1 Puc, 245, K ynpaxHesimo 134.3

TOK WieT B ofpaTHoM Hanpapienud? Kaxyio dopMmy cTpeMHTCH NpH-
HATb BHTOK, €CAM OH CfighaH B3 ¢ueHh THOKoH Mpososoxd, B ofoux
cayqanx?

134.2. Ecnn wepe3 NMPOBOJIOUHYIO CIHPAAL NPANYCKATh TOK, TO BHTEH
e¢ MpATACHBAIOTCA ODPYr K JPYTY H COHpaJb CTATHBACTCH [0 OCH.
O6sACHRTE 3TO ABAEHHE.

134.3. O6niackuTe OMHT ¢ eraEmyicined npymanols, Haolpamenuodl
Ea pac, 245, Tox nodpoauTes K NPYKHHEE Yepes BepXHHA HehofBnIK.
Bl Kowel { M wepes YAmeuKy ¢ PTYTHO 2, B KOTOPYIO LMOTpYHeH
HUKERA RoHer NPYXHUEL. [TpH BRMOYEHEN TOKA NPY:XKUHZ HaUHHaeT
MEPEORUYECKR CHAMATRCA H PaCTATHBATLCHA, NPHYEM KOEEN ee TO
BHIXOHNET M2 PTYTH, TO CHOBA BXOZHT B Hee. Kakofi M3 HIBeCTHNX HaMm
OpeGopos HANOMHHART 8To ycTpoleTso? Has xaxoft uean ero moxuoe
6ui10 Gbl MCOOALSOBATHY

134.4. Kycok menesa, noMemeHEH# neped KaTywKoll, BTATHBaETCH
B Hee NpPH BKMOTCHHAH TOKA He3ARHCHMO OT HampabieHHR Toxa. Ha
FIOM OCHUBAHO YCTPOBCTBO aMNepMETPOB H BOALTMETPOS TaK Hashl.
B2eMOl SAEKTPOMATHUTHON CHCTeME, MPHMENSEMHX AN H3MEQeHHS
NepemMeHHUTO TOKA M Banpaxensg (ma puc, 246 pas scHoCTH Kycok
Meneaa cHaGmeH Crpesikoff H NoxasaHa mxana)., QGbAcHETe sTOT
omyr. Tprwno O Aene3o B ABHKeHHe, ec/IH Ohi MEl NOMECTUNA cro
BEYTPhL KATYHIKA, T, €. B 00A8CTb, FAS MaTRETHOE hoje OHOPOAHO?
134.5. Ha phc, 247 neobpaitena MOJeAb ©AEKTPONYMKIH?, NpeAcTas-
AMOWAn cofoll TopHIOHTAALHO YKPEIACHHWA couenonp [, HaMo-
TAREEA HA MeARYI0 RAH CTERAABHYIO -rpgvﬁxy. Y oxporo Komua ero
BAXORUTCA enesHul scHapsyy (reosap) £, Ecan Ha KOpOTEOE Bpess
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Pae. 247. K ympagsueruio 134.5
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BRAIGMATS focTaTodnoe Gountmodl ToX, TO CHAPAA BTAHETCA BHYTPL €0~
AeHOHNA, NPOJNETHT CKBO3B HENO ¥ BLUIETHT C AOBOVIBHO SHAYHTeAbHOM
ckopocThio. B Karofi MOMeHT HYXHO BMRMOUHTH TOK, YTOGH CHapAK
BLUICTEA H3 COMCHOHAS ¢ HanGoauwefl ckopocTuio? Kakoeo Oymer
ApiKense CHAPAZA, ©CJAR TOK OCTAHETCA BKJOYEHHHIM B BPemap

§ 135, TanneaHomeTp, ocHoBanmbiif Ha B3anmopeficTeRmR
MarsHTHOrO TONIS H TOKAa. Tak Kak cuJel, JeficTBYIONIHE B Mar-
HHTHOM NOJIE HA TOK, NPOMOPLMOHANBHE! CHNE TOKd, TO STO
AefictBue YROGHO HCMONL30BaTH AJA H3MEPeHHA TOKA, T. &,
IAS TOCTPOEHHA SNEKTPOUIMEPHTEALHEX NPHOOPOB, HOCHILMX
ofee HasBauue 2aavearosempos. HaubGosee pacnpocrpanen-
HEIMM SBJAAIOTCS raNbBAHOMETPH ¢ Bpa-
waoniefics Karywgof {pamxoft). Cxema
TAKOr0 ralbBaHOMETPa H30GpaXKeHa Ha
puc. 248, Jlerkaa naockas KaTymka
{paMka) J us oyenr TOHKOH MefHOH npo-
BOJIOKH BHCHT HA YNPYTHX NOABECAX KW
Bpamaercd Ha NONLIHNHAKAX H yAep-
MHUB2ETCA B [OJOMEHHH PAaBHOBECHS
YApPYTHMH DOpPYKHHKaMH  (Hanojofue
4BOJIOCK4» KAPMaHHHX 4acoB). Tok B ka-
TYWIKY NOABOAMTCA 4epe3 MOXBECH HJIK
wepes OueHb TOHKHE JEHTOIKH K3 KaKOro-
JNGO MATKOTO MeTansa (Hanpamep, H3
cycaabHoro 3oqora). Karymka nomema-
eTCA MeXJAY NOMOcaMH Maredra 2 Ta-
KHM 0GpasoM, YTOOH TOR JAeHCTBHEM
YIPYTHX KpelieHHH B OTCYTCTBUE TOKA
NAOCKOCTE  KATYWIKH  pachojarajach
BAOJb HANPaBJACHUA MATHHTHOTO TIOJIA.

~ Ilpn npoxoxeHH# TOKA MATHHTHOE TOJIE
E:,f[mﬁg; c:ezga;f;;:_ noBopaYHBaeT KATYIIKY AC TeX nop,
mefict Xatywkof: [ —  IJOKA Bpamammnﬁ MOMEHT HNOWIA He
csofonno nofsewrenHad  yZeT YPaBHOBellleH BpPAWAIOUIHM MO-

EaTyINKa {3 MHOTHX BAT-
KOB TOMKOH H3OMHPO- MeHTOM 3aKPYUHBalOUlerocs noaseca

nanHolt nposonoks, $— WIH YDPYTHX mpyxuHox. Ilporpapya-
MAaTHHT poBaB NpPEeIBADHTCIDHO npnﬁop, T, €.
onpenenuB, KaKkMe YMIH TIOBOPOTA Ka-
TYMKH COOTBETCTBYIOT PasHLIM TOKaM, MEl NojydaeM Bo3-
MOKHOCTb IO YINIy MOBOPOTA CYAHTH ¢ CHJIe TOKAa B KaTyll-
xe. Ilokasanna mpuGOpPa OTCHHTHIBAIOT HA IHIKAde IO [TOJOXKe-
HHIO CTPeJIKH, NPHKPENJAeHHON K KaTylike, a B (oJiee 9yBCTBH-
TEABHBIX MPHOOPAX — ¢ NMOMOIIEIC CBETOBOTO 3afiyHKa, OTOpacH-
BaeMOT0 NPHKPeNnJeHHEM K paMKe JIerKHM 3epKalblieM Ha
YAANCHHYI0 ILIKaAy,
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YyYECTBUTENBHOCTD TaJbBAHOMETPOB TAKOTO THNA MOMET
6uTE clesaHa odeHb BHCokof, A0 107% u gaxe 107 A mua
OJiHO Jenenue mKansl. OueHb UYBCTPHTEALHHE TAJbBAHOMETPH
YA4eTca TAK¥Ke OCYLLeCTBHTH no npuHumny puc. 234, [popoxn-
HUKOM gb CAYMHT OYeHb TOHKaZA H AerKas NPOBONOUKA, VACp-
JHBacMAsK YNPYTHMH PACTSIKKAME B MArBMTHOM mone, [lpu
NPOXOXACHUH TOKA OHA CAErKA CMEILLAETCS NMOA AeACTRHEM CHIL
F. Cvetenve RUTH, sapUCAllee OT CHAB TOK#, OTCYHMTLIBAIOT
NPH NOMOWH MHKPOCKONA ¢ HeCOABWINM YEeAHUeHHeM (Crmpyr-
Hull 2arvearomemnp).

§ 136, Cuna Jlopenua. B § 127 Mu mokasan, 4TO mazHumioe
HOAE BACKIMPUHECKO20 MOKG caedyem paccsampusams Kax noae,
cosdasaemoe Jeumcyujumucy sapadasmu. ITa BAXKHAT MLICADL,
BHICKA3aHHAA TOJJAHACKHM (usHkoM XeHAPHKOM AHTOHOM
JlopenueM (1853—1928), O6bina moaTRepXKAcHA OMBITAMH
A. A. DhixenBannia, B. K. Pentrena u apyrux. Jlopeany xe
IPHHALIEMUT H OGPaTHBIA BHIBOA: CliAbi, & KOMODNMIL MAZRUM-
Roe nose deticmayem NG nPosodRK ¢ MOKOM, R8ARIOMCA CLUAAMU,
Oedicmeyouumu Ha O8UNCYLLUECA 30D a0 (SAEKIMPORSL WAL LOHLL)
KOMOpuie U COCMABARIOM MOK. DTH CHAL HASHBAOT CUAGMU
Jlopenya, Ho Tax Kak ABMKYHIHeCH 3apsifhl CTANKHBAOTCA €
aTOMamMH BellleCTBa, TO CHJILI, AEACTBYIO-

IHe CO CTOPOHBl MArHUTHOTO NoAA Ha

JABHXKYIOHECA SapAfbl, YBAEKaloT # Apo- p

BOAHHK, B KOTOpPOM 9TH sapams Asn- &€

cy

WKYTCdA, T, €. IO KOTOPOMY NPOXOAMT

Tok, TaknM ofpasoM, cusn s3aumoded-

cmeus Mescdy MmOKOM 1 nosem, paccMor- ”

peHHEle B NpeguAyWIMX naparpabax,

coodames % curam Jlopenya, Cymecr- T1e, 249, dnextpon

BOBaHUe CHJA JIopeHua oTdeTHBee Bee-

rc DPOABAAETCA B ONWTAX MO OTKACHEHHIO SVEKTPOHHOIO
Jyua B MarHHTHOM Noje, KOTOpble paccMorpensl B § 103. 2
ONBITHL [I0KA3HBAIOT, UTO cuAa JIopenya, Oelcmeyronan Ha sek-
mMpox e, OBUNCYULICA 8 MAZHUMHOM Nn0ae, NEPReHOUKYARPHa K
cropocmu saekmpora ¥ 4 K mazrumnoil undyxyue B (puc, 249).
Hanpagsenue 510l CHIL MOXKeT GHTh ONpeNefeHC MO NPABIAY
aesolt pyxu (§ 133), TOMBKO Hajo yuecTh, WTO HanpaBheHne
JBHIKEHUA SIEKTPOHOB 1POMUBONOAOICHO HANPABJICHHIQ 3JEKT-
PHUECKOTO TOKA, HOO SJEKTPOHE HeCyT OTpUUATEABHRIN 3apan;
NOSTOMY DNAaNbUG! JeBOA DYKH, YKAashiBAWOIIHE HanpasjeHde
TOKa, AOJDKHBI PAacliofaratbesl Hascmpedy RABHXEHHIO 3J1EKTpo-
HOB,
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Mozyas cam Jlopenua *) onpenenaercs gopMynoft {cp.
¢ (133.1))

F=<evBsina, (136.1)

Ine e — 3apAA HAEKTPOHA, & ~— VIO MEXAY HalpabBJieHUsMH
BexTopoB ¥ u B (puc. 249).

? 158.1. Kagve ns xaropuux Jyuelt cranHee OTKAORAIOTCH ORHAM H
TeM e MaTHUTHGIM moaem: Gonee OuicTpuie HAH Gonee MelfedHue?

YlpeanonaraeM, 470 no/fe TPOTAXKEHHO, H ME MOMEM paccMaTpiHBaTh
SJIEXTPOHN, He BLIIETEBINHE 33 €ro NpeienH.
136.2. EcTb /1H pasHHLlA B OTKMOHEHHN OJHHM H TeM e MArHHUTHHM
CoMeM HOROB B HOHH3OBAMHOM Tase: a) NOJOMKHTENLHHX H OTPHEA-
TeAbHEX; 6) sapm¥eRHWX OJNOKDATHO, ABYKPATHO B GoXee; B) HOHOB
< Sofslofi H Manofl MOJERYAAPHON MaccoR?
136.3. ITy4ok aiteKTpOHOB, AMEICIHX OAHHAKOBYIO CEOPACTR ¥, RONa.
Oaet B o0JACTb ORHOPOAROIC MACRHTHOIC TOMA ¢ RHAYKuYed B u
8Jlech HCKpuBaAetcq mon AcficTeHem cua Jlopenna., o Kakofi xpueof
GyAyT RBYraTbCA SAEKTPOHH? MamenseTcy JE NpH 5TOM MOEYAB CKO.
pocTH, ¢ KoTopoR JRHrafRch SAEKTPOHAIF
136.4. B szexrponnonyucoolt TpybKe ¢ MAFHHTHLIM YNpaBNEeHHeM
(mptmensemoli B TeneBH3OPEX) DYUYOK ICKTPOHOB, TNaJalOMHX Ha
CBeTHIIMACA MO HX YAApaMi 5KpaH, OTHAOEIETCA OT NPAMOTHHEHHO.
ro MYTH MATHHTHLIM TofteM, EcaH ny4ox RanpaBieE NOPHIOHTANBHO,
a8 MAarHHTHOe MNofle HaTlPABJEND CBepXy BHHS, T0 K4K OTKJOH#eTCH
TYHOK 8MeKTpoHOB? KaK OTKIOHAIOTCH NONOMHTEAbAEIE H OTPHNA-
TeJbHEe HOHb a3z, MPACYTCTBYIONIHE B NUo0X0 OTKadadHoft Tpyorer
136.5. Ha puc. 173 noxkaszaHo, KaK cMelllaeTcsd NATHO HA SKPaHe IeKT-
POHHOIYUEBOR TPYOKH, €M K Helt moAHOCHT: maruaT, ITpopeprTe
NpaBUABHOCTE STOTO PHCYBEA, NMOALIYACH NPABHICM JEBOH PyKH.

B onmTax ¢ KaTOEHWMH JYYaMH 3JIEKTPOHB JABHXYTCH B
BaKyyMe, H MO3TOMY OTKJACHEHHE HUX MACHHTHHM ITOJeM ABAS-
ercA NpAMEM KB JIErKo HaGMOJaeMbiM pesyabTaToM AeficTBHS
cun Jlopenna. B cnyuae ke TokoB B mpoBoRBHKAX (TBEPIBIX,
HAKHX ¥ Tasoo(pasHeix) crAuf JIopeHna NposABAfioOTCA B
JeHACTBHH Ha TIPOBOAHHK (Jaroiiaps B3auMOACHCTBHIO ABHXY-
IMAXCS WOHOB H OJIEKTPOHOB C ATOMAMH H MOJIEKYJAMH Mpo-
poAauka, CyulecTBOBaHHe TAKOIO B3auMOAEHCTBHS —— CBOETO
POAA TPEHHA MEXKAY SaPAMKEHHLIMH H He3apsDKeHHBIMH 4YacTH-
HAMH — HETPYIHO OOHAPYXMTB H IOKa3aTh HA PAAe HPOCTHIX
OMNLITOR,

Ha puc. 250 msofpaikeH cocyd, HaNMONHEHHEA pacTBODROM
Kaxoro-nn6o ek TpoanTa; ABa 3AeKTpoia — Koaeno [/ H crep-
JXeHb 2 — NpHCOeNMHeHH K nomocam Garaper. TOR B SJeKT-

*} Toumee, dopmyna (136.1) onpenesser TOMLKC MATHATHYIO WACTh CH-
an Jopenna, «[Toanan» cuna Jlopertia BrAOUaeT B celd, Kpome Tofl HacTH,
SICKTPHYeCKYIO WacTh, paBHylo ef, rie E — HaNpKEHHOCTb 3AeKTPHIL-
CKOTO o,
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pouure pjer or [ K 2, T. . HOHH JBHXKYTCS BAOJIb PaaHyCoOB
cocyna. ITocraBuM COCYA Ha OfMH M3 MOMOCOB MarHuTd, Ha-
npuMep Ha ceBepHbIH, TaK YTO MACHHTHOE NOJIE HANPAB/JIEHO
KBEPXY, NepneHAMKYNAPHO K HANPARACHMIO UBMKCHHS HOHOB,
Cunet Jlopenna CTpeMATCA NepeMeNATh HOHH B HanpaBJeHiH
rOPH3OHTANLHON CTPeJKR NO OK-
PYXKHOCTAM NEPNeHAMKYJIADHO K
paanycam cocyla. Mol 0GHAPYXHM,
4TO B 5TOM HalpaBJeHUH HAYHHAeT
JBHraThcA Bech pacTBop, WTO YKa-
3blBaeTcA ABHMEHHEM NONJIABKa
¢ ¢aaxrom, Echau H3MeHnTh Ha
o6paTHO¢ HanpaBJeHHe TOKa B
SJEKTPOVIHTE KAH  HanpaejeHHe
MArHHTHOTO IOV, TQ HIMEHHTCH H
Hanpap/ieHHe JBHXeHH A ONJABKA,

YTto6H NOHATL CMEICA STOrO
ONTA, HAJO BCIOMHHTh, YTO HOHM
COCTABARIOT NHLIb MANYIO OO OT
0BIlero Yuc/a MONEKY pacTbopa.

Tonbko HBHRYILHECH HOHEL HAXO-
IATCH HeNoCpeJCTBReHHO noA Jef-
cTBHeM cHn Jlopenua; Bes e Mac-
¢a HefiITpaNbHBIX MOJIEKYJT MHAKC-
CTH NPUXOMUT B KPYTOBOe IBHMKe-
HHe Oxarogaps CTOJKHOBEHHIO
HOHOB ¢ Mogekyaamu. Haw onmit
ZOKasblBaer, CcAefoBaTeNbHO, HE

Prc. 250, Houul, Apumymuecs
0o pagMycaM cocyfia (nodo-
JHTEAbHHE OT amoma I K Ka-

TOIy 2, OTPHUATRNLHHE -— B
oGpaTHOM HANpPABJCHHK), OT-
KJOHAIOTCA MATHHTHEIM TOASM
H yBaeKaoT aa cobofi 2acTHOH
wugrocty. [Tonnasox ¢ duram-
RKOM HaYHHAET JBHTaThCE 0O
OKPYHHOCTH

TOABKO CYLIECTBOBAHHE CHJ, Aefi-
CTBYIOIIMX HA JIBIDKYWIHECA HOHH €0 CTOPOHH MATHHT-
HOCO NONs, HO U CYIHECTBOBZHHUE CHJI «TPEHHA» MEXKLY HOHaMHM
H MONEKYJAaMH KHAKOCTH,

Auanorsuneiii ONWT, OGHZPYMUBAQUIMA «TpPEHHEs MEXAY
3JAeKTPOHAMH H ATOMAMH METAa/NJa, MOMHO OCYIIeCTBHTL, HANHB
B cOCYJH, M306paeHHEI® Ha pHe. 250, BMecTo ajeKTpoauTa

Th.

Pue. 251 usofpakaer ONHT, WAMIOCTPHPYIOIMNH «TpeHHer
MENKIY SNeKTPOHAMH M aTOMaMH TBEDAONC MeTanna. Meway
[OOJIOCAMA TOIZKOBOOGP23HOrO MarmuTa 2 MOMKET BpAallaThCA
MeAunl® jguck J, KpoMRa KOTOPOrO NOrpyxeHa B Xeaol ¢
PTYTbiO 3, cayXkamuit An1a nofBefeRAHa TOKa OT GaTapeH K KpoM-
xe aucka. Bropofi nomoc Garaper COefMHEH ¢ OChio JHCKa.
Ecoy 3aMKHYTR KNOE, TO AUCK HaudHaeT Bpamathed, Ilpn
HIMEHEeHHH HANpaBJeHHA TOK2 WJIH HanpaslieHHA MATHHTHOIO
oS HaNpap/eHHe BPaUleHus u3MeHseTcs Ha ofpaTtnoe, OGbaAc-
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HeHHe ABJeHUA aHANOIUYHO HajokeHuoMmy Buine, [lpu npo-
XOXKACHWH TOKa NIEKTPOHH ABHKYTCA BAOJL PajiHyCa MEXIY
LEHTPOM JHCKA M TOUKOH COMPHKOCHOBEHHS IHCKA C PTYTHIO.
Cunnt Jlopenna cTpeMarcs OTKACHATb UX B NEPNEHIHKYARD-
HOM HanpabieHHH. BCNeNCTBUE «TPERHA» MEXAY SNCKTPOHAMH

Pue, 251, DnexTpoHR, EBHKYUIMECH NO DajgHycaM NACKE [, OTKAOHAOTCH
MalHHTHHM TOJEM NOAKOBOOGDAIHOTC MarHWTR 2 W NPHBOIAT NMCK BO
Bpatlenke

H aroMaMy MeTandna BeChk JHCK NPAXOJWT BO BpaHleHHe. Ha-
NpaeNeHHEe BpailleHHA MOXKHO YCTAaHORHTBH, NOJAL3IYACH NpapH-
JOM JeRol DYXH,

Hanomyuem 06 onubTax, BHACHHBILAX TIPHPOAY 3AeRTPHUECKOrO TOKa
B Meraanax (§ 86), B KOTOpHX Takme 6HJI0 O6HAPYNeRO B3awMoaeficTBHe
MEKAY 4aCTBRLAMM METaJAa H CBOGOAHLIME SBeXTPOHAMH B HeM. B nasect-
HOM CMEICAE CJIOBa 3TO ONBITH, oﬁpamue N0 OTHOLICHHID K OMIHCAHHEIM 38£Ch,
Tam 00HapYHKUACCH YBIEHCHHS SJeKTPOHOR NPH HEHHEHHY BellgcTsa B Ue-
JOM, 3TECH oﬁHapyxﬂnaems YBACACHHE BRINCCTEA NPH QEHMEHHR 3JIeKTpO-
HOB. HO H 3xech ¥ TaM ONHTH NOKAHRAKT CYMECTECBAHUME TOTO €TpeHHI®
MeXjly SJIeKTPOHAME H BEHIECTROM, KOTOpoe NOSBOJHET C NOMOMmEbIC ¢HA Jlo-
perua OfBICHHTL JeACTBHE MaCHHTHOrD (OIS HA [OPOBONHHKH C TOKOM.

? 136.8. Onpeflennte, B KaKOM HafNpaBjgeHHH BpamlaeTca AACK Ha pHC.

Bcs cOBOKYNHOCTL ONUHCAHHEIX OULITOB AACT HEOITPOBEpIKi-
MOE KAYECTBEHHOE MOATBEPKACHHe APABHJIBHOCTH TOUKH 3pe-
nua Jiopenua. Ho cam Jlopenn nowen panome, Tmaresbuo
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H3YUHB 34KOHBl, OTpPEeNOlLie CHIIL], KOTOphie AeHcTBYIOT HA
OTZeNbHEE ABUKYWIMeCH 3aPSIKCHHbIE YaCTHOH, OH MOKasal,
YTO BCE CHJILI, AeHCTBYIOmHEe B MATHHTHOM NIOVIE HA NPOBOJHHKR
¢ TOKOM, MOT'YT OBITh HE TONLKO Ka4yeCTBEHHO, HO H KOAKYECT-
BEHHO OOBLACHEHH KaK PesyabTaT NeHCTBHA NOJA Ha OTAENLHBIE
YACTHIIM, JIBH:KEHHE KOTOPLIX B NPOBOAHHKE H €CTh SJeKTPH-
yecKu#l TOK.

Yyer nopeHIEBEIX CHJl MPHBOOUT K HPE3BBEIMafiHO BAaJKHEIM
saKmouernsM. Tak, Hanpumep, u3MepAsS OTKAOHEHHE JIEKTPO-
HOB B MaTHHTHOM [oJe, MPOHCXOAAINEe NMOK ReficTBHeM cHA Jlo-
peHla, ¥ OTKJOHEHHE HX B I/IEKTPHYUECKOM [oJe, YAaAoch
ONpefeNHTh UPe3BLIYAafHO BAXKHYK) XapakTepHCTHKY 3MeKTPO-
HAa — OTHOUICHHMe ero VISKTPWIECKOro 3apafia € ¥ Macce m,
QOxazanoch, UYT0, XaKuM Oul OyTeM MH HH NOJYYAIHd NOOTOK
cBOGOJHHX S/eKTPOHOB —- HCHYCKAHUEM H3 PACKAMEHHEIX Ten
(§ 90), uau B pesynnrave dorospdexra (§ 9), #nn npu BLIGHBA-
nRu  yaapamn uowoB (§ 101),— moayualommecs 3JIeKTPOHM
BCeT[a XapaKTePH3YIOTCA OOKUM U IMEM Joe BHANEHUEM OTHOIL-
Hust e/m. Taxum o6pasoM, 3TH H3MEPeHHS HOKASHIBAIOT, UTO
NPH STHX ONWTAX BHJEAAIOTCA YACTHLE! — SNEKTPOHH -
ofHOH H TOA Ke NpHPOALL

OrholleHne 3apsija K Macce SNEKTPOHa

Tf:= 1,76- 101 Kayxr,

MoxHO HaMepRTE B 3apAf SAeKTPOHa U NIPHTOM PASTHYHE-
M# cniocoSaMi. Bee OHE 0T 474 3apAja MeKTPOHA 3HaveHHe

e=1,60.10-1* Kn.
TaxkuM ofpazoM, Macca SJEKTPOHA
m=0,91-10"¥*xr,

las Toro uroGel Gomee HAMISAHO MPEACTABUTDL cele, Kak
MaZa Macca SMEKTPOHA, YKaXeM, YTO OHA NPUSIA3HTENbHO BO
CTOMBKO e pa3 Meuble Maccht 1 T, BO CKOJBbKO pas macca 1t
MeHDbII¢ Macchl BCEr0 3eMHOro apa.

HurepecHo comoCTaBHTE HafAeHHOE HAMH 3HAUEHHME MACCH
SJAEKTPOHA C Maccoft ATOMAa Camoro JIerKoro BellleCTBa — BOHO~
posa. B ognom mone popopona, T. €. B 0,002016 Kr ero, co-
Aepxurca 6,02-10% momexya (nocrosuneas Aporaapo). Ciue-
ROBATENbHO MONEKYNa BOJOPONA HMEET Maccy

0,0020186 xr/mons

S07 ToP et = 3,35 10~ ¥ kr,
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Ho monexyna poacpona H, coctonr u3 mByx aromos. IToatomy
Macca aroMa BOAOPOAA B XBa pasa MeHbille, T.e. paBHa 1,67 X
X 10~ gr, Takum 06pasom, Macca SAeKTPORA NPUSIHSHTELHO
B 2000 pas (Tognee, B 1836 pas) meHblle MaCCH aToMa CAMOTO
JIETROTO BeIECTBA — BOAOPOJA.

§ 137. Cuxa Jlopenna n nosnpuwe caanas. Cazna Jlopenna, RH3WBaOLTad
COTKAQHEHHE SAEKTPOHOR, ABHXYUIHACSA B MATHHTHHX BOJAX, OT BX NEpPBOHa-
HANBAOIO OYTH, MDORBAHSTCA BO MBOTHX ABJACHBHX UPHUPORH, XOTOPHE TO/b-
KO ¢ DOMOIMEO STHX CHJ ¥ yAaeTca oOpAcHETS. OAHO #3 CaMHX EPacHBHX ¥

RS

Puc. 252, IMoasproe cuanye {oAna us ero dopm)

BeANYECTBERHNX aBjeHuft TaRoro poma — 810 noaapnwe cusnui. B mecrax
SEMHOI'0 I1APa, PAacnONOKEHHHX B CPaBHHTENLHO BRICOKAX IHPOTAX, Dpe-
HMYIHECTBEHHO 33 CEBePHEM MJIH IOKHKM NOJAPELM KPYyIoM, BO BpeMa Xom~
roit moAApHOR HOWH 9acTO YabaionaloT Ha gefe ABACHHE NOPASHTEALHOR Kpa-
COTH' Ha Hefle BEpYr BCOLIXHBAET chnedenne pasHoobpasnoft oxpacks H $op-
Mu. FlHoTAa oHO HMeeT BHR ONHOPONIHOH 1YTH, HENOABAKAON HNH My ALCHPYIO-
meft, ¥Horaa KAK GH COCTOHT H3 MHOMeCTsa Aydefi pasnof JARAHN, KOTOpHE
BEPEeAREAIOTCH, CBHEAKTCA B BHRE JeHT HAH JpanmHpoBoK M T. o, (puc, 262),
Iser $TOr0¢ cRedEHHMR KEeATORATO-3enennfl, EpacHuil, Cepo-puOIeTOBHA.
Bor B KaREX C/I0BAX OIHCHEBAJ 5TOC I}&?I;Ipamm ABJeHHE NIPHPORK BEMHRHRA
PYCCKHE YUYEHHNA, MECIHTEAD H NOIT . JIoMOHOCOB, KOToPHf Guia ofHEM
H3 HepBWX HccaegoBareleR 570ro AB/ICHHUA M OCTABHIA HAM pAJ, BPEBOCXO4-
HHX SapHCUBOR €To!

«Ho rae m, Harypa, Teol 3aRoH?

€ nmomHowHHX CTpaH rpajer saps!
He Corune ab cTapyr TaM c80d TPOR?
He auasers Ab MemyT oridb Mopa?
Ce xmammufi naaMent Hac noKpnual
Ce B HOUL Ba 3eM/0 JeHb BCTY DR

Jlonroe ppeMa NPupOAa H DPORCIOMACHAE MOAAPHEX chAHRE ocraba-
JIMCh COBEPILEHHO SATANOUALIMK, H TOAbKO CPaBHHTEALEC HEZABHO YAAA0Ch
NoACHTH K pelllendio 3Tol sarajikd,

Ilpexae Bcero yaamoch YCTAHOBHTB, Ha KaKOR BHCOTEe BCHMHXHRAKT
noAApEHE CHAHMA, 5100 GOTOrpadHpPOBAIE GAHO E TO e CHAHHe HI
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EBYX TOYEK, OTCTOSULMX OffHA OT APYTOH Ha HECKOALKO ASCATKOB KU/AOMETPOD,
Yo M ororpaduam y1anocs BRACHHTE, UTO NOAAPHLIE CHANAR BOIHHKAIOT
Ha BHICOTE OT 88 nol KM nag 3emaecH, yaule Bcero Ha BHCOTe oxoao 100 km.
B aanbpefimred GHAC BHIAICHEHO, TO NMORIPHHE CHSHHA NPEACTABALIOT CO~
Goll cheverye paspesreNHHX rasob seMrofl aTmocheps, a0 H3BeCTHOHA cTene~
Hif CXOIHOS ¢ TeM CBeYeHHeM, KOTOpOe HabawIaeTcA B pa3paiHux TpySuax

100).
6 l‘}omeqeaa OueHB MHTEpecHAs CBASh MEXAY NONSPHHMH CHAHHAMH W
panom Apyrux asaeunR, Ilopapuue cHARESA He BCerja NOABAMOTCH OAHKA-
KOBO 1acto. B onun rogw #x Smaaer MesnIe, B Apyrie Goabiue. Muorozer-
Hie HAGMOJeHAA TOKA3ANH, WTO NEPHOIW MAKCHMAJLHOH 4acTOTH moAAp-
HHX CHARER peryaspuo miopropmiorcs wepes 11.5 roga, B reuenue Kamgporo
TAKOTO MPOMEXYTKd GYHCAO NORAPHHX CHAHHA CHa¥asla OT rofa K ropy
yGriBaeT, a 3aTeM HaulMHaeT BOSPAcTaTh, wrolH wepes 11.5 roga choma ao-
CTHUb MaKCHMYMa.
Hpu watmoneans nosepXHOcTH CORHUA yXe xapHO GH/H BaMedeHHl
HA €0 ABCKe HeNDAEH/ALRON (OpMEr TEMHLIR FRMHG, TACTO REMEHAOMME CROA
B4 H MOJOKEHHE Ha COMAGYHOM aucke. OKaganoch, BTG THCAO H ofimas nuo-
1Ak 3THX NATEH HIMEHHAIOTCH OT TOJA K POSY He cayqafino, a mepuogdIecKkd,
¢ TeM e meprofod B 11,5 roxa. TIps $7oM B rogN MakCHMYME COHERHHX
DATER MAH, KaK FOBOPAT, B TONN MalCEMAAbHON commewnoll aAKTHBHOCTH,
NOCTHTAET MAKCMMYMa M YHCAC DOMNPHEHX CHAHAA, 8 0O MEDe YMEHLUeHRA
uHCaa TATER OCAabenaloT B nonspEHe cuaigd. Takofl we xof HMeeT H uHc-
10 Mazsumusx 6ype (§ 131), woropoe TakKe AOCTHFAET MAaKCHMYMa B TORh
HanSoabmel convedncd aKTMBHOCTE, B cam® mocaemune rogu ypaaocs ¢©
HeCOMECHHOCTHIO YCTAHOBRTH TAKOTO M¢ XAPAHTEPA CEA3b MEMAY CONHEU-
HOK AKTEBHOCTHIO (MHCAOM DNTeH} M YCAOBEAMH PacnpPOCTpAREHHS pPARRO-
BOVIH B BEPXHHX CA0#X aTMochepnl. Bompoc npu , TAKHM o6paaou, no-
MHMO YHCTO HAYTIHOTO MHTEpeca, TaXiKe N BAXHOS NPaKTHYECKOe 3HAYEHRE.
ComocTaBaag STH QaETH, HOpBeXCKME yuennlt Bupresann eBrcKasan
NPeANOAGKERRe, WTO NATHA HA e ABKMIOTCH TEMH MECTAMH, OTKYRA
€ OFPOMHOM CEOPOCTHiO BHOPACHBAKTCR B OXPYHANIESE TPOCTPANCTBO TTOTO-
KB 3apAXeHEHX YacTHI, — 3xexTponob. [lonagas B BepXune cio¥ Hamed
ATMOCRIH, OHH SACTABSIOT CRETHTLCH COCTARJIAIOMME ee TA3H, NoLoSHO
TOMy K&K OHH CBETATCH MOJ| BAHAHHOM YRAPOB SJAEKTPOHOB B pazprmol
Tpy6SEe. DTH Ke BACKTPOHN OKaSHBANT BJAMAHHE HA MAFRHTHOS MOJE SeMJH
M Ha Juonnu DacUpOCTPaNEHHA PAJHOBOJH RO/IHSH ZEMROA MOBEDPXHOCTH.
0 eCaE BTO TaK, TO NoueMY NOAAPHHE CHAHHA HAGMIOZANTCH TOALKO
B BHCOKAX WAPOTSX, T, £. B MECTHOCTAX, He OMeHb YAANEBHEIX OT SEMHRX 110-
mocon? Beab conmeusntie 1yun ocpemalor ecio 3emamo. Ha sror sonpoc otee-
Tun Apyrofi mopmemen, Hlrepmep. lapamenume TaCTHHH, WHCTYCKacMbe
ConBngM, NOIXOAR X 3euile, NMONJNAIT B 3eMHOE MArEUTHOS noie. Jpech
ga Eux gefictayer cunz JlopeRna, OTEACHSIOWNAS HX OF HEPBOHAUANBAOIO
npsmMore nyTH. LlTepuep nposanes cACKHNE MATeMATHUCCKHE BEIIHCIECHAR
# PAcCTIUTAT NyTH ITHX SICKTPOHOB B MarHATHOM noae Jeman. Om norasaa,
TT0¢, ReRCTBHTEALRO, BADAKEHHHE HaCTRUN, OTKAOHSTEMLIE SEMERM MAMEHT-
FHM DOJeM, MOTYT NOMAAATh TORLEO K OPRNOAKpHEEe 06A3CTA SEMAOLO mapa.
D74 TeopnA, OCHOPARHAR HA YUeTe AefleTRiS CHAL Jlopenna, OTRAOHANG-
medt 3apmKeHNe TACTHIN, KOTODHE JBHKYTCH B MaLHHTHOM mOMe 3emiu,
XOPOIIC COIVIACYTCS ¢ GOABIAM YRCAOM HISECTHHX M3 ONHITA AKTOB H AB-
JACTCH B HACYOAICE BPEMA OBMENPHHATON, XOTH B CAOMOE HOCACIHEE BpeMA
H BHACEH/ACA DAR TPYAHOCTER B KOJMHYECTBEHHOM 00RACHeHHA C BTOH TOSRE
spesdn Beeft COBOKYMHOCTH SBAEHRHN.



Fnasa XV. 2REKTPOMATHUTHAS MHAYKUMA

§ 138. ¥Ycnopus BO3HMKHOBEHMR HHAYKUHOHHOTO Toka. Ha-
TOMHHM HEKOTOPLe MPOCTeHIlHe ONHTH, B KOTOPHX Halmioza-
€TCst BOSHHKHOBEHHE MNIEKTPHUECKOrO TOKA B Pe3y/AbTaTe S/1eKT+
pOMATHUTHON HHIYKLHH.

Opyn B8 TaKMX ONHTOB H30GpaxeH Ha puc, 263, Ecau xa-
TYHIKY, COCTOAILYI0 H3 GOJBUIOrO YHCAZ BHTKOB MPOBOJIOKH,
GpICTpO HAAEBATE HA MATHRT HJTH CAEPTrHBATD ¢ Hero (puc. 253,4),
TO B Hefl BOSHHKAET KPaTKOBPeMeHHEIHl HEAYKUHOHHBIH TOK,
KOTOPHIH MOXKHO OSHAPYHHUTB DO OTCPOCY CTPENIKH ranbBaHO-
MeTpa, COSAHHEHHOTO ¢ KOHIaMH KaTYIRH, T Xe HMeeT MecTo,
eCH MATHHT GLICTPO BABHTaTh B KATYWKY HA# BblIepPTHBaTh
u3 nee (puc. 253, 0). 3uaueHue HMeLT, QUEBHAHO, TOABKO OMHO~
cumesvnoe Oguxenue KaTYWIKH W MarmmrTHoro mona. Tok
NpekpaulaeTcA, KOIZAd NpeKpallaeTci 5TO ABHHKEHHe.

PaccMoTpuM Tenepb HECKOABKO AOMOMAHHTENBHHX OMHITOB,
KOTOpEIe Mo3BONaT HaM B Gosee oflneM Buze cPopMyaHPOBATH
YCIOBHA BOHHKHOBEHHS HHAYKLUHOHHOIO TOKa,

Ilepsas cepus oneimps: n3MeHEHHe MACHMTHON HHAYKIKH
nons, B KOTOPOM HaXOAMTCA HEAYKUAOHHHA KoHTYp (KaTyiKa
WIH pamxa).

Katymka nomeiieHa B MAarHMTHO® NOJE, HANPHMED BHYTPb
coteHoHAa (puc. 254, a) HAH MeXAY NONIOCAMH 3AeKTPOMAarHATa
(puc. 2564, 6). YcranoBHM KATYHIKy Tak, YTOOH INOCKOCTh ee
BUTKOB Gblna nepnenduskysspra K JHHUAM MATHUTHOTO NOAA
CONMEHOHA WAH VICKTPOMArHuTa, By/leM H3MEHATh MAaTHUTHYIO
HHAYKOMIO ToJA, OHICTPO M3MEHAA CHAY TOKa B o0MOTKe (¢
NOMOUILIO PEOCTaTa) HJH NPOCTO BHEKJAIOYAs H BKAWYAA TOK
(xmouom). [Ipu KaxaoM H3MeHeHRH MAarHHTHOIO NOJA CTPeNKa
rafbBaHOMeTpa f2eT PesKuit oT6pOC; STO yKashiBaeT Ha BO3-
HHKHOBeHHE B Ilend KaTYIUKH MHAYKIHOHHOTG SJIEKTPHYECKOI0
toka, Jlpu ycuMeHuH (WIH BO3HMKHOBEHHR) MATHHTHOTO
noafd BO3HUKHET TOK OJNHOIO Hanpas/eHus, NPH €ro ocralne-
BuM (HAM HeuesHOBeHHH) — ofpartroro. IIponesntaeM Teneps ToT
ae ONHT, YCTAROBHE KATYIKY TaK, YTOOM NJIOCKOCTh ¢ BUT-
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Kop Omna napassesssa *) Hanpasdeuuio JuHHA MarHHTHOCO
nons  (puc. 255), OmuT pacT OTPHUATEALHBIA pesyabTar:
KaK Obl MBI HH HSMEHANH MAaTHHTHYIO HHAYKUMIO DONA, MW He
o0HapyXHuM B Leni KarylmKky HEAYKUHOHHOTO TOKa,

]
\‘\.\.?\u wjuy .},5 ’if&?

o
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™ i, ,ﬂ

Puc, 253. Ilpu OTHOCHTSARHOM TepeMeileRRH XATYIIKH B MaFHHTA B Ka-
TYWRe BOZHKRAET WHAYKUMOHEHE TOK: 4) KaTYWKa Hafesaeica Ha Mar-
HAT; 0) MaCHHT EBABHTacTCH B KATYWKY

Brmwopas cepua ontunos: H3MeHeHHe MOJOXKEHHR KaTYIIKH,
HAXOAAMEHC] B HEH3MEHHOM MAFHHTHOM IoJe,

IMomecTuM KaTyliKy BHYTPb COJIEHON A, T/¢ MATHHTHOE fOAe
oxsoponHo, H GygeM OHCTPO NOBOPAYMBATb e Ha HEKCTOPHA

*) OueBnano, TaKoll OMET MOXeT YIATHCA TOABKO B TOM CAydae, ecAfl
MATHHTHOR TOJe HA BeeM TMPOTAKEHHA KATYUIKH KMeeT ONHO K TO e Ha.
npasaentie. OH CPABHATSILHO AETKO YAAeTed B Ii0/e AMHHHOTO COAEHOBAA,,
KOTOPGe O\HOPOXHO.

11 Jacucurspuni yueunx ¢asmxa 1. 11 73|



YIOR BOKDYT OCH, AePNERANKYASPHOH K HanpaB/leHsHIO NoAf
{prc. 256). Ilpn BCAKCM T2KOM NOBOPOTE TANLBAHOMETP, COe-
JHHEHHHH ¢ KaTymikofi, OOHADYXKHBAeT MHAYKHHORHME TOK,
HETpaB/AcHHE KOTOPOrO 3JaBHCHT OT HAYAJBHOTG NOMOMEHHA
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Pnc, 254. B RaTymke BOSHHKACT HRAYROHONAWE TOK NPH HSMeHEHHA Mars

HMTHOR RHAYKGHH, eCAM DAOCKOCTH ¢ BHTKOB DNEpNEeHNAKYAAPHA X JH-

HHAM MAFANTHOTO NOAS: a} KaTymIKa B noje CodesoHja; §) KaTywRa B

T0Me SACKTPOMATHATA, MarNHTHAR HEAYKIMSE HIMEHRETCA NMPH JAMBIKAHHH
H PaSMEIKAHNH KJKUYa WM OpH RSMERCHHN CHIL TOKA B LenH

KaTYWKR R OT Hanpasiesus Bpawedns. IIpu nonsoMm obopo-
T€ KaTyIKH Ha 360° yanpaplieHHe MHAYKUHOHHOTO TOKA H3Me-
HRETCH ABXAH: BCAKHA pas, KOrja KaTyilKa NPIXORMT HOMO-
XeHHMe, NPH KOTOPOM NJIOCKOCTL €@ NMEePNeHAHKYJAAPHA K Ha-

'P--]I"—-g( H—{F

Puc, 255, Hispyxumonnuft rox we  Puc. 256. [lpu npamenmn sarym-

BO3HHKaeT, €CHH IMIOCKOCTH BHT- KH B MATHHTHOM Node B Hefi

KOP KaTYWKH REPAANEJBHA JH- POSHHKAST HEAYKIACHAMTA TOK
HHEM MAaTHHTHOTO ROAA

ppaBREHHIC MATHHTHOIO ITOJA. KOHE‘!HO, eCJIH BpamaTh Ka-
TYWKY O4YeHb OHICTPO, TO HHAYKUMOHHHIA ToK GYIeT TaK 4acro
U3MEHATH CBOE HANpaBJeHHe, UTQ CTPENKA OOHUHOTO Tanbpa-
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HOMeTpa He 6YAeT ycneBaTh CHENOBATH 34 STHMH TepeMeHaMu H
nonanoGuTca HWHOH, Gosee nocaymHufl» nputop,

Ecay, ofgaxo, mepememath RaTYWIKY Tak, uToGu OHA He
NOBOPATHBANACE OTHOCHTEABHO HATIPABJCHHA MNOMA, & JHUb
nepevenianach napainenbio camolt ceGe B JiofoM Hampasie-
HHH BAOAL MONA, MOTMepex el'0 HAH MOZ KakHM-NuG0 yraoMm K
HaNpABIeHHIO NONA, TO HHAYKUHOHHWA TOK BO3HUKAThL He 6y-
ner, TlomyepkHeM eme Pa3: ONBIT MO MEPEMelliCHMI0 KaTyKU
HPOBOANTCS B ONHOPOMHOM IOJIE (HATPHMED, BHYTPH AAMHHOIO

&
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Prc. 257. B KaTyuKe BOIHHKAST HHAYXUHOHHWR TOR, et/H W3MEHAETCH

njolladk e¢ KOBTYpa, HaXOAuCrocd B BEHAMERHOM MATHRTHOM HoJe R

DACIHIOACKEHHOrD TNEPNeBXUKYAAPHO K JIBEHAM MaTANTHOTO nova (Mar-
EdTHOe foJde HanpapleRd or Ralamnatens)

CO/ICHOHZa MAH B MaruuTHOM mojie 3emnu). Ecau none neon-
HOpoAHO (Hanpumep, SOIHSH MOMOCA MATHUTA HAH SJIeKTpOMar-
EHTA), TO BCAKOE NepeMellieHHe KaTYIIRH MOXKeT CONPOBOKaTh-
CS1 NOAIBJIEHHEM HHIYKHROHHOTO TOKA, 3a HCKAIOUEHHEM OJIHOTO
oryyan: HHIYRUMOHHHA TOXK HE BOSHHKaer, eclH KaTylika
RBHXETCS TaK, 9TO IIOCKOCTh e¢ BCe BpeMs OCTaercd Napai-
JebHON HaMpaBAeHuIo noAd (T. e. CRBO3b KATYIIKY He MpPOXo-
DAT NUHHE MATHHTHOTO NOJA ).

Tpembvs cepus onbimog: H3MeHeHHe IJOMANH KOHTYpa,
HaXOAAUIETOCH B HEH3MEHHOM MalCHWTHOM IHOJe.

[lopo6uuifl oNBT MOKHO OCYHIECTBHTD NO CAeAyIOuel cXeme
{prc. 257}, B marpuTeOM noJe, HANPHMEP MEXAY MJIOCAMH
OONIBLIIOrD SJAEXTPOMArHHTA, NOMECTHM KOHTYD, CAeMARHMA u3
rabkoro nposopa. ITycTs neproHa4aNbHO KOHTYP HMen dopmy
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oxpy:kroctH (puc. 257, a). BricTphIM ABHIKEHHEM DYKH MOMHO
CTAHYTh KOHTYP B Y3Kyl0 NeT/MO, SHAYHTENbHO YMEHbLIIWB
TaguM GOPa3oM OXBaThIBaeMylo uUM nacmane (puc. 257, 6).
T'anpBanoMeTp NMOKaXKET NPH 3TOM BO3HHKHOBEHHe HHAYKUHOH-
HOI'C TOKa.

Eme yaoGHee oCyecTBAeHHe OMLITA ¢ H3MEeHEHHeM ILIO-
WanK KOHTYPa 00 ¢Xeme, H3oOpaxennod Ha puc. 258, B mar-
HATHOM NOJIEe pacnoJo¥en KoHTYp abcd, onHa H3 CTOPOH KOTO-
poro (bc na puc. 258) caenana noapmkHofl. IlIpH KaxzoM ee

Ppc. 258. Ilpn ABHMeHMH cTepaus 60 H HIMeHEHHH BCACACTBRE STOTO
TJICWIAZA KOHTYpa abod, HAXORALEETOCH B MATHHTHOM noac B, B KoHTYpe
BOAXHKEET TOK.

NnepeBHMEHHH TaNbBaHOMETP ofHAPYXRBAeT BO3HHKHOBEHHE
B KOHTYPe BKHAYKUHOHNOrC TOKa. [Ipy# 9TOM npH nepefBHKEeHHH
bc BneBo (yBeauvenue naowaty abed) AHAYKIHOHABIH TOK HMEET
ORHO HalpaBACHHE, & NPH NepeABmKeHnd be Bnpaso (yMeHbiDe-
HHe mromaan abed) — nporusononoxkuce. OAHAKO H B 9TOM
C1y9ac H3MeHeHNe NJIQNI2AH KOHTYPa He NaeT HHKaKOro HHAYK-
QHOHHOTO TOK3, €CAH NJIOCKOCTh KOHTYpa Dapajielibia Ha-
NpasieHdl0 MATHUTHOrO noOJA,

Conocrapass Bce ONKCAHHBE ONLITH, MW MOXeM chopmyan-
PoOBAThL YCJOBHA BOIHHKHOBEHHA WHAYKIKOHHOTO TOKa B obmed
opme. Bo Beex paccMOTPEHHBIX C/TyYagX MH AMEIH KOHTYP,
noMeuleHHul B MarHUTHOE moOJe, NPUYEM IJIOCKOCTb KOHTYPA
MOTJIa COCTABASTE TOT HAM HHOM YIOJI € BampaBjeHuem Mal-
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HUTHOR HHAYKUMH. OG03HAYEM NACIAXL, OFPAHHYCHHYIO KOH-
TYpOM, 4epe3 S, MATHHTHYIO HHAYKIHIO oA uepe3 B, a yroa
MeN(1y HallpaBleHHeM MaTHHTHOH HHIYKUMH H IUIOCKOCTBIO
KOHTypa depes ¢. B TakoMm cayuae cocrapasiomias MaTHHTHOH
HHAYKUMH, NepneHAHKYJAApHas K NJO-

CKOCTH KOHTYpa, GYZET papHa MO MO- 8, g
aymo (puc, 259)
B, = Bsing,
L sinQ P /

Tpoussenguue B S bl GyaeM HasH- 8y
BaTh AOMOKOM MOSHUMHOL undyKy *)
HAH, KOpOUe, MOSHUMHOIM  NOMOKOM
uepe3 KOHTYD; STY BRIMUHHY MH 6y AeM
oGosHagath GykeoA . Takum obpazom,

®=B,S=BSsing. (138.1)
Puc. 259. Paanoxenve

Bo Bcex Ge3 HCKMOYCHUA PaccMOT-  marnwrnoll HEayxuus £
PEeHHBIX CHy4afX MW TeM HAH HHBIM Ea coctaptaomyo B,
cnocofoM B3MEeHANH MATHHTHHIA MOTOK  MepUEHAHKYASpPHYI0 X
@. B ofHnX cayudasx MB OCYMIeCTB/sj- (WIOCKOCTE HRAyKUMAR-

HOT'Q KOHTYDA, B COCTAB~

7R 3TO NyTEM HSMEHEHHA MATHHTHOR ;oo By, napan-
HHAYKUKA B (puc. 254); B ADYTMX CAY-  neneuyio srolt miocko-
4anX U3MeHAJICH yron ¢ (pmc. 256); B ot
TPpeThlX — mwiomand S {puc. 257). B o6-
IeM CAydae, KOHEURO, BOSMOMKHO OJNHOBPEMEHHOE H3MeHeHHe
BCEX 3THX BENMUYMH, ONPERENSIOMIMX MATHHTHHIA MOTOK Yepes
KOHTYpP. BHuMaTe/lbHO® PacCMOTPeHHE CaMHX Pas’HOOOGPASHHX
HHIYKUMOHHKX ONLFOB NOKA43bIBAeT, YTO KHHAYKUHOHHMA TOK
BO3HHK2eT TOT/I2 M TOVILKO TOTAA, KOTLA H3MEHACTCA MarHATHLIM
notok @; MHAYKUMOHHHA TOK HHKOTAA He BO3HHKAET, eClH
MarsuTHHA noTox @ depes RaHHHII KOUTYP OCTaeTc HeH3MeH-
ueim, Hrak:

Hpu 6CaKOM USMEHEHUI MASHUMHO20 NOMOKA 4EPe3 Nposo-
QAL KORMYD 8 SMOM KDRITIYPE BO3RUKALIT dACKMUsecKul MoK,

B stoM M 3aKmouaercA OfWH H3 BaxHeRIIMX 3aKOHOB NPH-
POABl — 3AKOH SACKTPOMAlHHTHOR MHAYXUHW, OTKPHTHA Pa-
papeem B 1831 r.

*) Mu yxasusann yxe (§§ 17 u 122), 910 RapTHHY AAAnl MarvuTHOrO
0OAA, KaX H NMOAA 3NEETPHYECKOTD, MOKHO HePTHTL T2K, 9TO0N YMCAD JH-
unil, NpUXoAAMeec HA CAWBHLY IVICHI2TH KOHTYDA, OLlI0 PaBHO MORYNIO
COCTARNAIMIER TONA, MepneHAHKYAADHOR K NIOCKOCTH XOWTYpa. Taxmu

230M, MATHHTHHR NMOTOK Yeped KOHTYP MOMHO HarAAAHO NPEJCTABANTE

KaK NOAHOB WHOAO MHHHA MO, MPOXONAIMHX Yepe3 MIOWANS KOHTYDA.
OTCI0fa # RPOHCXOSHT CAGBO SEOTOK?,
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? 138.1, Karywxy 1 n I naxozsrca ogna emyTpy npyrofi {puc. 260).
B nens nepeoft priiovera GaTaped, B Benk BTopoli — TalbpaROMeET].
Ecan p lepsyio EatyiIRY BABKTaTh HAH BLABATATH HI Hee XKeseannf
CTepiKeHb, TO raibPaHOMeTp OGHADYMMT BOSHHKHOBEHHE PO BTOpof
ESTYIIKE HHAYKOHOWHOIC TOEA. SICHHTE HTOT ONMMWT,

I I

+I""l:-

Pec, 260. K ynpaxaenmo 138.1

138.2, Tlpononounan paMia BpamaeTcd B ONHOPOXHOM MATHHT-
HOM noNe BOKPYT OCH, Mapainedeaoll MarAHTHOR HHIYKIHH.
Byper nu 8 Heft BOSHHRATL NEAYHOMOHERIA TOK?

138.8. Bossixaer A 3.2.c. KOHA Ha KOHOAX CTaARHON OcE
SBTOMOGHAA NpH ero ABuKeHWB? [IpM xakoM HalpaB/eHHi LpuKe~
HHA aPTOMOGHAA 9Ta 9. A.C. HAaAGGILINAA B NPH KAKOM HAWMEHb-
nian? 3aBHCHT W 9.4.C, REAYKUHMH OT CROPOCTE aproMofhas?
138.4. Illacca apToMOOHEAS BMECTe ¢ ABYMSA OCAMH COCTABJACT 3AMK-
ByTfi NpoBoAAnHA KouTYp. Masynapyercs aH B HeM TOK HpH JBH-
#Menyud apromofunn? Kag corfacoBaTb OTBeT 5TOHN 3a39H ¢ peayfhk-
TaTaMH aafnaun 138.37

138.5. ITouemy npH yAape MOKHMH HHOTZA B HeCKOJLKEX MeTpax
OT MecTa YIapa OGHADYMHSaNHCh NOPPEKASHRS UYBCTBHTCIBHWX
SNeKTPOHIMepHTENRHMX NpHGOpoB, 2 Takke NiaBHIHCh Ipejoxpa-
HETENH B OCBETHTeAbHOH coTH?

§ 139. Hanpanaenue wnaykngounoro toka. Ilpasuso Jlenna.
B onnTax, onmHcanHLX B NpefHAYiEM naparpacde, Mb BHIEAH,
Y10 B PASAHYHBIX CAYYasX HanpapieHHe HHAYKUHOHHOIO TOKa
MOXeT OHTb PasfMyHO; OTGPOC raJbBRHOMETPa MPOHCXOAHA
HHOTAR B OIHY CTOPOHY, HHOr#a — B jpyryw. Teneps Mu
nocrapaeMcs Hafty ofilee NMpapuiao, KOTOPHM ONpeRenfercd
HanpapieHHe HHAYKOIHOHEOTO TCKA.

Jna $Toro npocnelinM BHEMATE/IBHO 3a HanpaBleHUEM TOKa
B KaKOM-HulyAb HHAYKIHOHHOM ONWTE, HANPHMEP B ONHITE,
K3o0paskentoM Ha puc. 2564, a. Cxema 3TOro ORWTAa NOKasaua
Ha pHC. 261, npuueM Kaxaaa u3 Karywek [ u Il usoGpaxena B
BH/I¢ OJHOTO BHTKA, a CTPeNxH [, H Iy, YKAIHBAKT COOT-
BeTCTBEHHO HANpaBieHye NMepBRUHONC ToKa B Katyuxe I u na-
npapneyne HHAYKOHOHHOrO ToKa B KaTtymke Il

Puc. 261, g OTHOCHTCH K CAyYal0, KOTA& TOK [, VCHIH-
paercd, a puc. 261, 6 — K cayualo, Koraa OH ocaabasierca,
Mul BHIEM, YTO B NEePBOM CNy4ae, T. €. BPH YCHAEHHH MarHHT-
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HOTO ROAA, W CENOBATENbHO, MPH YRENHUCHAM MATHHTHOTO
NOTOKa, TOKK B KaTywxax | m II umeior nporHsononoxHuie
HanpaBAeHus; HAAPOTHB, B CAYYAe, KOTAA HHAYKIHA APOHCXO-
HMT BCREACTBHE OCHAGNEHHA MATHATHOTO OV, T. €. TPH YMeHbe
WEHRR MATHUTHOTO NOTOKA, ofa vToxa [, u I, wumeor
OJMHAKOBHe HanpanaeHds. Muade MoXHO CKasaTh, 9TO KOTda
TIPHYUHOH MBAYKUAH RBAAETCH YCHJAGHHWE MATHHTHOTO fOTOKa,
NpOHU3HIBAIOINErD BAOIAAL KOHTYPR, TO BO3HHKAIWHA HHAYK-
IHORHLIY TOK HanpaBfieH TaK, YTO OH ocaafifeT nepBoHAYaib-
Heill MargHTELIA TI0TOK. Hanporus, xoraa unpyxuns npoucxo-

I

Puc 261. Casish memay Hanpee/ieHAeM TEPBHTIHOTO TOKA /nepg, CO3NAID-
Iere MATHUTHOR Oode, B HATPABJEHREM HHIYXUHOHHOIO TOKA [ygxt
G) OpH yCWReHHH MaFHHTEOFQ NoAs; 6} ApH OCHalleHEN MAPHHETHOMG NOJS

JIHT BCHEJCTBHe OcSialleHdsi MarHWTHOTO TOTOK2, MarHHTHO
nos¢ HHAYKIHOHHOTO TOKA YCHIAHEaeT fepPBOHAYaNbHHE Mar-
HHTHEIi NOTOK.

TTonydeHHEI® HaMB PeSYNLTAT MOXEO CHOPMYIHPOBATL B
BHne ofilero npaexAa:

Hudyxguonnoild mox ecea0a umeem maxoe Hanpasaenue, npu
KOMOpOM €20 MAZHUMKOE rnoAe ymexvuwaem (Komnencupyem)
USMEHEHUE MAZHUIMHO20 HOMOKA, AGASIOWEECR NPUCUHOL BOSHUK-
HOBEHUA 8MOZ0 MmoKa.

210 ofiige npapuao colMIORARTCA BO BCeX Ge2 HCKMOYeHHA
cayyanx HEAYKUMH. PaccMoTpHM, B WacTHOCTH, cayuali, Korja
HHAYKIHA BEI3BIBACTCA NepeMellleHHeM KOATYPa HAH TacTH ero
OTHOCHTENbHO MZrHWTHOro mons, Takoh onwT u3o6paxeH
Ba puc. 253, a cxema ero moKasana Ha puc. 262, npuuem cTpenky
HAa BUTKe YKajhBAIOT HATDABNEHHE TOKA, HHAYLHDYeMoro B
KaTYILKe HpPH e DPHIVIHKEHHE K ceBeDHOMY Nomocy marauTa N
(puc. 262, @) unu npn ee yaaNeHHH OT STOTO nontoca (puc. 262,6).
lJ[)OJIbSyﬁCb npasunom Oypasunxa (§ 124), nerko onpenennts
HanpapJeHHe MATHHTHOTO 110ASl WHAYKIWOHHOTO TOKa u yOe-
JHTbCH, UTO OHO COOTBETCTBYET C(OPMYJAHPOBAHHOMY Bl
npabuay.
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O6paThM Tenepdb BHKMaHHe Ha Takoli pakr. Korga s karyu-
K€ BOSHHKAET HHAYKUHOHHEIA TOK, OHa CTAHOBUTCA 3KBUBANECHT-
HOR MarHuTy, NOJOMKEHHe CEBEPHOrO H JOXKHOTO MOMIIOCOB KOTO~
POTO MOXHO ONPENETUTD N0 Npasuny Gypasunka. Ha puc. 262
NIOKa3aHo, YTO B CAYyYae a) HAa BepXHeM KOHUE KaTymKH BO3-
HEKaeT ceBePHbIA NOMIOC, a B caydae §) — oKuui nomoc, U
HTOr0 PUCYHKE Mbl BHAHM, YTO KOFJA MH NPHOAMKAEM K HHAYK-
UMOHHOH KATYLIKe, CKadeM, ceBepHMWE momoc Marunta N, To
Ha GanmafimeM K HeMy KOHHg KatYuwIKH BOIHHK2ET TaKxke ce-
BePHBIA TOMIOC, a KOrAA MEI YAAAseM OT KaTYWKH ceBepHiif
3 S nomoc MarguTa N, 10 Ha Gankan-
IeM KOHIE KaTYHIKH BOHHKaeT KK~
Auft monoc. Ho, Kak MB! SHaeM,
MArHuTH, ofpallleHHue ApyT K Apy-
Iy OAHOMMEHHEIMM MOJIOCaMH, OT-
TaXKUBAIOTCA, a Pa3sHOHMEHHEBIMH,—
t— npurarasaiorca. [loaromy, korja nu-
DYKIHS  OPOMCXOQMT  BCJIEACTBHE
npuGaKuKenus MACHRTA K KaTyllixe,
TO CHJB B3aMMOZEfiCTBHA  MEXALY
] MATHHTOM W MHAYKUHOHHRIM TOHKOM
=N = OTTAJKHBAICT MATHAT OT KaTylIRH, a
KOrAg8 MHEYKUHA NPOUCXOAUT LpH
D I g,:::lnganu MarHuTa OT KaTyDIKH, TO
PUTATKBAIOTCA APYT K IPYTY.
a4 & Takum ofpasom, AR cayvaes, KoOI-
HPHC- Jggﬁnogafg:ame:&e Ja MHEYKUHSA NPOHCXOAHT BCASACT-
“mmem o towrype DHC ABHMEHHA MalRHTZ HIH BCEro
a) NDH NpHGANKenun K ye- HMHAYKUMOHHOIO KOHMTYDA B LEJIOM,
My MaTHHTR; §) DpH yuane- MBI MOXEM YCTAHOBHTBH Clegyioliee
WRH OT HETC MarneTa ofiee MpaBudc, 70 CYWECTBY pas-
HOCHNbHOE [PaBHAY, chopMynnpo-
BAHHOMY BHIIE, HO ONA 3THX Chaydaes Oosee YAOGHOe:
Hudyxguonnsid mox sceeda umeenm maxoe REAPABIERUE, YD
dsaumodelicmenue €20 C NEPBUMHLIM MAZHUMHBIM HOAEM NPOMUE-
dedfcrnayem momy Osudceruso, 6cALdcmene Komopozo npoucxodum
nudyKyua.
210 npaBuno HOCHT Haspanue npasuaa Jenya *).
Npapano Jlenna cTout B TecHol CBAIY C 3aXOHOM COXDANEHHA SHEPTHA.
B camom nene, npencrapiM cefe, Hanpuuep, 9TC NpH NpHOAHIKERHR cepep-

HOTO NOAICa MaTHHETA N K CONEHORLY TOK B HeM HMeJ GBI HallpaB/leHHe, NpoO-
THBOIIOAMKHOE TOMY, Kakoro TpeSyer npasuno Jlenna, 1. e. 970 Ba Gauxkaii-

1

*) B cawmoit obmeit dopmyanposne npapnno JIeHUA FAACHT, YTC HA-
AYENROHHMA TOX Beerfa Kanpaplted Tax, 4TOGH DpoTHBOAEACTROBATD
NpRYNHEe, €r¢ BRINBAIQUIEH.
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meM X MaTHHTY KOHIE CORCHOMAA BOJAHKAM Ou He ceseprmft, a roxunit no-
moc. B sToM chywae Medny coNenomAoM B MATHHTOM BOIHRKNY O e CRIM
OTT2JKWBaHHA, 8 CHJH NpATAMEHAA, MarHuT mpogomsman §H camonpous-
BOJILHO K ¢O Bee Goabplielt cKOPOCTLIC MpHGMIXATLCH K COJEHOMRY, COSAA-
Bafl B HeM Boe GONbIUHE HHAYKIHOHHHE TORH W TEM CaMEM BCe Gofiee yRe-
NHYHBAA CUAY, DPHTATHBANYIC €ro K coeHOHZY. TakuM obpazoM, Gea
BesRON 2ATPATH BHemHed patioTH ME HoayTHAN OH, ¢ OAROA cTOpOMH, Ae-
npepLBHOE YCKOPEHHOE JIBIIKeHWE MATHRTA K CONCHOWAY, 8 ¢ APYrod, Bce
Gonee Bo3pacTAIOMMA TOK B COMcHONAE, COOCOOHHA NPORIBONKTE paBory.
ficao, YTO 310 HEBOSMOMHEO H STO WRIYKIAOHHKIE TOR He MOMET HMETh ApY-
TOI'D HATPABNEAYUSA, YeM TO, KOTOPOE YEasupaercd npasunok Jlemna, B tou
Me MOKHO YGeANTBCA, PaccMaTPHBan ¥ APYTHE CAYNAH HHAYRHAM.

Ha puc. 263 noxasan oueHb npocTofl ¥ HaTASAHMA OMMT,
HAMOCTPHPYIOIHA npaBrao Jlenna, ANMOMHHEEBOE KOJBIO,
CAYKallee HHAYKUMORHOR KaTylIKof, noxsemeno B6AH3H
fOJIOCOB CHJIBHOIG MATHHTA H/AH BSJCKTPOMarHura, KOTOPHIA
MOXCHO TIEPERBUTATH N0 PeIbcy. CTOABHTAA MaTHHT OT KoNkla,
YBuAuM, 4TO KOAbLO cheiyer 3a wuMm. Hamporus, npunpuras
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Puc. 263. Hanyxunonnas KaTym- Pac. 264, Bpamente wars
Ka B fopMe Konena NojBewess uuta ] cosjaer Bpawlaio-
MeXQy RoMiocaMH MarHdra. Ecan IieecA MalEUTHOE NOMe,
MATHHT OTOABHTATh OT RoAblid, To KOTOpoe TIPHBOANT BO Bpar
KOALIO CAGAYeT 3a HHM, Ecan 1eRKe ROJAbLO 2

MATHHT NPHABHTATE K KOJABILY, TO
OHO ¥XOAHT OT MAarHHTA

MAaruuT K KOAbNY, OCHApYXHM, YTO KOABIO YXOAHT OT MarHH-
Ta. B OGOHX cAy4aAX Dpu JBHKEHRH MATHUTA HSMEHAETCA
MATHHTHHIE MOTOK CKBO3h KOJIBII0, i B KOJABIE BOSHHKAET HH-
AykunyonHwfi ToK. Ilo mpasuny Jlenua 2moT TOK Hanpasned
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TaK, YT0 BIAUMOACHCTBHE €r0 € ePeMEllAIIEMCA MATHHTOM
TOPMO3HT JBMIKeHHe MaCHWTa; COTNACHO TPETbeMY 3JaKOHY
Huotona {(cm, ToM I) cHABL NPOTHBOZEHCTBHA MPHJIOKEHH X
KOJIbLY ¥ EHSHBAIOT ero NepeMelieHHd.

Ha puc. 264 nsofpameH aHAACTHYHHA ONMT, B KOTOPOM
upamMoAuAelinOe IBMKeHHe 3aMeHeHo Bpamerwed. Ilpu Bpa-
IeHHH MarHnTa / moJe, oCTaBasck NOCTORHHEIM MO MOAYJIO,
BpainaeTcA BMeCTe ¢ HUM, BesleacTsue 3TOTO MarHMTHBIR MOTOK

gepes Konbio 2 BCe BpeMA H3-
MEHACTCA H B KOAbIle HHAYLHPY~
ered 10K, [Ipumensa npasnio
- Jlenna n npHH¥Mad BO BHUMa-
-

H uye Tpethit 3akon Hulorona, My
b JerKo NoiimMeM, w10 KOALLO, 0~
+ MelIeHROE BO  BpANIAOLIescs
MarguTHOE NOfe, NPHXOMHUT BO
R allz BpallieHHe B TY e CTOPOHY,

B Kakyl BPAUIaeTcs AOJe.
Pic. 265, K yrnpamuenwo 130,1 Ha 7ot onuT Hyx#0 ofpa-

THTb 0CO60e BHHMAaHME, TaK Kak
oH ofifieryaeT noHUMAaHKHe ycTpoficTBA OFHOTO H3 HanGosee pac-
[MPOCTPAaHEHHBIX THROB NMEKTPHUECKHX MOTOPOB.

? 130.1. PagoM pacnonomeHn Ap2 ANPRHLIX MPOBOZHHEA & W b (pEC.
265); nepeHf M3 HHX coel¥HeH ¢ HCTOVHIIKOM ToKa, BTOPOA — ¢

raabeanoseTpos. ECAH kakuM-BHOYAL cnocoBoM, HanpHMep ¢ OMO-
SILI PEOCTATA, HOMEHHTH CHAY TOKA B FepBEOM NPOBOAHHKE, TO Tafib-
sasoMerp ofHapyKUT BOSHWKHOBEHHE BO BTOPOM NPOBOAHHKE HHAYK-
DHOHROTO ToK2. QOBACHNTE STOT onmuiT. Kak npoxonar s 3ToM cayyae
JHHHH MATHETHOFO NOAR H FAe HaXOAMTCA MHAYRKUHOHHBR ROHTYD?
Kak Hanpas/es HHAYKURORHEE TOK IPH YCHIeHHH H DpH ocAabhesny
[EPBHYHOrO TOKaP
139.2, [l1n HBEAYKIMOHEOTO OMNWTa, HSOGpAMEHHOTO Ha puc. 258,
onpefennte, NONLAYICH NPaBRIOM JleHlla B KPaREIOM /eBOH DYKH,
HalpapredHe WHAYKUHOHROTO TOKA, Npennosarad, WIo MalAHTHOR
none HANMpanfieRo CHH3Y BBEPX, a DPOBONHMK JBHXKETCH cliehd Ha.
npaso. Kak HamMeHHTCH Hanpas/ieRHe WHAYKIMOHHOTO TOKa, echy
H3MEHHTL Ha ofpaTHOE HANpARNEHYE MATHHTAOIQ TOAS WAH HATIPABAE-
Hie ARAKeHHA DpopoARHKA? JIAR HampaslieHHd TOK2 B NPOBOAHHKE
bc chopMynupyfATe ARAAOTAIEOE SNPABAAC NPaBON PYKHs,
130.3, [ponssomirer nBAyKuuoRHE A onuT, Hsolpaxenund Ha pue.
260. 3naxn nomocos SaTapeH yuasamh H2 pucyHre, Onpefieaute
BampapiielHe ToKa B KaTyluke II ApH BABHTAHHE MeAe3HOFO Ceplied.
HYKa A NpH BHABWFAHHK €r0 HI Katywka I

§ 140. Ocuosnofi 3akou saextpoMaruMTHOR Muaykuxsd. Ocuos-
Hofi 8aKOH 3NEKTPOMATHKTHOH HHAYKIAH TVIACHT, YTO HHAYK-
U.KOHHblﬁ TOK BO3HHKAET B IpOBOIALLEM Koﬂrype NPpH BCAKOM
HSMeHeHWH MaTHHTHOTO NOTOKA, NPOHHU3LIBAIOWEND MOBEDX-
HOCTb, OXBAUEHHYI0 3THM KoHTypoM. OZHAKO, TNPOHIBOAA

3%



COBEPITEHHO OIWHARKOBOE M3MeHeHHEe MATHHTHOrO TOTOKa B
pasTHYHEX KOHTYPax, OTIHYAIOUIHXCH TOJALKO MaTepHaloM,
H3 KOTOPOro CHeAank! STH KOHTYPH, M OGHapyXAM, WTC B HHX
HHAYUMPYIOTCA TOKH PasiuuHOA cHAW. MarotoBum, Hanprmep,
ABE KaTyiIKH, COBEDIUCHHO OXHHAKOBHE N0 pasmepam, GopMe H
WHCHY BHTKOB, ONHY H3 MeAHON MPOBOJIOKH, & APYTYIO HS HH-
XPOMOBOR MPOBOJIOKH TOTO JKe CeYeHHS M AMAWRE, H OMECTHM
HX B OJHO H TO K€ MATHHTHOE IIOJI€, HANpUMEP BHYTPb JAJHH-
HOTO COJMICHOHJ2, OJHRAKOBO OPHEHTHPOBAB XKATYIIKH IO
OTHOILEHHIO K HANPaBNeRHIO noNa. Brukmouas MarHuTHOS novte,
Mul 00HapyKHUM B OOEHX KATYIMKAX HMAYKUKOHHBE TOKH, HO
CHAa TOKa B MeAHOR Kartywxe Gyaer B 70 pas Goabmie, ueM B
HuxpoMosoit. IlpoRoga pasmoofpashHble OMHTH  [ORXOSHOTO
pona, Ml yOeRHMCS, BTO UHOYKyUORHAIL MoK mem BorbLue, %em
MEHbUIE SACKMPUNECKDE CONPOMUBACHUE KAMYWKU, €CAU oce
OCIMOALHLIE  HCACBHR — onbima oo
snosne odunaroser *). I zr t%
370 ofiCTOATENIBCTRO [PHBO-
JHT K MBICJH, YTO IPH HEH3MEH-
HEIX YCAOBHAX ORBITA B KaTylll- 7
Ke HHAYDHDYeTCH OnpefleieHHas
3. A. €., a CHJia TOKA, BOSHHKa- @
fowero 6n1arozaps SToMy, onpe- Puc, 266, [Ipn ypenuzesHE CO

Aeanercd 3aKoHOM OMa H O poorurjenua HAfYKIWONHOR memH
STOMY OKalWBaeTca oﬁpa’rm RHAYKDHOHHEA TOK YMeHLIIaeTeq

NPONOPHHOHANBHOR  INEKTPH- amr;::;tm;opgr n:c;;:zﬂ ;3&3.
qec?&i&ﬁﬁg&?engg;;ﬁé goM, 11 — kaTyllka ¢ HHAYROH-
+ OHHEEM TOKOM

OCYINECTBHTE OpocToll  OIMT,

nokaskpaomuii, 910 042 uNdykyuotns mokos saxon Oma
coxpansent anavwenue. IIpACOESHHAM KOHUH KaTYIIKK, B KOTO~
poi HHAYUHPYETCA TOK, K Kakofi-HHOYAb LelH, COnPOTABICHHE
KOTOpOl MOXHO H3MEHSTh, H BEINOIHHM COOTBETCTBYIOLLHE
HaMepenns, Brmounm, HampHmep, KaTymxy I (puc. 266) B
CETh TOPORCKOrD MEepPeMeliHONe TOKA, KOTOpPHH, Kak H3BeCTHO,
100 paa B CeKyHAY H3SMeHSIET CBOe HANpPaBACHHE M, CAEAOBa-
Tenbho, 100 pa3s B ceKyHAy YMeHLIIAeTCs JI0 HYJAS H BHOBb Ji0-
CTHF2eT MaKCHMAJIBHOTO 3Haverus. TaK Kak Tok B Karyuxe I,
a 3HAUHT, W €T0 MATHHTHOE NOJe HelPepHBHO H3MEHAITCA,
t0 B Katyiike 11 €yaer Boe Bpema HEAYUMPOBATECA NepeMeHHAA
3. 1. ¢., HanpaBJeHHE KOTOPOR Tagme OYAST H3IMEHATHCA,

*) Ilpeanonaraercs, YTO MPH HSMEPEHHAX CHJB! TOKA ME MoXeMm Hpe-
BeSpest COMPOTHRAEHHEM H3MEPHTEIBHOIO npHOopa NO CpPaBHEHHD ¢ CO+
NPOTHB/EMHEM KATYILIKH,
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B umens wmayxuuonuofi xarymku Il Bxmounm B KavecTee
HENMKATOPA TOKA JIAMIOYKY HAKAJIHBAHHA H MOCASAOBATENBHO
¢ Heit peocrar, MEAYKUROHRHIE TOK, NmepeMeHHLIN WO CHAC H
HAIIDABACHHIO, NPOXOAA 4Yepe3 HHIb JAaMNOYKH, OYJAET ee
HarpeBaTh M MOMET JOBeCTH ZO APKOro Haxana. He mensa uu
KaryieK, HE HX B3AHMHOTO PacNOVIOMEHHH, YBEMIHUHM COMDPO-
THBJIEHHE MEAYKUHOHHON Uens B ABa-TpH pasa, mepeABurast
NBHIKOK PeocTaTa, Mu yBUIHM, UTO JaMNOUKa OyheT CBETHTHCH
SHAUHTENILHO GoMee c1alhiM, KPaCHOBaTHIM HAK4JIOM, HTO yKa-
SHBJeT Ha yMeHbIICHHE TOR4, HAYINErO wuepe3 Hee,
3amMeHHB JaMNOYKY TennoBHM amnepmerpom (§ 44), Mt
MOMEM U3MEPHTH CHIY MHAYKUHOHHOTO TOK2; H3Mepds, KPoMe
TOTO, MOAHOE conpoTusNenHne Beell nenn, MB! ybenHmca B TOM,
4TO0 M A HHAYKUUOHHBIX TOKOB CHpaBeliuB SakoH Oma

{§ 46):

rae I — cuna toxka, R — monHoe COMpOTHBAEHHe LemK, T. €.
CYMMa CONPOTHBAEHHS HHAYKUHOHHON KATYILKH M CONPOTHB-
JIeHUS1 OCTAALHBIX 4acTefi Llenmu (peocTaTa, NAaMIOMKH, ammnep-
MeTpa H T. A.}), a 4epes &, oGo3HaseHa 3. A. €. HHAYKUHH,
OCTAIOLLAACA HEHIMEHHOHN NPH HW3MEHEHUH COTPOTHBIACHHA
LedH B HamHX ONuTax.

C moeATHEM 3. 4. C. MK BCTPEYaIHCh YiKe PaHbille MpH pac-
CMOTPEHHH BOTPoCa 06 YCJIOBHAX BOSHHKHOBEHHA H [OAAEPHA-
HE# SJIeKTpHUecKoro Toka B temd (§ 39). CymecTeennoe pasnu-
MHE MEKAY CHYUAAMH, PACCMOTPEHHEMH paHee (1. V1), 3. a. ¢,
HHAYKUNH SaKMiouaercs B olepyiomeM. B cayuse raaneanuue-
CKOTO 3JIEMEHTa, AKKYMYJAATOPA HJIH TEPMOIIEMEHTa Mbl MOIJIH
YCTaHOBHTh, YTO 9. A. C. BOSHHKAeT B ONDEJEIEeHHHX MecTax
IISNH TOKA, HMEHHO, B MNOTPAHMYHOM C/A0E MEXAY METAAA0M H
SCKTPO/HTOM HJAH B MeCTe KOHTAKTA JBYX Pa3/IHuHHX MeTad-
J08. B crydae xe uuAYKHuM 3, . C. HE COCPEAOTOUEHA B TOM
HAH HHOM Y4YaCTKe [enH, Ho JgficTByeT BO BCefi HHAYKUHOHAOM
menH B LEJAOM, T, €, BO BCeX TOUKAxX IenH, rie H3MeHAeTcA
OOTOK MATHHTHOR HHAYKIMH.

B cayuae BHTKA, OXBATHBAIILEro JHHHH NOAS, 3, A, €.
BO3HHEKAET BO BCEX TOYKAX BHTKA M MoMer OhTh NOJCYHTAHA
ONS BHTK2 B neAoM, B ¢ayuae HECKONbKMX BHTKOB TO e
DPOHCXOAMT B KAXKAOM H3 HHX: 2, 8. ¢. xamywky cxiadusaemcs
u3 9. 0. C. OMOEALHOIE BUIMKOS,

§ 141. DnexTpoxBMAKYIIAN CHAA WHAYKUMM. FiTaK, Mn yCTaHo-
BHJIH, YTO B ApOLecce HEAYKIHA BO30YXKAAeTCA 3. A, ¢, HHHYK-
uHH, OXarofaps YeMy B NPOBONHHKAX BO3HHKACT TOK, CHAR KOTO-
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poro onpezensiercd no saxony Ouma vepes 3. ., C. HHAYKUHH H
COTPOTHB/EHHE 1enn. Yeu ke onpefenserca 3. A, ¢. HHAYRUBHP

Ecny fpucmotpersca Ko BCeM RHAYKUHOHHHM ONEITaM
(§ 137), 10 nerko OGHAPYKHTH, YTO CHAA HHAYKLHOHHOTO
TOKA B KOHTYpe, a CNeA0BaTeNbHO, H 3, A, €. HRAYKUHH, OKAaSH-~
BaeTcs pasnHYHOfl B 3ABHCHMOCTH OT TOrO, GHCTPO HJIH MeA-
JIEHHO MBI TIPOH3BOJAMM H3MeHEHHE MATHHTHOTO NOTOK#, AB-
asomeec HeOOXOIHMBIM YCAOBHEM BOSHAKHOBEHHS HHAYKIHH.
YeM MefjeHHee NPOHCXOIMT fIPONECC H3MEHEHHWA MaTHHTHOTO
fIOTOKa, TeM MeHEINe 9, . ¢. HEAYKUHH H TeM MeHbile HHAYK-
LNMOHHHR TOK IPH SaJaHHOM CONPOTHBACHHH uend. TaxuM 06-
pasoM, OCYHIeCTBNIAA ORpeleleHHOe H3MeHeHHe MaCHUTHOTO
MOTOKA 32 PasAHIHOE BPeMd, MH NOYYaeM PAsNHYHYIO 3, &, C.
rHAyKuny, Ecnu B MOMeHT #; MarHUTHHIA NOTOK HMeJ 3Haye-
aie @y, a K MOMEHTY {, €ro snaueHue ¢Tano paBHHM O, TO
3a BpeMa Af={,—I, NpOH30IIIO H3MEHEHRE MACHHTHOTO NOTOKA
Ha AD =] ,—®@,. Ornomenue AD/Af aaeT UIMEHEHUE METHUT-
HOTO NOTOK& B eNHHHIIY BPEMeHH, T. €. npeicrapider coloft
CKOPOCHd  UIMEHERUR Maenmno20 nomoxa, Hsmepenns, bh-
NMONHEHHKWE NPH PAMHYHEX YCJROBHAX onHTa (B JKOGOM KOH-
Type, NpH MOGOM H3MEHeHHH SH&UeHHS MaTHHTHOTO MOTOKA W
. &), MOKashBAIOT, 9TO 3. A. C. HHAYKUHH 34BHCHT TOALKO
OT CKODOCTH HIMEHEHHS MArHMTHOTO NOTOKA. A HMeHHO:

‘3. 0. ¢. undykyuu &; NPONOPLUOHANGNE CKOPOCMU UIMEHE-
HUR MOSHWMHOZD NOMIOKO 4EpPe3 NOSEPXHOCITL, O2PANUMEHNYI0
Kormypos, npuuem B CH xoadpunyenT nponopuaonaIbLROCTH
paBEH efdHHIe, TaK 4YTO

& =5. (141.1)

Cawmo cofoll pasyMeeTcR, UTO eC/AH MATHHTHEIA NOTOK M3Me~
HAETCA ¢ TEUEHHEM BDEMEHH HEPABHOMEPHO, TO OTHOWeHHE
A®/At paet cpepsI0lo CKOPOCTh HIMEHEHHS MATHHTHOrC NOTOKA,
analoraunyo cpepueff ckopoctu gpuxenrs (oM, ToM 1), B B
COOTBETCTBEHR € 3THM (opmyaia (141.1) AaeT BOIMOKHOCTE BhHI-
YHC/HTD CPERHION 3, X. C. HHAYKLHH, Jlns onpefeneHus MIHO-
BEHHOTO 3Ha4eHUs 9, A. €. HHAYKHHH B KaKIWHA MOMEHT Bpe-
MeHH HYXKHO, TaK e KaK NpH Onpele/cHHH CKOPOCTH HEPABRO-
MEpHOIO [BHXKEHHS, DPacCMATPUBATH H3MEHEHHe MArHUTHOTO
notroka AD 3a cToNb M2kl APOMEXKYTOK BpeMend Af, 9To6H B
TedeHHe STOr0 NMPOMEXYTKA MOXKHO OBNIO MPH HaHmux cnocobax
H3MepeHHs CYHTATh H3MCHEHHe MACHUTHOTO NOTOKA PaBHOMEp-
#biM. B Takux cayuanx ormowenne AD/Af Gyner xapaxrepu-
80BaTh CKODOCTS H3MEHEHHS MACHWTHOTO IOTOKA ANA ZAHHOTO
MOMEHTA, a BRMHC/ACHHOE Ha OcHOBaHHH dopMyan (141.1)
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sxavenne AD/A! Gyjer 3HaUeHHEM 3. A, C. BEAYKORH SAA ITOrO
MoMenTa. Bee 3TH pacCyneHUR B TOYHOCTHE MOBTODAOT pac-
CYIKAEHHA, OTHOCAUIHECA K ONpEleNeHHI0 MTHOBEHHOH H cpel-
Helt CKOPOCTH B MeXaHHKe.

B mamwux paccyxiaeHuax MH NpequoJaraid, 970 HMeeM
JeN0 ¢ KOHTYPOM, COCTOSLIHM TONLKO H3 OAHOrO BHTKZ, T. €.
€ KOHTYPOM, KOTOPHHA OJuH pa3 0XBaTbiBaeT AuHun noas, B 06-
meM Clydae, KOTHA HHAYKIHOHHAS KaTymka HmeeT N OfuHa-
KOBLIX BHTKOB, KaMXIHFM M3 KOTOPLIX MCIMTHIBAET H3MEHEHHE
noToka AD, 9. A. ¢. HHAYKUHH, OueBHAxo, B N pa3s Gonbiue,
TIOTOMY HTO BHTKHM KaTYWIKH COSNAHEHB! APYF C JAPYromM nocxe-
JIOBATENBHO H 9. J. C., BOSHHKAIOIIHE B KAXKAOM H3 BHTKOB,
CKAAMBIBAOTCH. TakHM 06pasoM, 8. 4. £, uHOYKyuU, B0SRUKAIO-
waa 6 kamywxe uz N 6umxos, NPoNopYLONGAbHG WUCAY éuin-
K08 U CKOPOCHIU UBMEHCHUR MACHUMIOZ0 ROMOKE CK603b KANOLE
BUIMOK KAITHILKY.

AD
@;=N7‘7. (141.2)
B caydae, ecAH BHTKH HeOARREROBH, TAK TG H3MeHEHEA MATHHTHOTO
fOTOKa 4epes oOTAeAbHHe BHTKR papube AQ;, A, AD,, ..., cyMua
A+ ADADy|-, .. ecth DOJAHOE H3MeHERHE NOTOKA, NPOHHSM-

PAKIIEro BCE BETKE KATYUIKH, T. €. H3MeHeHHe DOTOKA deped KaTylIRy B
uesoM. 3. ji. ¢. Takoff RaTywikm

AD, |, AD A Ad
Ei=8nt+éntSnt.. = —'A"i'!"l" T{"'{'—E;!"}' Rt v i

rie 50=&@1+Aﬂ’.+d¢g+ XY

®opmyan {141.1) u (141.2) pator snavenne 9. K. ¢. HEAYK-
nHRr. UTo e KacaeTcA HaupaBRNeHHSR 9. A. ¢, HHAYKIME (Ranpas-
JIeHHS HHAYKIHOHHOTO TOKA), TO OHO ONpPEASNAeTcs NPABUIAOM
Jlenma (§ 139).

Enuuuueli MaranTHOIO notoka B CH caysxur eefep (B6) —
no uMeH# HeMenmkoro dmsuka Buabrensma Sayapza BeCepa
{1804—1891). Odun cebep npedcmasssem coGoil nomox 4epes
ROGEPXHOCTL, NAOUMEOL Komopoll pasHa 00HOMY KeadpamHoMy
MEMpY, NEPECeKGeMYi0 NEPHEHDUKYAADHUMY ¥ HEH Auruami
00R0pOFH020 ROAR ¢ MazHumAol undyxyued, pasiod odnomy
mecaa. TlpH cKOpOCTH H3MeReHHA NOTOKa, paeHoli [ B6/c,
B KOHTYPE MHIyLHpyeTcs 8. A. ¢., paBHas 1B,

? 141,1, Ha pue. 267 naobpaxes TaK RastpaeMutit «seMuolt HEZYRTODY,
Sro xatywxa 43 GoAbIIOro YHCTa BUTROR MPOBOVIOKH, KOTOPAA MOMeET
OuTL OpHBeAeHA B GRICTpOE BpAIlERHE EOKPYT ocH 00, coBuaamouielt
¢ ¢¢ BeDTHKAILHWM aHaMerpoM. TIpH BpameRMH 5TOf EKaTYmEKH 8
MATHATHOM novie 3emsTH B Heft ROSHHKaeT HHAYKOHOHEEA sleKTpRYe-

ckuft Tox. PasGepHre cliefyiouie TPH CAYYaA: A)HEAYETOD BPAMALTCH
oKoMio BepTHKaAbHOR ocH 0O0; 6) och BpalieHHS TOPH3ONTANGLHA B
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sanpas/iena HO MAFHBTHOMY MepRanany (c cesepa Ha I0F); B) OCh BPa-
HIEEHA IOpHACHTANLEE H HANpaBlela NEPNeHAARYASPHO K MATHHY-
HOMY MepHAMaHy (C sanaja Ha BOCTOR). KaEad COCTARAAIOMAA SeM-
HOTO MAFHHTHOTO NOJA OGYCAOBAHERET HHAYEIHIO B KOKAOM NS STHX
caydaes? B kKaxoM cayyae HHAYROHOHELHE TOK NpH NPOYHX PaBHKX
cAOBEAX Oyper HaWOoanmmM? EchH HakloseHNe B AzHEHOM MecTe
eMIA PaBHO 70°, TO B KAKOM H2 CTYHALS -— &) BAA 6} — BHIYKIEOH-
Bufi Tox Gyner Gonnie?
141.2, Katymgka szemsoro nup.ylrgg coxepxrr 500 mHTMOR, nAo.
L&Ak xwom BHTEa paBHa 1200 cx®. Haaykrop spamaertes ¢ 52¢T0-
Toit 20 ., 3Haf, YTO FOPHSORTAABLAAR COCTABANONLIAR BEARYRIMR
S8eNHOTO DOAA B N2ZRHOM MecTe
papia 5+10-% Ta W 4ro nakaone-
Bue papEo 60°, BHuHCAIHTE AR
Ka¥boro u3 caydsen, pasolpas-
HHX B npeibiiymed sapade, cpefs
Hee 8HaYeHHe 8,%.¢. HARYKIHH H
MaKCHMANBHOR IHANEHHE N[OTOKA
MarHHTHOR HHAYKURH YUcpes OfHH
BHTDE KaTymKH.
141.3. B gaTymike Gez MeaesHoro
cepleuHHRa, HMelomel JAHRY 256 cM
w anametp 10 oM H comepxamedt
1000 euTkOB, TOK fannouepno
yBenwunsacrca 22 1 Asale. Ha
BTY KaTyWIKy Hajeta Xpyras xa-
TYMK#, coZepXamas 100 pH™
kop. Kaxaa s.5.c. SyJeT HUAYUH-
poBarTbCH B Hedt?
141.4, Karymrka, cOocCTOAmIAR W3
100 BHTKOB RPOBOMOKE ¢ pajHy-~
COM BHTEa | cM, NOmellgHA MeXIy
NOMOCAME SVIeRTPpoMarHuTa. onnn
e NMPHCOEANHEHE K HEMePHTeILRO-
My OpHGOpY, RoTOpeRk nokasal,
Uy APH BHHEMAMAR KATYIIKH B3
TIONSL WIH BEIKMIOUCHRH BJEKTPOMATHHTA B K&TYWIKE EpOTeKaer HM-
Ayupposanimfi sapag 6,28 mxKa, CoHpoTHBAeHHe KATYIIKE paB-
Bo 50 Ou, CONpOTHBMCHRE TANLBABOMETPS pasHO 15650 Om. Buaic-
JliTe MATHHTHYIO HERYEKIWIO B MeXXAYNOJIOCHOM NpOCTpAHCTBE S/AeKT-
POMATRHTA,
141.5. Karywka, EMeiomias conpoTefente 1000 OM B cocTodman us
100 puTKOR ¢ mWIOWANBC B , GLUTa BHECEHR B OJHOPORHOE NGk
MEXCAYNIOMIOCHOrO HPOCTPAHCTBA SJACKTPOMATHMTE TaK, YTC JIHHHA
MAFHHTHOTO NIOJIA OKA34JRCH NepTeHABKY IRPARMA K NIOCKOCTH BET.
KOB KaTymKe. [IpH sToM B Fell mafynuposancs sapan 2 mxKi, Baun.
CHTe MEFEHTHYK) HEAYKIHIO B MEXIyNOIIOCHOM HpoctpaHcTee Mar-
HHTA.
141.6. Karofi sapas OyleT RHEYLHPOBAH B KaTYIURe Npeimayied
safiail, ¢CAH Mul TIORCDHEM €& B MEXAYNOMOCHOM NpPOCTPABCTEE
SAEKTPOMATHATA TAK, YTOOH RAOCKOCTE €@ BETKOB COCTaBHAa yTOJ
30° ¢ AKEESMH DONA?

Puc. 267, K ynpaxsenno
141.1

§ 142, AReKTPOMAFEATHAA WHAYKOHS H cBaa Jlopenua. Bosmurnopenze
&, 2. ¢. ARZYKUME B Te14X, JBEXYMAXCA B MArHATHOM Hojte, MOMGET GHThH
NeTKO NOHATO C TOYKH 3peHuA mpepcTanenus o cmae Jlopenua (§ 136).
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TIpencrasum cele Kakoe-HUGYIb TEAC, HRNpPHMED cTepRent ab, fBRKYIINACH
B MarAUTHOM none ¢ HHayKuped B. IIng npocToTh NPeInoaciKMM, YTO Hz-
NPaBJACHAA CTepXHA ab, markuTholl HHAYRUHN B B CKOpOCTH ABMIKEHHA ©
ES3HMHO NePHEHABKYAAPEE (puc. 268). Jesmxente cTePKHA &CTb B TO Ke
BpeMsi ABHMIKEHHE MOJOMHYTCALHNX H OTPHOATENLHWX SapAloB, BXOASMX
B COCTaB MOJIEKYA BTORG cTepxkus. H Te B APYrue ABHAKYTCA B OXHY CTOPOHY,
B CTOPONY ABHAERHE CAMOFC cTepXnR ab, Marzutnoe nohe aeficTeyer na
STH 3apapst, cornacko § 136, chaofi Jiopenla, cTpeMACh NePeNABHTATD TIONO-
AHUTeNbHbE 38PSAN B OJIHY CTOPOHY, X KORHUY b, a 0TpHUATEALEHE B APYIYIO,
K Korny a@. TakHM ofpasom, feficTeHe cH/IH JIoperna NPHROIHT K BOSHHE-
HOBEHHIO 8, @, €., KOTOPYI0 MH # HAIWBaeM 5, J. ¢. HHAYKIAH.

B caydae nBHMeRHS METAAAHYECKOrO CTePIKHA TOAOMKHTC/ALHIE HOHM,
COCTARNAUIAE OCTOR CTEPIKHA, HE MOTYT TepeMeImaThes BAOAL Hero, a
OTPHIATEABHNE SapAA — NORBHIKHWE HIEKTPOHN — OyAYT CKANIMBAThCA

/ = 5

l o

Puc, 268. K ofeackennio 9exTpoMArauTHON HEIYKUHH UDH HOMOLIH CHJSI

JlopeHua. MeXAy TOUREMA G B b CTEDPHHA HRAYLHDYETCR 9. A. C., Hanpab-
JieHHad OT TOUKH & K TOUKe a

B H30HTKE ¥ KOHIA a; KoneR & OyI2T XapaKTePHIOBATLCH HELOCTATHOM SJeK~
rponos. Boonnkinee nanprxenie U p W onpeaeaser cobofi 5. J. ¢. HHALYK-
uuy. B cayuae aBmxenus cronba SAeKTPONHTA NONOKHTEAbHHE H OTpHIA-
TeNbHES HORK HAKANAHBRIOTC NON AeficTRHeM CHA Jlopeuda Ha NpOTHBO-
TIOAOMHHX KOHIAX ¢Toa6a. B caydae me ABHMEHEHA AHIAEKTPYKA pasfene-
HRe 9apsAos Nox geficTeHeM cHAM JIopeHNa NPHBOART K DOXAPHIANHH AM-
saextpuka (§ 37). Bru npencrasienys ocolieHHO YAOGHN NPH HCC/ELOBALMM
BOSHHKHOBEHHR %. . C. HHAYKUHH B HEIaMKHYTWX KOHTYDAX, HARPHMER
B CTEpXKHE, NANAOINEM B MATHWTHOM OONe JeMaH.

o coioll pazymeeTcs, 410, NOXLSYICE NPABHASMA PA3JIONMEHNA BAK-
TOpOB # YkasanueM (§ 136) orHocHTeNNBHO Hanpasnenus cual Jlopenua, Mu
Gea Tpyza pasGepem H Te CAYYaH, KOTAA Halpap/iense ABHMEHAS H Hantpas-
HEHAE HOJN COCTARJINIOT M cofol KA ¢ HATIPABJICHHEN NPOBOZHHKA
YCAW, OTAHYHKE OT NpAMOro. B uacTHooTR, KaK Jlerko BHaers, 5. 4. C. -
AYKUHH papHa BYJIO, €CJTH NPOBOOHHK ABHIKETCA NApajesIbHO Hanpaete-
HHK TOAH, T. €. YIOJ MeKIY HaTIPABNCHHEM CKODOCTH 32pAACE ¥ M HANpS
MeHHeM ARLYKIGH MATHHTHOFO NOAs B paBeR HY/MO.

Koreuto, Ans. HAPASAZHOrO MCTONKOBAHHA BOSHAKHOBEHHA 8. 1. €.
HEAYKUKH HENb3A NOJNBIOBAaTCH cHAamk JIopesla B Tex cAyvasX, Korja
HHEYRKUHA OOYCNOBIEHA H3MeHSHHeM [oAA B 8 HeNOABHMHMX TPOBORHH-
xax. Ho B cayuse HHAYKUHH B ABAXKYIEXCA NPOBORHWKAX, HOTAA CHOCOG
PACCMOTPEHHA € UOMOMLI0 CHAM JlopeALla NMpUMERHM, OH ASeT HE TOJLKO
Ka4eCTBEHEYI KAPTHHY, HO B NPaBH/AbHOS KOVIHICCTBCHHOS BLPAMEHHE
9. R C. REEYKUHR,
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§ 143, Hupyxu#onELIe TOXH B MACCHBHEBIX nposonunkax, Toku
dyxd, PaccmorpHM enle pas mpocrefimunil ONBIT HHAYKLHE TO-
Ka B BHTKE H3 NPOBOZA, NMOMELIEHHOM B H3MEHSIOMmeeCs MaTHHT-
noe none (puc. 269, a). BATOK 9TOT 3aMKHYT, NPHYeM B LENH
HeT TaJbBaBROMETPa, N0 OTKJACHEHHK KOTOPOTO MBI MOIVIH
Oul CyAuTh O HAJAHYHH B BHTKE HHIYKUHOHHOIO TCKa. Mbl MO-
FEM, OJHaKo, o6HApYKHTh STOT TOK IO TOMY HarpeBaHHIO,
KOTODHIM COTIPOBOIKAAETCH ero npoxoxienue no eutky (§ 56).

Puc., 269, B npoboaHHKe, NOMemeHHOM B MIMEHAIOIEECH MarHuTHOS
nofde, BOSHHKAeT WHAYKUAORHHA TOR, Harpepaiooulslt APOBOAHHK: 4) CO-
TIpOTHBJACHAEe BHTKE H3 NpoBofia BeJANKO, €rQ HarpepaHHe Maao; 6} conpo-
THRNICHHe BHTKa N3 Oonee TONCTOrC HpOBONA MeHBIe, €r0 HATpeBanHe
Goabille; 6) BHTOK SaMereH MeTanNHYecKo mascTHaKoA ¢ HefOABUIHM OT-
BepcTHeM NOCepelHHe, Harpemafie ero emje Go/Ablle; &) BHTOK sameneH
cunomkofl Meraanndeckoff nyscTuEKOR, B Kotopoll BOIHMKAKT RBAYK-
UMDHHWE TOKH, CHALHO HATpEBaliliHe €@

Ecnu M, cOXpaHsisi MpeXKHRE BHeIIHHE Pa3MepHl BHTKa, Clie-
JAaem ero u3 Hojee TOJACTOTO NMPOBOJA HIAH K3 Merananuecxoli
JieHTHL (pHc, 269, 6), T0 3. . ¢. HHAYKIUE &; OCTAHETCA TpeX-
Heif (60 CKOpPOCTL H3MeHeHMd MAarHUTHONO noToka AM/AL
ocTajach NpexHefl), a CONPOTHBIEHHE BHTKA YMCHBLUIHTCA,
BeaeacTaue 3T0ro HEAYKUHOHHLHE TOR [ pospacrer, Tax rax
MOINHOCTDH, BhifeareMan 8 BHTKE B BHIE Tenna, nponoplHOHAN-
Ha I&;, 10, cneloBaTENbHO, NPH YMEHbIIEHHH CONPOTHBIICHUA
BHTKA HArpeBanHe e€rc YBeAUUHTCH.

Ha puc. 269 nokasaHo HecKONBKO TAKHX «BHTKOB» CO BCe
Bo3apacTaiomeli ToMIHHOA, nocaefHMA npeicTaBaser cofol
TPOCTO CIIOWIHYIC METAAMHYECKYO NMIACTHHKY, NMOMELIEHHYIO
B H3MEHRIOWeecs: MarHUTHOe mone. [TouaTHO, YTO BMECT® TOH-
KOH NJIaCTHHKH MBI MOTIH Gl B3fTh H TOJCTHII KYCOK MeTaana,
Kak ¥ cregyeT oXHAaTh, oMAT NOKA3LIBALT, YTO TAKOH KYCOK
MeTasana, HOMHIJ.EHHHfI B H3MeHAKINeeCd MarHHuTHCe NMoJae, Ha-
rpesaercs; HHOTAA 9TO HarpeBaHWe AOBOJBHO CHALHO, DTO yKa-
SLIBAET HA TO, UTO NPU USMENCHUY MAZHUMHNOZO ROMOKG UHOYK-
QUOHHBIE MOKYE GOSHUKMIONT U 6 MACCUBHLIX KYCKAX Memarad,
& He TOMbKO B NPOBONOYHHIX KOHTYpax.
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OTH TOKH OOHYHO HA3LIBAIOT SUXPLEHMU MOKAMY WIH MO
Kamie Pyxd, N0 HMEHH OTKPHBIIETO HX (QPAHUYSCKOTO (H3HKA
Jleona Pyké (1819—1868). Hx nanpaeienve B culla 3apycat
0T GopMHl KYCKA MeTanda, HaxXojsmierocd B noje, OT HaMpaB-
NeRHS H3MEHAIErocs MarHHTHOTG NOTOKA, OT CEOHCTB Ma-
Tepuana, i3 KOTOPOTO CAelaH KYCOK, H, KOHEYHO, OT CKOPOCTH
H3MEHEHHA MArHHTHOTO NOTOKa. Pacnpesesenue BHXpeEHX
TOKOB B MeTa/ne, soobine ToBopsi, MOMET CHTh 0UeHb CAOKHEM.

B xyckax AocTaTOMRO TOACTHIX, T. €. HMEIOMHX Ooabuiue
pasMeptl B H3NPaBJICHHH, NepPNeHIHKYNAPDHOM K HENPABIEHHIO
HEHEYKUMOHHOTO TOKA, BHXPEBHe TOKH BCJASHCTEHE MAJOCTH
CONPOTHBAGHUST MOrYT OHTb OucHb GONBLIHMA H BLISHBATh
OYeHb SHauWTeNbHOE Harpesanume. Ecau, nanpusep, nome-
CTHTh BHYTPH KaTYUIRKR MACCHBHHE MeTaJlnuvecKull cepneu-
HHK ¥ DpONYCTHTh MO KaTylke nepeMeHublt TOR, KOTOpHl
100 pas B ceKyHAy HSMeHsieT CBOE HanpaBJeHUe H CHAY, AO-
XOiA A0 HyJs H BHOBb YCHJHBafCh, TO 3TOT CepRedHHK Halpe-
eTcs odeHb CHiIbHO. Harpesanue 910 BHISHBAETCH MHAYKIHOH-
HHIMH (BHXPEBRIMH) TOKAMH, BOSHHKAIOUIHMH BCJEGACTBHE He-
NPePEIBROTO H3MEeHEHHA MACHATHOTO NOTOKA, NPOHKSHBAOINEro
cepicueHK. EciH e STOT CepAeuHHK CeAaTh B3 OTACABHHX
TOHKHX NIPOBOJICK, H3OJNHPOBAHHLX JPYr OT APYra cjioeM Jaka
HA# OKHCJOB, TO CONPOTHEJEHHE CEPAEURHKA B HalpaB/leHHH,
NepReHIHKYAHPHOM K €10 OCH, T. e. CONPOTHRIIeHHe Jfl BHXDe-
BbIX TOKOB, BO3PacTeT, H HarpeBaHye 3HAYHTENBHO YMeHbILHT-
cq. 3THM NPHEMOM — pa3lefleHAeM CIJIOUIHKX KYCKOB ene3a
Ha TOHKHE H3OAWPOBaHHHE APYT OT ADYTa CJIOH — NOCTOAHHO
OONMB3YIOTCA BO BCEX HMEKTPHUECKHX MallBHaXx AAfS yMeHbiie-
HHA HarpeBaHWsd HX HHAYKLIHOHHEIMH TOKaM{, BOIHUKAIOMHME
B NEPEMEHHOM MArEATHOM nose. C aApyroit cropony, TokH Pykod

HHOTAA HCHOVIBE3YIOTCA B TAK HAashl-
I BaeMHX WHIYKUMOHHHX meyax AJIA
CHJABHOTO HAFPeBaHHA HJAH JaKe
* AfaBRMCHAA METalJIOoB.

Mmlll BHXPGBHE TOKH, EaK W BCAKHE HHIYK-

HONOHHHE TOXKH, NMONGHHAOTCH NpasHny Jlen-
113, T. €. OHE HANDABACHH TAK, YTO B3aHMO-
JelCTBHE BX € TEPBHYHEIM MATHRTHHM NO-
JIEM TOPMOSHT TO ABHMEHHE, KOTOPRM Bhl-
aysaerca munyRuas. [lpocrefimnit onur, ¢
NOMOILIC KOTOPOrO MOMKHO NPOPEPHTH Opa-
BHA0 Jlenma B NpEMCHEEHA K BHXPEBHM
TOK&M, NoKasam na pme, 270. Marmmr-
Hadg CTpefika mnoRBeuleHa Ha nuTH. [IpepccTaBaeRHas camoll cebe, OHa
YCTaHOBHTCS B MOVIOKEHWH PABHOBECHS, T. €. N0 MATHHTHOMY MEPHIHaHy
JaHHOTD MecTa (NPHGAH3HTEABHO B HANPABJACHHA cepep — Pr), Eciy ee

338

Pee, 270. KoneGanna nof-
BeIIEHHOA Ha HHTH MAI'HHT-
HOll CTpefiKH GLICTPO 3aTy-
XalT, eCcH BOAHIH cTpeN~
KM HAXONHTCA MAcCHBHEA
KycoK MeTaana



OTKNOHNTD, TO 0Ha GyRer ZOBOMBEO ROATO KoneGaThea OXOMO STOrO NOMAGES
Bua. Kak ¥ gonebanus MaATHUEA, KoMeSaHMA CTpexKa Gyﬁrr 3aTYXaTh
CUEHT MENJIEENO, eCAH TPeHHe B MONReCe JOCTATOMHO Maad. IlomecTuM Te-
nepb Noa CTpearoft, oueHb 6AusKe X Hell, MACCHRHYIO MeHYI0 TUIACTHEKY,
Mu yeHEAM, 9TO IPH 5TOM SaTyXaHHe kojieSaHHA MaTHRTA NPOMCXONHUT 3Ha-
9HTeNbRO SHCTpee: MOCAe OTROC R ABYX EKadauufl CTPeKa YCTAHOPHTCA
B NONOXeRHH pasnopecud. [lpaauea sroro scra. 1lpa reuxennH Maranta s
TNACTHHKE HHEYIRpYIOTCS BHXPEeBhle TOKH, BIaRMO/eficTBRe KOTOPLIX € MAT-
HUTHHM f[oMeM 1O npapHAy Jlenia TOPMOSHT HBHMKEHHE MarmAura. ToT 3a-
fac XHHeTHUeCKOHN Sxepray, KOTOpLifi MH coolWiaftd MAPHATY, TONKHYB Ero,
OHCTRO NPeBPAamAeTCAd BHXPEBLIME TOKAMH BO BHYTPEHRIO SHEPTHIO N3~
CTHHKH, BH3NBaA ¢e Harpepanse. IlonobHoe sMarHEATHOR YCIIOKOEHHE
NPUMEHSETCS BO MHOI'MX SJICKTPOHIMEPHTENBHHX NPHOOpDAX.
Bsanwogeficteue ToRoB PyrS ¢ Maraatnoll erpeakoll woxno watmo-
AATH H B CACJYIOHIeM BRLOHIMCHEHER ODHCAEHOTO ontita. IipEkpenam mex-
Hufl QHCK K UeHTpoOeuofl MatuHHE H 3aCTABHM ero CHCTDO BpPAUKATHCA.
MargHTHAA CTpesika, BHCAIAN HAZ RACKOM, NOBOpAUHBACTCHA, CHAGAYR 34
RACKOM, W 8aKPYYHEAET #uTh. M 87leCh NPAYARA ACHA! PH ABHIKEHHH AHCKA
OTHOCATE/LHO MATHHTA B HeM HARyuspyiotes Toxm Qyko, nsaumopeficTeye
KOTOPRIX ¢ MATHRTOM CTPEMHTCH, NO Npasuay JIeNNa, OCTAaNORHTD JIRHIKCHHE
JIHCKA UAH, B CHAY TPETHET0 SAKOHA MEXAHHKH, YBICUb MACHATHYIO CTPEARY.
He mumeno maTepecs BCOOMHHTS, 9TC ONACHBACMEE onmT SuJ1 OCYmecTRIEH
Aparé B navane X1X peKa, ente 10 OTKPUTHS DICKTPOMATHATAONR HHEYKEHH,
Onnako oy OCTZBAACH BEUOHATHM, NMoka Qapafefl, OTRPHE MHIYKLHIO, He
ofbRcHEA eIt KaK OfHO B3 NPORBACHHN INEKTPOMATHHTHON MEAYKOHH.

? 143.1. Ecau B npocTpancTae MEXKRY MOMIOCAMH CHABHOTG SNEKTOMET=

HHTA TOMECTHTb TOCTOCTEHHRA MeAHRE NBAHKAD, HANOAHERHHE BO-

Rof, H NpHsecTH ero B OHCTpoOe BpaleHHe, TO UHAHHAD HarpeercH

EacTolbko, 4TO BOAA OHCTPO 3a-

KunBT. OObACHATE STOT OMET. 32

0 Wiz 3 g CYST KAKOH SHEPTHH MPOHCXOAHMT
HaTpeBaHHE TIIANARA H BOIW?

If. 143.2, MaccuBHEl MeiHEA Mafr-

|‘. Huk { Rayaeres BORpYT ocH 00,

J OPOXOAS Ha CBOEM TTYTH Yepes Mex-

\ NOMIOCHO@ OPOCTPANCTEO CHALHOTO

i sJfekTpoMarnuTa 2 (prc, 271), IlpH

OTICYTCTBHH TOKa B obMOTRaX

1 7 SMICKTPOMarRHTa MafATHWE, BLBe-

ReHHEIA H3 [IOJOMEHHS paBHOBe-

l | CHY, COBEpLIAET AOBOJLHO MHOTQ

T T/ I
7 S

o
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Puc. 271, K ynpaksenno 143.2 Puc. 272, K yupamuenumio 143.3




xonmeSanufl, npexde YeM ocTanoBuTCH. ECTR Xe BRIONHTE TOK, 10
MERTHHK, aoliig A0 MEXNORIOCHOTO NpOCThAHCYBA, pe3ko, KAk Ow
TOMMHOM, TOPMOSHICA H Cpasy OCTAHABJIHBAETCA. ACHATE 5TO
ARJEHHE,

143.8. ITouemy, ecliH SacTaBHTL MOHETY Nafarh HePed MEMHOMIOCHOEL
TPOCTPARCTBO CHABHOTO SMIEKTPOMBTHHTA (pHC. 272), mpH BJIOueR-
HOM ToKe B OBMOTRAX MOHeTa He najaeT ¢ OGHITHONK CKOpPUCTHIO, 4
MeL/EHNO ONYCKaeTCsl, K2K OWl NPOIABIHBAACH UEpes OUeHb BRASKYID
AMHAROCTL?

143.4, Ecaik NMoABecAT, Ha HHTH MEXAY NOMIOCAMH BAEKTP OMATHHTA
KyOHK, cIONeHHE{T H3 OTAGAbHHX H3OJHPOBAHHEX MEARMX JHCTEOR
{puc. 273), 3aTeM 5Ty HHTH 9AKPYTHTb H OTTYCTRTD, TO KYSHR HauAeT

a 7}
Puc. 273. K ympamrennio 143.4

GLICTPO BpaaThest BOKPYT BepTHRanbaofi ocH. [Ipw BrAovenHy Toka
B OOMOTKH S/ACKTDOMATHHTA 5STO BpalleHHE TOPMOSHTCA, NpHYeM
Topmozflnee JeflcTRHe SHAWNTEALHO CHAbHee ToTha, KOrAa KyOHR
noppemien 3a ymko f {puc. 273, a), 4em Torza, KorZa O NMOABEILER
sa ywko 2 {prc. 273, 6). OGpAcH#Te 3TH ONWTH. YYTHTe HampabJe.
HHR! HHAYKUHOHHKX TOKOR (Tokos Pykld} H Hanpasienve WEZYKINHM
MaTHMTHOrD Noas B, NoxazanHoe HA PHCYEHHe,



Tnaaa XVL. MAFTHMTHLIE CBOWHCTBA TEN

§ 144. MarnnTnas nponuuaemocTs medesa. Mo cux nop Mul
paccMaTpHBaNH TONILKO MarHATHOE NONE B BaKyyMe W/H, 9T0
NpaKTHYECKH NOYTH TO e caMode, B Boalyxe. Temepb MH
nepexonuM K pPacCMOTPEHHI0 MArHHTHOTC NMOAA B PasAuuasX
BEIleCTBAX H B NEPBYIO OUepeAh B XKeJde3e H CXOJHLIX € HHM
CHABHO HaMaTHHUHBAWMUMXCA MaTepHanax.

PaccmoTpum oNHIT, cXeMa KOTOpOro noxasana Ha pue. 274,
Ha anunnmit conenmonn | wagera MHAyKOHOHHAA KaTymka lI,

I

L

Prc. 274, B maperofi Ha conenous | xarymke II nps asmmxaunn Kmoua
B LEIN CONeHOMAAZ HHAyNHUpyercA Tok. MBAyKuUROHHBIN TOK Mekbille B
OTCYTCTBHE MeNeIHOr0 CepAeYHEKa B COJCHOUAS (4), YeM C CepRedHHKOM (0)

B Lienbk KOTOPOH BK/MOUEH TaK HasmBaeMblft GanauctudecKuft
FalbBaHOMETP, T. €. TalbBaHOMETP C GOMBIMHAM IePHOAOM
KovleGanufi noapuxHOA uactn. OcoferHoCTs 9TOrO npHGOpa
SAKJIOYAETCA B TOM, YTO MPH NPOXOKASHHH UePe3 HEro HM-
NyAbCOR TOKA, JJAUTENLHOCTh KOTOPHX SHAYHTEABHO (no
kpafinefi mepe B 10 pas) Menblue mepHoAa KoAeGaHH@l nox-
BHXHROH YaCTH, MAKCHMaJIbHOE OTKIAOHeHHe (OTGPOC) MOABHK-
HOft WacTH OT NOJOMEHWS DaBHOBECHR OKasHIBaercd nponop-
UHOHA/BHEIM 3apfAny ¢, NPOeAEMY Yepe3 rajJbBaHOMETD.

Korga uepes coneHOH] TeueT TOK ONpefefeHHOA CHJH,
ckB0o3b Katywxky Il npoxomur onpeienedsHnfi MAarHHTHOHA
notoK ©, IIpu BHKNOUEHHH TOKA MATHUTHHA NOTOK yMeHb-

k2



mraeTca 1o HyJA, Tak 410 H3MeHeHHe MarHATHOTO notoka A=
=(D, T, £, PaBHO Ha4daJSHOMY 3HAUEHHIO MarHHTHOI'O IOTOKA.
D10 H3MeHeHWe NPOHCXOAHT 33 HEKOTOPHE MPOMEKYTOK
spemenn Af, Tlpu stom B Katymike 11 amayuupyercs 3.a. c.,
CpepHee SHaYCHHE KOTOpPOA

AD O
6"_'&_‘—3"'-

Ecmu conpoTusienye Hemyd, B KOTOPYIO BKMIOYeHa KaTyml-
xa II (1. e, ofingee conpoTuaAcKNe KaTYIUKH, raJbBaHOMETPa
H COeAMHHTE/IbHHX NPOBOAOR), pasHo R, TO B TeueRHE BPEMEN-T
At uepes ranbsaroMerp Gyner Tedb TOK, CPeAnee 3HaveHHe
KOTOpOro

[=Ei 10

IR e s

RTRAr:
B pesynsTaTe uepes ramppasomeTp nMpofifer aapax

4= A= —g— ’
KOTODHIA MOIXKHO ONMpeAeNHTh Mo OTGPOCY CTPEIKH Ta/NbBaHO-
Metpa (tM. ynpaxnenwn 141.4 u 141.5), M3 cxasaunoro
BRITEK3eT, 9T0, H3MepAsA OT6POC CTPENKH OGaNMHCTHYESCKOrQ
ralipBaHOMETPA NPH BKJIOYEHHH TOKa B COJEHOMJE, MOXKHO
OnpefeNsiTh HauaNbHOE 3HAYEHHE MATHHTHOrO MOTOKa (HOTOK
@ nponopnuoHANEH OTOPOCY CTPENKH).
Ilponenaem omucawnufl onwt Asaxau. Tok B comenoupe [
B OOOHX CAYYa#X YCTAHOBHM ORMHAKOBHIN, HO BO BTOPOM
ONLTE BBEAEM NPOIBAPUTERbHO B coMeoHA 1 KeMesHuift
cepaeynuk (puc. 274, 6). Mu obHapyxuM, HUTO BO BTOpOM
OnuTe (PR HAMAMHH CePAeIRHKRa) OTGPOC CTPEAKH ranbpa-
HOMeTpa, & CNenOBaTeNbHO, M HAUANbHOE 3HAUCHHE MATHHT-
Horo moroka @ okashBaloTct TIopasgo OONBIIHMH, YeM B
NepBOM ONHTe (KOTXA MeMe3HHWA CepAeNHHK OTCYTCTBYET).
HroGH Ges XeneaHoro CepfiedHHKE NONYUHTb Taxod ke OT-
6poc CTpenKe ranbBaRCMeTpPa, XaK H DPH HaAHYKH Cephed-
RuKa, HyxXHO Obio 6B BO MHOTO pas YCHAHTb TepBUYHHI
10K B coferonfte 1. Ho ycuilenne nepBHYEOFO TOK2 B COMEHO-
uge | ospauaer, YTO MHl yBeAWYHBAacM HadallbHOE 3HAYEHHE
MATHUTHOFO MOTOKa BHYTPH 3T0T0 COJICHOMAA, & cjeloBa-
TeAbHO, H ckBO3b Katywxy II. Taxum obpasom, snecenue ace-
AEIHO20 CEPOCUHURG CUALHO YEEAUNUBAENM RAYGALHOS 3HAYERUG
mazrumuozo nomoxa. Ilopropsas Hall OMHT © CepAeiHAKAMH
pasnuynofl TOMUMHH, MW yGeIEMCS, YTO YBEJIHUEHHE Mar-
HHTHOTO TOTOKa 6yaer 7eM Goapwmie, dYem OONEmIAn dacTh Co-
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JIeHOHJAA SancJiHAeTcR JKedesoM., Hanlonbinee ypelTH4cHHe
Hal/I0A3eTCA, KOTAA BeCh COJCHOMA 3aNOMHEH JKeNe30M, T, e,
Koraa ofMOTKa IVIOTHO HaBHTa Ha KeNedHul CcepAeuHuK.
Crporo roeops, NOJIHOE YBelHueHUE MAaFHMTHOFO NOTOKa
JOCTHIaeTCH JHh TOrAAa, KOFEa BCe JTHHHH MarBHTHODO mnonsa

—_—
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Prc. 275. Haauuwe medesHoTO CEpleTHHKR YBeAMumBacT MalHHTHRR

TIOTOK COMeHOEAA: a) HauboJbilee yBeSHUEHHe MATHHTHOTO HOTOKA AQCTH.

TaeTcH B KOALOEOOPAIHOM cepleYHHKe; 6} GOABIIOR YBAJAHYCHHe MATHHT-

HOTO MOTOKA NOMYYaeTcH TaKEe Y AIHAHOIC A TOHROIQ COASHOHNA € Bul-

CTYTZIOWUME KOKUAMH cepneyRuKa. [lepeuunan Raryursa | 5 ofoux cay-
43X HOMIKEZ IOTEC OORHBaTh CepleiHAK

APOXOJAT B BEWECTBE CepAcuEAKRa, D10 OHBaer, HARPHMED, ¥
CONeHOHAA, IVIOTHO HABHTOTO HA SaMXHYTHR B BHAE KO/ALIA
ceppeunnk {puc. 275, a). Ognako, ecln CONSHOUA AOCTATOUHO
IAHMHEH YO CPABHEHHIO €O CBOMMH NODNEpEYHHIMH PasMepaMH
H IVIOTHO HABHT Ha JJMHEHHA EBHCTYRAIOMHA CeplSYRHK, TO
HHAYKUMORHAA KaTyIlKa, TOMelleHHAd B cpeadedl wacTH co-
aenonna {puc. 275, 6), OyXeT YPOHHSHBATECA NPAKTHIECKH
MO/HBIM NOTOKOM.

B stoM cayuae OTHOINEHHE MATHHTHHX TNOTOKOR B COMNEHOH-
D¢, HaBHTOM Ha CEDAEUHMK, H B TOM e coleHouje Ges cep-
HeMHYKa 3aBHUCHT TOJIBKO OT MarTepHala cepleusHKa, KOHEHO,
HAPH YCIOBHM, YTO HaUalbHLIE TOK B OOMOTKE HUMEET OIHO M
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70 Xe spadenmue, s gaanux COPTOR Hene3a ¥ Craju 970
oTHOWweHHe pasnuuno. O603Havan ero rpeveckoff GyKsofl |
(M10), MBI MOXKEM HAMHCATD:

O =pd,,

rae @ — MarguTHHA NOTOK B Karyllke ¢ CepleYHHKOM, &
Oy — MATHHTHEHA TOTOK B KAaTylIKe 6e3 cepHeuHHKA.

Beauuuny W, XapakTepuSYIOHLYIO MAaTHHTHHE CBOHCTBA
JMeNle3a, HCIONL3CBAKHOIO AN CepledHHKa, HasHBalT ero
Maznumuod  nponuyaemocmors *), Kak yXe ynoMHHaROCh,
H3MEPeHHA TNOKa3blBaioT,
YTO HaJHUNE KeNeSHOTO
CepIeuHHKA YBeNHYMBaeT
MarHHTHHA NOTOK BECbMa
BHAYNTEABHO, MHOTAA B
THICAYH pas. Mel MOxeM,
CNefoBaTeNbHO, CKa3arh,
WO MAZHUMNAA NPOHUNA-
eMOCML  EAE3Q  BECOMA
Puc. 276. Tlox auspmem wMarwuTHoro O¢AUKE W B HEROTODHIX
NONA CONEHOWAA aMNepoSH TOKM B e- CAYYAAX MOKET JA0CTH-
NEIHOM CEpRETHHKE OPHEHTHPYIOTCA TaH, TaThb 3HAUYEHHA HeCKOodb=
9T0 HanpapfieHHe HX COBNARAET C TO- KHX TRICAY,

KoM B conenoune Bospacranne Maruut-
HOT'O NOTOKAaNPH BBEeHHH
B COJIEHONJ, JKeJe3a HETPYAHO TOHATE ¢ TOUKK APEeHHSA NPeacTae-
JleHnit off aMmepoBHIX MOMeKYAApH=X Tokax. [lox BhausHKHeM
MalEHTHOrO MO/ CONEHOHZA aMmIeposhl TOKH B JKedese OpH-
EHTUPYIOTCA, CTPEMACH CTATh NApaJIeIbHO TOKaM OOMOTKH CO-
nenonaa (puc. 276), DtuM ofpacHAeTCA HaMalHHYABAHHE e~
J1e3a H YCHAeHHEe MarBUTHOrO NOJA BO BHEIIHEM NPOCTPAHCTRE.
Otam ke OOBACHACTCH H YBeJHYeHWe MaTHHTHOTO NOTOKA
CKBO3b COJCHOHX NpH BBeACHUH B Hero cepjedHHKa: K Mar-
HHTHOMY NOTOKY, CO3JaBAEMOMY TOKOM B OOMOTKE COJNEHOHIR,
JoGaBnAeTcd MaTHATHHI NOTOK, co3jaBaeMbifi COBOKYNHOCTBIO
OPHEHTHPOBAHHKIX AMIIEPOBHX TOKOB,

B onwte, MaofpameHHOM HAa puc. 274, NMOTOK 4epes OIHRA
BuTOK Katyiuky II pasen BS, rie B — MardHTHaA HHAYKIHA
MO8 B COACHOHZE, & § — IOWaih NONEPLIHOTO CEYeHHd
conenonga. Iorox @, ¢urypupyiomufi s dopmyne (144.1),
paser NBS (N — uucno putkop karymrau 1I). Orcioza cae-
ayer, 970 yBenudenue notoka O B u pas osHavaer, 4TO Mar-
HATHAA HHAYKUHA B B KeNe3HOM ceplieuHKe B 4 pa3 Sonkile,

*) Cw. Teket, cnepyrominfi 3a dopmyaok (126.4).
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YeM MarHMTH2R HHAYKUEA B, (Mpu TOM ke TOKE B CONEHOHNE)
B CAYYae, KOFA3 BMECTO Keflesa Obil BakyyM. Takam obpasom,
sano/AneHHe JKeNe30M NPOCTPAHCTEA, B KOTOPOM GLITO DOfe ¢
RHAYKIMell B,, yBeauunBaeT MHAYKIHIO NOJS B J pas:

B § 126 MH 0OTMeuanuw, uTO HApSAY ¢ MarHATHOH HHAYK-
ngell B, xotopas ABAAETCA OCHOBHOM cuaosoid *) xapakrtepu-
CTHKOfi MATHUTHOrO 1MOASA, B HEKOTOPHIX CyYafX OKA3HBaeTCs
NONE3HOH ecromozamersHas Xapakreprctuka H, ceasanHnas
¢ B coornpiiennem (cM. Gopuayay (126.4))

B=ppH (144.3)

# HA3HBAEMAs NANDANCEHHOCMSIO MACHHTHOTO NOJIA (HanoMHAM,
UTO W — MATHATHAA nocTosHHaA, oM. Gopmyay (126.2)).

B opuMeHeHWH K paccMaTpHBaeMoMy onbity (opMyJa
{144.3) naetr By=p.H, (B 0OTCYTCTEHE CepReIHnKa, Korza p=1)
u B=pp,f (npu panuuuu ceppeynnka). [lockonbky B=pB,,
HMeeM

witfl = pu B, nwm H=H,

Takum oGpasoM, HanpsKEHHOCTb MArHUTHOFO NOAS He
SaPHCHT OT TOTO, 3aNONHEH COMEHOHS KaKuM-Iu6o MaTepHAaNoM
Hai wer. B caydae, Korga Bce NPOCTPaHCTBO, B KOTOPOM
AOAe OTJIKYHO OT HyJAf, 3aNOAHEHC OJHOPONHHIM BEILECTBOM,
HANDAMEHHOCTD NOJA He 3aBHCAT OT CBONCTB 9TOrC Beme-
cTBa **),

§ 145. MaruuTHaA NPOHNLAEMOCTL PA3AHYHMIX BeulecTs. Be-
ecTBa NAPAMATHHTHHIC W AHAMArHH THHE, Ecau B onHcarHHX
BLIlIE ONBITAX BMECTO CepJeuHHKa H3 Kejaesa Oparb cepaed-
BHKH WS APYTMX MAaTepyajioB, TO TaiKe MOXHO OGRADYXHTb
N3aMeHeHHe MaTHHTHOTO noToKa. EcTecTBenNee BCero maarh,
qT0 Hautonee 3ameTHn SdepeKT NamyT MaTepHanul, NoiobHEHe
[0 CBOMM MACHHTHHWM CBORCTBAM JKedesy, T. €. HHKeldb, KO-
fansT M HEKOTOpbe MAarnHTHHe cnjapsl, JelicteutensHo,
OpH BBEleHMH B KaTyIUKy ceDAeUHHKA M3 ITHX MaTepHANOB

*) Hpayxuns B HasHBaercd cHAOBON XapaKTepHCTHKON MarlEHTHOTD
10AA B CBASH C TeM, YTO OHa ONpeAeffeT CHAY, AcACTBYIOLIYIO AA TOKH X
aapaaut (cM. dopmymu {133.1) an (136.1)),

* ) [ToavepKnem, YTC FTO yTREPKNCHBE CEPABEANHBO TONBHO B TOM QTY.
uae, HOTAA 6ce IPOCTPARCTBO, B KOTOPOM TOJe OTAHIHO OT HYJS, 3aMCNHEHO
odnopodusum BeulecTBOM. ECHH BelmectBo HEORHOPONHO HAM salloakseT He
BCEe TPOCTPAMCTEC, B KOTOPOM HMeeTcA Tosle, paseucTBoe H=H, ne BH-
DONHAETCA, H, CIeloBaTenbHO, Hellb3y FOBOPHTB, 9T0 I He 3aBUCHT OT
CHOIHCTD cpeiN, B KOTOPOH CO3JaH0 MAaTWHTHOE TOJe.
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YBeNHYCHHE MAarHHTHOTO HOTOKA OKa3ulBaeTcd AOBOJNLHO 3HA-
uHTebHbIM, MIHLME CNIOBaMK, MOXKHO CKa3aTh, 4TO MarHWTHaf
TMPOHHUIAEMOCT HX BJHKA; ¥ HUKeNd, HAGDHMED, 1 MOKET
ROCTHTaTb 3HaueHHa 50, y xoGanbra 100..Bce ste Marepuanst
¢ GONBWHMH 3HAYCHHAMH B OGBEAMHAKOT B OAHY Ipyuny gep-
POMAZHUMAHBIX MATEPHATIOB.

Oxpuak0 A Bce OCTaNbHEE ¢HEMATHHTHHIE® MarepHajbi
TaKike OKa3hiBAIOT HEKOTOpPOE BAHAHHE HA MArRHTHHNA MOTOK,
XOTA BJAHSIHHE 3TO 3HAYHTENbHO MeNblle, 9eM ¥ MaTepHalIoB
tdeppomarguTHLIX. C MOMOIIBIO OueHb TIIATEALHHX H3Mepe-
HHUA MOXHO 3T0 H3MEHEeHuWe OCHAPYXHTL H ONpPeJSMHTh Mar-
HATHYIO DPOHHIAEMOCTb PA3NUYHEIX MaTepHanioB. IIpH sTom,
ONHAKO, HYIKHO HMETH B BHIY, T10 B OlLITe, ONHCAHHOM BIlle,
MEl CPABHHBAMM MATHHTHHA MOTOK B KaTylKe, mONOCTb KO-
TOpOlt 3amoJHeHa KeAe3oM, ¢ HOTOKOM B KaTyluxe, BHYTPH
KoTopofi uMeerce BosayxX. Iloka peub M2 O TAaKHX CH/IBHO
MalHHTHHX MaTepuafiax, Kak Kele3o, HHKeAb, KoambT, 3TO
He HME&J0 3RAYEHHS, TAK KARK HaAMYHe BO3ZYXa OYEHb Malo
BAHsAeT HAZ MarHHTHHA mnotok. Ho npu mccaesoBaHuM wMar-
HHTHHX CBOACTB ApYTHX BemlecTB, B 9aCTHOCTH CaMOro Bo3-
Byxa, ME JOMKHM, KOHEUHO, BECTH CPaBHeHMe C KarTyilKoR,
BHYTpH KoTopolt Bo3fyXa keT (Bakyym). Taxum oGpasom, 3a
MAZRWMAYID NPOHULAEMOCIID MBE RPUHUMAEM OMHOMERUE MA2-
HUMAHOE NOMOKO8 8 WCCaedyemom sewjecmse K @ earyyme (p=
=M/D,). Huumy crnoBamu, 3a edunuyy sbl NPURLKHAER Ma2-
Rumsuyo nporuyaesocns dan saxgyma (ecaw D=0, mo p=1).

Hamepenns nokasHpBawT, YTO0 MalHHTHAA NPOHHIAEMOCTh
BCEX BelleCTB OTNHYHA OT eJHHMHH, XOTA B OOJBIIHHCTBE
cay4aeB 3T0 OTAHdYMe oueHb Mano. Ho ocofGenHo sameuarenb-
HHIM OK23WBaeTcA TOT $akT, 9TO ¥ OAHUX BEHIeCTB MarHHTHAf
NPOHALACMOCTs | GoJbllie eNHEHIE, 4 Y APYIHX OHa MeHblle
eIMRHIH, T.e. 3aN0ONHEHHE KaTYWKK OAHMMM BelleCTBaMH
yBeNHUMBaeT MarHuTHHA NOTOK, a 3amoJHEHHE KAaTYINKW
APYFHMH BeHIeCTBAMH YMeRbUIaeT 3TO0T HOTOK. [lepshie H3
STHX BelleCTB HASHIBAIOTCH napamazaumssimu (W>>1), a sro-
pHe — Guamaznumnsiny (p<<1). Kak noxassiBaerT Taba. 7,
OT/IHYHE NPOHHLLAEMOCTH |4 OT &NMHHHH KaK Y napamarmur-
HBIX, TaK M ¥ JRAMAHHTHHIX BEIIECTE HEBJHKO.

Hyxno ocofeHro NOAYEpKHYTh, 910 ANA NApAMATHHTHEIX
H AHAMATHUTHRIX TeA MAarHUTRAA NPOHHUAEMOCT:E B He 3a-
BHCHT OT MAarHuTROA HHIYKUMHM BHeUIHEro, Hamar{HHu4Bao-
ero noad, 7. e, OpeicTapiaser coboft MOCTOAHKEYID BeJHUNHY,
XapaKkTepusywoulylo aanHoe Bemectso. Kax Mbl yBuzum § 149,
3T0 He HMeeT MeCTa JNs JKejae3a B JAPYTHX CXOAHMX € HHM
(beppoMarHUTHLEIX) Ted.
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Tagauna 7. MaruuTHaa NMpPOEHULAEMOCTH
T4 HeKOTODHX NMAPAMATHHTRHX H HHAMATHHTHHEIX BeILeCTh

TlapamarnnTRHe BEMECTBS 13 JuaMarudTHee Bemecta ]

Asgor (razooSpasuui) 1,000013 | Bogopoxn (rasooGpas- § 0,999937
Bosayx (rascofpasuuit) |1,000038 || peeit)

Knrcaopon (rasoobpaauntt) | 1,000017 | Boaa 0, 999991
Krernopon (RHEARHR) 1,003¢ 3Crenso 0,999087
SGonAT 1,000004 { Linax 0,999301
Amomuraf 1,000023 | Cepetpo 0, 959981
Boaupam 1,000175 | Joxoro 0,999963
Tlnarara 1,060253 §j Mens 0,999912

Bremyr 0,999824

Bansnne napaMaruMTHHX H JHAMATHHTHHX BEIECTB Ha
MATHHTHRIH TOTOK OOBACHAETCH, TAK Keé KaKk U -BIHAHHE
BeuecTs (eppPOMATHHTHBIX, TeM, UYTO K MACHHTHOMY NOTOKY,
C0O312BaEMOMY TOKOM B OOMOTKE KATYMIKH, DPUCOSAHHALTCR
MOTOK, HCXOAAMIMA M3 SNEMEHTAPHHIX aMOEPOBHIX TOKOB.
Tapanaznumebie eciyecms-
80 YBeAUNLBAION MABHUM-
HBl  nOMOK  KamyuwiKu.
dro yBeauueHHe IOTOKa
ApH 3alNoAHeHHH KaTyll-
KM MApAMAFHHTHEIM Be-
IIEeCTBOM YKA3hIB2eT Ha
T0, 9T0 H 8 napamazmim-
HYlX gewlecmeax nod Jefl-
CIMAUEM BHOUIHERD MACHUM~  Prec., 277. [JnaMaruATHHE RBemecrsa
HO2O FOAS FACMEHMOPHbI  BHYTPR KaTYWKA OCHabAfiOT MarWHTHOR
MoK opuerRmupyiomea  Boae COJCHORNA. DNeMeHTAPHLEE TOKH B
mak, wno nanpagaenue % Hﬂnpasnx;n:r cggm:mwo T0-
ux cosnaddaem ¢ Hanpasae-
nuexm moxa obxomiu (puc. 276). HeGonsioe otauvne p 01 exu-
HMIB YKAspaeT JHIIbL Ha T0, 49T0 B Cjiydae napaMariur-
HulX BRINECTB 3TOT JOOABOUHEIA MATBHTHHA TOTOK OUeHE He-
BeNHK, T. €. 4TO NapaMarHATHHE BElleCTBA HaMalAHYHABAIOTCA
OUeHb &aabo.

YMeRbllleRHe MaTHHTHONO HOTOKa NPH 3a[0AHEHHAH Ka-
TYIWIKH BHAMACHHTHHM BeleCTBOM G3HAYAET, YTO B YTOM ciydae
MarHUTHbIH NMOTOK OT SNMeMeHTApHHX aMNEPOBRIX TOKOE HA-
npapied TPOTHBONOJIOKRC MAarAHTHO, NOTOKY KATYIUKH,
T. €. UTO ¢ QUAMOZHUMNNY SEUECMBAX Oeflomauss sreuineo
MOZHUMAG20 NOAR BOSHUKAIONT SALMEHMAPHGEE MOKU, Kanpas-
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ACHRGIE RPOMUBONOAONCHO moran obxomin (pue. 277). Manocts
OTKJOHEHHE P OT eAUHHUN H BSTOM CTyUae YKa3hiBaeT HaTo,
YTO AOTIONIHHUTEABHBIR NOTOK 3THX SNIeMEHTaPHRIX TOKOB HEEeAHK.,

§ 146. Jsuxenne napamMaryuTHWX ¥ AHAMATHHTHHIX Ten B
MareHTHOM mone, Onpital dapapes. [IpuTameHHe XKeme3HHX
ApeAMeTOR K MarHWTaM sBAAercs HauGoJee MPOCTHM H Gpo-
CalomiHMcd B IMasa npofiBNieHHeM MarHHTHOrO NOMA H HCTO-
PHSECKH NOCAYXHIO OCHOBOH Beero PasBHTHAR Y4YEHHA O Mar-
Herusme. OHO cBOMUTCA K BOSASfiCTBHIO MAarHMTHOINO NONA Ha
ODHEHTHPOBAHHBIE MONEKYJAPHEE TOKH HaMarHHTHBINErocs
enesa, Tak Ke, HO TOALKO 3HAYUTENALHO Cnaliee AOVDKRO
JeficTBOBaTh MATHHTHOE NoJie H HA NapaMarHHTHHE Tela,

Puc, 278. a) Tpy wamarHAGHBARKMY NMapaMATRUTHOTO HAM (beppoMarHHT-

HOrO Teaa Ba GamxafiweM K MATHHTY KOHUe BCIHHKAET MOJIOC, PAZHOMMEN-

#nft ¢ MOMIOCOM HAMATHHYHBANQIIEN'G MATHHTE; NaDAMaUHHTHOE TENO NpH-

TAMMBARTCH K MATHHTY. §) B Tex xe ycaosHsx Ha OmKalftmem K MATHHTY

KOHIle JNAMATHHTHOTO Tea BOINMKAET NMOMIOC OAHOMMEHMMH; AMaMATHHI-
HOE Teqo OTTANKHBIETCR OT MArHHTA

HOTOMY YTO, KaK Mbl MOLNH CYAHTB 110 ONHITAM, ONHCAHHBIM
B mpefnAyumieM naparpade, H B IIapaMarEATHHIX TeNaX OpH-
eHTALHS 3JEMEHTAPHBIX TOKOB NPOHCXONMT TaK e, KaKk B
deppoMarHUTHEIX; MATHHTHLIA NOTOK 3/EMEHTaPHHX TOKOB
YCHJIHBaeT, XOTH H HeSHAYHTeNbHO, MAaTHHTHbLI MOTOK OpH-
SHTHPYIOINETO NOJAA H, (JSIOBATENLHO, AXDIMIZHUMNGE MeAd
npumsazusalomcs K smaenumy (puc. 278, a).

B oradune oT Ten NapaMarHHTHHIX, CUAMIZHUMHbE Mert
YMBHOUIGION  MA2HUMNBIE NOMOK  Kamywxy, TO 03HaYaer,
qT6¢ B AWAMATHHTHOM Teji¢ NOJ, HefACTBHEM BHEINHETQ RO
BOZHHKAOT HJEMEHTAPHHE TOKH TAaKOTO HANPaBAeHHS, YTO
HX MATHHTHOEe noJse NPOTHBONOAOMHO HAaNpabBAeHH!O BHEUI-
Hero MarantHoro novia. ClefoBaTesbHO, H JReficTBHE BHel-
HEr0 MACHHTHOTO NOVIA HA JUaMATHHTHHE TeAa NPOTHEONO-
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NOXKHO MO HanpaBheHuwio JeficTBHIO ero Ha Tena cdeppo- n
NMapaMarHUTHHE, T. €, CUAMAZHUNMHbIE MEAMT OIMMAAKUSIIONCR
om maznuma (puc. 278, 8).

Mol MOJKeM BHpPa3uThb 5ToT GaKT H HeCKONbKO nuave, Korpa
MBl NOAHOCHM K MarHuTy KaKoe-BHGYIb HeJesHoe Teso, TO
OHO HaMarHMYMBaeTCst TAK, UTO Ha TOH CTOpOHe ero, Koropas
ofpanieHa K MATHHTY, BO3HHKAeT ROJICC, DaSHOHMEeHHHR C
OMIOCOM MAPHHTA; TO )K€ HMEeT MEeCTO H B Cjyuae napamar-
HaTHOro Tesa (puc. 278, @). Hanporus, B cayuae muaMar-
HUTHOTO TeJa Ha cropone, Oauxalfimell X nmomocy Hamarsau-
UHBAIGIIEIO MATHHT3, BO3HHKAET TMOJIOC, OJHOMMEHHHIA C
9THM nouiocom marmuta {puc. 278, 6). Puc. 276 u 277 nosc-
BAIOT, TMOYEMY NapaMaTHHTHHE TeNa NPHTACMBAKOTCA K Mar-
HHTY, a ZMaMArHHTHLIE OTTaAKHBAIOTCA OT HEro.

Hmenno takne neficreusa u 6mAM oSHapymenn Papageem,
B 1845 r., ncnonb3oBap CHAbLHHUA afexTpomarmuTt, Papazed
YCTaHOBHA CNOCOGHOCTD 8C€X Tesl HAMATHHUMBATRECA H OTKPHA,
UTO OfHH TeNa BPUTAIUBAIOTCS K Marymry, a ApyTue oTTali-
K#BaloTca OT Hero. OH NpemIoNRHA ANS NepBHX Ha3lBaHHe
napaMarHMTHHIX, AJiA BTOPHX Ha3BamHe ApaMarautruX. Mg-
MYKUHOHHKE ONWTH C Napa- ¥ NHAMATHHTHBIMY TeJlaMy, Mo-
nofusie onucanubiM B § 144, SN DpoOU3BENEHH 3HAYHTENBHO
[03XKe, KOTHA MATHMTHHE CBONCTBA AWAMATHMTHHIX H napa-
MarHUTHLIX Tel GbUIM yXKe YCTAHOBJEHH HA OCHOBAHMH HC-
caencpannfl Pdapages.

Mo cune NPATAXKEAHA HAH OTTAJKHBAHHA MONHO CYMHTH H KOJAHYECT-
BEHHO © ¢nOCOOHOCTA Teaa HAMaTHRYYBATLECH, T. €. MOXBO ONpeNciHThH
MATHHTHYH TPOHHIACMOCTE [ LA BARHOTO BENLECTBA. 3ror METOA H3IMepe-
HHS W, oCHOBaHHEG Ha HIYYeHHH NPHTAKEANA HIH OTTAAKHAAHHA MaAcHb-
KOTO Te413 #3 AAAHOIO BelIeCTBa, TCOPCTHYECKH Gosnee CHOMeH, Yen ONHCAH-
Hult Hamit B § 145 meron, ocHORaHHW{ Ha HaMepeHWH MATHETHOTO NMOTOKA.
Ho saro oA ropasno uyBCTBHTEALHEE H, KPOME TOIO, NPHTI'ONEH AA HSMEPeHUS
I B ManeHbKOM oOpasunKe BOMECTBA, TOMMA KAK BJA HIMEPEHRA | MO UHAYK-
IHORHOMY cnocoly AYHO 3ATIOAHHTE ESYTAEMEM BOIIECTBOM BCIO NOJIOCTH

Harywku. B tex cayvanx, KOrAa yaaeTcd HIMePHTH B B TeM H APYTHM CTo-
COBOM, MONYYAIOTCH COTVIACYIOWHECH PedyJLTaTH.

? 148.1. Tlomock CHARHOTO SJAEKTPOMALHHTA Ha pHe. 279 cpesaEl He-
NapaAAeNbHO APYT ADYFY, TAK YTO BHMIY DPACCTOSHHE MEWAY HHMH
SHAWHTEALHO MeHhle, UeM HaBepXy. MexAy HEMH NOABELINBAETCR
HA HHTH WADHK H3 PasaATIHEX ncm.l?euux Mmatepnanoe. Bepxnpi
KOHell HHTH NMPHKpelied K CNHPaALNON NPYMHHKe, pacTaMenne KO-
Topofi MO3BOAAET HIMEPUTE CHITY, AefiCTBYHIIYIO CO CTOPOHL MarKHT-
HOFO NOAA Ha MApRE (NPYXHHHMWe Bechl), OKasWBAETCA, YTO ¢CiH
WapHK H3LOTOBAeH H3 a/IOMEHRSA, BONb(DPaMa HAM MAATHHH, TO 3Ta
CAa HanpaBJena BHHS (RpymMHHKa PpacTATHBAETCH), a4 B CAYYae
cepefipa, 30l0Ta, MefiH HAH BHCMYTa OHA HanpaesacHa Beepx (mpy-
MHHKA cOKpawaercs), OOBACHNTE 3TOT OUEIT.
146.2, TlpA necAefOpaHHA MEGTHMTHON DPONHNAEMOCTH MEIKHX Be.
LLeCTE %acTo TOCTYIIAKT Tak. }KKAKOCTB HAJHBRIOT B KOJCHUATYIO
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(UUWJWII/'

Pue. 279. K ynpane- Puc. 280. K ynpamuenmo 146.2
HHR 146.1

TPYGKRY B OZMO M3 KOJEH NOMEAioT MeXAy MOAOCAMYH CHALHOTO
sneerporsariata (puc. 280). JKnaxocTs & STOM KOJeHe NOJHHMAGTCS
BAH ONYCRaeTed B 3BRCHMOCTH OT TOrO, ARARETCA JAH OHA NapaMar-
uaTeoli Wan Zuamaruntiolf. OGpAcHNTEe ST0 ABARHAE,

§ 147. Mosexyxapuan Teopa MarneTwswa. TeopHsd, COBRCHAMAA PAINR-
4fe B MAHATHNX CROfCTRAX BENIECTR HA OCHOBE HIYYEAHS CTPOGHAH OT-
BENMbHRX 4aCTALL 9THX BEMECTB «— MX ATOMOB HAR MOJEKYJ,— NOJYyYHAa
Ha3BAHHE MOACKYAAPROL Meopunl MazNeMuana, DTA TeOPU GdeHb CAOKHA M
BO MHOTOM eme ne 3aBepureda. [losToMy sjechk MM He MOXKeM pasGHDATH e
CKOABKO-HROyAL NOLpobHO. YKaMeM JAMIIE HA OCHORHLE TPHYHHN DASIH-
OHA MexLy CBORCTBAMH NapAMATHETHRIX H AHAMATHRTHLRIX Ted.

Kamoe Teno, H MApaMAarHHTHOZ H JHAMATHHTHOE, TNPEOCTaBAASICA
HaM B HenoM HeHaMaTHRYEHHWM A0 TeX NOp, IIOKA Ha Hero He JelicTRyer
BHeurHee MaruuTHoe nosie. Ho o6ycnosanpaeTca 10 B Teslax NapaMarHATHEX
H B TeJlaX THAMATHATHHX paSKHHH an‘IﬂBaMﬂ. ﬂHaH&l‘HBTﬂHMK ABAKIOTCH
Teas, KAKEAA 4acTHUA KOTOPHX — aTOM HJH MOJEKYJa,— HaXOEACH BHe
MarHHTHOrO NOJR, He 06AazaeT MarEnTHHMY caoficTeasA. ToAbKO BHeUIHes
MATHATHOS TOJIE NPeBpamasT HX B BJeMeHTAPHLIE MaTHHTH (BMSLIBAeT SJe-
MeHTapHEe TOKH), ONPeRefieHHHM o6pasoM Hanpapaenhue. Hanporus, ya-
CTHOL MapaMATHUTHHY BEescTB Yike cami no cebe, enje Ao TOr®, Kax Ha HHX
Hauane AeBCTBOBATh BHEWHeE NMOAe, NPEICTABASIOT cobofl saeMeHTapHHE
MaTHHTH (SMeMeHTapHEe TORK). 32eCh POAD BHEITHErC MATHETHONO IOJA CBO-
AWTCA K OnpeaeneNHOR OpHENTAUHM, YNOPHAONEHHIO DACTIONOHKEHHS STHX
MarsnTeKOB. [loKa mone we HefcTROBAAC, Boe OHE OHAE pacnosoMkens Oec-
NOPALOMHO, XZOTHYECKH, H BEHIECTBO B HENOM OPENCTABAMNOCH EaM HeHa-
MarBHTeRALM,. B MarHUTHOM e NoJIe STE 3JIeMERTAPRNE MATHHTH BHCTpa-
meaiorcd B Coabliledf RAM Medblnelt Mepe NApaAIe/IbHEIME HENOYKAME, B Be-
LIECTEO. B WEJAOM HEaMATHHYHBAeTCH,

B uem e COCTOHT pazuuue MeXAY CTPOCHHEM YACTHL ZUAMAFHKTHHIX
M NapaMATRUTHHIX ReurecTs? B aToMax Beex Ted ecTh S0ABUIOE YRCAO ABHAY-
wrXcH sAeKTponos, Kamawli us Hux B npeactapaser cofoll aMnepos sne-
sientapnuft kKpyropofi Tox. Ho B aTOMax ARawarHNTHHX BEIECTR AO BHece-
MEA HX B MAFHHTHOE JIOJIE MarsHTHNE NeflCTAAA STHX OTASIBHNX TOKOB B3a-
HMHO KOMIEHCHPYIOT r APYTA, T4K 9T ATOM 8 UeAOM HE SBAHETCH Sje-
MEHTAPHEIM MarHUTOM, Koraa Mul BHOCHM TaKOe BeleCcTEO B MATHATHOR HONe,
T0 Ba kamauR apuxymuiic saekTpon aeiictayer cmaa Jlopenua, u copo-
KynHaoe feficTRHe BCeX STHX CHJI, HAK DOKAIWBAET pacyer, NPHBOAKT K TOMY,
uTO B aTOME EHAYLUPYETCH onpeneneH#uf TOK, t. €. aToM npHobperaer
cBOBCTRA 5AeMEHTAPHOrO MATHUTA, TaK Kag STH TORH ABAAOTCH HHAYKUHOK-
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HEINH, TO HANPABACHHE MX, COTMAcHO npasnay JIeHDa, ROMKHO GWTL npo-
THBOMOAOKNO HAMPARJICHING TOKA B KaTyWKe, CO3JAIOLEErd BHEUIHee Mar-
HHTHOE NOJIE, T, €. MAFHATHRE NMOTOK OT THX TOKOB AQAMEH OCAaOAATHL
NOTOK BHEIUHel'e NOJA, B ARAMATHRTHOS TEJO OTTANKHBAGTCA OF MATHHTA.

B aToMax napaMarHRTHHX BENIECTB MarBHTHHe JeficTPHA Olge/IbHHX
3RKTPOHOB HE NOJHOCTHI0 KOMIEHCHOYWT JPYr APyra, Tak WTO aToM B Ue-
JOM H CaM MO cefe ABIAETCH JNEMEHTAPHEM MAaTRUTOM, JelficTsRe Ruelmero
MarBHTHOTQ NOJA YNOPAZOUHBAET PACHONOMICHHE STHX BICHMEHTaDHEIX TOKOB,
TIPHYEM TOKH OPUEHTHPYWOTCA TAK, UTO WX Halpapjienue NpeHMyeCTRERHO
COBMANAGT ¢ HANDABJCHHCM TOKA EATYIIXH, COSZAIOMEre BHEIIHe: MATHAT-
Hoe node. TlooToMy MArAHTHER TOTOK OT SNEMEHTAPHEX TOKCR B STOM CAY-
Yge yCHAHBaET MOTOR RATYMIKH, H NapaMalHHTAOS TeA0 MpHTHAIHBAETCHA K
MATRHTY.

Crporo ropops, ZMaMarHeTHSM eCTh Ofmee ¢BOfcTBO BCEX BEHIECTB.
Buyeumee mMarsATHOE NoJe ONPPHABOAHT B HA ATOMH DAPAMATHETHNX Bé-
MeCTE TAROE JHe WHRYOHpYIomee AeficTaHe, KAaK Ra ATOMH AHAMATHHTHEIX
pemects. Flo B napaMarMuTHEIX Bemectsax 31¢ peficteHe DepeRpHbBaetca
foflee CHABNWM OPHEHTHPYIOIIAM AefiCTBHEM BHEIIHErO MarHATHOTO HOJA,
KOTOpOE yDOpPAROYERgeT cOSCTRENHNE D/IEMEHTADHEE TOKH BTOMOB.

BUAHM, TAKRM 00pasoM, 9TO JHAMATHETHSM M TADaMATHETHIM ofpac-
HAOTCA PAIAMUHAMH B CTPOSHHH CAMHX ATOMOB RJH MOJEKYJ BelecTHa.

§ 148. MarunThas samaTa, CaMo cofofl pasymeercd, 910 Ha-
MaTHHUHBaHHe (ePPOMATHUTHEIX, NapaMarHMTHRIX H JIHa-
MarHHTHHX TeJl NPOHCXOANT He
TOJABLKO TOrAiA, KOrja MH NO-
MeliaeM HX BHYTPb CONEHOHJA,
HO M BOOGIUIE Bcerfa, KOrHa
BEIIECTBO HOMEIHAeTcs B Mar-
HETHOE nojie. Bo Bcex aTeX
cAydagXx K MaTHUTHOMY [O-
J10, KOTOPOE CYIIeCTBOBANO AQ
BHECEHUS B HEro BellecTBa,
R2OGaBASeTCA MarHHTHOS Node,
ofyCcAOBIeHHOe HAMATHHYHBA-
HHEM 3TOTO BEIHECTRA, B Pe3y/ib-
TaTe Yero MAaTHHTHOE [LQJIe
uamensderca. Y3 crasamnoro B :
npedLlIYIIHX Haparpagax fic-  Pue, 281, Msuenenne MaTEETHOTO
HO, UTO HauQoNes CHJAbHLIe NOAH MpH BHECEHHH B Hero Kycxa
H3MEHeHHS MOAA NPOHCXOJAT XKeaesa

NpE BHeCeHMH B Hero deppo-

MACHMTHBIX Tes, B JacTHocTd Xereza ™). Hsmenennwe marmur-
HOTO FOASl BOKPYF (QeppOMarHMTHHX Tel odeHb YAOOCHO Ha-
6MmogaTe, NONBIYACH KapTHHOM JAWHUH noJA, noTyuaemol

*} IoyroMy BORpOC © CJAOMKEHHE NoAell NOCTOAHHHIX MarkATOB B Jefl-
CTBUTEALHOCTH He T2K HPOCT, Kayk Su1o RamoxeHo B § 121; Buecende sTOporo
CHALHOrO MAFHHTA He TOALKO A00apAfeT ere [oMe K MO NepBOTo MArHATE,
HO K Hckaxaer 510 noge. [Ipe caomenyu Nosell ToKOS (B OTCYTCTBHE Henes-
PHX COpHEeUHHKOB) MaKoXKeHHoe B § 121 He HymIaeTcd B OTOROpKAEX.

351



npH oMoy Kenesuwix omuaox. Ha pre. 281 usofpaend,
HalpuMep, H3MEHEHUA, HAGMIOBAIONIAECE DPH BHECSHMH KYy-
CKa Keneaa NpaMOYTOJABHOH (OPMH B MaTHHTHOE noje, KO-
TOpoe panbille ObiNO OAHOpOAHEIM. Kak BujuM, none wuepe-
cTaeT ObITb OAHOPONHBIM H MpHOOGPETaeT CMOKHBIA XapakTtep;
B OXHHX MeCTaX OHO YCHAHBaercs, B APYFHX — owllabasaercs,

? 148.1. Korfia Ha compeMeRNHX cyIaX YCTAHABITHBAOT H BHBEPAIOT
KOMAACH, 70 BBOJAT NONPABEH K ITOKASAHHAM KOMIIACH, SASHCRIMHE
OT JOpMI B paciONOMCHNA vacTell CYRHA K OT NOAMKEHHA KOMTACA
Ha Hem. OGLACHHTE, HOYEMY STO HeoOXONHMO. 3aBHCAT AN LONpPaBKA
OT COPTa CTaNAA, GPHMEHERHOR NPE NocTpoiike cyAHa?
148.2. [oueMy cyfia, CHApAMAEMbE SKCTIRAMIAAMH NAN HCLTSLOBA-
BHA MATHHTHOTO ToAf JeMiilt, CTPOAT He CTANbHLE, A NEPEBRHELC K
AAf CEpenyieHHA OOMHBKE BPHMERAIT MelHbie BHHTH?

OgeHb MHTepeCHA M MPaKTUYECKH BaKHA KapTHHA, KOTO-
par gHabmojaeTc NPH BHECEHUH B MATHHTHOS NONE 3AMKHY-
TOTG ¥eJIe3HOro cocyAa, Hanpumep monoro wapa. Kak snipo
H3 puc. 282, B pesynbTare CACKEHHS BHEWIHEr0 MATHHTHOTO
nons ¢ [OJEM HaMaTHHTHBLIE-
roCA ene3a nojie 8O BRYTpeH-
Helt o6facTH wapa mOYTH MC-
q23aer. DTHM NOABIYIOICA JAA

|
|

Puc. 282. Monutit weneskuit wap  Puc. 283, JIHAUH MATHATHOrO WOAR
BHECEH B OHOPOAHOS MATHHTHOR  COCPRNOTOUGHH B XKeNeIHOM KOMABUR,
noJe BHECEHHOM B MATHHTHOE MOAE

COSARHUA MASHWMNOE JauUmb WIH MASHUMHOX SKPARLpOKY,
T. €, AN SALGHTLl TEX HAH HALIX Npubopon oT jeAcTensn BHeli-
HeTO MATHHTHOIO MOVIA.

Kapruna, xoropyio mbl HaGuiopaem NPH CO3RAHHH MaTHHT~
HOR 3amuTH, BHEIHE HAMOMHHAET CO3AAHHE SJAEKTPOCTATHNE-
ckoft 3amUMTH npH moMOWM mposoadweft obonoukd, Oxuako
MEXIY STHMH ABAEHHAMH ecTb FAYGOKoe NpPHHUHNIHANbHOE
pasnuupe. B caydae sseKTpocTaTHMecKofl 3amMuTH MeTaA-
JIEYECKHE CTEHKH MOTYT ObiTh CKOb Yroado Touxumu. J[lo-
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CTAaTOMHO, HANpHMep, NocepeGpHTE MOBEDPXHOCTH CTEKJIAHHOTO
COCYZa, MOMEILEHHOTO B SJEKTPHYECKOE noje, 9To0H BHYTDH
COCyHa He OKa3ajock NoAf, Koropoe oOpbiBaeTcA Ha NOBEpX-
HOCTH MeTaina. B ciydae e MaCHUTHOTO TONA TOHKHE JKe-
JI3HLIE CTEHKH He SABAAIOTCH 3auTOofl JNf BHYTPEHHEro
NPOCTPAKCTBA: MaTHUTHHIE NOAS MPOXOAAT CKBO3b IKeNess,
M BHYTPH COCYAAa OKa3blBaeTCfl HEeKoTOPoe MarHHTHOE noxe,
Jliie npH ROCTATOMHO TONCTHIX JKe/e3HHIX CTeHKaX oOc/ial-
AGHUE NOAA BHYTPH NOJIOCTH MOMXET CASNAThCA HACTONBKO
CHJALHBIM, WTO MarHnTHaA 3allMTa NpHOOperaeT HPAKTHYECKOS
3HaueHHe, XOTA U B STOM CAydYae Ioje BHYTPH HE YHHMTO-
waerca noasocTbio. M B 3ToM caywae ocaaGnesue nodad He
€CTh PE3YNLTAT OGPHEBA €10 HA MOBEPXHOCTH ene3a; JHHHH
MATHHTHOTO NOAA OTHIOAL He OODLIBAIOTCH, HO NO-NPEXKHEMY
OCTAIOTCA 3aMKHYTBIMH, NPOXORA CKBO3b xKenmeso, HMaobpaxasn
rpahuyecky pacnpejiesieHue JUHHA MaTHHTHOTO AONA B TOALLE
Mesesa 4 B nOIOCTH, RoayduM Kapruny (pue. 283), xoropaa
H [OKasuBaeT, 4T0 ocyaliieHne NMOAS BHYTPY MONOCTH €CTh
PesynbTaT H3MeHeHHA HampasaedHA JAuHHR NOA%, a He HX
ofpuiBa.

§ 149. OcobennocTn eppoMarHuTHHX Tea. Dpocalouteficn B
rfas’a OcOGeHHOCTBIO (eppOMATHUTHHIX Tea SABAAETCd HX
CNocoOHOCTE K CI‘IJIbHOMy HaMarHH49MBaHHIQ, BCJACICTBHE KO~
TOPOW MACHHTHAH# NPOHHLUAEMOCTb 3ITHX TeNX HMeeT OYeHb
fonuline 3HavueRnsa, ¥ Keaesa, HampHMEP, MATHUTHAZ Npo-
HHHAeMOCTh |0 AOCTHrAeT 3HaueHH#, KOTOphle B THICAYM pa3
NMPEBOCXOAAT 3HAUSHHA L ¥ TapaMATHATHBIX H AHAMATHHUTHBIX
BellleCtB. Hamarsuuupanne (GeppOMAarHHTHHX Ten GuIC H3y-
yeno B onuiTax A, I'. CroseToEa u APYrHX y4eHbiX. STH ONHTH
NOK43a/H, CBEPX TOro, 4T, B OWIHYHE OT NApaMarHHTHBHIX
B AWAMATHUTHEIX BEWIECTB, MOSHUMHAR NPoHuyaemocms gep-
POMAZHIITIHOL. BELHECIS CLLALHO BABUCLIN oM HaAnpaterHocnu *}
MOZHUWMHO2D NoAR, TIPK KOTOPONl MPOMIBOAAT ee H3IMepeHHe,
Tak, Hanpumep, B cnaulX MONAX MAarHUTHAA [POHHHAEMOCTh
b HeJe3a NOCTHFAGT 3HadeHHN IWIeCTH ThICAY, A B CHAbHBIX
OOARX 3HAYEHHA K [AJAI0T HO HECKOJbKHX COT M HHXe,

B § 118 v 119 pna xapaxTepucTHKH MarHMTHEIX CBOficTB
KOHTYPOB € TOKOM Oblia BBENEHA BEKTODHAs BeMHUHHA Pm,
HaduBaeMas MOSHUMHMM Momenmos Toka (oM. dopmyny
(118.1)). Monekynsapfiie TOKH Takke OOGMAafAIOT MATHHTHHM

*) Hockonwxy H (8 otanune ot B) npu colimonesua yeaocouit, yrasan.
BuX 8 § 144, He 32BHCHT OF B, HeAecocOPASHO PACCMATPHAATE 3ABHCHMOCTD (L
or H{ameor B).
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MOMEHTOM., KOIrAa BeleCTBO He HaMalHHUeHD, MarHHTHHe
MOMEHTH OTHEABHBIX MOJEKYIASPHRX TOKOB OPHeHTHPOBAHbI
XaoTHYeCKH (6ecnopAfoYHO), BCAEACTBHE 4Yer0 HX BeKTOpHad
CyMMa paBHa HYJ/IO, BEICCTEC B LEJIOM MalHMTHRIM MOMEHTOM
te ofinanaer.,

ITon aeficTBHeM BHEIIHETO MATHHTHOTO HONAR MAaCHHTHHE
MOMEHTH MOAEKYJAAPHHX TOKOB MpuoGpeTalor B Goabuielt nid
MeHbllIed CTEHeHH NPeAMYINECTBEHHY0 OPHEHTALHIO B Ha-
npaBaendu nods (B caydae (eppo- B mapamarHeTHKoB) JuGo
BOSHUKAKNT HHAYKIHOHHLE MOJEKYNApHEE TOKH, MalHuTHHE
MOMEHTH KOTODHIX CPHEHTHPOBaHH NPOTHS noaf (B cayyae
Amamarsetukos, § 147). B pesyabrate CymmapHEI MarHaT-
HBE MOMEHT MOJEKYASPHEIX TOKOBR CTAHOBHTCA OTAHYHBIM
OT HYAA, H TEMO OKa3HBaeTCA HamarmHdyeHHHM. EcrecTBenno
B KayecTBe MepPHl HAMATHHYEHHOCTH BEIECTBA MPHHATL (YA~
MapHbid MOSHUMHNL MOMEHTT MOACKYAAPHUX MOKOS, S0KA0-
senHux 68 edunuye o0BEMG eewectod. B COOTBRICTBRY C 9THM
BROAUTCH BeKTOpHas BeAuuHHA J, Ha3HIBAEMAS MHAMGZHUNEH~
HOCMbIS BelecTBA H onpejensieMas BblpaKeHHeM

J= X p. (149.1)
i

THE Pm — MATHHTHEIT MOMEHT OTHEJABHOID MOJICKYJAADPHOTO
TOKa,

MoxHBO noKasaTh, 4YTC HaMarHHYeHHOCTh J CBA3aHa ¢
MaTHUTHOH HHAyKUHeR B B BellecTBe H HANPSKEHHOCTHIO
MaruuTHOrO noir M cooTHOWeHHeM, KOTOPOE HMeeT BRI

;=%_H. (149.2)
C yuerom 10710, 4T0 B=pp. M, noayuaerca dopmyaa
J=p—NH (149.3)

damenum B dopmyne (149.2) BeKTOPH HX MOLYASAMH W
HaNHIIeM NOAYYHBIICECH COOTHOIWIEHHWE B BHJIE
B=pH -} pd = pofl o+ pod = By + o/

(sanoMHAM, ITO B paccMaTpuBaeMoMm crnydae H=H,, a pofdy=
=B¢ — MarHHTHOR HHAYKUHH ROAA CONEHOHJA B OTCYTCT-
Bae sellecTsa). Tenepb YMHOXHMM 2TO COOTHOMICHHE Ha ILIO-
&b NOTEPeuHOr0 CEUeHHs CojleHoHAa S:

[Mpousseaesne BS papso O — MarHHTHOMY NOTOKY Hepes
cedeHpe cosieHouAa, BS pasuo @, — MarmHTROMY NOTOKY B
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oTCyTCTBHME Beiljecrsa. ClenoBaTenbHO, MBI MPUXOAMM K dop-
Myae
D=0, + p/ S =D, + O, (149.4)

rae uepes ' o6o3naueno BHPaKeHHe PoJS, KOTOPOE MONKHO
paccMaTpHBaTh Kak J00aBOYALIA NOTOK MATHATHON MHAYKUHH,
CO3/]aBaeMHKl HAMATHHYEHHLIM BeLIECTBOM;

O =p,/S. (149.5)

B cayuae $eppOMATHHTHHX H NaPaMATHHTHLIX BEIMIECTB STOT
notoK nonoxurenien (O>®,), B ciaydae AMAMArHHTHHX Be-
mecte — orpHHaTenen (D<D,).

Taxkum o6pasoM, RamarHHuesHocTh J nponopHHOHA/bHA
Ao0apOYHOMY IOTOKY, KOTOPHIH CO3AAeTCA HaMATHKYeHHBIM
BEULECTBOM.

Yuts1, uto O =pd,, n3 tdopuyast (149.4) nerxko noayuuts
COOTHONICHHE

D = o S = (p—1) D, (149.6)

Hsyuenne 3aBHCHMOCTH HAMAarHHYEHHOCTH Xene’a M ApY-

rux heppOMATHHTHHIX MATEPHAROB OT HANPSKEHHOCTH BHeHI-
HEr0 MATHHTHOTC noNs ofHapymuBaeT psg ocobenHocTelt
STHX BEIlECTB, HMEIOIMIHX BakK-
HOe NpaKTHYECKOe SHAYEHHE.
BoakMeM KYCOK HeHaMarHHYeH-
HOTO XeJie3a, IOMECTHM €r0
B MaTHHTHOe MoJie W GyaeM U3~
MepATb HAMaTHHYEeHHOCTL JKe-
neia J, NOCTENEHHO YBEIHYH-
Bajd HaAOpAMeHHOCTb BHEUIHero P
marauTHOrO noviia H. Hamarun-
ueHHOCTb J BO3pACTaer CHavana Ehc. 284, ?“‘;‘:";’i‘;‘l’]“"  amaruu.
PESKO, 3aTeM BCE MENMIERHEE H,  prommero markirHoro nons .
HaKkOHell, NPH 3BaYeHAAX H Crpeaxs yxasmpawr Hanpasae-
OKONO HECKOABKHX JHECHTKOB Hye Mpouecca
THICHY AMNEP HA METP HaMaruu-
YEHHOCTD MIePecTaeT BO3PACTATH! BCE SASMEHTAPHLIE TOKH Yme
OPHEHTHPOBAKLI, KENE30 NOCTHINQ MAZRUMROZO HOCHULEHUA.
I'pajuyeckn saBrcumocrs J ot H B onucHBaeMoM onuiTe H306-
paxaerca kpuBolt Oa ma puc. 284. IopusonranbHad YacTb
sToft KpHBOH BOJHSH TOYKR 4 COOTBEICTBYeT MAarHATHOMY
HACHILIEHHIO,

JocTHrHYB HacueHdsd, HaYHeM OCAa0VSTh BHEIIHEe Mar-
uuthoe fAoxe, IlpE STOM HaMarHHUGHHOCTL 3Kedela YMeHb-
IaeTca, HO YOBIBaHHE 3TO HAET MelJeHHee, UeM Danbile muo
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€e BospacTaHue. 3aBUCHMOCTh Mexkay J € H B atoM cayuae
H3o6paxaercd BeTBbIO KpHBOH ab Ha puc. 284. Mut Buaum,
TakHM 00pa3oM, 9T0 OLHOMY H TOMY e 3HaveHmo /T moryr
COOTESTCTEOEATh Pas3/iHuHbi¢ SHAUCHHA HAMATHHYEHHOCTH (T0Y-
ki x, ¥ u x" Ha puc. 284) B 3aBUCHMOCTH OT TOFO, NOAXCAHUM
AH ML K STOMY 3HAYCHHIO €O CTOPOHHE: MaAkX MJAH CC CTO-
posnt GonbmmpX sHavemni H. HamarumueHuocrts Xenesa 3a-
BHCHT, ¢Taa0 UbITh, He TOMLKO OT TOTO, B KaKOM 10Je JaHHuf
KYCOK HAXOAUTCS, HO H OT Opefmayuliefi HCTOPHH 3TOTO KyckKa,
310 ARNeHMe MOAYUHIO HA3BAHHE MAZHUMNOZC ZUCMeEpe3uca,

Korpa BHemHee MarguTHOE NOJE CTAHOBHTCA PaBHEIM
BYJIO, KeJNe30 NPOZOMKAET COXPAHATh HEKOTOPYIC OCMIGHON-
Hyro Hamaentqennocme (§ 112), kotopas xapakrtepusyertcs
orpeskoMm Ob rpaguka, B stoM M 3akmodaeTcA NpUYRHA
TOTO, UTO H3 JKENIe3a HJH CTAJNH MOMHCO M3TOTOBNATH NOCTOAH~
HEE€ MarTHHTHL.

Jna panbHeferec pasmardHYHBAHNA HeNe3a HYMHO NPH-
JIOMHUTL BHEHIHEE MAlHMTHOE MOJE, HANpaBNEHHOE B NMpOTH~
BOMOJOKHYIO CTOpOHY., XOf HSMEHeHHA HAMaTHHYEHHOCTH J
[PH BOSPACTAHKM HANMPSIKEHHOCTH / 3TOr0 NMPOTHBOROMONKHO
HanNpaplIeHHOTo noAA H3oGpaytaeTcd BeTBBIO KpHBOR bed,
JlMWwb XOrj2 Hanps:KeHHOCTb 3TOTO MORA AOCTUIHET Ompeje-
JEHHOTO 3HAYeHHA (B HAalleM ONLITe 3HaYeHHA, H30GPaKAEMOrQ
orpeskom Oc), Kene3o GyeT NOMHOCTHIQ PasMarHH4YeHo {To4-
Ka ¢). Taxnm 06pasoM, HaNPAXKEHHOCTb Pa3MaTHUYHBAIOLKETO
nona (oTpe3ok Oc) Apaserca Mepofl TOro, HacKOJALKO MPOUHO
YACPXHBAETCA COCTOSIHME HaMarHMYHBaHust ene3a. Ee Ha-
SHIBAIOT KodpyumusHoii cusolff. IIpr yMeHBUIEEHH HanpsKeH-
HOCTH MOJAs OGDaTHOTO HANPAaBJAEHHS M 3aTeM OpM BO3pacTa-
HHH HanpAYKeHHOCTH NOAA NEPBOHAYANLHONO HANpaBIeHHN
X0J H3MeHeHH? HAMATHHYEHHOCTH Kesleda H3oOpaykaerca BeT-
BbI0 KpuBol db’a.

TIpy HOBOM NOBTOPeHWH BCEIO NHKAA pasMarHHYMBaHAA,
nepeMarHUYMBaHHA K NOBTOPHONG HAMATHHYHBAMHA Ke/ae3a
B OepBOHAYaJbHOM HampaBaeHHH $opma 970l KpHBOH MOBTO-
paerca *). Ms puc. 284 Bugdo, uto 972 KpHMBasi, u3obpaxa-
IOImAan X0A 3aBHCHMOCTH HAMAFHHUEHHOCTH Xede3a J oOT Ha-
NpAXKEHHOCTH BHeINHero mond [, umeer sui nernu. Ee Ha-
SHIBAIOT nemacdt sucmepesuca FNA JAHAOIG COpTa XKeJle3a HIK
craan. ®opMa neTaH THCTepeSsHCa HBAACTCA BaxpcAlleR

*} Bersr Oa msofpaxaer XoI HAMATHHUUBANHA MCXOAHOIO HeHamar.
BA%CHHONO MATEPRaJAA H He NOBTOPAETCR MPH NOBTOPHHX MUKAaAX. Jaa Toro
wrofl BHOBL BoCHpoMasecth seteb {4, BeoOX0XNMO RPHBECTH MaTePHHI B
AeppOHAYAALHOE HeHamarHHehHoe cocTosnre, Ilaa sToro sioctatouno, Ha-
NPHMEp, CHALRO HAFPETL €0,
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KapaKTepPHCTHRKOH MaTHHTHEIX CBOACTB TOTO MJIH HHOTO hep-
POMATHHTHOIO MaTepHana, B 4acTHOCTH, 3HaA ee, MBl MOMEM
OonpejeNuTh TAKHE BAXKHBEIE XaPAKTEPHCTHKH STCI'O MaTepHana,
KaK ero MAarsMTHOE HAacHILIEHHe, OCTATOMHYI) HaMarHH4eH-
HOCTR M KOIPIOUTHBHYIO CHJY.

Ilpottecc HaMarHHUHBaHHA BEILECTBA MOMKHO XApaKTepH-
30BaTh He TOMbKO KpHBo# 3aBuchMocTR J ot H (puc, 284),
HO 4 KpuBol 3aBncumoctH B ot I, O6e 3aBHCHMOCTH 3aKO-
HOMEDHO CBA3aHH ApYyr c ApyroM. IlepBas H3 HUX HMeeT
Bull J=(n—1)A (cm. op- 48,Tn
myny (149.3)), eropan — 0|
B=ppff. Ha puc. 285 no- 150
Ka3aHa 3aBHCHMOCTE B or 7
H pna pasnuymblx COPTOB £2
meneza K cranu. [lo dopme
3TOH MeTNIH MOKHO BHIGpath &
MaTepHaj, KOTopuid HAWAYyd- g4
IHAM O0PasoM MOAXOART AASl
Toil ua% uHON npakThuec- U
wxof 3apayu. Tax, gasa usro._
TOBJMEHHA TOCTOSAHHHX Mar- ’
HUTOB HeOOXOZMM MaTepHan-4,8
¢ Goabwofi KO3PHHUTHBHON
cunolt (cramb u ocoberno” 72
cneHaldbHBle COPTA KOOANb- -1,6
TOBOR CTAlH); JNIA SJACKTPH- _ R o
YeCKHX MAUIHH H 0(:063““0 .__2:9300 -3000 0 3000 soon
Anf TpaHCPOPMATOPOB BB~  pyc 985, KpHbie HAMACHHYHBAHHS
FOAHH MaTEPHAABl € OUCHD paa pasnHYMBIX COPTOB  Mefesa H
Maﬂoﬁ ENomAAR) NeTNH FH- cTaaf: ! -— MArkoe Henaeso, 2 — 3a-
OKa3blBaeTCd, MEeHblile BCETO
HArPeBaloTCA TIPH NepeMar-

HHYHBAHMA *); I8 HEKOTOPHX CnelHAAbHBIX NPHGOPOB Bax-
HB MaTepHaJb), MalHHTHO® HacHUUEHHe KOTOPHLIX ROCTHIaeTcHd
NpH MaJblX moaax, ¥ T. I.

B otamyse OT napamMar{eTHKOB W AuamaruetukoB (§ 145)
y ¢eppoMATHeTHKOE MarsiTHas NPOBHLAEMOCTH W HE OCTa-
ercsl TMOCTOAHHOW, a4 SaBUCHT OT HANPAMKEHHOCTH BHEIIHEro
HaMarHu4Hsaiomero noas ff, 3ra saBHCHMOCTD ANA MACHHT-

1

4

I

HAM

T

*} Peun nger me o TOM HarpesasHyu nof AeficToHeM BHXPeBbIX TOKOB
DYRO, KOTOPOE HCMMTHBAIOT BCe MTAAILN, BOMEHICAHEE B NEPEMEHHOe Mar-
HATHOE TOVIE, & © HarpepaEHH QepPOMATHHTHHX Ted, OOYCAOBTCHAOM HMX
RepeMarHdIMBANMEM H CBASARHOM CO CBOCOOPASHLIM BHYTPEHHHM TpeHdeM
B NepeMarHAuMBAIOIIEMCR BELIECTDE,
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HOro cmiaea (nepMannos) W AJS MATKOTO 3eje3a NOKAa3aHa
Ha puc. 286. Kax mmi BHIKM, MalrHMTHAA NPOHRHAEMOCTH W
HMEET Manbie HadaJbHHE SHAYEHHA B CAaGLIX NOMAX, SaTeM
HAPacTaeT AC MaKCUMAABHOTO 3HAYeHMs H OPH JanbHefmem
YBe/HYeHHH [OAA CHOBA YMeHbillaercs.

Baxno OTMeruTh, 4TO NPH HOCTHKEHHH ONpeneSeHHOM
TEMAepaTYPH Mar{HTHafd [POHMLIAEMOCTh GeppPOMArHNTHHIX

B

Jo000

|~ N

1 i L L
g 42 g4 46 48 40

Pnc. 286. 3asuchmocts g ot H: 1 — y margeThoro cnslaea (mepuannon),
2 — ¥ MArRoTO MWeNesa

Tell Pe3KO najaeT A0 3HadeHHA, OJMH3KOTO K emunule, 3Ta
TeMnepaTypa, XapakTepHad IIA KaXaoro deppoMarHKTHOTO
BElleCTBa, HOCUT HasBaHHe mouxu Kiopu no umenn ¢paHiys-
cxoro ¢uauka ITevepa Kiopr (1859—1906). Hpu mexunepamypax
soiie mowky Kiopu ece deppomasrumubie meaq CMAHOSKMCR
napasazdumnsing. Y meneza touka Kiopn pasuma 767 °C,
y Hukeas — 360 °C, y koGaabra — orono 1130 °C. ¥ nexo-

TOPHX (eppOMArHHTHHX CNaBOB ToYKa Kiopu AexuT BOAn3H
100 °C.

o  149.1. Kakofi Mz tdeppoMaIrMHTHHE MATEPHAJOB, IPHBEAEHHHX HA
. puc. 285, maunbosee NpHToNeH QAN NOCTOARHHX Marudroa? Kakof
M2 BAX HasGofice NPHrOfieH AJIA MIEKTPOMATHHTOB ¢ Guicrpoll pery-
NEPOBKOR DOALEMBON CHALL?
140,2, MoXHO JH SJeKTPOMATHHTHHM KPaHOM NepeHOCHTh DACKA-
MeHHEe CTaAbHEE GOABAHKAP

§ 150, OchHoBu Teopun deppomarseTMaMa. B oramtue ot
JHAMATHETH3MA H [apaMarHeTH3ma, KoTopbie SBJIAIOTCH CBO#-
CTBAMH OTJENbHEIX ATOMOB HJ/IH MONeKYyJ Beulectha, ¢eppo-
MaTHHTHbIe CBOHCTBA BellecTBA OGBACHAIOTCA OCODEHHOCTRAMH
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Er0 KPUCTA/NIHYISCKON CTPYKTYPH. ATOMH KeJe3d, eCld B3ATh
HX, HanpHMep, B 1apoo0pa3HOM COCTOAHHH, CaMH 1O cebe
ZHAMaTHATHEL HJIH JIHINB cnabo oapaMarHuTeel, Deppomas-
HEMUaM ecmb  C80IICMEO  MeAesq & Mmeeplom  COCHORHUL,
M. e, Centicmen Kpucmarios xcenesd.

B stom Hac yGexpaer pajp ¢akrtos. [Ipexne Bcero Ha 310
YKa3HBaeT 3aBHCHMOCTb MArHUTHLIX CBOHCTB KeNe3a u JApy-
JuX eppOMaTHUTHHIX MaTepHAMOs OT 06paboTKH, HaMeHAmeH
HX KpHCTaJUIMYecKoe cTpoeHHe (3akanka, omxkur). [Manee
OKa3bIBAETCS, 9T0 H3 MAPAMATHHTHBIX H AWAMATHHTHBIX Me-
TAJJIOB MOMHO H3TOTOBHTb CIJIABH, OG/AAAAICIIUE BLICOKHMH
tdieppoMarsuTHEIME cBOAcTBam#. Takos, Hanpmmep, coaas
Teficnepa, nourd He ycrynamouiufi 0O CBOMM MaTHHTHBIM
cBoficTBAM >KeJe3y, XOTA OH COCTOHT H3 TakHX ciaboMarsur-
HEX MeTanxoB, Kak Mefb (60 %), maprauen (25 %) u amomu-
Hefi (15 %), C mpyrofi CTOpOHM, HexoTophie ChAasw M2 dep-
pPOMATHHTHEIX MaTepPHANOB, HANpHMED CHaaB H3 70 % xenesa
H 25 % HAgens, nouTH He MarwuMTHel, Haxowen, camemv se-
CKHM DOATBePKACHHEM HBJIACTCA TO, YTO MpPH AOCTHXKeHUH
ofipeleneHHol TeMnepaTtyph (Toukn Kiopu) sce deppoMariut-
HHe BellleCTBAa TePsoT CBOM (eppOMarHHTHHIE CBOHCTBA,

PeppoMaruiTHNE BENECTEA OTAHTAIOTCA OT DAPAMATHHTHLX HE TOALKO
BeChbMa OOMbLINM SHAYEHHEM MarBMTHOR NPORHLAEMOCTH [L K €€ 3ZEHCHMO-
CTHD OT HAOPSHMEHHOCTH NOJA, HO H BECbMa CBOEOGPAIHOR CBRAILIO MeXAy
HAMAHHYSAHGCTRI0O H HAOPAMEHHOCTRI) HAMATHHYHBAKKNEFO MDA, S1a

HOCTh HaXOAMT CBOS BLPAMEHHE B HBJCHHH THCTEPEIHCA CO BCEMH eTo
CACHCTBRAMH: HAJHUHEM OCTAaTOMHON HAMATHHUEHHOCTH H KOSPLETHBHOH
CHALL.

B uem mpuuyHa ractepeznca? Bun xpusux ua puc, 284 m 285 — pasmu-
e uem%xonom HapacTaHHf HaMarHMYEBEHAS theppOMarHeTHRa NpW YRe-
auueddn H i X0ZoM €ro pasMarHHYMBARHA NPH yMexbuwexun f — noxa-
ShLiBaeT, YTO NPH HIMCHEHWH HaMalHHYeHHOCTH deppoMalHeTHKa, T. €. npd
YBEJAHUENHH HAH YMEHbIIeHHH HanpAMEHHOCTH BHEIUNEro NOJA, OPHEHTA-
LA 8 AeSOPHEHTAlER JICMEHTADHEX M3THUTOB He CPasy (JeAyeT 3a NOJeM, 8
OPOHCXOAHT C HIBECTHHM OTCTABAHHEM,

MoxpofHoe HayveHne NPOLLCCOB HAMATHWYHBARKA B PasMaFHHYHBAHMA
Wenesa B APYFHX (EPPOMArHATHHX PemeCTs MOKAYaN0, YTO YEpPOMATHHT-
Hue cBoficTBA BeliecTBa ONPEMEANIOTCH He MalHHTHEIMA CBONCTBAMH OT-
JeAbHEIX ATOMOB MAR MOMEKYJ, KOTOPHE CaMH 110 cefe MapaMalHATHEI, & Ha-
MATRUIHBaHHEM DeALIX oOnacTefl, HaswpaeMEX noMéHaMH *),—~ HeGonblukX
¥9aCTKOB BelIECTBA, COAepaMuX oueHs Goabuioe uncae atomos. Baaumo-
AeficTRHE MaTHUTHHIX MOMEHTOB OTEEABHHX ATOMOB (eppOMATHeTHKA OpH-
BOIHT X COIJZAHHI0 HPe3BHY2{HO CHABHHX BHYTPEHAHX MATHHTHHX ROJCH,
JAeficTRYIOIMX, B TpefieAax Kaxyoll taxofi obacTH M BHCTRAHBAIIMHK B
npeneiax sroft o6MaCTH Bee aTOMHELHE MarHHTHKH MapaniefbHO APYT APYTY,
KaK noxasano Ha puc. 287. Taxum ofpascM, Aame B OTCYTCTBHE BHEIHErO
noax ¢GeppOMAarBUTHOE BEIECTEO COCTOHT H3 DAAY OTARABHHX OOGRacTed,
Ka¥zad H3 KOTOPHX CaMOMpPOM3BOJBHO HAMATKEHYeHA A0 Hacumerua, Ho

*) MosToMy BCA TeOPHA YacTO HaLIBAGTCHA «AOMEHHOND,
359



HanpasicHue HAMarHWUeHHOCTH AAR pasrwX ofxactTef pasimano, TaKk uro
BCAeACTBHE XAOTHUHOCTH pacOpenesieHnd STHX ofitacTell Tes0 B LeAOM ORa-

3LBACTCA B OTCYTCTBHE BHEIHEr) DOAA HeHAMATHHYEHHBIM.
Tlon BARAMHEN BHEWHETD MOAA MPOHCXOBHT TepecTpofKa W leperpyn-
NHPOBKA TAKHX o0MacTel CaMONPOHIBOALHOIO HAMATHHYHBAHRA, B PESYb~
TaTe KOTOPOA NMOAywaloT NpeHMYme-

1 2 CTHO Te O6/ACTH, HAMATHHMERHOCTh
} 4 * * { TFS T TS ke SR S KOTOPHIX APAJACNBHA BHENIHEMY RO~
—— e == =g e == 110, K BEIECTEOC B NEACM OKILBACTCH

’ PV b e e e e e e HAMATHHYGHHHM.
+ ’ ’ 1 } - Ol #3 TPHMepPOB TaXoh nepe-
T T T T ™ crpoiiky ofnactel caMOnpOMIBOABHOTO
} 4 ¢t - =~ HaMaTuuUHBARHA NOKasay Ha DHC.
- o — = 287, 3Zech YCNOBHO HIOGPAMEHE KEE
{‘ f f ' " e o e —a e o CMCHHGIe OGJacTd, HanpapjieHuA Ha-
Py MATHUSEHHOCTHE KOTOPBIX DEPOeRIsKy-
MApHH APYT K Apyry. IlpA nanome-
N HHE BHEUIHEro NOJA JacTh ATOMOB ofi-
p 2 AacTH 2, B KOTOPOH HAMarHNYeHHOCTh
o b e - = TEPOCHARKYARPHA K MOMO, Ha Tpa-
f * bHtot o ., lHLe ee ¢ OBnacTbio J, B KOTOPOH Ha-
ERERE - MAarHAYEHHOCT: DAPANNEABHA MO0,
~% g wgm = == OROPAYHBACTCA, TAK UTO HANPABJACHHE
b4 44 4 } - = =~ -~ HXMATHKTHOrO MOMEHTA CTAHOBHTCA
o e ooy o DapamsenshmM momo. B pesynsrare
LRI I I O obnactb /, HaMarHAYeHRAN TApaAedL-
' { ' i , 1 T T = = = HO BHeIHeMY MO0, PaciHpAeTcH 34
— — e mae e CHET TeX OOM2ctefi, B ROTOPHX Ha-

&) NpabJieHKe HAMATHHYEHHOCTH o0pasy-

er GofApmiHe YTIK ¢ HanpaBReHHeMm

Pue. 287. CxeMa opHeNTauHH MO- TOAA, H BOSHHKAET RPEHMYUIECTBEH-

JAEKYRADHMX MATHHTOB B ofinacTax HOC HaMaTHHYHBAHKE Tela MO HanpaBs-

CAMONMPOHIBONILHOTO  HAMACHHTYH- JIEHHIO BHEWHero nond. B ouent cub-

padud 1 W 2: g} BHelHee MATHHT-  HHX BHEIUHHX NOARX BOIMOMHEE ¥ N[O~

HOe ToJie OTCYTCTBYeT: O} NoA  BOPOTH HARPABASHHH OPHEHTALNH BCeX
AeficToHen BHOUIHEID MATHHTHOTG  ATOMOB B TNpefenax uenof obascrd,

nons ofiaactu [ w2 nepecrpan- Hpu cHaTae (YMeHbIIEHHN) BHEII-

BaioTeH HETO NONA NPOHCXOAHT O6PaTREEA npo~

Lece pacnafia B AeSOPHEHTAUHH ITHX

R obNacTell, T. e, pasMar HHUHBAHHE TeJA,

Borny GORRIMIEX IO CPABHEHEIO ¢ ATOMAMM DA3MEPOB OGRacTed caMo-

DPOHSBOARHOIC HAMSrAHMHBAHHA KAK fpolecc OPUEHTAIMH WX, TaK n oG-

PATHL A NPOLECE AeAOPHEHTANNA NPONCXORAT ¢ Topasfo GOJAbUINMA 3aTPYR~

HEHHAMH, Ye€M YCTAHOBICHEE OPHEHTALHH HAH De30pHEHTAONH OTISNbLHEX

MONEKYJ HNAHW ATOMOB, EMCIOMIEE MECTO P NAPAMATHNTHNX W AHAMATHHTHHX

Tenax. STHM H OGLACHACTCA OTCTABAHRE HAMATHHYAB2HHA W PAIMATHNYHBA~

HH$ OT BSMEHEHHR BHEIDRErC HOXA, T. €. FHCTepeanc eppPOMArHBTHHX Telk,



[ naea XVil. NEPEMEHHBIA TOK

§ 151, Nocrosnnas H nNepeMeHHAR SAEHTPOABHAYIIAA CHJa,
B reneparopax aNEKTPHYECKOrO TOKA, ¢ KOTOPHIMH Mbl 3Ha«
KOMAJIHCh JO CHX nOp ~— 3JEKTPOCTATHYECKHX MAIlBHAax,
ranbBaHuYecKux osementax (§ 75), axkymyaaropax (§ 79)
i TepmosneMeHTax (§ 83),— 5. & €. C TeUeHHEM BPEMEHM HE
MEHSAJIA CBOEFO HANpaBIeHHA: NONOXKHTeNbHRHN SIeKTpoOn
BCETJA OCTABANCA NOMOXKUTENbHHM, OTPHUATEAbHBIft ~—— OTPH-
DaTeNbHbiM, H TOK BO BHeWHEH HenH MOCTOSHHO [Ue B OJHOM
H TOM XKe HAnpaBJACHHH: OT NOJOKHTEABHOTO SASKTPOIA X
OTpUHATENBbHOMY. Tako#t TOK HA3HIBAIOT APAMBIM WA HOCHIORH~
row, o Tex nmop, noKa He NPOUCXOAUAC HUKAKHX BHYTPEHHHX
H3MeHeHHIT B CaMOM reHepatope, T. €, IOKa He CKasbIBAJHCH,
HanpuMep, SBJIEHHN TOAAPH3AUWKE 3NEKTPOAOB B TajibBaHUYe-
CKHX 3MIEMEHTaX, HAM HEe MEHANach CKOPOCTh BpALNEHHA
AMEKTPUCTATHYIECKON MAIIHHEL, HJAH He MEHAJAch TeMmepartypa
MEXKIY ClIaAMH TepMOSAeMeHTa, OCTaBajach NOCTOAHHOR B
3. A. C., a craxo GHTh, M HaNpAXesHe Ha 3aXHMax feHepa-
TOP4 ¥ CHJIA TOKAa B LenH.

Hanporus, B remepaTtopaX, YCTAHOBAEHHBIX HA 3JeKT-
POCTAHUAAX ¥ JAWWAX TOK, KOTOPHIM MEl TMONB3YEMCA RS
ocBElIeHUs, NpHUBeAeHHA B JjeficTBHe JeKTpopBuratened (Mo-
TOPOB) H AIA APYTHX uedell, BCErfa BOIHHRACT MEPEMEHARAR
3. A. C., HetpepbiBHO H3MEHSIOAA CBOG 3HAUYCHHE H MHOTO
pa3 B CeKYHAY MeHAIOMaR cpoe HanpasieHHe. C HEKOTOPLIMA
JeTaRAMH YCTPOACTBA STHX TeHepPaTopoB MWl NO3SHAKOMHMCSA
B cAeAyiowell r1aBe, HO ANA NOHUMAHHA TOTG, KAKHM oOpasom
B HHMX CO3HaeTcd HepeMeHHas 9, A. ¢,, HaM HEOOXOAMMO YXKe
cefluac BRISICHUTH OCHOBHON MPHHIHN HX YCTPOACTBa,

B coBpeMeHHON TeXHHKe NPHMEHFIOTCA HOYTH HCKIIOYH-
TENbHO HHEAYKIAOHHHE IEHEDATOPH, T. €. MatliHbl, B KXOTO-
PHX 3. A, €. BOSHHKAET B Pe3y/AbTaTe¢ NPOLECCR SNEKTpoMar-
HUTHOH uHAYKUHH, OcHoBHAf cxema YCTpofiCTBA TaKoro re-
HEpaTopa, HAa KOTOPON BHAHEI BCe NPHHUKGHAILHO BamHLIE
elro jAeTaly, DOKazaHa Ha puc. 288, Mexny nomocamy CHAb-
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HOTO MarHuTa J, T. €. B MarHMTHOM TiO/ie, BPALlaeTCs MpoBO-
JI0YHAA pamka 2, KOMIE! KOTOPOH MpHNasHHl K KOJAbLaM 3 # 4,
BpallaioIHMCA BMECTe ¢ paMKoRl; K STHM KONBUAM OPHXH-
MalOTCA NPYXKHEALME [A2CTHHKE 5 H 6 (rak HasbiBaeMmble
IMeTKH), OT KOTOPHX KAYT BpoBofa K BHeiiHe# menu. I[lpn
BDAlEEHH DPaMKH B MATHUTHOM IIOe NPORU3LIBAIOUMIMA ee

Pue. 288. Mopgens BHAEYKUMOHEOTO TeNeparopa

MarguTHHIA HOTOK BCE BPeMs M3MeHSIeTCd H, CREefoBaTeIbHO,
B paMxe BO3HWKAeT HEAYUMDOBaHHAA 9, K. ¢. TaknuMm ofpasom,
npouece, APOHCXOAAIRKH BO BCeX NPOMBILIIEHHBIX NeHepaTopax
TOKA, 5TO -~ MOBTOPEeHWE B I'MPARTCKUX MacmTabax ‘OCHOBHOTO
Hnélylxslénonnoro omuTta Qapajed, KOTOPDHWHA Mb paccMOTpeaH
B *

Pacemorpum Teneph moppoGuee, Xakosa Gyjer BOSHHKAIO-
maf B paMEe MEAYLUHPOBaHHAA 9. A. ¢, Jnux npocroTh Gyjlem
CUHTaTh MAaTHHTHOE No/ie, B KOTODOM BpaulaeTcl paMKa,
oIHOpOAHHM, Marmutabif norox uepes pamky @ (§ 138)
€CTh NpousSBefeHHE MATHMTHOR HEAYKLUMH DOJAS HA NJoath
PaMKH M Ha CHHYC YIJa @ MEKAY IMIOCKOCTBIO PaMKH H Ha-
BpaBeHUEM NOJIA:

O =BSsineg,

Ecnn paMka BpamlaeTcsl paBHOMEPHO K CORepillaeT NOJIERH
ofopoT 3a BpeMa T', TO 8a ejHHHIY BPEMEHH paMKa fOBOpa-
uxpaeTca Ha yron 2n/T. [lostomy, €cau BpeMst OTCUUTHBATH
0T TOTC MOMelTa, KOFAa paMKa CTORAR Napal/edbHO JHHHAM
noist, TO 3HAYEHHe wa (¢ B HeKOTOPHA MOMeHT BPeMeHH f
Gyner pasHo @=(2n/T)f, OOGosnadana 49acTOTy BpaiLeHHH
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PaMKH, T. e. Unciio ee 060pOTOB B eAUHHLY BpeMeHH, 6YKBOX v,
& YIiIoBy ckopocTh {(cM. ToM 1) 6yxpoit @, MOKHO HanMcaThb:

v= il.-, co=2uv=%’f-.
Crano OuTh,
¢ = al,

[Moxctapup 510 BHIpakenHe B GOPMYAY AAR MArHHTHOTO
MOTOKA, MH YBHAHM, YTO 3aKOH €I0 HIMEHEHHS C TeucHHeM
BpEMEHH HMEeT BHJ

@ =BS sin wf. {I5L.1)

padux, usoSpaxaiomulf saBACUMOCTh MACHHTHOTO ROTOKA
gepe3 PaMKy OT BPEMEHH, DDPeACTaBAsAeT coloR CHHYCOHAY

e
< H
11
11
]* : iat f'
SN TR aE
-3
o
A8
] T *
Tz T2 T
a

Puc. 289, I'padkk Hameneuus ¢ TeueHHeM speMeHH MPHOBEHHRX SHageHAR:
@) MarNHTHOTO Tioroka D; 6) WHAyuuposawHoll 5. A, ¢. 7 B onuTe, M0~
pameHHoM Ha ppe. 288

{puc. 289, @), MarnuTHult moTORK MendeT cBoft SHaK gBa pasa
8z Kaxantil ofopoT paMku, ofSpamasch B HYJAb B Te MOMEHTH,
XOrja OHA Napa/iie/qbHA HanpapieHHI Nodd, H J0eTHras
MAKCHMAbHLIX 3HAYeHHA (TON0 WIH HHOTO 3BaKa) B MOMEHTH,
KOTAA OH& NepneHsuKyRApHAa K NoJd0,. )
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Huzynuposanran B pamke 3. A, c. onpenefsercs He 3Ha-
YeHHEM CAMOTO MArHHTHOTO [OTOKA, a CKOPOCTLIO €ro H3Me-
HeHus, T, €. Bequuunolt A®/A¢ (§ 141). Herpyaso Bugets,
49T0 H 5TAa BeJHUHHA He OCTAeTCH NOCTOAHHOH, a Bce Bpemd
HaMeHseTCH LpH Bpamenud pamxd, Ha puc. 289, g noxasannl
H3MeHEeHHA MarguTHoro motoka AQ 3a oAMHaKOBBIE RpoMe-
Kyrka BpeMeHH Af ana momenta =0, xorza ©=0, u mis
moMeHTa [=T/4, xorma @ nMeeT MaKCHMalbHOE 3HAUEHHE,
[Teppoe auauenme AD ropaspo Gosblie BTOPOTO, H, CJAEI0BA-
TelbHO, MTHOBEHHOE SHaYeHue HHAYLHpoBaHHOA 2. A. C. B
MoMeHT {=0 HMMeeT MaKcuManbiHOe 2HaueHHe, a NO Mepe Bpa-
WeHHSA PaMKH YOLIBAeT, AOCTHIaf HYJNEBOTO 3HAUEHHA K MO-
menty T/4,

Tlpu pancHefimeM MOBOPOTE pPaMKH 3. 1. C. MeHAeT CBOA
sHak. JeficteuTensno, mo npasuny Jleana (§ 139) muayumu-
poBanHag 5. 4. ¢, BeerAa HafnpapAeHa TaK, YTOOH MarHATHOS
Noke CO34aBacMOre €0 TOKAa TOPMO3HJO NpOnece, BLi3bIBa-
omuft uaRyKoaw,. IlosroMy B TeueHHe NepBOfl YeTBEPTH Ne-
PHOJAA, KOrZAa M2lHHTHHH NOTOK Yepe3 PaMKy BO3pacrtaer,
noje HHAYKNUOHHOTO TOKa BO/MXKHO ocaaGnaTh BHellHee node,
a B TeueHHe cilenywomell YeTBepTH mepuola, KOrZa MarHHTHOR
noie yOhiBaeT, OHO AC/KHO YCHJAMBATh 310 monae, Otciona
SICHO, YTO B MOMEHTH NPOXOMAEHHA 3. 1. C. Yepes Hylb MOJK-
HO NPOHCXOAUTB H3MCHEHHE ee 3HaKa,

Ha puc. 289, 6 rpadudecky noxaszauna 3aBHCHMOCTE MIHO-
PeHHRIX SHaUeHHi MWHAYLHPOBAHHOH 3. A.C. OT BpeMeHH.
MOoXHO MOKa3aTh, YTO 3Ta KPHSAA, KaK U rpadik MAFHHTHOTO
NOTOKA, NpeacTasiser cofoll CHHYCOHZY, HO TOJBKO CMeilieH-
HYIO Ha YeTBepPThb MepHOJA MO OTHOILEHHIO K CHHYCOHHE, H300-
pamatomell n3meHerHe MarHHTHOTO NOTOKA,

Heficraurensio, anr MoMenta ¢ morox @=BS sin wé, g MoMmenta

#-4-At notor @’==BS sin ® (i-Af). Caeporatenpho, 3a BpeMd Af HaMeHeHHe
norora

AP =0 — @ = BS [sin o {{{- Al)-—sin w!].

Cornacno nseecTHOR TeopeMe TPATOHOMETPHE 910 BHPANKEHMHE MOXKHO Mpef-
CTABHTH B Buie
wht

AD =285 cos [m (t+%‘.)] sin &

Ecau Af onens Mano, To sin (@A 2y=wAl?2, a cos[o ((H A/2)]=cos wl,
Hirak, usmeneHne MOTOKa 3a-Majaoe BpeMs Af

AQ == BSwcos wl AL,
Cregosaresibho, 5. §. ¢., papuan —AD/AL, ecto

8{::—%#— BSa cos wf =BSw sin (mt—-g-) N
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. €. AcHCTBRTENLHO BMpamaercs CHHYCOAOH Tofi e 2acroTH, HO CABH-
HyToft Ha 1/2 (veTRepTh Repmona) *).

Camo cofofi pasyMeercs, 4TO NO TAKOMY 3Xeé SaKOHY CH-
HYCOH[B HU3MEHAETCS M MTHOBEHHOE SHaucHHE HANPAMXKEHHA &
Ha 32MHMaX MalWIMHE HJAH MEXRY JABYMA MOCHMH TOYKaMH
ceth. I'paduke usmeHeHuA 3Toll BeIHYMHBI HMEIOT TaKoH e
BHA, KaK H NpHBeJeHHHE Ha puc. 289 rpadukm HHAYHUPO-
BaHHOl 9. A. ¢, [oBopAT, YTO Taxoro poja KpHSHE BOCRPOHS-
BORAT «hOpMY» NepeMeHHOIO HanpAXeHua. Tok, BoHHKAIOIMKA
1oj, BAHAHHEM HEPEMeHHOIO HABPAMeHUs, TaKkke Oyaer nepe-
MeHHRIM, U «(popMa» ero MopoGHA «popmer RaNPSIKEHUN.

He Toabko B Hamefi Mopend, HO H B MAIIKH2X, ApHMeHs-
€MBIX B 3JICKTPOTSXHHKE, B NOAABAAIONLEM GONBIIHHCTBE Cay-
YaeR HMEKT N0 € HaNPAMCHUAME H TOK2MH, KOTOPHE MOXHO
CYNTATh CHHYCOHJANLHHMH, 32KOH H3MCHEHMS MIHOBEHHHX
3HAuCHNI S5THX BeJIHUMH CO BPeMeHeM BhIpa)KaeTcs opMyaamu

u=U_sinwf, (=1_sinot, (151.2)

npuueM tepes Uy, v I, ofcanavenn MaKcHMaiabHele SHaYeHHA
BAaNPSAMEHHA H TOKA.

§ 152, OnmiTHOoe Mccaenosanue (oOpMEl NEPEMEHHOFO TOHA.
Ocnnanorpad. B ToM, 410 TOK, noAyuaeMulli OT SJIeKTpOCTaH-
uull, ABnAeTed AcACTBHTEIBHO NEPEMEHHLIM, T. € MHONO pa3
B CEKYHIY MeHfeT CBOe HAanpAaB/IcHHE, HETPYAHO YOemuThes
¢ TIOMOLIbIO TAKONO MPOCTOre ofnita. BRAiouum B ceTb 00HY-
HYIO 3/IEKTPHYeCKYIO JIAMIOYKY H OCTOPOMKHO MOojHeceM K Hef
HOCTOAHHBIA MATHHT Tak, 4T00H HUTH JaMnoyku Obiia nep-
TIeHIBKYAAPHa K JIHHAYU €ro MarHHTHOro nond. Msr yBuaum,
9TO [pPH STOM HWTh JaMIOYKH pacnnnBaercd B IIHPOKYIO
RONOCKY. DT0 MOKA3LIBaeT, WTO HHThH B NoJie MaCHHTa OHICTPO
KoneGaeTcs, OTK/AOHAACH TO B OHHY CTOPOHY, 7O B ApYryio.
Ho Mul suaeM, uTo B NOCTOSHEOM MAPHHTHOM IOVIe TOK onpe-
AENEHHOrO MANPABJIEHHA OTK/AOHASTCA B ofuy cropony. Clie-
JZOBATE/BHO, HaUl OTHIT NOKASHBAeT, YTO TOK B HHTH JaM-
[IOYKH MEHRET CBOe HanpaBlieHHe MHOTO pa3 B CEKyHAY.

3ror npocTofi ONHT XOTA NOKAasblBACT HaM, 9T0 70K B
CeTH — NepeMeHHNA, HO He Raer ellie BOIMOMHOCTH Npoche-
AHTb 33 HAKOHOM H3MeHEHHS! MIHOBEHHHIX SHATEHMB CHAL
TOKa, T. €, H3y4HTh €ro $opmy. Ecau 6u1 B onkite Ha pHc, 288
MHl BPaULAAH DAMKY HROCTATOYHO MEEACHHO, TO YBUAeaAn Ol,

*) B § t41 supaxkenye pas &; Guiic RankcaHo p BMAe A®/AZ, Opnaro
Gogfxe'&?om. ¢ YYeTOM npaskaa Jlenua, €ro BYmHO SanikchiBars B BHAS
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770 CTPENKA FaNbBaHOMETPA BO BHEINHER HeNM PaMKH OTKAO-
HSIETCH TO B ORHY CTOpOHY, TO B Apyryo. Chnels 3a OTKIOHe-
HUAMH €ro CTPEJKH, MBI MOIMIH Gbl COCTaBHTB cebe HEeKOoTOpoe
npeAcraBienue U o (opme sTore Toka, OAHAKO TEXHHYSCKHA
mepeMeHHbIH TOK MEHAET CBOe HanpaB/eHHe HACTOMLKO Hacro,
7T0 OOHMHNKE [aJbBAHOMETPH YKe HE YCIeBaOT C/AeNuTh 34
€r0 H3MEeHeHHAMH, NMOTOMY UTO NOABHIKHAS YACTh HX (pamKa)
ofaanaer canmxom Goanmoll unepoueh. Jaa uayvenus popmbl
TEXHHYECKOrO NePEeMEeHHOro TOKa H TOKOB eme Soabmedl ya-
CTOTHl RYKHH npuGopH Godee «nocaymubies. Takne npuGophl,
npearasHageHHbe T HCCAEROBAHHA OHICTPONEPEMEHHHX TO-
KOB M HanpsXeHRWH#, HASHBAIOTCA OCYUA02PADAML,
Yerpolicrso mpocToro ocupaiorpada nokasano Ha puc, 290.
ITo cymecTBY — ST0 OOWWHHA 3epXaibRHH ralLBaHOMETP,
HO TOJNLKO PAMKA €ro, NOBOPATHBAIOINAACH B MAarHHTHOM

3
5 ‘JJIKG\
7 fo = Kd

Pue. 290. Yerpofierso nertesoro  Puc. 291, Cxema naGmopnenus safias-
ocuwmIorpaba: I — NeTAS OCUWIA-  Ka, OT0DacHBAEMOr0o 3ePKAJLIEM OCe
aorpada, ofTeKaeMas NepeMen- uAARorpada: f — MCTOTHMK CBeTa,
HHM TOKOM, 2 — sepxadbiie, npH- 2 — HanpaBAA0WAA AHE33, 3 — 3ep-
KnceHtoe X NetAe, NORODAMRBAND-  Kajbile, € — BPAMAIOLIHICA 3ePKalbe
meecd BOKPYr ocR 00 Hulft GapabaH, 5 — 9Kpan

noAe, H 3epKaNble, € MOMOMLIO KOTOPOro MH CJIEfHM 3a OT-
KJICHEHHSIMH PaMKH, CAENAHE uPe3BHYafine JerkuMH, Pamka
ocuparorpada gacro npeactasaser coGof NPOCTO DETHIO U3
O4eHb TOHKOH MNPOBOJIOKH, NOABELUEHHYI® HA YNPYTHX pac-
TAXKKAX B noite Marwuta *), Korma nponyckaior uepes 5Ty
paMKy mepeMeHHHH TOK, TO OHa, & BMeCTe C Hefl H 3epKanble
HauuHaoT OHICTPO KoMefathed; OTPaXKeHHOE OT B8ePKajbna
CBETOBGE NATHO (¢33HYHK») OBICTPO ABHMETCA MO 3KPaHy TO
B OJHY CTOPOHY, TO B APYTYIO, BLINHCHIBAH HA HEM NPAMYIO
JHHHIO, NepHeHIHKYAAPHYI0 X OCH BpAUICHHA 3epKaJasla.

*) ooy Taxoft ochmwmorpad HOCHT Ha3BaHHe <MeTJeBOTO HJR

eutediposores,
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Jag TOoro uTOoGn ¢ MOMOMBI ITOrO NpHGOpa MOAYIHTH
KPUBYI0, HaoGpaxaiowryio GdopMy ToKa, Ay4% CBETa, OTpaKeHHu
OT 3epKanblila, HATPAB/AAIOT He HNAMO HA SKpaH, & 3acCTaBIqioT
cHayaJa QTPAsHTBCS OT 3epKaja, KoTopoe GRICTPO Bpallaercd
BOKPYD OCH, COBHAJAOHICH ¢ HanpapieHHeM ABMeHMR 3afi-
ypka, Bumecto npocroro Bpamalinerocs 3epkaiga  yiaolHo
BaaTh GapaaH c sepKalibHHIMH TpaBsMH, Ouarofaps uemy
Jye CBeTA HMeeT BO3MOXKHOCTB 34 BpeMs OXHOro offopora Ga-
palaHa OTpPasHTLCA ROCUEPEIHO OT KaAmMIOCH H3 ero 3epKaAb-
Heix rpanefi, Takoe pacnono:KeHue OpHGOPOB NOKA3AHO HA
puc. 291, 3xecn och sepxanblia IOPHSOHTAILER, a Gapafian
BpalllaeTC BOKPYT BePTHKaJLHON (mepneHEMKYNApHOR XK
NAOCKOCTH uwepTexka) ocd., [TOBOPOTHL 3epKajApNa CMElaoT
NoJOXKeHHe 3afUHKa Ha 9KpaHe BBEPX W BHHI, 2 BpallleHHe
OapaliaHa cMmetlaer €ro BJAEBO HAH Brpaso. §IcHO, 4TO NpH
CAOKEeHHH HTHX fJBHMeHHH safumk OGyZeT BHOHCHDBZTE Ra
KpaHe HeKOTOpYl0 KpuByw. IlpH 31OM cMewmenne 3aftumka
00 BEPTHKANH NPONOPUHOHANEHO MTHOBEHHOMY SHAUYCHHIO
CHJILl TOKA uepez npubop, & cMEmIeHHe €0 [0 TOPH3OHTAJNH
TPONOPHAOHANBHO BpEeMeHH, Tak Kak Oapafad Bpamaerca
paBHOMepHO. TaKuM o6GpasoM, noTydeHHad KpHBaa H3olpa-
waeT ¢opMy nepemenHoro Toka, OnbHT NOKAa3kIBaeT, uTO A4
TEXHHYECRONO TOKA 3Ta KPHBan ACHCTBHTENLHO OYeHb GJAH3KA
K cunycoune, Taxol xe BHA HMeIOT H KPHBhle, H30GPAXKAOIIHE
$OpMY TEXHHYECKOr0 NMepeMEHAHOTO HAOpPAKeHHs.

Onucannoe pacnofomenne NPRGOPOD NPHMENAETCH NPEUMYINECTEEHHO
B JEMOHCTPALRCHERX ONETAX RJAA TOTO, yTolH HATAAAHO NOKA3aTh qmpny
nepeMesnoro ToMa. Ha mpaRTHKe NPH BOC/ACNOBAEHAX NePeMEHBOTO TOKa
ofiviune Gapabay JAendiot DHIAHAPHYECKHM B HAREBAIOY HA Hero ¢oToTpa-
tudecKyio SyMary, Ha KOTOpofi Ay9 NPAMC BHHCHBAET COOTBETCTRYIOULYIG
HKPHBYIO.

P %me Gofee IMHPOROE PACAPOCTPAREHNE NOTYURMAH B HACTOHmee BpeMs
TaK HasMBaeMIe SJEKMPORHOAIe ocyussozpader *), Tnapnofi wseTnio
STHX fPHGOPOB ABMAETCA YHE SHAKOMAR BaM SMeNTpPoHHOAYdYesad TpyOka
(prc. 182), Ha ropusonralfeame rniactuun TpyOKR NOZaeTca HamnpsixeRHe,
TpOAOPUHONGNLHOE HOCACRYeMOMY TORY. TaruM olpasoM, OTKAOHEHHE Jy9a
¢ BEPTAHANH BAH €MEIMenHe [O BepTARZIH APKOTO NATHNIMES Ra SKpaHe
TpYOHN B KAMIHA MOMEHT BEMEHH ODONOPUAOHANLHC MFBOBCHHONY 3HAUE-
Bgio Toka, Ha BEDTHEAJbHKE JKe HASCTHHR C FOMOMPEY CIRUTANLHOFO YOT=
poficTsa NOMAOT HAUPAXKEHHS, HOTOPOS PARHOMEPHO HADACTAET OT HYJAd G
BeEOTODOTO MARCHMANLHOTD BHATEAHA, JATEM OMERE DPEIKD, NMDAKTHIECHH
¢MTHOBERHO®, TafiaeT AC HyAS, CHOBA PARROMEPHO HApacTaeT B T. 4. DopMma
TRKOro sluAcolpasHOros HANPAMEHHA Doxasana Ha pec. 202. Mpa nanome-
FHH TAXOrQ HAODPHXKEHHA OSTHNIIES HA SKpaHe mnmnorpa@a JABHRBETCS

70 FOPH3OHTAJH, 3aTéM 4Cpasy? BOOBpainacrcd B HCIOAHOE NOJMOMKeHae,
CHOBa mpolieraeT TOT e rOPH3CHTANLHNE OTPe3vK H T. J.

*) Unorna ot npulops HaINBawT TAFIRe RATOAKKEMA OCOHANOTP2.
daMH, HO HaspeHRe Y10 yAe YCTapeao W Aydme HM We HOJLIOBATLCS,
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OueBugHO, WO NPH OKHOBDEMEHHOM RefiCTBHH HCC/EAYEMOrO HampAXe-
HHA, HANOMEHHOrO HA IOPH3ONTA/ALHLIE TWACTHHH OcuMAsorpada, B «mH-
NCOSPaIHOros HANPEMEHHT HA erd BePTHKANBHHX NJACTHHAX CBETANIARCH
TOUK2 Ha SKpake GyfeT BLISEpYHBATL KPHBYIO, AMOIIYI0 (IOPMY Hecltegye-
MOrC HamMpRMeHHH HAM TOKR. DAEKTPOHRONYYeBOR ocumaiorpad sBAfeTCA

o Pre. 292, «[Inncolipasuaas dopMa BHa-
MpMKeHRA, HAKNIALIBACGMOTO Ha BepTH-
KaAbHple TVIACTHRL! SJIEKTDORHOSY 9EROTO
. ¢ OCREATOrpada AAA OCYUISCTBACHHA Pa3-
BEPTKA 110 OCH BpeMeHH

OfEHM 13 BawHefLHX CPEACTE HCCAGROBAMHA NEPEMEHHX TOKOB M HANpPA-
eHnit. On upesBYARKO WHPOKO NpPHMEHACTCH B CAMHX DA3EHIHHX Jalo-
paTopuHAX, & TAWXKE HAa page npennpuaraf.

§ 153. AMnanTyna, 4actota H (asa CHHyCOHAANLHOrO nepe-
MEHHOTO TOKA W HanmpskeHus, PaccMoTpuM noipobHee XpuByio,
HSOGP&)K&IOIJJ,YIO 3aBHCHMOCTE MIHOBEHHOIG 3SHAYEHHA 1TeX-
HHYECKOro MEepeMeHHOro TOKa (WIH HanpsamKeHH$) OT BPeMeHH
(puc. 293). llpexae scero obpamaer Ha ceGA BHHMAaHHE TOT
) A

i I
™ a P

iy
4'.\ ty A K, \ LT A+
e I /Tt,ﬂ' P77
tb

N p
y

Puc. 293. 3apucHMOCT, CHAM DepeMeHHOTO TOKA OT BPEMEHM

et ot

dart, 4t0 STOT TOK (MJAH HAOPHKEHHE) H3MEHACTCH NEepHo-
JAHUECKH, T, €. KaXKJAOe MTHOBEHHOE SHANEHHS 3THX BeJHYHH,
HanpuMmep SHayeHHe, COOTBETCTBYIOLLEe TOUKE & (Uan Touxed),
NOBTOPAETCA Yepe3 ORHH H TOT IKe IPOMEKYTOK BPeMelH.
Jlpyrumu cnoBaMu, chaa TOKa (#IH HanpsokeHHe) npoberaer
8a ITOT NPOMEXKYTOK BPeMeHH BCe BO3MOMHHIE 3HAUEHHA,
BO3BPamafACh K BCXOJAHOMY, T. @ COBepillaeT HOMHOE KoJe-
Ganue. [T1poMexcymor 6PEMenil, 8 MEHEHUE KOMOPO20 CUAG NIOKG
(uay nanpascenve) cosepiiaem noaHoe KoreGanue u npuNusaem
NPEXCHEe RO MOJYRIO I8 SHAKY MEHOSEHHOE SHOANEHUE, ROSNBACIMCR
nepuodom nepemennoze moxa, Ero npausto 0603Havath OYK-
ot 7. [laa ceret CCCP u GoaswwHHCTBA APYIMX crpad T=
=1/50 ¢, a Tak kaK H3MeHeRHEe HANPaBJCHAA TOKA MPOUC-
XOIMT ABa PAsad B TEUEHHE KAXKAOIO MEPHOAR, TO TeXHHYeCkuH
TOK MeHnaer ceoe Hanpapaende 100 pas B cekyHAY.
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Maxcumansroe 3HaUERUE, KOMOPDOL MONCENT UMEME NEPEMEN-
Kol mok (tay HanpaNcenue) 8 Mox uAu GpY20M HANPAsACHUL,
sasvisaemcs annaumydold smoid seaunurer, Ha puc. 293 am-
NAHTYAa H3oGpawaercn orpeskamu AA’, AmMnauryldy TokoB
H HanpmxeHuii obGosnagaior [, HAH U/, 8 HX MrHOBEHHHE
3HayeHHd — { H 4,

Yueno noauelx KosmeOaHHHA (QMKIOB) CHHYCOMAAALHOTO
TOKA WM HanpsDKeHHs 32 efMHHIY BpeMeHM Ha3biBaloT Ha-
cmomotl COOTBETCTBYIOMEH BeAW4UHW K ofosnauator Gyxsoil
v *}). Ouepuano,

1 1
'\’='1—.," T=?, (153.1)
3a epuHuRy 9acTOTH NPHHHMAICT HACTOTY, PABHYIC ONHOMY
KONeGaHuio B CEKYHAY, ITY eAMHHLY HA3LIBAOT 2epyeM g‘u)
no uMenn Hemeuxoro usnka I'eupuxa Tepma (1857—1894),
gSK?M o6pa3soM, TexHHUecKHR NepeMeHHbIH TOK MMEET 9acToTy
H.

BMecTO UaCTOTH v BBOASAT TAKKE BENHUHHY @=2av=2n/T,
KOTOPYIO HasbBAIOT YHUKAuMecKOd WM Kpyzosod uacmomod
ToKa (HanpAxeHus), OHa npeacramnser coSOH MHCAO NOJA-
HHX KoneOaHufi (UMKAOB) HauHO# BeJWYHHH 33 27T CeKYHA,

Iloxa MH HMeeM Ien0 TOJBKO C OAHHM CHHYCOHAANbHBIM
nepeMeHHbBM TOKOM MMM DepeMeHHBIM HATpAAKeHHeM, JacToTa
H aMIVIHTYAA ABAMOTCA MNOJMHEIMH H HCHepPNLIBAIOLMMH Xa-
PAKTEPUCTHKAMH 3THX BeJAHUMH, NOTOMYy 4TO H2YaJbHbIl
MOMEHT OTCYETA BPEMEHH MH MOMeM BHGDATH NPOH3BOJBHO,
Ho korna HaM NPUXOAMTCA CONOCTABAATH APYT ¢ APYIOM ABe
HAY HECKOMBKO BETHYHH TAKOIO pOAd, ME ROIKHH YUHTHIBATH
H TOT (aKT, 9TO OHH MOTYT AOCTHIATb MAKCHMAJBHOTO 3HA-
NeHHA He B ORHH H TOT K€ MOMEHT BpeMeHu.

Ipe xpusnie na puc. 294, a nsofpaxaor opMy IBYX
CHHYCOHJA/MbHBX NepeMeHHHX TOKOB ¢ OMHOH B TOH Xe ua-
crotoll M aMnAMTYR0H, HO KpHable 3TH CMelleHH No OcH a6c-
muee (OCH BpPeMeHH) HAa OTPe3OK, paBHbifi HeTBepTH mepHopa.
Haganbuas Touka orcyera BpeMeHHM BuGpaHa Tak, UTO AfA
neppolt KpHBOH Hy/epble 3HA49eHHS JAOCTHTAIOTCH B MOMEHTH
0, T/2, T, 3T/2 . .., a amnnuryausie — B Momentur 7/4, 3T/4,
57/4, ... Bropas ke XpHpas NPOXOAUT %4epe3 HYy/eRble
agauenns B Momentw T/4, 3T/4, 5T/4, ..., a uepes aMnau-
Tyansle — 8 Momentw 7/2, T, 37/2, ...

*) OTMeTHM, ¥TO NOHATHE YACTOTH MMEST CMBICK TOMLKO IAA MepeMed.
HHX Be/IM4RH, MEHAIOMUKCA N0 CHHYCOUPANBROMY BAKOHY. Mbt BepHeMCA’K
aToMy Bonpocy B Tome III
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B nopofHLX €nywasX roBopAT, W0 STH ABA TOKA (MM
Ape JpYTHE CHHYCOUAAMbHEIE BEIWYHHH) CABHAYTH ApYT
OTHOCHTENILHO Ipyra o ¢ase, HAH, HHaue, UTO MEXKLY RHMH
CYHIECTBYST HEeKoTOPHA CABHI' ¢as (uam pasHocTs $as), pas-
Huli B A2HHOM npHMepe gerbepTH nepropa. Tak kak kpusas !

{ e

Pac. 294, T'padnvecEoe E2ofpaKeHHe NepeMeHHHK TOKOB ORMHaKOeofl wa-

CTOTH H GMUAHTYAR, CMelleRHNX Ko Qase; a) JBa CHHYCOBMAANBHWX TOKA,

CNelleHHWe N0 (ase Ha WTBEPTH TepHoRa; §) TOKH, HIofpamaeMile KpHBLIMA

2 u 4, cMemeHw N0 $a3e OTHOCHTCABEG KpEBON § HA ONHY BOCHMYIO HacTh
nepaopa

NPOXORHT ¥epe3 aMINIMTYIHOE SHaueHHe, TaK Ke KaK H Yepes
mofoe pyroe COOTBETCTBYIOLIEe 3HA%€HUe, PaHblle, YeM KpH-
Bag 2, TO TOBOPAT, WT0 OHA onepexaeT KpHBYI0 2 mo ¢ase
HJIH, HHaYe, WTO KpUBaA 2 OTcTaer no ¢ase or KpHeoid [,

2 163.1. Ha puc. 294, & kpuente 2 # & cABHHYTH OTHOCHTENBLHG KPHBON
. 4 no gaze Ha ONWY BoCkMYIO DepHofa. Onpefiefute, KAKAA H3 THX

EDHEHX OTCTEET N (hage of KpHaol / ¥ Kakas encpexaeT ee. Karosa
pasnoctt as Mexny XpuewMa 2 B 57

Bo Bcex cayuasix, KOrA2 OPHXOAMTCA COHOCTABAATHL CH-
HYCOH[a1bHEE BeJMYHHH MWAH pPAcCMaTPHBATh HX COBMECT-
Hoe jAefictBde {CKAaAHBaTh MAM TNepeMHOXKATh HX), BONPOC O

370



CDOTHOLIEHAH a3 MeNY STHMK BeJHUHHAMH HMeeT OHeHb
pamHoe 3payenne, Tagum ofpazoM, B OO6IeM cayuae, KOraa
MeeTC HECKOABKO CHEYCOHRANLHBEIX TOKOB HJH Hanpske-
HH{, HY)XHO XapaKTepH3IOBarh XaXKAWA M3 HHX TPeMA BeaH-
quHaMH: Jacrorolt, ammnurynol u ¢asofi wiH, TOUHee, CIBH-
ToM (has MeXAY AAHHEIM TOKOM (WIH
HanpAKeHHEM) H KaKUM-HHGYAER ApY-
THM, OTHOCHTALHO KOTOPOIO MEH pac~
CMATPHABAEM CHBHT (A3 BCEX OCTATb-
HEIX.

CooTHomeHAA MeX Y hasamMy pas-
JHIHBIX CHHYCOHARMLHLIX MepeMeH-
HEIX TOKOB O4®HbL YJIOOHO WayiaTh
NPpH NOMOIY [ETIEBOr0 OCUHAIOrpa-
¢da, Ameiomero B oTANYHE OT HPH-
6opa, ommcauzoro B § 152, we oy, .
a B OTAGNbHEIC DAMKH (NeTAH), HO- Dy, 205, Neyxnervesol
MeinerHble B ofilee MArHETHOE MO8  ocumanorpab ANA  ORHO-
(puc. 295). Paspeprka (opMbl OGORX  BpeMeHHOR SanmMCH  JByX
TOKOB, [IPOXOZAHINX NO STHM NeT- “el’e:xe“m:a mm;{“ °"°§
JIFM, 110 OCH BpeMeHH OCYIECTBAAST- ARILEX Sepes netau L ¥
CA OIHHM H TeM Me BpaliaIQmuMCcH
GapaladoM, TEK YTO TOUKE IBYX NOJIYHAIOHIMXCH Ha SKpaHe
KPHBRIX, DAacfiONoXKeHHHe ZAPYr Hal JEPYroM, H3o6paxaor
MTHOBEHHBIE SHAUSHHA CPABHHBAEMBIX TOKOB, COOTBETCTBYIO-
mye OJHOMY H TOMY XK€ MOMEHTY BpeMeHH.

Tounoa MaTeMATHYECKOS ONpeaeneHne (astl CHAYCOARANEHOR MepeMen-
Hofi BestHunHN (TOKA RJR HANPSXeHMA) Takopo. MrrOBeRHOe SHAYCHRE STOR
BENHYNMH B KAROA-HHOYAL MOMEHT BpeMeH¥ { ONpeneAeTCA SHAYCHHEM
BeJIHTMHH &f, cronmel Do SEAKOM HyNKuHu Sin B dopmyae (151.2). Ecxn
HAUALALE MOMOHT OTCUETA BPEMeHH BRIODAH e TaK, vVIo0ul MIHOBEHKOS
SHAYEHHE TOKA MPOXOZHJO WEpes Hyab B Momentw /=0, 7/2, 7, ..., 10,
oolfime roRopA, APYrofi TOK OyIeT NPOXOAUTH HepPes HyJbh B MOMEHTH

B
=, 412, v+ F, ..., 1 52KOR E10 H3MeHeHME CO BDeMeHeM Oyaer
HMETE BHI

f=1,sin@{t—#)=15stn {0t —1q), (153.2)

rae 6yxeofl @ ofiosnaveno npoussefene of , @asol Toxa (HAR HARPAMEHHA)
B ofiillen cAyvae HA3WEBAT 3HAUCHHE BEJMYHER, cTosuned NOx SHaKoM (YK~
umK sin B popmyne {153.2), a peanuuna p=of =2n¢'/T onpemeaser pas-
#ocTh a3 CpasEHBaeMHIX TOXOB {RnH Banpsxeunf). Ecap %ta senuunna
DOAGHETEbHE, TO NepBili TOR OmepexaeT No (aze ETOPofl TOK, a eCJH OHA
OTPEUATENBES, TO RepBWil TOK OTcTaeY no (ase 0T BTOpPoro, Pasa R3MepAeTCH
B PaAnaHax.

§ 154, Cuaa nepemeHHOrO TOKA. ME BHAEJH, ¥TO MTHOBEHROE
SHAUCHHE IIePEMCHHOTO TOKA BCe BPEMA H3MEHAETCH, Konel-
JAACh MEXKLY HyJeM H MaKCHMAaJbHHM sHaveHueM. TeM He
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MeHee MW XADAKTePHUIYEM CHIY MEPEMEHHOTO TOKa, KaK H CHAY
NOCTOAHHOTO TOKZ, ONpefiefleHHHM YHCIOM aMnep. Mut ro-
BODHM, HanpuMep, 9T0 B OAHON JaMIOYKe HIET TOK, PaBHHLIA
0,25 A, a B Apyrofi, Goaee momuoft,— ToKk, papumit 0.5 A,
# T. 0. KaKko# Ke cMEICA MBI BKJIAZLIBaeM B 3TO yTRepXkKIeHHe?
UYT0 03HAYAET BHIpANKEHHE ¢CUJIA MEPEMEHHOTO TOKAas?

Moxno 6nno 6 XapakTepH3OBATH CHAY MepeMeHHOro
TOKA ero aMmnaurtyio#. IIpuHUuANNaALHO 3TC ENONHE BO3-
MOXHO, HO MPaKTHMECKH OYeHb HeyAOGHO, MOTOMY MTO TPYJAHO
TOCTPOHTh NPHGOPH, HENOCPENCTBEHHO H3MepaAlomue aMIJiH-
TYAYy [OepeMEeHHOrO TOKA. Yo0Hee HCHONB3OBATH HAA Xa-
PAKTEPHCTHKH IIepeMeHHOTO TOKa KAaKOe-HHOYAb CBOHCTBO
€ro, He gaBHcALICe OT HaMpaBieHHs TOKa. Takum cBoficTBOM
APASAETCHA, HANPHMeP, CHOCOGHOCTB TOKA HArpeBarb NPOBOA-
HUK, MO KOTODOMY OH NPOXOAXT. JT0 HArpeBaHHe He 3aBHCHT
OT HanpaBJieHHs! TOKa, OHO MPOU3BONHTCH NMEPEMEHHHIM TOKOM
NpH NPOXOMJAEHHM KaK B OAHOM HanpaRJeHMH, TaK W B of-
paTtHOM emy.

Ipencrapyum cefie mepeMeHHE TOK, MPOXOAAWHA TO He-
KOTOPOMY NPOBORHMKY ¢ compoThBieHHeM R. B TeueHne ce-
KYHAH TOK BhAeJAfeT B NPOBOJHHKE ONPEAeNeHROe KOJHYe-
CTBO TenJOTH, cKaxeMm Q. IlponycTHM uepes TOT Xe NMPOBOA-
HHK TOCTOAHHLIA TOK, NOJOSPAB CHAY €ro Tak, 9To0n OR
BLIACJfNT B NPOBOLHHKE €XECEKYHIAHO TG ¥e KOIHYECTBCG Ten-
Aot Q. ITo cpoemy Odedcmsuso ofa TOKA pPAaBHBE;, [OSTOMY
¢HAa MOCTOSIHHOrO TOKA XapakTepHayer dedcmeyroujee SHa-
qenle NEpeMenHoz0 moxg, Koropoe ofosHavalor depes [ *),

Cuan nOCMOSKHOZ0 MOKQ, GNOEARIOWE0 8 NPOGOTHUKE MO Nee
KOAUMECBO MENAOMEL, 40 U OauHsill nepeMeHHslll mox, Ha-
SuIBaEME OCUCMBYIOUIUM SHANSHIEM NePEMENHO20 MOKA.

W3 ckasaHHoro cieiyer, 9ro, sameHue B (opmyae (56.1)
CHJTY MOCTORHHOTO TOKA AeficTBYIOIIRM SHaZeHneM [ mepemen-
HOPO TOKA, MW MOMeM BRYHC/AHTB KOJHYECTRO TEMNOTH, BhHIE-
NfeMoe NepeMeHHLIM TOKOM B HPOBOAHHKE:

@=1I"R1. {154.1)

Monuepxuem eme pas, uro 8 s1oft popmyse / o6o3navaer nefi-
CTBYIOIleE 3HayeHHe nepemMenHoro Toka. KorAa Mm rosopuM,
470 NepeMeHHLd TOK pameH, ckaxeM, 2A, TO MB XOTHM cKa-
sath, MTO TeNJIOBOe ACHCTEHE HTOrC TOKA TAKOE XKe, KaKk Tef-
A0Boe JEACTBHE MOCTOSHHOrO TOKa cuaH 2 A,

*) Panswe acficTEyomiee aHAweHHe Hasuealn «ddexTUBBLIM 3HAvE.
HHuEND,
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B cnyuae CHHYCOHNANBHOIO TOKA AeACTByioiee 3HaUeHHE
TOKa BechbMa TIPOCTO CBfA3aHO ¢ aMmuarylo#t atoro Toka. Co-
OTBETCTBYIOWIHi pacuer Jaer, 4To

I1=14V3=0,7071. (154.2)

Taxum ofipazoM, H3MepuB neHCTBYIOUIee 3HAUEHHE CHHY-
COMAANRHOTO TOKa, MOMCHO BRIYHCAHTh mo dopmyne (154.2)
€ro aMmIJIHTYRY.

? 154.1. B npooaunke, HMe0lEM conpoTapaense 50 Ou, no KoTopomy
wes nepemeHHWH TOK, 3a 2,5 9 PEZEAHAOCH KOAWNECTBO TENOTH,

pasuoe 6 kJix. Kaxoao geficTByomee 5Had%eHHe TOK2 H KaKOBA aMIl-
JHTYOA TOR3?
154.2. B nposoasuuke, aMenmeM conpotusienue 10 Om, nepemcHunft
TOK BEEIGAAET B CEKYHLY KOMRMYECTHO TEIVIOTH, pasnoe | wllx. Ka.
KOBQ AeficTBYIOlee SHAYCHHE TOKa?
154,3, AMDUHTYRa CHHYCOHAAALHOMO MepeMeHHONO TOKA pasHa B A.
Kaxopo er¢ acHcTByOllee 3HaveH#He?
154.4. HelicTeyiouee 3HadeHH#e HepeMeHHOTO CHHYCOMJANLHOTO TOKA
papuo 14,2 A. KaroBa aMDAHTYAa 9TOTO TOKS?

§ 155. AmnepmeTpbl H BOJLTMETPH NepeMeHHoro Toka, Omu-
canHble B § 135 amnepMerphi H BOSILTMETPH MArHHTOSJEKTPHU-
YecKofl CHCTeMBI NPHTOHHH TOABKO JIA H3MEPEHHS CHJN H
HanpsXeHHS TOCTOSHHOrCo TOKa, MamepaTs npu ux nmomoinn
nepeMeHHHi TOK 3aTPYAHHTEbHO, MOTOMY MTO OPH KaXAo#
nepeMeHe HanpaBieHAd TOKA MeHAeTcs M HalpabB/ieHHe Bpa-
ILAIOILEr0 MOMEHTa, IOBOPATHBAIOUWIEr0 CTPesky npubopa,
Toabke cHaGAHB NpHOOP OYEHb NErKo#d NOABHHHOH cucreMoil,
ME MOTAH 6L HCTIOAL3OBATL €ro IR M3MePeHHH NepeMeHHOro
Toka. Tak, mo cymecTBy, ycrpoeH ocunanorpadp (§ 152).

T'opasno yaoGHee Ais usMepeHuil mepeMeHHOrC TOKa JpY-
THE THOH H3MEeDHTENbHHIX TPHOOPOB, B KOTOPHX HANPAaBJCHHE
OTKMOHEHHA CTPENKH He 3aBUCHT OT HanpasieHud TOKd. ITH
nprbOpE H NPAMEHAIOTCR NP#  W3MEPEHHAX NepeMeHHOro
toka. K #X uMCay DpHHALAeKar npexsae BCEro TEmaoBEIe
npabopbl, onucanunie B § 44, ¥ HHX MOBOPOT CTPENKH BHI3HI-
BAeTCA YJBHEHHEM HHTH, KOTODAS HATpPeRaeTcd NPOXOLALHM
no Helt TOKOM. DTO HarpeBaHue He SaBHCHT OT HANpPaBJEHHA
TOKA H H3 CcaMorc onpeleaeHua HeACTBYIOULErC FHAYESHHA
Toka {§ 154} AcHO, 4TO OTKAOHeHHE CTPENKU Takoro npubopa
NP MPOXOMIECHUK HWepe3 HEro nepeMeHHOro TOKAa HaMeprer
BEMEHHO RefiCTBYIOIIeEe 3HAUEHHE STOrO TOHA,

Ilpumessiorea npuGopsl H APYTHX CHCTeM, Hanpumep
SJASKTPOMATHHTHEE,

Himesn nmoGoit amnepmerp, NPHroAHLIA AAs  H3MEPeHHA
NepeMeHHON0 TOKA, MOMHO NPeBPaTHTb €r0 B BOJAbTMETP M
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H3MEPATH HampsEeHHe MepeMEHHOro TOKa. Jlas storo jpo-
CTATOYHO CHaOJUTh NpuGOp GONbIMM A0GABOYHEIM CONPO-
THBJIEHHEM H NOeperpajynpoBarh ero Ha BoabtH (§ 53). Ha-
nps:KeHHe, H3MEPAEMOe TaKHM o0pasoM, TakXKe HasShBaoT
AeACTBYIOIIHM HanpsKeHHeM; ero oGoszHauawoT uepes U,

B cnydae canycoHmannHOro TOKa HeHcTBYlouiee sHadeHue
Hanpaxenus U csasano ¢ ammurynod Hanpaxennss Up
copmynofi, ananormunolt dopmyne (154.2):

U=U V' 2=0,70TU,, (155.1)

§ 156. Camounnyxuns. Jlna nonnManng paja OUeHb BaXKHHIX
H cpoeo(pasHLIX MPOLECCoB, MPOUCXOAAIIMX B LENAX NepeMeH-
HOTO TOKA, HYXHO IpeXJe BCero NOSHAKOMUTBCH C OcoGol
¢opMofi npomecca MHAYKUHU, KOTOpad MOAY4YHAR HalBaHHe
CaMOMHJY KIUH.

BenoMuum ocroBHofl uHAyknuouHmlfi omerr. Karymka [
{pnc. 254) cosgaer BHYTpH HEHRyKnHOHHOH KarywkH 1I mar-
HHTHHA norox. [lpy BCAKOM H3MeHEHHH ITOrO NOTOKA B Ka-
tymke I1 BosmHkaer mmaykuuownmi tok. Kak Mb Buaeau
(§ 138), uBEAyKUUOHHLIA TOK BO3HHKAET BO BCAKOM KOHTYpe,
BHYTPH KOTOPOro H3MeHsercs MarHHTHHA norox. Ho u cama
Karymka | Haxogurcs B TakoM iKe nonoxenud. CKBO3b ¢e
BHTKH TAKK€ NPOXOAMT MAarHATHHR DOTOK, OGYCAOBJAHBA-
eMblfi MarBUTHEIM nontem 1ol sxe camofi Katywkd I. IMosromy
npy moGoM H3MEHeHHH MarHUTHOIO NoJif, CO3AABAEMOrO TOKOM
B 9roff Karyuke, 7. €. npH JIofOM H3MEHEHHM TOKA B KaTyliKe,
B Hell caMoli AO/KHH BO3HHKAaThb B MHIYLIHPOBAaHHAA 9. A. C,,
H MHAYKUHOHHLA Tok, Karymka I ssnserca npu sroMm oapo-
BPeMEHHO H KaTyWiKoil, cosjaioliefi nofe, m XaTyluko#i HH-
AykunonHoft. Muaykmmo B 5T0M Clydae HASHIBAKT CAMOUH-
Oyxytied.

OGHapyXHTb Ha ONHTe CYLIECTBOBAHHE HABJACHHA CaMO-
HHIYKUHH HerpyAso. BossMeM Rarymlky ¢ HReCKOAbKHMH
COTHSMHM BHTKOB, HAfieTyio HA 3aMKHYTHH KeNe3HBIA cepied-
ruK {puc. 296). K samumaM KatylIKe ApHcoefuHeHa 6-BOlb-
ToBaA JaMmouka. Karymky MOXHO ¢ DOMOUILIO KJOua MNpH-
COBMMHNTD K aKKyMmyaartopy c¢ nanpsxenuem 2 B. Taxum
o6pa3oM, KOra KAY 3aMHHYT, TO K AKKYMYJATOPY NpHCoe-
AMHEHR NapaifiebHO KaTymmKa W Jaunouka. Korfta e xaod
PA30OMKHYT, TO MHl HMeeM TOJBKO OAHY SaMKHYTYIO Lems,
COCTORNLYIO HS BHTKOB KATYHIKH H JaMIOOYKH.

Tak Kak NnamMnouka paccuiTaHa Ha HanpsaxeHHe SHayH-
TeJIbHO Gosbiliee, YeM HaNpsokeHHe, 1aBaeMoe aKKyMYNATOPOM,
TO, [0KA KAIOY SaMKHYT, OHA [OPHT O4€Hb C/1aG0, TEMHO-
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KPacHEIM HakanoM. B MOMEHT ke pasMHIKaHHA KAi09a OHAa Ha
MrHOBEHHe BCHHIXHBaeT ApKHM Gembid ceeroM, [lowemy 3To
npoucxoaut? Ilocse pasmbikaHHA K/AIO%a TOK B KaTYHIKe
YMEHBIIACTCA, T. . MarduTHoe mode ocnabesaer. Ilpu stom
NPOHCXOEHT Mpollece CaMOHHEYKUMH, Oiaronapa KoTopoMy
CO3NAeTCH  KPATKOBPEMEHHAA, KO JHOBOJLHO SHAYHTENLHAA
3, R. ¢., Oof jeficTRHeM KoTopoH uepea
KaTYHIKY H JaMOouKy HpOTeKaeT B Te-
2 ueHde oueHb KOPOTEOT'0 BPEMEHH 60ib-
moft TOR, SACTABASIOMHA JIAMIIOUKY

SIDKO BCOLIXHYTE,

S T
/
] |

Puc. 296. Hatmonedua Puc. 297, Heonenosauue BanpaBAeHus
ABJICHHA CAMORHLY KR TOKA CAMOMHAYKILHM
I — xatyimka, 2 — e«

JE3HBR  CepACTHHK

Jng toro 4TeOH YCTAHOBHTL Hanpap/JdeHHe HHAYLHpOBAH-
HOFO B OpoOLeCCe CAMOHHEYKUHH TOKa, 3aMeHHM B OnNHTe,
nsoGpaxeHHoM Ha puc. 296, AaMroyry BoabTMETPOM {puc. 297),
CTpeaKka KOTOPOro OTKAOHACTCA B OXRY CTOPORY NpH NPOXOX-
JIEHHE TOKa OAHOTO HampaBAcHHA H B APYIYIO IIPH NPOXOXK-
JeHHH TOKa NPOTHBOMOMICKHOTO Hanpasaenun *). [lycrs,
HanpHMep, NPH 3aMKHYTOM KJIOYe, KOTAA TOK Teder B Karyllke
B HanpasieHuH ab, a B BOJbLTMeTpe — OT d K C, CTpenka
BOJIBTMETPR OTK/JAOHEHA Bnpaso. IIpH pasMBIKaHHH KJloua
OGHAPYKHTCH, YTO CTPRJIKA PesKOo oTOpachizaeTcs BJEBO, T. €,
B BOJILTMETpE TOK TEHeT 0T € K d, 4 c/1e10BaTeAbHO, B KATYIIKE,
ofpazyiolllefi ¢ BOJIBTMETPOM 3aMKHYTHH KOHTYp abcda, TOK
OpPOAOMKAeT Tedh B HanpapJieHnun ab.

*) [lpn mocTaHOBKe ONHTA MOAGSHO SATOPMOSHTH CTPENKY TaK, YTOSH
DpH AIHTEALHOM MPOXOIKISHIH TOKA OHA BE MOTRA OTKIOHATLCR BIPABD, &
OpH PasMLIKAHHY MOT/Aa cBoBOARC JABATH OTOpOC BJeBo. MHade HeACHO, He
NpoEGAKEET AH CTPRIRA CROE JBHXKeWHe BAPAso MO HHeDUWH,
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TakuM oBpasoM, NpH pasMBIKAHHH KJioYa TOK B KaTyllke
HcUe3aeT He cpa3y, a NMPOANIKAET HATH B NPEXKHeM Hanpas-
AEHHH, TOCTeNeHHo ocaadasack, Tak Kak KMOY PA3oMKHYT,
TO ACHO, UTO STOT NPOAODKAICIRHACA TOK NOANEPKHBACTCH
3, A. ¢. caMonHAYKuKKE., To e HMeno 6N Mecto, €ciH (b Ml
BMECTO BEIK/IOYEHUA TOKA UBITANHCh €0 ocaaGAITh (HanpaMep,
YBEJIHUHBAA CONPOTHBJAEHHE R): yMeHBIIEHHE TOKA NPOTEKaer
Gaarogaps CaMOHHAYKUHH 3aMepjieHHo, 60 TOK CaMoHH-
JAYKUHH TEYET B TOM K€ HaNpaBAeHHH, KAK H NEPBHYHEIA TOK.
Haofopor, npd YCHAeHHH IHTAIOMEro TOKa 3, A. €. CaMOHH-
AyKnuH OyHReT HampaBjeHa HABCTPEdY YBETHYHBaAOeMycs
TORY, 3aMeAIAA €ro HapacTaHue, TakuM o0pa3oM, B COTJACHH
¢ oflHM TPABHJIOM, YCTAaHOBIeHHHM B § 139, TOoK camoun-
JVKIMM HANpaBJeH TaK, MTC OH MPEnATCTBYET H3MeHEHHIO
CHAbl TOKA, BHISHBAIOILEMY NPONECC HHAYKIMH,

PaceMmorpuM Tenepp fiBNEHHE CAMOHHAYKLUHH € HECKOABKO
urOA TOUKH spenus, OTkyAa Geperca SHeprus, noraoliacMas
AAMNIOYKOH B MOMEHT ee BCTBILIKH M IIpeBpamaeMas B Hell B
TeNnAo ¥ ceer? Belb BCNLIIKA MPOHCXOJAT TOTAA, KOTAE KAOY
yXe pasoMkHyT. CrefoBaTeNhbHO, SHEPIHA HE MOXeT (parbed
OT 2KKyMyJsT1opa, Benoluka JAaMNOiKH INPOHCXOAHT nNpK
HCHME3HOBEHHH TOKA B KATYOIKE, T. €. NpH HCIe3HOBCHHH Mar-
HHTHOrO NOAS 3T0R KarywkH. Mu npuxoauM, TakHM 00pasoM,
K 3aKJIOUeHHI0, YTO SHepryd, NOrJodiaeMas JaMNnoysosl B
MOMEHT PasMBIKaHHAR TOKa, ObA pPalbile 3anaceHa B Bujae
SHEPrUH MATHHTHOro nois. Koraa Mu noiKAOYaaM KaryLmiky
K aKKyMyJsTOpY, Mbi CO3AABAJH MACHHTHOE MOJIE, HA 4TO
TpaTHACS ONMpENeNeHHbI 8anac 3HepriH, 3aHMCTBOBAHHHIA OT
akkymyastopa, Korza Mbli BHIK/IOYAEM TOK, MarsHiTHOE MNoje
jicuesder, H 3anaceHHas B HeM BHEPTHA B 0pPOIeCce camo-
HHAYKUHH TDpeBpainaeTc B SHEPTHID 3ACKTPHYECKONC TOKa
B JIAMTOYKE,

? 156.1. Tlowemy npu BrMoveHEW TORa B OOMOTKe SAEHTPOMATHATA
TIONHAA CHAa TOKA YCTaHagiuBaerca He Cpasy?
156.2. Tlodemy npd OWMCTPOM BHKMOUEHHB SJACKTPOMAru¥Ta TOK B3
MPHOBEHHE Pe3KO BOSpacTaeT (MHOTAA B TAKOR Mepe, 9TO MOMET RNpA-
JHRUTh Bpell, W NOSTOMY BHK/IOUAIOT TOK OOLTHO NOCTENeHHO, BEOAA

peccrat)?

B § 38 mMiz puzean, uTO MeKTPUIecKoe node obnajaer sa-
TacoM SHepruu, PaeHuM Tof paGore, Kotopaa Owna satpa-
WeMa Ha pasOoeNeHHe 3aPAROB W CO3JAHHE STOr0 NOA.

Oniucannnle BHUIE ABAEHAN CAMOMHAYKIHMH RAarVIAAHO HO-
KasuHBAIOT, UTO K MaSKumHoe noie o6radaem 3anacom sHepeuu,
Or1a 9Beprua 3aTpauHBaeTCs NpPM CO3AAHHH MArHHTHOTO MOAA,
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Ee MOXHO nonyuuTb OGPATHO NP KCUESHOBEHHH MATHUTHOTO
ROJISL,

? 156.3. Tlpy saMuRaHHY TOKA OT OLHOIDC HAH HeCHOMBRHX aKKyMyas-
TOPOB HCKPa He NOAYM4€TCH, 4 NPH PasMLIKaHHH STCFC TOKa noayva.
ercd. [lovemy? YeuanTCR 19 HCKpA NpM PasMBIKAHHH TOHa Gonapinel
cany B Nenu? IIpH KakoM YCTpOHCTBE eNH MOMHO YBEIHUNTh STOT

K17

156.4, K Garapee aKKyMyRATOPOR TIPHCOSIMHEHH MapaidenbHo ABe

neny, OnHa CONEPIKHT AAMIOUKY HaKaJABABEHHA, APYraa — Goasnioft

saexTpoMargur. Canz TOKa B ofenx memux ORHa W Ta e, IIpH

Flaauuxannn Kakofl neny Byaet HaGawaaTech S0see CHABHAR HCKpa?
ouemy?

§ 157. MupyxTueHOoCTh Karywxu. IIpH camMOHMAYKUMM, Kak
H NpA BCAKOM mpouecce HHIYKOHH, undyuyuposqrHias B Ka-
TYILKE 3, 8. . RPONOPYUOHGALHA CKODOCIUL USMENEHUR Ma2-
Kumnoz2o nomoxa depez BUTKH katywky {§ 141). MarunTubii
e NOTOK mPONOPIMOHANEH CHJIE TOKA B LIEMY.

Ecan B HeKOTOpHIAi MOMEHT {; CHJI2 TOKa B HENMH paBHa f,
TO MarHuTHol morox PP, GyxeT mponopuuoHaneH iy, T. &.

O, =1i, (157.1)

rae L — goshduuueHT MpONOPUHOHANLHOCTH, SABHCAIIHA OT
YHC/AA BHTKOB, PasMepos W (OPMHE KATYINKH H, CACAOBATENBHO,
HMEIOWIMA pasiduHHe SHaYeHun IS PasAuuHEX KaTyllex.
ITyctb depes HeSOMLIOH NMPOMEXYTOK BpeMeHH,K MOMeHTY f,
CHNIA TOKA B lelM CTada papHoli iy #, CAeJOBATENBHO, B 3TOT
MOMEHT MArHHTHBRIA NOTOK

O, =Li,.

Taxkum ofpasoM, 3a Bpema fy—1I MATHUTHHE MOTOK HiMe-
Enca Ha ®,—®,=L (i,~1,). O6osHaune, Kax u npempe,
neGonbmue passocty Oy—O,, {,—i,, 47— COOTBETCTBEHHO
yepes AD, Ai, At, Hafinem (§ 141) 5. & ¢, HHAYKIHH ¢ BOMOWILIO
COOTHOILIEHH S

M

Xapaxrepusyiomgf KaTymuxy MHOXRATens L HasmiBaercs
undyxmugnocmor Kkamywxy., Ecau Katymka takosa, uT0 npH
u3MeHeHuH TOKA Ra Ai=1 A B Teuenne Bpemern Al=]lc¢ B
neld BosHHKaer 9. A c¢. &;=1 B, 10 HHAYKTUBHOCTE NOAOG-
HOR KaTyIKH APHHMMAIOT 32 €AMHHNY AAA HSMEPeHHs HR-
AYKTHBHOCTH. DTa €AWHHIA TOAYYHAAZ Haspanue eexpu (I'm)
B decTb amepuxanckoro ¢mauxa Jxosepa Fenpn (1797—
1878). Taxkum ofpasoM, €C/iH H3MEpPATh MHAYKTHBHOCTh K@
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TYIIKH B I'€HDH, TOK B aMmepax, a BpeMs B CEKyHAax, TO
9. B, C. CAMOMHAYKIMM BBHIPA3ATCH C NOMOWLI0 GOPMYJILI
(157.2) B pontbrax, Ecan, Hanpamep, HHAYKTHBHOCTD KATYiIKHK
pabua b 'n u 10K B Helt nsMensercs Ha 1 A aa 0,02 ¢, Tocpen-
HAR HHAYLHPOBaHHAA 3. A. C.

1A
&, =5TH. g = 250 B

Pacuertl H 3KCTIEPUMEHT BaloT, YTO MEAYKTHBHOCTb OUEHB
JTHHHOA KaTylWKH (coneHouAa) onpelensercss GopMyaoi

NE,
Lepp, 22, (157.3)

rre N — 4HcI0 BHTKOB, 8 — miomanb ceyewns, ! — manua
KaTylIKH, | — OTHOCHTENbHAA MarHuTHAA NPOHUIAEMOCTD
cpennl, 3anoanaomel karymky., Takum ofpasoM, HHAYKTHE-
HOCTh KATYIUKH TeM Goabllle, YeM (onbile IIOWaAb €& Ceue-
HHs1, HOO 3T0 YCJOBHe YROJUYHBAET MarHHTHHIL MOTOK uepes
Katyliky IIPH OfHOM M ToM ke Toxe B Heil. Ecau BecraBnth
B Karywky owescansitd ceplewnur (§ 144), MERYKTHBHOCTD ce
CHABHO BO3PACTAET, TdK KaK OTHOCHTENbHAA MarHHTHaf

NPOHHIIAEMOCTS JKENe3a OUeHb BeNHKa,

B coorsercTBun ¢ dopmynoft (157.3)

_ LT} M)
Ho=TRS ] *

OTKYZAa Clefiyer, YTO M, MOXeT OHThb BHIpAXKEHA B 2eHPU Ha
semp (Tu/m) (§ 126). Hanomunm, 510 p u N — Gespaavepubie
BEHYHHEL

flBseHye REAYKUHH, A CAGACRATENHHO, W CAMOWHAYKIZN NPOHCXOAHT
He TONBKC B KATYUIKaX, HO H B NPOBOAHAKAX Mo6oit GopML, B TOM YHCTe 4
B8 NpAMoARHeHHHX npoBogHRKax. [losromy moboft PpoBOHHMK XapaKrepu-
IY¥eTCA OnpeiefIEHHEIM 3HaveHEeM HHIAYETHBHOCTH. OﬂﬂaKD AR QORLITTH=
¢T1Ba MPOROZHHKOB, He HMEIOMHX (HOPMEl KATYIUKH, NHAYKTHBHOCTE HACTOb-
KO Mana, 970 O0HYHO Ha CAMOHHAYKUMIO B TAK#X NPOBONHUKAX MOKHO He
ofipamars pHeEMaunR. TOJABKO NpH OUEHD SHCTPHX N3MENEHURX TOKA, KOTU3
oTHoiterine Ai/Af CTAHOBHTCH OYeHb GOALOINM, NPHXOAHTCA CHMTATECH C
B.J.C. CaMOMHIYKIGH, BOSHMEAloWIEH RaKe B T2KMX JuHefinnix mpopoa-
HHRAX,

? 157.1. Kakosa MHIYKTHRHOCTL KATYILKH, B ROTOPON HHEYUMpYETCH
5.5.C,, pasHaf 50 B, npn naMeleuny Toxa ua 0,02 A aa 0,01 ¢?
157.2. Kak yMeHBIIYTE HHIYKTHBHOCTL RATYUIKH NPH YCJICBHH, 470
€¢ IMHA U NONepeyHOe CeueHHe OCTAHYTCA HeHSMEHHRIMHP
157.9. 3aBHCHT ¥ HHAYKTHBHOCTb KaTYUIKK C JKeReSHEIM CepleuHits
KOM OT CHAH TOKa B Hed?
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§ 158, IIpoxomKeHMe nepeMEeHHON® TOXKA vepe3 KOHASHCATOD M
KATYHKY ¢ Goapuioft KHAYKTHBHOCTRIO. BHICTpoe H3MeHeHHe
CHABI TOK2 H €ro HanpaBVicHHHA, XaPaKTepHayollee NepeMeH-
HWil TOK, OPHBOBMT K pPRAY BakHelAmnx ocofeHHocTeld, OT-
JHUADIMAX JeACTBHE NteDeMEHHOTO TOKA OT TOKAa NOCTOAHHOrO,
Hekoropble n3 3THX oOCOGeHHOCTEH OTYETMIMBO BLICTYNAIQT
OpY CAehylolHX ONLITAX,

1. ZIpoxosdenue nepemennozs Moxka 4epes Kondencamop.
IMycre B HamieM pacnopsXeHUH WMEeTes HCTOYHEK NOCTOSH-
HOro ToKa ¢ HanpmxeHHeM 12 B (akrymyasTopras Garapes)
H HCTOYHHK NepeMEHHOTO TOKA ¢ HanpmKeHHeM Takke 12 B.
FlpucoeuHAB K KaXAOMY H3 3THX HCTOUHHKOB MAaJAeHLKYIO
JA2MOOYKY HAKANMBAHHSA, MH YBHAHM, uTo 00 JaMNCuKH
TOpAT OAMHAKOBG fpKO (pHC. 298, @), BRMOUHM Teneph B
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Pue. 298, TpoxomaeHne nmepemeHHOro TORA Yepes KOHASHCATOP: &) Jame

[IOYKY, BHJIIOUEHHEC B 1IeTlb TOKA NOCTCAMHOPO {cnpasa) HAB NepeMeHHOre

{cnena), HaxanHBawTCd OXAMBARKOBO; §) NPH BEMIOUCHAH B Lellb KOMJeH-

caTopa eMKOCTH ' MocTOAHHMA TOK HpeRpaIRaeTCH, nepemMeHEH® TOK Npo-
JOMMAer WATH M BAKaAHBATh JAMICYKY

Henk Kak nepsofi, TaK H BYOPO#l JAMNOUKH KOHIEHCAaTop
Gounioft eMxocTh (prc. 298, 0). Mt oGHapyxuM, UTO B Cayyae
NOCTOSHHOIO TOKZ JEMNOYKA He HAKAJHBAeTCd BOBCE, 4 B
cayuae NepeMeHHOTO TOKA HAKA/A €€ OCTACTCHA MOITH TAKHM XKe,
Kak pasbmie. OrcyTeTBHE Hakajda B LENH OCTOAHHOIO TOKa
JIeTKC AOHATH: MeXAy oOKAajAKaMu KOHJAEHCATOpa HMeercH
H3OAHpYOIaA mpocAoiika, Tak YTO Nenb pasoMkHyta. Hakan
e JBaMIOYKH B LeNH MepeMEeHHOrO TOKA KaKeTcsA LopasH-
TeIHHBIM.,

Oxuako ec/H BAYMaThCH, TO B 3TOM HET HH4ero 3arajou-
HOro. MEI HmeeM 3jech TOJIbKO Y2CcToe HOBTOpeHHE XOpoilio
SHAKOMOTO HaM Npouecca 3apPANKR H PaspsixH KOHIeHCA-
Topa. Korza mul mpHcoeauHsem (puc, 299, a) koHlescaTop K
HCTOSHUKY TOKA (NOBEPHYB PLIMAP NEPEKIouaTeAd HAJEBO),
TO IO MPOBOLAM HEET TOK A0 TeX OHOp, HOKA 3apaAfs, HaKO-
nYBHecH Ha OOCKA4AKax KOHAEHCATOPA, He CO3AAAYT pas-

ary



HOCTH OOTEHIHANOB, YPABHOBEILHBAIILYI0 HANpSIKEHHE HC-
TouHUK2, B KOHfencarope npH STOM CO3ZAETCA HICKTPUUCCKOS
noJie, B KOTOPOM COCPEAOTOYEH ONMPEeReNCHHEI 3anac 3HEpPTHA,
Koraa me MBI COCMMHUM OOKAQNKH 3aPSIKEHHOTO KOMACHCA-
TOpPa NPOBOAHMKOM, OTCOSIMHHB HCTOYHHK TOKAa (HOBEpHYS

c—!:.:,’- |
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Puc. 299. [Ipu kampofi nepesapsnke KOWAGHCATOPA JMAMITOYKa BCILIXH-

BAET. 4) sapsjika KoHJeHcaTopa (KAWY — RANeBO} H €ro DaspsifKa uepes

aaMfoury (Kmou — Hanpaeo), 6) Ouicrpan sapsAKa W paspaAlKa KOHJeH-

catopa NpH NOBOpOTAX KAWHa, NAMIONKA BCMLIXHBAET; §) KOHAEHCATOP M
NaMAoUKa B Tefid 0epeMeHHOTD TOKA

pHYAr lepekmovarena Hanpaso), 3apaj Gymer no nPOBOM-
HHKY CTeKaTb ¢ OZHOH OOKJAALKH Ha APYryio, H B NPOBOZHHKE,
BKMIOYAIOILEM JIAMIOYKY, NOpOAJET KDPaTKOBPEMEHHbIA TOK.
[Tone B xOHIeHCATOpe HCYE32ET, H 3ANACEHHAR B HEM SHEPIHSA
TPATHTCA Ha HAKAJA NaMIIoOyKH.

To, 47O NPOHCXOAHT NPU NPOXOMLEHHH HepPeMeHHOID
TOKA Hepe3 KOHACHCATOP, OYeHb HAIVIAJHO NOACHSAET OINT,
usebpaxenuntsi wa puc. 299, 6. [losopauusas prmar nepe-
KAKOYATENIR HAMPABO, MBI COGNHHAEM KOHACHCATOP C HCTOY-
HHKOM TOKA, npudeM OOkNaaka ! sapsmaercsd NOAOKHTENLHO,
a ofgnanka 2 — orpHnateapno, [Ipa cpentem mnosoMeHHH
nepaKioNaTeasn, KOria ienb PA30OMKHYTa, KOHAEHCATOP pas-
prkaerca depes JjgaMnouky. IlIpH mOROpoTe PYUKH NeEpeK/io-
uarens HANeBO KOHAEHCATOP CHOBA 3apskaercsd, HC Ha STOT
pas ofkaanka ! sapsKaerca oTpunatreabHo, a ofkaagka 2
nonoxuTenbHo, JIBHraa OHCTPO phiYar mepermoyaresis To
B OAHY CTOPOHY, TO B ADYTYIO, MH YBHIHM, YTO NPH KaXIOH
cMeHe KOHTAaKTa JaMnoyKa Ha MTHOBeHMe BCHHIXHBAeT, T. €,
yepes Hee NIPOXOAMT KpaTkospemeH#H# TOK, Ecam npous-
BOAHTL NEPERMICYCHHR JOCTATOYHO GHICTPO, TO  BCMLILIKM
NAMMOYKH CASAYIOT HAcTONBKO OLICTpO APYr 3a APYroM, YTO
OHa GyJer roperh HeNPePLIBHO; MPH STOM Uepes Hee TedeT
TOK, 4acTO MeHRIOMHA cBoe Hanpapienwe. B KompeHcarope
IIpH STCM BCe BpeMAl OyJAeT MEHATHCH IJIEKTPHUECKOe MoJe:
oHo GyJer TO CO3AABATHCH, TO MCUE3aTh, TO BHOBL CO3XABATLCN

3e0



¢ ofpatHLM HanpapaendeM. To ke TPOHCXOAUT U TOTHA, KOT A MK
BKJIOYAEM KOHREHCATOp B llenb NepeMeHHOrG TOKa (puc. 299,6).

2. HpoxomiOenue nepemennoz0 MOKa 4epe3 Kamyuiky o
Goavwiod undyxmusrocme, BriounM B nens, H3oOpakeHHylo
Ha pHc. 298, §, BMecTO KOMJEHCATOPAa KATYIKY M3 MelHOH
NPOBONIOKH ¢ GOJBIIAM YHCAOM BHTKOB, BHYTPh KOTOPHIX
moMeineH kenesHolfi cepleyHnk (puc. 300). Takue katymxn
00n1afaloT, KaK H2BeCTHO, Gonbiro#l URAYKTHBHOCTHIC (§ 144).
Conporysienne e TaKofl KatylWIKH NpPHE MOCTOAHHOM TOKe
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Pue, 300. Jlaunouka ekMmoueHa B lleNb MOCTORHHOTO (4) ¥ nepemcHBOTO
(6) Toxa, IMocnenopaTesbHO ¢ AaMnoykoll BRMOYeHa Katymika. Ilpe no-
CTONHHOM TOKe JAMUOWYK2 FOPUT APRO, NPH NepeMeHHOM ~- TYCKAO

6yner HeBeAHKO, Tak KaK OHa CfefiaHa H3 JAOBONLHO TOJCTOH
npoeojioku. B caywae nocrosuroro Toka (puc. 300, a) nam-
NOYKA TOPUT APKO, B CAyYae Ke NePEMEHHOro TOKa (pHC.
300, 6) Hakana nouTH HeaaMeTHO, ONLIT ¢ MOCTOAHHAIM TOKOM
NOHATEH: TAaK KAaX CONPOTHBJACHHE KaTYIIKH Mano, TO [PH-
CYTCTBHE €e HOUTH He H3MEHAET T0Ka, H JJAMIOYKA FOPHT APKO.
Tlouemy e xKaTymka ocnabafer nepeMeHHW® Tok? Dyaem
DOCTENeHHO BHITATHBATD H3 KATYIIKH XeAe3HH CepAcYHHK.
Mu1 ofHapyxuM, WTO JaMnOYKa HAaKaauBaeTcA BCe CHJbRee
H CHABHEE, T. €. YTO 0 Mepe BHIABHAEHH CEPASUHHKA TOK
B Oeny Bospacraer. [IpH DONHOM YAadeHUH cepAcYEHKA Ha-
KAl JaMIOYKH MOMKeT AOATH NOYTH AOC HOPMAJIbHOTO, €CaH
WHC/IO BHTKOB KATYMKH He odeHb Goanmoe. Ho sramimkenune
CEePHEYHHKA YMEHbIllAeT HRAYKTHBHOCTb KaTywikH, Taxum
o0pa3oM, MEl BHIHM, YTO KaTYWIKa ¢ MaJHM CONPOTHBJEHHEM,
HO ¢ GONLINON HWHAYKTHBHOCTLIO, BRIAIGUEHHAA B melb mepe-
MERHOTO TOKa, MOXET 3HAUHTENbHO OCJalHTh STOT TOK.
Bananke ratymiku ¢ GolbiOR MHAYKTHBHOCTHIO HA fepe-
MERHRI TOK Takie jierko ofbacHATh, 1lepemeHHEI TOK TmpeR-
crapaser cofofl TOK, cmna XOTOporo OGHICTPO H3MEHAETCH,
TO yBEJHUMBafch, TO yMeHblaach. [Ipm 3THX HsMeHennax



B LENH BOSHHKAeT 3. I, ¢, CAMOWHAYKIHH, KOTOpad 34BHCHT
OT HHAYKTHBHOCTH uemu. Hanpapaeune sroit s, A. c. (kak
Mu BazenH B § 139) Takopo, uTe ee HeHCTBHE NPENATCTRYET
H3MEHEHHIO TOK4, T, €, YMeHbLIAeT aMIAUTYAY TOKA, 4 CJIeAo-
BateabHo, ¥ ero pefictByiomee suauenxe. IToxa HHAYKTHB~
HOCTh NPOBOAOB Mana, 9Ta JofapouHas 9, X. C. TOMe Majga ¥
IelicTBHe ee MNparTHYecKH HesamerHo, Ho mpy Hanuuwm Sonb-
ol HHAYKTHBHOCTH 2Ta JOGABOYHAA H. I. €, MOMXKeT SHAUH-
TEIbHG BAUATH HA CHAY NEPEMEHHOTO TOKA.

§ 159, 3axkon Oma pam nepeMennoro Toxa. EmxocThoe M ME-
RYKTHBHOE conpoThsierns, B § 46 MM YCTaHOBH/IH OCHOBHOH
8aKOM TOCTOAHHOMO ToKa — sakoH Oma I=U/R,

Cuaq moxa I, npoxedaueso no HeKoMOPOMY YHacmKy yenu,
nponopyuonarera sanpaxcenwo U mexcdy ronyamu smozo
yuacmya, 1. e, orsowenne U/] coxpanser moctosngoe sHa-
yexHe {He sasucuT o7 U/ Wam 7)., Oror 3aKOH COXpanHdAeT CHNY
H A nepemedHoro toka. Y B atom cayuae, ecni Mul GyleM
YBeIHYMBATL HanpsxkeHWe MeXAY ABYMA TOSKAMHM LENE B
2, 3, 4, ... pasa, TO BO CTOJBKO 3Ke paa Gyler BO3pacTarh
¥ TOK B Hend.

Kak ¥ B ciiydae nmoCTORHHOTO TOKA, OTHOLIEHHE ulr {rge U
B I — zeficTByIOLIHE 3HAUeHH R HANDAKEHHA H TOKA) MH OyfeM
HASHIBATL CONPOTHBJACHHEM JAHHOrO YYacTka NenH, Ho s
OT/IMMHA OT COMPOTHBJAEHHA OPH HOCTOAHHOM TOKE MbI Gynem
HA3MBATH €0 &HOJNHBEIM CONPOTHRAGHHEM» NAHHOTO YYacrka
o o6osuauarp Oyxkeolk Z, Taxkum obpasom, Z=U/[. 3amumem
sakon OMa jpnq nepeMeHHOIo TOKA B BHAE

u
=Y, (159.1)

npuuem Z eCTh NOCTOSHHAA ANA JaHHOR menM BeAUWHHA, He
sapacstiad ot I u U,

Mu BHsienn B npeapiAyweM naparpade, YTO CHAA nmepemen-
HOTr0 TOKa OnpelenseTch NPH 3aAaHHOM HANPSKEHHH HE TONBKO
TeM CONpOTHBREHHeM R, KOTOPEIM OOJajaer AaHHAA Uenb NPH
NOCTORHHOM TOKE, HO H HAJAHYMEM B 570N UENH KOHAEHCATOPOB
HIH KaTywek waiykrtupeocTH. IlosToMy, sooOule rosops, Be-
AHIUHE R H Z pasiHuKbL, T, €. 00Ka u ma ace yeno Gydem umemo
POSAUYHOE CONPOMUBACHUE OAR NOCMOARKOZ0 U OAR NEPeMeR-
HO20 MOKA.

[ToncruM ckasannoe Ha npuMepe. Eciik Ml BRAIOYHM KOHJCH-
€aTop B Helb ROCTOSHHOIO TOKA, TO Lenb Oyler pasoMKHyTa,
TOK B Hell Gy JeT paBen HYJIO W, CA€H0BATEALHO, CONPOTHBICHHE
970{1 eNM HPH MOCTOSHHOM TOKe GecKOHEeSHO BeJqHKO: R=o0.
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Brmouns Tenepb KOHAECATOP eMKOCTH, ckaxed, 10 Mk mo-
C/eOBATEILHO € aMIIEPMETPOM B TOPOACKYIO CEeTh NepeMeH-
HOTO TOKa ¢ Hactortoli v=50 I'n n ranpsxennem 220 B. Amnep-
MeTp OOHApPYXHT, %TO B LeMH NPOTeKaeT NepeMeHHE TOK
0,69 A. ChegobaTenbHo, NOJHOE CONPOTHRIERHE ENH TIepeMeH-
HOMY TOKY, O0yCJIOBJACHHOE B HAIeM MPHMEPE EMKOCTHIO
KOHJeHcaTopa, 9208
2= m =319 0Om.

Jpyroft npamep. IlonoxuM, wTo B Lieab BRINCYeHA KaTyIIKa
u3 1900 sutxoB Meanoit mpoBosORA HuaMerpa 0,4 MM, HABHTHIX
Ha DHAHHEPHYECKHH KesesHuill cepaednHk JuaMetpa 10 cM B
pnausl 50 cu. Heayxteesocte Ttakoft karymem L=2,6 I'm.
Hetpyano BLI9HCAHTD, YTO HIHHA MPOBOIOKK B OOMOTRE KaTyll-
x4 paBna 314 M d CONPOTHBAGHHE e NPH MOCTOABHOM TOKe
R=38 Om (taln. 2, § 47). Tlosromy, ecny O MH BKMIOUHIH
3Ty KaTyIUKy BCeTb NOCTORHHOTO TOKA ¢ Hanpsamennem 220 B,
TO TOK Yepe3 Hee Gl OW pasen [=220 B/38 Om=>5,3 A. Ho
eCAH TY e KaTYyIIKY BKMOUHTH OCHENOBATEeALHO ¢ aMIepMer-
poM B lienh [lepeMeHHOro TOKa ¢ Hanpaxenuen 220 B, To cuaa
TOKa OKa)eTcs paBHOR scerc ammb 0,279 A, Takum o6pasom,
[IOHOe COTPOTHBACHHE KaTYIIKK NepeMeHHOMY TOKY € 4acTo-
tofi B0 ' Gyner pasuo

= s = 789 Om.

ConporapaeHne R, KOTOpoe JaHHas LeNb OKashiBaeT NO-
CTOAHHOMY TOKY, HasbiBaeTcs axmusnbuism. CONpoTHBIEHHE,
KOTOPOS OKA3HBACT NEPEMEHHOMY TOKY KOHEEHCATOP {EMKOCTD)
HIAH KATVIIKA (MHEYKTHBHOCTL), HaSHIBAIOT PeARMUBHEIN —
COOTBETCTBEHHO EMKOCTAHLIM WM HHOGKMUSHEIM H 0603HAYAI0T
X c H X L

EMEOCTHOE COTIPOTHB/EHHE KOHAGHCATOPA TeM MEHbINe, 9eM
GoJbiKe €ro eMKOCTh H ey GoNnme $acTOTAa NepeMeHHOIO TOKA,
T. . 9eM Kopoze nepHoR. [MeficTeuTeanHo, weM Sofbiue eM-
KOCTh KONJieHcaTopa, Tem GOnbmmfi SneKTpHueckuil 3apax na-
KanJAuBsaercA Ha €ro oOKnajKax B Npollecce 3apajiRH, a d9eM
Sosbie JacTOTa (MEHBILE NEPHOL), TeM 32 Gosee KOPOTKOR Bpe-
MA 3TOT 3apaAjx GYAcT NPOXOAUTH MO MPOBOAaM, T. €, TeM (osib-
wuft cpeapnfi Tox OyRer mMpomycRaTth KoHaecatop. Mrak, npu
yeeautenuu C u © mox eospacmaem, ¢ CONPOMUBALHLIE YMeHb-
waemea.

Pacyer 1 ONKT NOKASKBAOT, YTO AJA CHEYCOHAAALHOTO Tie-
peMEHHOro ToKa

Xe=crr- (159.2)
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? 150.1, B cets n;geueunom ToKa ¢ wacrotoR 50 'z sRmouen Konper-
catop emrocta 20 mxd, Hanpakenne cern pasno 220 B, Kaxolt tox
npofiseT Yepes KOHASHCATOP?

MupyxkTuBHO® CONPOTHB/JCHHE KATYLUKH, HANDPOTHB, BO3-
pacTaeT ¢ yBelHUEHHEM YaCTOTh! TOKA H HWHAYKTHBHOCTH Ka-
TYIKH. JeRCTBHTEABHO, 3. 4. €. CAMOMHAYKRHH, YMEHbILIAIO-
wanA TOK B mend, pasHa LA{/A{, Yem Gonbiue yacToTa TOKa, TeM
GricTpee NPOHCXOJAT €r0 u3MeHEHMA, T, e, TeM GoJabllle OTHO-
wenue Ai/Af, Taxum ofpasoM, ¢ POCTOM YacTOTH TOKa H HH-
AYKTHBHOCTH KaTYIUKH YBeNHYHBAeTCA H HHAyLHPyeMad B
Kell 5. . C., CTPEMAMIAACA NPOTHBOAGHCTBOBATE HIMEHEHUAM
nepsHUHOTO 7OAA. TOK NPH 5TOM yMEHBIUAETCH, T. €. COMpO-
THBJEHHE LeNH NePEeMeHHOMY TOKY BO3pacTaer.

PacueT B ONMIT RaloT BAA CHHYCOHEAABHOIO MEPEMEHHOIO
TOKa

X, =olL, (159.3)

? 169.2, Kakofi Tox npofiZer "epea aTymKy ¢ HHEYKTHBHOCTbID 4 T'H,
ec.gg fe‘; ?meolum: B ceTh ¢ Halpamenuen U/==220 B ¥ qacroro# v=

[Toanoe conporuBnenue Heny Z AepeMEHHOMY TOKY B CAy-
yae, KOrja Lenb COAEPHKHT H AKTHBHOE CONPOTHBAeHHe R K
HHIYKTHBHOE ConpoTasaeH#e X; (WIH eMKOoCTHOe CONMpOTHB-
Aexne X wAH ¥ TO U APYroe), COCTAaBNACTCA H3 STHX BeAHYHH,
Ho, BOODIUIE TOBOPA, OHO He PABHO APOCTOH CyMMe STHX CoO-
nporupienit *),

§ 160. Croxenne TOKOB NPH NAPAIACNSHOM BKAOMEHHH COMPO-
THBAeHU{ B Uens nepeMeHHOr? ToKa, Bkiound B uenb nepe-
MEHHOIO TOKa Ase NApa/IeNibHMWe BeTBH, COJEPIKALLHE aKTHB-
HBie cONpPOTHBAeHUA R’ 1 R’ v amnepmetpH A, u A,, H3Mepai0-
wne Toku I, ¥ I, B 97ux pereax (puc. 301). Tperu# amnepmetp
A usMepsier TOK B Hepaspereiennoll nens., Ifonoxkum cravana,
410 06a conporasaenya R’ u R’ npeacraBasior coboit Aamnoy-
KH HAKAMUBAHWA WJIH PEOCTaTh!, HHAYKTHBHHIM CONpPOTHB/IE--
HHEM KOTOPHIX MOMXHO mpeHelpeyb RO CPaBHEHHIO ¢ MX AKTHB-
HuiM conmporubaennem (puc, 301, a). Toraa, Tak xe Kak U 8
cyuae NOCTOAHHOrO TOKA, MBI yGeiMMCA B TOM, YTO NOKasaHde
aMnepmerpa A papHO CyMMe NOKa3aHKA aMnepmerpos A; H
As, 7. e. =541, Ecau conporusnexns R’ u R'' npepcras-

*) Moaxoe conpotueaenne spAMcIAeTca no gopuyae

L=V RFX =X



JAIOT co0oH peccTaTHl, TO, HAMEHAA KX CONMPOTHBJEHHS, MEH
MOJKEM KaK YIOAHO H3MeHaThb Kaxzpit u3 ToxoB I, u [, HO pa-
pencTBo [==[/,+ [, Bcerma 6yaet coxpausthed. To ke Gymer
HMETh MECTO H B TOM cJiyvyae, eClK MBI 3amMeHHM ofa peocrara
KOHJIGHCATOpaMA, T. €, ecyid 002 CONpOTHWIEHHH GYRYT eMKO-
cTHbiMA (puc. 301, 6), uau B TOM cayuae, ecau ofa CONPOTHBIe-
HHA ABNSIOTCH MHAYKTHBHEIMU, T. €. PEOCTaThl 3aMeHeHH Ka-
TYIIKAMH ¢ JKe/e3nblM CepAeUHHKOM, MHAYKTHBHOE CONPOTHB-
JIeHHEe KOTODHX HACTONLKO GOMBMIE AKTHBHOIO, UTO TMOCACIHHM
MOKHO npenelpedn (puc, 301, s).

O (3)—o~a

Pue. 301, Conporupnenus

B TapaANefbHLIX BETBAX
Hefll  MepeMeHHOTO TOKA
OJMRAKOBH Ito cBoefi npu-

Puc. 302. Compornnaexna

8 Tapa/ieAbHHX BeTBAX

NePeMEHHOTO TOK Passii-
ta N0 cBoelt mpHpone

pone

Takum 06pazoM, ecay CORPOMUBACHUR NAPAANCALHOX sem-
sell oOunaKoast RO ceoeth NPUPOde, MO MOK & HEPAZCEMBACHHO
yeny poses CYMMe MOKO8 8 OMOeabMbLX 8emssax. DT0 CnpabBex-
JAHBO, KOHeTHO, H B TOM CAyYae, KOIJAa HMEIOTCA HE iB€ BETEH,
a mo6Goe HX uHCAOC,
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3amenum Teneps B onpoh B3 Bersedt (puc. 302, a u 6) ak-~
THBHOE COTIPOTHBJIEHHE €MKOCTHEIM (KOHASHCATOPOM) MJAM HH-
AYKTHBHbIM (KaTyiUKoM ¢ GOABMOA HHAYKTHBHOCTHIO # MAfhM
AKTHRHBM COOPOTHBAeHHEM), OMBIT AaeT B 5TOM CAyHIae Peayib-
TaT, KaXymufics Ha NMepBblfl B3IMIR CTPEHHLIM: TOK B Hepas-
seTBAenno# Uend [ OKasbiBaeTCA MEHbIIHM, UeM CyMMa TOKOB
B ofienx setBax; f<<f,-+[,. Ecnn, nanpuMep, TOK B OOHOH BeT-
BH paseH 3 A, a B Apyrofi — 4 A, TO amMnepMeTp B HepasBeTB/ICH~
HOfl IeNH NoXarkeT He TOK 7 A, KaK MBI QXKHIANU GHI, a TOALKO
Tok 5A, snu 3 A, unu 2A n 1. 2. Tok 7 6yaeT mestbile CyMM:E TO~
kos I, u I, 0 ToTna, KOrpa CONpOTHBAEHHE ONHON BeTBH eM-
KOCTHOE, a Apyrofi — unayktusHOe {pue. 302, 8).

Tagum obpazoM, ecai CONpoOMUBACHUR NAPAAICALHLIX et
sell pasauuHbt no ceoell npupode, Mo MoK 8 HEPA3GEMBACHHONR
YEris MEHbULE CYMMBL ITOKOE 8 OMOCAbHBLL BEMBAX.

Urobu pasolpaTeeAd B STHX ABJCHHAX, 3aMeHHM B CXeMmax
na puc, 301 1 302 amnepmetps ocuunsorpadaMi H SanHileM

PMy KPHBON TOKa B Kak[oR H3 NapaliesbubiX Berbed *).

Ka3blpaeTcsl, 9TO TOKH pa3Hofl MpUpoAH B Kamiol u3 ser-
Befl He coBmajaloT No dase HH APYT ¢ APYTOM, HHM C TOKOM B He-
pa3BeTBNeHHOl Lenmd. B 9ACTHOCTH, HIOK 8 Yeni € aKmMusHbimM
CONPOMUBACHUEM Onepexcaem no ase Ha wemeepnis nepuoda
MOK 8 Yenu ¢ eMKOCIMNBIM CORPOMUBAEHUEM 1 omemaem no gase
HO uemeepnts nepuoda om IMoKA 8 yend ¢ UHOYKIUGHbIM CORpo-
MUGACHUEM,

B sroM cayuae kpupHe, nzobpamaionyie fopMy TOKa B He-
pasBeTBNeHHOH Lel# ¥ B Kakof-uulyIb H3 BeTBell, pacnono-
#eHB! OTHOCHTENLHO APYP JApyra Tak, Kak Kpusble | H 2 Ha
puc. 294, B ofmeM ke crydae, B 3aBHCHMOCTH OT COOTHOIIEHUA
MEXAY 2KTHBHEIM H eMKOCTHBIM (HJAH WHAYKTHBHBIM) COTPOTHB-
JieHusIMH Kaxaol u3 Bereel, caBur das MexAY TOKOM B STOH
BETBH H HePasBeTBJIEHHHM TOKOM MOMeET hMeTh JMioloe 3Hade-
HuE OT HyAR A0 ==7/2. CRemoRaTeNbHO, NPU CMEUAHHOM CO-
NPOMUBACHIY PASHOCTIL D03 MENCOY MOKAMIL 8 NAPAARCALHLIX
GEMARX YENU MOXCem UMemy A0G0e BHAYERUE MeXcdy RyAeMm U
=+,

310 HecoBmajeHHe (a3 TOKOB B NapaanefbHHX BeTBAX
€ COMPOTHBAEHUAMH, PasNHUYHLIMH N0 CBOeH NpHpoxe, ¥ ABIA-
eTcq npuunHof Tex Apjaenuii, 0 KOTOPHX OHNO CKA3aHO B Ha-
yaje sToro maparpada, JleficTeuTeAbHO, A% MTHOBEHHBIX 3HA-
YeHHH TOKOB, T, €. AJ17 TeX 3HaueHril, KoTopsie 5TH TORH HMeIOT
B OOWH H TOT e MOMEHT BpeMeHH, COGMONAETCA H3BCCTHOR

*} B srux onurax oueHs g}.’(oﬁﬂo OONL30BaTHCA  OCHBAOTPatoM
(§ 152} ¢ npyma nerasamu (§ 153). Oany B3 DeTeAs BEJAIOYAIOT B DeNk ToKa f,
ApyFyio — B Lenb onHolo s Tokoa [y wis [g,
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NpaBHIIO:
=1 i,

Ho ana amnnuTyn (mau AefCTBYIOMHEX sHaueHufl) 9THX TOKOB
3T0 NMPABHAO He cOOMIONACTCH, NOTOMY UTO PE3Y/ILTAT CJIOKEHHR
ABYX CHHYCOHAANBHBIX TOKOB HJIH UBBIX JBYX BETHUHH, H3Me-
HAOHEXCA 1O 3AKOHY CHAYCA, 3aBHCHT OT PasHOCTH (a3 Mex-
Iy CKNQJBIBAEMBIMH BEJIHYHHAMH,

B camom pene, npenonoKHM BNA TPOCTOTE, UTO AMIVIHTY Ikt
CK/aZbiBaeMblX TOKOB OfIHHAKOBHI, a Da3HOCTh (a3 MeXAY
Y p=0 Pz
/AN T
// \\: Lt i

e ‘l.z Ay

T/ Ti2\

Puc, 303. Croxenre Asyx- CURYCOHAR/NBHHX NepeMeHMEX ToKos. Craamu-

BaeMHe TOKH: g) coenajaior no dase ($=0}; 6) nporuBonoAvKHH no (ase,

7. &, CABHHYTH BO BPEeMGHH H4 MOJIOBHHY NepHofa (=mn); 6) CABHHYTH BO
BPEMEHH HA YeTBEPTH NepHoad (==

HHMH paBHa HyMW. Torya MIHOBEHHOE 3HAUCHHE CYMMBI ABYX
TOKOB OYART PABHO NIPOCTO YABOSHHOMY 3HAYCHHIO MFHOBEHHOTO
SHaYEHHA OJHOFQ H3 CKIalnBAEMbIX TOKOB, T. €. (opMa pe3yib-
THPYIOINETO TOKa OyIer mpeacTaBiath CO0OH CHHYCOHRY C TeM
Xe mepHoaoM H (asoclt, HO ¢ YIBOeHHOH aMnautyaofi. Ecan
aMIHTYABl CKIAZBIBAEMBIX TOKOB pasnnyuul (puc. 303, a), 10
CyMMa HX OpefcTaBisieT cOGOR CHHYCOMLY ¢ aMOJAHTYAOH, pas-
HOl CyMMe aMIJIHTYJ CKJAaABIBAeMBIX TOKOB, JTO HMEET MECTO,
KOrAa DAasHOCTb (has MeAy CKAafbBaeMbIMH TOKaMH pAaBHA
HYJIIO, HanpuMep KOTAa CONDOTHBJIEHHA B OGGHX mapanfienb-
HEIX BeTBAX OAHHAKOBH N[O CBOESR MpPHpOAE.
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Pacemorpum Temeph Apyro#t kpafiumft cayyalt, xorga ckaa-
AHBacMEe TOKH, HMesn PABHHe AMIIMTYAL, HPOTHBOIOJOMKHER
no ¢ase, T. €. pasHocTb ha3 Mexy HHMH pasHa n. B sTom cay-
Yae MIHOBEHHEIE 3HAYEHUR CKAAANBAEMEIX TOKOB PABHE MO MO~
Jymo, HO HPOTHBONONAMKHH 0O HanpasleHHio. [losToMy HX
anreSpanueckan cymma OyAeT NOCTOAHHO paBHA HYJIO. TaKkHM
ofpa3om, NpH cABHTe $a3 Ha 7 MEXKAY TOKaMu B 00EHX BeTBAX,
HECMOTPA Hd HAAMYME TOKOB B KaXAOH H3 mapaiieibHBIX BeT-
peft, B Hepa3BeTBIEHHOR Uenu Toka He §yaeT. Ecnu aMuaHTY AL
000MX CMEIIEHHHIX HA 7 TOKOB Pa3NHYHB, TO MBI MOJYIHAM
pesyabTHpYIOIMA TOK ¢ TOf Xe 4acToTofi, HO ¢ AMMMHTY A0,
paenoti pasHOCTH aMIVINTYR CKAAZLIBACMEIX TOKOB;} MO (aze
STOT TOK COBNAJaeT € TOKOM, HMelomyM O6AbIIyI0 aMIUTHTYRY
(puc. 303, 6). [lpakTuueckd STOT Cnyual HMeeT MeCTO TOTJa,
KOTZa B QGHOH H3 BeTBedl HMeeTCA €MKOCTHO®, a B APpYIoi — HH-
JMYKTHBHOE CONPOTHBIEHHE.

B obmiem cryuae mpu CAOKEHHH JBYX CRHHYCOHJAJNLHBIX
TOKOE OJHOR H TOH e YaCTOTHl O CABHIOM (has MH noJyudeM
BcelZla CHHYCORJAMLHLIR TOK TOH e YaCTOTH ¢ aMIJIUTYZROH,
KOTOpas B 3aBHCHMOCTH OT PA3HOCTH (a3 ¢ MMEET NpOMeXYTou-
HOe 3HaYeHue MeXRy PASHOCTBIO AMILIXTYJ CKAAAHBAEMHX TO-
KOB H uX cymmoi. Jna npumepa na puc. 303, ¢ noxkasano rpa-
¢uueckoe caoXeHMe IBYX TOKOB € pasHocToio das ¢=n/2,
C noMouwbio UMPKYAA Jerko YOeIHTECA B TOM, 9TO KaXjAas
OpAuHATA De3yAbTHPYIOWeH KpHBOH i MeACTBRTEMbHO Npel-
cTapnsier cobolt anreGpaHyecKyld CYMMY OpAMHAT KpPHBHX
iy H iy c On¥HAKOBOH aGeOHCCOR, T, €. JJIA TOTO e MOMEHTA Epe-
MeHH,

§ 161, Caoxenne Ranpamerni NPK NOCJCAOBATENLHOM COEIH-
HECHHE COMPOTHBACHHI B LENH mepeMeHHOTO ToKa. Brimounm
B Iieflb NePeMeHHONO TOKA MOC/AEAOBATENLHO aKTHBHOE COMpo-
THBJeHHe R H HEAYKTHBHOE COMPOTHBIEHHEe X, ¥ HOAKMOUHM
NapaanenbHe KAKAOMY M3 HHX BOALTMETP, H3Mepaiomufl Ha-
TPAMERNA MSKAY KOHUAMH COOTBeTCTBYIOIEFO YYacTKa HEMH.
BonerMeTp V, usmepsier HanpsikeHue U, Mexny Touxamu
a n b, a omsT™MeTp V, — Hanmpaxenue U,, Mexgy TOUKamu
b u c. Tperuft soabt™erp V5 HaMepaeT vanpaxkenne U, mexay
TouKaMi @ B ¢ (pue. 304),

Onkir IOKA3LHBaeT, 9TO B cAy4ae, KOTAa 06a COnpoTHBICHHS
ONMHAKOBHL TI0 ¢BOeH NpUpoZe, T. €. 00a ABIAIOTCH AKTHBHHIMH,
HAM HELYKTHBHBIME, HJIH €MKOCTHBIMH, TO, KaK W B CJIyyae
TIOCTOAHHOTO TOK2, HanpAxeHHe Ha BCeM YUaCTKe 4l PABHO CyM-
Me HanpsAKeHHA Ha ywacTkax ab u be

Uac = Udh + ch'
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B ofmem e caysae, KOTHA CONPOTHB/AEHHA pPAa3/HUHEL
10 npHpoAe (puc. 304), HaNpAKeAne HA BCEM ywacTKe ac beer-
Ja MEHbUIE CyMMEl HanpAXKeHUA Ha yyacTRax ab u be:

Uac < Uab‘l' ch' (161' l)

Ecnn, RanpuMep, BKAIONHTD B CeTh ¢ Hanpaxeruem 220 B no-
CJISIOBATENDHO NaMNOYKY C aKTHBHHM conpoTHeleHdeMm §0 Om
H KaTylIKY ¢ HHIYKTHEHHM conpoTusaennem 80 O, 10 OKaKeT-
€A, YTo HalipsixeHHe Ha JaMnodke pasrHo 125 B, a nanpsxenue

Puc, 304, Cywvma wanpasenn mHa

AKTHBHOM H HHAYKTHBHOM (MJH eMKO- — A
CTHOM) CONpPOTEBJIEGHHAX He paBHa (3 ‘—é-'_ b x ¢
HRNPAREHHEIO MeXZY KOHEAMH Yyua- 4
CTHA UENH @¢, COAepMamero ofa FemY
9TH CONDOTHRAZHHA {3}
O e C

Ha KaTyuike paBro 166 B; cymma sTHx manpskeHufi papHa
U+ Up.=291 B, xoma U,, =220 B.

[Mpuunna s7oro B ToM ke cApHTe a3 MEXAY HapKeHUSIMA
U,y u Uy, KaKoll MBI HaGJAlOAANH MEKKY TOKAMH B Napaliens-
HbiX BerBaAx meny (§ 160). JdefictBuTeNBHO, 3aMEHHB BOMBTMET-
pa Vy u V4 (puc. 304) ocunagorpataMu, MoxHO YOERHTLCA
B TOM, yro Hanpsenus U, u U,, we cosmagaior no dase.
Ecau nepBoe CONpOTHBNCHME aKTHBHOE, @ BTOPOE eMKOCTHO®,
TO Hanmpsxkedue U,, onepexaer no dase Hanpmxeuune U,, Ha
4eTRepPTb MEPHOJR, A €CAH BTOPOE COMPOTHBAECHHE WHAYKTHB~
Hoe, To RanpsKenue {,, otcraer no dase ot Hanpaxenus Uy,
Ha Takylo Xe BearuguHy. Kpubele, nsobpamaiompme dopmy
Hanpaxesud U u Uy, GbinH Obl pacnosoXeHt B 3TOM Caydae
TaK e, KaK COOTBeTCTBYIOUINE KpHEHe Ha puc. 303, &

Jna MTHOBeHHRIX 3HaueHMil HanpsaKeHHH Bceraa HMeeT
MeCTO COOTHOLUEHHE

U=+ Uy

HO Pe3YALTAT CAOKEHHA ABYX CHHYCOHIANbHHX HanpsukeHud,
T. €. aMITHTYJa ¥ $a3a pe3yJbTHPYIOIIEro HampTHeHus, 5y-
JeT 3aBHCETh OT Pa3sHOCTH (a3 MeXAY CKIaZbiBaeMBIMH Hanps-
HEHUsIMH TAK e, Kak H B CAy9ae TOKOB.

§ 162. Capur a3 memay Tokom H manpamenneM. IMposenaem
caexylomai oneit, Bosbmem onucannbifi B § 153 ocuannorpad
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¢ ABYMA NeT/IAsM# ¥ BKJOUHM ero B Henb Tax (pme. 305, a),
arobul nets 1 Gelia BRMGREHa B Hellb OCAER0BATEABRO ¢ KOH-
REHCATOPOM, a menId 2 MmapajfeflbHO 3TOMY KOHEEHCATOpY.
Ouesjfigo, 9T0 KpHBaa, noayyaemas or meTan I, usofpaxaer
¢dopMy TOKa, NPOXOJAMETrC Yepe3 KOHAEHCATOp, &4 OT metau 2

§iu

£ loue, oo
at—] 5--%--:‘2

iy 7 -
5--@" 2

vt )

4 1
g A g

&

b 7 ¥
| oo

8

Pre. 305. Onur mo ofuapyskenuio caanra Gas MeMAy TOKOM B HANpsKes
HHEM! CAeBd — CXeMa OfnhTa, Chpaka — pedyabTaTul

zaetr GopMy HanpsKeHHA MexAy OOKIaZKAMH KOHICHCATOpA
(roukaMH ¢ H b), notomy uTO B 5TOft MeTNE ocuMaTOrpada TOK
B KaxIHfl MOMEHT BDEMCHH IPOTIOPIMOHAAEH HANDAXKEHHIO,
OnuIT nokasbiBaeT, YTO B 9TOM CJAyYae KPHBBIC TOKA ¥ RanpdA-
MeHHA CMelienn! 1o dase, MpHYeM TOK onepexxaeT no dale Ha-
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npsiKeHAE Ha YeTBePTh nepuoia (Aa n/2). Ecayu Gbl Mul 8ame-
HUMK KOHACGHCATOP KaTYWKOA ¢ 60abmIofl HHAYKTHBHOCTBIO
(puc. 303, 6), To okasanoch O, UTO TOK OTCTaeT no dase oT
HamNpf:KeHHS Ha YeTBepTb nmepuora (Ha m/2). Haxowmeu, takum
e 00pasoM MOXEO GbN0 G MOKA3aTh, 9TO B CAyY4a¢ aKTHBHOTO
gggpogumeﬁna HamnpsAXeHHe H TOXK coBnagaioT no ase (puc.

, 8).

B ofmem cayuae, koeda ywacmok yeni codepacum He moao-
KO axkmussoe, HO U peaxmusroe (eMxocmuoe, uHOyKMu8aHo?
LA @ Mo u Jpyeoe) CONPOMUBACHUE, HANPANCERIE MEXTY KOH-
HOAMIL BI020 GUOCKE COBUNYMO Ko (hase OMHOCUMENbHO MOKGA,
npuiem cosuz pas aexcum 8 npedesax om +n/2 o —nf2 u on-
pedesRemen COOMNOUIEHIEM MENCOY QRMUBHNM U PeamuGHM
CONPOMUBACHUANL Bannozo yuacmxa yenu *),

B uem sakmouaerca ¢Gu3nyeckas DpHYHHA HaGAIOAAEMOrO
capHra (a3 Mexay TOKOM H HaNPSIKEHHeM?

Ecin B nenb He BXOAAT KOHEHCATOPH H KaTyWkH, T. €,
€MKOCTHHM H WHAYKTHBHBIM CONDOTHEJAEHHAMH LENH MOXHO
npexedpeydb NO CPABHEHHIO € AKTHBHBIM, TO TOK C/IeAyeT 8a Ha-
NpAKeHAeM, TPOXOAA OMHOBPEMEHRO ¢ HAM uepe3 MAKCHMYMEL
H HyneRhle 3HaYeHHdA, KaK 570 NokasaHo Ha puc. 305, 6.

Ecau nens MeeT sameTHYIO HHAYKTHBHOCTD L, TO Npw npo-
XOMJeHUH N0 Hell NepeMEHHOTO TOKA B LIeNH BO3HHKAET 9. X, C.
CaMOMHAYRIMY. D12 9, R, ¢, 110 NpaByAY Jlexna HanpapaeHa TaK,
9TO OHA CTPEMHTCA NPensATCTBOBATD TeM H3MEHEHHAM MArHHT-
HOTC NmoAs (a CEAOBATENBHO, H H3MEHEHHAM TOKa, CO3/AIONIEro
5T0 NOJIE), KOTOPHE BLI3bIBAIOT 5, A. ¢. HHAYKuuH. [Ipu Hapacra-
HHH TOKa 3. A. C. CAMOHHEYKIHH NPENATCTBYET 5TOMY HapacTa-
HHI0, W IOTOMY TOK TO3}KE AROCTHTaeT MaKCHMyMa, UeM B OT-
cyTcTRHe caMoMBAYKunH. [Ipn yOuBaHun TOKA 9. A. €. CAMOMH-~
AYKIVMH CTPEMHTCA MNOANEPKUBATh TOK H HYJeBule 3HAUEHHA
TOKa GYAyT AOCTHUFHYTH B oJee MO3IHUA MOMEHT, YeM B OT-
CYTCTBHE CAMOMHAYKHWH, TaknM o6pasoM, NpH HaJAMYHH HH~
JKYKTHBHOCTH TOK OTCTaeT 10 (hase OT TOKA B OTCYTCTBHE HHAYK-
THBHOCTH, a CAEAOBATEISHO, OTCTAeT NO da3e OT CBOEro Hanps-
HEHUA,

Ec/HH akTMBHBIM COTNPOTHUBJIEHMEM IEeNH R MOXHO HpeHe-
6peub N0 CPABHEHHIO ¢ €& HHAYKTUBHHIM CONpPOTHBJIEHHEM
X,=wnl, TO oTcTaBaHMe TOKA OT HANPSKEHHA IO BpEMEHH

*) Cresr das ¢ onperenserca dopmyaol

Xi—Xe al—l1fel
tg g = LR €= R{ .
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pasno T/4 (capur das pasen n1/2), 1. €, MARCHMYM @ COBNANAET
¢ i=0, KaK 3T0 noKazano Ha puc. 305, 6. HefictBuTenbHO, B
3TOM CAy9ae HANpsXKeHHe Ha aKTHBHOM CONPOTHBAEHHHA Ri=0,
Htio R=0, 4, cAefopaTeJbHO, BCe BHemIHee HAMPAMEHHE ©
YDAaBHOBRIIHBAETCA 3. A. C. HHAYKIHH, KOTODAafA IPOTHRONO-
ACKHA eMy no nanpashenuwo: w=L Ai/At. Takum oGpa3som,
MaKCHMYM # coBRazaer ¢ Makcumymom Ai/Af, 1, e. HacTynaer
B TOT MOMEHT, KOTJia [ UsMensierca GulcTpee BCero, a aT1o Gelpa-
er, Koraa i=0, Haofopot, B MOMeHT, KOTAa { NPOXOIHT gSepe3
MAKCHMANIGHO® SHAUCHHe, M3MEHEHHe TOKa HauMeHbLIee
(Ai/At=0), 1. e. B 70T MOMent u=0,

Eefla aXTHBROE COMPOTHE/CHRE Lend R He KACTOALKO Mado, 4To0H nM
MOXNO CHAO npenelpeus, TO 9acTh BHEWHETO HATPAMKERUA & NajdeT Aa ¢O~
NPOTHRACANN lg, & OCTaNbHAY YACTH YPABHODEUMBAETCH 9, I. C, CAMOHHLYK-
mnu: w=Ri-+L Ai/Af. B prom cayuae MakcEMYM | OTCTOHT OT MAKCHMYNA. it
0 BpeMeRE MeHbme, TeM #a T/4 (capur Jas Menbine T/2), Kak 910 uscOpamenc

. z]&

IO |

Pue. 306. Copur ¢as MeXZy TOKOM M HaNpAXNeHHEM B HelH, cojepwamed
ANTHBHOE H MHIYKTHBHOE COMPOTHBJEHH:

Ra pHe. 306. Pacwer noxasniBaer, 410 B 9TOM caydae OTCTaBande 1o aze @
momer ObiTh BHYHCACHO 1O GOpPMyae

X; ol
tg¢=-R—L=F. (162.1)

TNpr R=0 nueem g o= oo 5 P==n/2, Kax 5T0 oOLACHEND BLIINE,

Ecau nens cOCTOMT M3 KoHAeHcaTopa eMgoctd C, a axkTie-
HHM COTMPOTHBJEHHEM MOXEO npenebpedb, TO OOGKAAAKH KO~
AEHCATOPA, NMPHUCOEAHHEHHbIE K KCTOMHHKY TOKa ¢ HanpHke-
HHEM W, 3aPAKAIOTCH H MEXIY HUMH BOSHHKAET HampAKeHHe
. Hanpsxenne Ba KOHAEHCATOPE i CICAYET 34 HANPAKEHHEM
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HCTOYHHKA TOKA i NPAKTHYECKH MTHOBeHHO *), T. e. jocTHraer
MaKCHMyMa OJHOBPEMEHHO ¢ u# W ofpailaercA B HyJb, Kolla
u=0,

3aBUCHMOCTD MEXKILY TOKOM { U HamPsiKeHHEM & B 3TOM Cay-
yae nokasana Ha puc. 307, a. Ha puc. 307, 6 ycaosno usobpa-
JeH Npouecc NepesapAiKH KOHJEHCATOPA, CBASAHHEIA C NOAB-
JieHHeM TePeMeHHOro TOKa B HEnH.

Korza koHAeHcaTOp 3apsiKeH A0 MakCHMyma (T.e. de, 4
CREROBATENbHO, H 4 HMMEOT MaKCHMaJbHOe 3HadeHHe), TOK
Al

00,00

Puc. 307, a) Crenr $as MexXAy BanpIXeHHeM R TOKOM B IENA € eMKOCTHRIM
CONpOTHBAEHHEM B OTCYTCTBHE aKTHBHOTO conporpaerud. 6} [lpouece
Depe3apaiKK  KOHACHCATOpA B IENH MNepeMeRHOro ToKa

i=0 u BcA SHEPIuA DENH €CTh HJEKTPHYECKAsA SHEpPrus
3apAXKeHHOro KoHAeHcatopa (Touka a ra puc. 307, a). Ilpm
YMeHbIIIeHHH HalpKeHHA & KOHAEHCATOD HaUHHAET PA3PAKATD-
Cs1 H B Llend MOABIAETCA TOK; OH Hanpasier ot ofkaaaxu [
r obknazke 2, T. e, HaRCTpeuy Hampsxenuio #. IlostoMy Ha
puc. 307, @ oH H3oOpaXKen KaK OTPHUATENbHbLIK (TOYKH Jexar
niuxke OcH BpemenH). K momenry Bpemenn {=T/4 Konnerca-
TOP MOAHOCThIO paspaxeH (©o=0 m u=0}, a Tok AocTuraer
MaKCHMaJBbHOTO SHAYeRHA (TOWKa b); SNeKTpHuecKas suep-
I'usfi paBHA HYJIO, U BCA SHEPTHA CEOAHTCA K SHEPFHH MaTHHT-
HOTO NOJIA, CO3ZaBaeMOro TokoM. [Haijee, HalpsXKeHHe ¢ me-

*) Mut swaeM (§ 43), 4T HanpsmeHHe PAcNPOCTPAHAETCH BAOAL LEGH
€ orpomHoll cKopocTio ¢==3 108 m/c (cKopoeTh cBera). TaK Kag BAHHA UM
OT HCTOYHMNA TOKA IO OOKAANOK KOMEEHCATOPA HEBGAHKA, TO HalpfiKense
Ha OOKJIANEAX #o MOMET OTCTATh OT # TOABKO HA MHITOXHYIO AOJIO CeXYH-
AH, T. €, TpakTHYeCKH cileflyeT sa ¢ Ge3 sanaspiniBaiHi,
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HfieT 3HAK, H TOR HaguHaeT ocnalesaTh, COXpaHAA NpeXHee
HanpaBeneHHe, Korja o (4 o) ROCTHTHeT MAKCHMYMa, BCA
SHEPTHA BHOBL CTA4HET SJeKTpHueckoft, H ToK (=0 (Touka ).
B aanbhHefimem u (4 #,) HaupHaeT YOWBATh, KOHAEHCATOD
paspaKaercs, TOK HapacTaer, WMeA Teneph HanpapaeHHe ot
ofknanku 2 X o6xnazxe I, T. €. MONOKHTEALHOE, TOK JOX0-
JAHT IO MAKCHMYM3 B MOMeHT, Korja u#=0 (touka d) » 1. 1.
Hs puc. 307, a sBHAHO, YTC TOK PaHbIle, YeM HanpaXenue, A0-
CTHTAeT MAKCHMYMa # NPOXOAHT 4epes Hylb, T. €, TOK Onepe-
¥Kaer Hanpskenke no dase,

Ecan akTHBUEM conpoTRBAcHHeM Heud R Heapsa npeneCpews mo cpap-
fieAHI0 ¢ eMEOCTHEM X o= 1/0C, TO TOK ONepelKaeT HANPMAKEHRE 1O BPeMes

Pue. 308, Capur ¢as Mex Ly TOKOM H HATPRIKEHHEM B UENH, CORepMamiel
AKTHBHOE H eMKOCTHOe CONPOTHBJICHHA

Hu Mexume, ves na 774 (caper has mensine n/2, puc, 308), das storo cay-
48f, KaK NOKAIWBACT pacyer, GEBND gad ¢ MoeT ObITh BHYNCAEH 1o opMy1e

tgq;=-“%'.-..—_£%g . (162.2)

Tpu R=0 mmeem tg = o ¥ p=n/2, KaK 510 OGBACHEHO BHITE,

§ 163. MomnaocTs nepemennoro Toka. B § 58 M  pasoGpanu
BONpoOC ¢ MOIHOCTH NMOCTOARHOIO EKTPHYECKOTO TOKA, M
BuAeAH, 9TO eCJAH HAnpsXeHHe MeXAY KOHINAMH HeKOTGPOro
yuacrKa Ueny pasro U, a cuna TOKa B 9TOM yuaCTKe Iienn pas-
Ha [, TO MOMIHOCTL, BBHIIEJAREMAsA TOKOM B 3TOM YJaCTKe LemH,

paBHa
P=IU=IR, (163.1)

rie R — aKTHBHO® CONPOTHBISHHE YYaCTKa UEIH.

B cayuae nepeMeHHOro ToKa figio OOCTOHT C/IOXKHee, TaK
KaK CHAa MEPEMEeHHOTo TOKA ONpeNeasieTcA He TOALKO aKTHB-
BHM CONPOTHBJICHHEM ey R, HO H ee HHAYKTHBHHIM HJIH eM-
KOCTHhIM COIIDOTHB/ICHHEM,
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Ipencrabum cebe, manpumep, 9TO Kakoi-HuGynb ydacTox
LEeNH HMeeT TOJBbKO EMKOCTHOE COMPOTHBJACHHE, T. €. COAEPIKHT
TOJIBKO Kongercartop. [Iporece nNpoxo:xaeHHA TOKA Yepes KoH-
AeHcarop, Kak mul Bajenn B § 168, npepcraBaser cobofi mpo-
Lece MHOFOKPATHO NMOBTOpAOmeficd SapAAKH H PA3PANKH STOTO
KoHpaeHcaTopa. B Tedenre TOH 4eTBepTH MepHOAa, KOTAZ KOH-
JeHCATOP 3apAMgaeTcd, HCTOYHHK PacXoAyeT HEKOTOPYIO DHep-
THIO, KOTOpas 3gnacaercsl B KOHEEHCATOPE B BUIE SHEPIHH erc
snexTpuieckore nons. Ho B caenyiomyio uerseprh mepuoza
KOH[EHCATOP PaspikKaercd H OThder 0fpaTHO B CeTh TMPaKTH-
TeCKH BCIO 3aIaCéHHYIO B HeM SHepruio. TakuM opasoM, eciu
npenebpedt OGLIMHO OYeHb MANLIMH IOTEPSAMH SHEPTHH HA Ha-
rpesapne KHICKTPHKZ B KOHAGHCATOPE, TO RPOXONOeRUe MoKa
42pe3 KOHOSHCAMOD HE COA3AHO ¢ BLIOZACHUCH G HEM MOWHOCTY,

To xe GyaeT uMeTh MECTO ¥ NPH NPOXOKACHHH TOKA uepes
KaTYIIKY, CONPOTHBIEHHEe KOTOPOH MOXKHO CUHTATH UHCTO HH-
IyKTHEHEIM. B TeueHe TOH 4eTBEPTH NepHOAA, IIOKA TOK Hapa-
CTaeT, B KaTyIIKe COSJAETCA MarHHTHOS novie, CGIaJALiee
onpepeneHHEIM 3amacoM Sheprun. Ha cosgauwe sToro mons
pacxonyercd aHeprua ucTouHuka, Ho B caeayomyio JeTsepth
NePHOAa, KOrLa TOK YMEHbIIAeTcf, MarHUTHOE NOoJe HCYe3aeT,
H 34IaceHHAN B HEM SHEPTHSA B Npolecce CAMOWHAYKIMH BHOBb
BO3BPAMAECTCH K HCTOUHHKY,

Mu BHASM, 9TO HOAUYUE EMKOCMKO20 UAL UHOYKIMUEHOZO0
CONpoMugAcHIs yeny XOTA U OTpAXKaeTcs Ha CHJe TOKA B 3Tof
HEDH, HC He CBASAHC ¢ pacxodom mougHocmy ¢ Heil. B xoujeHca-~
TOpPax M KaryIIKaX ¢ HHAYKTHBHBIM CONPOTHBAECHHEM SHEPTHA
T0 Gepercd «B3afiMEI» ¥ HCTOYHHKA, 1O CHOB3 BOSBPAHIAETCA
¥ HeMy, HO OHA He YXOIAT H3 LENH, He TPATHTCA HA HarpeBa-
HHe NPOBOAHHUKOBR (MPKoyAeBO Tenmlo, § 56) unu Ha comepuenue
MeXaHpdeckoR pafoTtel W T. W,

? 163.1. YUtofitt He ocHenAATL SpuTeAel PeaKHM NepexoioM OT TeMHOTH
K CBETY, BO MHOTHX TeaTpaX H KMHOTCATPAX CBET NMOCHe OKOHUAHHA
neficTBHA HAR CeaHca BKNOYAT He cpasy, a nocrefienHo, JlaMout
cHadada HauHHaKT CBETATBCH TYCKJRM KpacHEIM CRETOM H pasropa-
OTCH MELJIEHRO B TedellHe HeCKOAbKHX CeKyHI. 310 MOXKHAC OCYmeCT-

BHTEL JIHGO ¢ NOMOMBIY PeccTaTa, AHGO ¢ MOMOMBI KATYWKH C BE.
ABATACUIHMCS Kee3HLrM cepaeuHikon. Kagoll coocof suironnes?

Takum ofpasoM, npy HAAHYHH B HENH HHEAYKTHBHOIO H eM-
KOCTHOTO CONPOTHBACHKH MOUIHOCTb, (DAKTHUECKH Ppacxomye-
Masl B LeNH, BCET/ia MeHbiue, 9eM iiponsbeenne /U, T, e. papHa

P=1UM, (163.2)

rie A ecth HEKOTOpHI kKOSDDHLHEHT, MEHDLINHE ENHHALN, Ha-
solsaeMbill Koadhryuenmon MowHocmi fAauHoN yenu,
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Pacuer, KOTOPOro MEl DPHBOLUTE He GyAeM, NOKASHBAET, TTO JJA CHHY-
COMAANLHELX TOKOB STOT KOMBMUMEHT paeeH A==C0S (, IAe P SCTh CRAMT
a3 Mexy TOKOM B IEIM H HANPRIKCHHEN MEMAY KOHIAMH PACCMATPRBAEMO-
ro ee ysactka. TaruM olpasowm,

P=IUcosq. {183.3)

Ha dopuya (162.1) 1 {162.2) supno, uto casur $as @ Memyy Hanpaxe-
HHEM H TOKOM PACTeT IO Mepe YBENHUCHHA OTHOIWENAA €MXOCTHOTO MM HH"
NYETHBHOIQ CONPOTHRNEHKA K aKTHEHOMY. Ho ¢ pocToM @ yMeHbilaeTch ana-
genne cos . [losTomy xosgbuyuenm mowgnocmu npubopa, nompelanoups
nepeMennivid MoK, MeM Menbile, yemn GoAbliE 620 eMKOCIMHOE UM UNDYKMUEROD
conpomusaenue no cpasHenuro ¢ acmusHois. OH o6pawaeTcs B HY/ib ARA YHCTO
MEIYKTHEHOIO HAM 9HCTO eMKOCTHOrO COnpoTHanexmda (P==n/2, cos =0}
B paBeH eRMHHIE AAH umero akTupHoro (9=0, cos p=1).

Mu zoKHK B SaKAIOYCHH® MOJYEPKHYTH TO.4Ype3Bwdaliio paXuoe Ha-
PORHOXOSRHCTACHHOE 3HAYEHMe, KOTOpOoe HMetT Gopnla sa BceMepHOe yee-
AuyeHHe KoxpUIACHETs MOMIHOCTE SASKTPHTecKuX Nenell. Kamaan saektpr~
YeCKAR MAHIAHA {TeHeparop}, YCTAHOBAeHHAH #a CTAHUHMAX, XapPaKTepH3y-
eTCA CROMM MPEREALHEIM *HODMEJBHLIMY TOKOM [, IPH KOTCPOM BarpesaHne
M&UIHHN BCJASACTBHE NIOTEPE B GPOBGAAX HE MPEBHMAET AOMYCTHMWX pasme-
POR, A CEOHM HOpMaXbHLM Hanpsxenned U/, Ilponssenenne JU Hasunsaercn
TOMHON MOMMOCTEIO 5ToR Mamunk, Takyw MOIHOCTh MAMUHHE MOTAA Ou
JENCTRBHTENbHO OTAABATh NOTpeGuTeaAM, eciin OW ee HATPysKa Otiia MECTO
axTusHOfR, T. €. ec/iy On He GuA0 caABHTa (a3 MEKAY TOKOM H HanpsIKeHUeM
Ha safuMax MawwHH. B srom eayvae =0 u cos p=1. Ho ecan B cetnt nme-
I0TCA JaMeTHHE €MKOCTHHG MM MHAYKTHBHGIE COTPOTHBJACHHA, 00YCIOBIM~
BAIILYe HeKOTOPKD cABUT a3 P MeK Y TOKOM ¥ HaMpAIKeHHeM, 10 cos ¢< 1.
H MaulHHa He MOMET OTAaTb P CeTh BCO CBOW NOXHYI Momuoeth. [lpe
cas =108, wanpumep, Malnaa ¢ noaHofk MowHocrsio 100 000 BT Moxer
tdaxtuueckn mate norpefuteno Toapko 80 000 xBr. ScHo, nacKoabKo sTO
yOuITONHO A8 HAPOLHOIO Xo3alicTBa B NEJACM.

Honr gamzore pafosero, TeXHHKA HIH HHMEHEpa, MMEWINEro Ieuo &
YCTAHOBKaMH, NOTPeOIACLIAME MZOTO SIeKTPpHIecKoR SHEPTHH, 3aG0THTLCA
0 BCeMEepHOM NOBHIIIEHHH KOXphHUMEHTA MOMMHOCTH B TéX YCTAHOBKAX, €
KOTOPHIMH 6H pafioraer,

caepyioell raase, paséupas Botpoc o pafore SAeKTpOIBUraTeaei,
MH YKaXKeM HeKOTODLIe KOHKPETHHE MepPONpHATHA, KOTOPEe HYMKHO IR
8TOTO NPOBOANTD.

§ 164, Tpancdopmaropnt, TIpH npaxTHUECKOM HCOONbIOBAHHH
SHEPTHH 3JCKTPHYECKOro TCKa OYeHb YACTO BOSHHKART Heol-
XOMHMOCTh H3MEHATh HanpsKeHue, AaBaeMoe KaKHM-fulo
renepatopoM, B oanux chnyuadX GLIBAIOT HYMKHEI HANpPSMeHUA
B THICAYH H/H AAXKe COTHH THICAY BOJIBT, B APYTHX HeoGXOAHMb
HanpaXeHH? B HECKOJBKO BOJIBT HAH HeCKONBKO JeCcATKOB
BoakT, QCyllecTBHTh Takoro popa npeobpasoBAHMA TOCTOAH-
HOFO HanpsKeHHs! OUEHb TPYAHO, MEKLY TEM NEPEMEHHOE Ha-
npANeHUe Moyeno npeobpasceams — NOBHIIATE MAH NOHH-
Kath — BechbMa NPOCTO H Aowmu 6e3 nomeps snepeuu,. B stom
3aKMIOY3ETCA OXHA H3 OCHOBHHWX- BPHYHH TOTO, YTO B TEXHEKE
NONB3YIOTCH B NORABAMiONIEM GOJBLIHHCTBE CAY4YaeB fiepeMeH-
HEM, a He NOCTOSHHLIM TOKOM,
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IIpuGophl, € NMOMOMBIO KOTOPHX IPOHSBORHTCS npeobpa-
30B2HHE HAUPAXKEHHA NEPEMeHHOTO T0Ka, HOCAT HA3BaHHue
mpatcopsamopos. IlpuHIHNUANbHAA CXeMa ycTpoRCTBA TPakc-
dopmaTopa mokasasa ua puc. 309, Beakui Tpancthopmarop
HMEET HEIeSHHA CePAEUHHK, Ha KOTOPH HAfeTH ABe KaTyIL-
K (06moTKH). KoHLM OZHOA H3 9THX OGMOTOK MOAKJMIOYAIOTCS
K HCTOYHHKY IEPEMEeHHOTO TOKa, HANPHMEP K ropoackoil ceTn,
¢ nanpmxenueMm Uy; marpyska, T. . Te npuGoph, KOTOpHE 10~
TPeGMIAT SNEKTPHYECKYIO SHEPIHIO, MOZKMOUAeTCS K KOHIlaM
BTOPOH OGMOTKH, Ha KOTOPHIX CO3JAETCH IlepeMeHHOE Hamps-
xenne U, otmmanoe ot Uy 06 o
MOTKA, NOAKMIOUEHHAA K HCTOU- T~T
HHKY TOKA, Ha3LBaeTCA nep-
euwrol, a 06MOTKa, K KOTOpo#
NOAKMOYEeHa Harpyska,— émo-
puwnold. Echy Hanpsixenwe Ha
neppHYnOk OGMOTKe (Hanpame- %
HHE HCTOMHHKA) GONBINE, HeM
Ha Bropuupofl, T.e. Ui>U,,

TO TpauGpOPMATCpP HaskIBAETCA
nonuscarouum; ecmi ke U<

< U,, 10 on nasuBaetTcst nosoi- Hazpy 3w
suarusm. Puc. 300. Cxema ycrpoiicrna

Korga MEl nOAKAI09aeM TRAH- TpancopMaTopa

¢hopMaTOP K HCTOYHHKY De-
PEMEHHOTO TOKa, HANPHMEP K IOPOJCKON CeTH, TC NPOXOAAInU
10 MEPBHYHOH OOMOTKe NepeMeHHH TOK COSJaeT nepeMennoe
MaTRMTHOE TOJle, OAHA M3 JMHME KOTOPOTO MOKasaHa IITPH-
XoBoH aunuelt Ha pue. 309, Tak Kak 00e OOMOTKH HaXeThl HA
oSlHi Kene3Hhl CepleYRUK, TO NOYTH BCE JUHHH 3TOTO MONA
DPOXOAAT 4epe3 oGMOTKH. YHaye MOXHO CKasaTb, M70 oGe 06-
MOTKH NPOEM3HIBAIOTCA OZHAM H TeM XK€ MarHHTHBHIM NOTOKOM.
Ilpu usMeneHun HTOrO MOTOKZ B KaMHOM BHTKe OGMOTOK, Kak
HePBHYHOR, TAK ¥ BTOPMYHOR, HHAYLHPYeTCA OAHA M Ta e
3, I, ¢. &, [lonnaa e wHiyuspopamHas 5. A. ¢, &, BOSHHKAIO-
Had B Kaxkpofi o6MOTKe, PaBHA MPOU3BENEHUIO 9, A. €, € Ha
9HCcHO BHTKOB N B cooTBeTcTBYMOWER ofmorke. Ecam nepeuu-
Hag oOMoTka #MeeT N, BHTKOB, a BTOpHYHAasA — N; BHTKOB,
TO HHAYXMPOBAHHBIE B HHX 3. J. €. PABHH COOTBETCTBEHHO &=
=eN, B &,=¢eN,;, T. e

-y

r‘j'l':f: -~

T
NQ

=] !

S1__ M
st (164.1)

Tlpi Tak Ha3biBAEMOM XOJOCTOM Xome Tpamcdopmaropa,
T. €. TOMA4, KOTAa K KOHIAM BTOPHYHOH OGMOTKH He MOAKJMIO-
9eHA HHKAKAsA HarPy3Ka H 4epe3 Hee HE MAET TOK, HANpsIKEHHe
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Ha KOHNAX BTOPHYHOM ofimotku U, paBHO MHAyERHpoRaHHOK
B Helt 5. 5. ¢. &, (§ 81). Uro xe Kacaeres 3. 1. ¢. &'y, HHAY-
pupoBaHHOR B nepBuunofi 06MOTKE, TO OHA N0 mpapuay Jle-
na (§ 139) Bcerza HanpapJeHa NPOTHBOMONOXKHO NPHJAOXKEH-
HOMY K Hefl pHeluHeMy Hanpskenmo U, w npu xoJocToM Xole
TIOYTH PABHA eMy.

Jehcreurenuno, Mer praean (§ 162), IT0 Hanpamenne Ha YYacTKe e,
cogepKaues AKTHBHOE CONPOTHRReHme R ¥ HHAyKvupHocts L,

Al

Ho npn xonocToM xofe TpancopMaToOpa ETO HHAYKTHPHOCTE L HACTONLKG
BEJHKA, YTO AKTHBHRM COMPOTHBACHHEM R MOIKHO npeHefipeds N0 CPABHEHHIO
€ HHAYKTHBEHIIM, T, B, MOXKHO cuaTaTh R=0, ITpx 3TON

Al
UlﬁL Et—-——"el.

Taknum 06pasoM, OMNOWERUE HANPANCERUD HA SANUMAX
00MOMOK MPARCHOPRAMOPE BPU XOACCMOM X002 RPUSAUNCERNO
1215 4 5 PGBRO OMAOWEHINO UHOYKUPOSAH-

Hox 8 rux 9. 9. ¢.:

EEREENNENE U6 M
........... TR Akl (164.2)
S10 oTHONIEHHE HA3KIBACTCA KOIGH-
guyuenmon mpascopmayguy W
ofjosrayaercd GykBoH K:
Puc. 310, lé«i YIpaKHeKHIO A

1 -2 K=E=E‘. (1643)

Ecnu, ganpuMep, nepBruxans o6MoTKa mmeeT 2500 BHTKOB,

a propuutasn — 250 BuTKOB, TO KosdxpHIKEHT TpaHcdopManHu

pagen 10. INogxmoune nepeHYHYIO OGMOTKY K MCTOUHMKY ¢ Ha-

npkenneM U,=1000 B, Mu Ha Bropuuuoll 06MOTKE NOXYYUM

Haupaxenue Uy=100 B, Ecag 0n M, HaoGopoT, HCROALIO-

BalH B KavecThe NePBHUHON OGMOTKY ¢ MEeHBIIAM YHCAOM BHT-

KOB H NOJAKAOUHIIH ee K HCTOMHHKY ¢ Hanpaxennem U/;=100 B,

0 KoadprumenT Tpanchopmanyn b Oxf paser 0,1, H Ha Kon-

1ax npyrok oSMOTKH ME NOTYIH/H Ok Hanpskerne U,=1000 B,

B neproM csiyqae Ham TpancgopMaTop padoTaer KakK NOHHMKAIO

muf, BO BTOPOM ~~ KaX NOBHIIAICIAMA,

? 1641, DepprwHan xarymka tpanchopMaTopa umeer 1000 mutkon.
Ha tor e ce AEYRHE HaneThl YeTHDe BTOPHUHEE KATYINKH C 9HCAaMHA
suTROB 250, 500, 1500 a 10 000, Kakoe nanprxenne GyieT Ha Sawa-
Max K@RAOH KATYIKH, eC/IA HA MepBHYHYIO NOAaTh 220 BP

164.2, Ha pae. 310 nzolpamen Tax HasssaeMulli apToTpaschopMarop.
310 KarywKa, HaZeran Ha XeJe3HHfi cepAeHHHK H HMMEICINAS PAJ OF-
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BOROB Wepes onpefesieHHOR THC/IO BHTKOB. [Iycrs MeXRy 3amuMaMu
1 n 2 uaxopurca 100 BETKOB, MeXzy 2 H § — 200, Mexny 3 u 4 —
300 u Mexay 4 u 5§ ~ 400. K saxkumam ! H 8 nojaercd wanpmeHue
220 B. Kaxkoe Hangmxeuue Oyzer mexny samumamn [ n 2, J 1 4,
188, 2u8,2u42n5 3ué,nb 4us?

Pacemotpum niofpoGuee, Kak paboraer Tpamchopmatop. TIpH XoaocTom
XOfe, KOTHa TOKA B HeMi BTOPHUHON OOMOTEYM HET H MOIROCTE B Reff He pac~
X0Ayercs, B el NepBHIHON OOMOTHY AeficTRyeT HanpsiKeHHe, paBHOE pas-
HOCTH MEMAY NpPUJACHKEHHNM HanpamenweM cetd Uy ¥ NpOTHEONOAONKHO
HAmPABNCHRON HHAYUHPOBAHHOH 3, A, ¢ ¢F1. Hanpsxenue U,—g; co-
3H4eT B LM NepBH4HON 06MOTKH HEKOTOPHI TOK XOJ0CTOrO Xoxa [y, MO~
HOCTh KOTODOrO NPEJCTABAACT coGOR GeCIOMeIHYID MOTepIo: OHa pacxoly-
eTca Ha BarpeBaHEe OOMOTKH OPOXOAAIOHM IO Hell TOROM (MOTepH B MeRH)
M B2 HalpesaHHe CepleuBHKa, BH3LIBAEMOE TOKaMu DyRS W ero MHOTOKpaT-
MHM NepeMATHHUHBAHHEM (NOTEPH B xede3e), ONHAKO NPH OPABAABHOM Pac-
yere TpaucopMaropa 3TH NOTEPA HEBEJHKH, B TOK XOJ0CTOrO X0Ja COCTEB-
T ANIE HECKO/BKO NPOGEHTOR OT TOKA B NePBAYHOA OOMOTKE OpPH IOAHON

Harpy3ke TpanchopMaTOpa, T, €. MPH TOA HArPyIKe, B3 KOTOPYIO OH PACCTH-
TaH.

Korna Mu moaxmouaes K BTOpHYHOR 0OMOTRE HArDY3KY, B LENE £¢ AReT
tToKk [, W BHIEASEICK COOTRETCTBYIOINAA MOIMHOCTb, Hanpsienwe Uy ua
KCHUAX BTOPHIBOH OOMOTKH yxe He OYReT TOUHO paBHO g, a OyZer He-
CKOIBKGQ MEHBLNE, HO €01 HATPY3KA Ae NPeBHIAeT TOf ROPMH, Ha KOTOPYIO
tpasehOpMATOp PACCINTAH, TO STO YMEHbUIEHHe QYeHb HeSHAYATENLHD; OHO
cocTapager 23 % or mampakenas xonocrero xoza. Ipu 9ToM, OueBHAHO,
EOM:REH ROZPACTH H TOK B NEPBEYROE o0MOTKe [, n BMecTe ¢ AHM MOLIHOCTD,
oTOHpaeMad 'rpanc?opua'ropou 13 ceTH. Yem Gonsime marpyska STOPHY-
Hoft oGMoTHR (TOK [;), TeM Soabille KOMIKER CTAROBHTHCA o TOK Iy,

TpancopmaTophl PACCUHTHBAIOTCS Tak, WroGHl MpPH HOp-
MaABHOH HX HArpPysKe, KOTAA TOKOM XoqocToro xofia [ MOX-
HO npeHeGpedsb NO cpaBHeHHIO ¢ pabouny ToKoM [y, TOXH B mep-
BHYHOH M BTOPUMHOA OOMOTXAX GbTH npUOAHIHTEALHO 0fpaT-
HO APONOPIHOHANBHE] COOTHET- ”~
CTBYIOH[HM HanpsKeHHAM: -

gz%. (164.4)

Toatomy, ecnn Hanpsixkerne Uy
BO MHOTO pas Menbinre, yem Uy,
BO BTOPHUHOH LENH TAKOIo Ho-
HWXKawmero Tpancdopmaropa
MOMKHO NOJYYHTE odedb Oodib-
mHe ToKM. Taxue tpaHcdopma- Puc. 311, [Norwksiomai Tpanc.
TOPHI IPHMEHSOTCH NPH S71eKT-  $OPMATOP, ZAIORUR ouells GoTa-
poceapke. Ha puc. 311 zas npu-
Mepa nokasaH MOHMMXAWMu#E Tpanchopmarop, BropuTHas 06-
MOTKa KOTOpPOro HMeer Bcero ofuH BHtok. Hanpsikenie U,
3flech OUEHb MaJO, HO TOK BO BTOPHYHOA OGMOTKE HACTOJIBKO
BEIHK, 9TO OH HATPEBaeT,l0 KPACHOrO KajedHs TOACTHE Men-
HBI CTepKeHb,
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? 164.3, Bo proprusof obmoTxe TpancdopMaropa Tok pasen 0,22 A,
a HampsReHHe Ha saKumax pasuo 2400 B. Kaxos 1ok B nepsuanofi
00MOTKe, eclH BXORHOS HanpAXeHHe papho 220 B?

Tok XONOCTOTD X0Ka TPaHchOPMATOpA £, KAK MEY YHE OTHEYARH, O9eHb
Man, Jro 0sHAYAET, UTC CONPOTHBNEHHE NePBHIHON OGMOTKE OUeHb BEAKKO.
310 conpoTHB/AeHHe OGYCROBNEHO NOMTH IOAHOCTBIO GOABIION HHAYKTHB-
HOCTBIO MepBHIHOA OOGMOTKH HEHAarpyMeHHOI'O TPaHCOPMATODA; e¢ aKTHB~
HEM CONpOTHBAcHHEM R MOXHO mpeHe(peun MO CPABHEHMIO C RHJY KTHBHBIM
conpotusaenueM ®L. Korza Wi BRADYAEN HATPYIKY, TO DepEMEHHER TOK {4,
npoxoaamu# no bropauHof 0GMOTKE, CAM COSJAET E CEPACYHNKE NepeMeHHDe
MAarHHTHOR M07¢ ¥ MHAYTHPYeT B NepBHYHON ofMOTKe HEROTOPYID ROTOAKI-
TeAbHYIO 2. Ji. C., KOTOpas N0 mpasuiy JieHua Hanpasieda OpOTHROROIOKHO
8, k. C. &1, T. &, yuensimaer e, [Tpu aT0oM Aeficreymmee p Renn mepaHYnol
ofimoTkn nanpsmenre U;—g& sogpacTaer, a cTano GwTh, BO3PACTALT #
TOK 4epe3 3TY OGMOTRY 1;l

Momxuo ckasars, yTo feficTsue MaTHUTHOTO [OAS TOKA BTOPHAHON of-
MOTEH {; yMeHbIUGeT HHEYRTHBHOE COMPOTHB/CHHe NEPBHYHON OOMOTKA,
YTO H NPHROKHT K BO3PACTARMIO B Heft TOKa.

Mu BUAKM, ITO HEHATPYKeHHWA HIH MaJI0 HarpyXeHHH Tpauchop-
MaTop mpepcTaRAAeT cobol ANA CeTH MOYTH YHCTO HHAY KTHBHOS CONPOTHBAC-
HHe, T. . ero Koxppuuvent somuocTe (cos ¢) ouend man. Tlo mepe Bo3pa-
CTAHHA Harpyska KousdepulHeHT MOBIHOCTH BOSpacTaeT M R4S Tpancdropma~
TOpa, HarPYXeHHOID HA TY MOMHOCTh, HA KOTOPYID OH PACCUMTAaH, CTaHO-
pATcH Gnugkam X eausuie. Tlostomy B nexax yayumesns obmero xosddu-
LUAEeHTE MOIHCCTH CETH OUeHb 52)HO pACOpPeedATh HAI'PYIKY MO PA3RHYHLM
TpancopMaTOPaM TaK, YToOH OHH OHJH NO BOSMOKHOCTH NOAHOCTHIO HATPY-
JEHH, H HE OCTARAATL BRJIIOYCHHHX B MEPRHYHYIO CeThb TpancdopMaTopos
0¢3 Halpy3KH HAR ¢ O4YeHb Majofi HarpyaxoR,

Tpancdopmatop npeacTasiner cofoil, KaK Mbl BHAHM, NpH-
fop, mepefAOIMKIl IHEPTHIO H3 LeNH NepBHYHOH OGMOTKH B Lenb
BropHunoii. 2ra  nepenaua
HensGexHO CBA3aHA C HEKO-
TODLIMH TIOTEPSAMH — DPACKO-
JOM SHEPrHM Ha Harpesa-
HHe O0MOTOK, Ha TOKM Py-
K0 H Ha nepeMarHHUHBaHHe
xenesza, K. n.d. mparcgop-
MAMOPA  HABGIBAOM  OHIHO-
weRtte Mooy, nompe6-
anemol 8 yenu smopuunol

= 5= OBMOMKLL, K MOWHOCIL, O
Puc. 312, Tpamchopmarop snm me- Oupaemod u3 cemu. Pas-
Gonempnx MomHOCTEH. [l cpaBHe- HOCTE MEAY 3THMH BeaH-
HHA pAROM OOCTaB/AcHA CHH4YeYHad YHHAMH npe,ncran.nﬂe'r COﬁOﬂ

RopoOka GecniosiesHylo NOTEpPIo,

Jlng yMeHbilleHUsi NOTEpb 3HEPTHH HAa HArpepaHHe ceprey-
BHKOB TOKaMH DyK$ HX HSIOTOBNAIOT H3 OTASABLHMX TOHKHX
JHCTKOB CTaJH, H3OJHPOBAHELIX EpYyT or Apyra (§ 143), a nan
yMeHbILEHHS NOTePb HA RArpeBaHUE CepALYHUKA NPH er'o nepe-
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MarsHiHBaHKH CePIeTHURM H3TOTOBAAIOT H3 CHEUHANBHHX COp-
TOB CTalH, B KOTOPHX 3TH nOTepH Maani, Baarojaapa sroMmy mo-
TepH OOLIYHO BechbMa MAJH N0 CPABHEHHIO C MOLHOCTRIO, mpe-
ofpasyemoli B TpaHcthopMaTopax, H K. u. A. TpaHchopMaTopon
04eHb BEICOK. ON Joctrraer 98—99 % ana Goanunx TpaHcdop-
MaTopos # oKoso 95 % 1N Mamnix,

TpaschopMaTopsl afis HeGOABMIKX MomHOCTER (RecaTRU
BATT), NMPHMERAICILAECCS I[AABHEIM ofpasoM B JAaloparopHax
H AN GLITOBHX IleNed, WMeOT OUYeHb HeDOJBLIHE DPA3IMEDHE
{puc. 312). Mowmnte xe TpaHchopMaTophl, npeolpasyoliHe

Pae. 313, Mompnill TpancdopMaTop ¢ MacAAHEM OXAAXACHUEM

COTHH H THICAYH KRJIOBATT, MPeAcTaBAsior cofofi orpoMHbe
coopysenusa, O6LYHO MOHNE TPAHCGOPMATOPH MOMELIAOTCH
B CTaibno# Gak, 3alO/IHEHHBIA CHEIHAVBHLIM MHHEpaNLHHM
macaoM (puc. 313). D10 yayuwaer YCAOBKS OXIQKICHUA TPaHC-
dopMartopa, H, KpOMe TOr0, Macsio HIpaeT BaXHYIO Poib Kak
HsoJHpylomsd Martepnaa. Konupt ofmorox TtpaHchopmaropa
BLIBOAATCA 4depe3 NPOXOAHBIE H3ONATOPH!, YKPENJIeHHbie Ha
BepxHell Kpumnge Gaka,

Tpanchopmarop 61 n3oGperen 8 1876 r. IT1. H. A6nouko-
BhIM, KOTODhIlI MPHMEHHJ €rC ARA MHTAHXA CBOHX ¢CBEue»,
TPeOYIOIUX DasaHYHOrO HaNpsKeHHH,

§ 165, UenTpasmzoBanHoe NPOH3EOACTEO M  pacnpejedcHue
anekTpHueckoll spepruy, B 70-x rogax npommore pexa GBIIH
B OCHOBHOM pa3paboTadhl KOHCTPYKLKH reHEPaTOPOB BAEKTPHU-
HeCKOIo TOK4, ¢ KOTOPHIMH MH IDO3HakoMEMcs B . XVIII,
310 AaN0 BOSMONKHOCTb NPeoGpasOBLIBATE TENJCRYIC SHEPTHIO
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MAPOBLIX MAIHH HJIH SHEPTUI0 Majaioiefi BOAL B 3AEKTpUYe-
CKYI0 3HepPIHIO B MacliTabax, panee HeCNBIXaHHBIX,

OxHaKO BO3MOXKHOCTD NOAYYEHHS SJIEKTPHIECKON SHEPTHH
B GONBIIHX KOJIHYECTBAX CPa3y e NOCTABHJAA Nepel TEXHHKOR
APYTYIC OUeHb BAXKHYIO H IPHHIHMHAABHO COBEPLICHHG HOBYIO
safauy, MMEHHO 32/1a9y TPaHCIOPTHPOBAHHA SHEPIHH, Iepesayy
€e H3 OfHOro MecTa B Apyroe. Jlo uzobpereHns aeKTpHYECKAX
TeHepaTopoB 5Ta 3ajd4a He BOZHHKaJAa, MOTOMY YTO OHA OHiAa
COBEpINEHRO HepaspemnMoli, B camoM jene, ecam Mbl uMeeM
BOAAHOH WJIH BeTPAHOH IBHraTeNb WJIH NAPOBRYIO MAIIMHY, TO
MBI MOXKeM NepejaTh ero MeXaHHUecKYIo SHEPTHIO TONbKO cTat-
Ky, HaXOfAmeMYCA B HeHOCPeNCTBeHHOH (WIMBOCTH OT NBUra-
Tensd, J7a nepefada ¢ MOMOUIBIO BAJIOB, 3yGU4ATHIX KoJec, pe-
MERHBIX TPAHCMUCCHH U T, . CPABHETEALHO JErk) OCYLIeCTRIN-
eTcsl HA paccronune JO HeCKONBKHX AECATKOB HJH, B KpafneMm
clyuae, cOTeH MeTPOB, HO HeNb3s OpeAcTABHTH cebe, ITOGH!
¢ MOMOUIbIO TAKMX YCTPOHCTB MOXKHO GHIO HePelaBaTh SHEp-
THIO Ha paccTOofiHHe HEeCKOABKHX KHJIOMETDOB HJH JACCATKOB
KHJOMETPOB.

OHEprHIO e JEeKTPUIeCKOro TOKa MOXKHO Mepefaparth Mo
APOBOJIAM HA PACCTORHHE 10 HECKOAbKHX THICAY KMJAOMETpOS,
[MosTomMy, KaK TONBKO GEITH CO3AHKI MEPBHE YAOBAECTEOPUTEND-
HBl¢ MOJENH OMEKTPHUYECKHX reHEPaTOpOB, Nepell TeXHHKOM
BO3HHKAA MpofiieMa LEHTPA/JH30BAHHOTO DPOW3BOACTBA 3HEp-
THH W €€ mepellayd [0 OpOBOAaM Ha Goabmioe paccroddue, Ta-
K4s TIOCTAHOBKA 3aJaYH — MPOH3BOJICTBO SHEPIHH B OJIHOM Me-
cTe u morpelaenue ee B APYroM — ABJISETCA OAHOH U3 BaXKHef-
MIAX NPHHUHIHAABENX ocoleHHoCTell SHEPreTHKH, OCHOBAR-
HOH Ha HCNONB3OBAHAH SJeKTpHYecKo# SHEprum.

INozasasiomas yacrs nonyyaemolt B CCCP anekrpugeckod
SHePrHH, ABIAIOIIeNcH 3HepreTHRecKof GasoHl Bced mpoOMbII-
JIEHEOCTH, HPOH3BOZHTCH HA SJeKTPOCTAHHUAX, MOIMHOCTH KO-
TOPEIX HaMepAeTCS COTHAMH THICHY H MHJIAMOHAMH KUAOBATT.
Crasuuy 3TH pacnoAaraiorcst JuGo TaM, Tie HMeloTes Goabmue
sanacet BofHOM sneprun (sa Inenpe, Boure, Anrape » Apyrax
NOJAHOBOJHKIX DPeKax), Jk6Go Tam, rje ecrb OoJbllie samackl
ZeweBoro TonauBa. Jewesas SHeprus 9THX cTaHUMA pacnpe-
JeseTcs NO NPOBOIHEM CEeTAM Ha OrPOMHEIe PACCTOAHHA H NM0-
TPebAAETCA YACTO B MECTaxX, OTCTOSULMX OT CTAHIMH HA COTHH
¥ THCAYN Kuaomerpos, [Ipy sToM Goablloe GHCIO MOIIHHEIX CTaH-
Hufl O6LEANEAITCH B OORY SHePTeTHIECKYIO CHCTEMY, HANPHMED
Mocasepro, JIeRHEIPaAZHEPTO, ¥ KPIHEPTO H T, 1., H COBMECTHO
cHa(hkaioT sHepruell moTpebuTeneil orpoMHoro paftona. 3asep-
maiores paboThl 0 OGBEAHHEHHIO B eXHHYIO CHCTEMY BCEX KPyI-
Huix snexrpocraninri CCCP,
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Tpx Tarux yCAOBHAX COBEPIIEHHO HCK/HOUHTENbHOE 3Havue-
HUe npHOOpeTaer 8afada BOIMOXKHOTO YMeHbilIEHHSl #OTEDh B
npoBogax (§ 52). Baxkuefituum maroM B peinenny a1o#t pyHAa-
MEHTaAbHOH 5/MeKTPoTeXHHYecKol s8afaud ABU/IOCH BHISICHEHHE
BOUPOCA O BOSMOXHOCTH 2HAYHTENBLHOTO YMEHbILEHHS NOTePh
MyTeM HOBHILIEHHA HANPSDKEHHs, HOA KOTOPhIM MepPeRaeTca ToK,
K atoMy BHIBOLY BliepBHE NPHINER PYCCKHE SJEKTPOTEXHHK
JL. A. Jlaunnos, onyOJUKOBaBIMA COOTBETCTBYIOLLEE Hccle-
ZoBaHHe B 1880 r, C TakuM e 3aKMIOYeHHeM BRICTYNHA ¢padH-
uysckufi neenegosarend JK. Menpé, koropuii 8 1882 r. ocyute-
CTRHJ TiEPBYIO NMepeidsy 3JIeKTPOIHEPTHH SHAYHTENLHOA Motil-
HOCTH @10 TenerpadHeIM NMpoOBOAaM Ha paccrosEHe b7 ru.

Jas ayyiero ysacHesus uaeu Jlaumsosa u Henpé paccmor-
PHM THCJIOBOR NpuMep.

TNoaoxuM, 410 MH HMeeM B OAHOM MeCTe TeHepaTop ¢ MOIl-
Hoctbio 1000 kBr # nepenaeM ero sneprHio B Apyroe mecro, Cpas-
HHM TOTEpH, CBA3AHHEE € €e Mepefauei! B IBYX ciyyaaXx: Kor-
Ja BaupsoKeHHe, AABAEMOE TeHepaTopoM, paEHo 5 u 50 xB.
B nepBoM cayuae TOK, ARBAeMEIH IeHepaTOpOM, NOMKEH PaB-
unthen 200 A (rak kax 5 kB-200 A=1000 xBrt), Bo BTOpOM —
20 A (rax kak 50 kB.-20 A=1000 xBr).

ITyerh A/19 mepefauy CAYMKHT JHHEA NPOBOXOB, CONPOTHB-
Jienue xotopofl pasuo 20 OM, Kakaa sueprus Gyaer HcTpaueHa
B STHX NMPOBOZaX Ha Harpepawue? [ToTepn MomHOCTH Ha Harpe-
Bauke pasim [*R{B71l. ChemoparesbHO, B NepsOM clyuae STH
notepn coctasismor 2002 20 Br=800 kBr, a Bo Bropom 20X
X 20 Br=8 kBr. Hrak, GecnosesHble NOTEPH SHEPIHH COCTaB-
5107 B nieproM cayuae 800 ua 1000 xBr, 1. e. Rocturator 80 %,
a BO BTOpoM ~— TobKO 0,8 % . Ypeanuus ranpaxenue B 10 pas,
Mu yMenbliiM fecironiestrle notepu 8 100 pas. B stoM i 3axaio-
Yaercs NpPHYMHA TOTO, 9TO B COBPEMEHHON 3/AEKTPOTEXHHKE
SHEPI'Hio, NOAYYEEMYIO Ha SAEKTPOCTAHIHAX, CTPEMATCH Nepe-
AaBaTh B OTJ4JeHHBIE MECTa NOf, BOSMOXCHO GoJsiee BRICOKHM Ha-
npskeHeM.

Koneaso, cHHSHTL GecnosesHkle MOTEPH MOXKHO OHIO OH,
ymeHbiias R, T. e. conmpotHpieHAHe npopofos. Ho aas storo
NPHIIIOCH OBl HX JedaTh Gosee TOACTBIMHA, HGO JTHHA IIPOBOKOB
aajaHa paccTofHHeM A0 Mecra morpefnenus. Ilomatao, uro
SHAYNTENILHOE YReNIHYeHHE CEUeHHS MPOBONOB CBASAHO C HX
ylIopOXKaHHeM M, CJeloBaTeNbHO, Hexedartenbho. HaoBopor,
NPHMEHeHHe BLICOKHX HANPSXeHHA HOSBOJNACT NOVB3CBATLCA
TOHKUME TPOBOLAMH, T. €, NPOBOAZMH ¢ GONBIINM COUPOTHE-
JEHHEM, HO 3aT0 ropa3jo Gosiee IEITEBEIMH,

OnHago CTpOHTD IeHepaATOPH C HATPIKEHHEM COTHH ThICHY
BOJIBT KpaitHe 3aTpyAHHTENbHO XOT® OBl [IOTOMY, 4TO H3OJAAOHA
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MaHIHH He BHIIEPKKBACT TAKHX HanpAmeHui. Kpose Toro, Heabs
8 CTONb BLICOKHE HANPSDKEHMS HelOcPelCTBEHHO TNOXaBaTh
NoTPesHTNIO,

EnuvcTeeHHBIl BOIMOMHBIE BEIXOA SARKMOYAETCE B TOM,
urobet Ha SJeKTpHYecKOR CTAHUMM NOBHINATL HaANpPRIKEHHe,
J2BaeM0¢ T'CHePATOpPOM, NMepelaBaTh 3HEPTHI0 HOJ STHM BEICO~
KUM HanpAmMeHHeM B MeCTO norpefiieHns H 3Aechk CHOBA NOHH-
Harb HanpmKeHHe A0 HYKHHX npefenoB. OCYHIECTBHTh Takoe
npeoipazopanie HANpAXeHU# ANA NOCTOANHOIO TOKA UPE3RH-
valigo Tpyano. Hanportus, Bas nepeMEHHOro Toka Takoe Ipe-
ofipasoBaHie OCYLIECTBAAETCH ¢ OOMOIOLIO TparchopMaropa
JIETKO K € O%€Hb MafbiMH MOTEPAMH SHEPrHH,

MoluHEble SAERTPHYECKHE CTAHHHH BHPaGATHIBAIOT HNEKTPH~
YeCKYIO SHepPIuio Nps nepeMeHHoM HanpsweHud 6—20 xB u
uacrore 50 'y, 3ra suepris nonaercs B NOBHIIAICIHEe TPaHC-
$opMaTopH ¥ nonajaer B JHUHKHH Nepelaul NOJ HanpHeHHeM
COTHH KHAOBOJLT. 110 JIHHHAM Nepelaud SHepTHR paclipelens-
ercsl K MecTaM notpeb/iennd. 3Aech TOK NpHHHMAETCA Hpexae
BCEFO HA TMABHYIO HOACTAHHHIO, IJe C ITOMOMIEI TpaHcdopMa~
TOPOB HANPSDKEHHE ero cHHxKaetca ofbruno 1o 35 kB. [loa sthM

Pue. 314, Cxema nepeaaun ToKa OT SAeKTPOCTARLHK A0 moTpeldrens H
pacnpedeseHH €r0 MeXAY HOTpeCHTCAAMH

HanpsKeHHeM TOK MoNajaer B MPopoAd pakioHHOA pacupeAenu-
TeJBHOH CeTH, COeRHHAKME! FABRYI0 MOHHXKAIOLLYIO TOACTAH-
M0 CO CPABHUTENBHO OJHSKO PpacnotoKEHHHMH MecTaMH
norpedaenusn. B KaxKaA0M TaKOM MecTe YCTaHABAABAIOTCA BTOPHY-~
HBle NOHHKAIOIN}E NOACTAHIHY, T, €. TPAHCPOPMATOPH, CHAK A0~
mue nanpsxende g0 3, 6 uau 10 kB, Orciona no npopofiam Mect-
HOJi pacnpeneNHTEIbLHOA CeTH TOK MONAJaeT B MHOTOYHCJICHAR®
TpaHchOpMaTOPHHE MyHKTH, HaXOAAUHECH HA OTHEABHAX 3a-
BOJaX HAH oOCHyXKuBaioulie HeSoAbIIYIO rpynmy AOMOB, a
HHOTJA H OJMH Goabioil oM. TyT HanpsXeHHe CHHXKaeTCA A0
127, 220 naw 380 B 1 mox oMM HU3KHM HalpsKeHHeM SHEPrHA
NOARCAHICS B OTAENbHEE KB&PTHPH, K CTAHKaM H T, i N0 Tak
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HasbiBaeMoll BHYTpeHHefl cetd. Cxema Takoro pacmpeneneHus
TOKA NOKAasaHa Ha pHe. 314,

B nacrosamee BpeMs 3neKTpHUECKas SHePTHA nNepefaeTch
NOYTH HCKAYHTSNLHO B BUAS NEPeMEHHOTO TOKA BEICOKOFD Ha-
npmkeHHs, Pacuer nmokaswiBaer, oZHako, WTO Nepenaua ee B
BHAe MOCTOSHHOTO TOKA BHICOKOTO HanpgxXKeHHa Omia Obt To-
pasjo BHIrOfHee, TaK Kak TpeboBana Obl MPOBOAOB ¢ CEUEHHEM,
a CAENOBaTENbHO, H Maccodl, B 1,5 pasa MeHbiIaMM; OpPH Aadb-
HUX nepenauax (#a THICAYA KHJOMETPOB) STO BEChMA CYILLECTBEH-
o, HcroabzopaAde MOCTOAHHOIO TOKA BMECTO TEPeMEHHOTO
TOPMO3HTCH TEM, YTO A0 CHX MOPp He HaflleR clocoG MONyYeHHR
MOIRHHX TOCTOAHHEX TOKOB BHICOKOTO HAMPANEHHS H He Cylle-
CTBYET NPOCTHX NPHEMOB TPaHCHOPMALMH HANPAMEHHA TOCTO-
AHHOrO TOKa, 2710 0JHA H3 BAKHeAMIHX 3afay, CTOAWMX NEpeR
TEXHHKOM,

? 165.1. BaewTpocraHunna Mommioctn 5000 kBT rmepenaer suepruio
M) As¥YM MeAHWM NpoBOfaM JARQNY, HAXQOAAIIEMYCH HA pacCTOAHHH
25 kM. ﬂowe%n B NIPOBOAAX JODKHA COCTARETB 2 % OT mepelasaecmolt
MO AOCTH. accyHTafiTe CceverHe NMpoBOROR A4 CAy4Yaer, KOTAa
SHepTHE nepeXgeTed: a) noa Banmpmxednem 50 KB; 6) nox Ranpsxe-

muem 100 kB, Kagosa 6yner Macca IPOROJOE B TOM H JPYToM caydae?
InotsocTs Mepu papHa 8,9-10%8 Rr/md,

§ 166. BuinpamJerue NePeMEHHOTO TOKA, XO0TH, KaK MH yHe
YKaselBaJH, B TeXHRKE NPHMEHAETCH TPEUMYHIECTBEHHO mepe-
MeHHELI TOK, OBNAKO B PAle CAYYaen SLBRET HeoGX0AMMO HMETD
nocToAHHbIA TOK. Tako# ToK HeoG6XoIKM, HANPHMEp, ANd THTa-
HHA PAAMOHPHEMEBIX H PajHONEpPeldIQMHX yeTpoficTs, Tenie-
BH30POB, ANA 3aPAHKH AKKYMYJIATOPOB, AN 3ACKTPOAHTHYE-
CKOTO NOAYYEeHHA METaqnoB, AN9 HPHBeleHNS B JefCTBHE ABH-
rate/iedl TpamBaeB, TPONIEHGYCOB H AJeKTpomoesAos *) u and
MHOr#X ApyruXx Uenedl, IlosToMy odeHb BaXHOe TeXHHYECKOe
3HaTeHHe HMEIQT YCTPOHCTBZ4, MO3BOJMIOHIHE TIPEBPANATH Ie-
PEeMeHHEIR TOK B MOCTOAHHKIN, H/IH, KAK NPUHATO TOBOPKTD, Bhi-
DpAMJIATDL ero.

B ocHOBe JeficTBEA BCeX YCTPOHCTB TAKOTO pola — 6uRPR-
Mumenell ~ JTEXRUT NMpUMeHeHHe TAK HASHIBAEMBIX Stexmpliue-
cxux eernmuaett, T. e. npu6opoB, KOTOpPEE HPONYCKaOT TOK B
OAHOM HANMPABJEHHH H He APONYCKAIOT 10 B MPOTHBONOMOXKEOM
HanpagejierHA. C ONHMM H3 TAKHX BeHTHJeHd MH YXKe SHAKOMH,
310 — HABYXWEKTPOIHAR JaMIa C HEKAJICHHWM KaroioM
(§ 106). Ecin MKt BKJIOYHM TAKYIO JaMITY B CeThb NEPEeMEHHOro
TOKa NMOCJIEJOBATEABHO € HAIPY3KOR, IS MUTAKHA KOTOPOH Ham

*} IIpermymecTea MOCTOAHHOIO TOKA DAA 3JEKTpoOABHraTesefl GyayT
BHACHEEH B caAcZyioulell raaee.
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RyxenR nocrosusbift Tok (puc, 315), To Tok 6yAer mpoxomETh
Yepes nelb TONbKO B TOT NOAYIEPHON, KOra HaKalNeHHAa HATh
Gyaer KarORoM, 4 XOJOJiHas IIacTHHKa — aHoAoM. B caemnyio-
KA MOAYNEPHOA, KOrZa XOJAOAHAS [JACTHHKA CAYKHT Karo-
JoM, a packasensas HWTh —— AHOMOM,
TOK MPOXOAUTH He MOXET, MOTOMY UTO

2l 21+ penyckaeMile HHTHLIO S/GKTPOHE He
3 & ] 6yIyT IPUTATHBATLCHA TIOAEM K Mia-
g gL crunge, a, HaoGopor, OYAYT OTTAA-

KHBaThcA ofparhHo X Hutd. Tloaromy
TOK B Harpyske GyJler HpAMLIM, T. €,
Puc. 315. Cxema ogronony. HANPaBAeHHE €rO MeHATHCR He GyZer.
NepHOAHOTO shimpsMuteas POPMa TAKOTO MyJAbCHPYIONLEro nps-
MO0 TOKAa NIOKa3saHa Ha pHc. 316. Sra
CXeMa RHNPAMICHHR NepeMeHHOr0 TOKA HOCHT HasBanHe odHo-
rioaynepuodrod.
Yrobur craazutk KoneGanusa CHAK TOKA B HenH, NPHMEHAIOT
Gomee caIOXHYI0, dayxnoaynepucdnyro, CXeMy BHIPAMACHHS,
NOKasauuyio Ha puc. 317, 3/ech cereBoe HANPSIKEHUE HOABOEAT

V\
|0 Ji2 T ari2 ar .

Prc. 316, dopma Toka NpH OAHOMORYTNEPHOAHOM BHINPSIMJICHHH

n
U - Ep——
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K nepBRYHOf 06MOTKE TpancopMaTopa, a cepeIHHY BTOPHYHOH
OGMOTKH COIHHAIOT C OTASAbHBIM SKUMOM. SlcHo, 4TO B Te-
YeHUe OJHOTO NOIYTIePHOAR 32XKHM (& HMEeT OTHOCHTEABLHO Cpefl-
Heft TOURKH b Gonee BLICOKHA NOTeHHHAN, T, €, ABAACTCA O
OTHOIICHRIO K Hefl ILUTIOCOM, & TOYKA ¢ — MHHycoM. B TeuenHe
CASIYIOmEro NONynepHofa, KaoGopoT, MIIOCOM O OTHOLIECHHIO
K cpernell Touke Gyaer TOUKA ¢, 2 MHARYCOM — TOUKA 4.
Kpafinne Toukn TtpanchopMatopa @ H ¢ NPHCOEAHHAIT K
AHORAM JABYX BRINPAMHTEABRHEIX MaMIl, KaGroib KOTOPHIX COCIAH-
HeHEl MKy ¢oGOf H HAKANHBAOTCR OTAeAbHON fatapeefi HIH
OTAe/bEOI HOHWIKAlOmeR oOMoTKofi Ha TpaHcopMarope. Ha-
IPy3Ka, KaK 370 BUEHO K3 pHc. 317, BKAOYaeTcs MeRIy cpefded
TOYKOH TpaHcopMaTopa H KartofaMu ofenX BHIPAMHTEIbHLIX
Jamn. B Tegenne Toro nonynepHola, Koria TOYKA @ MOJIOXKH-
TeNbHA N0 OTHOWEHMIO K TOYKe b, & TOYKA € — OTPHLATE/b~
Ha, TOK DPOXOAMT TOJBEO Hepe3 IepByIO NaMiy, a BTOpdna 3a-
nepra, T. €. He NPCNYyCKaer TOKA. B Teyenne CyeAyIomEero nony=-
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fIEPHONA JaMITL MeHRIOTCH POJIAMY: NEpBad JaMmmna 3anepra, !
TOK NPOXORAT TOABKO Yepe3 BTopyio, HanpasaeHns STHX TOKOB
oTMedeHH Ha puc. 317 crpeakamu. Mel BHIMM, uTO Yepe3 Ha-
IPY3KY TOK TMPOXOAHT B TeueHHe OGOHX NO/IYHEPHONCE B Of-
HOM H TOM Xe HanpaBicHHH. Popma STOro TOKa noxasana Ha
puc. 318 wrpuxosofi aunuei,

ToaHOGoIM oD
Heoluywam BrICDUIHGR
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Puc. 317. Cxema AByXDOAYNepHOAHOTO BHIPAMHTERS

Yrofht eme Goabiie CrAajuTh MYJLCANUH BhINPAMAEHHOTO
TOKa, OPHMEHAIOT TaK HaselBaeMble ghuaempet. IlpocrefinaM
$EALTPOM fIBASIETCA KOHAEHCATOP JAOCTATOMHO GONbiOR eMKO-
CTH, BKJIIOYeRHBIA NapanelibHO HArpysKe, STOT KOHZEHCATOP,
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Piic. 318, ®opma ToKa HpH ABYXNOAYTIEPHOAHOM BLIDPAMICHUN

fIOKA3aNHNHA IuTpHXOBOR MuuMedl Ha pHc. 315, sapsixaerca B
TOT MOJYNEPHOA, KOTAA Yepe3 BLIGPAMHTENDHYI) JaMny Mpo-
XOMT TOK, M paspmkaercd yepe3 NPHEMHHK SHEPTHH B Teye-
HHe CJICAYIOWILTO NOIYUEPHORA, MOANEPKUBAS B HeM, TaKuM
ofpa3oM, TOK B TeUeHHe BCelO feproza,

Eule GoJiee cOBepPUICHHLIM fBAfETCA DUABTP, COCTOAINUA H3
KaTYIUKH C JKeJe3HBIM CepHeYHHKOM, obaazaiomeli Goaburof
KHAYKTUBHOCTBIO, H ABYX KOHZencaropoe, KaTymka Bk/ioya-
eTCA MOC/eAORaTeALHO € MPHEMHHKOM SHEPIUH, @ KOHJeHCa-
TOPH -~ NApalJe/IbHO eMy: OAMH -— nepej KaTymkofl, Apyroi
nocae ree (puc. 317). 3. X. ¢. caMOMRAYKUWH B KaTylIKe Npo-
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THBOJEACTBYET KaMeHennaM Toka, OHa ochabhsier eroBO0 BpeMa
HAPACTaHAR H NOLLEPKHBaeT BO BpeMa yOuBaHuA, PopMma crila-
eHHOTO TOKA NMoKazaHa Ha pHe, 318 cnyrowno# momanof Jsm-
Hiel.

JIBYX3/IeKTPOJHEIE BAKYYMHbE BEITPAMHTENLEbBIE JaMITsl
¢ HaKaJeHHEIMH KATORaMH HaswBaloT Kenompornamu (§ 106).
Onn noryuynan odeHb IKPOKOE PACHPOCTPAHEHHE B PaiHO-
NPHEMHHKAX, TeleBH3Opax H APYTMHX paauoycrpoficTaax,

KeHOTpOHH MOIyT HpOnycKaTh %epes ceff JHIMB CpaBHH-
TENbHO cAabble TOKH, A0 HECKOMbKHX AECATKOB MHJAHAMIEP.
B Tex cyuanx, KOTA2 HY:KHO BHLUIPAMASATE GOMBIIHE TOKH {10
50 A), BMecTO KEHOTPOHOB NPMMEHSIOT TAK HA3EIBAeMHE 243c-
mponer (puc. 319}, 3ro Toxe ABYX3MEKTPOAHAR JAaMna ¢ HaKa-
JICHHBIM KaTONOM H METALINGECKHM HJIH YTOMBHEIM aHOIOM,
HO B OT/IHGHE OT KEHOTPOHA, BHYTPH KOTOPOro BO3AYX MO BO3-
MOXHOCTH DOJNHOCTBIO OTKauaH, KoiGa rajorpoHa 3anoJyiHeHa
NapaMH PTYTH HJIH HHEPTHLIM TasoM,
DnekTPOHH, BbUICTAOMHE M3 HAaKajeH-
HOTO KaTOAd, Ha CBOeM NYTH K aHOLY
HOHH3YIOT 1IPH  COYHAPEHUAX ATOMH

Pue, 319, Tasoftpon: Puc. 320. Yerpofticrmo
g} BHemMHHH BHX; 6} yc- PTYTHOTO BHNDAMHTEAA
J0BHOE ofio3HaTeHNe

pryTh, [osiBnmomuecd OpH 3TOM NOACKHATEAbHbIE HOHE CNO-
COGCTBYIOT YBENHYEHHIO SMHCCHH € Karofld, T4k 470 TOK
yepe3 rasoTpoH Moxer OWTh SHAuUHTeNbHO GO/bllle, YeM ue-
Pe3 KEHOTPOH.

Haxonen, B Tex chayuasX, Korga TpeGyercd BBIIPAMHTB
TORH OueHb GOMBIUX MouHocTed (Ro 200 A mpu HanpsKeRHn
2o 50 xB), B KauecTse BeHTHJER MPHMEHAIOT TAK HA3HIBAEGMEIE
prymrsie esnpagumesy. OHY NPEACTABAAIOT COBOMt GoMabiuMe
CTEXAAEHEIE HJH MeTa/ITEueckHe Konbut (pHe. 320), B koTopHX
NPOMCXOIXT KYTOBOH PASPAA B mapax PryTH MeXAY KaTCAOM
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I (mungas pryTh) M rpaduTOBLIMA 3JEeKTpolaME 2 M J, BDasH-
HHMH B GOKOBHe OTpoCcTKH. IlomosHuTeNbHble 37eKTpOAH 4
H 5 BRJIOYEHH B ycTPOficTRO, olecneunsawiee paGoTy BHIpS-
MHTeNS NPH MAJBIX Harpyskax. PTyThb B AONONHHUTENLHOM OT-
POCTKe § CAYKHT Ji1a 3axuranus nyry. Jlyra 8 konGe Moxer
ropeTb TOJNBKO TOTAA, KOFAa KUAKAA DPTYTh fABAfeTca Karo-
Jaom, [pn sTOM Ha NOBEPXHOCTH DTYTH 00pasyerca spKo CBe-
THlleecd MATHO, OPeICTABNAIINES OO0 Harperbli Y4acTOK
prytH. C 3TOr0 yuyacTka NPOHCXORHT YCHJIGHHOE HCRApeHHe
PTYTH, MAapEl KOTOPOH IPH BEICOKOM JAB/eHHH 3aNOJHSIOT BCIO
KOAGY. DT0 e NATHO ABASETC H HCTOMHHKOM 3MEKTPOHOB,
KOTOPbIE ABMKYTCH NOR feHCcTBHEM IEKTPHUECKOTO NOAA K TOMY
U3 3JA¢KTPOROB 2 K 3, KOTOPBIA B AAHHOE BpeMA MONOMHTEICH
00 OTHOILEHHIO K PTYTH R APYTOMY aHORY.

Taxofi BRIMpAMUTEAb BKNIOUAETCA NO CXeMe ABYXNONYLe-
PHCIHOTO BRINPAMACHHA, H Hyra FOPHT B TeUEHHE OAHOMO NOAY-
nepHOAa MeXAY KaToaoM I H aHoloM 2, a B TegeHHe NPYToro —
Mexxay xarogom I u aunoioMm 3. [Ipn 9TOM B HArpyske TOK WAET
BCE BpEMA B OXHOM M TOM 2Ke HanpaBJeHMM. TakAMU PTYTHEIMH
BRINPAMHTENAMHE O6OPYHOBAaHBl, B YACTHOCTH, NOYTH BCe MOA-
CTAHIHH, NMHTAICIHE SJeKTpHYECKHe XeXesHule JODOTH, TpaM-
Bal H TpOAJeHOYCHL.

Hapsaay ¢ onucaHHBIMH S3ACKTPOHHLIMA HJIH rasopaspaaHbIMU
BHIIPAMHTEAAMH B NOC/TeAHee BpeMs NOTYYHAN GoJee MIHPOKOe

Pue. 321. ¥Ycaosuoe obo3HadeHRe NOMYTIPOBOAHH-
KOBHX SACKTPHUSCKEX BeRTHReH

pacnpoCTpaHEHHE THEPABIE WAH NOAYNPOBOIHUKOGbIE SHINPAMU-
mea, 0 KOTOpeIX 66110 cKazawo B ra. 1X. MX Bxkmovator B BE-
NpAMHTENbEDE YCTPONCTBA MO TEM JKe CXEMaM ORHO- H ABYXMO-
JIYNIEPUOAHOr0 BEIIPAMACHHS, KaK Ta30TPOHE! HIH KEHOTPOHHL.
Ha ueprexxax mnoAynpOBOAHHKOBEIE BEHTHAW NPHHATO
0603HauaTh YCNOBHBIM 3HAKOM, H30GpaskeHHM Ha pue. 321, Ha-
NpaBAcHUE OCTPHA YKA3LIBACT HANPaBJIeHHe POTYCKaHAA TOKA.
HMsuniMe caoBaMy, YCTPOHCTBO, OGO3HAYEHHOS STHM SHAKOM,
NpOnyCcKaeT TOK TOJNBKO TOTAR, KOrJAa MIEKTPOA, H300pameH-
HUIH TPeyroAbHUKOM, ABAAETCK AHOXOM (IWIIOCOM), a BAEKTPOX,
HsofpamaeMblii TAACTHHKOH,— KaToROM (MHHyCOM},



Frasa XViIl. 2REKTPHUMECKWE MAILWHbLI:
TEHEPATOPBI, ABUIATENMM, INEKTPOMAIHMTD!

§ 167, lenepaTopw mepemennore Toka. B Rauane mpexbigymeit
F7IaBbl MEI YKe TOBOPH/IH O TOM, ¥TO B COBDeMEHHON TeXHHKe
DPUMEHSIOTCH TOYTH HCKJMOYHTENbHO HHAYKUMOHHLIE IeHepa-
TOPH 9MEKTPHUECKOTO TOKA, T. €. MAIIHHHE, B KOTOPHX 3, R, C,
BOSHMKAET B Pe3YJIbTaTe Npolecca JeKTPOMATEHTHOR HHAYK-
1. IloaroMy cf0BO «MHAYKUHOHRBLHY 06bIIHO ONYCKAIOT H I'o-
BOPAT NPOCTO 06 3AEKTPHYECKHX IeHepaTopax, ¥Med B BHAY
HMEHKO 3TH HHEYKUHOHHBIE IeHEDATODPHL.

B § 138 Mul pasobpann mpocTefinyio MOFeNh HHAYKIHOH-
HOTO I'eHepaTopa B MoKAa3ady, 4T0 3. [. ¢., BOSHHKAIOMAS B Ka-
TYUIKe, BpaAoMelics B MAalHHTHOM NOJe, ABNACTCA uepeMeH-
HOM; NO3TOMY NePeMeHHbM SBIAeTCH W TOK, MOAYyYaeMHH or
HHAYKNHORHOIO TeHepatopd, €ClMH He MNPHHATh CNCHHAJADBHEBIX
Mep A4 ero BRPAMIACHHAA, T, €, 1A npeppameHda ero B 0o~
CTOSTHHLIA, HIH NpAMOH, TOK, He MeHSIOmMMN CROErQ Hanpanie-
Hus, KoneuHo, cOBpeMeHHHE TEXHHUECKHE I'eHEPATOPH, CTPOA-
ImHecs 9acTO HAa OrpoMueie MomuoctH {(#o 200—400 TthIcHn
KHAORATT B OJHOH MANIHHE), AeCpaBHEHHO CJOAHee, UeM HALA
Mofeab. Takas MaliWHZ CO BCEMH NODONHUTENbLHEIMH YCTpPOfi-
CTBaMR I8 KOHTPOJIA H pelr'yAHPOBAEHA e paGoTH, JaUMTH! ee
OT aBapufl, pacupeleieHHA TOKA MEXKAY NOTPeOHTEAsMH H
T. 4. TpeACTABASeT COG0H oueHb CIOXHOE TeXBHUeCKOe COOpY-
wenre (pHe. 322). Onpako Bce OCHOBHBIE YACTH €@, NPHBIH-
NHANBHO HeOOXOZHMEIE IR paforkl Mo(oro reHeparopa, Kak
6Bl cllokeH OH HH GbiI, MOMHO BHAEJNUTH H Ha Haurel npocrofl
MofienH, TakHUMH YacTAMH ABAAIOTCH: &) undyrxmop — Marugr
HAH SJACKTPOMAI'HUT, cosfaomuii MarHHTHOS novie; 6) sKops —
o0MOTKA, B KOTOPOi NPH H3MEHeHHH MArHMTHOTO LOTOKA BO3-
HHK2eT WHAYLHPOBAHHAR 3. A, €.} B} KORMAKMHKLIE KOASUA H
CKOAb3ALIHE IO HHM KOHTAKTHHIE INIZCTHHKH (L{ernxu), npH no-
MOWM KOTOPBIX CHUMAETCs MAH NOABOAMTCA TOK K Bpamaomed-
CA 4acTd reneparopa. Bpamaiomancs 9acts HaskiBaeTcs pomo-
pOM TeHepaTopa, & HemOABIIKHAH YACTb ero — SMamopoM.
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B Hameli mMomenmu 3. K. ¢. HBAVKIMH BO3HMKaNa NpH Bpa-
LIeA#H AKOPA B MOJMe HHAYKTOPA, T. €. AKOPb ObiI POTOpOM,
a unaykTop — cratropoM. Ho, koneuno, moxuo, Haobopor,
Bpaulath HEAYKTOP, 4 AKOPb OCTABAATL HEMOABRMHbIM. TaruM
ofipasoM, KaK poTtop, TaK M CTarop MOTYT BHINOJAHATH POJAb HH-
AYKTOpa HJIM potb sxopa. M B ToM 4 B ApyroM caygae porop

o
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A o
7 ;

: Ty, . 252D :
A o
oA ¥a

Pre, 322. Mownnt HBAYKIKOHHEA reHepaTop

JoKeE OBTh CHaOXK€H KOHTAKTHBIMH KOJLIAMH M IIeTKaMH,
OCYLIECTB/AIOMAMHE HeNPePLIBHEA KOHTAKT BO BpeMms ero Bpa-
mennd. SICHO, OFHAKO, YTO Yho0Hee NMPOBOAHTEL 4Hepe3 TakHe
CKOMB3AMHE KOHTAKTH CPABHHTENBHO HeGoabmoll Tox, #eol-
XORAMMIE EAA HaMarHWYUBAaHHA HHAYKTOpa, TOK Ke, I'eHepH-
pyeMElf B Akope GOJRUIONO IeHepaTopa, AOCTHIAeT OIPOMHON
CHJIEI, H 5TOT TOK yIo§Hee CHHMATE C HeNOABHMHBIX KATYIUEK,
He TpeSYIOWHX CKONBLIAMUX KOHTAKTOB, ITosTOMy B MOLIHWX
reHepatopax HPeINcUHTAIOT B KadecTBe SAKOPA HCHONB3OBATH
CTATOp, 4 B KavecTBe HHAYKTOpA — POTOP.

JAdnan Toro 4wrofel moaydaTe OoAblOHE MATHUTHHIE TOTOKH
yepes 06MOTKH AKODA, 3 CNEAOBATENbHO, W GOAbIIHE H3MeHe-
HHUSA 2THX NOTOKOB, AKOPb CHAGKAIOT HENCSHLIM CepIeUHHKOM,
KOHITH KOTOPOTO HMEIOT TaKYio GopMy, STOOH MEXAY MOJIHOCaMH
MarHATA H CEPACHHHKOM OCTABAJICA AHLIL Hefonbmiofl sasop,
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ReoBxoMuMEIR A5 BpameHHa, B gavecrse HHAYKTOPA, CO3AAI0-
HIET'0 MATHATHOE IIOJIe, B TEXHHYECKHX TeHePATOPAX MOYTH BCEr-
B8 NPHMERSIOT 3MeKTPOMATEUTH (pHc. 323). Jimub B ovens pep-
KHX Cly9anx, NPH KOHCTPYHPOBAHWH MEHEPATOPOB MANOH MO~

Puc. 823, Katymsa, Hemoranxas
Ha MedeaHult cepiaeuHHK, BpALA-
eTed B Nofe  SASKTPOMATHHTA.
MareuTHufl moTOK uepes Katym-
Ky: ) penuK; &) wan, [lpn epa-
IteHHH KATYmKA MATHATHRIR no-
TOK M3MEHACTCA H B Helt HEIy-
OHpyercd NepeMedHuWH TOK

HOCTH, TPUMEHSIOT B KaYecTBe MHAYKTOPOB NCCTOAHHEIE Mar-
HUTHL. JT0 Zefaercs, HAIPHMEP, B TAK HA3KIBACMBIX MA2HEMO —
He0OMbIIMX TEHepaTopax, NMPHMEHSEMHX B HEKOTOPHX THMax

Puc. 324, Cxema ycrtpofis

¢TBa CeHepatopa: [ — He-

NofpHMHENA AKoph, 2 —

epamainulica HHAYKTOP,

& — ROHTEKTHHO KOJBLA,

4 — CKOMBIFEHE TIO  HHM
IETKH

JABRraTenell BHYTPeHHEro CTOpaHHs A1 3aXKHIFaHHA € HOMOIL IO
HCKPH ropiotueil cMecH B HUAHHADAX JABHrATeAs.

Ha puc. 324 nokasana cxema, a Ha puc, 325 ofwuit pug re-
HepaTopa nepeMeHHOTO TOKA ¢ BPALIAIOIIHMCA HHAYKTOPOM H
HeOBHIXKHEM fAKopeM, Porop (MHAYKTOD) 3T0r0 reHeparopa
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NoKa3aH OTAenbHO Ha pHe, 326. Kax puaum, sToT poTop nmpea-
cTapnAer cobofi HMANHAD ¢ BEICTYNAaMH, HA KOTOPHi€ HAJETH
kaTymkd, O6MOTKH Ha 3THX KATYIIKaX, NO KOTOPHIM MPOXOIHT
HOCTOSHHLIA TOK, CO3ZAIOLAN MATHATHOE NOTe, COEARHEHE! TAK,
UTO HA OTAG/NLHLIX BHCTYNAX MBI HMEEM NOOYEPEAHO CeREePHHE
¥ IOKHEIE MOMOCH 3AeKTpoMarHuToB (puc. 327). Yucao map
3THX NOMIOCOB OOKYHO JAORBOILHO
peauko: 4, 6, 8, ... Henaercs 310
BOT H3 KakKux cooGpaeHMH,

i
Puc. 325. O0whiA sug rese- Pue, 326. Porop (ArzyxTOp) remepa-
paropa RepeMedHOTo TOKa ¢ TOpa liepeMeRHOr'Q TOKZ C BHYTpeHHH-
BHYTpeHHHMH nojwocaMi. Po- uH nomocamy. Ha sany poropa cupa-
TOp ABARETCA MHAYKTOPOM, a B4 TNOKazaH DOTOP RCNOMOTATENLHGI

CTATOpP — SAKOPEM MAUMHE, Aaonedl NOCTOAHAWT TOK

AIA AHTAHUS HHAYKTODaE

Ecau Gl MW HMeTH B HHAYKTOPE TOALKO OJHY Bapy MoJio-

€OB, TO IePHOA MePeMERHOro TOKA COOTBeTCTBOBAA Obi BpeMeHH
OJIHOTO NOJIHOrG 060poTa poropa. TakHM O6pasoM, AaA nodyde-
HUA nepeMeHHOro TOKa ¢ yacrorol 50 ' porop nomken Guir Gbr
Bpamatbed ¢ 4acroroit 50 ofo-
POTOR E cekyHAY, uau 3000 o6o-
POTOB B MHHYTY, 4TO L5 GoJb-
IIHX MaHIME He BCerka TeXHHYe-
ck# ocyutectBamo. Ilpw mann-
YHH e 6ONBIIOTO YHCRA OAP M0~
JIOCOB TepHOL TOKA COOTBETCT: fé‘ifg,?ffa ipaullal(f’mc’;{g':;! HRAYKTOD
Byer BpeMeHd, HeoGXomnMoMy {craTop) p2, B oﬁpmon]{)e KOTopoI:‘O
AAA NOROPOTa POTOPE HA 9aCTh HHAYUHpPYETCH TOR
OXPYMHOCTH, 3AHEMAeMYIO Of-
HOE napoli nomocos. Takum ofpasom, Hanpumep, NpH Ha-
JauuHd 6 map NOAIOCOB HMOCTATOYHO BPAILATH POTOP C HACTO-
Tofi 500 oGopoToB B MUHYTY, TTO0H HOAYIHTD MEPEMEHNLIH TOK
¢ ugacrotoft 50 T
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? 167.1. Potop renepaTopa nepeMesacro ToRa kmeeT 12 nap momocon
¥ ppamaercd ¢ yacrorolt 1500 oBopotos B MuRyTy Kaxosa wacrora
SACKTPHYECKOTO TOKA? CKOJIBKO pas B CRKYHAY 9TOT TOK MeHser

CBOS HAMPABACHHEP

Tlosromy TakHe remepartopbi 0GBYHO NPHUBOIATCH B JABIXKe-
HHe CPABHHTEALHO THXOXOZHHMH BOASHEMH TYPOHHAMH HAM
JBurateAaMH BRYTpeHHero cropauus. Ilpu paGore ke ¢ napo-
BhIMH TypGuHamH, BpamaloniuMucs ¢ gacrorofl 1500--3000 obo-
pOTOB B MUHYTY, NPHMeHAETCS HECKOALKO MHAd KOHCTPYKHHA
potopa (MuAYKTOpa). POTOp He MMeeT BHICTYNOR, a NpeACTABAA-
er cofoff TIafAKHA NHAHHAP, B4 HAPYKHOK NOBEPXHOCTH KO-
TOpOro B naszax yaoxeHa ofmorka, ITpn Goaemod yactore spa-
INEHNA STO BHITOZHee, MOTOMY YTO BHICTYNH HA POTOpEe <O3Aa-
10T BO3AYLUHBE BUXPH H YBEIHYUBAIOT MeXaHHUECKHe NOTEPH,

dopMa noAlOCHEIX HAKOHETHHKOB HA BHICTYNAX POTOPA crne-
IIHANTHO PacCUMTHBASTCA TaK, Tro0H HHAYLHpOBaHHAsA B 06-
MOTKE 9, J, C. H3MeHfAA4ch CO BpeMeHeM O 3aKOHY CHHYca, T. e,
groGel GopMa HanpsKeHds B TOKa, JaBaeMOro reHeparopoM,
Orn1a CHHYCOHAANBHOMA,

Cratop reHepatopa — ero HeNOABHXHAA YacTb -— Oped-
crapifer cofofl MeaesHoe KOJABIO, B a3aX KOTOPOTO YAOKEHBI

Prc, 328. K ynpakpenuo 167.2

o6MOTKH fiKops. [lns ymedbineHns noreps Ha Toku QPyxs
(§ 143) 510 KOABNO BesaerTcd He CIJIOLINHM, @ COCTOSIIMM H3
OTACABHEIX TOHKHX JIHCTOB JKeJe3a, H3OAHPOBAHHHX ADPYT OT
apyra.

? 167.2. Ha puc, 328 nokasad cXeMaTHYCCKA paspes reHeparopa, ¥
KOTOpOTO # KATYHIKH BoalyXfeHua I M KaTYwKH HHIyKuHouunte I1
HAMOTAHH, Kax NOKasaHo, Ha CTATOPS, 4 POTOp MMeer BHA 3yGuaroro
Ko/eca M He HeceT HWKEKHX Katymwek. OOBACHHTe, NOUeMy B STOM
cayvae B kaTymxax I posnukaerT MHAYKIMOHEHH TOKP
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§ 168, Femepatopn! MOCTORHHOIO TOKa. Mul yixe yRasnBand
(§ 166), uTO XOTA B TEXHUKE HPUMEHACTCH NPEHMYIIECTBEHHO Ne-
peMeHHHH TOX, OAHAKO BO MHOTHX cAy4afAX OnBaeT HeoGXoInM
M TOK nocTofHHbA, Takod TOK MOXKHO DOAYYHTH, AnGo npeot-
pa3zys NepeMeHHBIH TOK, moayuaeMuldl oT ofmux cerefl, B no-
CTOSHHBIA ¢ NOMOULBI0 paccMOTpeHHHX B § 166 BRINpAMuTENb-
HbIX YycTpofictB, JIH6O HCHONL3YA CHEUHANbHBE 2eHepanopsl
rocmoannoen moxa. [lpaMeHene NOCHEAHHX OKa3bIBAETCA YacTo
Gosee BHIFOAHLIM M VAOGHKIM.

T'eneparopEl noCTOAHHOrO TOKA mpencTasasAoT cofolt ofblH-
HEle HHAYKIMOHHEIE FeHepaTOPH, cHaflKeHHsle OCOSRIM HpHCIO-
colJIenteM — TaK HABIBAEMBIM KOALCKMOPOM,— INAIOIMHM BO3~

Puc. 329, Cxema remepatopa NOCTOAHHOTO TOKA: I - MORYKONBIA KON
AexTopa, 2 — ppamiaowimiica AKOph (pamxa}, & — METEHM AAA cheMd HH-
AYKUHORHOTO TOKA

MOZKHOCTb NPEBPATHTH MePeMeHHOe HanmpsaKeHHe Ha SaXUMax
{1eTKax) MaUIHEB B IrOCTOSHHOR.

TIpuanen ycTpoficTEa KOAMEKTOpa sAceH n3 puc, 329, Ha
KoTopoM H3obpaxkeHa cXeMa mpocTelfinei MOZeAH TrewepaTtopa
TMIOCTOAHHOTO TOKA € KOJJIGKTODOM. 3Ta MOJIENbL OTIHYAETC OT
paccMOTPERHON Bhillle MOJENH FeHEPaTopa NepeMeHHOIo TOKa
(pue. 288) nuwb TeM, uTO 34ech KOHUB fAKopa (0GMOTKH) coe-
JAUHEHK! He ¢ OTAeAbHHIMH KOMBLAMH, a ¢ ABYMA BoAYKoabnamy f,
Pashe/ieHHBIMH H3OJUPYIOWUM MaTepHaJOM B HafeThIMH Ha 00-
gk HAHHAP, KOTOPHIA BpamaercA Ha ofHoft ocH ¢ paMxofi 2.
K ppamaomyumcs nmoAykoAbuaM TPHKHMAIOTCA NPYKUHALLAE
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KOHTaKTH (WeTkH) 3, ¢ NOMOIUIBI0 KOTOPHX HHAYKUHOHHHIA TOK
OTBOAKTCS BO BHEIMHIO ceTh. [Ipr Xamuom nosmyofopore pam-
KM KOHIEl ee, IPHIasHHHE K [OXYKOJNbIaM, hepexomdr ¢ Of-
Holl weTku Ha Apyryio. Ho sHanpaBienne HHAYKIHOHHOTO TOKA
B paMKe, Kak G0 pasbvacHeno B § 151, Toxe menserca npx
Kaxaom nonyobopore pamku. [MostoMy, ecaH nepeRMOYeHHA
B KOAMEKTOpE NPOHCXOJAT B TE Ke MOMEHTH BPEMEHH, KOTAA
MeHsIeTCA HanpaBieHHe TOKa B paMKe, TO OJHa U3 ILETOK BCel-
Ja GyleT fBAATLCA NOMOKHTENbHHM WTOJIOCOM TeHepatopa, a
Apyras — OTDHIATENbHEIM, T. €. BO BHeliHell menu OyZeT uatd
TOK, HE MEHSIOHIHE CROETO Hanpabienns. MOXHO ¢Ka3aTh, UTO
¢ MOMOIIBIC KOAMEKTOpPA MBI NPOH3BOAMM 8HNDAMAICHUE Tepe-
MEHHOTO TOKA, HHAYHHPYEMOTO B SKOpe MalUWHEL

I'padur mHanpaxeHns HA 3aKHMAX TaKOro reHeparopa,
AKOph KOTOPOI0 MMEeT OQHY PaMKy, a KO/JIEKTOP COCTOHT H3
IBYX nOAyKoJel, n3obpaxen sa puc. 330, Kak Buanm, B yroM
cayqae HanpsXKeHHe HA 3aMUMaX FeHepaTopa, XOTH U ABAsercH
npAmeiM, T. €. He MEHSeT CBOEro Halpap/ieHHSA, HO BCe Bpemsl

u
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Pyc. 330, 3agucMMOCTL HANMPAMEHHA KA JaXKHMAax TeHepaTopa MOCTOAH-
ROT'Q TOKA OT BpPeMeHR

MeHsIeTCA OT HYJA A0 MaKCHManbHOIC 3Hauvenus. Takoe Ha-
fpAXEnHe H COOTBETCTBYIOWHA eMy TOK 4acT¢ HasBIBawOT fpd-
moln agavcupyiouusn ToxoM, Herpyamo coobpasutb, 4TO Ha-
npsKeEne MAM TOK ITPOXOAAT Bech LHKJ CBOMX #3MeHenHi 3a
BpeMA OJHOTO NOJYTePHONZ TepeMeHHOH 3. 4. . B O0MOTKax
renepatopa. Muave ropops, 4actora nyabCaunii BABOE Gombiue
YacTOTH NepeMeHHOrc TOK4.

Yrolu CIVIaAHTL STH NYJABCALHE U CEENATH HANPAXKEHHE He
TOJIbKO NPAMBIM, HO H NOCTOAHHEIM, SKODb TeHEPaTOpa COCTaB-
JITEOT M3 OOJBILOrO UHCAA OTAeAbLEHIX KaTyLieK, WiH cexuui,
CABHHYTHX HA ONpeJeMeHHHE Yron ADYI OTHOCHTENBHO APYFa,
a KONIEKTOP COCTABIAIOT He M3 ABYX IOJAYKOJEN, a U3 COOTBeT-
CTBYIOWLErO YHC/A OAACTHH, JEKAUWHX HA NOBEPXHOCTH LH-
JAUHAPA, Bpanlalomeroca Ha ofilieM Bany ¢ AKopeM. Konunt Kax-~
Joil CexHHM SKOPS NMDHOAHBAOTCA K COOTBETCTBYIOled nape
MI2CTHH, PasfeJeHHbIX H3OMHPYOMM MatepHatoM. Takoi
AKOpb HA3WBAIOT siKopeM GapabGamyoro rtuna (puc. 331).
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Ha pnc. 332 noxasay resepaTop NOCTOAHHOIO TOKa B paso-
Gpannom BHAE, 2 Ha pHC. 333 — cXema ycTpoficTBa Takoro re-
HepaTopa ¢ YeTHPbMS CEeKITHAMH AKOpS W ABYyMSI NapaMmu I/a-
CTHH Ha KoanekTope. OOmufi BHA resepaTOpa NMOCTOSHHOIO

Toka mapke TTH noxasam ma
puc. 334. TemepaTopul sTOTO
TUNA M3TOTOBAAINTCA Ha MOIL-
uoety o1 0,37 no 130 kBt u ua
Hanpaxenusa 115, 115/160,
230/320 w 460 B npm uacrore
spaitenus poropa or 970 go
2860 o6opoToR B MHHYTY.

M3 puc. 332 1 333 MEl auAHM,
4TO, B OT/HYHE OT TeHepaTopoB
[IEPEMEHHOTO TOKA, B PEHEPATO-
pax MOCTOANHOTO TOKa Bpama-
IONIAACH YacTh MALIMHL — e¢
porop — npescTapngeT cofof
AKOPh MafMHLL (BapaGauHHOTO
THRA), A HHAYKTOP OMElLeH BHE -
TNOABMKHOA TACTH MaWNHE —
ee ctaTope. Cratop (cTaHuHa re-

Pre, 331, S kopb 6apabannoro Tu-

Na I'éHepaTopa NOCTOAHHOIO TOKA:

I — Gapafan, Ha KotopoM pac-

NOJOMeHH BHTKH UYeTHpeX oOOMO-

TOK, 2 — KOAREKIOp, cocTOMHE
H3 JNBYX Tap ORACTHH

HepaTopa) BHIOAHASTCH H3 AHTOH CTalAM WAH 9YTYHA, H Ha
BHYTPCHHEN €ro NMOBePXHOCTH YKPENJAIOTCA BBICTYNEI, HA KO-
TOPLIe HAZEBAIOTCA COMOTHH, CO3ZAIOIIHE B MAILIMHE MATHHTHOR

Puc. 332. l‘enepam; MOCTORHHOIO TOKa B pa3’ofpaHnoM Bufie: [ - CT&-

EWHA, 2 — gHODE,

— NONMHAMHEKOBNE IIMTH, 4 — INETKH ¢ METKOOep -

METeAIMH, YKpeTV/eHaHe Ha Tpapepse, 5 — Cep/SUHHE Mo/MIOCA

14 Sneueuraprull yuebuux fusnes, T. 1§
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none (puc. 335, @), Ha puc. 333 nokasana TonbKO ORHMA Napa
nomocos N H S; Ha NPaKTHKe OGLIYHO B CTATOpE Pa3MellaloT He-
CKONMBKO Nap TakuX mnoaiocoB. Bee ux OOMOTKH COBAMHAIOT
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Pue. 333. Cxema reHepaTopa NOCTOAKHOTO TOKA € YCTHPLMA CeRKHBANH
AKOPA H HeTHPbMA NNacTHHAMH Ha KOJIEKTOpe

ROCNEAORATENBRO, H KORIL! BEIBOAAT HA 3AXKHMH T H A, 9eped

KOTOPHE B HEX NOJaeTCHA TOK, CO3JAIONIHK B M2IUIMHEe MAarHHT-
HOE¢ HOAE,

Puc, 334. Breman{l pHA renepatopa NOCTOSHHOTO TOKA

Taxk Kag BLIIPAMJCHHE OPOHCXOAHT JHMb Ha KONIEKTO-
pe MallHHH, & B KaxIoA CeKUHH HHAYINMPYercs nepemen-
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HBEIH TOK, TO BO Halexanue CHIbLHOrO HarpepaHHs ToKaMH DyR6
CepAeuHUK KOPA JENAIOT He CIVIOUIHEIM, a HAOHPAlOT H3 OT-
JeNABHEX CTAJbLHKX JHCTOB, HA KPal KOTOPHIX BBILTAMIIOBH~
BalOTCA BBIEMKH LAl aKTHBHBIX BPOBOIHHKOB AKCDH, a B LEHT-

O i [} 4

dy &
Puc, 335. Jeranu resepatopa mOCTOSIHHOTO TOKA: &) TOXKCHME CcepJeurHK
¢ ofmoTRol Bro3GykAeHna; §) CTANABHOM JHCT AKOPH ¢ OTBEPCTHEM B LENTpe

pe — OTBepCTHE A/A Bala Co Wwimonkof (puc. 335, 6). Ty KucTH
H3OJMHPYIOTCS APYT OT Apyra OyMaroil WIH JaHOM.

? 168.1, [lowemy cTaTop reHepaTtopa nepeMeHKO'o ToKa coSHpaercd

H3 OTIENLHEX CTARLHHEX JHCTOR, a CTATOP FeHepaTopa MOCTOAHHOTQ

TOKA NpPEACTAaBAfeT ¢00ofl MACCHBHYW CTAXBHYI) WM UYYTYHEYID
OTANBKYT

CxeMy coeflHeHNS OTHENbHBIX CEeKUHA OGMOTKM SKOPH €
NJIACTHHAMH KOJANEKTOP2 MOXHO YSCHHTBh cefe M3 puc. 333.
3aeck ¥KPYF ¢ BHIPe3saMH H300paxaer 3afHHA TOPel JKeAe3Horo
CepJeYHiKa, B Ma3ax KOTOPOro YJOKeHH IJHHHHE DPOBOAA
OTHEIbHWX CEKHHi, napaiaenbsble oc¥ muansapa. Ilposoma
9TH, OOWYHO HasHIBAeMEle B SIAEKTPOTEXHHKE ZKTHBHERMH,
nepeHyMepoBaH! Ha pucyhke unbppamu [—38, Ha aagnelt top-
L{eBOM CTOPOHE AKOPA 3TH DPOBOAA COEARHEHBl MOMApHO TAK
HASHBAEMEIMY CORAUHHTENBHBIMH POBOJAMH, KOTOPLIE HA DH-
CYHKe H300paKeHEl LITPHXOBLIMH JHHHAMH H OTMEUeHH OyK-
pamu a, b, ¢, 4. Kag suauM, Kaxjne ABa aKTHBHBIX OPOBOMZ
7 OfHH COSAUHHTENIbHLIH 0O6PasyOT OTAEGNLHYIO PAMKY — cex-
U0 AKopA, cBofOjHLIE KOHOM KOTOPOA NMPHOAAHM X Hape
IJIACTHH  KOAJIEKTOpA.

Tlepsyio ceKnHio COCTABNSIOT AKTHBHBIE NpoBoja [ W 4 M
CORARHHTEABHBIA NPOBOA 4; KORIE! e NPUNAAHLI K KOJJIEKTOP-
sbiv nractiHaM I w I1. K Tofi xe nnactnue {1 nprnasn ceo-
GoaHLI KOHEl, aKTHBHOIC NpoBOJA 3, KOTOPHIH BMECTE € AKTHR-
HIM NPOBOJAOM 6 H COSAMEHTENBHBIM npoBoioM b oGpasyer
BTOPYIO CEKLHO; CBOGOAHEIA KOHEL $T0H CeKuuHM NpHNasH K
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xoanexrToproi naactiue 111, K Toft )Ke maacTuHe npHnasn
KOHel[ Tpersell CeKlWH, COCTOAIeH 13 AKTHBHKIX TPOBOAOB 5
H# 8 M coellHHUTeNRHOTG 1npoBoaa ¢, Jpyrofi ¢crofonuelll KoHel
TpeTheli CeKUMM NpMnasH K KoaiexrtopHofi naactune 1V. Ha-
KoHell, YeTBePTYIO CeKIYI0 COCTARAAIOT aKTHRHEIE TpoRoAa 7 u
2 ¥ coemunuTeNbanlf npopof d. KoHugs 910# ceKuun IpANASHE]
COOTBETCTBEHHO K KOJJGKTOpPHRM nnacTanaM 1V u I,

Mu puauM, TaruM o0pasoM, UTC BCe CeKiHM fKopAa Gapa-
GaHHOTO THN2 COEAWHEHEl APYF C HPYroM TaK, 9T0 OHA ofpa-
SYIOT OJHY 3aMKHYTYIO 1efb, Taxo#t IKOPh HA3LIBAIOT DOTOMY
KODOMKOSAMEHY TBIM,

[Tnactusst konnekropa I--IV n merku P u Q noxasasu
Ha puc, 333 B TO# JKe BJIOCKOCTH, HO HA CAMOM Qtedte OHH, T8K
Me KaK B HOPOBOA2, COSNHHAOUINE HX ¢ KoHUaMH cekuuft @
H3o0paxeHHble HA PUCYHKe COJOUIHBIMH JHHHAMH, HaXOAATCA
Ha MNPOTHBONOJCKHOE CTOPOHe UWIMHIpA.

PasGeped mogpoGHee 5Ty cXeMy, ITO0K BRABMTL OCHOBHHE NpPHHIRME-
AnbHEe 0cO0EHAOCTH KOHCTPYRUMY H paboTH sKops SapabaHHOrO TMNA.

Herkn P 1  ApMKEMAOTCH K [1ape [POTHBOROROKHNX NIACTHH Koj-
aextopa. Ha pue. 336, @ naoSpaken MOMEHT, Korna metka P xacaerca nua-
ctuny 1, a merka @ — naactiunw 111, Herpyauo Bufets, 710, BHiiAA, Ha-
NPEMEP, H3 WeTKH P, MM MoKeM OPHATH K 1HeTKe { 1o ABYM nmapasaeAbrO

Conyur I

Pue, 336. Cxema npHcoefHAeRHA CeKUMH AKOPA K LETKaM B [B3 MOMERTA

BPEMEHH, OTCTOAIINE HA YETEEPTL NIEPHOAA: 4) ORHA RETBL COREPHHT CEKUHH

I'u 2, a ppyras — ceknEn 3 ¥ 4; §) NepRan BeTBb COJCPHHT CEKUHH

4 % 1, a propag — cexuut 2 W 3. Bo premuell tenk (Rarpysxe) Tox Beeraa
Rier or P x @

PRAICYEHHHM MeXAY HHMH BeTRAM: aufo vepes cexunn § u 2, anbo uepes
cextian 4 ¥ 4, XaK 5TO CXeMaTHUeCKY Nokasano Ha puc. 335, 0. Yepes ner-
®epTh 06OPOTA BIeTKH OYAYT Kacarnes maactan II w IV, no omats mexay
HiEMH ORaXyTCA IBe NapadnesbEne BETSH ¢ ceruusmd 4 8 [ p onuofl perau
R 2w 3 — B gpyrof (puc. 335, 6). To me GyzeT HMETH MECTO B B APYTHE MO~
MCHTH BPalleHHA ARODAR.

Takum ofpasoM, ROPOTKOSAMKHYTaA NeNb SKops B moboil MOMERT Bpe-
MEHH PACIAfACTCH MEIKAY MIETKAMH HA JBE f1apainejbHhC BCTBH, B KaXAYID
K3 MOTOPHX MNOC/HELOBATEABAO EKMOWEHA MONOBHHA CeKUHA AKops.
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Tpu spanienur AKOpS B HOJe HHAYKTOPA B KaKAok CeKUMH HHRYUMPY-
erca epementan 3. §. ¢. Hanpabrenua T0K0oB, HHIYNHPYEMUX B HeKOTOpHH
MOMEHT BPEMEHA B Pa3MUHNX CEKNUAX, OTMEeYeHN Ha puc. 336 cTpeskamu,
Uepes noMoBHHY NepHONA Bce HAMPARTEHHS HBAYHNUDOBAHHWX 9, X, C. H
TOKOB HIMEHATCH HA oﬁpamue, HO TaK KaK B MOMEHT HIMeHeHHA WX 3HaKa
MIETKY MeHAIOTCH MECTAMH, TO BO BRewHell NeNH TOK 6y/eT Beeraa HMeTs oA~
HO H TO ¥e Banpamwierue; weTKa P pcerga ABAfETCA NOMOKHTEABHEIM, a
merka  — oTpHUNATEALHEM NOMIGCOM Tenepatopa. Taxum oOOpasoM, Koa-
HeKTOp BHINPAMASET MepeMeHHY 9. . ¢,, BOSRAKAIDYI0 B OTHENbHBX CCK~
HHAX AKOPA.

U3 puc. 336 MH BUANM, 4TO 3. 4. &, DeficTBYIOMe B OOENX BETBAX, Ha
KOTOpHE pachafaeTes Ienh AKOPRA, HAlpaBjieHW «HaBCTpedy» ZPYT ADYTY.

OMY, ecJii (bl BO BHelHeH Demn Me GHIO TOKa, T. 8, K 3aXHMAM TeHe-
patTopa He Suaa OW DpHCOSAHHERA BWKAKas Harpyska, 1o o6imas 9, A ¢.,
JeficTBYOIAA B KOPOTKO3AMKRYTOH [eMu fKops, Ouna Gl pasha Hymo,
T, €. TOKA B 3T0H Uenn ne 6uAo Gu. Ilomoxerue GuA0 OW TAKEM e, Kax
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Pue, 337. a) B uenn, cocTapneHHofl H3 XBYX BE/IOYERHMX €HASCTDPEIYWR

SHEMEHTOB, NPH OTCYTCTBHH Harpy3kH Toxa HeT. §) [lpH HaAryHl HarpyIka

SJAeMelTEl COEJBHeHE 10 OTHOWeNHI0 K Helt mapanmeneio. Tok Harpysks
passeTBARCTCH H TIONOBHHA €T0 NMPOXOAHT depes KAMIYH BETBb

TIDH BR/IOUCHHH SHABCTPEYYs RAPYT APYLY ABYX I'aALBAHHUECKHX S/EMSHTOB
Gea BHewWNESH HATpY3kK (puc. 337, a). Ecati e M NPHCOSZMHNM K STHM SBYM
saeMentam Harpyaky (pre. 337, 6), To no OTHONEHHW K BHewkell ceTh ofa
SJIEMEHTA OKAXMYTCH BEMIOUEHHDEMH napaiAnenohlo, T. €, HAlpAXeHHe HA 35~
KuMax ceTd (M R N) OyAeT pasHO HanPEAKERHIO Kakzoro snementa, To e,
OHeBMIHO, GYJET MMETh MECTO H B HAlleM TCHeDATOPe, eC/H K ero JaHuMan
(M u N na prc. 333) My OprcOezuANM Kakywo-HHOYAb Harpysky (Hammm,
MBHIATENH B T. 11.): HORPRKCENUE HO QNUMAX 2eHepOmopa Gyosm pasno Ko~
npaNenie, cosdasaesosy 8 Kawdold 43 Joyx ROPArReALHNY semaed, NB KOO~
poig  poctadaenicR AKOPL SPHEPGIMOPA.

. . €., HHIYIHPOBAHHRE B KaXIOod U3 sTHX BerBeldl, CHAANNBAKTCA
H3 9, [. C. KaXJOf W3 DOCKeAOBATENABHO COSMHEHHHX CeKUMA, BXORAIMX
B 5Ty BeTeh. [T0STOMY MZHOGCHHO0E BROENUE peaybmupipomes 9. 0. ¢, Gydem
PREND CYMME MeHOSEHHELY Sravenud omdeashbix 5. 9. c. Ho mpu onpepencuny
GOPMEN PesYABTHPYIOWLro HAMDPAMEHHA HA 3aMHMAX TeHepaTOpa HYKHUO
WURTLIBATH ZBA ODCTOATENRCTBA: ) GAarczapd HaAMTHIO KOJJAEKTOPA KaK-
Jloe H3 CENaALIBAGMEIX HANpsKeHndl BHOPAMAACTCH, T. e, HMeer opMy,
waoGpakaemyio KpusbiMH J waw 2 ma pue. 338; 6) manpaXKenus TR
cABMEYTH 010 (ase HA YeTBEpPTh NepHOAA, TaK Kak CeKUMH, BXOAAMEE B
KAXIYI0 BETBb, CMeINeRH ApYI OTHOCETeARHO Apyra san/2. Kpusaa $ua
puc. 338, nodyveHHan OyTeM CJIOKEHHSA COOTBETCTBEHHMX OPARHAT KPHBHX
1 W 2, wsofipaxkaer dopMy HanpAHeHHS HA SAMWMaX remeparopa. Kak
BHAAM, UyJsCalliik Ha 3TOH KPHBOR HMEIOT YABOEHRYIO HacTOTY ¥ 5Ha-
SUTENbHO MeHbine, MeM NYJABCAUXH B Raxaofk cekuud. Hanpaxense # Tok B
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OeNH yiKe He TOMLKO npAMbie (He MeHAIonHe HANpABAEHUA), HO H NOYTH NO-
CTOAHNEE,

Yrofu eme Sosee CrAAZHTL MYAbCAlHH B CAefaTh TOK MPaKTHYeCKH
COREpLICHHO MOCTOAHAEM, Ha DPAKTRHE DOMEINAIOT HA AKOpe MAMIHHM He 4
OTAeAbANE CEKLMH, 8 SHATHTebHO Goabliee 9reao ux: 8, 16, 24, .., Taxoe
e YHCJIO PasfeAbHEX HAACTHH HMeETCH K2 KOAJAexTope, CxeMi COEHHEHH A
npHE STOM, KOHEYHO, SHATHTE/NLHO YCAOKHAIOTCH, HO NPHHIAMAANBHO TaKof
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Pac. 338, Hsmenenne co apeMeHeM HanpsmueHHs: f 0 2 — B HBYX CEKUHAX

OOMOTKH, CoeHHHeHHHX ¢ ofHOH W Toff e mapoll ILFacTHH KoAXeKTOpa,

3 — Ha sammuMax rexeparopa. LLTpHXOBHE DpAMble — CPElHHe IHaueHWsd
COOTBETCTEYIOMUY BanpsaKeHH

AKOPD HHYEM HE OTANYAETCH OT OnHCaxHoro. Bee cexnun ero o8pasyioT oauy
KOPOTKO3AMKHYTYI0 HEN5, PaclafaloWyiocH N0 OTHOIIEHHI0 K WIETKaM Ma-
MHHH Ha JBe HapajiebHile BeTBH, B KaKACH U3 KOTOPHX JeficTRyIor nocae-
AOBATENLHO COEHHEHHHE H CMEMIEHHHE 10 (hase ZPYT OTHOCHTENLHO ADYra
9. Ji. €. NOJOBHMHOrO upcna cexoul. [Ipy croxcesny 5TEX 9. A, €, nOTyda-
©ICA MOTTH TOCTORHHAA 9. X, C. € 0UeHb MAJLIMH NYALCANMAME,

§ 169. I'enepaTopu ¢ HesaRMCHMLIM BO30OYXAEHHEM M C CaMO~
B030yKaenHem. MarnuTHoe nose B reHepaTropax cosiaercs,
Kax Mut roBopuad 8 § 167, asekTpomMarsuTami, Yepes OOMOTKH
KOTOPRX AOJAKEH MPOXOHHTh MOCTOSHHEIA TOK. B redeparopax
nepeMeHHOTO TOKa TOK A4 0fMOTOK HHAYKTOPA NOy4aloT Jn6o
OT OTHeIbHOH axkKymyaaTopHoA Oataped, Ja#60 — 4ale —
OT OTIEAbHOrO reHepartopa NOCTOSAHHONC TOKA, YKPelIeHHOTO
H4 ONHOM Bany ¢ IMasHHM renepatopoM (puc, 326). Taxoro
poAa remeparopbl, B KOTOPHIX TOK AJS CO3JAHHA MAarHHTHOTO
noss Gepercs OT OTAEABHOTO MCTOMHHKA, HASHBAIOTCH 2eHEpa-
MopamMu € HE3Q8ULUMNM B030YNCOeH UM,

B reneparopax DOCTOSHHONO TOKA MOMXHO HCIONbL30BATh
Ans CO3ARHHS HOCTOAHHOTO MArHHTHOTO OONA NOCTOAHHBHIA
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TOK, BeIpafarbiBaeMelfi CaMHM TEHepaTtopoM, TaKOro THNA

reHepaTopbl HasSHIBAIOT 2EHEPANIOPUMU C CamMoBo30yacoeHiem *),
CoeguBHTh Uenk HHAYKTOPA, IIeNb AKOPSA H CeTb MOXHO

JBYMA Pa3JHYHBIMH CHOCOGAMH, KOTOPLIE CXeMATHYEeCKH MOKa-~

3aHH Ha puc. 339 u 340.
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Pue, 339, CxeMa coenunmenis HRIYKTOPA, MKOPA # CETH 8 reHepaTope €
fOCNe0BaTSIbHEM B30y AS HHEM
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Puc, 340. CxeMma coefuHeRKA RKOpA, HHAYKTOPA B CETE B redepatope ¢
napanmelbHlM  BO3CYRACHNeM:  Rgep — PErYAHPOROYHLIE peccTal B
UEAH HHEYKTOPA, Rpyex — MWyCKoBOE PeocTaT B LeNH sKOpA

*) ¥cTapeblee Maspalhe HTOTO TeHePaTopa OUHAMO-MAIUMG.
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Ha puc. 339 waolpaxen Tax HasHiBaeMbHi 2ewepamop ¢ no-
caedosamenvHuim 6030ydcderiuem, UIH, KaK €70 HHOTXA Haski-
BAIOT, copuecnuitl zenepamop. 3IeCh HeNb RHEYKTOPA, Helb
AKOPA B CeTh COoefHHEHB! MOCJHEROBATENbHC, TAK NHTO BeCh
TOK, HHAYURPOBAaHBHWA apH pafore reHepatopa B AKOpe, npo-
XOZHT NMOCTEAOBATEALHO Yepes HHAYKTORP ¥ depe3 ceTh. 7ok
Wepes WHOYKIMOP pasen MoKy 6 cemu.

B renepartope ¢ napaasesvhoim 6o3Gyscdertiem, Ha3pIBACMOM
TaKke wynmogsis eeneparmopos (puc. 340), uenn aropa R
Denb BHAYKTOPA COeAMHEHEl NAPAANEIbHO, H K HHM NPHCOEAH-
HeHa ceTh (Harpysxa).

Takum o6pasom, TOX, BOHHKAIOHIMA B LleH SKOPA, pas-
BETBJAAEICA! UacTb ero MPOXONHT Mepe3 CeTh, a APyrasa g9acTh
OTBETBJAAETCH H MPOXOAHT 4epe3 oOMOTKA HHAYKTOpa, €O3Ad-
Basg MaruuMTHOE ToAe, HeoGxomuMmoe 1A paloTH reHepaTopa.
B stoM ciyuae mox 8 undyxmope COCMOBASEN AL 40CHTs =
o060 HebGoavliyo — moKa 8 cemit,

? §69.1. Mo pRewHeMY £HAY JeTKO cpa3y OTIHIATE, HMeEM JIH MH JIg10
¢ CePREeCHHIM KJIH WYHTOBHIM FeHepaTopoM (WIH JApnrateren). B ce.
PUECHRIX TeHepaTopaX OGMOTKA BOIGYMEHRA COCTOMT HS OTHOCH-
TeALRO HeGOABLIOTO YUCAA BUTKOB TOMCTOR NMPOBOMOKH; OGMOTHA XKe
WYHTORWRX [eHEPaTOPOR JeAaeTca #3 Hodee TOHKOA [POBOAOKH, HO
COREPHMHT SHAUHTENBHO-GOAbILEE MHCAC BMTKOE. YeM 370 OOBLACHA-
eTcsT
169.2, MoMHC A 3amycTATL cepHecHM TeHepaTop Oea HaTpyakm,
T. €. OTKJICUHE €I'0 OT ceTH? MOMHO JTH TAKHM e 0bpa3oM 3aTTYCTHTh
WYHTORNA TenepaTop?

Ecan 601 npe sanycke reHeparopa €ro SAeKTPOMAarHHTH
Oblnu cORepIIeHHO pa3MArHHYEHN, T, €. He CO3AABAMH HHKAKOTO
MATHHTHOrO NOJA, TO, OUEBHZHO, HPH BPAHIEHHH AKOPA B HeM
He BO3RHKana OW HHAYLUHPOBAHHAA 2. A. ¢. H HEOTKYAa GO
On! B3ATHCA TOKY AM8 NMUTAHHA snekrpomarHutos. Ho ¢akti-
YECKH CEPACNHHKH OXHH Pa3 HAMArHHYEeHHHMX HICKTPOMArHHTOB
COXPaHAT BCerfa HeKOTOpOe, XoTA O H oYeHb caaboe ocra-
TOYHOE HaMarHnuwBaspe. Takum o6pasoM, B TIeHepartope
BCerAa HMeeTcs MarduTHOR Nokie, XOTA A0 Havyana paGoTH reHe-
paropa 5To noJe oueHb cnabo. Kaxk TOABKO B 3TOM NOJe HAYHET
BpAATLCSA AKOPL, B HEM BOSHHUKHeT cabkeifi HHAYLHPOBAHHEIH
ToK. [Ipoxoxa no O6MOTKAM SJeKTPOMAr#ATa, STOT TOK YCHAH-
BaeT MarHHTHO? NOJe, BO3pacTaHie KOTOPOrc NPHBOAHT K
YCHACHAIO HHAYNHpOBaHHOR 3, N, c. M ToKa, ITpm sToM eme
Gonee ycunHBaerca nove, eule Gosee BOSPACTAET HHAYHHPO-
BaHHBI TOK H T. A, TaguM ofipasoM, B mepBhle MOMEHTH Hanps-
HEeHHe Ha 3aXKuMax reHepaTropa oOdeHb Manlo, HO OHO GLICTPO
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BO3pacYaeT H AOCTHIAST TOMO 3HAYeHU], HA KOTOpOe rexnepattop

paccyuTan *).

? 169.3. Ha repepaTopaX DNOCTOAHHOIO TOKA BCErAa YKa3swpaeTcd,
B KaKYI0 CTOPOMY HYXHO BpamaTe MX porep. Huxorga me caeayer
MyCKaTh FeHepatop B8 o0patHylo cropory. Ilowemy? Yro mpowsoit-
HeT, eclH MH TIYCTHM ledepaTop B oUDaTHYIO CTOpOHY?

169.4. Y710 creayer cleaarh, eclH cayualuno HHEYKTOp TeHepaTopa
PA3MaTHHTHTCA B OH NPH sanycke He OYAeT AaBaTh EaNDAMeHHA?

OKCIY ATAIMORNBIE CBOACTBA TCHEPATOPOB ¢ NOC/EOBa-
TEMLMBIM B MapaJJenbibiM BO3OYMAeHHeM CYIIECTBEHHO pas-
Jauurel, B redeparopax nepsoro THNA, eClH MH OTKMOMHM HX
OT BHeIHel CeTH, IeNb AKOPA K HHAYKTOPA OKa3hIBaeTca paso-
MKHYTOH, H TOK Yepe3 HHX NPOXCAHTL He Moxker. ITostomy
He GyIeT HMETh MECTa M ONHCAHEBIA BHILE NPOLECC CAMOBO3-
GyxJeHHs, T. €. NOCTeNeHHOrC HApacTaHHa 9. A, €., WHAYyUH-
pyeMoii B KOpe: CeNOBATENEHO, 2eHEpamop ¢ nocaedosarmens-
N 6030YoKCOerues KeAb3A 3anycnume exosocmyo, m. e. 6e3
nazpysku. Ilo Mepe Toro, Kax MW YBeAHUHBAEM 5Ty Harpysky,
T. €. YMeHbIIAaeM CONPOTUBJIEHHE BHEIUHRH Ledd M, ¢TanO GLITh,
yBeqHuMBaeM TOK B Helt, BO3pacTaeT M TOK B HHAYKTOpe,
pashuii TOKY B cern. JIo Tex nop, noxaixene3o B HHAYKTOpe He
JOCTHTAO COCTOAHHA MATHHTHOIC HaChIHieHHA, 6Y,IlET COOTBET-
CTBEHHO BO3PAcTarh H CO3GABAEMBIH HHAYKTOPOM MATHHTHBIH
NOTOK, 4 BMeCTe ¢ HRM GyAyT BOSpacTath H HHAYUMpYemas B
AIKOpe 3. A. ¢, B HanpsXeHHe Ha 3a}KHMAX reHepatopa, Korga
e XKese30 B HEAYKTOpe HaMarHHTHTCA 0 HaCkUIeHus, TO Jalb-
Hejitnee YBeMHYEHHE TOKA B ero o6MOTKaX Oyler BWIHBATh
OicHb Maloe BO3pacTaiHe MArHHTHOIO NOTOKA, KOTOPOE YiKe
HE B COCTOAIHHN KOMNEHCHPOBAThL BO3PAcTAIOUYIO MNOTEPIO
Hanpsxenua Ha obMorkax skopA. [Mosromy HanpmxeHue Ha
3AKHMAX IeHeparopa HawHeT najath; NPH KOPOTKOM 3aMBIKa-
HHH BHeIIHEH CeTH HanpsKeHHe ymajer A0 HYJAdA, a TOK KOpoT-
KOro 3aMBHIKanud GyZeT B HECKOJBKO Pas NMPeBOCXOAHTb HOP-
ManbHHIE TOK, HA KOTOPWH pPAacCYHTAH TeHepaTop.

Takum o6pasoM, 3aBHCHMOCTb HaNPSIKeHWS Ba 3aKHMax
reHepaTopa ¢ NOCAEAOBATENbHEIM BO30YKIeHHEM OT CHJAHN TOKA,
KOTOpHil OH NOCHINaer BO BHEINHIOW CeTh, HMEET BHJA, H306-
paxennniit na puc. 341 (3a 100 % npunATH HOpPMATbHHE SHa-
YeHUA HanpaKeHHR HA 3aKHMaX TeHeParopa W CHAH TOKA B

*} Camo coboil pasyMeerca, uTo B TeHepaTopax ¢ HapaiJeAbHHM BO3-
OyXIcHHeM SAXHMK AKOPA H MHAYKTODA AONKHW OnTh COSAWHERH TaK,
9TodH pH Bpamednd AKOPA B onpelgheliioM HaMpaBAeHHH RELYIHPOBAH.
HHR B HeM TOK YCHAHBaJ, a He ocaaGasA HMemieeca B reHePaTope oCTATOu-
noe HaMarHWaHBanze, Huage 5, k. c., AHAYREpYyeMas B AKOpe, GYIeT He pos-
pPacTaTh, 4 YMEHBIIATBCS, CTPEMSCE K BYMO.
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ceTH). 3Ta KpHBas, HasblBAEMAR BHEINHEN XOPaKMepucmurod
reHepaTopa, NOKA3BIBALT, YTO € POCTOM HATPY3KH HaNpSIKeHHE
CHAUANA KPYTO PACTET, BOCTMras HOPMAaJbHOrO 3HAaYeHHMs NPH
HADPMATbHOM TOKE, a 3aTeM cnajaer 1o Hyaa. fAcro, uro Takas
pesKas 32BHCHMOCTb HaNPsKeHHA TEHEPaTopa OT CHAN mO-
TpelAsSeMOro TOKa HPAaKTHUECKH OMeHb HeynobHa, [Tostomy re-
HepaTophl ¢ NOCNEJOBaTeNbHEIM BO3GYXAeHHEM HA NpPAKTHKE

L. o
100 002 2 sy e e
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"

bi4}

\‘ ! ’%
' ' AiropH
g 7 700 150 200

Pue. 341, Bremmas XapaKTepRCTHKA TeHepaTopa ¢ [OCAEfOBATEALEEIM
BO3GYH ICHHEM

B KayecTee MeHEPATOPOB NOCTOAHHOND TOKZ NPAMEHAIOTC Ypes~
BBARHO DejKo.

Bramnsas xapakTepHCTHKa reHepatopa ¢ NapajljieibHBIM
BO30y®ICHHEM HMeeT copeplieHHo wWHOH Bua (puc, 342). Ilo

g™

el

1 { L )
o 50 I 100 130 FA
Puc. 342. BuemHas xapakTepHCTHKA IeRepartopa ¢ MapaTAeibEHM BO3-
GymneHeM

MEpe TOro KAaK MHEI YMEHBIAaeM CONPOTHBJEHHE CETH, T. €.
yBeAHYHBAEM TOK B Hel, HANPSKEHHE HAa SKUMaX TeHEPATopa
nagaer. Herpyago norats, uem ato o6ycnosneno. Korxa ymens-
IaercA CONPOTHBICHHE CETH (PAcTeT HarpysKa), To Bee Go/binas
4acTh TOKA B SKOPEe OTBETBJAAETCA B CeTh M BCe MeHbIUAHd ——
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B HHIYKTOP, TAK KaK OTHOWEHHE CHAK TOKA B 3THX N2 aAnieNib-
HO [0 OTHONIERHIO K AKOPI0 BKJIOYEHHBIX Henax ofparsao
nponopPUHOHAMERCG HX conpotibaeRHam (§ 50). IMostomy ¢
POCTOM Harpy3KH YMEHbLIIACTCH TOK B HEMH HHAYKTOpa, a
CJAeIOBATEJAbHO, H €10 MATHHTHBIA TNOTOK H HHEAYUHWPOBAHHAA B
aKope 3. K. c. OpHago BHauane, MOKA MXeN€30 UHAYKTOpA
HAXOAHTCA B COCTOAHHH HACBIIEHHA, 3TO NalcHHE IPOHCXOAHT
JOBOJILHO MeJJICHRO, H NMPH H3MEHEHHH TOKa OT Hy/aa A0 HOD-
MAJbHONO 3HAYEeHHf, NPHHATONO Ha pHcyHKe sa 100 %, He
npeseiuaer 10—15 % or HOpManBHOTO 3HAYCHHA HAOPAKCHAA,
Ha KOTOpOe reHepaTop paccuutad. TakHM 06pasoMm, B AOBOVIBHO
IUMPOKOM HHTEPBAJNE H3MEeHREHHH HarpYSKH HanpsKeHHe FeHe-
paTopa H3MEHfAeTCA OYeRb Mavo.

Ecau B remeparope ¢ napaaienbHuM BO3GYIEACHHEM MET
6yjeM eule GOJIbIIE YMEHBLIUATH CONMPOTHBJCHHE CeTH, TO TOK
cHayana GyJer NPOAOIKATL PacTH, HECMOTPS Ha yMeHBIUCHHE
HaNpPSKEHHA HA 3aKMMax reneparopa. FlpH HekoTopoft Ha-
rPY3Ke, NPHMEPHO BABOE IpeBhluatoliiel HOPMAALHYIO, Ha
KOTOPYIO TE€HEPATOp PACCYHTaH, TOK AOCTHIAET MAKCHMaJAbHOTO
sHaueHHA /., W IOTOM HAUHH2eT Najarh, MOTOMY YTO, NOC/Ie
TOTQ KaK KeJe30 HHAYKTORA BRIZET H3 COCTOAHHA MarHHTHOTO
HACLIHEHHS, MajcHHE HANpMXKeHHA, BHISBAHHOE YMEHLIUGHHEM
TOKa B 0OMOTRaX WHAYKTOPa, NPOUCXOAMT OYEHb KPYTO, H
BJAHSHHE 2TOro QaKTopa MepeCHUIHBaeT BAHAHHE YMEHBLUIEHHHA
conpoTuBIeHAsa ceTH. [IpH KOpPOTKOM SaMBIKAHHM CETH TOK
ynajer Ao OTHOCHTEABHO HeboJabwioro snaueHus ([, , Ha
puc, 342}, Tak 4TO ANA reHepaTopa ¢ NapajaieNbHBIM BO3GYK-
JieHHeM KOpPOTKOoEe JaMblKaHHE He OMacHo.

Eme Gonbero NocTOARCTBA RANPSANKEHHA NPH H3MEeHEHHAX
CRJB TOKA B CeTH MOXKHO ).IOGHTBCFI E IeHepaToOpax ¢ TAK Ha3kbl-
BaeMblM CMEIUAHHBIM BO3GYXKIEHHEM HWIH KOMIayHA-TeHepaTo-
pax. B 3Tnx reneparTopax Ha NOMOCHBIX HAKOHEYHWKAX HHAYK-
Topa nMeercs no ZBe oOMOTKH, OllEa H3 RHX COelHHEHA ¢ STKO-
peéM IO CXeMe NOoCAeAOBaTENMbHOrO COSMHHEHHA, & APpyrad -—-
no cxeMe NapajyiebHOTO coeauHenya. Tak Kak npH yBetu-
9eHHHM Barpysku 9. 4. ¢,, O5YCAOBNeHHAA NEPERIMH OOMOTKE-
MH, BO3pacTaer, a 9, I. C., CBA3SaHHAaA CO BTOPHIMH, Naj2eT,
TO OPH HajmexalieM Pacyere MOXHO OCYLIECTBHTH NMOYTH MOV~
HOE HOCTOSHCTBO HANPSKEHHA HA 3aKHMAX TeHepaTopa npu
oueHb GOALIUMX H3MeHEHUAX CHAN TOKZ B CETH,

§ 170. Tpexdaszunifi Tox, B nactosmee Bpems BO BceM Mupe
noayyuna mHpovafimee pacnpocTpaHeHHe Tak HasHBacMas
Tpex(asnas cHeTeMa NepPeMeHHOrO TOKa, H3oOpereHHasa B
paspaCoTanHas B KOHIe NPOLLJIOTO BEKA PYCCKHM SJIEKTPOTEX~
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HukoM Muxaunom Ocunosnuem Jomieo-do6poponbekum
(1862—1919). 3ra cucrema ofecneynsaer Hanfosiee BHTOLHbE
YCJIOBHA NepeRaud SAEKTPHUECKOA SHEPTHH MO NPOBOAAM M
RO3BOJIAET MOCTPOHTh NMPOCTHE MO YCTPOMCTBY H YHOOHbie B
padore 3NeKTPOABHTATENH.

Tpexgasroll cucmemod srexmpuyeckux  tened Razbieawom
CUCMEMY, COCMORLHYI0 U3 mpex yenetl, 8 Komopuix Oedcmayiom
nepementpe 8, 0, ¢, odroll u mod sce wacmomgx, cOsURMbE RO
ﬁase Opye omnocumeabtio Opyea na 1/3 nepuoda (p=2n/3).

KAV OTESNLHYIO 1Nk TAKOH CHCTEMHl KOPOTKO RAasLIBAIOT
ee (bazod, a cHCTEMY TPeX CABHHYTHIX DO (pase OePeMeHHRIX
TOKOB B TAKHX LeNAX HASHIBRAOT NMPOCTO MPeX(MSHOM MOKOM,

TlouTn BCe reHepaTophl, YCTAHOBJICHHRE HA HALTHX SAEKTPO-

CTaHUHAX, ABMAIOTCA TeHeparopamp TpexdasHoro Toka. [lo

(X

o4 -
- .5/‘—”’23 gw
A 73 73 N | $ é

Puc. 343. Fpaduxs sasucumoctr  Puc. 344. TpH napu HesasHCHMEIX

OT BPeMEHH 9. f. C,, MHAYHHPO- NPOBOKOB, HPHCORRHMEGHHWX K Tpe

BAHHLX B OOMOTKAX AKOPA leHe-  AKOPAM PeHeparopa Tpextasiuoro to-
paropa Tpex(aiHoro Toxa Ka, MHTAI0T OCHETHTEALHYIO CeTh

YY Y =t

|
s & & 8y 8' T

CYWIeCTBY KaXIBH Takoli TeHeparop mnpeAcTasaseT coboid
COeARHEHHEe B OJMON MALIHHE TPEX reHepaTOpOR MEpPEeMEHHOro
TOK&, CKOHCTPYHPOBAHHEX TAKHM 06PAa3oM, UTO HHAYUHUPOBIH~
Hbi€e B HHX 3. X. C. CABHHYTH APYT OTHOCHTENLHO APYFa HA OAHY
TpeTh MepHoAa, KAK 3TO NOKA3aHO Ha puc. 343

Kax ocymiectasercsi nOAOGHLIE renepartop, Jerko NnoHath
u3 cxeMH, usobpaxenHodl ma puc. 344. 3uech mmeioTcH TpH
CaMOCTOATENBHBIX RKOPR, PACHONOKEHHBIX HA CTATOPE MALIHEL]
H cMeuleHHNX Ha 1/3 okpyxuocta (120°) gpyr OTHOCHTe bHO
Apyra;, B HeHTPE MAINMHL BpatjaeTcd OOHIMH AIA BCEX Tpex
Axopell HARYKTOpP, M300pasKeHHbII Ha cXeme B BHAE MOCTOSH-
HOTO MarmuTa. B kamnofl xatylke WMAYUHPYeTCA NepeMeH-
HaA 3. A. C. OMHOA M TOH )K€ YAacTOTH, HO MOMEHTH NPOXOXK-
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JieHHA THX 5. 4. C. Yepe3 HYAb (HAH Yepes MAaKCHMYM) B Kax-
A0l B3 KATYWeK OKaXyTcs cABMHYTEMH Ha 1/3 mepuopa gpyr
OTHOCHTEJILHO ApYyra, MO0 HHAYKTOP UPOXCAUT MHMO Kasaof
KaTywkh Ha 1/3 nephoza modxe, YeM MHMO OpeRbAylef.
Kaxnas ofMotka TpexthasHOre renepatopa ABISETCA ca-
MOCTOATEJNLHEIM T'eHEPATOPOM TOKZ H HCTOYHHKOM SMIEKTPHUe-
ckoi sHeprun. [IpHCOeAHHHE NPOROAA K KROHUAM Kaxpof a3
HHX, KaK 3TO [10Ka3aHO Ha PHC, 344, Mbl NONYURAH OB TPH Hesa-
BHCHMBIE 1IeMTH, K&KAaA B3 KOTOPHIX MOT/a Ohl BUTaTh SHEPTHel
Te HJAH HHBIC NPHEMRHKH, HANPHMED HNIeKTDHYCCKHE JIaMIH,
B gToMm caydae s nepenayu Beell SHEPTHH, KOTOPYIO NOFJOIIa-
10T TpPHeMHHKH, Tpebopanock Obl IIeCTh TPOBOROB. MoxkHo,
OJHAKOQ, TaK COEZHHHTh Mexzy cofofi oOMOTKH reHeparopa
Tpexdasnoro ToKa, uToOH OOOHTHCH YETHIPLMA H JasKe TpeMs
NPOBOAAMH, T. €. 3HAUHTENLHO C3KOHOMHTb INIPOBOAKY.
[Mepewii 13 3THX cMOCOGOB, HASBHIBAEMEIR COEQUHEHUEM 3663~
Jod, craHOBHTCS NOHATHRIM M3 puc, 345. BymeM HasmBath

1 funelnsri mpofod
1

. Q: J b
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Pue, 345. YernipexnporofHAA CHCTEMA NMPOBGIKH APH COeJHHEHHHE OOMOTOK
Tpexdassorc redeparopa ssespofl. Harpysru (rpynmua aamm) I, II, T1I
NHTATCA (PaSHHIMH HaMpAXKeHHAMH

saxuMue obmotok I, 2, 3 navanamm, a saxumu I', 2, 3’ —
KOHIIAMH COOTBETCTBYIOINX has, CoelliHeHHe 3Be3A0H 3aKIO-
4aeTest B TOM, YTO MH COSlAHHSIEM KOHUH BCeX OGMOTOK B OiHY
TOUKY reHeparopa, KOTOpas HasuBaeTcd HYVieBOH TOYKOA HITH
HelTpaihi0, U COSEMHACM IeHeparop ¢ NPHeMHHKAMH dHeDrHH
YeTHIPEMSI RPOBOJAMH: TPeMA TaK HA3HIBaeMBIMH AUHEUHOIMU
NMPOBOZaMH, HAYIMHMH OT Hauaja obmotog I, 2, 3, ¥ Hysessim
HIH HedTPanbHEM NPOBOAOM, HAYIIHM OT HyJAeBofl TOYKH
reHeparopa. Takaa cHCTeMa NPOBOAKH HA3BIBACTCA Yemuipex-
nposodnoli.

Hanpsixenus mexzy Hyaepofl Toukofi H HavanoM Kaxkpuof
dasw HASHBAIT Paskwsy HaNpLKeHHAMH, a HanpsxeRHA
MEXIy HayajaMu ofMOTOK,T. e Toukamu I u 2,2 n 8,8u 1,
HaSHBAIOT AUHEUHbIMYE HIH MEMPAIHUML, Pasume Hanpn—
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}enna obuyuo obosuagaot Uy, Uz, Us nan s obwem erge Uy,
a mapelinbe — Uy, Uss, Usy unn B obttem suge U,

MoxHo BoOKa3aTh, UYTO MEXIY aMITHTYAAMH HJH JefACTBYIO-
L#MH 3HaYeHHAMH (asHLIX H JHHeHHHMX HaupAMeHHA npH
coefitieHnd OOMOTOK I'eHepatopa 3BE3JOH CYHIECTBYET COOT-
HOIUEHKE

U,=V 38Uy ~ 1,73U,. (170.1)

Tagum ofpazom, HampuMep, ecid (a3Hoe HalpsKeHHe IeHe-
patopa Ua=127 B, 10 npu coefnHeHHH OGMOTOK remeparopa
spe3foft JHHefinoe Hanpmxenne U,=220 B, Ecin Uy=220 B,
To U,=380B.

Pacier, KOTOpOro MH OpHBOAUTEL He OyAeM, NOKasnpaer,
YTC B CAy1ae PABHOMEDHOA Harpys3kh BceX Tpex ¢as reHepa-
T0pa, T. €. NPH NPHOIRSHTEHBHO OJNHHAKOBEIX TOK2X B KaXaof
H3 HHX, TOK B HyJ/esoM nposofle paBeH Hyaio. [lostoMy B aTOM

. e B

|
T @@ ;

Puc, 346, TpexnposofHad CHCTema NPoBOAKM nfu coeBHHeHHH ofMOTOK
reHepatopa ssesfofi. Harpyskr (rpynmua aamn) I, II, 1II nwraorea an-
HelHHME HAOpAKeHHAMEA

2

cAydae MOXHO HyJeBoA NPOROA YDPasAHHTb H Nepefith K eme
gonee SKOHOMHOK mpexnpoeodnod cHeTeMe, H30GDaKeHHOR
#a puc. 346. Bee Harpysku BXAOUEIOTCA OPH TOM MEKLY
COOTBETCTBYIOUIHMH mapaMy  JIHHeAHKIX NPOBOAOB.

ITpe HeCHMMETPHUYHCH HAarpyske TOK B HYJIEBOM NPOBOIE He
paBeH HYJRG, HO, BoOGME TOBOPSA, OH cltabee, 4eM TOK B JiiHel-
HBIX npoeogax. [losromMy HyJsieBofi npoBoA MOXeT ORTH TOHbINE,
ey anvefigrie, Tlpu agconyatanuu TpexiasHore TOKA crpe-
MATCA CHEeNaTh HATPY3KY pasiHYHHX (a3 no BOMOXHOCTH
oguuakopofi, INosromy, Hanmpumep, NpH YCTPOHCTRE OCBETH-
TenbHON ceTn CoMbilOro AOMa OpPH 9YEeTHPEXNPOBOSHOE CHCTEME
BROAAT B KAXAYIO KBAPTHPY HyJeBoll MPOBOX M ONUH U3 JH-
HellHHIX C TAKEM PacyeToM, ITOOH B CPeRHEM HAa KaXAYo (asy
Dpuxoausack NPUMEPHO oAHHAKOBasg Harpyaka. [lpu Tpexmpo-
BOAROCH CHCTeMe BBONAT B OJHY IPYNITY NOMEMCHHA NPOBOIa
lu2 sapyrylo 243, B Tpersio 3 H 1 ¢ TaknM e pacyeTom.

Jpyroit crocoS coeamHeHUs OOMOTOK TEHEPATOpa, TAKKE
HONYCKAIUIHA TPeXnPOBOXHYIO RPOBOJKY,— 3TO coeduserus
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mpeyeonreruKom, H300paKeHHoe Ha puc. 347, 3aech Komen
Kadaofi OOMOTKM COeNHHEH ¢ HayamoM caefymwollefi, rak uro
OnH 06PasyioT 3AMKHYTHI TPeYIOABEHK, 4 AHHeHHEe OPOBOIA
NPHCOEIHHEHH! K BEPIUHHAM STOTO TPEYIONBHHKA — TOUKaM 1,
2 n 3. Jlerko BHAETH, UTO NUPH COCAMHEHHH TPEYIrOJLHREOM
AlHedHoe HANPARNCEHUE 2eHEPQ- 7
MOPE PAGHO €20 (NBHOMY HAM P -
acertro: U,=Uy. Taxnm obpa-
30M, HepeKalodenue  0OMOMOK
2exepamopa £o 3eeades Ha mpe-
Ye0AbHUK RPUBoJUM K CHUNCER U0
AUHETH020  HanpANeHUR 8
V'3=1,73 pasa. Coenunenue
TPEYTOJIBHHKOM TAKIKe JONYCTH- o ™2™ "o o ™
MO JiHib TIPH 0JuHaKk0sold HIH mmx34rpg;£aaanol?§n Temepaiopa
noutd OZHHAXOBOA Hazpysxe TpeyraabHAKOM

a3, HMuaue 10K B 3aMKHYTOM

KOHTYRe o0MOTOK OyHeT CAKIKOM CWJAeH, YTO OacHC AN re-
HepaTopa,

Ilpn npumenenund TpexasHOro TOKA OTREALHbIC TPHEMHHKH
(Harpysku), NHTaOMHUECH OT OTAGIBHBIX flap NMPOBOXOB, TaKkKe
MOryT OhiTh coefuHeHd Anbo sBesgoH, T. €. TakK, 4TO OAHH
KOHell HX OPHCOSAMHeH K OOleli TOYKe, a OCTARIIHECs TPU
¢BOOOHHEIX KOHHA NPHCOSTHHAWTCH K JHHEHHBM NPOBOIIM
CeTH, NIHGO TPeYroNbHHKOM,
7. €. TaK, YTO BCe HArPY3KH
COEARHAIOTCA NOCHAEAOBa-
TeAbHO W ofpasyior ofunit
KOHTYp, K TOuRaM I, 2, &
KOTODOTO  NPHCOEARHAIOTCA
JiHefiNble TNPOBOAA  CeTH.

v v 00
Ha puc. 348 nokasauo coe- Muweiwad ¥
JDUHEHHe HArPysoK spespoif  /22¢ded 3
fIpH TPEXTNPOBOAHOR CHCTEME o
NPOBOAKK, A HA pHe. 349 —  mpobfod |
npu YeTHPEXNPOBONHOR CH- pyc, 348, Coeznsenue Harpyaok
¢Teme IIpOBOJIKH (B TOM CIY-  sse3noll npu TpexnpoBopHO cHCTes
gae ofllas TOYKA BCEX Ha- Me NPOBOAKH
TPY30K COSOMHSAETCH € HY-
qeuM nposogom). Ha pre, 350 nokasanHa ¢xema coeAMHEHHA
HarpysoK TPeyroJbHHKOM [PH TPEXNPOBONHOHK cHCTeMe Mpg-
BOAKH.

[paxkTHuecK® BAaXHO HMeTh B BUEY caeaywomee, [Hpu
COeGUHEHUN HAZPYIOK MPeYye0abHUKOM KAHOan Hazpyska Haxo-
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dumes nod aurednoim HONDANENUEM, G npu COPOUHERUN 3eed-
doif — nod nanpawenuex, 8 V'3 pas menswam. Ona cayuan
yeThpexnposoanolt cHereMur 510 AcHO H3 pue. 349. Ho 1o me
HMECT MECTO B CJyuae Tpexnpopomnoff cucremu (pue. 348).
Mexay Kaxkaofi napol JanellHKX HanpmKeHUH 37eCk BKAIOUE-

Hypeboi npofed 7 g 7
Mnplnif 1
i
ot .

npabad
by
§

Puc. 349. CoeptMnente Harpy3ox sseafoll npH YeTnpexnpoBorHol cecreme
TPOBOAKH

™~

2999
P99
2999

Hbl NOCAENOBATENDHO ABE HArPY3KH, TOKH B KOTOPHX CABHHYTH
no tpase Ha 2n/3. Pacuer moKaanBaer, 4TO HANpfiKeHHe Ha
KaAoH HArpysKe panio COOTBETCTBYIOUIEMY AHHEAHOMY Hanp -
WEHHIO, JelteHHOMY Ha | 3.

Takum oGpasoM, npu NEPeKAOvenus HAZPY30K CO 386306 Ha
MPeYZOrbRURK HANPAIERUR HO KaA00d RaepYsKe, @ CALO0GAMENL-

Jwedwwd rnpofed 1
-

Puc. 350. Cocpunenne Marpysok
TPEYTOLHEKOM NPH TPEXTPOROA-
Holl cHCTeMe MpOBOAKK
Hunedosd

neotad

Sttt
nooied

HO, & moK & neit nosoiuaromea 6 V' 3=1,73 pasa. Ecnu, nanpu-
Mep, NMYHEHHOE HAMpPSKEHHE TPEXMPOBOLHOR CeTH DABHAIOCH
220 B, o npy coefmHeHHH 3Be3ol (puc. 348) HanpsxeHHe Ha
KOKAOR U3 Harpysok Gyger pasmo 127 B, a npm BkmovyeHuu
TpeyronbHukoM (puc. 350) Gyzer pasno 220 B,
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§ 171. Tpexdasnwfi snexrponsuratens. Hs Goabmoro uucaa
THIIOB 3JAEKTPOABHraTeNedl MepeMeHHOr0 TOKA, DPHMEHSIO-
IXHXCA B coBpeMeHHol SAeKTpOTeXHHKE, HanGoNee IMHPOKO
PACTPOCTPAHEHHBIM, YACOHWIM H SKOHOMHYHLIM ABIACTCA ABH-
rareqib ¢ BPAmAIIMAMCA MArHHTHBIM NOJEM, OCHOBAHHEA Ha
IIpHMEHeHHH TpeX(asHoro ToKa.

Yol NOHATH OCHOBHYIC HAGQ, JISKAIMYID B OCHOBE KOH-
CTPYKUHH 3THX ABHraTeNef,, pepHeMcsl CHOBA K ONMITY, H30G-
paxkenxoMy Ha puc. 264. Mu BuReaM TaMm, 4TO MeTANIHUECKOE

ot
t=g, 8 =0 t=713,8;=0 t=27T13, 8;=0
BL1T ugz’z 8153
]

Puc. 351. [Moviyuenue Bpammalomerocs MaCHHTHORO NOAR NpH CAOKEHMH

Tpex CHHYCOMBAABHHIX INoviel, HanpaBXeHHmX Noj yraom 120° gpyr ormo-

CUTEABHO ADYTS H cMelleHHEIX mo dade Ha 21 3: a) pacnoaoxkene KaTYIUeR,

CO3NANIMHX BpaINalieecd itofie; 6) rpaHK H3MEHEHHA HHAYKIHR nosel

€O BpeMeHeM; ¢} fgesy.nhmpymmaﬂ HAAYkuBA B nocToRHHA MO MORyme
# 3a 1/3 nepuofa nosopauusaeTca Ha 1/3 oxpymuocTm

KOABLO, NOMEEHHOe BO Bpailaiolleec? MATHHTHOE noZe,
DPHXOJHT BO BpAUIeHHE B TY JKe CTOPOHY, B KaKylO Bpauiaerca
none. [pruinolt 3TOro BpalleHns ABNACTCA TO OGCTOSTENLCTEO,
YTO {IPH BPalleHHH NONA H3MeHAeTCA MATHHTHHA NOTOK depes
KOABIO H NMPH 3TOM B KOJblle HRAAYLHPYIOTCA TOKH, HA KOTOpHE
noje AeficTBYeT ¢ yKe SHaKOMEIMH HaM CHJIaMH, COSARIONIHMH
BPAIIAIINUA MOMEHT,



Tpn nanuuny TpexdasHOro TOKa, T. €, CHCTEMH TPEX TOKOB,
CHABUHYTHX no Qase APYr OTHOCHTENBHC ApYra Ha 2n/3 (Tpers
neproja), o4eHb JAETKO MOAYUMTh BPAINACUIEECR MAarHHTHOS
noJe Ges MeXaHHUECKOre BpalleHHsi MarHaTa H Ge3 BCAKHX
JomONHETENBHNX yerpoficts. Pre. 351, @ nokassiBaer, Kak 510
ocyulecTBifeTcA, Mbl HMeeM 34ech TPH HaXeThie Ha JKeNe3HHe
CepReTHHKH RaTyiiKH, DacNoJIOKEHHHE APYr OTHOCHTENbLHO
apyra nox yraom 120°, Yepes Kaxayio H3 STHX KaTyieKk npo-
XOAHT ONEH H2 TOKOB CHCTEMH, COCTABIsioielt TpexdiazHuif)
Tok. B Katymkax cospaiorcs MarHHTHbI@ MOAfl, HanpaBieHus
KOTOPHX OTMeUeHh cTpeikamu By, B,, B;. Marnutnas wnayx-
I Ke KDKAOrO H3 STHX noaefl HaMeHSeTcd ¢ TEICHHEM Bpe-
MeHU [0 TOMY K€ CHHYCOMNANLHOMY 3aKOHY, YTC H COOTBET-
creyiomufi Toxk (pee. 351, 6). Takum ofpasoM, MarHHTHOE
nodie B MPOCTPAHCTBE MEXKAY KATYWKAMH npeicTaBAser cobof
pe3yJIbTAT HANOXEHHA TpeX NepPeMeHHBIX MarHUTHRIX NoJed,
KOTOpPHE, ¢ OXHO! CTOPOHEI, HanpapAeH:s nox yraom 120° apyr
OTHOCHTEALHO RPYTa, a ¢ APYTO#f CTOPOHHI, CMeIeHH Mo ¢ase
Ha 2n/3. MIHOBEHHOE SHaUCHHE Pe3yJbTHPYioulef MarHHTHON
HHIYKuHH B npeacraenser co60f BeKTOPHYIO CYyMMY TpeX
COCTARNAIOIIMX UoJell B JaRHLHA MOMeHT BpeMeHH:

B=Bl+B’+B .

Ecnn MH Tenmepb CTAHEM HCKATB, KAK HAMEHSETCH CO BpeMeHeM
pesyJLTHPYIONLAA MarHHTHaA WHAykuAs B, To pacdeT noxask-
BaeT, 4TO NC MOAYJNIC MACHUTHAA HHAYKUHA PE3yALTHPYIOIEro
fons He uaMengercs (B coxpaHsAeT DOCTOSHHOE 3HAUEHRE), HO
HampaB/eHne BeKTopa B paBHOMEpHO MOBOPAUMBASTCH, ONHCH-
BaA NoAHLll 00OpOT 3a BpeMa OAHOrO NEPHOAA TOKA.

He pxoad s noapoGHOCTH pacdera, NMOACHHM, KaKHM ofpa-
a0M caoKeHHe Tpex nonehn B,, B, B: AfeT NOCTOSHHOE MO
MoxyJsio Bpainaiomeecs note, Ha puc. 351, 6 crpeakamu otue-~
qeHn 3HAYeHWA MarHHTHOR HMHAYKHWHM TPeX nojelt B MOMEHT
=0, gorna B;=0, B Moment {=7/3, xoraa B,=0, 0 8 MOMeHT
{=2T/3, roraa B;=0, a ua pHc. 351, # BLINONHEHO cAOXeHNe
U0 NPaBHAY NapalAeNorpaMMa MAarHHTHHX HUBAYKUKHA B,, B,
u B, B 5TH TPH MOMEHTA, IPHUEM HANPABJCHHA cTpelok B, n
Bs, Bi u B;, B, v B, cocteercreyler puc. 3561, a. Mu
BHAHM, YTO Pe3yJAbTUPYIOMIAA MATHHTHAA BHMAyRuHsa B umeer
BO BCE® TPH YKa3aHHLIX MOMEHTa OfMH ¥ TOT Xe MOIYyJdb, HO
HanpaRJeHEe e¢ NOBOPAYHBaeTCH 32 KAMAYIO TPETh HEPHOAa HA
ORRY TPETb OKPYKHOCTH.

EcaH B Takoe ppaimaiclieecs noyie AOMECTHTh METa/THye-
CKO€ KONbLO (UJIH, ellle Aydlle, KaTymRy), TO B HeM GYAYT HE-
AYIHPOBATBECA TOKH TAK JKe, KaK eCiH Obl KONBLUC (KaTymka)
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BpalaNoch B HENONBHXKHOM noje. BsauMonefiCTBHe MarHut-
HOTO [OAA C 3THMH TOKaMH H CO3jaeT CUinl, NMPHBOASIIEE BO
Bpalense KoAbNO (KaTyliky). B 3ToMm sakmouaercs OCHOBHas
niesa Tpex(asHOro ABUTATENA C BPAM2IOIMIHMCH NOJAM, BIep-
BhIe ocymecTsaeatoro M, O. Jo-
aueo-HoGpoBonscKiM,

Y eTpOHCTRO TAKOTO ABUTaTE-
asa gcHo us puc. 352, Ero Re-

{ Vo ¥
H 2 3
B
H 2 J
Pue, 352, Tpextashuii ABHraTe L Puc, 353. Pacnoaoxkenue 3a-
NepeMeHHOTO TOKA B palobpasHHoM MHMOB Ha WiATHRe JeHraTeng

BBge: ! — cratop, 2 — potop,

§ - NOAMANHAKOBLE UKTKH, 4 —

BEHTHAATOPE, § — BEHTHJALEOH-
HHE OTBepCTRA

NOABMKHAA HACTb —— CTATCP — NpeicTaeaseT cobolf cobpan-
Hblil K3 JIHCTOBOHA CTAH UMAHHAD, HA BHYTPEHHEH ITOBEpXHOCTH
KOTOPOro HMEOTCA NasH, HapajyiebHHe OCH IWIneApa, B sty
nassl YKIaApBaoTes NPOBOJA, COSARHAIOIIHECS MeXKRY cofof
HO TOPLOBLIM CTOPOHAM CTATOPA TaK, 4TO OHH OGPA3YOT TPH
NOBEPHYTHE JPYT OTHOCHTEIbHO Apyra #a 120° KaTyKH, o koTo=
PHX IIVIa pegs B NPeARILYIREM
naparpage, Hauana srux raty-
wek 1, 2, 3 u goxur ux 1,
2', 3’ npucoemuHEHBI K INECTH
S@KHMaM, HaXOAMIHMCA Ha
LOHMTKe, YKpEJIEHHOM Ha CTAHH-
He MaliHHeL. Pacmonoxkende sa-
XHMOB TIOKas3aHO Ha puc, 353.

BHYTpH cTratopa nomeimaer-
€A BpaALAIMAACA YACTH IBHTA-
TeAs — ero poTep. 10— TaK-
e HaOpaHHmHA H3 OTIASNbHLIX
JIACTOB CTA/M LHJIHHAED, YKPEIICHHWE Ha Bajny, BMecTe € KO-
TOPHIM OH MONKET BpPalllaTECA B NOAMHKIHHKAX, HAXOASHINXCA B
GoKoBWX IDHTKAX (Kphikax) jpuratesas. Ha xpasx storo
LIBJHHIPA HMEIOTCH BEHTHJSUHOHHEE JIONACTH, KOTODHE HPH
BpallleHHH POToPA COSAAIOT B ABHIATEAE CHIIBHYIO CTPYIO BO3AY-
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Xa, oxaaxpaiomyio ero. Ha pwiurapuuecxofl moeepxHocTH
poTopa, B Nasax, NapajlenbHBIX ero OCH, PACTIONOKeH Pl
NPOBOXOB, COEIMHEHHHX KOJAbIAMH HA TOpLAX NHJIHHADA.
Takoft porop, uzoGpaxkeHHHH O1fenbHO Ha puc. 354, HOCHT
Ha3BAHHE «KOPOTKO3AMKHYTOro» (MHOTIA €r0 HashBaloT «0elH-

Bybunswine

fosdoxparnmrsnd

&z
A G

==

Pre. 355, Bxmguenne oOMOTOK cTatopa snesfoll: a) cXemMa BRAOYEHHA

ApHraTess; §) coefnNeHHe SaXHMOB Ra muTKe. Jakumu ', 2, 3 coenn-

HeHH «HAXOPOTHO® METAMIHYECKHMH ILHHaMM; K aawuMad f, 2, 3 npucoe.
AHMBeHR nposopa TpexdasHof ceTH

uLuM kovecoMs). OH DNPHXOAMT BO BpaileHne, KOTAa B Npo-
CTPaHCTBE BHYTPH CTaTOpa BOSHHKACT BPAHIAOUIEECH MATHHT-
Roe MoJe,

Bpamaromeecs Nore cosiaeTc TpexgasHoi CHCTEMON TOKOB,
ROABOAHMBIX K 06MOTKAM CTATOPA, KOTOPLIE MOTYT GHIThL COSAH-
HeHH Mexfly cobofi auGo 3peanodi (puc. 355), ambo Tpeyroan-
HukoM (puc, 356). B neppom cayuae (§ 170) manpaxkenne Wa
Kamzokt o6moTRe B )3 pas MeHbire JIHHEHHOTO HanpsKeHun
CEeTH, a BO BTOPOM ~—— paBHO emy, Eciid, HanmpuMep, HanpsiKeHne
MEKJY KaXgofi napofi mpoponos rTpexdaznofi cetH (fHRefiHoe
Haupaxenie) pasHo 220 B, To npH coeauHEeHHH OGMOTOK Tpe-
YIOALHHKOM KaOXAAA M3 HHX HAXONATCS NON HANpsKeHHeM
220 B, a ecy OHHM COGNUHEHH! 2Be3fofl, TO Kamkaas obMOTKA
HaXOHMTCH noj Hanpskennem 127 B.

Taxum ofpasoM, ecny OGMOTKH ABHTaTeAs PacCYHTAHH Ha
wanpsaxenue 127 B, To apurarens Moxer paboTaTh ¢ HOPManb-
HOH MOIMHOCTEIO Kak OT cetd 220 B npH coenyHeEnd ero ofMo-
TOK 3Be3i0fl, TaK 4 oT cetH 127 B npn coeliHeRuH ero 0GMOTOK
TpeyroabEnkoM. Ha Tabaumuke, npuxpenmieHuofi K cTaHuue
KAKAOTO ABHIaTeNd, YKasHBaioTCA [03TOMY ABa HANPRMENH:
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CeTH, NPH KOTODHLIX JNAHHHf ABUTraTenh MomeT paborath, Ha-
npumep 127/220 B nan 220/380 B. Ilpu BrIOYeHHH B CeTh C
MeHLIIHM JHHEAHREIM HanpsKeHHeM OOMOTKH JBHraTeNd coe-
JIMHAIOT TPEYTOMLHHKOM, a NPH NHTAHWH OT CeTH ¢ Gonee
BLICOKHM HAMpSDKEHHEM HX COCAHMHAIOT 3Be3Aoh.
Bpamaoniu#t MOMeHT IBHTATEAA CO3AETCA CHAAMH B3aH-
MOAEACTBHA MAarHUTHOrO MOAS H TOKOB, HHEYIUPYEMHIX HM B

Lemy

) &
Puc, 356. Brmodenne ofMOTOK CTATOPA TPeYTo/NbHHKOM: ) CXeMa BKMO-
NeHHA JBHraTeds; 0} CoeflHREHHe SAMHMOB Ha IUMTKe. MeTaJ/RuecKUMH
EIAHaM? copZWHeHH samuMpl f W 8, 2 0 I, 3n 2'; Kaamumanm 1, 2, & nph-
COeRHHMeHH NpoBofd@ TpextasHof ceTH

potope, a cHAa 3THX TOKOB (HJIH COOTBETCTEYIOMIAA 3. X. C.)
onpefensiercs OTHOCATENBHON uacrorolf BpalleHHs NOAR no
OTHOUIEHHIO K POTOPY, KOTOpHIE caMm Bpaulaercs B Ty Xe CTO-
poHY, 4710 R hose. JlosroMy, ecau 6bl POTOp Bpamianics ¢ Tofl
e JacTOTOH, 9T0 R noJie, TO HHKAKOr0 OTHOCHTENAHOIC ABH-
MeHHA HX He Ouio Gel. Toraa poTop Haxomuici GH B DOKOe
OTHOCHTEJILHO NTOAS B B HeM He BOSHHKAAA GH HHKAKad HHALY-
UHPOBAHHAA 3. XK. C., T. &. B potope He Ouwo GW TOKA H He
MOIJH (bl BOSRHKHYTh CHJALI, NPHBOAMAINNE €r0 BO BpalleHHe.
Orciona ACHO, 9TO JABHraTe/b ONHCHBACMOTO THAA MOMKET
patorath TOABKO fPH YACTOTE BPAIEHHA POTOPA, HECKOMALKO
OT/AHYalNOelcsl OT YACTOTHL BPAIIEHHA NOJSA, T. €, OT YACTOTH
Toxa, [loaToMy Takue HBMraTe/]d B TeXHHKe MPHHATO Ha3bIBaTh
“ACHHXPORHEIMH? (OT IPEYECKOro CJIOBA «CHHXPOHOCH — COBMA-
DaoW|fl HAH COrJiacOBAHHHHA BO BpeMeHH, YacTHLUA «as 03Ha-
YaeT OTPHHAHHE),

Takum o0pasoM, ec/H nose Bpalmaercs ¢ gactorolt N, a
poTOp —— ¢ YacToTOH 17, TO BpallieHHe (IOJAA OTHOCHTENLHO
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poTopa NPOHCXOAHT ¢ yacToToli N--r1, H HMeHHO STOl uacToTolt
oupeneasiorcs MHAYRMPYeMHe B pOTOpe 3. A. €. H TOK.

Bemuguna S=(N-—n)/N HaswBaeTca B TeXHHKe «CROMbKeHmeMs. OHa
HrpaeT O4eHh BAWHYIO PONL BO Reex pacyerax. OGHUYHO CRONLMEHHE BHpE~
JKaeTcA B NPOLEHTEX.

Korza MH BK/lio9aeM B ceTh HeRarpyKeHHHH ABUTATENb, TO
B TepBele MOMEHTH /1 PABHO HJH OJH3KO K HYJO, YacToTa
Bp2ILIEHH: NOJA OTHOCHTEJALHO poTopa N-—fi BeIHKA H HHIY-
OHPOBAHHAA B POTOPE 3, A, €, COOTBETCTBEHHO TAKXKE BEJIHKA -
OHa pas B 20 NpPeBOCXOMMT TY 3. A. €., KOTOpas BO3HHKaZET B
porope npH paGore ABHraredAs ¢ HOpManeHON MomHOCTHIO. Tok
B POTOpe NPH ITOM TOME SHAYHTENLHO NMPEBOCXOAHT HOPManh-
Hufi, JlBUrarenrs pazpuBaeT B MOMEHT NYCKA HOBOJBHO 3HAYH-
TeNLHEI Bpa2ICHIHI MOMEHT, H TAK KAK HHepLHR ero Cpae-
HUTENBHO HeBeAMKA, TC HACTOTZ BPAIleHHA poropa OucTpo
HapacTaeT H NOYTH CPABHHBAETCS € YacTOTON BpalleHHS NOf,
TaK YTO OTHOCHTEALHAS HacTOTa HX CTAHOBHTCA NOMTH paBHOf
HYJHO H TOK B poTope OHICTPO cnaiger. s ApHrateneit Mmaioi
H cpeiHefi MOIIHOCTH KpaTKOEDeMeHHAs Heperpy3ka HX NpH
NycKe He OpPeICTaBJfseT ONacHGCTH, NPH 3aNyCKe Xe O4YeHb
MOIIHEIX ABHTatencl (QecATKH H COTHH KHJOBaTT) DPRMEHAIONCA
CHenuanbHLie MYCKOBHIE PeocTaThl, ocAaasiomue Tok B ofMOT-
Ke; MO Mepe IOCTHIKEHHA HOPMAJBHOH %ACTOTH BpalleHns po-
TOpa 9TH PeocTATH MOCTENEHHO BRIKRIGUAIOT,

Ilo Mepe TOro xak BoapacTaer Harpyska AB#TaTeNs, Ta-
CTOT2 BPAIIEHHA POTOpA HECKONBKO YMEHBIIASTCS, HWACTOTA Bpa-
UIEHHS DO OTHOCHTEALEO pPOTOPa BO3PacTaer, H BMECTe ¢ TeM
PACTYT TOK B pPOTOpE ¥ pa3BHBACMEI ABHraTeNeM Bpalliaiollni
MoMeHT, OnHako A% HIMeHEHHS MOIIHOCTH MBHTATeAs OT
Hy/d A0 HOPMAJABLHOTO 3HAYERHA Tpe(iyeTcA OYeHb He(ONEBHIoe
H3MeHeHHe YaCTOTH BpalleHrs poTopa, npuMepHo Ao 6 % or max-
CHMATLHOIO 3HAYeHHA. TaKHM O0DA30OM, ACUHXDORHBIL HIpex-
dasnvtll Jareament COXPAHAEM NOYHUL HOCMOSHHYIO Sacmomy
SPALUEHILA POMOPA NPU OREHG LIUPOKLX KOACOAMUAX HAZPYSKY,
PeryaupoBaTh 3TY YacToTy B NPHHUMIE BOSMOXHO, HO COOT-
BETCTBYIOIHHe YCTPONCTBA CIOMKHE H HEIKOHOMHUHN H HOTOMY
HA DNPAaKTHKE NPUMEHMOTCA O4eHb peixko. Ecanm MauuHe,
NPHBOJHMLIE B AeficTBHe ZBUTATENeM, TPeGylOT HHOH HacTOTH
BpalleHHsa, YeM STOT JABHraTenb Jaer, TO APEANOYHTAOT OpH-
MEHATD 3y6aThie HAH PeMeRHEe NepeladH ¢ PasIHIHNMH nepe-
JaTOMHBIMH 9HC/IAMH.

Camo cofoft pasymeercfl, Yr0 MpH BO3DACTAHHH HATPY3KH
ABUTATeNR, T, €. OTJ2BaeMOd HM MeXaHHYECKOA MOIMHOCTH,
JOMKEH BO3PACTATh He TOJLKO TOK B POTOPe, HO H TOK B (Tar
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TOpe AN TOro, YToGH! ABHIaTENb MOF NOIIOMIATL B3 CETH COOT-
BETCTBYICILYIC SJEKTPHUECKYIO MOILHOCTE, DTO OCYIRECTBAACTES
ABTOMATHYECKH BCIeHACTBHE TOro, 4YTO TOK B POTOpe TaKKe
CO3A3eT B OKPYHAIOWeM NPOCTPAHCTBE CHOE MATHHTHOE NOJe,
BO3ZeACTBYIOIIEe HA OOMOTKH CTATOPA H MHIAYUHDYIOIIEE B HHX
HEKOTOPYIO 9. 1. ¢. CBASh MeXIy MArHHTHHIM NOTOKOM POTOpa
M cTaTcpa, WAH, KAaK TOBOPAT, «PeakIUf AKOPA», OGYCAOBAN-
BaeT H3MeHeHHA TOKa B CTaTope H oflecieyHBaer coraacoBaiue
SMEKTPHYECKON MOMACCTH, OTGHpaeMofl H3 CeTH, € MexaHH-
yecKON MOIMHOCTLY), OTRZapaeMofl asurareneM. [eranu storo
nponecca ACBONLHO CHOMHEL, H MBI B HHX BXOAHTL He GyAemM.

Oqenp BaxHO, OAHAKO, TOMEHTDH, YTO XOTA HEROTPYKEHHbI
ABATaTENb ¥ OTOHPAET OT CETH TAKOE KOJAHYECTBO DHEPTHH, KO-
TOPOE COOTBETCTBYET cOoBeplHaeMoli HM pafore, HO OpPH HeAO-
TpysKke €ro, KOrfa TOK B CTATOpe Najaer, 3TO OGYCJIOBACHO
BO3pacTaHHeM HHAYKTHBHOTO COHpPOTHBRJACHHA cratopa, T. €.
yMeHbileHHeM Kos(puuuenta MomHoctH (§ 163), uro moprut
YCAOBHS SKCIMIyATalHH CeTH B ueaoM. Ecaun, Hanpamep, ans
pafoTH CcTaHXa jJoctartouHo MomHoctH 3 KBT, a Mu ycraHnoBuM
Ha HeM motop 10 kBT, TO AanHOe NpennpHATHE NOYTH HE NMOHe-
cer yuiepfa — MOTOp BCe PABHO BO3bMET TOAbKO TY MOUIHOCTD,
Kotopad Tpefyercs A ero paloTs, IIOC NOTEPH B CAMOM ABH-
ratene *). Ho Takoft HeAorpyxemHufi MOTOpP HMeer Gonniloe
HEIYKTHBHOE CONPOTHBNEHHE H YMEHbWAeT KosdPUIHEHT
moinHocTH cetH, OB yOHTOYEH ¢ TOYKH SPeHHA HapojHOro
xoasificTea B uedaoM. YroOH crumyauposate Gopbly 32 NMOBLI-
weHHe kodpduiineRTa MOUHOCTH, OPraHHSaAlHHE, OTIYCKAIOIIHE
ROTPEOHTENAM SNCKTPOSHEPTHIO, MPHMEHAIOT CHCTEMY TPadoB
34 CJIMITKOM HH3KUH MO CpPaBHEHHIO ¢ YCTAHOBJISHHOA HOpMOR
KO,BQ)(I)HIIHEHT MOIHHOCTH H noom.penﬂﬁ 8a ero aOBRIHIEHHE.

Iosromy npu paGore ¢ ApHraTensaMH HeOGXOZHMO TREPHAC
col/oaTh CReLYICIIHe RpapHJa;

1. Heobxodumo ecezda nodbupamse daueamests maxoii mouy-
HOCMUY, Kakyo axmuaecky mpebyem npusoduman um ¢ Oed-
cImBue MQUUHG.

2. Ecau nozpysca Osuzamenn ne docmuzaent 40 % wopsaas-
HOII, G ODMOMKIL CINAMOPA BKAONEHD! MPLYSOAGHUKOM, MO yeae-
cooBpaano nepexaouums ux xa seesdy. Ilpr sToM HanpsKenMe

Ha oOMOTKax yMembimaercs B8 V'3 pas, a wamarawauBaiomui

*} Momnwf motop, patotaomuft ¢ Heporpyaxofi, T. e. PR MAAOM KO-
asbduLKeHTe MOMHOCTH, Geper SOALIIHE TOK, YeM MOTOD, DACCHHTAHHLIA HA
AAHHYIO MOLIHOCTH, A TaX Kak NMOTEPH ha JUKOYAeBO TelJIo {HarpeBaHHe Npo-
BOAHHUKOB TOKOM) PACTYT KAK KRajApaT TOKa, TO H Hecno/esHuHe NOTepH MOML-
HOCTH 8 HEAOrPYXeHHOM MoTope Goabilie, uem B MOTOpe, paboTaiimem npe
HOpMaNbHOfl MOULHOCTH,
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TOK — NOYTH B TPH Pasa. B rtex cayvaax, Korxa Takoe nepe-
KI0YeHHe NPHXOXHTCA MPOHSBOAHTh 4acro, ABHraTelh BKJIO-
YAT B CeTh NPH MIOMOMIM MePEeKHIHOTe pYGHALHHKE MO cXeMe,
n306pakennoh Ha puc, 357. B onnoM nosaoxkenun pyGHILHHKA
OOMOTKH BKMIOYCHH TPEYTOVBHUKOM, B ZAPYIOM -— 3BE3R0M.

P

1 V4 T Ia’ PN

e A =t
Puc. 357. Cxema nepexsioueHns of- Puc. 358, Czema mimoue-
MOTOK JBHTaTeNH € TPeyroJbHHXA HEfl AAH M3MeHeHRHA Ha-
(monoxenne pySuaeunka I, I, I) Ha NIPABACHNA BPAWEHAS ThHexX-
3neany (nonome{alae"pyﬁmwaxa II, thasnoro RBHTETENS

Jas Toro uroOH BaMEHHTh HanpaBjieHHe BpallleHHA Bajaa
IpHraTesIn Ha ofparHoe, HeoOXONMMO NMOMEHATE MeCTaMH Jpa
JUHeAHMX NpPOBOAA, I[IPHCOSAMHEHHHX K JBHrare/o. 3710
JErKo OCYIIECTBHTD NPH MOMOIH ABYXNOMIOCHOrO HepeKaoua-
Tend, Kax nokazaHo Ha puc. 358. IlepeBosn mepekmouaredb
13 nonoxenua [—I B nonoxenne IT—II, mu Mensem Hanpae-
NeHHe BPAleHHA MarHMTHOTO NOJS M BMeCTe ¢ TeM Hanpab-
JIeHHe BpalleHHA Baja IBHLATENA.

Mso1 BUZEAH, YTO NMPH HATHYHH B CTaTOPE JBHCATENs TpeX
KaTymeK, CMEIeHHRIX JPYT OTHOCHTeNbHO Apyra Ha 120°,
MarHuTHOE NOJIe BPAIAETCH C YacTOTOR TOKA, T, €. COBEpIuaeT
oznue ofopor 3a 1/50 yacTe cexyuan, uan 3000 o60poTOB B MH-
Hyty. Tlouth c takof ke uacroroll GyfZer BPAIATHCR M BaA
ApHTareasa. Bo MHOTHX ciyuasx Takad 9AcToTa BpalleHHA
SBAAeTCA ypesMepHo Goanmoff, YTo6H yMEHBIUHTH ee, B CTa-
TOpe ABHraTe/s PA3MemaloT He TPH KATYWIKH, & MecTh HJH
JBeHaAuaTh H COSAHHANOT MX Tak, YTOObl CeBepHble H JMKHEIE
NOMOCH MO OKPYMHOCTH C€TaTopa udepenopaiuch. [Ipm 9TOM
noJIe NOEOPaYHBAETCA 32 KauKANHA NepHOJ TOKA TOABKO Ha NONO-
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BHHY WJH YeTBepTh ofopoTa, T, € Bal MAMIHHB! Bpaliaercd ¢
uacroToit 0xoAo 15600 mau 760 oSoporoB B MHHYTY.

Haxownen, eille 0AHO NPAKTHYECKH BAXKHOE 3ameyande, JIpu
NOBpeIKIeHHH (Npoboe) H3ONAIHH CTAHHHH H KOXYXH SeKT-
PHYECKHX MAWIHH H TParCcOPMaTOPOB OKa3HBAIOTCA NOX Ha-
DpsKeHHEM OTHOCHTenbHO 3eMad, IIpHKocHOBEHHe K 3THM
YACTAM MAILKH MOMKET NPH TAKHX YCJIOBHAX OHIThL ON2cHBIM LA
mogef. Ia npenynpexzenus stofi omacHoCTH caefyern npu
ranpsowenuax cesuue 150 B omuocumeavro 3emau sasemanmo
CGRUNGE 18 KDXCYXY SACKIMPUYeCKIYX MOWUK U Mpancdopmatmo-
pog, T, e. HAAGKHO COEOHHATH HX METANIHISCKHMH NDOBOAA-
MH HJIH CTEPXKHAME ¢ 3eMaell, 210 BRIMOIHASTCA [0 CIEUH2b-
HLIM TpaBHJIaM, KOTODble HEOOXOIHMO CTpOrC colVionaTh BO
H36eKaHKe HECYACTHHX CJIYYaeB.

§ 172, dnexTpoABHraTeNH NOCTOSHHOrO ToKa. Bpamas rene-
pPATOp NOCTOAHHONO TOKa KakoH-HHOyAb> BHeiHefl CHJOH,
MHI 33aTPauHBaeM OnpeieieHHYI0 MEXaHHYECKYIO MOIIIHOCTD P,
a B CeTH HOJY9aeM COOTBETCTBYIOI[YIO SACHTPHUECKYI0 MOIU-
Hocth P,,. [lpomenaeM Teneph ¢ reHepaTtopoM HOCTOAHHORO

/0
X /e s /
By b 47
8 {
Puc. 359. BosankroBeRue 4
BpANILAIOIIETG MOMeHTS, Jefi- / / I}G
CTBYIOUIEr0 Ha OOMOTKY € vi
TOKOM, HBXOASIYICA B aél /
MAarHATHOM NOAE
) ¥
/ f}'
)
(74

TOKa ofparHeift onuT. TIoAKMOYHM K 3KHMAM reHepaTopa Ka-
KOR-HuOy b BHEMIHUA HCTOYHHK TOKA, HANpPHMED AKKYMYAsf-
TOpHYIC Garapeio, H NpONYCTHM TOK OT STOTO HCTOMHHKA uepes
HHAYKTOp H AKOPh reHepaTOpa, COENHHEHHHE MOC/ASOBaTeNb-
HO WJIH NapanjenbHO, K2K Ha puc, 339 u 340. Mu yBuZHM, UTO
TOTYAC 3Ke AKOPb IeHepaTopa Npujer B0 BpailleHue. CoelHHHB
Bal AKOPH €O CTAHKOM, MK MOXEM NPHBECTH B ABHKeHHE H
ctaHok. ['enepatop Gyner Tenepdb paboraTs KaK BJASKTPHYSCKUA
ABHratens. Tenepb nNpeBpaleHHe SHEPrHH NPOUCXOAMT B obpaT-
HOM HAnmpapjeHMH: MB 3aTpauHbaeM ONPEAEAECHHYIO BJAEKTPHU-
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ECKYI0 MOIIHOCTD P, KOTOPYIO MBI 32HMCTEBYEM OT BHeLIHEro
HCTOUHHKA TOKA, H NPEBpalaeM.ee B COOTBETCTBYIOULYIO MeXa-
HHYECKYI0 MOWHOCTE P, ..

[lpoucxoxmeHre cHJ, cO3HAIOIIAX AeHCTRYIOUWNA Ha AKOPh
SJEKTPOABHIATENR BPAIAOWUA MOMEHT, NOHATh HETPYAHO,
Korza Mu1 pponycKaeM TOK Yepe3 BHTKH 2KOPA, HAXOAAILHECT B
MATHHTHOM NOJE€ MHAYKTOPa, TO Ha HHX JAEACTBYIOT CHJIL,
NepreHHKYNAPHble K HaNpaBIeHHIO TOKA H HaNpaB/ieHHIO
HHAYKUKMH MarHHTHOTO HOJIA;, HanpapAcHHEe 9THX CHJA MOXeT
6LITH OnpefenieHO Mo NpaBuny Jesoft pyxu (§ 133).

Ha puc. 359 mokasanu cuiel, 2eHCTBYIOMHE HA OTHEMNbHBIE
MPOBOAHKKH OGMOTKH (CEKHUHM) AKOPA B MOMEHT, KOFAa f/10-
CKOCTh 3TOR OGMOTKH PAacnONONKEHa NOJ HEKOTOPHM YIVIOM K
HanpapiAeHHi0 MATHHTHOTO NoJas, Jierko BAfeTh, UTO CHJH,
BeficTBYIOINMEe Ha IPOBOXHWKH be, ag # de, Jexainne B 0~
CKOCTH, MepHCHIMKYAADHON K OCH BpalleHHs, BeelAa Hamnpap-
JIeHR Napanensto sTof# ocH. [TosToMy OHE He ¢03Ja10T Bpamalo-
IET0 MOMEHTa SKOP®, a cTpeMaTca Aus AedopMuMpOBATh
(ckaTh HAM pacTAHYTH) ero o6MoTKY. CHAN e, AeHCTBYIOmMHE
Ha mpoBoAHMKA ab M ¢d, napannenbHEE OCH BPaIEHHS, Mep-
NeHAUKYNAPHH K 3TOH OCH H CO3JAT BpallAlouuli MOMEHT,
KOTOpHI ¥ NPKBOAMT BO BpalleHHe Bad SIKOPS H CBA3AHHEE C
HHM BajJkl CTAHKOB, OCH TPaMBaeB M T. M.

HelicTBylolHA Ha AKOPL MeXaHWYeCKHH Bpall2OWHHA M0-
MeHT KMeeT HauGoJbliiee SHAYEHKE TOTAA, KOrAA COOTBETCTRYIO-
t1as OOMOTKa AXKHT B IMIOCKOCTH, NapaieNbHON HaNPABACHHIO
marauTHOTO nosd. Ilo mepe moBoporTa OGMOTKH STOT Bpallaio-
Ui MOMEHT YMeHbIAeTCA H ofpamaeTcs B HY/Ib, KOTAa 06MOTKA
CTaHOBATCHA NEPNEHAMKYAAPHO K HANPaBJCHHIO nois. B atom
NOJOXEHHH CHAN, JAeHcTByiolnHe HA NPOBOAHHKM ab u od,
JeKaT B OZHOHA RJOCKOCTH (MAOCKOCTH OOMOTKM), TAK YTO OHH
He CO3/IaI0T BPalaiomero MOMeHTa, a CTPEMATCA TOALKO Jedop-
mupoBath oOmorky. Ilpn panbuefitiem nopopoTe OOMOTHH
3HAK BpallAWOIIer0 MOMEHTA MeHSeTcs, T. e, OH HauMHAeT
IeHCTBOBATb B NPOTHBONCAOXKHYK cTopody. [lostomy, ecam
66l He OLIO KOJJIEKTOpA, TO HanpapieHHe BPaUlAIOHiero MOMeH-
Ta MeHAnoch OH mOC/Ee Kamporo fionyofopoTa sikops, B AdH-
TebHOE BpatneHHe G0 OB HeBo3MOKHO. Ho, Kak Mbl BHAETH,
KOJVIEKTOP KOMMYTHpYeT (W3MeHsieT) HampabieHHe TOKa B
o0MOTKaX KakK Pa3s B Te MOMEHTH, KOTAa OGMOTKA CTOMT nep-
DEHAHKYAAPHO X JUHWAM nmoxf. Baarogapa stomy Bpaulaio-
i MOMEHT COXPaHseT CBoe HanpaBieHHe M AKOpb Bpalitaetcs
NOCTOAHHO B OAHY CTODOHY,

Takum oGpasoM, xo20a mauuna pabomaem KoK eERepamop
NOCMORKHO20 MOKA, MO PO1b KOAICKIMOPA SAKAIONAEMCA 8 8-
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RPAMACKLUL NEPEMERHOZ0 MOKE, URDYLUPYeMOZ0 & ee OOMOMmRax,
a Koeda mauuna pabomaem xarx dsuzamenb, mo KoAAEKNop ma-
Kust oce o0pasom ebinpAMARENs SPGUGIOWUL MoMeRm, m. &.
BACMAsALem MAWUHY JAUMEABHO EPALIMECR 8 60RY cmopony.

Hanpasaenne BpamieHdf KOMIEKTOPHOIO ABHraTeNs 3a-
BHCHT OT COOTHOIUeHHA MeXIy HalpablieHHeM MarHyTHOrO
noAA WHAYKTOPA ¥ HanpaBieHHeM TOXKa B AKope. Pasnyumne
BO3MOJKHbIE 3Jlech CJYUal R3oOpaxeHnw Ha puc. 360, us Roro-
poro BUAHO, HTO, A8 TOTO WTOULI H3MEHUTh HANpPaBJEHHE

|

S
@
@
(»)
.4

Puc. 360. HanpapsenHe BpammeHHA XBHTAaTeNf NOCTORHHOTO TOKAa B 3a-

BHCHMOCTH OT HATIPEBAGHHA MATHHTHOTO ROJIA 3 RATIPASJAEHUS TOKA: KPyAs

KM € KpecTHKOM -— TOK HanpamdeH OT HAC, KPYXKHE ¢ TO4KOfl — TOK Ha-
npanﬂen K HaM

BpallleHMA ABHraTeasl, HYKHO H3MEHHTb HANPaBJIEHUE TOKA
Aubo 8 AKope MawHHEL, AuBo ¢ ee undyxmope. Eciu e Mut
O/IHOBPEMEHHO H3MEHUM HalipaBienue ofoux TOKOB, HanNpHMeEp
NPHCOERAHHHM TOT 323KHM MAalUMHE, KOTOPHH paHbile OB ¢oe-
JHHEH C NOJOMKHTEIbLHHM 38a:KHMOM CeTH, K OTPHUATEALHOMY H
Hz2080pOT, TO MamHHA OYJAeT OPONOJIKATL BPAlaTLCA B MpPEX-
HIOI0 CTOPOHY.

Hs atoro sicHo, YTO CHAGXKeHHLI KONIEKTOPOM SMEKTPOARH-
raTeib MOCTOAHHOTO TOKA MOXKeT paboTaTh B OT CeTR NepeMmeH-
HOI'O TOKa, TMOTOMY 4UTO NPH KaXKA0OM H3MeHeHHH Hanpapnegnd
TOKa OyleT ORHOBPEMEHHO HSMEHATLCA M HANpPaBlIeHHe TOKa M
B MHAYKTOPEe M B fikope. OaHaKO TaKHe KOMJIEKTOPHBIE IBHTA-
TEJMH NePeMEHHOro TOKA NPHMEHAIOTCA CPABHHTENbLHO PeiKo,
NpeHMYLIeCTBEHHO B BHJS ABHrateed Manod MouHocTH. B Tex-
HUKE 4alle BCero NPHMeHmioTca onucaHHule B § 171 Tpexdas-
Hule 3ACKTPORBHTATENH C BPAMIADMIEMCH NOJEM.

172.1, Ilpomepbre npapEiBHOCTE pAC. 360 NPH HOMOMH NpasBkAa
H JeBOR PYKH.

CuiiLl, acHCTBYOUIHE B MArHHTHOM NoJe Ha NPOBOAHHKHA
AIKOPA, N0 KOTOPHIM HAET TOK, CYINeCTBYIOT H TOrA&, KOTHA
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9T0T TOK BO3HHXAaeT B pesyabTare HHAYKUHH, T. €, MalUHHA
paboTaeT Kak I'eHepaTop, M TOrAa, KOTJA 3TOT TOK NOCHLIaeTcs
BHEIIIHHM HCTOYHUKOM, T. €. MallHHA paboTaeT Kak ABMIaTelb,

Korpa mamuna paoraer Kax resepartop, 3TH CHJBI IO Nipa-
iy JleHua manpasieHsl Tak, yTo6b Co3jaBaeMuhii HMH Bpa-
[MAOMEA MOMEHT TOPMO3HJ NPOUECC, BHOHIBAIIUA HOABAE-
HHE HHAYUHPOBAHHOH 3. Ji. €., T. &, OHA NPOTHBOMOAOKEH
TOMY MOMEHTY, KOTOpHA NpPuBOAKT TeHepaTop BO BPAIIEHHE.
Takum oGpasoM, B 9TOM CJydae NPHBOASIHE TIEeHEPATOP BO
BpallleHHe BHENIHWe CHJB JOMIKHH NPeoAoeTh, YPABHOBECHTh
Te CHJbl, KOTOpLle NefACTBYIOT Ha SKOpb B MATHHTHOM IOJE,
INossaTHO, YTO 3TH CHJABL TeM Govsiblle, 4eM GONBLIE TOK B AKOpE,
T. €. geM GONbINE 3NEKTPHUECKAA MOIUHOCTb, noTpelfiseMmas B
CETH, KOTOpYK> nutaer reneparop. [lostomy no mepe Boapa-
CTAHHA NCKTPHYECKOH HAIDY3KH reHepaTopa, T. €. OTAaBae-
MOH uM 5JeKTpHUecKol MomuocTdH P,,, BO3PAacTaeT H MEXAHH-
wecKasd MOIMHOCTb P .., KOTOPYIC HYXKHO 3aTDaTHTb, YTOGH
TIOAfiepIKATh €TO BpalleHHe ¢ npexHeR YacToTol. B aTOoM Jerko
yGenuTbca, ecyid 1onpoGOBATH BpPaLiATh POTOP reHEpaTopa
or pyku. [Ipn paGorte renepatopa BxoaocTyio {63 Harpyskn)
HJH OpH OdYeHb Manol Harpyske HaM DPHXONHTCH HenaTh
JIHUIb o4eHb HeGoJAbINOe YCH/RE, YTOOH Bpamath ero. Ho ecau
Mbl NOAKMIOYUMM K TeHEpaTOPY JaMNOYKY HAKAAMBAHRKA MOIUI-
HOoCThIO, cKameM, 100 BT u nonpoOyeM BpaiaTte poTop TeHe-
paTtopa TaK, 4roSbl 372 JaMIIOYKA ropesia HOPMANBHHIM Hakd-
JaoM, To yBenumea, 4To 3170 ouenbd TpyAHO. IlpuxomuTen satpa-
4yuBaTh GOMLILOE YCHAWE, YTOOH MPEOAONEeRaTb CHJH, AehcT-
BYIOIDMC B MAPHHTHOM IIOJI¢ HEAYKTOPa HA AKTHBHEE NPOBOA-
HHKH SKOPSH, Y€PE3 KOTOPHIE Teneph NPOXOAMT TOK 0KoNo 1 A,
Taxknm o0pazom, N0 Mepe BO3pacTasHua HATPY3KH TeHepaTopa,
T. €. OTRaBaemofi MM 3xekTpuueckofi mommoctn P,,, Bo3dpa-
CcTaeT ¥ IMOLACIEAEMAR MM MeXaHHYecKas MOUWIHOCTb P,
nHeo0xojuMan AAA NOAACPIKAHHA MpeXKHeH YactoTHl BpAUEHHS
poTOpa H NpeKHero HaNPAMEHHA B CETH.

Touno Tak xe, Korga Mammuaa paforaeT B Ka4ecTne ABHIA-
Te/15, NPR BO3PACTAHHEA e MeXaHRYecKOH HaIDYSKH, T. €. NpH
YBe/IHYEHHH OTHABaeMofl e Mexasudyeckodl mowmoctH P,
JOMKHA COOTBETCTBEHHO BO3PAcTaTh H MOTACILAEMAs €0 u3
CeTH SJMEKTPHUYECKAn MomuocTh FP,,, 7. €. NOMKeH YBenHuH-
BaThCH TOK Yepe3 fKOph. B NpaBMABHOCTH 2T0TO Jerke yGe-
JUTBCS, BEAIOUHB B Lienib AKops amnepuerp, Korma asuratens
pafoTaeT BXONOCTYIO HJIM COBeplIaeT o¥YeHb Heboabiuyio pabo-
TY, TOK B LiENH SIKOPH OUeHb MaJ. Y BeJHYHM Tenepb HArPysKy
AKOPA, HAPHMEP TOPMO3A €T0 Bal HJIH HPHCOENUHMB K ABHIA-
TeMO KAKOH-HHOYAb CTaHOK. Mbl SaMeTHM, YTO MPH ITOM TOK
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yepe3s fIKOPb, H3MEPAEMBIN aMUePMeTpOM, APTOMAaTHUECKH
YCHAHTCA 10 HeoGXOMMMOre 3HaUeHUS, NpPH KOTOpOM oTlHpae-
Mas OT CeTH 3JeKTPHYECKas MOUIHOCTL PaBHA 3aTpavyupaemod
ABHTATENEM IIOJMEe3HOK MeXaHHUeCKOA MOUIHOCTH NJC Heus-
OeKHBI@ IOTEPH H3 HATPEBAHHE NPOBOAHNKOB TOKOM (XKOYJIEBO
Tenao), Ha MepeMarHuunBaHye Xene3a B AKOpe H Ha TPeHHe B
NBHMYIIMXCH HYacTAX COeJIMHEeHHOro ¢ uelf cramka.

BT0 aBTOMATHYRCKOE COIVIACOBAHNE WIEKTPHUSCKOH MOMWIHOCTH € MeXa-
Hryeckoll HensGEIKHO CAGLYeT Ha BaKOHA COXDaHeBus spepruu. Ho Xak ono
npoKcxonut? BJaarofapA KaXoMy NpoHeccyY YBeNHIHRAETCS HAYLIHA gepes
AKOPpb SJeKTPAYeCKHH TOK NPY YBeJAHU¢HHAE MeXaHHAecKof HATPYSKM ABH-
rarean? Urof OTBeTHTL Ha 3TOT BONMpOC, HYMKHO HMETb B BHAY, uTO Hesa-
BHCHMO OT TOTO, padioTaeT AH MALIHHA XaK I€HEePATOD HAH KAK JBETaTedb,
B BHTKaX ee SXO0PA, BPAaMaIHXCA B MArHHTHOM NOJe HHAYKTOpa, EOJHHEAST
HEIYLUHPOBaHHASA 3. I C. ¢y, HAaNpaBJcHHad, cOTacHo NMpaeuay Jlenua,
NPOTHBOTIOJIGHKHO HANDPAXEHNI0 BuemHed ceTH Upyew, B KOTODOR Malinna
npucoemmireta, Takpm 06pazoM, B NenH AKOPH QaKTHIECKH AeHCTBYET Ha-
npsmenue, paptoe pasHoctd Uggem — ¢, H 1O 3axony OMa Tox B AKope

I o= Unnem“'é:f
AL s

(172.1)

rae Rgy — 8KTHEHOE CORPOTHBJAGHUE AKOPH.

Ecin Upyery > 1, TO SHEPrua OTGHpacTCs O CETH, 1. €. MamMua pa-
GoTaeT Kag jurartels, ecmu ae Uupen< s TO MalltHA OTRRET DHEPrHIO
B CeTh, T, &, pafioTaeT KaK TreHeparop. HHAynupoRanHad 9. A ¢. &7 Tem
Gonbme, yeM Goapiie HacToTa BpameHns AKops. IToka marpyska geurarens
Maha, POTOp €10 Bpamaerca GHICTPO, KHAYIRPOBAHHAR 9. J. C. ' Beuka H
nouTd pasHal/ggey ¥ TOK B gXope oueHb cal. [Mpr yBeawveHHM MexaHnve-
CKON Harpy3Kd QBHTaTesNd QacTOTA BpalleHka poTopa yOHBaeT, ARAYIHpPO-
BauHan 3. 1. . &'; yMensiiaercs A 10K J,, B AKope BOapacraer,

§ 173, Ocnosunie pafioune XapakTepHcTHHH H OCODEHHOCTH
RBHTaTejiell NOCTOAHHOTO TOKA € NAPANAENABHLIM H [OCIEAO-
paTeAbHuIM Bo30ykAennem. Kak B B cayuae reHeparopa, oG-
MOTKH HHAYKTOPA H AKOPA LBHIaTeNd MOrYT ObITh COSAMHEHb
anGo nocaeposaTeabno (pre. 339), Audo napanneasuo (puc. 340).
B nepeoM caydae HBHIraTeAb Ha3bIBAKOT Jauzamenem ¢ nocaedo-
eameavabin 6030yxclenuem (WIH cepuecHsim deuzamencr), BO
BTOPOM - Qu2ameseM ¢ RAPAAICAbHHM B030yNcOeHUeM (WIH
wynmogoin Oguzamenen). [lpaMensioTes Takke dsuzameni €o
cmewannbin 6o3bynclenuen. (Komnayro-dsusamesit), B KOTOPbIX
YyacTt OOMOTOK HHAYKTOp& COSJHHEHA C AKODEM NOCIAeNOBa-
TEABHO, 4 YaCTb Mapasisieabno, Kakap#i U3 3THX THNOB JBHTAa-
TeJell HUMeeT CBOM OCOOGEHHOCTH, Aedaiolllie ero npHMeHeHHe
Ieflecoo6PA3HBIM B OAHHX CJAydadaX M HellenecooOpasHeiM B
JpYTHX.

1. Jsuzamenu ¢ napariersrioin sosbyndenuen. CXema BRIO-
ueHHA B C€Thb ABUraTeseii 910ro THNa NoKazaHa Ha puc, 361.
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Tax Kak 3zech Henm AKOPS H HHAYKTODA HE 3aBHCAT ADYT OT
Ipyra, T0 TOK B HHX MOMHO pPeryJHpOBaTh He3aBHCHMO TIPH
MOMOIIH OTAEMbHLIX PEOCTATOB, BKJICYEHHHX B STH HeNH.
Peocrar Ry, BKMOUEHHLIt B leNb RKOPA, HA3BIBAIOT MYCKO~
BEIM, a peocTaT R, BKJIOUCHHLA B Lenb HEAYKTOPA,— pery-
nupoBounbiM, [Ipn nycke 6 x0d Osuzamern ¢ NAPAAICALHOIM
8030yxcoeruen nyckodoll peocmam OGoaxcer Goimb 0OASAMEALHO

Loy

Pre. 361, CxeMa BKTIDUEHHN ARHTATENH
¢ napanaeabHuM Bo3byRIeHHes, JlaTyr-
man myra I, Do wRotopoll apuKerch
pHYAr DYCKOBOrO peOCTaTa, dYeped 3a-
@ IKHM 2 NPHCOSAHEEHA K KOHIY PeryAHpoO-
AYeK  BOYROTO peocTaTa, a 4qepes sAmaM 3 —-
K NYCEOBOMY peocTaTy. 310 jedaetcs
AAR TOrD, 4TOUW FApPE HepeBoAe MyCKo-
BOTO PeOCTaTa Ha XOA0CTOAl KOHTAaKT
4 W BHKMOUEHHH TORA Lelb BO3ICYH-~
HeHHA He paspuBaiach

Ryee

ADAMOCMIBIO 8KMOYEH; MO Mepe TOTO Kak ABHraTenb HabupaeT
MACTOTY BpAlLEHWS, CONPOTHBNEHHE PeocTara R, MocTe-
MeHHO YMEHbLIAIT B NP AOCTHKEHHH HOPMANbHOH YacTOTH
BpalIenisa 3T0T PEOCTAT BHBOAUTCA H3 HEMH NOMHOCTbIO, JBw-
rateay ¢ NapaafeAbHHM BO30YXIeHHEM, OCOGEHRO ZHAYHTEMb-
HOHl MOLLHOCTH, HH B KOEM CJiydae HeJIb3A BHJAIOHATH e3 MycKo-
BOFO pencTata. TOUHO TaK e NpPH BRIKMOYEHHH ABHTATEIA
c/iefyeT CHayala IIOCTENeHHO BBECTH peocTaT H JHWb mocse
FTOr0 BHIK/AIOMHTL PYOUILHHK, COSSHHAIOWIHA HBUraTeab
COTHIO.

Herpyaso mnoasTs coofpakenss, KOTOPHIMH BHSBaHH STH Npasuia
BH/IOYEHUT B BHEMOUEHUA ABuratencl, My pujenn (cm. dopuyay (172,1)},

4TO TOK B AKOpe v &
siem & i

rhe Upgem — nanpmeenne cemd, a §y—9. A C., HEIYIMPOBAHHAR B OOMOT-
KAX SKOpA. B mepBHl MOMEHT, KOI/1a ZBKTATCAD eMe He YCned PacKpyraTs-
cH B HaOpaTh AOCTATOYHYH YACTOTY BpameHud, 8. X. ¢, &7 0UeHb Masa o TOK
4epe3 HKOPL NpRO/MIMEHRHO PaBeh

IIR_

Fi . Uspyem
3 LUy SO
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Conpotuaienye RKODA OOHYHO OYeHb Mamo, OHO PACCUNTHRASICA TAK,
yTO0H NafeHke HalpAKeHud Ha Arope Ug,=I,. R, He npepnmaro 5—
10 % OT HaTPAKEHWA COTH, HA KOTOPOR PACCIHTAH RBHraTeab. [l0aToMy npH
OTCYTCTEHH MYCKOBOTO PEOCTATA TOK B NEPBHE CeXyHAH Mor Ouf B 10—20 pas
DPEBHCHTE HOPMANBHNH TOK, HA KOTOPHHA PACCYNTAH ABUTATEN: IPH MOAHOR
HArpy3Ke, a 5T0 AAA HEFO OYeHb onacko. Ilpu sBeAecHHOM Xe mycKoBOM peo-
cTaTe ¢ cONPOTHB/ACHHEM Rpyex MYCKOBOR TOK Wepes fKODb

7
H =E-————“°m . 173.1
nyex ax + Ruyex ( )

ConpoTup/ieRie MyCKOBOrO peocTata NoaGEpaloT Tax, Wrolin myckosol Tok
NpeRnlian HOpManbHblft He Govibiwe veM B 1,6—2 pasa,

IloscHAM CKasaHHOS YHCJAOBHM DpuMepoM, IlonoMeM, UYTO ML AMoeM
apAratens MommoctH 1,2 kBr, paccumrammmifi Ha wanpamenye 120 B ¢
HMeOIAl ¢ONpOTHRACHAE HKOPS 5§x=1,2 Om. Tok uepes AKOpPb npH moj-
HOf HArpysKe

1200 Br
Tyopm = 0B =104,

Fean 61 M BRJEOUMAR 3TCT ASHTATE/s B CeTh 5€3 MYCKOBOTO peocTara,
TO B MepERe ceKyHEs TYCKOBOX TOK 4epe3s AKOPh hMed OW 3HaueHHe

120 B

’nycx = l—,-m=100 A,

p 10 pas mpesnmaomee HopMadbHWE paSoumfi TOX B AKOpe. ECAH e Mu
XOTHM, TTODH NYCKOBOf TOK NpeBHINAM HOPMAABHEI He Sonbiue, ven B 2 pasa,
T. €. 6ta paped 20 A, T0 MH ZO/UKHE DOACOPATE MYCKOBOS CONPOTHBIACHKS
TakHM, 9To0B BMeJO0 MECTO PaBeHCTBO

120 B

T TE S et

OTKYZA Rpyee=1,8 Ou.

SlcHo TarkKe, UTO O4f uiyHMOE0Rs O8UZAMEAR OHEHb ONACLHA
BHEANHAR €20 OCMAHOEKA 6e3 GOIKMOUEHUR, HANPUMED 8CALOCM-
8le PE3KoeD GOSPACMANUA HA2PY3KU, TaK KaK TPH 3ToM 3. A. C,
&; mazaer A0 HYJS H TOK B AKOpe BO3PACTaET HACTOALKO, TTO
H3OLITOK BHIAENAEMOTO B HEM JUKOYJIEBA Tela MOXeT APHBECTH
K pacivIaBlAeHHIO HIOAANMH HJIH JaKe CaMBX BPOBOZOB OOMOT-
KM (IBHTATe/1b <mepercpaets),

Perymuposouskifi peoctaT Ry, BKMOUCHHBH B lenb HH-
JAYKTOPA, CAYIKHUT L5 TOTO, 4TOGH H3MEHATDL YaCTOTY BpallleHua
JABRTATESNA, YeenuuHeag HIH YMEHBIIAA CONpPOTHBRAEHHE LEeOH
HEJYKTOpa ¢ NOMOIbBIO 3TOTO PEOCTaTa, M H3MEHfAeM TOK B
Hefid MHAYKTOPA, a TeM CaMblM H MarHHTHOS AOJE, B KOTOPOM
BpaitaeTca AKOpb. Mul B#ASNH BHIUE, YTO NPK 3afaHHOH Ha-
Ipyske ABHraTensl TOK B HEM ABTOMATHYECKH YCTAHABIUBA-
erca Takoi, 4TOOH BOSHHKAWWMEA Bpawaiomul MOMEHT ypas-
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HOBEINHBAJ TOPMO3RILKA BPAIKAIOIUHA MOMEHT, CO3ZAaBaeMull
HArpyskofl Buratens, 370 OCyWlECTBAseTCS GMarofaps TOMY,
YTO MHEYUHPOBAHHAA 3. M. C. JAOCTHrAaeT COOTBETCTBYIONICTO
sHavenns, Ho wumAyuupopanHam 3. K. ¢. onpegeasierca, c
OJIHOH CTOPOHH, MAarHHTHOR HHAYKUHel, a ¢ APYro#,~— yacTo-
TOH BPALEHHA STKOPH.

Yem Oonbile MarHUTHHIA NOTOK HHAYKTOPA, TeM MeHblile
ROVIKHA ORITH MaCTOTAa BPALNEHAA ABUTaTens, YTO0H NIOAYYHTE
onpereNicHHOe 3HaueHHe 3. 1. ¢., ¥, Haclopor, YeM chabee
MarHETHHA NMOTOK, TeM Goablie AOMKHA GHITL YacTOTa Bpalle-
uudA. Ilosromy, aas Toro amobw npu sadannod Hazpyske yse-
AUHUIMG  HACMOMY GPAWEHUR WYHIMO8020 O8UZAMEAR, HYNKHO
ocaafums MASRWMADIL NomoK 8 undyxmope, m. e. ggecmiu 6oAb-
twee CONPOMUBRCHUE 6 Yenb UROYKMoPa NPy NOMOLLH PETyNHpO-
BOYHOTO peocTaTa. Hanpotus, «molbi ysenbuums <acmonty
BPALICKUA YHMOBOZ0 JBUZAIMEAS, HYNCHO YOEAULUME MaBHUM-
Hblll nOMoK 6 uxOyKMope, M. . YMERbLIUMS CONPOMUBIEHUL @
yeny undyKmopa, BHIBOEA DEryJupoBOYHHIA peocTar.

C nmoMomibio PETYAHPOBOHHOIO DEOCTATA MOKHO IIPH HOP-
MaJbHOM HaNPAXKEHEH H OTCYTCTBHH HAIPY3KR YCTAHOBHUTH
HOPMaNbHYIO 4acTOTy BpaileRnsa asurareas. Ilpu sospacranum
HAaIPY3KH TOK B AKOPE JOJKeH BO3PAcTaTh, A HHAYUHPOBAAKAR
B WEM 3, A. C,~— YMEHBIIATECA, TO BPOHCXOAHT BCASICTRHE
HEKOTOPOTO yMeHbIUEHHA YacTOTH BPAWNCHHH AKOpA, OnHAKO
yMeHbIieH{e YacToThi BpallleHus, OOYCJOBAEHHOE BO3pacTa-
HHeM HarpysKd OT HYJA 0 HOPMaibHOH MOUIHOCTH ABKTaTensd,
OOBIYHO OuEHb HeIHAYHTENbHO H He npeBnimaer 5—10 % or
HOPMAJLHOR YaCTOTHl BPalkeHHA JAsuraTensn. 210 oSyCACBIEHO
TAABHBM OGPA30M TEM, YTO 8 J6UAAMEARX ¢ NAPALICALHIM 803-
SyncOenuEs MOK &8 UHOYKMOpE HE USMEHACIMCR NPU UBMENENUU
moka ¢ Axope, Ecnu GHl OPH HIMEHEHHAX HATPY3KH MBI XOTENH
MONZEPKHBATD NMPEXKHIOID YaCTOTY BpAlUEHHA, 10 ITO MOKHO
6uno Oul OCYIECTBATD, HECKOABKO H3MEHAS C AOMOUIbKY pery-
JHPOBOYHOI'O peocrata TOK B IllellH HHAYKTOpA,

Taxum obpa3oM, ¢ 3KCONTYATAlNOHHOH TOMKH 3PeHHA JBH-
FaTeny INOCTORHHOTO TOKA C NAPAJLASRbHNM BO3Gy:KjenHeMm
{wyHTOBHE ABMTATENH) XAPAKTEPHIYHTCA CJAEAYIOUIHME ABYMA
CBOHCTBAMMU: 4) HACMOMA UX BPAUUEHUR NPU UIMEHEHUU HO2pY3-
K ocmaemcs nowmnu nocmosrmod;, O) sacmomy uX epaidenus
MONCHO 8 UILDOKUX NPeCerax USMENAMb ¢ NOMOLUBI0 peeyAupo-
sounozo peocrnama. TlosToMy Tague RBHMTaTend AOBOMBHO IOE-
POKO NPHMEHAIOTCSA B NMPOMHIIIENHOCTH TaM, Tie ofe ykasaH-
HHE X 0COGEHHOCTH HMEIOT 3HAYEHHe, HAApUMep AJMA TpuBee-
HUR B JefiCTBHE TOKapHLIX M JPYIHX CTaHKOB, YaCTOTA Bpalje-
HHA KOTOPHX He AO/IKHA CH/IbHO 3aBHCETh OT HATPY3KH,
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? 173.1. Ha puc. 362 nokasaHa cxeMa IWIYHTOBOTO JBHUTATE/IA 8 TaK
HaSLIBAEMHM KOMGHHEPOBAHHHM IIYCKO-PErYNHPOROUHHM DEoCTas
tom. Pasbepurecs B 5TOA cXeme ¥ OOLACHETE, KAKYI0 Pofb HIPAalT

OTAeTLHEE YACTH 9TOr0 peocrara,

Puc. 362. K ynpaxcsenrio 173.1

173.2. HyXuo nyctats B X0, WYHTOBHA ApHraress. Jaf 31oro Rt
HBa PEOCTATA: OXHH H3 TOACTOR MPOBOJOCKH C MAJLIM CONPOTHB/IEHE-
em, Apyrofi u9 ToHKOA HPOBOAOKH ¢ GOVLIIHM CONPOTHBJACHEEM.
Kakoll #s STHX peocTaroB cleayer BEMOUHTL KaK ycKopol u kaxol

Kak peryanposoznuft? IToyemy?

2. Reuzamesu ¢ nocacdosamervroin 8o30yxcdernem, Cxema
BKJIOYEHHA B CeTh STHX JABMrateneli nmokasada Ha puc. 363.
3meck TOK AKOPA ABIACTCA B TO e BpeMa M TOKOM HHAYKTODA,

B noyomy myckosofi peocraT Ryyce
H3MEHAET M TOK B AKOpe, M TOK B
nHAyKkTope, TIpH XoA0cTOM XOBe HAH
O4eHb MalHX Harpy3KaX TOK B KO-
pe, Kak MK SHaeM, AO/KeH OHTb
OueHb MaJi, T.e&. HHAYNHpOBAaHHAR
3. A ¢ &; momxHa OblThb [OYTH
pasHa Hanpsaxennio cetu. Ho npu
04eHb MAJOM TOKe 4Yeped AKOph H
HYAYKTOp ¢a0o N MNojle MHAYKTOpA.
ITostoMy npu maioff Barpyske He-
ofxonuMan 3. A, ¢, MOMeT GHTL nO-
JdydeHa TOJbKO 3a cyeT oueHb Goslb-
ot 4acTOTH BpalneHHA ABHraTens.
Benepereue sTOro npa oYeHb Ma-
JINX TOKAaX (Majofl Harpyske) ua-

Puc. 363, Cxema BKIIOYe-
HHA ABRFATENA ¢ NOCTeno-
BaTeJALHHM BOSOYKEEHHEM

CTOTa BpamieHHs IBHraTels ¢ NOCTeAOBATENBHEIM BO3SYKIe-
HYieM CTaHOBHTCS HACTOJLKO GoAnuoH, YTO 9TO MOMer CTaTh
OfacHLIM ¢ TOUKH IPeHHA MeXaHUYecKol MPOYHOCTH ABUTATENS,

15 3aementapnult yuebunug dwamus, r. 11
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Fosopar, wro AparaTenb WAET «BpasHOCR, DTO HEAONYCTHUMO, H
HOITOMY Qsuzameatt ¢ NOCAOLBAMEAbHOIM BOSOYITeHULH HOALIR
nycramo ¢ x00 Ge3 Hoepyoku usu ¢ masol nazpyskod (MenbmeR
20—25 % or Hopmaabuofi MowHoCTH ABurarens). [To sroft ke
NpHUKHE He PEKOMEHIYETCS COEAMHATD STH JABHIATENH CO CTaH-
KaMH MM JPYrHMM MaUIMH8ME PeMEHHLIMM MJIH KaHaTHBIMH
nepesauamMy, Tak Kak ofpelB HAM cAyvafnul cOpoc pesus
npuseaeT K ¢pasHocys mpuratens. TarkuM oSpasoMm, 8 dguzame-
ARX € N0CACO08AMENbHLIM 6030YNcOertieM NPU BO3PACMAHUL HA-
2PYSKL YEEAUNUSIIOMCS MOK 8 AKOPE 1L MOZHUMNOE noae uHOyK-
mopa; NOSMOMY YACMOMa epawuerus dsueameas peaxo nadaem,
a passusaemsil UM spauiaotquil  MOMEHM  PE3KO  803pa.
cmaent,
3ru ceoficTsa ABuraTesedl ¢ nocjaenosarTeNbHbiM BO3GYRAe-
HHeM Jelalor uX HauGosiee YAOOHBIMH ANS NPHMEHCHHS Ha
. famp TpaucnopTe (TpaMBaH, TPOANEAOY-
- " CHl, SVIEKTPONOE3fa) H B THOXLEM-
HHX yeTpolicTBax (KpaHax), 7rax
K&K B STHX caygafx HeoGXOIuMo
¢ HMeThb B MOMEHT OYCKa OpH OYeHb
Mgmmps Goabliof Aarpysxe GO/bLIHE Bpa-
Fpga  maiolilue MOMEHTH MpH ManbiX ua-
CT0Tax BpalleHud, a IPH MeHb-

. [IAX HATPY3Kax (HA HOPMAaJBLHOM
J X0ly) MeHbIIne MOMEHTH M GONb-
IHe HacTOTH.
Puc. 364, Cxema BRMOueHRA PeryaypoBaHHe 4YacTOTH Bpa-

mazl‘a fas el:&rgaggozau:a WEHHA JABHFATENA € MOC/ASAOBA-
r’?*’g“ram PUECHO*  repibHEIM - BOSGYMOECHHEM MPOH3-
BOAHTCH OOWMHO PEryJlHPOBOY-

HLIM PeOCTaTOM, BKAIOUEHHHM HapaineNbHO ODMOTKAM HHAYK-
Topa (puc, 364). UeM menbiue conpoTHaaeHHE STOTO PECCTaTa,
TeM GOAbINAA YACTh TOKa AKOPA OTBETBAACTCA B HEro H TeM
MeHbIIAf TOK HJAeT gepead obmoTKu MALyKTopa. Ho nps yMeHb-
WIEHHH TOKA B HHAYKTOpe 9YacTOTa BpAIlEHHA ABUTaTeNd BO3-
pactaeT, a IpH ero yBeAudeHun napaer, Tlostomy, B oTiHIHe
OT TOTO, 4TO HMEA0 MecTo AJIs IUYHTOBOTO ABHraTens, das moeo
4molol YeeAudumb SOCMomy 6PAEHIR CepUecCRoz0 deusamen,
HYICHO YMEHOUILML CONPOMUBACRUE Yent UHGYKMOpR, BHIBOAS
peryauposounsift peocrar, JAs moeo ¢mobut ymerbuiums wacmo-
my GPAIERUS CEPUECHO20 Dausamean, HYIHO YBeAULUms conpo-
musAeHie yenu UROYKMOPA, BBOAA PEl'yJHPOBOMHEIA PEOCTAT.

? 173.3. Oteachnte, ToueMy cepHecHWE ABHraTeNs HeNBAA OYCKaTH
BXOAOCTYIO KAH © Masoft marpyssofi, a wywrropnft MoMRo,
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Tatanna 8. Mpeumymecrpa, BeXoCTaTHH H ofaacTu

NpRMEHEAN] ABHratenell pasmMBMX THNON
THn merarend npglc:mxa nﬁg:.;; OfAacTs ApEMeHedUA
Tpexdasanlt 1. Cnataq saem- |1, TpyaHoeTs | CTaHkM # MAUIHHL,
NBUraTean TNepe~ | CHMOCTE TACTOTH | PeFyAHPOBAHHA | TPeGyioliHe MOCTO-
MeHHOTO TOKAa c¢|BpamedHs or UACTOTH Bpaile- | SHCTBA  HACTOTH
BPpAIAIOMIHMCH | HATPY3KH HHUf BpRINEHRR NMpH H3-
HoaeM 2. llpocrora B |2, Mazuf Bpa- | MeHeHHAX Harpys-
SKOHOMHTHOCTD [ mawmul Mo [ KH, B0 He AyRIziI0-
RORCTPYKIHA MEHT NpH NYCRe{ muecs B pery/ad-
3. Ipumenenye POBK@ YacTOTH Bpa~
rpexgaaﬂow LeAna
TOKA
Heurarear  no- | 1. TMocrosucrae | Maauft spamma. | Crankn & MaUIwAm,

CTOAHHOIO TOKAa

YaCTGTH BpALNIE-

OIHE  MOMEHT

TpeSYWOIiHe NOCTO-

€ napannenbHLIM | HAA OpH H3Me- | NIpE HycEe SHCTBA  9ACTOTH

posOyNferHeM | HeHUSX Harpys- BPANICHRA NPH W3-

{mynronmft) KH MeHeHUSX Harpya-
2. BoaNomBOCTE KH H BOSMONCHOCTH
peryARpOBaHAN peryanpoBats uac-
YacTOTH Bp anle- TOTY BpauleHHA
HER

JHearatenrs no-} Botpmofi Bpa-{ ChabBad  sasR- | TArcewe ABirarean

CTORHHONO TOKA |mMammuB MO | CANOCTD ACTOTH | B TPAMBAAX K 30K~

¢ MOC/ICROBATEND- | MEHT NpH HyCRe | BpAMEHHA  OT | TPONOESAAX, Kpa-

HEM BOSOYMe- HArPYIKH HOBHe  ASHTATelHd

HHeM  (cepuet. ET O

HBtE)

B sakmodenne comocTaBuM B BHAe TalA. 8 OCHOBHHE npe-
HMYIIECTBA ¥ HEAOCTATKH PasMHYHHIX THNOB SAEKTPOABHTaTE~
#efl, paccMOTPEHHEIX HaMH B 5T0f riabe, U o6AacTH HX npAMe-

HEHHA.

§ 174. KoodduiuenT none3noro AcHCTBAR reHepaTopa W ABH-
raveas. B Ka¥AoM sAeKTpHUECKOM IeHEPATOpE MJAH ABHIATE/S
NPOXCXOAAT HEKOTOpHe OecnoesHnle nmoTepH 3dueprud. Ouu
CKAQARIBAIOTCA M3 MOTepb Ha HarpesaHue NMPOBOJOB UPOXOAA-
IIHMH TI0 HAM TOKAaMH (1OTepH B MENM), HOTEPh Ha TOKH PDyrd
M HA HarpeBaHHe CTAAH CEPAEYHHKOB OPH HX HePeMarHHUMBA-
HuM (NOTepH B CTaiK) W NoTepb Ha TpenHe. IloatoMmy, korpa
MamHHA paboTaeT Kak reuepartop, 70 OHa 0TAACT B CeTh HECKOAk~
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KO MEHBIIYI0 SIERTPHYECKYIO MOLHOCTD Py, WeM Ta MeXamH-
ueCKad MOUHOCT P .., KOTOpaf 3aTpadABaeICs Ha €€ Bpalle-
uue. K. n. 0. 2enepamopa nassisaiom omroweriue omoasaemnod
BACKMPUHECKOT  MOLHOCMIU K SAMPAYUSAEMOTl  MEXAHUNECKOR

MOWMHOCmL.

MNrea = . (174.1)

MEx

Touno Tax me, Koraa mawnpa paGoTaer Kak JBHTETENb,
TO OHA 0TA2eT HeCKOJAbKO MEHBIIYI0 MeXaHHIECKYIO MOIIHOCTD,
geM NOrIomiAeMan €0 H3 CeTH SJIeKTpHUECKas MOIIHOCTE.
K. n, 0. dauzamean nasioqom omrowenue omoasaemoll mexg-
HudecKod Mourocmid K sampasusnesmoll srexmpuseckoll Moy~
Hoemi:

Puex

MNaper = Pas (174.2)

ToTepH SHePrun B NeHePaTOPaX H ABUTATENASX CPABHHUTENBb-
HO MaJul, W K. 0. A, HX 6au30K K eaumune (k 100 %).

§ 175, O0paTHmMOCTL SAEKTPHNECKHE reHePRTOPOB DOCTONNHOTO Toka. B § 172
M BHABAH, %TO BCSKUA eHEpaTOp NOCTOAHHOrC TOKA MOXeT GMTE, KaK IroBo-
pAr, ofpanien: ecNd €ro AKCPs EBpamaTh BHemEeld cuAoll, TO Mawmnna pa-
B0T2CT KK TE€HEPATOp, T. €. MOCKHIAET TOK BO BHOIDHION CeTh; HANPOTHE, eCH
wepes Hee NOCHAATL TOK OT BRemreft ceTs, TO MamnHa pafioTaeT KaK ABETA-
‘1eAb. 310 cBOBCTRO OOpPATHMOCTH ABJACTCA XapakTepHOH ocOOeHHOCTHIO He
TONLKO HHAYKIHOHELIX TeHepaTopoB, KOTophle MH paccMATpHBaeM B 9ToR
r7aBe, 8 NpUCYUie H APYFHM THNAM reHepatopoR, KoTophe MH paccMaTpH-
BaJH PaHbIe.

a pac, 350 Mm BEIMM APe SJEKTPOCTATHUSCKHE MAUIHHEZ, FTOJNIOCH!
KOTODHIX TONAPHO COSARHCHR MpoBofama, C nepofl MatlMEH cHAT NPHBOAHON
peMeRb I8 YMERLMUEHHA TPeHHN # obderienHa ee Bpamenus. Ecam npa-
Py MAaluHy BpaliaTh, BanpuMep, OT pykKsa, To oHa Gyzer palorath Kax
FeHepaTop, MPEBPAIAA MeXaHHUECKYHo paGoTy HAMIHX MYCKYJOB B SREPTHIO
SAEKTPHYECKCNO TOKA. JTOT TOK, NPOX0AA Ueped JCBYIO MAMIAHY, SaCTABHT
€2 BPAMATLCA, T. & paloTaTh KAK JABRraTesib, 38tk GYZeT MPOHCXOLATH
ofipaTHoe NpeBpamMEeHHe NERTPUNCCROA IHCPFHHE B MEXAHHYECKYID patoTy.

QOOpaTHMOCTRIO 0G/182A0T H XHMHYECKHE HCTOMEMKM TOKAa — TaldbBa-
HHUECKHE SJAEMEHTH. 70 AcHo o6HapyWHBAeTCq B MBJIEHHAX DOJIAPHSA-
aun saementos (§77) B ocofenmo B akkymyXdsropax (§79). B § 79 wu
YIe OTMeYa/H, 470 NPH SAPAARE AKKYMYAATOPA 3AeKTPAUECKAd FHEPrAs B
HEM APERpALgeTCA B XHMHYGCKYID, 4 OPH pPa3pAiKe ~— XHMUYECKAA B 3JCK-
TPHIECKYIO.

OfpatnMo TakKe B ABAeHHe BO3NMKHOBeRns TepMo-3. N, ¢. Korza
8a CueT BHEIHErc ACTOMHNKA Tenyld M NOJACHKHBAEM PASHOCTH TeMnepa-
TY[ MeX1y IBYMA CHASMH TePMO3AEMEHTA, TO OH paboTaeT KaK Temniopas
MamiHa, MpeoBpasyioman 4aCTh TEIOBOrO NOTOKA B SJEXTPHUSCKYIO SHED-
ruo. Hanpotus, ecsn el §yZeM TponmycKaTh 9epes TEPMOSJAEMEHT TOK OT
BHEIHET'0 HCTOUHHEA, TO OMH cnafl ero Syler oxmamnaTscd, 2 APYTroff —
HArpeBATECA, T. €. 53 CueT SAeKTPHuecKofi HepTHH Gy4eT BOIHHKATL NOTOK
Tensa OT XOJONHOTO ciafd K TopAdeMy. 370 SBAeHHe Ha3HBaeTCA sge Kmom
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Meavmee Mo HMEHR OTKDHBMIETO ero yuesoro, Ilpm sTom, ecan Mu Gyxem
OPONYCK&ThL TOK B RaNpapieHHH, KOTOpOe NS TEPMOTOKa COOTBETCTBORANG
6N chryualo, Korna, ckamem, cnall a ropauee, geM cmait b, ro n cuay adeexra
Tlenstee cnait o Gyfer oxmaxnatecs, & cnaf § parpeparsca,

Puc. 365. OGparaMocTb siekTpoctaThueckux Mamun, [Tpapan sawuna
pafioTaeT KaK TeHEpATOp, JeBafl — KAK ABHTATeNH

fpnenne IleasTse B NOAYNPOBONHHKOBHX TEPMOSIEMEHTAX XANO
BO3MOXMHOCTE NOCTPOMTE XONOFHNbHWE MAUHHHE, XOTOPWE N0 SKOHOMHY-
WOCTH HE YCTYNIAIOT ACKOTODHM THMAM NPEMCHMIOUIMXCA Ha TPAKTHKE KoM~
HATREX XOJAOXHALHUKOB.

§ 176. BrexTpoMarnuTh. XOpoHIME HOCTOAHHKE MarHHTH
HaxoaAaT cefe BaXHbie HayyHble H TEXHHYECKHE NpHMEHeHHS,
HanpHMep B IEKTPOH3MepHTRALHMX npubopax. Ho cosja-
BaeMble HMH {1015 He OueHb CHJIbHbI, XOTA B NOCAefHee BpeMR H
M3TOTORISIOT CHENRATbHEIE CILIABH, KOTOPHI@ NOIBOJIIOT MOXY-
4aTh CHJAbHEIE NOCTOAHHLIE MATMHTH, XOPOLIO COXpPaHAIOULKe
CBOH MarauTHHE cBoficTBa. K uHeny Takux cnjiasos oTsO-
CHTCHA, Hanpumep, KoGanbToBas CTalb, COAEpXKaUlasd OKONO
50 % xenesa, oxono 30 % Ko6anbTa, a TaKIKe HEKOTOPOE KOMH-~
qecTBO BoMbpaMa, XpoMa M yraepopa. Kpome Toro, GOmbium
#ey06CTBOM NOCTOAHHE X MATHHTOR ABJAETCH HEBOSMOXKHOCTS
OHICTPO HSMEHATH MAlHUTHYIO HHAYKUHIO HX TNoas. B atom
OTHOIUEHUH Topasfo yaobdee NpHMEHEHHE COMEHONAOB C TOKOM
(3/MeKTPOMArBHTOB), MNOJEe KOTOPHX MOXKHO JIETKO H3MEHSTE,
M3MeHAd CHAy Toka B ofMoTke coseronza. llose conedouna
MOMHO YBETHUHTh B COTHH H THCRUH Pa3, NOMEWLasa BHYTPS HETO
WeJMesnufi cepaeMHuK, VIMeHHO Tak W yCTpoeH® GOJbIIMNHCTBO
3/1eKTPOMArEHTOB, TIPUMEHAEMBIX B TEXHHKE,

453



Tpocreftiufl 5/MeKTPOMATHHT KAXKAWA JIeTKO MOXET TIPHTO-
ToBTE cefe cam. JlocTaTowHO HaMmoTaTh Ha Kakob-HHOYIB
HenesHul CTepkeHb ~ GOAT WM KYCOK HKeJe3HOTO NMpyTa —
HeCKOIBKO JEeCATKOB BHTKOB H30MHPOBAHHOR NPOBONOKH W

¥

A

Puc, 366, Dpocrefimud camofessunfi saexT.  Pae. 367. CamonenuHudt
POMATHHT B BHAE CTEPKHR DOAKOBOOSPAINLIE  Mar-
HHT

NPHCOIHHATE KOHUB! SToH 0OMOTKH K HCTOYHHKY NOCTOAHEOrO
TOKa: aKKYMYJSTOPY WAH rajbBanydeckol Gatapee (puc, 366)%),
Hepeiko 9/1eKTPOMATHATY MPHIAKT MOZKOBOOGPasHYIo dopmy
(puc. 367), Gosiee BHITOIHYIO A YMePXKAHHA Fpysa.

Tlosie KaTymgu ¢ Xefe3HbM CEPHEIHHKOM 3HAYHUTENbHO
CHJbHee, JeM {10Je KaTylukd Ges cepledHHKa, NOTOMY UTO XKeje-
80 BHYTPH KaTYHIKH CH/AbHO HAMATHHYMBAEICA H AOJE €ro
CRAAABIBACTCS ¢ NoseM Karymkd. OnHaxo NpHMeHeHHe XKeed-
HHIX CepPAEUHHKOB B SJIEKIPOMATHUTAX IJIA YCHAEHHS NMONA MO-
WeT OKa3aTbCs NONE3HbIM TOMBKO IO H3BeCTHOrOC mNpefena,
JeACTBHTENBHO, TOJe 9MeKTPOMATHATA CKASRIBACTCH H3 DOVA,
CO30aBacMOr0 OOMOTKON ¢ TOROM, H TOAA HaMalHHYEHHOTQ
cepleuHHKa, NpuueM NP HeGOABMIMX TOKaXx STO NOCIefHee
SHAYMTENLHO CHAbHee, 4em nepeoe. [IpH yBenuweHHH Toka B
o0moTKe ofia STH NOJA BO3PACTAIOT CHAdald B OAHHAKOBOH
CTeNeHH, 4 HMeHHO [PONOPLHOHANBLHO TOKY, TAK UTO POJb
ceplledHHKa NPOAO/KaeT ocraBathea pewawomefi,  Onmako

") Keneso pexomMenAlyerca NpeARapHTEALHO OTHEUL, T. €. HAKAJHTB
€70 ZoKpacHa, HANDAMED B NedKe, H 3aTeM JaTh &MY MeLAeHHO OCTHTh. Tlpu.
COCAHEATL OGMOTEY E Garapee cliefyeT Uepe3 PeaoCTal CONPOTHBACHHEM
1--2 Om, 9T00H He OpaTs OT GaTaped CAMIUEOM GONBUIHX TOKOB.
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RpH fadbHefillleM yBeNHYeHHM TOKA B ofMOTKe HaMarHHYHBa-
BHC MOJe3a HAYHHAST 3aMeLIATECH H MeJae30 np:—lﬁnux(ae'rca K
COCTOSTHHIO MAI'HUTHOrO Hachimenwusa, Koraa NPAKTHYECKH BCE
MOJIEKYASIPHHE TOKH OPHEHTHPOBAHH NAPaAIEIbHO, AaibHed-
mee yReAHYeHHe TOXa 0OMOTKH Y&e HHUEID HE MOXKET RoGaBHTD
K HaMarHHYHBAHHUIO JKeJsesa, TOI'Ha KayK noJye o6MOTKH opoisaA-
XKaer PacTR HPONOPUHOHARbLHO TOKY. Ilpu GoabmoM ToXe B
o0MOTKe (TOYHEe, KOTA3 YHCIO aMIIep-BHTKOB HAa METp JOCTH-
raer sHavenuil nopanka 10%) none, coanasaemoe camol ofMoT-
Koii, OKashiBaeTcd ropasio CH/AbHeS MONS HACHIUEHHOTO Ke-
JIe3HOro CepieduHdKa, TAK 9TO CepPAcuHHK CTAHOBMTCA NPAaKTH-
YeCkH GecnofiesHuM B JHIb YCIOKHAET KOHCTPYKLUIO MeKTPa-
MargHTa. HOB’I‘OMY CaMhLie MOOLHRIe WIEKTPOMAIHHTH ASRAI0T
0e3 eNeSHOIC CeprevHHKA,

Hetpyaso Bugers, 910 CO3AAHHE BOCLM2 MOIHEIX S/AEKTPOMATHATOR
npeficTapiaer coSoff CueHb CAOKAYID TEXHHYECKYIO sagauy. Heflcroerens-
HO, YTOOL EMETh BOSMOMHOCTH MPHMERNTH GoMblHe TOKH, HAAO HMETh 00-
MOTKY H3 TOACTON MPOBC/ACKH, HHAYE OHA CRALHO PA3QTDEeeTCA B MOKET JaMe
paciiaprTheA, HFlHOrZA BMECTO NPOBOVIOKE TPHMEHTIOT MenHHe TpySxa, B
EOTOPHIX MUPKY/JRPYET CHALHZA CTPYA BORW AJA HETEECHBHOTO OXJAakie-
AHA CTeHOK TpyOoE, NO HoTopHM TedeT oaekrpudecku?t Toxk. Ho mpa of-
MOTKE K3 TOJCTOR nFlonoalorcn HAH TPYOKH HEAL3S YIOKHTH MHOTO BHTKOB
Ha epnunUe Aavue, [IpnMenciAe We cPaBHNTENLHO TOHKOH DPOBOJIOKH, obe-
CneunBariel sHaYNTebHOS THC/O BUTKOB HA MeTP, M J8eT BOIMOMHOCTH
npuMersTs Goasuiue Toxa *).

Ouele OCTPOYMERE BLIXOA 3 STOMO MOJOMEHAs Hamed coperckufi du-
anx Ilerp Jleorngosny Kanmna {1894—1984), O nponyckan uepes coiue-
HOUY TOKH OrpOMHOI CHAW —~ RECATKH THICAY aMIep,— HO TOABKO B Tede-
Hue KOpPOTROrC EpeMeny, npaMepro 0,01 ¢. 3a 970 Bpeng ofMoTKA COACHOHAA
He yCMenaila upeaMepRO HaTPETHCA H MOJYTYAAHCH CHABHNE, XOTR H KpaTko-
BpeMeHEHe MarAuTARE noad, OIHaRo CnenuadbENe NpHGOPH YClleBasH pe-
FHCTPHPOBATH PRIYJAETATH ONNTOB, B KOTOPHX HSY4aloch BAHAHHE CO3Aa-
BACMEX B COJEHOHAE MOUHLIX MArHATHHX Hojeffl Ha PasiHYHHE BeNleCTBa.

B SonbuniHcree TeXHAYECKHX SMEKTPOMArHHTOB NPHMEHA-
1oTc OOMOTKH, Y KOTOPHIX YHCJO aMNep-BHTKOB HA METP He
NPEBbllaeT HeCKOIbKHX JNecATKOB THICHY, T4K 49TO A4 HX MH-
TAHAA MOXKHO OTPAHHUMTLCA TOKOM B HECKOVIBKO aMrep H
nposonokofi ymepenHo#i Tompueer, IIpn Hanuuuy xenesHoro
CepIeUHHKA B TAKHX SJEKTPOMACHHTAX MOTYT GuITh MONyHeHH
}J.OBOJ'I)I:HO CHAbHHE MArHHTHHIE NOJA (C MHAYKIEed HeCKOMbKO
Tecna).

§ 177. Npumenexne sNEKTPOMAIHHTOB. DOJBIIAHCTEO TEXHH-
YeCKHX MNpHMeHeHMHA MATHHTOB OCHOBhIBaETCA Ha MX crocol-
HOCTH MPHTATHBATL U YIepPIKHBaTh Jejesunle npenmers, H B

*) Boaswoft mporpecc B COMAHMH CHABREX MAarHMTHHIX Dojell czsf-

SaH C HenoAb3cnadHeM B OOSMOTKAX MATHHTOB CBepXIPOBCAHAKOB, YTO
JANO BOSMOMKAOCTL OPHMEHHTL GOALILHE TOKM.
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STHX NPHAMEHEHHAX SNEKTPOMATRHTH HMMEIQT OMpOMHBIE npes-
MYIIECTBA NPl NMOCTOAHHBIME MAarHHTaMH, HOO H3MeHeHHE
CHJIH TOKa B OGMOTKeE MeKTPOMATHUTA O3BOMAET GBICTPO H3Me-
HATH ero nogmemuyio cuay. Cuaa, ¢ KOTOpPORt MarsuT npu-
TATHBAET KeJe30, Pe3Ko yOuBaeT 110 Mepe YBeJIHYeHHS pac-
CTOStHHA MeXAY MalHHTOM H esie3oM, [losToMy Jnta onmpede-
JeHHOCTH NOTBEMHOH CHJION MarHuTa YCNOBHJIHChH HASHBATDH
CHATY, ¢ KOTOPOfl MarHHT VAePXHBaeT Ke/Ie30, PacHo/OKeHHOe
B HEIOCPOACTECHHON GJH3CCTH K HeMy; IDYFHMH CJOBaMM,
nOJBEMNAR CUAQ MUSHUMA passa Mot cuae, Komopan neobxodu-
M, wmolbl OMOPEAMb OM MAZHIMG NPUMARYMNE K HEMY KiYCOK
HUCIMO20 MASKO20 NeAe3qa.

UTo6H NOAYUHTH SJASKTPOMATHHT C BOIMOMHO Goubiieh
nonbemuolt cunol, HYXHO YBeJIHYWTH IAOMAAbL CONPHKOCHO-
BeHHA MNOMIOCOB MATHHTA C NPHTAIUBACMANM HKeJeSHHM npef-
MeTOM (KOTOpPHA HOCHT HA3BaHHe SKOPA) M AOGHTLCH TOrO, WTO-
OH JMHMH MaCHHTHOTO TOAS APOXOMMIH TONBLKO B Kede3e,
T. €. YCTPAHHTb BCAKHE BOSAYWHbLIE 3a30DH HIH INENH MEHKAY
AIKOPeM M MOMIOCAMH MalHHTa; M 9TOro HeOOXOAHMO XOPOILO

w4 ”.'/ %
A\

N
\ 3

g}

Puc. 368. ToptukooGpasHuit SASKTPOMArEHT B PAS0SPRHHOM BHAR (2} H B
paspese (6); § — TeNO BMEKTPOMArHNTA, BA BHICTYD KOTOPOrO RANEBAETCH
obuoTKe 2, 3 — sawumy ofimorkd, 4 — AKOPL

npywanGOBaTh APYT K APYTY HX NOBepXHOCTH. 3TaM Tpedona-
HHEAM XODOIIO ¥EOBJETBODSAET KOHCTPYKUHA TaK HASHIBAEMOID
ropmxo06pasHOro MaruWTta, H300pAXKEHHOr0 Ha pHe. 368,
Takofi SAEKTPOMATHHT, NUTaeMblfi AKKYMYAATOPOM HARW OarTa-
11383ﬁ OT KAPMaHHOrO (OHaps, YyAep:KubBaer Ipys maccul 80—
KT,

SnekTpoMaraTHl ¢ Goabiofi mogbeMHO CHAOH NPHMEHd-

10T B TeXHHKe A/ BecbMa pasaAMdHuIX Uededt, Hanpumep,
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SNeKTPOMATHUTHEIE (OABEMHEIN KPaH NPAMEHNRETCS Ha MeTad-
AYPTHUCCKHX H MeTadnooOpaGathiBaloUX SaBojaX JAAs Oepe-
HOCKH HeNe3Horo JoMa H roToBulX n3gendi. Ha merannootpa-
SaTHBAIOIIHE 3aBOJAX YACTO NPHMEHAIOT TAXXKe CTAHKH € TaK
Ha3LBaeMBIMH MaruuTHHIMH CTOMIAMH, Ha KOTOPHIX oOpabaTuBae-
MOE He/Ie3HO@ HJAH CTalbHOE H3AeIHe 3aKPennaeTcs NPHTXKe-
HHEM CHJABHEIX 3MeKTPOMArHHTOB. JOCTATOYHO BKJAIOYHTH TOK,
yTo0bL HAfEKHO 3aKPEemuThb H3heiue B MOBOM NONOMEHHH HA
CTO/e; AOCTATOYHO BHIKIIOUHTb 'TOK, YTOOH OCBOGOIHTDH €ro.
[Ipn oTHeNenMd MaruWTHEIX MATePHAJOB OT HEMarHHTHBIX,
HanpaMep MPH OTACNEHHH KYCKOB »XeJe3HOH pyAH OT MYCTOH
nopoabl (oforamenne Pyibl), NPHMEHAIOT MACHHTHbIE cenapa-
TOPH, B KOTOPHLIX OYMIOaeMEIA MAaTepHaR HPOXOAHT 4Yeped CHIb-
HOe MATHHTHOe ROJe 3JeKTPOMATHHTOB, BHITATHBAlOillee M3
Hero BCe MATHHTHle YaCTHUGL

B nocsepnne roasi MOIIHBIE 3/IeKTPOMAlHHTH € OTPOMHOMN
NACIIAALIO MOMIOCUB NOYTHAH HOBHE BAXKHEE NPHMeHEHUA
NPH  KOHCTPYHPORAHWH YCKOPHTENeH, T, e. CHellHaIbHHX
YCrpoficTE, B KOTODPHIX SMCKTPHUECKH 3apAKCHHNE YACTHIH —
3NIEKTPOHLI H NPOTOHH — PA3TOHAIOTCS RO OTPOMHBIX CKOPO-
cTeff, COOTBETCTBYIOUKHX SHEpPrHH, PaBEOH COTHAM MHJNHOHOB
H MUARAADJAM SAeKTPOHBOART. [Iy4UKY TAKHX HacTHIL, AeTAWAHX
¢ OIPOMHOR CKOPOCTBIO, ABMAIOTCA OCHOBHEIM CPEACTBOM HCCIE-
JioBaHHA aToMHoro sapa {cM. ToM III), DnexkTpoMaraxTH,
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Pac., 369. K ympamuenwo 177.4

NPHMEHTIOHECA B TAKHX ycTpoficTBax, NpeAcTaBaAloT cobofi
IPaHAHO3HEIE COODYIKEHHA.

KOF}.(& HYXHO DOVIYYHTb O4YeHR CHARHOE MATHHTHOE NOAe,
XoTq 64 ¥ B HeOOMBIUOM NpoCTpaHCTBe, NMPHMEHAKOT AMCKTIDO-
MATHHTHL € NOACHHIMN HAXOHEYHMKAMH B BHIC YCeUCHHEIX
KOHYCOB; TOrJa B HeGoNBIMOM NPOCTPAHCTBE MEKAY HHMH MOK-
HO JIeTKO NOJAYMaTh Mone ¢ MarauTHolt Muaykiuedt go 5 Tu.
Takue SJCKTPOMATHHTH IMPHMEHAIOTCA NDEHMYHILCTBEHHO B
bH3nYecKHX J1a00PaTOPHAX AIA ONBLITOB ¢ CHALHEIMHM MarHHT-
HEIMH [IOJSMH,

[nn cnennanbHEX Uenefl CTPOAT MAEKTPOMATHATH B JPYIHX
™nos. Bpaun, manpumep, mpRMEHHIOT SAEKTPOMATHHTH AJIf
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YIalenHa H3 IJ1asa ClellaﬁHO NONABWIHX B HEro XeMesHHIX
OIHJIOK,

? 177.1, Kar NOCTPORTL SNEKTPOMATRHT, NOABEMHYIO CHAY KOTOPOLO
MoxHO CEne 0H peryaBpoRaTh?

177.2, ¥YEaxure, xaroee ©cOOcHHOCTA KOHCTPYKHMH CHABHOTO
BMEeKTpOMarnuTa.
172.8. Kak nocTponTe cHALHLI aNeXTPOMATRET, eclH ROHCTPYRTOPY
NOCTABJEHO YCAORKE, WTo0H TOK B SAeKTPOMarnfTe SHA CpaBHHTEAL=
HO MaJHIM?
1714, Karoft g sAexTpoMarrHTGE, HsofpameHEHX Ha pmc. 369,
Hueer GOABIOYI0 TIOALEMHY O CHAY, €CAH OHN CHeMIaPH HY OJAHAKORO,
IO Xeneza H HMEIOT OAHBAKOEOE YHCJAC AMOEp-BATKOB?

§ 178. Pene n Mx npuMeHeHHN B TEXHNKe H aBTOMATHRE. J/eK-
TPOMarHMTH OHUeRb IYMPOKO NPHMEHAKTCS B PasHOro poda
ycTpolicTeax s NepefayH CHTHAAOB ¢ MOMOIIbIO SAEKTPH-
9eCKOro Toka. TOK, SaMbiKaeMulll B OJHOM MeCTe, SaCTaBJAfET
S/IEKTPOMATHHT, PACNOAOXKEHHHMR Ha APYroM ROHIE menH,
NPUTAHYTS AKOPb ¥ STHM NOJAaTh TOT UAH uuol curdan, IMpn-
MepHl TaKHX NpocTefilyHX YCTPOACTS (MOMOTOUKOBWA npep-
BaTeNb, SICKTPHUECKHH 3BOHOK, NPOCTOH Tederpad) obinensse-
cTHH. B toBpeMeHHOM TeXHHRE NPHMEHAIOTCA H ropasio 6ojee
CNOXHEHE YCTpolficTRa STO0r0 THHA,

K fueay #X npHHARISKAT TaK HASHBACMEE Desg — NpPH-
GOpH, KOTOpble NpH BR/IQYEHHH H/IH BHIKJIOYEHHH B HX IETH

|

o om
Yany padesees mona
Pne. 370, DaextpomarslTHOe pede

OUeHb MANOTO SJEKTPHUECKOTO TOKA SAMBIKAIOT HIH PasMil-
KaiOT Lenb ¢ ropaspo GOJBIIMM TOKOM, MPHBOAAIGHM B ABHIKE-
fiue Kakohi-Info MOTOP WIH MeXawHIM. JHIbl H KOHCTPYKUHH
pene OYeHb pasHooGpasul.
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Pene, cxema xoroporo msoGpaxeHa a puc. 370, ycrpoeno
creAyiomuM o6pasom, Ynpasimollafi TOK (Maabifi) npoxoaut
1o ofMOTKe saekTpoMaruuta I, YKemesnuit cepAeYHHK SJeKT-
pOMarHHTa NPHTATHBACT Xelesnyio naacruny 2—2', sambKas
B ToYke 2 uenb paSouero Toka (Goawimoro). Ilnactana 2—2°
3aKpeniiena B Touxe 2, OKO/IO KOTOPO#H OHE MOXET BPALATLCH,
H OTTSATHBAETCA BBepX Npyxuuofi &, Pa3PHEBAIONIEH KOHTAKT

B TOMKe 2, KOTAa SJCKTPOMAarHuT He
pafioraer. [Ipyxuna 3akperseHa Ha
npactrae 4. MoxHO pPeryaHposaTh
€e HaTAXeHHe, OT KOTOPOFO 34BMCHT,
NpH KaKOM HAHMEHbIeM ynpapisio-
em TOKe pere MoXer «cpaGo-
TaThb¥.

UyBCTBHTENBHOCTD COBPEMEHHEIX
pene odenb Beauxa. CywmectsyioT
pene, xoTOpHe <cpabaTHIBAIOT?, 1. €.
Bo3fieficTBYIOT Ha pabouult Tok, yxe
OT YNPasAdIoero TOKA B JeCATHTH-
CHAYHLE H AaXKe,CTOTHICAYHEIE NOJH
amnepa, Takne pese He MOTYT SaMHi-
KaTh O4eHb GOJIbIIEX TOKOB, H NOTOMY
HHOI/Ia [IPUMeHSIOT HECKOMBKO Delle,
paforaolilnX nocaenosatenbuo, Ilep-
BOE pe/le — O4eHb YYBCTBHTENS-
HO® — 3aMbIKaeT Tok o1 0,1 o 1 A
B LeMH BTOPOTO pesie, KOTOpOe yikKe

pafove%a 2T

il

" > f‘

i

Pre. 371, K ynpamuesum
178.1

BR/IOUACT HAH BHEIKUACT pafoudii TOK, HHOIZA OTPOMHOHA

CHJIEL.

? 178.1. Ha pne. 371 usoOpaKeHa cXeMa Tag HASHBAaeMoro pese ¢
KadaiotuMes  gKoped {J «— XenesHag fxacTRHa, 2 — OPYXKHAA).
PazGepAtecs B TOM, Kak jeficTByeT 5T pene, W OTHIIATE RPHBILEIY
ero geficTeiA. MoxeT My $To pejic DPHMEBATHCA ¥ HPH HOCTOREHOM

f TpR OepeMeHHOM YUDaBJARIOWEM TOKeR



OTBETH M PELUEHMA K YNPAXHEHMAM

4.1, Ecan sapaj, mepemweMunll co CTekla Ha SJeKTPOCKON, He NpeBHUIAET
DO MOXYJI YABOSHHWA NeppoHAUAILHEA SapaR sAeKTPOCEONA, OTKAOHEHHE
JIHCTKOB YMERBIIUTCH; ecliH ¥e 58Py, nenpememnaﬂ €O CTERNA Ed SAEKTPO-
cKon, NpeBsofifier DO MOAY/MO YABOGHHKH NMEPBOHATANLEHE Sapaf, oTKIO-
HeHHe AUCTEOB BospacteT. 4.2, JlaTyHENN CTepieHs SAeKTPHIYeTCA B 06O-
HX cayuaax. OAHAKC eCiH CTepXeHb KACAETCH DPYKH, TO BO3HHKAIILHE Ha
HEM SapAAM YXIORAT uepes Teao KcNepAMeHTaTopa. Ecam me crepmeds
ofiepHYTL B PesHHY (XopomHiA ANSAEKTPRK), SapAIH OCTAIOTCA HA CTEPIKHE.
4.3. JlocraTouno NPOBeCTH SapsUKeHARE HMHMNCKTPHE CKBO3L pacKaleHHLe
rasu B0/H3H IOpeAKH: pacKaJeHHHe Tasw NPOBONAT TCK, H NOSTOMY 3apax
yiieT uepes ofAaKo Fasa B TeA0 sKcmephmenTaTopa. 4.4. Ipn Tpelnn Mexa
O CTOJ MeX SACKTPUBYETCH, H MODTOMY Ha Telle DKCepAMEHTATOPR, Nepialte-
[0 MeX, TaKkKe NOABAAIOTCH MeKTpideckue zapaiu. 4.5. Has storo zocra.
TOYHQ [IONOMHTD WLeAK, MOCAE TPEHHA eT0 O CTERAO, B CTAKAR SAEKTPOCKONA
{pac. 9), 7.1, [Totomy, 270 1 BOAOCH H Ipefedb NPH TPEHHA IPYT O APYTA Biek-
Tpusywted. 7.2. Tlpu nataparan 6yMars BaJoAblo Ha Gymare BOSHHKAOT
SJACKTpHYecKAe 3apafu. OUNT NoAyYAeTCA TOJABRC ¢ TeihoRl, Xopoiro Npo-
cynleHHoll 5yMaroff, Tax KaK TOALKO B STOM CAY%ae OHA ABAAETCH XOPOMHM
IusackTpurod. 8.1. IlpH nopmeceBun Teda E mmapHKY HIeKTPOCKOla Ba
CTEpH(He 5/1eKTPOCKONA NOABMAIOTCA HHAYLMPOBAHAKE 3apAXL: HA BHenIHEM
KOHDE MPOTHBOROAOMHOIO 3HAKA, BA BHYTPEHHEM —— TOTO Me 3HAKA, WT0 H
Ha Tene. [TosToMy, ecau Ha 5HeKTPocKolle GHJ CHAYANA SapA] TOro JKe sHaKa,
4T0 H HA Telle, TO CYMMapHLWf 3apAR AHCTKOP (AepBOHASaNbHLE sapam
WIOC HRIYHApOEaHAEIN) YBeJUINTCA H OTK/NOHEeHHe JHCTKOB crager GOab-
me, Ecnu sapaxn saexTpockona GuJl NPOTHBOMOMOMHONG 3HAKA, OTKIOHEHHE
AncTROB ymensirpres. 8.2, Korga Mol noZHOCHM K SJACKTPOCKONY HOJNOKH-
TENLHO SAPMKEHHYI0 CTEKAAHEYID NANOYKY, SIEKTPOHM IBMKYTCA OT BHY-
TpeHHErq EOHIYA CTEPMHA K BHemHeMy. Korfla, KocHYBUIMChL IpefpapuTenb-
EO WIAPHKA ManbleM, MM yOdpaeM CTeKIAHHYI0 NaA0UKy, ABMAKEHHe BJeE-
TPOHOB NPOMCXOXHT B 06paTHOM HampasNenun. 8.3, OTNCHEHHE AHCTKOD
YMEHBIIHTCA, NOTOMY 4TO SapAj SJACKTpOCKoNa Bhlacper Ha SamKalimem K
ReMy KOBHE MeTAJLTHYECKOIO Tea HRAYLHPOBRHAKE sapal MPOTHBOMONON-
ROTO 3HaKa, ROTOpaH GYAeT yMEHBINATE OTKJOHEHHWe AHCTKOB (CM. YMpakK-
pepne 8.1). 8.4. 1lo Mepe mpHONHKEHHS OTPHUATSABHOIO SapHAiA HHAYDH-
poBaHHLA OTPHHATENLHNN SapAN HA BHYTPEHHEM KOHIE CTEPHHEN ¥ Ha JHCY-
KaXx yepeauunpaercd. [TosToMy pesyibTHpyloIRuEi sapsis AHCTEOB, papHult
CYMMe NepPROHAYANBHOrO NONGKHTEABHONO M YBeRRAYHBAKOMEIOCT OTpHLA-
TeaLEOTO, CHAYAJA YMeHbllaeTcd, MPH EEKOTOPOM NOJOMEHHE Tesa ofipsa-
maerca B HYAb, 8 38TEM CTRRUBRTCH OTPHIATeNLHHIM, T. €. JIUCTEK Nepesa.
pamaores. 8.5. [loromy, uTo Ha pyRe MofBAReTes KHOYDHPOBAHSHNA 3apax
NPOTHEONOAMKHONO sHaka, 11.1, 0,1 H. 11.2. 5,2°, 11.3, 66 Kx. 11.4. 1,6X

s
% 10* H. 11,5, Caaa npBTAKEANR SAEKTPORE K AADY F=m-ﬁ. S1a cuma
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cosaaeT yeropenne a=v8/r= wdr (cu. Tom I). Crano Gue, sactora ppamenus
SMEKTPOHA noxsyr aapa Aoakka OHT TaKOBa, Yol YAOBIETBOPAIOCE Pa-
BEHCTBO 4_3-].-:, = =mwmbr, OTKYAa YIA0BaA cropocte w=3,1 101 panfec, o
yacToTa BpameHAd n=/2n=4,9.101 c=%, 12.1. B mepeou cayuze ompo-
nMeNHM HMELYLNPOBAHHE SapAx OcTacTcd Ha KYCOYEAX BATH M ochabaser
CHNY DPHTAMEHEA MeMAY SaPAZOM NAfOUKH B PASHOHMERHEM MIAYIupo-
BAKHEIM 9apAAOM. Bo BTOpOM Ciyyae OROEMEHELI HHIYBHPOREHHHE sapaj
YXOZUT uepes cT0M H NPATAKEHAE NoAyuaercs Godee cEALUEM. 14.1. 8 kB/x,
14.2. 45 xB/wm. 14.8, 3 uH. 15.1. 0,8 MH, 19,1, Jlunna saexTpATECKOrD NONA
ABNAIOTCH pPagHANbHEME MPAMEME, CXOJAMMHMHECE K TOIKE HAXOMKEHHA OT~
pHilaTenbHOrO 8apaAna {Cp. pHe. 32, oTRocAmufica K moAoSHOMY cayyao
IR MoAoKuTeASHOrO Sapsasa). 19.2. Hymo. 19.8. Hymo. 19.4. [Totomy, w0
fiamox, nosobHo GyMaxHolt crpeaxe (§ 12) » peaxKoMy BROMY yANAREHHOMY
TeY, CTPEMHICA CTATH BAOE AHHER noad, 20, 1. CXoncTso: 4) B MeKTPEUe-
¢EOM Movie (3axom KyAoHa) CRNA D3aHMONCRCTBHA MEXAY TOUSYHHIMH 3a-
pAAaMp o6paTHO NPOMOPUNHOHANLHA KBAJPATY PACCTOAHHA, BJIS HBYX TO=
WeYRHX Mace CNPaBef/IHBO TO Xe camoe (gaxoH HewoTowa); G} 910 npuBoguT
K TOMY, 970 paGoTa Ha SAMKHYTOM IYTH H B TOM B B APYTOM NOJe BCEPRa pasaa
HYA0, T. . oba NHof KORCEPEATABHL] B} B3 $TOT0 B CBOXY 0YEDPEAb BHTEKAET
EaK ¢ISACTEHe, UTC H B SIeKTPHUSCKOM O0Je, H B TpABATAIAORHOM Nonke (noae
THIKECTH) CYMECTRYET PAZAOCTh TOTeHuHanoh. Pasnaupe: a) B sneKTpHue-
CKOM MOJIe CYIHECTBYI0T SAPANH ABYX PAINUALIX 3HAKOB, B TO BpeMs KiK B
IPABUTRLEOHHOM NOXe OTPHIATEMLHEEX Mace Fer} €) 5TO NPHBOIHT K PAgy
CRefCTRRA: HanpHMep, TS0 MOMeT OMTh SAEKTPHTECKH HefTpanbHo (re
SapAXeH0), T. €, He BHILBATL BOKPYT cebfi SIEKTPHILCKONO NOJS; TPABHTA-
HHOHEO HefTpANEHEX Te/I He CYIHECTBYET, BCAKOE MATEPHANBHOR TN BH3k-
Baer no?yr cefig NMoAe TAMECTH, T. €. AefiCTBYeT Ha OKpYMKAOmHe Tea.
23.1. 1 H.28.2. Crna pasng 2,08:10~17 H m nanpabnena K 3emne.Ona 8
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Pue, 373..-K ynpaxuenaio 24,2

§,3-10% pas GoAsine cHAW TxecTd, f ficteyiomelt Ra Aok, 24.5. OnK noxa-
SaHk Ka puc, 372. B HeM cyImecTBeHHO, 4TO NOBEPXHOCTL [MAPHKA B NOBEPX-
HOCTh 3eMtH HBJISIOTCH SKBHMOTEHNHAALHBIME IHOBEP XHOCTAMH, A MOSTOMY
JHBHHA HOAR neg:eamxynnpm H K [OBEPXHOCTH 3eMai H K MOBEpXHOCTH
wapiKz. 24.2. Cu. prc. 373. 24.3. He mamenutca, 26.1. Crekao B 9MeKTPH-
YeCKOM TOJIe SAPAMCHHOTO SJACKTPOCKONZ MOAApHIYercs: Ha GmunkafumeM
K SMEKTPOCKOMY KORUE MOSBAACTCA PASHOHMEHRELIA 8aDA/, HA YAANCHHOM —
onsoumeraui. BAMSKo pacnoiomeHENR K WICKTPoCKONY DASROHMEHEHI 3a-
pan AeficTByer Ha SMEKTPOCKON CHALHEE H YMEHbIIAeT pacXoXieH#Ee erd
mnctios, 27.1. Her, 27.2. Hert, TaK Kax Ha 3/7eKTPOCKONE OCTAHETCH TeNeps
HEAYEHPOBAHEHA TE/IOM Sapai NPOTHBONOKOXKHOTO SHaka. 27.3. He name-
nuted, 28.1. Pa3HOCTh MOTEHIHANOB MEXAY TeMA TOYKAMH, B KOTOPRIX TOMe-
mesn ceeus. 20,1, Teso genoBeRKa — NPOBOZHHE, H IOITOMY MOBEpPXHOCTS
€70 B NOJNE [IPH PABROBECHA 32pAJ0E AOJAXKHA OuITh SXEHDIOTEHNBAABHOR No-
BEPXHOCTRID. MeXay oTAenbHHME ToUKaMH ee (ronoBolt B HoraMiu) He MoXeT
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ORIt pasnocTs norennHanon. TloKa vestopera B laHHOM MecTe HeT, Haile HMeeT
puj, TORasaHul Ha pee. 374, 6, BMEHM €0 HADpABJIENH BEPTHRMILHO
PHH3, & SKEHDOTCHOMARLALIE MOBEPXHOLTH NPENCTABAAIOT cofiofl FOpH3IOH.
TalbHHe NAOCKOCTH, Mexay Toskamy A u B ZefCTBETENEHO CYLIECTRYET
pasrocTh moteRnmnaios 200 B. INosanenne B atoM npocTparcTse uesioBexa
HCKaXcaer ToJe, B OHO NPHEHMAET NPHMEPHO TaKof BHL, KaK Ha prc, 374, 6,

demnq 3emnn
2 &
Puc. 374, K ynpaxnennio 29.1

Boanay Tera YeaobeRa X0 NUHNE SACKTPHICCKOTO NOAR H SKBEANOTEHUNAND-
HEIX NOBepAHOCTE HIMEHZeTCH, H OfHA HE STHX NOREPXHOCTEH COBNAACT ¢
TICBEPXHOCTLIO Tela WeJOBEKA, TAK UTO BanpaXeHAe MeXAy TouKaMiR A n
B CTAHOBHTCH DSBHLIM HYJNO. IT0 NPOMCXORKT BCAGNCTBRE Tepepachpenesie.
HPA S8PNAOB B TeJIe MeN0BeKa, HO DTO NepeMemenne 3apaace (aneKTpHIecKuit
TOK) tpesBH3alR0 KpaTeBpeMenHo H c¢iabo, Tax YTO MH He OWIyDaeM ero,
Korna xe Mul npHracaeMca K nomiocam GaTaped WAH CeTH, TO PAPHOBECHA
SapAR0s HeT N Wepes Bajle TeA0 AJAHTENBHO HJAET TOK, XOCTATOMHO CHABREH,

BH3B2Th HIBECTHHE BCeM HeNPHATHWE omymenns. 20.2. Oxodo
4,5.10% Ka. 30.1. 3,1 10~ Ka. 31.1. ITogsemnennnit rpysHK OTKAOHHETCH.
Hz noeepxHocTsX 1Dapa BOSHHKHYT MHAYLHDOBAHHWE 3ap#AfH, PaBHHE no
MOAYJIlG: Ha BAYTPeHRe mopepAROCTE NPOTHBONMOAMKHOIC SHAKA, Fa BHelk
Heli — TOTO Me 3HAK3, 9T0 H 3apax B neHtpe, Bie mapa coBoxynnoe gefi.
CTBHE 32pAjA B MeHTpe R Sapajs Ba sEyTpeHHell nopepaHOCTH paBHO Hy-
J0, HO OCTaHeTca JeficTede SapAfa BAeIWHER HOPEPXHOCTR: STOT sapaxk Oymer
ReficTROBATL TAK, RAK 6C/H OH OH O COCPESIOTOYEH B NEHTPE, H NOITOMY Ha.
JARGNE MOAOTO Wapa BHKEK He cKaxerca. Ecam de map saseMieH, 10 saps-
Bos Ha BRettrel nosepXBocTyd He OyZeT, be 6y AeT K NoAA BHE Inapa @ FPYSHK
He oTKACHETCA, §1.2, BHYTPH MeTaaaHecEOl ¢TEH (SAMRHYTasd NOJAOCTE)
SfleKTpHYECKOe 0je PABRO HY/MO, K NCSTONY HHINE He MOMET BOSHHKHYTH
SJCETPHYeCKan BeKpa. Ecad, ofHaRo, BRYTPH NONOCTA RMEeTCH Ae COSTHHER-
BHas ¢ Bell TpyGa, EHXORAMAR 84 Npeflefid NONOCTR, TO Mem Ay Thyboft H cer-
KON MOAKET BOIRHKHYTD PASHOCTD OTEHINANOB (HARDHMEP, BO BPeMS TPO3H)
B NpOCKOUNT siexTpHueckas Hckpa, 31.3. Her, ne mor 6u. B nepsoM cay-
"ae 38PAKKE, CHEMAeMBiE ¢ IEHTH EACTOSKOR 5, Be NepeXOfHAM GH HA BHeI
HIOK NOBePXHCCTE IDApA, & OCTABAAHCE G Ba MecTe H QJHTEABHNI nepenoc
SapAfa ¢ NeHTH Ha mAp GHA Ou wepoamoxeH. Bo BropoM caydae EHCTOYKA
#, AeHTa B DOREDXBOCTL Wapa MPeicTaBAsaA GH coGofi 0RNY SKBHTIOTEHRN.
AMBHYIO TOBEPXHOCTE K O OH BeBOIMOKEH IAHTENbHHE Uepexoy sapaja ¢
KHCTOUKH § na nenry. 33.1. § mxKa. 33.2, Hanpumep, npr noMomis sAeKTPO-
serpa. JJI8 STOTO MOMEO, HIOAKPOBAS KOPRYC SEKTPOMETPA, COSLHHMTD
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CTepMeHs ¢ OJIEHM H3 [apoB, 4 Kopnyc ¢ xpyrad. 33.3. Passccts motes-
NPAatoB MeN(y OTACHBHEIMHM WACTAMM Teda MTHUMW (ce JankamH) Gyler Mala.
Irina Besd OKAXKETCA MOH BHCOKAM HanpsmenHe, 34. 1. Moxno, B npaToM
onuyakoso. Ecin nocke sToro, Aepia sapamennyio GaRKY $a CTepXeHh, No-
CTAaBUTH € HA CTOMI, TO $aHKA PASPANMTCH Wepes CTOM M Hale TeN0, B MH
noYyBCTEYeM coTpaceHHe. 34.2. Japsa Ha Aefijetickoll Gahke B SToM ciydse
Gyaer ouelb Mad. Ha usomnporannofl ofkaanke BOSHEKHYT BCAEECTHHE HH-
IYKIEH SApANE GOOHX 3HEKOB, OIHAXC HH ONHH H3 STHX 3APAJOR He CMOKET
yiATH ¢ ofKnangH; oHa GyAeT NOSTOMY 8 ILIEJIOM He SapsimeHa H Mefifencxas
Gamka He Oymer konpencatopod. 34.8. Korza mw Kacaemces nyrpeused 06-
Khapwe GavKH, cTOR Ha M3oaupylomedl cKaweflge, Ganka He MoXeT pasps-
IEITBCH, T2K K2K Ha NYTH TOXa HMeeTCH ARVIEKTPHE {CkaMefika) B ueped Hape
Teso TOK He npoxoaut. 35.1. B neprom, » 16 pas. 35.2. 40 B; 80 B, 35.3.
15 uxKa. 35.4. 150 B. 35.8. [oposay. 42.1. 6,2-10%%, 48.1. 6,1 MA, 47.1.
0,02 On. 47.2, 492 u. 48.1. ¥ 2aMnouxm ¢ MeTataTeckoR HETBIO TOR YMeRb-
uIgeTcs N0 Mepe DACKANKBARER HKTH, T2K XAK CONPOTHBACHNE MCTZANOH YBE-
JIMIHBALTCS € YBEIHUGHNCM TEMIEDATYPH, Y YIOTBHOR TAMIOUKHE NPORCXOAAT
oGpatroe. 48.2. 2000 °C, 48.3. 12,1 Om, $0.1. Tpeyronenees ach ® feb

NOoGHb, H NO3TOMY -g—i =£%; TOMHO TaK 3Ke H3 DOAQOHA TPEeyrodLHAKOD abd

R_of _ab—pp_, P
q afe Hmeem Rﬂm e 1 % Hermouan B3 ofoRX ypapuenadl
{-.—i, HaXOmAM Rlzfll_l— i’l-s' 910 # TpeloBatock Aoke2aTs. 50.2. 20 Owm;
il A.52.1. Cienyer CORRHATE IoCAEA0BaTeNbHO 10 AaMnogek. 52.2. 217,3 B.
62.9. Hanpamenue na neake pasio 17 B, a ma aawnouke 203 B. IMeuka
pafoTaTe He GyAeT, JaMnNouka Xe GyZeT HAKANHBATHCA NOYTH HOPMAMIBHO.
§2.4. Hyxuo BagTh 37 6-noneroBeix wiau 28 8-sosinTopsix Aamnouvex, Ecan
ozHAa M3 AAMNOYEK TUPASHAW NEPErOPHT, TO OCTANbEHE ropets He OYLYT.
YrofM HenpaBRTL HPASHAY, RYMHO BHPE3aTh NEPEeropenilyic JTaMAOuKy
H COENMENTH ADYF ¢ APYTOM OCTABITHECA CBOSOIMLIMM KOHLW NjOBOAOE.
OGHamenHHe MeCTa IPOROJA CAeEYeT obAIETelbHO SAMOTATE HSOIALHOHBOR
JlerTOlf HAH Hafleth Ha 5TO MeCTO TPYG09KY H3 RIOMHPYHINEr'o MaTepHada.
Korpa uz rupaAngbl BHPesSano HeCKOABKO JAMMOUEK, TO CONPOTHE/IEHRE OC-
TABIHHXCH CTAHOBUTCA HACTONEKO MAJIBIM, 8 TOK U€Pea HAX HACTONLKO GNIh-
MHM, UTD OCTaBIIHECH JIaMNOUKE O49etb o neperopaior, 52,8, a) 110 B;
6) 22 B; 8) 167 B. 52.6. 213,2 B. $2.7, 8,6 B, 52.8, Bxmouaa npnfopu, Do-
tpeGagiomue Gonbiofi TOK, MH YBeARUAPAéM TOK B AMHEE B DOABOAAMAX
NPOBOJAX, 8 CJAENOBATENBHO, M YBEJMUHBAEM NafieHHe HANDMKEHAR B HAX
=J[r, npuxomAmescq HA NPOBOJA, OTUETO HAONDAMCEHHE HA JIMOOYKAX
COOTEETCTBEHRO YMERbUIAGTCH. SPKOCT: NAMMOUEK HOCTEMEHHO YBEIHUHEBA-
ercd, NOTOMY 9T0 MO Mepe Pa30TPeBaAHHA YTIOTA €10 CONPOTABJCHHE YBETH-
qHBaeTCA M MafeHHe HANPRKCHNA, EHIBAHHOE &T0 BRAIOYCHHEM, YMERLIISeT-
cr, 52.9. ConpoTHBjeHHe MeTAANRTecKOR HHTH BOSDACTAET C YBEAHIEHHEM
TEMNEPATYPH, COMPOTHBNEHHE YTOALHON — mafaeT. [TosTOMY ZBe AaMnoTxy,
METAMTHYECKAS M YPONLHAS, KOTOPME HMEIT ORHEAKOROE CONPOTHEMEAHS B
TODRYEM COCTORHHH, OGNAfAKT PA3NHYHEIM CONPOTHEAEHEEM B XOJONHOM:
¥ Metainugeckoll cHO Majoce, Y yroaeac# Gosninoe. JTHM B OOBLACHRETCH
yKasafHoe pasauyue. 53. 1. Moxuo. IlpoBofid, MeXAy KOTOPHMH HIMepAIOT
HanpAMenye, CIERYeT NPUCOSIREATE K SAXKHMaM SJeKTPOMET), coenHHes.
HEIM C €10 KOPMYCOM H € AHCTRaMB. ['PamyHpoBAT: HYMKHO HO HECKOJNBKHM
sapaHee H3BeCTHHM Hanpsoremnsm. 54.1. 1 B. 54.2 10 mA, 54.8. 12 xOxn,
COTPOTHDNIEHUE HYKHO COCHMHHTL TOCTENOBATEALED € BOALTMETPOM; He
AeMenutcn. 4.4, 440 Owm. BS.1. 1/90 Om. 58.1. 25 JIx, 5B.2. 0,176 xom.
58.3, 1936 Om. 58.4. Boaswinf Toxk noTpebager saMnoTka MomeocTy 100 Br;
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GoaLILeE CONPOTHBNERAE ¥ Aamnoukn momsoctn 15 Br, ¥ [5-parmiod JaM.
nouxn 3272 mo,oes A; y 100-pavTrROfi namnouka 484 Om » 0,45 A, 88.5.
1,1 kBr, 668.8. [lp» nochexoBaTeNBHOM CORfHACHHA NPOBOAHEKOB KOMWTE.
CTBO TEMJOTH, BEAGAHBILESCA B WAXKIOM HI HMX, NPONOPHHOHANLED COTPO.
THRICHHIO NPOBOANAKA. CONPOTHEEHYE e NPOBONKH B COTHH Das MeNuiue
CONPOTHEACHEHA namnouky. 58.7. B nepeom cayuse cunpdee OYAYT Harpe-
BaThes HEKeAWHOBLE NPOBOACKH, TAK KaK UX cONPOTHRIeHHE Soabime, ueM
MERHLIX MPOBOROK; BO BTOPOM CAydae cHibAee GyAyT HarpeBaThCH MeXHble
NPOBGJIOKH, TAK KAK uepes HUX OYIeT HATH 60see cuabuWf ToK, 68,8, Jlannu
OIHHAKOBOR MOMHOCTH, PAcCUMTAHENE Ha DAMO H TO Ke RanpakeHHe
{110 B), ameioT opuHaroBoe conpoTHaAcHHe, [lostoMy NpR nocAenoBaTeAb-
HOM HX PKJIOUCHHM B CeTh € Hanpmwennem 220 B panpswehue pacnpere-
ARTCA MERAY HHMA NMOPOBHY, Ha Kawfofi samne Gyzer Hanpaxenue 110 B,
A oR# GyAYT ropers BopMadbHo, EcaH MolpsocTR Namn paaixcsHH, To Goles
MOUTHAH UMeST MeHbinee comporHsacHH#e. JIpH DOCAEAOBATEALHOM AX BXTIO-
YeHAH, KOIZa TOK gepes ofe AaMuM OAHH M TOT Xe, Hanpamende Ha Gonee
momuol samne (U/==/R) Gyrer Mennle, dem Ha gpyrofi. Sra nawna Gyger
TOPETD C E&JOKA/0M, & MEHEE MOIMHAA — C DEPeKanoM. B HatlleM mpuMepe Ha-
NpAMeHEe Ha AaMne MOIMHOCTH 25 BT 6yner & 4 pasa GoMbiue, yeM Hanpaxe.
Hite Ha JaMne Mompocta 100 BT, ¥ cocrasut 176 B. D1a saMna fpRo BeOEIXHET
# DueHb GuWCTPO meperopHT, & MaMna MomtHocth 100 Br, na xoropoit Hanps.
Menne 6yzer papso 44 B, erpa packanutes, 58 9. a) Moxno; 6) Aesibad, rHp-
JAHNA H3 8-BONLTOBLIX JAMIOUER HMEeT MeHBUISE THCIC JIAMIOUEK H NMOTOMY
BpH OAMHAKOBOA MOUIHOCTH Kamioft MaMNOUXH HMeeT MEHLUIYI0 MOHIHOCTE,
“eM CHPJAAREA B3 G-BOJBTOBBIX JIAMNOUEK; NP} NOCACAOBATE N LHOM BRAIOYEHHE
OHZ GYleT ropeTs ¢ Gepeka’oM H OsICTPo BufifeT e cTpoA (oM ynpasHenwe

05

1 11

it )

Puc. 375. K ynpamue Puc. 376. K ynpaasenywo 64.3
uaw 64.2

£8.8); B) Moxyo. B8.10. 222 py6 20 Ron.; npuSausutencio 1,7 -10'% kBru,
B8.11. B 6,9 paza, 58.1. Heabsn, 60.1 12 muu. 60.2, 1,76 Kon. 60.3, 403 Ax.
60.4. 200 Br; na, Gyzer; 900 Br. 81.1, 17.6 m. 64.2. Cu. pac, 375. 64.3,
Cu. pue. 376, 66.1. Ecan ey NpoBOAAMH eCTh HAnpHXEHHE, B BOje HA-
qReTCH SJAEKTPOJHS B HA NPOBONAX GYRYT BEACTATHCR MYSHPLEH rasob (KHe-
nopoAa ¥ BoZopona). 66.2. Tak xkak npR sAeKTPOAHIE BOAH OGBEM BEATESHE-
tIerocs BOAOpOAa B Ana pasa foablue 00BeMe BRSAHBIIEr0CA KUCAOPOTA, TO
OTPROATEALHEN GORICOM GyZeT TOT, ¥ KOTOPOTO BhijeffaeTcA Gofblue rasa,
66.3. OmexTpoxnMHUeCKHR SKBHBAMGHT CBHHOa Dasen 1,074-10=% wr/Kn,
HaTpHg — 0,238.10=7 xr/Ka, a anosana — 0,933 .10~ ke/Kz. Bripennr.
ca ceeBnta 0,1933 wr, natpua 0,0428 kr, amomunun 0,0168 xr. 68.4. Dnex.
TPOXHMHUeCKHA SKBMBENEHT Xmopa pasen [,045-10-%.35,45/1,008=
=0,368+10~% xr/Ka, 67.1. MexAy ABYNS MocAefOBATENLHEMA COYIAPeHUS.
MH HOAH IBMMYTICH YCROpPEHEC H DPHOCPETANT KHHETHUECKYID SHepImio.
Tlpn CcOYRAPEHHAX e 5Ta KHHETHUeCKan SHEPHA YNOPAJCUCHHOrO ABHKe-
MHME NepexXORAT B SHEPTHIO GetTOpAAOYHOIO ABHMEHHR, 7, €, B Tensuo. 67.2.
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Tlotomy, 4t0 BJaTa Ba NPORCAAX BCETHA COAEDKHT PACTBOPSHHLE SAEKTPO.
AHTH ¥ ABARETCS NMpoBRoAEHEOM. 67.3. Buaara Ha pyKax Beerja Colepsur
pacteop NaCl i asaserca snekTpoauToM. TlosToMy OHE cosfiaeT Topasfo
AyemRi KOHTaKT MEXAY UPOBOLAMH H KoXell, TeM OSHUHC GHBacT upH CyXol
xose. 68.1. Ha otpenatessnom nomoce, 71. 1. [ToToMy, 910 B KamaoM obseme
WICKTPOJHTA HAXOAHTCA CTOALKC e TONOMHTENbEHX 34DANOB, CROALKO H
OTPHIATENLHEX, TAK YTO B CPE/iReM WACKTPOART Be sapaxer. 71.2. Tennonoe
ABHREBHe HOHOB W MoaeKkyxh. 73.1. 3,0 xBr; 15 w. 73.2. Oxono 4 4. 73.3.
2,08T; ok 2,7 4, 76. 1. 0,058 r. 7.1 ¥ A, er0 OAAPHIANHST FMEHb
murcq. 79.1. 80 n, 81,1, 2,2 A, 81.2. 0,6 B, 8L.3. Il xA, 81.4. Hamepre-
Moe BOJIBTMETPOM Ranpamenne Ha 0.0] B wenbme s. g. c. 81.6. Tak Kax
SAEKTPOMETp He Geper Ha celf TOK, TO HM MOMHC TOURO H3MEDPUTH 3. A, C.
HCTONHHKA; AT STOO erg EOPRYC cAeXyeT NPHCOSAHWHMTL K OXHOMY B3 NO-
JUOCOB MCTOTHHKAE, & CTEPEHE ¢ IMCTRaME — K Apyromy. 81.6. Hamensetcs;
teM GOoMblile eMKOCTh KOHIEHCATOPA, TEM MeHLIIe NOKA3AEMA WIeKTPOMETDA.
81.7. 2 B. 82.1. 14 B, 82.2. 55 B. 82.3. 0,3 B. 82.4. Tox B nemn ecTs. Ha-
NpAMEEAE Ha SaXHMax pasHO HyMo. TIpH PAMHYHHX BHYTPEHHHX COMPO-
TUBJEHHAX BATUpAkeHue Be Gyaer paeso kyxo. 82,5, Toxa B uenn ser. Ha-
npAKeHAe Ha 3aKHMAX RaNporo 3eMeNTa PaBHQ ero 3, 1. c, 82.6. 1 A, B2.7.
160 A, 82.8. 0,8 Om, 82.9. 1,1 B; | Owm, 82.10. 10% Om. 82,11, 1,1 B. 82.12,
5 Om, 82.13. 0,5 On, 82.14. 0,5 A. 82.15. 1,4 A. 82.16. 1,07 Ou, 82.1%
D. A c. ocTanercs Takofl 3Ke, Kak H ¥ OfHOTO aKKyMyanTopa. BnyTpennee
CONPOTHBAEHHE YMeEBIUNTCA B 184 pasa. EMKocTs GaTapes GyNieT B 1pa pasa
Gosbloe, 42M Yy OfHOro aKKyMyAsrope. 82.18. 3. A, c. yBeAHWHTCA B AEA
pa3a; BRYTPeHHeE COMPOTHBJICHHE TAKIKE BO3DACTET B ARA Pada; eMkocth Ga-
Taped ByAeT TaKad e, KaK y OJBOTO aXKyMyJasTopa, 82.19. 2,2 B; | Om.
85.1. 650 °C. 86.1. [Ton seficTBHeM UEHTPOGEIKHON CHIIL KOKUSHTPALHS SJeK-
TPOHOB Ha NepudepHH chelaerca Sonpime HOPMATLHOR; NOSTOMY Epas JIHCKA
SapASATCA OTPHOATEABHQ, & UEHTP ~— NORONKATENbHO. OTMETHM, 4TO 5TH
Sapand HHITOMHO MaJW W Oﬁaxmtsecnoﬁ pOJIH BTPaTh He Moryr. 86.2.
Oxono 0,1 mw/c. 86.3. 1,25.10%%, 89,1, 1,26:10° m/c. 80.1. dnexTpoust, nBH-
Tafch YCKOPEHHO MeXKIy KATOHOM H aHOXOM, MPHOSDETAIOT KHHeTHYeCKylo
SHEPTHIO, KOTOPAR NepefiaeTcd AHORY H NEPEXONHT B TERAO NPH COYNAPEEAA
WIeKTpoloB ¢ aHozoM. 90.2. He Syzet, Tak KaK LA RaNAIHA TOKE HYKHO Okl
Jo Obf, 9T00H B OFHON HS SAMN SAEKTPOHE BHXOKHAH HI XOA0IHOTO SJeKTPO-
Ea (amona), uTo Heposmoxno, 90.3. 8,4:10° w/c. 90.4. Tlpn noaoKHTeNBHOM
sapaie GIOBAHHON GyMara TepMOSTeKTPOHH GBEIKYTCH K CTEKNAHHOf KonGe
d 3aDTAANT ¢ BHYTPCHHIOW HOBEPXHOCTE OTPHUATEABHO, T.e. 3APAIOM
NDOTHBOIOIOKHOND 3HaKa, OTYETO OTKAOHCHAL AHCTHOB WIEKTPOCKONA YMEHb-
wiaeten. [IpH orpamatesniuoM sapane onopainofi GyMarH aJIeKTPOHW He
nONanaloT Ha crenkH KOAGH. §3. 1. IlpH yMenpineBuH RasleHHS rasa Hanpd-
#Kenne npobos ymenbilaercd. 310 DPOHCXOMNT NOTOMY, 9T0 NpH Goabmem
csoSonpoM Bpolere HOHE MOI'YT RpHOGpeCTH BeoGXONMMYIC ATH HOHHIAUAH
KHHeTHUECKYI0 SHepTHI0O [PH MeHbmefi HaNpHMKEABOCTH SIEKTPHYECKOTO
noan. 95.1. Ilpa pocratouno Gosblnod HanNpPAMKERHOCTH SACKTPHUECKOTO
MOJMA BOKDYT Teda B OKPyMalolleM JuSAeETPHKe (BO2AYXe) BOIHHKAST pas-
pan (KOPOHa WAH MCKpa} M BOSAYX TepAeT CBOM H3ONMDYIGiIMe csoficTRa.
95.2. [lotomy, uTe y cCTpHA HAUPAMEHHOCTL MOJA BeNHKa M obvterdaercs
SaMHraEne KOPOHHOre paapapa. 95.3, Bosse ocTphil sakaraerca KopoHa | B
Bodiyxe MoABAMOTCA HOMHW, PasronMennnie ¢ 8apaiaMA AHCKE HOHHL JBH-
KyTCH K IHCKY M YHAYTOKAIOT €70 3apaA, ONBOHMEHHHE IBHAXYTCH K OCTPHIO
¥ sapaEaiT ero. 97.1. AHTeHHa SBASETCA FPOMOCTROA0OM, ROTOPHRA BO Bpe-
MA IpoaH A0/ IKeH SHTL Xopowo 3asemAen. 98, 1. IMotouy, 9ro TeMnepaTypa y
NOAQKHTENbEOre Yria {KpaTepa) BHINE, YeM ¥ OTPHLATEABHOTO, H ROSTOMY
oH cropzer GuicTpee. 98.2. 1100 klx; 0,2 Ow. 103.2. 1,0.10% n/c. 103.3.
500 Jlx. i104.1. Kanasoene Jyus H RBTOARHE Ay4H SYIAYT OTKAOHATLCA B
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OpOTHBONOMOX HHE CTOpOHK. Ecin BpeMs npeGHBaHHA MeMAy oOKJIafxaMH
KoHIeHCaTopa ¥ ofoHX Jyuel OZMHAKOBO, TO KATOAHHE JYYH OTRJADHAWOTCHE
cunsRee. 106, 1. Taxeane HOHR rase, NOJ BAHAHHEM MEKTPHASCKOro N0ad
noniaiad Ha KaTof, paspymaior ero. 107.1. 1,6.107 u 1,9.10°7 w/e. 107.2
Ha 0,5 ¢m; orpugaTeasHLid uoH B SJIEKTPOH OTKJIORATCH OfMHakoso, 1121
PaeHorecHe GyAeT HeyYCTORUHBEIM, HOTOMY 9TO NpH MaflefimeM OTKAOHeHHH
OT STOIO AONQMEHAA BOSHHRHYT CHJH, CTPEMSIHeCA 5TC OTKJIOHEHHE YBe.
JHIHBaTh. H&IIPHHBIJ, eCAR MB OTOABHHEM TYTL-MYTEL IWIAPDHE KHH3Y, TD
CRA3 THANECTH OCTAHETCHA MpelKHefl, 4 CHIA MATHHTHOTO DIPRTHKEHHS YMEeHb-
wxTcA, BosaKKkHeT paBHOACACTRYIOMAd, AANPABNERHAA KHE3Y B SacTasls-
WiLad MapHE MafaTs, TOURO TaK ke JNOCTATOMHO HYTh-UYTh OTOABHHYTE Mar-
HHT KBepxXy, wTo0M BOIHHENA DABHONEHCTBYIOUIAR CHMK TAXECTH W CHIL
MArHHTHOIO NPWTSIKEHHA, HaNpabfieHEasA BBEpX H SacTanfimioimas WapHx
DNpuTATHRATECY K Markmty. 112.2, Jdsukense GyZeT npoMCXoZHTH O BCe
BO3SPACTAILIHM YCROPERHEM, NOTOMY 9TO cHila, ASHCTRYIONad Ba KYOHE, B0S-
PACTSET IO MEpe ero NPHAMAKeNHT K MarHHTy. 113.1. Paznomars ce na gpe
YACTH H NOCMOTPETh, GYAYT JH NDRTATHBATRCA APYr X EDYTY KOHIE COHIM.
113.2. CrioxuTte 3TH 6pycky B Bie 6ykek T. Ecaw marunrom asnaerca Gpy-
COK, ofpateHH# K IpyYToMy CBOHM KOBHOM, TO NpHTAHeHEE Gy ALT 32METHO;
. . . eCH Xe HamarHuueH Kpyrok Gpycox,
AT SI¥ 1 8| o npurmKesms Be GyjeT, HOTOMY uTO
eropolt Gpycok HAXOAHTCH Y €ro HeliT-
. y paneyoft somst. 115.1. B nepsoN cay-
OIN 1 58 1 N uae pactuonomeHHE NONIOCOE 6y§§; Ta.

Kog, Ka¥ noxasawo Hg puc, 377, 4,
Prc. 377, K ympaxaenmo 1161 o BIOPOM,— KAK NOKASAHO Ha PHC.
377, 6. Ha cnnue Beerpa GyAYT yeTspe
flonoca, pasfeeHERX TpeMmA HedtpadeHtiMH ofaacTams. 119.1. 0,25 Ta.
$18.2, 1-10-5 H-M. 110.3. 0,927 -10-% A.n®, 121, 1. Marsutaax HHIYKIHA
pesyALTHPYIOWETD NoAAa OyAeT JAeXaTh B BepTHKaAbROA NIOCKOCTH, mep-
NeHAMKyIsSpEOfl K Mepumuany, Owa oSpasyeT ¢ BepTuKaiwio yroa 53°¢',
TaHFeHC KoToporo paeeH 4/3. HBIyRuMA PeSyABTHDYWINErQ NoJAA PaBHA
0,005 Ta. 121.2. 0,0114 Ta, 121.3. 0,0082 Ta. 121.4. 0,0087 Tux; 0,005 Ta.
123.1. 0,8 Ta. 124.1. Koner, ofpaitenuuil BHYTph KOHTYpA,—— cepephrril (Do
peex Tpex cayuanx), 124.2. Ecan Boe cTOPORR Napa/lienorpaMMa ORHHAKOBE,
40 MATHHTHAA NHAYKUHA B Toyke O pasna nymo. Bo BTopoM cAyduae MarnuT-
Has MHAYKUHS B Touke O MEPRCHAHKYNAPHA K NMNOCKOCTH NApPALeIorpam8a
¥ Hanpaefiena BBepX (K HaGmomatean). 124,3. Bextop B B Touxe O Jewut &
IJ0CKOCTH, DapaisiennHofi ofeyn MpaMuM ab u of, B ofpasyer yrawm 45°
€ DNIOCKOCTAMM, TMPOXOAAINMME uepes ef H KawIyw M8 npiaMHX ab ¥ od,
124.5. Bertop B B ueHTPe BHTKOB IEKHT B MACCKOCTH, NEPUEHAMKYAADHON
K MAOCKOCTAM OOOHX BMTKOB, 3 OOPAsyeT ¢ STHMH NJIOCKOCTAMH Yriel 45°,
125.2. [lonyuapTca ABe OOMOTKH, PAcCHOVIOMEHHNE PANOM, TOKH B KOTOpHIX
ManpapJeHsl MPOTHBONOMONHO. MaruHTHEE NOVIA STHA TOKOB B3aHMHO YHHE-
qoxarorea. 125.3. IOxkenM. 125.4, [Ipasuft Konen GyneT Hanpapies X ceBepy.
126.1. 60 A, §26.2, MarenTREA HHAYRUMA craHeT pasuol: 0,0225 Tx win
0,08 Ta. MareuTooe noje cofleBOHAA YHHUTOXRATCA. 126.3, Marnuryoe nose
YBeAHYATCA BTpoe, MoXKHO YMEHLIIHTL CHAY TOKA B COJIEHONJe B TPH pasa.
126.4. a) 3,77 wTxa; 6) 1,26 »Ta. $26.5. 0,25 A; 2 A. 126.6. 6,28 mTa. 126,70
1000 putHOS. 126.8. 0,314 MTa; ymennmutcs B 25 pas. 128.1. Hamarun.
YHBARHE BEPTHKANLHEIX NpPEAMETOR B MATHHTHOM noje JeMiH AOKAIHBAeT,
WTC MATHHTHAR HHAYKUHA STOIC MOAL HMEET BePTHKAIBHYIO COCTARI AIOMIYIO,
7. €, He JACKHT B TOPHIOHTAABHON IIocKocTH, Bauay OyfleT HAXOAHTHCH Ce-
BepHRE noqioc, BBepXY — 10EELI (B cebepHOM noaymapuu). 128.2, Ha
KOHIe [oJocH, OOpAlleHHOM X CeBepy, BOSHHEHET CeBePHHA noaKe, Ha
ApYroM KoHue — wxukilk, §28.3. Kopabit HaMarkaIHBaeTCA TAK, YTO BHHIY
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6y et cepepHull moxroc, a HaBepxy — towumfl. Tak Kak poste Toka RoJmHO
KOMNeHCHPOBATR MaTHHTHOE TIoJjle KopaGist, TO OHO JONAHO HMeTh NPOTHBO-
NONGKEOE HENpABNEHHE, T. €. HaBepXy AG/IHEH HAXONATLCHA CeBepHuH no-
Jmoc. OTciofia saKMOTaeM, Y0 TOK B NeT/ie Ro/UKeR HMETh HanpaBicHHe, Npo-
THBOTOJIOKHOE HANPERJIEHHID HBHMEHHH YacoBoll CTPe/RH (eciH CMOTpETh
cpepxy). Hanpanaenhne Toxa ne AMeer siiadenna. 128.4. Yamga co crepix-
HeM OTKNIOHHTCA ERMay. 128.5. BGansu momoca Mana TropHaoHTaAbHAA €o-
CTABAAOMAR 2eMROTO MATANTHOTD TONA ¥ HOTOMY MaJ Bpaulglom AR MOMEHT,
HEeficTeywinEll He KoMmac crpedry. 129.1. HyRHO npHKpensTs (HPLKY
wmaccn 0,15 1. J’maaruw.ﬂlgﬁuu YIIe HagaoHa cTpeard 30° ppamalomnit Mo-
MeHT, Co3RaBaeMbli THpLKOR Maccw my=0,1 r, pases (/2) cos 30° m.g,
vhe §-— pnEua crpeAgH, OE YpaBHOBeIIHBAeTCH BPANTAIINM MOMEHTOM,
ofyc/oBAeHERNM IToMleM H PaBHEIM Bp , sin 30°, FAe P, — MarnaTHRE MoMeHT
cTpedkH (yroa HaApapAieHHeM DONIA ¥ CTPAKON B aTOM cliyuae pa-
BeH 60°—30°==30%). ;(oma CTpeJKa FOPHIOBTANBHA, BPAMAIOWIAR MOMEHT,
cosZapaeMbifl THpBROA HespecTHON MacCH My, paseH (I/2) myg. On ypanHo-
BENIHBAETCH BPANAKANIMM MOMEHTOM Bp, sln 60°, TakaM ofpasoM, moayza-

10TCA IBA YpaBsHeHusa % cos 30° myg=Bp,, 50 30°, L o =Bp, sin 60°,

H3 sTiX ypapHenndl Jerko HafTH KCKOMYI0 Maccy m,. 120.2, Tak xak ctpen-
KA BHRAHHATOPE MOMET BPAIIATLCA TOJIBKC B ILTOCKOCTH €ro Kpyra, a Mar-
HHTHBI® CHJIH JIEKAT B TVIOCEOCTH MATHHTHOI'C MepPHAHAHA, TO CTPeSEa BCer-
Ja Syper yCTaHaBAHBATHCHE MO HanpapfeEHI0 NpoeKIHH STHX CHJ H& nJaoc-
KOCTH KpyTa HHKABHATOpa. ¥TOA €, KoTopHil oHa ofpasyer C FOpPH3OHTA/Nb-
EORt MAOCKOCTHID, ONPEARAAeTCA COOTEOMenHeM g o= Bg/(B cos B), rac p—
¥yIoA MOBOPOTA IVIOCKOCTH HHKAHHATOPA OTHOCHTRABHO NJIOCKOCTE MAIHET-
Horo sepHanana. OTcofa BHEHO, YTO lr_!lpn p=0 yroa a=i. [To Mepe ynean-
uyeHHs yrfAa P yroX o ywedbmtaercs. Hpu p=90° yroa a==0, T. &, cTpeaKa
yeTananausgeren peprarafsfo. 120.3. KowiacBag crpenxa na TopHsoH-
TaAeHol ocH GYZeT HaxOINTbCA B NOAOKENHE Se3pajNHYAOTC PaBHOBECHA;
CTpeAKa HaKAOHGHAN YCTAHOBHTCA BeprHHamwho. £83.1. [llposomuax ab
YCTAHOBRTCA TAK, %TofH of 6w NapainelieH of H TOK B Hem GLiA HanpanieH
B RPOTHRONOMIORHYK) CTOPOHY; TNOMOMEHWe, NPH KOTOpOM NpPOBORHEX ab
napanieled NPOBOANKKY od, HO TOKH B BHX BanpapJeHH OHHAKOBO, TAKNKE
ABJAeTcA BOAOXERHEM PaPHOBeCHS NPOBOINHKA ab, B0 PABHOBECHA Heyc-
Tofiguaoro, 138.2, a) Cana Hanpapnena FOpH3ORTANABHO ¢ S3M1aJl2 HA BOCTOK;
€) ciNla HakMoHeHa K T'OpHaOHTY NoOf yraoM 90° — { (nepnenaHKyAApua
K HaupapJIeRHI0 MATHETHOrO mons 3emaH) R Balpapsiena seepx. 134.1,
a) Brtor npuser QopMy OKpPYXEGCHY; G} BHTOK CoXMevcd W NPpHMeT BHE
JBYX HAPA/eALREX COUPHKACAIOMMUXCE MPAMEX, B ciytTae a) macmans ero
ngr NAHAOM TNepUMeTpPe MAKCHMANTLHAA, B Caydae 0) ~— MHHHMAJbHAdA.
134,2, Kaxjmit BETOE COHPAAR aHaJ0TRYCH HaMalWHYeHHOMY JHCTRY; BCe
9TH JHCTKH OOpalleHtl OXROHMEHAHMH TIOMIOCAME B OIHY CTOPOHY M TIOTOMY
B3arMHO npHTArHsaiorcs. 134.3. ITpH BRMOYSANHE TOKa CHHPa/Ab CHUMAETCH,
KOHell €¢ BLIXOJMT M3 TaUIeTEM ¢ PTYTHIO H OeNbk pasMukaerca. Boaen sa
sTEM noA jeficTBHEM CHM YIPYrooTH CNHPafAb CHOBA pachHpAMASETcCA H KO-
Hert e, BXOAA B YAIWETKY ¢ PTYTHIO, OOATh IaMWEACT Uelk, H T, A. ¥ CTPOHCTEO
CXOHO ¢ MONOTOYECBLIM MpPePLIPATEeM H MOTAC O& NDHMCHATHOS 1NA TEX
e neneft, 134.4. JKeneso sTarMBAeTCH BHYTPH KATYIIKH, fIOTOMY 9TQ OHO
HAMalHHYHBAeTCH ¢¢ NoJleM, B oxHOPOHOM NOJE A MATHAT AefCTBYET T0/b-
KO BpPAIGAIOMHMA MOMERT; CHIN, BHSHBAIOUHE NOCTYHATeNLHOE NRHMeHMe,
BOSHHEQIT TOABKO B HeoanoponHowm Hojte (§ 134). NostoMy, ecn 61 MbL fmo-
MecTHAH JKeNe30 BAYTPL KATYUIER, [Xe NOJie ORHOPORNO, TO OHO He NPAMVIO
O 8 apEKeHNe. 134.5. Tok EyXH0 BHKIOUHTD B MOMEHT, KOTAz CRAPAL NpH-
ofpesl MaKCUMAMhHYIO CKOPOCTE, T. €, TOTAA, KOTAS OB HAXOAUTCH B ofmMacTH
OJHOPOJHOIO MOAA, FAie CHAA, JeficTRYMINAA Ha Hero, panHa Hymc. Eciu Tox
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OCTAHETCH BR/OYEHHKM BCE BpeMA, TO ¥ BTOPOro KOHUA KaTyllKA cHapAl no-
nanet B o0IacTh, TAE NoJe eaaleeT; TakK Kak KefiCTRYwBe HA HETO CU/N Boels
Iia CTPEMATCA BTATHBATH €rD B ofinacTe HanGoanmrefi HHAYKOHH NOJH, TO
8Zech CHAPAT OyJeT TOPMOIHTBEA, CKOpOCTL €ro o6paTRTCA B HeKOTOpOR TOd-
ke B HYJb H S2TM OM KaTHET ABHTaTbCx B 00paTHylo cTopony. 136.1. Bonee
GhicTPHE SWCKTPORH OTEJAOHAIOTCA cuabHee. 136.2. a) Mosm nomomurenb-
HLle H OTPHIATE/bHEE OTRIAOHAKTCS B NPOTHROMOACKHARE CTOPOHH; 6} HO-
HE ¢ GOMLIINM 2apANOM QTKAOHANTICA CHALHES; B) HOHH ¢ Goasiiofi Molte-
Kynaprofi Maccolt otwnousiorcs Mexsme. 136.3. Saextponn SynyT ABH-
raThcd Mo OKPYRHOCTH,” IOTOMY YTO JleflcTBYIOmAs HE HHX CHIA, & 3HAUNT,
H HX YCKOpDeHHE B KaXIHi MOMEHT IBHMEHHS MepReHRENMKYAAPHS! K CKOpO-
cri. CKOpoCTE NpR HTOM 0CTAETCH UOCTOAKNKONA 1m0 Mozyaro (oM. ToM 1). 136.4.
EcaH cMOTpeTh HaBCTPedy NOTOKY SAeKTPOHOB, 170 SICKTPOHN A OTPHIATENL~
Kbl¢ HOHH OTKJOHMIOTCH HafeBOo OT HaGmomartens, A OOIOXHTEALHEE HO-
HH — Haupaeo. 136.6. IpoTHE uacoBolf CTpeNRH, €CAH CMOTPETE CO CTOPO-
e Gatapey. 138.1, Onur ofLACHACTCA TeM, YTO MATHHTHHA NOTOK CKBOIb
BHTKE KaTyixku [] BospacTaer npu BARHTAHHA KeJESHOTO CTEpHMHA B Ka-
tymky | BoaemcTBRe HaMaTEHWMBAHHS Xesle3a nNofieM STOR KATYIIKH.
138.2, Her, e Gyzer, noToMy uTo Npn MoG0M HONOKEHHE DPAMKH JIHHHA
MATHHTHOrD TIOAA Napaffeibibl 28 NJAOCKOCTH H MArHYTHHE NOTOK CKBO3h
pamky pased rymo. 138.3. HanGoneinas 5. A. c. BOSRHKaCT NPH ABAXKEHHU
C 3anafia A& BOCTOR M TeM GOAbluam, ueM GHCTpee KBHMETCA ABTOMOGHMA.
138.4, He HBaynapyercs, NoToMy 410 Ha ObeHX OCAX BO3IHHKAWT 5. K. C.,
pABHHE N0 MOZYJIO A MPOTHBONOAOKHO Hanpas/ichHue, 138.5. Maruwrsoe
noJe, CONPOBOKAAIOUIEE TOK MONHHH, HEAYUADYET B APOBOLHHKAX CHJILHETE
HanpasWieRiRHe ToKH. 139.1. Koasuestie AHHHH MarHHTHOrO ROAA TOKA B
TPOBOJHHYXE & NPOHHSEIBAIOT HHAYXUHORHWI KOHTYD, COCTOAMA H3 npo-
BOJHMKE b # NPOBOKOB, CORARBAILLEX €r0 ¢ rajinpasoMerpoM. Flpy ysenn-
9eRHM TOKA B NPOBQAHHKE & TOK, HHAYUHpYeMuifi B NMPOBOANKKe b, HAnNpaB-
Jel NPOTHBOTIOMOMHO TMEPBHYHOMY TOKY, 8 IDH YMENBUIEHHH MepBHYROIQ
TOKA MHAYIMPOBZHHMEA TOX HMGET TO e HANpap/ieHue, UTO M nepBrunwmil.
139.2. Tok Gyner Hanpanjen H3 MAOCKOCTH YepTeXa K HaGmonarteno. [pu
mepeMeHe HANPAaBJIEHES MACHHTHOTO MOAS HAH HANDABICRHA ABHIKeHHN
NpOBOAHKKA HanpabiefHe TOKa MaMeHdTCA Ha ofpaTHoe, «[lpasmio npa-
Boft pyxH» MOKEC copMymHpoBaTs Tak: 4ECAR NOOMHTE NpaBylo PYKY
Ha NMPOBONMHK TAE, 9TOGH JHHHMH Do BXONHAH B Naf0Ab, 4 OTCTaRAeHHHH
Gompuiof Nate, YKasWBajd RaupabBieHHe JBH)KEHHA NPOBOZHHEAE, TO HeTHpe
BHTAHYTHX TATHEA YKZXKYT HAMpaBAcEHe HHAYKUHOHEOrO Tokas. 139.3.
IMpn BARHTZHNA CepASTHRKE TOK B KaTyuike 1 Ranpae/ies NPOTHRONOAOMAO
rogy B Karywxe I, [lpn yaa/lenus cepaetnERa o6a ToKa OYAYT HanpasieHb
oannaxoso, 141.1, B caynae a) anayxupa o6ycaOBIeRa TofAbKO FOPHIOHT AL
BOfl cocTapagiowleli 3eMHOTO M0AA; B ciyuae ) TOJLKO BepTHKatbHON CO-
crasnmomed; B cryuae B) Beem nofieM. HanGoasnmiu GyaeT HBAYKLMOHHER
7oK B ciyaze B). Ilpy maknoHenan, Goapiuew 45°, BepTHKANBHAA COCTARIA-
1oman Tiojia OJTbile TOPHIOHTAALHOA, H TOK B ¢Iydae 6) Gyaer Soasiue, YeM
8 cayuae a), 141.2. a) 6.10-% B6, 0,2¢ B16) 1,04:10-5 B6, 0,42 B; 8) 1,2X
3 10-5 B6, 0,48 B, 141.3, 0,004 B. 141.4. 0,32 T, 141.5. 0,08 Ta. 1416,
2-10-* KJ1, 143.1. Harpesanue Bossl Bui3Bano TokaMn PyKS, BOSEHKAIOILE.
MH B CTEHKZX HWIMHOPA HPH €TI0 BpAUeAMA B MarHATHOM noje, [lefcTeke
DONA Ha STA TOKH CTPEMHTCA TOPMOSHTD Bpammenue, [TpH HATHIHH IO Ml
EOKHE NOTOMY NPHAOKHTE K DHAMHIPY GOMLMAR BPANMOMHA MOMERT,
T. &, 2aTPATHTL GOMBLIYI0 SHEPIHIO, UeM B ero OTCyTcTRHE. JTa AOROJHH-
TeNbHAS SHEPIHA H pacXofyercd Ha HarpeBaRHe MHIMHAPa H Boam. 143.2,
MaaTHIK TOPMOSHTCH CHIAMH, KOTOPHE MeHCTBYIOT CO CTOPOHBE MATHHTHOTO
pons #a TOKH PyK), HEEyuApoBaHEHE B MASRTHHKS NPH erc NPOXMKACHHH
weped HeOAHOPOAHY® OOAacts GouA. 143.3. Modera TOPMOIHTCA TeMH XKe
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CH/AMU, 9TO ¥ MafATHHK B yopaxHennn 143.2. 143.4. Korga xy6uK noxpeuen
88 yulKo [, NMpOCHofXM HSONARMH MENY MeIHBIMH JHCTKAME NMPERATCTBY-
0T BOIHHKHOBeHAIO TokoB Pykd, TopMoasumX epamerne. Koraa KyGHK
noABeiueH 8a yurko 2, Toke $yrS, HanparieHHre B BepPTHKAABEOR nAOCKO-
CTH, MOTYT Teub SecnpefiatcTenno. 146.1. JKeneso H npyrre deppoMarHyT-
Hble MaTepHalikl Beerfia BTATHBAIOTCA B Ty OOJNAcTe NOAR, Tlie ORO EaHOoMee
cuabho (§ 142). Tax Xe seayr cefn, 0IeBHAHO, NapaMATHHTHLIE MATEPHANN.
HartipoTsp, JHAMATHWTHHE Tefla PHT2AKHBRIOTCA B 00aacTh BaHGodee CMa-
60ro nod. B HameM caydae Iofe cHAbHEe BHH3Y, Tle TOMIOCH SMeRTpOMar-
HuTA CONUMERK, a cnabee BBEPXY. ITHM B OORACHSIOTCA OMHCAHHLIE ABJE-
ruA. 146.2. [TapaMarRuTHAA HHOKOCTL BTATHBAETCH B o6lacTs Banboabmefl
HMEIYKUHK NOJAA, 3 THAMATHHTHAA — BHTaNKHBaeTCq M3 Hee. 148.1. Cragb-
Rhi¢ TIpelMeTH Ha CYJIHE HCKaXaloT MarHuTHOe mode 3ewnH, [Toupasxs 3a-
BHCAT QT MATHHTRHYX ceoficts cTamaH, 148.2. OueHb TOTHHM HIMepeHHAM
MATRHTHOTO TIOVIA 3eMAH MewmafAn OHl, HecMOTPH HaZ BBOAMMEE ROTIPABKH,
HCK2MADMHE BAMANHA CTAMLHHX H KeJIesHLIX MDPeIMETOR Ma cylde. 149.1,
JJs mocTOAHHWX MATHHTOB HawGoJlee NPHIOIHA 3aKAJLeHHAR CTAaNb, LA
SeKTPOMATHHTOE ¢ OHcTpofl peryaupoBKol — MATKce Kexeso, 149.2,
Hesbsa, NOTOMY YTO RO Mepe HarpesaHHA esiesa (NPHONIDKEHHH K TOYKe
KropH) ero MaruyTHad NDPOHBIAEMOCTE YMeHbimaetcd. PackaneHHas Gos-
BAHKA 0YeHb ¢/1af0 FAMATHHIHBACTCA H NOTOMY OUCHbL C1al0 NHRTATHBACTCH
saerTpoMarnurom. 164.1, 0,06 A; 0,085 A. 154.2. 10 A. 154.3. 3,55 A.
154.4. 20 A. 156.1. Beaeactsye ero Sonbtuoll HERYKTHEHOCTH. 156.2, To e,
156.3. Ilpa BxMOIEHEHEH TOKA 3. J. ¢, CAMOHHJYEUHH WaNpaBJeHs NPOTHR
9. 4. C. LUENH, & MPH BEIR/NOUEHHH ~— B 0fdy cTopody c Reit. Mckpa ysenwun-
BaeTcsl MpH pasMbiKalud fodec CHABHOTO TOKa K NpH HAAHTHH GOJbLIOR
KHAYKTHEHOCTH B nenH. 166.4. Bosee cHnbHan BCKpa monydaercs UpPH pas-
MLIK3HHH 3JeKTPOMarinTa, ¥ KOTOpole MEAYRTHBHOCT Goaume. 157.1.
25 T'n. 157.2, ¥YMeBRNT THCAO BATKOB HJIH BHHYTD JHeJeIHnil CepAcunHE.
157.3. 3anucur. 159.1, 1,38 A. 159.2. 0,175 A. 163.1. Ciocob ¢ cepReuRHKOM
BHI'OfHER, TEK XaK YyeeJAYHBaeTCH O(c3BaTTHOE CcONMpoTHBJIeHRe, 184.1.
65 B; 110 B; 330 B; B. 164.2. U,,=73,3 B; U/,,—440 B; U/1,—=T733,3 B:
Usp=146,7 B; Uyy=2366,7 B; Uye=0660 B; Uy,=220 B; U;=513,3 B;
U,5=293,3 B. 164.3. 2,4 A, 165.1. a) 85 vw?; 36,78 xr; 0) 21,25 Mm®; 9,52 kr,
167.1. Yacrora Toxa pasaa 300 I'n. Tok MeHSeT Hanpae/eHMe HZpaXin 3a
MIePHOR; YHCIO TMepeMeH HANDABJEHHEA B AaHHOM CIyHae papno 600. 167.2.
Koraa ayfup potopz cTORT UPOTHE 3¥6O0B cTaTopa, MAFHHTHHA NMOTOK, co-
afasaeMurli KaTymKaMd soafyxaerng I B npoHuswsapmyl HEAYKNHOHHHE
karymzs [I, Gonwine, yeM TOrga, Xoraa syGin poTopa OTXOZAT ot sy6mos
craTopa, Takum ofpadoM, NOTOK CKBOSL KaTywkH 11 mpH BpameHHH poTopa
HeNpepuBHO HiMeHHeTcH, H 3TO ABAAETCA NPHYHHONA BOSHHKHODEHMA HH-
Iyrzmoxuore ToKa, 188.1, IToromy, y7o B cTarope reHeparopa NepeMeHHOTS
TOKa BAXOJHICE AKOPb, B KOTOPOM HHAVHHPYETCH TepeMeHHu TOK, a B
CTaTope I'eHePaTOPs NOCTORHHONG TOKA HAXOQMTCH HHAYKTOD, o o6MOTKAM
KOTOPOI'® MPOXOIRT NocToAsHuE Tok. 169.1. B ceprecHoM reHepaTtope de-
pe3 OOMOTKY Bo3GYXKIGHHA NPOXOAMT oueHb Goabimuoll Tok. [losromy odu
JOMKHL GHTL CAeaHkl H3 TolcToll npoBosokk. BMecte ¢ Tem apcraTounas
HHIYKINA NOAA H MATHRTHHR NOTOK MOAYyYaOTCA NPH GOALIIOM TOKe Ve
NDH BA/MUHE HESHAMHTEALHOTO THCAA BHTKOB. B wnyHTOROM renepatope B
o0MOTKY BO3OYXJEHHA OTBETRAMETCA JHMme Belolbmiar gons Toxa, [Iaa
NOJIYHEHHA AOCTATOYHOIND THCNA aMACP.BHTHKQOR HYMKHO IpPpH MamOM TOXe
B3ATh MHOIO BHTEOB, HO OOMOTKa MOmeT (bITh BHUOJNINeHa A2 TOHROH mpo-
sodioxk. 169.2, CepHecHHE rTedepaTop HeJb3H SanycTHTh Ges HArpyskH,
TaK Kak IPH 5TOM LeNb OOMOTOK BOSOYHACHHA DPA3OMKHYTa, Ueped HHX He
Gy Rer NPOXOMHTE TOK H, CAEAOBATENbHO, He GYAeT MPOUCXOIRTE HAPacTaHHe
MaTBHETHOTO NIOTOKa B retieparope. LIIyHTOBEA IeHepaTop MOXKHO BKMOHHTE
-
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Gea Harpy3xu, DOToMY UTO IeNs AKOPR Boer/a BaMKAYTA Ha OGMOTKM BO3-
6ympenavn. 169.3. Ecan nyctuts redeparop B ofpaTHYIO CTODOHY, TO MHLY-
LMposaHEGt TOK GyNer co3AaBATH MalFggTHO® IOMAe, OPOTHBOMONOKHOE OC-
TATOYHOMY WAMATHHUHBAHEI uHAyxropa. Hugyxrop mpm sToMm pasmarin-
THICA, | PeHepaTop me Syaer patorars, 160.4. Hymuo Ha kopoTRoe BpeMs
NpONYCTHTD Yepes oSMOTRH BOSOYMICHAA TOK OT R OEHer0 HCTOYHRRA
{6aTapeR aXKyMyJRTOpPOB), NOSAGOTHBIIMCH © TOM, YTOOH 9TOT TOK HaMar-
HHYHBAJ HHAYKTOP B TOM HAOPSBJAERHH, KOTOPOE COOTBETCTRYET YEasanHomy
KATPARAEHHIO BpamieHEs resepatopa. 173.1. Tlpu nycke gsuraream puiyar
PeOCTATS HAXORNTCA B Kpalfinem npasoM honomenny, [lpd yrou yuactox pe-
OCT213 Ryycx BBGACH B [EHb AKOPA H ABJAACTCSA NYCKOBLIM COMPOTHBACHHEM;
Hens e KATYIKH BoabyxKAeHHS SAMKHYTA HaKOPOTKO Y€PEe3 MeTALIHYECKY)
nonocky, [TosToMy, RORS pHRar peocTaTa BaxXOXHTCK Ha 5TOR DOAOCEe, Mo-
Top Bpamaercd ¢ naimensmell gactoroll. [Tepebeas puTAr peoCTaTa HaAeBo,
MH CHAYANA BHBOJEM COHNPOTEBACHHE Ryycg HI NEOM AKOPA, 3 SATEM HAWH-
naeM BBOAETS Bee Goasuryie B GoALITYIO CONPOTHRACHHA Rper B Denb
poabymaenus, MarguTnAl TOTOR NpM 9TOM YMeHBIIAGTCR, & YACTOTa Bpa-
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YecTBEe PErYAHPOBOYHOIO ~=— PEOCTAT A3 TOHEOR RPOBOMOKA ¢ GOALUIMM co-
npoTaBacknes., 173.3. IlpH mycEe ABHTATENA BXOMOCTYIO WA ¢ manolt Ha-
Tpysxofl TOX B RHOPE OUelb Mal H WEIyHEpORAHHA® P AKOpE 9. A. ¢. NOYTH
$aBHA HAOPSTIKERMIO CeTH, B cepEecHOM ABHraTene uepea oOMOTKH POSCYM-
ZeHHS NPoXogHT ToX AKOPA; ARA TOTO YTOSH IPH TZKOM ManOM TOKE B AKo-
Pt Moryna OBATHCR 8, A, C., NBHTATNb ROMMRE BpaMAThCH
¢ ovelt Gonbiwod sactoTolt, T, €, oK HAET «BpasHocH, B myRTOROM ABRraTe-
JIe 5TOTO A MOXET CAYIRTHCA, ROTOMY 910 S1ECh TOK B 0fMOTKAX Bo3GYRIe-
HHA # MAHHTHE NOTOE B REHTATENE MAMO S3BHRCAT OT TOK& B AXope A He-
ofxozHMan 9. [i. ¢, BHIYIMHPYETCA BCETAA IPH yMepeHuol qacToTe Bpamenus
asurarend. 177.1. JIz60 BEINMHTE PEOCTAT NOCAENOBATENbLHO € SJACKTPOMAr-
HHTOM, JHO0 H3TOTOBHTH BHABHMRHOM cepievunk. 177.3. Crenats Gornmoe
UHCAG BHTEOD H3 TOMROA npoposioRH. 177.4. D/EETPOMATHET € RAOCKAMH
Toalochmy GalnMakamu, 178.1. Mowser,
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