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. NPEANUCIOBHE

@ nuireeil negaror ne npeHebpexeT HH OAHOH BO3MOXK-
HOCTbIO CHesaTb CBOH YpPOK 060Jiee HHTEPECHLIM H KHBDLIM,
NOCKOJbKY HHTEPeC K H3yYaeMOMY TOBLIILIAET BHYMMAaHHE
yyYaluxcs, CIOCOOCTBYsSI 3TUM 6oJlee CO3HATRJILHOMY H NpPoi-
HOMY YCBOEHHIO NpeAMeTa.

Jns akruBuszauMu paborh yyaimuxcs O6oJbluoe 3Haye-
HHe MMeeT pacCMOTpeHHe PasJIMYHOro poja 3aHMMAaTe/dbHbIX
3ajay, NapajoKcoB U co(hU3MOB.

K coxasnenumwo, B IpenoiaBaHiy (U3UKH 3aHUMAaTe/bHble
3ajayy,. napajokchl U codU3Mbl HCHOJAbL3YIOTCH HeLOoCTa-
ToyHo. B 3HauutesbHOH Mepe 310 00BACHAETCA HEAOCTAT-
KOM JIUTepPaTypHhl.

MHoro 3aHuMaTeNbHBIX MApajoKcoB U copu3MOB OmyH-
augoBasa 1. Y. Ileperbman B CBOMX ILINPOKO H3BECTHHIX
KHUrax «3aHuMarenbHas (usHkar», «3aHUMaTe]lbHas Mexa-
HUKa», «3HaeTe Ju Bl (puauky?». lllupoko mpomaraHgupo-
BaJs cotdusmu u napajfokcsl A. B. Llunrep, kotopoMy npu-
HajAneXur 6ecCnOPHHIA NPUOPUTET B OTHOIEHUHM BHeApEeHHs
B INeJaroruvyeckylo MPakTHKY «MeToja mapajokcos». Heko-
TOpble W3 NPHBENEHHBIX HHXKe 3a7ayY 3aHMCTBOBAHBHI H3 ero
KHHT'H «3afayd 4 BONpPOckl No ¢u3uKe». OQHAKO CnienHa/b-
HOro cOOpHHKa (QPH3UYECKHX HapaJioKcoB H codU3MOB B GHO-
JINOTEKE YUUTEJsl NOKa He OBbLIO, €CJH He CUMTATHL BhIIIE[-
ek B 1898 r, HeGousbiuoi Gpowopsl BomkuHa.

Hacrosmas pa6ora sBJasiercs INONBITKOH CO3XaHHS
HMeHHO Takoro cOopHuKa. B Hem npusojATcs ¢usuueckue
Jnapaiokchl H coH3Mbl, pa3JHYHbBle N0 TEeMaTHKE W CTENeHH
TpyaHoctn. Hekoropble M3 HHX W3BECTHHl YK€ JABHO, APY-
rue nmybaukyooTcs BHepBHie. He Bce moMmelleHHble B KHHre
3aJlauH -OJUHAKOBO HHTEDECHB!, OJHAKO aBTOp HAaJAEETCH,
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4TO M3 HPEANaraeMoro MaTepHana CMOXeT oTo0paTp UTO-
au6o nodesHoe AN ceGi KaXAbH yUHTeJb.

C6opHHK npefHa3HaueH B KayecTBe yuyeGHOrO NocoOHs
" yuurensaM QH3HKHM CPEJHHX WIKOJ. BmecTe ¢ TeM OH CMOXKET
3auHTEPecOBaTh y4YalMXCsl CTaplUMX KJaccoB, a TakKxke CTY-
AEHTOB TEXHHKYMOB M NEPBHIX KYPCOB HHCTHTYTOB, B OCO-
GeHHOCTH neJaroruyeckux, W, HaKoHeu, Mpocro JabuTesnen
3aHMMaTeNbHOH (PH3UKH.

Hans Gomee y1106Horo NoJb30BaHus COOPHHK pa3buT Ha
ABe yacTd. B nepBoi U3 HUX NPHBOAATCS TEKCTH 3a1a4, a BO
BTOpPO#l NOMeIleHbl KpaTKHe pellleHus, cHalkeHHbE, T/e
HaM Kasajoch YMECTHBIM, HEKOTOPBIMH METOJMYECKHMH
VKa3aHUSIMH.

Yucsio yxasaHWil HEBEJUKO, H OHM HHIJle He HOCAT KaTe-
rOpPHYECKOTO XapakTepa — 3a YUHMTeJeM OCTaeTcsi MNOoJHas
cBo6oa HCIOb30BaTh COOPHHK MO CBOEMY YCMOTPEHHIO
B 3aBHCHMOCTH OT MEJaroruueckoro MacTepcTBa, NOATOTOB-
JIEHHOCTH yYalUXCs U APYrHX 0BGCTOATENbCTB.

He nuitasich mpeflyCcMOTPeTh BCE BO3MOXKHBIE CJYUaH, M
xoTenu Gbl, ONUpasich Ha COOCTBEHHBIH ONBIT, AaTh HECKOJb-
KO COBETOB O NMPHMEHEHHM NOMEIUeHHBIX B cOOpHHKe 3ajau.

Yacro npuxoaurcs HabJMORaTh, KaK NpPH PEUIeHHH 3a-
Jaun 0 GaJJIMCTHUECKOM MasTHHKe M MOAOOHBIX €l He TOJb-
KO IUKOJBHWKH, HO M CTYJEHTH MEPBOr0 Kypca WHCTHTYTA
NHTAI0TCA ONpPeNeJHTh CKOPOCTh CHCTEMB JIOCJe Heyupy-
TOro coyJzapeHHs, IPUMeHsdS 3aKOH COXDaHEeHHs! JHILIb MeXa-
HHYeCKOH sHepruH. HaM kaercs MO/NE3HBIM, CTOIKHYBIIHCH
Ha ypOKe C Takoi owuOKOM, 3eCh ke, B Kjaacce, pasobpars
3ajgauy Ne' 31 c6opHuKa («HapvmeHue» 3aKOHA COXPaHEeHHH
3Hepruu»). Bpaa /M Nocse aHanausa 3TOro Cogu3Ma aHajuo-
FUYHble OUIMOKH OGYAYT MOBTOPSATHCS. -

3anmauu Ne 1,9, 16, 43, 46, 56,69, 99 MOKHO HCIIO/Ib30BATS,
€OCTaBJAsis BUKTOPHHY AN Bedepa 3aHHUMAaTeJabHOH (hU3HKH,
a Gonee caoxkHble, Takue, Kak Ne 2, 4, 13, 87, 90, 117, mox-
HO 7AaTh Ha ¢uaHdeckol ogumnuage. Flonb3yack caydaew,
aBTop BhIpaxaer riayboKylo npusHareabHocTh II. A. Puim-
KeBuuy, A. Il. Poimkesndy, T. H. Jlanre,  JI. H. Bornauos-
CKOMY H MHOruM yuuteasam JleHuHrpanckoii obaactu u [Ipu-
MODCKOro. Kpasi 3a PfA UEHHLIX COBETOB H YKa3aHMIL

Heonenumyro nomowts B paGoTe HaJ KHHIOH aBTOPY OKa-
sasa obcrositenbuasn peuensus . U. Caxaposa, Gesppemen-
Hasl KOHUMHA KOTOPOrO JIMLIMJIA HaC BO3MOMKHOCTH MCKPEHHE
no6sarofapurb ero.
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-TlepBoe u3faHWe KHHUrH OBLIO BCTPEUEHO C HHTEPECOM
1 GLICTPO pasollnock. Bo BTopoM H3[aHHM B TEKCTHl H pe-
IIeHHs 33/la4 BHECEHbl HEKOTOPhle H3MEHEHHS H ACTIOJNHeHH ],
YBEJHYEHO TaKxkKe YHCJIO 3a7au. ‘ ‘

Iockoanky ¢ 1963 r. B CoBerckom Colo3e BBeeH HOBLIH
craupapt ['OCT 9867-61 na enuHuubl H3MepeHu#t ¢uznde-
CKHX BeJMYMH, COIJIaCHO KOTODOMY B JHTEpaTtype HAOJIXKHA
NpEeHMYILeCTBEHHO NPHMeHATLesl cucteMa eaunun CH, B Ha-
CTOsAIIeM H3/aHUH GOJNBUIHHCTBO YHCJIEHHBIX NMPUMEPOB MpH-
BeAEHO B eIUHALIAX 5TOH CHCTEMBI, 33 HCKJIIOUYEHHEM Tex
c/ly4YaeB, KOrfla BHEeCHCTEMHBle eJHHHIBI OKa3blBaloTcs IO
TeM HJIH HHBIM coobpakeHHAM YyAoOHee.

BoinonHss npUsATHHIA JOJT, aBTOP 6Jaroflapur BCEX JHI,
MNPHUCJaBUIHX CBOM OT3biBbl H 3aMeYaHHA HA NepBoe H3/laHue
kuurd. [lanvHefinue IoxenaHHss npock6a mpuchHLIaTL MO
ajpecy: Kumvnes, npocnext Jlenuna, 168, kageapa dusuxn
KullHHEBCKOro MOJHTEXHHUYECKOr0 HHCTHTYTA.

Aerop



MEXAHMHA

1. USMEHUNIOCH NI BPEMS NYTELLECTBUS U3 MOCKBbI
B ACTPAXAHb M OBPATHO NOCHE NOCTPOMKU
BOMKCKMX I3C MMEHM B. M. NEHMHA

M UMEHM XXII CBE3AA KNCC?

Tlyctb tensoxon, uMeromuii coOCTBEHHYIO CKOPOCThL U, TJIH-
BET BHH3 MO peKe, CKOPOCTh TeueHust KoTopo# pasHa ¢. [1pu-
6blB HAa KOHEYHBIM MYHKT CBOEro HYTelIeCTBHs, OTCTORWIUA
OT HayaJbHOTO HA pPAaCCTOSAHHUU [, TENJOXOJA NOBOpAaYUBAET
M IBHXKeTcs 06paTHO.

Tak Kak TeueHue HanpapJjeHO TeHepb HaBCTPeuy, TO BeChb
BLIMIPLILI BO BPeMeHH 110 CPAaBHEHHIO C ABUXEHHEM B Hello-
JBHKHOH BOJE, NOJYYEHHbII NMPH NYTelIeCTBUH BHU3 IO
peke, Ttepsiercs, HOO YyBeJHUYeHHE CKODOCTH TeMJIOXOAA
B MEPBOM CJayuae paBHO, €CTECTBEHHO, ee YOBLIM BO BTO-
poM. IlosToMy TeueHHe peKH, Ka3asoch Obl, HUKAK He J0J-
JKHO CKa3aTbCsl Ha BPeMEHH JABHIKEHHS TeIIOXOAA. OT
Mocksel 10 Acrpaxanu u obpatHo. Takyke He noBJHseET,
No-BUAHMOMY, Ha JJUTEJABHOCTh TAKOIO MYTEIUeCTBHS HOSAB-
Jenne na Bojre Kyfi6wiesckoro # Boarorpaickoro mMopeit,

TlpaBujeH a1 TakoH BHIBOA?

2. YOUBUTENDHDIE NPHKITIOYEHHWA MACCAMKUPA METPO.

Onue u3 xurejsed MOCKBH KawJoe YTPC OTHPABJs/IcA Ha
pa6Gory B mMerpo. XoTsa pabouuii ieHb ero B yUPeKACHHN Ha-
YMHAJCH €KeJHeBHO B OJHM H Te Ke yachl, BpeMs ero mphu-
X0Jda Ha CTaHLUHIO MOIfJO, Pa3syMeercsi, HECKOJLKO pasJi-
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4aTbCsl B pasHbledHH. J1s1 MPOCTOTH MOXHO CUHTaTh Bpems
NpPHXOAa COBEPHIEHHO CJyYaHHBIM.

Tlpu 3THX YCHOBHAX KaskeTcs Ha NePBHH B3TJsAA Npasio-
noJ06HBIM NPEANOJOKHUTL, YTO YHCAO JAHeH, Korja mnocie
ero npuxoja Ha CTAHUHMIO MEPBHIM NPHAET MOe3] HYKHOIN
nacca)KMpy HampaeJjeHusi, OyJeT NpPHMEPHO pPaBHO YHCAY
IHeH, KOrja mepsblM NpuOyneT Ioes3x HPOTHBOMOJ0KHOTO
HanpasJ/eHU.

Kakono xe OBJIO yAHBJEeHHe naccaxupa, Korjga oH o0-
HapyXuJ, YTO HYXKHble eMy Ioe3[la NPHUXOASAT Ha CTAHLHIO
nepBbBIMH B ABa pas3a pexe, ueM BCTpeudsle! Pemus pbisic-
HUTh NPHYUHE! HEIIOHATHOTO SIBJIEHHS, OH CTaJ OTHPABJSITLCH
Ha paboTy ¢ APYroil CTaHIHUH, PACHOJIOKEHHOH HECKOHbKO
Janbiue ot ero goma. Habuogenusi, npoussegeHHbe 3/€Ch,
3aCTABUJH €r0 H3YMHTbCA elue Oojblle, TaK KAk Ha 9TOH
CTaHUHU fen0 OOCTOSJIO COBEPIIEHHO HHaue — HY:KHbie
noesjia NpUXOAMJIM NepBbLIMH B 3 pasa yaiie!

Ilomorute macca:kupy pas3o0paThcsi B MPHYHHAX CTOJMb
CTPAHHOIO TOBeJEHHS MOE3J0B METpO.

3. BYAYT it ABUTATBCH ADPOCAHM!

ITpennosoxxum, 4TO Ha KOHBeHEPHOH JI€HTe YCTAHOBJEHA MO-
JeJb aspocaHed, NPUBOJHMAasA B JBHXKEHHE, KakK OObLIYHO,
BO3JAYIIHEIM BUHTOM TOJKawwero tuna. Kakosa 6yner cko-
pPOCTb MOJI&JH OTHOCHTEJbHO 3eMJIH, ec/d KOHBeHep U CcaHy
CIHOBpEMEHHO MNPHUAYT B JBHXKE€HHe B NPOTHBONOJOKHBIX
HaNpaBJeHHAX, TO €CTb OYAYT JIH CAHH OCTABATbCS HA OLHOM
MecTe HJH HOHAYT B KaKylo-Ju60 CTOpPOHY?

4. KAKOBA CKOPOCTb NNOAKM!

Crosauuit Ha Gepery 4esJOBeK NOATATMBAET JIOAKY, BhGHpas
¢ HEeKOTOpO#l MOCTOSHHOH CKOPOCTBbIO U, HPHBA3aHHYIO
K HOCY JIOAKH BePeBKY. PassioKHM CKOPOCTb Uy TakK, Kak
noka3aHO Ha pucyske 1. Torma mns ckKopocTH Joaku v, IO~
JIYUUM:

U, = Uy COS A,



Us - sroh Q)Bpmynu ‘
ciaeayer, 4To, uem 00ab-
ule yroJ g, TO €CTb UeM
Oauxe Jonxa k 6epery,
TeM CKOpPOCTh €e MeHb-
we. Ha camMomMm xe jgene
Hao6opoT — Mo Mepe
NpUGIHKEHHA JIOAKH
K Gepery ee CcKOpOCTb

Puc. 1. BO3pacTaer, B 4eM JIETKO

‘ ybenuTbcss  HA  OMBITE.

Hocratoyno npussizath

K KapaHjalwy HHTKY B NMOTAHYTb 33 Hee TaK, KaK TAHYJH
JIOJKY.

B ueM 3Xe npHYMHA DA3HOTJIaCHH MeXAY TeopHell W Olbl-
TOM?

5. YEMY PABHA CPEAHA4 CKOPCCTb!

Hz Touku A B Touky B MOTOUMKIHCT [BHrajcs CO CKO-:
poctbio 60 xKa/4; 06paTHBIE NyTh GBI UM NPOJEJ]AH CO CKO- -
pocreio 40 xa/4. Onpenenutb CPERHIOIO CKOPQCTb MOTOINK-
JIUCTa 33 BC€ BpeMs gBHKeHHs, BpeMeHeM OCTaHOBKH
B nyHKTEe B mpenebpeus,

6. TULLE EAELUL — CKOPEE MPUMELELLD!

Iycte HEOOXOJHMO OHpPEeReNUTh HAYA/JIbHYIO CKOPOCTH Gpo-
IIEHHOT'0 BePTHKAJbHO BBEpPX KaMHS, OKa3aBIUETOCH CIIYCTH
4 cex. nocae 6pocka Ha BeicoTe 6 .

PaspellinmM ypaBHeHHe NyTH PaBHONEPEMEHHOrO ABHIKe-
HMSI OTHOCHTEJNBHO HaAYaJbHOH CKOPOCTH

25 — af?
Po= "5 -

¥ BBHIYHCJIHM NOAYYEHHOE BHIPAaXKeHHe NPH 3aZaHHBIX BHIIIS
YCJAOBHSIX, mnoJiarasl yCKOpeHHe CBOGOJHOTO TNajeHHusA pas-
_HBIM AJd npoctorsl —10 sfcex? (3HaK MUHYC O3Hayaer,
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9TO yCKOpEHHe HANpPaBJIeHO B CTOPOHY, NPOTHBONOJOXKHYIO

TO#, B' KOTOPYIO OTCUHTHIBAETCS IepeMeliente):

2.6 4+ 10 == . 16 cex?

2-6 ¢+ 10 755 - 10 cexc _o9t5*
2-4 cex T E5Y cex *

'UO=

3alafHM BONPOC, KaK JOJMKHA H3MEHHTbCSt HavajbHas
CKOpOCTh, 4TOOHL Ha TOM ke BhlcoTe (6 M) KameHb OKa3aJcs
Yyepe3 BIBoe MeHblllee BpeMs? Heo6XxoaHMOCTb ee yBeJHue-
HUA KaXkeTcsl coBeplieHHO ouyeBHAHOH. OnHako He O6yleM
CIEWIHTD!

[Tpennono:xus, uto Ha BEICOTe 6 M KaMeHb OyneT He
yepe3 4 cex, a yepes 2 cex, MOJYUHM:

M
_ 2-64{-}«100?"—2-40&62

. M
Y= 2.2 cex =13 cex "

Bor yxk BouctHHy Kak B norosopke: «Tuuie epeurb—
LaJnblle Oyaelb!»

7. <BOMPEKM» 3AKOHY MHEPLLMM.

TlepBplfl 3aKOH MeXaHUKH MoXKeT OuITb CchOPMYJIUPOBaH
cJAeNyIOIUM o6pas3oM: BCAKOE TeJO COXPAHSIeT COCTOSHHE
NOKOSl UK PaBHOMEPHOTO NMPAMOJIMHEHHOTO ABHXKEHHs1, NI0Ka
BO3JeHCTBHE ADYTHX TeJ He 3aCTaBHUT €ro H3MEHHTb 3ITO
COCTOSTHHE, ‘

ITouemy xe B TakKoM cjydae Mbl yacTo HabJjlofaeM, Kak
NacCaXKHPHI, CTOsIHE B BaroHe MNOAXOIsIIed K CcraHIuu
3JeKTPHUKH, HAKJAOHAIOTCS B MOMEHT OCTAHOBKH He BHEpER,
Kak Toro Tpebyer 3aKOH HHEPHNH, & B HPOTHBONOJOMKHYIO

" CTOPOHY? )

8. BEC TEMNOBO3A PABEH BECY BArOHOB.

Ecin Obl TpeHHme MeX[y BedyIUMMH KOJIECAMH TeNJOBO3a
H peJbCaMH OTCYTCTBOBAJIO, TO TEMJIOBO3 He 6bl1 6B B CO-
CTOSIHHH CABHHYTH N0e3/ ¢ Mecta. CoryiacHo TpeTbeMy 3aKo-
Hy HploTona cuna Tarm, passBHBaeMasi NpPH PaBHOMEPHOM

‘
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IBHXKEHHH, B TOYHOCTH DPaBHa CHIe TPeRHS MEXAY ero Be-
JLYVIIHMH KOJeCaMH H pejibCaMH:
’ Fron = 'rp=k1'p1:

rae k; — Ko3QUIHEHT TpeHHS KOJeC TeNJ10B03a, KOTOpHEe
Mbl BCe CYHTAeM JAJsi HPOCTOTH BEAYLIHMH, O PeJIhChl
u Py — Bec TenacBosa.

Tax>xe Ha OCHOBaHMM TpeTbero 3akoHa HbioToHa mnps
pPAaBHOMEPHOM JBHKEHHH CHUJa TATH JOJKHa ObITh paBHa TOH
cujie, IPOTHB KOTOPOH JIOKOMOTHB NPOM3BOAHT paboTy, TO
€CTb CHJIe TPeHHs! KoJieC BATOHOB O PeJbChI:

me =kz‘pz,

rae ks — Ko3Q@HUHEHT TPEHHA KoJeC BArOHOB O peJibChl
u Py — o61wuii Bec Bcex BaroHOB.
CpaBHUBast 3TH BHIPAXKEHHUS, HAXOJUM:
kl'Pl - kz'Pz.

Cokpamas Ha k=R, (TpeHue cTaJiH O CTAJb), NOJYUUM
ABHYIO HEJIEIOCTD:
p1 = P27

TO €CTh BeC TEIJIOBO3a PaBeH Becy BAaroHoB?!

9. MOYEMY KOHLIbl OCEH, NEXKALUME B ONMOPHLIX
NOAUWMNHUKAX, SATAYUBAIOT «HA KOHYCn!

Cuna TpeHHs, KaK H3BeCTHO, Olpejesercs TOJbKO Ko3(gpHu-
[IHEHTOM TPEeHHs, 3aBHCAIUM OT POJa CONPHKACAIOUIHXCS
MOBEPXHOCTEH, U CHJIOH HOPMAaJbHOIO AABJICHHSA, HO MPAKTH-
YeCKH He 3aBHCHT OT IJIOIIAJH TPYLIUXCcsa noBepxHocTel. ITo-
geMy XKe B TaKOM CJyyae KOHIBI Ocel, JeKalide B ONOPHbIX
HNOJIIMITHYKAX, 3arTadd-
BalOT «Ha KOHYC», & KOH-
bl OCeH, 3aKpenJieHHble
B NOAMMMNHHMKAX CKOJIb-
JKEeHHs, CTpeMsATcs Je-
JlaTb BO3MOJKHO TOHbIIIE
(puc. 2)? B Hekorophlx
KHUTaX yTBepxjaercs,
_ 4TO 3TH MepH crnocober-

BYIOT YMCHBIIEHHUIQ CHJILI

Puc. 2. TpEeHHus.

-

W
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10. TPEHME ¥ MU3HOC CTEHOK LWMIMHAPA.

BHuMaTeJ bHBIA " OCMOTP AOCTAaTOHHO HOJr0 IPOCAYKHB-
ulero JABMraTesisi BHYTPEHHEro CropaHus TOKa3blBaeT, YTO
HanboJbIIMA H3HOC CTEHOK ero
UHJIUHAPOB COCPEAOTOYEH B Me- ) _
crax A u B, rae mpoucxoaut oc- /
TAHOBKAa M H3MeHeHHE Hamnpas- - :
JIeHHsl [BHJKEeHHS TIOPIIHS Ha j
IPOTHBOMNOJOXKHOe (pHC. 3). -

Kasaznoce Om, 31O0T (hakr N V
TIPOTUBOPEUHUT «3APaBOMY CMBEI- A 8
CJy», COrJacHO KOTOPOMY H3HOC
JONXKeH ObTb 0cOOeHHO BeHK Puc. 3.

B TeX MecCTax, rjle CKOPOCTb JBH-

JKeHHsi TOpIUHS MaKCHMaJibHa.

Beab crJbl XKUAKOTO TPEHMs NPSIMO NPONMOPIHOHAJLHB Be-
JIMYHHE CKOPOCTH WM jgake (HPH OOJbLIAX CKOPOCTAX) ee
KBajpary,

11. TPEHME KAYEHUS AOJDKHO PABHATLCA HYMIO.

HauneM s3anauy neckosbKO Hzjaajeka. Ilycth Ha ropHsoH-
TaJbHOH IIOIIAJIKe CTOMT MPAMOYTOJbHLIE OpYCOK, HMelo-
Ui BHCOTY b u WHPHHY a (TOJMIMHA HeCyllecTBEHHA).
IlpunoxuM K HeMy Ha BbicoTe A HamnpaBJeHHYIO NapaJjieib-
Ho miomiajke cuny F. ORHOBpeMEHHO NOSIBUTCS CHJA Tpe-
Hus Q, paBHas F, ecau nocjejHsis He NpeBHIaeTr MaKCH-
MajIbHOI'0 3HAaYeHUs CUJblL TPeHHs 1MoKod Q,uc=Fk-P
(puc. 4,a).

Tlockoapky cunbl F 1 Q He neXaT Ha oJHOH NpsAMOH, OHH
CO3J210T MOMeHT F - A, CTPeMsIIIHACS ONPOKHHYTh GPYCOK NO

a qacoBo# cTpenke. Uem

) GoJabuie cuna F u uem

F F  BHIIE OHa HPUJOXKeE-

- 0 ™ Ha, TeM GoJIbllie ONPO-
< l Ry KHABIBAIOH M MO-

Q ‘ Q| e, menTt. Eciu Ont cye-

7 VN7 (CTBOBana ToabKo na-
4 e " pacua Fu Q, 6pycok

. ONpoKHAHBajcA  Obl
Puc. 4. OPH  CKOJIb  YrOJHO

‘1



MaJsioit npuaoxeHHo# cuié F. Ha camoMm nene, utoGw ompo-
KHHYTb Gpycok, cuna F Ro/KHA MMeTh ONpefeNieHHYIo Belk-
ypny. CJieZoBaTe/IbHO, CYINECTBYET MOMEHT, NpensTCTBYIO-
wui onpoxuasiBanuio. [IpoucxoxkieHHe MOMEHTa JIETKO
HNOHATH. ,

Mowmenr napwt cun F u Q crpeMuTCsl NMPUNOAHSATD JIeBHH
Kpail 6pycka H IJIOTHee NMPHKATbL K INIOAJKe ero NpaBylo
noJOBHHY. B pe3ynbraTe cusa- peakuun omnopn R, mpuso-
eHHas BepPTHKAJbHO BBEPX K OCHOBaHHIO Gpycka ¥ paBHAad
ero Becy P, yxe He 6yleT NpPOXOAKWTb Yepe3 NEHTP HHXKHeH
rPaHW M UEHTP THAXKECTH OpYCKa, a CMECTHTCH HECKOJbKO
prnpaBo (puc. 4,6). Yewm Gonbule BesuuuHa cuabl F, TeM
GoJbllle OMPOKHUABIBAIOIUN MOMEHT, TéM jaJjblie BIPaBO
JAOJI’KHA CMEeCTHThCH CHJIa R, 4ToBH 6pyCcOK He OHMPOKHHYJI-
cd. B 3aBHCHMOCTH OT COOTHOUIEHHSI MEXKAY BeJHYHHAMH
a, b, h u F moryt 6HITh /1Ba CAydas:

1. Cuna F pocruruet 3naveHusi Q.. =k - P npexae, yeM
R Buififer 3a npepesn KoHTypa onopdul. Torma 6pycok mnpu-
JeT B ABHIKEHHE MO IJIOCKOCTH, He OMPOKHHYBUIKCE.

2. o toro kak F cpaBusiercs c¢ k- P, peakuusi omnopsl
nofiofileT K npaBoil rpaHHue HIKHeH MJIOCKOCTH Gpycka.
ITocne 3toro MomeHT napol cuii R u P yKe He CMOXKET
6oJbllle KOMIIEHCHPOBaTb MOMeHTa mapel F u Q, u Gpycok
OTIPOKHHETCH. '

Orciofa BBITEKaeT, MeXAY NPOUMM, HECJOXKHLIA crnocold
onpeJc/eHHs] KO3(HIHEHTa TPeHHs MeXAy GPYycKoM H 0o-
BEPXHOCTBIO, HA KOTOPO¥ OH CTOHT.

Ilpuaoxum cuay F, uyTb-uyTh mpeBbimawiyo k- P,
HOYTH Yy caMofl HuxHeH rpaHu O6pycka. OH mnpuaer. Toraa
B paBHOMEpHOe JBHUKenHe. Bylem mnocreneHHo NOXHHMAaTb
TGUKY HPHJIOXKEeHHs1 cHabl F (Bce 31O JIerko HpojenaTh, BO-
OpYXHBHIHCh KOPOGKOH H3-moj Tydenn). Toraa npu Heko-
TOpOH# BBHIicOTE GPYCOK, HE NPHXOAA B JBHXKEHHE, HauyHeT
GTIPOKHABIBATBCS. '

3anunieM «rpaHUyHble YCJIOBHS», IIPH KOTOPHIX HabJ10-
JAaeTcsl Tepexoj] OT OJHOTO chaydyas K ApPYyroMmy, TO ecThb pa-
BEHCTBO CHJI H MOMEHTOB (mocjepnue GyneM ONpefeNsiTh
OTHOCHTEJEHO OCH, MPOXOJsllell Yepes HEHTP TsXKecTH OpY-
€Ka ¥ NepneHAHKYJIsAPHOH MJOCKOCTH PHCYHKA, CUHTasl HOJO-
JKHTEJbHEIMH MOMEHTH!, Bpaulamoulge GPYCOK IO 4YacoBOi
CTpeJiKe, H OTPHLaTebHbIMHA — CTPeMSAIIHECs NOBEPHYThb €ro
B TPOTHBOTIONOXKHOM HaHpaBJieHHH):

12



‘F(h— %)Jr Q-%fRa—P.o =0.

Orcona onpefedsieM Ko3(h(QHIHEHT TPEHH:
a
. k=—.

3 nocaefHero BHIpaXKeHHs BHAHO, YTO He CO BCSAKHUM Gpyc-
KOM ONBIT yJAacTcs: HeoOXOMUMO, YTOGH BbhicoTa 6pycKka YAo-

BJIETBOPSIA YCJIOBUIO b>—z—. Has ky6a, Hanpumep, —%——: 1,

U onpenenutb Ko3hGHUHEHT TPEHHHS «METOAOM ONPOKHIBI~
BaHUSA» Hesb3d, TaK KaK BO BCeX peasIbHHX clydasXx Koad-
GHuLIMeHT TPeHHs MeHblIe efuHHIH. OJHaKO ¢ NPAMOYFoJb-
" HbBIM GPYCKOM OMBIT Yaiue BCEro MOXKHO NPOH3BECTH, OpHEH-
THPOBAB I'PAHU COOTBETCTBYIOILLHM 06pa3om.

Cdopmynupyem tenepb cogpusm. [TycTe Ha ropH3oHTaANL-
HOH MJOLLaKe MOMelueH He GpycoK, a map. OH HMeeT ¢ 0J0-
1MaJKOA €NHHCTBEHHYIO TOUYKY CONpHKOCHOBeHHs. [losTomy
CHJla peakilMH -ONOPHl U BeC BCeria JOJIKHH NMPOXOJHTh
yepes Hee. S3HAUUT, MOMEHT naphl cusl R U P (uau cymma Mo-
MEHTOB 5THX CHJ OTHOCHTEJNBHO TOUKHM CONPHKOCHOBEHHS),
paBen Hyjwo. CrnenoBartenbHo, Ji06as, Aaxe OYeHb MaJjasn,
CHJa, NPHJOXKEHHAs K Wapy, JOJIKHA NPHBECTH €ro BO Bpa-
uienne. MHbIMH caoBaMH, KO3(pQHUUHEHT TpeHHd KaueHHH
Bcerja JoJiKeH paBHstbea Hydo! Ha caMom ke gese oH,
XOTsl B 3HAYUTENbHO MeHblle K03(h(HUHEHTa TPeHHS CKOJb-
JKEHHsI, OAHAKO HYJIO BCe JKe He paBeH.

Fne xe omwn6Ka B HAWIUX PacCyXAeHHAX?,

12. CNPABEJIMB JIK 3AKOH HE3ABUCUMOCTU
DEHCTBUA CUM

3aKoH He3aBHCHMOCTH MeHCTBHSI CHJ 3akKAIOYaercs B CJe-
IYIOLIEM: €C/IH K TeJy NPHJI0KEHO OAHOBPEMEHHO HeCKOJIbKO
CHJI, TO JieHCTBHE KaxKJOH M3 HHX TaKOBO, KaK eClH 6Bl ApY-
THX He CYIIecTBoBajso Boob6ue. ITocmoTpum, K KakoMy HeJe-
TOMY BBIBOAY NPHBOAMT HHOTJAA 3TOT MPHHIIMIL

13



[TycTs K Tey NPU/ioKeHa CHJA TaKGH BeJNHUHHBI, 4TO ee
JeiicTBHe pPaBHO HYJIIO, TO €CTb OHA OCTaBJ/ifeT TeJO B CO-
cToanny nokosi. Torja U aBe Takue CHIABI HE CABHHYT TeJO
¢ mecra. CiegoBaTeqbHO, U CKOJIb YrofHO G0JbIIOE YHCA0
TaKHX CHJ He NpPHBeJeT TeNO B ABHKEHHE.

Ho 3To HeBepHO, TaK Kak HPOTHBOPeuHT ONLITY. B uem
Ke omHOGKA NPUBEAEHHOTO BHIILE PACCYXKAECHUSA?

13. C KAKbﬁ CUIOH AABSIT HOXXKM CTOJIA!

Ha pucynke 5 uso6paxen ctoJ, nokosmufics Ha HaKJAOHHOH
N10CKOCTH. Pa3noxum ero Bec P, MPHIOKEHHBIHA K UEHTPY
TsiKecTH ctosa C, Ha JBe mnapaJesbHbBE COCTABJAINIHE
F, u F,; npoxopsuue 4epe3 KOHUH HOMXEK CTOJA — TOUKH
A u B, xax 310 NOKa3aHo B JeBOil Yactu pucyHka. Hssecrno,

Puc. 5.

yto cuanl F; B Fy NOJXKHE B CyMMe JaBaTth CHAY P H OTHO-
cuTbcsl 06paTHO NPONOPIHOHANBHO PACCTOAHHSIM TOuek A
u B po nanpasaeHus cuib P. [1pousBens npu toukax A u B
He MoKa3aHHOe Ha PHCYHKe pasyioxkeHue cua Fy u Fo na co-
CTaB/sIIMe, NePNEHANKYNsAPHble H NapaJiienbHble HaK/IOMH-
HOM NJIOCKOCTH, MOXKHO YOeluThbCs, YTO AABJAEHHS, MPOH3BO=
auMebie Hoxxkami A U B Ha HaKJIOHHYIO NJOCKOCTb, OKa3bi-
BaIOTCS pa3NHYHBIMU.

OnHako MOXKHO HOCTYNHTb TaK, Kak MOKa3aHO Ha NpaBoil
YacTH PUCYHKA: BHauaJje pasfAoXHTh Bec P Ha COCTaBJsiIO-
mue P; u P,. Cocrasisouias P, cTpeMHUTCSI IPHBECTH CTOJ

14
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B IBH)>KEHHE BHH3 10 HAKJIOHHOHN NJOCKOCTH H, HOCKOJbKY
CTOJl HAXOAUTCA B NOKOe, KOMIEHCHPYeTcsl CHJIOH TpPeHH:.
Pasnoxus cuny P; Ha cocrabasowue Ry B Rp, 1poxo-
Jdalye uepes Toukd A wm B, yGexjgaemcsl, 4TO 3TH CHJIBI
(CHAB 1aBJIeHHS HOMEK CTOoJIa Ha HAKJOHHYIO IJIOCKOCTDH)
paBHHI,

TaKHM obpasom, MaBJjeHHe HOMOK CTOJIa 0KaszaJoch 3a-
BHCALIMM He TOJbKO OT Beca CToJa, HO H OT criocoba pasJo-
JKeHMsl CHWJ, YTO NPOTHBOPEYHT KaK 3/paBoOMy CMBICHY,
Tak W XKU3HeHHoMy onbity. CleloBaTe/IbHO, B OTHOM H3 pac-
CyXJeHuii uMeercs owunOKa.

B xaxom e MMeHHO?

14. 3ATAZLOYHbIA PBIYAT.

Ilyctb priuar (puc. 6) ypaBHoBeiuen cunamu Fy u Fy O6hiu-
HO CYHTAIOT, YTO cHsa Fs3, NpHJIoKeHHas K KOHLY pelUara

Puc. 6.

B Hampas/eHuW ero AJHHBL, He HapywHur pasHoBecusi. Ho
MOKHO «JA0Ka3aTh», UTO 9TO He TakK!

IlponosxuM HampabBjaeHHe cujbl Ry, siBAsolLefics paB-
nogefcryowelt cuan Fo u F3, u cuay F; Jo. B3aHMHOro
nepeceueHyus B HekoTOpOoA Touke C u cjaoxum ux. Toraa
cuaa R, sBUTCA paBHOAEHCTBYIOLEH BceX Tpex cHa: F,
Fg H Fs
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Hs yeprexa BHAHO, UTO TJIEUO CHABI R OTHOCHTENBHO
,OcH Bpailenusi peryara O He paBHO HyJsio. [TosTomy peidar,
BEPOSATHO, A0JKEH NPHHTH BO BPAlleHHe B HANpaBJIeHHH qa-
COBOMl CTPENIKH.

CnpaBeAnHBo AM 3TO 3aKJIOYEHHE?

15. KAMPU3HAS KATYLLKA,

Ot Jsiun, 3aHUMAIOLUHXCA PYKOAENHEM, MOMXKHO CJBINATH HH-
TepecHHH paccka3 O NPUYYAJIHBOM MNOBEAEHUH KaTYIIKK
C HHTKAMH, 3aKaTUBIIeCs NoJ AUBaH, cToa unu wrad. Ecan
NBITATBCS BHITAHYTH KATYUIKY 3a HHTb, JEpPKa NOCHAEIHION
FOPHU30HTAJBHO, TO KAaTYILIKA NMOCJAYUIHO BHIKATBIBAETCH H3
csoero yb6exuina. Ho mompoGyiite TSHYTh 3a HaKJIOHHYIO
HHTB, ¥ BBl CTaHeTE CBHAETE/]eM JIOOONLITHOTO SIBJIEHHS: BMe-
CTO TOro, YToObl CJeAOBAaTh 33 HUTLIO, KATYIIKA CHPSYETCH
elte maJblie.
YeM 00BACHUTD NPHUYAB KATYIIKH?

IlpuMeuanune Ilpn 3KcoepHMeHTAJbHOH TNpPOBepKe
ciepyer OpaThb KaTYUIKY, ¢ KOTOPOH CMOTaHO ellle He
OueHb MHOT'O HHTOK, a YroJl HaKJOHA BbIGHpATh He CJMLI-
KOM MAaJbIM.

16. NPAB M BbiNT APHCTOTEND!?

Jusuiero B 1V Beke o Hauel spwu (384—322 rr.) sHame-
HUTOrQ TPEUYeCcKOro yueHoro ApHcToTessi HelapoM HasbIBAIOT
«oTHoM Hayk». Ero BrJajg B pasBuTHe HayK O NpHPOZe,
B TOM HHCJe H B PH3UKY, orpoMeH. OHaKo He Bcerja B3rJisi-
ABl H yMO3aK/AI0ueHHs1 APHCTOTeNA COBNAAaMU C NPHUHATBIMU
B HacTosiniee BpeMms. Paccmorpum pas anMepa OJLHO" pac-
CyKJAeHHe, NPHHANNeKalllee 'eMy.

KaMmeHb TOf JeACTBHeM COGCTBEHHOr0 Beca Najaer
¢ ompefeneHHOH cKopocThio. Ecau mojioXKUThL Ha Hero eile
OJIMH TaKo#l e KaMeHb, TO JexXaul cepxy Oyner noaraJ-
KUBATh HHXXHHH, B pe3yJbTaTe 4Yero CKOPOCTb HHIKHEro
BO3PACTET, ’
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Mexny Tem cefiuac TBepIO YCTAHOBJEHO, YTO BCe TeJa,
HEe3aBHCHMO OT HX Macdchl; MajlaloT ¢ OAHUM H TEM XKe YCKO-
peHHeM, TO eCTh 33 OJHHAaKOBble NPOMEXKYTKH BpeMeHH yBe-
JIHYHBAIOT CKOPOCTb HA OJHY M TY XKe BEAHUHHY.

B uem e 3akjlouaercs HonylieHHas ApHcToTeleM
omu6xa?

17. CABMHETCS JIM C MECTA BPYCOK!

PaccmotpuM jaBa Gpycka ¢ MaccaMu M, u M,, nokosumuecs
Ha TrOpPH30HTAJbHOM HAEAJNbHO TIJAJKOH TNOBEPXHOCTH
(puc. 7). Ilpunoxum K JeBomy OGpyckKy cuay F, Koropas
yepes ‘Hero Oyaer neHdCTBO-
BaTb W HA IMpaBhHil OGPYCOK. .
Ilo Tperbemy 3akoHy Hbio- { :

" F M, |
TOHA BTOpPOH GpPYyCOK MOJIKeH —> M, 2

JeHCcTBOBATh Ha NEPBHH ¢ paB- N - y
HO# Mo BequHHegl npmgmo- 7727777777
NOJOXKHO HanpapJeHHOH CH- Puc. 7

jgoii —F. Tlockoabky TpeHHe me. /.
OTCYTCTBYET (moBepxXHOCTH
HIealbHO IMIafkasn), pesyjabTHpylowas cuila R, nedAcTByios
1as Ha JeBbill 6PYCOK, paBHA CyMMe NPHJIOKEHHOR cuabl F
U CHUJBI peakKuuu —F BTOporo 6pycka:

R=F+ (—F)=0..
OrTkyna yCKopeHHe JeBOro GpyckKa

R
a1=7/[T=O'

Takum 06pas3oM, Kak 6pl HH Oblia Bejapka cujia F, oHa
HHKOIJia He cJABHHeT ¢ MecTa Gpycok M ?!

18. ABE TEJNEX{KH.

Bropoi 3akoH HbloTOHA raacuT, YTo OLHHAKOBBIE CHJIBI CO-
oGH1alOT TesJaM pPaBHBIX Macc paBHbie yckopenus. [Touemy
JKe B TAKOM CJyuae TeJexKa, HzoOpaKeHHass B BepxHeH

2 B. H. Manre 17
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Puc. 8.

yactw pHcyHKa 8, HaOupaer CKOPOCTb MedJeHHee, ueM
TeJeXKKa, oOKasaHHasd B HIKHEH YacTH TOro e PHCYHKa,
XOTs MacChl TeJjieXeK PaBHH?

19. C KAKOW CHUJIOW BYAYT TAHYTb NIOLIAAN?

Bo BTopoM HOMepe )ypHasa «3HaHHe — cuaa» 3a 1933 roz
6b1a ony6aHKOBaHa caelylollas 3ajava.

Onua Jouiafb, BIPSKEHHAsi B OBO3KY, TAHET €€ ¢ CHJOH
500 #. C KaKoil cujoil 6yAyT TAHYTH MOBO3KY 5 TaKHX JOIla-
nel, 3anpsKeHHbIX BMecTe?

B caenyomem HOMepe KypHa/ja aBTop, IPHBOAS pelle-
HUe, MUIIET, YTo obllas TsAra yBejnyuBaercs He g0 2500 x,
a npuMepHo B 3,5 pasa, MOCKOJBKY Jowwajnu OYAyT TAHYTH
HECOrJ1acOBAaHHO, TO €CTh HECKOJBKO MeuiaTh APYT APYFY.

CorJjacHbl JH BB C 3THM peLIeHHEM?

i

20. ABTOMOBMIJIb HA NYHE.

[lo ceoeit macce Jlyna B 81 pa3 mMenbuie 3emJi, a ee JHa-
METp COCTABJISIET OKOJIO YETBEPTH 3€MHOTO. B cOOTBETCTBHH
¢ 3THM BCe Teja BecAT Ha JIyHe mpuUMepHO B LIECTb pas
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‘MeHbllle, YeM Ha NOBepXHOCTH Halue#l niaaHeTb. DT N03BO-
JUT OYAYLMM MeXMNJaHeTHHIM NyTelleCTBeHHHKaM MpOosB-
astb Ha JlyHe uymeca aKpoOGaTHYECKOro MUCKYCCTBa, Hpbll‘aﬂ
B LIECTh pas3 Bhillle, YeM B 3eMHBIX YCJOBUSAX.

Orciofa cieayer BLIBOM, 4TO Ha JlyHe OIU/IHaKOBble CHJILE
npuOAU3UTENbHO BllecTepo «3((peKTUBHee» MO CPaBHEHUIO
¢ ux gefictBUsiMu Ha 3emJe. He ciexyer v u3 310T0, 4TO 11PN
HEH3MEHHON CcuJle TArH asTOMOGH/bL ToJXKeH HabupaTh da
Jlyne ckopocTh B mecTb pa3 GricTpee, yeM Ha 3emue?

21. KAKOBO YCKOPEHME LIEHTPA TAHKECTH!

Tpu oauHakorblx wapuxka M;, Ms u M3 nogBelieHsl HA HeBe-
combix nmpyxuHax [ u Il ogun nox apyrum rak, yto paccros-
Husi AB u BC Mexjy HHMH pPaBHBI, KakK
3TO MOKa3aHO HA PUCYHKE 9, M LIEHTD TsiKe-
CTH CHCTEMbl COBHajaeT ¢ ILEHTPOM UlapH-
Ka M,. Ecau paspesarb HUTh, YAepPKHBAID-
myio mapuk M), BcS cHUCTeMa HayHeT na-
AAaTh NOJ JAEHCTBHEM CHJbl THMKECTH.

Kax U3BecTHO, YCKOPEHHE CHJIbI TSKECTH
CHCTEMK MOXKHO HaHTH, MHOJAEJNHB CYMMY
BHEUIHUX CHJi, IPUJIOKEHHBIX K CHCTéMe, Ha
ee Maccy:

Mg+ Mpg + Mag _ 3Mg

C="Mim+M —m &
Oanako npusefieHHBle HHXE coobpaxke-
HUA Kax OyATo Ol ONpoBepramT 3TOT Puc. 9.
BBIBOJL. ‘

Jeiicteutensro, npyxuHa | TsaHer mapuk M, BBepX
cHJbHee, yeM NpyxKHuHa Il TAHeT ero BHH3, TaK KaK HX HaTs-
JKE€HHUS W nepell pa3pe3aHUEM HHUTH U cpasy e IocJe Hero
PaBHBI COOTBETCTBEHHO:

fl_ =2Mg H f[1= Mg.

CaenoBatedibHO, WapuK My (HeHTD TSXKeCTH CHCTEMBI) HOJ-
JKEH MmajgaTh C YCKOpEHHEM, MEHbIIUM g.
Kaxk 06bACHHTE NOJNYYeHHOE NPOTHBODeyHe?
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22. CTPEMMTESNbHBIA BENOCHIEAMCT.

Benocunenuct 6es oco6oro Tpyiaa MoXeT pasBHThb CHAY TH-
ru 100 #. Cunrast cuny TpeHHs NOCTOSIHHOH M paBHo@t 50 #,
a Maccy BeJOCHIeJHCcTa BMecTe ¢ Bejocunenom 100 k2, Haii-
JeM YCKOpeHMe:
100 R — 50 1 M

T~ 100xz T 0,5 cex?

Torpa ckopocts uepes 20 MEHYT Mocjie Havalia ABHIKEHHS
CTaHer

2 =0,5-"=-1200 cex = 600—=-,

ce;c‘~’ cex

Ho Benb 3TO e CKOPOCTb BHHTOBOYHOH myJu!

23. YTO NPEACTABNAET ONACHOCTb —
CKOPOCTb UMK YCKOPEHME!

“B cBoeil KHHre «Hckycersendble coyTHHKH» A. A. Ilrtepn-
¢esbn Duiler: «Bo BpeMA... KOCMHYECKOT'O TyTELIECTBHSA He-
JOMOTaHMA MOTYT ObITb BHI3BaHBI IViaBHbIM o6pasom Hapy-
LleHHeM HOPMaJbHOrO OUlyHIeHHs cHJB THKecTH. Ilpexie
BCEro 3aMeTHM, YTO HeT TaKO¥ CKOPOCTH, KOTOPOH deJioBeye-
CKHMH OpraHu3M He MOr OBl MepeHecTH, eCJii TOJbKO ABHXKe-
HHe He CONpOBOX/AaeTcsl Ype3MepHbIM ycKopeHHem. B ca-
MOM JeJie, TPeBOXMT JIH Hac, Xord Obl B MaJeHmel Mepe,
BpanieHue 3eMJH BOKPYF cBoeft ocu? A Beib HA 3KBATOpe
OKpY>XHasf CKOpPOCTb NpeAMeTOB, HAXONSIINXCH HA NOBEpX-
Hoctu 3eMau, gocruraer 1675 xm/«. Becnokout AU Hac ABH-
xKeHue 3eMan Bokpyr CoJiHEA, CKOPOCTb KOTOPOTO MPEBbl-
waer 100000 km/a? ..MiMesi B BuYy 3T (HaKThl, MHl MOXEM
YTBEPKAATb, YTO HeJIOBEYECKH{ OPraHi3M B COCTOSIHHH Te-
peHOCUTb MI0GYI0 CKOPOCTbY,

[TocMoTpuM, coryiacyercst JIM 3TO C HAIIMM JXKU3HEHHBIM
onbitoM? TIpH nmpbiXKKe BHH3 OMaCHOCTb BO3PACTaeT ¢ BBICO-
TOH: MBI Ge300f3HeHHO OpLIraeM € BBHICOTHI 1—2 M, HO He
puckHeM 0e3 0co60fi HaZOOHOCTH COBEPIINTh NPBIXKOK YXKe
CO BTOpOro_sraxa. B mepBoM ciyyae nepej npuseMieHHeM
yesioBeK OyJer HMeTb OTHOCHTENbHO .3eMJIH CKOPOCTb

20



’

4—6 mfcex, a Bo BTOpOM — OKoJjio 10—13 m/cek, Torna kax
ycKOpeHHe B -060HX ClyyasiXx OJMHAKOBO W paBHO 9,8 m/cex?.

Tak 4yTo 3Ke NpeiCTaBjisieT ONACHOCTb — CKOPOCTL HJH
yCKOpeHHe?

24. YTO NOKAXET QUHAMOMETP!?

M3BecTHO, yTO CyMMa ABYX D&BHBIX MO BeJHYHUHE H NMPOTH-
BOMOJIOXKHO HaNpaBJeHHbIX CHJ pasHa Hy/o. Ha ocuoBanun
TpeTbero 3akoHa HbioToHa MOXKHO 3aKJIIOUHTb, YTO, ¢ KAKOR
CHJIOH JIomIafib TSIHET TeJiel'y, ¢ TaKoH e cHJIOH Tesera Bo3-
JedcTByeT Ha Jioulafb, NPHUEM HamNpaBJeHHs 3THX CHJ NpO-
THBOTIOJICXKHDI.

Kazagoce Obl, yTO paBHOJEHCTBYIOLLAA 3THUX CHJI JOJ-
JXKHa PaBHATLCH HYJIO, 2 HOTOMY AHHAMOMETp, BKJIOUEHHLIHA
MeXy JIOIIaJbIo U Teserofl, He HOJIXKeH HUYErO MOKa3biBaThb.

Mexay Tem cusly TATH U3MEPSIOT HMMEHHO TaKUM CIio-
cobom.

25. MO MPMMEPY MIOHXTAY3EHA.

Mb ot nymu cMeeMcs, yuTtasd pacckas, Kak 6apod. Mioux-
rayseH BHITallua ce6f BMecTe C Jjiomanbpio U3 60j10Ta 32 BO-
Jochl. Ho passe npuMepHO He TaK MOCTYHNaeT BEJOCHIEZHCT,
JKenasi BbeXaTb Ha TpoTyap? Bejxb B TOT MOMeEHT, Korja
nepejHee KOJleco BeJloCHNela HOAXOMUT K KPOMKe TpOTyapa,
OH NMOATATHBAET PyJb K cebe. IIpu 3TOM nmepenHsisi yacThb Be-
JIocHTlela TPUOOAHHMAETCS, M OH 6e3 TOoJMYKAa Bbe3xkKaer
¢ Npoe3xel YacTH YJIHNBL HA TPOTYyap.

[Toyemy ke TO, yTO He MOrJyio yaacrbcsi Mionxrayseny,
BHINOJIHSIET BeJOCHIIEAHCT?

26. KAK OMPEQENUTD MACCY, HAXOIACH
HA CNYTHHUKE!?

TlpencraBbTe, 4TO BaM HeoOXONHMO ONpeAe/iHTh Maccy Ka-
Koro-to tesa. Ha 3emne cpenath 310 HETPYAHO — K YCJY-
raM 3KCIEpHMEHTATODAa pbludXKHbi€ HJIH NPYZKHHHLKE BeECHI,
Ho kak onpefenuTb Maccy Tejia, HaxoAsfChb Ha CIyTHHKe?
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Benp B YCJOBHAX HEBECOMOCTH HH TOT, HU APYro#l THN BecoB
pa6oratb He Moxer. Heyxxean 3afaua neBbimosnuMa? Oka-
3biBaeTcs, Maccy Tena, BO BCAKOM cjydae npuGAHIKEHHO,
MOKHO ONpeJelIiTh C NOMOIIbIO BECOB H B YCJAOBHSIX HeBe-
COMOCTH, ' ‘

Ilonpobyiite OTBeTUTb, KaKHe Bechl (PYKUHHBIE HJIH DbI-
yaXKHple) cjieAyeT B3ATb ¢ co60oii M KaK MUMH HYXHO BOC-
NOJIb30BaTLCH ?

27. 3ATARKA CHJl BCEMMPHOIO TArOTEHMA.

3aKOH BCEMHPHOTO TSTOTEHHS 3alUCHLIBAETCH CJEAYIOWMM
obpasoM:
nym
F= "——_;222 .

AHaJIM3UpYsl 3TO COOTHOMIEHMe, JierKo NpHATH K Jw06o-
NBITHBIM BBIBOAAM: NPH HEOTPaHHWYEHHOM YMEHbIIEHHH pac-
CTOAHUA MEXIY TeJaMM CWia WX B3aMMHOTO INPUTIKEHHS
JOJIKHA BO3PACTaTh TaKXKe HEOrPaHHYEHHO, CTAHOBACL Oec-
KOHeyHO OOo/bIION TIpY HYJEBOM PACCTOSHHH.

Tlouemy xe B TakOM cjiyuae Mb 6e3 ocoboro Tpyha noj-
HIMaeM OJHO TeJIO ¢ MOBEePXHOCTH APYyroro (HanpuMep, Ka-
MCHb ¢ 3€MJiH), BCTaeM CO CTyJaa H T. I.?

28. KAKME MPUNMBLI ROJBKHLI BbiTb CUILHEE!

TIpunuBEI U OTVIMBEL B MODAX M OKEaHaX BEI3BIBAIOTCSH, Kak
u3BecTHO, npurskKenveM BolX CosnneM # Jlyuoin. Cosanme
pacnoJioxkeno ot 3emin B 390 pas nanbie JIyHbl, ero Macca
B 27000000 pa3 npeBblllaeT JYHHYIO, TaK YTO BCe 3EMHBIE
npenmertb! nputrarusaorcd K CojHLy B

27108

3907 =180 pas

cuibHee, ueMm K Jlyue,

Kasanoch Obl, 4TO COJIHEYHBIE TPUJAUBBL JOJKHBI OHTD
003TOMY 3HAUYHTEJNbHO CHJAbHEE JYHHHX. Oanako Ha
caMoOM JAgJie MPUJUBL, BhisbiBaeMmble JIyHO#, HECKOJBKO 3a-
MeTHee. :

YeM ke 0OBICHUTD ITOT Napajokc?
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29. KAK 3ABMCHUT PABOTA OT CHJIbl 4 NYTHUL

Tot ¢akr, yro BesinunHa A cBA3aHa ¢ BeqHuHHOA B npaMoi
NPONOPHHOHAJILHOH 33aBHCHMOCTBIO, TPHHATO 3aNHCHIBaTh

TakK:
A=F-B,

rZle BEJMUYNHA R HOCHT Ha3BaHHe KOI(ppHIMEeHTa NPONOPIHO-
HaJbHOCTH.

Bennuuna pa6ots A, npoussejiennof cunoi F Ha nyTu s,
NponopnuoHa/ibia Kak cCHJe, Tak M OyTu. JLO/KHEL, cie-
Jl0BaTeNbHO, BEIIONHATLCA CIeAYOUIHE 1Ba PaBeHCTBA:

A - k1 'F (1)
u
A=k,s. 2
[lepeMHOXHUM 3TH paBeHCTBA MOUJEHHO:
A =Pk -ky-F-s. (3)

2
Tpoussenenue k&, -k, oBoznauum uepes k3. Torma pa-
BeHCTBO (3) MOXKHO IEepenucarh B CJelYIOleM BHIE:

2 N
A2 = ks'F-S.
Ussinekaa u3 obeux yacrefl paBeHCTBA KBaLLpaTHbII/I KO-

peHb, ONyYaeM:
A=k3-l/F-S, (4)

TO ecth paboTa NPONOPIHOHANbHA KOPHIO KBaapaTHO-
MYy H3 NPOU3BENEHUS CHJIEI Ha OPONNEHHBIN NyTh.
Ho 210 ewe He Bce! Beap MOXHO nocrynutb HHade, [lo-
JIeJMM NOYJIEHHO paBeHcTBO (2) Ha paBenctBo (1):
1= Ry-s
B F

ky
OGozHauuB OTHOIIEHHE = Yepes k4, nonyyaeM:
. A

F=Fk,-s. )
PuUsnyeckKH 31O O3HayaeTr, 4yTo CHJAA CTAHOBHTCH TeM

Goabliie, yeM GOJAbIIKE OYyTh NPOHAEH NOJ ee neAcCTBUEM.
Kak o6BACHHTL 3TH HECYPa3HOCTH?
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30. CUJIA TATOTEHMSA B PO OBMIATENS. -

IlpeanonozuM, 4TO B MEPHMIHOHAJbHOM HalpPaBJEHUM MO-
CTPOeHa UAYyLlasi CTPOro ropusoHTaNbHO gopora. [TocKoMbKY
3emsa CIVIIOCHYTA € TIOJIIOCOB, €e 3KBaTOPHAJIBHBIA pajuyc
npuMepHo Ha 21 xm npeBbmaeT NOJAPHBIA. 3HAUUT, IPH Te-
peMellleHHH ¢ I0Fa Ha CeBep OT 3KBATOpa NyTellecTBEHHHK
6ylder Ha 3Tof Aopore mPHOAMKATBCS K HEHTPY 3eMJH HA
2,1 m nocsie KaxA0ro KMJIOMeTpa npofizessoro nytd. Caeno-
BaTeJIbHO, IPH JOCTATOYHO MaJoM KO3duueHTe TpeHns, He
npesbimapmem 0,0021, apTomo6uabL Ha TaKo# gopore noka-
THJICA OBl C 10ra Ha ceBep C BBHIKJIOYEHHBIM MOTOPOM.

MoXKHO JIi BOCTIO/IB30BATBCA CHUJIOH THXKECTH B POJH fa-
POBOTO JBHraTeJs?

31. <HAPYLUEHME» 3AKOHA COXPAHEHUSA SHEPTUM.

PaccmoTpuM crenyioliee paccyxeHue, Kak 6YATO TPOTHBO-
peuyalllee 3aKOHY COXPaHEHHS SHEpruHu.

IlycTb B mokoAIMYIOCS TeEXKKY Maccol m monajaer U 3a-
cTpeBaeT B Hell CHapfAA ¢ TAKOH Ke Maccoll, KaK U TeJieXxKa,
JieTeBIIHH Hepel TeM TOPH30HTAJbLHO CO CKOPOCTHIO ¥ IO Ha-
NPaBJeHHI0 MPOAOJLHON ocH TejiexkKH. OT ToJUKa TesiexKa
C 34cTPsIBIIMM B HEH CHapsJaoOM OpUIeT B JIBHXKEHHE, Ha-
YaJIbHYIO CKOPOCTh KOTOPOTO MO2KHO HAaNTH U3 3aKOHA coxpa-
HEeHMs KOJIHYECTBA ABUXKEHHSI:

my v

U= Tm T T

CrenoBaTesibHO, KHHETHUECKAS] SHEPIHs TeNekKKH C 3aCTPSB-
IHM B Heldl CHapsiloM paBHa:

(2
M\T) e
2 -4 ¢
Ho mepes mnonajanueM B TenexKy CHapsifi HMeJ KUHETHUe-
CKYI0 SHEpTHIO

Wx =.

muy?

2 2

TO ecTh B JBa pasa Ooubiuyin. TakuM o6pa3oM, Mocje Co-
ylXapeHHus NMOJOBHHA 3Hepruu 6ecciellHO Hcyesna,
He morsu Obl Bbl CKa3aTb KyAa?
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32. TAMHCTBEHHOE MCHESHOBEHWE DHEPTMM.

TMonuumasn Befpo ¢ yryieM Ha 4-fi 3Ta)K, MBI yBe/lMuHBaeM
SHepruio yras npuMmeépHo Ha 800 Oxc (Bec yras okojo 80 #
W BbICOTa, Ha KOTOPYIO OH NOAHAT, NpuGIu3HTEeNbHO 10 M).
Kyna ucuesaer 3ra JONOJHHTe/bHAsl MOTEHIHAJbHASA 3HEp-
FHf TIOCJI€ TOFO, KaK yroJlb CrOPHT B Neuke?

33. TRE UCTOMUHMK DHEPTMM? ’

Yro6Hl NOJIHATH KaKoe-Nu00 Tea0 HaJl 3¢MHOM NOBEPXHOCTHIO,
HEOOXOAUMO COBEPIINTh PaboTy MO YBEJHWYEHHIO ero MOoTeH-
nHaNdbLHOH 3Heprud. Jra pabora coBepliaeTcsl B PasHBIX CJy-
yasx 3a cyer Pa3JMUHEBIX HCTOYHHKOB. Mortop nudra, Hanpu-
Mep, yepnaeT SHepTHIO U3 3JeKTPOCCTH; caMoJieT IOAHHMaeT-
cd 3a cueT 3HePru, BhAejsoLelica IPY OKUcaeHun (cropa-
HUH) TONJHBA B €ro ABHrarejie H T. 1.

Ho 3a cuer xako# sHepruu mojpHuMaloTcsa BBeDX cTparo-
CTaThl H METEOpPOJOrHueckue WIapH-30HIAL, He HMeluue
jpurarenei?

34. MAPAJIOKC PAKETHbBIX [ABMIATENEW.

CoBpeMeHHbIE XKH/IKOCTHblE pEAKTHBHBIE IBUTATENH, TpH-
BOASIIHE B JBHXKEHHE PAKeTHl, Pa3BUBAIOT CHIY TSTH NpH-
MepHO 2000 # (oxkoso 200 x[7), eciiu execeKyHAHO Cropaer
KWJIOrpaMM CMecH TONJIHBA C okuciaurtesneM, I1pu MHHHMAa/b-
HOM CKOpOCTH, HeOBXOMMMOM M/ 3amycKa HCKYCCTBEHHOTO
COYTHHKA 3eMJIH (npnmepﬂo 8 xm/cex — mepBas KocMHue-
CKasi CKOPOCTB), Ha Kax[plil KHJOrPaMM cropesiiei cMecH
pasBHBaercs, CJ1eJ0BATEIbHO, MOUIHOCTD:

N=F.v=2000x- 8000———16 106————16000x8m

Mexny teM Tennora cropaHus 4acrto TIpUMeEHAeMON B Ka-
YecTBe rOPIoYEro CMeCH KepOCHHAa H a30THOW KHCJIOTHI CO-

KKaAn

KOXC
cTaBJgeT npumMepHo 6300 — {okoso 1500 ), TO ecTh
NPy CrOpPaHMH KWJOrpaMMa CMecH AOJ/IKHA 6bma 6p! pa3Bu-
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BaTbCsl MOMHOCTh «TOAbKO» 6300 k8T uau B 2,5 paza MeHb-
nle, yeM HaMH IMOJIYYEHO Bbille.

YeM ke OOBACHUTB, YTO MPH OEPBOH KOCMHUUECKOH CKO-
pocTH TONMMBO faeT B 2,5 pasa Gosblile SHEPrUH, YeM <«HO-
Jlaraercsi»?

35. OBPY U TOPKA.

[locne Toro xak o6pyu ckatures ¢ ropkw Boicoron H, ero
NOTEeHUHaJNbHasl SHeprHsl YMEHLUIUTCS; eC/IH MPU TOM Tpe-
HHE TPeHe6peXKUMO MaJjio, TO POBHO HACTOJIBKO K€ BO3pa-
CTeT KMHeTHYeCKas Heprus.
Hcxoas us 3akona coxpaHeHHs] SHEPTHH, HMEEM:
mu?
mgH= T s
OTKyJla KOoHeuHasi CKOpPOCTh 06pyYa
v=V2gH.
TTonaras Buicoty ropku H paBho#t 4,9 M, HalineMm

M
cex

v=71 29825491 =938

OpxHaKo OmBIT JacT [JisI CKOPOCTH 06pyyYa, CKaTHBLIEroca
C rOpKM TaKofi BHICOTHI, MPUMepHO 6,9 M/ceK, To eCTb MOYTH
B ToOJATOpa pa3a MeHbme. Takoe O6oJibuioe pacxoxjeHue
¢ Teopuell OTHECTH 3a CueT TPeHHsi HuKakK Hesb3sl. B yem xe
TOTJla MPUYHHA?

36. KAK MPABMALHO!

ILJIH BBIYHCJ/IEHHSA HEHTPOCTPEMHUTENBHOTO YCKOPEHUSA MOKHO

NOJIb30BaThLCSI CAEAVIOIUHMH BhIpaXKeHHAMH!
2

R
a = o’R.

W3 nepsoro paBeHCTBAa BHITEKaeT, YTO LEHTPOCTpeMu-
TeJIbHOE YCKOpeHHe 00 paTHO APONOPUHOHAJBHO PACCTOSA-
HHIO JBHXKYIIEHACS TOYKH OT OCH BpailleHHd, a U3 BTOPOIO

2% ;



NIPpHXOAHUTCA CHEeNaTb HpOTHBOHOJIO}KHbIﬁ BHIBOX: 3aBHCH-
MOCTbL MeXJY YCKOpeHHeM H pajuycoM BpalleHus M p g-
M a s1. Ho Beib BepHBIM, MO-BHANMOMY, JOJ/IKHO OBITh YTO-TO
oaHO?!

37. OCYLUECTBUM 1M TAKOH ABMTATEnbé

[lyctb mo usornyroii TpyGke (puc. 10) nporekaer Boaa. Ilo-
CKOJIBKY ee JBHKEHHe IDOWUCXOAHT 0O AYyre OKPYXKHOCTH,
CYLIECTBYET LEHTPOCTPEMH-
TeqbHasl CHJa, AEHCTBYIO-
Ulas cO CTOPOHBI CTEGHOK
TpyOK® Ha Body. B cBoio
oyepeab B COOTBETCTBUU
¢ TpeTbUM 3akoHoM Hbio-
TOHa [JOJKHA CYLIECTBO-
BaThb MPOTHBOMOJOXKHO Ha-
npaBieHHass W paBHas mo  ,Jf A
BeJHYMHe CHJa, HasbiBae- *
Masg WHOrAa ueHTpobex- Puc. 10.
HOH, MPUJOXKEHHAs CO CTO-
POHHL BOAH K creHKam TpyOxu. Ha pucyHke sra cusa o6o-
3HaveHa OykBo# R.

- Ilpufer au cucreMa B ABHXKeHHe MOJ AeficTBUEM CHJLI R?

38. B KAKYIO CTOPOHY BOJUKEH ONMPOKMALIBATLCA
MPKU PE3KOM NMOBOPOTE ABTOMOBHMIIbE

Uem 6GoJiee KPYTOH HOBOPOT MAOJIXKEH COBEPHIMTb aBTOMO-
OWJb, MOTOLHMKJ WU BeJloCHTIe[, TeM 60/bllas N0 BeJIUYHHE
IEHTPOCTpEMHUTE/IbHAS CHJla JJiSl 3TOTO HYXKHA WU TeM yalle,
K COXKAaJeHHIO, NMPOUCXOAUT ONPOKHABIBaHHe., MOXHO cKa-
3aTh, UTO, 4YeM OoJjibllle BeJHUHHA LEHTPOCTPEMUTENALHOH
CHJIBI Ha OOBOpOTe, TeM GoJiblle BEPOSITHOCTL ABADHH.

Ho He Kaxercsl JiH BaM CTPaHHBIM, YTO ONPOKHALIBAHHE
pcerfia NPOUCXOAUT B CTOPOHY, NPOTH BONMOJOXHYIO
HANIPaBJEHHUIO IEHTPOCTPEMUTENBHON CHJIbI,— NOBOpayHBas
KPYTO HasleBO, aBTOMOOUIb, KaK NIpaBHIIO, ONPOKUAHIBAETCHA
B NMPaBYIO CTOPOHY U Hao60p0T?

Kaxk oOBACHHTD 3TO MPOTHBOpEYHE?



39. HPQCTOR BLIBO DOPMYJIbl MASTHMKA.

B mkosbHOM yueGHHKe (GH3UKH ¢dopMysaa Aas NepHoja Ko-
Aebanusgd MareMaTHYECKOTO MasTHHKA TIPHBPIHUTCS 6e3 no-
Ka3areabCcTBa. MeXIy TeM MOXHO NpeJOXKHTb IPOCTOR
' BBIBOJ 3aBHCHMOCTH  MepuHOja
Kojie6aHHA MasTHHKa OT ero
JUIMHBL B YCKOPEHMS CHJBl TsXKe-
CTH, He TpeOyOIUH [A/NS NOHU-
MaHusi OoJibIION MaTeMaTHye-
CKOH NOATOTOBKH. ITOT BbIBOL
Mbl M HOpeAJiaraeM BHUMAHHIO
yHTaTtesaet.

IIpu Mausbplx yrsaax OTKJ/OHe-
“HUs (@ TOJIBKO TMPH 3THX YCJIO-
BUAX CNpaBeAJMBA TNPUBOAUMAS
o0bIUHO ¢popMyna MasiTHUKA)
ayry AB (puc. 11) MoxHO 3a-
MeHuTb XOoppao# AB. Us pas-

\ HOGelpeHHOro TPEYroJbHHUKA
\ 17 AOB pns paussl xopanl AB
\\' MMeeM 3HaueHHe:

\| AB =2.-0OB.-cosa=2[.cosa.

HBuxkenne mastHuka no 3to-

“Puc. 11, My OYTH MOXKHO PacCMaTpHBATh

KaK PaBHOYCKOpEHHOe, TaK KaK

Ha MasATHHK B HANDAaBJeHHH ABIKEHWsd, TO ecThb B Halpas-

nennu Xophbl AB, feficTByeT cocraBJisiomias CHia TH-
KECTH

P; = P.cosa =mg-cosa,
€006H.[al0[1laﬂ €My, CJIef0BaTeJIbHO, YCKOpPEeHHe

_ a = g-cosa,
Tipu paBHOYCKODEHHOM [BMIKEHHMH NIYyTb, BpeMs H YCKO-
peHHe CBA3AaHbI 3aBHCHMOCTbDBIO
2s

a

=

- MMopcrasasa Ciofa 3HAUCHHE YCKOPEHHUS NPU ABUKEHUH
no xopie AB U ee pauHY, a TaKXKe YUYHTHIBafd, YTO MEPHOA
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B YeThipe pasa GoJblie BpeMeHH, HeoGXOARMOro AJg MPOXOo-
K]CHHs MyTH AB, monyuuM s UCKOMOH BeJIHUHHBI

S

Tlouemy ke B npuBOIUMO# B yueGHHKax GopMyJe nepen
KBa/JIpaTHEIM KOpPHEM CTOHT Ko3¢dHuiHeHT 2 7, TO. ecTh OpH-
MepHo 6,28?

40. BO3MOXM(HbI 1K NMONEPEYHLIE BOJIHbLI
B XMAKOCTAX}

B yueBHuKe (U3UKH HAIIHCAHO, YTO «IPOJACJbHEIE BOJHEI MO-
IYT DPACTpOCTPaHATbCS Kak B TBePAbIX, TaK U B KHAKHX
4 rasoo0pasHbBIX Teslax, TdK Kak y BCEX 3THX TeJ OPH H3Me-
HeHUY 00beMa BO3HHKAIOT CHJIBI YIPYrocTH. B raszax u xui-
KOCTSIX MPH H3MEeHCHHM (GOPMBI CHJBL YIPYTrOCTH HE BO3HU-
KaT, MO3TOMY yUpyrue HOIlepeyHble BOJIHEI pacmpocTpa-
HSITHCST HE MOTYTY.

Mexnay TeMm B TOM 3Ke yyeOHHKe HeECKOJILKO paHblile
YTBEPKAaJ0Ch, UTO «eCJH GPOCHTh KaMeHp B NPYA, TO MOX-
HO BHIeThb, KaK OT Mecra NaJeHHs KaMHd B Bojae 6yayT pac-
OPOCTPAHATLCS KPYroBble HOMEepeudYHBle BOJHLD (pas-
psdKa Hawa).

Taxum obpasom, aBrop yyeOGHUKa, BCTyNasi B OPOTHUBO-
peune ¢ caMuM coGo#t, BHayasie NPUBOAKUT NMPUMEP HOMEPEU-
HBIX BOJIH B KH/AKOCTSX, a 3aT€M BO3MOXKHOCTD MX CYLICCT-
BOBaHHUS OTPHILAeT.

Kakoe xe 3 ABYX yTBepKIeHHH IPaBHIbHO?

41, HABJMMOJAETCSH N4 B 3TOM OMBITE
MHYEPDEPEHLIUA 3BYKA!

B onuom u3 yueGHHKGCB (DH3HKH ONHCBIBAETCSA TaKOM OTIbIT.
Ecan Me/JeHHO BpallaTh BOKPYr NPOJOJLHOH OCH MONHe-
CeHHBHIfi K YXy 3ByvyamuH KaMepTOH, TO OTYeTJIHBO OyayT
CABLIIIHEL MePUOAMYecKde YCuJieHHs W ocinaljenus 3BykKa.
B yueGuuke YTBEpKJAETCs, YTO HalOJ/IOfaeMBlH ekt mo-
*eT OblTh O00BACHEH nmep(pepenuuen BOJIH, TIPHXORSIIUX

- \ 39



OT pa3iMuHbIX BeTBel 3Bydailnero kaMeproHa. Paccmorpum;
TaK JId 3TO.

Uro6ul B pesynbTare HHTep(dEPeHHUHM 3BYKOBEIX BOJIH,
APUXOASIWIUX OT pPasHEIX BeTBeH KaMepTOHAa, BO3HUKJO
ocnabneHne 3BYKa, KosneGaHusl NOJKHBI DOAXOAUTb, HMes
pasHocTb xona moJBosHbl. [1pu wacrore xameprona 440 ey,
HanpuMep, U cKOpPocTHm 3BYKa 340 m/cex Takas DasHOCTh
XO0Ja MOXKET BO3HHKHYTb Ha paccrostHuu npumepHo 0,4 x.
Mexay TeM omaHy BeTBb OT ADPYro#l OTAeNsieT pacCcTosHUE
BCcero B 2—3 cm.

MoxHO W oTclofla cesiaTh BBIBOJ, YTo HabjmojaeMmoe
sIBJIeHHE He HMeeT HHYero o0Iero ¢ HMHTepgpepeHnHeH?

42. NOYEMY YCMIIMBAETCSH 3BYK!

O6bluno H3aBaeMbil KaMEPTOHOM 3BYK HACTOJBLKO cial,
YTO CjBIHIeH Julib Ha Hebosabwmom paccrosHuu. OpHAKO,
€C/IM KaMeDTOH 3aKpeIVIeH HAa pe30HaTope — MpsSMOYroJib-
HOM JIeDEBSIHHOM SIHIKKe, €r0 3BYK XOpPOIMIO CJbIUIEH B CPaB-
HUTeJNbHO OONBILOH ayAuTOpPHH.

Orkyna Gepercs BO BTOPOM cJyYyae «JHLIHAA» SHEPrus?
"He cranrusaeMcsi M MBI 3[eCb ¢ HapylleHUeM 3aKOHa Co-
XpaHeHUusl SHepPruu?

43. OT YErO 3ABMCHT MIOTHOCTb?

ITnorHocTh TEsia MOXKHO onpeaennuTb, pasueinB Maccy Kako-
ro-nubo TeJa, COCTOALEro M3 HHTEPECYIoLero Hac BCHIEIT-
Ba, Ha 00'beM 3TOrO TeJsa:

m
D=1,

.rae m— macca rena, V—ero o6beM H D — uHTepecyomias
HaC OJOTHOCTD.

W3 manucaHHOTrO BbIpa)KeHHs BHIHO, YTO HMJIOTHOCTb pe-
miectsa 06paTHO NpoHopuHOHanbHAa 00beMy Tesa. J pyrumu
CJIOBAMH TOBOPH, B3AB HOPH ONpeje/leHHH IJIOTHOCTH Teso
BABOe OoJibliero 06beMa, Mbl HOJYYHM 1Jid HCKOMO# Benu-
YUHH BJBOEe MeHblliee 3HaUeHHe.

Kak 3To coBmecTHTh C TeM (PAKTOM, YTO TMJIOTHOCTh
ABJISleTCSl OCTOSIHHOH XapaKTepHUCTHKOA BeluecTsar?
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44. BYRET M1 ABUrATbCA BATOHETKA!

ITycrb BaroHetka, ¢popma KOTODO# NoKa3aHa Ha pucyHKe 12,
Hano/JHeHa BOJOM WM KakoH-nu6o APYrod KHAKOCTDHIO,
Jyunle BCEro TsKesoH, Hampumep prythio. Cpentee Aae-
JeHHe Ha IpaByio
H JIEBYIO CTEHKH Ba-
FOHETKH OJMHAKOBO,
TaK KakK OHG 3aBHCHUT
TOJILKO OT  BHICOTHL .
cronba KHUILKOCTH
U ee yIeJbHOTO Beca. o
Ho njomaaes npaso#t . \j.
CTeHKHU OoJiblile, MO-
sToMy GoJibille U CH-
aa faBleHHUH,
JefcTByIOlas Ha Hee. Kaxercsi NoTOMY, UTO BaroHeTKa A0J1-
’KHA NPUATH B [BHIKeHHE B HANPaBJIEHUH CJeBa HAlPaBo.

He o3nauaer nu 3TO OCYMIECTBHMOCTb [JapOBOTO ABHIa--
TeJsi?

T

Puc. 12.

45. MOYEMY BOJIA HE BHBUWMBAETCH U3 HARMHMKA?

JKunakocts, HasnuTasi B YaliHHK, BECHT ropasio 6oJbine, uem
HeboJsbiiasi YacTb ee, 3aNOJHIIOWIAS HOCHK. lloueMy xe
KHUJKOCTb HE BbUIMBaeTC M3 HOcuka uaiHuMka? He crnepyer
JI1 HOCHK YaHHHKa HejlaTh TAKOTO Ke 00BbeMa, 4To M CaM
YadHUK, 4YTOOb Yall M3 HEro He BHITEK MOJ AeHCTBHEM OG-
CTBEHHOro Beca’?

'

46. YR WENE3A M Y] NYXA.

Ha onHo#t yamike phiya)KHbIX BECOB JIEKMT TYAOBas IHpfl,
a Ha BTOpO# — Kkuma myxa. CTpesika BeCOB CTOMT HPOTHB HY-
JIEBOTO JIeJIEHHUS], UTO O3HAuYaeT PaBeHCTBO CHJI A4BJEHHsS Ha
yamxku BecoB. TlockonbKy Tena oguHAKOBOro Beca HMEIOT
OJHHAKOBbIE MAcCH, Mbl JesJaeM 3aK/IIOUEHHE O PaABEHCTBE
Macc Xene3HOH TMPU M KHIbI myxa. OILHaKO Ha caMOM JeJje
Macca nmyxa HecKOJbKo 6oJblle.
He morau 6nt Bol 00BSICHHTE HOuEMY?
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47. ROMKHA M BOAA OKA3LIBATD JABNEHME
HA AQHO COCYQA!

Jlumiy nemuorue 3sHawoT, uto [anuaeo [aswnedr (1564——
1642 rr.) mo KoHUA CBOMX AHEH COMHEBaJCs B CyHIECTBOBa-
HHH aTMoc(epHoro japjeHud. YecTb OTKPHITUA MOC/IENHErO
OpuHajJiexXUT  JBaHXKenucre  Toppuueaan  (1608—
1647 rr.) — sameuaTe/IbHOMY YY€HHKY I€HHAJBHOTO (DH3HKA.

B noarteepxneHHe cBoero MHeHus [ajanjieil npuBomui
cleyiolllee paccyxaeHue,

Ha HeKOTOpHII MBICTEHHO BBIAeJEHHBIH BHYTPH 06beM
BOJIbl {MJIM /110008 MHOMN XKHUAKOCTH) AeHCTBYIOT [BE NPOTH-
BOIOJIOXKHO  HalpapJeHHBlE CHJBI — CHJla  NPHTSXKEHH:A
K 3emJie U BHiTaJKuBawIias cusa. CoryiacHO 3aKoHY ApXHu-
Me/la 3TH CHJIbl PaBHBI MO BeAuuuHe. 1loaTOMy paccmarpu-
BaeMblll 06beM npeOLIBaeT B pPaBHOBECUH, TO €CTh HE BCILIBI-
BaeT ¥ He ToHeT. MoXHO cKa3aTh, UTO BOoJXa B BO-
e Huyero He Becurt Ho Kak MoxeT OKas3wBaTh 1aB-
JieHMe Ha HHXeJiexXalllue CJIOH TO, YTO caMO He uMeeTt Beca?!

Tak u BO3ZyX B Bo3ayxe, roBopua [anunefi, «<He umes
Beca» caM, He MOXeT ZaBHTb Ha PACMOJIOKEHHBIE HUXKE CJIOH
M B KOHEYHOM CYeTe Ha 3eMHYIO IOBEePXHOCTD *,

I'ne xe ommubGka B paccyxpenusx Iamuaes?

48. OLLIMBKA DU3UKA.

«UeoBeKY CBOHACTBEHHO OLIMOATHCA» — IVIACHT JATHHCKAS
nocjosula. Y neficTBuTe/bHO, OLIHOAIOTCA [aKe BeJUKUe
JIOJH, KaK 00 3TOM CBHIETeNbCTBYeT IPHMep, IPHBeNeHHbLH
B npeAblAyiLell 3aave. A BOT ellie OAMH,

B nauane namlero Beka AupHKaGJu U BO3AYHIHbIE HIADHI
HanoJHAJMHCh BogopoaoM. Bo Bpemsa cpaXxeHu#l neppoft Mu-
poBOil BOHB OHYU CTAHOBUJHCbL YHOGHEIM 00BeKTOM ofcTpe-
Ja, TdK KaK MaJelillee NONajaHde NYJH H CHApsAja NOYTH
BCcerja NPHMBOAMIO K B3pblBY Bojopoxa H rubeau Imapa

* MHb NOCTABHJH B 5TOM (ppase KaBHYKH, TaK KaK ynoTpeGH/IH Bbl-
paxeHde He B OyKBa/JlbHOM cMbicie: Iaduie#l He coMHeBalica B Beco-
MocTH Bo3fyxa. Boaee Toro, oH GBI HepBBIM, KOMY yAaloch (B 1637 r.)
onpenesurh ero IIoTHOcTh, HO, K4k HH CTpaHHO, OH He BepH/ B Cyie-
cTBOBaHHe aTMOC(EpPHOro AAB/ICHHS. :
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‘BMecTe ¢ 3KnnaxeM. IloTepu 6blM HACTQJLKO BEJHKH, YTO
BOIOIOLIHE CTOPOHH! GbIJIM BHIHYK/AeHbBl BCKOpe 0TKasaThes OT
HCHOJIb30BAHHA BO3XYUIHBIX INAPOB JJisl BOGHHBHIX Lejield.

Ho omnaxan Haji JloHgoHoM nosiBHjcs HeoOGbIYafHBIA
Aupuxkabab: OH ROJAYYMJA MHOKECTBO NONAJaHHA, OFHAKO
KaTacTpob! Bcjiefl 33 9TUM He HoclefoBaso. OKa3wBaer-
cd, ¢ 1918 r. HeMUBl cTaAM NPUMEHSITh [JI1 HAaNOJHEHHA AH-
pixabJjefi rejufi.

Korga 06 3TOM CTaJi0 H3BEeCTHO, OJWH (PU3UK CKaszat:
«Tenuil BABOE TsKesee BOAOPONA, CIENOBATEJIbHO, MMOLHEM-
Has CHJa MAapos JOJi’KHA yMeHBIIHTbCS BABOe». Ha camom
JKe JeJie DOXbEMHasl CHJa OCTaJjlach MPaKTHYECKH HeH3MeH-
Ho#i. Kak 3T0 0OBSCHUTDH? :

49, SATADKA YEPJQAYHBIX OKOH.

Bot uro coobwua B peflakiuio KypHana «3HaHHe — CHJIAF
OJHMH M3 UHTaTeJeln. '

«¥Y.Hac B ceJjie OCeHbIO H 3UMOH AYIOT TaKue CUJIbHbBIE BET-
PHi, 4TO C KPBIII CPHIBAETCA YepenHila.

3anyMajuch MB, KaK CIaCTH .YePenuny, a OfuH CTapHuk
ropoput: — Hano ma (ponTOHax AOMOB ZejiaTh uYEpIauHble
OKHa.

Ynusuiuck MbB 3TOMY COBeTy, HO CTajud INPOBEpPATh.
U yro xke: rge ecTh OKHAa — Hefla dYepenuna, |le Her —
JIETHT ¢ KPHIL. B uem Tyt Aeno?»

ITonpoOy#ite U BBl OOBACHUTDL «CEKPET» YEPHAYHBIX OKOH,

a

50. NTOYEMY CKOPOCTM PA3NIMYHLI

Mul ve yauB/sfieMcs, ec/qiH CKOPOCTH NJBIBYLIKX IO peke
B ONHOM HaDpaBJIeHHH NAaPOXOJAOB pasJHyHbl,—- 3TO MOXKHO
OOBSACHHTb PA3JIHYHEM B HX KOHCTPYKIIHM H MOILHOCTH [BH-
rarenei. ) :

Ho nouemy c¢ pasHOH CKOpDOCTBIO ILIBIBYT N0 DEeKe He
HMeloliie cOOCTBEHHBIX ABUraresefl IJOTH? 3aMeyeHo - jfa-
JKe, YTO, YeM CHJIbHee 3arpyxKeH MIa0T, TeM 6oJee OBICTPO-
XOJHBIM OH CTAHOBHTCH,

C yeM 3TO CBA34HO?



TEMNNOTA
- U MONEHYNIAPHASA
dU3UHA

51. ROCTHTAIOT N [HA 3ATOHYBLUME KOPABJIM!

Bce Tena noj Bo3geHcTBUEM [ABJEHHS CXKUMAIOTCHA: CHJb-
Hee BCEro— rasbl, MHOTO MCHBILE — XKHAKOCTH M OoJblie
BCErO CONPOTHUBJSIIOTCS DOMBITKAM YMeHbUIHTb HX 00BeM
TBepAble Tena. -

He BbiTeKaeT /iy OTCIOZA, YTO TOHYLIHE HA IIyGOKOM Me-
cTe Kopabsiu HUKOTAA He /[JOCTHTalOT AHA, TOCKOJBKY 11a
ooapmIuX TyOHHaX BOJA CXKaTa TaK CHJBHO, YTO €e YIelib-
HBIH BecC MpeBbIIaeT YAJbHBIH BeC MeTaJsna, U3 KOTOPOro
H3TOTOBJIEH KOPIYC CYAHA?

[Tpodeccop Aponake, repoii pomana Xiwouas Bepua
«/IBajuath ThiCAY Jibe TMOX BOJOH», YTBePKAAJ, UYTO BO
Bpems npeObIBanus Ha mojBOAHOH JoiAke «Hayrtuayce» emy
yaanoch Ha6/I04aTh TaKue KopaOJiH-NPU3PAKH, BHCAMIHE
MeXy MOBEPXHOCTbIO M JHOM OKeaHa.

Moxer 11 TaK OBITE?

52. KAKOBA TEMMEPATYPA HA BOJIbLUOW BbICOTE!

¥YKe HepBrle BO3AYyXONMJaBaTe/H, NOJHMMaBIIHECH CPaBHu-
TeJbHO HEBBICOKO HAJl 3€MHOH MOBEPXHOCTBIO, OTMETHJ/IH M0-
HYKEeHHe TeMIepaTtypnl Bo3ayxa. Ha BbicoTe "HeCKOJbKHX
KHJIOMETDOB, I'e MPOJOXKEHbl TPAacchl COBPeMeHHBIX nacca-
KHUPCKHX pPEaKTHBHBIX CaMOJIETOB, .TOCHOACTBYET TaKoH
CHJBHBIA MOpPO3, YTO NaccaKupbl Domnpocry &bl 3aMepssiH,
ecsau Obl KaOHHBI caMoJieTa He OTalJIHBaJiHCh,

Opnako npu aajbHeHnieM noxbeMme HabjawoJaeTcs Tak
HasplpaemMasi HMHBEDPCHUS, TO €CTh TeMmmepaTypa HayHHa-
€T B03pacTaTth, X HA BLICOTE€ HECKOJBKHUX COTEH KHUJIOMET-
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POB MOJIEKYNH BO3AyXa 06J1afaioT CKODOCTAMH, KOTOPHIM
COOTBETCTBYIOT TEMIEPATYPH B HECKOJbKO THCAY TIpa-
nycos! :

Ilodemy e B TaKOM ciydYae He NJIaBsATCA U He CTOPAIOT
JleTaolie HMEHAO Ha TAaKMX BhHICOTaX B TeueHHe JJIHTE]b-
HOrO BpeMeHU HCKYCCTBEHHble CIYTHUKH 3eMiin?

53. HEOBbIYHbLIK METEOPMT.

B 1860 r. 8 Ungun ynan wMereopur. Ilpoueprus Ha Hebe
OTHEHHHIH cliefl, pacKajeHHoe fobesa Teso ynajio B 6040T0.
KakoBo ke ObIO yAuBJieHHe HOAOEXAaBIIKHX JIOAeH KO-
rla Ha MecTe MNMaJ(eHHsl MeTeopUTa OHU OOHADYKMJIH FJbl-
Oy... abra. HMrak, «ueBGecHbli oroub» MpuHec B 3HOHHYIO
Huauwo nen!

Kak 06bsicHUTb 3TOT HapafoKe NPHPOABI?

54. BONPEKM TEN/OBLIM 3AKOHAM.

UmeloTcst TPH OAMHAKOBLHIX AbloapoBckux cocyaa A, b u B.
B nepsbix ABYX HaJIHTO 1O OAHOMY JIUTPY BOJbI MPH Temie-
parype 80 u 20°C coorBercTBeHHO. MMeercsi Takke eiue
OJHH mycTol cocyA I’ ¢ aBCOMIOTHO TENMJIOTPOBOAHBIMH CTEH-
kamu. Pasmepu cocyna I' no3posisiioT cBOGOAHO DOMeLLATh
ero BHYTPb JbIOAPOBCKHX COCYLOB.

MoxHO /iu, ONepHpPYs BCEMHM YeTHIPbMs COCYAaMH, Ha-
rperb NpPH MOMOLIM ropsiveil BOAB XOJOAHYIO TakK, 4TOOHI
KOHeyHas TeMIIepaTypa ee cTaja Bblille KOHeuHOHN TeMmepa-
Typw ropsiueii? Cmemusatb Boay A u b npu 3TOM He paspe-
maercs.

OO6blYyHO 3ajaYy CYMTAIOT HEBLIDOJAHUMON Ha TOM OC-
HOBAHMH, YTO Mepexof Teljia «caM co6of» NPOUCXOLHT
JHIIL OT Tej 0ojiee HarpeTblX K TesJaM C MeHbleH TeMme-
parypoli ¥ Dpekpauaercs, KaK TOJBKO TeMNePaTypH
o6oux Tea cpamasiorca. OAHAKO 3ajaya BCe XK€ HMeeT
pelleHue.

Ilonpo6yiiTe ero OTbLICKATh,
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55. KAK BbICTPEE}

51 oueHb TOpOMJIOCH, HO Nepes YXOAOM U3 JOMY XO4Y BHINHTB
CTakaH 4al0 co cjauBKaMH. Kak NoCTymHTh, yToOBL CKOpee
OCTYAHTh TOpAYUH ual: cpa3y ACJUTH B+ HETO XOJIOAHHIE
CJIMBKH, 2 3aTeM BBIKJAThb NATb MHHYT UJM BHadaJje NOJ0-
KIaTh NATb MUHYT, a IOCJe N00aBUTb CJAUBKH?

Ecnu cunrate, yTO «OT mepeMeHBl c¢jaraeMblX cyMMa He
MeHseTcsa», MOXHO NOCTynarh Kak yrogso. OnHako Bcerja
JIM KOHEYHBIH De3yJbTaT He 3aBHCHT OT ROC/AeJ0BaTeNb-
HOCTH nedcTBHI?

56. KAKAS LUIKANA BLIrOBHEE!

B -HeKOTOpBIX crTpaHax MPH H3MEPEHHW TEMOepaTyp A0 Cux
nop NoJb3yloTcd WIKaJoH, npeatoxenno#l B8 1730 r. ¢ppan-
ny3ckuM ¢usukom PeomiopoM. B srofi mwkasne Touka miiaB-
JeHHsA JnbAa, Kak M B 1kaje [leascusi, npunsra sa 0°, HO
CUHTaercsl, UTO BOJA NPHU HOPMAJIBHOM JaBJE€HHH 3aKHIaeT
npu 80°.

PaccuuraeM KOJHuUeCcTBN TemJaa, HeOOXOAMMOro, 4toGhl
BekunATHTh 100 2 Boabl, B3ATOH 1pU TeMOepartype TasHUS
Jbja,

Briyucaenus, srnogHennnle B cucreme CH no mxaze
Heabcus, paior

K0xHC
Q=01 /cz-4_,19—————m'zpa0 -100 2pad = 41,9 xouxec.
Te e BLIUHCJEHHS, NPOU3BeleHHbIe B I'pajycax LIKaJkl
Peomiopa, IPHBOJAAT K 3HAUECHHIO TOJbKO
, KOdHC
— . —_— = iC
Q=0,1x2-4,19 w2 -2pad 80 2paod = 33,5 koo,
TO €cTh; NOJb3yACh BTOPOH LIKaJOM, MH, Ka3a/loch OH, 3a-
TpauuBaeM Ha HarpeBaHue BOJbl Ha 8,4 x0x MeHblIe Tell-

aAa. Tak ju 3T0?

57. 3A CYET YEro COBEPLUAETCSl PABOTA?

Utobnl cHcTeMa coBepuinia pabory, K HeH, Ha OCHOBa-
HUH 38KOHA COXPaHEeHHA 3HEPruH, HeoOXOAWMMO MOABECTH
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COOTBETCTBYIOLIEE KOJHYECTBO 3Hepruu. Tak, uTolHl ras, Ha-
xoAsauuicsa noJ NMOpHHEM B LUJIHHApPE, PacIIUPSACh, mMoa-
HUMAaJ NOpuieHb, HeoOGXOAUMO ras HONOTPEBaTh.

Ho uHOraa tex e pe3ysbTaToB MOXKHO AOGHTbCH, Aei-
CTBYS IIPOTHBOMNOJOXKHEIM 06pa3oM. Hasbem Bomy B UYryH-
HbIfi Hlap JoBepPXy H repMeTHYecKH 3akymopuM ero. Ecau’
Tenepp OXJaAuTh map Huxe 0°C, o THAB y Hero Temno, TO
3aMepsampolliass BOJa Pa3OPBeT YYI'yH, TO €CTb COBEPINUT
pabory.

e e UCTOUHMK 2HepPIruM, Pa3pylHBIIeH mIap?

58. CHOBA MCHE3HOBEHME DHEPIMM.

Corays cTaJLHYIO MOJOCKY, Mbl COOOlLaeM el HEKOTOPHIH
3anac 3Heprun. IToMecTHM HOJIOCKY B COTHYTOM COCTOSIHUH
B CTaKaH TakK, yTo0b CTeHKH CTaKaHa He [aBaJii NMPYyXKUHE
BO3MOXKHOCTH. PACOPSAMHTBCS, H HANOJHUM CTaKaH Kpenkof
cepHofl kucaoroll. Crajib NOCTENEHHO PACTBOPHTCA B KHUCJO-
T€, U BMecTe C MPYXKHMHOM OecclieflHO HCYE3HET 3amaceHHas
B Hel 3Heprus, _
Ho pa3spe BO3MOXHO UCHE3HOBEHHE SHEPTHH?

59. KYRA MUCYE3AET 3HEPrMS TOIMMBA, CTOPEBLUErO
B PAKETE!

IfpencraBuM ycTaHOBJIEHHYIO BepTHKaJbHO pakery. CHuia
TArH, pasBuUBaeMas ee JBUTATENSIMH, MOXKET MeHATbCSH
B OYeHb HIMPOKHX mpelenax. Peryaupys nogauy TOIJIHBA,
_MOXKHO, B YaCTHOCTH, CO3ZaTb TATY, B TOYHOCTH PaBHYIO Becy
paketol. B Takom ciyyae ona, ynogo6usmuck «rpo6y Maro-
MeTa», KOTOpHIH, MO APEeNCTABJEHHIO MYCY/JbMaH, BHCUT HH
Ha YTO HE OMNMPasiCh, MOBUCHET HaJ MOBEPXHOCTHIO 3eMJd
HENOABHXKHO, He Najas, HO U He NOJAHUMAsACh. '

Cosnaercsd Kaxkylleecst MapaiokcadbHHM HOJIOKEHHE!
B ABHTaTe/sIX Cropaer TOMIKMBO, pa3BuBaercs OOJbIIAA TATA,
HO npousBoguMas pa6ora, B corjacuu ¢ GopMyaoh

A=F-s,
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‘paBHa HYJIIO, TaK KaK nepeMelleHie NON JAeACTBHEM CHJILI
OTCYTCTBYET.

Kyzna >xe B TakoM cayyae JeBacTcsl 3HEPrusl CKUraeMorg
TONJUBA? : . :

60. MOXKHO JiM NMOBLICUTb TEMREPATYPY TEJA,
HE COOBLUASA EMY TEMNA!?

Ha nepsbifi B3rJsif nocTaB/icHHBIN B 3aro/ioBKE BONPOC 3BY-
YUT COBePLIEHHO HeJelo, IPUMEepPHO TakK, KaK ecsu 6ul crpo-
cuiin: «MOMKHO JIM Harpertb Tejo, He HarpeBasi ero?» QjHa-
KO, HECMOTPS Ha Kaxyllylocd aGCypAHOCTh, HA BOMpPOC cJe-
JIyeT OTBETHTb YTBEPJHTEJbHO.

[Tonpobyiite MpUBECTH NpHMep MOBLIIIEHHS TEMIEPATY-
pbl TEJIa, He YyYaCcTBOBABLIEro B TeMJ00OOMeHe ¢ OKPYIKaIOI k-~
MU TejgamHu!

61. OTPMLLATENbHASA ANMHA.

Jlunefinple pasMepsl Tesia CBsI3aHbI ¢ TeMIepaTypol caenyio-
M o6pa3oM:

lt = lo (1 + at).

TlosoKUM, YTO TEMINepPaTypa MOHH3MWJACH [0 3HAYEHHA,
PaBHOTO: :

TloncraBasiss a1y TeMnepatypy B IepPBOe BHIpa)KeHHe, MO-
JYUUM:

lt=10(1—a-%)=os

A ecau Temmneparypy noHu3uTh eiiie Goabme? Heyxenu
pa3Mepsl Tefa CTaHYT OTPHUATEIbHBIMH?

38



62. BCET1A ™ CMPABEANMB 3AKOH
COXPAHEHMSI DSHEPTMM!

Ha pucynke 13 uso6paxkennt nse Tpy6KH, OTAMYAIOLIHECS
TOJILKO Te€M, UTO PA3AyTHS B HHX PACIOJIOXKEHB Ha pasHd-
Ho#t BelcoTe. Eciu oTKadare u3 Tpy6GoK BO3/AyX, MOrPy3UTh
HX OTKDBITble KOHLB B YaMIKy CO PTYTHIO 4 OTKPHITH KPaHb,
TO aTMoc(epHOe JaBJleHue 3a-

FOHHUT PTYThb B TPYOKH. [Ipu sTom

Oyner copepuleHa pabora, pab-

Hasl, KaK U3BeCTHO H3 Kypca ¢H-

3HKH,

A=P.V,

rie P — BeqnuuHa aTMocgepHo-
ro pgasjeuus, V-—o0beM TpY-
60K,  3aloJHEHHBI  DPTYTBIO.
Ecay BHYTpeHHHE OOBeMBl TPY-
00K BMeCTE C NMOJOCTAMH PaBHBI,
TO JOJKHH OBITb  pPaBHBLIMH
u paboThl [0 MOXBEMY PTYTH Puc. 13.

B TPYOKH.

OnHako B JeBol TpyOKe OCHOBHASI Macca PTYTH OKaXKeT-
cs1 Bhllle, ueM B npaBol. OTciona cjieinyeT, UTo NpH OJHHA-
KOBBIX COBepIUIEHHBIX paborax IMOTeHLHaJbHasg 3HEPrus
B TpyOKax HM3MeHHJach Ha Pas/jHYHYIO BeJHYHHY, YTO, KaK
KajKeTcsi Ha NepBbiil B3IVIAL, HAXOAUTCSA B IBHOM NPOTHBODe-
YHH C 33aKOHOM COXPAHEHHs 3HEePTHH.

[ze ke on6Ka B IpHBEIEHHOM PaCCYXKAEHUU?

63. BATAAKA KANMUNNAPHBLIX ABNEHMH.

[Torpy3uB-B BoAY 10CTATOYHO TOHKYIO (KANWIJISPHYIO) TPYO-
Ky M3 CTeKJla, MOXKHO Hab/1i0/1aTh, KaK BBepX o TPY6Ke mnoj-
HuMeTcsl cTo10HK BoJb. BblcoTa moabeMa 3aBHCHT OT JAua-
Merpa TpyOKW, HaXoAsick ¢ HUM B 06paTHO NPONOpPIHO-
HaJbHOU 3aBucuMoctH, HuKakux BUAUMBIX H3MEHEHHH HH
¢ TpyOKOi#l, HH C BOJOH He NMPOHCXOJHT.

3a cueT KaKOTO K€ UCTOYHHKA 3HEPTHU BO3MOXKHBHI Ka-
NUJJS pHbIE SBJIEHHS?



64. YMHBIE CIMYKH.

‘Haunefite B X0OpoII0 BBIMHTYIO Tapesaky YHCTOH BOAH (eciu
HET JHCTHJJIMPOBAHHOMH, NOJORAET A/ 3TOH HeJqH U XOpOoulo
npokunsiueHHas) d HabpocaifiTe Ha ee MOBEPXHOCTh HeCKOJIb~ :
KO CHHYEK.

Ecau rteneph KOCHYTBHCS .BOAH B NPOMEXYTKE MEXAY
CIIMYKaMH KYCOYKOM caxapa, TO CIHYKH, CJOBHO »keJasl Io-
JaKOMHTbCA CIaJIKHM, HOANJALIBAIOT K caxapy mo6amxke. Ho
CTOHT KOCHYTbCSl BOJBI MBIIOM, KaK CIHYKH CTPEMHTE/ILHO
«pa36erafoTc51>> BO Bce CTOpOHbI

Kak o6BbsCHHTH CTOJb «pa3yMHOe» MOBEACHHUE HepasyM-
HBIX NPEeAMEeTOB?

65. CBEPXMPOUHAS HUTb.

Pasprie HUTH NPH PACTSIXKEHUM MPOUCKOANT TaM, IJIe ee pou-
HOCTb MHUHUMaJabHas («I'Je ToHKo, TaM u pBercs» — raachr
pycckasi mociaosuua). ClenoBaTenbHo, COBEDUIEHHO
OAHOpPOAHAS, He uUMeomas gedeKTOB HHTb HE MOXKET
6bITL pasopsaHa BOOOILE HUKAaKOH CHJOMH!

66. KAR HPOHBBOAHTCH BOJNOYEHME?

Ha pncynke 14 cxeMaTHUeCKH IpeJCTaB/IeH MPOLECC BOJO-
yeHHs, B Pe3yJabTaTe KOTOPOTO M3 TOJICTOH MPOBOJOKH NOJY-
yaercs OoJiee TOHKa1l. Kak BHIHO H3 DHCYHKa, NIOC/IE TPOXO-
JKJEHHST uepe3 BOJIOUHJbHBI]
[VIa30K CeueHHe  3aroTOBKH
yMmenbluaercs. BosHukaer ec-
TECTBEHHH1 BONPOC: NOYEMY
HECMOTPsI Ha TO, 4TO el IpH-
XOMUTCS nepenaBartb 60JbIINE
ycusius, HeoOXOJHMBIE AJA
OCYIIECTBJIEHHs] TIpolecca BO-
JIOYeHHs, TGHKas YacTh
NPOBOJIOKH, [pOINeIast Ye-
pe3 rja3oK, He pasphiBaeTcs,
TOr/la Kak TOoJICcTag ue(pop-
Mupyercsa?
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67. OTHEFrO MCNAPSETCS BOLA!

[lepexom rTemsia OT OXHOTO TE€Ja K JIPYrOMY IIPOHCXOJAHT
TOJIBKO B TOM CJIy4Yae, eC/li MeX/Jy HHMH CYLIeCTBYeT pas-
HOCTb TeMIepaTyp. [103TOMY COBepLIEHHO HEMOHSITHO, MOMe-
MYV IOCTENEHHO UCNapsieTca HajiuTas B OJI0AUe MAH CTAKaH
BOJla, HMEIOILAsl TeMIIEPATyPY OKpYKaloillero Bo3ayxa. Benb
IS UCTIADEHHs] KajKJOro rpaMMa XHJIKOCTH HeoOXOJHMO
ompejieIeHHOe KOJHYECTBO Temjia, KOTOPoe BOJA H3 OKPY-
JKAOUEro BoO3JyXd MOJYUUTh HE MOXKET, TaK KaK HMeeT
C HHM, 110 YCJOBHSM OIBITA, OJKHAKOBYIO TEMIEPATYPY.
Kak ke Bce-TaKH NPONUCXOAHT HCIAPEHHE?P

68. BONMPOC CTYAEHTKE.

OpnHo#t HTaNbSHCKOM CTyJeHTKe Ha 3K3aMeHe GBI 3anam
cjleayoomuil Bonpoc: «Kak BaM H3BeCTHO, TOUKAa KHIEHHS
NPOBAHCKOrO MacJsa Bplllle, YeM TOYKAa IJIaBJEHUS OJOBa.
Kax Bbl 06BsicHHTE, TIOUEMY MOXKHO JKapHTh NHILY HA PO~
BaHCKOM Macjie B JYXKEHOH OJIOBOM Kacrpioje?» (Jlyumas
nocyaa s Mranun — mensas ¢ 0J0BAHHOA MOMTYnoi.)

Uro posxHa 6bljia OTBETHThL CTYAEHTKA? .

69. KAK BbIFrO4HEE KMINATUTL BOAY!?

HsBecTHO, UTO ¢ TOHMXKEHHEM [aBJjleHHs TeMmueparypa KH-
feHus BOJB TakxkKe yMeHbIaeTcs, [loueMy 6Gbl B TakoM ciy-
yae He YCTPaHBaTh B KYXOHHHIX KacTPOJSX OTCACHBaHHE
Bo34yxa? Beab 3T0 M03BOJANIO OB CIKOHOMHTL GOJIBLIIOE KO-
JIM4eCTBO TOIIHBA.

1 - .

70. MOYKHO JIM OBXEUYHCH NLAOM ¥ PACNNABUTL
OnOBO B rOPSMEH BOAE!

Kag 2TO HH mapajoKcaJbHO Ha NEPBHI B3TJs/A 3BYUUT, BO3-
MOXHO ¥ TO, H Apyroe. He MoXere JH B OOGBSACHHTb, NPH
KaKHX YCJIOBHSIX 3TO BO3MOMKHO?P :
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71. CKONbKO TONNMMUBA COKOHOMMTCS!

Hexto y3Han o Tpex H306peTEHHSIX: NPHMEHEHHE TEPBOro
U3 HUX obeulano 3KOHOMHIO ToiHBa 30%, BTOpOe MO3BOJIA-
JI0 HaJZeAThCH Ha 259 3KOHOMHH, a OT BHeAPEHHS B IpaK-
THKY TPETBEro OXKHAAJH 3KOHOMHI0 45%. DtoT yenoBex pe-
IIHJI TIOCTPOHTb TAKYIO MAIHHY, B KOTOPOH NPHMEHSNHCE OB
BCE  Tpu  H306DETeHHs],  PACCYHTHIBAH  CIKOHOMUTD
30% +25% +45% =1009% tonnusa. ITpaBuibHBl JH pacye-
Thl «H300peraTesn»?

72. NOYEMY HE MOCTPOSAT TAKYIO MALLIMHY?

IMousitHO, MO KaKuM NPHYMHAM JO CHX IOpP HEe IOCTPOEHa
MaliuHa, Kotopasi copepiiaja 6bl paGoTy «cama coboit»,
He uMMes HMCTOYHHMKOB 3Heprud. HeBO3MOXKHOCTH OCYIlecT-
BJIEHHSl «BEUHOI'0 JBHUTaTe/fg» HENOCPEeJCTBEHHO BBITEKAET
U3 3aKOHa COXPaHEeHUs 3HepruH,’cnpaBeljHBOCTb KOTOPOTO
NOATBEPK€Ha MHOTOBEKOBBIM ONBITOM BCEr0 Ye/J0BEYeCTBA.

[Touemy, 0fHAKO, HHKOMY He y/Aa/j0Ch CKOHCTPYHPOBATb
ycrpolicTBO, paforatoiiee TOJBKO 3a CYeT OXJaXKAEeHHS
OKeaHCKHX BOA? Bejb 3TO CYJHT HCKJIIOUHTEJNBHO 3aMaHuu-
Bble nepcnektuBbl! HerpynHo nogcuuTarh, UTO NPH OXJAXK-
nenun MupoBoro okeana Tosabko Ha 1°C Bbienujoch Gn
TaKOe THraHTCKOe KOJMUYECTBO SHEPIHH, YTO IPH HBIHENIHHX
HopMax morpebJeHusi ero XBarTHJo OB 4YeJOBEUECTBY Ha
JlecsiTKH Thicsid JeT, lIpakTuyecky Takoe THIOTETHUECKOE
YCTPOHCTBO sIBUJIOCH OB CBOEOOPasHbIM «BeUHbIM JBHrare-
Jems», B Hayke ero Taxk M NPUHATO Ha3LIBATb «BEUYHLHIM ABHU-
rarejeM BTOPOTo poja». 3aMeTUM, MeXAY NPOYHM, UTC Mo-
CTpofika BEUHOTO ABUTATEJs BTOPOrO pOAa He INPOTHBOpE-
YUT 3aKOHY COXPAaHEHHUs SHepPriH.

73. KOTAA K.N.A. ABTOMOBMNA BOJSbLUE!

MaxkciMaJ/bHO BO3MOXHBIA NPH JaHHOM HarpesaTejie M XO-
JOANNbHUKE KO3(DQHUIYEHT NOJe3HOro AeHACTBHs TeNI0BOA
'MalIMHbl MOXKHO PacCUHTaTb, NOJb3YACh (HOPMYJION:

Tnarpes — dxonon

K.II.A. = ;
A Tﬂarpea
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. . . o :_1 K Al ,"’,,‘, . R -
TA€ T yarpes B T xon0n— aBGCOMIOTHBIE TeMIEPaTyphl Harpe-
EaTesis H XOJOJHIbHIKA COOTBETCTBEHHO. ,

W3 aToro BEIpakeHHs BHAHO, YTO [PH HEH3MEHHON TeM-
nepaType HarpeBaTeJsisl K.[.J. pacTeT IPH NOHHKEHHH TEM-
nepaTypsl XOJIOAHJIbHHKA.

[Touemy e B TakOM cjayuae aBTOMOGHAbL (Takxke sB-
JISIOUIMACS TEINIOBOH MamMHOH) morpelJseT 3UMOH 3HAYH-
TelbHO OoJsibiie GeH3WHa, ueM JeroM? Benb TeMmmepatypa
aTMoc(epHOTo BO3/yXa, HIpaioliero poJib XOJOAH/AbHHKA,
3UMOl HHXKE, TOrJIa KaK TeMIepatypa o0pasyiollHXCs INPH
cropaHuu GeH3NHa rasoB NPaKTHYECKH O/IMHAKOBA H 3HMOH,
H JIeTOM.

74. BO3MOXEH Jik «BEMOH» MAKCBEJJIA!?

Ananus opefbAYIIMX ABYX CO(QH3MOB MO3BOJHJ YCTAHO-
BUTh, YTO A paboThl TEMJOBON MaliuHbl HeOGXOAWUMO Ha-
JHUHE ABYX TeJ ¢ pasHoifl TeMIepaTtypOi — HarpeBaTedqs
i XoJoAMJAbHEKA. Eclu HeT PasHOCTH TeMIepaTyp, TENJIo0-
BOH ABuraresp paborarb He OyJeT, 4To (POPMaJbHO BhITE-
Kaer Takxke H3 (OopMYJEH, NPUBEJAEHHOH B TEKCTe 3ajauu
Ne 73.

Ho Hesb3st 1M CKOHCTPYHPOBATh TaKyld YCTAHOBKY, Trie
Obl pasHOCTh TeMIlepaTyp BO3HHKaJa «caMma coboil», aBTo-
MaTHUYeCcKH, B pe3yJabTaTe JeHcTBusl caMoil MamuHb? Takoe
yCTPOHCTBO BNEPBHE OLIIO TNPeAJOKEeHO B cepefuHe npo-
IIJIOF0 BeKa BHIAAIOMIMMCA aurjufickum ¢usuxkom M. K. Ma-
kepeJiom (1831—1879 rr.).

[Tyctb, paccyxkpan MaxcBeas, KaMepa, 3aKJIOUAIOMAST
HEKOTODBLIl ras, pasjesjeHa Ha JBe paBHble IOJOBHHKHU
¢ jaBepuesi (cMm. puc. 15). IBepua .

UMeeT MexXaHH3M ynpaBaenus (Mak- ) )
CBeJIJI Ha3BaJ ero «JIeMOHOM»), CIIO-

cOGHHIIT pa3auuarb cpeiu Monekysa 6o- r
Jee OblcTppie H 0OoJsiee MejJIEHHBIE.

Ecau «1eMOH» HauHeT OTKPHIBATh
¥ 3aKPLIBAaTh IBEPLY TaK, UTOGBl MpPO-
NycKaTh OLICTPHIE MOJIEKYJB TOJBKO
cIpaBa HaJeBo, a 60Jee MeAJeHHbIE JHIIL B IPOTHBOIIOJIOXK-
HOM HalpaBJIEHHH, TO HEKOTOPOEe BpeMs COYCTs Bce OBICTPHIE
MOJIEKYJIB OKaXKYTCSL B JIEEGH TOJIOBHHE KaMephl, a Bce Mel-
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NeHHbie — B TIPABOH. Torga® feMnepaTyph cnesa W Cnpasa
"OKAaXKyTCHA PAasAHYHEIMH, TaK Kax TeMnepaTypa -ompese-
JSeTCA CKOPOCTAMH MOJIEKYJL.

Ho rtaMm, rae ecth pasHocrs TeMmepaTtyp, Moxer pa6o-
TaTh TENJIOBOR asHrateab. [locsie Toro- Kak B pesyabTaTe
ero AeHcTBUS TeMNEpaTypo B 06eMX 4YacTsX KaMepel cpas-
HAIOTCH, NPOLEEC COPTHPOBKH MOJIEKYJ N0 CKODOCTSIM MOX-
HO NOBTODPHThb, H TaK Ge3 KoHlua, M0OKa He H3HOCATCS AeTaH
MAaIIHHEL.

Takum o6pasoMm, MBI Bce e DOJYUHJIM BeYHBH jBHUra-
Teb?]



9JIEKTPUYECTBO
N MAFHETU3M

75. ROJMKEH N TEYb TOK YEPE3 HPOBOAHHR,
3AMBIKAIOLLIMV NOSIKOCA BATAPEMU!

PaccmoTpuM 1Be 3jieKTpHUECKHe CXeMBbl, NOKa3aHHBIE HA
pucyrke 16. Ecin Tok He teuer mo nposoauuky AIB, 10 ero
He Oyzer ¥ B NpoBojHuKe A2B, npHCcOegUHEHHOM K TeM XKe
ToukaM A wu B, uro
1 ripopoauuk AlB. i

C napyro#t cropo-
Hbl, €CJIH COEAVHHTD
IBa OJIMHAKOBBIX
rasbBaHUueCKUX 3Je-*
MeHTa MapaJ.efbHo,
TO KakK BO <BHell-
HEM», TAK U BO <BHY-
TpEHHEM»  y4acTKay
obpasoBaBlielica Le-
NH, TO €cTh HH B Iep-
BOM, HH BO BTOpPOM Puc. 16.
3JieMeHTaxX, TOKa He
6yner. Takum o6pa-
3oM, Mexay ToukaMu C u D TOK OTCYTCTBYeT, KaK H MEXIY
ToukaMu A u B B nepBom cayuae. Paccyxias 10 aHaJOruH,
clelyeT 3aK/M0UHTb, UYTO TOK JOJXKeH OTCYTCTBOBaTh
¥ B npopoaHuke C3D, mpucoeiMHeHHOM K nojiocaM Oara-
peu — Toukam C n D.

He npoTuBOpeunT JH 370 3aKJAIOUEHHE HalleMy XKH3HEH-
HOMY ONHITY?

=
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76. CUIA TOKA B OTBETBJIEHMM PABHA CMIJIE TOKA
B HEPA3BETBJIEHHOW YACTM LENMY!

Ilycth aBe 5/1€KTPHYECKHE JIaMNIBl BK/IIOYEHb! B CeThb TaK, Kak
1nokasano Ha pucyike 17. O603HaunB T0K B iamne JI, uepes [,
H TOK B Jjamne Jlz yepes [; Mo-

T®/7— JeM 3alHCaThb

11 '*‘12=10,

’1 -®/, rge /o—cuna ToKka B HepasBer-

BJIEHHOH wactH wnend. [TomHo-
. XKHB o0e uvacTH paBeHCTBAa Ha
Iy—1,, noayunm:

L
)

o P
e 4 &

Puc. 17. Ly~ 4+ Il — LI, = —II,.

[Tepenecem u3 seBO#i yacTH paBeHCTBA TPETHH YJIEH B Ipa-
BYIO 4acTh

Ll — I — L= — 11, — 1],
U BhiHeceM 3a CKoOKM ciesa Iy, a cnpasa [
11(10'—11 —12) 210(10 '—11 ““12)-

[TopennB o6e uacTu NoJyYeHHOro paBeHCTBA Ha BBIpaXe-
HKe, 3aKJIOUeHHOe B CKOOKH, 6yaeM WUMeTh

' I =1,

Ecan HcXogHOE PAaBEHCTBO YMHOXKHTL He Ha [o—/;, a Ha
Io—1;, MOXHO MOJYUHTh aHAJOTHUHBIM 00PasoM, YTO

’ ]é=.[0!

B ueMm xe geno?

77. KAKOWM TOK MOXET JIATb AKKYMYNATOP!

Ha kucioTHOM akKkyMyJsitope, o6/ajiaiomeM BHYTPEHHHM
conporupieHneM 0,1 om, uMeeTcs HAaANUCh: <«DJIEKTPOABH-
XKymas cuaa 4 8, MaKCUMaJbHbM . paspsHbBIE TOK 4 a@»,
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Mexnay TeM, 3aMKHVB aKKYMYJISITOp NPOBOAHHKOM € CONPOs+
THBJIeHHeM XoTd Obl Toxe 0,1 om, monmyduM TOK
4g
0,1 o4 401 0 20a,
TO ecTb OoJblle 0603HaYEHHOrO B NATh Pas.
B uem xe npuuyMHA pacxoxAeHUs?

78. YEMY PABHO COMPOTUBIIEHUE DNEKTPUUECKOM
NAMNOYKMK?

Onpenensist cONPOTHBJAECHHE CTOBATTHOH 3JIEKTPHUECKOH JaM-
MOYKH C MOMOILIbIC OMMETpa, YUeHHK NOJY4YHI 3HaueHHe
35 om. JIna NpOBEpPKH MNOJNYYEHHOTO pe3yJbTaTa OH pellu
BBIUHC/IUTDL CONPOTHBJIEHHE [0 MOHIHOCTH H YKa3aHHOMY Ha
LIOKOJIe HOMHHAJbHOMY HaNpsiKeHUIo, OKas3aBIleMycs pab-
HeIM 220 8.

" %
Bocnosbsosasuice $popmysoit R=' —-, YYeHHK K COG-

CTBEHHOMY Y/JUBJICHHIO, NOJYUYUJ BeJHUHHY 484 om, To ecTh
npuMepHo B 14 pas GoJsblile, ueM B MEPBOM CJyuae.

Kax o0BACHUTh CTOJIb 3HAYHTEJAbHYIO PasHHUIY pe3yb-
TaToB?

79. YTO NOKAXKET BOJIbTMETP!?

PasgHocTb MOTEHUHAJ0B MEXAY ABYMS KaKHMH-TO TOYKaMU
3JIeKTPHUYECKOH llenyu MOKHO ONpeaeHTh ¢ NOMOUILIO BOJLI-
MeTrpa, NOAKAIOUEHHOTO K ITUM ’
ToukaM. C [ApYroii CTOPOHBHI, 3Ty
BEJIUUUHY MOXKHO OTpeleuTh, ‘
nosan3ysich 3akoHoM Owma, A
4ero cjeiyeT NEePeMHOXKHTb CO-
NPOTHBJIEHHE YYacTKa IEeNH, 33- .==_ —_
KJIIOUEHHOr0 MeXKjy 3THMH TOU-
Kd4MH, H CHJY TOKa, IpoTekalo-

b=

Iero o Hemy, .
PaccMOTpUM nHelb, COCTOSA-

Y10 H3 JABYX COBepIeHHO OfM-

HaKOBbIX Tra/JbBaHHYECKHX 3Jie- Pnec. 18.
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MEHTOB, COeIWHEHHBIX TaK, KaK NMOKa3aHO Ha PHCyHKe 18,
OGo3HaYUB 3JETPONBHKYILYIO CHJY 3JeMEHTOB uepes E,
a ¥X BHYTDEHHHE CONpPOTHBJEHHS uepe3 R, NOAYyYHM s
CHJIBl TOKA B HEeNH: ‘ b
9 E
=47 = —-.
2R R
Kasanoch 6uI, 4ro BOJBTMETP, NPHCOEJHHEHHBEIH K TOUKaM
A n b, nokaxer pasHoctb OTEHIIHAJIOB

oa—9p=I[-R=E,

IOCKOJIbKY TIO LeNH TeYeT TOK CHJION % a CONpOTHBJIEHHE
yyacTKa, napaJjjelbHO KOTOPOMY BKJIIOUMJIU BOJLTMETP,
paBHO R.

Ha camowm ke snene Bosbr™eTp nokaxer Hotb. Co3naer-
csl mapaaoKcaJ/JbHas M KaXKyuasicst Ha NepBHl B3TJsJ, HeBe-
POSAATHOH CHTyalHsl: MO yYyacTKy Teuer TOK, 4 PasHOCTh IO-
TEHIMAJIOB Ha ero KOHIIaX paBHa HYJIO. ‘

[Touemy 5T0 BO3MOXKHO?

80. MOrOBOPKA JJIEKTPOMOHTEPA.

Cpenu 3JeKTPOMOHTEPOB IIHPOKO pacnpocTpaneHo BHIpa-
kenune: «l'opsiuas mafika Bcerja XoJOqHAsl, a XOJ0AHAs
naika BCEraa ropsiuas,.

Kak cieayer NMOHMMAaTh 3TY Mpo(eCcCHOHAMbHYIO MOro-
BOPKY?

81. KAKMM AOJDKHO BbiTb CONMPOTUBJIIEHME!?

Paccmorpum usobpaxeHnyio Ha pucynke 19 cxemy. O6o-
3HAUHB CONPOTHBJIEHHE NOTpeGHTeNsi TOKa uyepe3d R, a co-
OpOTHBJEHHE HCTOYHHKZ TOKa 4Yepe3 r, INOJYUHM [Ocje
OueBHIHBIX NpeobpasoBaHMé ciaeiylolllee BhIPaKeHHe JJis
K03 (HIHEeHTa HCNO/Ib30BAHHS 3JIEKTPOSHEPIHH:

b= Nucnonss —_ I’R — R
T Nuom YR +7) R+r-
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DTy (OPMYNY MOKHO
NpeiCTaBHTL B BHIE:

he=—1b

7 } -
R L *

U3 nocneanero Bhipa-
JKeHHsI BHJHO, UTO, YeM
6oJibie R 1npeBbiaer r,
TeM KO3((HIHEHT HCIOJb- e, 19,
30BaHHsl  3JIeKTPOIHEPTHH, .
uHaye roBops K03 UIHEHT TOJE3HOrO AeHCTBHSA Beel ycTa-
HOBKH, BhHINIE.

[Touemy e B TakOM ciaydae MOTPeOHTENb H. HCTOUHHK
TOKa MOAOHPAIOTCcsl TaK, YTOObl HX CONPOTUBJEHUS OBLIH NO
BO3MOXHOCTH DPaBHBIMH, XOTs NPH 3TOM HOCTHraercs K.
TOJMBKO 50%?

82. KAKOM TOK INMOTPEBNSAET NMPHBOPE

B cerp ¢ nanpsixenuem 120 8 4epés [0ONOJNHHTENBHOE CO-
nporuejaeHne 40 om BKJIOUEH NPHOOP, NOTPeOAAIOMINEA MOILL-
HOCTh 50 7. BHIYMC/IHM 1O 5THM A@HHLIM CHJIy TOKa, TEKY-
1ero no npuoopy.

Hns pemenns 2ajaun 3aMeTHM, YTO HampsiKeHHe HaA
npHGOpe B CYMMeE C HanpsiKeHHeM Ha AONOJHHTENLHOM CO-
OPOTHBJIEHHH JIOJJKHO PaBHATBHCS CETEBOMY, TO €CThb

Unpné + Uconp == Uceru-

Bripaxasi mepBoe cjiaraeMoe B JieBOH YacTH PaBeHCTBA
B BHJIE YaCTHOrO OT JleJieHHsI MOLLHOCTH, NOTpeGasieMol TipH-
60poM, Ha CHJY TEKYIIero N0 HeMy TOKa H BTOPOe — Kak
IpPOH3BeAeHNe BEJHYHHB! JNONOJHHTEIbHOTO CONMPOTHBJEHHS
Ha TOT € CaMblii TOK, HOJYUMM CJAEAYIOllee YpaBHEHHE,
B KOTOPOM BGE BEIMYMHBI, KPOME TOKA, U3BECTHH:

N4 I R=Ueern

TMoacraBasis clofa YHCJEHHBIE 3HAUEHHS H3BOCTHHIX Be-
JHYUH, HMeeM 50
'T+ 40 1 =120

HJaAH
4Q /2 — 120 1 -+ 50 =0,

. 4 B. H. Jlanre V 49



. Pemns ato KBallpaTHOE ypaBHeHHe nony'mM As cmm
TOKa JBa 3HaueHua [, =0bau [,=25a. -
Kako#i e TOK Teuer yepe3 npu6op Ha caMOM neJIe?

83. ELLLE PA3 O 3AKOHE COXPAHEHMS DHEPIVM.

[TycTb eMKOCTb KaXX[J0ro W3 M306paxKeHHHIX Ha pPHUCYHKE
20 koupgencaropor C; u C, pasHa 20 mxg. Ilycre nanee
nepexJaouarens I1 waxoaurcs sHavade B nosoxenuu I. To-
raa Koufencarop Cs; OKakeTcsl MNOAKJIOYEHHBIM K 6arapee
b. Ecan ee anekrpoasuxkymas cusa pasHa 100 8, To KOH-
neHcatop C, 3amacer SHEpPrHIO

-6
W, — C~2U2= 20-10 926-(100 9 0.1 ome.

Ecau sarteM nepegsaiouareiib NEePeIBUHYTb B IOJOXKEHHE

2, TO KOHJEHCATOPbl OKaXKYTCs COeAHHEHHBIMH N1apaJlielbHo,
obpasyss bGarapelwd eMKoO-

[:,“ ‘ crbio 2-20 mxgp=40 mkd.
PasHocts nmoTeHUMAJOB Ha

)2 3axkumax Garapeu Oyner
i cocTaBaaTh 50 8, TO ecTh
[ n NOJIOBHHY TOT'O Halpsixke-
’ HHS, KOTOPOe paHblle ObLIO0
Ha KoHuencatope C,, Tak

~

Al KaK 3apsj, NepBOHAYAJBLHO
HaXoaHUBIIH{CS Ha HeM Ofl-
Pue. 20. HOM, Tellepb pachpejesed

Ha /[Be paBHbIE YACTHU.

Bocnonb3oBaBHIMCE  3THMH  JAHHBIMH, PAacCuuTaeM 1o
NpHBEJEHHOH Bhillle ¢opMyJe SHEpPrHio, 3anaceHHyio bara-
peeit

-6
W, — 4010 926-(50 8)?

= 0,05 odxc.

DTO coCTaB/sI€T BCErO TONBKO MOJOBHHY TOH 3HEpruy,
KOTOpOH o6Jiagan BHauasle KoHaeHcartop Co.
Kyna xe menack BTOpasi mOJOBHHA?
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84. NTOYEMY DHEPTUA KOHOQEHCATOPA
YBE/TMUMBAETCS?

ITnockuit KoHgeHcaTop eMkocTble Cy=1 mxg, B KOTOPOM
B KauecTBe JU3JIEKTPHKA HCHOJIb30BAHA TOHKAA CTEKJISHHAS
OJaCTHHA C OTHOCHTENbHOH JHJEKTPUYECKOH INpOHHLIAE-
MOCTBIO €yq =5, 3dpsikeH [0 PpasHOCTH TOTEHLHAJIOB
U,=100 s.

Tlonpsysace ¢opmyJioll, IpUBeIeHHOH B YCJHOBUH NPEAbI-
Ayied 3afaun, nojydaeM AJs 5HepPruH, HakonJeHHOH B KOH-
JeHcatope, sHaueHue: :

-6
W, = L0210 6,005 gae.

INocae Toro kak IKCNEPDUMEHTATOp YyAaJiuJg CTEK/Ja0, eM-
KOCTh KOHJEeHCAaTOopa YMEHbLIIHJ/IACh B & pa3 H CraJa paBHOﬁ

C2=—%— =0,2 mxg. Tlockoabky 3apsii Ha KoHIEHCATOpe

ocraJjicsl HEM3MEHHBIM, Pa3HOCTb MOTEHIHAJIOB MEXAY ero
00KJIafIKaMu BO3POcya BO CTOIBKO Pas, BO CKOJBKO yYMeHb-
muaack eMkocrts (g=C-U), 1. e. 1o U;=500 s.

Otciona asa 3HePruM KOHJAeHCATOpa TNOCHAe YAAJCHHS
JH3JEKTPHKA NOAYUAEeM BEJHUHHY

—8 1
W, — 02-10 ?-25-103220,025 .

3a cyer Hero xe NPOH30OLLIO YBeJHUYeHHe IHEPrHy?
Benb xonfeHcatop He Obli MOJAKIIOUEH K HCTOUHHKY TOKa.

' 85. MATHMT C OZHKM NMONICCOM.

O6niudo cunrator o0s3arelb-

HbIM Ha/JHyue y MarHura ABYX A
nomaiocoB. OfHAKo TNpusenet- ' A"
HOe HHJXe pacCyx[eHue Kak '
6yarto Ovl OmpoBepraer 3TO S "v
MHeHYe.

BospMmeM cTagbHOH wWap
H paspexeM €ro OT MNOBEpX- Puc. 21,
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HOCTH K HNEHTPy Ha NupaMuganbHble foabku. Ilocre 3ro-
ro HaMarHuTUM ofpas3oBaBIiHecsl YacTH TakK, 4TOOH Bep-
ILMHBl HX OKa3aJiHCh OAHOHMMEHHBIMH, a 3aT€M BHOBb COCTa-
BHM IIap, KakK [0Ka3aHO Hg pucyHke 21.

. Toraa, o4eBHAHO, HAa NOBEPXHOCTH OCTAaHETCA TOJBKO
oauH noJjioc. CJe0OBaTENbHO, MOXKHO MOJYYHTb MATHHT
H ¢ OJHHM noJirocoM?!

86. TAE MCTOYHMK DHEPFMM MATHUTAL

[lopnecem K Xesge3HOMYy npeaMmery cBepxy marHut. Ecan
BeC KyCKa »keje3a W pAaCCTOsHHMe [0 MarHHTa He OYeHb Be-
JINKH, XK€eJ1e30 NpHTsHeTcs K Marauty. O603HauyuM BeC Npel-
MeTa uepe3 P, a paccrosiiMe X0 MarHuTa, CUHMTas 1O Bep-
THKaJH, uepe3 H. Torpa pabora marauta HPOTHB CHJ Ts-
KectH papHa A=P-H. '

B kaxkjoM OTjeIbHOM ciydYae BeJHYHHA NPOU3BEJEHHOM
paboTht MoXKeT Obirb U He OueHp 6OJbIIOH, HO Belb ONLIT
MOXKHO MOBTOPHTh CKOJb yroaHo 60JbLIOE YUCHO pas, NpH-
4eM HHKAaKHX BHIHUMbIX H3MeHeHMH ¢ MAarHHTOM He NpOHC-
XOAUT U €ro «MarHdTHasi CHJa» HHCKOJIbKO He ocjaabe-
Baer.

He npoTHBODEUMT JiH 3TO 3aKOHY COXpPaHEHHs IHEPrHu?

87. COMPOTUBIAEHUA MOELIX NPOBOAHMKOB PABHLI!

[TycTh MertaJsuinyeckoe KOJbHo (pHC. 22) MOMelleHO B nepe-
MeHHOe MarHuTHoe node. Torza B KOJbIle BO3HHKHET MHAYK-
HHOHHBIH TOK, CHJIY KOTOPOrO B HEKOTOPHIM MOMEHT MBI
o6o3Hauum uepes I,

BosbMem Ha KOJblle COBEpLIEHHO
NPOH3BOJILHO TOYKH A W B u compo-
THBJIeHHe GoJiblllell YaCTH KOJbla, 3a-
KJIOUEHHOH MeXXJAY HHMH, 0003HaYHM
yepes R, a CONPOTHBJIEHHE MeHb-
ek —- 4epes r.

Torpa pasHocTh NOTEHNHAOB Ha
KOHHax yuactka ArB Ha OCHOBAaHHH
Puc. 22. 3aKkoHa OMa MOXKHO BLIDa3HTh uepes
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“

. CONPOTHBJIEHHE Y4YaCTKa H CHJy TOKa, Mo HEeMy NpoTeKaio-
mero CJIeIIYIOH.lHM oépaaoM

‘PA‘—"PB-—I r.

Ha TOM JXK€ OCHOBaHMH JJs yqaCTKa BRA moxHO 3anu-

cark:
ep—oa=I-R.

ITocKONBKY YYaCTKH HMEIT CBOUMH KOHIIAMH OJHH H Te
JKe TOUKH, TO JieBble 4aCTH OOOWUX PaABEHCTB MOJKHH ORIThb
paBHBIMH, TAK KaK KaxJas TOUYKa MOKeT UMeTb B JAHHOR
KOHKPEeTHOH CHTYAaIllM TOJBKO O I H O 3HAYeHHE NOTEHIHAaa.,
U3 storo sakmwouaeM, 4TO JOJXKHB ObITh PABHBIMH H Tpa-
Bble YAaCTH HANHCAHHHIX BbIIIE Bbipa)KeHHH, TO eCTh

I[-r=1-R.
Cokpainas #a cuiy Toka I, mosiyuaeM sIBHYIO HeJIeNOCTh:
r=R.

[TpuMmeuanue DBuao 6u, pasymeercs, 6osee Jio-
THYHbIM, DPUPABHHMBAas NpaBhHe 4YacTU paBeHCTB, 6partsh
UX ¢ pa3jHyYHLIMM 3HaKaMH. Ho okoHuaresbHHA pe3yb-
T4T OT 3TOro CTaJj Obl ellle TOMbKO Oosee aGCypAHBIM:

r=—R.

88. MEHAETCS JIM KODMDUUKEHT TPAHCDHOOPMAUMMK
NP USMEHEHMU HATPY3KU HA TPAHCOOPMATOP?

[Ipu nmonkJwdeHHH K TpaHchopMmaTopy OOJbLIEH HArpysku
MOHIHOCTh, NOTpelbJsieMass TPpaHCPOPMATOPOM H3 3JEKTPO-
CeTH, BO3pacTaer. YBe/MyHBaeTCs, CAeNOBATE/NbHO, H CHJA
TOKa B NMEepBUYHOI 06MOTKe. Boubiiuii TOK JIOJIKeH CHJIbHee
HaMarHM4uBaTh CepleuHHK TpaHchopMaropa, U ecjau Ipe-
JKAe MaKCHMaJibHOe 3HayeHHe MAaTHHTHOIO [OTOKa ObLio
paBHo, gomyctuM, P;, TO mocJae YBeIHUEHHs HATPY3KH OHO
COCTABUT P> P,

HspectHo, uTo 3/7€KTPOABMIKYINAS CH/IA, HHAYLUpYyeMas
BO BTOPHUHOH 00OMOTKe, ONpejessercsl YHCJIOM BHTKOB,
a Takke CKOPOCTbIO M3MEHEHHS MarHHUTHOro MOTOKA CO Bpe-
MEHEM:
E—=_A%
At
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B nepBom ciyyae 3a yeTBepTh NepHoAa MarHHTHHIY NO-
TCK MeHsJca ot 0 A0 D;, a BO BTOPOM — 34 TO Ke caMoe
Bpemsi oH Bo3pactaer oT 0 10 P [Tockoabky P> P, cKO-
pOCTh M3MEHEeHHMs MarHUTHOrO NOTOKa BO BTOPOM cJayyae
Gospmie. IlosTOMY fA0JIKHa BOSpacTH H HHAYLHPyeMas BO
BTOPHYHOH 0OMOTKe 3. A. C. ,

Ha camom ke Jene xoapdHuHEHT TpaHCPOPMAnUH
NPaKTHYeCKH He 3aBHCHUT OT Harpy3kH. 3HAUMT, B Hallp pac-
CyXJeHHsl BKpaJachk owmubka. I'ne xxe HMeHnHo?

89. NP KAKOM HATIPIXEHMH 3ATOPAETCA
HEOHOBAS NIAMIA!

JlJis onipeseeHus HOTEHMAJIa 3aKUraHHs] HEOHOBOH Jia MITEl
6biyia cobpana ycraHOBKa,* cXéMa KOTOPOW IpuBegeHa HA
pucyhke 23. Eciu ycTaHOBKY BKIIOUHTH B CeTh NMepPeMeHHOr0
’ TOKAa u TepeMeniaTh
' MOJI3YHOK TOTeH[Ho-

' Mmerpa, MOCTENEeHHO

yBeJqUUuBas NojaBae-

C\D MOe Ha JaMIy HanpA-
JKeHHe, oHa 3aropur-

T cfl B TOT MOMEHT, KO-

ria BOJbTMETp (3J/eK-

TPOMArHHTHOH CHCTe-

Mbl) mnokaxer 50 s.

Puc. 23. Eciu ke ONBIT mOB-

TOPUTh HA TOCTOSIH-

HOM TOKe, TO JIaMNOUKa BCNBIXMBAEeT, KOrlla CTPeJKa BOJbT-
MeTpa CTOMT 0KoJo Hudpe 70 6.

KakoB ke norednuan saxuraius HEoHOBOHM JaMIbl Ha

caMoM jeJjie?

90. NOKA3AHUA KAKOTO AMINEPMETPA NMPABUIIbHDI!

TIpun c6opke cxembi, MOKa3anHOH Ha pUCYHKe 24, oauH u3
aMnepMeTpOB OBbLI B3AT MAarHHTO3JIEKTPHYECKOH CHCTeMbl,
a BTOpOM — syekTpoauHamuyeckoli. O0a npubopa TOJNBKO
uTg OBIJIH NPOBEpPeHH B KOHTPOJbHOH JabopaTOpHH, H CO-
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MHEHHH B MX HCIPAaBHOCTH
ORITb He MOXKeT.

[Mocne BRAIOYEHHUA cXxe-
MBl B ceth IIepEeMEHHOr0
TOKAa 0Ka3aaocb, OJIHAKO,
4T0 INO0KA3aHHA BTOPOTO
aMnepMmerpa IPHMEPHO T

B MOJITOpPA pasa NpeBblIA-

I0T NOoKa3aHusa NepBOro. G:\ -
He morsim 65t BH yKa- -\

3aTh NpPHYMHY PacXOoxKjie- Puc. 24.

HUs1? *

91. MOYEMY MATHMUTHOE NOJNE OCTANOCH
HEU3MEHHDbIM?

B onunoit sa6opaTopun HCCJe0BaAJ0Ch NMOBeAEHHe NOJAYIIPO-
BOJAHMKOB B IlepeMEHHOM MarHutHoM noJe. js cospanus
MarHUTHOTO MOJsi ObLIO PElIeHO HAMOTaTh HAa KapPTOHHHI
KapKac KaTylKy ¥ NPoNyCcKaTh MO Hell NepeMeHHBIH TOK OT
ceTH. Torfa BHYTPHM KaTyIIKH NOSABUTCS NEPeMEHHOe Mar-
HUTHOe 1I0J1e, B KOTODOE MOXKHO IIOMECTUTh HCCelyeMullt 06-
paser. '

ITockoabKy Asisl omblTa ObLJIO XKeJaTeJbHBIM I[OJe BOS3-
MOXKHO 60JIbllIcH HAMPSIXKEHHOCTH, JabOPAHT HAMOTAJ OJHY
Ha JIPYIyI0O TPH OLHMHAKOBBI € KaTYWKH, pPacCUHTHIBAas
NOJYYuTh NPH HX NMapa/ulelbHOM COeJUHEHHH II0Jle BTpOe
GosibLiell HANPSXKEHHOCTH.

OnslT nokasaJj, 0JHakKo, yTo MaTHHTHOE NOJIe TpeX KaTy-
ek ObLIO MPHMEPHO TAKHMM ke, KaK noJje ofHoh. PykoBo-
aureds Jabopartopuu, K Koropomy obOparusics JjgabopaHnt,
PasbsACHUN NPHUMHY siBJeHusl. Bmecre ¢ teM oH 3aMerwi,
. 4TO BKJIIOUEHHEe TpeX KaTyIIeK BCE K& MMECT CMBICI.

[louemy ocraBasoch HeM3MEHHHIM [OJie H NMOYEMY TpHU
KaTyWKY TEM He MeHee NpPeANOYTHTeNbHee OJJHON?

.

92. KAK NPOBEPSTb NPEQOXPAHMUTENM!

B kBaprupe Ne 19, rge s KuJj, HeoxuAadHO Iorac csert.
C moMOIUbIO KOHTPOJBHOH JaMIibl YAAJOCh BbLISICHUTB, YTO
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npekparujach I0fa¥a 3JeKTPOSHEPTHH K KBAPTHPHOMY
HIHTKY. B° oNCKax NMOBPEXIACHHA 51 BhINEJ Ha JIECTHHYHYIO
nJoaAKy, He 3a6HB 3axBaTHThb C COGOH KOHTPOJbHYIO
‘NaMIoOYKy, W, OTKPHIE TPYNNOBOH ILIHTOK, CTaj NPOBEPSATH
C ee MOMOUbIO YCTAHOBJEHHHIH TaM Ha ¢ase nperoxpa-
uutesnb. (B HalleM JgoMe OCYLIECTBJACHA YeTHIPEXIPOBOA-
Hasl CHCTeMa UHUTAaHHs, CXeMa KOTOpOH NpHBefeHa Ha pH-
cyHKe 25.)

KB.NT7 HBNUS,
i i i
] i ]

|
i
070 8! [ =

S "% S\
”2c =5 E $§
P — =

Puc. 25.

«Uto6bl yIOCTOBEPUTHCA B MCHPAaBHOCTH NpeJoXpaHHTe-
Jsi,— paccyx/iaa s,— AOCTaTOUHO BKJIIOWHTb KOHTPOJIbHYIO
JgaMmny Mexpy toukaMu A u I's. OnHako cjpejlaTb 2TO MHe
He y1aJ0Ch, TaK KaK JOCTYI K HYJeBOMY IPOBOAY Obij Tiia-
TeJIbHO 3aMOTaH HM30JSIHOHHOH JEHTOH, CHMMAaTh KOTOPYIO
MHE HE XOTeJIOCh. ‘

«Hy uro xKe,— pemiuJ s,— B TaKOM cjydae HYXKHO BKJIO-
YHTE KOHTPOJBHYIO Jammy Mexay toukamu A u 5 uiu
A u B. Oua 6yzner roperb TOJbKO B TOM CJyuae, €C/H NeJb
o6a mpegoxpanuTessi — Ha ¢a3ax 8 u 2 win 3 u I cooTseT-
CTBEHHO», )

K MoeMy MCKPeHHEMY yAHBJIEHHIO, JiaMIla ropena B 060r

ux ciydasx. OHa ropesa Takxe M TOria, KOrjia sl NpHCOeaH:
HUT ee K ToukaM b u B, XoTsi B Takofl NpoBepKe HHKAKOH
HaZOGHOCTH, KGHEUHO, yke He OblLIO.
* «Bce acno,— nogyman s.— OGpPHIB.BHYTPH NPOBOJKH ot
rpynmoBoro I¥TKa B Hamy KBapTHpyl» OnHako Ha INyTH
B CBOIO KOMHATY s 32HOBO NPOBEPHJI CBOH paccyxmeunﬂ H...
Bnpoqu noAyMaiiTe W Bl BMeCTe CO MHOH,
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93.- MTOUYEMY 3ATOPAJIMCH NAMIbI

JlaGopaTopHHe 3aHATHS AOJKHB OBAM NPOXOAUTE B ABYX
CMEXHBIX KoMHaTax. [IposBeHea 3BOHOK, H ydallHecs 3a-
HH cBOH Mecta. OnuH M3 Hux OGolcTpo cobpall cxeMy
W, TOK43aB ee INpenojaBaTesio, BKAWOUHI B ceTh. ORHAKO
cxeMa He pabotajna. Iloka yyeHHK npoBepsii npaBHJABHOCTH
COeIMHEeHHH, cOOPasy H BKJIIOYUJIN CBOH YCTAHOBKH B 3JeK-
TPOCETh M JPYrHe yuallHecs, HO HH OJIHAa H3 CXeM He 3apa-
60Tana. Yaanoch ObICTPO BLISCHUTH, YTO NpEKpaTHJIach NO-
paua 3jiekTposHepruu. [10TOM HEOXKHIaHHO TOK TOSIBHJICA,
HO HANpsXKeHHEe ero OBLJIO HECKOJLKO Bbllleé HOMHHAJIBLHOIO.
[TonkiTkn 06HADPYKUTH NPUUMHY HEUCHPABHOCTH INPHUBENH
K HEOXHAAaHHOMY OTKPBHITHIO: OKa3ajoCh, UTO HAIpPSIKEHHE
HNOSIBJISIETCS B TOM CJydae, KOIJIa B COCelHeH AayiuTOPHUH
BKJIOYAETCS B CEeThb 3JEKTPHYecKasl IJIHTKA; CTOUIO IJIHTKY
BEIKJIIOUHTb, KAK TOK MNpekpainasjcs. YueHHk, paboraBuinit
¢ WJIHTKO#, 3aMeTHJ, Mex 1y NMPOYHM, UTO OHa ropeja C He-
JOKaJIOM.

He morau 65! Bbi noMoub yueHHKaM pa3obpatbest B APH-
YMHAX 3THX SBJEHHH?

94. MOYEMY NOKA3AHMS BOJNIbTMETPA PA3JIMYHENR

BoabTmMeTp  3JI€EKTPOMATHHTHOH CHCTEeMBI, BKJAIOUYEHHBIH
B CeTh I€PEeMEHHOro TOKa HeNOCPeJCTBEHHO, MOXasaJ Ha-
npsikeHue 125 8. 3aTem TOT Ke BOMILTMETP BKJIIOUHJIH B CETH
yepes  BBIIPSAMISIO-
wHi  sjeMeHT (Ha-
npuMep,  CeJeHOBbIH P
CTONGHK HJH repMa- ' , ~
HMEBBIH  1HOX) 1O |} | S i
CXeMe,  MOKAa3aHHOH <V> - ] v
Ha pHcyHKe 26, 6. o o

[Tockonbky BHINPS- |
MUTEJIb  NpONycKaeTt { i
TOK JIHIIb B OJIHOM
HanpaBJeHHH, TO eCTh A 5
50% Bcero BpeMeHH,
TO NOKa3aHUS BOJbT- Puc. 26.
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MeTpa, Ka3aJoch Obl, JOMKHE GHJH YMEHBIIHThLCS npmvlep'-
HO B ABa pa3a. Ha camoM xke nene BK.JIIOYEHHBIH TaKHM 06-
pa3oM BOJIBTMETp MOKasaJj okoJsio 175 8!

UeMm 370 O0OBACHHTEL?

95. LUECTb FEXKTOBATT «PABHbI» LWECTUAECATH
KMNTOBATTAM!

HseecTHO, uTO

2 26m =200 sm
H

3 26m =300 sm.

HepeMHO}KPIB 3TH paBeHCTBA MNOYJIEHHO, TOJYy4YaeM:

6 28m = 60 000 sm,
HIn )
6 26m =60 xsm!?

96. NACNOPT DNEKTPOABMUIATENS.

Ha rtab6amnuke, NPHKPENJEHHOH K 3J€KTPONBHIaTENaIO0 MHepe-
MEHHOT'0 TOKa, BHIOHTHI CJIE/LVIOUINe JaHHBIE:

U =220 s, I=5 a, N=0,9 xem.

Ecan, Kak 310 0GBIUHO JeJigerTcs LJs1 OTpefedeHus: MOLL-
HOCTH, TIePEeMHOXKHTh JABa NEPBHX uucsaa, nosayuures 1,1 kar.
Hoquy Ke Ha Tab/MKe JUIsl MOLIHOCTH JBUraTe/Is NMpHBE-
JleHO pyroe 3HayeHue?

97. 3APAAUTCH NI KOHAEHCATOP!

TTONBITKH IIOCTPOHTH BEYHBIH JBUraTe]b He MPEKPallarTcs
H B Hacrosilllee BpeMsi. CorpyaHukn Komurtera mo genam
nzobperednit u orkpoituit npu CoBere Munucrpos CCCP
pacckasniBaloT, 4T0 B Komurer nocrynaer B cpejaHeM BOCEeMb
NPOEKTOB neprneryyM MolOuse B Mecsn. Cpelu NpPOEKTOB
BCTPEYAIOTCSI MHOT/AA M OYeHb HHTEpPEecHSIe.

Bor onun npumep. lV3BecrtHo, uTO jJaxe B OTCYTCTBHE
3JeKTPUUECKOr0 TOJSl 3JEKTPOHBl B KaXJO0M IIPOBOJHUKE
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HaXOASTCHA B COCTOSSHHH He- d
A I

TIPEPHIBHOTO JIBYXKEHHSI. .
BceaencrBue TOJAHOR Xao- p———0
THYHOCTH MOXET 0Kas3aTh-

csl, 4TO B HEKOTODHIE MO- f1poBodiux =T
MEeHTHl BpeMeHU B BepxHeii

yacTH INPOBOJHHKaA, H30-
6pa’>keHHOTO HA  PHUCYH-
Ke 27, okaxercst O6oJjbIie
S/JEKTPOHOB, YeM B HHK- Puc. 27.

Heil. Peus 37ech HAET O Tak

HasblBaeMblx (JAYKTY a-

N HAX 3JeKTPOHHOH TJOTHOCTH. PIYKTyauHs ONHCAaHHOTO
Bblllle XapakTepa MNPHBEJEeT K BO3HHKHOBEHHIO Da3sHOCTH
NMOTEHNHAJOB MEXJAY KOHLAMH TMPOBOAHHKA, C HOMOIIBLIO
KOTOpO#l MOXKHO 3apsiiuTh KoHAeHcaTop. Mmelomufics B cxe-
Me geteKrop OyIeT NMpensiTCTBOBATb paspsiike KOHIEHCATO-
pa npu H3MEHEHHH 3HaKa Pa3HOCTH MOTEHIHAM0B Ha KOHIAX
NIPOBOIHHKA. 3apsKeHHBIH KOHAEHCATOP MOXKHO HCHOJb30-
BaTh 3aTeM B KauyecTse MCTOUHHKA NapoBoil sHepruu. Moi-
HocTb ero Gyner, pa3yMeeTcs, MaJja, HO BaXKHa BeJAb NpHUH-
UUNHaJMbHas CTOPOHA Bomnpocal

98. CTPAHHbIM CNYYAW HAMATHUWYMBAHMS YENE3A,

B 1827 r. dpanmysckuit yueun#t CaBapu (1791—1841 rr.)
o6HapyXua, 4T0 mocjae paspspa JefiieHcKol OaHKM uepes
HaMOTAHHYIO Ha JKEJe3HYI CIHY NPOBOJIOKY CIHIAa 4Yacro
OKasbiBaeTcsl HaMarHUYeHHOH, ¥ IHBUTEJNBHBIM Ka3aJo0Ch TO,
4TO HA OJHOM H TOM € KOHIE CIHIH B Pa3THUHLIX CAYIaX
OKa3blBaJjICsl TO CEBEPHBIN, TO IOXKHBIH MOJIOC, XOTS TOK IIPH
paspsiiKe BCerna e OJLHOTO HampaBJieHus, Tak Kak OaHka
BCe BpeMs 3apsiXajach OJMHAKOBO.

SIBnenue BnepBble o6bAcHHA HeMeukull ¢usmxk I'. Tepn
(1857—1894 rr.).

Kakum o6pasoM $TO yLaJioCh €My CAedaTb?



o OMTUHA
' | U CTPOEHMUE
ATOMA

. 95. IPOCTOM CNOCOB MNYTELWECTBOBATbL B NMPOLUJIOE.

B omHoM u3 cBoHX HayyHO-GaHTACTUUYECKHX PpaccKa3os
¢dpannysckuii actpoHoM H nonynasipusatop Kamuip daam-
mapuon (1842-—1925 rr.) npemioXua caeAyIOWHA crnocob
3arJsiHYTh B MPOLILJIOE.

Jlyuu cBeTa HDOHOCAT AO HAC 3puUTeNibHHE 0Opa3bl BHeEMI-
HETO MHpa XOTs U OueHb OLICTDO, HO BCE XKe He MI'HOBEHHO,
Kak ponaroe Bpemsi o6 atoMm aymaJju. ITpexnosoxum, uro Ha-
6aronaTtens yrasaserca ot 3emun. IToka ero ckopocTh HeBe-
JIHKa, CBETOBbIE BOJIHE OYAYT JOrOHSATH SKCIEPHMEHTATOPA,
B OH YBHAMUT KapTHHBL TeX COOBITUH, KOTOPble NPOHU3OIIJIA Ha
3eMmne yxKe mocie ero orbe3na, OmHako NpPH AOCTATOYHO
60/bIIOH CKOPOCTH NyTElIeCTBEHHUK HAYHET MePeroHsiTh
CBETOBBle BOJIHBL. B ero rias 3aHOBO nomajgyt paHee IIpo-
Iemue MUMO U o6orHasuie ero BosiHbl. COGLITHSI pa3Bep-
HyTCsl Tiepel HHM B OOpaTHOH HOC/A€I0OBATEJbHOCTU — OH
YBHAMT ClleHBl CBOErO OTJeTa ¢ 3eMJH, GYIeT «NpUCYTCTBO-
BaTh» NPH COOCTBEHHOM DOXIEHHH, CMOXET HabMIaTh CO-
OBITHST JAJIEKOro MPOLIJIOTO, «IO3HAKOMHTBCS» CO MHOTHMH
JA2BHO YMEPUIUMH BEJHKHMHU JIOIbMHU.

HerpynHo mnpexcTtaBuUTh, KaKyl0 HEONEHUMYIO MOMOIIlh
MOXKeT OKa3aTb TaKoe IyTelleCTBUE HCCJAeZOBaTRessiM Ipo-
LIJIOTO Hallled MJaHeTbi — HCTOPUKaM, apxeoJoram, mnaJieos-
TOJIOraM W JAPYTHM CIELHANHCTAaM, U3YUAIOIHM celluac mpo-
Lioe JIMIip MO KHHTaM M HEMHOTHM XOUIeXINHM IO Hallero
BpEMEHH MaMsiTHHKaM OBIIBIX BPEMEH,

BaxHo uMeTh [AJs OCYILLECTBJEHHUS] 3TOTO NPOEKTa, KO-
HEUYHO, JOCTATOYHO CHJIBHBIY TEJECKON H MOLIHBIE ABUTATe-
AU, cnocoGHble COOGLIMTL PakeTe HeOGXOAHMbIE UYIOBHIL-
Hble CKOPOCTH. :
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He xaxercs iu BaM, UTO B HAlll BEK OBJIaNEHUS aFOMHON
oHepruel W TOKOPEHHS: KOCMOCa HacTajlo BpeMsl BCepbes
noayMaTh O CHapsiXKeHHH 3KcIeJHIHH B mpouuioe? Ocraer-
Csl JIMIID NOKAJETh, 4TO NPEJJIONKEHHAs «MAUIHHA BPEMeHH»
He CMOXeT, B OTIHUME OT Y3JUICOBCKOH, MOKasaTh HaM OY-

Lywee!

100. OAEXMCHAA METANNYPTOB.

B TpymHBIX YCJOBHSIX NpPHXOJZHTCH paborarb cTajeBapawm,
HMEIOLHM [IeJI0 ¢ paciiaBJieHHBIM MeTaJlIOM,— ero ropsuee
Jbixanue 6yKBaJbHO o6xuraer yejaoBexka. Kasasocb 6bl, 4TO
At o0jerdeHusi yCJOBHH TPYJZa KOCTIOMB JOMEHIIHKOB,
MapTEeHIIMKOB H IPYIHX MEeTaJJypProB JOJXKHBI H3[OTOBJSATh-
Ccsi U3 MaTepHasioB C HHU3KOW TEIJIONpPOBOAHOCTBIO. Mexay
TE€M Ha CaMOM JieJie CHeloeXAa MeTaJIyPros 4acTo NOKpPhH-
BaeTcss TOHKHM CJIOEM MeTaJlia — BeJUKOJEIHOro nposo,u-
HHUKa TelJa.
C Kaxo# 1e/plo TaK NoCTYNamT?

101. FOGE NMOMECTHTb ZEPKANO!

Uem 6aMKe MBI CTOUM K OKHY, TeM OOJBIIUE Y4acTOK YJIH-
bl JOCTyNeH Hamemy HaOJlogeHuio. Belio 6bl ecrecTBEHHO
MPEANOJIONKHTD, KaXKeTcs, YTO NP MO/Jb30BAHHH 3epKanoM
aejio 6yzer obcroaTh aHaJorHuHbiM o6pasomM. Ha camom xe
jeJjie He Tak.

Ecnu B BucsilleM BEpPTHKAJbHO HA CTE€HE 3eDKaJsle Mbl BH-
IUM CBOIO (QUIYpPY -TOMBKO IO KOJIEH, TO. BCE MOIMBITKY YBH-
Jerb OoJblle, mozoias OJiKe K 3epkany MJH, Haobopor,
OTOHAS MOZanblne, OCTAHYTCA OGe3yClnelHblMu.

Uewm orsuyatorcsi 06a cayyas?

102. NOYEMY BbIBAET PAJYTA!

[Mpr oOBACHEHHH NPHYHH BO3HUKHOBEHHsI DaAyrH MPHHU-
Maercsd, YTO NONABWIKHA B JIOXKAEBYIO KalliO JIy4 HCNBIThHI-
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BaeT Ha ee 3aJHel CTeHKe IOJHOE
OTpaXeHHE, a 3aTeM BBIXOJHT 4epes
nepeasor. Kaxabifi nepexox H3
OIIHO# cpellbl B APYTYIO COIPOBOX-
Jaerca .AHCMepcHel, B pe3yabTare
yero U BO3HHKAaeT palyra.

OnHaKo Jierko 1okKasarth, YTO
€CJIM Y4 HCIBITBIBAET NMOJIHOE OTpa-
JKeHHe OJHaXK/bl, TO OH BOOOIE Hil-
KOTZa He CMOXKET BBHIATH H3 Kamjad
B BO3JVX. A

B camom jpene, mycrb Iiomas-
IMA B Kamiio Jy4 pacipocrpa-
HieTcd MO TAaKOMY HampaBJeHHIO
AB, ut0 Yyroa mapeHus ! Ha 3aJHIOI0 CTEHKY KalliH, obpa-
soBaHHbift gyuom AB u paguycom OB, npeswlmaer mnpe-
feabHblfl (cM. prc. 28). Torza npu Touke B npousoi-
IeT TOJIHOEe OTpa’<keHye, MOCJe uero Jyd mofjger oo Ha-
npasienuio BC. Iockonbky Tpeyrosbuuk COB pasaoGen-
pennnit (cropousl CO u BO B HeM paBHBI KakK PagHyChl), TO
yros1 8 paBeH yray 2, KOTophfl B CBOIO ouepelb paBeH yray [
Ha OCHOBaHHUM NePBOro 3akoHa orpaKeHus, Takum oGpasom,
ecau yroJ I mpeBeliiaer MpefesbHEId, TO TO XKe caMoe ce-
JyeT cKa3aTb OTHOCHTENBHO yrjaa 8. JIpYTHMH CJOBaMH,
B rouke C Takxe LOMKHO HabJIOKATLCS TIONHOE OTpaxKenue!
OTH pacCcyxKAeHH MOXKHO, pasyMmeercs, IPOAOJKHTDL
U gasnee, .

Kax Xe B TaxoMm -cnydyae oOBACHUTH BO3HHUKHOBEHHE

paayru?

In
(4

Puc. 28.

103. MOXKHO N NONYUUTL YBEAUUEHUE
OCBELLLEHHOCTH C MOMOLLBIO
PACCEMBAIOLLIEW NMH3bIY

[MepnenAUKYASPHO MapaJ/enbHOMY NYUKy Jydell mocrapie-
HBl cobuparomast JuEsa 1 dKpan, [lepeapurasi JUH3Y, MOXK-
HO MOJYYUTh Ha SKPaHe KPYIJIOE MATHO PA3JIHUHOTO AHaMET-
pa. EcrecTBenno, 4To ¢ W3MeHeHueM IJOHIATH NMATHA OCBe-
IEHHOCTH B ero npeiesax MeHsercs.

OGo35aylp OCBEIIEHHOCTb, CO3AaBaeMyi0 YUKOM Ha MO-
BEDXHOCTH JIMH3H Yepe3 E,, a JuaMerp JHH3bl — uepes AB
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(puc. 29), noayuum
Ans NPOXOASLEro
uepea JIHH3Y CBETOBO-
TO TOTOKA S3HayeHHe

. AB?-

D= E,-

[TockoJsbKY Ha 3K-
paHe  STOT  MOTOK
pacupepessiercsi 10
nJoiaay Kpyra nua-
MetpoM CM, TO OCBellleHHOCTb BHYTDH NSITHA COCTAaBHT

9
E,— @M _ g A8
4 oMz

W3 s710r0 BHIpaXKEHWs BHAHO, YTO MPU AHAMeTpPe NATHA,
MeHbIIeM JHAaMeTPa JIUH3b, OCBEUIEHHOCTh Ha 3KpaHe Oyrer
6oJiblile OCBEIEHHOCTH, CO31aBaeMOl MTYYKOM JyueH Hemo-
CpEeICTBEHHO,

A MOXHO JH TONYUHTH yBE/HYEHHe OCBELleHHOCTH C MO~
MOILBIO paccenBaloliledl JIHH3bI?

Puc. 29.

7
104. KOTAA HY)YXHA BONbLIAS BbIJEPY{KA!
Buauasne uenoBek Obl1 cdororpadupoBaH BO Becb pOCT,
a 3ateM GoJiee KPYNHBIM MJIAaHOM — TOJIBKO OJHO JHUIO. X015
OCBEILLIEHHOCTh NaBUJ/JAbOHA OCTaNach HEH3MEHHOH, ¢ororpayd
cues HeoGXOJHMBIM HECKOJbKO YBEJHYHTh BbIIEPIKKY,
3aueM OH 3TO cpenan’?

105. SAMEYATENbHLIN TNA3.

Yepes mpo3pauyHylo BoJYy BH MpekpacHo BHAIWTe OHO. Hp
CTOMT HBIPHYTh C OTKPBITHIMH IJIa3aMH, KaK KOHTYDHl BCex
NPEAMETOB Ha JHEe CTaHOBATCA PacClIBIBYATHIMU, Hepes-
KUMH — IJla3a uyeqoBeKa o6/aJaioT CIHIIKOM MaJofl npe-
JOMJAsOIe  CIOCOOHOCTBIO, uTOOBl  XOpOLIO  BHAETh
B BOJE. :
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HaoGopoT, pribbl HMEIOT NOYTH ChepHIECKHH XPYCTaJUK,
6Jarofapsi KOTOPOMY OHH XOPOIIO BHAAT MoJ BOXOH, HO CTa-
HOBSITCSL CJMIIKOM OJIM30PYKHMH Ha BO3JLYyXe. -

A MOXHO Tk NPHAYMATDb TaKo# rJas, KOTOPHI OB BHAEN
JOCTATOYHO JAJIeKO PacHOJOXKeHHble TpPeIMeTh OJHHAKOBO
XOpOINO KaK Ha BO3jYyXe, TaK U MOJ BOAOH?

Ha mnepenifl Barasg 3ajaya Ka)Kercsl HEBBIIOJJHUMOH,
OIlHaKO NPH HEKOTOPHIX YCJAOBHSX rJas, objajgalolluil Ta-
KMM CBOHCTBOM, BO3MOXKeH. He MOKeTe Jiu BB yKasaTb HpH
Kakux?

106. NOYEMY KOJIECA BPALLAIOTCSH «HE B TY
CTOPCHY»!

Ha skpanax KMHOTEATPOB YacTO MOXKHO Ha6/l01aTh 3aaB-
HYI0 KapTHHY: Kojleca ABHXKYIIErocsl 3Kulla’ka BpallaioTcs
B CTOPOHY, COOTBETCTBYIWOILLYIO MEpPeMEIeHHI0 B IPOTHBOIO-
JIOXKHOM (paKTHYECKOMY HamnpapJeHHM.

Kak oObsicHUTbL 3TOT mapajiokc KUHO?

.

107. KAK PABOTAET TERECKOMN-PEMPAKTOP!

ITpu nocTpofike teseckona-pedpakTopa B xauecrse 00GbeK-
THBa MOpHMeHseTcsl MJHHHOPOKYCHas JIMH3a, a OKYJISAPOM
CIy:KHT KopoTKodoxycHas, Ilockonbky HabuaiopaeMble B Te-
JIECKOI CBeTHNa YaaJeHkl OT 3eMJIU Ha 4pe3BbluaiiHO 60Jib-
e PacCTOsIHUSA, UX H300paxKeHHs NMoNy4aloTcsl (HaKTHYECKH
B (hOKAJIbHOH MJIOCKOCTH 00bEeKTHBRA.

W3zo6paxeHue cBeTUNa, faBaeMoe OOBEKTUBOM, CJAYNKHT
00beKTOM [Jist OKyJsipa. [Ipu 3TOM OKyJsp pacnoJjaraercs
TakK, 4YTOOBI ero nepenHuit Gokyc coBmagal ¢ 3aiHUM (OKY-
coM O6BEeKTHBA.

[TockONBKY 0GBEKT PacnoyiokeH B GoKaJbHON NIOCKOCTH
OKYJifipa, TO €ro U306paKeHHsl Moay4aThbcsl He HOJIXKHO, Tak
KaK JAYYH BHIAAYT H3 OKYJspa mapaJsesbHbIM Oy4koMm (TOY-
Hee, JyuH 06pasyloT n3obpaxceHHe Ha 6eCKOHEUHOCTH).

Kak xe B _TAKOM C/ydyae acTPOHOMBI BEIyT HabJo-
nenus?
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408. HY)XHb] N1 ACTPOHOMAM TENECKOMbLI?

[Ton yBennueHueM TesecKONa NGHHMAaEeTCs OTHOLIEHUE, IO-
KasplBawliee, BO CKONBLKO pa3 yroJ, moJd KOTOPbIM BHIHO -
‘CBETHJIO B TeJIECKOR, GoJiblle Yria, moj KOTOpbiM OHO Ha-
6J107laeTCSl HEBOOPYKEHHBIM I1a30M.

BBuay upesBbiyafiHo 6GoJibiofl yRafeHHOCTH 3Be3l (Ha-
MOMHHM, UTO AaxKe OFf OjMKalllel 3Be3Ab CBET, HMEIOIIHH
ckopocth 300000 km/cex, umer oxono derwipex Jer!) yrod,
101 KOTOPLIM BHAHBI 3BE3/1LI HEBOOPYKEHHBIM IJ1a30M, MpakK-
THYECKH paBeH AY/0. [TosTomy maxe B caMble CHJILHBIE Te-
JIECKONbl 3Be31b! TPeACTABASIOTCS HaOJIOAATENI0 CBETSALIH-
MHCH TOYKAMHU, He UMEIOUIHMH MJIOILA H,

CreslyeT JH U3 3TOT0, UTO TEJECKONHE HMeeT CMbIC] MpPH-
MEHSTh TOJIBKO A5l HaGa0AeHHA CPAaBHUTEILHO 6/1M3KO pac-
MOJIOXKEHHBIX 06BEKTOB, HApHMep IJIaHeT, a 3Be3/bl C PaB-
HBIM  YCIIEXOM MOXHO HaOJI0JaTh M HEBOOPYXKEHHBIM
raszom?

109. BOSMOXHA JiM NOCTPOWKA TMIEPEONOMIA!

[lTerp Tapun, repo#l pomana Anexrcesi Tojscroro «['umep6o-
JoHa WHxeHepa [apuna», Tak pacckaspiBaid 3oe MoHpO3
0 CYLIHOCTH CBOETO H306pereHusi:

«3TO TMPOCTO, KakK JBa)kJbl ABa. Becb cekper B runepbo-
JHUYECKOM .3epKaje A, HanmoMHHawlleMm ¢OopMOl 3epKaJjo
OGBIKHOBEHHOTO IIPOKEKTOPA, W B KyCOuke IaMOHUTa B, cne-
JAHHOM TaKxKe B BHJAe runepboaHuecKoil cdeprl. 3aKOH I'H-
nep6oNHYECKHX 3€PKaJ TaKOB:

Jlyun cBera, mnajgasi Ha BHYTPCHHIO TMOBEPXHOCTb T'H-
nep6oaNUeCKOro 3epkaJjia, CXOAATCH BCe B OJHOW TOUKe,
B (oKyce runepbossl. 310 uzBectHo. Terepb BOT YTO HEH3-
BECTHO: $ NMoMellaio B (oKyce runepbOogUICCKOTO 3epKaJja
BTOPYI0O rumnepboay (ouepueHHylo, TaK CKa3aTb, HaBBIBO-
pPOT — Tunep6OJIOHA BpalleHuUs, BBITOYEHHYIO H3 TYromJaB-
KOTO, HA€aJbHO TMOJHDPYIOLIErocsi MHHepasa — IHaMOHHTA,
3aJiexH ero Ha cesepe Poccuu nHencuepnaemsl). Uro ke no-
Jy4aeTcs ¢ Jydyamu?

Jlyuu, cobupasick B pokyce sepkana A, magaimot Ha mo-
BEPXHOCTDb rumepbosiouna B u oTpaKalTcs OT Hero MareMa-
THUECKH MNapaJ/lieNibHO, HHBIMH CJOBaMM, rHnepbosoun B
KOHIIEHTPHUPYET BCE JIyYd B OJUH JIy4, UJIH «Ty4eBOH LIHYD»
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Yaweyunu 0na 20pr0ve2o Jwobol Toauiuabl. Ile-
pecraBJss MHKPO-
METPHUECKUM BHH-
.TOM runeptGosons B,

4

{ | Wyuebod whyp

é< } A N0 XeJaHHUI0 YyBe-
8

JAUUHUBAIO HJIH YMeEHb-
maw TOJJALMUHY <«JaY-

Mukpomempuueckut Bunm yegoro wHypa». [lpu
3TOM 51 MOTY JOBECTH
Puc. 30. «uigyp»  (mpakruue-

CKH) 10  TOJLUIHHBI
urisl, B npupole He cyllecTByeT HUYEro, 4To Mor/o Obl co-
OPOTHBJSTBCA CHJIE «JIYueBOTO IIHypa». 3AaHus, IpeaHO-
yThi, BO3AYLIHbIE KOPaOJ/Y, CKajbl, TOPHl, KOpa 3€MJIH — BCe
NPOHUXKET, PaspPyWUT, paspexer MOH Jyus.

Cxema runepbosouna I'apuHa, B3siTast U3 poMaHa, npu-
BeneHa Ha pucyHke 30. MoXHO Jin €ff BOCIIOJNB30BATHCS IS
nocTpofiku Takoro annaparta? Tounee roeopsi, 6yaeT JU OH
T4KHM BCEMOrYLIHMM, KaK yTBepxKjiana repoll pomana?

110. USMEHMUTCS NM UBET!

JlnvHa BOJIHBL A CBsI3aHa CO CKODOCTBIO DPaclpoCTpaHeHHs
cBeTa ¢ B JaHHOH cpelle U MoKaszaresjeM NpeJoMJeHUs A cie-

ayiomuM o6pa3om:
Ay ¢y

N e e

M3 HanucanHOro paBeHCTBA HETPYAHO 3aMETUTD, UTO IIPH
nepexone H3 OJHOHU cpelnl B APYryio AJUHA CBETOBLIX BOJIH
MeHsieTcsl. Tak, HampuMep, ecjd B BO3jyXe IJHHA BOJHLI
pasHanack 0,65 MK, TO B BOjE, MOKa3areldb INPeJOMJEHUs
KOTOPON OTHOCHUTEJbHO Bo3ayxa pased 1,33, AJHHA BOJHBI
6yIer uMeTh 3HaUEHHe

N 065ax
Ay == my T 1B = 0,49 ux.

Hauna soansl 0,65 mMx cooTBeTCTBYeT KPacHOMY CBETY,
a 0,49 mx — rosyGomy.

He osHauaer Jiu 570, YTO HBIPSJBLIHKY, HaXOIsIleMycs
1ol BOAOH, Jy4H KpacHOro ¢oHaps OyAyT KasaTbhcd TOJY-

OBIMH? .
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111. KAKOB MCTMHHbIM LIBET!

LiBeT Tesna, MOKPLITOrO CJOeM HHHKOBBIX Gesuit, BOCHPHUHH-
MaeTcs kak Geianlli. Ec/in B xauecTBe KPackH HCIOIb30BaTh
6epJHHCKYI0 Jas3ypb, LBeT Tpeamera cTaHer roayObiM.
B ofoux cayuasix TeJO KakeTcsi KaKOro-To OJHOTO OIpeje-
JIEHHOTO LBeTa.

OnHako HHOrIA UBET TeJla OXapakTepH3oBaTh He TaK Vi
JIETKO, U 3TO MOXKHO NMOKa3aTb Ha MPOCTOM [IpUMEDpE.

HaGaonenns 3a Kypu/abIIMKAMH NOKAa3BIBAIOT, YTO ABIM
npeiacTasjasiercss Ham Ju6o roay6osartslM, Mu60 npuobpeTaer
KpacHOBATO-3KENTHIH OTTCHOK, B 3aBHCHMOCTH OT PacIoJo-
JKeHus HabuawaTess N0 OTHOUIEHHIO K KYPHUJbIIHKY, 004Ky
AblMa M MCTOYHUKY CBeTa.

[Touemy ke UBET AbIMA 3aBHCUT OT TOUKH 3DCHHUS» Ha-
bJronaTensa?

112. DPAHLY3CKMHA DNAT, |

®paniy3ckuil HaHUOHAJbLHBIA (Jar COCTOUT U3 TpexX Tpo-
IONBHBIX MOJMOTHHIL — CUHEr0, 6eJI0T0 U KPacHOro uBera.

UeMm OOBACHATH, YTO.JO HeJaBHErO BDEMEHH 3aKOHOM
npe;MHCEIBanoCh TMOJOTHHINA JefaTh TaKHMH, 4YTOObl HX
IWHPHHA HaXOAmIack B oTHomeHnH 30:33:37?

113. CNYYAH C BY[IOM.

3ameuaTe/bHbl aMepHKaHCKMH  ¢usuk-ontuk P. Byn

(1868—1955 rr.) Obl1 GOMBLIIMM INYTHHKOM M JIOGHTE eM
ObICTPOH e31bl.

" Opna)kAbl OH exaJs B CBoeM aBTOMOOHJEe IO TOPOAY H, He
CyMeB 3aTOPMO3HTb, Bhl€XaJ/ Ha IEePeKPEeCTOK B TOT MOMEHT,
KorZa Ha cBerodope 3aropeJsicst KpacHblii cser. Hapymu-
TeJsi [ABHKEHHS OCTAaHOBUJ MOJUIEHCKUH, M MeX1y HHMH
COCTOS/ICA CJIeAYIOIMA Pasrosop:

«— 3] He BuHOBaT,— 3amumaJjnca Byan— Mensa noasea
sdoexr Hommmepa,

— UYr0, uro? — mepecnpocus yAUBJICHHHIH NOJUUENCKHUIL,

— Dd¢dexr Honnnepa,— orBetus By U mosicHUA.— B,
BerosiTHO, 006palllafy BHUMaHHe, KaK IOBBIIIaeTcs TOH I'yjKa
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JABHKYIIErocss HaBCTpeuy BaM NapoB0O3a WM aBTOMOGHJIS.
I10 NPOUCXOAUT TIOTOMY, UTO B YXO NONARAeT 3a e€JHHHLY
BpeMeHH GoJbllle 3BYKOBBIX BOJIH. AHa/IOTHYHOE siBJIEHHe Ha-
6mogaercs u 445 cseta. Eciu ucrounuk csera npubadxaer-
cs1 K BaM WJIH BB npubauxaerech K HeMy, TO CBeT BaM IOKa-
JKeTesl JAPYroro OTTeHKa, ero IBET CMeIlaeTcs K CHHEMY
KOHIY crnekTpa. 51 exan n0BoEHO OLICTPO U KpacHBIil OTOHDL
cBeTo(hopa NMokasa/csa MHe seneHbiM!»

Henssectdo, ueM KoHuusacs pasroBop Byna ¢ noauuei-
CKHM (YTBEP2KAAIOT, YTO NOJAMUECKUI BCce Xe ouTpadoBast
Byaa 3a GvicTpylo e34y), Hac UHTepecyer APyroe — UMest Ju
Byn npaso cceltaTthest Ha sdhdexr Jonmnepa?

114. NOYEMY NO-PA3HOMY CBETATCH OAMHAKOBO
HATPETHIE TEJA! '

Yem o6bsicusmeTcs: CeAYIOIINA TapajoKe: Kejeso, Harperoe
no 800°C, cBeTHTCSl OYeHb $PKO, TOTAA KaK CBEUEHHE KycOu-
Ka XBapna (C HeCKOJbKO MEHBIIHUM YCIEXOM OTBIT MOXHO
NpoJiesath U CO CTEKJIOM), UMEOIIEro Ty e TeMImepartypy,
eJie 3aMeTHO?

115. KOTLA HA 3EMIE HE OCTAHETCS PALuUS!

[leproa nosypacmajga paams cocrasjasier 1590 Jjer. 3to
O3Hayaer, YTO 4Yepe3 TAKOH MPOMEXRYTOK BPEMEHU OT HMEIo-
IIerocsi B HaJiMuue B HACTOSIIUH MOMEHT HEeKOTODOTro KO-
yecTBa pajHf OCTaHEeTCH HOJOBHHA. MOXHO JiH 3aK/IIOYUTH,
yto yepes 3180 set na 3eMse BooOuie He ocraHercs paaHa?

116. CKONMbKO PALAMS BLINO HA 3EMIE
B «AEHb EE POXXAEHUSIN!

HomycriM, UTO B Hacrosililee BpeMsl Ha 3eMJie HMeeTCsl BCEro
| ke pagna — nudpa, koHeyno, OoJiee ueM CKpoOMHas, TakK
Kak B jaGopartopusix U GOJbHHLAX MHpa XPaHHTCSA ropasio
Gonpuie, OgHako OyAeM ONEPHUPOBATH 3THM UHCJAOM AJS
ONpe/leIeHHOCTH H MPOCTOTHl Ja/ibHEHAIMX PacyeTOoB.
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‘Kak MB yXe 3HaeM U3 YCHAOBHA NPeAblAylIeH 3anaud,
nepuof moaypacfiafa pagus 1590 JjeT. 3HaUHT, CTOMBKO JET
tToMy Hasal Ha 3emse GbJIO POBHO B JBa pasa GoJjibuie pa-
IHs, YeM cefiyac, TO ecTb ABa Kuaorpamma. 3180 Jer Hasaz
uMeJIoch 4 KuaorpaMMma # Tak fajee. MoxHO 3amHcaTh cJje-
AYIOLLYIo TaGJHIY, MPH COCTABJEHHH KOTOPO# Bo3pact 3eM-
JU NpHHAT paBHbIM 10!° jeT, yTO corstacyercst ¢ NOCTeIHEMH
JAHHBIMH [€0JIOTHH H aCTPOHOMHH:

YHcao ner TOMy YHCao nNepHonos Macca
Haszad MoAypacnaia ToMy Hasax paaus, K2

0 0 1=20

- 1590 1 2=21

3180 2 4=22

4770 3 8=23

6360 4 16=2¢
) 1010 1010: 1590 g 107 1590

Hcxons u3 npuBeleHHbIX B TabJlHie JaHHBIX, PACCUHTAEM
KOJIHYeCTBO paaus Ha 3emJe 10 MUIIMApPIOB JeT Has3akl:

M = 21010: 1590 K2 = 26,28-10“ w2
Jloraputdmupys o6e yacTH paseHCTBA, NOJYUHM:
lg M=6,28-10°-1g 2 = 1 890 000.

Orcofga AJsi Macchl pajusi, Oblpliel Ha 3eMjae B MOMEHT
€€ BO3HHKHOBEHMS, ONyYyaeM:

M == 11 890 000 x5
Kax 3ro cornacoBate ¢ TeM (pakTOM, HTO Macca BCeH

3eMJIl B HACTOSIIIMA MOMEHT COCTAaBJISIET «BCEro JUIIb» NpU-
MepHo 6- 1024 ke?!

117. KAK BOSHMKAIOT KOCMMYECKME JTyUm?

B wauase TeKylero croJieTusi ObJIO 0OHAaPYXKEHO, YTO U3
OXPYXKAIOIEero Hac MeX3Be3JHOTO HPOCTPAHCTBA Ha 3eMHYIO
NOBEPXHOCTh HENMPePHIBHO OGPYIIMBAETCs IOTOK -KoCcMude-
CKHX Jyuell — ObICTPBIX NPOTOHOB H a-dacTHll. MX sHeprus
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JIOCTHTA@eT KOJOCCAJbHBIX (KOHEYHO, C TOUKH 3DeHHA MHu-
KpoMmupa) 3Hauenuit, 10'° 38, Torna kKak B nHaubojiee cosep-
LIeHHLIX COBPEMEeHHBIX YCKOPHTE/SIX 3apsimMeHHbE YacCTHIH
pasronsiiorcs Ao sueprui nopsiaka 10%3s. Iis orsera Ha
BOIIPOCHI, OTKYAA TMPHXOAAT K HaAM KOCMHYECKHE JIYUH H Ka-
KHM 06pa3oM YacTHIBl B HHX YCKOPAIOTCS A0 CTOJNEL BBICOKHX
SHEePTHH, 3HAMEHHTHH HTaJbAHCKHH (hH3HK DHPHKO Pepmu
(1901—1951 rr.) BBIABUHYA CNEXYIOU(YIO THNOTE3Y, CUHTAIO-
LIyIoCA B HacTosilliee BpeMsl HaubGoJsiee BePOATHOM.

Acrpodusnueckie HaOJIOAEHHSI CBUIETENLCTBYIOT O Ha-
- JIU4HH BO BCesieHHOH IBMKYIIMXCA 06GJaKOB MEXK3BE3AHOIro
rasa 4 CBfI3aHHBIX C HHMU MArHUTHBIX MOJiel, POXKIEHHBIX
IBH:KeHueM 3apsifoB B o6aakax. [To runoreze Pepmu serpe-
4a KOCMHUYECKHX UYaCTHI ¢ OJYKIaOUIUMHA MarHHTHBIMH TIO-
JSMU H TMPUBOAUT K YCKOPEHHIO YaCTHIL.

Onnako Mbl 3HaeM, YTO cuja, AeflcTBYIOmAsa CO CTOPOHBHI
MarHuTHOTO JI0JISl Ha ABHMXKYyuuica 3apsii (TaK HasbiBaeMmas
cuna JlopeHua), HampaBjeHa HEPHEHAMKYJSAPHO BEKTOPY
CKODOCTH YaCTHUIIB! H MOKET U3MEHHTD, CJE¢A0BaTe/bHO, JHIIb
HampasJ/ieHHe BEKTOpa CKOPOCTH, HO HHKAaK He 4YUCJAeHHOe
€ro 3HaueHUe.

Kaxk e B TakoM cayuae runoreza @epmu 0ObsCHAET
npouecc yCKOpeHus?

118. SHAEPHBIE PEAKLIMM U 3AKOH COXPAHEHMS
MACCEBI.

OtkpoiToit B 1932 r. HeiitpoH HEYCTOHYHB H CO BpeMeHEM
pacnajgaercsi Ha TPOTOH U 3JeKTDOH. YpaBHeHHe pacmaja
MOXXHO 3allHCaTh B CJeAYyIOieM BHIe:

ottt = pt - _ e,

rfie 1, p H e — CUMBOJIHUeCKHe 0603HaueHUsT HeHTPOHA, NPOo-
TOHAa W 3JIeKTPOHa cooTBeTcTBeHHO. MHekcaMu cBepxy obo-
3HayeHa Macca 4YacTUll, a HHAEKCAMH CHH3Y — HX 3apff
(# TO, H APYroe B aTOMHHBIX eHHHIAX).

OGHapyxeHbl TaKXe INPOHECCH, IPH KOTOPHIX IMPOTOH
npespamiaercss B HEATPOH U NMO3HTPOH. YpaBHEeHHE COOTBET-
CTBYIOULEH «SIICPHOH peakiuu» HMeet BHI:

1P = ot + 110
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Takum oGpasom, B pe3yJibTare 3THX ABYX peakuu# Hei-
TPOH <«BO3POJHJCA» H, KPOMe TOrO, BO3HHK/IH [Be HOBbIE
YACTHIBI — 3JEKTPOH H MO3UTPOH.

Kak 3T0 MOXKHO cOrjacoBaTh ¢ 3aKOHOM COXpaHeHHS
Macchl?

119. ADRMTUBHA JiK MACCA!

II.HH onpeae/ieHnss Macchbl HEKOTOpOfI CUCTEMBI T€J JOCTaTOy-
" HO CJOXKHTh MACChl KOMIIOHEHTOB, 06pasy10nmx CUCTEMY!

Meyer = M, + M, ’I" M ++Mn

Benuuunbi, 3HayeHue KOTOPBIX AJs1 BCEH CHCTEMBI PaBHO
cyMMe 3HaueHHH JAJs OTIEJbHBIX €€ 3JIEMEHTOB, B (H3UKe
Ha3bIBAIOTCA a/JIUTHBHBIMU (OT JartuHckoro additio — cio-
JKeHHe), M Macca — THNMYHBIA NPHMEp ajJHTHBHOH BeJH-
YHHBI,

He Bce BeJHUMHEBI, C KOTOPBIMH NPUXOAUTCS CTAJKUBATh-
¢ B JKH3HM, ajgauTuBHbl, TeMmmeparypy Tena, Hampumep,
He.Tb351 MOJYUUTh, U3MEDHB U CJIOXKUB €€ 3HAUEHHS] Y OTAENb-
Heix yactedl Tesa. [lonmyueHHass TakuM o6pasoM BeJHUHHA
6bl1a OBl JUUIEHA KaKoro-au6o ¢u3nyeckoro cMeica,

Ho neiicTBurenpHO Ju agautuBHa Macca? PaccmorpuM
CJAEeAYIOWMA TIpumMep.

Maccy simpa atom2 usotona xucmaopoga O% moxuo onpe-
IeJUTh, PA3leJHB Maccy KHJIorpaMM-aToMa Ha 4Hcio ABo-
rajpo (4HCJI0 aToMoB B Kujorpamm-arome). [losyuuwm;

Mupa———»————-% 576-10-27 gz,

[Toripo6yeM NOAYUHTL TG XK€ CAMOE UYHCJO, HCXOASl H3
coob6paxeHui 00 aAAUTHBHOCTU MAaccChl.

Kax u3BecTHO M3 NPOTOHHO-HEHTDPOHHOH TEOPHH CTpoOe-
HAS aTOMHOroO sApa, BRICKA3aHHON BIEPBBIE COBETCKUM yue-
peiM 1. JI. MiBanenko u memeukum dusuxom B. I'eftzenbep-
rom, s1po aroma uzorona O!® cocTtour H3 BOCbMH IPOTOHOB,
o6nagawownx maccok 1,6755+10~% ge xgaxAablfi, H BOCbMH
HelTpoHos Maccoit no 1,6768- 1027 ke, BrinosHuB yMHOXe-
HHe H CJOXKEHHE, [OJYUHM:

Mﬂzxpa"—'S 1,6755-10-%" k2 - 81,6768 10"27/62‘-
== 26,8184-10~% ke,
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- TakuM o6pasoM, aBa crnoco6a onpesesieHuss Macesl 07HO-
FO U TOTO XKe SiApa NPHBEJH K PasHBIM Pe3yJ/bTaTaM.
Yem xe oObsicHAeTcs pasjiHYie — HeaJlAuTHBHOCTHIO
Macchl WJIH HHBIMY NPHYHHAMU?
IIpuMeuanue. Bouucienuss MoxHo Obli0 6Bl Ipoje-
JaTb He B Ke—eJAHHHIlaX Maccel B cHicreme CH, aB aTom-
HBIX €IHHHIAX Maccel (CM. TeKCT mpelblAyliel 3amzaun).
B stux exunnunax macca sizpa usoroma O'® papna 16%,
Macca nporona 1,00813 u macca ueirrpona 1,00893. ITo-
Jyqaem:

8-1,00813 - 8-1,00893 = 16,13648 = 16.

120. 3ATAOQKA ATOMHbLIX PEAKTOPOB.

Ilocne TOro Kak ApoBa B HeYH NPOTOPSAT, OCTAETCS 30414, KO-
TOPYIO B KauecTBe HCTOUHHMKA SHEPrHU HCIOJb30BaTh yXKe
HeJIb34. '

A BOT ¢ aTOMHBIM ropIOUYMM Aesi0 06CTOMT HHaue, B ne-
KOTOPBIX aTOMHBIX peakTopax mocjie HX paborsl oGHaPYXKH-
BaloT G60JIbllIe aTOMHOrQ, roprouero, 4eM OBLIO 3aJ0YKEHO
BrHauajge. MIMeHHO 3TO OBGCTOATENBCTBO SIBJsIETCS JONOJHH-
TeJbHBIM [OBOAOM B TNOJAB3Yy OBICTpPeillero 3amnpenieHusd
aTOMHOH SHEPrHH B BOEHHBIX LEJAX, KOTOPBIH BBIIABHIAIOT
COBeTCKHe IPeJCTaBHTEJH Ha MeperoBopax o 3alpelleHHH
SIIEPHOTO OPYXHS,— 3TO HaJO CAeNaTb KaK MOXHO GhICT-
pee, MOKa B MHDE elille CPaBHATENBHO MAJIo AeJSIILHXCS Mare-
pHaJIOB, IPUTOLHBIX [J151 H3TOTOBJIEHHSI aTOMHEIX H BOLOPOI-
HBIX 60MO. . .

[ToueMy BO3MOXHO pasMHOXEHHe AaTOMHOTO TOPIOYEro?

# Tlo ompepneneHuIO.



P E W EHMBKASAE

1 | MEXAHUKA

Bocnonbp30BaBIINCh IPUBEAEHHBIMH B TeKCTe 3anayu 0603Ha-
YeHHsIMH, BRIUUCJAHM BpeMs], 3aTpauliBaeMoe TElJIOXOA0M Ha
NyTeHeCTBUE U3 O/JHOro MyHKTa B Apyroil. [Ipu NBHxkeHHH
BHU3 II0 peKe CKOPOCTh TEIJIOX0Ja YBeJHYHBAETCS HA ¢ —
CKOPOCTh JBUIKEHHS BOIBl B PeKe, NIPH ABHXKEHHH B NPOTH-
BONOJIOXKHOM HalpPABJIEHHH OHA Ha CTOJBKO XE YMEeHbIIaer-
cs1. [ToaTomy
14 I 2l
vd¢ + v—c vi—(2°

t1=

B 1o e Bpemsi pefic M3 OXHOro NyHKTa B APYroft # 00-
paTHO B CToslYeH BOJe, Ha MoOpe HanpuMmep, uMea Obl LJaH-
TEJIbHOCTD

21
tz = T .
TlonenuB MouJieHHO 1epBOE BHIpaXKeHHe Ha BTOpOe, MO-

JYYHUM:
L, v
5, vi—¢

IMockofirky 3HaMeHaTe b NOJAyuYeHHOH APO6H MeHbIle UH-
cJuTesisl, IyTenlecTBHe B CTOAYEH BOJE IPH MPOYHX paBHHIX
YCJAOBHSIX Bcerjga kopode, Pasnuna teM GoJibliie, YeM BhILIE
CKODPOCTL TeUeHUs] PeKH.

Eciau CKOPOCTb TE€UeHHsl PEKH paBHa cOOGCTBEHHOH CKo-
POCTH TemJIOXOia, TO OTHOLEHHe BPeMeH, KaK 3TO BHJIHO H3
NOCJeIHEr0 PABEHCTBA, DaBHO GeCKOHEUHOCTH, PH3HUECKH
5TO 0O3HAYAET, 4TO, CHYCTHBIIKCH BHH3 MO TEUEHUIO, KOpadab
HHKAK He CMOXKeT TOAHsITbCS BBepX 1O peke. Korza cko-
pocTb Teuenus eiile Gonblue, Kopabiib u NPH ABUKEHHH BBEPX
6yner cHeceH BoAoH B 06paTHOM HaIlpaBJI€HHH.
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Takum o6pa3oM, NocJie NOCTPOAKH IHAPO3MeKTPOCTaHIH A
H NosIBJIeHHs HAa BoJjre yuyacTKOB ¢ MPaKTHUeCKH HEMOLBHK-
HO# BOJOH AJHTEJBHOCTb IYTEIIECTBHH IO HEH HECKOJbKO
COKDAaTHJaCh.

2

IToesga MeTpo, Kak M3BECTHO, CJAEAYIOT CTPOrO MO pacmuca-
HHIO M NPUXOJSAT Ha CTAHILUIO Uepe3 ONpenesieHHOE BpeMd
OIMH 3a ApPYruM. Bocmosb3yeMmcsi 3TUM jJisi IpadUueckoro
pelieHUst 3agauH.

- Puc. 31.

Ha pucynke 31 nzobpakeHa ocb BpeMeHU, HayajJ oM KO-
TOpo# BeIGpaHo 8 yacos yrpa. Ha ocu tpeyrosbHuKaMu CHH-
3y 0003HauyeHsl MOMEHTHI NPHXOHA FOE3[0B HYKHOrO mac-
CaykKUPy HaNpPaBJEHUs!, a TPEYTroJbHUKAaMH CBEPXY — BpeMsI
HpUXOjla TOE3JA0B BCTPEUHOro HampasJgeHus. Yacrora cie-
foBaHusi BeIGpaHa paBHOMN OJHOMY INOE3AY 3a TPH MHUHYTLI
IJs1 060X HampaBJednH.

Tak Kak BpeMsl NpHXOZA MaccaxHpa, 1o YCJIOBHIO 3aja-
Y, COBEPIIEHHO CJAy4YaiHO, TO 3TO COGHITUE MOIKET MPOH3OH-
TH KakK B uHTepBaJse A(By, Tak H B untepsage BjA; (uau coor-
BETCTBEHHO B UHTepBannl ‘AsBy; u ByAsz;, AsBs u B3As v Tak
nanee). Ecan maccaxkup npuxoaur B HHTEpBas THna AB, To
MmepBLHIM Ha CTaHUHIO MOCJe ero mpuxona npubyaeT moesj
HYXKHOTO HanpaBJeHus, a Ajsi uHTepBaja BA ¢Hauana mno-
Jofiger BcTpeudblfl moe3fa. IToCKONMBKY MJIHTENbHOCTE HHTEp-
BaJIOB BTOPOro THIa B JBa pasa 6oJiblie, TO BABOe OOJblleH
OKa3blBaeTCsl BEPOSITHOCTh, UTO HACCAXKHD NPHAET Ha CTaH-
LUHIO BO BPeMs HEro M NePBHIM BCTDETHT BCTPEUHEIH NOe3N.
Ha apyroit crannuu 4 B ApPyroe BpeMs CyTOK COOTHOLIEHH s
MOTYT 0Ka3aTbCsl HHBIMH.

dra 3anaua Xopolo uiaocTpupYer NJI00TBOPHOCTE IPa-
¢duyeckoro meroAa B pellleHHH 3ajAad.
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3

Srok 3ajaue oObIYHO AalOTCS caMbie NPOTHBOPEUHBLIR pe-
weHudA. ITo MHeRHI0O OXHuUX, caHH Gyayr ocraBaThCcd Ha Me-
cTe, ApyrHe NMoJaraloT, YTO OHU AOJIXKHEBI BCe-TAKH JBHTaThCS
BIIEpE]L. -

Mexay rteM npaBHJIbHBIH OTBET TaKOB — NMPH JaHHON
¢$opMyJaHpOBKe 3ajaya BooOGllie He UMeeT pelIeHus.

JeficTBuTeIbHO, PacCMOTPHM JABa Kpa#uHX cJaydas.
[TycTe TpeHHe MeXAy JIEeHTOH KOHBeflepa M JblKaMH caHell
OTCyTCTBYeT coBceM., Toria ABHXKEHHUE JIEHTH COBepIIEHHO
He CKa)eTcsl Ha BeJNHYMHE CKOPOCTH aspocanel, NpuBOIH-
MBIX B ABHXXeHHe nmponesiepoM. CaHu OyAyT Kak Gbl JIeTETh
Ha/ JODPOTOH, U ee IABHXKEHHe HHKAK He NOBJUSIET Ha COCTOS-
HHe IBUIXKEHHsI CaHeH, KaK OHO He MOXKeT MOBJUSATHL Ha CKO-
poCTh mapsilllero Hajm A0poroll camoJiera.

Bo BTOpOM mpenesbHOM ciyyae OU€Hb CHJBHOIO ClerJie-
HHMSl JOPOTH € JbXKaMp aspocaHell nocjefHue MOXKHO CUH-
TaTh JXKECTKO CBSI3aHHBIMM ¢ KoHBeitepoM. Torzma, 6e3yc/ioB-
HO, caHd OyAZyT ABUraTbCsl B TOM e HampaBJieHHU H C TOH
JK€ CKOpOCTbIO, YTO W KOHBefiepHasl JieHTa.

B npoMeKYTOUHBEIX c/Iydasix BO3MOXHKI Pas/iHUHbIE 3HAa-
YeHHSl CKOPOCTHU canel. MoxeT oKasaThcsl, B UaCTHOCTH, UTO
N0J0KeHUe a3pocaHefl OTHOCUTEILHO OKPYKAIOIIUX peMe-
TOB OCTaHeTCS CO BpeMeHeM HeM3MeHHHIM, TO €CTh OHU OYAYT
CTOATL Ha MecTe. 210 6YAeT B TOM ciydae, KOTAa CHJIa THATH
BO3AYUIHOrO BUHTa OYy[eT paBHA cuse TPeHHs (CONpOTHBJe-
HHE€ BO3JyXa He yduTeiBaercsi). OJHAKO TAaKOe COCTOSHHE
6yner HeyCTONUHBBIM, MOCKOJbKY JaxKe HeGOMbIIOH TOJNUOK
B CTODOHY ABHMIKEHHSl HJIM HaBCTpeuy €My, BbI3BaHHbIH, Ha-
TpHMep, HEPOBHOCTSIMYU HA KOHBelepHOH JieHTe, MpHBEIeT
CaHu B ABMIKEHHE OTHOCHTE/bHO 3€MHOU NOBEPXHOCTH B Ha-
[IpaB/IeHHY BO31eHCTBUS,

4

ITocko/ibKRYy MOJiKa ABHXKETCH He B HalpaBJeHAM AEHCTBUA
BEPEBKH, 3HAYHT, OHA y4acCTBYeT B CJOXKHOM ABHKeHHU. Pe-
3YJbTHPYIOILE CKOPOCTBIO 3TOTO ABHIKEHHS SIBJseTCA CKO-
POCTb JIOAKH, a CKOPOCTb BBITATHBAHHSA BEPEBKHU — 3TO JHIIb
OlHa U3 cocrasasfwiiMX. KakoBo ke Hampas/ieHHe BTOpPOH
COCTABJISIIOLIEH?

Hanpasnenue BTOpPOIH cocCTaBasAIOIEH CKOPOCTH HaJ0
BbIOMpaTh TakK, 4TOOBl [ABHKeHHe BJOJIb - HEFO OCTaBJISAIO
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Puc. 32.

a6coMmoTHOe 3HauYeHHE BEKTOPAa CKODOCTH BEPEBKH Uy I0-
CTOSIHHBEIM, H3MeHsis JIHIIb ero HanpasJjenune, Herpyauo Bu-
JieThb, 4TO 3TO OyJeT TOJBKO B TOM cjyuae, €CJqH HalpasJe-
HHEe BTOPOH cocrasJsiollielt 6yner 06pa3oBHBATh C BePEeBKOK
npsiMoft yroJ. B mporuBHOM ciyuae Bcerja BO3MOXHO BTO-
PYIO COCTaBJISIOMLYIO Uy PA3JIOKHTD, KAK 5TO MOKA3aHO B Je-
BOW yacTH PHCYHKa 32, eule pas Tak, YTO OJHA U3 BHOBb
NOABUBIIHXCSA  COCTABJISIOULHX Uy 6y,ueT H3MEHATH BeIU-
YHHY Usg.

H3 ckasauHoro CJIeYeT, YTO MapajliiesorpaMm cKopocreit
B J3HHOM KOHKPETHOM CJydae [OJIXeH SIBJATbCA MNPSAMO-
YroJIbHHKOM, B KOTOPOM De3yJbTHDYIOIasi HamlpasJieHa ro-
PH30HTAJNBHO, 2 OJHA M3 COCTABJISIOWHX COBIajaer Mo Ha-
npasJjieHHi0 ¢ Bepeskoll. CoenaB COOTBETCTBYIOLME HepTex
(npaBasi yactb puc, 32), HaXOAUM
Ug
cosa ’

U=

4TO H SIBJASIETCS NPaBUJbHBIM pellieHneM 3aJauyH.
Takum 06pa3oM, XOTH BCAKHH BEKTOP MOXKHO Pa3JIOXKHTh
no /oGbIM HamnpaBJIeHUsAM, He BCAKOe pasyodeHHe Oyner
HMeTb CcMBICJ. PasnoxeHue, mMoxa3aHHoe Ha pHCyHKe 1,
JIMIIIEHO qmsuqecxoro
CMBICJI,  IOCKOJBLKY
Pe3yJAbTHPYIOIUHM fB-
JSIeTCA JBUKEHHUE He
BAOJbL BEPEBKH, a MO
rOpPH30OHTaJbHOMY Ha-
npaBJieHHIo, H PasJjo-
XEHHIO HaJgo NojBep-
Puc. 33. raTb HMEHHO €ro.




OcoGenHo mpocro 3anada pemaercs Merojami Audde-
peRIHaALHOFO HCYHCJIEHHA.
- Hs TPeyroJbHuKa ABC (puc. 33) umeem:

AB*= BC? 4 AC?%.
Hpoluxq)(pepeﬂuupyeM 3TO BbipaXKeHHe NO BpeMeHH, IO-

Jarasi JJs1 KpaTkocTu 3anuch AB=I[, BC=h a1 AC=s, Ilo-
CKOJIBKY 1 1OCTOSIHHO, UMeeM:

dl ds

2!-?7 = 2§ ar
YuurbiBasg, 4To
S
T = C0s a,
TNOAYYHM
‘ dl__ ds

= dr cosa,

. dl .
Ho —7 sBNfeTCS CKOPOCTLIO BHITSTHBAHMS BEPEBKH T,

ds o
TOra Kak —7 TPeACTaB/sfieT COGOM CKOPOCTh JIOAKH U
ITosromy

- Uy = VU,-COS Q,
HJ/iun
- v,
Un == cosa

5

Hanpammualouiuficss 1 o6bIUHO naBaeMbll oTBet, 50 KM/f4, He
SIBJISIETCS] NPaBHJIbHBIM. B caMoM gene, 0603HauuM paccrosi-
Hue Mexay nyukramMu A u B uepes s. Torna Bpems, 3atpa-
yHBaeMoe Ha nepee3f U3 A B B,‘,6y11€’l‘ PaBHO

tl —_— ?1' .
O6paTtHpiil nepee3n norpedyer Bpemeﬂn
tz _—.

A Ha Becb myTb Tyja H o6paTH0 6y11e1‘ 3aTpayeHo

t=t1+t2=_5r _S;=S(01+02).

U3 0y:0y
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[Tocae atoro cpenHsass CKOPOCThb

o __.-2_-8____ 2s _201'02
Tt T s(uitv) T v tugt
Uy-Uy

[Moacrasasas criofa 3HaueHHs] CKOpPOCTeH U; H Uy, MOJYYHM
IJIs1 cpeiHell CKOpPOCTH 3HaueHne 48 xm/4.

$opmyny nJsi BbIYUC/AEHHA CpPeJHEH CKOPOCTH MOMKHO
NpeACTaBUTh B CJAEAYIOIIEM BHAE:

1 1 /1 1
w=r(ort+w):

Benuunna vy, onpenensieMas TakKuM 06pa3oM, HOCHT Ha-
3BaHHEe CpelHEero rapMOHHUYECKOTO BEIHYHH Uy H Vs

CpelHsAsi CKOPOCTb PaBHa cpPelHEMY apH(MeETHUYECKOMY
HayaJbHOH M KOHEYHOH CKOpOCTeH TOJIbKO AJisl paBHoIepe-
MEHHOTO ABUXKEHHs (ABUMKEHUS C TOCTOSHHBIM YCKOPEHHEM);
AJst JaHHOTO'JKe caydast CPe/lHss CKOPOCTh BHIPaXkKaercs Kak
cpeJHee rapMOHHYECKOE CKOpocTell Uy U Ua.

6

[TpoBepuM moJiyyeHHBIE PelleHHs, BRIUHCAUB BPeMs, HeoG-
XONHUMOe JJisi OJbeMa Ha BHICOTY 6 M NpPHU HauyaJbHOH CKO-
poctu 21,5 m/cex u 13 m/cex cOOTBETCTBEHHO.

W3 Boipaxenus

— v, iV’ug + 2as
a

f=

HMeeM [Ba 3HAuYeHUs BPEMEHW [AJisi HAYajJbHON CKOPOCTH
21,5 m/cek:

t,=03cex u t, =4 cex,
1 JBa 3HauyeHus1 AAs ckopoctH 13 m/cek:

t;=0,6 cex u t,=2 cex.

« Takum obpasom, Aus n1060i HauaJdbHOH CKOPOCTH, YAO-
BJIETBOPSIOIEfi, pagyMeercs, YCIOBUIO

0> ) 210 256 w11 2%,
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KaMeHb noOblBaeT Ha BrIcO- |
Te 6 M ABAXKILI: MPH MOLD-
€Me BBEPX M Ha 06paTHOM
nyTtd. Hem Gosibllie Haualdb- 45
Hasi CKOpOCTb, TeM [0Jb-
me O6yaeT NOJHHMATLCA Ka-
MeHb 0 HauBhICHIeH TOUKMH
' cBOell  TPAaeKkTOpHH, TeM
No3:Ke, ONycKasch OTTYAA,
OH BTOPHYHO OKaXeTcs Ha
3aJaHHOH BBICOTE.

[IpuBeneHHnle B  Tek-
CTax 3ajad 3HAYeHUs Bpe-
MEHH chnenuaJsJbHO TNOLIO-
6paHbl Tak, YTOGH COOTBET- . |
CTBOBaThL CHYCKY. [ !

Bee ckazaHHoe XOpOIIO — %
HLTIOCTPUPYETCS  PUCYH-
KoM 34, rje npeacraBjedh Puc. 34.
rpaduKu JBUKEHHSA Tesa
pas oboux cayuaeB, BepxHsg napaboJia BhpaxKaeT 3aBH-
CHMOCTH BBHICOTBI OT BPEeMeHH [/ HadaJbHONH CKOPOCTH
21,5 m/cex, a uuxHusis — aast ckopocta 13 m/cex. (Ha pucys-
Ke 34 H nmaHo B Merpax, a f — B CeKYHAax.)

LY

7

Bo BpeMs TOpMOXeHHSI BaroHa TeJsO Haccaxupa, coOXpaHss
NPEeXHIOI CKOPOCTh, HakJgoHsercs Bmepen. Crtpemsick BOC-
OPENATCTBOBATh TAJEHMIO, YeJOBEeK HHCTHHKTHEHO Hamps-
raerT Myckyjel Hor. [Ipw ocTanoBKe maccaxup He ycneBaet
cpa3y e paccaabuTb MBIIIIb, U OHH TOJKAIOT €ro Hasaj.
Takyio e poJsib, KaK W MBIIIIIBl YeJOBEKA, UT'PAIOT PECCOPBI
IKHNaxKa.

Ilpu 3KCTPEHHOM TOPMOMKEHUHM MYCKYJbl 4YeJOBEeKa He
yCHneBaioT npHCHocoOHTLCS K 0O6CTaHOBKe, U OH HAKJOHSETCA
BIepe/J B NOJHOM COOTBETCTBHMH C 3aKOHOM HHEpHHH.

Korna-to, MeXay OpOYHM, TaK W CYUTAJH, YTO HAPOBO3 He
MOXKET NPUBOJAUTL B JIBHXKEHHE COCTaB, BeC KOTOpOro mpe-
BHIIIaeT Bec napososa. [To3ToMy aBTOpPH! NMEPBBIX NPOEKTOB
cHaGKaJd mapoBO3Bl YeM-TO BPOje HOT AJS OTTaJKUBaHUA
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or semyin (mapoBoz Bpyntona, 1813 r.) uam upelnacannu
BeIyHlHe KoJieca W pesibChl fAesaTh 3yOuaThiMu (mapoBos
Baexuncona, 1811 r.).

Omubka 3Tux H3o6perarenell, Kak H NPHBEAEHHOTO
B TEKCTe cOQU3Ma, COCTOUT B TOM, UTO KO3(pPHUUEHTH! Tpe-
HHA KoJlec BaroHOB O peJibCHl H BeAYHIMX KoJieC napoBo3a
O peJbChbl NPUHHMAJHCh PAaBHHIMH COBEPHIEHHO HEoGOCHO-
BaHHO.

Bce peno cocTodT B TOM, YTO TOYKH KOJIEC JIOKOMOTHBA
¥ BaroHOB, CONMpHKacaiollfecs C peJbCcaMU, B MOMEHT COINpH-
KOCHOBEHHSI HeIOJBHKHBE. 3JHauuT, B o0CHX ciyyasx
MBl MMeeM JeJiIO He C THHaAaMHYEeCKHUM, a cO cTarTH-
YeCKHM TpeHHeM, KOo3(p(dHLUHEHT TpPEHHs KOTOpPOro He
ABJIAETCA KAaKOH-TO CTPOro ompefesieHHOH BEIHYMHOH, a Me-
HSETCA OT HYJA A0 HEKOTOPO[O MaKCHMAaJpHOTO 3HauyeHH,
KOTJia NPOUCXOAUT CPHIB H HauuHaeTcs ABMKeHHe. [Tockop-
KY BpallleHHe KoJsiec NpouCXoautT 6e3 «io3a» (To ecTh KoJjeca
He 3a6JI0KHPOBAHK U Bpamaiorcsd cBOGOIHO), TO U IS KoJlec
TEIJIOBO3a, H KOJIeC BaroHOB K03 (UIHEHT TPEHHS MeHbIIie
MaKCHMAaJIbHOTO, HO HCOJHHAKOB: Y BEAYLIHX KOJIeC JIOKOMO-
THBa OH BEJIHK H MeHbllle Yy KoJsec BarouoB. [IpousBeneHue
Beca (TOYHEe, CIEMHOT O Beca) JIOKOMOTHBA Ha GOJbHION
KO3(QGUUUEHT TPEHHUS IPH pPAaBHOMEPHOM [ABUKEHHH DPaBHO
NPOU3BEJIEHHIO Beca COCTaBa Ha Manabll KO3 (pHUUEHT Tpe-
nusA. Kosdduuuentel Tpenus k; u By MOTYT pasinyaThCsl BO
MHOTO Das, U NIPHPaBHHBATh HX, KaK 9TO C/eJaHO B yC10BUH
corsMa, KOHEUHO, He/b3s. BrnepBrle 3T0 3KCIepPUMEHTANb-
HO NOKasaJj uHXKeHep Xemieh, noctpouBuiuii B 1813 r. ceoit
napopo3 «IIpxtamuil Bunnu». OpHaxo moaHocTho Npobie-
Ma NapoOBO30CTPOeHHusl Ohljia paspelieHa HECKOJBKO M0O3¥Ke
CredeHcoHOM.

9

Cuaa TpeHusi OT 3TOro, KOHEYHO, He YMEHbIIaeTcs.
OnHako A/ BpailaTe/ibHOTO ABUKEHUS BaXKHA HE CTOJBKO
caMma cunaa, ckKoibko ee MmomeHT. Herpyano Bugers, uro
¢ YMeHbIIEHHEM pajuyca Tpyuielcsl 4YacTH YMeHbLIaeTcs
MOMEHT TOPMO3gllell CHAB TPEHUS, 4 BMECTE C TeM U NOTEpPHU
Ha paboTy NMpPOTUB CHUJI TPEHUA.

10

B BepxHeil ¥ HUMKHell MEPTBHIX TOUKAaX mOpIIeHb paboTaio-
Hiero ABHTraTesisi Ha OYeHb KODOTKOE BpeMs OCTaHaBJHBAeT-
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csl, MeHsisT HanpasJeHue IBUXKeHUS. B 3TH MOMEHTH BpeMe-
HH MAacJ/0 BbiJaBJHBAETCS M3 MPOMEKYTKA MeXIy MOPHIHEM
¥ CTEHKaMH NUJIHHADPA, H HEKOTOPOEe BpeMsi Nocje 3TOro JBHU-
JKeHHe NMPOMCXOAMT MOYTH «B CYXYIO», NOKa MopLIeHb He 1o-
najer Ha CMasaHHYIO NMOBEpXHOCTb. EcTecTBeHHO, YTO H3-
HOC CYXUX TNOBEPXHOCTEH SHAYHTENbHO GoJiblle, YeM cMa-
3aHHBIX.

1

YHacrp 3amavu, otHOcAWasicA K GPYCKY, HE COHEpPIKUT OHH-
60k. Bblna 6bl cnpaBelJiMBOW W BTOpas 4acTh 3ahayH, eciu
OBl MBI MOIVIM U3TOTOBUTH a0COJIIOTHO TBEPABIH Wap u obja-
NAIONLyl0 TaKUM Ke CBOACTBOM NoBepxHOCTh. OJHAKO Bce
peasibHble Tesa mojJ JAeHCTBHeM Harpys3ok (B TOM uHcie
H Beca ILIapa) B TOH WJIH HHOH cTenmeHH naedoOpMHpYIOTCH,
a 3TO NPUBOAUT K TOMY, 4TO IAp U IJI0OCKOCTh OYAYT CONpH-
KacaTrhCsi He B TOYKe, HO [0 HEKOTOPO# IJIoIanKe, B mpeje-
JlaX KOTOPO# peaKuHs ONMOPhl MOXKET HECKOJBKO CMellaThbes
U KOMIIEHCHPOBATh MOMEHT Maphl NPHJI0KEHHON CHJIB! H CHJLL
TpeHus. Ofnako gedopmalud OOGLIYHO HE OYEHb BeJIMKH,
H peakKIys olopbl He MOXKET HMEeTh 3HaYUTENLHOIO MOMEHTa,
B pesyabraTe map NPHBOAUTCS B JBHUIKEHHE 3HAUUTEJILHO
Jerye, yeM GpYycCOK.

12 '

Ecau 6n He CylecTBOBAJIO CHJIBI TpeHUs, TO Mmobas, CKoJib
YrogHo MaJsas, cuja npusesa Ol Teso B ABukeHHe. Mleficr-
BHe ellle OJHOH Tako¥ e CHJH CBeJOCh OBl K YBEJAHUCHHIO
YCKOpeHHs B [|Ba pasa H Tak jaJee.

TTockoJibKy B peasibHOM cjydae cuja TPEHHUs Bcerjpa cy-
I ECTBYET, JeHCTBHe NPHUJOKEHHBIX CUl OYAET paBHO HYJIO,
NIOKA OHY HE NPEBLICAT MAKCHMAaJbHOTO 3HAYEHHS CHJIbI Tpe-
HUA NOKOf, TO €CTh OJHA CHJ/a, OKa3aBHIASCH MEHbIIE CHJILI
TPEeHUs [IOKOS, MOXKET UMEThb JeHCTBUE, PABHOE HYJIIO, HO He-
CKOJIBKO TAKUX CWJI, PEBLHICHB B OOIUEH CJI0XKHOCTH CHIY
TPEHHS, NPUBEAYT TEJNO B JBHIKEHUE.

3Aaeck cJ0Ba «IefiCTBHE PABHO HYJI0» NPUBOJAATCS B TOM
cMEBICe, YTO Tesio 6yleT ocTaBaThcfl B MoKoe. Booluie xe
neficTBHe JoOOH, naxKe MaJjoifl CHJbBI HUKoOria He OniBaeT
paBHO HY/o. Eciin Her mepemenienuss noj AeHCTBHEM CHJIBL,
ecTb nedopmanus, o0yc/loBiAeHHAs NOSABJEHUEM CTaTHYECKO-
r0 TpeHus. )
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13

¥Y3naTb, KaKoe paccykKAeHHe OMHOOYHO M KAKOE Crpasej-
JIUBO, MOHO 3KCOEpHMEHTaJpHO. JlJist 3TOr0 AOCTATOUHO
HOCTAaBHTb MOJEJb CTOJa Ha ABAa JeMOHCTPALMOHHBIX JHHA-
momeTpa (YyZOGHO MOJIb30BATHC AHHAMOMETPAMH «4acOBO-
ro» THNA) Tak, YToOK HOMXKKH CTOJIAa OKas3ajuch Ha pasjuy-
Hoft BhicoTe. [loKasaHHA AMHAMOMETPOB OKaXyTCH pPa3Hbl-
MU — Gosipllle TaM, TJ€ HOXKKH DPacuo/ioxeHbl HUxKe. Eciau
MOJe/b YCTaHOBJEeHa TakK, YTO NePHeHAMKYJsp, ONYIEHHBIH
M3 IeHTpa TAKEeCTH HAa FOPU30HTANBHYIO MJIOCKOCThH, NPOXO-
ANT uepe3 HOXKKHM B (cM. puc. 5), To moKasaHud JEBOIO JIH-
HaMoMeTpa BooOIe OYAyT paBHEI HYJIIO.

K BBIBOAY, 4TO AaBJeHHSI OOJKHBI OBITh pa3/IHYHBIMH,
NPUBOAHT U CJedYIollee HECJIOXKHOE PAaCCYyXKAEHHUE.

Cronn Oyner HaxoZUThCA B MOKOE HA HAKJIOHHON MJOC-
KOCTH TOJILKO B TOM CJyuae€, €M PABHEI HYJIO anrebpaude-
CKHe CyMMBl AeHCTBYOmMX cusl (YCJOBHE OTCYTCTBHSI IIO-
CTynmaTeabHOTO NEPEeMElleHHsT) H HX MOMEHTOB (YCJo-
BHE OTCYTCTBHS BpalmlaTteJbHOro jasuxenus). Ilo-
CKOJILKY BpallleHHs], HAOpPHMEp, OTHOCHTEJLHO OCH, NMPOXO-
AAllell uepes IEHTDP TAKECTH CTO-
Jla, Her, aJjrebpaudeckass CyMMa
MOMEHTOB Beca P, CHJI TpeHHs
Fi u Fs, JeficTRywolux Ha HOXKH
CTOJMIa, W CHJ peakuuHl onopul R
u R; paBHa Hymo (o0o3naueHus
BCEX CUJ OPHBEAEHbI HA PHCYH-
Ke 35). Cunras MOMEHTH CHJ, Bpa-
IMAIIIHAX 0O YacOBOH CTpesike BO-
KPYr OCH, NPOXOAsIleH yepes HeHTp
TsIzKecTH cTogia C, TMOJIOXKHUTEJbHbI-
MH, & MOMEHTbHl CHJI, Bpaliatoliux
8 TIPOTHBOIOJIOXKHOM HampaBJEHHH, OTPHHATENBLHBIMH, IO-
JiyyaeM cJaenymollee paBeHCTRO:

Fi-h Fyh4 Ryl — Ry 1+ P-0=0.

Puc. 35.

Orciona

Rz 'l'—R1'l=F1'/l+F2'h’
UM

Ry —Ri=(Fi+F)- >0,
TO ecThb

R,>R..
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Ecau TpeHUE LHEJHKOM OTCYTCTBYET, TO BO BPE€Ms CKOJib-
JKEHUSA CT0J1a N0 HAaKJOHHOH MJOCKOCTH

Fi+F,=0
R1=R2,

TO €CTb HaBJIEHUA HOxEK A ¥ B Ha HAK/IOHHYIO IJIOCKOCTh
OJIMHAKOBDI. .

14

IIponoaxkum R; 1o nepeceueHusa ¢ npojoskeHnem F, u 3a-
MeHUM ee B TOuKe mepeceueHus C cunamu Fp u F3, Kak 310
MOKa3aHo Ha PHCYHKe 30, Ioc/e Yero paccMOTPHM MOJydel-
HYIO KapTHHY, i

U TOrAa MOJYy4YaeM, YTo

S
\\
~
\\ .
N8R
Ll AN
L, Tk
Puc. 36.

Tpeyrosibeuk ABC nopoGen tpeyronsHuky BLK. Ha
OCHOBAHMH ¥TOr0 3anyIleM INPONOPUHOHANBHOCTh CXOJCT-
BEHHBIX CTOPOH:

AB LK AB F,
ac T IB MM AT TR

AuanoruyHeiM 00pasoM H3 MOJOGHS TpPeyro/JbHHKOB
AO,C u EFC umeem:

A0, EF A0, F; :
ac T EC’ "™ T T FRIA

PasnenuB oTH paBeHCTBA NOYJIEHHO, MOJNYYHM:

AB _FitFy . AOi+ OB _FitFy
A0, F A0, - K
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Ilecae npuBeneHus K o6ieMy 3HAMEHATENI0 H HEKOTOPHIX
IpYrux mnpeo6pasoBaHUil MOCHERHEMY PaBERCTBY MOXHO
" IpUAaTh cAEAYLLYIo popmy:

£y _ A0,
F,— OB°

Takum o6pasom, Touka O, genut paccrosinue AB obpar-
HO NpoNOpIHUOHANBHO culaM Fy u F,, To ecTh A0/MKHA COBNa-
AaTb ¢ Toukod O, 3nauut, pucyHKH 6 u 36 BBHINO/NHEHH He-
BEpHoO,

15

ITocKobKY B KaK[plif TaHHBI MOMEHT TOYKH KaTyLIKH, CO-
. IpUKacamwilnecs ¢ NOJIOM, HENOJBUIKHDI, JUHHKIO CONPUKOC-
HOBEHMS MOXKHO pacCMaTPUBaTh Kak MTHOBEHHYIO OChb Bpa-
e HUS.
Kak BuUAHO u3 pucyHKa 37, ropusoHTa/ibHO HaNpasJ/eH-
Hasi cuna F) uMeeT OTHOCHTeJNbHO 3TOH OCH MOMEHT, CTpe-
MAUIMICA NMOBEPHYTh Ka-
TYIUKY B HanpasJeHUH /
NPOTHB 4acoBOH cTpe-
kKu. B pesyjsbrate 3TOro
KaTymika Oyjger IBH-
ratbcfl K 3KCHEPHMEHTa-
TOPY. :
Ilpn JOCTaToOUYHO
60/IbIIIOM HAaKJIOHE HHTH
MOMEHT cuasl Fp OTHO-
CUTENBHO TOH Xe OCH
BpallaeT KaTyLIKY B Ha-
npasJieHuU 2 1o 4acoBOM
Pue. 37. cTpesike M KaTylika yGe-
raet or Juna, NpoU3Bo-
Isero oneT, B cBAsH ¢ aTMM NapaAOKCOM HOJIE3HO mope-
KOMEHJOBaTh yyalllHMCS IPOYHTATh B «3aHUMATEIbHOH H-
suke» §1. M. Tlepenbnmana crarvio «Ecth au B IBUHXKYyLIEMCS
noesjie HEMOJABUXKHEIE TOUKH?»,

16

ApHCTOTeJlb npeamnoJsaralj, 4To poJb MOJOKEHHOTO CBEpXYy
KaMHs CBOAMUTCA JIHLIb K TOMY, 4YTOOBI MOATANKHBATE HUXK-
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‘unii. Ha camoM e flesie eMy HYXHO He ToJbKo (BepHee, He
CTOJIbKO) NMPHBOJHTH B JBHKEHHME HUXHHE KaMeHb, CKOJBKO
camoro ce6sl.

JpyruMyu cnosaMu, OZHOBPEMEHHO C YBEJHUEHHEM B [Ba
_ pasa cujjbl, NpABOAAIICH KaMHH B JBHXKeHHUe (Beca KaMHel),
POBHO BO CTOJBKO XK€ pa3 YyBeJuyHBaeTCst NPUBOAUMaAs
B /BH)KEHHE Macca, a YCKODEHHE OCTaeTCsi HeM3MEHIIbIM
B COOTBETCTBH# CO BTOPHIM 3akOHOM HbloTOHA:

J— F ]
a - —M' .

17

QuuGoUHOCTb TPHBEJEHHOr0 B TEKCTE 3a4aUl paccy:KIeHHs
3aKJ/loyaercs B HeOOOCHOBaHHOCTH MPEAMNOIOMKEeHHS, YTO
cuna F nepenaercsa uepe3 6pycox M, moaHocTbto 6pycky M.
DTO COBepPLIEHHO HE BLITEKaeT H3 3aKOHOB MeXaHHKH. Pa-
3yMHEe NPeANOJIOKNTh, UTO Ha Opycok Mg nelicTBYeT KaKas-
To Apyraa cuna F'<F. Torna x 6pycky M, 6yner npujoxe-
Ha cHta R=F—F’ Tlocne storo Bropo#l 3axkon Hrlorona
JlaeT:

' F=F 4 _F
Ml H 2———M2-

a1=

[TockosibKy OpyCK# MOCTOSIHHO COMPHKACATCA, HX YCKO-
pPeHHA JOJUKHBI OBITH PAaBHBLIMH

al = a? = ar
TO €CTh
F—F _F
Ml - M2 i
Orcofa BHAHO, YTO
M.
Fe=—>2_.F,
My + M,

Taxum obpasom, kK 6pycky M, npujioxeHa He Bes cugia F,
a Toibko 22— -5t wactb ee. IToacraBass snauenne F’
M+ M,

B s060e Bbipa)keHHe IJii yCKopesHus (npollle BO BTOpoOe),

rHoJiyyaem:
F

@=L T
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DTOT Ke pesysbTaT NoJNyYaercs, ec/id MpocTo pasfesnuTh
NPHIOKEHHYIO CHY Ha 00Uyl maccy o6oux OPYCKOB.

18

B o6oux ciayuasix cuJa, OpUBOAALLAs B ABUIKEHHe, paBHa
IByM KunorpaMmmam. Ho B nepsom cayvae Bec THpPH mpHBoO-
JINT B, ABHKeHHe He TOJbKO TeJeXKy, HO U CcaMoe TIHpIO,
TOTJa KaK BO BTOPOM — CHJA co00llaeT ycKOpeHHe TOJbKO
TeJIeXKKeE.

19

Bcero ecrecTBeHHee NpPEANIGAOXKUTh, YTO HOBO3KY HYXKHO
NpHBECTH B paBHOMepHOe aBuxkeHue. [lostomy paGota
B 06ouX cayyasix OyAer NPOU3BOAUTBLCS NPOTHB CHJIBE TPE-
HUs, KOTOpas OCTaercst MOCTOSTHHOM, TAK Kak onpeje/sercs
TOJIbKO BRCOM NOBO3KH U Ko3dduunentom Tperus. Ciaenoba-
TEJbHO, He JOJKHA H3MEHUTLCS ¥ CUJa THArH, TaK Kak B CO-
OTBETCTBUH C TPeTbUM 3akoHOM Hbi0TOHa npH paBHOMepHOM
JIBUKEHUH OHa DPaBHa TOH CHJe, NIPOTHB KOTOPOH NPOU3BO-
putest pabora. .

Takum ob6pasom, npHBeneHHbIF OTBeT HeBepeH. [lpa-
BUJIbHOE pellleHHe TAaKOBO: B OOOHX CJAydasx CHJa TArM CO-
crasuT 500 ~.

Hy:xHo no6aBuTh, 4uTa BNOCAEACTBHH aBTOP 3aAauH TpH-
el K TOMY K€ 3aK/JI0YeHHI0 i (GOopMYJIHpOBai 3ajauy io-
ApYroMy: oJiHa Jioulalb MOXKeT TAHYTh ¢ cujoil 500 #, kakoe
yCHJIHe MOTYT pasBUTb HATbH TAaKMX JolIaneH, sanpsKen-
HbIX BMecTe? 3Jech yXKe He TOBOPUTCH, YTO JIoWAaAH B 060uX
cAyuasx AOJKHBI TAHYTL OJAHY H TY Ke NMOBO3KY, H NepBO-
HauaJsbHoe pemienue (1750 1) Gymer mpaBUIbLHBIM,

20

VYBeauueHHe CKOPOCTH CO BpeMeHeM ONpeJe/sieTcs ycKope-
HHEM /[BHIKYILIEToCs Tesna, KOTOpOe B CBOK OUepeib 3aBHCHT
OT BeJIMYUHEI CHJIbI, OPHBOJSILEN TeNO B IBHUKEHHE, U MacChl
(2o He Beca!) Tesna. Kak mepsasi, Tak W BTOpas BeJUYMHA
OCTalTCad HeU3MEHHBIMH, a IO3TOMY He H3MEHUTCA U YCKope-
HHEe aBTOMOOGHUJA.

OZRHaKO 3TOT OTBET BepeH, NO-BHAHMOMY, JIHUIL B HEp-
BOM NpPHOJHIKEHHH». ¥ 60J1ee BHHMATENbHOE PACCMOTPeHHe
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HNPUBOANT K 3aK/IOUEHHIO, YyTO HEOOMbIIOe YBeJHUEHHE YCKO-
PeHUs] JAOJIXKHO BCe K€ HaOGJI0IaThCsl, HO COBCEM NO HHBLIM
NPUYHHAM.
Ha ocHoBanuu BTOporo 3akoHa HbloToHna umeeM
FT'_FTp

b=
rae Fp —cusa Tary, NOCTOAHHAA MO yciaoBuio, Fr, — cuna
TPEHUs, MNPENATCTBYIOLIAs [IBHKEHHIO aBTOMOOHJS Ha
Jlyne, u M — macca aBroMoOusi. Cujia TpeHHUSE MOXKeT OBITh
BbipaXKeHa KaK npousBefeHue Kos(puuueHTa TpeHHs R KO-
Jec aBTOMOOHAS O TNOBEPXHOCTh JIYHBL 11a €ro <«JayHHbIH»
Bec P;

Fp,=Fk P.

Ecan cyutath noBepXHOCTb JIyHBEI He OUeHb OTJAHYAIO-
weficss oT 3eMHOM (BO BCAKOM cJjiyyae Mbl BCerja MOXKEM CO-
ODYAUTh TaM TAKYIO Ke LOPOTy, UTo U Ha 3emJie), TO KO3P-
(HUIKMEHT TPeHHS R ocTaercsl HendMeHHbIM. B TO ke BpeMs
Bec aBTOMOOMJISL, a CleAOBATENBLHO, HOPMAJbHOEe AaBJeHMe,
npuKHuMaloillee ero K MosepxHocTH JIyHBI, yMeHblUaeTcs
OpUMEPHO B lllectb pa3. [1o3roMy yMeHbllaeTca U cusia Tpe-
HUS, a PasHoCTb cual F,— F,, yBe/yuHBaeTcs, 4TO CONpO-
BOKIaeTc pocToM yckopenusi. Hakoweu, ects u elne ojHa
OPUYKHE, 710 KOTOPOl ycKopeHHe aBTomMobuasa Ha Jlyne 6y-
JeT 0oJbllle — OTCYTCTBHE BO3AYXa, NPENATCTBYIOLLErO ABH-
JKEHHIO,

21

Hafinem BHauaJjie yCKOPEHUs BCeX IMIAPHKOB ¢pasy ke ImocJae
paspesanusi HuTH. CUHUTAs CHUJIbBl B YCKODPEHUs, HaupaBJ/eH-
HBle BHU3, MONOXKHUTE/NLHBIMH, TOJYUUM JJisi YCKOPEHUH cJig-
LYIOLHE BblpasKeHHs:

Mg+ Mg+2Mg_3 .
=T T T m o
Mg — i+ 1y Mg —2Mg + Mg .
a2= ML, _ M ::O’
Mg — fy Mg — Mg
a’B'_ M3 = M '—O

Taxum o6pazom, yckopeHue mapuka My H B camom Aede
He paBHO g. Ho 3TO Tem He MeHee HUKaK He NMPOTHBOPEUHUT
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YTBEPKAEHUIO, YTO NPH CBOOOAHOM NaJCHUH LEHTP TAKECTH
CHCTEMB! [LOJIKEH IBUIAThCS C YCKOPEHHeM 3eMHOrO Tsrore-
Hus. Bee 1eso B TOM, YTO LEHTD TAMXKECTH CHCTEMBI COBIMa-
JaeT ¢ neHTPOM Imapuka M, Julllb B COCTOSHAM TOKOS, UTO
HEMOCPEJCTBEHHO BBbIT€KaeT W3 pPaBEHCTBA MaCC IIAPUKOB
u paccrosuuit AB u BC. Onnako nocJielHee paBeHCTBO cpa-
3y Ke mocJje paspe3aHus HMTH Hapyliaetrcs. B camom nere,
YOpyrocth Opy:KHHBE [, oueBUAHO, GOJblle YIPYrocTd Npy-
KHMHB! /], Tak Kak Opu pa3HbBIX pPacTATUBAaIOLIHX
cuJax OHM PpacTAHyTHl OJAHHakKoBo. [loatomy mnocie
pa3pe3aHus HUTH TepBag NPYXKHHA HAYHET COKpailaThbcs
GblcTpee, ueM BTopasi; paccrosuus AB u BC nepecranyr
OBITb paBHBIMH H LEHTP TAXKECTH CHCTeMbl HayHeT nepe-
MelHaThCsi BHM3 OT wWapuka M, JLis Haxox/JeHUs HoJOXKe-
HHS LIeHTPa TAMKECTH B HEKOTOPbIH MOMEHT BpeMeHH ! Boc-
noJab3yeMcsi 0ObIYHOH (BOpMYJI0it:

Myxy + Moxy + Myxs _ M(x + Xp 1 X3)
M+ M, T, M

X Xe+ Xy
- 3

Xe =

CopMecTuM Ha4aJo KOOPAMHAT C LEHTPOM luapuka M;
H HANpapUM OCL X BEPTHKAJbHO BHH3. ITOCKOJBKY Havajib-
Hble YCKOPEHHEe U CKODOCTh IIapuka Mz paBHB HYJIO, TO
x3=0. Torpa abcuucca x, wapuka My nocne paspesanns
uuTH OyneT paBHa MOCTOSHHOW Beauuune — [/ (/— mnnHa
npyxunsl //), Tak Kak HauaJbHblE CKOPOCTh W YCKOpEeHHe
I/ Hero tak:ke paBHBI HY/M0. B To e BpeMm#l /s WapHKa
M, nonyuaem:

xy (21 — —‘fl—t~) — ol 3%

Tloncrasansis 3TH 3HAUYCHHA B BbIpaKeHHe A4 HaXO}KIleHI/Iﬂ
NOJIOKEHHUST HEHTPA TAXKECTH, noJdydaem:

—20+ _352’” — 110

2

Mpl mosnyuusim ypaBHeHHe, M3 KOTOPOTO BHAHO, YTO LEHTD
TAXKECTH CHCTeMDbl, KaK W CJeJ0Bas0 OXHAaTh, ABUKETCH
BHU3 (YCKODEHHe TIOJNIOXKUTENbHO, 4 HayajbHas CKOPOCTh
paBHa Hym0!) ¢ yCKOpeHHeM g.
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" 22 .
O6biuno ownbKy ycMaTpHBAlOT B TOM, YTO € POCTOM CKO-
POCTH YBEJHUYHBAIOTCA CHJBl CONPOTHMBJIEHHS  (TpPEHHE
H CONpOTHUBJIEHHE BO3AYXa), a pesyabTupylomas cHia
U YCKOpeHHe, CJIeJOBaTesbHO, .yMEHbIIAIOTCs, B pe3yJbTa-
Te Yero CKOpocTh OoJbHIMX 3HAueHHH npuoGpectH He
MOXKerT.

Ho B ocHOBHOM €70 He B 3TOM, TaK KaK MBICJUMBEI, IO
KpailHedl Mepe B MNpHUHIUIE, YCJOBUS, KOTAa CHJB CONpPO-
THBJIeHUA He OYAYT 3aBHCETb OT CKOPOCTH. TaKoBH mpaKTH-
YeCKH YC/JOBHS ABIDKEHHS pakeThl B KOCMHYECKOM, IIPOCTpaH-
CTBE, FAe 3TH CHJIBl BOOOLIe OTCYTCTBYIOT MJIH MOIYT cun-
TaTbCcsl NpeHeOGpPeKUMO MaJIbIMHU.

Uro6Bl BCKPBITH OLIMOKY, MOACYMTAEM MOLULHOCTH, KOTO-
Pyt HOJI)KeH pasBuUBaTbh BeJOCHINE] B KCHHE ABaAUaToOf Mu-
HyThl. Cunras cuny taru pasHo#t 100 1 u ckopocts 600 M/cek,
noJyuuM no o0ien3BecTHON dopmyae

—-60000—————60 xem =81 a.c.,

Cex

TO €CTb ONATb-TAKM HEJICNbIH pe3yJjbTaT, TaK KaK TaKylo
MOILHOCTD YeJIOBEK MOXKeT pa3BHUBATH JHILIL Ha YPe3BbIYaHHO
KODOTKOE BpeMs$, Npu NpPbIXKKe Hampumep.

Ho uMeHHO B 3TOM u 3aKJiOUaercd pasrajka napaiokca:
MOCKOJIBKY MOILHOCTb [0JIXKHA OCTABaThCH B PAa3yMHBIX I'pa-
HUHNaxX, CWia TATH, Pa3BUBaeMasi BeJocHIeAHCTOM, Oyaer
y6bIBaTb C POCTOM CKOPOCTH.

Wrtak, Gosblllag MOIIHOCTb HE Bcerja oO3HayaeT O60JIb-
Wy cuay Taru. Jaa npoektupyeMeix (OTOHHEIX paxer, Ha-
npuMep, CWia TArH HPedNoJaraercs paBHOH BCero JHLIb He-
CKOJIbKHM JIeCSATKAM KHJIOTpaMMOB (AJsi CPaBHEHHs HAIoM-
HHM, YTO JABHraTe/H COBPEMEHHbIX DPEaKTHBHBIX CaMOJIETOB
pasBHBAIOT TATOBbIE YCH/HSA B AECATKH TOHH), HO MOILHOCTb
X Moxer ObiTh OueHb OOJBLION, Tak KaK (OTOHHblE ABHra-

"Tesu OYAYT 3amyCKaTbCsl JHIIb NOCJAE TOro, KakK pakera mpH-
obpereT MOCTATOYHO OOJIbIIYIO CKOPOCTb 3a cueT paboThl
ABUraTe/el KaKoro-1u6o APyroro THNa, HanpaMep, OGBIYHBIX
PeaKTHBHEX, HCIOJNb3YIOIIUX DEaKUHIO BHITEKAIOLEeH CTPYH
NPOAYKTOB CrOpaHHs. ’

7 B. H. Jladre ‘ . 89



23 4 . . . . . N ~
Oumubka fponyuieHa, Koneyno, He A. A. Ulrepudenpiom,
a aBTOpOM codu3Ma, U yKe MepBrle HOJeTbl COBETCKUX KOC-
MOHABTOB 3TO YOeAUTENBbHO MOKa3aJiy.

B camoMm pene, 60/iesHEeHHBIe OILYLIEHHS, TeM 6oJee T-
KeJible, yeM GoJibliie BHICOTA, C KOTOPOH COBEpLIEH MPbIXKOK,
HCTILITHIBAIOTCS YEJOBEKOM HE BO BpeMd MajeHus, Korga oH
obnrajgaeT CKODOCThIO, a NPH yJaape O 3eMJIO, TO eCTb
HMEHHO B Teé MOMEHTHI, KOrla CKOPOCTb TepdaeTcd.

JIHTeAbHOCTh ynapa HCUMCASeTCs JAECAThIMY JOJSAMH
"CEKYHJHBI, ¥ 38 3TO BpeMd CKOPOCTb 4eJI0BEUeCKOro TeJa A0J-
JKHA YMEHbIIUTbCA OT HECKOJbKHX METPOB B CEKYHAY A0 HY-
ast. JIerko BUAETh, YTO NIPU 3TOM UeJIOBEK HCHBITHIBAET YCKO-
peHHe, BO MHOTO pa3 mpesbillalolliee YCKOPeHHe CBOGOIHOTO
najgeHus. [losTomMy ero Tes0 HCIOLITHIBAGT OMNACHBlE Nepe-
rpYy3KH.

C1MeruM, BOpoyeM, 4to He Bcerjga GOJbllIOe YCKOPEHHE
IpeACTaBAseT ONACHOCTb [JdS MacCaKHUPOB KOCMHYECKOTrO
kopabuasg (Ha 3TO, MEXAY NPOUYHM, He o6paimarT oOBIYHO
BHUMaHUs 4BTOPHI NMOMYJApHBIX OpOIIIOp u HayuHO-(daHTa-
CTHUYECKHX POMaHOB O MEX3BE3AHBIX NMyTElIeCTBUAX).

PaccMoTpuMm /iBa mpuMepa: a) pakera majaer Ha IJjaHe-
TY ¢ TaKoH Maccod, 4to BOJM3M Hee ycKopenue B 100 pas
HpeBbIIaeT 3eMHoe, U O) pakera ABUXKETCA C YCKOPEHHEM
100 g, mony4yeHHBIM B pe3y/bTaTe HHTEHCHBHOH paboThl ee
JIBHraTesel. ’

B ofoux cjy4asix ¢ TeM e YCKODEHHEM, 4TO U paKeTa,
6ynyT nBUratbesl UJeHB ee 3kunaxa. Ho ecan B mepsom
clyyae YCKOpeHHOe JIBHKEeHHe He BHI30BET Y KOCMOHABTOB
HHKAaKHX HENPUSITHBIX MOCJAEACTBUH (MBl CUHTAEM, 4TO yAapa
0 NOBEePXHOCTb NJaHeThl HM YAAcTCs, KOHewHo, u3bexars,
U He paccMaTpuBaeM 3ajauvy GophObl ¢ NeperpyskamMiu IpH
MOBOPOTE M JABHIKEHHH OT IiaHETH), TO BO BTOPOM — BCeM
KOCMOHABTaM yrpoxaet rubesb. Bee nesio B ToM, uto B mep-
BOM CJyuae CHJla IPUTSIKeHUsA K MJaHeTe AeHCTBYeT OdHHA-
KOBO Ha BCe MaTepuaJibHble TOYKH, HAXOASHecs Ha pakere,
U CKODOCTH BCeX YaCTHI[ BO3pacTaioT oJHOoBpeMeHnHo. IIpu
3TOM OpraHbl 4e/JIOBEYeCKOro Teja He AaBST JIPYr Ha Apyra
U HUKakux GoJiell omymarbca He AoJxkHO. HaoGopot, 310
6yner cBoG6OqHOE NajeHHe, DU KOTOPOM Bce WIEHH 3Kura-
JKa O6YLyT MCHBITHIBATE COCTOSIHHE HEBECOMOCTH, KOTOPOeE,
KaK CBHJETEJILCTBYET HAKCHJEHHBIH K HACTOALUEMY BPEMEHH
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OMBIT, XOTSl U HE BCEMHU MEPEHOCHTCH JIEFKO, OAHAKO HE Tpo-
3UT JKHM3HH. ,

- - Bo BTOpOM c/ly4ae CTE€HKa PakKeThl HEMOCPEACTBEHHO BO3-
~ BEFCTBYET TOJBKO Ha collpukacalouisecsl ¢ Hell YacTH 4eso-
BEYECKOro rteJsa, KOTophie nmepenamor BOSJleﬂCTBI/Ie Ha Apyrue
yacTy Tena, [lpu atomM mnpoucxomur gedopmalys- opraHos,
KoTOpas npH GO/BLUINX YCKOPEHHUAX CTAHOBUTCS OMACHOH.

24

PaBrogeficTBYloLIas, 0 OnpeaeJeHHI0,—3TO CHJlad, OJJHa OKa-
3bIBalolllas Takoe e AeHCTBue, KaK CUJbl, KOTOpBle OHA 3a-
MmeHsier. PaccmatpuBaeMbie B co(uaMe CHJbI NPHJIOXKEHH
K IBYM Pa3JJHUHB M TenaM, NO3TOMY HaXOAHTb HUX pas-
HOAEHCTBYIOLLYIO 6ecCMbIC/IEHHO, TAK KaK HEBO3MOXKHO Hafl-
TH TakKylo cuay, KoTopasi Obl OKasbiBaJa Ha Joliagb U Ha
TeJery Takoe xe JeHCTBHe, KaK CHJbl, 0 KOTOPHIX Hlja pedb
BbLILIE.

JdnHaMCeMeTp, BKJAOUYEHHBIH MeKAY JOMAaAbl0 U TeJero,
CJYKUT (PaKTHYECKH CBS3VIOHIHM 3BEHOM: OH JHIIb, 10 BHI-
paxenuto K. A. IlyrunoBa, nepenaer cuiy, a NoToMy HaTd-
JKEHHE ero NPYKUHEI PABHO TsAre JiollaAd HJIH CHJE, C KOTO-
po¥i Tesera BO3AeHCTBYET Ha JOLIAAb, ’

25

Mexay MionxrayseHoM W BeJIOCHIEIMCTOM CYLIECTBYeT
GoJsbilas pasHuna. Ecau Beputhb pacckasy, MioHxraysesy
«yAasoch» COOCTBEHHbIMH YCHJIHSMH (MX MOMKHO Ha3BaTh
BHYTPEHHUMH CHJaMH) NOJAHATH IEHTP TSKECTH CHCTEMB
BCAJAHUK — JioWiab HajJ NOBEPXHOCTbIO 3eMJid. ITO MPOTH-
BOpedHT (HH3UYECKHM 3aKOHAM U MNO3TOMY HEBO3MOKHO.
Besiocuneauct e, HOATArUBAA Py/ib Ha ceGA M NPHUOOIHH-
Masi ero HaJ{ IOBEPXHOCTbIO 3€MJIH, OQHOBPEMEHHO NMPUTSIH-
Baer cebsa K pymo u npubauxaercs K szemne. [Ipu stom
HEHTP TAXKECTH CHCTEMBI BeJIOCHUMNE] — YE0BEK OCTAETCH Ha
npekHel BpICOTE,

26

SaAaHue MOXKHO BBIINOJIHUTL KakK ¢ NOMOIUBIO pbiYaXKHbIX,
TaK W NPYXKUHHBIX BecoB. PaccMOoTpUM BHayasde NEpBHIE
BapuaHT pelIeHHUs.

Eciay nonoxute Ha OAHY 4YallKy BecOB HCCaedyeMoe
TeNo maccoir M;, a Ha BTOpYyIO — rupio ¢ maccoii M, Bec
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ocTanyTcsl B cocTosinuy 6espasanynoro papHosecHs. OfHaKO
paBHOBECHEe HapYHIUTCH, KOILa Mbl IPUBE/EM BecChl B ABHIKE-
HHE C YCKODEHHEM g, Tak Kak, 4ro0bl COOOIUHTL pa3HBIM
no Macce TejaM OZHHAaKOBH € YCKODeHHs, HYXHH pas-
JIUYHbIE CHJbI ‘

Fl MlaI/IFZ Mz'a

HerpyaHo no6GuThesi, BO BCAKOM cjydae HpPHGJIH3HTEJBHO,
yToOBl CTPENKa BEeCOB He OTKJOHAJIAch OT NePBOHAYaJIbHO-
rO MOJIOKEHAST U NPU YCKOPEHHOM [BHKEHUH — JAJis 3TOTO
Macchl Tela ¥ MUpPb JOJKHB ObITh OUHAKOBBIMH.

MoXHO BOCHIOJIL30BATLCS U MPYKUHHBIMH BecaMu — [il-
namoMerpoM. [loaBecuM K HHM HccaeayeMoe TeJO H HpHBe-
IeM CHCTeMY B JBHXKEHHE C HEeKOTOPbIM HOCTOAgHHBM
YCKOpeHHEM ap. YKazarteab JuUHaMoMeTpa 3aduKCHPYeT
cuny Fy=M,-qq 3arem HNOABeCHM BMeCTO HCCJAeAYyeMOro
TeJla THPIO ¢ U3BecTHO# Maccoit My u BHOBb COOOIIHM TO
JKe caMoe YCKOpeHHe @o. Bechl moKaKyT HEKOTOpYIO ADY-
ryio cuny Fo=M;-a, llopenus nBa mocjielHHX PaBeHCTBA
NOYJEHHO APYTr Ha Hpyra, NOJYYHuM;

B_ M
Fg - M2 °
Orkyna
F;
M1=T;"‘M2.

Hea6xonnmoro B ciaydyae Npy:KHHHLIX BECOB NOCTOSHCTBA
YCKOpEHHs IpOLle BCero, MO-BHAMMOMY, AOCTHYbL Bpamas
JHHAMOMETD C MOJABElISHHBIM TeJOM C HOCTOSHHOH YrJioBoi
CKOPOCTBIO.

TIpu pelleHnH 31O 3a/a4 MBI BOCHOJIB30BAJNUCEL TEM 06-
CTOSITE/ILCTBOM, .4TO B YCKODEHHO JBHUKYIIUXCA CHCTEMaX
Kak Gbl MOSIBASIETCH HUCKYCCTBEHHAsl CHJIA TSXKECTH. DKBH-
BaJIEHTHOCTb 'DABUTALUOHHBIX CHJI H CHJI, NOSABJSIOLIUXCS
B YCKODEHHO [IBHXKYIIMXCA CHCTeMax, MOCHYXHJaa OFROH H3
OCHOB TE€OPUH TATOTEHHS, Pa3BUTOH B oOLUeN TeOpHu OTHO-
cuteabHoctd A. dinmreitna (18791955 rr.).

27

MoxkHO yKasaTb Ha HECKOJbKO HETOYHOCTEH B IPHBEACHHOM
B TexcTe codusma paccyxaeHuu. Bo-nepBbix, 3aKOH BCeMUp-
HOTO TAFOTEHUd, 3aNlCaHHbLT B opMme
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OTHOCHTCH TOJNHKO' K TOUEUHHIM TeJNaM HJAH K 3JIHICOHLAM
H wapam. Bo-BTOPEIX, €C/TH Tejia CONMPHKAcCalTCs, 3T0 BOBCE
He 03HayaeT, 4TO paBHa HYJIIO BeJiH4YHHa R, ¢urypupymwoiag
B GopMyJe 3aKOHa BCEeMHPHOrO TATOTeHHs. Tak, Hapumep,
COBEPIIEHHO OYEBHIHO, YTO IS JABYX CONPUKACAIOHHXCH
mapor ¢ paguycamu R u Ry HYXHO 3anHCaTh:

R=R1+R2-

OnHako rjaBHOe COCTOUT, MOXKaJyil, B TOM, YTO 3aKOHH
qZ)HSI/IKI/I HMeIoT onpefdeJicHHbie rpaHUUbl HOPHMEHUMOCTH.
B Hacrodllee BpeMd A0Ka3aHO, YTO 3aKOH BCEMHPHOIoO TAro-
TEHHUA nepecraeT GBITh cnpaBedJIHBBIM KaK NPpH OUCHB MaJIbiX,
TaK H npu oueHb Goablinx -pacctodnHusx. OH BepeH Jullb
npu

1 en <R <5-10* o

YcraHoBjieHo, uto HebecHwle Teja, pa3le/eHHble pac-
crosgHueM Goabire 5- 102 cm, kak Gbl «He 3aMeqalOT» LPYr
Japyra. B cB®3u C U3/J0XKEHHLIM I[0JIE3HO MO3HAKOMHUTHCS CO
cratbelt B. A. Boponuosa-BeabsamunoBa «Bcemupen Jau 3a-
KOH BCEMHPHOTO TATOTEHH?», onyO/uKkoBaHHoH B Ne 9 xyp-
Hana «TexHuka -- Mosogexu» 3a 1960 r.

28

"B KOHeyHOM cueTe BeJiMMHHA NMPWIHBOB U OTJIHBOB ONpeje-
JISIeTCs He CTOJIBKO caMoit cuoit npursxenus K CoNHIy HIH
JIyHe, CKOJIbKO PAa3HOCTbHIO CHJI, C KOTOPHIMH HNPHTHIH-
BalOTCsA K HeOECHOMY CBETHJIY TeJsio, Haxonsiueecss BOJH3U
HeHTpa 3eMJin, U TeJ0 TaKOH Ke MacChi, pACHOJIOKEHHOe Ha
ee MOBePXHOCTH. Ec/iu Obl 3TH CHJIbI OBLIH PaBHBI, OHH c000-
wanu Oul 3eMsie B UeJOM H OKEaHCKHM BOAAaM OJHHAKOBOE
VCKOpeHHe, TaK YTO OHH JABUrajJuch Obl, KaK eIHHOEe IEJOoe,
¥ NPWIMBHBIE BOJHBEI He BO3HHUKAJH Obl.

Onuako unentp 3emusm Haxonutcst ot Jlyust (unu Coan-
I1a) HECKOJBKO [afbllie, YeM YacCTHUH BOAbBI B OKeaHe,
pacnoJiokeHHOM Ha cropoHe, obpauenHoit k Jlyne (Couas-
uy). Ilosromy ux yckopeHust OyAyT pasnnHuaThCs Ha BeJH-
lmHy (cm. puc. 38):

My MM @ (@—RE
(d— R)? d2z = dQ(Q—RP 2
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Puc. 38.

rie M — macca HebGecHoro Tesa, d — paccTosiide OT €ro
HeHTpa A0 HeHTpa 3eman, R — paauyc 3eMJHu u | — IpaBH-
TAHMOHHAA OCTOSIHHASA. ‘

[Tockoabky B oBoux cayuasx R <K d, to

1M-2Rd

M~=—pg =

[To oTHOWIEHHIO K «HOPMAJBHOMY» YCKODEHHIO CHJIbI TH«
KECTH ¢ PasHHIA COCTABHT

Aa_gpiM My g M (RY
TR =2 ()

rne M; — macca 3eMJH.
Has Jlyast

M_ 1, R_ L
M, 8l d 60 *
Orcrofa s OTHOCHTEJBLHOTO YMEHBIIEHHST YCKOPEHUS
(4 3HAYUT /il OTHOCHTEJIBHOTO YMEHDBIIEHHST CHJIBL TAKECTH
Ha cTopoHe, obpaileHHo#l K JlyHe) monyyaem:
Aa AP 2 ]
g P T 8I-608 9000000 °

Has Cosinga

W3 31X maHHBIX moJiyyaeM
Aa AP 1

) z P ~19000000°

Takum o6pasoM, cOJHeYHBle HPHJAUBLL JOJKHBI ObITbH
JIefiCTBUTEJIBHO OpUMEPHO B [Ba pasa caabee JYHHBIX.
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®opwmyna (1) BepaxkaeTr ToT (hakr, 4TG NPUH OJLHOM
B TOM X€ NMYTH NpousBeleHHas paGora teMm OGoJiblie,
yem OoJibllle CHJIA, NPOU3BOASILIAsi paGoTy. AHAJOTHIHBIM
o6pazom u3 BoipaxkeHus (2) caeayer, YTo A8 OAHOWM
H TOKR )Xe cHJaB paboTa pacTer ¢ yBeJM4YEHHEM NPOHeH-
Horo nytH. (Coenyer KOOHTbCS UETKOrO NOHMMaHusl y yya-
muxcsd, yto paboTa ¢ yBeJHUEHHEM CUJIKL B J(Ba pasa Bo3pa-
CTAeT TaKxKe BJBOe TOJILKO B TOM CJydae, KOria nyth B 000-
HX Ccayuasix OAMHAKOB; MM pabora ¢ Bo3pacraHueM UOYyTH
yBeJIMYUBAETC DPaBHBIM 00pasoM, JiMIIb eCJH OCTAeTCH.
Heyu3MeHHOH cuaa,) Takum o6pas3oM, TO, YTO CYHTAJOCH MO-
CTOAHHBIM B ¢opmyse (1), okasblBaeTcs NepeMeHHBIM B Bbl-
paxeHunu (2), u HaobopoT. CjeaoBaTeNbHO, B paBeHCTBAX
(4) u (5), monyuennsix u3 (1) u (2) myreM UX NOYJIEHHOTO
NepeMHOKEHH U JeJeHns, Heo0X0JUMO JONMYCTHTh BO3MOX-
HOCTb H3MEHeHHs KaK R(, Tak u kp. Orciona BhTeKaer, 4TO
ks u k4 He SIBJAIOTCS NOCTOSITHHBIMH K03<pqmuneHTaMH B ca-
MOM JleJie, U3 CMbicjia Ry U ky ciemyert, 4To

ky=V F-s nu k4=%.

ITogcraBus 3Tu 3HaueHus KO3 HLUHEHTOB k3 U k4 B pa-
BeHcTBa (4) u (D) COOTBETCTBEHHO, MOJIYYHM, OUEBHIHO, He
BLI3bIBAIOIIHE HUNAKHX COMHEHHH BLIPAXKEHHUS:

A=VFs-VFs=Fsun F= ——S—F.

[IpuBeneHHnlfl COPU3M OTHOCHTCH He TOJBKO K dbopMmyste
paboThl, HO, pasymeercs, U KO BceM (popMy./iaM, aHAJHUTHYE-
CKH BbIpaKeHHBIM OJHOYNEHAMH.

Hanpumep, npu paBHOMEPHOM [ABHKEHHH NPOHAEHHBIH
nyTh MPONOPHHOHAJEH CKOPDOCTH W BpeMeHH. 3anmucaB 3TOT
(axT B BUAE ABYX GOpPMYJI:

s=Fkv u s=~kyt,
HOJNYUYnM
s=k) 0t, rne by=Vk ky=V vt

HJIH

' k
'U=k4't, rpe k4=-k_f_=

.

v
t
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30

CoriiacHO YCJIOBHIO JOpPOra NpoOJIOXKEHAa TOPH30HTAJBLHO, TO
€cTb, MOBCIOLY MEePNEHAMKYJSPHO BEKTOPY  CHJBI TSKECTH,
TaK KaK FOPU3OHTAJNBHLIM, IO ONPeLesIeHI0, Ha3blBaeTCs Ha-
npaBJsieHHe, o6pasgyoulee OPSMOH YroJ ¢ -OTBECHBIM. TakHM
o6pasoM, CHJa HalnpasJieHa K JIHHHA TepeMelleHHd 01
NPAMEIM YIJIOM, a NOTOMY paGoTsl MPOU3BOAUTbL HE MOXKET,
KaK 3TO BBITEKaeT U3 GopMyJanl
A= F-.s-cosa,

Caiepyer, BIpoYeM, OTMETHTD, 4TO, €CJii Obl pacCyKAeHU.
‘B codu3me H OBIIH NPaBHJIbHLIMHU, NOCTPOHKa NOPOrH BCe
paBHO He paspemliajia Obl NPOGJeMbl IBHXKEHHST aBTOMOOH/A
6e3 MoTOpa, TAK KakK, XOT C 10ord Ha ceBep exaTb IO JOpore -
NPUXOAHIOCL OBl «IOA TOPY», ABHXKeHHe B oOGpaTHOM Ha-
npaBJjieHHY L0 6Bl «B ropy», U B o0LIe# CJI0KHOCTH HHKa-
KOro Gbl BBIHPDEIIIA SHEPIHH HE MPOHCXOAHIIO,

31

Hu 0 xakoM HapylIeHMH 3aKOHa COXpaHeHHs SHEPruH, Ko-
HeYHO, He MOXKeT OHITh ¥ peuyn. ITOT 3aKOH, 6e3yCI0BHO, Bbi-
HOJIHAETCS BO BCeX M3BeCTHBIX HaM mnpoieccax. CJenoBano
IPOCTO YUecTh, UTO COyJapeHue CHapsaAa ¢ TeNeXKOH HOCHO
HeyNpYrHH XapakTep, TO €CTh 4acTh 3IHEPruM CHapsaaa,
a WMMEHHO NMOJIOBHHA, Oblsia U3PacXoJ0BaHa Ha HpeojoJeHue
CHJI COIPOTHBJICHHS €r0 JBHXKEHHIO BHYTPH TeJeXKM H IO-
HJ1a B KOHEYHOM cyere Ha HarpesaHHe, H TOJIBKO OCTaBLIas-
Cs1 4acTh NPHBeNa B JABHIKEHHE TeJIEKKY (CMOTPHTE TaKke
NpeAHC/IOBYE K KHHIE). ,

32

Ecnu yrosb cropaer Ha BrlcOTe 4eTBEpPTOrO 3TaXa, TO NOTeH-
uxaJjbHas SHEPryusi NPOLYKTOB Cropanus (Bojxa, 30Ja, yrie-
KHCJ/BIH ras, OKHUCh Yrjepoja, HeCropenliine YacTHIB YIJisl)
6yler POBHO Ha CTOJBLKO GoJibllie, Ha CKOJIbKO Gblia YBesaH-
YeHa MOTeHIMaJbHas SHEPrusa yrisd. - :

[

33

BoaayuwHslfl map BolTecHsIeT HeKOTOpBI# 00beM BO3IyXa,
Bec KOTOoporo 6oJblile Beca Inapa, TaK KakK AJf 3aNOJHEHHS
060/I0UKH' BBIOHDAETCS] Ta3 ¢ IMJOTHOCTRIO MeHbIIeH, yeM
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y Bosayxa: Ilpu moxweme mapa Ha BbicoTy [ ero moTeHus-
aJbHAasi 9HEPrusi yBeJWYHBaercss Ha Bejuwunny V-.D.g-H,
rie V—o6bem mapa, D —ero cpenHss mIOTHOCTb H g —
YCKOPEHHE CHJIbL TAXKECTH, ’ '

B .TO ke BpeMs Ha 3aHMMaeMOe HM MecT0 ONyCKa €T-
cfl ¢ To# e caMoil BBICOTH BO3AYX, MOTEHUHANbHAST JHEP-
rusi KOTOPOro yMeHbllaeTcss Ha Beauuuny V-D’-gH, rae
V. g u H uMelor TOT Ke CMBICJ, YTO U B NMePBOH QopMyie,
a D’ — njoTHOCTL -BO31yXa.

B pesyabrare noTeHuMasdbHAad 3HePrusd CHCTEMbl aTMoO-
cepa — BO3AYIIHBIH MIap yMeHblIaeTcss Ha BEJHYHHY

. VgH(D" — D) > 0.

3a cyeT 3TOTO BHIMIPHIIIZ B 3HEPrHM M I[OJHHMaeTrcs 1uap,
3HauuT, 37ech JeHCTBYyeT Ta »Ke NPHUHHA, KOTOpas 3acTas-
JsieT BCIJBIBATE B BOJAe KYCKH JAepeBa, NY3blpbKHM Trasa
H T. 1,,— CTPEMJIEHHE CUCTEMbl NEPEHTH B COCTOSIHHE C MH-
HAMAJbHBIM 3HAYeHHEM NOTEHIHAJbHON 3HEPrui,

[1pu pemenuy 3anauyd o miape Mbl OPHHUMAJH IS ApPO-.
CTOTHl NJIOTHOCThH BO3J4yXa H rasa nmocTossHHHMH. Pakruue-
CKY Ke IVIOTHOCTh BO31yXa Najfaer ¢ BHICOTOM. YMeHbIIaer-
Cst 1P NOJ’bE€Me LIapa U MJIOTHOCThL 3aNOJIHSIONLEro ero rasa,
TaK KaK OH BCe CHJbHee pacTaruBaer o00J0uKy lurapa, cTpe-
MSCb YPaBHATH AaBJeHHE BHYTPH LIapa ¢ OKPYKaloWMUM npo-
crpaHcTBoM, OHAKO MJGTHOCTh rasa yMeHblIaeTcs He Oec-

- IPEJIeNIBHO, MOCKOJIBKY 3TOMY Memiaer obosouka. [TosTomy
Ha HEKOTOPOM BLICOTE INIOTHOCTBL BO3AYyXa CPaBHHBAETCS CO
cpelHel MJOTHOCTLIO Lapa, U JaJjibHellu# noabeM npekpa-
nraercs.

34- ‘

Tonnuso, Haxoasinieecs B 6axkax ABHXKYLIEHCS pakeTwi, 06-
JajaeTr 3anacoM KHHeTHYeCKO# HepruH, NOJIyUeHHOH B pe-
3yabTaTe PasroHa PakeThl 3a CYET paHee CropeBlIero TOl-
auBa. [losTomy sHeprusg, 3aKk/ioueHHasa B Kaxk/JI0M KUJIOrpam-
Me ocTaBliedcs uyacTh ropioyero, OyAeT CKaalblBaThCsl H3
TENJOTH CrOpPaHus, He 3aBUCAILEH OT CKOPOCTH paKeThl, U Bce
BO3pacraouell KuHeTHUeCKO# sHepruu. [1pu ckopocTu nopsti-
Ka 3 km/cex KHHeTHUeCKas IHEPTUA KHJIOrpaMMa TroploYero
CPAaBHHBAETCH C erc TenJoTOH CropaHHd — 3alMacoM XHMH-
4eCKOH JHEPryd, a TP JOCTHIKEHHH NEPBOH KOCMHYECKOH
CKOPOCTH KMHETHUeCKad SHeprus TOIIHBa B TPH pasa npe-
BBIIIAET TEIVIOTY CropaHus. 910 H 00BbACHAET NapaAoKc.
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35

CkartbiBasicb € TOpKH, 00pyd ydyacTByeT OAHOBDPEMEHHO
B [ABYX JBHIKEHHSX: €ro UEHTP TSKECTH lepeMellaercs Mo-
CTynaTejibHO, B TO BpPeMf KaK BCe TOUKH oOpyuya coBep-
1IaloT, KpOMe TOoro, Bpalllate/bHoe JBHKEHHE, OChb KOTOPOro
NPOXOJIUT uYepe3 LEHTD THAKECTH.

TlosToMYy npaByKX YaCTh, HAaHMCAHHOTO B YCJOBHH 3aAa4H
pPaBEeHCTBA, BHIPAKaoUero 3aKOH COXpaHeHHs 3HePruH, He-
06X0ANMO JAONOJHHUTH ellle OJHUM 4YJIEHOM, NpeACcTaBJAl0-
UIMM KHHEeTHYECKYIO SHepruio BPalllaTe/lbHOTO JBUIKEHHUA:

KHHET. KHHET,
mgH Wrxoc‘ryrx + Wapamar .

PaccmarpuBasi pHcyHOK 39, HETPpVAHO BHAeTh, YIC TOYKH
cOPyua JBHKYTCS OTHOCHUTEJBbHO €ro HEeHTPa ¢ TaKoH e
CKOPOCTBIO, ¢ KaKOfl LEHTP ABHIKETCH OTHOCHTEJbHO 3eM-

HOH noBepxHoCcTH. [edict-
7N\ BUTEJbHO, BEIOEpeM Ha 00-
pyue TOuky B, conpuka-
cawuLylocss B JI@HHBIH MO-
MEHT ¢ 3eMJefi, a NO3TOMY
HEeNOJBUKHYIO OTHOCH-
TejbHO Hee. Ecam HeHTp
o0pyua of6Janaer OTHOCH-
TeJBbHO 3eMJIH CKOPOCThIO
U, TO TaKOH XK€ CKOpPOCTBIO
Puc. 39. OH obJiajlaeT OTHOCHTeNb-
vo B. Ho ecau uenrp 4
JABHKETCS OTHOCHTENBbHO B o CKopocThio v, TO H TOYKa BB
IBHKETCA OTHOCHTe/IbHO A ¢ TakoH ke cKopocThio. Bee Tou-
KM o0pyya paBHONDABHBl, W €CJIH OAHA H3 HUX ABIDKETCH
OTHOCHTENBLHO HEHTPA €O CKODOCTbIO U, TO 3TO XK€ MOXKHO
CKasaTh M O ApYyrux. Ha ocHoBaHuuM 3TOro 3akJjlouaeM, 4TO
MOKHO 3alucaTh caelnylouiee PaBeHCTBO:

WKHHeT — W‘K}{HeT

NACTYH. BpauarT. .
Ho
mu?
KUHET, o |
Wnbcryrx. 2
Hostomy
mgH = ma?,
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Otcioza pJsi cKOPOCTH, NPHOGpeTeHHOH ofpyUeM, HMeeM:

v="V gH.

INoacrasasas cioga H=4,9 u, HallgeM:.

M M

V= V9,8 —6—076—14’9 Mz6,9 pyl
AnasordyusM 06pasoM caeAyeT pellarh 3aJadd Ha BO-
yycJieHHe CKOPOCTH CKaTHBUIHXCS ¢ TOPKH Hlapa, [AHcKa
H apyrux tea. Ho sty caydau cioxkuee, Tak Kak CKOPOCTH
TOYeK, pasJuyHO VyaaJieHHblX OT LEeHTPOB [AHCKa, umapa
H T. [., PasiMyHBl, 4TO CUJABHO 3aTPYyAHAET BBIYUC/IEHHE
KHHETHYEeCKOH 3SHEepruM, CBA3aHHOH C BpallaTe/]bHBIM [ABH-
KeHueM. lns pereHusi sajad B NOAOGHBEIX C/yuyasX MPHIO-
JUTCS BBOJAUTH IOHATHE O MOMEHTE HHEPIUHH, Urpaio-
1ieM B JHHAMHKe BpaliaTeJbHOrO JABUXKEHMS TaKylo Ke
posb, KaK Macca B NOCTyHaTenbHOM IABH:KeHHH. Ecam rteno
CoOCKaab3bHBaeT C HAKIOHHOH IJOCKOCTH, He BPalLLAfCh,

10 WM =0 u cKOpoCcTh MOKeT OLIThb BHYHCJAECHA HO
BpaaT.

¢opmy.ie, IpUBEACHHON B TeKcTe coduaMa.

Y6enurbcst B cOpaBeAJMBOCTH H3JOXKEHHbLIX 3/€Chb CO0H-
paKeHUIl HeTPYIHO Ha ONbITe, CPABHHBAf% BPeMd CKaThiBa-
HHs C HAaKJOHHON MJOCKOCTH [BYX OJHUHAKOBBIX OYTBIIOK,
HMEWIIUX paBHBIA Bec, HANOJHEHHBIX OfHAa BOAOH, a ApY-
rafg — cMechl0 TecKa H OIHUJIOK.

[lpn aBumxenuu nepBOod OYTLLIKH ee TNOTeHIHaJbHAA
SHeprusg HOYTH [EJHKOM IIpeBpalllaeTcsl B KHHETHUECKYI)
SHEPrHi0 IOCTYNATeNbHOrO ABHMXKEHHS, HOCKOJLKY BoJa HeE
NpUHUMAaeT y4acTHd BO BpallleHHH, 3a HCK/IIOUEHHEM BecbMa
TOHKOTO CJIOfl, TIPHJIEraloilero K creHkaM OYTHIIKY (Maccoi
caMofi OYyTbIJIKH B 3TOM H CleAYIOUIEM HaJjiee pAacCYKACHUH
Mbl A5 NMPOCTOTH HpeHe6peraem).

Cwmech mecka U ONUJOK Bpamaercss BMecTe ¢ OYTHIIKOH
¥ 3HAYMUTEJNbHAs JA0J5 HOTEHLHAJbHOH SHEPrHH OYTHIIKH
npeBpalaeTcst B KUHETHUECKYID 39HEPrHI0 BPalarTesbHOro
aeuxennsi. [lostoMy KHHeTHyeckasi 3Heprusi H, CJAeAOBa-
TeJbHO, CKOPOCTb NOCTYMAaTe/bHOTO JBHIKEHHS LA BTOPOH
6YTHIIKH OKa3bIBAeTCsl MeHbIIe.

[lokasap 3TOT /€rKo BOCHPOU3BOMHUMBEIN OIBIT, MOXKHO
NONPOCHTE yuallluxcsi Bonpo6oBath OOBACHHTL €ro.
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O6a yTBepX/JeHHS ONMHAKOBO CHpaBe/JIHBH, €CIH CUHTATH
TPETbIO W3 BEJHUKH, BXOAAMINX B Kaxmylo dbopmyay, nocro-
SAHHOH. -

IleficTBUTEbHO, PACCMOTPHUM Ha BPALIAIONIEMCS IHCKE
ABe TOYKH, PACNOJOXKeHHBIE HAa Pa3iHYHOM PAcCCTOSTHHH OT
ocH BpalleHus. Torga npu OZHOH M TOH XKe YIJOBOH CKO-
pPOCTH ® Ta M3 HHX Oyger obiazaTe GOJIBIIUM LEHTPOCTPE-
MHTENbHBIM YCKODEHHEM, KOTopas y/jajeHa OT OCH Bpalue-
HMs paJblie. ITO Jerko NOKa3aTh HA OMBITE, MMOCTABHB Ha
HUCK TIpPOUTpHIBaTeNs panuonsl ABe GUTYPKH: HeTpPYIHO
noao6path IJsI HUX TaKHe MOJOXKeHUs, 4To GoJee yrajeH-
Hasl OT LEHTPa ymajJer, 8 Bropasi OCTaHeTCsl CTOSITh.

HaoGopor, npu onuHakoBo# JuHEHHON CROPOCTH U Bpa-
BLAIOIIAXCA TOYEK HX LEeHTPOCTpeMHTeNbHble yCKOpeHHs 6y-
AYT 00paTHO NPONOPLHOHAJIBHEI paguycaM Bpaienus. Tak
o6CTOUT, HalPHMeDP, Nes0 ¢ YCKOPEHHAMH TOUEK, PAacCHoJo-
KEHHBIX MO OKPYKHOCTSIM JBYX LIKWBOB Pa3/JHYHOTO pajiu-
yca, COeJUHeHHBIX peMeHHo# mepexpauef. To ke OTHOCHTCA
1 K 3y6uaThiM KOJecaMm C PasHBIM 4ucjaoM 3YGLOB.

AnanoruuHbiM 06pasoM OJHHAKOBO CHpaBeNJHUBH [BE
(opMyJIbl AJIA BRIYHCIEHHS MOLIHOCTH, ROTPEeO/sieMOH HEKO-
TOPBIM YyYaCTKOM 3JeKTPHYeCKOH LeMnH:

N=PR uN:i{;—.

Ecny TOKH 0JHHAKOBH (YTO GbIBA€T NPH MOCJAEL OB a-
TeAbHOM coefuHeHuH norpeburesefi ToKa), MOLIHOCTH,
paccerBaeMble Ea YYacTKax, I p MO NPONOPLUHOHAMABHBI HX
conporusjenuaM. [Ilpy npapavaenbHOM coelnHEHUH
(IpEMepOM KOTOPOTo MOXKET CAYKHTh CoeluHeHHe OBITOBLIX
3/1eKTpONPrOOpOB) OAMHAKOBLIM OKa3blBaeTcsl HalpsiKeHUe
Ha npubopax, u norpeb/asieMble MOIHOCTH 06 paTHO NpO-
TOPUHOHA/BHL COTIPOTHBJIEHHIAM.

ITo moBony 9TO# 3axauu CMOTPHTE TaKke Hauya/lo peme-
Hust 3agauu Ne 29,

37

[NpeasioxenHbl#i ABHratesNp, KOHewyHo, HeocywectsuM. Ho
He NOTOMY, Kak 3TO MHOTJa YTBEPXKAAIOT, UTO CYMMa LEeHT-
poGexHofi H UEHTPOCTPEMHUTEJIbHOH CHJ paBHa Hym0. Taxoe
-00bAICHEHHE HENPaBUJbHO, TaK KaK CKIanbBBaTh CHJIbI; TIPH-
JIOKEHHBIE K Pa3/JIHUYHbIM TesnaM, GeCCMBICHIEHHO.
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Usmenenue HarpabJeHusi IBHKEHHS KUAKOCTH TIPOMG-
XOZHT He Tonbko no xyre ACB, Ho u B «Toukax» A u B.
MOXXHO CYHTATh, YTO B 9THX TOYKAX XHJAKOCTb JBHIKETCS HO
IyraM oueHb MaJoro pazaHyca. B cooTBeTcTBHH € 3THM
HeHTpoOeKHBe CHABL, JEHACTBYIOIME HA CTeHKH TPYOKH,
CyHlecTByIOT Takxke B Toukax A u B. Hanpasienue ¥ Besu-
YMHa HX TA4KOBBI, UTO BEKTOPHas cyMMa HX ¢ cuyoil R paBHa
HYJIIO.

HHTepecHO OTMETHTb, YTO «IIPHMEHHTH LEHTPOOEKHYIO
CHJy K MOJHATHIO 3a atMocdepy, B HebecHbie NpPOCTpaH-
cTBa», neltajacs Mojofol K. 3. LIHOJKOBCKHA —reHHabHbI
OCHOBOTIOJIOKHHK TEOPHH MEXIJIaHeTHBIX nojeros (1857—
1935 rr.). Ero mammea «cocrosiia H3 3aKpBITOH KaMepsl
WM SIIHKA, B KOTOpoM BHOpHpOBAJM [Ba [ePEeBEpHYTHIX
3JaCTHYHBIX MasTHHKA ¢ IlapaMu B BepXHHX KoHunax. OHup
OTMHCHIBANU LYrH, H LeHTpoOexHas CHJIa MapoB AOJXKHA
6plia moabiMaTh KabuHy U HecTd ee B HebecHoe mpocrpaH-
creo». OpHako B TOT e JgedHp 1IMONKOBCKHH NOHSJ, YTO
«OyneT TpsiceHHe MalluHbl, ¥ ToqabKo. HH Ha oquH rpamMm
ee pec He yMeHbIIHTCsH»*. TOuHO Tak »Ke He yMeHbIIaeTcs
BeC KoJsebJmoierocss MasTHHKA, nojBelerHoro Ha [T-o6pas-
HYI0 NOACTaBKY.

Tlpn pokasareibCcTBE HEOCYUIECTBHMOCTH BCex N0L00-
HbIX ABHTaTeNel JydYllle B NpOlle BCEro ONHparbes Ha He-
BO3MOXHOCTb NIPHUBEAEHHS B JABHKeHHE 3aMKHYTOH CHCTEMBI
ONHHMHE JIHILIb BHYTPEHHAMH CHJI2MH.

38

37ech HeT HHKAKOTO NPOTHBOPEUUs, KaK ero HeT B TOM, 4TO
HAYIHHA YeNOBeK, CIOTKHYBIIMCH, TIafaerT BHepel, XOTs Ha
€ro HOTH NOAeHCTBOBaJa TOpMOSﬂmaH cuJsa, HanpaBAeHHas
HABCTPeuY JBHXKEHHIO.

B o6oux cayuasix B OCHOBY O6BbsICHeHHs SIBJIEHHSI He0G-
XOIHMO TIONIOXKHUTb TIEPBbI 3aKOH MEXaHHKH — 3aKOH
HHEPLIHH.

39 ‘ ’ -

O6biyHO OMHOKY B TNPWBEACHHOM <«BBIBOAE» YCMATpPHBAIOT
B 3aMeHe AYIH XOpnoH. Mexay TeMm NpH Manbix yraax or-

*K. 3D UuoaxoBckuH, Mos XKH3HD, «Oroaex» 1960, Ne 37,
cTp. 10.
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KJIOHeHWsl Takasli 3aMeHa BIOJHe 3aKOHHA H JONYCTHMZ,
H omuOKa 3aKJIOUaeTcsl B APYroM.

Bolupcins BpeMs IBHXEHHS MasTHHKa no xopae AB,
MBI TIOJIarajiil YCKOpPeHHe B HAnpABJEHHW [IBHKEHHA BCe
BpeMs NOCTOSAHHBIM M PaBHEIM a@=g-C0Sa, TAC yroa a
COOTBETCTBYET HaHOGOJNbIIeMY OTK/IOHEHHIO MasiTHHKA
OT MOJIOXKEHHS PaBHOBeCHS.

Ha camoM xe nesne ycKopeHue MasiTHHKa B JaHHOM
cjyyae fBASIETCSI MepeMeHHOH BeJHYUHOH, [NOCTHralo-
el MakcHMyMa B MOMEHTH  HAaHGOJIbLUIETO OTKJIOHEHHS
1 obpaluaioiielicss B HYJb NPH TNPOXOXKIEHHU MOJOKEHUSA
paBHoBecus. MHaue ropops, ominbKa COCTOUT B He3aKOHHOM
HCHOAB30BaHuN  (OPMYJ  pAaBHONEPEMEHHOTO  [IBHXKEHHH,
TOTflda KaK B TapMOHHYECKOM Kosie6aTeNbHOM IBHIKEHHH
CKOPOCTh, BpeMsl, MyTh U YCKOPeHHe CBA3aHbl ropasio GoJee
CIOKHBIME COOTHOLIEHHAMH.

40

Uante Bcero, roBops O BOJHAX, IOJPa3yMEBAIOT NpOHECC
pacopocTpaHeHHsl YO pyTUX KojaebaHuil, KoTopbie deli-
CTBUTE/THHO B KHIKOCTAX HPH MaJbIX HacTOTAaX He BO3HH-
katoT. OfHaKo He Bcerja KoseGaHHsl BHI3HIBAIOTCA CHIaMH
ynpyroctd. B npuBeneHHoM cayuae monepedHble BOJIHBI Ha
HNOBEPXHOCTH NpYAa, HanpuMep, o6513aubl CBOMM NOSABJIEHHEM
cuJle TAXKECTH: ONYCTHBIIHECS MOA YAapOM KaMHSL BHH3
YacTHIbl BOABI BBITECHSIIOTCS 3aTe€M BBePX BECOM COCEIHHX
caoeB. OaHa)apl Bo36yxAeHHOe KojeGaHHe INMPOJ0JKaeTcs
3aTeM IO TeX MOp, MOKA epBOHAYaJNbHO COOOILLEeHHAs 3Hep-
rHf He H3pacxojyeTcsl Ha MPeOZOJIeHHe CHJI KHUJAKOrO Tpe-
HUS ¥ NpHBeleHHe B ABWUXKeHWe Bce GOJBUIHX YYAaCTKOB NO-
BEPXHOCTH XKHUAKOCTH, HeTpyano Buaerh, YTO TOMEpeyHEE
kose6GaHusi, MoAAepKUBaeMble CHJIOH THAXKeCTH, MOTYT Cylie-
CTBOBAThL JMIHb HAa rpaHHULe XuakocTd M rasa. Ilpuuu-
HOHl mosiBJeHHS BOJH B XKHAKOCTH, rpaHHYallefl ¢ rasom,
MOTYT OBITL TAK¥Ke KamW/ISIpHBle CHJIH, BLI3pIBAIOLINE BOJI-
Hbl OY€Hb MaJIOH JJIHHBI — psibb.

HyxHo oTmeTuTth, YTO 1IpH ZOCTAaTOYHO OOJBIHHX YACTO-
Tax JXHAKOCTh OOGHApYXKHBAeT ynpyrocTe Ha CJABUT, TO €CTb
npu GOJMBUION YacToTe KOJEOAHWH B KHUIKOCTH BO3MOMKHBL

U YIpyrue nonepeyHnle BOJHHL
L 4

-
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Ocnabnenne 3ByKa, Habaofaloleecss B T€ MOMEHTHI, Koraa
o6e BETBH KaMepTOHa pacnosaraloTcs Ha OLHON IpsiMoOH
C YXOM, MOXHO OblIO Obl OGBSICHHTL TOJbKO pPasaHyHOH
LJIHHON TyTeH, NPOXOZUMBIX 3BYKOBBIMH BOJHAMH, JHILb
B TOM CJyyae, ecJd Obl OT HCTOYHHKOB 3BYKa OHH BHIXOJHIU
B OJHHaKOBB X $asax, ToyHee, C PasHOCTBIO (ha3, KpaT-
Hoii 2n. Ha camom ke fgeJsie BeTBH KaMepToHa KojebJioTcH
B mporuBodase: KOrja OAHa M3 HHX MOCBUJIAeT K yXy BOJIHY
C)KaTHs, OT APYrod B 3TOT MOMEHT HA4YMHaeT pacrnpocTpa-
HATbCS BOJIHA paspexeHHsi. B - peayabrare, Korza BeTBH
pacnoJjioxeHbl Ha IPIMOH, COeAHHSALIEN KaAMEPTOH C YXOM,
3BYKOBbI€ BOJHBI HAYHHAIOT pPacCIPOCTPAHATHCH, YK e HMed
nportuBononoxusle ¢aspl. Ilpw noaxoZe K yXy BOJHB
MO3TOMY FacsaT APYr IPYyra, W MBI CJBIHM OcjaabaeHHb
3ByK. Heckonbko caHTHMeTpPOB, pasiefsiolIHX BeTBH Ka-
MepTOHa, He UrparT CYLIeCTBEeHHON POJIH, TaK KaK PasHOCTh
X0J1d, BO3HHKAIOUIAA HA TAKOM NYTH, 3HAUHTEJbHO MEHbINE
JUTHHBL BOJIHBL, .

Korza BeTBH pacnosaralotcs B IJIOCKOCTH, NapaJfiesb-
HOHW VXy, MBI CJBIIHHM YCHJEHHBII 3BYK, HOO BeTBH Kamep-
TOHa JIeHCTBYIOT (aKTHYECKH KaK OJHH HCTOYHHK 3BYKA:
NpH ABIKeHUH BeTBell APYF K LPYry H3 IPOCTPAHCTBA MeX-
Ay EYMMH BBLITAJKHBAeTCcsl BO3AYyX, U K YXy HIET HMIYJbC
cxkarus., [lpy BzaMMHOM yAaJleHHH HOXEK HaywHaer pac-
NpOCTPAHSITECS  HMNyAbe paspexenus. [lepuonnueckiie
HMIOYJbChl CXATHS U paspexKeHUsi BOCHPHUHHMAIOTCS Kax
3BYK.

42

3BYK KaMepTOHA NMOCTeNleHHO 3aTyXaeT, TaK Kak 3HeprHd
ero KoJeGaHHH TOCTeNEeHHO H3Jy4aeTcsi B OKpyxalwoliee
npoctpaHcTso. PaccestHue ycuauBaercss H NPOHCXOIHT OBI-
cTpee, ecay KaMepTOH 3aKpenyeH Ha pe30HaTOpe HJH IIpo-
CTO COMNpPHKAcaeTcs CO CTOJMOM, MOCKOJbKY H3/JydeHHe SHep-
THH NPH 3TOM NPOUCXOIHUT He TOJBKO C BerBell KaMepTOHa,
HO M C NOBEPXHOCTH pe3oHaTopa WJIM croja. Takum o6pasom,
XOTsl BO BTOPOM cJydae cJabluied GoJiee CHIABHEIN 3BYK, €ro
JJATENbHOCTD GyneT MeHbIE, TAK YTO H3JyUyeHHAs 3Heprus
B 060HX caydasx OyJder OJHHAKOBOH.
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Ecau 1npu onpeieneHHH IVIOTHOCTH B3fTh .TeJO BJBOe
- Gosbliero o6beMa, TQ BABOE GOJbIIEN OKaXercs H ero
Macca, a OTHOLIEHHEe 35THUX BeJHYHH, HHTEpecyioliee HAC,
ocraHercs, ecTeCTBeHHO, HEH3MEHHBIM.

[Mpu weusmensitouieficss TeMnepatype IVICTHOCTb SIBJASIET-
cA MOCTOAHHO#, 3aBHCAWEH TOJNBLKO OT poja BeliecTsa
xaparrepuctukoil. I1o3TOMy rOROPHTH, YTO <IJIOTHOCTH Be-
IecTRa NPAMO MPONOPUMOHAJbHA Macce H o6paTHO Hpo-
nopunoHaJbHa 0GbEMY» HE coBceM npaBuabHO. Takasa ¢op-
MYJHPOBKA AJS1 JBYX NOPUUU QOAHOTO H TOTFO JKe BelliecTBa
OpPYBOJINT, KaK MBl BHIEIY, K HENPABHJIbHOMY BHIBOLY.

Togno rak xe gopmyay 3akoHa Oma ans ydacTka uernd
MOKHO aHAJHTHYECKH NPEACTaBUTh B CJAEAYIOLIEM BHJE:

U
R=—,

HO H3 3ITOTO BbIPa)KeHHUs He CjaedyeT, UYTO COMPOTHBJEHHE
PPOBOJHHKA 32BHCHT OT HAIpsiKeHUss H CHJBl TOKa (Harpe-
BaHHeM 3a cuer Tenyia [koyas—Jledlla mbl npeHe6Gperaem),
TaK Kak [ KaxAOro KOHKPETHOro MPOBOAHHKA COMNPOTHB-
JieHHe HMeeT HeKOToDOe BIIOJNIHE OmpejlesieHHOe 3HayeHHe.

MoxHo -npuBecru C/le/lyIOLHH NpHMep, OGBIYHO ybenn-
TEJbHO NMOKAa3bIBAIOWHI YYalHuMcs HENPaBHJIBHOCTH npuse-
AeHHOTO B CO(QH3Me PACCYKICHH.

CBAA3b MeXAy IJTHHOH OKPYXKHOCTH H ee AHAMETPOM
MOXKHO 3alHcaTth B CleAyOLieM BUIE:

: L
7

Ho orciona Henb3s chenarts 3aK/lOUeHHE, YTO UHCJAO I
(10 ectb 3,141592..) npsiMo NPONOPHHOHAJILHO JJIHHE
'OKDY’JKHOCTH H O0OpaTtHO TPONOPHHOHAJNbHO BeJIHYHHE ee
LHaMerpas.

B 3akaioueHue cjeAyeT OTMeTHTb, 4YTO BIIOJHe IIpa-
BHJIbHBI caelyioune (GOPMYJHPOBKH: «[IPH NOCTOSHHOM
ofbeMe IJIOTHOCTH BeleCTBa MPSMO INPOMOPLHHOHANbHA
Macce» H «IpH NOCTOAHHO N Macce NJIOTHOCTh BelUECTBa
o6paTHO NMpPONOpPLUOHANbHA 0OBEMY», TAK KaK 3[eCh MO/14Ya-
JHBO NMOAPA3YMEBAETCH, YTO Mbl CPaBHUBAEM IJIOTHOCTH
Pas3aHYHBIX BEWECTB, KOTOpble, BoOOIle TOBOpPS, pas-
auyHel (cM. TakKé pemeHus 3afauy Ne 29 u 36). Uro xe
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KacaeTcs OTHOUIGHHS. IJIHHBl OKDYXKHOCTH K ee JHaMmerpy,
TO OHO JJIf. BCEX OKPYXXHOCTEH, NPOBeJeHHHX Ha NJOCKOH
MOBEPXHOCTH, OJHMHAKOBO H PABHO .

44

HeB03MOXKHOCTb OCYHIECTBJCHHS BEYHOIO JABHraTeslsi $B-
JIFETCS CJCICTBHEM YHHBEPCAJBbHOrO 3aKOHA COXpaHEHHs
HEPTHH, CNpaBejJHBOro BO BceXx cJayuasdx. B rtekcre co-
(pu3Ma HamepeHHO He obpamiaeTcs BHHMAaHHA Ha TOT (hakr,
yTO ciJia AaBJieHHsA, KaK U CaMo JaBJjieHHe, HampaeJ/jeHa
BCerja NepneHAHKY/JsApHO K NOBEPXHOCTH, Ha KOTOPYIO OHa
. Re#ictByer. [TosTOoMy B HanpasJIeHHH BO3MOXHOIO neEpeMe-
LIeHWsl, TO €CTh FOPHU3OHTAJbHO, NeHCTBYeT He BCS Cuja
JaBJeHusd, a JULIb ee TOPH30HTAJbHAS COCTABJAOMHIAS.
O6o3HayuM mJaOUafb JeBOH CTEHKU yepe3 s, a cpejHee
JdaBJjeHHe Ha Hee —uepe3 p. Torza cHAy JaBJaeHHA Ha
JIEBYIO CTEHKY MOXHO BBIPA3UTh CJAELYIOUMHM 06pa3om:

F,=p-s.

Kak 310 Herpyano BuAeTh M3 pHcCyHKa 1!, miomann

HPaBOH CTEHKH MpeBbIIaeT IJIOItaAb JEBOH B pas,

sina
TaK KaK HMEeHHO BO CTOJbKO pa3 OTJIMYAIOTCA AJHHEL CTOPOH
CTEHOK, J€XAaIHX B TJOCKOCTH UepTexa.

TTosTomy cusia gaBjeHHSI HA UPABYIO CTEHKY MPH OLHOM
H TOM e cpeJHeM [AaBJEeHUH p OKa3blBaeTCsl HECKOJbKO
HHOM, a UMEeHHO:

Fy=p- sina

O,ILHaKO, KaK yxe CKa3aHo BHpIlie, B Hal'lpaBJ'IeHI/II/I BO3-
M »XHOI'O nepemMeuieHusd IleﬁCTByeT TOJbBKO I‘OpHSOHTaJleaﬂ
~ .Tapasiouias cuiabl’ F;, KOTOPYI0O MOXKHO BBIPasHThb TakK:

F=F,-sina==p-s,

Takum o6pa3oM, cubl, AEHCTBYIOIIME cCMpaBa HaJleBO
U B NPOTHUBONOJIOKHOM HaNpaBJeHHH, PaBHH.

JokasaTenbcTBO MOXKHO NPOBECTH X He Tpuberas K ycJay-
raM TpHroHoMeTpuu. Mo)kHO, Hanpumep, BOCHOJb30BaThCs
noA06HEM TPEYTroJbHUKOB *(IIOCTPOEHHe, HEOOXOANMOe AJfA
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STOrO, MbI NPELOCTaB/sSEeM YHTATENSIM BBINOJHHTH CaMO--
crodatesbHO). Ellle npoiie noJoXxutb yroa a pasHeim 30°,
yTO6H 3aTeM BOCNOJb30BAThCST TEOPEMOH O COOTHOIIEHHH
MEXJYy KaTeTOM M THIOTEHY30H B NPAMOYroJbLHOM Tpe-
YrOJIbHUKE C TAKHM OCTPHIM YIJIOM.

45

Pemenne ouepupHo. OAHAaKO MBI COYJH TIOJIE3HBIM I1O-
MeCTUTh 3TOT COU3M, TAK KAK 4acTo Hab/I0ga/aH, KaK yya-
uiyecs, NpaBUIbHO YKa3aE, KAKOH 3aKOH He NpHUHAT BO BHH-
MaHue, He MOIVIH OOGBSACHUTH, KAK XKe ero Bce-TakKd CjaeAyer
HNPHUMEHATb JJI HCTOJKOBAHHS SIBJEHUS .,

46

Mbl kuBeM Ha [He BO3IYUIHOIO OKeaHa, M Ha Bce Teja,
B Hero TNorpyeHHole, JeficTBYeT apxuMeJOBa CuJja, papHas
BECY BbITeCHEHHOro Bo3fyxa. 3-3a Gosbiuero o6bema myx
«TepsieT» B Bece OoJsblile, yeM xxene3o. [lostomy, uroOBHI
BeCbl HaXOAMWJHCh B PaBHOBECHH, CjaejyeT fyxa Gparb IO
Macce HECKOJbKO 6oJblie, UeM KeJsesa.

Ilpy TOUHOM B3BElIWBAHHH BCErja BBOJAMTCH CllenHalb-
Hble NOTpaBKH Ha TOTEpIO Beca. .

3HauuT, WyToyHas 3ajaua: «Yro Tskesee — OyA Ke-
Je3a HAM NyA NyXar» — OKasblBaeTcsl BIOJIHE Cepbe3HOH.

47

Britankusamwiuias cuaa n0aBJAgeTcs  IpH  NOTpyKeHUH
B JKHAKOCTL JI00OOr0o Teda, JaxKe B TOM c/ayyade, KOrjga <«mo-
rpy*kaeTcs» Boja B BOAY, TO €CTb Ha HEKOTOPHIH MBICJAEHHO
BBIACJEHHBIH B XWUAKOCTH 00beM AEeACTBYIOT [AB€ B3aHMHO
ypaBHOBewuBatouecss cuapl. OnpHako chaeayeT HMeTb
B BHJY, UTO CHJIBI, B COOTBETCTBHH C TPETbUM 33KOHOM
HeroToHa, Beerpa nosisasorcsa napamu. [lostomy ecau ecTs
HalpaBJeHHas BBepX apXuMeAoBa cuja, AeHCTBYOIIAs Ha
BhifiesieHHbI! 06beM, TO 3TOT 06beM HEHCTBYET HA OCTaJb-
HYI0 XHIKOCTH C CHJOH, PpaBHOH BeCY «BBITECHEHHOU»
KHIKOCTH, TO €CThb cBoeMy cobGcTBeHHOMY. JTa cusia Ha-
npasjeHa BHHU3. Takum o6pas3oM, XOTs «Boja B BOAe H HH-
yero He BeCHT», OHA BCE XK€ JABUT HA HUXKEPaCHONOKEHHBIE
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CJIOH ¥ Ha JIHO COCYAa, €€ 3aK/MI0Yalollero, ¢ CHJIO0i, PaBHOH
CBOEMY BeCy.

Te xe paccyxaeHus MOKHO, KOHEYHO, NPHBECTH H /s
BO3/LYyXa.
48

TlopbemHast cuia F .5, HEKOTOPOTO 06beMa rasa Vi ,,, paBHa
pasHOCTH Beca BO3AYXA Pyosyxa,  BHITECHEHHOTO TFasoM,
H Beca caMoro rasa P.g,.

Frasa = PBOSlIyXZi - Prasa-

qufITbIBaH, 4TO BEC HEKOTOPOro of6beMa rasa MOxeT OBITh
BblpaxeH B BHJAE

P=D.gV,

raze D — njoTHOCTL rasa u g — yCKOPEHPle CHJIBl THAXKECTH,
Mbl MOXXKEM 3anucarhb:

rasa (Dnosnyxa - Drasa) ‘g V.
Jlnsa renust umeem:
Fye= (Dsoanyxa - Dﬂe) ‘g V. ]

AHaJOruuHO g TaKOro e o6beMa BOLOPOAA:

H, = (Dsosnyxa - DH.I) -g-V.

PaCCMOTpHM OTHOLICHHUE MNOABEMHbBIX CHJI:

~

FHe _ Dgosnyxa — DHe
Fy

2

Dsgoznyxa — DH, :

TlopcTaBass coofa UYHCJACHHBIE 3HAYCHUA MJIOTHOCTHU renaud,
BOAOpPOJAAa H BO3AYyXa, NOJAYUHM!

- K2
(1,29 —0,178)—=

SLLp 2 =0,92.
(1,29 — 0,089) 5

Orcoga BHAHO, 4TO NMOABEMHASA CHJIA OCTAaeTcsl NpPaKTH-
YecKH HeH3MeHHO,
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49 ‘ L
HaBnenne B 1noToke Berpa, .IpoHOCAINErocs Hax KpHI-
IeH, CTAHOBUTCS MEHbLIE, YeM B HENOXBHIKHOM BO3yXe.
Iosromy, eciin Ha (pOHTOHE wepnaKka HeT OKOH, BOSHMKAET
noaLeMHas cuna, CTpeMsILasics COpPBAaTbh KPHILY Wi yepe-
nrny ¢ Hee. Ho nocratouno crenath na 4epiaake okHa, Kak
BO3LYX MO KpBIWIeH Takke NPUAeT B ABHXKEHHE, pasHHLA
LaBJeHUNl HaJ Kpblllefl W MO Hell YMEHbIUMTCA M CTaHET
HELOCTaTOYHOH, YTOOLl MPHUHHHTL yuiep6 HOMY.

[Tapanokc MoxHO chopmyrHpoBath uHaue: noyemy BO
BpEMS yparaHoB KPBHIIIHM JOMOB He NPOAABJHBAIOTCSA NaBJie-
HUEM BeTpa,, a cpbialorcs BBepx? Miam nmouemy BapbiBmas
BOJIHA BAJIMT CIIOLIHBIE 3260PH U OCTABJsIET HEBPEAUMBIMH
TOHKHE cTONGHI? [losesno Taxkke YNOMAHYTb 0 Heo6XOH-
MOCTH OTKPBIBATb POT BO BPeMsl BHICTPeJa apPTHANEPHHCKHX
Opynuii, 4TOGHl 1aB/ieHYe MO 06e CTOPOHHI 6apaGanuroi me-
penoHkn (co CTOPOHBI YIUHOH PAKOBUHBI U E€BCTAXHEBOM
TPYOH) GBIIO OJHHAKOBEIM,

50

Topmoskenue o Gepera, fHO U NPHJIETAOILHA K MOBEPXHOCTH
PEKH BO3AYX NPHUBOJHT K TOMY, uro 6bicTpee Bcero Apu-
HKYTCA CJIOH BOJBI, PACIONIOXKEHHBIE HA CepelHHe PeKH, He-
CKOJIbKO HIKe ee mopepxHoctu. Pacnpenesenue ckopocreil
HMEET NPUMEPHO BHJA, MOKa3aHHLIH Ha pucyHKe 40.
ITosromy mpu ysenuue-
HHH HAarpysku H oOcajKu
HYZKHSS YacTh 1/10TA HOMa-
laetr B cjaou ¢ Ooasuied
CKODOCTBIO, B CBSI3H C.ueM
IVIOT Hay#HAET [BUFaThCA
GricTpee.
- I10, MeXKALY NPOYHM,
~ - =¥ Ys=— ——  sBuoOCh ofHOW M3 TpHuHE,
i N0 KOTOPO#l eBa He nmorub
7 : % Tedpn Batuunrep — onun
H3 YJeHOB 3KHNaxa «KoH-
Puc. 40. Tuxus *,

*Top Xehepnaan, [lyremecrsue Ha Kou-Tukn, M. «Moaogas
rBapaus», 1957, crp. 170, 185—187.

108 ' S .



TEMIOTA
| 1 MOJIEHKYNIAPHAS
MBU3HHA

51

CXuMaeMoCTh KHUIKOCTEH HHYTOXKHA: A4 BOAB yMeHbIIe-
Hue o6bema cocraBiseT npuMepHo 0,00005 oT nepsoHayasb-
HOro 3HayeHHsl Ha KaxkAylo atMmocdepy NPHIOKEHHOTO [aB-
JIeHHS.

HetpyaHo noacuuTaTs, YTO BOAA CpaBHAETCA MO NJOT-
HOCTH CO cTanbio npu gasieHuun oxosao 50000 arMocdep.
Takme paBjeHus cyuiectsoBansu Gbl Ha riyOuHe mnopsigka
500 km. Ecau XKe yuecTb CXKHMaeMOCTb XKeJqesa, norpebosa-
Jgach Oul eule Goabias ray6uHa. Mexay rem Haubodee ray-
60OKOe MECTO B OKeaHe HMeeT «Bcero» okoso 11 xm.

HnrepecHo orMeruTb, YTO BOAA BCE K€ 3HAUYHTEJNBHO
cxkarta coberBeHHblM BecoM. Ecam 6Bl oHa wMoraa ocBo6o-
AHTBCH OT CKATUfA, YPOBEHb BOAbI B MHPOBOM OKeaHe NOI-
uajcst 6pt Ha 30 #. OrpoMHEle TePPHTOPHH HH3MEHHBIX 006-
gactefi 3eMJaH oOKasaJucb Obl B pe3yabrare 3aTofgefl-
HBIMH.

52

Bricoko Hag 3emueli atMochepa oUeHb paspexeHa, H UHCJIO
MOJIeKYs P eiquHHie ofGbeMa HeBeauko. Iloatomy, “xots
Kaxkjas Mo. exysna obsajaeT 3HAYUTENbHOH KHHETHUECKOH
3Hepruef, Y THI[ CJIHIIKOM MaJjo, 4ToObl Tepefarb '[pH
COyAapesHHf CO CTEHKAaMH CIIyTHHKA 3aMeTHOe KOJHYECTBO
sHepruu. Hao6opor, Koria CoyTHHK He OCBeLlaeTcs Jiydamu
CosHna, OH OTAAeT B OKpYyXKaiouiee HPOCTPAHCTBO B NpO-
Hecce JyyeHCNyCKaHHsi ropasfio GoJsblle SHEepruH, 4eMm IO-
Jy4yaeT OT yAAPSIOUIHXCA O HETO MOJIEKYJN, H MOXET CHJBHO
OX/aJIUThCS, C/H HE TPHHATH CNelHallbHble MEPBl MPOTHB
ITOTO HEXKEJATEJbHOTO SIBACHHS.

Harpesanue coyTHHKa B NJIOTHBIX CJ0IX aTmocgepbl
OpH TOCAaAKE NMPOHUCXOAHMT COBEPIIEHHO TIO HMHBIM TIPHYHU-
-HaMm. Ono 0OBsICHAeTCsi TPEHHeM TIOBEPXHOCTH CIYTHHKA
0 BO3MYX.
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33

[MToner Mereoputa uwepe3 3eMHYHO artMocdepy AauTcd
BCEro HECKOJIbKO CeKYHA. 3a Takoe KOPOTKOe BpeMs TEIlIo,
BO3HUKAIOLIee NPH TPEHHH MeTeopHTa O BO3AYyX, He yche-
BaeT MPOHUKHYTH B €ro TOJIY, TaK KaK TEIJIONPOBOAHOCTh
MeTEOPHTHOTO BElecTBa, KaK U NMOPOJ 3eMHOH KODBI, MaJa.
[TostoMy, XOTS TOBEPXHOCTh MeTE€OpHTA, KaK [paBH/IO,
onJaB/jeHa, B ero raybuHe coXpaHseTcs TemIlepaTrypa Koc-
MHUYecKoro mpocrpasctsa. Ilpu naleHHu B BOAY TNOBEpX-
HOCTHBIE CJIOM OBICTPO OXJa)KAAIOTCS H €ro0 MNOBEPXHOCTh
IIOKPBIBAaeTCA KOPKOH JIbJa, KaK MOKPHIBAeTCA TOHKHM CJ0EM
Jpla OpoLIeHHBIH B BOLY CHJIBHO OXJa)XKAEHHBIH KYCOK xe-
Jaesa. _

daxr, onmHcaHHBIA B 3alaye, He BhiAyMaH, U COODIIEHHA
0 HeM NpPHUBOAHJIHUCH B HAY4YHOH NeyaTH.

Z4

OtonbeM MOJOBHHY XOJOJHOH BOJB B cocyn [ W NOMECTHM
€ro BHYTPb cocyha ¢ ropsue#t oao#. HeTpyaHo nojpcuuTaTh,
YTO B OTCYTCTBHH TEMJOBBLIX morepb B cocynax A u I’ yera-
HOBHTCS Temmnepatypa 60°C. 3atem monorpeTyio BOLy Hepe-
JabeM U3 cocyna I’ B mycToBaBIIHA cocyj B ¥ HOBTOpPHM OMH-
CaHHYIO MpOLEAYpPY € ocTaTKoM XosaoxHol Boasl. ITocne Toro
Kak OHa ¢ nomouibio cocyna I’ 6yner sBefena B cocyn A,
Boxa B 06OHX cocynax HpuUMeT Temmeparypy okojo 47°C.
Ecau Tenmeph mepesiHTh BOLY U3 cocyna [ Bcocyn B, to Tem-
nepatypa CMecH B NOC/EeJHEM OKa)KeTcs paBHOH NpHMEpHO
53°C. Takum obpasom, TpeGoBaHye 3aJaYyH BBIIOJHEHO, TaK
Kak XoJoJHas BojAa OKasadach Harpertodl Ao 53°C 3a cuet
oxnaxjedus ropsiuedl go 47°C, npuuem CMelIHBaHHS BOAHL
HE TPOH3BOAHNOCE.

Ecan 6B Bojna Owlila pa3jeseHa He Ha /[Be, a Ha 60Jb-
Hlee YHCJO YacTed, pasHHlla KOHEUHBIX TeMIepaTyp OKasa-
Jack Ovl 3HauuTeNbHee, NPH OeCKOHEYHO MajblX MOPUHAX
nepeHOCHMOH BOJBl Mpou3oie Obl NOJHBIH «0OMeH TeMIe-
parypami.

ITO B KAKOH-TO Mepe OCYUIECTBJseTCSd B TEXHHUECKHX
TeNn00OMeHHHKAX, Tle MO COOCHO pPacrnoJOXKeHHBIM TPY6-
KaM TEKYT HAaBCTPeuy APYr APYry ABa TOTOKa KHJIKOCTH
(u1u rasos) — x0N0AHBIH ¥ ropsauuil. [1pu focTaToOUHO AJHH-
HbIX TPyOKaX TPOHCXOAHT NPAKTHYECKH TOJHBIH «0OMeH
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TEeMIepaTypaMu», Kak . [ —
3TO NOKAa3aHO Ha pH- A —-—
cyHke 41, Eciu xe 1| |-
|
|

R
o=

HOTOKH ABHUTaMUCh OLI
B OJHOM HalpasJe-
HUH, TeMIneparypul
B JydlleM  cJayuae
TOJMBKO 6B - BBIPAB-
HAJHCD.

Xouerca elwe pas
TNOAYEPKHYTh, UTO HHU-
KaKoro  HapyleHus
TEeIJIOBLIX  3aKOHOB
(BTOpPOrO Hayana rep-
MOJHHAMHKH, O KOTO-
pOM CM. pelieHHsi 3agad 72—74) B omHCaHHBIX Npopeccax
He NPOHCXONHUT, TaK KaK BO BCeX cJayyasx TeMmhepatrypa XHi-
KOCTH, KOTOpOH mepengaercsl TemJO, OKa3biBaeTcs MeHble
TeMIepaTypbl KUAKOCTH, OTAAIOUIEHd TemI0. IJTO XOpOIIO
BUIHO M3 DHCYHKa 41, rie HHXHAA KpHBas IpejacrabJser
TEeMIepaTypy >XHAKOCTH, MOJAYy4Yaroel Temno.

ol e =

Puc. 41.

55

3a 0JHO H TO e BPEMS TeJNO OTAAeT B OKPYKaIOLEe Mpo-
CTpaHCTBO TeM OOJjblllee KOJTHYECTBO Telia, YeM CHJbHee
€ro TeMlepaTtypa OTJIHYaeTcs OT TeMnepaTyphl OKpYyKalo-
wel cpennl (3akoH Hetorona). Ilostomy ocThiBanue npouc-
XOJIUT BHayage GhICTPO, a 3aTeM Bce MeneHHee. CjefoBa-
TeAbHO, pa3yMHee BBUKAATh NATb MHUHYT BHauaJjde, Korzaa
TemJI0Ta TepsieTcs OCTbIBAIOLIHM TeJoM ObICTpee.

56

Jlast uaMepeHust TeMIiepaTypsl MOXKHO MOJh30BaThCs JIOGOMH
TeMnepaTypHon wwkajo#i. He usaMeHsiiorcs nNpH mepexoie Of
OJHOHU LIKaJbl K APYrOH, pasyMmeeTcs, U pU3HYECKHE 3aKOHBL.
Takum o0GpasoM, BelUMC/ACHHE KOJAUYECTBA Temla, HeoOGXOMH-
MOTO A/ HarpeBaHusl Tesaa, MOXHO BECTH [O IPeXHUM
¢dopmysnam. OpHako uHcjeHHble 3HAYEHHS TeX BEJIHYHUH,
B OnpefeleHHe KOTOPHIX BXOAHT IOHATHE TeMINepaTyphl,
O6yayr uHbiMH. Tak, HanpuMep, YUCIACHHOE 3HAYEHHE TElJIo-
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€MKOCTH BOJBI NIDH NEpEXoJe OT HIKaJibl ueJ'IbCﬂﬁ K mxam.

K0xnc
Peomopa Bospacraer B 1 25 pa3a TO €CThb OT 4,19 #2pad G

1o 523 ——= s paaR
Peomiopa nactynaer npu 80° KO/IHYECTBO TeIlla, HeobXo-
IUMOrO /19 -HarpeBaHus BO,IIbI OT TOYKH TasiHuA Jbja A0
KHIIeHHsI, OCTAaHeTCsl PeXHUM U paBHHIM 41,9 ko,

Ho Tak kak KuneHue Bom:r o mKkasne

57

B npuBeAeHHoM codu3Me 3aK/AIOUEeHO JIHIIb KasKylleecs
NpoTHBOpeule, TaK Kak B ofoux ciayuaax pabora NPOTHB
BHEIIHHX CHJ TNPOU3BOJHTCA He «cama coboil», «He Aapo-
BblM 06pa3oM», a 3a CyeT KakKoH-TO sHepruu. B nepBom cay-
yae 3Ta 3HEpPrus MOABOAUTCH K CHCTEMe H3BHE, OT Harpe-
Bartedsi, BO BTop0M~pa6ora NpoH3Be/eHa 3a cyer yObIIH
TAaK Ha3blBaeMOU BHYTpE€HHEH 3Hepruu reja.

BHYTpeHHAs SHEDPIHs Tela 3aBHCHUT OT CKOPOCTEH W B3a-
HMHOTO DPaclOJIOXKEHHS MOJEKY/]. DTO COOTBETCTBEHHO MO-
JEKYJASAPHO-KHHeTHYeCKast H MOJIeKYJAspHO-TOTeHUHAMbHAS
cocTaBisiolive BHyTpeHHe# suepruu. Ilpu sartsepnesanuu
JKHIKOCTH CYUIeCTBeHHBIM 06pas3oM MeHseTcCd
XapakTep ABHXEHHS H PAacnojJOXeHHe MOJe-
KyJ, XOTS HX CKOPOCTH OCTAIOTCH NPaKTHYECKH HEH3IMEH-
HBIMH. MoOJIeKy/bl B KPHUCTAJJIHUECKOH peleTKe TBepaoro
Tella PacnojaraoTcs B CTPOroM MOpAMKe, KOTOPOMY COOT-
BETCTBYET MHHHMYM MOJEKYNAPHO-NOTEHUHANbHOW COCTaB-
aqiouiesn sHepruu. «Msamumek» 5Heprud BHIAesseTcs — 9TO
TaK Ha3biBaeMasi TelJsOoTa 3aTBepAeBaHHS HJH TeNaoTa
niasnenns, MMeHHO 3a ee cueT U NPOUCXOAHT PaspylIeHHE
repMeTHYecKH 3aKYMOPEeHHOro YYTYHHOTO liapa IpH 3aMep-
3aHUM HAJUTOH B HEro BOAHL.

Paccmorpum eme ogun npumep. Iloka B umiauHip nmapo-
BOH MalllHHBI TIOCTYyIlaeT nap H3 KoTJa, pabora no nepeme-
IEHHUIO TIOPIIHS COBEPIIASTCH 3a CYET IHEPTruH, MOABOAUMOI
¢ napom u3 kotia. OZHAKO TOC/€ TAK HAa3bIBAEMOH «OTCEUKH
napa», KOrjia IHMJHHAD OKa3plBaercs Pa3oGUIEHHBIM € KOT-
JIOM, ap MepeMellaeT NoplieHb 3a cueT YOblIH BHYTPEHHel
SHEpPrHH, a MUMEHHO MOJIEeKYJAPHO-KHHETHUYEeCKOH ee CcOCTaB-
asioitedr. Ilpn aTom nap oxnaxnjaercsa. Pa6ora ¢ orcedukoi
TO3BOJAET [OJIHEE HCNOJb30BATh 9HEPTHIO Napa.



sa B Lol T

Kak'u B codusme ¢ HCUE3HOBEHHEM NOTeHHMAJLHOH 3Hep-
tau yras (cM. 3afady 32), pelleHHe He COCTaBHT “Tpyja:
HEPrusl He MOXKeT HCUe3HYTh GecclieJHO, OHA JIHLIL nepexo-
JIUT W3 OJHOrQ BHAA B Apyrof. leficTBuTENbHO, AOCTATOYHO
TOUHbl€ M3MEpEHus TOKasaan Obl, YTo Iocje pPacTBOPEHuA
COTHYTOH INpY:XUHB TeMIepaTypa KHCJIOTH OKa)eTrcd
HECKOJIbKO BBILlE, YeM B TOM cJayuae, KOrja pacTBOpPSeTCS
HEeCOrHyTas Npy:xKHHa. BrpoueM, nmoBbIIIeHHE TeMnepaTyphbl .
HACTOJBKO MaJjo, YyTo He MOKeTr OblTh OGHAPYXKEHO Mpo-
" CTBIMH CcpejcTBaMH, U OBJIO OBl COBepLIEHHO Oe3HalexHO
OBITATBCS BOCIOJIB30BATbCA JAJIS1 3TOR nean OObLIUHBIM Tep-
MOMETPOM.

39

Pa6ora — 310 mporiece, B pe3yabTare KOTOPOro NPOHCXOLUT
nepegaya 3Heprum OT OAHOro teqa K Apyromy. KoimyecTso
nepelaHHON HEPrHH B 3TOM cCJyuyae OnpefessieTcsi IPOH3-
BeleHHEM CHJIbl Ha TYTb (€CJIW, KOHEYHO, HanpaB/jeHusl 3THX
JIByX BEKTOPOB COBINAajal0T; B IPOTUBHOM CJIyyae nosiBJsieTcs
TpeTHH COMHOMKHTEJb — KOCHHYC Yyrja MexXAy HarpasJe-
HUSMHU TepeMeIieHHss U CHJBI).

PaGora — 0HH M3 BO3MOKHBIX, HO He €JMHCTBEHHBbIH
crocob mepefaun 3Hepruu. He meHee 4acTo B XKH3HH NPHUXO-
JUTCS CTAJKHBATbhCs €O BTOPBIM cnocobom of6MeHa 3Hep-
rueil Mex/Jy TeJaMH — Telsonepenaves.

Pakera «BHCHT» B BO3JYyX€ HENOABHXHO, XOTH JBHTa-
teqn ee paGoraior. ITocKoabKY mepeMelieHHe OTCYTCTBYeT,
paGora paBHa Hymio. Ho 370 BOBCe He O3HauaeT, YTO 3HEp-
TUsl COXIKEHHOTO B paKeTe TOILIHBa Hcue3aer GeccienHO,—
rasel, BblIeTalOlHe H3 [I03 pakKeThl, Harpethl 4O BBICOKOH
TeMIepaTyps U YHOCAT ¢ co6o#f SHEPruio, paHee 3aKJIOUEH-
HYI0 B TOIVIUBHBIX 6akax.

60

Kak 3T0 yxe oTmMeuasoch B PElUEHHH NpeAblAywtell 3aaauy,
CYUIECTBYIOT AB€, H TOJBKO /[BE€, NPUHIMIIHAJLHO Ppasind-
Hple (opMbl O6MeHa 3Hepruel Mexnay TesaMH — Iponecce
paborbr (ynopsiioyeHHas Nepefaya 3HePTHH OT ONHMX TeJ
IpYyraM) © [pouecc Telvlonepenaust - (HEYIOPsSAOYEHHAs
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¢dopma). Hecmorps Ha KayecTBeHHOE pas/iHyHe, OHH MOFYT
MPHUBECTH K ONMHAKOBBIM pe3yjbrartaM. MIMEHHO B 3TOM H CO-
CTOMT 3KBHBAJIEHTHOCTh Temsaa W pabotbl *. Paccmorpum
OIMH KOHKPETHHIH MpuMep.

[Mycrs B mUJAKHApPE NOJA TNOpPIHHEM 3aKJIOyeH BO3IYX..
Ero MOXHO Harperb HeCKOJNbKHMHE crnocobfaMu. MoOXxHO, Ha-
npuMep, NOOABCAHUTHL TeIUIO OT HEKOTOPOro Harpesareds,
NpeiBaPHUTENLHO 3aKPENHB MOPLIEHL B ONpejeJeHHOM M0J0-
KeHHd. B aroM caydae mpomecc, B KOTOPOM IIPHHHUMAET
ydacTHe Tas, HaswBaercss uzoxopuueckum. [lpn wHzoxo0-
pUYeCKOM HarpeBaHHH TeNVIOEMKOCTb BO3JyXa paBHa
0,73 k0oxc/Ke - epad, H KOJHUECTBO Temaa, HeOOXOAUMOTO A/
HarpeBanua 1 xe posayxa ua 1 epad, 6y11€T B 3TOM cJaydae
paBHO:

Q=M. c,At =1 r2-0,73 -1 epad = 0,73 koo,

K2 pad
rie yepes ¢, 0603HaueHa yje/bHasi TEIOEMKOCTh MPH H30-
XOpUYeCKOM TpoLecce.

ITockonbKy MOpLIEHb 3aKpelJeH, ra3 He copepllaer pa-
GOTsl MPOTHB BHEUIHMX CHJI H BCE NOJBEJEHHOE TemIo —
0,73 k0 — uper Ha yBeJWueHHe BHYTpPeHHel 3Heprud rasa,
KOTOpOe MPHBOJHT K NOBBHILIEHHIO TeMneparypbl Ha | epad.

OIHaKO TAKOTrO K€ yBEeJHYeHHUs TeMIepaTyphl U TaKoro
JKe yBeJHUeHHst BHYTpEHHeH 3HePruu rasa MOMKHO Jo6HThCH
H APYTHM TYTE€M — NOABEAS SHEPTHIO He MyTeM Temjorepe-
Iau¥, a COBEPIIHB Hal rasom pabory, CKas ero.

[Ipouece, npoucxondiuil 6e3 TemIooOMeHa ¢ OKpyxalo-
LIHMH TeJaMu, Has3piBaeTcsl ajuabaTHbiM (HJAH agHabatnye-
ckuM), Urobu nmpouecc Hocua anuabatHbfl Xxapakrep, Heo6-
XOJUMO a3 3aKJI04UHThL B a0COMIOTHO HETemoNPOBOLHYIO
060y10uKy. JLOCTaTOUHO XOpOWIHM NPHOJAHKEHHEM K 3TOMY
HeaNbHOMY C/yYalo ABASETCH CHCTEMA, HAXOAAAsACHA B CTEK-
JITHHOM COCYJe € JBOHHBIMH HocepeOpeHHbIMH CTEHKaMH, U3
TPOCTPAaHCTBA MeXJY KOTODHIMH YAaldeH BO3RyX (cocyn
Hbwoapa).

[Tpaktuyeckn aguabaTHeiM OyLYyT Takxke O4eHb OLICTPO
nporekamlHe npoueccH. [IpH oueHb GLICTPOM CKaTHH rasa
TEIVIOOOMEH € OKDYXKAIIUMMH TejaMH He YCleBaeT mpo-

* TTogpo6uee 06 s1oM cMm.: K. A. Myrnaos, Kype dusukn, 1. I,
§ 128, «Tepmonnuamnqecme conep}xaﬂne NOHATHHA «TemwTa» 3 «paﬁo-
Ta», r UTTJ, M., 1954

114



H30HTH, M YBEJMYEHHE BHYTDEHHeH 3SHepPruM rasa paBHO
paﬁoTe [0 ero CXKaTHIO. YBeJquueHHe BHYTPEHHEH 3HeprHu
npu axuabaTHYECKOM CXKATHUH CONMPOBOKAAeTCA POCTOM TeM-
nepaTyphel, KOTOPOe XOpOWIO H3BECTHO BEJOCHIEJHCTAaM
H mlodepaM no HarpeBaHmo Hacoca NpH HaKayWBaHHU CIY-
CTHBIIHX LIHH.

M3 TepMOAHHAMHKH H3BECTHO, 4TO OObeM raza H €ro
TemMneparypa CBI3aHBl Npu anunabaTHYeCKOM Iipolecce cJje-
AYIOUHM obpasoM:

T Vit=1,- Vi,

rie T — temnepartypa rasa no mkaje KeabBuHa H y — no-
CTOsIHHAS BequYYHa (OTHOLUEHHE TENJOEeMKOCTed MpH H30-
6apHyeCcKOM H H30XODHYECKOM HarpeBaHHH), paBHas IJd
Bo3ayxa 1,4.

Tlosnarasn nmepsoHauanbHBIA o6beM, 3aHUMaeMmbli | Ke
BO3Ayxa, paBHbIM 1 3 u HauasnbHylo Temnepatypy 273°K,
NOJyuyuM ZJas oObeMa, B0 KOTOpPOro Hajo ajuabaTHyecKH
cxKatb ras, uroful ero remneparypa crasa 274°K, caenyio-

Liiee 3HayeHue:
0,4 /5790
/273 3
—l/-— =1# 97 = 0,99 a3,
61

Ecau naxe B3ATb BelllecTBO € 0oabLIIMM KO3(PHIHEHTOM
TEIJIOBOrO PACIIHPEHHs], TO BEJIHYHHA ——— BCE PABHO OKa-
apipaercd MHoro Menble —273°C, 10 ecth aBCOJIOTHOrO

ayas. Tak mas cBuHOa o paBHo 3-107% epad-! u —7'1‘-==

= —3.10% 2pad. TlomobHrie TeMIepaTypsl NPHHIUNHKAILHO
HEJLOCTHIKHUMBL.

ITpu pasBope coduaMa BaxKHO yKasaTb Ha 3aBHCHMOCTb
k03¢ QHUIHEHTa TeIJIOBOTO PAaCLIHPeHHs OT TeMIepaTyphl.

62

Hago Bceria pasinuyate CHJIY, NPOH3BOASULYIO paéory,
d- CHJIY, IIPOTHB KOTOpO#H paborta mpoussoiurcs. BennuuHbl
STHX CHJI MHOTJ4 W He COBNAjaloT, MO3TOMY M NPOH3BeAeH-
Hble HMH PaBOTHI IPH OJHOM B TOM Ke NYTH MOI'YT 0Ka3athbes
pasAMYHBIMH HE TOJNbKO MO 3HAKY (tak ofcrour geno
BCEerga), Ho U [0 BeJHUHHE.
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Tloasumag, wanpumep, rupio Maocoir 1 'ke' HA BBRICOTY .
1 M, M coBepmaeM paGory A=M.g.H=1 ke-9,8 m/cex?.
+1 #=9,8 du ToabKO B TOM Ciyuae, ey NPHUKIaAbIBaeM BO
BpeMs1 MOABEMa K THPe CHay BequunHofi poBHO 9.8 w.
3arpaueHHas HaMi 9HEPrUsi B 5TOM cJyyae LeJHKOM HIAeT
| Ha yBesIHYeHHE TOTEHIHAJbHONU SHEPTHH THPH.

Ho Beap MomxHO, mOnHHMasi THPIO, TIPHKJIAIBIBATD cuaTy
6osbute, uem 9,8 #. B 3TOM cayuae «maaunieks cuabl GyIeT
OPHBOAHTb K YCKODEHHOMY /[BHIKEHHIO UM NOCTENeHHOMY
YBEJIMYCHUIO KHHETHUYeCKOH sHepruu rupu. CyMMma IOTEH-
UMasbHOH W KHHETHYECKOH SHeprHH THPH HA BhIcoTe 1 A
Oyger paBHa paboTe, NMpPOH3BeAeHHON PYKQil uyenOBeKa Ha
S5TOM NyTH.

B paccmarpuBaeMol 3ajave TaKKe cymeCTByeT cuia,
NpoH3BOAsilasl pa6oTy,— CHia aTMOC(epPHOro AaBJEHHS —
M cuJ1a, MPOTHB KOTOPOH NPOH3BOAMTCS pabota — BEC CTOJ-
6uKa pTYTH, BouleAued B TpyOKY,

PaGora nepso#i cunbl 151 ofeux TpyOOK OAHHaKOBa
i MoxeT ObITb BBIYHCJEHA MO GopMysae

Agr = Par* v,

rZe p.. —AaTMocepHOoe naBjeHue u V — BHYTpeHHHE 006%b-
eM KaxJoH TPYOKH.

Uro xe Kacaercs BTOPOH CHJIBI, TO HPOHU3BEAEHHYID el
paboTy MOXHO B MPHHUHUIE PACCUHTATH MO TAKOH Xxe ¢op-
myae. OAHAKO MPAKTHUECKH cAeaTh 5TO HE TaK-TO IHPOCTO,
TaK KakK cJeJyeT YUYHThIBATL, YTO BO BPEMs 3aNOJHEHHUs
Tpy6KH FaBjeHue cTOA0HKA pPTyTH OYAET HENnpephiBHO Me-
natbesd, HenmocpeacTBeHHO nocsie OTKPBIBAHHA KPAHOB OHO
paBHO HYJK, TaK Kak B TPyGKax PTYTH elle HeT. 3arteM
CHJIBI AABJEHHS pacTyT BMecTe ¢ BHICOTOH CToNGHKOB. Bos-
pacraHHe MpPOHCXOZHT MeJJjieHHee B mpaBoil TpyOke, rie
pasjayTHe pacrnoJioKeHO HHXXe,— Beflb NMOKa OHO HE 3amnoJ-
HUTCSL PTYTBIO, AaBJEHHE MeHseTcs OueHbp MaJo. [lostomy
cpejHee AaBjeHue okasbiBaercs 6oJsblie B JeBOH TpyOke,
MOCKOJIbKY BBICOTA CTOJOHKA PTYTH 3JeCh Cpa3y YBeJHUH-
Baercsi 6picTpo. CoejoBaTespHO, U paboTa NPOTHB CHJ AAB-
JIeHHs 3Jlech CKasblBaercs Gouiblle.

Taxkum o6pasom, pabora cua armocdepHOro HaBJeHHSA
OJMHAaKOBa B 00OWMX cJyyasX, HO TPOH3BOJUTCS OHa He
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TOMLKO JUIsl- TOLO, YTOOH YBEJHUHTh. NOTEHUHANbHYIO SHEp-
" FHIO ‘PTYTH, -HO TaKXe W AJs1 TOro, 4yrobn NpHBeciH e€e
B YCKODEHHOe. ABHIKEHHE, a TaKKe, YToObl TNPeonoieTh €HJbl
tpeHns. [Ipy octaHoBKe PTYTH ee KHHEeTHYecKas 3SHeprus
npeppauiaercs B Temio. TOYHO Tak XKe CONPOBOXKAAerca Ha-
rpeBAHYEM TPEHHE PTYTH O CTEHKH TPYGOK.

CyMMa KOJMHYECTB Telljia, Mollejliero Ha HarpeBaHHe
PTYTH ¥ Ha yBeJuueHHe ee TOTeHIWaJJbHONH SHEPTHH, B 060HX
cayyasx paBHa pafore cun atMocdepHOro AasJjeHHs, HO
OTHOCHTE/IbHASl BEJIHYKHHA BTOPOro cjaraemMoro 6oJblie s
J€BOH TPYOKH,

63

Yacro Te uau HHble W3MEHEHWs, NPOUCXOASIME C TeJaMH,
YCKOJb3al0T OT Hallero BHUMAHHUSA He NOTOMY, UTO HX HeT
B0oOOMIe, HO BCJAEACTBHE CBOCH HE3HAYUTENbHOCTH.

IMomgHAaTHe cMmauuBalomiedl MXUAKOCTH B KalHJJISAPHBIX
TpyOXax NMpOHCXOJAUT 3a cuer YOBIIH BHYTpeHHeH 3SHepPrHu
xKugkoctH. OJHaKO CONPOBOKAAIOLIEE NOABEM TOHHKEHHE
TeMIEpaTyphl CAHIIKOM Majo, uToObl ero MOXKHO OBLIO
JIeTKO OBHAPYIKHUTE.

Ilycrp macca kuakocTH, BolueAuie#l B Kanu/aiasp, pasHa
M wu BeicoTa noibema cocraBuia [, Toria npouspeieHHas
KaNWJIAPHBIME CHWJIaMH paboTa 10 yBENUUYEHHIO NOTEHIH-
aJbHOH 3HEPrHH KHUJAKOCTH MOXeT ObITb 3anucaHa cJe-
AyomuM o6pasom: :

1

: 1
rae g — yCKOpenue CHJIbl TSKeCTH. MHOXHTeNb = BBeJeH
NOTOMY, YTO LEHTP TAXKECTH XUIKOCTH B Kamwuispe oKa-
H
3ajicsl MOJHATHIM HA BBICOTY =5~ Hal MOBEPXHOCTBIO KHI-

KOCTH B COCYZe. X
Pa6oTa KanuaJIsIpHBIX CHJ, KaK MBI y¥e FOBOPHJIH, paB-
Ha yObliu BHYTpeHHe#l sHepruu. [103TOMY NMOHHIKEHHE TeM-
mepatypbl Mbl MOXeM HaiTH, pasje/HB IOJYYeHHOE BhIDa-
JKeHHe Ha Maccy XHAKOCTH M u ee YACJAbBHYIO TeIUlOeM-

KOCTb ¢
M =4 MgH:Mc =5 £2,

[4
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ITopcraBuB ciofa 3HaAueHKe BHICOTH MOABEMAa KHJAKOCTA
8 TOHKOH TPYOKe, B3fTOC M3 yqeéﬂuxa ¢usukyu A4 IX KJac-
ca, MOJYyYHUM:
1
5

2s ¢

"RgD = RD

rie o -— Ko3(Q(UUUEHT TOBEePXHOCTHOTO HATSIIKEHHST MXHI-
koctd, D —ee maorsocth ¥ R — paauyc KamuwisipHON
TpyOKHU.

[Iycts paguyc xanuaaspuoit TpyGxku paseH 1 mm=

=0,001 M, a XHAKOCTBIO snaBJIsieTcd BOJA, AJsA KOTOPOH

e
yAaeJbHas TenJOEMKOCTh cOcTaBJjsier 4 192—2p715 , Kosadpdu-

At =

sl

IHEHT MOBEPXHOCTHOrO HaTsukeHus pasen 0,07 -;n— H IVIOT=
Ke
HOCThL paBHa 10° -5 loraa
0 H
07—

At = ——=17-10-% 2pao!
4190 -10-3 s 10—~

Kz-2pad

QaxTHYEeCKH 3Ke MNOHMXKeHHe TeMmIepatypsl Oyaer elle
MeHbllie, TaK Kak pa60Ta copepuiaercsd 3a cyer yObLIH BHYT-
peHHell 3HePrUU BCell XKMIKOCTH, a4 HE TOJLKO e€ 4acTH, BO-
menmell B Kanuagasap. :

Pasymeercs, BO3HHKAO{as PasHOCTb TeMmepatyp Me}K-
Iy KUAKOCTBIO H OKpyXamoliell cpeaod 3aTeM HCYE3aerT,
uTo eie GoJibllie 3aTpyAHAET ee obHApYyXKeHUe,

Caenyer fo06aBHTb, UTO MPH BHIYUCJECHUH BO3HHKAOLEH
pasHOCTH TeMilepatyp ciefoBano 6wl 6Gpath ajpuabartu-
gyecku#i (cM. pemeHune 3agaun Ne 60) kosdduuuedar no-
BEPXHOCTHOT'O HATSKeHHf, TaK KaK TNOAbeM KHIKOCTH IO
TpyOKe TIPOHCXOAMUT AOBOJNBLHO OblcTpo. OAHAKO ydyauiHMcs
9TO NOHSATHE HEe3HaKoMO, a oumunGKa He TAK YX BEJHKa,
qT00H CYLHECTBeHHO NOBJHUATh HA KOHEUHBIH BHIBOZ,

64

PacrBop caxapa B Boje HMeer O00JblIHi KO3 PUUHEHT NO-
BEPXHOCTHOTO HATSKeHHs (OOJMBLIYI0 YAENbHYIO HOBEpX-
HOCTHYIO 5HEPTHI0), uem YHCTass BOAd. BceiepcTBHe 3TOro
HOBerHOCTb 3aHuMaeMasi pacTBOpDOM caxapa, CTPEMHTCS
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N

COKPaTUThCH, yBJeKas 3a coOOH COMYKH K KYCOUKY caxapa.
[Ipy pacTBOpeHHH MBblJa HaTsXKeHHe BONbl YMeHblaeTcs,
NMOBEPXHOCTh, 3aHATAs MEUIBHEIM PacTBOPOM, — YBEJIHUH-
BaeTcs, M CHHYKH VXOIAT BeCJae] 3a rpaﬂnuen C YMCTOH
BOJOH K KDafaM Tapemm

65

CoBepliIeHHO O4HOPOAHAS HWUTh AEHCTBUTENHHO He 0GOpBa-
Jgacb 6bl. [Ipn Harpyske, npesbllnapolied npeiesa ynpyroctu
MaTepHaJa HHTH, OHa Hauaja OBl «Teub», PABHOMEPHO YTOH-
yasich 10 BCEH AJNHHE,

B kakoi-to Mepe TakuM oOpasoM BeAyT cebs a Mo p b-
Hble (He UMeollHe YNOPS/A0YeHHOH CTPYKTYpPH B pacHoJIO-
JKEHUH aTOMOB) Tejia. XapakTepHbIM NPUMEPOM MOBEEHHA
aMOpGhHBIX Tesl Mo BAHAHHEM HArpyskH MOXKeET CJYXKHTb
pactaxeHue Kaniau cupona, Oauako u3 dakrra ee «Becko-
HEYHOro» pacTsixKeHHsi ((paKTHUECKH H [/ HAeaTbHOTO
aMopgHOTO Tesa J0JXKEH HACTYMHTD Pa3phiB, X0TA Gb Nocjie
TOTO KaK HHTb CTaHeT TOJUIHHOH B aTroM) HHKaK He cJle-
nyet, 6e3yc/aoBHO, ee GecKOHeUHasi NPOUYHOCTb.

Kpucrannuueckne Ttesa HHKOrga #e ObIBAlOT COBEpILEH-
HO OJAHOPOAHBIMH. DTOMY ITIpEXK/€e BCETO NPENnATCTBYET aTOM-
Hoe cTpoeHue. Jlaxe B BecbMa COBEPIIEHHBIX KpHCTa/AJIax
CYILECTBYIOT MECTHBl€ HCKaXK€HHsl CTPOrofil MepPHOJHYHOCTH
B PacnoJioKeHHH aTOMOB, BO3HHKalolMe HNPH pocTe KpH-
CTa/J0B BO BpeMsl KPHCTAMAM3aNUN, DTH UCKAXKEHHS H fB-
JAIOTCS cabplMy MecTaMH, ¢ KOTOPBIX HauMHaeTcs paspy-
wenne, Yem GoJiblile KpUCTAJJIHUECKOE TeJI0, TEM TpY/JHee
n3bexatb HckakeHud. HaobGoport, yaaercd HoJayuuTb OUeHb
MaJieHbKHe KPDHCTAMJIHKH B BH/JEe TOHKHX HHTell (MX NPHHATO
cefluac Ha3bIBaThb «yCcaMH»), MOUYTH COBEpIIEHHO He HMEIo-
wue nedertos. TakHe KpHCTaMAbl UMEIOT TIPOUHOCTD, B COT-
HH H TBICSIYH DPas MPEBbINIAIOILYI0 IPOYHOCTb OOBIUHBIX *,
HecomHeHHO, cO BpeMeHeM YeJOBEUECTBO HAYUHTCH HOJMAY-
gaTh M JOCTaTOyHO Goabline O6e3AedeKTHHE KPHCTaJJb,
NPUTOAHBIE [JIs1 TIPAKTHUECKOTO HCHOJb30BaHMS,

CyuiecTBeHHO CHUKAIOT TPOUHOCTD KPHCTAMJIHUCCKHX TEN
TaKxe H MHMKDOTDEILUHHbI Ha NOBEPXHOCTH. ¥Y/aJsdsl NOBepX-

* Cm., HanpuMep, cTaTbH B KypHaJje «IOnwil rexnux» «Cpepxnpou-
HEl MeTalsi 6e3 AHCJOKALMI» (1959, Ne 5, crp. 22) u «Bopona na me-
raaaax» (1959, Ne 7, crp. 28).
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HOCTHHIH CJO#i C WpHCTaAJda KaMEHHOH coJiy MyTEM ee pac-
TBOpenuss B oObmHO#l Bone, akajzemuky A. ©. Hodoe
(1880—1960 rr.) ymaaocb NOBHICHTb NPOUHOCTH -KPHCTANLION
B COTHH pas, - ‘

66

OtBeTuTb Ha MOCTABJEHHLIH BONPOC HOMOXKET HECJIOXKHBIN
onulT, Bo3bMeM Kesle3HYIO MM MEAHYIO [IPOBOJIOKY AMaMeT-
poM 1—2 mm u cunepHO HarpeeMm ee B neuu. Ilocne oTxura
NPOBOJIOKA CTaHET OUeHb NOAATJHBON — ee JIeTKO COrHYTh,
cBUTb B KoJbuo. OfHako eciu mnepern6aTh NIPOBOJIOKY H3
CTOPOHEl B CTOPOHY HECKOJIbKO pa3, TO ¢ KaXAblM pa3oM
NpoBoJioKa GyAeT CTAaHOBHTBCS Bce OGoJiee HeNOAATAUBOM.
OTo siBJIeHHe YIPOUHEHHsI MaTepHajoB HOA /JeHCTBHEM Ha-
TPY3KH Ha3blBaeTcs HaKJje 110 M. YIpoyHeHHe TaKOro THIA
MOXHO OOBSICHHTD B3aHMHOH KoMmeHcauueil gehekToB pas-
JIMYHOTO THMA, HMEBLIMXCS B KDHCTAJJIHUECKOH pelleTKe.
Teopus aTOro BOmpoca C/OXKHa M He MoxeT OBITb 34ech
H3/I0KeHa [JO0CTaTOYHO CTPOro *.

B mpouecce BosioueHus] NMPOHCXOAWT HAKJEN, B Pe3yib-
TaTe KOTOPOTO [POBOJIOKA, NpOLIeIIIas BOJIOYHABHBIHA ria-
30K, ymnpouHsietcsl. Ecau BosioueHHe TNPOM3BOAHUTCS MHOTO-
KpaTHO, NPOBOJOKY Nepe] KaxKAblM MOCAeYIONHM BOJOUe-
HHEM OTIKHIalOT, YTOOBl O6JErYuTh MIPOUECC.

67

ITpu moGoii. TeMnepatype BHYTPH XKH/IKOCTH HMEIOTCST Kak
Gosiee OBICTDHIE, TaK M OoJiee MeaJieHHble MOJieKyanl. Mcma-
peHHe NPOHCXOJAHT 32 CUeT VXoja M3 XKUAKocTH bosee Obl-
CTPBHIX MOJIeKyJ, 00JajalomuX SHEPTHAMHM, NOCTATOUHBIMH
JUIl 1PecJ0JIeHHsI CHJl CLEIUVIEHHS] ¢ OCTaJIbHOH 4acTbio
KHAKOCTH. C yXOJ0M OBICTPHIX MOJIEKYJl CPelHdAsl CKOPOCTb
OCTaBIIKXCSl YMEHbINACTCA; yMeHbIIAaeTCsl TakxKe M cpeHsad
TeMiepaTtypa XHAKOCTH; KoTopasi, Kak 00 3TOM BIepBble
doraganca M. B. Jlomonocos (1711—1765 rr.), ompene-
JAsieTcsl cpefHell ckopoctblo Mojekysa. [Tocie aroro Temne-
parypel nepectaloT ObBITh PaBHBIMH U CTAHOBHTCSI BO3MOX-
HBIM TeMJI006MeEH.

* Cum. kuury M. A, Opudra «Teopus Auc/oKalHii B MeTaanax Hu ee
npumenetide», uaf. AH CCCP, 1959.
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Xors crynentka u poGena (Bedb cpelH 3K3aMeHaTOPOB Gbin
caM Bejukuit D. ®PepMu), oHa Bce XKe coobpa3una 4 OTBe-
THJIA NPaBHIBLHO:

«Koraa :xkapsiT, KHIMT He MacJo, a BOJa, cOfepxKa-
Imasicst B mHLIE».

U peiicTBuTeNbHO, TOKA He BHIKMIHT BCA BOAa, TeMIepa-
typa He noauumercs Bbime 100°C. Tlo 3roil ke npuunHe
MOJKHO BCKHISITHTH BOJY B OyMa’kHONl BOpOHKe.

€9

C yMeHbUieHHEM RaBJeHHS BoJa AEHCTBUTENBHO 3aKMMaer
npu Gosnee uu3kofi Temnepartype. Ilostomy Ha ropax, rae
aTMochepHOe naBJeHHe MeHbIle, 4eM Ha YPOBHe Mops,
KUNATOK MOXKeT HMeTh TeMneparypy 80°C, nanpumep, u 1a-
3Ke HMXKe, TaK KaK NOHMKEeHHe TOUKM KHIIEHHS BOJABLI COCTaB-
JsieT npuMepho 3° Ha Kaxabll KujoMmerp mogweMa. C aTtum
sBJAEHHEeM XOPOIIO 3HAKOMB! AaJbHHHUCTHI, HCHOJb3YIOLIHE
€ro jJist OTpe/eneHist JOCTHTHYTON BBICOTHI

Ho Beapr Baxen He cam (axkT KuneHus, a TeMHepa-
Typa gunatga. KoMy, B caMoM Jese, HYKEH <KHIISITOK»
¢ remneparypoli, Hanpumep, 60°C?! B TakoM «KunsiTKe» He
pasBapuTcsl Msico uaH pbiba, OH He NPUrOfeH AJs1 CTepPHUJIH-
3alHY MeIMIHHCKHX MUHCTPYMEHTOB, Aaxe He BCAKHHU JI06HU-
TeJlb YJOBJETBOPUTCSA YaeM TaKoH teMmmepaTtyphi!

Hauanpuuk 4-t CopercKoil aHTapKTHYeCKOH KCHeJAHIIUH
A. T. [pankue paccKasbiBaj, 4TO BO BpeMsl [epexoja Mo
tpacce Mupubll — IOXHBI/I reorpaduueckufi nogioc —
crannusa <«BocTOK» TyceHMUHBIM Be3fexofaM «XapbKOB-
YaHKa» NPHXOAMJIOCH NOJHUMAThCS Ha BecoTy 3500 # u 6o-
Jgee. B aTux ycJoBHAX NpaKTHUECKH HEBO3MOXKHO ObLIO Ba-
PHTb MHUILY, TaK KaK K3-3a HU3KOTO aTMocgepHOro AabJie-
HHs BOJ/la HauWHAja KHTEeTb YiKe NpuMepHo npu 55—60°
H, YTOOBHl, HalNpHMepP, CBapUTb MsICO, NPUXOAMJIOCH TPATHTH
1IeCTh-CéMb YacOB. B fasbHeHileM MOJSIPHUKH YCTAHOBHJIHU
Ha Be3Jlex0/ax 3AeKTpokaMOGy3sl ¢ aBTOK/IaBOM ¥,

* Yro6hl corsiacoBaTh NpPUBEACHHbIE nmbpbl caefyeT UMeThb B BUAY,
uto AHTapKTHKa pachno/ioXeHa B 06/acTi HOHHIKEHHOrO aTM0c¢epHoro
napienus. Takwe o6AacTH B MeTeOPOJOrHH HPUHSTO HA3HBATH aTMO-
chepHBIMH JIeHPECCUAMH,

9 B, H. JNanre . 121
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Kak w™mbl yke rosopusu o6 3TOM B mpelblAyiiell 3adaue,
TeMIlepaTypa KHINEHHSA BOABI 3aBHCUT OT jJaBJjenud. [lpu
copoka atMoc¢epax, B YacTHOCTH, TOUKA KHIIEHHSA BOXBL
cocraBasier 249,3°C. B 1o XKe BpeMmst TeMmeparypa nsiaBJe-
HHS OJIOBA NPH 3TOM JAaBJeHHH MPAKTHUECKH He OT/JIHUAeTCH
or 232°C —reMneparypsl I[UIaBJEHHS TIPH HOPMAJbHOM
atrMocepHOM AasieHdu. Takum o6pas3oM, B Boae, HaXOAs-
Hiefica npu Aasaenun 40 atmocdep, AeHCTBUTEABHO MOXKHO
pacnyiaBuTh OJIOBO.

MoxHO M 06Keubcsi KYCKOM JibAa. Kak nmokaszaau OIbl<
ol TamMmmana u BpuikmeHna, npy MOBHIIEHHOM JaBjieHUH
CTPYKTYPa OOBLIYHOTO JibJa MEHAETCS — OH TEePEeXOIHT B HO-
Bble KpHCTa/Jaudeckne MoaHbukanuu. TamMman oOGHAPyXHJ
CYLIECTBOBaHHR Tpex Buios Jbaa —Jjea II, Il n IV (3Ha-
KOMBIl HaMm OOwiuHbIH Jeg— 310 Jaen 1), HccneaoBanus
BpuaxMena no3BosHaAH OOHADYXHTH ellle ABe MOANGHUKA-
uun —aed V u jgen VI Ilpu npasaenunn 20000 armocdep
nocneHHH OcTaeTcsl TBEPAbIM jaxe Npu TeMmneparype 75°C
BhIIIe HYJs. A ecsiu NOBBICHTE daBJienue, jea VI moxer cy-
IeCTBOBATh NpH eule Gosiee BHICOKHX temmepaTypax. Takum
JIbJOM BIIOJIHE MOXHO O0K€Ub PYKH.

71

Pacuersl nzobperartens neBepHul, Tak kKak 1009%-Hasa 3KoHO-
MHS TONJHMBA O3HaYaka Obl BO3MOMKHOCTb OCYLIECTBJEHUS
BEUHOTO ABHraTessl.

TIpuMeHeHHe BCeX TPeX YCOBEPILEHCTBOBAHHI BMeECTE CY-
JHT, 6€3YCa0BHO, OGJBLUIYIO IKOHOMHIO, UeM KaxKjaoe n3obpe-
TeHHEe B OTHEJLHOCTH, HO, KOHeuHo, He 100%.

IAs npocToTH MojcueTa MOJAOXKHM, YTO JO NPUMEHEHHS:
nzobpereHHil ycranoBka norpebJsia 100 ke TomjauBa B yac.
[Tocnie mpuMeHeHHs nepBoro M306peTeHHs PacXo/ TOMJHBA
coxpartuacs Ao 70 ke B uac.

Bropoe ycoBepuieHCTBOBaHHE MO3BOJSET 3KOHOMUTD ellle
25%, no yxe or 70 ke! Takum o6pa3oM, noc/ie NpHMEHEHH:
JIBYX n300peTeHul OHOBPEMEHHO PacXOJ TOIVIHBA COCTABHT
52,5 kefuac. HakoHel, TpeTbe H306peTEHHE, SKOHOMSIIIEE E[Ile
459, TomnamuBa, MO3BOJNUT CHH3UTL ero pacxon no 28,9 kefuac.

OxkoHuaTeJibHasl BEAMYHHA HEe 3aBHCHT OT TOTO, B KaKO#
IOC/NeAOBATENbHOCTH [POU3BOAMJCA pacuer. Bo Bcex cay-
yasix 3KOHOMHA cocTapaser okoJo 71,1%.
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Hapsany c 3aKOHOM COXpaHEHHS SHePruu TepMoJHHaMH-
KOU—OTAE/NOM (DH3HKH, H3YYaIOIMM CBS3b M B3aHMoONpeBpa-
HIeHWEe pA3JIMYHbIX BHAOB 3HEDPrHH, TEIIOTHI H PaboThl,—
YCTaHOBJIEH €Hle OAHH 3aKOH, CO/epKaHHue KOTOPOTO MOXKHO
BBIpAa3UThL CaefyloulEM o6pa3oM: NpHpOAa YCTPOEHA TdK,
YTO BO BCAKOH TENJIOBOH MalllHHe HAPSAAY C «HarpeBaTeJeM»
HeNpPeMeHHO A0JKEH OBITh «XOJOAHABHHK», Tax, Hanpumep,
B 1apOBO3e HArpeBaTtesieM fIBJseTcd TONKa KOTJa, a XO0Jo-
JUJIBHUKOM CJAYKHT atmocgepa.

Boasl okeaHa MOXKHO pacCMaTpHBAaTh KaK THTMAaHTCKUHR
HarpeBartesab. Ho aas TensnoBofl ycraHOBKH, HCHOJb3YIOHIEH
€ro 3HepreTHUecKHe pecypchl, Tpebyercsi TakoH >Ke HCINO-
JIMHCKHUH XOJIOAHNBbHUK, KOTOPOrO Mbl He B COCTOSIHMH TNpej-
JIOKHTD.

Jlnss paGoTel TENJAOBHEX MamW U A1060ro0 TH-
'ma HeoOXOAHMMO HaJHUYME PAa3HOCTH TeMIe-
patyp. IDrorc TpebyeT TaK Ha3bIBaeMbil BTOPOH 3aKOH
TEPMOJHHAMHKH (TIepBbLIM SIBJASIETCA 3aKOH COXPaHEeHHs
JHEpruH).

Bropo#i 3aKOH TepMOJMHAMUKH HMeeT GoJiblioe 3HaueHHe
B KH3HH NpHpoAs. [loguepKHBasi ero BaXKHOCTb, aHIVIHII-
ckufl acrpoduszuk P. DmuaeH nucas: «B rurantckoil ¢ab-
PHKE eCTEeCTBEHHHIX MPOLECCOB MPHHIHI 3HTPONHH (BTOPOH
33aKOH TEPMOAMHAMHKH.— B. JI.) 3aunMaer MecTto QHPeKTO-
pa, KOTOPHIH NpejllHCHIBAET BHJ U TeyeHHe C/eJOK. 3aKOH
COXPaHeHHs] 3HEPrHy Urpaer Juuip podb OyXxraJjarepa, KOTo-
pHIil IDHBOANT B PaBHOBecHe Jeber U Kpeiaurs» *.

ITocTpofika MalUMHEL, HCHOJB3YIOWER TEMIO OKEeaHCKHX
BO/l, He MPOTHBOPEUHT NEPBOMY Hayajy TeDMOAHHAMUKH, HO
NPOTHBOPEUHT BTOPOMY.

OTmeTHM, 4TO MAlUUHBI, OCHOBAHHBIE Ha SKCILIyaTaIHH
Pa3HOCTH TeMNeparyp MNOBEPXHOCTHBIX H INMYOHHHBLIX BOZ,
OKeaHa, BIIOJIHEe OCYLIECTBHMBI, HO HX Ko3hQHUMeHT noJs3-
HOro AEeHCTBHA, KaK 3TO BbiTeKaeT H3 (OPMYJb

K. 0. I, = THarpeB - Txozxon
Co T Tﬂarpea

* Nurupyercs no xuure A. 3ommepdenbpa «TepmoaHHaMuKa U cTa-
THcTHYecKas ¢uauxa», MJI, 1955, crp. 60. |
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(oTHOCHTeNIBHO 3TOM. (opMYJIBL. CM.. TEKCT “3akxaun :Ne 73),
OKa3bIBAaeTCsl AOBOJIBHO MaJbIM — TeM MeHblle, yeM MeHblHe
pasHoCTh TEMIepaTyp <«HarpeBaTessi» H «XOJOMHIbBHHKAX.
Ecau TeMnepaTypa NMOBEPXHOCTHHIX CJI0€B BOAbI paBHa 27°C,
a ray6unusix 2°C, T0 K03 HUIUEHT MONE3HOro AeficTBud Gy-
IeT BO BCSIKOM cayduae He Gogsee 8,3%. McnoabsoBath pas-
HOCTb TEMIIEPATYP JIETKO B TaK Ha3bIBA€MBIX TEPMONIEKTPH-
gecKux Garapesx. MoxHO HafesTbes, 4To B OyAyilieM, Koraa
UX MPOH3BOJCTBO CTAHET OGXOAUTHCS 3HAUHTENbHO JellieBJe,
MOLIHbIE TEPMO3ZJEKTPUYECKHEe CTaHIHH, YCTAaHOBJEHHBIE
B OKeaHe, 6YyT BHOCHTb 3aMeTHBIN BKJaj B SHepreTuuecKui
6ajaHc Hamiedl cTpaHbL

73

OTHotmenue
Tﬂarpes — dxom0n

TnarpeB

TpeAcTaBJsIollee TY YaCTh SHEPTUH CrOPEBIIET0 TOIJINBA, KO-
TOpasi MoXeT OblTh HepPeBe/ieHa TeIJIOBOU MAIIHHOU B pPaboTy
B HaunbGoJjiee GaaronpusiTHOM cjydae OTCYTCTBUsI OecnoJfes-
Heix norepp (K.ILA. HAeafbHOH TemJoOBOH MauUIuHbI),
3uMoil jgeficTBHTENBHO Bo3pacraeT. OaHAaKO B 3T0 BpeMs
roja mMacJjo B AiBHrartefe, Kopobke nepejad, auddepernualie
3aj/iHero MOCTa M T. A. CTAHOBHUTCSl HACTOJIBKO T'YCTHIM, UTO,
XOTSl IPUMEHSIOTCST CHENHAa/bHEIE 3UMHHE COPTA C MOHUKEH-
HOl BA3KOCTHIO, NOTEPU Ha TPEHHe CHJBHO BO3pacTaloT,
M peaJbHB I KI.J OKa3blBaeTcss MeHblle JerHero. Kpo-
Me TOro, 3MMOH NDHUXOJAUTCS TPATHTh MHOTO OeH3uHa Ha
pasorpeBaHHe XOJOAHOTO IBHraress npH 3amnycke, [lo stum
npuuNHaM pacxoj, GeH3HHa 3UMOH OoJibllie, YeM JEeTOM.
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[Tapagokc MakcBeasa yaajock Pa3pelIUTb CPaBHHTEJNBHO
HeJlaBHO. Mbl MOJ4aJHBO Tpejllojiarajiy, YTo YCTPOHCTBO,
COPTUPYIOILIEE MOJEKYAB 0O cKopoctsaM, paboraer aubo
BooOlle 6e3 3aTpaThl 3Heprum, Jaubo morpebisieT ee B HU-
YTOXKHBIX KoJinuecTBax. MexAy TeM 1751 PaboThl «IeMOHa»
HeoGxoAuMa dHeprus. «JleMoH», B YaCTHOCTH, /0JIXKEH «BHU-
IeTb» MOJIEKYJH, a /Ul 9TOTO HX HYXXHO OCBellaTb, YTO Tpe-
6yer 3aTpaTbl S3HEPrUy.
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"Tounble pacueTs], MPOH3BeNEHHBE DPAHLYICKHM YUeHBIM
JI. BpuanmwsnoM, nokasaJju, 4to Aaxe B Haubonee 6Jaro-
IIPUATHOM CJydae OTCYTCTBHSL G€CMo/ie3HblX MOTEpb Ha Tpe-
HUe U T. I, NOCJe ITepBOil COPTUPOBKK MOJIEKYJI NI0 CKOPOCTAM
B ycTpoficTBe HaKalJHBaeTcsl 3HePrust B KOJHUYECTBe, KaK
pas AOCTAaTOYHOM MJis TIPUBEJEHHUA B AeHCTBUE - «IEMOHA»
eute pas. Takum o6pasoM, B JyUlieM Caydae, «IEMOH» CMO-
JKeT NPUBOJAUTE B JeficTBHE JIHIIb caMmoro cebs, a 06 HCHOJb-
30BaHMM BCETQ YCTPOHCTBA B KaueCTBE JBHraTe/]sl HE MOXKeT
6biTh U peun!

: SNEKTPHUYECTBO -
HUH M MATHETH3M
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UToObl B 3/EKTPUUECKOHN ILeNH CVUIeCTBOBaJ TOK, OHa Jo0J-
JKHa ObITh 3aMKHYTOH M JOJ/IKHBl CYLIEeCTBOBaTh KaKue-To
OpUHUYHHBL, NPUBOJAILNE B HalpaBJeHHOe ABHXEHHUE HOCHTe-
JH TOKa — 3JIEKTPOHBI HJAH MHBIE 3apSKEHHble YacTHIH,
Yame Bcero TakoBOH fBJsETCS HaJHuyle Pa3HOCTH TIOTEH-
LHa/J0B MEX/Y PasjHUHbIMH TOYKaMM Lend *.

OtcyrcTBHE TOKa B OTBETBJeHHH AIB CBHIETENLCTBYET
0 paBeHcTBe NoTeHKanoB Touek A u B. [Tosoxenue He usme-
HHTCS U TIOCJIE TOro, KaK K 9THM TOUKaM OyJeT npucoenuHeH
nposoauuk A2B, B KOoTOpOM TOK Takke OYAET OTCYTCTBO-
BaTh M0 TeM Ke NPUYHHAM.

HWnraue 06CcTONT Aesio BOo BTOPOM cayuae. Mexay Touka-
mu C u D cyumecTByer pasHOCTb IOTEHUUAJIOB, PaBHas 3J1€K-
TPOABUKYLIEH CH/Ie KaXKIOr'o 3JIeMeHTa, MOCKOJAbKY mnapaJ-
JleJIbHBIE JIEMEHTHl MOXKHO paccMaTpHBaTh Kak OAWH 3Je-
MEHT ¢ 3JIeKTpoJaMu BABoe Oogpiinx pasmepoB. Oaunaxo
NoKa K 3JeKTposam Gataped He HPHCOEAHHEH TNPOBONHHK
€3D, yenb He 3aMKHYTa H TOK Mexny Touykamu C n D no-
3TOMY OTCYrcTBYer. MOXHO CKa3ath, YTO O MOJKJIOUEHUS
nposognuka C3D umeercst JUIIb BHYTPEHHSIST 4acTb Lenyd —
6aTtapen, Torla Kak BHEIIHe! HeT. .

* Moryr OblITb M’ [Jpyrde NPHYHHBI, BLI3LIBAIOLIHE MepeMellleHHe
sapsajos. [logpoGHee 06 3Tom rosopHTcA B pelueHHH 3ajaun Ne 87..
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D10 cKOpee MateMaTHYECKHH, ueM (U3HUIECKHH CODHU3M,
ITo ycnoputo u cMblcy 3ajauH

10=]1+]2.
Iostomy ‘
10‘—11 —]2=]o—(11+12) =0, '

a Ha HOJIb, KAK U3BECTHO, COKpalleHHe POU3BOAUTD HEJb3S,

Orclona enegyer, 4To, NPOH3BOIS B (GHINUECKHX 3a7a4axX
npeobpasoBaHus, He cjaenyer 3albblBaTb MAaTe€MaTHUECKHX
IpaBuI,

77

Ha akkymyasitope o603HaueH MaKCUMaJ/bHO AOMYCTHMBIH
IPH HOpMAaJbHOM 3KCIyaTanuu TOK. PaKTHYECKH MPH Nepe-
rPy3Kax MOXKHO MoJydaTh 3HauuTeNbHO Gosblue. HyxHO
JUIIb UMeTh B BUAY, UTO [IPU NePerpy3Kax NPOUCXOIUT Pas-
pYLIEHHE TNJaCTHH aKKyMyJasTopa, B pe3yJbTare 4Yero oH
MozKeT OBbICTPO BBRIATH H3 c1posg. OcOOEHHO UYBCTBUTENbHEBI
K MeperpysKkaMm CBHHIOBble aKKyMYJSITOPBl OGBLIYHOTO THIIA,
B Tax HasblBaeMBbIX CTapTePHBIX aKKyMyasiTopax, ycraHae-
JHBaeMbIX Ha aBTOMAalIHHAX, NPeANpPUHUMAIOTCH CrenHasb-
Hbie Mepbl, YTOOHl NIPH 3allyCKe ABUraTess] MOXKHO ObLJIO Ha
KODOTKHiH CPOK NoJAy4aTb TOKH CHJIOH B COTHH awmIep, He
onacasicb 3a COXpaHHOCTb nuactvH. Illenounble akKKRymyJasi-
TOPH MeHbIHe OOATCSA MeperpysoK, Tak Kak obaajaioT 3Ha-
YHTEJAbHBIM BHYTPEHHHM COMNPOTHBJEHHEM, OrpaHHyYHBAIO-
HIHM TOK.
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Tok, nporekalomufd MO JaMNOUKe BO BpeMsi U3MepEHUS ee
COTIPOTHBJIEHHS OMMETPOM, CAHINKOM MaJ, 4TO0H 3aMETHO
H3MEHHUTb TEMIIEPaTypPy €e HHTH, H MOXHO CUUTATh, UTO U3~
MepsieTcsl CONPOTHUBJCHHE XOJA0JHON HUTH.

Koraa conpotuBieHue onpenensieTcsi noacueToM, B Gop-
MYJIy DOACTaBjsieTcsl 3HaueHHEe MOLIHOCTH, COOTBETCTBYIO-
niee paboueéMy TOKY, packajsiomieMy HUTh Aobena. [Ipu yBe-
JIMYEHUH e TeMIepaTyPhl CONPOTHB/EHHE HHTH BO3PACTAE€T
MO 3aKOHY :
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Ry = R(1 -} at).

[MoxcraBasisi COAa CONPOTHBJEHHE XOJNOAHOH M ropsuei
HHTH, a TaKxke TeMIepaTypHbIl K03th¢dUIHEHT CONPOTHBIIE-
HuA a Bodbdpama, paBubf 0,0046 epad—!, MoxHO onpeje-
JIHTH TEMIEPATYPY HAKaJla HUTHU:

484 om — 35 om

t= 35 04t-0,0046 2pao—1

= 2800°C,

TO eCTh BecbMa O/H3KOE K MCTHHHOMY 3HaueHue,

ITo usMeHeHHIO CONMPOTHBJEHUSi NMPOBOAHHKA MOMXKHO CY-
ANTh 00 HM3MEHEHWMH TEeMMEPAaTYRHl, HTO IOJAOXKEHO B CCHO-
BY ycTpoficTBa TaK Has3blBaeMbIX TEPMOMETPOB COINPOTHUB-
JIEHHS.

TTonesHo ykasaTb, YTO OCOGEHHO CHJIBHO 3aBHCHT OT TEM-
TepaTypbl 3JeKTPONPOBOAHOCTb MOJYIIPOBOAHHKOB, CONPO-
THBJICHHE KOTOPBIX NMPH MOBLILEHHH TEMIEParypbl OBICTPO
yMmenbliaercs. [Toatromy HanboJee YyBCTBUTEJNbHLIE TE P M O-
conpoTHBJIEHHs] — O6OJOMETDPH, YJaBauBaloliye
TEMJIO OT 32XKKEHHOH CHOHYKH Ha PACCTOSIHHH B HECKOJBKO
KMJIOMETDPOB, H3rOTaBJAHBAIOTCA M3 MOJYITPOBOAHHKOBLIX Ma-
TepHaJoB. 3aBHCHMOCTb COIPOTUBJEHHS OT TeMIlepaTypbl
cjaafee B MeTa/dlax W elle MeHbUIe B CIJIaBax METaJlJIoB
mexay coboit. ComporuBieHNe KOHCTAaHTaHa, COCTOA-
Llero U3 MeAH, HUKeJIs M MapraHna, NpakTHUECKH He Me-
HSIETCS TP HArpPeBaHHH H OXJaXKAEHHH, YTO OUYEHb BaIKIIO
npu nocTpofike 0co60 TOUHBIX 3J1€KTPOTEXHUUECKHX [PH-
6opos.
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Pa3HocTb NOTEHINAJIOR Ha KOHIIAX HEKOTOPOrO y4acTKa IenHu
paBHa MPOM3BEAEHHIO CUJBI TOKA, TEKYHIEro Mo y4acTKy, Ha
€ro COMPOTHBJIEHHE TONBLKO B TOM CJyuae, KOrja y4yacTOK He
COJePXKUT HCTOUHHKOB TOKA  (3JIEKTPOABHKYUIHX CHJ).
B npoTtusHOM cayuae A/ BHIUHCJAEHHS PasHOCTH NMOTEHIHA-
JIOB CJIellyeT MOJb30BarThcs GopMynoi

?A*?B:]R—E,

TAe ®a H @p— NOTEHHHAABl COOTBETCTBEHHO HAuaJbHOM
H KOHEYHOH TOYEK y4YacTKa menu, R — ero CONpoTHBJAEHHE,
I —cuya ToKa, Tekywero mo Hemy, H E — BeJHUHHA 3J€K-
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TPOABHAKYLIEN CHJIBL, HMelolLelicss Ha yuacTke. g npaBuis-
HOTO NpuMeHeHus 3T1o# ¢Gopmyasl cnenyer / 6path co 3Ha-
KOM <IJIIOC», €CIH TOK HampasieH ot A K B, u co sHakom
«MHHYC» B NPOTHBONOJIOKHOM . cayuae. B cBowo ouepenp
JIEKTPOABHIKYILYIO culy E Hafo CUMTaTh MOJOKHUTENLHOI,
€CJIH OHa 34CTaBJsieT IOJOXKHTENbHBE 3apsiibl JBHUraThesl

.ot A K B, 1 oTpuULaTeNbHOH, ec/iu SJMEKTPOABHXYILAs CHJIA
HanpaBasier X ot B k A. (MupiMu cioBaMH ropopsi, «10-
HOJHUTEJNbHYIOY 9.1.C. 6ePYT CO 3HAKOM MJIIOC, €CAH OHA «IO-
MoraeT» TOKy fepeMeniatbesl oT Touku A K Touke B, ¥ ca
3HaKOM MHHYC — B NMPOTHBHOM cJy4ae.)

B Hamem cayyae «ZONONHUTENLHYIO® 3.0.C. CJaedyeT
6paTh co 3HAKOM ILIIOC, TAK KaK NPaBbiil 3JleMeHT HOCHIIaeT
TOK B TOM 2Ke HallpaBA€HHH, YTO U JeBblil, © HaoGopoT. YuH-
ThiBask 3TO, UMEEM:

s

(PA'_‘PB"——'IR —(+E)=22‘£—‘R'—E=E—-E=O

Cnemyer uMeTh B BHALY, UTO OPMYJIa, NPHBEACHHAS B Ha-

Yajle PelleHHs HACTOsILEH 3a/auH, B CYLIHOCTH YKe 3HaKO-
Ma y4aluMCsl.

£ . B caMom fene, U3 34KOHa

. 'LA Oma gaasi nonsofi unenu (CM.

r

puc. 42), umeem:

¥ ‘
, 1=,
R/ R+r

rae E — s.4.c. saeMenra, R — co-

Puc. 42. NPOTUBJIEHHE BHEUIHEro y4acTka

LenH, r — BHYTPeHHee CONPOTHB-

JeHHe sjeMenta U I — cuiaa ToKa B Uenu. [lepenuiuem pa-
BEHCTBO B TAaKOM BHIE:

IR=E—1Ir.

B stom paBeHCTBE BCE BeJHYHHbBI U HUX MPOHU3BEACHUA
noJIoKHUTEJAbHEL. [105TOMY HpaBYI0 YacTh paBeHCTBA HAano
NpUpaBHATH Ha OCHOBAaHMM 3aKoHa OMa A yyacrka LenH
BRA pasHOocTH NOTEHUHAJOB ¢p— @5 (@ HE ¢a—Pp), TaK
Kak noreHuuas touku B 6oJbine noreHnuadna touku A. Ta-
KHM 06pasomM, uUMeeM: . .

| pp— =L —1Ir.
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Orxyna. , : o
9y —pg=1Ir—E,

4TO H NpeACTaB/sieT NPUBEJEHHYIO BHayaje GOPMYJy B npu.
MeHeHHH K yuacTky ArB, comepxkalueMy 3.4.C., paBHyio F,

80

XononHo#l mailkoii MOHTEpPH HA3BIBAIOT HPOCTYIO CKPYTKY
npoBoatukoB. ColpoTuBaeHHe XOJONHON NaiKH BeJHKO, TaK
KaK KOHTAaKT Nojiyuaercs MaoXum M obaajgaer GOJBLIHM CO-
nporusaenueM. [Tosromy, B corsiacuu ¢ 3akoHom [xoynas—
Jlenna (Q=1/2R¢), mnpu nNpPOXOXKJAEHHH CHJbHBIX TOKOB
XoJI0lHasA Nafika HarpeBaercsl 3HAUUTEJbHO CHJbHEE, 4eM
OoCTaJbHAasl YacTb NPOBOAKH.

Fopsiuass (oObluHasi) nafka, BHINOJHEHHas HasJbHHKOM,
obecreyypaer HaJeXKHBIH KOHTAKT ¢ HeGONBHIMM CONPOTHB-
JIeHUEM H TNOJTOMY MaJjo TpeeTcsl MNPOXOAAINMM [0 Hel
TOKOM.

81

JeficreutensHo, ueM Gosabuie R, TeM K02 GUIHEHT HCHOJL-
30BaHusl 3NeKTPo3Hepruu Gosblie. OH NOCTHraeT 3HAYEHUS,
paBHOro eJMHHIE, NPpH «GECKOHEYHO OOJIBIIOM» CONPOTHBJIE-
HHUU NoTpebuTeNss — ciiydal, KOHEUHO, He OCYIIECTBUMBIH
NpPaKkTHYecKH, HO TPUGIH3UTBCH K KOTOPOMY MOXHO CKOJb
yroano 6J/H3KO.

Oxnnaxko fejiaTh CONPOTHBJAEHHE MOJAKJIOYEHHOrO K HCTOY-
HHKY TOKa NOTpebuTedsl CAHMIKOM OOJbIINM Heueaecoos-
pasuo. Ilpu sToMm, npasja, Bo3pacTaeT HaNpsiKeHHe Ha HeM,
HO OoJblie 3.1.C. MCTOUHHKA TOKa OHO CTaTb He MOXKET,
TOTa KaK CHJia TOKa NPH HEOrpaHMUEHHOM YBeJHUeHHH R
yMeHbllaeTcsl = TaKke HeorpaHuyeHHo. Takum o6Gpasowm,
B dopMyJie A5 MOWHOCTH :

N=IU

NEPBHIU COMHOXHTE/NL [PH HEOTDAHMYECHHOM pOCTEe CONpo-
THUBJIEHHUs] TOTPe6HUTENS1 CTPEMHTCS K HYJIIO, a BTOpO# He mnpe-
BhillIaeT HEKOTOPOT'O KOHEUHOTO 3HaueHus. JIerko BUAETh, UTO
3abupaeMast OT HCTOUHHKA TOKAa MOILHOCTb OyzeT B pesyilb-
TaTe CTPeMUThCA K Hymo. :
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He caeayer taxxke Oparb mNOTpebHTeNb H CO CJHII-
KOM MAaJbiM CONPOTHBJEHHEM, TaK KakK B MPHBEAECHHOH
Bhllle GopMYyJie MOIIHOCTH MNepBLI COMHOKHTEJNb HE CMO-

XKeT cTatk Goiblie — (TaKOH TOK MOTEYET NMPH KOPOTKOM

3aMbIKaHHY, KOTAa CONPOTHBJEHHE MOTPebuTe] I paBHO HY-
JI0), TOT4a KaK HalpsiKeHHe Ha Harpyske NPH HEOrPaHU-
YEHHOM YMEHbIIEHHH €€ COMPOTHUBJICHHS 6yneT CTpeMHThCH
K HYJIO.

MoxxHo noxasaTb, 4To MakcHMaJbHOE 3HaueHHe noTped-
JAAEMOH MOILHOCTH JOCTHraercss HPH PaBeHCTBE CONPOTHB-
JeHHH HCTOYHHKA TOKa M HATPY3KH, MOAKAWYEHHOH K HEMY.
B camom pese, 3amHiieM BbpaKeHHe /51 MOIIHOCTH, HO-
TpebnsieMOH BHEIIHHWM yYacTKOM LETH, B CAEIVIOUIEM BHAE:

E2

N=Trmr R

rie 6ykBeHHble 0603HAUYEHHA T XK€, YTO OLld HaMH HPHHS-
Tbl paHee.
I[MomHOXUM YHCIHTENb H 3HaMeHaTe b na 4r. Toraa

E2.4Rr
N_. 4r(R+ry *
Bocnosnb3oBaBuiuch TOXAECTBOM 4Rr= (R+r)2—(R—r)?,
NOJYUHM [OC/E HECJAONKHBIX Npeo6pasoBaHuil

N B (R—ry
V= [t &)

Orciona cpasyBsuiHo, uto N=0npu R=0u R=co, a npu
R=r MOWHOCTb JOCTUraeT MAKCHMYMa (HOCKOJBKY H YHCJIH-
Tesb M 3HaMeHaTe b APOOH B KBaAPaTHLIX CKOOKaX TOJM0OXKH-
TeJNbHbI, €e HaHMeHblee 3HaAueHHe PABHO HYJIO, YTO JOCTH-
raercs Opu R=r).

Eme npomie n10Ka3aTeNbCTBO MPOBECTH C INOMOUIBID Y-
CJEHHOTO HpHMEpA.

IlycTs B HalleM PAacHOPSIXKEHHH MMeeTcsl HCTOYHHK TOKA
C 3JEKTPOABUKYIIEN CUJoil 4 6 1 BHYTPEHHHUM CONPOTHBJIE-
HueM | om. Torpa npu pasiMuHBEIX 3HaUYEHMSIX HArpy3OUuHOro
CONPOTHBJEHHS MBl OyAeM NoayuaTh CAelylouHe 3HAuYeHHS
MOML[HOCTH, NTOTPebasieMol OT HCTOYHHKA TOKA HAarpy3ko#: -
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Beauunna ‘Harpysormoro MoumocTs, norpe6asemas
CONPOTHBIAEHUS, OM HATPY3OUHKIM COMPOTHBIACHHEM, 8mM
’ Q7 3,87
0,8 3,95
0,9 3,98
1,0 4,00
1,1 . 3,99
1,2 3,96
1,3 3,92

B cBs3W ¢ pelieHueM 3TOH 3aJayH NOJE3HO OCTAHOBUTDL=
csl Ha POJIM BBIXOJAHBIX TpaHCcHOpPMATOPOB B PaiHONPHEMHH-
KaX. BHyTpeHHee CONPOTHBJICHHE BBIXOZHBIX JaMIl, IPHUBO-
ASIHEX B AedCTBHE AHHAMHUK, O4eHb BeJquKo. OHO cocTaBasieT
JIECATKH K COTHH Thicsd OM. B TO Xe Bpems KaTylIKa 3JeK-
TPOJIHHAMHYECKOTO T'DOMKOIOBODHTEJNS] HMeeT COIPOTHBJIE-
uHe Bcero 5—10 oM, Tak Kak 60siee BLICOKOOMHEIE THHAMHKH
H3TOTOBHTb TeXHUUECKH OYeHb TPYAHO. BK/IIOUHB HH3KOOM-
HBIH AMHAMHK HETOCPEACTBEHHO B aHOAHYIO [eMb JIAMIIHI,
MOXXHO 1OJIYYHTh JIHIOL HeGOJbIIYI0 3BYKOBYIO MOILLHOCTh.
TlosToMy MexIy JaMmofl ¥ JHHAaMHKOM B cXeMe fperycMa-
TPHBAETCsl COrJacylouil BoXoaHoH TpaHcdopMaTop
C BBHICOKOOMHOH TIEPBHYHOH KaTYIIKOH W HH3KOOMHOH BTO-
puunoii, Ero BKaloueHHE NOJAE3HO TakXke H MOTOMY, 4YTO
B 9TOM cJjyyae uepe3 NMHAMHK Oyjaer Teup TOJIBKO NMep e-
MEHHas cocTaBJjsolulas aHOJAHOIO TOKaA.

82

O6a mnoJsyyeHHBIX OTBeTa NpaBuHALHHL. Ho 5TO, KOHeuHO, BO-
BCE He O3Hauaer, 4To yepe3 NPHOOP TEKYT HBAa Pas3HUYHBIX
TOKa OAHOBDeMeHHO0. BoaMoxXHO, oKaswBaeTcs, cO31aTh
JBE CHJIbHO pasjHyalomivecs 3JeKTpHUecKHe nelH, Kaxkjiad
H3 KOTOPBIX YAOBJETBOpSIET MPHBEJEHHBIM B TeKCTe 3aAauH
TpeboBaHusAM. PaccuntaeM 3TH uenm.

Ilo ABYM IOJIyUeHHLIM 3HAUYEHHSIM CHJBL TOKA U BeJHYHHe
JIOTIOJAHUTEJIBHOIO CONPOTHBASHHSI MOXKHO HAHTH JBa 3Haye-
HUS HAOPAXKEHHUS Ha HeM:
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A.Ump =0,5a-40 o =206 u
U onp = 2,50-40 0 =100 6.
AnasoruunsiM 06pa3oM MOXKHO MOJYYUTH JBa 3HaYCHHS Ha-
npsixeHus1 Ha npubope:

, 50 sm "
UPAP15=—(-)_,-57= 1006 u (]n

n

__508m
a6 25a

=208

H /Ba 3HayeHUs CONPOTHBAEHHA upubopa r:

= 120 6 — 40 o =200 ox u r”=—1—2—9-8—

_O,Ta— 25 a —40 omx=8ox.

3afaua He CONEPHKHT HHKAKUX [NAHHBIX, KOTODHE AaJu
65! HaM JOCTaTOYHBIE OCHOBAHUS Mpe/Ho4ecTb NepBoe pellle-
HHe BTOpOMY WaH HaoOopot. [lpapna, ecin Mbl paccunTaeMm
A1 0G0MX CJAYy4YaeB MOLIHOCTb, MOTPe6/IsIeMYyI0 AONOJIHH-
TeJIbHBIM COTPOTHUBJIEHHEM

N'=(0,5a)?-40 om=10 am u N"=(2,5a)%-40 oxu==250 sm,

1 CPAaBHHM €€ ¢ MOLIHOCTBIO BRJAIOUeHHOro npubona (50 sm),
TO BTOPO¥ BapUaHT pelleHHA HaM NMOKAaXKeTcs MaJso BepoAT-
HBIM, O/HAKO YBEPEHHOCTH B TOM, YTO L€Nb TAKOI0 THIA
KOMY-TO He noHaXo6UTCs, Y Hac He GyAer.

ChnenoparenbHo, HaM IPHUIAETCS CUHTATb NPAaBHALHBIMH
o6a pemienns. Ecan MBL XOTHM BCE K€ UMETh TOJLKO O HO
pelieHue, HeoOXOAUMO MOTPeOOBaTH OT COCTaBHTENEH 3aja-
4y BBECTH B TEKCT ellle KaKoe-JHGO 1aHHOE, HalpHMED MOLL-
HOCTb, TOTPe6JIAeMYIO AOMOJNHUTEbHEIM CONPOTHBACHHEM.

OrmeTHM, 4TO B HauleM cOOPHHKe yiKe BCTPevasuch 3a-
JauyH, CBOJSINMECT K peIIeHHI0O KBaJAPaTHOrO YypaBHEHUS
H WMEIoLIYe, CJIe0BaTeNIbHO, ABa pelleHusl (cM. 3ajgauy
Ne 6 u3 pazgena «Mexanuka»).

83

Y 3ra nonblTKa HaliTH NpOmEcCH, NMPOTHBOPEYAllHe 3aKOHY
coxXpaHeHHsl SHepruH, obpeueHa Ha Hey/lauy, KaK H Bce Ope-
JIBUYILHE,
IIpu zapaaxe xoHAeHcaTopa C| sHEPTHS JEKTPHUECKOro
_TOKa YaCTHYHO 3aTpauuBaercsl Ha HarpeBaHHe NPOBOAHHMKOB
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{IlxxoysIeBO TemI0), HaCTHUHO K€ U3MYYAeTCH B OKPYKAlO-
1iee NPOCTPAHCTBO B OpMe 3JIEKTPOMArHHTHEIX BOJIH. 3aMe-
YaTeJNbHO 31ech TOJbKO TO, uTo NpH C;=C, «norepu» suep-
THM, HE3aBUCHMO OT CONPOTHBJIEHHS COeIMHHTENbHBIX MPO-
BOJHHKOB, COCTaBJISIIOT HpH mepesapsiake Bcerja 509%.
Ecan C; € Cy, paccesinue NpaKTHYECKH OTCYTCTBYET, a NPH
_C>> €, oHo pasno 100%.

84

Ha croponax cTekIsiHHOH TNJIACTHHKH, OGpalIeHHHX K 06-
KjlafixaM KOHJeHcaropa, oGpasyworcs BCJIeICTBHE NMOAspH3a-
MU JN3JIEKTPHKA CBsisaHHBIE C HHUM 3apsifibl, MPOTHBOIO-
JIOXKHBIE TIO 3HAKy 3apsjaM Ha oOkjaaakax. IIpH ynaneHuu
CTeKJla 3KCIepPHMEHTaTOPY NMPHXOAMTCS coBepiuaTh pabory
1O MPEOAOJIEHHIO CHJ KYJOHOBCKOTO MPHUTSKEHHS pasHo-
HMEHHBIX 3apsifioB. dra paGoTa HAET Ha yBeJHUSHHEe SHep-
I'HH KOHAEHcaTopa.

85
IMonyuuBiiasicss cucreMa He 6yAeT o6/afaTbh MarHHTHBIMH
CBONCTBaMH, TaK Kak BCJELCTBHE MOJHOH CHMMETPHH yepe3
KaXAyI0 TOUKY COCTaBJEHHOrO Iapa M OKPYKaloILero mnpo-.
crpaHcrBa 6yJeT MPOXOUTh PaBHOE YUCJIO MATHUTHBIX CHNO-
BBIX JIMHUH [POTHUBONOJOXKHBIX HanpasJjenuit. MubiMu cJao-
BaMH rOBODPSI, KMaTHUT» MOMEHTaJIbHO cam celsi pasMaruu-
TUT. DTO, KOHEUHO, BOBCE He O3HAUaeT HEBO3MOXKHOCTH IIa-
pooGpasHOro MarHuTa; BaxkHO JIMUib, YTOOLI HA €ro MoBEpPX-
HOCTH 00si3aTesbHO OBLIH pasHoMMeHHHBe noJioca. MoxHO,
HanpyMep, HaMarHUTHTL HIap Tak, YTO Y HEro Ha INOBEpX-
HOCTU OKaXXyTCsl ABAa CEBEPHBIX M OAMH IOXKHBIH MOJIOC HAU
Haobopor. B cBA3H ¢ 00CyKAeHHEM BO3MOKHOCTH HaMarHu-
TUTh WIAap YMECTHO HANOMHUTH yyalMMcs o miapoobpas-
HOCTH 3eMJH, SIBJSIOIElCcs MTaHTCKUM MAarHHMTOM.
HnrepecHbie CHUMKHM NPUBOAHMT B CBoeil cratbe «O MHO-
_TONOJIIOCHOM HaMarHH4eHHH», onyGJauKoBaHHOH B Ne 2 xKyp-
Haja «®usuxka B wkojde» 3a 1955 r., A. H. Ilrymko. dtu
CHMMKH: TIOJIE3HO TOKasaTh yuamumcs, Elle Jydwe nombl-
TaTbCsl MOJYYHTL aHaVIOTHYHBIE CHHMKH CaMOCTOSITE/IBHO.
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[To Mepe cOaMKEHHS MAarHuTa ¥ JKejes3a 3HePrusl CHCTEMB
TIOCTOSIHHLIA MAarHHuT — JKeJNesHbll TNpeJAMeT yMeHbIIaeTcA
DOBHO Ha BeJHUYHHY pPaboTH, NMPOU3BEAEHHON NPOTHB CHJ
tsirotenusi. Yrobbl BOCCTAHOBUTHL NepBOHAYabHOE €e 3Ha-
YeHHEe, HYXKHO YAAJAHTh XKejne3o oT marHura. CoBeplieHHO
OUEBH/AHO, UTO AJS 3TOr0 HeoGXOAHMO COBEPIINTH paboTy,
paBHyio paboTe, COBeplIEHHOH MAarHWTOM NIPH NOAbEeMe XKe-
Jesa.

Takum o06pa3om, MArHuT BHOJHE MOMKHO YHNOA00UTb
B 3TOM OTHOIUEHUH MPYXKHHE, NOJHUMAIOmIEH IPy3: 4TOOH
NpYXHHA MOIJIa BTODHYHO COBEpPIIUTH paboTy, ee HYXHO
NpejBapHTENbHO PACTAHYTh, 3aTPATHB Ha 3TO JHEPTHIO.

IMoxpo6uo Bompoc paccmorpen B pabore 1. M. Caxapo-
Ba u C. M. ABxceurbeBa «IlocTosiHHble MAarHHTH B Kypce
obiell HU3HKKM», onyGaHKoBaHHOR B cOopHUKe «HeKoTophie
BOTIPOCHI IpenojfaBanusl ¢U3HKH B BRICIHEH IIKOJe», H3/1aH-
HOM MOCKOBCKUM 00/MaCTHBIM TNIeAAarorHYeCKHM HHCTHTYTOM
umenn H. K. Kpyncko#t 8 1960 r,
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STOT cO(PU3M TECHO CBSI3aH C PAacCMOTPEHHON paHee 3ana-
geit Ne 79. Kak u TaM, Hesenbill BEIBOA, noJyueH H3-3a Herpa-
BHJBHOrO NpHMeHenusa 3akona Owma.

PasnocTs NMOTeHnUasoB HAa KOHIAX HEKOTOPOro ydacTKa
LeNnH MOXKHO MOJYYHTb, TePEMHOKHB CONPOTHB/IEHHE yyacT-
Ka M CHY TOKA, NPOTEKAIOHIEro 10 HEMY, TOJBKG B TOM CJIY-
4ae, eC/IH Ha YYacTKe He COJAEPKHTCA HCTOYHHKOB 3J1eKTpPO-
JABHXKYLIEeH cHabl (GaTapeil, reHepaTOPOB NOCTOSIHHOTO TOKa
u T. I.). Takue yyacTKn Ha3BHBalOT OJHOPOJHBIMH.

B paccmarpuBaeMoM chayuae JI060#l Y41aCTOK KOJbia fB-
JsieTcsl HeOJAHODPOAHBI M, TAK KaK MHAyHUDYEMAs 3JEK-
TPOIABHIKYLIAA CHJIa DPaBHOMEpPHO pacnpejelneHa Mo
BCEMY KOJbLY,

B coorBercTBHU ¢ dopmyioll 3akona Oma pas ydacTka
neny, cojepxallero 3.1.C. (HeOXHOPOAHOrO ydYacTKa), MEI
MOXeM 3amHcaTb s otpe3ka ARB, cuutasi Touky A Ha-
yaAbHOH U B KOHEUHoH, cllefyloliee paBeHCTBO;

¢a— ¢5=IR — E gy,
rie Earp — 2.1.c., uHAynuMpyeMasi Ha yuactke ARB.
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Ecau nonunas 3.4.c., cymecrsymoomnias B KoJsbie, paBHa E,
TO cHJa TOKa, TeKylias [0 KoJbily, MOMeT ObiTh HaljaeHa
U3 GOPMYyJHL:

E
I=z57-

i

C aApyro#l cTOPOHEI, 10JI0 3.4.C., COCPE/IOTOYEHHYIO HA
KakoM-Ju00 ywyacTke KoJblia, CJA€AyeT MOJ0XKHTb MPSIMO
[IPONOPIUOHAILHON AJHMHE Yy4YacTKa WJIM, IPH OJHOPOJHOM
NPOBOJAHUKE, €ro conporuBjaenHio. Toraa aass Earg  DO-
JYUHM:

Eowg=E 55—

ARB T R Tre
[Toacrasaas ABa nomelmnx BbIP aXKEHHS B TIePBOE, HaXO M1

?A_(P R+’_ R E '_"'=0.

K TakoMy iKe BHIBOAY MOXKHO NPUHTH, NPUMEHSHS] 3aKOH
Owma x yuactky BrA.
B sToMm cayuae

¢p— ¢p =1r — Ep,.
Cuna ToKa, Kak H paHblle, paBHA

E

]=W,

a nng Epra TIO0 BHICKAa3aHHBIM paHee COOGpaKeHHAM MOXKHO
3anucarh:

r
EBrA=E'73_:f-_r_'

IMocne 2toro noayuaem:

E r
‘PB"‘PA:W"—E'R+r=O-

Takum 06pasoM, TOK B JeKTPUUECKOHN LENH MOXKeT cy-
lecTBOBaTh H B TOM CJydae, KOrja Pas3HOCTb [OTCHIHAJNO0B
MeX/Ay ABYMS NPOH3BOJBLHO B3THIMH TOUKAMHM LENH paBHA
HyJ0. B 3TOM B CyIIHOCTH HET HHYETrO YAHBHTEAbHOTO, €C/H
BCIOMHHUTDL OIpEAEEHHE JIEKTPHUECKOTO TOKa: 3JeKTpHue-
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CKMM TOKOM Ha3blBaeTCsi HanpaBJeHHOE MepeMelleHue dJeK-
TpUuecKux 3apsagos. HoO nna mepementeHuss 3apsiioB Ha -
JIHYHEe Pa3HOCTM NOTEHUHAJNOB COBEePIEHHO
He 06sA3aTeNbHO. DeKTPHUECKUl TOK, Hanpumep, MoO-
keT GBITh 06pasoBaH NOTOKOM MajaloiUX 3apsIKeHHBIX Hec-
YHHOK MM 06/JaKOM 3apsKEHHBIX YACTHIL AbiMa, KOTopoe
TOHHT BeTep.

BoJsiee TOro, 3/eKTPHUYECKHH TOK MOXKET Jaxke Teub OT
fosplIero nNOTeHHHAaJa K MeHbIIeMYy, Kak 3TO
B J€ACTBUTENBHOCTH MMEET MECTO BHYTPH T'aJIbBAHHMYECKOrO
3JIeMeHTa.

Caeaylomue npuaMeps, nanazL.nexaume A. B. Lly6uu-
koBY {cM. Ne 2 xkypuana «®usnka B mkoJse» 3a 1957 r.),
MOMOTYT YSICHHTh H3JI0XKEHHOE BbIUIE.

Bopa B peke nBuKeTcd 0[], A€HCTBHEM «Pa3HOCTH NOTEH-
HHAaJNOB», OHAKO B CTaKaHe 4asi NPH MOMEIMIHBaHUU JIOXKed-
KOM BOJa [BHIKETCSl, XOTHl «Pa3HOCTH MOTEHLHANOB» HeET.
Haxkonen, npu BbiKauMBaHWM BOJABI H3 KOJIO/IIA HACOCOM ee
JaCTHHB ABHKYTCS B HallPaBJEHHH IPOTHBOIONOXKHOM «pas-
HOCTH TOTEHI[HAJIOB» — BECY BOJBI.

B c¢BsI3u ¢ HacrosiluM coU3MOM PEKOMEHLYeM O3HaKoO-
muThes co cratbell E. M. MunuenkoBa «Tema «ITocrosiHHBIf
3JeKTPHYECKH TOK» B X Kjacce», 3ta craTbsi ONMy0auKoOBa-
Ha B Ne 4 xxypuaja «@u3uka B 1koJje» 3a 1955 r.

MarHanTHBIE TIOTOK B cepJieyHHKe TpaHcdopmaropa co-
3[a€TCSl TOKOM He TOJbKO B NEPBHYHON OOMOTKe, HO TaKke
W TOKOM, NPOXOISINIMM IO BTOPHUHOH KaTylike. B cooTser-
CTBHH C MPaBHJIOM JIeHI|a HaNpaBJ/eHHSE MArHUTHBIX NOTOKOB
NPOTHBONONOXKHE (OHH CHBHHYTHL 1o ()a3e Ha YrojA MO4YTH
paBublil 180°), Tak 4TO pesyALTHPYIOWMI MAarHATHBIN MO-
TOK B_CEp/ieYHHKE B H/eaJbHOM cjlyyae BOOOIIE AOJKEH Obl
paBHS'TbCs Hy0. [lpu yBeJIMueHHH HArPY3KH Ha Tpchcpop
MaTop pacTeT TOK B NEPBUUHON OOMOTKE U CO3ZaBaeMbId HM
MarHUTHBI NOTOK. OJHOBPEMEHHO BO3pacTaeT TOK BO BTO-
pu4uHO# OOMOTKe M «BTODHUHBIH» MarHHUTHBIA TOTOK, c03]a-
BaeMbifi um. Ilpu 3TOM cyMMapHBIH MarHUTHHIH MMOTOK Me-
HAeTCA B NPEXKHHX Npefesax, a cJefoBaTeJbHO, OCTaeTcs
HeM3MeHHOH 3JIeKTPOABHXYLIas CH/Ia HMEPEeMeHHOI'O TOKa,
HHIYUHPYEeMOro BO BTOPHYHOH O06MOTKe, :
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B uenu nepemMeHHOro Toka Ha KOHIEX JlI060T0 yJacTKa lenH
HanpsiXKeHHe MeHaercss no a6conioTHoi BennumHe 100 pas
B CeKyHAY OT HYAR N0 HEKOTOPOI'O MAaKCHMaJbHOIO 3Haue-
HHS, Ha3bIBa€MOTO AMITUTYIHBIM. BoabTMeTp 3JeKTpoMar-
HHTHO CHCTeMbl, BKJIIOYEHHBIH NapaslieabHo ITOMY YYacTKY,
[MOKaXKeT HEKOTOPOe TNPOMEXKYTOUHOe HaNpsSIKeHHe, Hasbl-
BaeMoe AeHCTBYIOUIUM uaAH 3 GeKTHBHBIM. AMINVIHTYIHOE
Hanpsikenue B V 2=1,41... pa3 npesnmaer AeficTBYoLIEE.
Ecnd, Hanpumep, BOJBTMETP 3JCKTPOMACHUTHOH CHCTEMBI
nokasbiBaer 50 8, 3T0 03HAYAET, YTO B OTAEJbHBE MOMEHTHI
BpeMeHH Hanpsixkenue pocruraer 50-1,41..., To ectb 0OKOJO
70 8, Mpu KOTOPOM 3a’KHraetcsl JaMina Ha MOCTOSIHHOM TOKe.
TlosToMy HHKaKOro NPOTHBOPEUHS B ONBITAX HET.

STOT NPOCTOM M JIETKO OCYLIECTBHMBIH B MIKOJBHBIX YCJIO-
BHSIX SKCIIEPHMEHT II0/1€3HO TI0KA3aTh Ha YPOKE — OH CHJIBHO
-o6JeryuT yyauluMcs NMOHMMaHHe COOTHOWIEHHA MeXnay 3¢-
(eKTHBHBIM H aMIVIHTYAHHIM HanpsDKEHHEM B LelHd fepe-
MeHHCI'O TOKa.

90

YT106Bl OTBETHTbL Ha [IOCTaBJEHHLII BONPOC, CJAEAYET
BCIIOMHUTbL YCTPOHCTBO aMmepMeTPOB 0OEHX CHCTEM.

B npubopax MarHWTO3JEKTPHUECKOH cHCTEeMBI HOJBHK-
Hasl paMKa, [0 KOTOPOH TeueT H3MepsieMbIH TOK, HAXOAHUTCH
MeXIy TOJI0CaMH MOCTOSTHHOro Maruura, OTK/AOHeHHEe paM-
KM B 3THX YCJIOBHAX MPOMOPLUOHANBbHO cHlle ToKa. Ecnu Tok
JOCTATOYHO OLICTPO MEHSIETCSl IO BeJANYHHE, TO OTKJIOHEHHE
cTpeskn npubopa OyAeT onpelefsATbcd CPeNHUM 3Haue-
HHEM TIPOTeKaollero mo npubopy Toka.

B npubopax 3/7eKTPOAMHAMHYECKOH CHCTEMBI H3Mepsie-
Mblil TOK NPOXONMT BHayYajle yepes HeONBHKHYIO KaTYUIKY,
CO3N1aIOLIYI0 MArHUTHOE T0Jie, a 3aTeM 4epe3 paMKy. Takum
06pa3oM, OTKJIOHEHHE CTPeJKH OyaeT NPONOPHHOHANBHO
TOKY KaK B IIeDBOH, TaK U BO BTOPOH KaTYIIKe, TO ecTb KBal-
paTty CuJibl TOKA, NOCKOJLKY TOK OJHH H TOT e B 06eHX Ka-
Tymkax. B ciayuae mensifouerocsl 1o BeJIH4MHE TOKd OTKJIO-
HeHUS CTpe/Kd aMIepMerpa 3Toro tuna OYyAYyT MPONOPIHO-
HaJllbHEl cpeHeMY KBajgpaTy TOKa.

[TokasbiBas B 1end MOCTOSHHOTO TOKa OJHO H TO XKe,
aMnepMeTpsl OYAYT, €CTECTBEHHO, aBaTh B’ LUEMH, I1e unpxy—

10 B. H. Jlanre . ' 137



aupyer nynbcnpyfonmﬂ TOK, pasJiiuHBle NOKasaHuss. Meto-
AaMH BbicIIell MaTeMaTHKH MOXKHO MOKas3aThk, YTO OHH OYAYT
OT/IHYaTLCH B 7 : 2 pas.
B camoM zedne, cpeHsAs cusia OyJbCHPYOLIETO TOKA MO~
xet ObITh BHIYHCJIEHA CJEAVIOIHM O6Gpas3oM:
T

5 I sin otdt
0

rie o~ aMIaWTygHOE 3HAYEHHE TYJAbCHPYIOLIEro ToKa,
® — YrJoBas 4acTora TeXHHUYECKOro MepeMeHHOro ToKa, 1 —
nepHoj ero usMesenus. I3 nonyueHHOro BuipakKeHusi BUAHO,
YTO MOKAa3aHHUsI amMmIepMerpa MarHHTO3JEKTPHYECKON cHCTe-
MBI B [EMH NYJAbCHPYIOLETO TOKA ¢ aMIIUTYAHLIM 3HaYeHHEM
TOKa, PaBHBIM [g, 6Ya€T B T pas MeHbLIe, YeM B TOM cliyiae,
KOrja OH BKJIIOYEH B 1ENb [IOCTOSHHOTO TOKa Ccusoi /o amuep.

AnanoruussiM 00pasoM CpefHHN KBaapaT MYJabCHPYIO-
LIero TOKa ¢ aMILUIUTYAHBIM 3HaueHueM /o paBen

I
51351112 o tdt , T
7 by
- T R A

B KkauecTBe BepxHero mnpejena HHTErPUPOBaHHS KakK
T
B MEPBOM, TaK H BO BTOPOM ciyyae GepeTcsi 45—, NOCKO/NBKY

TOK 4epes aMIePMeTpPhl MPOXOAHT TOJALKO B TEUEHHE > OnHOTO
noaynepHoaa.

W3 mnocnenHerc BHIPaXKeHHs BHUAHO, 9TO OTKJOHEHHE
CTPeJIKH 3JIEKTPOJHHAMHUECKOro NpuGopa YMeHbIIHTCS B

12
=4
T = pasa

10 CPaBHEHHIO C TEM CJIyuaeM, KOrfa OH BKJ/IOUEH B Helb Mo~
CTOsSIHHOTO ToKa cujofl fp amnep. Ho tak kak mxkana npubo-
pPOB 3TOrO THIa KBaJApaTtHuHa (TO ecTb YroJ OTKJ/OHe-

HHS UPOTOPLUOHA/NeH KBaJLpaTy BeJIHYMHB TOKAa), MOKa-

3aHHUs yMeHbluatcs auib B ¥ 4=2 pa3sa.
Takum 00Gpa3oM, INOKa3aHHs MAaCHUTOJIEKTPHYECKOrO
W SJIEKTPOAHHAMUYECKOF® aMIIEPMETPOB, PETHCTPHPOBABIINX
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B leNH HOCTOSHHOTO TOKAa OJHY H TY XKe cuay, 6yayT Teneph
pasnn4aThcs B

& = 1,57 pasa.

Moxer BO3HHKHYTb BONPOC, INOKa3aHUS Kakoro xe
aMnepMerpa clelyeT NPHHUMATb BO BHHMAHHE, KAaKOMY
aMIepMeTpy HYXHO BepuTh? HerpyaHo BUAETh, 4TO 3TO OY-
JeT 3aBUCEThb OT TOrO, [/ KaKOH Le/H NPHMEHSETCS aMmep-
METD, B KaKYIO IIellb €r0 XOTAT BKJOUYHTD,

Ecau, HampuMep, HeoOXOJHMMO KOHTDOJMPOBATL CHJIY

TOKa, MPOTEKAMILYI Yepe3 rajJpbBaHHUECKYI0O BaHHY, MuTae-
MYIO HECTJIaXKEHHLIM TOKOM OT BBINPAMHTENS TOTO UK HHOFO
THNA, cJlefyeT 6paTh NpubOp MATHUTOIJEKTPHUECKON CHUCTe-
MBI, TAK KAK Macca BellecTBa, BBLIEJAIIIErocs NMPH 3JeK-
TPOJN3E, KAK U MOKa3aHud NpHGOpOB 3TOrO THUIA, 3aBUCHT OT
cpefiHell BeJMUUHB TOKA, TEKYILErO Yepe3 BaHHY (MOCKOJbKY
cuJla TOKa BXOAMT B 3akoubi Papajes B mepBOH crTe-
[EHH). .
" Ecuiu uHTEpECYIOTCS TENMJIOBBIM 3¢ (EKTOM NYJIbCHDYIOLIE-
rO TOKAa, B L€Nb CJIEJYET BKJAYATh aMIEPMETDP 3/E€KTPOJHHA-
MHYECKOH CHCTeMBbIl, IOCKOJbKY U €0 MOKAa3aHus, U KOJHuue-
CTBO BbIENSIeMOFO NpPH NPOXOXKJEHHH TOKA Telja 3aBHCAT
OT CpejlHETO KBajApaTa Toka (cusaa Toka B 3akoH Jxoy-
Jsi — JleHnla BXOZUT BO BTO PO B CTENEHH).

91

Tpu coenuHeHHblE MapaljeNbHO KaTyIIKH MOXKHO paccMa-
TPUBATb KaK OJHY, HAMOTAHHYIO NPOBOJTHUKOM BTpoe 60Jb-
mero ceuenud. [Ipu BKJIIOUEHUH B Ce€Tb NMOCTOSHHOTO
TOKAa 1O TAKOH CHCTeMe NoTeuer BTpoe GOJbLIME TOK, HO-
CKOJIbKY HMEHHO BO CTOJIbKO pa3 yMeHbllaercs OpH mapaJ-
JiebHOM COeJMHEHuHM conpoTtuBjeHue. [loaToMy B cetn mo-
CTOSIHHOTO TOKAa MarHMTHOE MoJle YBeJIMYHJIOCh .Obl B TpH
pasa. MHaue o0cTOUT Hesi0 MpH BKJIIOYEHHH NapaJilebHbIX
KaTylleK B CeTh MEPEMEHHOT O TOKa.

Kax u3BectHO, CONPOTHBJEHHE KaTYUIKH B LM NepeMeH-
HOrO TOKa 3HAYHTEAbHO 0OJIblLe, HEXKENH B IlellH C NMOCTOSH-
HbIM TOKOM. B yuebnuke ¢usuxu misi X kiaacca (A. B. ITe-
pu K uH, Kypc ¢usuxu, u. 3, § 99) npuselien Takoi npu-
Mep. ConpoTHBJIEHNE OIHOH N3 KaTymiek pa3GopHOro mMKOJAb-
HOrO0 TpaHC(opMaropa Ha NOCTOSIHHOM .TOKe IPHMEDHO
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3,3 oM, a B ceTH NepeMeHHOro TOKa ¢ uacrotofl 50 ey no Helt
NpoTEeKaeT TOK, COOTBETCTBYIOUIHH CONPOTHBJECHHIO 20 oM.

[MonHoe conmpoTHBNEHHE KATYIUIKH Ha NepPeMEHHOM TOKe
(ero Ha3zBIBAIOT TaKXXe HMNENaHCOM) 3aBHCHT HE TOJb-
KO OT €e aKTHBHOI'O CONPOTHBACHHA, BHIUHCIAEMOro no ¢op-
myje '

R=p—~,
HO TaKXe OT YHCJa BUTKOB B KaTyllKe, €€ IeOMETPHYECKUX
pasMepoB W YacTOTH mepeMeHHoro Toka. Eciu uyucno BHT-
KOB B KaTyHIKE BEJHKO, TO Jaxe NMPH MajJoOM akTHBHOM €O-
OPOTHBJEHUH (KaTyIlKa HaMOTaHa OYEHb TOJCTBIM MEJHEIM
npoBogom!) HMIeAaHC MOXKer OBITh GONbIIMM. -

Ilpucoenuuus napaJsjesbHo KaTyLIKe ellie JBe TaKHe Xe,
nabopaHT (GpaKTHYECKH JHIIb HECKOJbKO YMEHbIIH 4KTUB-
HOE CONPOTHUBJIEHHE, TOTAAa KaK WHAYKTUBHOCTb CHCTEMBI
NPAaKTHYECKH He H3MEHHJIach, NOCKOJbKY UYHCJAO BHUTKOB
¥ dopMa KaTyIKH ocrajuch npexkHuMH. HeGoabmoe uame-
HEHHE AKTHBHOIO CONPOTHBJIEHUSI MOYTH He OTPa3MJOCh HA
umnenance. Ilosromy norpebisieMbiii U3 -CeTH TOK M MarHur-
HOe nojie BHYTPY KaTylleK TaKxkKe He TPeTEepresu 3aMeTHLIX
HM3MEHEeHHH.

[TonesnbiM Xe mapajiesbHOe BKJOYEHHWE ObIJIO NPU3HA-
HO 10 TOH NMpUYMHE, YTO TOK, NPOTEKAWIIHH Mo KAXKIOH Ka-
TYLIKE, YMEHBIIUJICS BTpOE, B pe3yJibTaTe Yero yMeHbIIHJCSA
Harpes KaxJAo#l U3 HUX.

[as o6bcHeHus ABJAEHHSA MOXKHO TaKxke NPHBJEYL pac-
CMOTpEHHMe B3aHMHOH MHAYKIMH KaTylIeK: HOCKOJbKY Ka-
TYmMKH HajAeThl ApYyr Ha apyra, TO 3.4.C. CAMOMHIYKLIMH
# B3aUMOMHAYKIMH paBHB MeXAY co60#. DTO BeeT K YMEHb-
IIEHHIO CHJIBI TOKA B KaX/O# KaTyliKe B TPH pasa. =

2

[Meperopen mnpenoxpaHuTeNb, YCTAHOBJEHHBIH Ha IPYyNmo-
BOM LIHTKe Ha ¢ase J, noABefIeHHBI K Hamell KBaptupe.
ITouemy ke B TakOM CJydae ropesa KOHTPOJIbHAS JaMna?
Heno B TOM, 4TO noC/e BHE3aMHOIO NPEKPALIEHHs NOna-
4H 37€KTPO3HEPIHH BBIKIIOYATENHd HHKTO He Tporaj H Bce
JIaMIIbl B KBaPTHPe OCTANHCh BK/AIOUEHHBIMH (4TOOHI OHOKA
B pacCyXJAeHHH He cpasy Opocajach B rjasa, Ha pUCYHKe
25 shikaouaTeny, HaoGOPOT, MOKA3aHbl B NOJIOMEHHH «BB-
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‘Roueno»). [T03TOMy npu-BKJIIOUEHHH KOHTPOJBHOA JIaMINBl
- Mexay ToukaMi A u b Ha Hee Nonafano HanpsikeHHe ¢ ¢a-
38l 2 W «HYJR», C KOTOPHIM JlaMia OKasaiach COeAMHEHHOH
yepe3 KBapTHPHYIO MPOBOJKY. o ,

. BoJiee BHUMATEJIbHBIA N ONBITHHE HabuionaTeNb NOAXKEH
6bl1 Gbl, KOHEUHO, Cpa3y Oo6pPaTHTh BHHMAaHuE, YTO APH ONH-
caHHOM crnocofe TPOBEPKH KOHTPOJIbHAs JiaMila OpPH BKJIO-
yeHuH ee Mexay Toukamu A u B unu Mexxny A u B npu se-
- HCTIPABHOM NpeJOXpaHuTENe Ha (ase S JOJIKHA FOPeTh C He-
KOTOPEIM HEJOKAJOM, NOCKOJbKY NapaliiesibHO coeluHeHHbie
Jamnnl B 19-B KBapTupe BCe Ke AAal0OT HEKOTOPOE CONPOTHB-
nénre. B TO Xe BpeMs HPH HCNPaBHOM MpeJOXpaHHUTeNE
IoJiKeH HaGJOfaTbesd NEpeKas, TaK Kak Ha JjaMIy nonaga-
7o 6bl MpH 3TOM HampsikeHHe, B 1,73 pasa mpesbimalionee
HopMaabHoe,—220 6 Bmecto 127 6 uau 380 6 BMeCTO 220 s,

93

Kak yxe oTMeyaJoCh B pelleHMH TpeAbIAYLIEH 3anavH,
B GOJBIUIKX JOMaX MUTAHWE 3JEKTPO3HEPrHeHd OT CeTH mepe-
MEHHOTO TOKa OCYIECTBJSETCS MO TaK Ha3biBAEMOH YeTH-
PexXnpoBOAHONH cHcTeMe. MOXKHO MPEANOJIOXKHTh, UYTO TOK
B yue6GHble aynutopun Ne 1 1 Ne 2 noaBoauscs no NpoOBOJIKe,
cxeMa KOTOPOH [OJI)KHA HMETh NPEMEPHO BHA, NOKA3aHHbIN
Ha pucyHKe 43. ‘

I3 cxeMBl BHMIHO, YTO NPHU BBIXOJe H3 CTPOS NPENOXpaHH-
Teasi A, YCTaHOBJEHHOFO Ha «HYJeBOM» NPOBOJAE, JaMIbi
J, u JI; B nepso#

‘aynuUTOPHH He OYyIyT .~ "

TOPEThb, €CAu O A HO- : 2 as
BpeMeHHO BO BTO- | ayd
pol  ayldTOpHH He -

6yreT BKJIOUEH Ka-

Koi-HnbGyap mpubop,

Hanpumep njintka II. 1-as
Ecau xe IUIATKa ayd
BKJIIOUEHA, TO KaK Ha R,
Hee, TaK M Ha JaMIH ~ '
yepes HCTIpaBHbIE A ﬂéﬂé i
npepoxpauutenu b i_’ £ )_;

u B nonajaer Hanps-
XKeHue ¢ ¢pas Py-u Dy, . Puc. 43

C : 141



TloHsATHO TakKe, MOUEMY TUIMTKA TOpena ¢ HeJIOKalIoM,
TOrJla KakK HakaJs jtaMmn OBt Bhille HopmaJsbHOro. B canom
JeJie, ecliH HallpsiKeHde MexAy «HyJeM» u dasoit 127 g, To

mexay dasamu @, u Dy ono Gyzer By 3 pas Gogblue, TO
ectb 220 8. B coorBeTcTBHH ¢ 3axoHoM OMa 3T0 HanpsiKe-
HHe pacnpenensieTcsl MeXLy NepBOfl H BTOPOH ayaUTOPHSAMH
NPONOPUHOHANLHO CONPOTHBJCGHHIO BKJWUEHHBIX B HHX
npuGopoB. MomHan nJaHTKa HMEET CPAaBHUTENEHO MaJioe CO-
NPOTHBJAEHUE, TOTJa Kak HeGoJibline, BHIHMO, JaMIIbl
J u Jlp, naxe 6yaydd BKJIIOYEHHBIMH NapaJsiejbHO, UMET
3HaUNTETLHOE CONMPOTHBJEHUE. B pesysbraTe Ha TJIHTKE CV-
necteyer HeGoJbLUIOE HaNpsiKeHHe W OHA TOPHUT ¢ HeJAOKa-
JIOM, 3 JIAMIIOUKM CBeTST sipye HOPMaJbHOTO, TaK KaK Hamnps-
JKEHHE Ha HUX BbILIEe HOMHHAJA,

94

BK/IIOUeHHBIH B CeTh NepeMeHHOro TOKa HENoCpeacTBEHHO
BOJIBTMETP 3/I€KTPOMATHHTHOH CHCTeMbl NOKasbiBaeT s dek-
THBHOe 3HaYeHHe Hanpskenus. OpHAKO, KAK Mbl 06 3TOM
yKe TOBOPUJH B pelleHUH 3agauu Ne 89, B oTJe/bHBIE MO-
MEHTBHI BPEeMeHH Pa3HOCTb NMOTEHHHAJOB NPH CHHYCOHIAJ]b-
HOM 3aKOHe M3MeHeHHs AOCTUraeT MaKCHMaJbHOTO CBOEro

snauennsi, B Y 2=1,41... pasa npeBbIIAOLIEro apdeKTHB-
“Hoe. B 3TH MOMEHTH! BKJ/IIOUEHHBIH IapaJJefibHO BOJLTMET-
py KOHIeHCATOD 3apAxaerc A0 Pa3HOCTH MNOTEHUHAJOB
125.1,41~175 8. MenHO 3Ty 1MPy H NOKa3BIBAET BOJLT-
MeTp. Poib BHIIPAMJAIETO YCTPOHCTBA CBOAHTCS JHIIb
K TOMY, 4ToObl NPEnsiTCTBOBATL Pa3psily KOoHAeHcaTopa IpH
H3MEHEHWH HaMNpaBJeHHs! ToKa.

C' ONIHCAHHBIM $IBJAEHHEM XOPOIIo 3HAKOMBI PaAHOII0GH-
TeJH, KOTOpPble 3HAIOT, UTO HaNpsKeHHe MOoCJe KEeHOTPOHA
(1 BOOOUIE BHITIPAMUTEJSI) CPA3y Ke BO3PACTAeT Mocie
BKJIIOUEHHSA (QUIBTPA, COCTOSIIETO M3 JPOCCes U KOHJeHca-
TOPOB.

Co¢usm HeTpyaHO OPOPMUTH B BHUJIE IKCIEPHMEHTAMb-
. Ho#t 3apmauu. [Ipu 3TOM CYIHIECTBEHHO B3ATb KOHJEHCATOP
Gosbiioft eMKOCTH, HOPSiiKa HECKOJNbKUX MHKpodapal,
H BOJLTMETP C OOJBIINM cOnpoTHBiaeHUeM. [1pu Masnom co-
APOTHBJEHUH B HeOOoJbIIOH €MKOCTH CHCTEMA, KaK TOBOpPAT
B TexHHKe, 6yneT 06jafaTh MaJjoft TOCTOSTHHON BpEeMeHH, TO
ecTb KoHJeHcarop 6YAeT GHCTPO pa3psaKaThesl yepes BOJLT-
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MeTp, B PeE3yIbTaTE Yero Ha HHX Oyler cyiuiecTBOBaThb pas-
HOCTb NOTEHIMAJOB MeHbInasi, yeM 175 8. B oco6o ne6aaro-
OPUATHBIX CIYYafX NOKAa3aHHS BOJbTMETpa MOryT OBITh
Jaxe MeHble, yeM 3¢deKTHBHOe HanpsixkeHHe B CeTH,
BIIJIOTb [0

-

Eswy-VZ _ 125:Y2 — 908
2 .

Lo _
2 = 2

?

rie Ep— amMniuTynHOe 3HaueHWe HaNpPAXKeHHA B CETH
(cpaBruTe ¢ peeHnem sajauu Ne 90).

95

Hecmorpst Ha BCIO HaWBHOCTb cOhH3MA, CUHTAEM TOJE3HLIM
pa3oGpaTh €ro ¢ yuauiumucs, 4toObl JUIIHUE pa3 MOAUYEPK-
HYTb HEOOXOAMMOCTE BHINOJHATHL HajJ HAHMEHOBAHUAMH Te
JKe JeHCTBHS, YTO W Haj YdCjaaMH, K KOTOPbIM HaMMeHOBa-
HHSA OTHOCATCA. :

96

Tox u nanpsixenue B mpubope, BKIIOYEHHOM B CETb Iepe-
MEHHOT'0 TOKa, MOTYT U3MEHATbCS TaK, YTO MaKcHMaJjbHbie
H MHHHMaJbHble 3HaueHNsT MMH OyAYT AOCTHraTbCcsi OJHO-
BPCMEHHO. B 3TOM ciyyae roBOpST, YTO  TOK U HampsikeHHe
‘coBnazamt no ¢ase. MImeHHo Takoi cayyai uzobpakeH Ha
pucyHke 183 B kypce dusuxu A, B. [leprimknna anas X Knac-
ca. Tok u HanpsikeHUe cOBHmajawT mo dase, Koraa B ceThb
NepeMEHHOr0 TOKa BKJOYEH TpuOOp, objaanarmlliuii TOJbBKO
aKTHUBHBIM COTNDOTUBJIEHHEM, HaNpuMep 3JEKTPHUECKast
NJUTKa. B arom ciyuae MOLHOCTb, NOTpebsaseMyl0 mpubo-
POM, MOKHO BHIYHCIUTDL 1O dopmyse

s N=1.U, (1)

rae I u U-—3ddeKkTuBHbIE 3HAYEHHS TOKA U HANpPSAXKEHUS
COOTBETCTBEHHO. ‘

Onnako He Bcerja TOK H HanpsixKeHHe COBH4NAIOT IO
dase. Eciu BKIIOYHTL B IeNb ITePEMEHHONO TOKAa KaTylli-
Ky CaMOMHAYKHHM HJM KOHJEHCATOpP, TO MaKCHMAaJibHble
H MHHEMAaJbHbIE 3HAYeHHS TOKOM H HampsiKeHueM OGyayT
NOCTHraThesl HeoJHOBpeMeHHo. B atom ciywae dopmyna
MOILLHOCTH "TIpHOOpeTaeT MHOH BHA —B - HEHd HOABAsSETCH
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TPETHH COMBOXHTENL R, HasbiBaeMbili K03 PUUAEHTOM.
momiHoCTH: G s ‘

N=k-I.U. ' O

I n U'spech HMEIOT TOT Xe CMBICH, 4T0 U B opmyne (1).
MuoXHTEJIb K HA3bLIBAIOT YacTO HHAYe — KOCHHYC GH»,
«®u» — 370 yroa caBura a3 MeXAy TOKOM H Hanpsxe-
HUEM.

O6MOTKH 3JeKTpoMOTOpa o6sagal0T He TONbKO AaKTHB-
HBEIM COTPOTHUBJEHHEM, HO TaKKe M MHIYKTHBHBIM. B pe3yib-
Tare MeXAY TOKOM, NPOTEKaIoWHM 110 OOMOTKaM 3JeKTpo-
MOTOpa, W HanpfAXKeHHeM, IPUIOKEeHHBIM K HeMy, BO3HH-
Kaer caBur no ¢aze. Kocunyc yraa casura ¢as npH HOp-
MaJbHOM pexXHMe paGoTh paBeH:

b N 900 em 0.82.

v 2205-5a

OO6bIuHO 3HAYeHHE «KOCHHYCa (H», COOTBETCTBYIOULEe
ONTHMAJIbHOMY DeXHMY paboTh, YKa3blBaercs B MACIOpPTE
9JIEKTPOABHUTraTE NS,

97

Tlpex e Bcero OTMeTHM, YTO ONHCAHHBIA Npomecc He NPOTH-
BOpDEYMT 3aKOHY COXpPAaHEHHUS 3SHEPruM, Tak Kak 3apsika
KOHJeHcaTopa npoucxoiuia 6b He «caMa coboii», a 3a cuer
SHEpruM TEeIJIOBOr0 JBHXEeHHA 3JeKkrpoHoB. OnAHako naed-
cTBHE W300paKeHHOH Ha pHcYHKe 27 YCTAHOBKHM NPOTHBOpE-
yujio 66l BTOPOMY Hauajly TepMOJHHAMHKH (CM. 0 HeM 3a-
Jlauy Ne 72 BTOpOro pasjena), NOCKOJBKY Npoiecc Tpebyer
CaMOIIPOH3BOJIbHOTO BO3HHKHOBEHMS <«CTYIIEHMIt» H° «pas-
pexeHUH» 3JeKTPOHHOro o6Jiaka, a 3TO TaK K€ HeBO3MOXK-
HO, KaK HEBO3MOXHO CaMONPOH3BOJbHOE Pa3fecjieHUE 3JeK-
TPOHOB MJIH MOJIEKYJ Ha GHICTPHE M MelJIeHHbE (NoCe/Hee
'03HauyaJo 6bl CaMONPOH3BOJIbHOE BQ3HHKHOBEHHE PAa3HOCTH
TeMIIepaTyp). :

Caeayer, BIPOUEM, OTMETHTb, UTO BTOPOH 3aKOH TEPMO-
AMHAMHUKH B OTJIHUYHE OT NEepPBOT0 HOCHT He CTOJIb KATEropH-
YecKHH XapaKTep:; OH He COBCEM  OTPHIIaeT BO3MOKHOCTb
CaMONpPOH3BONBLHOTO pasfiefieHusl MOJIEKYJ Ha ObicTphie
U MeRJEHHBI, WM BO3MQXHOCTh BO3HUKHOBEHHS (YyKTya-
UHH  (MeCTHBIX GTYHIeHHH U pa3peskeHHuii) miotHoctd. OH



T YTBEPAKAAET, UTO TAKHE. AR JQ:
.COOBITHSI MAJIOBEPOSITHLI ¥ BE-
POATHOCTL TEM MeEHbHIE, YeEM ) I |
6oJpme GIYKTyanum. : !

:M3-3a xaoTHuHOCTH ABH- - A
XKEHHsl SJIEKTPOHOB HA KOH- i s Jfnacma
1ax TMPOBOAHHKA  JeHCTBH- v it =
TE€JbHO MOXET BO3HHKHYTH — :
pasHocTs noreHpuasoB. Ho -
BO3HHKHOBEHHE 3HAUHTEJbHO-
TO HamNpsDKEHHHA, KaK YiKe OT- Puc. 44.

MeueHO, MaJIOBEPOSATHO, a NpU
MaJblX — KOHAeHcaTop OylAer paspfAxaTbed uYepes JAerex-
TOP, TaK KAaK MPH MaJbIX Pa3HOCTAX NOTEHIMAJOB BOJbT-
aMnepHbBe XapaKTEPUCTHKH BCEX NETEKTOPOB JHHEHHBI, Kak
9TO 1I0Ka3aHO Ha pHcYHKe 44, u 3¢ (eKT BHNPAMIEHUS OTCYT-
crByeT. HeauHeRAHOCTp BOJBT-aMIEPHOR XapaKTEPUCTHKH,
obnsicHsiowlas sdc¢hekT BHINPAMIeHUs, OOHADYIKHBaeTCs
JIMIIb TIPU JAOCTATOYHO OOJNBIIUX HANPSAKEHHUSX, BEPOSATHOCTh
BO3HUKHOBEHHUS] KOTOPHIX 3a cueT- QJYKTyallUd TJOTHOCTH
pacnpefesieHHs 3JeKTPOHOB MPAaKTHUYECKH paBHa ‘HYJIO.
3apsiika KOHIEHCATOPa TaKke HEBO3MOXKHA, Kak He-
BO3MOXKHO IIPaKTHUECKH (XOTS 3TO M MBICJHMO B MPUHIIUIE),
yToOBl Xa0THUECKOE ABUKEHHE MOJIEKYJ BO3JAyXa B 3amnasH-
HOH KOHcepBHOH 6aHKe NPEBPaTH/OCH B HANPaBJEHHOE BBEPX,
croco6Hoe NMPUNOAHATh OaHKY Haj INOBEPXHOCTBIO 3eMJIH.
Pacuer noxasbBaeT, YTO CaMONPOHU3BOJbHOE <IOANPBHITHBA-
HHe» GaHkH H3-3a QIYKTYalUUU B ABHKCHHH MOJIEKYJ] MOXET
HabJogarecd He 4Yalle, YeM pa3 B MHJIHAaPAB MHJIHAD-
OB JIeT.

Xopolo u3BecTeH HayuHO-paHTAaCTHUECKHE poMaH A, P,
Bensera «Apuenb». ['epoit poMaHa MOT 11O CBOEMY XKeJAaHUIO
YNpaBJATh XapakKTepoM JBHKeHHA coGcTBeHHOro reia. K co-
aJeHHIo, 9T0, XKaK MB BHIENM, TNPOTHBOPEUMT BTOPOMY
Hayajay TepMOJMHAMHKH H BO3MOXKHO JIHIIb Ha CTPaHHLAX
HayuyHo-(aHTaCTHUECKOI'0 pPOMaHa.
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Paspsa 6aHKM HOcHT koJebaTeNbHBIH Xapakrtep, TaK Kak
BMeCTe C HAMOTaHHOH Ha CHHIY CIMpasnblo oHa ob6pasyer,
KakK NPHHATO TOBOPHTb B pajiHoTeXHHKe, KoxebaTesib-
HblH X 0 HTYp. [TockoabKy npoBosiokd ofnagaer CONpOTHE-
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JeHHeM K HPOMCXOJUT H3JyueHHe JHEPrHH B NPOCTPAHCTBO
B BUJI€ 3JIEKTPOMArHuTHEIX BOJIH, KOJIeGaHus MOCTENeHHT 3a-
tyxaiot. Cruia coxpaHseT HaMarHW4eHHE TOTO 3HaKa, KOTO-
pBiff COOTBETCTBYeT HOCHefHeMY pas3maxy KoaeOaHui#, Ha-
CTOJIBKO €llle CHIBHOMY, 4TO OH MpOOHBAET HCKPOBOH mpoMe-
JKYTOK, 4epe3 KOTOpPbIH NPOMCXONHJT paspsi JeHAeHCKOH
6aHKH.

OMNTHUHA
N CTPOEHHE
ATOMA
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Kak Hn 3amaHyuB onncanHbill @nammapnoHom cnocod o3Ha-
KOMHUTBCS € TMPOLLIBIM Halllefl miIaHeThl, IPUXOJUTCS PUMH-
PHTbCS ¢ MBICJIBIO, YTO OH HHKOIJa He GYJEeT OCYILECTBJIEH:
KaK BBITEKAeT U3 TEOPHH OTHOCHUTENbHOCTH, CO3JaHHOH TPy-
HaMH reHHalbHOro Hemeukoro ¢uavka A. DiHIITeHHa, HH-
KaKOe MaTepHasJbHOE TEJC HE MOMKEeT MABHUraTbCcf CO CKO-
pocThio, mpeBBI I Ao LLe i CKOPOCTh CBeTa B MYCTOTE, TO
ectb npumepro 300000 xam/cex.

Bosiee Toro, Aas Tea ¢ «Maccod MOKOA», OTJAHYHOH OT
Hynasl (a K HUM TIpUHA/JIEKAT 3JIEKTPOHBI, TPOTOHE, HEHUTPO-
Hbl, IIebleé ATOMBl U MOJIEKYJB, a TaK¥Ke NMOCTPOEHHble U3
HUX Tesla — KyCKM MeTajjla, KaMHH W T. 1.), Aaxe M 3Ta
CKOPOCTb HeAocTHkMMa. OxasblBaeTcsi, YyTo N0 Mepe pocra
CKOPOCTH Macca pasroHsAeMOro TeJla YBEJWYUBAGTCS IO

3aKOHY
m

m = e
v
=~ (%)

4
rie my— Macca nokosiilerocs resia (Macca IOKOS), U — CKO-
POCTb, OO KOTOPOH PasorHaju Tefl0, M — ero Macca MpH
3TOH CKOPOCTH M ¢— CKOPOCTb CBeTa B Iycrore. I3 3toh
¢opMyaHl BHAHO, YTO N0 Mepe NMPUOMMMKEHHA ¥ K ¢ Macca
Teja yBeJHYMBaeTCAd HEOTPAHHUEHHO, PasrOH CTAHOBUTCS
BCE TPYZAHee H MPaKTHYeCKH COBEPINEHHO HEBO3MOXKEH NpH

CKOpOCTAX, GJAM3KHX K ¢, 3aBHCHMOCTb MAacChl OT CKOPOCTH
XOpOmO H3BeCTHAa ()H3UKAM, M3YUaWHIMM CBOACTBA YacCTHIL
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€ BBHICOKHMH 3HepruaMu. [1poToHBI, pasorHaHHbIE B COBET-
CKOM YCKOpHTE/e-CHHXPO(a30TPOHE, yCTaHOBJIeHHOM B O0Bb-
eMHEHHOM HHCTUTYTE SIepHBIX HccienoBauuit B JlyGHe,
obnafaor maccof, B 100 pas mpeBblmamwinelt Maccy HOKO-
SINLerocsl IPOTOHA. :

CyuiecTBylT, BIIpOYEM, M UacCTHIB,, IBHXKYIIHecs CO
CKOpPOCTbIO cBeTa. D710, HANPHMepP, KBAHThl 3/eKTPOMATHHUT-
HOFro M3JyueHHss — ¢oToHbl, OJHAKO HX Macca IIOKGS paBHa
Hya©! ®u3udeckH 370 O8HauyaeT, 4YTO (POTOH OCTAHOBHTH
Hedb3d. OH ofpeueH MOCTOSHHO HaXOAUThCS B ABHIKEHUH.
ITonbITKa OCTAaHOBUTL (HOTOH TPUBOAMT K ero rubenu. Hure-
PECHO OTMETHUTh TaKXKe, UTO CKOpPocTh (BOTOHa B BaKyyMe
Beerfia pasHa 300000 xm/cex, HE3aBHCHMO OT OTHOCHTEJb-
HOTO [ABHXKeHMS Habawoaatens M UCTOUYHHKa (OTOHOB, TO
eCTb UCTOYHHKA CBETa.

B
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[Tepenaua tensa oT packaJeHHOTO MeTaJ/ljia K yeJoBeKy Ipo-
MCXOAHT IJaBHbIM 06pascM uepe3 wuanyueHue. MarcumMym
IJHEPTUH HM3JyUYeHHH NPH TeMmuepaType MeTajjga HecyT HH-
dpakpacHble Jydd, KOTOpHle, KaK M BOOOIIe 3JEKTpOMAr-
HUTHBIE BOJIHBI, OUEHb CHJIBHO OTPaXXakwTcsl MeTaajaMU.
DTo W JaeT OTBET Ha BOMNPOC, 3aUeM METaJIH3UPYIOT OJeXK-
Iy CTaJeBapoB. -
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Kax 3TO BHAHO H3
pucyHKa 45, He3a- ‘g
BHCHMO OT Paccro- A ————-———:,;47\
SIHMA UYeJoBeKa [0

CTEHBl, HA KOTOPOH 4
IOBEHIEHO  3€pKa- 0 0,
J10, OH MOXKET pac- g

cMaTpHBaTh OLHY

/
()

\ N
3eprano

M Ty IKe 4YacTb E | 2
cpoeil GHUTypHI, br Z
pPacrnoNoXeHHYIO He 8 ""“""f;,"" "‘gzr 7
HHXKE, HEeM Ha 22077 7 7 /)
paccrosnun H or

noJqia. oo Puc. 45.
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Mubl MpHHANM, YTO NMOBEPXHOCTH HOXKJEBHIX KameJb HMeeT
chepuyeckyio Gopmy. IleficTBUTENBHO, O] AEACTBHEM OJHAX
JIHIIb MOJIEKYJISIPHBIX CHJI Karjif nojxHAa 6buia Obl ObITh
uiapoo6pa3Hoi, TaK KaK NMpu 3TOM SHEprus HOBEPXHOCTHOTO
HaTSKeHHs MUHHMaJbHa (cM. pelleHHe 3ajadu Ne 64): us
BCeX Tesl PaBHOTO 06beMa Liap oGJiafaer HauMeHbIIeH BO3-
MOJKHOH MOBEpPXHOCTbIO. IIpHMEPHO TaKyio (GopMy umela
6bl Kamisl TpH NajeHHH B 6e3BO3IYIIHOM NMPOCTPAHCTBE.

OnHAaKO CONPOTHBJEHHE BO3AyXa NPHBOIAMT K HCKaxKe-
HHIO CEpPUUHOCTH, H Kamjis MPHOOPETaer XxapakTepHylo 00-
TeKaeMylo, «Kaljeobpasuyio» (GopMy. B pesyabrare yclo-
BUSi OTPa’KeHHsi B Pa3HbIX TOUKAX NepecTaior 6BITh OJlHHA-
KOBbIMM: €CJH B OJHOM MecTe MPOH30HIET MOJHOE OTpa-
JKeHrme, TO B APYTOM — BO3MOXEH BBIXOA Jy4a HapyXy.

HyxHO OTMETHTb, UTO MOJHOTO OTPaKEeHHU (haKTHUECKH
B Kansie HUKOTZa He HaGmopaercs. UacTb JyuncToH SHEP-
rME B JOGOM cayyae Bce ke «MpocauuBaercd» H3 Kalllh
B BO3AYX.
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Yaanum coGHpAOINylo JHH3Y ¥ MOMECTHM Ha ee MecTo pac-
cemBampouLy0. Toraa xof Jydell MOXHO H3006pasUTDb TaK, Kak
3To clenaHo Ha pucyHke 46. Ma storo pucyHka BHAHO, 4T0
B KOJIbLIEBOM 30HE, OrPaHHYEHHON OKPYKHOCTAMHU C AHaMeT-
pamu A’B’ u CM, OCBellleHHOCTb Ha 3KpaHe CO3[aeTcil HE
TOJMBKO JIY4aMH, PACCEAHHBIMU JIHH30H, HO W MPOIIEAIHMH

r
8

— . /
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MHMO Hee, 3@ NO3TOMY NpeBHLNlaeT OCBEUIEHHOCTb, KOTOpax
cosllasaJsiach Ob! Ha 9KpaHe 6e3 JIHH3HL.

OnucaHHoe fEVIEHHE Jerko Ha6uionaTh HAa ONbITE, BOOPY-
KUBINHCH O4YKaMH, AOpeJHasHAYEHHBIMK AJs GJAH30PYKHX,—
Ha JucTKe 6yMard, noCTaBJeHHOM Ha NMYTH COJHEYHBIX JAY-
yell nmocse OYkoB, GYAYT SICHO BWAHH CBETJBHIH KPyr, Omos-
CaHHLIA ellle GoJiee CBETJOH KaliMoi#l, a 3aTteM 3KpaH, OcBe-
LIEHHBIH TOJNBKO NPAMBIMH COJNHEYHBIMH JyuamH. OcBellen-
HOCTb B Tpejieniax KailiMbl 6yner MakCHMaJbHOM,

104 ‘

Heratusbl 060MX CHHMKOB OYAYT OJMHAKOBO IJIOTHBIMH,
€cJTM BEJHUHHA IKCMO3UIHK OCTaHeTCss HeuameHHOH. B doro-
rpauu NOA 3KCNo3uuMell MORUMAETCS BEJMYMHA, XapaKTe-
py3yIouas KOJHIECTBO OCBEIIEHHS, MOJYIaeMOro CBETOUYB-
CTBUTEJIbHBIM CJIOEM MaTepHasna IpPH ChEMKe, JKCMO3HLUA
oGosnayaercs OGykBolt H W BBIpaKaercsi NpPOU3BEIEHHEM

H=EFE-1, ) (1)

rie E — ocBeuledHOCTh (POTONJIEHKH H { — BpeMs 3KCNOHH-
poBaHusi (BBHIIAEDPIKKA).

OcpelleHHOCTL U300paKeHuss MNPSMO TNPOTOPHHUOHAJIbHA
KOJHUECTBY cBeTOBOfi 3Hepruu W, monanawiunell gepes o6b-
eKTHB OT IpeaMera, ¥ 06paTHO MPONOPUHOHAJbHA IJIOILAAH
n3obpaxeHus sp:

W .
~ . - (2)

Ecau npeaMer (s OmpeiesieHHOCTH YAOOGHO paccMmart-
pHBaTh, HApHMeP, NYTOBUIly Ha KOCTIOME MoceTuTeast (oro-
rpaduu) H3Ay4aeT BO BCE CTOPOHBI NPHONU3UTENbBHO PaB-
HOMEPHO, TO KOJIHYeCTBO .3HEPrHu, MNonajawiee B 00bek-
THB, IPAMO TPONOPUHOHANBHO BeIHYHHE TeNecHOro yraa 8,
MoJ KOTOPLIM H3 TOUKH, ['le HAXOMHTCA TPEAMET, BHIEH 06b-
€KTHB: ’ -

W~ %)

CuwuTas TJIOIalb 06 BEKTHBA PABHON So U NPEAMET y/1aJieH-
. HBIM OT (poTOaNmapara Ha ds, NoayuuM (cM. puc. 47, JeByio
4acTh) AJif TEJECHOrO yrja NpUOJH3HTENbHO

So

=—r. @

a3
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Puc. 47.

KoMOunupys TpH NOCJIETHHX Bblpa}KeHI/IH, HMEEM:

E~ . "~ (5)

sla2

Ho niomagu npeimera Sp U €ro H3006paKeHHA S; OTHOCATCSA
Kak .

2
$1 4y
ST ©®)
2

e a; — paccrTosHue oT OOBEKTHBA 10 (OTON/IEHKH (CM.
IpaByio 4acTh pHuc. 47).

TMogcrapnsis oTCI0AA 3HAYEHHE a2 B BHIPaKeHHe (5) no-
JIy4UM: :

808 S

E~ vl M

51890 sya

Tak kak So H Sg— HOCTOHHHbIe BCJINUHUHDBI, TO

B~ ®

al

HepBoe U [10cjejHee paBeHCTBO BMECTe AaloT, 4ToO
+

t ~al - 9

Ho uem panbme ypanen gororpadupyemuii o6sekT (T0O
ecTh yeM 6O0JbIle dp), TeM MEHbIIE PACCTOAHHE @; OT 00beK-
THBa (poToanmapara A0 [JEHKH, UYTO CJenyeT U3 (GopMyJHl
JIHH3HI.

CaenosatenpHo, Aas1 Gojiee yJajJeHHOrO NMpefMeTa BHl-
IepxKa AoJMxKHA OBTb MeHblUell, a ans Gojee OAU3KOro, Ha-
o6opot, Gouabiiei. :
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105 . :

Ecnin nepennsii (o6pallienHasi R mnpenmery) MOBEPXHOCTb
pOroBHnbl OyleT IVIOCKOH, TO (OKYCHOe DacCTOsIHHe, riasa
OCTaHeTCs] HeM3MEeHHbIM-U B BO3JyXe, U B BOne, Gnaronaps
ueMy HpeJOMJIEHHE JydeHd, HAYHIUX OT AOCTATOYHO YyJAaJeH-
HbIX NpPeAMeTOB (TO eCTb NapaJJesbHBIX Jyueil), OyAeT oT-
cyTcTBOBaTh. TakuMm o06pasoM, moJo6HbH raas 6yner oAu-
HaKOBO XOPOHIO BUAETb Y A aJ € HH bl € IPpeAMETH KakK B BO3-
Jyxe, TaK # NMoJ BOJOM.
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Ha kaxIoM Kajpe KHHONJIEHKH uYepe3 paBHEE TpOMe-
KYTKY BpeMeHH 3aleuar/ieHbl OTHeNbHbLie (Pashl ABWUKEHUST
TeJia.

CBOHACTBO HeJIOBEYECKOrO [J1a3a TAaKOBO, YTO MPH GHICT-
pofi cMeHe OJHOrO Kajapa APYIMM OTAEJNLHbiE 3Tallbl CJH-
BAaIOTCA, CO31aBasi BIedaTJEHHE HENPEPHIBHOTO ABUXKEHHS,

B 3ByKOBOM KHHO CMEHAa KajJpOB MPOMCXOJHUT Yepes Kaxk-
Ayi0 /o4 Romo cexynAbl. ITycThb 3a 3TO BpeMs KoJeco 3KH-
naxa, u3obpaxkeHHOe AJNA YAOGCTBA pPaCCYXAEHHH BCErO
JIUIIb C OJHOH CNHUEH, DOBEPHETCA Ha CTOJbKO, YTO CHHLA
U3 noJoxenus A b, nepefifier B nosoxenue A,b, (puc. 48).
['71a3 BOCIPHMET 3TO KaK IOBO-

POT MO HYacoBOH CTpeJke Ha

yroJsi, 0603HaueHHBIH IYKKOM. 4, A,
Tlpu 6ouibiloi CKOPOCTH ABH-

JKEHHS1 332 BPEMsI CMeHBl KaJpOB

B KHHOCHEMOYHOM amnmaparte Ko-

JlecoO MOMKET TIOBEPHYTbCA Ha

3HAYMTENbHO OGOJABIMIMHA  yrod,

npuYeM crnpna 3afiMer MoJjoxe- -6,

Hue A’yB’5, MOKaszaHHOE B HHXK-

Hell yactd pucynka. [10CKOMbKY

A, 5' 4:
06a KOHLA CHOHUIBLI HHYEM He OT-
JMYAIOTCs, TIJ1a3 MOXKET <«OIHH-
OuTbCcsi» W BOCIPHUHATE Bpalle-
une Ha yroa A,;0A’; Kak mogo-
por Ha yron A,0b’;. B pesyas- >,
5, 6 ™

Tare BpalleHHe KoJeca OYyAeT
Ka3aTbCs MPOUCXOAAIUM TTPOTHB
4acOBOH CTPeJIKH. Puc. 48. :

151,
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- HetpyAno BUAETb, 4TO MapajoKC BO3HHKAeT NPH TaKoH
qacrore CheMKH, KOrja 3a BpPeMs CMEHH KaApoB CIHIH
ycneBaloT NMOBEPHYThCA Ha YroJ, BPeBbilIaloluil I0JOBUHY
yraa Mexay HuMmu. [TosToMy npu OAHONI M TOW XKe YacroTe
CheMKH M OJIMHAKOBOH CKOPOCTH ABMMKEHHS 3KMIIaXxa Bpa-
HleHHe KoJieC C Pa3HBIM YHCJAOM CIHIl MOXKET Ka3aTbCiA npo-
HCXOASIIHM B OPOTUBOMOJOXKHBEIX HANPaBAEHHAX, KaK 3TO
TakKe MOPUXOAHTCH MHOrAAa HaGJAIAaTb B KHHO (TOJBKO
pexe)— 3ajHue KoJeca Tellerd, TAe cnull, OoJbllie, Bpa-
HarwTcaA B CTOPOHY, NPOTUBOIIOJOXKHYIO BpalieHUIO Tie-
pelHux.
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INapanaenbHblfi TY4Y4OK Jyyeld, BHIXOAAMHUH M3 OKyJApa
TEJeCKOINa, CTAHOBHTCA II0CJTe NMPOXOXKAEHHst 4epes Xpycra-
JIMK T/ia3a CXOJsAIIHMCS, CHOCOGHEIM oépasosaTb Ha ceT-
yatke U300pakeHHe NpeiMeTa.

‘BaxHasi poJsib rias3a Kak COCTABHOH YacTH HEKOTODPHIX
ONTHYECKHX CHCTEM, B TOM UYHCJE TaKXKe U MHKPOCKONa,
Jynbl, TEJIECKONa H T. I, noapo6Ho paccmorpena O. 1. Ilpa-
BEIHUKOBON B CTaTbe, onyGauKoBaHHO# B Ne | KypHaza
«®u3nka B mKose» 3a 1958 r. 1ot BONpOC OCBellleH TakxKe
JI. Y. PesnukoBbiM B pabore «['1az Kak cocraBHas 4acTb
ONTHYECKHX HHCTPYMEHTOB», HaneyataHHo# B Ne 3 Toro xe
KypHana za 1946 r. -
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B mnpuBeneHHOM pacCyXAeHHH BCE€, KPOME OKOHUATEJb-
HOro BHIBOJA, MPaBUJIbHO. TeseckKOmb! HEHCTBUTENLHO He
JarT yBeJUUYEHHOTO H300paxKeHHs 3Be3], HO TEéM He MeHee
B CHJIbHOI CTENeHH HOMOTaiT HPH acTPOHOMHUECKHX Ha-
6moneHunx. BypHoe pasBuTHe acTPOHOMHM Ha4aJsioch JIHIIb
nocne usobperenus 'anuneem teneckona B 1609 r.

3anaya TeJeckoma NpH HaOJIOJEHUH 3Be3]] COCTOHT He
B MOJYYEHHH YBeJHUEHHOTO H306paxKeHHs, a B YBeJHUEHHU
CBETOBOTO MOTOKa, MOMafaloHlero B rJja3 yejoBeKa OT Ha-
6maoaeMoro o6bekTa. I1pi noJL30BaHAK TEJECKOTIOM ITOTOK
CBETOBOH 3HEPTHH, MONAJAOMUH Ha CETYATKY, YBEJHIHBAECT-
cf BO CTOJIbKO pa3, BO CKOJBKO IVIOMIa/(b BXOXHOIO ornep-
CTHS TejlecKona GOoJibIIe MJOLIATY 3PayKa.
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B Coserckom Coo3e, Kak H3BECTHO, CTPOHTCH TeJecKomn-

. THTFAHT C JHaMeTpoM 3epKajia 6 M. OcHolleHHe IVIOWANH €ro

3epKaJja K NJAOaJ¥ CHJIbHO DaCHIMPEHHOTO 3payka cocCTa-
BHT IIPHMEpPHO

Sren __ ( e )2= (-600 ”‘)2= 360 000.

Sap dsp 1cx

Takum o6pasoMm, CBeTOBO#i MOTOK, MONANAIOMMA B Iva3
nab/onarens, yseauunsaerca B 360 000 pas! [Tosromy B Te-
JIECKOII MOXHKO BUJIeTb M TaKHe CBeTHJa, KOTOPHE He BHIHDI
HPOCTBIM [J1a30M.
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Hpess noctpofiku annapara, MOUYIIEro naTh <«Jyd4eBO#
IIHYp», MPHXOJHUJA B TOJOBY MHOTMM H300peTarensiM YiKe
¢ laBHHX 10D, HO HH OJTHOMY H3 HHX He YIaJIoCh ee ocyllect-
BHTb. M 310 He cayuafino! Ha mytu moctpoiiku runep6osion-
na (BooOuie ropopsi, anmapar HHxKeHepa apuHa AJekceit
Tosncroft nmosaxeH O6bli Obl HasBaTh mMapabGoOJMOHHOM,
TaK KaK BCE CKa3aHHOe B POMaHe OTHOCHTCA He K rumep6o-
JHYEeCKuM, a napaéonuquKHM 3€pKajiaMm) CTOUT Al Cepb-
€3HBbIX TPYAHOCTEH,

TpynHo, BO-NEPBHIX, nonoéparb AOCTAaTOYHO TYrOM/IaBKHA
MaTepHaJ AJs 3ePKaJ, KOTOphle, OTpaxKas MOUIHBIH MY4OK
JIy4el, HOJIKHBI M CAMH HaTpPeBaTbCs JO BBICOKHX TeMIle-
patyp. N

Hescno, Bo-BTOpBIX, KaKPMM TODIOYMM MHTaTb runep6o-
JIOHJ, TAK KaK OHO [IPH MaJjioM o6beMe JOJNXKHO COHepKaTh
KOJIOCCAJIBHOE KOJIMYECTBO SHEpPTHH, HHaye rumep6osonn 6y-
JleT COBEPIIEHHO Ge3BPeJHON UIPYIIKOH.

Ho camas Gosibliasgs HeNPUATHOCTb COCTOMT B TOM, 4YTO
‘MoJiyueHHe TPOTSKEHHBIX, TO €CTb pPaclPOCTPaAHAIIIUXCH
Ha 3HAYHMTEJbHble PACCTOSHMSA, Y3KHX MYUYKOB HEBO3MOXKHO
U3-32 BOJIHOBOH Npuponsl ceera. Uem yxe crapaiorca Momy-
YHTh CBETOBOH IYYOK, TE€M pesue nposiasierca AHdparuud,
OpUBOJsAlllast K ero pasmbiTHio. H3-3a gudpakuud HeIb3d
¢ TOMOLIBIO 3€pKaj, nuadparm, JHH3 H JIOOHX APYrux
CPpeACcTB FeOMeTpPHHYECKOH ONTHKH [OJAYYHTh CKOJIb
- YrOJHO Y3KHe BOJIHOBBHIE ny‘nm Kakune XOTejoch Obl HMETh
nHxeHepy ['apuny.

11 B. H. Jlanre 153



[Tonnoe HOKA3aTENBCTBO HEBO3MOXKHOCTH NOJY4HTD Y3-
KM# napaJiesbHBIE DYYOK JydeH, a TaKxke psll OyeHb HHTEpec-
HBIX ONTHYECKHX 3a/ad C UX HOAPOGHBIM pa3GopoM MOKHO
Hafitn B KHUre npodeccopa I'7 I'. CmocapeBa «O B03MOXK-
HOM M HEBO3MOXKHOM B ONTHKE», BHIYHIEHHOH BTOPbIM H3/a-
Huem B 1957 r. 'ocynapcTBeHHBIM U3AATEJbCTBOM TEXHHKO-
TeopeTHyecKoll nuteparypol. C 570# KHUTOA MBI HACTOSITE/Ib~
HO U PEKOMEHJYeM NO3HAKOMHTBCA UHTATENo.

Ocraercs n0GaBuTb, YTO BCE CKasaHHOe 0e3yCI0BHO
cripaBefJMBO A5 TPHOGOPOB, B KOTOPBIX MCHOJb3VIOTCH
OpUHIMIBL reoMeTpuueckol ontukd. OJHAKO cpaBHHUTEIbHO
HejaBHO coerckue yuennple H. I'. Bacos u A. M. IIpoxopos
CO3/laJIM YCTAHOBKH, B KOTOPHIX NpeJABapHTeIbHO BO30Y-
JKAEHHBlEe aTOMbl H3/YUaiOT 3aMlaCEeHHYI0 UMW SHEpPrHio Hpak-
THYECKU ORHOBpeMeHHO. (Taxue U3ayyaTean MOXKHO Ha3BaTh
KorepeHTHbIMHU.) B pesyabrate mnogayuaercs odeHb TOHKHH,
NOYTH He pacxXoAsiiuiica nmyuox ayuest. [1goTHocTs ayurcToft
3HEprH B HeM TaK BEJMKa, UTO HA DACCTOSHUM HECKOJbKHX
MeTPOB NYYOK crnocobeH npoduTs Jocky. C NOMOIIbIO «KBaH-
TOBBIX reHepaTopoOB» (KOPOTKO HX TMPHHATO Ha3blBaTh Jase-
paMu) yxe cefiyac ¢ NOpPasUTENbHONH TOYHOCTbIO ONpeje-
JSI0TCS PACCTOSHHS B FeOJ/Ie3HH H aCTPOHOMHH, BBICBEPJIH-
BAaIOTCS TOHYAHIIHE — JHAMETPOM B HECKOJBKO MHKPOH —
OTBEPCTHS B TBEPABIX AParoleHHbIX KaMHfX H MeTaJJjnue-
CKMX M3JleNUusX, NPOU3BOASATCH XUPYPruuYecKue OIepanuy
HaZ raasom uenoBeka. C Kaxpabim AHeM 06JiacTh NpHMEHE-
HHA J1a3€POB PacCIIHPSETCH.

3a oTkphiTHEe KBaHTOBHIX reHepatopoB H. I. DBacos
u A. M, Tipoxopos Obuu yaocroeHn JIeHHHCKOH, a 3aTem
BMecre ¢ amepukanckuM yueHeM U. Tayncom HoGeneBckoii
npemust. B 1964 r. Jlenunckas npemusa Oblla NpUCYXKAeHA
IPYNNe COBETCKHX YUYEHLIX MOX PYKOBOJACTBOM WJE€Ha-KOp-
peucnonnenta AH CCCP B. M. Byaa u npodeccopos /1. H.
Hacnenopa u C. M. PriBkuHa 3a pa3paGoTKy U BHelpeHHe
B TpPOH3BOACTBO MaJjoraGapHUTHHIX TOJYNPOBOLHHKOBBIX
J1a3ePOB. ‘

110 .

OlmyiieHue TOro WJIM MHOrO 11Beta, BO3HHKawllee B FJasy
HabJogaTess, onpelessiercs He AJHHON BOJIHbI, 3aBUCALLEH
OT ToOKas3aTens NpeaoMJeHUs cpelbl, a YacCTOTOH 3JeKTpo-
MarHuTHHIX KoJie6aHUl, BO3ACHCTBYIOHUIMX Ha OKCHYaHMS
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3puTenbHOro Hepea. YacToTa npy nepexojie U3 OfHON Cpesnl
B /Ipyryio He Menserca. JleficTBUTENbHO, K3

6 A
12 = € Ay
CJAeyeT, 4TO
» [+ 6
AN

c
TO €CTb CTHOIICHHE -« ocraercs nocroauHbiM. Ho 310 oT-

HOIIE€HHe KaK Pa3 H MPeACTaBJAeT YaCcTOTy KoJebaHuil.
ITosTomMy cBeT, BocnpHHHMaeMBill B BO3JyXe Kak Kpac-
Hblfl, 6yAeT KasaTbcs TaKUM Ke U B BOJE.

111
Hacrunpl rabayHoro ApiMa paccewBaloT Najarmollui Ha HHUX
CBET NO-Pa3HOMY, B 3aBHCHMOCTH OT AJIMHBL BOJNHBL, CHJlb-
Hee Bcelo pacceMBaloTCs JyuH ¢ MaJjod AJMHOH BOJIHBI —
dhuoeTOBLIE, CHHUE, roJyOble. JLIMHHOBOJIHOBLIE JIyUH, Je-
JKalllie y Jpyroro KOHIla CNeKTpa, paccenBaloTes 3HAUHTENb-
HO MeHbHIe, TaK KaK fBJeHHe AuppaKuMu — orubaHHe CBe-
TOM Hperpaj — CBOICTBEHHO AJs1 HUX B JaHHOM cjyuyae 3Ha-
yutenbHo Gosblie, [TosToMy B myuke cera, npoile/Ilero ye-
pe3 o61aKo ApiMa, Npeo6JafaloT KpacHoBarble OTTeHKH. Ha-
oGopor, NpH HaGJIIOAeHUH CO CTOPOHB UCTOUYHHKA CBeTa UJIH
c60Ky MBbl BUIUM B OCHOBHOM, KOPOTKOBOJIHOBbIE JIY4H H IBIM
HaM Kaxkercsl TojiyboBaThiM.

3aBHCHMOCTb TOIJIOILEHMS CBETOBBIX JydYell OT IBera
BCerja NPUHUMAETC] BO BHUMAaHUE Ha NMPaKTHKe: B aBapHii-
Hble u Tpejfylpexjawiune 06 ONacHOCTH (POHapU BCTaB-
Jsl0TCs  KpacHble creksa (KpacHelif uBer cBerodopal),
a B [eaiX CBETOMACKUPOBKH (BO BpeM$s BOUHE, Hampumep)
OCBEIlieHUE OCYUIECTBJSAETCS CHHUMU JaMITaMU.

112

CBOHCTBO YeJOBEYECKOro 1ia3a TAKOBO, UTO NpH NOJOCax
paBHOM IIMPHHBEI CHHee W 0eji0e MOJIOTHHINA KaXKYTCHA MIHpe
kpachoro. Ilpu orHomennn xe 30:33:37 Bce moJjocnl Ka-
JKYTCH OJIHHAKOBBIMH. 3aMETHM, BIPOUEM, UTO CEHYAC BCE I1O-
JIOCH! (PaHILY3CKOTO (pyiara paspemieHo [ejiaTe OJHHAKOBOH
IIHPHUHBL

S s
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Kaxk yxe ynoMHHaJjoch. B 3apnade 110, AauHa BOJHEL, COOT-
BETCTBYIOILAs KpacHOMY LiBeTy, paBHa mpumepuo 0,65 mx.
3eJieHOMY IBETY COOTBETCTBYET AJIHHA BOJIHBL 0KoJio 0,55 Mk,
Takum oOpa3om, H3MeHeHHe [JTHHbBI BOJIHBl BCJEJACTBHE
spdexra Jonmaepa nonxHo Gbli0 GBI COCTABUTH

0,55 mx

0,65 . ~ 085

D10 03HAYAET, YTO YACTOTA 3JEKTPOMATHHUTHHIX KojeGa-
HUH, NonajzamwiliuX B rjga3 aBTOMOGHJINCTA, AOJKHA BCAEA-
CTBHE B3aHMMHOro COJIM}KEHHSI eTO C MCTOYHHKOM CBeTa BO3-
pactu B ‘ *

1
085= 1,18 pasa,

To ectb npumepHo Ha 20%. Takoe yBesuueHHe YaCTOTH BO3-
MOXKHO JIMIUb IPH KOCMHYECKUX CKOpPOCTSX. MHHHMasbHas
CKOpPOCTb, IIPH KOTOPOH cTaHOBUTCA 3aMeTHbIM 2ddekTt [don-
epa B ONTHKE, H0JKHA GuITh oKoa0 500 Mm/cex.

114

Kak H3BECTHO, 2JIEKTPOHEI B aTOMax MOTYT HaXOJMTbCH
B PAa3HbIX COCTOAHMAX, KaXKJOMY H3 KOTOPHX COOTBETCTBYET
pasjuuHas sHeprud. [1pu nepexoje 371eKTPOHA U3 COCTOSIHUS
¢ GoJiee BHICOKOH 3Heprueft B cOCTOsAHHE ¢ 60Jiee HU3KOH «H3-
JIMIIEK» 3HEPTUHU Bbie/IeTCs B BUJAE 3J€KTPOMATHUTHOTO H3-
JydeHHsi. B 3aBHCHMOCTH OT €ro 4acToThl Ha0.110JaTtesb
BUJMUT CBET TOT'O MJH HHOIO IBETA,

B mMerassax Hau6Gosee yjajleHHble OT fApa SJIEKTpOHbI

(B XMMUM HX HA3bIBAOT BAJIEHTHBIMHM) 3a CuUeT TEIJIOBOM
SHEPTUH JIETKO TNepexXoldT B «B0O30YXKIEHHOE» COCTOSHHE
H TaK e JIETKO BO3BpAlalOTCs B «HOpMaJbHOE», OTAAaBas
3anaceHHyio SHEPrHiO B BHAE CBETa.

" He tak o6cTouT Aeno B KBapue U crekje. Bee snekTponnl
37€ech OPOYHO CBfA3AHH C AAPAMH ATOMOB U C GOJBLIIHM TPY-
JIOM H3MEHHAIOT CBOE 3HEPreTHUECKOe cocrosinie. Urobwl mo-
JYYUTh 3aMeTHOe CBeueHHe, B 3TOM CJyuae HYXKHa 3Hauu-
' TeJIbHO. 60Jiee BhICOKAs' TeMmneparypa. :

1567



115 _ & Lo

CILeJIaHHbIﬁ BLIBOJI, KOHEYHO, HEBEPeH, TaK KaK eCJH 6b1 pa-
AAA B-pesyJsbTaTe pacnana Mor MCYe3HyTh, TO 9TOT MOMEHT
HacTynmus Obi. ZaBHBIM-Z@BHO, MOCKOJBLKY CO <JHS pOXKIe-
HMS» 3eMJIM POLLIO yXe okono 10 MuwuinapnoB Jjer, a me-
pHOA moJypacnazna paausi «scero» 1590 ser.

B copusme gonyumieH psp ommuGOK, M3 KOTOPbIX caMast
rpybas — yTBepKAEHUE, YTO yepe3 <Bropbies 1590 ser pac-

najercs OCTaBulascsi MOJOBHHA, TOTAA KaK Ha CaMOM Jeje
pacmany nojBepraerca MOJIOBHHA OT OCTABLIeHCH MOJOBHHEL
Tarkum o6pasom, uepes 3180 Jjer ocraHercsi 0JHA YETBEPThb
NepBOHAUAJBLHOTO 3anaca, yepe3 4770 jetr — opHa BOcbMa#n
U Tak jaree. ‘

Kak BuaHo M3 nNpHUBeNeHHBIX uudp, 3amace pagusd Ha
3eMJe JO/MKHBI YOBHIBAaTh HacTOJABKO OBICTPO, UTO, Ka3asioch
Obl, yepe3 CPAaBHUTENbHO KOPOTKHH, C r€OJOTMYECKOH TOUKH
3peHHs], pasyMeercs, MEPHOJ ero Ha 3emJe OcTaThCs Ipak-
THYECKH HE JOJKHO (CM. CJAeAVIOIIYIO 3alduy), U HAu mep-
BOHAYaJbHHH BBHIBOJ KaK Oyjaro OBl He Tak YyxKe JAajex OT
UCTUHBI?!

Onuaxo pamuil He TONIBKO pacnagaercs, HO ¥ caM ABJET-
¢ NPOAYKTOM paciiajja — ero 3anachl Ha 3eMJie HenpephiB-
HO TOMOJHAITCA B pe3dyJabTare - pacraja pajgHOaKTUBHOIO
3JIeMeHTa TOPHA. '

BrnpoueMm, ymMectHo TOrAa NMOCTABUTb BOHPOC O BO3MOXK-
HOCTH TOCTENEHHOI0 HCUE3HOBEHMS Ha 3eMJie pPOoJOHayallb-
HUKa «PajHOaKTHBHOTO CEMEHCTBAa», K KOTOPOMY TNpHUHAA-
Jnexar panuit u topuit,— ypana 238. OHO BTOJIHE BO3MOKHO,
O/HAKO HACTYIIHT He CKOpo, 6o mepuoj nojypachiaja ypa-
'Ha 238 paBeH ueTHpeM C HOJIOBHHON MuIIHapaam Jjer. [To-
ITOMY K HACTOSIIIEMY BpeMeHHU Ha 3eMJle OCTajoCh elie OKO-
JI0 OJHOM HYeTBEPTH NMePBOHAYAJNBHOrO 3alaca 3TOro 3Jje-
MeHTa.

Uro xe Kacaercs Beeit BeeneHHOR B 1esoM, TO eciy 6Bl
HCUYe3HOBEHHE PafHOAKTHBHBIX 3JIEMEHTOB, CTOSAIINX B KOHIIE
' NEePHOJAMYECKOH CHCTeMBl, OBIJIO BO3MOKHO, TO OHO HACTYMH-
Jo0 OBl yXke JaBHO, TaK KaK BcejeHHas CyllecTByeT BedHO.
O4eBH/IHO, Tle-TO B €e HeJApax HPOMCXOJAHUT MPOIECC POKIe-
HHS1 TAXKEJbIX 3JIEeMEHTOB, O MOJPOOHOCTAX KOTOPOI'G COBpe-
MeHHOH Hayke IOKa HHYero He H3BeCTHO. MOXHO JHIIb YKa-
. 3aTh, 4TO BCTIBIIKH TaK Ha3LIBAEMBIX CBEPXHOBBIX 3Be3]|
ylajgoch OODBACHHTb, MPEANOJ0KUB, 4YTO HX ' DPUUHHON
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SIBJISIETCH pacgal OJHOrO U3 H30ToNOB 98-ro0 3/1eMeHTa nepuo-
JAUYecKo#l cucreMbi — KaJduQOPHUS, MOXKeT ObITb, KOrAA-TQ
H CyIIeCTBOBABILIEro Ha 3emJe, HO IIeJIMKOM HCUYE3HYBLIETO
K HallleMy BpeMeHH, o

116

[IpuBeseHHEIH pacuer yOenuTeJbHO NMOKA3bLIBAET, KakHe He-
JIEMEIe BEIBOALI MOXKHO HOJAYYUTL, MEXaHHUECKH HpPHMEHsIs
MareMaTHueckKne (OpMVJbl, He CAHIIKOM BHHKad B CYThL (hH-
3HYECKOTO SIBJIEHHS, KOTOPOe OHH OIHCHIBAIOT.

Pajguii — ouH #3 4JeHOB paJJHOAKTHBHOTO CeMeHCTBa.
B nenouke mpeBpalieHuil, cAeAyIOILUX APYr 3a APYrom, OH
CTOHT MEXIYy TOpHeM, pacnal KoTOpOro HOpoKAaeT Daiuil, -
U PaJlOHOM, SABJSIOUIMMCS NMPOAYKTOM pacnajga paiud. Hme-
Ioluica cefiuac Ha 3eMJe pajuil — 3TO BOBCe He COXPaHHUB-
1muecsi efle He pacMaBUIMMUCH [0 HACTOGHILErO BpeMEHH
OCTaTKH KO0JIOCCAJbHOrO * MEPBOHAYAJbHOIO 3amnaca, BbIUH-
CJIeHHOTO B 3ajavye! '

B HacTosinee BpeMs M3BECTHBI TPH €CTECTBEHHBIX PalHO-
AKTHUBHBIX ceMeHCTBa. D10 pslbl YpaHa, TOPHA H aKTHHHS,
Ha3BaHHbIE Tak MO MMEHHM <«POJoHayaJbHUKA» ceMefcTBa,
OTKpHIBAOIIEr0 IeNb PaAHOAKTHBHBIX Npeppatlenuit. Yer-
BEPTOE CeMeHCTBO, Ha3BaHHOE HMEHEM HENTYHHs, COCTOUT U3
HCKYCCTBEHHO MOJYUEHHbIX H30TOIOB, HE BCTPEUAICIIUXCS
Ha 3emMJe.

PoaonayanbHUKH Tpex TEPBHIX CEMEHCTB CYILECTBYIOT
B HPHPOJE N0 CUX MOP MOTOMY, UTO MEPHOA HOJYypacnaja ux
oueHb Benauk. OH cocraBiaser Ajs

ypaHa . ..... 4,5.10°% ner,
Topust . .. ... 1,4-101 ger,
akTtuHua . .. ... 7,1-10% ger.

YieHBl Ke UX CEMENACTB CYIIECTBYIOT B NPHPONE TOJNLKO
Gaarojaps HeNpepblBHOMY 00pa30BaHUIO B mpoilecce pacna-
14 IpYTHX 3JIEMEHTOB.

Moxer 6biTb, Ha 3eMJe npy ee o6pa3oBanHuy OLLJIO H He-
6oJbHIOE KOJMYECTBO HENTYHHA (BeCbMa COMHHTeIbHAasd
C TOYKH 3PeHHA SAEPHOH (PU3UKH BO3MOXKHOCTb), O1HAKO Ie-
pHMOA ToJaypacnaia ero, cocTaBasiolliuil «Bcere» 2,2.108
JET, OKA3aJiCsl CJIMIIKOM MaJblM, YTOOBI HEIITYHUH MOI COXpa-
HUTbCA JO HAlIUX JHeH.
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PaccMoTpuM Tas3, HaxoASAUWHACS B LUJIHHADE, 3anepToM
nopinHeM. [Toka mopuieHb HeNMOJABHIKEH, CPeIHssT CKOPOCThb
MOJIEKYJI ra3a v OCTaercss NOCTOSIHHOH, eC/iH, KOHeYHo, K ra-
3y He NOJABOAMTCS TEMJIO, TaK KaK COyJapeHHs MOJIeKYJ co
CTeHKaMM LMJIHHApPa M MOpIIHEM HOCAT YOPYTHi Xapakrep,
U CKOPOCTH OCTRITCH [OC/e COYAAaPeHHsT NPeXHHMH.

Onmako ecau NOplIeHb BABHTaercsi B LUJIMHAD C HEKO-
TOPOH NOCTOSTHHOH CKOPOCTBIO 4, TO MOJIEKYJIH, ylapsaoliye-
cd 0 mopiieds, 6ynyr o6JalaTk OTHOCHTEJBHO HEro CKo-
poctbio v+u. C TakoH ke CKOPOCTbIO OTHOCHTENBHO MO P-
mus oHu orpasdarca. Ho Tak Kak nNoplieHb JBHXKeTcd
OTHOCHTENLHO UWIMHIPA €O CKOPOCTBIO, 4, TO CKOPOCTb
MOJE€KYJ OTHOCHTEILHO HUJHUHIPa [OCTe OTparKeHud
oKaxeTcsl paBHOH u+ (u+v)=v+2u, TO ecThb BO3pacrer
Ha 2u.

IMono6ublM e 06pa3oM NPOHCXOAUT YCKOpeHHe 3apsi-
JKEHHBIX YaCTHIl B KOCMHYeCcKOM npocrpaHcrBe. Ecau mpo-
TOH, JeTAMUA OT 3eMJIH CO CKOPOCTBIO U, MONaLeT B CKOMJEe-
Hie MeXK3Be3JHOr0 rasza, Hecylilee MaTHHUTHOE TNOJ¢ W [BH-
JKYIeecsl CO CKOPOCTBIO 4 IO Hanpasneﬂmo K 3eMJIe TO
IOCJIe «OTPa)KeHHs» Mar-
HUTHBIM 1oJeM (cm.
puc. 49) npoTOH YCTPEMHUT-
¢ K 3eMJe €O CKOPOCThIO
v+2u. TIlpaBma, npoTOH
MOKeT .IIoNacTb B MarHHT-
HOe ToJie, BEKTOP CKODOCTH
KOTOPOro  HamnpasJ/deH oOT
3emiu, U 3aMeUIHTh CBOe
ABHKEHHe, HO TOUHBIH pac- Puc. 49.

YeT [OKasbBaeT, 4TO [BH-

JKYLIHECS YaCTHOB BCTPEYalOT B €IMHMIY BDEeMEHH YCKO-
psolux nosed 6oJblie, yeM 3aMeAJA0LINX, B pesyjbrate
yero a(@eKT ycKopeHus npeobJanaer.
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SliepHele peakuuy, Kak U XHMHUYECKHe, ObIBAIOT ABYX THIOB:
C BHJeJIeHHEeM 3HEeDPruH — 3K30TePMHUECKHe H ¢ MOrJolie-
HHEeM SHepruu — sHAOoTepMHyeckHre, [lepBas U3 HaNKCAHHBIX
B 3ajJaue PEaKIHi OTHOCHTCH K PK30TePMHUECKUM K. HPOTE-
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Kaer «caMa cobofi».. Uro ke kacaercs' BTOPOR,  TO ‘OHa
ABAAETCH SHROTEPMHYECKOH,— YTOGH ~ BBI3BaTh 'HPEBpaHle- -
HHE IPOTOHA B NMapy 4acTHR — HeHTPOH U NO3HTPOH, ' eMY
HYXKHO COOOUIHTH KOJIOCCAJAbHOE, 110 MacmiTaGaM MHKPOMH-
P2, KOJIMUECTBO SHEPrHH.

* CoriacHO COBPEMEHHBIM NPeACTaBAEHUAM, BBITEKAIOIIHM
H3 TEOPHH OTHOCHTENBHOCTH A. JiiHmTeiiHa, yBeJHUYEHUE
SHEPrHH TeJia CONPOBOKAAeTCS YBEJHYEHHEM €ro MaccCH.
IIpotoH, cnocoGHBIH ROPOAHTh Napy HeHTPOH — MO3UTPOH,
JONXKeH HMeTb Maccy, NpeBHINAIYI0 -MacCy IPOTOHA
B <HOPMaJbLHOM COCTOSIHHH» Ha BEJIUYHHY, PABHYIO YIBOeH-
HOH Macce 3JieKTPOoHa (HJH HMO3UTPOHA, TAK KaK MacChl 3THX
JIBYX 4acCTUIl B TOYHOCTH paBHH). IloaToMy 3akoH coxpane-
HUSI MAacCH B SIIEPHBIX pPeaKUHUsIX OCTaeTcsl CHpaBelJHBLIM.
Taxxe Bceria cnpaBelJIUB B 3THX CJIy4asiXx 3aKOH cOoxpaHe-
HuA 3apAna, 4r0 MOXKHO BHIETh Ha NpuMepe NPUBEICHHBIX
peaxuui.
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Yxe B pelieHuH npejaplaylied 3aa4d MBI TOBODHJIH, YTO TEO-
pHSI- OTHOCHTENBHOCTH YCTaHOBWJIA B3aHMOCBSI3b MEXAY
Maccoll M sHeprueil. Mamenenuio Maccet cucreMsl Ha AM
COOTBETCTBYET, OKa3biBaeTcsl, H3MEHeHHe SHepruH- Ha '

AW =AM.c?,

rle ¢ — CKOPOCTb CBeTa B MYCTOTE.
VMeHbIICHHE SHEPTHH CHCTEMbI CONPOBOXKAAeTCs YMeHbIle-
HHEM ee Macchl, H, Ha060pOT, YBeJHIEHHE SHEPTHH NPHBOLHT
K -pOCTY Macchi,

B namem cnyqae Macca sAapa 06 Ha 0,242 1027 ke
MeHbIlle CYMMEI Macc BOCBMH IPOTOHOB. B BOCLMH HeHTpO-
HOB. JTO O3HaAuaeT, YTO NpH 06pPasoBaHUHU sPa M3 ITHX Ya-
CTHU, IO/I:KHA BBIIENATLCS SHEprus

AW =0,242-107 Kz (3 10° G| = 2,178- 101 o,

310 orpoMHaf, HO MacluTabaM MHKPOMHpA, BEJHUYMHA, TaK.
KakK B Iepecyere Ha o6pa3oBaHUe U3 HETPOHOB U IPOTOHOB.
OJHOTO KHJIOTpaMM-aroMa H3orona kucjaopoaa O mnoay-
qaetcsa sHeprus 13,118.10!%5 dx, 10 ecTh CTONBKO Ke 3Hep-
THH, CKOJIBKO BbiaensieTcs Npu cxxuranun 300 000 m Gensunal
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TIpn yuere «pederTa Macch», COOTBETCTBYIOUIEIO BbLAG-
nﬁemoﬁ npu oﬁpasonamm siipa 3HePTHH, Macca oc'raerca
aLAHTUBHOHN,

: Tloyemy Ke HaM He NPHXOAMTCSH CTaJKHBATLCH C KaXy-
meﬁca HEeaaUTHBHOCTBIO Macchl B oGbeHHOMN xuauu? Ilo-
TOMY, YTO SHEprud, KOTCpylo npHobperaioT UJIH OTAAIOT TeJa,
yamie BCEro CAUNIKOM MaJda, 4To6bl BLI3BATh 3aMeTHOe H3Me-
HEHHME MAacChl.

Ilycrs, ranpuMep, oauH KyOHYecKUil MeTp BOJAH HArper
ot 0°C mo 100°C. l'Ipn 3TOM 3HEPTHs BOIK YBEJUYHTCS Ha

AW =419 +1000 x2-100 2pad = 4,19-10® oduc.

K2 zpad
Ozmaxo yBEAHUYEHHE MaCChl COCTABHUT BCEro

419108 0 e ,
MM = —5 s iiea = 0,52+ 10— K2 = 0,0052 xe,
t0o ecTk 0,52 10-6%!

SaMETI/ITb Takoe H3MEHEHHE MNpPakKTHUYECKH HeBO3MOKHO!

120

Pa6ora aTOMHOrO peakTopa, KOHeYHo, He MOKeT IPOTHBOpe-
YMTb 3aKOHY COXpaHeHusl sHepruH. Cief0BaTelbHO, oGLIM
3anac aTOMHO# (TOuHee, i e P HO H) SHEpPTHH B pe3yJibTaTe
paBoThl peakTopa ymeHbliaercs. OnHako clelyeT OTIHYATh
ofiiee KONHYECTBO SHEPTHU OT JOCTYNHOro IVl NpaKTHUe-
CKOTO HCIOJb30BaHUs. OKa3LiBaercsi, B pesy/brate paboThl
sllepPHBIX PEaKTOPOB B HEKOTOPHIX M3 HHX (9TO TaK Hasbl- -
BaeMble PeaKTOpbI-Pa3MHOMKHTENIH) aTOMbl <«CKHFaeMOTO»
SIIEPHOTO TOMJIMBA BHOBb NPEBPAILalOTCs B sIePHOE TOMNJIH-
BO, INpHYEM KOJHMYECTBO BOCIPOM3BOJHMOrQ IPEBOCXOLHUT
KOJIHYECTBO CXKHTaeMoro. .

B onHOM M3 THIIOB peakTUPa-pPa3sMHOKHTENS BOCIPOHM3-
BOJHMOE U CXKUraemoe TOINIMBO MNpelACTaBiasiioT co6oi H3o-
TONBI OJHOTO M TOr0 €& XHMHUYECKOTO 3/JeMeHTa, HalmpuMmep
cxkHraerca o,U%%, pocnpoussBommres 4U?; B apy-
roM — BOCHPOH3BOAMMOE M CKHraeMoe TOIVIMBO ABJSIOTCH
H30TONAMH Pas/HYHBIX XHMHYECKHX 3JEMEHTOB, HanpuMep
cxuraercs 92U235, BOCHPOH3BOAUTCS 94Pu?9,

P
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