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'MPEJNCJIOBHE

9roil 4-i1 kEmroit cepmm «Pusmra nAs BCEX» BaKAHUE-
BAETCA PACCMOTPEHHe OCHOB (MBHKI.

Y10 mOoENMATD O] 3THM HEONPE/IeNEHHEIM CIIOBOM 40C-
NOBEY?

Mpexne Bcero Te GymmaMenTaNbHBE B3aKOHH, HA KOTO-
'PHIX HOKOHTCA Bece 3naHme ¢mamrm. VIx me Tak MHOrO, Tak
9TO MOYKHO Aarke IePedHCJHTh: 3aKOHH ABIKEHHA KiaccH-
9eCKON MEXaHHKH; 3aKOHE TOPMOANHAMHKE; 3aKOHH, CO-
llep:Kamuecs B ypaBHeHHAX MakcBeilsa B KOMaEAyIOmEe
Haj 3apAfaMH, TOKAMH H 3JeKTPOMATHHTHEIME HOJIAMH;
3aKOHH KBAHTOBOM (WBHKH W TeOpHA OTHOCHTEALHOCTH..

. 3aKoHM (USHKE, KaK I BCETO eCTECTBOSHAHHA, HMEIOT
mmupnqecxylo gpupony. Mu npuxofEM K HOM OyTEeM Ha-
Gmofienua @ osKcmepmMenTta. ONBITOM YCTaHABIHBAETCH
MHOKECTBO HEPBUYHHIX (AKTOB: CTpOEHWE BemEeCTBA N3
aTOMOB W MOJEKYJ], AlepHAas MOJenb aToMa, BOJHOBO-KOpP-
BYCKYNAPHHEH acnekT Matepmd... Hark umcno $ympamen-
TaAbHEX 3aKOHOB, TaK W 9HCJO OCHOBHHX (JaKTOB B HO-
HATHH, KOTOphle HY)KHH JJs OX ONHCAHEA, He TdK YK Be-
JEKO H BO BCAKOM CIy7ae OrpaHHYEHO.

3a mocnenmme mecarTaneTns (H3UKA . pazpocaach Ha-
CTOJBKO, 4YTO- AHLA, paboTaiolnme B pasHEIX ee obiacrtax,
TepecTaoT HOHHMATh JPYT ApYra, Kak TONBKO pPasroBop
BLIXO/{UT 32 'PaMKH TOTO, 9TO HX OGBeJMHAET B OJHY ce-
MBIO,— 32 TPEJeNH B3AKOHOB H IOHATHI, JEKAIAX B 0C-
HQBE BCEX DasfeyioB (HU3NKU. Ornemnme raaBs (QU3AKE
TECHO OepemJiesiich ¢ TeXHHKOHW, ¢ APYrHMH YacTAMHE eC-
TECTBO3HAHHAA, ¢ MEANIHHON W []aXke ¢ YYMAHATAPHEIME Ha-
ykamn.. Heynmrutensno, 9ro oHm odopMumamch B. caMo-
CTOATENbHbE AUCHAIJINHHEL.

- . 5



Bpaxg aum xro-1u6o GYRET CHOPHTH, YTO H3JIOKEHHIO
obnacteil MpEKIAJHOH (QUBMKE JOJKHO HPENMeCTBOBATE
ofcy:K/ieHne OCHOBHHX 3aKoHoB M (aktoB. Ho cTomp e
OYEBHUJHO, 9TO Pa3HLIe aBTOPH, B 3ABHCHMOCTH OT CBOETrO
HHAMBAAYAIBHOTO BKyCa M Y3KOH CHenmaipHOCTH, OYAYT
otfupaTh ¥ KOMIOIOHOBATH MAaTepHald, HYKHHH AJA MOCTPOE-
nusg QyHAaMeHTa (H3EKH, Kampabil mo-ceoemy. Ha cyg
YHTATeJA BEIHOCHTCA OJHH W3 BO3MOSKHEIX BAPHAHTOB H3-- _
JA0;KeHHA OCHOB (U3UKI. -

O xpyre unrateneir cepun «Ousura [iua Bcex» yiKe ro-
BOPWJIOCH B IPeJUCIOBAH K MEPBHIM BHIIYyCKaM. OTH. KHHIH
HANHCAHBI [JIA IPeAcTaBuUTeNell BCex Ipodeccumid, ikesaio-
H{#X BCHOMHHTH (PO3HKY, HPEICTABUTH ceGe ee COBpeMeH- -
HB 00JIMK, OIICHUTH BIABAHAC HA HAYUHO-TeXHUIECKHiT Opo-
Trpecc H.3HAaYeHme NiA (OPMHUPOBAHWA MaTepHAXHCTHIEC-
KOro B3raAfa Ha Mup. Muorme Crpanmilsl KHUD 3amHTepe-
CYIOT yuuTeneii HSHKY I HMIKOJILHUKOB, KOTOPEIe HOMIO0HIY
¢usmry. Hamo naymarp, 910 Koe-utTo mHTEpecHoe oA
cefa HAUAYT B 9THX KHHraX H Te UHTATENH, x\orqpmx or- -
uyrusanT aarebpamueckue QOpPMyJIH.

Pasymeercs, oTa cepEA KHAT He HMeeT B Bnp;y, 9TO KTO-
au6o Gyer ¢ AX mOMOMBIO H3YIaTh IIp elperT. ,D;.nﬂ 310rO0 CYy-
mMECTBYIOT yIeOHHKIL

‘Kunra «@otonn n agpay, JOKHA, 1O MECIH aBTopa,,
IOKAa3aTh YHTATENI0, KaK Pab0oTal0T 3aKOHBL AJIEKTpOMAr-
HUTHOTO HOIA H KBAHTOBO} (U3WKH mpH PacCMOTPEHUH LO-
BeleHHUA OJIEKTPOMATHHETHHIX BOJH pasHoit mumunl. Ilepex
TeM Kar HepeliTH K pasroBopy o6 aTOMHBIX Afpax, YHTATEND |
OONy4HT . OpeAcTaBlIeHEe O BOJAHOBOM MeXaHHKe H CHenu-
anpHo# Teopuu oTHOcHTENbHOCTH. Ilocae M3MOKEHEA OCHO-
BHEIX (AKTOB,~KACANIMAXCA CTPOCHUA aTOMHOIO AXPA, MbI
nmepeiizeM K pa3roBopy O BOJHYIOHMIEH YeX0BEYECTBO TeMe
00 mcTouHHKAX sHeprmu Ha Jemie. U, Haxomem, 3aKoHImM
TOBECTBOBAHUE KPATKHM paccKasoM.o ¢usuke Bceeaesnoii.

Maneit o6beM KHHTH HE MO3BOJHI OCTAHOBHTHCA HA
MHOTHX TPAJAHNHOHHEIX TeMaX. CTapomy npmmlocr, yery-
IIATH MECTO HOBOMY.

A . Kumaﬁeopoé‘cnuz‘i



Fmasa 1

MAIKOE 3JIEKTPOMATHUTHOR
M3ITYYEHIIE

/

OBMEH SHEPTYEM IYTEM U3JYUEHNA

M ‘MH Ha3HBAeM TO DJEKTPOMATHETHOS H3JAyye-
1He, JJINHE BOJIH KOTOPOTO JIE/KAT MPAMEPHO B MHTepBaJe
or 0,1 o 100 mxm. IIpm sToM Hajo clelIaTh eme OLHY Oro-
BOpKy. 'oBOops 0 MArkoM manywemmm, M GyneM HMeTh B
BHAIY SJEKTPOMArHHTHEE BOJHH, KOTODHE CO3[al0TCH He
PaIIOTeXHIIECKAME - CII0c00aMu, JTa OroBOpPKa HEO0XOXHE-
Ma, 00 9ACTO PafMOTEXHWIECKHMH METORAMH MO;KHO (3a-
7€3TH» B 067ACTH MATROTO NBJIYYEHHA.

JlOBOIBHO TaCTO MATKO® M3TyUeHHE HABHBAIOT TaKsKe
cseroBsiM. Ionbsysce sruM TePMUHOM, HaJ0 He 8a0HBATD,
YTO BHAEMHI CBET 33aHEMAET JWIb Y3KHH yYacTOK NJIWMH
BOJIH, KOTODHIA /IJIA «CPEJHET0» TeJI0BETECKOTO I71a3a JeKAT
5 npepenax ot 380 po 780 mm (0,38—0,78 mEm). ’

Ecam nansme Mst 6yeM n0oab30BaThCs 'repmzmom «CBETY,
TO TONBKO B MHPOKOM CMHICIe CI0BA, 10O 3aKOHH, CIpa-
BeJJIABHE [JA BHNUMOI'C Y9acTKAa CIERTpa, BePHH U [JiA
BCEX OCTAJNBHHX TPEACTABUTENOH MATKOT0 M3NyJeHHS,

, Hamommmm Taxswe, 410 M3myuenme Goiee KOPOTKOBOI-
HOBOE, UCM BHAMMHIN CBeT, HOCHT HA3BAHHE YIbTPadHOTe-
TOBOrO, a Golee JAIMHHOBOJNHOBOE — HHQPAKPACHOIO.

- Temepsr MBI MOKeM mepefiTm K TeMe maparpada.

Hax maM ®3BeCTHO, CYmECTBYIOT TpH ‘cmocofa obMena
TemwroM. fIBNEHHA HOCAT Ha3BaHHA TEUIONPOBOXHOCTH,
TOILJIOBOH KQHBOKIMH H TEIJIOBOTO U3y IeHAA. Hasa toro
YTO6H ncc.nénonaTL o0MeH sSHeprmeil, UPOECXOAAMMUE 3a
cdeT TEMIOBOTO WSIYUeHHS, HAZO HOCMOTDETh, KaK BEXYT
cefa Texa, HAXOAAMHEECH B, BaKyyMe (MCKII0YeHA KOHBEK-
@A) HA HEKOTOPOM PACCTOAHHHU APYT OT-APyra (HCKII0Ye-
Ha TemIONPOBOTHOCTB).

Onrrr mokaswiBaer, 9TO eCid fBa MAE MHOTO Tea o0pa-
3YI0T 3aMKHYTYI0 CHCTEMY (YHTATEIb NOMHUT, 9T0 5TO 03HA-
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9aeT OTCYTCTBHEe O0OMEHa 3Heprueii ¢ mpeaMeTaMd, KOTOpLIie
B CACTEMY HE BXOZAT), TO TeMIePaTypsl 3THX TeT BHPABHA- -
saforcA. Haskmoe M3 TeJa CHCTeMEI sBIAACTCA OXHOBPEMEHHO
a m3xydatesneM, I moraornteneM. Ilpomexoaar Gecumeraen-
HbIe aKTH HEepPexo0/0B ATOMOB Il MOJIEKYa ¢ (oJee BBICOKOroO
ypoBusA Ha HEH3KUH (OPHO 9TOM HCHYCKAeTCA COOTBETCTBYIO-
muait ‘goron) 1 ¢ Gosee HH3KOrO YPOBHA Ha BhiCOKmi ((o-
TOH moriomaercs). B oOvene smeprmeit ygactynor ¢oro-
HE BCeX SHEePrHi, HIH, 9T0 TO e CAMOe, 3JEKTPOMATHIIT-
Hble BOJHB BCEX JJIHH. '

Pasymeercs, Teso me morsomaer BCIO 3HEPrHIo, KOTOPad
aa mero majgaer. Moryr GuTH Takme Tena, Kotophe B GOJb-
Hiell CTeNeHA pacCcedBaT MM HMPONYCKAaIT yepe3 cebs Te
nan masie ayaa. Ho s10 mena me Menser: TemioBoe paBHO-
Bec@e BCEe PAaBHO HACTyIlaeT PAaHO NJN IO3JHO.

Ycnosoe TeminoBoro paBHoBecHs TpeGyer, 9To0BI OTHO-
HeHHe SHEPTHH NOTJOMEHHA K SHePrAH HCIYCKAHAA BOJHMI
oumpefeneHHoli ANHMHB OHUIO OJHHAKOBBIM [JA BCEX TeJ.
31y TeopeMmy. cTporo moxasaa B 1860 r. memenxmit Pmank
T'ycraB Kipxrod (1824—1887). Hna pasumx Temmeparyp
OTHOMIEHHE MOJKeT MEHAThCA, HO eCAm TeMueparypa 3a-
AaHA, OHO OyNeT ONMHAKOBHIM [ii (oTOHOB 3auaﬂﬂon
aHeprom.

Teopema B focTaToOUHOH CTemeHH SCHAA. MoskHoO cka-
3aThb, YTO I B [I0Ka3aTeJbCTBE OHAa He HYsRaaerca. CMuICa 3a-
KOHA COCTOHT B TOM, 9TO YACJIO HOTJOMIEHHHX (OTOHOB
AAHHOrO COpTa (T. €. [aHHOI PHEPTHH) HPH TEMJIOBOM pAasB-
HOBECHII PABHO MHCJIY H3.TyYIeHHbIX GOTOHOB TOToO A€ COPTa.

Orcropa caegyer Takoe mpaBmio: €CJIl HPeaMeT CIUIHHO
HOTIOWIAeT Kaxme- Jmoo Ay9H, TO BTH Ke JY49H OH CUIBHO
H3JIydaeT. |

910 mpaBmio HOMOTaeT IpecKasaTh YCJIOBHA, HPH Ko-
TOPHX HACTYONT TemjoBsoe pasHosecme. Ilouemy Mano ma-
rpeetTcs mop AeficTBHEM COJIHeYHBIX Jydeill Boxa, 3aKJIIOUeH-
uasg B 6yThUIb C mOCePEOPEeHHKIME CTEHKAMI, H CHJIBHO Ha-
rpeerca Bofa B (uissKKe m3 gepHoro crexkaa? OGbacuenme
O4eBH[HO: TeJ0 UYepHOro I[BETA CHJIBHO HOIJIONIAET JIYYM,
UX DHEPris HONIET HA MOBHIIICHAE TeMIePaTypH, TeII0B0e
paBHOBecHe yCTaHOBHTCA HocJde CHJIbHOTO marpesa. Ha-
HpoTEB, mnocepebpeHHas HOBEPXHOCTH ABIAAETCA IPEBOC-
XOHBIM OTpaskaTexeM. IIpegMeT moraomaer Man0 SHEpPruM,
Harpesanne GyfeT MATH JHAMmDL MEJAEHHBIM TOMIIOM, PABHO-
BECHE YCTAHOBHTCA WPU “HA3KOI TeMmmepaType. :

8 T,



A remeps, Tak cKa3aTh, «mepepepHuTe» onptr. Hameiire
ropAgyo BOAY B 00e (AMKKA U HOCTaBbTE HX B XOJONUJIL-
nuk. B kakoM cayuae oxnarkmenme mpomsoimer OnicTpee?
Brictpee marpes, ObicTpee m oxaaskaenme. Boabme 3Hep-
rag morjomaercs, GoJibmie N OTZAETCH.

Ouens addexTns omnTh ¢ mBeTHOH Kepammkoit. Ecam
npefgMeT OKpAaIIeH B 3eJeHH IBeT, TO 9TO 3HAYMT, UYTO ge-
pemoK MmoriomaeT BCce I[BeTa, KpoMe 3ejenoro. Bexs .rias
BAJZHUT Te CBETOBHIE JY9YH, KOTOPbiE OTPAsKAIOTCA WO pac-
CeMBAIOTCA BemecTBOM. Temeps packanmMm vepemor. Ha-.
KEM Mot ero yBuxnM? OTBeT y Bac yike Ha KOHINKE A3LIKA: OH
HAM TIPEeACTABNUTCA (HOJETOBHIM, HGO (MONETOBHIH — I(BET,
HOIOJAATENBHEH K sKearo-sesenomy. IIpo mser roBopsr,
4TO OH AONOJHITENBHHH K TAKOMY-TO, €CJAH B CMECH 3TH:
[Ba I{BETA KAIOT. -O€JIBIH.

TépMuH «[OTONHHTENbHEE IBETAY BBeJ B HAYKY eIme
HsotoH, KOTRA OH C MOMOMBIO CTERKJIAHHOI npnamu pasno-
UJ OCJIBIH CBET B CHEKTP.

N3JIVUYEHUE HAKAJEHHBIX TEJI

Xopomo W3BecTHO, 9TO KYCOK MeTajja, KOTOpPHWil Ha-
YAHAIOT TPETh, CHAYAJNA PAaCKANAETCA JOKpPACHA, IOTOM [0-
Gena. BoJbMAEHCTBO XHMAYECKIX BEINECTB, PAacKaadTh ie
ynraercs. Oun auGo nnasarcs, an6o pasiaaramoTca. Tak 910
BCEe CKA3aHHOE HILKe B OCHOBHOM OTHOCHTCA K MeTallJIaM.

. HanGosnee mpmMedaTesbHEM 00CTOATENBLCTBOM fABIACT-
€A TO, UTO CHEKTP H3IYIeHNA BCEX HATPETHIX Ted MaJjo CIe-
um{mqeﬂ. ‘Teno Tyt B caepyiomed. W3 ocHoBHOTO 3aKOoHA
00 DHEpPreTHYeCKNX YPOBHAX SICHO, YTO CIEKT]), H3JYICHUA
H CIeKTP MOTJIONEHNMA Tena HOKHE cOBHANaTh. Meramst
HEIPO3PATHHI [ilisl Beei o6uacm CHeKTPA MACKOrO H3Jy4e-
umaA. OTCI0fia Ciefyer; YT0 OHHE NOJKHBL I H3IyIaTh GOTOHEL
BCeX -3Heprmit., - -

MowmHo ckasaTh U HHAWE: CIIOINHOME CHEKTP BO3HNKAeT
0o, Toi nputmﬂe, 9T0 B MHOIOATOMHOM CIICTeMe sneprerd-
9eCKHe yponnn aTOMOB CJHJIHCH B IEPEKPHIBAIONIACCS 0~
aocel. B Tako#l cmcreMe BO3MOMKHHE JI00ble 3HEpreTHUec-
Kae mepexofisl, T. . JI00He PpasHOCTH 3HEPIHi M-ro A N-ro
yposueit E,,'— E,, a 3HaunT, B 11008€ YaCTOTH N3JIY4CHHUA
n mornomennsa. Ha pnmc. 1.1 mokasas BAg cmekTpa packa-
JeHHOro TeJia M HEeCKOJBKHX TeMmeparyp (Mol HpuBesd
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TeopeTuueCKNe KPHBHE,; CHPABENNMBEE AJA TaK Ha3HIBae-
MOro abCoJIOTHO YepHOTO Tena).

Hapo CKasaTh, 4TO 'reope'mqecxnn BHIBOX (IOPMH Ta-
Kol Kkpuboii, crenapnni ITaanxom s 1900 r., sBmaca mep-
BLIM MIATOM B CTAHOBJIEHHH KBAHTOBOU ¢mamku. UTobH mo-
AY4HTHL COBHAJIGHNe TEOPHH ¢ ommTOM, IIaemry mpumiocs
JOUYCTHTH,; UTO H3NYUeHHe N NOMIOMEHHe CBETa NPOHCXO-
aaT-nopmEaMa. IInaEk me pemmics Ha clAeyomui mar, a
HWMEHHO Ha YTBEP:KIEHNUe, ITO BIOJHE IPABOMEPHO FOBOPHTL
0 YacTHOAX CBeTa — ¢oToHAxX. ITOoT mAr OB -CHenan.
Jitamreitnom B 1905 1. _

M Tonsko B 1913 r. Bop BBea mpejcTaBienne 0 KBAHTO-
BaHEZ SHeprEd. UTo ’Ke Kacaercs JOTHYECKW CTPOHHOM
-TEOPHH TEIIOBOTO M3NYYeHHA, TO €e CTAHOBJICHHe HAJO0 Aa-
Taposars 1926 r. -

. -Crazana 00CYAEM BHJ] 9THX xpunmx a no'ro'vx yiKe moro-
BopmM 0 Teopmm. llpekpe Bcero ofpaTHM BHEMaEEe £a TO,
YTO IO Mepe MOBHIIEHMA TEMIEPATYPH LJIOIAAb IOX KPH-
Boif GhicTpo pacTer. Hakoil ¢msmuecKmii CMBICH BMeeT
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MAKC IINTAHR (]858—1.947) eudanuuiica nemez;ruu yue-
ol nosoxcuewul Hauato kéanmosodl meopuu. [Tumasce naimu me-
meManuieckoe Supascele, KOMOPoe NPACULLHO ONUCHSAAO0 Ob CReks
mpasvroe pacn@eamenue Usaynenus abcoLlMHO UepHO30 mead,

Haank nokasaa, umo maxaa Popmyia Mmoxcem 6winb nosyueHa ese-
Oenuem & meoputo «xeanma Oeticmeusy, Iaank donycmua, umo meao
ucnycraem sHepeuio ROPYUAMU, DASHbIIMU NPOUIGCOCHUI0 KOHCMANKMbL,
KOMOPAA 6nocAedCINEUU ROAYUUAA €20 UMA, HA HGCMOMY céema.
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nJomans, obanmMaemas kpusoi usayvenus? Crpos rpadgmx,
nono0HbA NpABEJeHHOMY HA PHCYHKe, TOBOPAT, 9TO WO OCU
OpAUHAT OTIIO;KEHA MHTEHCHBHOCTH M3JNy4eHHs AJd AAHROH
anmaH Boafibl. Ho 49To 3HAYRT «as KaHHOH! JAMHL BONHBY —
AMeeTcs JNW B BHAY, CKaskeM, 453 M mnm 453,2 sM? A Mo-
met 6mTh, 453,257859987654 mm? Hanerocs, anraTenio scHo,
9TO0, TOBOPA «4J1A JAHHON NJAMHH BOJHED, BEAYT Pedb O Ma-
NEeHBbKOM WHTEPBaJie AJAH BOJH. Y CJIABIABAIOTCA, CKayKeM,
arto 370 Gyner matepsai, pasamii 0,01 mmM. Orciona caeny-
eT, uTo (U3WUECKHH CMHICH UMeeT He OpAmHATA, 8 CTOROHK
¢ ocaosanmeM 0,01 mum: IInomans aToro cronGuka paBasercs
9HEeprad, A31yIeHHOH BOJHAMHE, AMEIOMNMH JINHY B HHTEp-
Basie, nanpuMep, oT 453,25 no 453,26.am. Pa3bus na rakne
CTOIGNKY BCIO MAOMAAb, KOTOPYIO OXBATHIBAET KPUBask, #
CNOKHB WX ONOMANH, ME OOAYYUM CYMMApHYIO WHTEHCHRB-
HOCTb BCero cmexTpa. Ha atoM mpmmepe s o6BAcCHET one-
panmio, KOTopas MaTeMaTHKaMP HA3HBAETCH HHTETPHpPO-,
paAmeM. MTak, miomaas mox KP@BOH HaeT MOJHYIO MHTEH-
caBHOCTh m3iaydennsi. OKasHBaeTCAa, OHA NPONOPIEOHAJNDL-
71a 9eTBEPTO# CTeNeHW TeMueparypH.

Ha pmcynre, koTophii M 06Cy:KmaeM, BHAHO, YTO C
POCTOM TeMHepaTyphl MEHAETCHA He TONBLKO naomagb, 06-
HEMaeMas KpUBOY, HO NPOHCXOMHT -CHBUL 6e MaKCHMYMa
BIEBO, T. €. B oGaacTs yapTpadmonera.

CeA3p [AWHH BOJHH CBeTa B MHKPOMETpPax, COOTBET-
cTBylomell RanGoxee MHTeHCUBHOMY H3JIYICHHIO (noraome-
AOI0), ¢ TeMIepaTypoit B KeNbBUHAX JAETCHA c.nenylomen
q)opmynow.

A ._?.‘ﬁ_“
make — " p ¢ ‘

Ilprm mE3KEX TeMmepaTypax MaKCHMYM J€KAT B HB-
¢pakxpacroit obracrn. Bor moatoMy mmrdpaxpacHoe H3IY-
uyeHHe HA3HWBAIOT NHOTAA TeNJOBHM. 3aMeYaTeJbHHIM 00-
CTOATENCTBOM ABJIACTCA TO, ITO MK pacmojaraeM npnbopa-
MH, CIOCOGHKIMH MOYyBCTBOBATH TEIJIOBOE H3JIy4eRHe, WC-
XOfifimee OT TeJ, TeMOeparypa KOTOPHX KOMHATHAsS M JlaiKe
HWwKe KoMHaTHO#. CoBpeMeHHAs TEXHHKA YMeeT «BHJETHY
B NIOJHOH TeMHOTe. ITOil 3Ke CIOCOGHOCTHIO 061afaloT He-
KoTopeie mBoTHHE. CTPAHHOTO TYT HMYero Her, B6O WHP-
pPaKpacHHe Jy4YH UMEIOT B HPHHUNOE Te K6 CBOKCTB&, 910
d BHIUMEIE.

‘B sactrocTH, HE cirenyer 8abHBarTh, 9T0 JM1060€ KRBOT-
10e ‘ABNAETCH MCTOYHMKOM-W3JIYYeHHA. 3a4acTyI0 TOBOPAT
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" Puc. 1.2.

0 TOM, ITO MOJKIIO (IOYYBCTBOBATE» B TEMHOTEe IPUCYTCTBHE
4eJ0BeKa. JT0 He MucTuKa. IIpocto ToT, KTO ¢UIyBCTBYOTY,
o6najaeT, 060CTPEHHEIM BOCHPHATHEM TEeMIOBHIX Jydei.

He mory ypepsrarbcs, 9roGBl He paccKa3aTh IUTATENIO
OJHY MHTePeCHYI0 HCTOPHIO, MOKA3HIBAIOMYI0, YTO C TermIo-
‘BHIMH JTy9aMH HAafi0 CIATATECA M TOTAA, KOIZA B JKETEACKOM
DOHAMAHAH 3TOTO CJIOBA HCTOYHHKAME JIyIeldl ABAAIOTCH He-
uarpertsie Tesa. HeckonbsKo et Ha3ax MHE MmpeiosRuian pa-
300paTbCsA B ONBITaX, KOTOPHE IIPOUSBOAHI OJHMH YeJOBEK,
BraBaBmmi ceba, 3a «Mara», CIOCOGHOTO OCTAHABJIMBATHL
ABIeHMe MOTOpa CIIol cBoeii Bonm. Mos 3ajaga 3akiio-
9anach B TOM, uToOKl HailTH aTOM omeTaM (KyaecHmKNM XX
BeKa moGAT mpnferath K HAYKOOOPasHON TePpMUHOJIOTHE U
Ha3BIBAIOT [X TeJEKIHe30M) palmoHaJdbHoe O0DLACHEHHE.

CxeMa omnita moxasama ma pnc. 1.2. Ha ocm Mortopun-
Ka BPamajoch KPHIIBINKO, I OHO JAeficTBHTEIBHO OCTaHA-
BIHEBAJIOCH, KOTM[A «Mar» CAAHACA PANOM ¢ KOpPOOKO#, B KO-
TOpYI0 GbLiIa BEIBE/ICHA 0Ch MOTODA. f 6uicTpo BHACHHA, YTO
moGoii JemnoBex, MOfceBIMA K KopoOKe C MOTOPIUKOM, OKa-
BHIBAJ HAa KPBUILIIKO Takoe ke Biananme. OCTaHOBKA Kpbl-
nemKa - mponcxonmiaa vepes 10—15 mun. OcramaBnmeanca
HE MOTOP, KaK yTBEP;KAAJ «MAr», a IMEHHO KPBUIsmKo. Ta-
KuM 06pasoM, OLLIO 0YEBHIHO, UTO CHJIE CIENICeHUus 0CH MO-
TOpa ¢ KPBHLIHIIIKOM IPENATCTBYeT KaKasf-To APyras CAuia,
CBA3AHHAA C YIPHCYTCTBAEM YeJOBOKA.

A1 mokasai, U4TO KPHUIBINKO MOKHO OCTAHOBHTDL IIOYUTA
MTHOBGHHO, €CJH MOJHECTH K CTeHKe KOPOOKH DJeKTpHTe-
cKymw samny.; Crajgo AcCubM, 9T0 A0 B Telje, KOTOpoe M3-
nygaer teqo gernoseka. Ilyctus B KOpoOKy cTpyio TaGadHo-
TO ABIM2, A npouemouc_\’rpnponan,, 4T0 BHYTPH KOPOOKM BO3-

13
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HAKAIOT KOHBEKNHOHHEE NOTOKH BO3JyXa, KOTOPHIe HAILpa-.
BJIEHH MMEHHO TaKmM o6paszom, 4T00H BOCHIPENSATCTBOBATH
KPHILIIKY BPAmaTeCHa. ToYnbe H3MepeHns MOKa3ajn, IT0
H3 CTOPOHO KOPOOKH, 0GpameHHOi K 4eJ0BeKy, BO3HAKAET
'rem:epa'rypa IPEMEPHO HA OJBH TPAIyC BRI, YeM HA Ja-
JeKOX OT HEro CTOPOHe KOPOOKH. ;
Wndparpacuse AYUH, WCXONAMUS OT 'rerJraT HAT'PETOTO
Ao 60—70°C, KakAHH MOKET HOYYBCTBOBATH, HNOXHOCH
JIaJI0HE. Pasymee'rca, HAJ0 YCTPAHHUTH TEINIOBYI) KOHBEK-
mmo. Harperwii Bo3gyx mogamMmaercs KBEPXY, a BH HOf-
HECHTe JafoHb CHE3Y., B 9TOM caydae Moskere GHTH yBepe-
HE B TOM, 9TO OI[YTHIW HMEHHO TEILIOBHE JydH, ’
_ Ipesxae geM paccTaTheA ¢ TEIUIOBHME JTyIaMl, IOACHAM,
noweMy oIy IPOrPECCOM: ABAJICA HOPEXO]| OT HIICKTPH-
9ecKol JTaMOhl HAKAJIMBAHET C YTOJIBHOIT HUTHIO. K COBpPE-
MeHHOiF Jamue ¢ Boabdpamosoit HUTHD. Bee gene n. TOM,. 9TO
YIOJBHYI0 HATE MOKH® J0BecTH J10: Temumepatypsn 2400 H,
a Bodbdpamosyi — mo. 2500 K. Houemy srm 400: K tar
BasEEEEY Bee: 1e710: B TOM,, 9T BB, IAMIEI FARATABAHES —
He.TPeTs, & nanam’ézem; CaemosaTensHo, HAlO JoGaTECA
TAKOTO: HOVIG/KEHMST, YTO0K MAKCHMYM KPHBOH! NPHXOIEI-
cq Ha BEMEMOe maxyuenwme. Hax: ﬁmm u3: rpadmKe, BHea-
A0M OHIO: GBI PACHONATaTh. TAKOH: HETBIO, KOTOPas BEEP-
/KEBaja OH. Temumeparypy mosepxaccTm Commma, 6000 H.
Ho pgamwe: Tepexor o 2400: x 2500 KK nopsimaeT Joi0 sHEP-
I‘HE‘;/ npnxo;xmema Ha BEIMOE 12[:)'31y11erf1mz or 0,5 mo
1,6%.

TE@PPM TENJIOBOTO M3JYYEHAS -

Ecam cucresma H3ayJaiomuX I IOTIONIAOMAX. TEIL 3aMk-
HYT&, TO: «ra3» QOTOHOB; ¢ IOMONIBI0 KOTOPEIX Tela oGMe-
HUBAITCA SHEPrUeld, HOKeR GRHTH B PABHOBECHHU:C ATOMA-

—MH, JAOMAME KESHE >THM ¢oroHaM. Umcao ¢oroHOB ¢
3HEeprmei hv 3aBUCHET OT TOr0, CKOABKO ATOMOB HaXO[HETCSH
Ha yposHe E; W cKOIbko: HA yPOBHE E . Orm TACHA HPH
PaBHOBECHY HEH3MEHHEL. -

Ho pasmoBecwe HOCHT AUBOMEIECKWH XaPaKTep, IO-
CKOJIbRY O[HOBPeMEHHO HAYT HPOLECCH I BO3GyIKueHwm,
" 1 n3aysennsa. Kaknm-n1m6o o6pasoMm — 10Nl 6xraromaps co-
YAapeRumo. ¢ APYroi: YacTHNe, TO. JH: M3<3a NIOTJOMEHHS

IpEmenmero #3sEe oToORA — aTOM WM ATOMHAA CHCTeMa
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nepe6upaeTCA HA BbIGOKEIA y:poBeHb. B 3moM Bosbyssuerinom
COCTOSHEY CHCTeMa CYIIECTBYEeT HEKOIOPOoe HeoIPeNesen-
Hoe BpeMd - (aénumo HIMEPAEMOL OJLAMH CeKYHTIHI), A ‘BATEM -
BO3BPAMAETCS Ha HUBKEMH yPOBEHb. JTOT WPOHECC HABKIBA-*
mcamonpnnmnmuu ma3nydenneM. ATOM Bexer cebs, KaK
HI&PHK, Kortrp:mn C TPY/IOM Y/[AeTCA YAePHABATE HA OCTPO-
KOHEUHOH BepIWHEe TOPKH CJI0KHOTO IPOPHIA: HUITQEHOE
AyHOBeHme — M paBHosecme mapymeno. IHapmk txars-
B&EICA B AMKY., OOJNbIIEH WacTEIO B CAMY® TIyOOKyi0, W3
Ho'roporﬁ €TO MOJKHO M3BJIOYH JIMIIH CHALHHIM ymapom. Ilpo
aToM, CHYCTUBIIAACH Ha CaMylo HEBKYIO CTYIEHbKY, FOBO-
PAT: aTOM HaXOgaATCA B CTAOAABHOM COCTOAHNH.

SanoMBEM, OHAKO, UTO KPoMe IBJOKeHnH Ha mepnm
HE» ¥ «B LIYGOKOH SME» CYIHECTBYET eIe H ITPOMEKYToU-
Has CUTYan®sl: MapUK MOKeT HAXOOHTHCH ‘B HETAYOOKOMX
n03R0uHe, OTKY N Br0 MOFKHO BHISBOIUTD €CITH HE JISTKAM Y-
HOBEHEEM, TO BO BCAKOM caydae HeOossmEM ToTgKOM. Ta-
KOe TOJOKeHWe MBashBaerca MevacTabmnbHEM. Tak_ gTo
KpoMe BOSOYAEEHHOr0 W CTA0HIBHOTO CYMECTBYET Cme n
TpeTmii ‘BAK YPOBHEH DHEOPLEM — ‘METACTRGMILHLIA. °

Wrax, TePexO/IBI OYLYT HPOUCXOHETH B 06E | cvropunm
To ONHH, TO | mpyxod -arem GynyT mepeGEpaTECA Ha BePXHMIL
VpOBeHI;. Yepes mraosenme onm GyayT CIYCKATLCA HA HU3- .
kil yposenb, msxydas cser. Ho B To 'ike BpeMA [pY-
I'Ee ‘aTOMH NOJYYaT-9HEPTHI0 M NOAHAMYTCA HA BEPXHWE -
VPOBHH. -

‘BaKon COXpaHEHHs 9HEPrum Tpebyer, a106b afcao me-
‘PeXO0B CBEPXY BHH3 PABHAJNOCH YHCIY HEPEXQHOB.CHU3Y
‘BBepx. UeM ompenensercs 4mcio nepexosios Beepx? JlByms -
paxTopaMn: BO-HEPBHIX, THCIOM ATOMOB, HAXORAMEXCA 1A
HEGKHOM OTa’Ke, W, BO-BTOPHIX, WHCOM YAAapoB, KOTOphIe
nogEUMYT mX ma Bepxmmil srayk. Hy, a wmcmo mepexogos-
BHA3? OHO oHpelennercs, KOUCTHO, TUCJIOM ATOMOB, HAXO-
AAMEXCA HA BEPXHEM dTaske, W Bpofe 61 -6onbme HE 0T HOTO
He 3apucHT. VIMEHHO TaK cHAYana mONATANH QUSUKA-TEOpe-
THKH. Ho KQmm ¢ ‘KOHI[AMH Y HUX CXOAAANCHL II0%0. ddc- -
16 ‘Hepexonps BBEDX, 3ABHCANEE OT JIBYX' MHOJRHTENCH;
POCJIO ¢ TeMNepaTypoit KyHa -GrHcTpee, MeM - YUCI0 TePeXOHO0B |
BHH3, KOTOPOE 3AaBUCEJO TOABKO OT OAHOTO -hakTopa. Mo-
Jenb, Kasaxoch ‘Ol OYeBMAHAA, IPUBOAMUA K HeEJeUAme.
[Monyaanocy, wyro pano mid MO3QHO.BCe aTOMH GyayT 3ar-
HaHbl HA BEPXHAH yPOBeHb: CHCTEMa aTOMOB Oyner Haxo-
JIATBCA B HEYCTOMYMBOM COCTOAHHAMY, 8 H3IIyICHAA He Dyer.

\
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BoT 10T HEBO3MOKEHI BHBOX W BHIyXII DiiBmTein

B 1926 r. m3 paccysinenmil CBOEX NpeIIECTBEHHHEKOB.
Bnnn\zo, Ha mepexoisl aTOMOB € BePXHErO HTasKa HA RIWK-
HEH BIHAET emie KaKoe-To o0GcToaTensctso. OcTaBajnockh
IPEANONORATE, UTO KPOMe CHOHTAHHOIO (CaMONpPOM3BONL-
HOTO) mepexofia Ha Hnalmn YPOBeHb CymecTByer o nepexon
BHIHY;KACHHBIA.
* . Y7o Taroe anymnennoe na.nyqenne'v’ Bor uro s70. Cu-
‘CTéMd HAXOJNTCA Ha BepXHeM ypoBEe. OT HIVKHEro ypOBHSA
ee oTHeNsAeT pasHocTh smeprait E,—FE,=hv. OxasmBaercs,
€CAH Ha CHCTEMY majaer oj)omn c anepmeﬁ, paBHoO# hv, TO
OH 3aCTaBHT CHCTEMY IePelTH Ha HEKHHI YPOBeRb. Cam
najgaomuii GoToH HpH 3TOM HE HOTIOTHTICA, & IOMAET Halb-
me B TOM jke HANPABJEHNH B CONPOBOKICHWH HOBOTO, IO-
POKJCHHOTO HM, B TOYHOCTH TAKOTO ke (oToHa.

He nano mckats jiorukm B 9ToM paccyssgermH. Bruro
o3apeHHme, JOTajKa... A 0 ee COPaBeIIHBOCTA JOJIKEH
cyamTh omuT. C mOMOMBIO HPEANONOMKEHHA O BHHYKAEH-
HOM (CTHMYJIHPOBAHHOM) H3JNYYEHHH YAAeTCA BHIBECTH KO-
JAYeCTBEHHYI0 opMyay, Aalomylo Ipafux manyienus B
(PYHRIHE JJIUHB BOJHH AIA Harperoro Tena. Teopusa Gaec-
TAME COBIAJAeT C ONHTOM H IO3ITOMY oupammnaer BHJIBH-
HYTYIO THIOTE3Y.

Wnrepecno, uro mpaktmdeckme BLIBOAH H3 (aKra cy-
IECTBOBAHAA BHHYKAEFHOTO H3NYYeH TpHBEImEe X
OTKPHITAI0 J133€p0B, OBLIM CJeNanbl cnﬂgm MHOTO JieT.

OIITHYECKUE CIEKTPHI .

BooGme rosops, a060e Te10 ABASETCA HCTOTARKOM MAT-
KOTO 9JIeKTPOMATHHTHOTO HANYICHHA. C noMompIo CEeXTpo-
rpada — mpm6opa, OCHOBHOM WACTHIO KOTOPOIO ‘ABIAETCH
npusMa HiAHM AEpaKUNOHHAA pemeTHa,—- CBeT pagiaraer-
CA'B CHOEKT]. Cnemp MOKeT OKa3aThCHA CIUIONIHHM, HOJO-
caten, amHeiivaTsiM. CHeKTpH packaleHHBX TBePAWX Ten
0¥eHb IOXO0KY APYT HA Apyra. Jla m packanmTh 10 CBeYeHHSA
MOKHO JuImb -He0OJIbIIoe YHCIO BelecTB. PasyMeercs,
PEeIKOCTHIO ABIAETCA pacKajleHHAsA ;KANKOCTh. BecbMma mu-
¢GOpMATHBHEIMH SABAAIOTCHA CHEKTPH HaiydeHus rasos. Ta-
KOBHI CHEKTPHI Jydell, IPAXOAAMMUX K HaM OT JaIeKuX 8Besj.
Baskueiimme cBegeHusi o cTpykrype Bcemennoit mpmmece-
HEl Ha 3eMJI0 CBETOBHIME JIy9aMH SBe3[HOM MaTepmd, Ha-
xXopsAmelcA B rasoo0pasHoM COCTOAHNH,
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B 3eMuRX-ycJ0BIAX HETPYAHO CO37ATh CHEKTPH H3IY-
“JeHus :aTOMOB. ATOMH 3aCTABJANT CBETHTHCH, AWGO LpPoO-
HmycKas dYepes ras Tok, anGo marpesas ras. Caefyer otMe-
THTb, 4TO TaKHM CIOCOGOM MO/KHO H3Y9aTh CIIEKTPH. TOJBK
aToOMOB, HO He cmeKTpil Moaekya. IIpesrme weM ras-maw-
HOT CBETHTECA, MOJIEKYJIH pacmanyrca Ha aroMs. [loaTomy,
eClI¥ HCCJEROBATENA HHTEPECYIOT SKUAKOCTH HJH TBEpAbe
TeNa, TO OH H3Yy4YaeT CIEKTPH NOIJIOHICHHOS. B Komewmom
cueTe KapTWHA OMpENeNAeTCA CIICTEMON OBePreTHIeCKnx

yposreii. Ilepexonsl cBepXy BHA3 HJH CHE3Y BBEpX He-
cyT ofnmHaKoBHe. cBefeHud. Hamo p;encTBonaTn TaK, Kak
-ynooueii. :

CreXTpHl, COCTOAIEE U3 OTAEIbHHX YeTKIX JAAREI, Mbl
OoJyYuM JHHb OT rasa niam pasbasiennoro pacrsopa. Bo
2-i1 KHEre TOBOPHJIOCH O TOM, WTO HMOBENEHHE PACTBOPEH-
"HBIX MOJIEKYJ HANOMEHAET BO MHOTHX OTHOIIEHOAX HOBEJE-
HEe Taza., ITo CHPABEIHBO U AJS ONTHIECKOI CHEKTPO-
-cromnn. K corkanennio, IMeeT MeCTO, BIMAHIE PACTBOPHTeE-
JA Ha XapaKTep CIEKTpa, HO, CONOCTABJASA BIJ COEKTPOB
MOJEKYJ, PACTBOPEHHHIX B PasHHX BeMECTBAX; MOMKHO
yubCTb 9TO BINAHEE H (BHTAHYTH) U3 SKCIEPIMERTA JAKTR-
JIOCKONMIO PAcTBOpPEHHOM MOJIeKyIbL.

Hoxyauts XapaKTepHELii CeKTp — eme HO 3HATHAT yCTa-
HOBHTE. CHCTEMY DHepreTHYecKHX ypoBHeidl moderyaw. On-
HAKO A5 MHOTHX IPAKTHYECKHUX Hejeld 3To O He Tpefyercs.
Pacnoaaras aan6oMoM, B KOTOPOM COOpaHH JaHHEE O CHEK-
Tpax (T. e. COUCOK CIIEKTPAaJBHHIX AHHEN I BX HHTEHCHB-
HOCTeif, NIM KPHBHE 3aBHCEMOCTH HHTOHCIBHOCTH OT 9acTO-
THI) KaKOro-1m6o ceMeficTBa XUMAYECKHX BeHIECTB, CHAMAS
CIeKTP HEM3BECTHOTO BEIIECTBA W COIOCTABIASA OUHTHYIO
KaPTHHY C KaPTHHKAMHE u3 anp0oMa, M Y3HaeM BEH[eCTBO
COBEPINEeHHO TAKHM ke 06pasoM, KaK 110 PUCYHKY 6opoanox
Ha Dajsle OmpeJe/A0T NPecTyNHHKA.

B nocnenmee BpeMa onTHuecKmit cnempa%nuﬁ ana-
ans nonqul COLEepHHKA B JHWLe pafuocneKTpockonmn. Pa-
AMOCIEKTPOCKONIIECKHEe METO/BI YCTYNAIOT NOKA UTO (| 5T0
«OoKa» OyneT, BHAHMO, AIHTHCA HENOAr0) ONTHYECKAM HO
9YBCTBHTEABHOCTH, HO 3aTO B OTPOMHOE UIICJIO Pa3 IPeBoc-
_XOJIAT ONTHYECKHE METOXH IO BO3MOKHOCTAM HIEeHTHEmKA-
IUHE U KOAHYECTBEHHOTO aHanmsa cMecell BEIIECTB.. ,

‘B namy 3a7iavy He BXOJUT 3HAKOMCTBO ¢ KOHKPETHHMA
creKTpaMu BemecTs. HocTaToyno MO3HAKOMATH YHTaTeNA C
KapTHHOH YpOBHEeHl SHEPruW aTOMOB BOJOPOAA W HPWHIH-
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ToB. J,owd | - DEANBHGTH CXeMoii aHepreTH-
3 ] 9] | weckmx *yponﬂen cnoﬁanuoul‘
L IO 4| MONeKyJbl. -

o ERERRCE 1JM Ha puc. 1.3 nsoﬁpame-
FUy 2 111 ‘ HA CHCTEMA SHEPFETUYECRHAX
Ll e yposHeil Bojopoxa. . OGpa-
{ | ‘Banomepa || meo pame BREMamHe Ha

1 00004 | xapakrepHOE CTyIIeEHe
L YPOBHEH W0 Mepe yBeNmde-
EERS . {1 =@A paccroaEEA OT Hysre-
: BOH 9epTH. -

* Kceraru, e cnenyew ,qv
{ 44 Mare, 9ro 00OZHAMSHHBIH
) 13 A ,monwl H ﬁﬂancxeM9 HYTH -— DFO ‘¢HA-
I 2 | croampiiy myms. Pasymeer-
O . ] 34 <a, BeBo3OYIKACHBEE aTOM

T ‘ ** mepoposa -v0razaer ompesie-
uc. 1.3. -

. - - . nennoit sEeprueir. Ho @o-
‘CKOJIbKY B CHEKTPAX IPOSAB-
NIAIGTCA Pa3HOCTA DHEPTHil, TO OTCUCT yNO6HO BECTH OT
"HwkE6H eprs. B gas¥camocTH -OT CHVE . TONYNEHHOIO
(M@K ATOM MOKET TOJHATECA HA " no6oit m3 ADFTAMKEIY,
HeHa[o/IT0 BaHeP/MaTECA B ‘BTOM -HePABHOBECHOM. :0OUTOSA-
HAE B fajiee - JOGHM - @3 ABYX- 'BOBMOMKHHX CHOC000B
(cmonTammOe WAR Bmuym;(enﬂoe nanyqeﬂne) CmYCTATLCA
‘BYH3. - - - -

Bosmma{om‘nn CHEKTpP YHOOHO Pa30dmTL Ha pAX «ce-
pmity. ‘Hakjiad Cepus TNO{IEHEHA CBOEMY HIDKHEMY Y:pOB-
Ho. B Bupmmol wacTH seyRAT TaK HasviBaeMasn cepms Banb-
mepa. Ee obwpmcpenme Onl0 TWepPBLIM 'rpnymbom Teopnyu
cTpoenns avoma’ Hmanca Bopa:”

. He Bee snepreTmueckme mepexoxs! pasHoBeposaTHE. Mem
BHIIe BEPOATHOCTD IEPEXONA, ‘TeM ‘CHIIbHee COOTBETCTBYIO;
maﬂ anansa. Ecre ¥ 3anpemenHbe TI@PEXOMH. :

Bontmmm TopiecTBoM .(USHKOB-TEOPETHROB ABHJIOCH
TO, YTO QHHW WCUEPUELIBAIOMEM 06pasoM -00BACHEAN CHEKT)
aTOMOB BOZIOPOZia, pemas SHAMEBHTOE YPaBHEHHE KBaHTO-
BOH MeXaHHKH, BLIBOJICHHOE B 1926 r. BanHOM H]pe;mu-
repom.

.Ha coextpm aTtomMoB BjmsieT BHEIIHHEE NONA. .Hmmn
pacmenmaioTca Ha HEeCKOJbKO KOMIOHEHT LoJ JeiicTameM
anexTpHueckoro moiA (s¢pdexr Mrapka) m mon meicrBmem
MmarnaTHOTO (3ddert 3eemana). Mu He cramem 00BACHATH
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o . .
HHJIBC BOP (1885—1962) — snamenumuii damckull gusux.
Cosdaa nepeyio Kearnmosyio modead amMoMma U MAxum 06pasoy omEphL
8KOH KSQRMOGUWUS oHepauw. AFRMuUeHo yiacmeosas & paspabomre
npunyrnos: peanmoeol. mexanurw. Iloxnsasr npuryunuaswrylo rHe-
hpumenumocnv K MUEPOMUDY NOHAMUL, NOOZ00RWUT Ois OnUCAHUA
hosedenus muarpockonuueckuxz mes. Buec Goavuwol éxaad e meoputo
¢mpoenus amomnozo adpa. . - -
| . '
i
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9T WHTepecHHe , Apienna. CraseM JjAms, 9r0 pas’o-
OpaThes-B HCKOTOPHIX U3 HHUX YAAJIO0CH TOJXBKO IOCJE TOTO, -
kak Tlaympemur n YienGex mpeamono/Kuiad, UTO dBKTPOH
obnagaer cumHoM. O TOM, KaR CIOH OGHapy)KUBaeT ceGs
B OOBITaX HEImOCPeACTBeHHO, Y/ TOBOPMIOCH B 3-i KHHMre.

U, naxomen, mociexnee saMguanme, Kacaomeecs Kap-
THHKH dHEPreTHYeCKHX yposmeii. Mur Bumamy, uro mpepedr,
K KOTODPOMY HOAXONAT YPOBHH, 0Go3HaueH umcaod 13,53.
Yro 370 32 wnca0? JT0 NOHH3ANMOKHOE HANPAKEHHE. Ecan
IOMHORHTD 3apA[L 3TeKTPOHA Ha BeJHTUNY 9TOT0 HANPAKE-
HAA B BOJBTAX, TO MH HOMY9OM BEJWIHHY paboTH, KOTO-
PY10 Hafo 3aTPATHTBH, ITOOB OTOPBATH' DAEKTPOH OF Aapa,
AHEIMA CJI0BaMH, 9T00H pas3pyuHINTH aTOM BOJIOPOJIA.

CroeKTpH aTOMOB BO3HHKAIOT B Pe3YJIbTATE BJIEKTPOH-
HHX mepexofoB. Hax TOMBKO MBI mEpPeXOAMMNQT aTOMOB K
MOJIeKYJIe, - cpa3y Ke BO3HHKAeT Heo0XO0ImMOCTH B yuere
eme IBYX COCTaBaIAlMAX sHepruu. Momerymna Mosiser Bpa- -
MATHCA, ATOMBl MOJIGKYJIB MOTFYT COBepuIaTh Kojaedanud
[0 OTHOIDEHHIO APYT K APYrY. Bee atu Bugm aneprum Toske
KBaHTYIOTCA, OHH MOI'YyT HMETh JHIIL ONpejelieHHble TIHC-
KpeTusie 3HaueHuA.. Taxum 00pasoM, 3HEPreTHIECKOE CO-

. CTOAHME MOJEKYJH ONHCHIBACTCA COCTOAHMAEM €€ BHIeKT-
porHOro o6iaxa (3JEKTPOHHHIE YPOBEHb), COCTOAHMEM KO-
neGarenrHOT0 ABWEeHHAA (KonebaTenbHLI YpOBEHB) M
cocrosHMeM Bpamenus (BpamarteapHuil yposens). Ilpmxo-
[ETICA OUePApPOBATh TPEMs THIAMI JAHHEX — TaK cxaaau,
HOMepOM JI0Ma, BTayKa M KBAPTHPSL. \

Ho aro mrpaer poxs 3raika, a 4T0 — KBapTHPHI? Ka-
K¥e sHeprermIecKue YPOBHYU pasjesieHsl GONBITAMHA IIpoMe-
myrkamn, a xKakme mManeimu? Ha atm Bompockl oTBedaer
puc. 1.4. Ha cxeme mokasaHBI [Ba DJIEKTPOHHHIX YPOBHH
¢’ me"( HoMepa TOMOB). ITaA — KoJIe6aTeabHble YPOBHA —.
moMedens! GYKBoOil v, a HOMEepa KBapTHD — BpalIaTeabHbIe
'yposun — Gyksoii j. IIpaBia, Takas HyMepanmsa JOMOB e
opunsara. Vcoonpsyercsa, Kak W3BECTHO, CINIOMHAA HYMe-
paas KBapTHp, & MB IPH ONACAHEA CIIEKTPOB MOJEKYJIbI
HyMepyeM KBapTHDH Ha KayK[AOM dTa)ke, HAYHHAA C HYJA.
Kax smpuTe, NPOMERYTKA MeIy BpAIaTeJIBHBIMH ypPOB-

. HAMH caMble MaJdeHbKHUe, a HanGoablieil ABIAETCA Pa3HOCTH
MEERY 3JIEKTPOHHLIMA YpoBHAME (¢’ T ).

IMonownyM, y MOAEKYJIH BO3MOKHE! 9JeKTPOHHBIE YPOB-
ma, aencamue npn 100, 200, 300,...~eguHAnax sHeprmu, KO-
nebareannsie yposuu — mpum 10, 20, 30,... eguanuax, Bpa-
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'Oyner BCErfa COOTBETCTBOBATH paanoc'm (3naqou A)

amyx ypoBmeii, T. e.

)

e Cov= Y (AE” +AE,,,+AE,).

b

- XoTenqcn 65 BHJIGAATH TaK@e HEPeXOfH, IPH KOTOPHX

MeHseTca TOJIBKO ONHH «COpPTH aneprnn Hpax’rnqeonu 9To
BO3MQOKHO; TOJIBKO 1JA Bpama'renbnmx nepexonon, u MB
JIerKo HOEMGM, oouemMy. )
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Haunem’ HCC/Ief(0BATE HOIJOMEeHHe BNIeKTPOMATHAUTHEX
BOJIH. TPYIIOH MOJIEKYJ ¢ CaMBIX [IHHHHX BOXH, T. €, C
MajsX nopraik sgeprud hv. o Tex mop, moka BeamuHHA
KBAHTA DHOPIUHU He CTAHET DABHON PacCTOAHMIO MEALY ABY-
MA Gam/KafIEME YPOBHAMHE, MOJEKYJa nor.nomau He
6ymer. IlocTremenno yBesmumBasg 4acTOTY, MBI [oiijileM AO
KB&HTOB, COOCOOHKX HOAHATH MOJEKYIY ¢ OXHOM «Bpama-
TeAbHOH) CTYNEHHKH H& APYrylo. 910 Hpoumsofifier, Kak
HOKAa3hIBAET OIHT, B 06/1aCTH MHKDPOBONH (Kpall pagmofma-
majoHa), Wi, uHAYe roBOpA, B 00JACTE. fanexoro HHOpa-
KpacHoOro cuextpa. Jlauss ponn nopagka 0,1—1 MM Gynyr
HOCJIOMATECA MOJICKYIaME, Boammner YHCTO Bpamare/s-
HEIA CHEKTD.

.. Hopuie apaenns nponsoxmyw TOT/A, KOTIa MBI HAIIPABHM
Ha BemECTBO H3IYYCHHe, oﬁnanalomee KBAaHTAMH 9HOPrHH,
KOCTATOUHEIMH HJA mePeBoa ‘MOJIEKYJIHl .C_OJHOTO Koneba- -

“TeJIbHOI0 YPOBHA HA APyroi. OHAKO MBI HHKOIZA He HOIY-
9EM YHCTO KOMeGaTempHOr0 CHEKTPA, T. €. TAKYIO CepHIo
HepexofoB, IPH KOTOPOii HOMEP BPAMATEJILHOTO YPOBHA CO-
xpausiacs Osl. Hanpoma ‘HePexOfibl ¢ OfHOTO0 KojiebaTenn-
HOr0 ypOBHA “HA APYroit GyAyT BaTparmpaTh PasIHIHEE
Bpamareabusie ypopau. CkaskeM, mepexox ¢ HYJIEBOTO (ca-
MOT0 “HU3KOro) Kojie0aTeJbHOTO YDOBHA HA HEPBHH Mo-
#eT COCTOATH B HO(heMe C TPEThEIO BPAMATEILHOTO YPOB-
"HSA Ha BTOPO# MJIH O BTOpoTo Ha mepBriA u T. A. Taknm obpa-
'30M, BO3HMKHET KoJe0aTeqbHO-BPAMATeNbHENE cekTp. Myt
'6yneM HabuofaTh ero B mHPpaxpacHoy caete (3—50 MKM)

- Bce 11epexojsl ¢ 0XHOTO K0j1€0aTeabHOT0 YPOBHSA H& APYIoi

Oyayr Mauo OTIMYATECA IO DHEPrEU H AAXYT B CHEKTpe

rpyuny odess Gamskux amumi. [Ipum Manom paspemeHnm

. 9TH JHHHE COAbIOTCA B ofHy mojocy. Hajmas momaca co-
_ OTBETCTBYET ONPEJeJeHHOMY KoJebaTeIbHOMY Iepexomy.

Mpr momazieM B HOBYIO CIEKTPRJIBHYIO obxacrs, B 06-
MaCTh  BHJEMOTO CBETA, KON SHODIUs KBAHTA 'CTAHET
© IOCTATOYHOM [JIf mOPeBO/A MOJIEKYJIBI G OJHOTO 9ICKTPOH-
HOro ypoBHA Ha apyroit. 1 apecs, PaByMeercA; HeBOZMOM:-
HHl HE 9YHCTO SJEKTPOHHEIE MEPeXOfbl; HE dreRTpOHHO-KO-
aebarespHEe. Boanmcny'r CII0KHBle HePEeXOjbl, B KOTOPEIX

" 9HepreTHYeCKHNl IePeXoj COIPOBOKNAETCA INepeMeHOd u
IoMay, W «PTaKAY, H (KBAPTHPED. TlockoabpKy KonebaTens-

 HO-BPANIATeXbHHIr Hepexoj mpejpcTraBiaser -co0oi - mHoxocy,

- TO, CHeKTP B BHAEMOii 061acTH Gyjer OPAKTHIECKH CILIOM-

"HBIM. ——
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Xapamepncmqecxne CHEKTPH aTOMOB ¥ MOJEKYJ JI0J-
THE FOAH MCHOJHANHA (B IPOAOJIKAIOT MCHOJHATD B CEroli-
‘Hs) CKPOMHYIO POJb NOMOMHUKOB B heje ONpeaeeRnsa Xu-
MEYECKOTO CTPOEHHA M COCTaBa BEINeCTS. PeBONIONWOHHEIE
co0HTHA B o6:1ac'm CIIEKTPOCKONAN nponaome coBCEeM
HelaBHO.

JIA3EPHOE VI3JIYYEHUE -z

' Tlepee TpuanaTh JeT HAIIEro BeKa 03HAMEHOBAHH (an-
TaCTAYECKOMH YCNeXaMu TeopeTHiecKod ¢usmkdm. B arm
rONE GRIIM OTKDHTH TakWe BaskKHeime SaKOHH IPHPOXREI,
KaK 3aKOHH MeXaHHKH 0ojnmux cxopocsreﬁ, 8aKOHHE! CTPO-
€HHA aTOMHOTO AApd, 3aKOHH KBaHTOBOU MexaHmkm. llo-
ciefyiomume COPOK JIeT JIeMOHCTPHDPYIOT He MeHee deHOMe-
HAJBHBE YCUEXW IPHIOMEHES TeOPHE K Ipaxtmke. B stm
TOJ{HL 9€710BEYECTBO HAYIMIIOCH H3BJIEKATH IHOPTHIO U3 ATOM-
HHX ffiep, NOJNYYHIO B CBOE DACIOPSAKEHHe II0XyIpOBO.-

- HEKOBHE TPAHSHCTODPH, PEBONONHOHH3UPYIOMUE pajiHo-

' TeXHEKY n TPABEJIIAS. X CONAHMIO 9BM, = opxameno. na-
3epHOH TeXHUKO}. ITH TPU DPANOIKEHHS, IO CYTH Aead, H
npusenn K cobuTanamM, KOTOpHIg muenyxou* HayIHO-TeXHH-.
‘9eCKOH pPeBOIIOIMEEIA,

!B arom maparpade pedus Ioizer o .nasepax. 3agyMaem-
¢ Haj 0OGCTOATENBCTBAMH, KOTOPHE He IO3BOJAIOT - HaM,
MecTBy s TPaJIMNEORHEME MeTOJAMH, COBIATH (‘,‘EJIBHI:IK Ha-
IpaBNeHHE NYI0K CBETA.

Camsrit Momamiii cser, coﬁpanmm B npenenbno yamm
IY90K, PaCXORUTCA W TEPseT CBOW HHTEHCHBHOCTH Ha pac-
‘crosemax. U mamn B Hayquo-d)anTaCTmecROM pomane -
. Anexcess ToucToro repoil HPHAYMHBAET (TANEPGOTOHAY,

' MO3BOAANME CO3RaBaTh 1yTH, CIOCOGHEE Kedb, pesarh,
HECTH I'POMAjHYI' BHEPIEI0 HA JaleKoe paccrosmme. Pa-
3yMeercs, MOSKHO H3TOTOBETH TAKOe BOTHYTOE 3€PKaaQ; Ko-
'TOpoe CO3FaCT mapaiieNbHHE myuox csera. [aa sroro.
#|ano B pokyc sepKasa MOMECTHTH TOYCTHEIHX acrounnmk. Ho
‘ToweunKll — 5T0 MaTeMaTHdeckas aGerpakmuma. Hy, mycrs
‘He TQUEYHHIH, a mpocTo HeGomsmon. OmHaKo, fake HAKa-
Vs mapur fio 6000 K (a GoxbIue HA OXAH MaTepUal He Bhl-
- ePIKEBaeT), ME HOJNYTHM HYTOK CBETA JKAIKOH HHTEH- .
CHBHOCTH. (A KaK TOJBKO HAUHEM YBEIWUHEBATH Pa3MepH
HCTOYHUMKH, TaK CPasy ke BMECTO NapaIenbHOTO MYJKA
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fiyueit momyumm Beep CBETOBBIX (HHUTeH» W HHTEHCHBHOCTH
Jyd4a Opo:eKTopa OyseT OLICTPO YOHIBATH ¢ PAaCCTOAHHEM.

Urak, meproe npenATcTBAe HA IYTH CO3TAHMAA CHIBHOTO
Jyda — 3TO TO, 9TO aTOMBI H3JIYYAIOT CBET BO BCE CTOPOMHL.
Hepnoe, HO He HocJefgHee. ATOMB U MOJEKYJNH H3IyYaloT,
TaK CKa3aTh,<He CroBapHBagch APYT ¢ Apyrom. .Ilostomy
Ay4d, UCXOAAIMNE H3 DA3HHX AaTOMOR, OTHPABIAITCA B
OyTemecTBHe HECOITACOBAHHO, HEe NOKMIAACH APYT ApYyra.
IdTo mpUBOXUT K TOMY, 9TO H3JIYYEHHS PA3HEIX ATOMOB
‘HE COBHAJAIOT N0 ase. A pa3 Tak, TO JYIH OT PA3HHX aTO-
MOB GyRyT 3a9acTyi0 YHAYTOKATH JApyr npyra: Hoc.nenuee,
KaK BBl BCIOMEHAeTe, HPOUCXOJUT TOrja, _korpa ropd onnon
BOJIHW NPHXOAUTCH HA BHAXHHY JPYroOi.

Bor atm mpenATcTBEA H ypaerca IpeofoseTh, coanan
naaepnoe manygenne. CloBo «1a3ep» — 3To COKpaleHHOE
anramiickoe HazBarme: Light Amplification by Stimulated
Emmsmn of Radiation, uTo o3Hawaer: ycusenme cmeta ¢
NOMOMBI0 CTEMYJIHPOBAHHOTO H3IydeHHA.

Wnen cxnapsiBaeTca m3 HECKOMBKUX 3eMeHTOB. IIpem-
Jie BCero MK BCIIOMDHAeM, 9TO HapALY €O CHOHTAHHLIM H3-
JIydeHmeM CymecTByeT BhHY:KAenHoe. Hax 6nuno cxasamo, -
3TOT BUJ HM3JyYeHUA BO3HHKAET TOTAA, KOTAa (OTOH cBeTa
BCTpedaeTcs ¢ Bo30y:knengniM atoMoM. Ecnn smeprus Bds-
OyKAeHHA aTOMa B TOYHOCTH paBHA oHeprna (PoToHA, TO
$oTOH 3acTaBisAET aTOM BBICBETHTBLCA. ATOM HEPEXOIHT Ha
Gomee nusKmit yposens u manyuaer Goron. 3amewaTeanHOM
- 0COBEHHOCTHIO c'mmynnponannoro H3AYYEHAA SBIACTCSH
TO, 9TO DTOT ¢oron .6ygeT TaKAM ke, KaK 10Ty KOTODHI# ero
NOPOJHN, He TOJBKO B OTHOMEHHI CBOEHl 9HEPIHH; OH OT-
OpaBATCA B OyTh C TOil e §asoil B TOM ’Ke HAIIPaBJICHIM.

Bropoit aneMenT ngen coctent B caexyomemM. Ecan cr-
CTeMy H3JIy9YaiomuX aTOMOB BAKIIOYATH B TPYORY, MOHBUN-
KH KOTOPOil HaXONATCA HA OIPeNeeHHOM PaCCTOAHUH APYT
'OT Apyra @ MOTYT ABHTBCA 3epKajaMu 1Jja Tex (OTOHOB,
KOTOPHI® HAC HHTEPECYIOT, TO MBI MOJKEM 3a LUeT myTemecT-
Bl $oTOHOB TYAa-00PATHO MOCTENERHO COGPATH B 3TOM CO-
Cyle MHOKecTBO ()OTOHOB, nopon\nenumx OHAKOBO BO3-
Oy:KIeHHBIME aTOMAaMHU.

Tperuit aneMeHT upeu 3aKI0uaeTCA B TOM, 4TOOH II0-
JIOJIbINE YHAep’KaTh aTOMBI B BO30Y)KIEHHOM COCTOAHMH, .a
3aTeM HOCJ]e TaKO# (HAKAYKH» 3aCTABUTH BCE ATOMEL BEICBE-
TATHCA ofpHOBpemenHo. OcymecTBieHne uaen jnasepa, T. .
_ pasMHOMKeHHE OffHOI'0 (OTOHA M mOXyYeHHE MILJIHAPROB TO-
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JKIECTBEHHEIX, HEOTIMIEMEIX IO CBOHM CBOHcTBaM ¢oTO-
HOB, IlOJIH{HO OPHBECTH K CO3[AHHI0 CBETOBOIO Jjyda Gec-
HpenefeHTHON NHTeHCHBHOCTH. TaKofl myYoK pasMHIBAJCH
66 B HEITO/{HOL CTemenH, W HA ONepevHOe CeuYeHHe: .nyqa
nprxofunach Obl OTPOMHAA 9HEPrHs.
" Hp kax sroro fo6ursca? B TeweHme AOnrAx necﬁ'rmle-
TR HAKTO He JOTa[HIBAJICA. Eme B 30-x rogax -BaskHBIE
coofpaskeHnsa Ha 9TOT cduer Owam BhickasaH B. A. ®a6-
PBKaHTOM; TO3AHEe HACTOMYHBHE YCHANA GYXYIX Jaype-
atos HoGenesckoll npemun cosercknx yuensix A. M. IIpo-
‘xoposa m H. T'. Bacoa u aMepuranckoro ¢usmra 4. ’I‘ayn-
Ca TPHBEJH K CO3RAHMUIO JIa3ePOB.
Ionosxmi, cucrema oGaagaer ABYMsA anepremqecxmm
' ypoBHAMHA, BoJBIIIHCTBO aTOMOB HJIH MOJEKYJX HaXOZHICHA
'HAa 'HWKHeM ypoBHe. TemnaoBsie yaapeH MOTYT Ha KOPOTKOe
BpeMa mepeBecTH MOJeRYyJXy Ha Bepxumii yposens. Ho Ta-
Koe mojiojkenne GyfeT AIHTRCA HENOJATO — MOJEKYyJaa BHI-
" cserarca. Ilpm sToM mogamasAiomee GOJBITHHCTBO aTOMOB
nepeiiffler Ha HIGKH@E YPOBEHD CHOHTAHHO. CraMyanpo-
BAHHKE TEPeXOfn Ha HIKHME -ypoBeHb OyAyT pejiKm, TaK
KaK BOBOWK/IGHHEIX YaCTHI[ MaJo.

Tlomoxmy, ypanoch HafiTd BemecTso, aToMHl KOTOPOIo
o0afalor TpeMa sSHePreTHIECKHMH yPOBHAMH, 0603HaYeH-
HuMu Ha puc. 1.5 nappamm 1,2, 3. Paccroanne 1—3 coor-
BOTCTBYeT YacTOTe W3JIYUEHHA 3eJIeHOTO CBETA, PACCTOSANUe
1-=2 cooTBeTcTBYeT 4acroTe -KpacHoro cera. Jlomycrtmy,
9T0 BEPOATHOCTH NEpexofa ¢ ypoBHA 3 Ha ypoBeHb 2 B
THICAYA pa3 Goablle 9aCTOTH Iepexofa ¢ ypoBHA 2 Ha

ypoBeus I. ByneMm 0Gaydarb BemIECTBO. 3€JEHBIM CBETOM.
ATOMBI HOAHIMYTCA HA TpPeTmil 9Ta)K, CIOHTAHHHIMH Iepe-
xogamMm mepeiiiyr Ha ypo- < -

BeHb 2 W 3ajep;RAaTCA Ha
9TOM ‘ypoBHE. ITOT Iepe-
XOJ{ HA3HBAETCA 0Oe3H3Jy-
gareabHbM. Buennsmasnca .
SHEpPrua IepexoguT B KO-
naﬁa'rem,nylé) SIIePTHI0 aTo-
mdés. IlpomomsuM Hamy <
fanrasmio | . IpeACTaBHEM
cebe, 970 ya10ch 60abIIAH-
CTBO AaTOMOE K IiepeBeCTH Ha
ypoBeHb 2. Mu -mobmancs _
AHBEPCUHA 1 3aCENIeHHOCTH, °  Pumc. 1.5. T

KPACHbI

SENEWDIA CBET
_CBET

.
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T. €. ¢HeHOPMaabHOM» 3acenennocT#. Bepxmme yposun 2.3a-
CeJIeHEI I'YINe, 9eM- HUKHEO J,— ABJEHHE, KOTOPOe HeBOs-
MOKHO, KOTZIa HPOHECCOM pacmopaxaeTcs OHO JUIIL Tem- -
JIOBO® NIBHIKEHHE.

Tlepexox ¢ yposua' 2 Ha Goxee HUSKEH yporess I Bce
ke HayHer XMpoucxoxuts. CoormercTaylomuit doron Gyxer
BCTPeYaTh HA CBOEM IYTH APyIHWe BTOMEH, HAXOAAMHULCA HA
Boa0y:xienHoM yposmeé 2. Takam BcTpeua mpmBeseT He K
TOTJOIMEHMIO, 8 K CO3/[aHMI0O HOBOTO (oroHa. K mepeomy,
cayuaifHo ofpasosasmemycs $orory .2—I GymyT mpucoe-
AUHATBCHA TAKEE ;R (I:o'rmm cmuyvmponannoro n3ay-
YeHus.

-~ BosgaKaer NOoTOK QOTOHOB 2—1 Bce s1m poTonn 6ynyT
B TOYHGCTH OJEHAKOBH H coanany'r Iyq orpomnon MHTeR-
CHBHOCTH. :

Taroit nponecc H YRAJOCH Bocnponanecm HCcaenoBaTe-
JaM, GaMEIHM KOTOPEIX MH Ha3BaJIM. I/ICTopE‘IECKH mep-
BHIM: O -CO37aH pyOmHOBHIA masep. Cxema yposmed, mo-
KazaHHAS HA PUCYHKe, KaK pas xapamepnsyeT py6un
C IpPHMECHI0 aTOMOB XPOM&.

Ran CO3/[AHNA Jasepa neoﬁxo;mn HCTOYHHK BO36y.&\-

© ACHHA ; ROTOpBIK nponaso,zm'r «nanatmy» Jjasepa,.T. €. me-

PeBONAT ~aTOMEH HA. BHCHIHH. YPOBEHD.

Ecim BCTOYHMKOM 'N4B3ePHOPO HM3NYUeHHS ABIAETCA
TBEPJOe TEI0, TO OHO UBTOTOBAACTCH B BUAe IMIHHIPA, OC-
HOBAHUA KOTOPOTO HMIPAlT Poib sepKal. B cayuae skmuxo-

_CTell WAH ra3oB CO3XAETCHA pr61<a € 3e6pKaJlaME y OCHOBa-

“HASA KOJIOHKH. Ocymecsrmma mpOMe'rpmecnyxo nonaqy

3epKad, PUKCHPYsS TaKEM 06Pas3oM AINMHY KOJOHKH, MOJK-
HO IOCTABHMTH B XOPOIIHEe YCIOBHA TOIHKO TO (ilo'ronm, ne-
70e YMCJI0 IIHH BOJH KOTOPHX YKIAALBAETCA BAOAb NIIMHEI
KoIOHKH. TONBKO B 5TOM CIydae BCe BOJHE CKIANHBAIOTCH.

Hoxanyii, ocnoBHas 0co6eHBOCTHL J1azepa’ COCTOHT ;B .
BO3MOKHOCTH CO3JaHUA OCTPOHANPABACHHOTO NOTOKA W3-
aygenus. JlazepHuit Iyd MOKET UMETh IPAKTHICCKH JIO-
6oe momepeunoe cevenne. TéXANIOCKH 3TO AOCTATALTCH TEM,
9T0 Y4 3aCTaBJIAIOT IYTEIIeCTBOBATH IO Y3KOMY CTeKJISH-
HOMY KaOmIIADPY JOCTATOTHO Goapmoit panmuEn. DoToHH,
HAymue 0K yroM K OCH KalWLIApPa, He NPHMYT. YIaCTHA

' B mpomecce pasmHOskeHHs oroHos. PesomaHcHAs HOJOCTH

(t. e. 3eprama, orpaskaiomwe ¢OTOHH TO B OXHOM, TO B
APyroM HAOpPaBleHWH B TOT HePHON PaGoOTH jasepa, MOKa
ujeT HAKadKa aTOMOB) Pa3MHOKAeT TOABKO POTOHE ORHOTO
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nanpamelma B HexoTopHIX CIy%asx; He VIOBNETBOPAACE
YII0BO PacXofuMOCTHIO- Ty4Ka ‘TOPANKA OLHOrO IPagyca,
Ha-IIyTH anymennoro Ha BOJIO AyYA CTABAT eme JOTO-
xmre.nbnyxo ‘AAHBY.

i .JlasepHas YCTAHOBKA, KOT/a Pedb HIer.o cos;(amm 6oan-
mnx MOITHOCTeH, — CIOKH0E ° nnmeuepnoe COOpYIKenue.
B KoZoHKe C03JaeTCA IePBOHAYAIbHEI AMITYIEC, 33TeM OH
MosieT OHITH IOJAH HA YCHJIATENH, KOTOPHe paboraior Ha
TOM jié NPHHNHMIe, IT0 X IepBOHATANBHAA KOJOHKA, HO Ha-
KauHBaioTCA He3aBHCUMO OT NepBHYHO# Koxomkm. Mpr He
OymeM ocTaHABIMBATHCA Ha STHX Jeranax: Hac marepecy-
10T pU3MYeCKHe HPEHIHUMNL HAKAYKA X CO3AHNSA JIa3ePHOTO
H3AYYeHns. A OHH MOTYT CYIMECTBEHHO PABNMIATECH, KK
2T0 moKassiBalor puc. 1.6—1.8 co cxemamu pgeiicrBma ga-
3e[OB, C IOMOMIBI) KOTOPHIX cero,zum uonyqamT .nym Max-
cqmanmon Momnoc'm. , -

Ha puc.1.6 moxagasa cxema Tak Ha3EIBAGMOTO HEOII-
MQBoro anasepa, Haspauns MokeT BBeCTH B 3a6Iy:KAeHHe.
Temom nasepa ABIAETCA HS METAILT HEOXHM, & 06HITHOE CTe-
Kjo ¢ hpumecpio meogmma. MoHu aroMop-Heommma Gecmo-
PANOTHO. PAGUPENENEHEL CPE/IE aTOMOB KPEeMHUA H KHCJIO-
pona. Hanaqx{a HPOM3BOJUTCA JAMIAMHA-MOTHEAMH. Jlammbr
HAAI0T ugnyqeune B Hpefenax aauH BojH ot 0,5 Ko 0,9 M.
BoannnaeT IEpPOKaA nouzoca Boa6ymnenumx COCTOAHMIA.

—
.
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CoBepIenNo YCIOBHO OHA* W30OPAMEHa MATHIO YeprouKa-
Mu. ATOMH coBepmmaloT GeahaiayJaTeabHbe MePeXoiih Ha
nepmnn NasepHLl ypoBeHD (Ha 8TOH W Ha JPYrUX. ABYX
cxeMax OH HoMedYeH mrdpoit 2). Kasmmmit mepexonl Aaer
pasiyi0 9HEpruI0, KOTOpasd. mpeBpamaercs B Konebarens-
AYIO DHEPTHI0 BCEH (DEmeTKm» aToMOB. )
Jlazeproe m3nydenne, T. e. nepexon Ha mycTO# BMKHAM
YPOBéHB, mOMedYeHHHH Huppol. 7, mMeer NIAMHY BOJHEI

1,06 MEM,

TloxasamHHil DYHKTHPOM Nepexox ¢ yposaa I Ha. oc-

~

HOBHOW ypoBedib «He paGoraem. dmeprma’ ane.nﬂe'rcn B
ROJIe HEKOTePEHTHOTO H3IyYenHmA.

HeonuMoBrifi nasep mosBoadeT moaydnts (GaHTaCTHIE-
CKyI0 MOIHOCTH, pasHyio 102 Br. Jmeprua BHIAETCA HM-
mynpcamd, Kotopsie pastea 0,1 me.

MonoguM KOHKYpPeHTOM. CTan -Jasep, ncnonbsymmuu
mepexofs B BO3OYHAGHHHIX aToMax moxa (pme. 1.7). Pa-
6ounm BemecTBoM siBaAerca ras C,F,I. U sugecs mas narav-
‘KB ynoTpe6usioTcs JaMIH-MOJHEHM, HO (uU3HIecKde mpo-
EeCCH MHEIE. Il,.rm HAKAUKHM HCHOOJNb3yeTCs ynmpadmone'ro-
Bl cBer ¢ pampoit Boamn 0,25 mxm. ITox neiicTenem sroro

KBJI}"]GHBH OPOMCXORHT JAHCCONMHAAIUA MOJICKYJI. 3ame- i

qaTeNLHEM ABIAETCA TO 00CTOATENHCTBO, 9TO ATOMEI MORA,
OTPHBASACH OT MOJEKYJH, OKaSHBAKTCA B BO3GYMACHHOM
cocrosmmul Haxr smjpure, aT0 copcem apyroit cmoco6 mocTn-

co,
HEPEJIAYA SHEPTUM
L= =2
1 10,6 Mxm
) T NA3EP -
HAKAYKA .
« | 3NEKTPONHBIM
= | vmarom. == 1
& =
:. od 1
® ' =t
=
o= ==
Pnc. 1. 3.
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HEeHUA WHBEDCHE 3acejieH-
soctn. PaGoumit mepexon
2—>1 npmBOADT K Ja3epHOMY

M3JIYICHAIO C [AJIAMHOH BOJ- -
eBn 1,3 MM, Docme wero

OPOHUCXOJNT BOCCOSNMHEHHE
aToMa Moja ¢ MOJeKyJaap-
HEIM OCTATKOM.

BeposTHO, YATATEINb
CAHIXAJ, YTO MHEPOKO  He~
nONB3YIOTCA TeNHii-BeoHo-
pue nasepsl. G 01X mOMOIBI0

IlOle‘IﬂIOT IIOCT{I‘O‘IHO CHNb-

HHH mad)paxpacnmn ayq ¢
pmapoir Boamer 4,413 mxmM.
JTm naseps He mHpEHaje-
AT K YHCAY PeKOPHCMenos
no uom;nocm. IMoatomy mm

~



OpuUBOAUM CXeMy  ypOBHeil [liifA-APYyroro Jjasepa, paboraio-
Ifero Ha CMeCH a30Ta H yraekmcjaoro rasa. (pme. 1.8).

Ho mpe:nne uem mepeiiTn k ee onmcanmio, H4/I0 OTBETHT
Ha eCTeCTBEHHbI BOIPOC: 3aUeM Ha/l0 OIb30BaTHCA CMECHIO
rasos? Orser Takos: OFHE ATOMEL I MOJIKYJIH Tpome BO3-
Oynmats, a Apyrue juerde BricBeunBaiTca. Tak uTo B nasepe,’
paotalomeM Ha CMecH, B OCHOBHOM HAKaUHBAIOTCA dHEp-
TAeil JaCTHIE OJHOTO cop"ra, CTOJIKHOBOHIISIMH OHN Ilepefa-
10T BHePIHIO JPYINM ATOMAM WM MOJEKYyJIaM, a yxe ot
focjeJHAe CO3HAIOT JA3€PHBIA Y. .

B xomy cmctemsl, cocTosmume Goee geM u3 BYX Ta30B.
B wactmocTHm, I B J1asepe, I/ie OCHOBHAA PO NPHHAAICKAT
a30Ty W YTIEeRKHCIOMY a3y, KpoMe 9THX ABYX BeHIECTB Ile-
necoo6pa3Ho HCIOb30BATH . PA3IAYHbIE no6amm, B TOM
gpcse remuii..

" Harauka nasepa, B KOTOpDOM «paGOTAalOT» MOJNEKYIbL
CO,, IPOH3BOANTCA CI0COGOM, OTMAYHKIM OT ABYX GHHCAH-
ueix., CMech ra3oB fiomemaeTca B rasopaspagHyls TPyOKY,
HanpsyKeHue MoAAeTCsA A0CTATOYHO BHICOKOE AJiA TOT0, YT0GH
cHCTEMAa Iepeunia B COCTOAHNE HIa3sMB. BHICTPO [BILKY-
IEECA HICKTPOHE “BOZOY/AAIOT KOJeGaHHs MOIEKYJ a30-
ta. ‘Cxema DOKA3HBAGT CKAY0K 9TON MOJEKYJH HA BEpX- |
Huii srask. He Geapaznmuno, kakoe Hanph,{\enne IIPHIIOHEHO
K 3JJeKTpOfiaM. OnraManbuoll BHEprued AAsA BO3OYIRICHUSA
MONIEKYJ a3oTa sABjiAeTCA dHeprmi oxono 2 »B. "

Mojiexyna a3oTa HTpaeT poab JEmb mocpeammms. Ca-
Ma OHA He [laeT H3XYy4YeHHA, & NONYYEHHYIO OT 3JIeKTPOHOB
QHEPIHIO MEePefiaeT MOeKyIIe CO, u mepepogiT ee HA BEPX-
HA JIasepHHil yPOBEHbB.

.BepxHnMm nasepHHIME YPOBHAME 2 ABAAIOTCH «kBap-
TapW Tperbero sraska Moaeryx CO,. Bpems sxmsun moxe-
KYJH ra3a Ha BePXHeM JazepHoM yposue — oxoJo 0,001 c.
910 coBCeM He Majo, I MOJEKYJa HMeeT JOCTaTOIHO 0O0Jb-
WOl MAHC NO/KAATBCA BCTPeUd C doronoM mnopxOAAEi
SHePrMm, KOTODHI BHHYIAT €e IOCEeNHTHCA 3TaKOM'
HmKe. .

Hapo ¢ 3amem'rb 4TO ¢MEKKBAaPTHPHEIE) IIEPEXOBI MHOTO
Jame nepexono,B MERRY «aTarkaMm». Bpems jKn3Hm Ha Bpa-
MATéJBHOM YDOBHE H3MEPAETCA MeCATUMIVIIMOBHBIMA [O:
NAME CeKYHTB: ITO ynauHoe 06CTOATENLCTBO HPHBOJAT K.
TOMY, 9TO 3acefieHHe KBapTADP KOKIOTO 3Taska MOMKHO CUH-
Tath crabumbakM. [109TOMY € IOMOMBIO TEXHEYECKOTO HPH-
emal 0 RdTode MBI TOBOpHIA,— coa,t[amm nonxo;mmero
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PACCTOAHMA MEKAY 36PKajaMil,— yHaeTcs BHJICIATH Ka-
Koit-TH60 OfUH mepexof — JOMYCTHM, ¢ MeCTolH KBapTHPHI
TPETBETo 3Ta)ka B NATYI0 KBAPTHPY BTOPOIO. ‘

HoncTpyKTop Razepa oIKeH PACHOIATaTh HCIEPHBIBA--
I0INEME CBEJEHHAMHA O BPeMeHH CYDIECTBOBAHES aroMa HA
TOM BJIE JAPYroM HONYPOBHE H O BEPOATHOCTAX NEpPeXOfa.
Torpa om cMosKeT BHOpAaTE ONTHMAJIBHOS H3ITyYeHHAE ’
JaHHO# TasoBoil cMecm. .Jlaszep, paGorarommi ma. yrie-
KHCIOM Tra3e, HACTPAMBAIOT - o6mmo Ha " [JIHHY BOJHH
10,5915 MEM.

}Imx xopomeif paGoTi Jxaaepa HaRo, qToﬁu MOJIERYITE
HO 33/{eDPKEBAJECH HA HIDKHEM JazepHoM yposme. Tax cKa-
3aTh, C/EJaJ-CBOE AeN0, Adil Mecto npyromy. Tar sor, mpm-
nasnenwdm 1 MM pr. cT. _MOJEKYJH YIAEKHCIOI0 rasa He-
outeBaior 100 coymapenmit B cexynny, ocnoﬁomnammnx

“yporens. CoorsetcTyomue NUGPE IpH HAIHTIAM Teidsa i

sogul — 4000 m 100 000. Pasmmma orpommas.
. Hop6upas mogxopsmipe mpuMECH K. YIAEKHCAOMY raszy,
MOJKHO CYHIECTBEHHO- BIMATH Ha MOH{HOCTH mpmGopa. Hax

) 6y,lITO On MMEHHO TaKOH Jlasep GIIEIIE‘aJIPICTBI CUHTAIOT 30J0-

3

THIM MEJaJHCTOM. .
Jlasep, paﬁo'ramnum na CO,, ,uae'r nyd, Eo'ropmn MO~
Ho dorycuposaTs Ea miomans 0,001 cy? ¢ EETeRCHEBHOCTHIO
1000 kBr/cM? npu NOCTOAHHOM peﬁ{nme m1 000 000 kBr/cm?
B UMIyJBCHOM pesKEME Tpm Bpemefm AMOYJbCa, pannom
1 =HC. .
Honck DORXOSMAX MATEPHATOR AJIA Ja3ePOB ABILTCA

'CBOETO POJia-MCKYCCTBOM. Hapo o6mapare xopomeit naTYyH-

nuei, BLmyMKou, naMATHIO, tm‘oﬁm co371aTh acbq)emnnno
JeHACTBYIOIHAIA Jasep.

VcKI0UATEeNEHO GONBIIAS WHTEHCHBHOCTD H- Korepem-
HOCTH JIa36PHOTO MBIy ICHHs penonmxmonnanposann MHO-
rae obaacte Texnuku. IIpomssoncTso nasepon 3a mociaep-
Hee JecATHIeTHe MPeBPaTAIOCE B BarKHEHNIYIO 0TPACHb Ipo*-
MHIIIeHHOCTH. Jlasepst HAaxXomaT cefe HpPHMEHEHWE KaK
reHepaTopH U3IyYeHHA, epefajomue He TOJIHKO SHEPLHI0,
HO H m;d)opman;mo Benerca” WHTEHCHBHOe HCC/IEHOBAHHE
BO3MOKHOCTeH IPUMEHeHHs JTa3ePOB A CO3JAHHA TePMO-
ANEPHOH peaKmun. B mpaxTuRy BOINIM HPEMEHEHUSA nazepa
KaK HOJKay KAK MHCTPYMEHTA IS IPOBE/ICHES TOHYA-

. max xnpyprmecnnx omepanmil, KaR CpeJcTBA A pasfe-
. aenus m3oronos. O HOKOTODHX NPEMEHEHHAX JIA36Da MEI

lIDl’OBOpBM B XORG JI&JIBHOBIIIGI‘O H3NOKeHH A,
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JIIOMI/[HECI_[EHI_II/IFI ) N

* Tennooe U3JyYEHEEe ABIACTCH yunsepcanbmm CBO#-
cTBOM Bcex Tej. TemnoBme mydunm m3nydalOTCA TeNOM IPH
J1060# 'reunepa'rype, HaumBasA oT abcoiirHOro Hyna. Te-
IJI0BOf CHEKTP — cHjomHEol ® m300paskaeTcA KpHBOii,
xapakTep KoTopoit M o6cynmm. Hpasna, Grma TpUBejeHa
KpPHBas A IePHOTO TeJIa, HO KPHBAaA /i1 OKPAIIEHHEX Tex
B OPUHIAOE MaJo 9eM OTIHTAeTCA OT KpuBOﬁ I 9€PHHEIX.
Pagunna quims B TOM, 9TO ¥ OKpameHHBIX T KPEBad Gyaer
ncl(ameﬂa Ho oGmee Bospacraume sHEPrAn H3AYUCHAA OPH
pocTe TeMmepaTypH H CMemeHne MAKCAMYMA B JIEBYIO CTO-
pony (ecam mo ocm abemuce (OTJIOMKOHB! [I/IUHEL BOJIH) AB-
JAOTCA .O0IEM 3aKOHOM. ~~ '

J060e m3Iyaenme COCTOHT B nepexo;(e ¢ 667166 BHCOKOTO .
9HOPreTHYeCKOro YPoBHA Ha Godee muskmit. Ho npramnu
BOBOY/ICBAA ATOMOB MJIA MOJNEKY MOTYT OHTH DasHEIMH.
B caydae TemnoBoro m3iydeHHs 5TO YAApH, NOJyIaeMEe
YACTHNAMI BemEcTBa GIarofaps “TeMLIOBOMY JBIEHMIIO.

“"Ho 10 He efuACTBeHHAsA HTPAINHA, SACTABIAIOMAA TEJO
m3NMyuaTh BONHEL fIBeHMe MOMHHECHEHUWH, K ONHCAHMIO
KOTOPOTO MBI LIEPOXOfMM, HMeeT APYTYo HOPEPOXy. ITEM
AIBJIGHHOM 0XBaTHBAIOT ‘HPONECCH BQ3OY/KAECHHEA MOJORY,
He CBABAHHEIe C HOBHIICHAeM TeMIePATy PH TeJa. Ipmauna-
ME BO3GYEAeHHs 9ACTHI| MOryT OHITH BCTPEYH C HyIRaMH
doToHOB mIR QNeKTPOHOB, Mexannqecxne yRaps, 'rpeune
BT .

JIIOMEHGCIIE})YIOT IPAKTHICCKH BCE BeIecTBa, ‘Ho JHIE ¢
HEKOTOPHIE BEIIecTBa — JIOMAHOGOPH — cBeTﬂTCH HpKO u
HMEIOT OPAKTHYECKOe. 3HATeHHE.

- JlioMBHO(OPE  HCHONE3YIOTCA KaK MaTepHATH, KOTOPH-
MI' IOKPHIBAJOTCA DKPAHH TEJIEBA30POB U OCHUIIOrpados.
B aToM Cciyuae cpedenme NPOMCXORUT IIOJ, YARPAMH DIIEKT-
POHOB. Ouenb ! adpexrTHO JIOMHHECHEPYIOT BEMECTBA IO -
fielicTBHEM YIBTPa(HOIETOBOrO H3MyUeHHs. JHEPrus maja-
IOMEro (ﬁomna XomkHA GHTL BO BCAKOM cjyuae GoJbme .
dHeprum nany\iaemoro doroma. Tak uTo majaommil KBAHT -
SHePrHm MOKeT IPHHANIe/KATh HOBU/UMOR 9acTH CIEKTPa,
a m$TydeHHBIE — BHIEMOM. -

Mmmnap;mme Ionn npnmecen mozvmnecunpyxomero
BeIeCTBA 3aroBOPAT 0 cele, eclAM BemEeCTEO 0GIyYHTh Yib-
Tpagonerom. {I10aToMy MOMUHECHEATHLE aHANN3 HCIIOND-
syerca mioma KaK cpencTBo LKME‘IGCKOI‘O anamm3a. G ero

<. _ 8
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TIOMOT{EI0 o6napymm;alorca Cae[bl HeeNaTeNbHHX  3a-
rpAsHeHmA., |

Jliommnogopann noxpmnalo'rca CTeHKD JaMO AHEBHOIO
cBeTa, - .

Pas.nnqaxoT IBa BHa momnuecqgmnn — dayopecnen-
nuo u  $ocpopecnennmio. PayopecueHnusa — BLcBevn-
BaHEe aToMa MJIR MOJEKYJH, nmpoucxopsamee 6e3 3anepiKku
MOJIEKY K Ha Boa6ymnenuou yposge. Hamnpotus, d)ocdm-
PecueHIEs eCTh sBIEHEE, KOTOPOE MOeT Hpom3oHTH ©
GONBIMEM 3amosfaHueM. ITO CIYYAETCH, eCII IPH BO3GY:X-
JleHAM CHCTEMa IepeXOfUuT Ha MeTdcTaGIibHHIMA ypOBeHD,
mepexoibl ¢ KOTOPOro BHE3 HMEIOT MAIYI0 BEPOATHOCTD.
Hsnyqeﬂne OpONCXONAT, KAK HPABHIO, HOCJHE TOro, Kak
Monexy.na CHavajJa HOTJIOTUT OHEPIWI0 T MOJHAMETCS Ha
'BePXHHA ypOBeHb, a IOTOM YyKe HPOM3OH/ET BhHICBEIHBa-
HWe, MpUYEM HepexXof HAa HUSMMI yPOBEHb COBEpIIAeTCH
6e3 OCTaHOBKH.HA IPOMEKYTOUYHOM, MeTacTa0HIbHOM.

HecKoabKO C10B 06 916KTPOAIOMAHECTICHIAH, IPORCXO-
JsINeil B HEKOTOPHIX MOJYNPOBOJAHMKOBEIX JHOJAX HA Tpa-
HULE p — N-CI0A. ITO HHTEPECHOE ABJEHHE IMEET OTPoM-
HOe IPAKTHIeCKOe 3HAUeHTe, TAK KaK C ero NOMOIIbI0 MOKHO
H3rOTOBNTH NOJYNPOBOXHOKOBHE Ja3epH. B ocHoBe pesxut
caefyiommii (aKT:. STEKTPOH M [HPKA HOJYOPOBONHAKA
MOTYT BOCCOEAHNHTHCH (PEKOMOEHEpOBATH) © [Ny YenneM
¢dorona.

Y1o6m TaKme’ mepexofH HPOUCXONMIH HENPEPHBHO,
HaJl0 MPOIYCKATh 4Yepe3 ABWOJ BIeKTPHIECKHit TOK. 3amaua
COCTONT B TOM, YTOOH OTHICKaTh NOAXOAANIIE MaTepmal,
KOTOPHIl YOBIETBOPACT HECKOALKAM TpeGosanuaM. IIpex-
Jie BceTo, TOK OJIKeH, eCJIH TaK MOYKHO BHIPA3ATHCA, BIPHIC-
KABATH anen'rpbum B IOJYNPOBOJHHEK p-THNA, T. €. B HO-
JYNPOBOAHBK, KOTOPHIA cojepsKUT Goiabmme ABIPOK, aubo
AOJKEH HaKa4mBaTh AHIPKHE B KpucTadi n-roma. Ckadansoe
ecTh ychaosme meoOxommmoe. Ho apyrme: paxropm, Taxme,
HaIpHMep, KaK CKOPOCTH IePeXofia C BePXHero Ha HIKHH

yPOBEHb, MOIYT HTPATh peIalomyIo pons. Berpewalorcs Ta-
Kne ciydam, Korga Bce (aKTOpH GIaronpmATCTBYIOT Ie-
PeXOAY 3JMEKTPOHA CBEPXY BAHM3 W BO3ZHAKACT DJIEKTPOJIO-
MUHECHEeHIHA,
. OcofeHHO YHMAUBHEIM NI CO3JAHMA HIEKTPOTIOMTHEC-
NEHIUH OKa3aiCsA INONYNPOBOJBNK APCEHAM] Tajlimd. On
JlaeT [I0CTATONHOE konmaectBo $ororos. DoToEm pacmpo-
CTpamaoTCA BAOAb p — n-rpaEmnu. [JlBa yuacrka Huopa,
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HepUeHAHKYAAPHLE I'PaHnile, NOJIAPYIOTCHA, B 3THM CO3[a-
eTcst pesonaHcHas noaocTh. Potonsl, o6pasylomuecs npm
peKoMOMHANUEA JHPKA H 3JI€KTPOHA, OKAa3hLBAIOTCA CHH-
¢a3HEIMH, M IPE JOCTATOYHO OOJBIIEX TOKaX H3JydYeHHe
CTAaHOBATCA TAKHM jKe, KaK y Ja3epOB, ONMCAHAKWX BHINE,
€O BCOMH BHTEKAIOH[EMA 0TCIO[|a CJAeJICTBIAMY B OTHOMEHAH
OCTPOTHI, HANPABJICHHOCTA M NOJAPHU3ANHAU H3NYyIEHHA.

JloaynpoBojnukoBrie naseps paGoTaloT B AHANA3OHE
BOJH OT. yabTpagmoieTa A0 HaJeKOro HHPPAKPaCHOTO CBe-
Ta ¥ MHEPOKO HCHOAB3YIOTCA MJIA CaMBIX paanooﬁpasm.lx
nemen. ‘
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F'masa .2
OIITUYECKUE HPI/IBOPbI -

TPU3MA - -

Apcenasn TpHGOPOB, KOTOPHIMHE IOXBL3YIOTCH . B nabopa-
TOPHAX ¥ TPOMHNIIEHHOCTH, MEHAETCA CTONb 61>1ch0,
YTO HMCCIENOBATENb, 0 KAKAM-TO NPHYAHAM OCTABHBIIMIL
HAYIHYIO HeATEIBHOCTD HA HAPY JAECATKOB JIeT, a 3aTeM BO3-
BpaTHBIHNCA K cBoell paGore, OB OH BHHYKIEH YIATHCA
saHoso. Ho u cefiuac, m, BeposaTHO, B fanexoM GyaymeM oH
BCETJla BCTPETHTCA CO CBOMMH CTAPHIMM BHAKOMBIME —
npusMoit u nun30it. ITosToMy HANOMHEM 9HTATENIO HPOCTHE
3aKOHH, KOTOPHM HOOAYHHAETCA XOJ, CBETOBOTO Jyda HpH
BCTpeYe ¢ 9THMH HpegMeTaMH, WSTOTOBJCHHEIMA H3' IPO-
3pauEbIX MaTepHanos. Bopouey, npospaunocTs — moHATHE
otHOCATeNbHO®. 1A MHHIX 3JI6KTPOMATHHTHHIX BOJIH mpo-
3pavHHL [ePeBO H GETOH.

3akoBH BCTpeUH JyYa C TeJIaMH, Ko:ropme cnocoﬁnm

OTPa’KATh W NPEJTOMIATH JTOT Jyd, MPOCTH O T€X IOP, Ho-
Ka He 3aABHT 0 cebe BoNHOBOM acnekT cseta. OHE cBOAATCA
K 3aKOHY OTPaskeHusA (yroJ MajeHns pPaBeH yriay mpame-
HUS) W 3aKOHY IPEJOMIEHHS CRETA.

Kax maBecTHO, majas Ba PPAHULY ABYX CPEN, JYT CBE-_

Ta OTRIOHAETCA OT NePBOHAYAILHOIO HANPABICHHA. ¥ TJEL
. majenua | U NPEJIOMJICHHA I CBA3aHH COOTHOMEHHEM
__sini 7
“sinr ” -

ITOT 3aKOH GELT yCTAHOBJCH THIATEHHEIME H3MEDOHHsI-
mn ¢usmkoM BmaneGopmom Cmeaamycom (1580 — 1626),
mpogeccopom yumsepcmrera B Jleitnene. Copep:kaume ero
. Kypca JeKIHd, B KOTOPHIX PAacCKa3hBAJNOCH O fBICHAAX
' BCTpEYH CBeTa ¢ IPO3PAUHBHIME TeJaMH, ObIJIO XOpPOIO H3-
BECTHO y3KOMY B TO BPeMs KPYI'y eBDOICHCKHX ydeHHIX.

BeposTho, mo sToif mpmumHe ¢ HacMemKoi Ona mpm-
HATA CcoBpeMeHHWKaMm cratha Peme [lexapra (1596—
1650), omyGnmkosanuag B 1637 r. mox -HasBammeM «Pac-
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SYyMBeHHE Q MeTO[ie HABPABIGHHA PasyMa JIf RQAOKA, Ha-
YHHHEX HCTHE», B KOTOPO# OH BpOfe GHL ¢0Ka3am areT 3a-
KOH ¢ IIOMOIBIO {OBOBHO-CTPABHEIX JUTA HACi PACCY K /IOHHH.
‘Fymannste gipaast JlekapTa OTHIONb. B¢ NPHREIR: B TPEIET
BOCXMIIEHHSA €ro KoWler. A Te 00CTOATONIHCTHO,. UTQ B Pe-
3yIbTaTe CBOHX. PACCY:HIeHMH. llenap'r IIpHIIeN B HPARUL-
- BOM (Impmyae,. o0bgCEATN REGhMA: IPOCTO! HOJTQHKOM pac-
CYWHISHEN ION PesyABTAT, KOTOPHE OHUI Y:Ke H3BECTEH
panee. Tar wre; [lexapry npEmuecs. BHTEPHETH I o@nmm—
HUEe B IJarmarte.
rIIomanzyn MO3KHO npncommnm'hca K cxen’mqecnomy
OTHOMIEENIO. COBPEMPHEAKOB K OTOH CTaThe, Hesapr pac-
CMATPHEBaeT MAY, Opomemmmi Ha e¢nabyio cerky. Maw
HPOPHBAET CeTKY. W TEPAET IONORUHY CBOEH CKOPOCTH.
Torpa,— numer Beamsmit ur0cod, — XBWHRLHHE: MAUA. CO-
BePIICHHO OTIHIAGTCSI OT €ro NpeJHASHAYCHWSA B ONHY
WIN B APYTYIO CTOPOHY.. l'lonau., 9T0 CHe 03HAYAeT; TPY/:-
nosato. BosMorkno, osroit ¢ipasoit Herapr xoren ckasarb,
YTO0. FOPA3QHTANBHAR COCTARJIANMAA CKOPQCTH [BISKEHHA
MAYa He MeHAETCA, a BePTHEAJIbHAA MEHALICH, HOCKOIBKY
HMEHHO B 3TOM HAN[IARJICHHI CETKA. npenaTeTByer JBHE-
HEIO MA9a. - i}
"Ha Boanpa"rmncﬂ K 3aKOHY TEJOMJICHHA. -
" Vraum { ¥ r upuHATO omnanmnau OT HOIOIRCHUS HOP- .
Masta TaK, Kak IOKa3aHo 'Ha
pac..2.1. Benmumea. n, Ha-
3bIBaeMasi HOKasaTeleM Impe-
JIOMJIEHOA, 33BUCHT OT CPeX,
0 KOTOPHX ujer pedb. Ur1o- |.
OH CpaBHEBATH TeJIa. 0O HUX
OUTUIECKUM - CROMCTBaAM,
yAoGHQ. COCTaBHTH TaOIH-
Iy moKazatexmeil mpeaomie- |
HEA A caydas HafeHHA
ayda H3 noaalyxa (ecam
OHITD nenamymaum TO Ciae-
nyex CKasaTb: %3 BaKkyyMa)
B cpeny. B -hrom eayuae
yred OpQIOMAEHAS BCETAa
Oyndr mMempmle Yria majle-
BRS, a BHAYHD; IOKaBaTeNb
npeiomnennsn Gyser Goab-
me efUHALK.




Hoxaaa'renh upesomMienns, BooGme rosops, pac'{e'r ¢
nnoTHOCTE0 cpennl. Tag, y ajiMa3a IOKa3aTenxb npesnoM-
aenus papes 2,4, a y asga 1,3.

fl me crany ymeaaTn Mecro 'ra6.1mne mokasareneil mpe-
somnenns. Ho ecam Gn MHe mpmmioch 3To chenaTh, TO
51 KOJKeH OB GBI YKA3aTh, ST KAKOM JIIMHK BOJHH CBeTa
npusoaarca fanubie. IloxazaTens mpesoMIERHAA 3aBUCHT OT
ANHHE BOJHH. JTO BajKHOE sBJGHHE, JeE/Kamlee B OCHOBEe
AeHCTBHA PAKa NpEGOPOB, PasmaralomEX dJeKTPOMArHMT-
HO® M3JIyYeHHe B CIeKTP, HOCHT Ha3BaHNe JNCIOPCHL. _

"Ecam cser mapjaer m3 Goaee INIOTHOH cpefbl B MeHee
HAOTHYI0, TO MOMKeT IPOM3OHTH IIOJHOe BHYTPEHHEE OT-
paxennme. B aToM cryuae moxkasaTenb IpeIOMIEHIA MEHbIIe
"epmamnu. Ilo Mepe Bo3pacTanma yria majeHus yroua mpe-
aomnerna Oyrer Bce Gonbme u Gonbme NMPEGAMKATECHA K
90°. Mpr ycnosum

sinr=1, .sini=n_

CBET HEpecTaHeT NPOXOAHTH BO ‘BTOPYIO Cpedy, a Oyjer
DOJIHOCTHI0 OTPaXkaThCA OT IPAHHUNH pasgena. Hdna Bogsl
yrosl HOJNHOTO BHYTPEHHEI0 OTPAXKeHUs DPaBeH 49°,
Ipenomnenme cBeTa NJIOCKOM NIIACTHHKOH MOYKHO HC-/
0JIB30BATh A TOTO, YTOGH (CBHHYTHY, Ay4, OCTABHB €ro0
DapaNeabHbM cafiomy ceGe. A ¢ nouommo IPH3MBL Y4
CBETA MOYKHO IOBEPHYTb. .
Ecim 9mTatenb 3aX04eT BCIOMHETH BBIBOJ (bopMme
. yraa nosopota D nyua, To HalifieT ero B MIKONBHOM ydeG- -
umke. BriBon TpeGyer nmmb 3HaHEA bIeMeHTapHOi reo-
* MeTpHH, HO. OH OUeHb T'DOMO3[KH, B 0COGEHHOCTH eCIH
npoaenars ero A TOJACToOH IPH3MB 1 "mo6oro, 3HaYeHHA'
yrna Berpeum syga ¢ mpusmoit. Ilpocras (bopny.na ooay-
vwaeTcs B TOM CJydae, €CJM IIPH3Ma TOHKAadg, & Yrou maje-
oAsA JIy9a Ha IpaHb NOpA3MBI HE CIHNIIKOM  OTJIHMYAeTCHA. OT
- mpamoro. Ecim 13k, TO '

__(n—i)p.

rAe p — Yroj MeKay rpaHsaMu npnsmu. .

C momomsio mpmamet B koune XVII Bexka senuxuit Hero-
TOH BOOPBHIE IOKA3aJ, 9YTO Gebli CBeT He MOHOXPOMATHYCH,
4 COCTOHT M3 Jyuell pas3HHIX IBeToB. CHIbHEE BCErO OTKJIO-
ugorca -guonerosre Jayum, cnabee BCero — KpacHble.
Hwmenno: nosromy. -Mu ‘ToBopuM «me'rpa(buoneTosue» "
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«nnd)panpacnme» JYyE, & He nn()pad)none'ronme u y.rwrpa-'
KpacHHE. .

Hayunmit mup y3HAX o6’ ompm'mn beo'rona 5 1672 r.
B ommcannm cBomx ommroB HpioTom sceH m Touen. 3Meckh
BHjieH ero renuit. Uro jke KacaeTca c0BeCHOro oGpaMuenns,
TO NOHATH €ro — TPYA Benuknmii. JIMb MyumTeaBHO MpO-
6upasch CKBO3H JIEC CIIOB, YIAETCA YCTAHOBHTDH ONHO: XOTA
asTop ofeman onmCHBATH (AaKTH H He CO3NABATH THIOTE3
(smaMeHHTOE HBIOTOHOBCKOE (FHIIOTE3MC HOH (HHTOY), CBO-
€ero oﬁemanuﬂ OH HE BHINOJHAJ. Mnorne aKCHOMBI ¥ .ompe-
JIeJIeHAS, BPOJe: «Iyd CBeTa — 9TO €ro Meabuaiiman JacThy,
3ByUaT HA PEKOCTH CTPAHHO IJA COBPeMeHHOro yXa.

Iloxa uwro meceT cBow cay;kGy B XMMHE CHEKTporpad,
OCHOBHOI 9acTHI0 KOTOPOTO ABJISAETCH HBLIOTOHOBA TpPW3Ma.
Marepman nossken ob6nagarh Gonpmoi pucmepcumeir. Ilpnma-
MHl AJA cOeKTporpada roroBAT M3 KBapma, (aioopnTa, Ka-
MeHHO# COXR. Mcenenyemuit ceer IPOIYCKAIOT Yepes meb,
KOTOPaA  PacUoIOHeHa B IJIaBHOM (OKANBHON HIOCKOCTH
pxoxuoit amasu. [TosToMy ma nmpmaMy mamaer mapaJiirens-
Hhii mygok cBera. POTOHH pasTWYHOA UaCTOTH HOUAYT B
pasHBIX HampasjieRnaX. Bropas, BHXofHas amH3A coGeper
OJMHAKOBEIE ¢ororn B OfHOM TOUKe POKANBHOHE HIOCKOC-,
™. Ilpm sxerammm MO’KHO Ha CIEKTP IOCMOTPETH IJIa30M.
,Il.mraToro BaJ0 IOCTaBATH MAaTOBO® CTEKJIO. MosxHO cekTp
cpororpaduposars.

B Bacrosmee BpeMs CHeKTp pemc'rpnpyxo'r ¢ TOMON[BI0
CaMomuCIeB. Broasr cumexrpa cKoIB3HT IpHEMHEK OHEp-
rag — (OTOodNEMOHT WAN TEPMOIIEMEHT, AAIOMMi TOK, cu-
Ja ' KOTOPOr0 NPONOPHHOHANBHA ' MHTEHCHBHOCTH CBETA.
ITOT TOK 3aCTABAAET OTKIOHATHCA MOABMKHYIO YaCTh 3a1IH-
CHIBAIOMIETO yCTPOBCTBA TOYHO TAKHM ke 00Gpa3oM, Kak
TOK TanbBAHOMETPA OTKIOHMET ero cTpeiky. K oTkionds-
meiica 9acTH TpEcHocabamBaercsa nepo; OHO IHHIET CIEeKTP
na pyJoHe OyMarm, pa3BopadmBaiomelics ¢ IOCTOAHHOR
CKOPOCTBIO. . |

e va—v&);,-

JiMH:aA .

C‘ymecmye'r. Gonpmas OTPacab DPOMHILICHHOCTH, KO-
Topasn naro*rom;ae'r amnse. Ilpospaunnie Tema, OTPAHETEH-,
HEle, BYMSA ocbepnqecxmm TOBePXHOCTAME HJIA OJHOU cde-.
pHYECKOH T OHO# WAOCKOH, BCTPETAIOTCA CAMBIX PA3HHIX
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pasmepoB. B mexoTopsix mipm6opax HCIOIB3YIOTCS :JIMHBH -
PasMepoM ¢ JeCATEKONEeYHYI0 MOHETY,.B GOJNBIINX Texec-
KONaX JAHAMeT] JIMHBE MO3KeT OLITh PABEH HECKOIBKAM MeT-
paM. Marorosiienne Gonbmux JHH3 — 3TO BEIHKOE HCKYC-.
_cTBO, W60 Xopomias JmH3a JOMKHA GHITH OJHOPOJHO.

‘Honeuno; kampuii w3 anrareneii fepxan Jumsy B Py-
Kax-¥ 3HaeT OCHOBHEIE ee 0cOGeHHOCTH. JIuH3a yBenmunBa-
er mpepMer, nuH3a poxycupyer nyum. [Ipu momomm nunsH,
[DOCTABJICHHOA HA IYTH COMHEYHOIO Jyda, JerKo 3a’Kedb
KI090R Gymarm. Jlmmsa «coﬁnpaem» .nytm B op;Hy TOUKY.
9ro GoRyC MHMHBEL.

To, uro mapanaexbiELe, nyum cxonﬂ:ma B OfHOI TOUKE,
", naoﬁopo'r, TO, 9TO JMH3A CO3NAET IAPAJJIeILHAI TyJOK
-Jry9eil, eC/IM. TOYeTHHI HCTOYHWK CBETA IOMECTUTH B HoKyce
JWHBE, HOKa3HBaeTcAd ¢ .IOMOIIBI0 3aKoHA npenom.nemm "
IPOCTHIX TeOMETPHYECKEX: COO0parkenui.

Ecam Touka HaXopmicsa He B pokyce, a Ha pacc'roaunn
G OT IEHTPA mmam, TO HCXORAIMME OT Hee JyIu cobepyres
Ha_PacCTOAHEH a’. dmm xea. paccmaﬂna CBABAHLl H3BECT-
HOHI (i)opmynon.

. 1
o —+—=7 i
:mecx. f— @onycnoe PACCTOAHME JIMH3EL,

Herpynao nokasarp, 970 Jy4d cBETA, HAYIIEEe OT HpeJ-
Mera, PaCIONIOKEHHOTr0 JAaJbIne JBORHOTO (OXYCHOTO “pac-,
CTOARHA, COSMAfyT €ro IEpEeBepHYTOe M YMEHLIEHHOe -B
orHOmeHHN a'/a n300paskenne MesxAy PoxrycoM u JIBOIZ[HHM
$OKYCHEIM. pACCTOAHEEM.

‘Ecanm nepenecT: mpeiMeT B TY IO3HIHIO, KQTOPYIO 3a-
HUMAJ0 H300paKeHue, T0 M300pakeHne HePeiaeT B MOJI0-

. ¥eHHE, KOTOPOe 3AHHMAJ Pe/Mer. PaGoraer Tak HasbBae-
MBIl TPHEOALT 06paTAMOCTH XO0fa Jydeir.

Korpa mst HCIIONB3YeM JHH3Y Kak AYIy, OpefMeT Je-
JRAT Me;KIy AuH30# B ee PokycoM. B aroM ciayuae m3obpa-
JKeHHe He NEePeBOPAYHBACTCH W JIEKUT WO TY Ke CTOPOHY,
uyto W mpeaMer (pmc. 2.2).

HanoMuuato paznaume MexRKy c.nyqaeM AYIBL M ABYMS-
OpefiAyMEME NpPUMEPaMH: JyHma CO3HA€T (MHEMOE» H30-
GpajkeHme, a IPH AHHIX Pa3MEMIEHHAX HpPe[MeTa MLl HOIy-
{4aeM HM300pasKeHHsI, KOTOPHE MOKHO YBMAETh HA .DKPAHE
wim mbororpadmponan. C TONHHIM OCHOBAHEEM MEI HX
Ha3hBaeM nenc’rnmenbnmmn
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- VBesmuenme JYIH. TeM
Oonpmme, yeM .MeHbIIE ee
doxrycHoe paccrosnme. IIpe-
HeNbHEE BO3MQIKHOCTH. JY-
OB JI0BOJBHO ' CKPOMHEIE: .
Yroa 3peHdss, MOA KOTOPHM
BHUJHO . MHEMOe H300paske-
HEe, yRaeTcsa ¢lieslaTh 0T CH-
aul B 20—30, pa3 GoibmoM
yIia SpeHms, HOA KOTOPEIM
MBL | BEAEM IpegMer HOBO-
OPY’KEeHHEIM FIa30M. ;

Mg=ornme ontTriecKme npz-

Gopst - Oburm - 'GH  kpaitre [ 3 :
IPOCTHMA H CocTOAME Om—|o—Y & AL
¥3 OXWHOYHHX JHH3; eciam [~ . 5 N

61 He pAN; ReH3GEHKHHX Je-' : RN e

dexroB, Mu xormMm, g9T0o0H Puc. 2.2,

mapaiIeIBHEA IyIoK Geso- -
T0 CBeTa COOMpaJCs AMH30H B OfHOI Touke. Fo aromy Me-
maer ABjeHue nucuepcud. Bens ¢orToHE -pasHOTO. - IBETA
OyIyT OTHIOHATECA JMH30K B PasHHIX HAUPaBJIEHAAX.
B pesyasTaTe BMECTO TOUKH ME HOJYYHEM' PACTAHYTYIO.
BIOME OCH JUH3H IBETHYI JIHEMIO. 9o xpomamecnaﬁ
a6ep'pamm— .

JHpyroit Gemoit ﬂnnﬂe'rcﬂ crbepmxecnaﬂ aﬁeppamm.
JIywm, xoToprie AyT GAmKe K OCH JHH3HI, 6ynyT goxycu--
poBaThcA B Golee aeKoir TOUKe, YOM JYUH, IYTh xo'ropmx
JIeKMT MOJAJbIIEe OT OCH. .

Ho—pasnomy BemyT cebst aydn, nanalomne Ha uonepx1
HOCTD, IMH3E 0N GONBIMEME W MAJHME yraaMmu. Bmecto
TOUKE MEI lio.nyqaeM cBeTAmeecT AAPO, CMeIIeHHOe B CTOPO- _
Hy OT IpaBmIbHON mozunmn. OT Afpa OTXOMAT XBOCT. JTOT
spdext masmBaercs Komoit. Ca0BO «KoMa» B.mepeBonie G
rpevecKoro 03HA4aeT HEYTO BPOJE «PACHYIIEHHEIE BOJIOCKD.

Ha sroM pafleko He KOHUaeTCA HEPEeYeHb MCKAKEHUi,
KoTophle /laeT OjHHOUHAA aWE3a. PaccMarpuBas KBajpar,
MEE y'BmmM UeTHPEXYTONBHUK, BOPIHAHESKOTOPOLO. COeJH-
HeHHL J[yraMH, «npona.uenmmm) sayTpd. llpomexopmt aro.
notodry, uTo: Ny9H, MCXOAAIAE W3- BePIIUH' KBAfipaTa W M3
cepeimH ero CTopoH, OGYIYT LPeTOMIATBCA IO-PasHOMY.

Bonsmme HeHPEATHOCTH - JOCTaBALT | KOHCTPYKTOPaM
onTmdeckmk upHGOpPoB: medierT, KOTOPHIL HABHBAT ACTHL-
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matuamMoM. Ecav Touka nexuT Brasieke OT TJIABHOH ONTH-
4eCKOH OCH JIMH3HI, TO €¢ M300parKeHUe PACHICHHTCS HA B
I0JIOCKH, NMEePHeHANKYAAPHBe APYT APYI'Y W CMeIIeHHHE B
OPOTHBOMONOKHEE CTOPOHH IO OTHONIEHUI0O K' NO3UIAA
UAeabHOTO H300parKeHH. .

Ecrs m npyrme mexasxenmsa. Crmemmanuctsl B oGnactu
OpOM3BOJICTBA JHH3 CBORAT OOHTHO BCe BHIBl MCKaskeHUi
K ceMm OCHOBHHIM THmaMm. U3 WEX ME YHOMAHYIN JHIIL.
OATE. :

Kaxk 3T0 coiomb- o pAXOM 6bmae'r B TeXHHUKe, IIPH CO3-
[AHAH XOPOIel JIMH3b Mbl JOJIKHB H36PaTh HEKOE KOMIIPO-
muccnoe pemende. CoBepPIIEHHO sACHO, 9TO C Pa3MepoM
JauH3s OyAyT BO3pacTaTh MCKAKeHHs, HO, ¢ APYToil cTopo-
HBI, OCBEM[EHHOCTh H300pa:KeHuA (T. €. THCAO (POTOHOB BH-
AMMOTO CBeTa, IPUXONAMMAXCA HA eJUHAUNY ILJIOMANA) npo-
HOpUHOHANBHA KBAAPATy AmaMeTpa NHH3H (T. e. ee noma-
na). Ho aro eme me Bce. JlomycTuM, uTo mpeamer, KOTOPHIA
u3o0paskaer AnH3a, HaxoauTcA fanexo. Torpga nzobpaskenme _
coGepercsi B goryce. Uem MeHpime (OKYCHOE paccTosHme,
TeM pasmep usobpakenusa Oyaer Mensime. MubpiMa cioBaMm,
HOTOK CBETA, MCXOAAMMIT U3 mpeMeTa, cofepeTcsa Ha MEHb-
meil mwromanys. 3HAYUT, 0CBEMEHHOCTH GymeT 06 paTHO mpo-
HOPIIOHANEHA (POKYCHOMY pPaCCTOAHHIO, |

ITo sTEM ABYM DPHYEHAM CBETOCHJION JWHBH HA3HIBAIOT .
KBaJpaT OTHOINEHHHA ee AHaMeTpa K POKYyCHOMY paccros-
HEIO.

HaumespmaM (OKYCHBIM -PacCTOAHMEM 00IANa0T TOJ-
CThi€ JIHH3H — JIHH3H, IOBEPXHOCTH KOTOPHX 00GPa30BaHbI
mansivMu pagnycamu. Ho mMenso Takue nuusH OyAyT JaBATh
Han0OoABIMAE HCKaKeHUA. SHAUAT, YBEIMUCHWE CBETOCHIB
amH3E — OyNb TO 3a cUET ee pa3Mepa, OyAb TO 3a CUET pagm-
yCa KPHBM3HH — IPHBOJHT K INIOXOMY KauecTBy m300pa-
menns. Henerkywo 3afauy npuxoputcsa pemaTthb TeXHUKAM.

®OTOAIIIIAPAT . B
Ipocrefimuit (I)OToannapaT IpesiCTaBIseT coﬁon NINH3Y,
HI'PAIoMy 10 POJIE OKOMKA B TeMHOM AIIUKe. N3so6paenne,
maBaeMmoe JHH30H, ¢ukcEmpyercAa POTOMIACTHHKOM, Pacmo-
JIO’KeHHOW IIPOTHB OKOMIKA.
- Ho'upocraa nmasa cosmaer mcKaykeHHOe M30Gparkende.
"IloatoMy OHA 3aMEHAETCA CAGHKHOIM CHCTEMOM JIXH3, KOTOpasd
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Puc. 2.3.
(e

AOMKHA YHOYTOKUTD on'mtlecmre HECYacThd BCeX COpTOB.

Jdra cHcTeMa HOCHT HadpaHme (OTOOGBEKTHBA.
Hag e M0/KHO n36aBHTBCA OT HCKASKEHMIA? ,IIocm:a'roqﬂo

JaBHO OBLIO npe;momeno H0Jb30BATHCA CHCTEMOM J’II’IHS,A

nofoGpaHHbIX Takay o00pasoM, 4ToGb A6PeKTEH KamKAoh m3 -

HIX KOMIOEHCHPOBANECH AeeKTAMH APYIHX. DTOT IPHHIAMN
NOJNYYEHUA (IJII0CA» YMHOKEHHEM JBYX (MHHYCOBY OKAa3bl-
BAETCA BO3MOMKHBIM OCYMECTBUTH [JiA YHUUTOKEHHs BeEex
cema lepeKTOB ¢ TIOMOIIBIO BCero Jmmib Tpex auus. Omnuako
aTo yimmb B mpEHnEne. (15 cosnanus HauGosuee cOBEPIIEH-

HOT® H300pasKeHua moAB3yITCH (ojee CIO0KHEIME KOMOH-.

naguama. OfHA: W3 HEX (manexo He caMas CJOYRHAA) HO-
Ka3aHa Ha pmuc. 2.3. OTa cHCTeMa BOTHYTHIX H BBITYKJBIX
JUH3 cmoco0HA NaBaTh HEHCKa)KeHHOoe n300pakeHHme NpHU
3HAYATEJPHOM BAPbHPOBAHWE CTeNMeHN yBeaudenusa. Ilep-
Bag B TPeThd KOMIIOHEHTH CHCTEMH HepeMeINalTcA APYyT
L0 “OTHOINENHMIO K -APYTY, YeM MOCTATAETCH HempepHBHOS
nsMepenre GOKYCHOTO PacCTOAHHA B -TPH pasa..
~@otoanmapar HYKAdeTcA B HECHOKHOM HpHCIOCOGie-
nnm, [O03BOJIANIEM (HABOAUTH AMNApar Ha (OKYOH. Has
ATOTO HAJO HMETH BO3MOMKHOCTh MEHATb PACCTOSAHIE MEKAY

N

LenTpoM oGbexrnsa u ¢oromwnenkoir. Eme m0 cmx mop co- -

X paHNAACH d)o'marmapa'm B KOTOPHX KaMepa BHIOJHSAET-
ca B Gopme rapMoHEKM; KOTOpYIO MOHO CiaTh. M Hajo
CKa3aTh, YTO TaKde ammapaThl AQIOT COBCEM HEIJIOXHe
cammn., o -

B coBpereHEOM doroammapare, ymemammemcﬂ Ha Ja-
JIOMKe, 3Ta ONEpPaLusd BHIOJHACTCA H3ANIHEe: BAHTOBHIM
ABIKeHIEeM OI[aBhl 00beKTHBA. HaK ACHO W3 pacCyAeHHA
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0 CBETOCHJIE JHWH3H, Ka1eCTBO M300pa’KeHMA YNYUMAeTCH;
eCJI ME yMEHBINHM eJIHKO BO3MOKHO 3Pav0K KaMepH. JTo
JOCTHTaercA. ¢ IOMOMBI0 nmadparMul IepeMeHHOTo  Rma-
MeTpa. Pasmep nuadparms Ml BHOEpaeM TaK; 9106k oH GBIl
HOMeHBIe; HO TpomfcKal. AOCTaTOYHO CBETA, aTo6H JaTh
Xopomee m3006paskeAe NPH 3aaHHON DKCHO3WIHM.
Ilouemy Tax saGaBHo BHraagar ¢gororpadum, cHATHE B
Te BpeMeHA, Korja (OTOTexXHMKa GbLTa eme B NeJIeHKax?
Tax u-uyscTByeTCA, ¥TO JIOAX HA (OTOCHUMKE 3ACTHUIE B
- HanpsykeHHHX mosaX. OGbAcHeHme BechMa IpocToe: ¢o-
Torpad BREYKIEH GBlx npuberars K GOTBIIMM JKCIO3HIY-
siM. [loaToMy eMy ¥ HpHXOABIIOCH H3PEKATH CaKPaMeHTAIL-
noe: «CnoroifiHO, CHEMAIOY, - -
_Bops6a 3a momyuemme Xopomero w3o0pakeHWs mpH;
MUHMAJIbHOH SKCIOSUIAMA BefieTcA pByMa myTsama. - Hep-
BHil IyTh — 5TO COBEPINEHCTBOBaHHE OOBeKTHBa: [lenaer-
cA-3T0 He TOJBKO 3a CUeT IIOXGOpA ‘TeOMEeTPHH JIHMH3, CO-
‘cTaBagiomux ofnekTEB. B oﬁ‘bexmne,\coc'ramennou n3
HECKOJBKAX JIMH3, TyTh JH He HOJIOBMHA CBETA OTPaaerca.
I10 npnnonn'r, Bo-nepnmx K DoTeépe OCBEHICHHOCTR: nao6pa—'
JKeHHs W, BO-BTOPHIX, CO3JlaeT CBeTOBOH (OH, KOTODHI
yMeHpIIAeT KOHTPACTHOCTH H3oGparkenus. Bopores ¢ stam
ABICHAEM IPHEMOM, KOTODHIA HOCHUT HA3BaHHE WPOCBET-
nenus ontuku. Ha mOBePXHOCTR JMH3 HAHOCATCH TOHYAl-
“mue mieHKE. Buarojapa apmemmio- mHTePdepeHIEE moas
OTDasKeHHOIO' CBETa pesko ymenbmaerca. OGLeKTHBH ¢
TPOCBETIOHHON ONTHKOR 7Ierko. ysHATh: WX CTEKIIO nmee'r
. TONyGOBATHIA OTTEHOK.
Bropoii EyTh yayumeHEA q;o'romnmca — 9T0 eonep-
meHc'rBOBanne\d)ou‘orpaquecxon OeHKH. _
CxaeM HECKOJBKO CJI0B 0 OTOXEMAYECKOM Ipomecce,
IPUBOAAMEM K 0GpasdoBaHMIO M300paKEHHA. ®Dorouyset-
BHUTEJIBHEIE O IpeCTaBIACT coboil KeraTHHY, B KOTO-
PYI0 BKpPaIIeHH  KPHCTAJIIWKHE OpoMuCTOro cepeGpa ¢
He6oNBMO# NPAMeCcHIo- HOANCTOr0 cepeGpa. Benuunua kpu-
CTAIMIeCKEX 3€PHHINEK KoJebieTcs B mpefiesiaXx OT OKHOI
"THICAYHOR 710 OHOH fecATETHCAYROR Mmamerpa. Umcao
* BepeH, IPUXORAMMXCA Ha 1 cM? IIIOHKY, eKHT B IPejeiax -
OT [IECATKA [0 COTEH  THICAT. Ec:m paccMaTpmBath (oOTO-
OMYJBLCHOHHLIA CII0ff B MEKPOCKOII, TO MOMKHO YBHETb, UTO
3@PHHINKYA PACIOIIOKEHE! 0BOJBHO TECHO.
@oroml, noNajalOMue HA 3ePHO OMYJIBCHH, paapyma-
10T' CBARH Memny aToMaMm cepe6pa W aToMaMu TaJOMIA.
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Uncno ‘aromoB -cepebpa, - WOJYIMBIHEX CBOGOAY, CTPOro
HPONOPIHOHAIGHO - IUCIY (POTOHOB, YHABIINX HAa IUICHKY.
@otorpad mondmpaeT TAKYIo BHEPIEKY, NPA KOTOPO “pas-
PYmaeTcs BHYUHTONHHOS WHCHO CBABEH -MERIY . ATOMAMH .
cepebpa u 6poma: Ho B 10 5ke BpeMs SKCHOSELEA He JOIKHA
0HTH CAWMIKOM BeauKa. BoJbINas SKCHO3MUMA HmpUBEHET
K TOMY, 9TO CBA3H MeKAYy aromMamm cepefpa u Gpoma y
BCeX KpPHCTAJAmKoB OyAayTr paspymeHH moaHocTbio. Tor-
Ha mecje mPOABJEHHS BCe KPHCTAMIHMKH BHEEIAT BCEe Ce-
peGpo, KOTOpoe B HAX- COEP:KAN0Ch, W ILTACTHHKA OyAer

OJfHAKOBO YEPHOU BO BCex MeCcTax.

“llpr DpaBmIBHOH SKCHO3HIME HA (POTOIIACTHHKE BO3-
HHUKaeT CKpPHTOe m3ofpasenue mpenMera. B KasgoM sep-
HBIHIKE UHCJA0 Ppa3opPBAHHHIX CBA3CH IPOHOPIEOHAIHHO
qmcay ¢oroHOB, mpEmeAmuXx K sToMy 3epmy. JIIpomecc
OpOABACHUA COCTOMT B TOM, YTOOH [aTh BOBMOKHOCTH 005e-
RUHETECH TOTeHNEANBHO CBOGONHEIM aTOMaM cepeGpa., ITpam
3TOM. ‘KOJIHIECTBO BHEIFCTHBIIEroCsA -cepedpa Ha HeraTHBE
I0C/e HpPOSIBICHAA. IIEHKH OyAeT HPONOPHEOHAIHHO HH-'
' TeHCHBHOCTH CBeTa. L -

M3’ crkasamHOTO 0YEBHAHO, UTO MeJbyalmMe MeTaNH,
KOTOpHe HOKashBaeT pororpadus o0bexTa, HAKAK HE MO-
T'YT 6GHTH GOAbIIE BeIMYHHE KPUCTAIITYECKOTO 3ePHHIIIKA
opaMucToro cepebpa. ! :

Jlocsie TOro Kak NJacTHHKA NPOABJIGHA, €€ 3aKpemisa-
I0T. ITOT. mPOIIECC COCTOMT B -yAANCHAN HEPA3IOKABIICTOCH
Gpomumcroro cepebGpa. Ecam Mpl Be yjammM STH Hepasio-
sKUBIOHECS 3€PHA, TO, BEIHYB HeraT#p Ha CBET, MH €r0 (3a-
¢BeTHM); Befb B 9TOM CIyIae SepHA BHIENAT HIOJHOCTHIO
BCe CojiepsKamieecss B H¥X cepeGpo. - - T

*@g3ura ‘TONyYCHH . DO3UTHBHOTO M300paKeHUsA. CTOND
OYEBHMAHA, YTO' MK He CTaHeM Ha Heil OCTaHABIEBATHCAH.

" TexamKa cOBpEMeHHO# IBeTHOH dQorTorpadmm Hamexo
He IpocTa. H BacHy;KHBaeT Goabmoro BocxmmeHma: dro
JKe, KacaeTcs QUSHKH dTOTO npomecca, TO OHA COBCeM He
caoykHa. Mojenp BOCIpHATHA IBera, KOoTopas NpeAJara-
nacp eme B cépepmue XVIII Bexa, BmonHe cunpaBefnmBa.
I'nas wenosexa o6magaer pementTopaM: TpeX I{BETOB: Kpac-
Hord, sejeHoro u cuEero. HoMGmampya oTH mBeTa B pas-
AMIHBEIX OPOIOPHUAX, MOKHO CO3[ATh OMYINeHHe JT1060ro0
nsera. CoOOTBETCTBOHHO CO CKA3aHHHM A NOJYYeHH:
BeTHOTO MB3O0pasKeHHA HANO0 PacHoJaraTh TPEXCHOHHOH
IIeHKOM .} Beﬁxﬁnﬁ cieil moysKeH OBITH TyBCTBHTEJBHEIM
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K CEHUM Jy9aM, CpeHui — K 3eJIeHFIM, a HIKBHHA — K
KPacHhIM. Hax xumMmEKE 100MBaioTCA TAKOTO HONOKEHHA
Bemieif, MBI pacckaskiBaTh He 6ynem. Ilsernoit meraTms mpe-
BPAIAIOT B IBETHOH NO3ATHB, HCUOAb3YA ONATH e Tpex-
cIoiHyI0 @oroﬁy\mry. .

.I".HAB -,

-Tnas, cosmamnmii IpAPONOH, ABNAETCA BETMKONEIHLIM
¢usmuecknM npuGopoM. BoamoskHOCTH pasamuaTh ZECATKH
THICAY IIBETOBHIX OTTEHKOB, BUJETH HAa NaJeKOM W GAM3KOM
PACCTOAHAAX, OMYMATE NBYMA TJasaME oGHEMHEHE CO-
OTHOIIEHHAA IIpeJMeTa, YYBCTBUTEIHLHOCTL K BECHMA HE3HA-
9uTeNbHLIM CBETOBHIM WHTEHCHBHOCTAM — BCE 9TO CBOW-
€TBa, KOTODHE C/eTAI0T 9eCTh npuGopy CaMoro BHICOKOTO
®iaacca. Ilpasga, rmas 9e0BEKA BUAWT JAMb HEGOJIbimoi
YUaCTOK CHEKTpa. 171asa pAfa SKEUBOTHHX B- HEKOTOPOH
CTeNeHd JIHNIeHb 9TQrQ HEHOCTaTKa. .

VYerpoiicTBo riiasa HaNOMEHAET YCTpOMcTBO doToamma-
para. Poxs o0bexTHBa HrpaeT XpycTaIuK, EMelomuii fopmy
ABOSKOBHIYKJIOM JHWH3H. Xpyc'ramm MATOK M cmocofen
W3MEHATH CBOIO GOopMY. IIOJ AeiCTBHEM MBINIT, KOTOPHE ero,
OXBATHIBAIOT. B 3TOM COCTOMT mpOIECC AKKOMOAANNM TIa-
3a, MO3BOJAIOIIHI OJMHAKOBO XOPOWO BHUAETH Oam3Kite n
nanexme mpepmersl. C BO3pacToM XpyCTalWK TBepheer, a
MYCKYJIHl CIa0eloT, B CBA3H C 3THM 4eJIOBEKY neononmm
OUKH «IaA JaJIm» n «IIA ITeHHAY.”

N306pakenue npeypera IPoenypyeTcsa Ha 3a/IHION0 CTeH-
Ky raasa. I'nasHoil HepB mepefaer 3TO OM[YI{eHWE B MOS3T.
. Hopwanphmit rnas Momoforo wemosexa cmocoGen pac-
CMOTpeTb B [IeTAIAX HpEfIMeT, PACIIOIOKEHHEIH Ha PacCTOA-
unm He MenbmeM, YeM 10 cm. C BoapacTom BozHEKaer 06bI4-
HO NIaTHHO30PKOCTE, W BTO PACCTOAHME YBeNMTHBACTCHA 110
'30 CM.

‘Tlepex xpycraamkoM HaXOFHTCA 3PAYUOK, nompun wr-
paer- poas amadparmel doroammapara. Pasmepu 3paqna‘
MOTYT MEHAThCA B. upenenax or 1,8 mo 10 mm. .

Poab (oTOMIAacTMHKE, Ha KOTOpO#l 06pasyercs mao-
OpaskeHme, mrpaer ceriaTas oﬁonoqxa‘, nMelomas oYeHh
CIOKHOe CTPOCHHE. Ilop cernaroit oGosmoukoit momemaerca
SPHTENBHLIE IHATENHi, coc'ro;mmu U3 CBETOYYBCTBITEN b-
HHIX KJIeTOK, KOTOpHE HOCAT HAa3BAHME IaJ0TIeK W Koabo-
-qeK. Bu MoeTe CpaBHHTH UMCJIO 3TUX KIETOK C YHMCJIOM
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3epeH Gpomuctoro cepebpa. B gorommactunke. Ymcso 3pn-
TeJBLHBIX  KJETOK IPEBBIMAeT 10 MWIIHoHOB. IlocKoabky
9ej0BeK CHoCo0eH pPasamyaTh NBETA, TO ACHO, YTO 3PHATENb-
HBe KJeTKE 0QJIajjailoT. HEOXUHAKOBOH YyBCTBUTENHHOCTHIO
K pas{M4HbIM yuacTKaM cmekTpa. K ToMy jke pesyabrary
MBI IpUfeM, ecau GyfeM moJIaraTh, YTO KJSTKH AEIATCA HA
KJacChl, BOCIPAUMYMBLIE K PA3HEIM YIACTKAM CIIEKTpa.
Ecan spemme HopMmajibHOe, TO 3afHHI (POKYC riaza B
CIIOKOWHOM COCTOSAHHM HAaXOAMTCA Ha coTdaTke. Ecam om
(AT TePef| CeTIATKOH, TO-JeJ0BEK G1m30pyK; ecam -3a
CeTYaTKOIf, TO 4e0BEK CTPaaeT AadbHO30PKOCTHI0. K atuM

MBYM pAacmpoCTpaHEHHHM .JaepeKTaM DPHBONAT CIHAII-

KoM 00JbIIAA HJIN CAMIIKOM MaJjiafi TOJIMEHA XPYCTAIHKA.
Berpeuaorcd Jiofm, crpajamue acTarMaTasMoM. B aTom
ciydae B HOPMAIBLHOM COCTOAHAM XPYCTAJAK HO HMEeT

OpaBUIbHOL . pOPMEI Tena, OTPAHNIERHOTO JBYMs chepm- -

YeCKEMHA HOBEPXHOCTAMI. ,

Bee aTH fedeKTH HCHPABAAOTCA OYKAMH, Ro'ropme
JOJKHBl COBMECTHO C. XPYCTQJIHKOM [aTh ONTHYECKYIO CH-
cremy,  goxycupymomyio u#3o0paeHme IpejMera Ha, COT-
TaTKY, ‘ ,
Jlmm3s 0uKOB XapAKTEPU3YIOT 9ECAOM” HONTPH. Hn-
ONnTpHA — EeAUHHNA ONTHYECKOH# CHUIL JIWH3H, & ONTHYe-
ckafl ‘cuna oGpaTHO OponopIEOHAIbHA d)oxycnomy -pac-
crosamo. OnTEYeCKan CHIA B AUONTPHAX PaBHA eWHELE,
mofienenHoli Ha (OKYCHOE PACCTOSHEE B METPax. (Doxyc-
Hble PACCTOSHUA PACCEHBAIOIMUX JIHH3, KOTOPHE IPAMEHAIOT
IJ1A CBOUX OUKOB OJIA30DYKUE JIOKY, OTPHIIATEIBHE.

VYron spenus raasa MEoro Goaplie, YeM HaM KayKeTCs.
Psip coGriTmil, mponcxonamux nox yraoM90° B KasKAYIO CTO-

POHY OT HPAMOro. B3TJAAAR, PHKCHPYETCS HEIOCPeACTFBEeH-’

HO noncoanauneM. 910 006CTOATENBCTBO IPHBOAUT 3a7aC-

TYIO JIOACH K 0mu60YHOMY MHEHMIO, UT0 OHR (IYBCTBYIOT) -

B3I‘Jlﬂll npoxomero HEe BAAA ero. Pnaa oJoxXo pacro3HaeTr

ﬂpe}lMeTH KOTQpBIe OH BUAHT HOJ yI'JIOM MEeHbIIuM, YeM

opma muryra Ayra. U s1o mpm xopomex OCBEMICHUH.
AT

] - ) :
[IfOJIH‘PI/IBATOP

CBeroBas BOIHA MBJAETCA BONHON DIEKTPOMATHHTHOI.
HKaxk 6bu10 ckaszano B 3-# KHEre, HATJAAJHEIME SKCIEPUMEH-

TAME. MOYHO {IPOJEMOHCTPHPOBATH, 4TO BEKTOP : JIEK- _
. [ ) ' N
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TPHEYECKOTO HOJA NEePHeHAUKYJIAPeH HAaNPAaBJICHHIO JydUa.
Ecau aror e ¢arT - TPaKTOBaTh, PACCMATPHBAA CBET B
KOPHOYCKYJAADHOM acIleKTe, TO CJAefyeT CKasaTh, 4TO dYa---
cTHIA CBeTa — (POTOH —, HPeACTABJIACT cofoli He mapmHK,
a cTpenouky. B pazge COMKHHX pacyeToB (A3EKE-TEOPETH-
KH DPAXOMIAN K 3aKJII0UeHII0, IT0 $OTOH 061afaeT CIAHOM
(paBHHM 1). Taxum oGpasom, nmpeacrapiesue goroHa cTpe-*
JIOUKOH BeCbMa eCTeCTBEHHD.

OGeraHblt TyY cBeTa — DTO HOTOR (bOTOHOB, CIEHH KO-
TOPHX pacmonosmens Gecrropanouno. Taxoil xyu ceera Ha-
3HBaeTCA HemoaspuzopamHEM. OHAKO B PAe CIYIaeB MH
_;AMeeM JIeJI0 ¢ IIYYKOM OTOHOB, ¥ KOTOPHX BCe CIMHLI CMOT-
PAT B OIHY. CTOPOHY, WX, TOBOPA Ha APYTOM A3HKe, mMeeM
JIeJI0 ¢ SNeKTPOMATHATHHIME BOJIHAMHY, DIEKTPHIECKUH BeK-
TOP KOTODHIX HMeeT BIOJHE ONPAICHHOe HAMDABIICHIS.
Taxme ny9d Ha3HBAOTCA NONAPE3OBAHEHIMH. o

Onme m3' cIIOCOGOB HONYUeHHsA T0J1APHBOBAHHEIX ay-
el COCTOMT B TOM, 9T0 JIy4 CBETA BACTABJIAIT MPOHTH de-
pe3 HUIKOCHMMETPHMHEIA Kpucraiy. Takwe KPHCTAILIH,
OPHMEHTHPOBAHHEE HafJeKammM o6pa3oM 10 OTHOMEHTIO K
TafalomeMy Jydy, 006majal0T COoCOGHOCTHIO PACHEIIATE
eCTeCTBEHHHI IYT HA ABA Iyda, NOJIAPH3OBAHHEE B JBYX
B3aNMHO TEPUEHAMKYJIAPHHX HANPaBJIeHHAX.

K-cosxamennio; s He MOTY faTh UATATEJIO name cnaﬁoe
npenc'rannénne 0 TOM, HOYeMYy' TaK DPOMCXOMHT. JTO CBA-
3aHO C TeM, YTO MOJEKYJHl KPHCTAIJA IO-DasSHOMY «BCTpe-
YA0TH BOJHE G PAaSHO PACHOJNOKEHHKMHA BICKTPUIECKAMH
Bexropamu. Ho Golock, uro ot sroit ¢pass BaM jerde xe cTa-
no. Cmelo Jmms 3aBEPHTH, ITO TEOPHA PACHIEIIICHAA Ny 1Iei
CYIIEeCTBYeT, ‘M IMPWTOM 5TO 0YeHb XOPOIHasa TeOpHs, KOTO-
‘pas” OIMCHIBAET BCO AETAJNH -9TOr0 WHTEPECHOTO SABJCHUS.

" B wacTHOCTH, MOMHO Hpe[CKa3aTh, KaK Oymer MeHATHCH
~KapTHHA OPOXORNCHHSA CBETA, €CIM MH OyAeM MOACTABIATH
KPHCTAMJ IO/ PA3HHME YIIaMH K CBETOBOMY JIY9y.

Pacmenns HemoJApH30BaHAHA JyY HA ABA NOJADH-
30BaHHHIX, MH 7lanee MOKeM 6e3 ocoGoro Tpyma mo6HTBCH
TaKOTO NONOMKEHUA Bemeil, YToOH OfUH W3 JTHX JyUeir
ymen Kyna-maﬁynh B cropory. Cpenas 9T0, MH HOMydsM
npuGop, KOTOPHI HABHBACTCA HUKOJEM, IO HMEHW €ro
cOBJaTe]IA aHTImiACKOr0 PpusmKa Yranama Huxons (1768—
1851). Hpmbop Omxn mpepuosxen eme B 1820 r. Matepecno
.OTMETHTD, 9TO BCO OOBACHEHNA MONAPH3ANUE CBETA [JaBa-
JACh B TO BPeMs HA KOPIYCKYJAAPHOM fA3HKE W CIMTANHCDH
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TPEBOCXOXHBIM nomnepmnenneM xopnycxynapnoa TeOpHEY
ceera HrioTona. -

) Bcrope Gbuim 06Hapymeﬂm ABJIeRUA nmepcpepenrmn H
- Ampparnud, ROTOPHE CTONb €CTECTBEHHO OGBACHANHUCH HA
BOJIHOBOM A3BIKE, 9TO TEOPHS CBETOBHIX KOpnycxy.u GeTa
norpe6ena. Ho... mpomuo cronerme, m Teopms Bospoam-
nace, kak nruna Pennrc ms memna,— IpaBaa, yie B ro-
' paspo Gonee CKpOMHOM 00JHYHMH JTHIDb OAHOTO U3 m;yx ac-
IEKTOB 3eKTPOMATHHTHOIO HONA. -

'Eciau Ha TyTH CBeTAa HOCTABATH ne:mpnaa'rop, TO HH-
TechBHOGTB Ayda yoaper, Kak W CAEOBAIO OKUAATH, B
nBa pasa. Ho camoe maTepecHoe sABjenme, KOTOPOe M AO-
KasbBaeTr cymeo'rnonanne nosisApu3anuy, IpOm3olNeT TOr-
fa, KOTJia Ha OyTH J1yda MEI NOCTABHM BTOPOi TaKOi ke mpn-
50p ‘Ero HagmBaior ananuaa'ropom, XOTA OH HEYEM HE OTJIH-
9aeTcs OT nepnoro suronda. Haunem tenépn IOBOPAYEBATH
AIKONh OKOJIO Nyda cBera. OKajKeTCs, UTO MHTEHCHBHOCTH
CBeTa, IPOMeENero epes (Ba HAKOIA, IPH HOKOTOPOM B3a-
AMHOM TOJIO}KeHUN HEKOJeil ocTaerca Toi e, 9TO H B OT-
CYTCTBHE HHKOJEH. ME FOBOPHM: B 3TOM NOJOKEHHN HE-
KOl [apaJiesbHL. Teneps HaYHEM WOBOPAdYMBATH 2HA-
am3arop. Korjia MEI moBépHeM ero Ha 90°, cBer mepécraner
npoxoxuTh, ME CKajkeM: HEKOJH CKPeIleHbI. A
"B DpoMeKyTOYHOM IONOMKEHWH, KOTAA BTOPOH HEKOIL
6Gyner MOBEPHYT OT HApaNeJbHOTO HOJOKEHAS Ha yroJ
o, HHTeRCHBHOCTH Gymer pasHa !/, cos?a. (Dopmyna JIeTKO
Oﬁ’bHCHHeTCﬂ eClI# IPHHATH, YTO BEKTOP DNEKTPHIECKOTO -
oot paanommcﬂ Ha. B¢ KOMIIOHEHTH — OfHY NEpHeH- -
REKYNAPHYI, & APYIYI0 NapaiiejibHYI0. «ejam» JHaIg3a-
topa. Hy, a mETeHCHBHOCTS IPONOPLHORANbHA KBAApaTy
AMIUIATY/IH BOJHEL, T. €. KBAJ[PATY. dJeKTPHIECKOr0 BEKTO- -
pa. [losToMy m3MeHeHWe HHTEHCHBHOCTH CBETa H nonmno
NPONCXOJUTH NO 3aKOHY "KBajpaTa KOCHHYCa.

Ananns NOJIAPU3OBAHHOTO CBETA HMeeT DsAj HPAKTH-
9eCKHX npnmeqemm. IIpencraBmm ceGe, 9T0 HHKOAH CKpe-
IeHE!, @ MEKAY HOMH IOMEIEHO npo3patHoe Telo, KOTOPoe
cnoc}oﬁno NOBOPAYMBATE BJIeKTPHIeCKHH BEKTOD BOJHHI.
Torga mnpomsoiiner npocBerieHHe  HaGI0OHaeMOT0 IOJS.
Taxpn cnocoﬁﬂoc'rmo ofMafaoT Tena, -HaXOHAIMMECH: Hoj
Hanpﬂmennem.l B sasmcmmocTH OT BeIHYHHH HANPAKEHHA
IOBOPOT CBETOBOTO BEKTOPa, a ‘BMecTe ¢ HEM ¥ IPOGBeTie-
HEe 0I5 38 c:&pemenanu HAKOAAME 6y,uy'r Pa3aAYHbIMA.
Mut memM KpacHBhie KapTAHKE (n OpHETOM onpamemme,
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TaKk -KaK (OTOHH PA3HOIO MBeTa BeAYT cels mo-pasmoMmy),
KOTOpHIe O3BOJAIOT CY/IATH 0 HAOPAKEHHAX B 06pasne uan
0 TOM, OPHEHTHPOBaHH WJH HET MOJIeKyJs ofpasma. 3Iro
IEeHHBE CBEeHHA, W MO3TOMY XOPOMHEH MHKPOCKOm cHab-
sKeH' JBYMS HEKOJAMHE, YTOOH W300pa’KeHHe NpefMeTa
MOKHO OHJIO paccMaTpMBaTh B. HOJAPH30BAHHOM CBETe.
Nudopmanus o cTpyriype 6yne'r HaMHOro Gorage.
*  IloBopaumBaTh 3JIEKTPHYECKMIA BEKTOD CBETOBOi BOJHH
YMEIOT B PaCTBOPHl MHOTHX BEIECTB, HANPHMEP CaxapHHe. .
Ilpu ‘3TOM yroa moBOpOTa OKA3HBAETCA CTPOrO UPONOPHHO-
HaJBHKIM KOJMYECTBY caxapa B pacTBope. Tak 9To MOKHO
OpucIocoOnNTh: MONAPUMETP JJAA M3MEPeBHA COAEP/HaHUA.
caxapa, Takue NpHEGOPH HA3HBAITCA CaXapPEMETPAMHE, B HX
MOKHO HAliTH DOYTH B MO00# XxmMHEIECKO# sabopaTopmm.
JTUMHA ABYMA. IpPEMEPAaM¥U He MCIePUIHBAETCA IPUMeHe-
HOE NONAPHEMETPOB, HO NPHBEJEHHHE ABa, NOKaAyH, AB- -
NAITCA TIaBHHIMH,

'MUKPOCKOI 1 TEJIECKOI

Orrrrgeckas 9acTh MEKPOCKONA COCTOHT M3 OKyJAApa W
o6mexTnBa. Oxynap — 3To JEH3A, K KOTOPOH Mp npuban- .
sKaeM’ 171a3; 00bEeXTHB IOYTH KacaeTcs paccMaTpuBaeMoro
npeaMera. IIpeaMeT moMemaeTca Ha PacCTOAHMM, HECKOIb-"
KO ‘GoxbmeM (OKycHOro paccrosHmsa oO0beKTEBa. Mexay .
00BEKTHBOM M OKYJIAPOM BO3JHUKAET IEPEBEPHYTOE YBe-
mgenHoe m3oGpasxenne. Hano, ard6ir ono 0Kaszanoch Mesx-

Ry oxyasapoM @ doxycom oxynspa. Oxynsp mrpaer poxrs
ayun. Moo [OKasaTs, 4TO yBelInYeHne MHUKDOCKONA
paBHO IPON3BEJCHHIO 'yBeINICHHIA, Roropme DaIoT oxy:mp
A 00BbeKTHB [0 OTAENBHOCTH. .

- Ha nepsmit B3risafg MoyeT HOKAa3aThCA, UTO € NOMOMIHIO
MHKPOCKOIA MOKHO PAaCCMOTPeTh CKOIb YTOAHO MeJKHe
neranxm mpemyera. Ilouemy 6w, Hampmmep, He clenarts ¢o-
Torpadmio, yBeJHYMBAIOMYIO Pa3Mepsl B THICATH 'Pas, -3a-
TeM PAcCMOTpETh ee B MUKPOCKON, B IONYYATD Yie yneJm—
‘gerde B MHJJIMOH Pa3, M TaK jajee.

Takoro poga paccy:kieHde He BHIICWKEBACT KPHTHKH.
[Ipesme Bcero HANOMHEM, 9TO YBEJMICHME q)o'rorpaque-
'CKUX KAapTHHOK OrpaHMYeHO pa3MepoM 3epHHMKa ¢oro-
mienkd. Beap kasknmii KpmeTamnmk GpommeToro cepebpa
,deiicTByeT Kak nenoe., Umrateab, 0e3 COMHEHHWA, BHAEN
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CHIBHO yBennmdeHHbe, Gororpadum m 3aMmedan, ITO yse-
JuYeHHe BOBCe HO IPHBOAHAT K-YTOYHEHNIO KAPTHHH,.a TONb-
KO pa3MasHBaeT JieTajd..

- Ho eciim MBI cMosxeM nabesKkaTh onepamm @oworpaclmpo-
Bann'a m GyfeM yBeqmddBaTh H306pasKeHme ONTHICCKAMU
‘cH0c00aMHE, K yeMy mMeeTcs HOJHAA BO3MOKHOCTE (HHKTO
‘HE'MeMaeT yBeJIMumBaTh IHCJIO JHMH3), TO- ME GHCTPO yGe-
JAMCS, 9TO B B 9TOM CIyIaé GOAbIIOe YBEJIMICHAS HE AMEET
cmuicaa. Ilpenesn nomesHoMy yBenmdenumio moGoro mpmbopa
Jaer BOJHOBOM aceKT 3neKTpoMarsaTHOro noas. Paccmar-
pEBaEM JIN' MH OpeAiMeT Yepes YBeIHIATeqbHOe CTeKIKINKO,
IPOCTO ITVIa30M, ¢ HOMOM{BI0 MEKPOCKONA MM TeJIeCKOma —
Bee paBHO BO BCeX 3THX CJIYJYasAX CBETOBaS BOJHA, Miymas
OT -CBETAMEHCA TOYKH, AOIKHA UPOHTH dYepe3.OTBepCTHe.
‘Ho ‘npn sToM Bo3HMKaeT ABnemme mudppaknuw, T.e. OT-
KJIOHeHHE CBETOBOTO JydYa.OT mpAMOro myrm. Jiyu B Toii
WIA WHOM CTEHeHH «3arjAJHBaeT 3a yrom. IoaTomy m30-
Opaskenne TOYKH HWKorga He Gymer TOUKoif, a Gymer mar-
HemmKoM. Ml kak Bm craparthCA, HEBOBMOKHO CHENAaTh pas-
Mep 3TOTO HATHA MEHEIINM _ATHHH BOJHEI . CBETa.

CymecTBeHHO yMOTh NPHKHEHYTH, IPH KAKHX YCAOBHAX
XOA: DMEKTROMATHATHOH BONHH 3aMETHO OTKIOHAETCA OT
: npamonnnennoro nyTn. .

. Ecam o6o3maunth Uepes x JmHEHOE . omnonelme or
ﬁpﬂMOI‘O nyTH, HabaonaeMoe Ha PaCCTOAHAM, f OT HCTOYHH-
‘Ka H3JIyYeHUsA, a pasMep NPENATCTBHA HIW OTBEPCTHA, KO-
TOPOe HAXONHTCA HAa IYTH CIENOBAHUA Jyda,.PaBeH @, TO
uMeeT MECTO CJeAyiomee COOTHOIIeHHE:

- z=AMAfla. ‘

<BJIGCI) 7\. -= pamEa Bosinw. ‘M3 atoro ypannemm _caenyer,
9TO MGPAKIEIO MOKHO HAGMIONATh ¥ OT MeIbIaiImX ua-
‘T, W 0T HeGecHHX Tex. Bce saBucur o1 TOrO, 0 BONIHAX
‘KaKoit ATMHH B O KAKAX PacCTOAHMAX mier peyb. To ke
€aMoe MOKHO CKA3aTh. M o6 orsepcrmAx. Bosce me o6a3a-
TEILHO HMeTh JIe/0 C KPONIeYHWMH OTBeDCTHAMH, 9T06HI
- mabuiopaTh mnq)panumo _CrameM, orBepcTHe, B KOTOpOE
mposie3eT TeHHACHHI MAY, 108BOJAT HAGIIONATH AUPPAKIT-
‘onmﬂe‘nnnenna, HO, mpaBja, JuMmb Ha paccToannax no-
‘phmca COTeH METpOB.

» lpocrenbkoe ypapHeHme, KOTOpOe MH npuBeJm, mnos-
BOAAET CYAHTH O npenemnmx BOBMOKHOCTAX MHKPOCKO-
HoB nl're.ueckonon ,o : . .

49



Murpockon ‘me paspemaer HaM PastIAAETH meranm .
mpenMera ¢ Goabmeit ToYHOCTEIO, Wem mukpomerp. Hy, a
JleTann MIJLIAMETPOBOIO pasMepa Mbl BHJHM HEBOODYIKEH-
oM raasom. OTCIofa ACHO, 9T0, HOJMB3YACH ONTHYECKHM
MEKDPOCKOIIOM, HET CMEICTIA mo6mBaTHCA yse.rmqenuﬂ 6oab-
me 4eM B THICAYY pas.

‘Ho. a10' orpanmuenme . KacaeTcs ONTHYECKOTO MHKDO-
ckoma. “Bor ecnm GH yJasoch CKOHCTPYHPOBATH MHKPO-
CKOII, KOTOPHI MOT PabyTaTh HE CO CBETOBHIMH JYdYaMH, & ¢
KAKAME-TH00 IPyTEMA, Y KOTODBIX JITMHA BOMHBL Oblna Obl
MeHbIIeH, TO IOJE3ZHOE YBEJIHYEHWE MAKPOCKOIAa BO3DPOC-
a0 Gs1. Tako#t MERDPOTKOD FABHO COSHAH U pa60'rae'r BO MHO-
THX HAyYAHX 1a00paropmsX. 9TO 2MEKTPOHHHE MHKpO-
ckon. Tnmua -BONHE 3JIGKTPOHOB MOYRET Gmb Bmﬁpana
oueHr ManeHbROil (cm. c. 112). T

C moMOMIBIO 5IEKTPORHOrO MAKPOCKONA YaeTes BHJETS
JieTall CTPOCHEA BEMECTBA, H3MepseMble JeCATHMHIIHOH-
HEIMH 7{0JIAIMA MIJIIMMeTpa. BHoNoTH yBHIENH MOIeKYJIbl
JHR — Tte camsie gagHHEe MOJERYH, TIOMOIBI0 KOTO-
PHIX HacHIeJCTBEHHbe UEPTH NEPeNaloTCH OT POAHTeNeH mx
HOTOMCTBY. BHjHE MOERYTH 0eqKOB, MOKHO pasoGpaTscs
B CTPYKType MeMOpDaH KNeTOR, YBHJETh [eTaNd CTPOeHHA
MblmeqHEX BoNoKoH. fI mpmBoRY- JMmE OfEHY peKopHHYIO
dotorpadmo (pnc 2. 4), ROTOpas ¢ ypeamdendeM GOmpmmm,
‘geM B 3 MEAJIMOHA, HOKA3HIBAET KPHCTAJNIHIECKYIO.peimer-

i , o .

~ . 0 . L~
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Ky MumEepaia umpodmaamra. Bmmmo paccrosmme MeXY .
IIOCKOCTAME KpHCTadna, pasHoe 4,45 A.

IIpenes BosMomEOCTAM BIIEKTPOHHOr0 MAKPOCKOTIA CBA-_
3aH He C eno ‘Paspemaiomei CIOCOGHOCTEIO — MEl MOKeM ™
6e3 Tpyna yMEHBUINTH JJIMAY BOJHH 3JIeKTPoHOB. Bee mend
B KOHTPACTHOCTH W300pasKeHHA: ~M3YYAEMYN MONEKYIY
HAJi0 NOJOKHUTH HA MOJJIOKKY, a OHA BOJb CAMA COCTOMT
u3 monexyn. Ha gone Moneryn moanoKKn TPyAHO paarnﬂ- :
JieTh Ty MOJIEKYIy, KOTODas HAC HHTOpeCyer. i
, ONeKTPOHHEIA MEKPOCKOI ~— CJOKHBIA H OPOTOW npn-
gop OGnuEO €ro «pocT» — HOpPAAKAa HOJYTOPA METpPOB.

JIeKTPOHE Pa3TOHAIOTCA- BHICORAM HAmpseHHmeM. A 3a
cuer wero cosmaercs yseamdenme? Ipmammm Tor ke, 4TO
B Y ONTHIECKOTO MHKDOCKONA. Y BENMICHHe CO3JAeTCst
nunsamu. Ho, pasymeerca, sTH «IHH3ED COBCeM He IOX0MKE
H& JIIASH 00EYHOT0 MEKPOCKONA. DIEKTPOHE GOKYCHPYIOT-
CA BIECKTPAYECKAMH-NOJIAME, IPHIOKEHHEIMA K METaJljid-
YeCKHNM IIACTHHAM C OTBePCTHAMH, & TAK/Ke MATHHTHAMH
HONAMHA, CO3AAHHHME KATyMIKaMH. :

" CymecTByeT MHOECTBO Pa3/ingHEIX- TeXHEIECKAX npn—-
€MOB, HOMOTAIOMMX CO3JATh. naeﬁpameune. Hpr moMomu
MEKPOTOMOB: M3TOTOBJIAIOTCA TOHYAMIIHG CPESH, paceMmat-
pHUBaeMEIe - HA UPOCBET, MOJEKYIH HA IOJIOKKE OTTCHSA-
10TCA IyTeM OCAKIEHUA HAa HAX HAPOB MeTaknoB. Moxmo
TAKIKe HONYIATH ¢PeIAAKRY» o6pasna, T.e. MOKPHITb €ro -
TOHUAMIeH n.nem«on IPO3PAYHOr0 MAaTepmana, a 3areM
CTpaBUTh caM OOBERT. - o
" _OnexTpomHas MUKpOCKommsa — Goapmoit n BayKHHIH
paane.u}mannn eii cTomato Ok HOCBATATH OTHEIBHYIO TIABY.
Ho mansiit 061eM COYAHEHHA TOHAT MEHA BHePe]. IR

¢ MEicAm 0 TOM, YTO IPH NOMOIIA BHITYKJIEX CTOKOJ MOMK-
HO paccMaTpuBaTh yHaNeHHbe IPeAMETH, BLHICKa3hBAINCh
éme B XVI Bexe. Tem me Menee MH He ommbeMcA, ecam
UpANAmeM (OTKDHTHE™ TelecKoma (BepHee — ION30P-
HO# TpPYOHI) ~Benm(omy Tamuneo. Ona 6niia mocTpoena
B mioxne: £609<r., m yxe gepes rop Tanmneit onyﬁnmconan 3
CBOH’ nepnmei’naﬁamnenm 3peagHOTO Heba. - :

t Kax m MHEKDOCKOI, 3PUTEILHAA Tpy6a (*renecnon—perb
pakrop), ABAsSieTCA B IPUHIAI® KOMOMHATTe TeX Ke IBYX
nmkes — 06'be‘KTMBﬂ, "06paIMenHOrs K OpefMeTy, B OKYIApa,
06paneHHoro ¥ Tarasy. Tak Kar pacciarpmsaerca Gecko-
HeUHO yNaJleNHHI HPEeiMeT, To eFro H30GParKeHue Co3aaeT-
ca B ¢oxakpHOH mIOCKOCTH Gﬁbemna Cl)oaanbnaa
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NJIOCKOCTb OKYJAApPa COBOAJAET C ILTOCKOCTBIO OGBEKTHBA,
¥ U3 ‘OKYJApPa BHIXONAT OYYKM OAPAIeNbHHX Jydei.

BosMoskHOCTH Teqeckoma pacTyT ¢ yBeJdWYeHHEM [ua-

~MeTpa o0bexTmBa. Tak, mampumep, GosnpninM. TesecKomam

mocryuns Ha JIyme Kparepnt nmamerpom 1 KM, B HeGOXb-
mue ’Ké TENeCKOmsl OGLYHO MOKHO pacho'.rpe'.rb Kpa-
. Tepsl gmamerpoM. 150 kM. ‘

B acrponommaeckoii 0GcepBaTopuE ML HAHEM He TOIBKO
TelecKonH-pedpakxtops. IlpmuercA HaBepHAKA MOBHAKO-
MATBCH H ¢ TedecKomoM-pedaexTopoM. ITOCKOIBKY MbI
paccMaTpuBaeM JalleKme IpeaMeTH B TpebyercA cobparh
ay4a B GOKyce, TO FaA 9TOH IieAd MOJKHO BOCIIOJb30BATE-
cA me chepruecKoil TuH30M, a chepudecKuM seprasuoM. Ilpe- .
HMYIIECTBO 0YeBHAHO: MH M30aBIAEMCA OT XPOMATHIECKOM
abeppanmu. Hemocrarki 3epKanbHOTO TeNeCKONA CBABAHDI
JAMD ¢ TPYIHO OCYMECTBHMBIME BHICOKEMH TPeGOBaHMAMH,
npefbABIAEMHIMA K IIOBEPXHOCTH 3epKaja.

Pagymeercs, u y Teneckoma mMeeTcs mpefell MOJe3HOTO
ynenmeﬂnn, CBA3aHHHIA C-BOJHOBHIM AaCIIEKTOM CBeTa.
Jlyd pajiexoit 3Be3MH PasMHIBAETCA B KPYMKOK, W BTO JAaeT-
Opejes yITOBOMY PAacCTOAHMIO MeKAY 3Be3aMH, KOTODHIe
MBl MOJKEM Pasriffers B TexecKon. sHelanme yBenmdnTh
BO3MOKHOCTH TeJeCKoma M 3[4ech CBA3AHO C yBeIHUEHHEM
ero guamerpa. BepoaTHO, TIpefie bEEIe BO3MOKHOCTH Tele-
CKOIIOB JIeIKAT IJe-TO. 6:msxo K OHHOM JeCATOR CEeKYH-
OBl Ayru. .

B mocnenmme romm Ha nonmn;u, TeJecKoOmaM NpHILIa
HOBafA TeXHUKA. AcTpoHoME' m3yualorT He0o, ¢urcupys
BeCh CIIEKTP 3JIEKTPOMATHHETHBIX BOJH, KOTOPbIe IPHCHIIAET
HaM KocMmoc. HleMHOro MBI OTOBOPHM O BTOPYKEHHIH COBpe-
MeHHOM Qm3WKE B TEXYyI0 ofmTenh 3Be3[0YeTOB B TI. 7.

N

‘HHTEPCDEPOMETPBI

HKar yme HeOJHOKPATHO NONUEPKHBANOCH, JIEKTPO-
MarHHTHOe Iojie o0iafaeT BOJHOBHM acmekToM. Tak ke
TOYHO BOJHOBEIM acHeKTOM oﬁnanamr IOTOKM YaCTHI[ —
BJIEKTPOHOB, HEHTPOHOB, IPOTOHOB. 3ByK sABIAETCA Pe-
3yABTATOM MeXaHWIeCKHX CMEIIeHHMA CpefiH, IPOUCXOMsA-
INEX 00 3aKOHY BOJIHH. O6mnM AIA BeeX THX PH3mIecKnx
DpPONECcoB ABAAETCA BO3MOMRHOCTh NPHOUCATH JOGOMY
HBJTYIeHHIO JIHHY BOIHKL, YACTOTY B CKOPOCTH PACIPOCTpa-
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HeHUA, CBA3AaHHEE YDPaBHEHUEM ¢ = Av. Hpoc'renmee na-
Jydenne MOHOXPOMATHYHO, T. e. ‘ONECHBAETCA OAHOM Aim-
HO#l BoaHH. B ofmeM ciysae manyyenme IpeACTaBiseT
coboit c.nomumﬁ CIEKTP, T. €. CYMMY BOJIH pasHoii AJMHEI
' n pasHoif nHTechBnocTn.

Boxanosoit “ acmexr w@3nydeHWMsA npoas.nae'rca B ABYX
ABJEHAAX  OPH CJIOKeHHAN BOJIH, NPOMEAMAX pasHLie HyTH,
a' TaK)ke IpH pacCeAHHH TeJaMH, BCTPEYAOMMUMECA 0O
IOyTHE Jyda. Baskuuii 9acTHHIH caydail paccesHAs BOJH —

. 270 mEdpaKnus. CJIO)KBHEO BOJH HOCHT Ha3BaHme nn'rep-
epeHIyun. . \

3neck peus noiiner 06 maTepdeperEm cBeta. DTo sBe-
HEe JIeKUT B OCHOBe JieficTBHA HPEGOpPOB, KOTOPHE HOMO-
raioT TOYHO . A3MEPATH PACCTOAHMA, 4 TAKKe HEKOTOPHe
npyrue ¢umsmaeckue Beamumanl. IIpmGopsr, ncno.nhaylom;ue
ABleHre BHTePPEPEeHNEN I NPAKIATHEX ue.nen, ¥ HOCAT
HasBanme mATEpdHepoMeTpoB.

- [IpeBEnEm maMepeHHs PACCTOAHUIA CBOJHTCH K HOACIETY
9EC/Ha BOJH, YHKJIAAHBAIOIMIEXCA HA H3MEPAEMOM OTpesKe.

Ha nepesiit B3raaj MOMeT NOKa3aTbCA, YTO TAKHE H3Me-
PeHAsA TPOBOXETDH HECHI0KHO. Bo3rMeM IBa HCTOYHHKA CBETa
W cBefileM HX JIy9m B OHY TOUKy. B saBmcmmoctm er Toro,
npnp;y'r JI¥ BOJIHEI' B TOYKY Habiaionerus «ropd K ropoy» unm
«rppﬁ K BOR/IMHE», CO3AACTCA CBETJOE WM TEMHOe HATHO.
HocraBmM Temepsp 8aady M3MEPHTh PACCTOAHME, HA KOTO-
poe MH XOTHM HepeMecTHTh OfWH W3 HCTOYHUKOB CBeTa.
Ipu taxom mpepememennma (as30oBbieé COOTHOMIEHHS HBYX
BOJIH B TOUKe HaGmonennsa Gymyr meHarbcsa. Hawm ocraetcs -
ABNB CIATATH KOJIHIECTBO CMEH CBeTa Ha TeMHOTY, W TOrjia,
YUHTEHIBAA TEOMETDHIO ONKTAa M 3HAA [JIHHY BOJHH CBeTa,
BRIYECHEM 06€3 TPYyAa BEAHUHHY TepeMeImeHns, N
. B mpurnmne sce Bepuo. Ho, neiicteya TaxmM cmocoGom,
mMu He Gynem HaGmonaTh KapTHHH 4epPeOBAHEA CBeTa M
TEMHOTHI. anpaﬂ Gynmer BCce BpeMsa. OCTABATBCH CBETIBIM.
I/ITaK IpOCTO# ONHT He yAauCcs.

Conepmen%no HECOMHEHHBIM ABIACTCA TAKOH PeayabTaT:
ABA JydYa - cneTa, AciiycKaeMble Pa3HHIMA HCTOYHHKAMMA,
CBEJieRHbe B'OJHY TOUKY, BCerfa OYAyT YCHAMBATH APYT
npyra Tax," Mosker GHTH, BOJHOBAA TEOpHA Hepepna?:

‘Her, Teopna 'BepHA, - BJIEKTPOMArHATHOMY 31y IeHHIO
OpHCYIT, Bommnon acmektr. Ho b nommTanmcs peitcTBo-
BaTh, C/IEJNAB, HEBEPHOE mpeanonoxenne. s Toro uTobs
Habmopxanack WATepPepeHnuEs, HeoOXOREMO, YTOOH MEKAY
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cxna;maalommnoa BOJIHaME ~BCE .BpeMsA COXDAHANRCH
Hem3MeHasA PasHOCTh (as. A Befs (asoBEHeE COOTHONICHHS
AaKe MEeKNY-BOJHAMH, UCXOMANIAMH OT ABYX aTOMOB_OJHO-
T0 U TOTO 3Ke HCTOYHEKA, COBEPIIEHHO. CIyYainsl. Mul yixe
TOBOPWJIH, HUTO ATOME CBeTa BHIODPacHBaloT -QOTOHH, HE:
-¢IOTOBApHUBAACH) PYT ¢ APYroM o cBoeMm mosepenmu. Cuie-
HOBATEJIBHO, ABA PAa3HLIX MCTOYHEKA M3LYJai0oT HECOTIAGO-
BAaHHO, WM, KaK l‘OBO_pHT coaualor HEKOTePeHTHOe H3NY-
Jenme, -

Ho =e. oxasbiBaerca Jm 'ror,na comaconannoe, T. ..
KOTepeHTHOe, n3nyqenme geM-TO BPOJE: CnHen m‘mmm? He
OKaaniBaeTcsa! .

Pemenme npoGnenm ncrmloqmenbno Kpacnno HB TO KE
BpeMs KpaiiHe IIPOCTO, KaK- GONBIIAHCTBO OPEIHHAIBHBIX
mpueii: Haj0 BSaCTaBHTH HBAYYEHHE AaTOMA CKAANLIBATHCA

"¢ camum coGoit! A jns sroro Tpe6yeTc;1 pacmenurs . ayd,.
BAYOE# 0T KasKTOTO MCTOUHMKA, HA. iBe YACTH, 3aCTABHTDH
OTH [{Be YACTH OFHOIO JNy4a IPOATH pasHEe MyTH, a 3aTeM
y:Ke CBeCTH B OJHY TOYKY. BOT mpm ‘3TOM VCIOBHE MBI,
HaGmonas uATepfepPEHIMIO U MOHAA PasHOCTH HyTed ga-

- cTelf PACHIEINIEEHOTO JIy9a, W BIPABAY MOMeM H3MEPUTH
HHTepeCyIOHEe HAC NepeMemeHHe # JJIHHY, NONCYHTHBAA
9HCIO YOPeJOBAHHMA CBETA M TEMHOTEHL -

- "Mu. onmcann OPUHDEN, JeMamuil B 0CHOBO nm'ep(bepo-
MeTpUYecKHEX H3MepeHuid, oTKpHTHIA eme B 1815 r. dpan-
Ny3CKEM (PuamKoM Oriocrenom Ppenesem (1788—1827)
PaccMOTpHM Temeph CHOCOOH, JIeKaImue B OCHOB® JIOACTBHS
HHTePPEPOMETPOB, C° HOMONIBI0 KOTOPHX PACIFeIAT JIYd

' B CO3[AI0T {Pa3HOCTH XOHA Memny PaACEIICHHLMA JacTA-
MH Jyda. -

, OcranosmMca nonoupoﬁnen Ha nHTequepeHmm axydqeit
onera orpamemmx '0OT BHEHOHeH W BHYTPEHHEH CTOPOH
IIPO3pavHOll IVIACTHHKA HIH NAeHKH. flBnenme sacaymum-
BaeT BHMMAHHS KAaK IO CBOEH MPAKTHYECKOH SHAYMMOCTH,
Tak 4 motomy, 4ro Habmoxaercsa B mpupope. Hpome Toro,
"HA 9TOM IIpUMepe JerKO YACHAITCA MHOTHE BayKHEE IOHA-
THSA, KOTOPHIMHA MK HOJb3yeMCA OPH ONUCAHUE CBETOBHIX
¥ APYruX 2leKTPOMATHATHHX - BOJH.

Pmc. 2.5 nozBonser BEIHCARTD CABHT (as MEM/IY TAKH-
mu asyMa aysamu. Pasmocts das onpene.uaefrca Pa3HOCTBHIO
X0fia, T. €. Pa3HOCTHIO MyTell, HPOANCHHEIX BYMS JYIaMH.
Kax -smgmo m3 wepresxa, pasHocTs xofa z=2dcosr. Ho
KaK DepeidTH OT PasHOCTH XOfa Jaydeidl X pasHocTE (a3,

~



N,

i
i D
ce e,

N

.-ﬂj_»,r‘ \ ;
r i NN .

i

ﬂl"rv
Al

Pme. 2.5.

"KoTOpas ompejenser, 6ynyT nm JiBe ‘BOJIHEL yCEJllZ[BaTB man
ocnaluate Apyr Apyra? - - -
~ IloromopuM ¢ ‘m'ra'reneM, "KOTOPOTO HE nyraeT q)opmy.na
xocunyca. KomeGanme ceTonoro BeKTOpa B 060 TOUKe
OPOCTPAHCTBA, MOKHO' . 3ANHCATH. clefylomuM ofpasom:
- A-tos 27ivt. Capar mo dase. Ha YToar @ 03HAYaeT HeoOXomm-~
MOCTH [0GaBIEHHS 3TOr0 yria K aPTyMeHTy KOCHHYyCA.
Ecam MBI XoTHUM-CpaBHETH (a3H TOUCK OfHON W TOi ’Ke
BOJIHHI, P3BACNCOHHHIX PACCTOSHMEM Z, TO HAM HAJO YIeCTb,
CKOJIBKO JUIMH BOJH YKJIAJHBAETCH -HA 9TOM ydacTKe, H
NOJYYeHHOe YHCIO YMBOMKETD Ha 25, ITa BeamdanHa u Gyper
¢dsoBam cusuroM. Wrak, ¢=2mnz/k. :
‘Teneps -BepHeME k HATePPOPERIHEN JIydeis B-IIACTHH-
“Kp. BHpakenne /s pasHOCTH, X0/ MEI 3aIIACANIH. 333‘111'1‘,
0CTaeTCA UMb HOMEATH oty Besmumey Ha A. Ho.:: crom.
Hro BaM ckasam, 9T0 RI@HA BOJEH CBeTa B IyCTOTe M
BHYTPE npoa?aq}mn INTacTHHKE ofmuaxoBa? Hamportms,
Y HRC €cTh BCE]OCHOBAHMSA HO03PEBATD, YTO C BONHOI 9T0-T0
npdncxonn'r, KOTJ{a OH& IePeXOAUT W3 OHOK CpeIsl B ApY-
ryw. Benp cymeersyer apiesne. amenepcum: (OTOHH pas-
HO# 9acTOTH BeyT ces mo-pasHoMy. FacTora, ANEHA BOX-
HH B CKOPOCTH. ee- PacupocTPaHeHNS CBA3AHE: PABEHCTBOM
re=vk. Haxne SKe B3 STHX BEJIHWIHH:MEHAIOTCS, KOIMIa BOJHA
nonanae B u}i‘ynym epexy? Ha sToT BOHpPOC 6TBEIAOT OMET,
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MoKHO HEnoCpPeJCTBeHHO M3MEPHTh CKOPOCTH PAcIpOCTpa-
HeHHA BOJHE B Telle B yOEHUTHCA B TOM,. UTO IOKAa3aTelib
IpeJIOMIIeHAsA, 3aCTABAAIOIIMII BOTHY H3MEHATH HAIPaBJe-
HHE CBOEro ABM/KEHUA IPH KOCOM NaJffeHNE HA MOBEPXHOCTD
paspesna ABYX cpel, PaBeH OTHOINGHHIO CKOPOCTeH pacmpo-
CTpaHeHHAs cBeTa B HuX. B caydae, ecim ofHa H3 Cpeg —
BO3AYX (TOuHEe — BAKyyM),

n=c/v,

~

‘rHe ¢ — npuHAToe o6o3HaYeHAE CKOPOCTH CBETa B HYCTOTE,
a v — CKOpOCTH pacmpocTpaHenus B cpene. Hy, a qaapime?
Kaxoii. @3 AByX mapaMeTpoB — Y3CTOTa MIY MJIHMHA BOJ-
HH — MeHseTcA IpPH Hepexofie cBera U3 BoaayXa B cpeny?
Y1066 0GBACHATH Pe3yJabTaThl MHTEPPEPEHIMONHHX -OMH-
T0B, HEOGXOMIUMO IPeIOI0KHUTD, UTO 9aCTOTa GOTOHA OCTa-
eTCA HeM3MeHHOl, a [JauHa BoAuH MeHserca. IloaTomy ama
HOKa3aTeliA NIPEeJOMIeHHs CHpaBe[ImBa TaKKe . dopMyna

n= kn/k

rae Ay, — AJHMHA BOJHH B Boanyxe \

BOT Temeps MHL y3Ke 3HaeM Bee, A 'roro 9T00H 3aNHECaATh

Pa3HOCTH ()a3 MEKAY JYIaMH B ONUCHBAGMOM OHHTE C IIjIa-
ciuukoin. Ilockoabky ofuH W3 .JIydeil men B BO3Ayxe, a
BTOPOil — B CTeKIe, TO Pa3HOCTH (a3 Gymer paBHa
' ' 2%

P=5- nx——%—ndcosr
0

Uro 3Ke MOKHO nzmepmb, u3ydas HMHETepHepeHIHI0
ayqeir B miaactunxe? @opMyna orsedaeT Ha 3TOT BOIpOC.

EC_JIB n3BECTHA TOJMMHA, TO MORHO OIOPEAEIHNTH IOKasa- -

Telb OpPeJOMJIEHHS MaTepHana. ECIH H3BeCTHO 3HAYe-

HEE 1, TO MO’KHO C 09eHb 0OJIBHION TOTHOCTHIO (OAN JIUHLL

CBETOBOHl BOJHH) . HalTH TOMMUHY, H, HAKOHEN, MOYKHO
M3MEpATH [JIHHE BOJH -Pa3HOH (IBETHOCTID.

Ecnm mracTHHKA IMeeT mepeMeHHYK TOJIIMHY, MaTe-
' puax ee BCIOAY OJ{HOPOJEH W YrOJl NMajeHus TNPAKTHIECKU
OMHAKOB [Jisi PAacCMATPHBAEMOTO Y9acTKA IIaCTHHKM,
T0 uuTepdepeHnus 6yne'r o0HApy)KeHA,B BH/Ie TAK Ha3EIBae-
MHX H0JOC paBHOK Tommuen. Ha mepoBHO# mmacTmHEKe
' BO3HEKHET CHCTEMAa TeMHEIX M CBETJBIX (mm PaLy/KHEX
-B caydae Geroro csera — Befb POTOH KaXKJOH IBETHOCTH
Oynet BecTH cebsA HO-CBOEMY) HOJ0C, 00PHCOBHIBAIOIIUX Me-
cTa paBHO@ ToMmuEL. B aToM cocToMT 00BACHeHHE IBET-
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HEIX PasBOAOB, KOTOPHe MH TAK 94CTO BHAUM HA IJICHKAX
medTH ANW MAcJaa, pasAHTHX HA BOJE..

Ouenp Kpacussie TIIOJOCH PABHOH TOJNIIMHBL JIerKo Hab-.
A0faTh HA| MHABHOM mnenke. Cpenaiite IPOBOJOYHYIO
pamry. OmycTiiTe- ee B MBUIBHHI pPacTBop u BEIHbTe. MblT0
CTeKaerT, ® B Bepxnen 9acTH IJEHKa Oyaer 'ronbme, 9eM B
umxnei, Ha' IJIeHKe MOABATCA LBETHEIe ropusomanmue
HOJIOCH.

VETepdepeHHOnHNEIl - METO IIEPOKO TPHMEHACTCA
IJiA U3MEPEHAs MAJIHX PACCTOAHMA WIHM MajbiX A3MeHeHHi
pacc'ro;mxm Omr nosBoisier 3aMeTHTh M3MEHEHHA TOJ-
OIMHBl, MEHBIME COTWX HAOJeH JJIMHB CBETOBOR BOIHHL
B nmepd)epemmonnmx U3MEepPeHNAX HePOBHOCTEH HA II0-
BEPXHOCTH KpHCTalNna YRaeTca: nocmmy'rb TOIHOCTH TIO-
panka 1077 cM. -

Illmporo pacupocTpaHeH 3TOT Me'ron B ONTHIECKOIX npo-
‘MumeHHocTH. Ecim, cKakeM, HYXHO TPOBEPHTH Ka-
4eCTBO MOBEPXHOCTH CTEKJAHHOM IJIRCTHHKE, TO 3TO Aeja-
eTcs PacCMOTPeHHeM IIOJIOC pannou TOJIIHEHB BO3[YIIHOTO
KJIHHA, C03[aBAeMOr0 ACHHTYEeMOR IIACTHHKON C AASANHHO
‘nnockoit nosepxnocTsio. Ecim npmkars atu ABe mracTAHKM
¢ ofiHOTrO Kpasd, T0 obpasyerca Boanymmm kami. Ecam ofe
T0BEPXHOCTH ILIOCKHE, TO JIHHHH PaBHOR 'ronumm,l GyayT
napannenbnmmn TIPAMBIMH,

HpencTaBnM cebe, 4TO0 HA ucnm'ryemon nnacmnxe
uMeercs Bmaguea wim Oyrop. Torxa JuHmA paBHOR ToNmMA- -
Hbl BCKPHUBATCA X OGYAYT 06Xomuth nedexrnoe mecto. Ilpm
A3MeHeHUN yIia NajieHusA CBEeTa IIOJOCHI -ABIKYTCS B Ty
HIM APYIY0 CTOPOHY B 3aBUCHMOCTH OT TOTO, GYrpoM maum
BIRAHHOH ABJACTCHA nedexr. Ha pmec. 2.6 moxasano, Kak
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BHIAAAKT N0 MEKPOCKONIA B 3THX: CrydaaX. (J6a pucyHKa.
.COOTBETCTBYIOT fleieKTHHIM. ofpasmaM. ¥ mepBoro. nedexT
PACIIOJIOKEH CIPABA-Y CaMOTe Kpas, a ¥ BIOPOIO — CJesa.

Tounnie. m3MepennsA moKagaTedeil MPeTOMICHRA Bel{e-
cTBa MOTYT GWTH IIPOJIENAHK: IPHE MOMONA mHTepdepen-
HuORHHX pedpaxromerpos.. B stux npabopax Habmogaercsa
uHTepQepeHINA MEKAY. IBYMsS JyJaMH, KOTOPHE IO, BO3-
MOKHOCTH OTHalNeHH. IPYT. OT Jpyra. :

Tlomoxum, 9T0. Ha MYTH-OHHOTO- U3 NyYeil YCTAHOBJIEHO
Temo pnmHOM I M ¢ mokasatemem: mpenomienna n. Ecam
II0Ka3aTeNnb IPEeJOMJICHHS. CPel. eCTh 1;, TO ONTHIECKAR
pasHOCTL™ XOfia HM3MeHmTCA: Ha A=l (n—n,). llBa ;yda
CBOJIAT B Of(HY. TOUKY IpHE NoMONH JOKyCHPYIOmei THH3H.
Kaxnymo ke xapramy.GyneM. M HAGIIONATH B 3PHTENBHOM
Tpy6e? Cnc'reMy CBETJHX ¥ TeMHHX moJjoc. Ho oTo He mojo-
CHI' PAaBHOH TOJNMZHH, KOTODPH® BEAHH:  HEBOODYIKeHHHM -
riasom. CucremMa mosIoc, BO3HEKAKOIMAA- B- peti)pamome'rpe,
mMeeT Jpyroe—mpoucxoikienme. Bems mcxopmmit IY90K
cBeTa He MeaIbHO mapaJieNbHbIN, 8 CEFKA PacX O Amuii-
cA. 3maumT, mAfaTh Ha IIACTHHKY JYMH, COCTABIAIONMMe
KOHYC, OYNyT ION: GJOrKa - PA3HEIMA YIJaMH. . '

I/IHTepq)epeunnOHHHe COOHTHS: OyRyT IPOXOXUT op;n- -
HAKOBO Y Jydeit OIEHAKOBOTO: HakuoHa. OHE B coﬁepy'rcﬂ
B OflHOM MecTe oKaNbHOH MIOCKOCTH PHTENBHOM TPYOHL.

- Ecm.- pasnocTh- X0fja: MEKAY PacCIIeIIeHHHMA YacTAMH
nyuka GyfAer MeHATHCA, TO' IIGJOCH IPHAYT B [BIKEHHe.
. Ilpn namenennu pasHoCTH: Xofia Ha ‘BeNWIHHY. A qe_pes OKy-
asp--TpyOoH mpoiinyr AfA moxoc:

TounocTs- MeTO/{a- 0UeHD BEJIHKA, u6o cmemeﬂue 80, 1 no-
" JIOCHI - ynammnaeTcﬂ Ges Tpyna: Ilpm Taxom -cMemeHmm.
A=0,1A=0,5-10"¢% cM, 910 Ha gamue [=10 cm mosBoamr
3aq)mccnpmsarb m3MefieHue MOKABATeILd upenomnenna Ha
0;5-10-s.

HeoGxonmmo paccRaaa'rb 'renepb 06 nmepcbepome’rpe
ApYroro Tuma, He HCIOB3YIOMEro ABJOHN® IPENOMICHHUA.
910 maTepdepoMerp, CO3NAHHbI aMEPUKAHCKEM (U3HKOM
Anp6eprom . Maiikensconom (1852—1931). Tpyano mepe-
'OLEHATH Ty POXh, KOTOPYIO OH CHIrPail B HCTOPHE Ppusmrm
(7 puckHy fiake Ha Gosee. CHIbHOE YTBePIK/IeHHE: B MCTO-
pHA Uen0BeYecKoil MECHH). €. IOMOIIBIO. 3TOTO. mx'repd)epo-
MeTpa OHLI BIEPBHE YCTAHOBJACH (aKT HCKIIOIATENHHOM
Ba/KHOCTH: CKOPOGTH CBETA. B HANPABIEHHAX: B0 HONe-
_pex 3eMHOi opOuTH ommaxosa. J1o anatm'r,, 9T0 CKOPOCTH
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. Puc. 2.7, N R
' CBeTa He CKIAJBIBACTOA CO CKOPOCTHIO IBHKEHHAA JAMIIH, [a-
0@ cBeTORYI0 BCIEIUKY, IO TeM MPABHJIAM, HO KOTOPHIM.
CKJIAJ{HIBACTCA -CKOPOCTh ‘HYJH ‘CO CRODOCTHI J(BWKOHEA
cTpenka ¢ pymbeM. OTKpPHTHE HTOr0:3aMeYaTEIEHOTOAKRTA
OPHBEJIO 'K CTAHOBJIEHUIO ‘TEOPHM ‘OTHOCHTRIHLHOCTH, K KO-
PEHHOMY. IEPECMOTPY ‘CMBICHA."OCHOBHEIX HAYUHEIX IIOHA-
THE — JJAHE, BPeMeHH, Macchl, ‘meprmu. Fo 06 -aTOM
pedsb 'y Hac BOgpexd. A-o6 unTepdiepomerpe Matikenscona
HAM CTOHT JOFOBOPHTH CEHYAC, 'TaK 'KAK -ero -3HATAMOCT
OUpeReNACTCA He TONBKO MECTOM, 3aHAMAEMEIM B HCTOPHH
_ chi;[a'nxn, HO # TeM, UTO JI0 CEro BPeMeHH TPOCTEIS TIPUHIH-
OBl - JIe;KAIMHEe B -0CHOBE '€r0 KOHCTPYKIHH, HCHOXB3YRTCH
I M3MePeHHA [JIWH W PACCTOAHMmE. . _ - -
‘B oroM .mpuope mapanienbHbll MYI0K MOHOXPOMATH-
9eCKOro-cBeTa magaeT ‘Ha MIOCKONAPAINICTEHYI0 MIACTARKY
P (puc. 2.7), NOKPHTYIO GO IITPAXOBAHHOM CTOPOHEI TIOTY-
+TIPO3PATHLIM Ci10eM cepebpa. ITa MIACTHHKA TFOCTABICHA
"IOR YIVIOM 40° K MafaiomeMy OT MCTOYHEKA JYYY- M HeJdT
‘ero Ha [Ba, OJWH W3 KOTOPHIX HAET NAPAJJIEIbHO Mafaio- .
memy nydy (x sepramy M), a APyroi — mepueHmuKy- .
asapHO (k 3eprany M,). Pasnenensprie .ayqn TAJA0T, Ha
00a -sepraa’ HePUeHAHKYJIAPHO H BOSBPAMAOTCA B Te
calteie MecTa 101yIPO8PauHON NIIACTAHKE, B3 KOTOPHX OHI
soimn. Haskjistit 1yq, BepHyBmAiiCs OT 3ePKaja, MOBTOPHO
pa!,:m'ennﬂe'rc_n Ha miaactmHEKe. JacTs ccBera BosBpamaercs
B HCTOYHEK, a APYyras 9YacTh.NOCTyHmaeT B BPHFEIABHYIO
T.p;lﬁy, Ha pacynxe Buguo, wre myw, maymmis 0T SepKand,
CTOAIEr0 HAUPOTHB TPYGH,: TPH: Pasa IPOXOKHET Uepes
CTeKIAHAYIO {IACTHHKY C LOJYHPO3PIIHEIM citoem. Tlo-
aTOMy Mg 06{bcne‘1enna ‘PaBEHCTBA ONTHIECKHX TYTeH MIyY,
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naymui or 3epxana Mj, mpomycxaerca aepes KoMIénca-
UHOHHYIO IJIACTHHRY P,, BIeRTHTHYIO mepeoit, HO ﬁea no-
JyOpo3pavHoro CIOf.'.

B mone spemma Tpy6m Gymyr naﬁnmna'rr,cﬂ npyromﬂe
_KOJbIA, COPTBETCTBYIONHAE MHTePPEPOHIHH B BOJLYNIHOM
cioe (TONMEHA KOTOPOTO DABHA DPa3HOCTH paccm’anm‘i
3epKaj OT MecTa pacIeNjeHHs jydeli) mepBUIHHX -Jrydeit,
o6pasyomux KoHyc. Ilepememenme ommoro ms sepxax
(smampumep, 3epkana M, B HONOKeHNe, MOKA3aHHOE NYHK-~
THPOM) Ha 9eTBepTh [IMHKE BOJHH GYAET COOTBETCTBOBATH
HepexoRy OT MAaKCHMyMa K MHHEMYMY, T. €. BHI3OBET CMe-
meRue KapTAHEH HA MOJKOABNA. JTO MOKeT OHTH OTYer-
auBo ormedeno HaGmiopnareseM. Takum oGpasom, B duone-
TOBHIX JydYax TYBCTBHTENBLHOCTD nn'rep(bepOMe'rpa Gom,me
gem 100 BM.

Iloasnenne Ha chene Jnasepos IPOU3BEN0 PEBOIOIHIO
B TeXHHKe mHTep{epoMeTpUH. ,

" Heno saxmiouaercs B caemyiomeM. Bpema manyuemus
aroma pasEO 107%—10~°'c. Exmauunnii akr manydesums
COCTOHMT B MCUYCKAaHUE myra BoaH. Ilockoarky Bpems. m3-
Jy9eHEA CTOJb MaJo0, TO, HECMOTPA HA GOMBIIYI0O CKOPOCTD
cBera, Myr odenb koporkmit. Horma Mu pacmennsem ayw
Ha 9acTH, 10 mHTEPHEPUPOBATH MOrYT TOJBKO fBE JACTH
' OJIHOTO ¥ TOTO }Ke Iyra BOJH. JTO 3HAIHUT, UTO OfME OTpe- '
30K CHHYCOHJIH IO/KeH CYMeCTBeRHO IEePEKPHTECA ¢ AAPY-

-rEM orpeskoM. Ho mns aroro, pasymeercs, me€oGxopmmo,
9T00H PasHOCTh XOHa MEXKNY pACIenuBOIUMECH 9acTAMHU
J:yqa OblJIa 3HAUATEJHHO MEHBINE AJIHHH LyTra.

MaxcumanbHasa pasHOCTH X0fla MMy JydaMm, npu
KOTOPO# MorkeT HabaiofaThcs HMHTepdepeHUnHs, HOCHT Ha-
‘3BaHbe norepenmou ATEHEL. Has ceera aro fonm M-
aEMeTpa.

Ho cmorpmre, cromb paan-renbno MeHAeTCA cmyaxma
npa Ja3epHOM H3NyIeHAH. JIazep HempepHBHOro AeHCTBAA
cosfiaeT (OTOHB CTHMYJMPOBAHHOTO HBIYYEHUs, OTHPAB-
NAIOIEecs B IyTemecTBHe B OJHON M Toi ke (ase. Wi,
. TOBODA ‘Ha ‘BOJIHOBOM f3HIKE, IYTH BOJNH, MCXOJAMHE W3 |
PaBHHX aTOMOB, HAKIAJHBAKTCA APYT HA APYTa, CO3fiaBas
Kax OBl eIMHYI0 BOJHY. Rorepemnaa AJMHA TPaKTHIECKH.
CTAaHOBATCA HEOTPAHATEHHON ¥ BO BCAKOM Clydae m3Mepsi-
eTcs MeTpaMH B KHIOMeTpaMu (Hjeal:, Kak BCETa, HENo-
CTHKEM; ‘HO #° HO CTAHY OCTaHABAMBATHLCA HA . pasnnqnmr
q)amopaxl BIAHAMUAX HA KOTEPEHTHYIO MJINHY). ’
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Ionb3ysck Ma3epHBIM CBETOM, MOMKHO CTPOHMThL HHTeD-.
. pepoOMeTPH, MO3BONAIOMAE PEIIATh 3a/la9M, KOTOPHE paHee
CIUTAJHNCH HEOCYMECTBUMEME. TaK, CKaskeM, P OOKIIHOM
UCTOYHUKE CBETA 3ePKAJIO uHTep(beppmeTpa Maiirenncona
MOKHO CMeI[aTh JIIIb HA BeJWYMHE HOPSANKA MEJLIEMETpa.
Ecuau sxe CBETOBOM JIYT CO3/AeTCA JIagepoM, To IyTh Jy4a,
Hafaomero Ha 3eprano M, Mo:KeT OHITh PaBeH HECKONb-
KHM CAHTHMeTpAM, & Jy%a, oTpaikeHnoro or M 2 JeCAT-
KaM MeTpoB.
. .. NurepdepomeTpsi ,u.rm xom'po.)m ccbepmmocu JNUH3
M({ryr GBITH 'A3TOTOBIECHH ¢ OTHOH-eMHCTBEHHOH IOBEpPX-
HOCTBHIO CPABHEHHS, B TO BpeMA KaK, HCHOJB3YA OOBUHBIA .
cBeT, ¢.H3MEHEeHWeM pajAyca HCHHITHIBAEMO# JWH3H HDH-
XOMIOCH MeHATH M 3TAJOH CPaBHEHHA (TAK KaK HeJb3A
(338 1) pa60TaTb ¢ GoapmuMu pasEocTAME Xofa). ME yike
e TOBOPHM O TOM, 9TO AHTepEepeHINOHELEe KaPTHHb
CTaqd HeCcpaBHEHHO fpUe, a .I03TOMY anannsnpymmn jer- .
Ko §, 0onee TOUHO. -
B03MO}I\HOCTL 06XOJ1PITBCH Gea. Komnencamm onTmye-
CKOTO MyTH OFHOTO W3 Jydeii MO3BOJAET H3TOTOBIATH WH-
TepdepoMeTpHL COBEPIEHHO HOBOTO THHa. CTAHOBHTCA BO3-
MOKHBEIM, CJIEANTE -3 cmeménmﬂmn NJIOTHH, T€0J0THIeCKIM
upemimM, KoJeGapmamu 3eMuol Kopul. OTparkas masepHsii
CBEY OT Qﬁ’BeKTOB HaXOAAMAXCA Ha GOJNBIIOM PACCTOSHUH,
n a‘acwannﬂﬂ ero maTepdEepHpOBaTH C HCXORHBIM, MOMKHO -
IPOU3BOUTH TOYHHE H3MEPEHHA CKOPOCTH JBHAKCHMA Ta-
KHX 061>emon. ! :

-,JIAB.EPHBIE I/IHCTPY.MEHTBI-

YchoncTBo coanammee Na3epHHI Ty, KOHETHO, MO3K-
HO' HagBaTh HpUGOPOM, TOCKOJIBKY OHO HPEMEHAETCA IS
auanma, _KomTpond, " HaGmiofgennii. OpHAKO, B OTIMYME
OT APYrMX ONTHYECKEX IPHGOPOB, HeCPaBHEHHO OOubmiee’-
3HAUYeHMe JIazep mMeeT B Ipombimiennoctn. Mcmoassosa-
HHe | {/1a3epOB HACTONHKO 'BCEOOBOMIIONIE, UTO MH OyaeM .
K némy 'HEOJIHOKPATHO. BO3BpamaThcA. B aToM maparpade
MBI OCTAHQBHEMCH Ha OpHEMEHeHNAX Jasepa Aus o0paborku,
Ma're\pnanon Ech ‘H¢ HYKHA GOJIbINAs . MOIHOCTh, TO .
MOKHO BOCIOJIb30BATHCA KOMIAKTHHIM HEOAMMOBHIM Jase-
pom. GepfimeM @Toro nasepa ABIAETCH, KAK YKe TOBODH-
70Ch; CTeKTO, lernpobannoe Heonmmonm. CreKIAHHbIE CTep-
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xeHs mMeer mymEy 50 Mm M pmaMerp 4 MM. Bemmmxa.
CBeTa, IPOM3IBOJAIIOrQ HAKavKy, [aercs KCOHOHOBOMR paM-
noit. A Taro uro6n m36eaTs MOTEPH CBETOBOM: SHEPTHH,
JaMua ¥ CTEePKEHb BJAKIIUCHH: B nmummpmecxylo Ka-
Mepy, KOTOpas OXIaKJAeTes. BOAQIL.

Hasr pasEooGpasHEIX IPEMEHEHNIT 9TOD: AV nonoﬁnoro
HHCTPYMEHTA . BAKHHL CIGEYIONAE Oero CBOHETBA: BO3MOMK--
'HOCTh JIOKAIM3aIMN JHEPIIH: HA HMCKIIOYHTEIRHO Majioi
IJIOINA{H,"” BOBMOKHOCTD TOYHOH MO3HPOBKE MQPIWH. 3HEp-
THH, BO3MOJKHOCTD HOARWX aHeprmm Oes npnuenemm Ka-

T OpPOBOIGB WA KOHTaKTOB.. -

. XapaKkTepHO IPEMEHeHUe Jasepa B 4acoBOik npommm—
nenoctn. BceM Xopomo #3BECTHO, YTO- JAGH H3TOTOBJIIA-
10TCA Ha (KaMHEAX». B0osMO)KHO, YATaTENh I HE 3HAET, AJNA
4ero HYsKHHI B 4acaX MalieHBKHe DYOWHH, HO 9T0O X KOJH-
9ecTBO ONpeJiesifeT KAYeCTBO IacoB — €My, KOHeIHO, H3-
BecTHO. B py6mmesmx maii6ax namo 6ypaBETs 0TBEpCTHA.
Bes momomu nasepa sTa omepanusa 3aHEMAIA HECKONBKO
MHEYT [J1 RaKIOF0 KAMEA. Temeps mpomect MOIEOCTHIO
ABTOMATHIUPORAH U 3aHAMACT e CeRyEAs. Ecan yzeers,
910" 9MCHO -KaMHel, HyMHELX NPOMEINISHHOCTE, H3Mepa-
eTC MHOTHME MEJIMOHAME B IO, TO 3HAYEHUEe BTOFQ HME-
- HONBIOBAHMAS: nncrpymem:a CTRHOBHTCH COEEPINERHO’ Ove-
ROJHBRM. . . N .

TewM e UEIAM CIYMRAT naaep B aIMa3HOH HPOMBIILIEH-
gocru. [Ipy maroToBIeHAR aIMASHEIX KaMHOH FIf IPOTAK-
KO uiad OypeHNs Jasep OPUMEHAETCH KaK HMHCTPYMEHT,
¢ IIOMOM{BIO-KOTOPOT0 KaMHIO MOKHO LpHAATh Mi06oil mpo-
¢map @ mpogesaTh B HEM OTBepCTHE BINIOTH JI0 DPasMepa.

. B 'HECKONBKO MHKpoMerpoBl |~ o .
~ Ho a mpepean pasroBop 0 HpOM3BOJCTBE IacOB. JIaaep
OKagHBaeT eMy.elne OJHY: OOJBITYIe YCIYTY: NPHBApHBaET
OPY/KUHY K IACQBOMY, MeXaHU3MY. Buosne oweBmaHO, 9T0 1
BO BCeX ApYrmx o0nacTaX OPOMHILTEHHOCTH, THe Tpe-
Gyerca TOYEYHASR CBapKa (& COBPEMEHHAS TEXHHKE HMEeT B
" 9TOM. KPAHHIOW. HYJELY), MOMET ¢ GOUBIINM YemexoM ‘mc-
‘IONB30BATHCSE: JasepHHE jiyd. OTpPOMHEINM. JOCTOHHCTBOM
TOHYANHIETO JyJa ABIACTCA TO, YT0 HET 3A0OTH 00 oXpane
H OXJOKISHUR JacTeik, mcegmnymmnx c Mec:nom, mope-
JRAIBM CBapKe.

Ve, TPUBMANBHBIM. CTANO. HCHONB30BAHIES naaepnoro
BHCTPYMOHTa Kak HOKa NS BHESHBAHRR HOGEX KORTY~
pes H& noam ua'repmne, ; /
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" Voomsmem o6 OHOH HEORHAARHOM ofxacTH mpuMere-
HOA Ja3epa: JIA PECTaBPamUd MpPaMOpPHHIX CRYIBOTYD.
ArMocdepa XX- Bexa, yBbl,— JaNeKO He YHCTHH BO3RYX.
Pasnmuniie Bpeyubie Tass, B TPESKNE BCETO OKHCH CEPHI, -
ofpasyror Ha Mpamope uepHylo Kopry. Hopxka sra mopm-

- ¢Ta H|, 1103TOMy Kak ry61<a BOATHIBAET BJ’IaI‘Y u AOIIOJIH]I-

TeJIbHbIe J03H BPENHEIX BEIECTB. Ynanenne KOPKH MeXxa-
HEYeCKAME ¥ XEMHYECKEMZ CPENCTBAMHE MOKeT IpHBe-
CTH K Topue CKYJIBUTYPHL. , HeiicTBya ke asepoM B
nmnynwnom Desrmve, y;(a.wmlo'r Ko)pny, He 3aTPOHYB
Mpamopa.

] Hpn Iomoma naaepa Ha, yrnexncnom rase ocymec'mm{- :
eTca poc:r ancTaJmon 693 THIJICH. Hponecc 9TOT HE HOB.
Torm BEICOKOH YaCTOTHL. npnMeaﬂnncb yiKe JaBHO JIIA TAKO-
IO, Bmpamnnafma anma.nnon, HO He A [{WIIEKTPUKOB,
oﬁnanalonmx CJIMIIKOM, M8JIOH TeIIJIOII_pOBOI(HOCTI:IO Ilpm .

‘IIOMOIIUZ[ naaepon ceiigac p&CTHT 0e3 THriei Jc.puc'ramm

HHE0DATOB H APYTHEX OUeHDb HY/KHEX BemecTB. Baxmocts
6e3mrenmmro pocta. KPACTAWIOB 1A HYKJ MHKPOIIEK-
'rponmm HEeBO3MQJKHO IIEPEONEHNTD, 60 MINITIAOHHEE IO
npuMecedl ‘MOTYT -CHIpaTh OTPHIATEJBHYI0 POib; 'a m36a-
BHTECA O TOT0, 9T00H Kakie-1mb0 «BPEMHBIE) ATOMEI He~
mepemuIm 3. MaTepuana TATAA B xpnc’ram;, IPAKTHIECKH
HeBOBMOKHO. -

1 me 6yny oc'rananma'rbcﬂ HA ouncamm Ronc'rpynnnn

. coorseTcTByiomero ammapara. ‘O pocre Kpnc'ran.uon a

peds Bo 2-if kumre. Hax ¥ B cIydae TOKOB BEICOKOH dacTo-
THL, Jyd Ja3epa co3faeT HeGOJBIIYI0 PaCIIABIGHHYIO  30-
HY, KOTOpas MeJIeHHO TIOJ[BOJAT BEI[ECTBO K pacTymemy
KpucTamIy. MHe Kakercss BepOATHHIM, UTO MCHOJB30BA-

_ Hme Jlasepa noa‘ecnn'r npyme MeTOJ.U:I Bmpanmna}ma Kpﬂ-

cmn.uon. S e

(DOTOMETP.I/IH L
am;mm !ICTO'IH_EK CBETa MOJKHO OxapaKTGPKBOBaTb '

:—mepmen, Kotopyio om manydaer. Opmaxo BQ MHOrHEX CIy-
Jagx Hat HHTEpecyer TONBKO T4 YaCTh IOTOKA JHEpruy,

" KOTOpasd NPHPONHET K BPUTEJbHOMY OMymieHmio. Taxolt

ocoﬁennocwuo oﬁnanam:r KaK MEI TOBODPWJIH, BJIEKTPOMAT-
HUTHEE B onm,x JTHHEL KOTOPHX aexar B npe,qenax npa-
MepHO ot 380 ‘mo 780 mM. -
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chnpm-mmaemmn MO03-

Ya. , . TOM CBeT xapamepnaye'rca
I‘ 0r— " : apRoc:ruo ¥ IBeTOM. Echﬂ
Lk I A conocwanm‘h 3pm'e.n1.nme.
08} omymenus, Romopme coajia-
: L \ I0TCH CBETOM PaBHOM METEH—
08 i _+ .1} cmpHOCTH, HO pasnpn AJIH-.

r ; - "B BOJIHH, TO OKa)Kercd,

?Q{ _ gro Hambonee -APKEM - raa-
- / . \ | 8y npenc'raBJmeTcﬂ nc-roq--.
02 ~ [ HEK CBeTa,. [alOIMuii' BONHY -
. - || noEEO# 555 [HM, 9TO COOTBET-

(1} Sl cTBYeT 3enenomy nne'ry
400 500 600 700 Bocnpnﬂ'me‘ cBETa MOXK-

- A M Boii - pEmuoCTH (phc. 2.8)
— —— Ro'ropaﬂ HOKa3kBaeT (B OT-
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AMuHOM n.nmm Onna\xo TEXHEKH .. OCTABIAIOT a'ry ‘KpB-
BYI0 BHE' BHUMAHHA ‘O npenoc'ralmmo'r ri1asy BHIHOCHTH
Ccynenie 06 nmerpanmmn CHIe CBera. I/Ina Ho 3TOMy
nyTH, HAaio Bmﬁpa'rb ‘Kakoi-To Manonmm ACTOTHHK ‘cBera,
a 3aTeM CPABHEBATH.C HAM npyrne HCTOUHUKE, 3a eNuHu-
ne#l CHJIE CBeTa J{0JIT0 coxpammo% Ha3BaHWe cBewH, n6o
_TepBHe NONHTKE BHOOPA. 9TANOHA KaK paa 7 ' 3aKJII0Ta-
JECH B TOM, 9TOGH o106 paTh nexo/e c'rannap'moe niams
cseun. He. ﬂanOJIHTCH ¥ - FOBOPHTH, KaK 3TO 'rpy;m{o
CAeNATh. ’

Me,xnynapo;umn a'ranon, OPAHATHA HA ceromm, npe,u—
craBusér co0oif pacKaleHHO® gepHOe Tello. ~Ma'repna.nom
c:rymm- IIaTHHA. IIepHoe TENO WCHYCKAeT CBeT, Waiy-
. yaeMHil NIATHHOM, HATPETOH 0 TEeMIepPaTypH IIaBjeHns,

" T.e. ;0 2046 K, wepea meGoIBmOE OTBOPCTHE. -

Efmnuna CHIH cBeTa NOJYyYMJa Ha3BaHHe KaHJeJH
(«cBeuan_ mo-naTHHHE). Memnynapognoe onpeneuenne cra-
paercs: B36eskaTh IPAMOTO yKasaHUA Ha Temnepa'rypy cBe-
veHnA (4T00H HE BHECTH OmHMOKH, CBA3AaHHEIE ¢ W3Mepe-
HEeM 're\mepa'rypm) Iloaromy nannena onpep;enﬂe'rcﬂ TaK:
ecm B KavecTBe MCTOUHMKA B3ATH IVIATHHY, HaXOAALLYI0CH
B COCTOAHHMM 3aTBEePAeBAHAA NPH HOPMAILHOM a'mocd)ep-
HOM JaBJ6HMH, TO IUIOMafb */,: 1078 M2 Aaer B Hanpapie-




HEH, HEPUEHAKYAAPHOM . nonepxnoc'm, cmxy CHOTA - pan-
BYI0 ojHOM KRaHpeae. =
Ha nocrq'mtmo GONBIMHEX PaCCTOAHAAX WCTOUHHK cBe'ra
npefcrasusercsa Touxolt. Mmenno B sTHX crygasx u ynobuo
H3MepATE CHAY cne'ra. Hoc'rponM OKOJIO TOYEYHOTO HCTOY-
HUKA chepy, BRCNHM HA HTofl HOBEPXHOCTH YIACTOK n.no-
mazeio S. Tloneans § Ha KBajgpar paccToSHEA OT MEHTpa,
MH DOJAY9EM TAK HasHBAEMHIH TesecHHE yrox. Enmpurei
TEJNECHOr0 yraa sBjasercA crepaguan: Ecam Ha cdepe pa-
AYCOM ONMH MeTP BHPE3aeTca miomajKa §= =1 M2, 70 Te-
ABCHHH | yron . paBeH- ONHOMY CTepajiHany. . .

CBETOBHM NOTOKOM' ‘Ha3HBAIOT CHAY CBETa Toqeqnoro
ACTOYHMKA, YMHOKEHHYI0 Ha BEeJW4HMHY TeJNeCHoro yria.:

Hyc'n; BaC He CMYIIaeT TO OGCTOATENBCTBO, 9TO CBETO-
‘BO#i mOTOK ofpamiaercs B HYJb; KOTAa pedb UAET O napan-’
JeABHHX JydYax. B mogo6anx cnyqanx HOHATHEM CBETOBOTO
NOTOKAa He mOJB3YIOTCA. :

3a. enuBHIly CBETOBOrQ NOTOKA npnmmae'rcﬂ JOMeH,
‘PaBHHA HOTOKY, KOTOPHE HOCHJI3ET TOYEUHBIH HCTOUYHDK -
¢ cmIOfl cBera.B OXHY KAHRENY B YroJi, paBHHH OfHOMY
cTepajmany. CyMMapnmﬁ CBETOBOM MOTOK, H3AYIaeMHH
TOUKO BO BCe CTOPOHH, Gymer paBEATHCA 4% AM.

Cama cBera xapakTepusdyeT MCTOYHHK CBeTa BHE 3aBH-
cnuoc'm ‘0T ero HOBEPXHOCTA. B To jke BpeMsa CoBepmIeHHO
SICHO, YTO' BHedaTaeHue GyAeT PasiW4HEIM B JABHCHMOCTH
OT HpPOTAKEHHOCTH HcTOYAMKaA. IlosToMy moasaylorcs mo-
HATHEM - APKOCTH .ACTOUHMKA. . ITO — CHJNA CBETA, OTHE-
CeHHAA K eJiMHAIe NOBEPXHOCTA MCTOUHMKA ¢BeTa. fIpKrocrs
H3MepAeTCH B crrabbax: OfWE cTHALG paBeH Kamjexe, HO-
NéJleHHO# Ha KBaJPATHHA CaHTAMeT].

Opus ¥ TOT 3¢ UCTOYHUK CBETA npmleceT PaBHYIO cne'ro-
BYJO 9HEPTHIO-K CTPAaHAIE PACKPHTON KHATH B 3aBECHMOCTH

- OT TOTO, Iie OH HaxonmrcA. [lns umraTeNs BasKHO, KAKOBA
OCBEHIEHHOCTH! yIaCTKa HHCHMEHBOTO CTOJIa, HA KOTOPOM'
NeKAT KHAra. Fcan pasmep mCTOMHWKA HEBENHK (Toueanmnir
ncroqunn), 'roi OCBEMEHHOCTh PABHA CUJe GBETA, NOJeJIeH-.
HOM\ Ha" KBAZIPAT PACCTOARMA™ OT mcToYmmKa. Ilouemy ma
kpajipar? OTBér sICEH: CHETOBOH HOTOK OCTAETCH HEH3MEH-,
HEIM BHY'TDR aanaﬂnoro TEJEeCHOTO . yTia; Kak .OB Jajexo
M Hu yman of ceetameiics Toakn.-Hy, a nnomans cd)epm
B IJOMARb YYACTKA; Bupeaaemoro BaJlaHHKM TeJEeCHHM -
yriom, 6¥ny'r actm oGpario IPOmOPIHOHANBHO KBafpaTy
PACCTOSTHUS .. JTO TPOCTOE - NPABUNO HABHBAIOT BAKOHOM:

3 Onspka pna Beex, Kb, & | . 65
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OGPATHEIX. kBagpaTos. MayeHus paccToAnuo IATACHOR KHH-:
TH 0T MaJIeHBKO# JaMIOSKE ¢ 1 10 10 M, MBI YMOHBIIEM OG-~
Bemennoc'rb OTPAHANH HKHAA B cTO0 pas.. )

‘EpmApTma  OCBeIEHHOCTH — JIOKC. Tauyzo ocnemea--
noi;'rr, co3j|aeT HOTOR CBETA; panmﬁ 1 :mz Ha IIOmafH:
B 1 M2 : :

OcpemeHnOCTS B 6eanyHHylo 809B pasHa 0 ,0003 “ax,
Tak =ro. KOrga Mal TOBODHM: (HH .3MH HO BHJHOY, TO" OIpe-
AeiseM OCBEmeHROCTD, pTO# caMoit «3rmy. B nymmywo .HOuL
OCBEIIPHHOCTH ‘PABHA 0,2 ax. Yro6u  umraTh, HE HAIPA-
rag raas, TpeGyercA OCBEH{eHHOCTD 30 ax. Ilpm xumso-
CHOMKe- BKIIOUAIOT MOIIHKIE HPOSEKTOPH M nono;m'r ocse-
mennocTh apeametos Ao 10 000 ax. _

- Ho. Mm1 HuYero eme He -GKa3afd o - npnﬁopax, Ro'ropme
CIYKAT Jsl HW3MEPEHHA, CBOTOBHX IOTOKOB-H OCBENIGHHO~ -
<1eit. B macronmee BpeMs TaKWe HBMepeHHA — He Ipob-
aema. Daxruuecku MH JeiicTByeM HMEHHO TAK, KaK HAJO.
ORI0 OH - MOCTYHHTDH, 4B HOBO® ONPENENCHEe KAHIEMN.
Mu m3MepsieM JHePrmi0, NAAAIOIYI0 Ha (OTODIEMEHT,
a - mKary - hoTosmeMenTa rpagyHpyeM’ B JNIOKCAX C y‘IeTOM<
KPHEBOMH: BUNHOCTH.

CymecTB0BABHIN® B IPOILIOM BEKe dm'romerpm paﬁo'ra:m
IO DPEENUNY CPABHPHEA APKOCTEH BYX OCBEIEHMELX CMEsK-
HHX promanox. Ha onpy ms HEX magax ceer, CHIY KOTO-
poro M Xorend nsmepn'rb. C. moMompI0 : HOXUTPEX HPE-
CIOCO0eHnit CBETOBOil WOTOK YMEHANIANW. B H3BECTHOS.
9HCII0 pa3 TaK, ITOOL-B-KOHIE KOHTIOB :CMOIHEe. nmoman-
KH 6wm ocaaemeam OJWHAKOBO.

'ronorm(bnﬁ

Cozganne 1a3ep0B 3HAMEHVET HOBYIO 3II0XY B PA3BATHH
Haykn m Texumku, Tpyxmo Hadita Takylo ofaacTh 3mamma,
B KOTOPOJ cmMynnponarmoe nanyqerme He ompmxo 651
HOBHIe BO3BMOKHOCTH.

B- 1947 r. II. T'abop npemmfzmn HCIOIE30BATH -KOTe-
PEHTHBIA -CBeT -AJIA . HONTYIeHUA -H300pakennss o0BeKTa Co-
BEPIICHHO ‘HOBHM cmocoGoy. Hosasg Texmuxa,. modyums-
mAA HABBAHEE roJorpadum, KOPEHHEIM: 06pPa3oM. OTIAYAeT-
ca. or pororpadumu. Tosorpadgua cranosmrca BozMOKHOM
" TOABKO IUMB OAArOAAPSA - 0COGEHHOCTAM:- CTHMYIHPOBAH-
HOI0 HM3AYYEHHA, OTIHIAIOMMAM er0 OT OGHYHOrO CBOTA:
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VoA o
- Eme pas. noguepiaeM, ¥To DpR 1336PHOM H3IYIeHNH HOY-
TR BCe (JOTOHH . COBHAKAIOT IO BCEM - CBOUM IPUSHAKAM —
7acToTe, (ase, MONAPHIANAN U HANPABIEHHIO PACHPOCTpPa-
menus. JlasepHHii JyY pasMbIBaeTcH B HIITOMKHOM CTeme-
HU, T. €. MO)KHO HONYYNTH YPESBHYANHO TOHKED Jyq Ha
GoIpmAX PACCTOAREAX OT UCTOUHAKA, Ja3ePHOMY JIyuy
CBOMCTBEHHA OYHL 0ONBINAA KOTEPeHTHAS JJIWHA (IIHHA.
nyrasoxn). Baarogapa. mocaenmeny. 06cTosTenBeTRYy, (0RO~
TO W B&KHO JVIA rolorpagum) Bo3MOMEA HHTEpepeHnEs
PaCHSIIeHALIY, Aydeit ¢ GOMBMOH PA3HOCTHIO, XOJA.
-Bepxuas 1;33:‘;%. puc. 2.9° mosicHAeT. TeXHHUKY _HOXYyde-

HBA roorpamiut. HaGmiogaemmii o65exr. ocsemaercs mm-
Poxhs HecHAEAE (TT0GH He HOBPEAHTH 0GHEKT) TAREPHHM
ayroM. OFEE_T TOT jKe AYY PACCEHBAETCH OGHLEKTOM X OT-
pasraercs, 8ePRAIOM, KOTOPO® CO3AAET .TaK HAZHBASMYIO
omopmyio . soany. Jlpe BoaHH. HaxiapmBatored. Ilpome-
xomur mgTepdlepentmy, KapIEHA KoTopoi (HKCHpyerca-
doromaacTHIRAL, o e S

Jeraiat
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Puc. 2 10

Bamanm‘e Ba pme. 2.10. Cmepxy mokasan 06’beKT
a  OOJ - HEM — €10 «nsoGpameHue». ‘Mit me orosopuamCh:
9Ta CAOMKHAA KOMOMHAMHA TEMHBIX I CBETJIBIX KOJel[, Ha3hl~
BaeMas roJ0rpaMMoi, AeHCTBUTENBHO ABIACTCA u306paske-

HiEeM 06beKTa, HO TOJbKO H3oGpaskenneM ckpuiThiM. ['ono-
rpaMMa- :COREePHHUT MONHYIO nmbopmaumo o6 ob6beKTe,
TOYHee — IIONHbIE CBefeHms 00 3JIEKTPOMATHATHOR BOJIHE,
pacceAHHO# MMaXMATHHIME (UIypPKaMM. (Do'rorpacimﬂ He
COJe)KAT TAKUX BCEOGHEMIIOMMUX CBEJEHMI. JIquxm $o-
TOCHEMOK TOYHO IepejaeT BCe CBONEHUs 00 HHTeHCABHOCTH
paccesmubix nyueit.” Ho Begs BonHa, pacceammas yoloi
TOUKOH 06TLeKTa, MOMHOCTHIO XapaKTePH3YeTCs He TOIBKO
CBOeif MATEHCHBHOCTHIO (aMmimTymoit), Ho u dasoir. T'omo-
rpamMmMa — 310 HHTepQEpPEHIEOHHAA KAPTHHA, M KKAaA
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RaK B J00yio POTOMNACTHERY; TONOTPAMMY: IPOABIS:
'IOT 3a1(pennmo'r U XPaHAT CKOJBKO. YTOAHO BPeMeHH.. Kor-
Ka HaM 3aX0deTcs MOJI060BATHCA HA CHATHIR 00BbeKT, MH
o6:1y‘mM, KaK 3TO0 NOKAa3aHO HA HUKHEH 9acTé puc. 2 9y
- FOOTPaMMy CBETOM TOTO jKe jlazepa, BOCCTAHOBHB T€OMeT-
pmuecKOe pacHoJIO’KeHHWe, HWMeBImee MeCTo HpHh' c'bemce'
JyY Nnasepa HANPaBAM TaK, KAK IieJ Jayd, OTPaKeHHHH OT
‘deprana. Torga Tam, Thoe HAXOAWICH oﬁmem*, BOBHHAKHET
u30bpasKenme TpefMeTa, B meane TOJIECTBEHHOE TOH Rap-
THHE, KOTOPYIO BHJeN IJas.

Teopnn HOJYI6HHST TOTOrPAMMEl ME He "MOJKeM Kacau—

. OcHOBHAA HfieA -COCTOMT B TOM, YTO TPHE OCREMEHNH
ronorpammm BOSHUKAIOT PACCESHHEIe BOJNHH, 00Jaaomus
TeMH Ke aMHNHETYAaME B (adaMm, KOTOpHe coana:m 9Ty
FOJIOTPAMMY. TH BOJHH CKIA[HBAIOTCA B BOJIHOBOR q)pom‘,
TOFKIeCTBeHHb TOMY BONHOBOMY (POHTY, KOTODHH C03-
'Kax ronorpammy. IIpomcxonur csoeoGpasnasn pexonc'rpyn-
15 BOJNHH TP OCBEIEHHH TOJIOIPaMMEL B TeX ke ycaoBE-
AX, B KOTOPHX ocBelancs oOBeKT. Bnaronapﬂ a'romy
coanae'rca usoﬁpamenne o0BeKTa. ‘

} I/Iccne,uonamm B 0GiacTm romorpadum nponomuaro'rcn.
Ceiiuac mMeeTCs BOSMOKHOCTH HOXY4aTh LBETHEE u3o6pa-
’KeHHUA. Bo:-momno Yle‘Il]IHTB pesy.nmaTu, CHEMAaA - He~
cxom,Ro FOTIOTPaMM ¢’ pasHuX nosinmii. Haxoden (m 9T0,;
nosKanyit, caMoe BaXKHOe), OKa3HIBAeTCH, UTO MOYKHO pac-
CMATpHBATE TFOJOIPAMMH, Be npuberasg K jasepy.

. VIMEIOTCA. KHHUTH, TPAaKTyIOIde IpeMer ronorpaqmu
B- ,ueTame. T'onorpadua sacnykuBaeT BHEMAHHSA IO TOR
OpuInHe, IT0 ABIAETCS OYeHb eMKAM CIOCOGOM XpPaHeHHS
'rpexmepnoﬁ' mapopmanum o6 obvexre. Ilocaenmee cioso:
B 9T0it 06nachm eme He cKasamo, W Gyjnymee.HOKasKer,
B lqaxon Mepe. rosorpaus: Boiiser B GHT U B 're\mmcy

N [y



- Twapa 8

JKECTKOE SJIERTPOMAI‘HI/ITHOE
MBNYYEHHE

OTKPBITUE 'PEHTI‘EHOBCRPIX JIYYER
mee. yqac'rox anelc'rpomarnmﬂoro cnen'rpa HOPHMEPHO ™ OT
HeCKOJIbKAX JIECATKOB JI0 COTHX - Foiieli. mamomerpa. Eme
6o.nee KECTKH®, T. 6. Goxee xopomo:;onnoxmq ayudn Ha-

BHIBAIOTCS, FaMMa-TyIaMH. ,

aK MHI -y’Ke TOBOPHIIH, gaanaﬂna yqac'mon BIIEKTPO-
MATHHTHOTO CIEKTPA HOBOIBHO ycaoBH:H. Tor mim wHol
TOPMUH ‘HCNOIEBYIOT, PYKOBOJCTBYACH He CTONBKO BONH-
9mHOH [VIEEH  BOJIHH, CHOJIBKO . XaPaxTepoM ACTOYHMKA
mayuenns. Yame Bcero TePMWH (POHTTEHOBCKH® .JIyTHP
HCHOAB3YIOT -JIJisi. W3ITYUeHNs , BOSHUKAIOMEro Opu BeTpETo

HOTOKA: 9JEKTPOHOB ¢ HPeHATCTBHOM. - -
Bmusreany Kompag Pentren (1845-—1923) OTKpBIJI 3TOT
BEL HBJIY‘IGHE}I 8 moabpsa 1895 r. B arm rogs MuorHe $mBH-
KE MDA . UCCIEOBANHE. HOTOKA' BIGKTPOHOB, BUZHHKAIO-
myue B OTKAYAHAKIX CTEKAAHHWX TPyOKax (HEKOTOpHE M3
oTEX frpyﬁox 6Lmn msoGpaienst Ha puc. 2.6 B.3-it xumre).
B.cocyn BuamBanmch ABa.onexrpofa. K- oM IOABOARIOCH
. BHICOKO® - Hampsxenme. 10, 4TO OT KaTOAA TAROM :TPyOKH
_ PacHpoCTPAHAIICA .KaK#e<T0 JydYH, HOH03PeBajoCh AO-
BOAbHO AaBHO. Eme B camom mavane XIX Bexa pasamausie
HCCIef0BaTe N H Ha6aI0/aa; BCNEIIKE - BHYTPA TPYOKH, CBe-
wenme crexsa. Omstamu  Bmibreasma I'mrropda (1844 —
1914) m Ymneama Kpykca (1832—1919) smosne oruernuso
OEJIO0 MOKaBaHO, 9TO pegb HAET O Jydax. Bce yqeﬁnmm
oGomna dororpadma Tpy6km Kpykca ¢ KpecToM, KOTOpyIo
ou cospan B 1879 r., gepes mecarts mer mocue mrropda.
Hpecr oTGpacHBal Ha CTEKJI0 OTIETIABYIO T@Hb. ITOT H3Am-
HBI OIHT JOKASZEIBAET, 9TO OT KaTOHA HAYT KaKme-TO Jiydm
H pacmpocTpausiorca onu npamosamueiino. Horxa ma crek-
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710 majAIoT TyuW; oHO CBETHTCS, 'romum cnon Me'ra.u.na mor-.

- HOm[aeT 9TO nanyqenne. Y
i To, 9ro xaTommize nywm “npenc'rannmr coﬁon no'ron
a.nemponon{ 6rr0 foxazano J. Jix. ‘TocGHOM B 1897 r..
CnmocoGom, 6 KoTOpOM MHL paccKasanm B 3. _KHHATe, €My
YRanock onpeyienTh OTHOMEHHE 8aPsi/ia K Macce deKTPOHa.
Hponzro eme 10—15_aer, m cTaNO ACHEIM; UTO anex'rpon
ﬂBJIﬂeTG)I Me.nmanmen 9acTHNeH DIeKTPHIECTBA.

" Ho MH moBTOpAeMCA H YXOAHM B CTOPOHY. Cegqac HAC
HETepecyeT OTKPHTHS, C/lelaHHOe Pentrenom. OfEaxro stay
rton'ropelmem X0TeN0Ch HOXIEPREYTH, ITO OTKPHITHO Pent-
TeHa IPeJNIECTBOBAI0 NOHAMAHHAIO IPHPOMH! xydeit, mCxo-
AAIEX OT KATOfA. Co6cTBenHo roBODA, IMEHHO H3-32
aToit Heﬂcnoc'm Pentren n paﬁoran ¢ pasimyEsME TPYG--
KaMHL,;’' OTIMIABITHMHECH BBAEMHBIM- PACION0MKeHHeM MecT
BIIAMKE 9JI6KTPOROB B (OPMOH CTORIAHECH 0007109KD.

‘Menguaiimme HOAPOGHOCTH . coGrrTuit- Bevepa’ ‘8’ HoA6pA
1895 r. xopomo wsBectHH: PemTréH HakHHYI KycOk Wep- |
‘HOit MaTepHH Ha TPYOKY, HOTACHI CBET B KOMHAT® B cobpau-
cH WATH AOMOM; 3a6KB BEIKIOURTH - PYORAEERE. Bpocnn

| BArIAJ 'Ha TPUGOD, C KOTOpHM ox padoTain, Pertren same-
-, 9TO CEOTHTCH reRamu pAROM ¢ TPyGKolt oﬁnanaronmn
cnocoﬁnoc'rmo - MOMUHBCKEPOBATH OKPAH ¢ CHHOPONUCTEIN
“Gapmem: PeémTIeH K BepHyaCH, 'BEIKIOYMA pyﬁmmnm{ -
cBeveHHe mponano. Bxmoumn pyOmabHEK — OKpaH “oHATH
sacpermics. Perrren “sman, 4ro B TPyOKe Toif ‘ROHCTPYK-
manr, ¢ 'KOTopoii oH paéo'ra.rl, Kax‘ozmme JyYW -HE MOTYT
npon'm T6es 9eX0JI, HAKWHYTHE Ha TpyOKy, ma éiite npo-
‘GemcaTn depes GONBIION - cnoﬁ Boanyxa. 3HaynT. .. 3Ha'm'r,
oﬁnapy’&ceno HOBO®; JI0'CHX TIOD HE H3BECTHOe H3TyueHie.

Hepnoe cooﬁmenne 0.cBOeM OTKpHTHN PénTren o'mpa-
B B 7KYPHAJ B-KORIe TOfIa. 3a 310 BpeMA OH cyMen Ha-
c:rom,xo JeTAABHO UBYIHTH CBOHCTBA HOBHIX . nyweit, 9ro, -
oo’ CYTH fiesia, /0’ OTKPHTHA nmbpaxnnm PEHTTEHOBCKHEX
ayueit (1912 rt),0.deM y Hac peds Biepenu; HiIero HOBOTO
¥ orHOmennR mKC-TyIel oﬁnapymeno ne 6uno.: Haspamme
¢peHTTeHOBCKIe YTy NPHHATO He Beafle: q)panuyam, ‘QHT-
nwlane W’ AMEPHRAHNH YICPHATH HasBaHHEe,  KOTOPO® gl
OTKDHITOMY ' I meayvdentio caM Pemrren: mrc-mywm.

" HanGosee  saMeqaTeTbHEM  CBOHCTEOM PEHTTeHOBCKHX
ny‘xen, cnoﬁc'tnom, Koropoe ' Pentren: Hecaégosanr H 1po-
mmmc’rpnpon}%nn HepBYI’ 096PENE; ABNASTCH, BX' CIIOCO0-
HOCTH. IFJOXOMNTH. Yepes MAaTOPHAMNH, 'HEHPOSPATHHE -
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. Pmc, 3.1.

cseta. (Puc. 3.1 Hamommmaer, 9TO TAKOro pofa H3OINYTKA
DOABIJIACH B GOJNBINOM KOJMYECTBE CHYCTA  KAKUX-HAOYED
2—3 Mmecsama mocie nepBHX myGamrammid PemrreHa.)

. IIpormkaomas cuoco6HOCTh PEHTIEHOBCKHX Jydeil oKa-
3HIBAET ' HEOIIEHUMEI® yCnyr: Menumuge. CTaHOBHTCA TaK-
7K@ BOBMOMKHEIM 0GHAPY’KeHEE 1e(eKTOB B IPOMBIILIOHHEX
mafenuax. Ilopasurensunle pesyanTarsl peHTreHOrpadum
ABIAIOTCA CJAENCTBHEM TOrO, 9TO pPAa3HHE IO IJMOTHOCTH
BIECTBA LOTJIOMAIOT PEHTTeHOBCKHE JyIH 0-PasHOMY.
Hem serve aTOMEI BEECTBA, TeM MEHbINE OHH HOIJIOMAIOT
ayqd. -

HoBoabHo GLICTPO OBLIO yCTaHOBJIeHO, 970 NpOHUHAe-
MOCTH -TeJI IO OTHOINEHHWI0 K JIyIaM PacTeT ¢ BO3pacTaHAEM
"ganpsuxennsa Ha tpybue. Hanpsskenns, kotopee oGHYHO
IPUMEHAIOTCA IPH PEHTTeHOBCKMX IPOCBEYMBAHMUAX, Je-
JKAT B OpefeNax OT HeCKOJbKHX HeCATKOB JO HECKONBKHX
COTeH KHJIOBOJBT.

HWsyums cpoiicTBa PeHTTOHOBCKAX ayueit;. meciiefoBare-
A YCTAHOBAJH, YTO HPWIMHOA MX BO3HUKHOBEHHA ABIA-
OTCA: TOPMOKEHAE IIOTOKA 3JIEKTPOHOB. IPENMATCTBHEM. 3a-
HATHO, 4TO JOJNroe BpeMs DPeHTTeHOBCKYIO, TPYyGKy wuaro-
TOBJANE C TPeMs anen'rpop;amn IIporms xaToa BOAHBAJICA
CAQHTAKATON», O KOTOPHI M YAAPANACH IEKTPOHHI. Aao,q
HoMemaJca cOoky. Uepes HeCKonbKo et coobpasmam, 410
9TO HEKYEMHOe YCJIO)KHeHWe, ¥ B HacTosllee BPeMs B: ‘Tpy6-
Ky- BIAHBAIOTCA JiBa dmekTpofa. Ilydok anexTpomos Top-
MOBHTCA AHOJOM, HOBEPXHOCTD ' KOTOPOFro 06HYHO Meia-
ercA ckomenHo#. :B .oToM ciayiae my4oK PEHTIOHOBCKHX
.nywen HANPaBJIACTCHA B coo'rne'rcmylomym cropony. -Ecan
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. IOBEPXHOCTH - AHOJA Gyzxe'r Bcupeqarb IY90K IEKTPOHOB
| IIOJ| IPAMBIM YTJIOM, TO JIYHH HQHAYT. OT -aHOAA BO.BCe CTO-
! POHHI, 9TO HPHBEHET K- zmorepe: B .MHTeHCHBHOCTH. >
" Hpocegumsanme pemrenoncnnun TYIaMHE COBEPHIHIO
| HACTOSIIYI0 ' PeBOJIONHIO: /B HPOMLII/IEHHOCTH . . 0GOfeHHO
‘B, Mepunmne. Texmmka - pem-renoncnoro upoosetmaanml
B! HACTOSAIIGE BpeMs BECHMA .ycoBepmencrsoBana, Mensas
pacnonomenne A3Y9aeMOro 0GHEKTA H0.QTHOMEHHMIO K PeHT=
'TEHOBCKOH TPYGKe, MO)KHO' NOJY4HTH HECKOJIBKO KapTHH,
C HOMOI[BI0 KOTOPHX y/IaeTCH He TOIBKO | yCTaHOBHTH _pac-
¢ mososieHne AeeKTa. B IPOGKIMH, HO H OMpPENEeNHTh IIy-
OHHY ero 3ajeragus.

B 3aBmcEMOCTE 0T TOrO, KaKWe MATEPHAJIH -A/H TKAaHA
TOJIIeMAT UCCIAOBAHMIO, LeTeC000pasHo, NPIMeHATE UHOT-
Ka Gomee ecTkoe (T. e. Gomee mpoRmKaom(ee), a MHOTAA
F. COECeM MATKOe m3jiyueHme. I'jaBmas Bsajada — J{OCTHI-
HYTb KOHTPRCTHOCTH: HaJI0 YBHUACTH AeeKT, KOTOPHI Raze
HE3HAYHTENLHO OTJIMIAeTCS IO ILTOTHOCTH OT ocnonnorb
MaTepHaJa. ) .

3aKOH MOTIOMEHNs PEATTeHOBCKHX nyqeﬁ KAK ¥ 3aKOH
HOIJIOMEeHAsA JMI000r0 M3JIyYeHUsI, HKOCTATOYHO OUSBHJEH.
‘Hac muTepecyer, Kak u3MEHHUTCA WHTEHCHBHOCTH Jyda
(HAaDOMH¥M, YT0 HHTEHCUBHOCTH — 9TO DHEPTHHd, OTHECEH-
Has K e[iuHALNE BPeMeHHN ¥ ejMHMIe IJIOMajH) mocie mpo-
Xompenusn nactuaky Tommueoi d. Tak Kak OUIy 3Ty
KHATY AJA 9@TaTe/if, KOTOPHA He 3HAET MHTErPANBHOTO
HCUHCJICHUSA, TO MHE HPAJETCA OTPAHMIETECH dopmyan-
[POBKOIi 5TOTO 3aKO0HA JJIf MPOXOKICHAA JYIOM IIACTHHOK
Masio# Tonmuesl. ToJmmHa «Maja» B -TOM CJIydae, .eCIH
AHTOHCUBHOCTHL IAfiaeT HEe3HATUTeNbHO, CKameM Ha 1.%:
Jas Taxkoro mpEMepa 3aKOH HPOCT: KOJA :HOTJIOMEHHOTO
H3NYYOHAsT NPAMO. IPONOPHUOHAIBHA TOJMAHE IAACTHHKY.
: Ec.rm MHTEHCHBHOCTh YMEHBIIEJIACh OT 3HAYeHHA I, 70
SHAYeHMs I . ,'ro 9T0 IPOCTOe HPABWIO SANAIIETCA TAK: -

. ,_I I°—*pd o
Hoa«ix{mnuem nponopmaouanmocm [ -HOCHT HABBAHWE
KoaM)mg,nema IIOTJIONIE ..

-\ BOT. POCTOIi. BOPOC,: KOTOPKLH 5 MHOTO pas 3anana:r
Ha. OK3aMeHaX: B KAKHX .eJHHHIIAX: H3MEPACTCH. xoad)(bnnn-
enr mornomennsa? Coebpasurs HerpyxHo.: Epmumns nsme-
penns ¢ 66en% CTOPOH PABEHCTBA AOKHEEL GBITH O UHAKOBBL.
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9'ro Beps scme. Hempam me exaaa'ns, w16 Goasme, 10 xr
min 5 ir. CpawnEsaTs MOKHO RETOFPaMMEE C. RENIOTPaMMa-
MH, aMIeps ¢ aMIepaMH, DPTH ¢ IPrave. SHATHT, B - oGoM
PABEHCTBO CIIPARA W CIIOBA AOIKHEE cmmsmc:ra, Bsrpamae-
MEI®_B Of[HEX X 76X JKe' e[[HHELAX. ‘

Ho B nesoit JacTH ‘HAIMEFO-. PABSHCTBA 3&1mcana TaR
HABHBAaECMAasT . Geapasuepnm “BOJTEYHHA. -CxaBaB, 9T0 A0NA
TOTTIOHISHS WOy TeHAS Pasra- 1/30 wim 0;08, ver ormMe Beo
cRagand. EAnEms BoMEpeEmsa «COKPATHAWCE) OpHE jemde-
AW BHTOHCRBHACTHE ‘B3 HHTCHCEBHEOCTH. HO ecHw Tak, To
B ¢ mpanoif eFOPOHE PaBEHCTBA NOMKHA CTOATHL Gespas-
MepHad BejmdYmHA. TaK KaK TOJI[AHK HBMOPAOTCE B CaH-
TAMETPEX (ZIH APYrEX eFEBWIEX ANHHEE), T Kos@idmnmenT
TOT TOTHEHRT hmpmevzca B oﬁpamnx cmnuefrpax, 7. e
BeM~L
Hanyc'rmr, TRO Y rrpoxonm Yepes HIACTHHY TOJHOHA-
soix 10 ex, Tepaw mmmp’ 1% maremcuerocTH. fopas Tacts
PaBCHCTRE PaBHY 4/100. 3maunr, B 5TOM HpAMEpe roodidn-
nuenr moraomenuns, pasen 0,001 cm~!. A por echm TyH

MAPKAG 1 TOPAOT FPOREHT SHePTHE, - y/&ke IPeifns- depes
" dousry rommarmmoi B Murpomerp (0,0004 em), To: noscqu- ,
OWeRT HOrIomenus Oyxer pasen’: 100 em™T. -

PugwKx He: PACIOIATADT YOPOHTeit TeopHell: KT yera-
HoBuIeHER (GopMyNE KOoGPEIEeRTE HOTTOMEHEA. YKaKY
NUHIE, 270 KOB(PUONENT HOFIONICHER HPEMEPHE IPOTOT- .
nuonatreR KyOy AIMHE BOJNHH POHTTEHOBUKOLO HIAYICHHS
7 xy6y arommere” mmepa Benxec'ma, qepea xoa-opoer erq
OPONGTWP.

Hocronsry nmmm BOJIH PERTICHOBCKEY Tydeli BeehMa
| MauIBl, -TO YactoTH "KOIe0anmsT 9IeKTPOMAPHUTHERK  BOIH
BEJTAKA. -JTO IHAWAR, TPO- PenTrenoBeKuE - KBaHT Aiv Heeer
- GoNBIIyI> SHEPTH. JToR _DHSPFHEN Hei TONEKU - JOCTaTOTHO
RIS XEMIYECKAX PeakHui, "HPEBONAMEX ‘K “HOTCPHORHIO
OMYTBCHE QOTOWIACTENET ¥ F'COBRAHMI0’ CBeUens Pocdo-
pecOupyOmMAX BKPAHOB A (HA 9TO.CHOCOGHK M CBETOBHIO
Jyum), HO ee ¢ M3OKTKOM XBaTaeT.H Ha TO, ITOGK paspymars
MOJIeKYIH. JIpyTEMH cI0BaMu, PEHTTeHOBCKEe AyTH HOHH--
8yI0T BO3OYX W Apyrue- cpenm', qepe& rwsopme orm npe—
xonm T

Teneps HECKOWHKO: CIIOB' 6 ramua-—anax. ?:l'ro'r Tepmnu
MIF - HCHOJFBIYEM,  KOFfla- Peub HAET - 0 KOPOTKOBOHHOBOM
H3IYYCHHHE, BOSEUKAIONEM P’ pazmoamnnnmr ' paemazie:
Jaberan mzepe;cz1 CRAMKEM; ~9TO: pamfa—nym -HEXORAT A3
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£CTECTBEHHHX (PAIHOAKTHBHKIX BOINSCTB 'H CO3JAKTCH “HC-
KycCTBeHHHIMN waeMerTamy. B spepuoit peaxTope, KoHewu-
HO, BOSWHEAET TaMMa-m3wyuenme. CrubHED U OUGHB ReCT-
KHe I ~J[y<H BO3HAKAIOT HPN "BBPEIBe: ATOMHOM: Gom6x.

Bauily #0r0, 9T0 TaMMa-Ky IR MOIYT HMeTH CIeHDH MANYI0
IITMAY BONHE, ROMPOUIEEHT WX TOTTOIIBHEA. MOKET OHTE
ouens Mamsn. Tax, nanpmeep, FaMMa-ITy I8, KOTOPHe m3iy-

' GAI0TCHA TPH PACHATR: PATHORETHBHOID ROGanbTa, CIIOCOGHEL

. ITPOMTH wepe3 NeCHTRE CAHTANMETPOB CTajid.
. Hoporewsomnsroe pieKTpOMAraHTHOS WSAYUCHNE, CIIO~

{ co0HO® PaspPyEIATh MOIEKYJIH, B CYII6CTBOHESIX 032X 0UYeHL
OHmACHO- #isA opraEmama. Iiosromy oT pm-:t'a'nenoncnnx "
TaMMa-Tyqell HY;KHR 3aIIWra. Jaime ‘Bcere MIA.'9To# Iead
TCIONL3Y#oT cBuHen, Cress!  PeHTIBHOBLHRIX ‘RafumeToB
TORPHBAIOT cnauummn myxa'rypmou, oonepmameu conm
fapEa. - - - .

Tauma-nyau, Tax e KaE H pemrenoncxne, MOIyT
OHTS" HCHONb3OBAHE. JIIA . npsonsemanna. O06saHO THpT-
Geraor. mlraﬁma-nyuam‘yagnnanmnmx ‘BEIHECTB, KOTOPHIG
ABIAIOTCA %8070#» AneprOr® ropouero. Mx gocrommcTroM .
D0 CPaBHEHNI0 ¢ PEHTTEEOBCRAMY IyYaMU ABIACTCH GONB- -
mas: NPOHUKAIMAA CHOCOGHOCTS, HO TIABHOE — DTO BO3-
_MOJKHOCTh HCHONB30BATH B KAYeCTBe WCTOYHUKA HINyTe-
" HEA MaVeHBKYIO aMIOYNRY, KOTOPYIO MOMKHO IOMECTHTB
1’; MecTa, Henoc'rynnme ;um pemrenonchon prﬁxn

.

r -.PEHTMHOGTWKTNPHHM AHATHS

B iner. Pewtren fu. pynononmenem Kadenpu qmamm
anxemnono - yHUBePCHTETA. Hpoﬁnemu, RaCaoI{HeCH
JIPUPORE MKC-ITYTeil, oﬁcymna.nncs Ha orol kadenpe me-
«yeranro: Hage crasats, wro Peutrneﬂ, 6yaxytm caMm -(pusm-
KOM-DKCIIO PHMEHTATOPOY, | OTHOCHACH ¢ Gompmium- yBamKe-
HEeM K freopmzr. ‘Ha xadenpe umsmkm Miomwrxencroro yau-
Bepum\ema FPYAEIOCH MHOTD TAJAHTAHBHX - TEOPETHKOB,
xozrophm ‘xoMama cebe ToNOBY - Han TOM, qm npezzc:rannxmr
C06qipeRTreHOBCKYS MYNH. * :

PaaWeemu, BHIA CALEAHS - ROHETKE Bmﬂcnmb TpH-
] pmmennmnm ay4eit, mecaegys BX TPOXOIKICHAS
qepea nnd»paxn;umnnym ‘pemerry. Hamovmmm duraremo,
a10° TPEACTARIRET COOPH AFPPAKUMORRAA POMETRE, € 1O~
NOIBR KUTOPOH ORUUFHATHD. JFORXSHBAGTCA 'BOHOBAM -
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“MPRPOJia -CBETA; H:'BAOGABOK BECHMAa ‘TOTHO onpenenae'mn
AJBHA BOJHE TOTO WM WHOFO. H3NYTEHWA.:.

Onme #3 cn0coGOB W3TOTOBNEHHSA . TAKOMK peme'nm co-
CTOHT B TOM,. 9TO -Ha_ CTOKIAHHYIO: IJIACTHEKY, TNOKPHTYIO
cl0eM AaTIOMHHHA, MATKOM pe3NoM M3 CJIOHOBOH KOCTH
OpE NOMONY CHeNZAaJbHHX MAamWH HAHOCATCA IITPHXH.
Hirpuxu KOHKHH OTCTOATH HA CTPOrO OZMHAKOBHIX PACCTO-
AHEAX APYr .oT Apyra. Xopomas pemerxa KoJKHA o0ia-
AaTh MaJIHM neprofioM -(o0mad MuEpHHA MieJd ¥ Henpo3pat-.
HOT'0 TPOMEKYTKa) @ GoapIIaM 4YHCIOM INTPEXOB. Yaa-
ercA JIOBECTH STO GHCJIO JI0 COTeH THCAY, mpm aToM Ha 1 MM
npmxofmTca Goxee . THCATR IITPEXOB.

Ilpm_noMomu nmH3H - CHABHME. TOUeUHHIE ﬁc'ro-mnu
cBera faer napajiieibHbIT - Iy90K - CBeTa, KOTOphlE najpaer
Ha pemeTKy mox mpAMbIM yraom. Us xamnou meJyu: Jyqn
BEIXOJIAT BO BCE CTOPOHH! (MHEIME CIOBAME ~— KasKJ1as IeJhb
CTRHOBUTCA WCTOYHHKOM cdepmueckoit Bonmm). Ho - nmmb
B U30paHHEIX HAOPAaBIEHUAX BOJHEH OT BCeX mejed GyayT
cuagasEn. Jna BsamMmuO#l mopmpmep:kkm Tpelyercs, UTOOM
PasHOCTh XOfa pABHAJACH NEAOMY YUHCJIY JJAH BOJH.
Canpuble JIyunm - mOiijyT B HampaBAeHHWAX NOJ YyrioM o,
HNOJYRHAIOMAXCS -yCAOBHIO- , '

. 7/
asina =nh, .
TAe n — qejxoe 9HACJIO, @ — NEPHON pemeTkn. Yurarenn
JIeTKO BHIBEICT 3Ty dopMyny Ge3 Hameit momomy.

Hemnoe umcmo n-HasmBaloT - mOpsAaXoM cnekTpa. Ecam
.Ha peIeTKy MajjaeT MOHOXPOMATHYECKWH JYI, TO MH IO-
AYIAM B -§okanbHOE mIOCKOCTH OKYJApa HECKOJBKO JIH-
HEil, pasfeJeHHKX TeMHHMH mpoMekyTkamu. Ecuam ceer
COCTOWT: U3 BOJH PasHOH JNWHH, TO pemeTKa cosfiaer He-
CKOJIBKO CTIeKTPOB — IEPBOTO,. BTOPOTO H T. /i HOPA/KOB.
Kasxnptit nocnenylonmn cnex'rp 6yne'r ﬁonee pacmnyr‘
YeM- OpefLIAYHui.

Iockonpky AnMHa BOJHH CBETA TOrO IKe - uopmma,r
UTO. W - PACCTOSIHAE - MEIKAY, IMEIAMH,  TO nnd)paunnonmﬂe
PEMeTKE pas}araloT cBer (IPETOM HE TOJBKO . BUAMMEL;
HO TaKKe yIbTpaduolNeTOBH H B 0COGEHHOCTE XOPOmO
wadpaKkpacHHi) B coekTprt. C mx moMompIo! nomno npo-
BOAUTHL AETANbHHI COEKTPalbHHE aHanWs. =~ - !

-Ho B .OTHOmMEHAN - PEHTIreHOBCKMX Jyuei Imdlpaxunon-
HHE PeIIeTKE:BelH:Ce0a, KaK' CHCTeMa OTKPHTHIX -JBepei:
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Pemrenoncnue ny9d OPOXOREAR qepes HEXY, HE OTHKJO-
8aa¢b. Momuo OGnuno Hpeauosarars, 9rQ PEHTTeHOBCKEO
Ay9m- ABAAKNTCA  NOTOKOM dacTur. Ho- me BoaGpadsaiochk
RyMaTh, - YTO -PEHTTeHOBCKOEe W3NYICHHEe == ‘BTO -TAKO 3K
BNeKTPOMATHATHO® u3jyieHne, KaK W CBeT, HO TOJNBKO AHHA
-BOJIHEL. A, MHOTIO- Kopode. W mpasxa, npexnosoykmM, uTo. A
o4eHs -Mana. Ecam Tak, To COrJacHO yeaopmio nrdpax-
' AW OT JIWHEHHOH OnTHIECKOH pemeTkm asino=n} Bce n
aAydeit,. AAymEE ‘TOX YIMIaM¥ OTKIOHGHEA- o, ‘HpaKTHIe-
; CKE conrpjorcs, W Andpaxnusa me Gyner samerna. Ho cre-
{ IaTh AEPPAKLHOHHYIO . POIISTKY ' ¢ IMEAAMHA, OTCTOAIEMH
APYr OT ApPYra HAa DACCTOAHHEA d, PABHOM MEIFHOHHEIM

ROAAM MHAKPOMeTpa, Bemb HEBO3MOkHasA. Hak- e OHTH?
®pank Makc Jlays (1879—1960) eme B camoM Hagame cBo-
eit naytmon [eATeNHHOCTH GBI yBeped, 4ro PEHTIeHOBCKHE
YY" — BTO IEKTPOMATHATHOE H3TyYeHne. Ero sHakoMbIit
RprcTaAnorpad, ¢ KOTOPHM OHH 9acTo GecenoBaiim, Guia
yOempen, 910 KpHCTANI mpepicTasser .coGoll TpexmepryIo
pemeTKy aToMoB. B.-onnoit u3-Gecunciennpix Gecex Ha Hayd-
aoie TeMil Jlaya POmINI CONOCTABATD CBOIO HACK O MPEPOJe
PeHTreHOBCKHAX- Nydeil: ¢ MPeJCTABICHEEM 0 KPHCTANIe- KaK
0 pemeTke. «A BApPyr PacCTORHNA MEKAY ATOMAMU KDPACTAT- -
‘Ma | JUIMHA BOJIHG! PeHTTeHOBCKUX JIydell — BeJAUYHHE! Off-
goro mopaaka?» — moxyman Jlays. -

" Mosker W TpexmepHAs pemieTKa BaMeHATH JMHEHHYIO.
pemerky meJei? OTser Ha 3TOT BOmPoC GHI He 0YeBWECH;-
TeM He -MeHee - Jlays pemma mompoGosarn. Ilepswiit ombir
ObL1  coBceM npoc. ,Ilna(bpamuponann Iy%0K - pesire-
goBckax aydweit. -Ha umyrm: nyueit ‘MOCTABAIE KPYNHK
KpUCTa/Ll, a PANOM.C KpHCTamjoM — Gororpadmaeckyio
MIACTHHKY. l'IpaBAa, He -09eHb fICHO. GHLIO, ‘KYAA CTABHTE
NIACTHHKY, HOCKOJNBKY KPHCTAAA -BCE IKe He JuHeHHasm
pemerra. Mecto maa mmacTuHkM OO0 BHIGpPaHO HEyHau-
HO®, U -HEKOTOPO® BPOMs ONLIT He Jomxywancda. 3aGasHo,
/q'ro B upammbnoe [oJIoKeHme MmiAacTHHKa Ohlia: mocraBJte-
Ha CAOydaiHO; mo ommOKe.

-19ra CHAYYAUHOCTH, KOHETHO, ocoﬁou pmm B ompmmn
ae’-curpana. Ylemo B TOM, 4TO: MAPAAENBHO C TONHTRAMY
apyKETh ABJEHNe Ha omtire Jlays : paapabaTsBad: Teo-
i) ABiteHndA. Bckope eMy yaanocs -pacnpocTpaBmTh TE0-
pmo Jmnelmou Au(PARIAOHHOM PEMeTKH H& TPeXMODHLIK
cayyait.: Vs. Teopam. clie0BaiIo0, ITo- [AQPAKIEOHHKIE Iy IH -

OyHyT. B 3rm aTh . JIAMIG - I5DH - HEKOTOPHX - O PeJeIeHHbEX'
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OpHOnTANEAX KPHCTANNA HO .OTHOMEHHIO R Hafialomery
aydy. s TeopER BHTEKAIO TAKIKE, ITO, HanG0Jiee. ARTEHCHB-
HEIMA JIOJKEH GHTD -Iy9H, OTKIOHOHHHS IO neﬁom,mnm
yraom. Otciona ciefoBao, 9T0 (i)o'ronnacfmnuy Hajio CTa-
BHTH; 32 KPUCTAJLIOM, IePOeHABKYIAPHO HalalomeMy JySy.

OfiupME 3 NEPBHX 06paTHIA BHEMAHEO HA.OTKPHITO®
ABJICHHe ARTJHYaHe — OTelN H. CHH Bporra.. O6a Hocunnm_
oo uMA —. YEabaM. OHN HeMOAJIeHHO [OBTOPUAN OUEIT
‘Jlays, Ranm, ero TeOpEE O%eHb DPOCTYIO-H HATVIAAHYIO. HEH-
TepPHpeTANEI0 B MOKA3adH "HA. .60aBIIOM UHCAO  HPOCTHIX.

npuMepoB, 4To OTKPHITHD. JIaya ‘MO’KET GHTH HCIOJB30BAHO
'KaK MeTO]| H3YUOHHS-ATOMHOH CTPYKTYPH BEHIECTBA.

OsHakoMAM YHTATe]A -C OCHOBHLIME . AJGSME . pEHTIe-
HOCTPYKTYPHOTO - HANN3A. M AafEM IPEJCTABICHEE 0. Me-
TOXe ONpefelNeHns CTPYKTYPH KPHCTaNIa, CIAYHA. KOTOPO-
MY MO}KHO H3MODHTH . paccmanmx MY aTOMAME C TOU-
HOCTBHIO -J{O OfHO# COTOH aHFCTpeMa, JaTh KapTHEY .Hpo-
CTPAHCTBEHHOIO PACHONOKEHHEA .aTOMOB B MOJIEKYJI® H
BHACHHTh XapaKTep YHAKOBKE MOJEKYJ B KpHCTazle.

Ho.nox.ma, 9TO KPHCTAJI yCTAHOBICH HA cnen,nanbnou
'nepma're.ne ‘M BpAIIaeTCs OKOJNO HOKOTOpOHocHm. Pentre-
.HOBCKHM Jy4 HajaeT OOf HPEMHM YLJAOM K OCH BPaNICHHA.

Yro 3xe. HPH -9TOM HPOHCXORHT? PachO'rpnM fadparnm-
OHHHIC fABJICHAA, IOPOUCXONAIHe NPH HAJeHHH pPEHTTe-
HOBCKOTO Jyda Ha KpHCTanl, TaK, Kak.ecau OH paccenm-
BAIOM¥M NEHBTPOM. ABIANCA Y37 DEIeTHH.

Oren m cuB BperTy moKasanm, 9T0 PaccesHme PeHTre-
HOBCKHX JIydell y3AaMH DeMeTKE DKBIBAJIGHTHO CBOe0Gpas-
HoMy HBOmpaTeibHOMY (T. e.. npoucxonﬂmemy JUmb HpH
neno'ropmx AUCKPETHHIX ‘9HAYEHHAX, yrna) OTPAKEHHI0 IY-

.9eif 0T CHCTeM Y3JUBHX IJIOCKOCTEH, ,Ha KOTODHI® : MOJKeT

- GHITH pasﬁnfra pemerKa. . . -

Hycap. -ayw, IIpe/CTaB/ IO co6on anex’rpouar—
HUTHYIO BOJHY ONPeJeNeHHOR JINNK, HajlaeT Ha KPHCTALL:
IOJ - KAKHUM-T0 yriaoM. Jliad.pasHEX GHCTEM: INIOCKOCTEl
970T yroa Gyner pasHuM. Mu Bnpane‘no.naram; ar0 mobas
aTOMHAg ILIOCKOCTH: OTPASHT -PEHTTEHOBCKYK BOJIHY IO
BaKOHY: YI'oJl IaJieHNs -PABeH .yray orpaskenus. Ho mve- -
eTCs CYNIECTBEHHOQ OTIHYNE OT. ONTHIECKOTO aZyHa. . Pent-
- TeHOBCKHH JIyd, B OTJAWYEE OT CBETa, HPOHUKAET.B,TAy0b
upnc:ranna. -dro :08HATAET, . UTO . OFpaReHHe ayua. Gymer
NPOHCXOAUTS . H TOMABKO - OT : BHOINHEH, nonepxnoc'm, a or
BCOX ATOMHHIX INIOCKOCTEH. ... ., .
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- Paccmorpmm ommy m3’
TAKEX .CHCTOM . HIOCKOCTLIH .
'xapamgpnaymmnxcn MeK- -
OIOCKOGTHRM PaccTOAHEEM
d.: Haixnasa ms mmx Gyger |
«OTPRKATEY najaomei -ayq
‘DOX OJHUM U TeM 3Ke YIVIOM -
6. dtm orpakeHHEIE IY4H .
- ROJIKHK. WHTepPepAPOBATH
MexIy . coboit, .. CHABHEA
BTOPHMHEH: YT -MOJKET BOB-" . :
HEKHYTH TOJIBKO ‘B TOMCAY~ -~ - Pac. 32
9ae, .GAM JYTH, - OTPa- .
JKEHHHNE OT BCeX ILIOCKOCTE ! cemeﬁcrna, 6yny'r pacnpoc'rpa-
HATECA B - OfHOM $ase. VAHME ClloBaMu, PAasHOCTH -XOHA
MeXRIY .nyqamn RommHA pannmma OeJIOMY YHCIY AMEH
BOJIH, . Py -
Ha puc. 3.2, c,uenaﬂo reome'rpuqecxoe noc'rpoenne, 3
KOTOPOTO CJEEAYeT, 9T0-PA3HOCTH -XOHA -MEKXY COCe[HuMM
. OTpasKeHHHME JydaMm paBasercs 2d sin 6. Cne,txonarrem:no,,E
: ycnonne nmbpaxunn 6y,ue'r HMeTh BHJ

2d sm 0 =nh.

—

'Onnonpeuemxo ¢ Bparravu & 910it tI)opMy.ue npnmea pyc-
‘ckmit kpucraanorpad I'. B. Byasd, n ona mazsama ypas-
penzeM :Bparra — Byuaspa (npasmismee 6mo.G6m ymor-
pebaATs MePBYI0 GaMETMIO BO MHOKECTBEHHOM THCNe, HO
TAK YK IPBHATO).

KpueraniMoREO pa3bHTh Ha CHCTOMEBEILIOCKOCTRH CROMD
yroznuo .Gompuinm guciaoy cnocoGon. Ho apdexrnsHoR misn
. OTPAYKeHUA OKAROTCS  IUIIh CHCTEMA ¢ TAKEM MeKITIOCKOCT-
+ HEIM . PACCTOAHEEM ‘M OPHEHTHPOBAHHAA WO OTHOINEHMIO K

na,qaromemy JYy9y: TakaM 06Pa3zoM, IYTOOH - BRIOJHALOCE
ypannenue Bparra — Bynnda. ~
' Ollexmmqo ecan nyq Mom)xpoua'mqecxnn (T e. BJIeKT-
omammuqﬂ BONHA. ¥MEeT OUPeJe/IeHIYI0- IAUHY), TO npu
LPOH3BOABHOM MOOGKEHAL 'KPHECTaAa TO OTHOWIHMO K

y 6Tpaxnenne Mosrer . 1 He ;mpomsoiita.. OaHaxo, noso-
PRUMBAA KQHCTAIT, MBI MOKeM -0 0Y0peAR HPHBECTH B
orpa,xamme,e NOJIOKEHAE PABHHE CHCTEME IJIOCKOCTelH.
HMBHH? Tagon .cmocol -pabora M oRasancH nan6onee nox-~
XORAIAM. A npamnqecnnx neNei, ‘
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Yo sie Kacaercst omuTa Jlays, 10 ero yaaua ompeaenn- - -
nach, TeM, 9TO Ha KPHCTAa mafan «Oen CHeKTp). pent-
FEHOBCKHX Jydel; T. €. HOTOK BOJH,; JJIUHK KOTODHX He- -
HPePHBHO pPacmpeielleRll B HEKOTOPOM WHTEPBAJ® : (em.
mwxe). Iloaromy, xotA B ommire Jlays _kpmeTamr: 6ua He-
HOXBIVKeH, PasHile CHCTEMH HJIOCKOCTOH OKa3ajlHCh B «OT-
paKaiomem» TOJN0KEHAN A BONH DasAuYHOM JUTHHHL.

B macrosimee . BpeMA PEHTTEHOCTPYKTYDEEIA -aHAIH3
HOJHOCTBIO  ABTOMAaTH3MpoBaH. MayenpKHH KPHCTANIHK
(0,1—1 mm) BaKPEILIAIOT HA CHENUANBHON rojNoBKe, KOTO-
pas MOKeT IO BaJaHHOH IPOrpaMe NOBOPAIHBATH KPH-
CTAJl, MOACTABIAA B OTpasKalomee HOJOKEHUe ONHY -3a
ApyToii BCe ero cmcreMn maockocted. Kaxmas orpasaio-
ma# ImI0CKOCTH (TAK TOBOPAT AN KPATKOCTH, UTOGH He
HOBTOPATH BCE BPEMA CJIOBO “CHCTeMa») XapaKTepusyeTcs,
BO-HIEPBHIX, CBOMM MEKIIOCKOCTHHIM PaccTOSHHEM, 'BO- -
BTODHIX, ymamn, KoTOpHe OHa 006pa3yer ¢ OCSAMHE BJIEMEH-
TapHO# AveliKM KpucTayida (GmmEK peGep W Yraw MEKAY
pe6paMu AYeHKH M3MEPAIOTCA B IEPBYI0 0YePeNb M TaKKe -
aBTOMATHYECKY), 'H, -'rpen,nx,- HHTEHCHBHOCTHIO -oTpa-
JKEHHOro JIyda. .

- Yem Gonbime aToOMOB conepmm MOJIeRYJIa, TeM, eCTecT-
BeliHO, Gonnmie pasMepH aieMenTapHoit aueiikm. C oTEM -
ycaomueHueM pacrer H. o6veM mEdopManmm. Bean umcao.
OTpasKAIOMIY: mIocKocTer Gymer Tém Gonbme, geM 6oab-
me- sueiika. Ymcao nsmepﬂemmx oTpakeHmil MOKeT KoJe-
faTECH- OT HECKONBKHX HECATKOB JO HECKONBKAX THCAT. -

Mn ofemannm 03HAKOMHTH YHTATENs C OCHOBHHIME HJie-
AMH PEeHTTeHOCTPYKTypHOro amaimsa. CHagasna, Tak CKa-
sars, nepesepHeM npoGaemy. Ilomommm, aro cTpykTypa
KPHCTaJIIa M3BeCTHA BO ‘BCeX fieTansAX. ITO BHATMT, ITO MK
3HAeM DHCYHOK '4TOMOB, T. €. PacuoiaraeM.CBeleHHAMH -
0. KOOPJMHATAX -BCOX ATOMOB, oﬁpaaylomnx 9J€MEHTAPHYIO -
Aqeiiky (mOKaIyACTa, OCBEKHTE B CBOCH MAaMATH. Te CBeAe-
HHEA O CTPYKType KpHCTajia, KOTOpHE OHJIM JAHH BO-
2-ii xnure). PaccMorpEM Kakylo-nmGo cHCTeMy. OTpaiaio-
mex maockocrei. JlocTarouno oueBHANO cuenylwomee. Ecan
'GOIBPMAHCTBO. ATOMOB ~KPHCTAJLIA JAA/KeT Ha IJIOCKOCTH,
HpOXOAAINMe Uepe3 Y3JHl PemeTKH, TO: Bce aToOMEH - GymyT
'PaCCenBATE PEHTTeHOBCKHEE JYIH ‘B-QJIHOMH: daze. Bosumk-
HET -:CHABHRNA - OTPAKeHHEIA- JIyY. ‘Teneps npefcraBbTe ceGe.
mpyroii cayuait. . I[lonopmna “aToMoB NONARAET BA. y3710BHE
IUIOCKOCTH, a -TOJIOBRHA . ATOMOB HAXOJHTCA' KAK : Pas HO-.
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cepefiuie MeKIY. OTPAKAIOMAME ILIOCKOCTAMI,, Tor,na mo-
MOBWHA aTOMOB. pacce;mBaeT MaZAlOMui JIyT.B ONHOM -Pase,
a ‘mOJIOBHHA — B npomnono.nomnon. Orpaxkenns He Npo-
msoiiner!

70 KBa npannnx cuy‘f 5. Bo Beex oczranbnmx MBI 6yneM
HOJNy9aTh: Y. PAsHOH WHTEHCHBHOCTH. Mameprrennnni
npubop — ero HasHBAOT ABTOMATHIECKHM. IH(PAKTOMET-
‘poM — cnocoGeH H3MEpPHuTh BWHTEHCHBHOCTH o'rpamermﬁ
OTJIAYAIOMMECH B JIoCATH THCAY pas.

VnaTeBCMBHOCTE. 1y9a OJHO3HAYHO CBABAHA C pacno.no—
KeHHeM aTOMOB MEKJy yanoBmME mrockocTamu. Qopmyna,
[AlOmas. 9Ty CBA3b, CIMIIKOM CIO0KHA, YT00H MM ee UpH-
sean. Jla oro m ge HYKHO. CKasagHOro. BHME B OTHOMERHH
ABYX KpafiHHX CIyd4aeB JOCTaTOYHO, UTOOH I@TATeNH IO-
BEPHI. B CYMECTBOBAHME TaKo# GOPMyIH, B KOTOPOil HE-
TEHCHBHOCTH -mpefCcTdBieHa B (yHKIAR KOO])J],BHaT BCeX
aToMoB: COpTHOCTH, ATOMOB TaK/Ke yUHTHIBaerTcs 9Toil. gop-
MyJtoi, n6o 9eM GosbIIe BIEKTPOHOB Y aToMa, TéM CHAbHee
OH .pacceBael PeHTIEHOBCKUE JYYH. :

B {opMmyny, CBASHBAIOMYIO. CTPYKTYPY H nn'rencm;-
HOCTH OTPAJKEHHOTO 1yYa, BXOMAT, KOHEYHO, M CBEJICHHS.
o6 opnem*é’unn OTpaKalomel WIIOCKOCTH, A TaKkKe 0 pas-
Mepax saemenrapnoit sueitku. Taxux ypapnennit My MoKeM
$aNmHECATH CTOJNBKO, CKOIBKO H3MEPEeHO OTPAsKeHMI.

Ecam crpykrypa #3BecTHAa, TO' HHTEHCHBHOCTH. BCEX

. JIY‘IeE MOPyT 6BITb paccuuTagk @ CONOCTaBJIECHE ¢ ONBITOM.

"Ho Benp sTo He Ta 3ajlaua, KOTOpYI0 HAM ‘Hafi0 'pemuTs!

Hykno  cupaBEThCs ¢ OGPaTHOM - 3a7iadeil: . IO CBEJICHHAM
o6 HHTOHCUBHOCTY HECKOJBKHX [ECATKOB, WM COTeH, WIH
"THICAY o'rpamemm HaATH KOOPAWHATH BCeX aTOMOB B sA4eit-
xe. Ha mepsmit BSFusj MOKET HOKA3aTCA, 9TO.JXPH -CO-
BPEMEHHHIX BOBMOKHOCTAX anemponno-nmqncnmemnmx
‘MaIIMH HAKaKO# 0c060ii mpobiaeMH B: peleBny 3Toi: 06par-

- HOM* sanaqn‘ne cymecrsyer. Muoro ypasmemmii?. Hy rak

qT0 Ke, .BHEHCHMTENbHAA MAMHHA CUpaBHTCA C HX pe-
menmem!: :
‘ Oxnako: Aeno obcronT. fasiexo He Tak npomﬁ. Onm‘nme
nanme ~'9TO:HHTEHCHBHOCTH Aydeii. MuTencusnocrs npo-’
nnoha.uma Kpanpaty - ammantyas. . Gopmyna csasy,
0 KOTOPOH IENa: pedb, ABAAETCHA, O CyTH:Aeaa, dopMmyoi
unTepdepennuy. . Bonnn, paccesnAELS BCEME aTOMaMB KpH- -
c'rama,,nn'rqp(bepnpyxo'r Mexay .coboit. . IIpomexoamt caos
JKEHHO AMINMTY] 'BOMH; PACCOAHHHX -BCEMH ATOMAMH.
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Brramcaseres cyMMapEas aMIAATYAR, & EHTEHCHBHOCTD Ha~
XOAUTCHA - BO3BE/IGHNEM -AMILTHTYAQH B KBajpar. Taxyio
3a7jauy. PeIiNTE HIYEro He CTORT. A: KaR pemuTs 00paTayio?
Vspneup KBaJpATHHI KOPEeHb W3 HMHTEHCHBHOCTH, YTOOB
OoayYutTh ammm'ryny" Ilpasmasgo.- Ho Y Kopra Rnanpa'r-
HOTO Refh pAEa 3HaKal

Hajzemncs, BaM cTamoBuTesa FACHOR CIOFKHOCTH sagavd.
VpapHenuif, U3 KOTODHX MOKHO HAHTH KQOPAHHATH aTO-
MoB, y Hac Gomee uem gocrarouHo. Ho B mpamoii wacrm_
VDABHEHHA CTOAT YHCJA . H3BECTHHE - © :rotmocum o
‘3gaKa. =

Haaanocb 6}.1, neno ﬁesnaaemnoe I/I nenc'mmenmo,
Ha TepPBHX HOpaX. HCCNIeRoBATONN M He IHTATHACH PemaTh
obparayle samauy.. Omm peitcTBoBAIm METOAOM (IpPOG .M
omubor». [IPpHEEMAJNIA, HA OCHOBAHHH CBEICHUIT O -POACT-
BOHHEIX CTPYKTYPAX, UTO HOH3BECTHAS CIPYKTypa BHIIJIs-
muT Tak-To. PaccYnTHBANM WHTEHCHBHOCTH HECATKA JIy-
veif, cpaREMBajm ¢ omnroM. Hmuero moxosmero? Hy 4910
e, IPHAMeM APYTYIO MOjeb. .CTPYKTYPHL, ,

. ks MPOCTHIX CIy4aeB TAKOH. MOAXOR XOTh M C TPYHOM,
‘HO Bee Ke aBas BepHue pesyiasratii Ho. KOIZIA' (CTPYK-
TypmuKm» (TAKOBO KAPTOHHOE HABBAHEE . 9TOH TIPYIHH
HCC/e[0BATeIeH) HAYIRIN HIPAaKTHYOCKH BCO IPOCTHE CTPYK-’
TYDPH, HaJ{ BO3MOKHOCTRI) PeNIOHAS o6pa'rnon 33890 OpH-
IIOCH KPETIKO 32 TyMaThCA.
, B cepemuue 30-X Tof0B;0TANRUACH, ITO zxame CHOMHEIE
CTRPYKTYPHL MOIYT. OuITh «pemenEd (A omATH upumberam. K
*aprouHoil - ¢pase), . eCIH- OIPAHATHTLCA HAYICHEEM' Ta-
KEX MOJNeKY!, KOTOPH® COJEPIRAT MHOTQ JEIKHX aTOMOB
n ofuH Tamensi. Tsennii -aToM. COgePKAT MHOTO 3Je-
KTPOHOB M pPacCeNBAET PEBTTeHOBCKHE JIYUH MHOTO CHIb-
Hee, dem aerkue. -IlosroMy B mepBom, rpydoy nprbamie-
BYH MO{HO CYHTATh, UTO KPHCTII COCTOHT TOIBKO W3
TAmKeIHX aTomoB. Ecam B Aefike ofuE aroM To HaHTH €ro .
" KOODJMHATH MeTOfoM «pol & ommGox» TPyAa He cocTa-
ur. Haiigem ero” kooppuuatst m, noiaras, 4YTo TONbKO
| OH'W XO3AMHWYAET B KPHCTAIIE, BHJ(EMHEM IIDeNIoiose-
HUe, UTO BHAKH AMIVIATYX, ONpe/ielleHHEe" Ans QUKTHBHOR
CTPYKTYPH, COCTOAMEIl TOXBKO H3 TAKEIHX ATOMOB, TO
Re CaMble, UTO M i POAIBHOH CTPYKTYPH.. - .

BaskHeiimuM OTKPHTHEEM, HEMEOIUM ABAANATHIETHION
A@BHOCTH, FBHZOCH ./IOKABATRIBCTRO TEOPEMEl O : HANMUAN
CBSABH MEKAY AMUANTYAAMH m:pamennu PABHAIX. cemencTs
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nnocnoc'reﬁ Tak, HaupuMep, CBA3AaHH MEKRY. coboil s3Ha-

KU aMIVIATYA TPeX OTPaeHmH, CABMHYTHX -1O0 ¢aze mo:
OTHOMEHHI0 K Y3y AUeHKH Ha BeJWIHHH o, B a-f. :
OxassiBderes, ecam IPoH3BefieBHe COSO cos fcos (+B):

_6onsme 178 no abcontoraod - ‘BeJIMIHEE, TO OHO 06A3aTEALHO
AMeéeT TOTOKUTENbHEL ‘3HAK. MoskeTe -IPOBEPRTE.
PaseraTHe 9TOH HeH - IPHEBENO K TAK. HABHBAOMHM Opa-

_ MEIM MeTOJIaM CTPYKTYPHOTO AHAJHBA. ,IIax:e B_JI0CTATOYHO

CIOKHHX ' CAYIAAX axcnepnuemanbmm Oprbop - MOKHO

OOGJIEHMTB ¢ BEMUCIETONBHOM MAMMHOM, I MamuBa 6yne'r;

BHI[ABATH HA-TOPA» CTPYKTYPY xpnc'rasma.

Horaa smaxe ammaaryq mpamenna yc’ranonnenm, TO

onpenenelme KOOPRHH&T a'romon CTaHOBHTCA, KAK ynaam-.

BaJOCh, sanatzen ‘HA peileHme GOJBIOTO YACIA. YPAaBHOHAN
'CO MHOTEMYU HeW3BeCTHEIMH. Basmo npu sToM, 9T06H wHC-
x0 ypasnemm mo Kkpaifueit Mepe B 7IeCATD, a JIyUe B CTO
pas IpeBoCXofmI0 Ghl qnCI0. nomlemamnx -OIIPefieNeHUIO
KOOPJMHAT  aTOMOB.

O TexHmKe peIIeHHs 9TOH CHCTEMH ypannennn A -pac-
" ckasuBarh He Oymy. Hpnﬁeraxo'r K 0oGXomHOMY oyTH, KO-

TOpHI CBORHTCA K. TOCTPOGHMIO TAK HABHBAEMHX DPANOB

Dypre anempoanon IIOTHOCTH. Nsnoxars TEOPHIO, panon
dypre, na eme B npmxenennn K. npoﬁneme ompeJeneHua
ETPYKTYPH, MOKHO, K COKAJIGHMIO, JNIIb AJIA CUENHAILHO

ONIrOTOBJNIEHHOro umTarTens. Ho MHe Kaercsa, 9To .9TO
7 nm K, 9emy. CBowo sajauy, no Mepe CHI. cnonx, s BHIOX-
HAJI — PagbACHHI CYTh METOHA.

B.xaxom Buje. BHpaer HBEK — cnennamzc'r B oﬁJxacTn
pentrrenoc'rpymypnoro aHANHBa — CBEJIEHESA , 0 CTPYKTYPe
'BeIeCTBA, KOTOPHE HY/KHH XAMEKY? HpencTaBneHne 06
bToM maeT:puc. 3.3, Ha KOTOPOM, IIOKA3aHAa 09eHb,IPOCTAA

c'rpymrypa BelecTBa, HA3HBaEMaA Gapﬁmypawou amm-.

‘ama. Ompeyieienue CIPYRTYPH. noyo6HolH cuomEeCTH B

naccro;nnee BpeMs HBJLHBTCH ((,I{QTGKOH» 3anaqen,,,Tanylo,

" CTPYKTYDY o‘npenenn'r apToMar Ges BCAKOTO BMEMATeNHCTBA
_AtCTe0BATEIA. Bnemponno—nmcnmenmaa MAIIWHA MO~
JKET, BHAATH ;e3YUBTAT H, B BAMS THCEN (emavengit KoOpAE-
‘HAT ,aTOMOB)} H B BHAe KAQPTHHOK, NOXOMUX Ha IPHBEJeH-
,ayzo. ATOMH  PasHOr0. XHMIIECKOFO COPIa oﬁoanaxenu
KRYKKaMI paanmx pasmepos. Ho. ecan nccaenonarenh
sKemaer, 1o ' OBM. BHmacT KapTHEY- 9AEKTPOHHOU INOT-

-Hoctn, Hamfisit aTom nso6pamaemca TaK, KaK reorpadu
,oﬁpncoximsa T JHENAMH PABHHX ; BHCOT ropxme JHHARA.
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Puc. 3.3. .

Tonbko B .HameM ciaydYae BaMKHYTHO JUHAM — TO HO . -
BHICOTH; 4 KPHBHE, YKa3HBAalOMue HA IJIOTHOCTh B/eKT-
POHOB B [dHHOM MecTe. Bepmnﬂon (TOPHOTO HHKa» AB- :
JAeTCs LOHTP: aToMA. :

Hpnneneﬂm,m pHCYHOK — a’ro Kpometmaﬂ oIS 'roro'
BKJIa/ia, KOTOPHIl BHEC B’ Hayxy ONHMCAHHHIA HAMH MeTOH.
Vcnex, merona,  ouems Benmk. Ha ceromus onpenaeseHbl
c'rpyx('rypm’fionee 45 THICAY KpPHCTAJIOB, B TOM 9YHCI®
HECKOJBKO [IeCATKOB CTPYKTYP GelKoB, MOTeK IR xowopux
COCTOAT M3 MHOTHX THCAY aTOMOB.

OnpepesieAne CTPYKTYPhl CHOMHBIX MOJEKYNT BaKaa~
AeIBaeT QyHEaMeHT 6nonomqecnon XuMEM ® Ouojiorgue-
cxoif (imamm. Iru nayfm HAXOJATCA - ceiizac .B' OypHOM .
neprofie passaraa. OF HEX KAYT o'rprrma cexpe'ron'-.
JKU3HH, Gonesnelt -a cMepTH. .

Pemrenoc'rpymypumn ananus, HecMO'rpa Ha CBOIL; CO- -
Jmnmm, ceMAgecATHIeTHIA Bospac'r, oc'rae'rca HA nepem».
Hell TMHEN GPOHTA HAYKH: Cin e \ :
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| CHEKTP' PEHTTEHOBCKUX JIYYEH

‘B npezi BIAYIIeM naparpade MH HOXO0A YHOMAHYIH, 94TO
MOKHO BCYPETATHCA € «OeIBIMY) CHeKTPOM U C MOHOXPOMA-
TEIeCKEM - rydoM. - Karmm: 00pazoM BHACHHTH XapaKTep
CHOKTPA KECTKOTO 3JleKTPOMATHHTHOTO uaiyuenas? Hor-
na ou GmBaer «6e.an», 2 B KaKEX CIydasnx Monoxpoua'm-
qecmm?

Ecan . nnacbpamnpona'rb PaBTIeHOBCKEE 1M TaMMa-
| MyIM, HCXOAAIIEE M3 KAKOTO-1u60 MCTOUHMKA (r. e. mo-

{ CTaBATH HA WYTH WBIYYCHAS ABe 33CJIOHKE -C MAJEHBKAMH
OTBEPCTHAMH), U 3aCTABHTH OYy90K DajaTh Ha KPHCTAJLN,
To B Hambonee obmeM cayuae BOBHAKHYT HECKOJNBKO Ny-
ueil, OTPAKEHHEIX ' 0T ILIOCKOCTel, - OKA3ABMHAXCA B TO-
J0KeHAH, YIOBICTBOPAIONEM ypaBuennio Bparra — Byan-
da. Ecam yc’ra}fomrh KPHCTaAX TaK,; 9TO0H KaKasa-TO
ero IUIOCKOCTH (NAaOMAA CHIBHOE OTPA’KeHHme) GOBMAa-
7 ¢ 0CHIO BPAMEHUA CHENHAIBHOTO upnbopa (peHTreHoB-
CKOTO cuexTporpada); a sareM moBopadmBaTH KPHCTALT
TaK, 9T00H 5Ta IJIOCKOCTH LOJCTABAAAACE ‘TOJ BERE QU
| YT [0C/e/l0BaTeNBHO NOR BCOME yraamu 0, To IPH KasKnoM
ONI0KEENH KPHCTALAA Gyner oTpakarses COCTABIAIONIAA
CHeKTpa OmpefieNIeHHON JIHBE BOJHH, «IpmuEMaTEy 2Ty -
qrpa;icennylo BONHY MEI MOKeM Jmﬁo ¢ HOMOMBIO MOHH- °
3aIHOHHOTO - cqemmca, am-
60 :MOKeM JOBMTh Y%’ HA -
“foronnenky. 3JrtaM cooco-
6om ypmaerca,. Bo-IEPBHX,
COBIATH Mondxpoma'mqec-
Kuil- 1y mo6oi urmus Bod-
HH, COleP/RalmAMCH B CHEKT-
pe. Um3IYy4eBHUA, - M, BO-BTO-
PELX, - BOCAIOBATE ' CIKTD -
awboro H3le"ieHE}I. .
) Tnnmmun CIIEKTD PeHT- |-
renoncxou Tpy6Ku C. aHo-
ROM 13 MONEONeHA HOKA3aH
-Ha, puc. 3.4 (mampsxenme
35 kB).\Moxuo cpasy e - AL R
OPUATE K ;3aKJIIOYEHHIO, Q3 0,‘5'”Q.7 ‘g9 o
90 BMEIOTEA, KAKHe-T0 7iBe - |’ : A, A
HPHIMHE; - KOTOpHe mnpm-~ Lo SR
BORAT K CO3JIAHHAIO PEHT- Pﬂc.: 84, '
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TeHOBCKOro cHERTpa. Helicremrensno, MH =~ BAHEM, GTO
HaGII0AI0MEHCA CIIEKTD ABJIACTCA HAJI0/KOHAEM OCTPHX TIH-
KOB HA CHAGIEHYI0 kpuByile. Hoieuno, TPOUCIOMCHTE DTHX
OHKOB OTAMIACTCH -OT MPOHCXOMISHNA CHIOMHON KPABoiL,
- Cpasy e 1OCHe TOTO, KaK SBICHEC NAQPAKIHN PeHT-
TeHOBCKHX AYydYedl OHUIO OTKDHTO, HAYATUCH HCCITONOBARMS
PEHTTEHOBCKAX CHEKTPOB. BMiAo ycTamoBaeHo caegyoomee.
Crutommoil CIeKTP He XapaKTepeH A MATOPHAA aHOAA
O 3aBUCAT 0T HANPsKenus. Ero 0co0eREOCTHIO ABIsETCA
TO, ITO OH Pe3KO OGPHEAETCA HPH HEKQTOPOH MUHAMATLHOM
AERe BOAHH. B cropony @umEEHX BOJH; HPOANA MaKCcH-
MYM, KPEBAA CIAJaeT IIABHO, I (KOEIA» CHOKTPA He BHHO,
VBeAHu#Bag HAUPMKEHUWO HA PEHTIEHOBCKOM .TPYOKe)
HCCIIeN0BATENH HOKA3AMHN, UT0. HHTOHCHBHOCTH CILIONIHOTO
CHEKTPa PacTer, a TPAHALA CHBETAETCS B. CTOPOHY KODOT-
kux -Boau. Ilpu srom 6x0. YCTAHOBIIOHO CTIYIONe OUeHD
npoc'roe PABEHCTBO JWIA TPAHUTHON JIMHSL BOAEL:

Mun—iz 34/U - . _‘ ‘“-

Ha kBamsoBOM ABHIKe nonyqeﬂnoe npammo (popuy:xmpy-'
eTcA Ges TpyAa. Beamuuna el — sTo sHeprus, Koropymo
HaGHpaes -9eKTPOH B ©BOEM IIyTeMeCTBHU OT: KATOla K
-aHopy. EcrecrseHHO, UTO SAEKTPOH He. MOMeT . OTHATH
sHeprum Gonbme, IeM sTa BeauunHAa. Ecam om mepepact
BCIO 9HEPTMIO HA -CO3JIRHHE PEHTIeHOBCKOTO ¥BaHTA (el/=
=hv), TO HOCIe MOACTAHOBKY 3HAYCHY A KOHCTAHT M H HO-
NyIEM HAOHCAHHOE BHINE paBeHcho (» B -amrcrpemax,
Us Rnnono:rwrax) _-’~’ ;

‘TlockomBKY. BO3HMKAOT CIIOWIHOE CIEKTP, TO o'rcmna
CIEAYET, UTO BIRKTPOHH He 00A3aTENBHO OTNAKT BCIO CBOIMD
OHEPTHI0 HA COBAHNE PeHTTeHOBCKUX xydedl. Ommr mo-
Ka3HIBAeT, UT0 G0bIIas FaCTh dHOPIHH AJIGKTPOHHOTIO Iy~
Ka npenpamaercﬁ B Temao. K. m. n. pemrremoscxoit Tpy6-
KE 0UeHb HUBKHI. AHOZ CHIBRO PASOTPEBACTCH, H 6T0 IPH-
XOJUTCA OXJAKAATH no:romm Bop;ml nonanaemmu mxyrpx,
anona

Cymec'rnyer an 'l‘eopmrJ o6mcﬂamn1&n BO3HEKHOBEHH®
CILIONIHOTO CIeKTpa PeHTTeHOBCkHX . Jyueir?. Cymecrsyer.
Brrumcenns, K0oTOPHe MH, K COMATCHII0, HE MOMKeM IPo-
BeCTH, - NOKA3HBAIT, 9YT0 U3 QOIHEX. S4KOHOB BIEKTPD-
MaTEETHOrO moig {(u3 ypansenui Maxceenna), o KOTOPHX
y Hac mua peus B 3-f KuUre, CTPOTO-CIORYET TaKoH Gakr:
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€cuE 3NEKTPOHH: TOPMOBATCS, TO 9TO BEJieT K BOBHEKHOBe-
HEIO CIETOINHOTO. CHIOKTPA PeHTreHOBCKNX ydel. ‘Coynape-
HEe ¢ TREPJBIM TOJOM FBIAETCH HeCymMECTBeRHENM ofCTo-
ATEIFBCTBOM. MoxBo 3aTOPMOSHTH OJEKTPOHE HPOTEBO-
‘TIOTeM B HONYYHTSH ‘CHIIOMIEOS DeHFTCHOBCKOE HITyIeHHE
Ges yuacrus B 8T HIrpe MATEPHRIBHOTO AHORA.: ° .

Eern u ‘enite. 0ffHa BO3MOKEOCTL BCPPETHTECA CO' CILTOM-
, EBIM POHTFOHOBERIM ciiexTpoM. Mk - BCHOMHUHAEM, 9TTO
CIJIONIHOH 2JEKTPOMATHHTHENT CHERTP HBEYIACTCH PACKa-
. MIOHHEIMIE TelaMi. B 8eMEEFX YCTOBHAX HaM HO HPEXOCHETCA

'c'ranxnsa’rncn ¢ PEHTTeHOBCKHM CUOKTPOM TAKOFG HPOHC-

~ XOKICHAS, 6o (c'pannme(bopmyny, TPHBENIEHEYI0 Ha ¢. 12)
TpE " caMoil- BHCOROH rx’enmepa'rype PECRRJIERHOTO ~ Tewa-
(BecKONBKO THEST KENBBHEOB,~— HE OJHO :TBEPAOE TEXO
Be BHCP/REBaeT TeMIePaTy PEE Gmmeu) JFFHE BOTHET TeH-
JIOBOTO M3AyYenus Gyner 6nAsRa K HOMOBUHE MEKPOMETpA.
Ho ge HARO" 3aGHBaYE 0 €YMCCTBOBAEMN IIABMEL. B moxyc-
CTBeHHOM IIA3Me, CO3NABaeHMOfl B SEMHBX YeNOBUAX, M B
3BE3AX MOFYT Grirs: mnyqeﬁnmemnepa'fypbr, PaBHEe MEE-
nHonam ‘KenssuHOB. Torma TeHN0BOMH CHERTP BIEKTpOMAT-
HETHOEO M3JFyIeHiEsT 0GHRMET B PeHTIeHoOBCKHe yan. Penr-.
reHOBCKES JTy s, npnxonanme B3 KOCMOCA; nomoram'r pe-
MISTH YBAOKATERLHES 3aNdYF acTpofmsmKy.
»  Tlepeiimem Temeph K pasroBopy 06 OCTPHEX WIAKRAX, Ha~
KIaJHBRIOIMAXCA HA fcp‘nnym‘ CIIOMHOTO CIERTPA. i

B ovpomenun >THX ryved Grro’ mokasamo war pas of-
paTHEoe - upanmo — ‘ofpaTHO® IT0' OTHOTIEHWIO K 3ZKOHY
CIIOMHEOT 0’ 'CIEKTPA. - MecTa 'BAXOENCHHS "HEKOB, T. 6.
HX [AMHH BONH, OJHOSHAYHO ONPEENTIOTCSA MATePHAlon
-anoza. ‘Hogromy are nsmywenne n*ocm 'HaBBAHHE XAPaK-
Tepnmveexoro.

‘Ero nponcxenienne Henpenname 06’55!03&8’1’8;] KBaE-
“TOBOM MOKENBIo aTOMA.. JNGKTPOHHEE JIYTH PEHTTOHOBCKOH
‘rpy6rE CIIOCOOHE TPOHUKEYTE BEYTPB ATOM# BeIRECTBa aHoO-
Aia W BHITHOUTH H3 HETO BJEKTPOHHI, KOTOPHI® HAXOAATCA
HA CAMBIX nuagch_ QHEDPreTHIECKUX YPOBHAX. Haxk ‘Toanko
oqno6omnae'tca HASKIE YPOBEHE; K& 'HEro TePexoiwr Ka-
KOit-1u00 W3 BIEKTPOHOB, Gomee OTAWTEHHHI OT IEHTPA
aroua.‘lfponcxom HB/yIGHIIG SHEPTHRN B COOTBETCTBHN

¢ \0CHOBEERY, KbaiToBsn: sawoment K, —-E,=Fhv. Jnepre-
THYOCHIG . YPOBEH PACIONOKEHH  No-PasHOMMY Y - pasmsrx
aromon. [Toaromy ecTecTBeHEO, YFO Bosmmmnme enem'pm
Gm'r kapamepmmwemmm C

3
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Ilockonpky AEMEE XaPAKTEPACTHYECKOTLO -CIIEKTPA--HA- -
a6oree CHABHNE, TO NX M, ACHONB3YIOT [UIA PEHTTEHOCTPYK- .

TypHOTO amannsa. CINIOMHOM COEKTP JAyUme BCETO (OT-
ceAaTH», T. €. Oepex TeM, KaK B3aCTABHTH Jyd HajaTh Ha
#W3y4aeMbIil KPHCTAJI Hano o'rpasn'u» ero -oT - anc'ranna-
MOHOXPOMATOpA.

HMockonsky ChHeKTPH pa:-mwmmx BIEMEHTOB XapPaKTe-
PHCTHYHEI, TO PasiOMKeHNe Jyda B CHEKTDP MOKHO HCHONb-
30BaTh [yiA Nedell XxuMuIecKoro aHaxamsa. Taxoir amanms
HA3HBAETCA DEHTreHOCHeKTPaNbHHM. ECTh Iensli - pax
oGmacreit, HampmMep MBYYEHHe DOJKOBEMENBHKIX oie-
MEHTOB, TJie PEHTTeHOCHeKTPAJIBLHHIN aHaaA3 OGyKBAJIBHO
He3aMeHHAM. VIHTeHCUBHOCTH CIeKTPAJBHHX PEHTreHOB-
CKHX XapaKTePHCTHYCCKMX JUHHE MO3BOAAIT ¢ 6ONBLIION
TOYHOCTBIO OUPEJeTUTH TPONCHTHOR conepmanne TOTO  UIH
HHOTO 2JIEMEHTa B CMECH.

Ham ocraerca ckasarb HECKONBLKO CHOB -0 CHEKTPax

raMMa-nyqen. B BGMHHX YCaoBHAX MH zMeeM aeJao ¢ ram- -

Ma-Ty4aM#, KOTOPHE BOSHHKAIOT IPM PaimOaKTABHOM pPac-
majie, 0° KOTOPOM,.y HAC peds Buepexd. PagmoaKrTUBHELA
pacIaj ‘MOKeT COIPOBOKIATHCA, & MOMET U He COMPOBOK-
aTBCA TAMMA-H3IYTIenmeM. Ho xaxoro 6u Tana Hm OnLI

PAfUOAKTHBHHIl paclaf, CHOEKTP ramma-nsnyqenna Oynmer .

XapaKTepUCTHIECKAM.

Ecanm perrrenosckue xapamepnc'mqecxne AY9E BOB-

'HUKAIOT TOTHA, KOT/Ja aTOM (CIYCKAeTCH» .C BOPXHETo ?HeP-
TeTHYECKOTO 3Ta)ka HA HIJKHUK, TO TraMMa-Iydd HOABIA-
0TCA B Pe3yibTaTe aHAZOTHIHOLO nepexop;a aTOMHOTO
Axpa. . .

I‘amma-cnempu PaMOAKTABHHX HPeBPAIeHAN xopo-
mo m3yseHH. CymecTBYIOT TabamOel, B KOTODHX MOMKHO
HaliTH TOYHEI® JAHHEE O JJIUHE BOJHH TaMMa-Jyueil, Bo3-
HUKAIOMMX NpH axbha- miam Gera-mpeBpameHuAX TOTO Has
) m{oro pannoam"nnnoro H30TOMA. .

PEHTI‘EHOI‘PA(DI/IH MATEPHAJIOB

MHe HECKOJBKO" paa IIPHXOJ.IHTCH HOBTOpHTB ‘ITO C Tep:.

MUHOJIOTHEH B HAYKe JeJ0 0GCTORT He BIONHe 6narouonyq—
mo. Hayka passuBaercs CTONb GHICTDO, UTO CONEpPHKaHWE,

 BKJIaZbIBaE€MO© B TO HJH WHOE CjIOBO, MEHAeTCA Ha riaagax.y.

OJHOI'0 -HOKOJISHHA. I/I B TO e BpPeMA A3MEHCHHEC TePpMHUHO-
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Joram: CBA3AHO C- JIOMKOMH mpussianoro. Hesosmomuo usn-
AT U3 oGpamenna crapue kuary. Tax qTO HUYETQ He ocTa- -
eTCs JIeNaTh, KPoMe TOTO, Kak cTporo orosapuBarhb cmucn,
Rompm‘i JAaJbIBaemb B TePMUH. -

- B magrosmee Bpems, Kora roBopAT o pemrenoc'rpya-r

" TYpHOM anannae, uUMeI0T B BHIY HCCJIefOBaHHE aTOMHOK

CTPYKTYPHE - KPHCTAJIOB. Oﬁmexrou U3YIeHASA ABISAEOTCA
MOHOKPHCTAJLI BelIecTsa. .

Ho moarsa or m3yuenus c'rpymypu c nomom;mo penr-
TeHOBCKHX INyueil [ajieKo He ACYEPUBIBACTCA peuIeHmeM
proii samaum. Xapaxrepusie n Gorartie uHpopManmer xap-
THHBEI TOMYYa0T M B TOM CJAYdYae, €CIH CHHMAIOT PEHTTe- .
HOTPAMMEI ¢ JI0GHX MATePHAJO0B, a He TOABKO C OAHHOY-
HHIX KpECTamioB. B oTHX caydasx monnsyworea oGHdHO
‘TePMEHOM (DeHTTeHorpadus».

Ecam HAa myTH MOHOXPOMATHYECKOTO- peHTI‘eHOBCKOI‘O
JAyYa NOCTABUTH KYCOYEK METAIIMYeCKOH doawru, To Ha
110CKOH - oTONNIACTHEKE: BOBHEKACT CHCTEMA KOHIEHTPH- -
9eCKUX OKpY:KHocTell. PeHrremorpaMia Takoro Tmna Ha-
smBaerca peBaerpammoii. HakoBo ee mpomcxomenme?

BonbmuHeTs0 * TBEPAHX TeJN COCTOHT M3 MAJTEHBKHX

‘K'pnc'ran.nmqon, GecniopsAA0IHO OPHEHTHPOBAHHLIX APYT IO

orpomennio k Apyry. Horga pacmnas kakoro-iu6o seime-
cTBa HA9YMHACT 3ACTHIBATD, TO. KPHCTANIMBALAA. HaYuHAeTS

"CHi- OHOBpPEMeHHO N3 Gonhmoro apcaa Touek. Haskmerit

KPHECTAJJHK: PACTeT;, CKAK eMY X0dYeTCA»,'Hm POCT . mpo- -
HOMKAETCA IO TeX MOop, OKA KPHCTAJUIMKM HEe BCTPETATCH. .

B xakgoM 43 KPHCTAIAKOB HOPHCYTCTBYIOT ONHE: W .
Te JKe CHCTeMBbI ATOMHKX INIOCKoCTel: Bensb mo cBoeit CrpyK- .
Type - KPHCTAJINKA TOMgecTBeHHHL. -OCTaHOBUM CBO® BHH-
Mamue  Ha Kaxkoii-nmbo ofHOH M3 .CHCTeM IIOCKOCTel .C:
MEKITOCKOCTHRIM paccTosaueM d. anc-rannnxon OT'POM-
fioe -MHOKeCTBO (00HIYHO JIMHEHHBIA pasMep KPHCTAILIA- .
KA TBepPAOro, TeJia 0O NOPAXKY . BeJHMIMHEL - PABEH . ORHOM
JeCATUTHICAYHOA Jo0jie CAHTHMETpa), cpegm HHUX, pasyme- ~
eTcs, HAHAYICA W TaxHe, INIOCKOCTH KOTOPHIX HAXONATCA
K panalom,emy YTy TOR yIAoM O, yAOBIETBOPAIOMUM yC-
n0BHIO Bparra — Byasda. Kamnbm M3 TAKHX KPHCTAJI-
AuKoB {acT “HATHHIIKO "HA - (GOTONNACTAHKE. - Orpascenné
6yjyT-nasaTh BCO KPHOTAIMKH, HOPMAJH K. INIQCKOCTAM.
KOTOpHX o6phsyior. Komye (puc. 3.5). Pa3-tak, To m orpa-.
#eHHbe JTyqn aaTyT Ha Komyc. Ilepecevenne aroro: konyca:
c (X)o'ronhae'rﬁnuon ‘IacT- OKPYXKHOCTL. Vamepsas paguycs

89



sy Pme. 3.5, ’
THEX bxpymno(;'reﬁ ‘B SHAA 'PaccToAHEE OT. obrexrta mo
doTorTaCTHERE, MBI’ CPaBY Ke HalmeM 6parroBeKmit -yron’

0 u cymeeMm - pacc‘m'ra'rb o TaroH peHTl‘eHOI‘pRMMe BCe

MK TITOCKOCTHELE PaCCTOARMS BEMIECTBA. -

C oo Taroi AEPparnEoHHOH KaPTHEHE MbL cpasy.
JKe ‘OTIMIMM aMop{Hoe BeIECTBO OT Kpnc'rannmecnoro.
Y awmopdEoro BemecTBa HET' OTPAKAIOHIAX TLIOCKOETEH.
Hosromy Ba peHTreHorpamMe Mh He YBEZUM CHCTOMBE pes-
KEX nudpaxmmonssix kouen. Hexoropsii mopanox s pae-

' HOMOKEeHTH ‘MOJIERYJT BEemIECTBAa HMMeeTcs BCOrA -0 T‘Oﬂ

IpecToll mpwIMHe;  ¥T0 ATOMH He MOIYT «HAJde3aTh) APYr
na ‘,r:pyra -910 HpHBOJIKT, KaK MOKHNO MOKA3aTh BEIYHEC/IeE-
mmm! ‘K FOMY, 9TO HA’ pem‘renorpamxe amopcbnoro ‘Be-
mecTBa: BOBHOKAET OfHO, 'PeRKO - {BA " PABMBITHIX - - RONBHA.

-OfHAKO KOMBNA, KOTOPHE MH HAGIIONaeM Ha&’ peHIre-
HOrpaMMaXx, KaOT HaM eme TERLH PAK TeHHEX" CBeTeHMit
o’ c.'rpoemm ‘MaTepnanop —- Me'rammn, IOAMMEPoB, IpH-’
pommx coememu. Ech Bemec'rno COCTOHT W3 npymmx
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'RPUCTATIAMTOB, TO'B TAKOM CAydIae AAPPRRHEONEOS KOIBL0
ge Oyzer CITOmEEM; & OyAer COCTOATH U3 OTHSALHEIX Ma-
-AGHBREX - UATHEMIOK. ECIH - KPHCTANIAUTH PACHOIOKeHE
‘He 6ecnoﬂanoqno& 2 OPHeHTAPOBAKH BN KaroA-HAOYAL
‘0CH MM IVIOCROCTH, - RAK 9TO OHBAaeT B METANAHIECKHEX
TPOBOIOKAX WJE JHCTAX, B HOAMMEPHHX HATAX, B’ pac-
TETOIBHHX BOJORHAX, TO 06-3TOM CPa3y e PacCKAKyT
" HAM nmi)pannnonme ronpma. Herpyano IIOBHTL, 9T0 WHH
‘HQIAINA . NPeEMYIIeCTBeHHHX OpHeHTANui KPHCTALINTOB *
{/OTPAJRCHYA OT ATOMHHIX: IIOCKOCTeH HO BAMONHAT KOHYC
| ryuelt HempepHBHO. BMecTo Komem ME. YBHAUM Ha peHT-
‘TeEorpamMme-yru. B ToM. ciyuae, ecym opEeHTAnmA BHCO-
"KOCOBePHICHHAS,; OTH - RYTH MOTYT BHpOI(ETBCH B Hebomb-
T@e OATHA:

Pasywmeercsa, geranbnoemnncamae xapamepa CTPYKTY-
pm o mny’pemrenorpaum SAIBNACTCA He TAKOH Y& mpo-
croii: Bajaweir. U B’ sroM cayuae’ Meron «npoﬁn omubor»
‘HTpaeT cymecTBennym poas. Mccaegosatens npuyymMeBaer
MoJenn c'rpymypm ‘BeIECTBA, 'PACCIATHBACT KapPTHHR
-OTPAKEHAH POHTTEHOBCKUX JIy4eil, KOTOPHe AOMKES GHIIH
O aTh HPUIYMAHHKS UM MOJe]H, H, CONOCTABIAA Pacuer

' ¢ OHmEITOM, BHOHpaeT NPABHIBLHYIO KapTHHEY cwpymypu
BemecTBa‘

. Hecronbro ycaoBEO B penrtreHorpadmm Ma'repnauon
pastqamfcﬂ paccesHEe HOA GOMBIIAME ‘M PACCesHEe HOJ
MaauMe . yraamvu.: s dopmyas: Bpsrra ‘- Byasfa, ko-
TOPYIO - MBI HPHBONEIN BHUOIE, ACHO, UTO DAacCedHue IIoJ,
GoupImMME - yI1asH ITPOACXOMAT B TOM CAyTae, eCAH B CTPYX-

' Type HaGMI0RaeTCA NePAONMIROCTD Uepe3 HeGoxbmrue pac-
'¢TOARMA — cxasmed, 310 A, Ecnn sxe orpaskennzie (aam,
MOKHO TOBOPUTH, pacceﬂmme) PeHTTeHOBCKEE Jy9H NAIOT
ABPPARNIOHHYIO RAPTHHY , KOTOPas coGMpaeTCs OKOMO HeP-
*BYHOrO JIY9a, TO 3T0 ‘03HAYART, UTO CTPYKTYPA oﬁ*xanae'r
HepROAIIHOCTHI0 Uepes -Gonpmme PacCTOAHAA.,

. B Memngxonenem ME HMEeM JeNi0 B O0CHOBHOM C mz-

PPaKIMORHYME KONDIAMH, PACHONOKEHHEIME TOK 6oAB-

EMH 'YTAQMH, TIOCKOIBKY OHH COCTOAT M3 KPUCTAJIHTOB.
A‘TOMH RpEETAIIATOB OOPABYIOT TPABHIBHEE PeLIeTKH, €
ﬁ eliRdMH, ‘pasMeps- xoropux mlem'r HOPAROK emmnn;
rc:rpemm.‘ '

B 1ex:cayvanx, noma Qﬁ'!:eRTOM ncc.qenonarma ABIA-

Jores Bfmec Ba; HOCTPOCHHKE M3 MAKPOMONEKYJI; A K HIM

“OTHOCHTCA MHOIRECTBO. npnpo)mnx B&H(OOTBL TaKmX, CRA-
‘ 27



sxeM, xak meamonoda mn JHHK, a raxixe cmarermueckne
DONEMePHEE BeNIeCTBa, HONYISPHEIC Ha3BaHHA KOTOPHX —
mOJIATHIICH, HeiJIOH, KallpoH H T. [.— INPEeBOCXOLHO 3Ha-
KOMH JI000MY HYHTaTeNI0, He EMEIOmMEMY HE Majeifmero
TPEeACTaBIeHAA 0 XAMHHA,— B OTHX CIYIaAX MH CTAJKHBA-
eMcA ¢ IpesBHYANTHO HHTEPECHHM 0GcToATeNAbCTBOM: MHOT-
Aa MHl NOJYYHM PEHTTeHOTDAMMH, KOTOPHE HOKAKYT HAM
Xoapna ammb Goaplmoro amaMerpa. VIHEIMH cioBaMm, MEE
BCTPETHMCA C TAKHM JKe paccesHMeM IOJ -GoabmuMA yria-
MH, Kak B MerananaX. A KOH-Korja M He OOHApY:KHM
KoJsier] 6oabIIOro AmaMerpa, HO YBHRAM HaqHIHe magpax-
HUOHHEHX" Jydell, MMME He3HATATENHHO OTKIOHHBIIAXCS OT.
IepBUYHOIO HANpaBieHdsA. VI, HAKOHeN, BOBMOMKHH H
TAKAE CJIyIaH, KOTJa BemecTBO oﬁnapymm PEHTIeHOBCK0®
pacceAHre Kak 1o (oaplIOMA, TAK H DO/ MAJHMA YIIaMH,

MaxoyraoBsM HasuBaloT 0GHYHO paccesHme (I ONATH
JOBTOPIO, UTO leJieHHe Ha MAJOYIrJioBOe pacCesHHe H pac-
CeAnMe MOJ GONBIMEME YIJIaMA HeCKOJLKO YCJIOBHO) B [H-
amagoHe OT HecKoabKaAX MuHYT Ao 3—4°. EcrecrBenmo,
geM MeHbHIe YroJd Aupakmomd, TeM -Gojaplle IepHof no-
BTOPAEMOCTH CTPYKTYPHHX OJEMEHTOB, KOTOPHE oTYy nn—
¢paknomio cospannm.

Paccesinme mox GoapmmME yriaaME OGYCAOBJICHO HO-
PAAKOM B PACHOJIOMKEHHE AaTOMOB BHYTPH KpPHCTANIH-
T0B. UTO Ke KacaeTcA MaJOYINIOBOTO pacCesHWs, TO OHO
'CBA3AHO C YHOPALOUYCHHWM pPacHOJOKeHHeM JOBOJBHO
forbmux  00pa3oBaHWii, KOTODHE HA3HBAIOTCH HALMOJe-
Kyaapauyn. Mosker caIyumTscA B TaK, UT0 BHYTPH BTHX
o6pasoBanmif, COCTOANMX (A3 COTEH HJAM THCAY ATOMOB,
HeT BEKAaKoro mopsaka. Ho ecim Takme KpymEHe CHCTeMH
o6pasyioT OfHOMEpHHE, [ByMEPHbe iU TPeXMEepHEe pe-
WeTKH, TO PEHTTeHOBCKOE MaloyIJoBOe pPacCesHHe pac-
ckaiker 06 stom. Utobm y umraTens G 3PATeNbHHN 06-
pas, A DpejIaraio eMy IpeACTaBUTh ce6e AKKYPATHYIO KOH-
CTPYKIMIO W3 MemKoB ¢ kapropeireM. UpesBnuaitHO HH-
TepeCHO M, BEPOATHO, HMeeT TIyGOKMH CMHCT TO 06cTOsA-
TONBCTBO, UTO Mbl BCTPEUAEMCA € TAKHM ¢MEIIOYETHEIM)
IOPAAKOM B OYeHb MHOTHX OHMOJOTHYECKHX CHCTeMaX.
Hanpuamep, [anHHEe MOJeKyJdH, ofpa3yiomue TKaHb MycC-
KYJ0B, PAacUoJOKEHH TAK AKKYpaTHO, KaK KapaHAamu
Kpyroporo ceuenusa B mavke. C HCKIOYNTENLHO BHICOKOM
YOOPAAOYEHHOCTHIO BTOTO - TEDA MB CTaJKHBAaeMCA, KAk
HOKAa3HBaeT PEHTTEHOBCKO@ MAJIOYT/I0BOe PACCeAHNE, B MeM-
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OpaHax KIeTOK, B TAKAX GeJKOBHIX cnc'reuax, Kak Bnpy-
CHl, I T. I. .

B teopun . nn(bpammn cymectmye'r nmepecnaﬂ 'reo-
pema,:KOTOPYI0 A H® CTaHY ROKa3HBaTh, HO HyMAw, YTO
OHA MOKA&MKETCsA ecTecTBeHHOH uymrarensM. Moxuo. cTporo
NOKasaTh, 9YTO. BEA AUPPAKIMOEHON KapTHHLL OCTaeTcH
TEeM Ke CAMbIM, ecid B 00beKTe, JalomeM AAPPaAKIA,, H0-
MEHATH MECTAME OTBEDPCTHS H HENPO3DadHile NPOMERYTKM.
Wnorpa ata TeopeMa 3acTaBiseT HCCIEAOBATENS IIOMY-
UATHCH. E)'ro ObiBaeT TOrjia, KOrga OH C OJWHAKOBHIM ycCIHe-
KOM MosKeT. 00BACHATH PEHTTeHOBCKOE: ‘paccesHEE KaK. HO-
paMa BHYTpH BemIECTBA, TaK M Uy:KePONHBIME- BRJIIOUCHASA-
mo. Maywepme nop — mx ' pasmepa, QOpPME, KOJHYECTBA
Ha efmEENy o0beMa — IpefcraBiger GoJbmOi -HATEpeC
nast mpaktrkoB. OT 91EX 0coGeHHOCTEH CTPYKTYPbL CHHTe-
THYeCKHX BONOKOH BAaBACHT B CHJbHeHmEeR cremess: To,
Kak omum Oyayt oxpammeatbcs. Ierpymmo mporagarsecs,
470 HePABHOMEpHOE pacHpefelieHwe NOp ABATCA NPHAMHOR
HepaBHOMepHOH okpacku. Ilomyumrca HekpacmBas TKaHB.

."M3. Bcero ¢Ka3agHOro MOCTATOYHO OYEBUAHO, UTQ PEHT-
regorpaguma MaTepHANOB ABIACTCS HE TOJBKO METOJOM
HCCJIe[OBAHMA BeMECTBA, HO B METOOM TeXHHIECKOTro KOH—
TPOJIA. CAMBIX paannr{mﬂx npouanonc'm.
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Lnasa 4 - - - - -
OBOBUIEHNA MEXAHUKH

-~

PEJIHTI/IBI/ICTCRAH MEXAHI/IKA

. Mexanmka Hmo'rona, no-ropyxo MH H3IOMHIH B 1~n
mmrel ABIACTCA BONMIAKIIAM  JOCTIVKOHEEM . YeloBede-
croro remms. C ee HMOMOINBLI PACCUBTHBAIOTCA IYTH IJa-
HeT, TPAOKTOPHH PaKeT, HOBeficHEe MeXaHm3MoB. Paspnrhe
¢msmrn B XX Beke mOKasaudo, 9T0 38KOHH HEIOTOHOBCKON
MOXAHEKA HMEIOT ABa OTPAHEYCHHM: OHA CTAHOBATCH He-
UPHTOJHHIMHE, KOTAA POYb BAET 0 NBIVKOHNN YaCTEN, MAuoi
MacCCH; OHHE -TePecTalor CHYKHTh HaM Bepoll W IpaBAoi,
KOrfia peds HAET O NBIKEHHE ‘TN CO CROPOCTAME, Gims-
KAMA K CKOPOCTH CBeta. Jlas MAJHX 9acTHL .  MOXaHHKY
HsioToma 3aMeHAIOT Tak HASHBAEMON BOJHOBOH MeXaHH-
RO, st OEICTPO .  ABIKYMEXCA Te — pensmnnc'rcxon

MeXaHHKOMH. - ,

Knaccmuaeckyo MexaEHKY npnxomnca TaRmKe He-
CKOJIBKO YCIOKHATH,. KOTJA MEl CTAIKABaeMCH ¢ OYeHb
GonpmAMY cHIaMU TATOTeHW:. HempencrasmMo OorpoMHEe .
IONA TAFOTEHHs, KOTOpHe KOMAHAYIOT HOBEJCHHEM HEKO-
TOPHX 'CBePXIJIOTHHIX 3Be3l, He Pa3pemAaloT OrpaHAYUTH-
¢ TeMH NPOCTHME (HOPMyJaMH MEXaHHKH, C KOTOPHMH
unTaTenb mospakoMmica B 1-i kamre. Ho srm mamenenma
MEL OCTaBEM B CTOpOHE W OCTAHOBHMCA Ha ABYX BayKHEl-
mEx 0600meHuAX, KOTOPHE -IPHXORHUTCA [KeJaTh, KOrAa
MH - pacCMATPHBaEM IBWKeHAA MAKPOIACTHI, M KOTHA M3Y-.
9al0TCHA ABHKEANA CO CKOPOCTAME; GaEaKEME K cxopoc’m
cBera.

Haumem ¢ pensrmpmcTCKOM MeXaHIKH. HyTb K _oToi
BaKHOM riiaBe (HBOKE MEHBIIE® BCero HAIOMWHAET NIpHA-
‘My1o gopory. O He TONBKO HBBHMIHCT; HO GBI IPOJOKEH
Bpope Gu uepe3 coBceM Apyrme crpansl. Mcropna magamack
¢ ojmpa. Boobme-to rosopsa, B xomne XIX sexa ¢usurm
6aaronymecrsosann, Yunrens Maxch ILtanka me cosero-
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BajL: eMy IOCBATHTD, ce0s Pusmre, mbo -HAyKA dTA,: no cy'm
mena, BaKOHYeHA. Bcero jmmp fBa (yCTAKA) HECKOJBKO
HOPTHIY BHJA CTPOHHOrO STaHUA: He :razmnocbcoﬁ'mcnenn-
eM MBIYYeHHA 9epHOro Tena-(pasoGpasmirch B sToll «Me--
709n», (HSHMKE TPHILIM K OTKPHTHIO KBAaHTOE), M. IOTOM
mopTmI HACTPOeHNe onkiT Majikenscona. ITOT oRCIePHAMEET, |
JOKA3aBINAHA, 9T0 CKOPOCTH CBOTA HE CKJIAJEIBATCA CO CKO-
POCTHI0 3eMiM M -OJUHAKOBA BO BCOX HANPABIOHUAX, 82 -
cTaBmIL 3ayMaThCA O CBOMCTBAX admpa.

~MaJi0 ‘KTO COMHEBAJICA B cymec'rnona'ﬂun HeKolt Tom-
icon MaTepHH, KONeGaHHA KOTOPOH H TPeCTaBIAIT: cOGOM
saeKTpoMarauTHHE Boamk. Ilo mpomecTsmm cra JeT Ka-
HercA Jlame yp;nnmenmmm, 970, HECMOTDA Ha Goapmoe
“YHCNO HeCypPasHOCTeH, K- KOTOPHM HTPHBORHIA ((QCI)IZIpHaH
THIOTe3a), - HOAABNAIMee  GOTIIMACTEO " HCCASHOBATeCH
U OpPHETOM TANAHTIMBHX, HE3AYPAAHHX, HINH- HA T00He
o6xoxaEe Ma’HeBpH, BBOOHIH Ge3mHy I(ononnmenhnmx
HPORIONOMKOHMH, UMb OB CHACTH mpeficTaBIeHNe O CBET®
KaK 0 nnnmennn HGBK}H[MOK cySeranmun. ‘

HTo npenc'rannﬂn ceGe afmp, Kak cnoxomme ‘Mope,
uepes 'KOToppe npoﬁuparo’rcn ONIaHeTH; mo ,uyma.n, qro
3gimp MOJKET YBJIEKATBHCH, Kak Bosnyx, nnmicymmncﬂ “Te-
namum, Hak Em c'rpa}mo, ‘BEKTO He BEHCKa3HBAJI, Kaaa.nocn
6111 oveBHIHOM MHCJIII, 910 KoaeGamma anempmecxoro n
‘Marfmmoro BEKTOPOB NPOHCXOHAT 6 mo!meJL ‘a’ NOTOMY He
MOTyT GOHTH OOBACHOHE MOXaHAYeCKUME * CMeITeHIAMY.
HKax-to ceopmnmes KOHI(H C KOHI[aMH, CTPOMJIKCH - TGOplZ[E,;
B KOTOpHX BHBO}I]Z{JIIZIOB CI)OpMﬂJII:HO DPaBAIbHKE ‘'MaTeMa-
'mqeclme Bmpamenuﬂ (n HAX qmrypﬁponan npecnony'x'bm

Ropem, x:na;xpa'rmm l/ (v/c)“, TAe -V — CKOPOCTh. ABH-
JKeHAA Tella, a ¢ — CKOPOCTH CBETa), HO. .TPAKTOBAJIHCH
arE opMys HeBepHO, OcoGerHO GoabHiue OrOPUeHHS: J{0-.
CTABAJ MBICHETENAM onnt. Matikenpcona, KOTOPHI ORI
BIOPBHO npogenan B 1881 r. Henonssys mutepdepomerp,
yc'rponc'rno KPTOPOIO MEI OIMCHIBAJH B L. 2, Matizenscon
TORA3aJI, ITO \CKOPOCTA CBETa BJOJIE M HONEPEK NBEEHUA
391\&3111 mo - op6me IPAKTHICCKH OJMHAKOBHL.

\VI oTdT y6mitcTBOHARLH JJA TEOPHE CYIeCTBOBAHHA ar{m—

a ‘paxr. me gac’ranun BEAYINHEX  PH3AKOB OTKA3ATECA OT
Bepm B TOHYAJIIYI0 MaToPHI0, HPOHHBHBAIOMYIO BCE Tena,
Cunmranoqs, qo omur Mailixenscona 3acTaBifgeT: HAC pac-
npocmucnc apmpasiv. Berpou. Hy; m moxanyicra. Hap-
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TEHa MApa Oyner eme Kpame, ecim CYATaTh spuEp HeIo-
JABIKHHIM ¥ DPU3HATH HBIOTOHOEO ab6COdIOTHOE IPOCTPaHCT-
B0, 1O OTHOEHMIO K KOTOPOMY cosepmam'r CBOH 6er He-
GecuHple Tela.:

~Jasa obvacHenus oana Manxenmona TadKHe Kpym-
pefimue  guankm, xak .JK036( Jlapyop (1857—1942) ‘m
‘Tenppux. Anton Jlopenn (1853—1928), npamenmnm rmmo-
Te3y COKpamleHHMA TeJ B HampaBJeHHAN ®X apmuenns. Of-
HaKO JIOTHYECKHE IPOTHBOPEUMS W HCKYCCTBEHHOCTH OG-
ACHEHUS MHOTHX ABJCHHH, KacalomuXxcs 9JIeKTPOIUHAMM-
KH, NOpPOfOKAXA OCTABIATE - qucTno HEYOBJIETBOPEH-
HOCTH.

Pa3zpyGmTs ropameB ysem Bcex NpOTABOPEYMid BHIIATO
Ta JoJI0 Bejaudaiimero gusmka Hamero crosietusa AmanGep-
ra JditrmTeiina (1879—1955).

OrnpaBHoil TOUKO# paccyskiaeHHN JfHmMTefHA CAyMKUM
HPHHLAN oTHOCHTENbHOCTH. Mamo Kto coMmeBadcsa mocie
Tanuies, 970 B OTHOIEHMA MEeXaHHYECKUX ABIKEHU BCe
WHepHUANbHEe CHCTeME PAaBHOOPABHH (BePHHTECH, IIO-
;anyiicra, k 1-il KHHTre W OCBE;KHUTE B MAMATH BCe, UTO OHITIO
CKazano mo.oroMy mosoxy). Ilomywaerca kak-To crpammo,
7a | Heconepmenuo € 3CTeTAYECKHMX NO3UIMMA: A MeXaHi-
YEeCKHX [BUYKeHHH pannonpanue, a 1A DNeKTPOMArHATHEIX
ero Her.

- OrrazxeMcs oT 9Tof «HEKPACHBOIY TOUKH 3PEHHA W HPU-
‘Mew '9TO DPHEHIHN OTHOCHTENBIOCTH BepeH JiA Beex AB-
nenuii, A
" . A remeps 3amyMaeMca HaJl Pe3yJbTaTOM OIOHTA Manxenh-
cona. IlonsiTKk 06BACHUTE Pe3yaBTAT STOTO IKCHEPHMOHTA,
paccMaTpuBas pacnpocTpaHeHme cBeTa B «aupe» Hamoxo-
6Ee pacHpOCTPAHEHHA 3BYKA B BO3AYXe; TAK/Ke HE YIOBIET-
popsior Jitnmreiina.. OH 9yBCTBYeT, UTO «UTO-TON 3peco me
T0. CofCTBEHHO T'OBOPA, MOYEMY MBI 0GA3aHH «IOfLpaBHHE-
Barp» cser 4 3Byk? M3-3a Toro, 4Tto M TOT M APYTrOH crioco6-
B audparmposars? He rakoit yx cmasmmi - fgosopn. Or-
Ka/KeMCs W OT -9TOH TOYKH 3peHHA W NPHMEM ClIeAyomumii
pocTyjaar (Ha HDepBHE B3TJAK KaKYEACH MHUKEM): CKO-
POCTh CBeTa B- BAKYyMe OJHHAKOBA C TOYKH 3peHIA BCeX
nabmionaTesei, (BIKYMMXCA B PaSHHX HHEPUAANLHEIX CH-
creMax.. B kakoMm Gm HaNPaBJCHAN HE Gexasa anempo-
MAareuTHasA BOJHA, Kakoe 6bl Tejo HE NOCHYMHIO ee HC-
TOTHHKOM, . 86MJIAHE W HHOWJAHeTAHe, NPOKEBAIOMKe B
Apyrofi - radaKTEKe (Kax Xxoderca Muorm ' amrasepam
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. “AJIBBEPT 3UHIITEAH (1879—1955) — eenuaavnuii yue- -
. KHil, M6Opey mMEOPUL OMHOCUMEALHOCINU, DECOLVYUOKLIUpOEasuel
Pusuneckoe yuuLsenue. ‘B 1905 2. Jiimwmeiin’ nybauxyem .mpyd,
noceswennnth cneyuaavnol meopuu omuoctumesvrocmu. B 1907 e.
ym noayuena gopuyaa, césanearnujas sueperio u maccy mesa. B 1915 ¢.
Jiinwmerin “gybauryem 06uy10 meopuw - .omnocumeésvnocmu. Hs me- -
qpuu caedoédau Hosve 3GKONW mAZOMERUR U 6v1600% 0 kpueuse

Apocmpancmaa.

¥ Teopueu OTMHOCUMEAbHOCMY He UCHEPNUEaemEn 6KAad .9unwmeu—
a e ¢ aury..Hs pa6omu [aanka on desaem 6w800 o cyuecmeosanuu
vacmuyw ceema — gomona u noxasueaem, KaKUM 06PAIOM MONCHO

¢ 3muz .noguyuii 06vacnumy pm? ¢yn0amenma4bnuz nmenuu, 6 ‘mox

Rucae u ¢omos¢¢enm o ) ‘

v
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BePETH B X CYMECTBOBAHNG), H3MOPAT ONHY H Ty /- CKO~
pocTh. — 299 792 KM/C.

“Bpons DpsSMOJIEHEHHOIO - yIRCTKA menesnonopomnoro
OyTH KATHTCA BarOH.C. HeM3MEHHOM ckopocThio-v. Ilapan-:
mexsHO Jlopore. HAer mocce. Ilo HeMy B TOM sxe caMoM Ha-.
opaBaeHmN. MIuTcH MoTomukamer. Mucmexrop T'AWM, moct
KOTOPOr0 PaCHOJIOEH .BOIA3Y KEJIe3HOI -[OPOTH, CBHCTHT
BCJISK HAPYIOHTENI0 — OH HPOMYANCA MHMO HETO €O CKO-
pocThIo - 1, Kyda OGoabmieii, uem-103B0JaeHO.: Maremprmii:
pagap, KOTOPHIMHU TeliePh CHAGYKEOHB! MHOTHE  HHCIIBKTOPHLy:
morasesaer 85 kM/1.. MamuHpCT *HIOTIAXNBACT “HA - MOTO~:
NHAKAACTA ; KOTOPHI ‘6HICTPO HATOHAST;. & BaTeM U-OGTOHSAET:
noesn. W aroMmy: HaGromaTenio:- HeFPYAHO. ‘HBMEPATE . CKO=:
pocrs MorTommkamera: Oma Oymer pasHa u'==35 KM/d::
Mgue ne Hafi0 JOKA3HBATH UYTATEINIO; UTO CKOPOCTH mO8BIA
pasma 50 ¥a/a:: CupaBequs - 3aKOH CJI0MKeHASA CKOPOCTei:

u=v4u'.

iBor 8710, KA8ATOCH .OH; CBEPXOUEBUIHOE TIPABHIIO ‘HE:
NOAXONAT Vi CBOTOBOTO - 1y4a: (DOTOHH +IBIKYTCHA..C ORe.
HO# W TOH7He CROPOUTHIO O OTHOMSHHIO K :ABYM:HAOMIO:
FAATeNAM, HAXOHANIEMCA B DPASHBIX ! nnepnnam,nmx'—: cHs
CTOMAaXx.

I‘ennﬁ jOfHEmMTeRAA :COCTOAT B “TOM; 9TO OH OTKA3RJICA:
0T '9TOTO ; OUEBHAHOTO ‘BHBONA *HE “TOJABKO JJIA: CBETa;: M0y
HKeNAA i COXPRHEATE : 6 [N HA A MOAX O - KO ' BCOM +(DUBEYCCKAM :
ABICHAAM KAK -0IOK TPOMATHATHEIM; TAK ‘B :MOX A HHYSCKAM
B3I HA :C00A - CMEIOCTE. OTKA3ATECA: OT 38KOHACIOMOHHAR .
CROPOCTeR LA ~BCOX ‘T

‘Pagymeercs, ¢ mogofHEIX noammﬁ ‘OIEIT. Maﬁnenhcona,
n o0BACHATL Hedero. Pas CKOPOCTH CBeTA yHHBEPCAIHHA,
SHAYAT, OHA:6YIeT OFAHAKOBOK BO'BCEX HAUPABIACHEAX —
HBRONB 80MHOI OPOHTH; M- TIOMEPeK NyTH 0GPameHAn: 3eM-
JE*BOKPYT RAINOro CBETHJIA.

N3 chopMyampOBAHHKX IPHHIUIOB cpaay He. cnexye'r,
9T0 CKOPOCTD CBETA ABIASTCH MAKCHMAJIBHON CKOPOCTRIO. *).

4

-

*) Bo0Gmie-T0 TOBOPA, -PeATHRHCTCKOI MeXaHEKe He -HPOTHRO-
POIUT. CYMIeCTBOBAHNEE -MaCTHI, ABHKYIHUXCA CO CKOPOCTAMMY, -CROIb .
yroamo 0OALIIAMH, FOM CKOPOCTSH cBera.. TeopeTnRy JaskKe Jadl 9THM :
YACTHOAM ‘HABBAHAL: TAXMOHE..QMEAKO ecan OB TAKHe YaCTHIHL: Cy-:
IECTBOBAH, TO CROPOCTH CBOTA BCO PABHO OCTANACH. OBL AJIA HAX TPO~::
Jieabuol, HO TONMHKO HE MaKCHMMAALEGIl, a, HAIPOTAB, MORUMAIHHOM.:
"ABTOD KHRTH HOJNATACT, UTO TEOPUA TAXHOHOB — BCCTO JHIIL HSAIN-
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.I[eﬁcwnnrenbno, €CJIH - CKOPOCTbH CBeTa He NOOABIAETCA K !
CKODOCTH JBIJKEHHS WCTOUHEKA, SHAYAT, OGOTHATH CBeT |
HEBO3MOJKHO. JHHITeHH B CBOMX BOCHOMPHAHANX IHINET, |
qro em;e)B 1896-r. y mero BospmK BOIPOG: «Ecian 65 MOKHO !
" GHIO0 MOTHATHCA 33 CBETOBOH BOMHOM CO CKOPOCTHIO CBETA,
To mMenm Om MH mepex cofoii He saBHCAmMEE OT BpeMeHN !
BosHOBoe mone? Takoe Bce-TAKM KajKeTCA HEBO3MOKHEIMY. |
Hrax, BE OfHO TeNO, HA OfHA YacTHIA He MOTYT. [BH~
" PaTBCA CO CKOPOCTBIO GoabIeit, 9eM CKOPOCTH CBETa. ‘Bny-
Mam*ecb, nojkanyiicra, B aTo yrBepsuenze. Bampy ‘ero
RaKymencs IaPafoKCATBHOCTH HOBTOPHM emle pas.. Ecan
Ha demyie WIW MHOH IiaHeTe W3 OFHOrO MeCTa B’ APYroe
oTnpasisercd B MyTelecTBHe s.uempomarnmnaa BOJIHA,
TO CKOPOCTH PACHPOCTPAHEHHA STOM BOJHEI, W3MEPeHHAA
3eMHHIM HabiaogarTeneM o HaGmofmaTeneM, HPOJIETAIOIHEM
. Hax Bemaeit B paxere, ,n;nnmymenca ¢ (aHTACTHYECKOH |
CKOPOCTBIO; GyMeT ofiHOM m Toif Jwe. Ir0 sKe yTBepIKNIenne
CHpABEJINBO H JAA BCAKOM .YaCTHIH, \mamxymenca co
CKOPOCTBIO; PaBHOH CKOPOCTH 3IEKTPOMArHETHEIX BOJIH.
CneT ~- He WCKJIIOUeHHme B Teopmm Jfmmreiima.
- Hy, a xax mpomcxoamr meno; Korna CKOPOCTH HBEIKY-
meroca Teja MeHBIIO cnopocm csera? OueBmHo, 9TO M :
' B TOM 'CHydYae TPOCTOH NPUHIMN CIOKEHASA CKOPOCTeiy |
. KOTOPHM MEI BCeI[ia TAK YBEPEHHO IOJB3YeMCs; HeCmpa-
sennuB. Ho oTkiaomenme 0T OGHIYHOTO HpaBHIA (JIOMKEHHA |
CKOpOCTel HaYHET YYBCTBOBATHCA JIUING ©TOTNA, KOTHA
cxopoc’rh’ Tesia 6yneT O4eHb U 096HD BEJHKA." '
‘PenaTHBECTCKAA MeXaHMKA — TAKOBO “HAZBAHME / Me- |
XaBEKA GHCTPO ABWKYMUXCA Tewx —  IPEBOJIAT K cnenym- !
memy npammy CTIOKeHHS: cxopoc'rem

- ~ M ‘V._-ul.1+l,‘ . -‘ ‘ ./
PR 7 T iR oo

1 .
TIpuknHbTe, KAKAMY OJUKHEL GHITH SHAYCHEA U° W Yy
971005 noganoﬁnnncx, HONPEBKA K IIPOCTOMY- IPABHLY CII0- |
:memm CHOpOCTei.
. . ‘Kax obcromT meno, K mpEMepy; ¢ KOCMEYECKIMHE - IOJIE- |
'\Tami? PaGoraer a#'o6sramoe IpaBmIo: cno,xemz[_a CKOPO- |

'

A - MATEMATHIECKAS nrpa..Ecnn +OBL-MHEp TaXUOHOB cymemosan, I
70 ‘Hajcobufus, NPOTEKAOMue B :HAINEH Bcenem{oﬁ .OH B. npmmnne l
He MOr 651 BIIHATH,.. TAK e, KaK Oor, -
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creii, Korga pedb HIeT O IBIMKEHAAX CO CKOPOCTHIO B.Jie--
CATKH KHJOMETPOB B CEeKYHRY? .

'Kax m3secTHO, BechMa nenecoo6pasHbBIM }IBJIHeTCH 3a-
OyCK «BTOPUYHONY PAKeTH ¢ KaKOTo-1HGO KOCMHYECKOTo
Kopabusa-pakeronocurexs. Bo3MoxHO, MIMEHHO TAKMM CIIO-
co6oM GyayT. OTHPABAATHCA -paKeTsl ¥ oxpauHam Coxanew-
Hoft cuctembl. O003HaYMM Yepes3 v CKOPOCTS KOCMHYECKOT0
Kopa6.rm IO OTHONIEHHI0O K 3eMmie, deped U’ — CKOPOCTh
3a0yIEHHOA ¢ Hero pPaxeTH N0 OTHOIMEHHIO K KOCMHYeCKO-
my kopabmio. Ilomoskmm oGe CKOPOCTH U H V' paBHEMEI
10 kum/c. Tloncuanraem Teneps mo ToUHO dopmyne CJIOMKEHHA
CKOpOCTEii, YeMy Gymer paBHa -CKOPOCTh 'PAKeTH 10 OTHO-
menuo Kk 3emue. Torga K enumume B 3HAMEHATeN¢ HAKO
nodasnars Apo6s- 10%/(9:10'°)~10-°. Ilompaskd cosep-
MEHHO HEYTOXKHA, T. €. PaboTacT Kiaccmieckoe MPaBuUiIo
CNOMieHNsA CKOPOCTEH. . .

‘Kaxoe sxe Torma npaxmqecxoe 3HaYeHue WMeeT pelis-
THBHCTCKaA MexaHmka? [oiineM 1o 0TBETa W HA 3TOT BOI-
‘poc. A moKa 9TO HOTAHEM.CJIefICTBHA W3 CPOPMyNHPOBAH-
HHIX FHIOOTE3. I1OCKONbKY  HPHXOAMTCA PACHPOCTHTHCH .C
OPAHNHAOOM CIOReHHA CKOPOCTeH, TO MBl ysKe TOTOBBI K
TOMY, 9TO HNPHUJETCA BHECTH CYIIECTBEHHBIE Koppemnnu‘
7 B pyrume GopMybl MeXaHHEKH.

HKax mopuepkmsanocs. BHINE, PemAaIyo Poib B cra-
HOBJIGHUH TEOPUH OTHOCHTENBHOCTH ' CHIIPAl. OUHT Mait-
KeJIBCOHA — OmBIT, KOTOPHIM 6B1I0 HOKa3aHO, UTO CKO-
POCTH CBETA BJONb W HONEPeK JBIKEHHA 3emmzx mo coi-
_HeUHOHX oplmTe ofHa W Ta }e. -

He Gynen paccMaTpEBaTh X0f aydeii B mHTepQepoMeTpe
Maiikeancona. OrpanmmumMcsa obcyskaenmeM -Gomee po-
cTeix coOmTmit. I'me-To Ha:3eMie co3flaHa mPOCTEHBKAA yC-
raposka. Ha cronGe ma Bricote! oT 3eMHOH TOBEPXHOCTH
vcraHoBieH jdasep. Ero Tomdailmmit nyy mper BROAL 3eM-
HOTO. pafiyca, OTPaXKaeTcs OT MOJOKEHHOro Ha 3eMHYIO 10~
' REPXHOCTDH_3€DKajia, BO3BPAMACTCA. o0paTHO W TpHHEMA-
erca (OoTODNIEMEHTOM, KOTOpHIl HIKEHEPH YMYXAPHTHCH
OOMECTHTh TAaKOM 06pa3oM, 4TO MH BOpaBe CYHTATh, 9TO
HCTOYHMK M_NPHEMHHK CBeTa HAXONATCA B ONHOH TOUKe.
Ha pnc. 4.1 ona o6osnavena 6yksoit S. [Ipm nomomnm yaet-
PACOBEPIIEHHOTO CeKYHIOMEPa MOKHO 3aEKCHPOBATH J{Ba
MrHOBEHHA: IePBOe, KOIJia CBeT OTHPABHJCA B ITyTemecT-
BHEe, W BTODOE, KOr/Ja -OH mpumen K ¢oTosnaementy. [|Ba
“HabaofaTels CIENAT 33 DTEM ABICHHEM. Omm HAXO0-
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RETCA TYT K6 DANOM C BH-
AYMaHHO HAMH  YCTAHOB- -
Koif, a m‘oporo XYROKHEK
. IOMECTHJ HA IaJIeKyI0 3Be3-
ny. Oba msmepsioT mmTep-
BaJl BPEMEHA T MEKAY JBY-
MA COOBITHAMA: YXONOM H
BO3BPAMEHHEM CBeTa B TOU-
ry S. Ilepsnii maGmopa-
Teah YePTAT KAPTHHKY XO-
Ja Jyda, @npome KOTopoil
® BRIAYMAaTh - HeAb3sg. OnH
- IOJIaraer,-410 NyTA Jyda
Tyj2 E 00PaTHO MOJHOCTEIO -
cosnagaT. B cnpasennm-
‘BOCTH CBOETO PACCY/KNCHUS
oH y6e;knaerca ¢ mOMOIIbIO
pasencTsa .t=2l/c.
©. 3BeanHHIl - HabmonaTen s
¢JiefuT 3a BCOHNIKOH OT-
TPaABJIEHAA CBETa W 82 €ro
HPHEXOAOM K (HOTOIIEMEHTY.
WN3smepennnit uM mpomesny-
TOK BpeMEeHE paBeH -T.
M om, 91006 [POBEPHTH,
BCE JHW HOPAaBHIBHO, CTPOAT
KapTHHKY XOfa Jayda.
Ho. gnsa mero. monosxe-
.HAg TOYKE S B MOMEHT
BRJIIOYCHHS CEKYHAOMEpa H-
B MOMEHT, KOTAa OH 3aMe-
TAI peaknuio (PoTodNIEeMeH-
"ra, He coBmagamor. llosro-
"My OH CTPOHT APYIYyI0 Kap-
THHKY xona ayua. Cro-
pocTs JemaE DO oTHOMe- -
HEI0 K ce6e 3Be3fHHU Ha- -
6aionarens spaer. Tak dro
erd UepTeHMK M306paKaeT - pye 4.
cofoit i~ PaBHOCTOPOHHMHI
TPeyroNBHEK, OCHOBAHHE nomoporo PaBHO 'UT, a BHICOTA
paguseres I C momomsio Teopemn: ITmdaropa Bzmesmmniit
BabaofiaTe/Ib  YCTAHABAWBAET, UTO -OYTh, nponnenmﬂﬁv
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cBeToBEM aywoM; pasen 2V I*°+-(vv/2):. Iror: myrH pa-
BEH T — BO[[b-CKOPOCTH CBETA OJMHAKOBA [UifA* BCEX- Ha-
Gmioateneir; Pas Tak, To IPOMEKYTOK BPEMEHH' Mem,qy
ABYMA MITOBEHUSAMH Gynet : paser . .,

' 2
b c Vi=v¥er® ‘

‘{To 3a HeoykuAauuni pesyasrar! Beas ¢ Touxnm 3pemus
3eMHOI'0 HaOMIOATENSA 9TOT e APOMERYTOK BPEMEHH. Mei-
RY- TeMIL.JKe: CAaMBIME COOLITHAMIE: paBeH -21/c. :

IIpnsopes Ha MOMOME JIOLHKY . CARIAEM HEH30eHIHHIR -
BHIBOJ > BPEMA, KOTOPOE. OTCHMHTHIBALT  IOKOAUMHACH:HAGMIO~ -
flaTe]ib, OTIMIACICH OT BPEMEHH; KOTOPOE - OTCTATHBACT
HaGA0AATeNb IBMKYIMUACH,

Bpemsa- uépogsukHoro nabaopaTess:- HA3WBAKT - COO-
CTBOHHEIM BpPOMeHeM H 0003HadYalT: Ts. Mbi HaxOfmy;, UTO
BpeMa HaGIIONATEs, NBIMKYINETOCH CO:CKOPOCTHIO vz cBA-
88HO C COGCTBEHHEIM BPEMOHOM BEIDAMNCHHOM ..

- Ty. . B B= v

T —-——-—-———*m y Tfi9. y ===
To ecTs ABMKYIHECH TACH WAYT MeHICHHES HONOIBINIHBIX.
Ilpuuas ocHOBHBIE HOCTYNATH . TEOPHHy OT dTOr0: BEIBOJA HE-
cnpmemwa. A oH BefieT'K TAKOMY:-HA HEPBHIE B3I MIALCTPAH- |
HOMY CIeACTBHIOy KAK HE0OXO0qEMOCTS. OTKABATHLH. O HO- -
HATHA OJXHOBPEMERHOCTH: ,

A‘'He HMONYIMTCA JE TAK, UTO":C TO‘iKﬂ‘-tBPOEHHO,TlHOPO
nmabmmogaresnss ke soicTpenmy my{A0R mocse 37010 yoam:,
-yOurwii, mygedi;, a ¢ TOUYKH 3POHMA: IPYroro;:HaGmoxarens
cpanana yoan yomrmit Jlxou, a satem spicTpenmm:mmm?
CMer0. 3aBEPUTH YATATONA; ITO;PRIAATABHECTCKAN: MEXaHEKA
HO BOAET HY K KaKmM HecoofpasmocTaM. Ilpaaumn npuyean-
HOCTH HEKOrja He 6yner:mapymen. V-o6sacanTs 570 MOM-
1O 051710 {051 BIOJIHE DOMYJAPHO; HO, K COMKANCHHIO,; 00beM
KHEJKKY - He, DO3BOJISIeT 3TOTO . CREAATD.

Ho eme HECKOJBKO CJIOB-HAMO CRA3ATDH. O NAPAjOKce
61A3HeN0B, KOTOPHIl U [0 CETO"BPSMEHIMHOI/A IPHBOAAT
KaK /[0KA3aTEIBCTBO HECOCTOATeNbHOCTH Teopmu. Bama
u Ilers — Gamswenst. Ilers mpomaercs c: Baweit m ornpas-
JAACTCA B KOCMAYECKOS: IyTemecTsHe CO- CKOPOCTSIO; 6ima-
KOH ¥ CKODOCTH CBETA; ¥-96Pe3 IeXOTOPOe BPEMA:BO3BPA-
maercsa ob6patro, Ierman wack. mayT Mepiennee. [loatomy
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On*BEPHOTOA HA -Bemio Geas Mopnum 7 ¢oRmd -u- nc'rpe'rn-rca
€O CBOEM 6PaTOM — JNPAXIBIM CTAPHKOM.

~"Ho opranmsoBars BeTpeuy, co6MIOAas Te - YCAOBUA, IPH
Roro‘pmx CHPaBeIHBH OGCYKA2EMEIO - HAMH Gopmyas, K
COMANOHMIO ' (AN ' K PAgOCTH — KOMY Kar), He yAacTeA.
Benps nnsa aroro Ilere HaJI0 ‘H3MEHATH CBOXO : CKOPOCTH ' Ha
00paTHYIO, ‘M IO3TOMY BEIBOJH, 'OTHOCAIINECH * K “WHEPIH-
aJBHEIM CHCTEMAM, K 9TOMY CJIYYAl0 ‘He OTHOCATOS.

.+ OTHOCHTEIbHOCTD: BDEMEHN - HE ' €CTh e{EHCTBEHHOe Clief-
oTBue . HOBo#t Teopmu. Tak ke TOYHO, KaK .COGCTBCHHH
YacH HaGIIOgaTend HIyT. 6uc'rpee BCAKEX APYTEX, TaK H
'AAHHA CTEPKHA Lo, KOTOPHI BH JleP:KETe B PYKaX, MAKCH-

- mMaasga.’ G-Tourm 3penzms -#1060ro Haénm;u;a'renn, KOTOPHIH
JIBHKETCA CO CKOPOCTHIO U BJIOJIB crep&\rm, a1 JHe’ ‘AAARA
pasra [,V 1—p2.

- W B -BHpaKeHEW I MacCH’UOSBIASTCA BCe TOT Ke
‘KopeEb. Macca m, Tema, KoTOpoe HaGIIIoNaTeNb «epsKAT
B PYKAX», HasHBAETCH MacCOH MOKOs. OHa MUHAMATIBHA,
Raa anmymerocﬂ mHabaonatens

R ’ W B R ’»V-I:;:-_BE .
- BroirHe 6CTECTEEHHO; UTO: MACOA BO3PACTACT '¢*YBEIAYe-
"HEEM "CKOPOCTH. 'JlécTBATeAbHO, “Pa3 Yy “CKOPOCTH “ecTh .
Ipejiel,"'TO ' IO - Mepe 'IPUGImKEeRAS ‘K HeMy YaCTHIY “Bce
TpyAHee W TPYAHee YCKOPHTE. A .Belb 5TO H O3HAYAET, U470
Macca JACTHIE pAacTer. ~
. C GOoabmEME. CKOPOCTAMI, Ro'ropme 3aCTABIAANM 651
Anpnmma'n, BO “BHUMAHEE OTIWINE “KOPHI KBAXPATHOTO OT
OXEHIIIH; -B (OPMYJIax : PaCCTOAHAA ‘M *BPEMEHH ' JOAL0e
" BPEMA BCTPEUATHCA- He  MPEXORWIOCH. JIwmp HelaBHO' yiia-
-JFOCH TOATBOPANTE CHPABEXTHBOCTE YO PMY IR BPeMOHH,
- .. A BOT4TO KACAETCA 3ABUCHMOCTY MACCH OT CKOPOCTH, TO
ona 62 o0Hapys;KeHa AAA  DOTOKA SAEKTPOHOB eme [0
no;mnemm crateu OitEmreiina. @opmyna nAA MACCH AB-e
_asteTes n} TOJHOM’ CMBEICKE: CJIOBA * TOXHAYOCKOH “(HopMynoi.
Rar M yBEAIM B caeKyomeM: naparpage, ‘Ges ‘gee HEB03- -
‘MORHO PACCIATATH ¥ CKOHCTPYRPOBATH COBPEMEHHNI “yCKO-
PrTean YACTHN.’ B oTHX 0YeHE MOPOTEX  MATIHHAX YACTAIH!
PaSTOHAIQTOA“CTONE ‘CHABHO, UTO KOPeHb KBAPATHEIL CTas
nonmcn Xyna Goxee 6nn3nnM K Hya0, 9eM K eRmRmme.
(Popn A 3aBHCHMOCTH ‘MACCH 'OT.CKOPOCTH GHIHA PON-
meena epBHe (eme “Ao -JiHmréfina. o (cramopnemua
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PEAATHBACTCKON ~ MEXaHHKH - -OHA - JMIIb TpﬂKTOBaJIaOB He- -
BEPHO. .

Ho 3namenmoe Bmpamenne E= mcﬁ cnaamnammee Mac-
Cy ¥ 9HEPIHIo, OBLIO0 BEIBEHEHO [-)nnm'rennom. 91a popmya,
TaK ke KAK H 3aBHCHMOCTH [, T M m OT CKOPOCTH, CTPOrO
caefiyeT M3 IIOCTYJ]aTOB TEOPHH. -~

VMHOKEM MacCy HA KBAApaT CKOpocTH cseta. JJf -
ABIKYIIETocsA Tela aTo Gyner mc?, a JJIA TOTO ke TeIa B -
mokxoe moc®. CocTaBEM pasHOCTH 3THX ABYX B'b;pamennﬁ: -

\ y 1 -

Mmet—me? =mye? | —=—1). -

| o Visp

BocnonrayeMca mpHGIMKEHHEM DPaBEHCTBOM, CHOpPABENJIA- -
BOCTBH KOTOPOI'0 BHI MoOKeTe (e3 'rpyp;a nponepmb.

s Vi
Pasnocrs, Koropyxo MBl BRITHCIIACM, HMeeT BHE
m 2
. met—myet = ;" . ~

Kax Bagumre, OHA pPaBHAETCA KAHETHIECKOH HYHEPrAM Tena. -

PasgymeiBasg Hajx 9THM PaBeHCTBOM, JHHITEHH IPUmeI
K caefyiomeMy QyHIAMEHTAAbHOMY 8aK/IOYCHUI0. OHEPIAA
‘ABEGKYIIErocA Texa Mo;ReT OHTH HPECTABIEHA BHPaKe-
HUeM . - . B :

E = mc’ ;

STa aneprnﬂ cnnanmnae'rcﬂ a3 auepmn oKOA moc‘ 2
9HOPTHE ABIWKEHAA. He mMes HUKAKEX CBefieRWi O CTPYK-
Type Tela, HO 3HAA XapakTePa B3AEMOMEHCTBHA ero 4da-.
CTHI[, MOKIO y'rBep;ml;a'm1 n’ro ero nny'rpeﬂnﬂn 9nepr1m,
paBHa

- .

-

U=my*.

BnyTpeHHan anepruﬂ TOJ1a C MACCOT i Kr pasaa 107 [k,
aKoe KOJMYeCTBO Tema BHJEMHI0Ch O -mpm cropanus.
3 vmnanonos TomH yraa. Hak bl ysHaem  Hmxe, qmamm
HAYTHIACH BHCBOGOMIATD JIMIID MAIYIO YACTh DTOH SHEp-
THE, Paspymas aToMHEe ﬂnpa WM 3aCTABIAA MX CHH-
BATBCA. . - _—
Hopuepxnen, aro ypasuenne (—)nam'renna E= ——mc’ 01-
HOCHTCA HO TOJNBKO K BayTpnﬂ,qepHon 9HEpIud. Ypannexme
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yuusepcaanio. Ho 31ech 1eno 06cTonr coBepuiesno TaK sxey

KaK ¢ 9acaMa KOCMOHABTOB. Boxbmeit gacTrio coomomenn’e

MEXIy O9He PHGK H Maccoilr He MOKeT OHTb napoBepeHo.-

HeiicteuTe, LHO, ecam Harperh 1 T monmbuena va 1000 K,
-TO Macca Boapac're'r Ha 3 MWUIMOHHHIX JOJH IpaMMma.’ TOJIB-
KO. OTDOMHAA BeJIMIMHA BHYTPHANEPHHIX CHJ O3B0
y6e)mec;1 B . IPABMILHOCTH yPABHOHUH E=mc2. - -

. Ilonesno, momainyit, IpexynpeAnTs YATATEAA 06 OYeHb
pacHpocTpaBeHHol ‘HeGpesKHOi (GOPMYAEPOBKe BTOTO 3a-
MevareibHOTo ypaBHeHHA. ['0BOpAT: Macca mpeBpaltaeTed
B DHEPTHIO; WIH eMIe XYiKe: MaTePHA NPeBPamaeTcA B dHep-
rmo. Ha camom ke meme ¢opmyna E=mc? rosopur ciue-
Aylomee: Kakme OH B38HMHHE DPeBDAINEHHA PA3HBIX
BHAOB 'MaTepmE HH IIPOHMCXOMNMHJIH, IPOMVIIEAmEMY B
CHCTEMe M3MeHEHHI0 SHEePIUH COOTBETCTBYET OKBUBAJICHTHO®
¥M3MeHeHHe MacCH. OHEPrHA W Macca ABIAIOTCA ABYMA Of-
HO3HAYHO cnasaﬂnmm xapamepum'-mcanm MaTepHu,

IIACTI/IIII)I CKOPOCTD KOTOPBIX BJII/IBI{A
K CBETOBOPI

ﬁ{enaﬂne noﬁpa'rmn J0 -9JIeMeHTaPHBIX xnpuuqeu, na'

x'oropmx HOCTPOEH MHP, CTapo, kKak mmp. Ho goarme cro-
meTHs ‘9TOT TMpefMeT GBUI TONBIACTEH TOJIBKO, CXOAACTHIE-
CKWM paccy:KleHuAM MyApenos. Hak TOIBKO mOABMIECE
pealbHEE BOSMOKHOCTH  PaspyHIATh MOJIEKYJIbI, ATOMSL,
aroMHEE fAnpa, GU3HKH NPHHAINCH 33 3TY. paGory. ¢ BIIOX-
HOBeHHeM: 11 HacTofImBOCTEIO. “PaboTa aTa e TIpeK paria-
efca W O cell AeHs, u, npnsnaeMcﬂ, TIOKA 9TO xonua eit
He BUXHO. -

. fcno, uro faa 'roro, 'n‘oﬁu lIOJI’quTb OTBeT Ha Bonpoc, .

H3 9ero MOCTPOEH MEp, Haj0 PaspymaTh YacTHIH. Hnsa -

9TOTO HYIKHBL (CHAPAMBDY, W 9eM. Goanmeil sEepruei 6yny'r
OHil o6nafmath, TeM Gonbme Hane,rmm pacxpmu aTy 'ranﬂy
upnpo;m g -
\ Mcropma anponﬁnoncma 6mc'rpmx qacmu HaYaaach- B
1932 1., worjia corpynuukn Pesepdopna mocTpomanm. ycra-
tmy IS JONY9eHHA MPOTOHOB, KOTODHE pPAaSTOHANHCH
PHEePTHii. 500 KaB. 3arem HOCIeA0BANH IUKJIOTPOHH, 10-
anonnnmne oc'mrayu JHEeprail HPOTOHOB, KOTODEE Tpe-
6onauooib ABMEPATH Y’Ke - MEras/leKTPOHBOJILTAME (HAIIOM-
HAM, "IT0 Me¥a — muiamos).  Ha cnem*xomeu aTame OBUI
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A306peTeH CHEXPOTPOH, IOBBOUBINALL PASTOHATE IPOTONK
po Mmmrnapaa-snexrponsoasT. Hawanacs spairmrasisert-
pomBosibros (rEra — Muinmapg). Ho remeps yiKe 3ampoex-
TAPOBAHE MAINHHH, ‘B KOTODHX CYeT -MOHAeT. HA - THCAYH
"MEJITEADJOB ' DIERTPOHBOALT. B wacrmocTH, , dusrkm, co-
Oupasmuecs- B 1975 r.-Ha-MEeKAYHAPONHYI0 KOH(EPEHIAIO
(oma nponcxo:mna B Cepryxose, rfie yCTaHOBJICHA Of(HA *H3
‘MOIMHEHIIAX MAMIAH 3TOFO THMA),” HOJATadd, 9T0 Hafgo0 OHI-
70 6 CTPOUTH KONBLEBYIO- MAIIMHY. C-AumamerpoM 16 Km.

' Ho y umrarens y:xe BepTATCA:HA KOHUMKE ASHKA:BON-
‘pocsr. B-wem npuanun neficreua Takux mamua? Ilogemy mm
Hajl0 ‘NPBJABATE -KOILIEBYI0 GOPMY U, HAKOHEN, JUIs-1ero
OHH HYKHHI?

Tlo cyrm mema,: yoropmrenem: dacThil ABASETCA M0G0
“BaRYYMHHI . OpE6Op, K<KOHEHAM KOTOPOTO TOABEIEHO BH-
coKoe - HanpsikeHWe. HEHeTHIecKas - 9HEPPHA Pa3OTHAB-
meficA: 0. GOABLION - 6KOPOCTH ‘FACTHIEI. :paBHA: (BUpOHEM,
MH He B NepBHI pas mpuBopmM 9Ty GOpMYIY, HO.B HTOM
A6e11u HeT: WHTATONb €€ TOr/A HaBepHaua 3anounm)

‘M pentrenoBcKme,a »Tenennanomme 'rpyﬁlm MOKHO* Ha-
8BATh YCKOPETOAAMH.: . ~

: Ho'ma oroM:upmHOUDe: ocoﬁo 'Gonsmnx cxopoc'ren HE
.moaxyqmmsb. - TepMAH ' ¢yCKOPHTeNb) * HPUMEHACTCA *TOTAA,
KOT/Ia * peub: ‘AT 0 "MAIAAHAX , “PASFORAOMIUX  FACTHITH * 10
-CKOpOCTeil, GIA3KAX K/ CKOpocTH: cBera. - Jlas:. sToil menn
HAJ[0-32CTABATH: HACTHIY:IPOXOIATE: IIOCE0BATeIBHO MHO-
-ro moxeir. Cpasy ske J1erKO COO0pAa3WTH, UTO JMHEAHHIN
- YCKOPHTENS MaToyR00eH, :u00 . A1 T0T0, ‘'ATO0H HOAYIHTH
'KaK@e-To - JRAJIKHAE * IECHATKE  THCAY :: BIICKTPOHBOJET, - Yze
- HY;KHHL IyTH, PaBHbe. MHEOTEM: capTEMerpaM. [las. mocTh-
JKeHHA JIECHTH ‘MIJIIHADPAOB : IISKTPOHBONBT: HYKHA mor-
Ha IODPAMKA JeCATKa KWIOMETPOB.
"+ Her, Taroe :J1060B0e; :penreHne - MPoOIEME .- He: ronmca!
B 1936, r. Ipuect: Joypenc (1901 -1958) nomomxuna .nHanaso
-CTPOHTENBCTBY COBPEMEHHEIX KOJBIEBHIX YCKODHTEJel ;" K0~
“TOpHE. OH ‘'HASBAJ ' NUKJIOTPOHAME. - B : om0 - ycTaHoBKEe
- 00BENEHACTCH ~YCKOPeHHS: YACTHIE! DIEKTPAIECKAM T0reM
"M ee:MHOTORDPATHOE: BO3BPAHIeHHE \K’ ycnoparom,emy npo-
‘MOIKYTKY- C:-IOMOMBIO;) MAFHUTHOTO" HONA. «
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Yexopurens JIoypesca Hoxox: Ha KONCEPBHYIO DAHKY;
Pa3pe3annylo Ba [Be 4acTH:1e guamerpy. I xsym monosmi-
KaM IPHKAAALBAeICA OHCTpOmepEeMEHHOe HAIPSKeHWe.
apaKeHALIe YaCTAIB! YEKOPAOTCS B T MOMEHTH, KOrja
OHF OPOXORAT PACCTOMHAA, PA3AEAAOMAS  TOIOBUHKM
npuGopa.. Bayrpm - «koHCepBHON GAHKM». MBI 3aCTABIAEM
YaCcTHIB! JBATATECA N0 OKPY/RNOCTH, HAKIAKHBAA HA DPH~
66D MATHHTHOE - HOJIE; JHEAR; MEAYKNAR - KOTOPOTO - Nep-
NeHRAKYNAPHES ee AHy. Hak H3BecTHO; B 3T0M - Ciiyuae
;3aP/IKOHAAS YACTHOA ONACHBACT - OKPYIRHOCTH PARUYCA

v =mv/eH, .

Bpemsa onnofo .oﬁopo'ta“
Ti=2nm/eH: C

it TOTO 4TOGH 3EKTPHUCCKPS TOIE MEMCAY ABYMSA OO~
BHHKAMI MAIIHHE IO/ XBATHBAJION UACTHINE, HAAO MmON05-
PATH IIEPEMEHHOe HANPMKOHHEE TAK, YTOOK €ro SHAK MeHsI-
CS-KaK- Pa3 K “TOMY MOMEHTY; KOIJIa UACTHIA IONMOHAST K
OPOMEKYTRY MY IMOJOBANKAME,

3ApANK*COBNAIOTCA B HERTPE HPUGOPA -(CKANKEM, HONHE- -
3ands BOAOPOAA co3naer -MpoTonsl). Ilepsaa  orpymiocTs
Qyaer ‘mMers - HeGoanmoil -pagmyc.  OffHaKo : Kanas - cxe-
" {YIOINAA - OKPY/RHOCTH * 6yxeT  mMers: GOMbIumA " panmyc,,
HOCKROJIBKY; COTVIACHO IPABEAEHHOH ‘Gopmyire, om nponop—
LHOHAZEHM CKOPOCTH JBMK@HMA JACTHOHL. -

Ha - nepssiit’ B3rIAK KayKeTCs; 910, YBEAHYREAA - Pa3-
MepH ‘THKJIOTPOHA, A BMECTe € HTHM. H-PafAyC KONLHEBOMH -
. TPAGKTOPHE; ML MOYKeM: cooﬁmm‘s 9acTHRE M06YI0 aHep-
rmo;: JOCTArAYB )KeAaeMOl DHEPT AN, HAM OCTAHETCA JIMOIL
.C TOMOMHIO OTHJIOHAIOME  IIACTARKY s BRIYCTATE TYHOK
-uapyxy. [eno o6crosno Gut-miteansuo; ecxm 65 ne saBacH-
MOCTE MaccHt o1 cKopoctr. Popuyna Tm———— AJs Mac-
CH, He HMEIOMAA, Ka3aloCh KOIAa-To; MMKAKOIr0 NMpPaKid-.
qecxoro 3HAYEHWs, CTAHOBHTCA -OCHOBHON: HpH pacqewax:

JBLEBHX {YCKOpOTEaeH: f

. IHocronBry c-BodpacTammeM CKOPOCTH ‘MACCR TACTHIIH

apadrraer, TO HePHOJ OGPAmEHHS HE '0CTACToH Hom3Men=
ubn; a- pacter. YacTEnma maummaer samasphigarh. Oma
npEjeT K YCKOPAOMEMY . NpOMEIKYTKY He: go'ro'r MOMEHT};
KOTfa dmaa; HATPAIKOHAA " H3MOAATCA” Ha 1 a uos;xg»
Ho MEPe BOZPACTARKA CROPOCTH MB IPBACH K TAKOMY DO~
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JIOKEHHTIO0, 9T0 ‘DNeKTpUUECKOe MOJie He TOJNBLKO IepPecTaHeT
HOJXBATHBATh YACTHLE, HO AasKe 6yneT BX TOPMO3HTE.
" I|EKJOTPOH MOBBOIEI PasrOHATHL IPOTOHH NPHEMEPHO
no 20 MaB. Kasanocw 6w, ge Tak mioxo. Ho, kak s ysxe
CKasalx, dmsm(aM OIS X paﬁo'm TpebyloTcs Bce Gogee m
6osiee MomEbIe upnGops. flcHo, 910 ANA HOCTIIKEHESA Go.nb-
muX SHEPTUil HY;KHO HWCKATh HOBHE TYTH. :

- Bag (lJopmym.I maA mepwofa ofpameHda JacTANM HOJ-
CKasnBaer, Kakoil myTs Hajo m3bparh. C BospacranmeM
CKOPOCTH pacTeT Macca. Hy uro ke, snaunt, nad mopnep-
JKAOHAA TEPHOJa HAJO YBeIWYABATH «B TAKTY HAUPSIKOH-
HOCTHL MAaTHBTHOTO moasi: OJHaKo 3TO penieAne NPOCTO JINMb
Ha nepsuii BarnAx. He nago samBare, wto pagmyc oGpa-
meHAsA OPB KAKAOM oGopore wacTumsl Bospactaer. Tak
970 Tpe6ye'rca, 9T00H cnﬂxpomme BO3PACTaHNe MAaCCH
W MardUTHOrO Mojs Owao Gbt cnpanen.nnno Jiisl 9aCTHIp,
IPOXONAMeH NMOCHeNOBATENBH) OKPYKHOCTH CO BCE BO3<
PaCTAIOMEME . PA/IHYCAME, BrnMmarensHO nopaaoﬁpanmncb
B 3TOil B3aMMOCBSI3W BeJMYMH, ME BRIACHEM, UTO HalifyTcA
TaKHe «yAauHble» WCTRIH, AMA KOTOPHIX, OpH HEKOTOPOM
3aJlaHHOM TeMIle HapacTAHMA HANPAKEAHOCTH MAarHATHOTO
IOJiAA, DTO yLIOBHe Oyler BHIOOMHEHO. A T'JIaBHOE, OKAKeT-
cA, 4TO nponaom(eT csoeoGpasHad aBTod)asnponxa Yacra-
Ia, y KoTopoil sneprusa Goaeme, YeM Hajo JId pajmyca ee
06pame1ma, Oyner 3aMeqIATHECSA W3-3a H3JHWIIHETO- IPAPOC-
Ta MAcCCH; Hanpo'ﬁan, HEeXBaTKa aneprxm npusefier K yexo-
penuio.

CaMBIME IPOCTHIME ancnennxmn ¢ nomommo (I)opmyn
pajuyca ¥ Hepuoxa OGPAIMEHUS TACTHIH, IATATENh MOMKET
CaMOCTOATeALHO , y6ennTHCA, 9T0 HMEHHO Tak Oyjger o06-
CTOATH Jieno (3aAaiiTe TeMI YBeJWTeHHH HANDAKEHHOCTH
MATHHMTHOTO IIOJA, Bbl'IECJ!ﬂnTe TPaeKTOPUM, JACTHI|, TO-
crpoiiTe rpaduK — M BH IOYYBCTBYeTe NPUHINI aBTOQABH-
poBKH). A MosKeTe TOBePHTHL MHE Ha CJIOBO, UTO TAKHM CIIO-
c000M MOKHO B NPHHIMIE YBEJIHYHABATH CKOPOCTH YaCTHI
710 mpenena. l'lpnneTca TOJIBKO MCHOJIH30BATD JJIA yCKOPe-
HEA EMIYJIBCHER METOZ. Mpu BO3pACTAHAK HaOPAKeHHOCTH
nons ycranoska paGoraer. O6paTHH Xof ABJACTCA XON0-
cram. Ho MB He 6yneM 3afIePIKHBATBCA HA DTOM METOZE.
Os asnserca Tax:ke mpoimenHKM sranoM. Ecau coxpanm‘b
5TOT IPHUHIEI, TO /1A COBAAHAA COBPEMEHHHIX ycxopmeuen
uoTpeGoBanoCch 6L MBrOTOBIATH MATHHTH ‘MAacCOM B MHJI-
Jamonnt (1) TORH.



Conpéuennme KOIIBIeBHIO * yCKOPHTeNH, HA3bBaeMELe
cunxpod)asoTpoaaMn, OCYImECTBAAIT YCKOPOHHE YaCTHIL,
Ha ofHoit ppbure. IlostoMy Besa memTpanpHas. YacTh Mar-
HATA KaK On Beipesaerca. PaGora » aTHX MammEax TaK:Ke
" IPOMCXOAMT MMIlyJIHCHLIM METOROM. CornacoBaHHO MEHSIOT
KaK HANps/KeHHOCTh MATHATHOTO WONA, TAK M NEPHOX.
JJIEKTPIIECKOrO-HOJIA. Y AaUHBIe GaCTHIE 6y;(y'r Habhparh
CKOpPOCTH, JIBHraAChL IO CTPOr0 KOIBIEBOI op6me. Menee
yaausse 6ymyT kome6aThCA OKOJO XOpomIei opﬁmm HO
'BCe 3ite GYNyT HaGHPATh CKOPOCTS.

' B UPUHIHELNE YCKOPEHUe MOKHO noBecTd o (paHTACTH-
weckEX Beamadm MOSKHO T0CTHYL CKOpPOCTH IIPOTOHOB,
e/1e_3aMeTHo OTAMIAION[EHCA 0T ‘CKOPOCTH CBeTa.

Haum ocrae'rca OTBETHTH Ha BOIPOC, 3a9eM Hymm'
TaKme . MAIIHAKL, YCKODHTeNb CTPOAT /IS TOTO, dTOGH
pasoGpaTeca B QU3HKe dIeMEHTAPHAIX IaCTHIL. ‘IeM BHIIIE
SHePIHA 3aPMKEHHHX YaCTHI[, NCHOJNb3YeMHX KaK CHA-
pansl, GomGapAnpyoIIne MAIMEHH; TeM GOIbIIe MAHCOB Hali-
TH 32KOHH B3AAMHOTO IPEBPAIeRAS anememapnux qacTan.

Boo6me-10 roBops, MEP HOCTPOEH BCEro JNHIIbL H3 TPex
YACTHI: BJPKTPOHOB, HPOTOHOB X nemponon. 9neu'rpon
HOKA 9TO° HET OCHOBAHAA CYATATH COCTABHOH dacTHIeH.
Yro ke KacdeTcs NPOTOHOB M HEHATPOHOB, TO OHH MOTYT
6urp pacmennenn Ha gactn. Ilpm pasmeix CTOJIKHOBEHHAX
MEKAY «OCKOJKAME» BO3HAKAIOT HOBHIEe dacTanu. Ceronpua
UX HACYMTHIBAETCHA_UTO-TO OKOJIO 250, = 'Beca Gena. B TOM, -
9TO 9TO YHCJO nenpepmnﬂo pacTeT 0 Mepe TOro, KaK '
'BO3PACTAIOT MOMHOCTA y¢kopureneir. Cmenmannctsl B_06-
NAcTH U3MKA DIEMEHTAPHHIX ACTHI{ HE TEPAIOT HANHKAL
#HAATH 9ITO-TO. BPOA® CHCTEMBI Menpgeneesa s sJIeMeHTap~
HBIX JACTHI[ B CBECTH HX K-HeGOJBIIOMY UHCAY, eCadm Tak
*MOYKHO BHPABHATHCA, «npo'roqa'cmu» — YAAJO0CH e COTHIO
' DIIEMEHTOB M HECKOJIBKO COT HX H30TOIIOB CBECTH K KOM-
6nﬂarmﬂM PAEKTPOHOB, HPOTOHOB ¥ HEATPOHOB.

Ynratens = BOpase IMOMIOGONHITCTBOBATH, KAKOH 1K
TOI‘JI& cmm@ MB_BRJIQJHBAIR BO $pasy: mmp “HOCTPOEH
ﬂa Tpe'X qac'mn:? ,Ileno 3aKIIOYAETCA B CIEAYIOMeM.” Conep-
IMeHHO YCTOMMBHIMH 9YaCTHUAME ABJAITCA TOJBKO HPo-
T n " bnem:pon. Heﬁ’rpon He BIOJHE yCTOHYNB, €CAH CIIO--

«ycToifugB) MOHAMATH sureitckn. Ho spemsa ero suspm
B ane YacTail, OrpoMHo;, 080 paBHO mpmmMepHo 10° ¢ Yro
7K@ KaCAeTCs MHOKOCTBA OCTANBHEIX BIeMeHTaPHHX YacTHI,
Roz‘opue ,t(oc'ran:xmo:r CTOJIBKO saﬁor TeopeTHKaM, To HX
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opoxu ;xn3HE Meabme 10~¢ ¢, Pasymeerca, xpa.mocaeaEREX
vq@caa He WAYT HA B KaKOe.CPaBHOHHe.

Ho Tem He Menee X04eTcA IPHUBECTH .B CHCTEMY H.OTH
KODOTKOKEBYIIZE OGIOMKH, MaTepuH. [[JIs BIeMeHTapHEX
9acTHI IPeJIIarajoch: MHOTO TaKux cmcreM. Ho kKak Toiab-
KO Ha CHEHY-BHXORAX (oJee -MOIIHKII yCKOpHTEdb, C ero
IIOMOINBI0 OGHAPYKHBAJIACH HOBHIE ABJICHHS, KOTODHE HE
YKIaJHBANACE B IPHHATYIO CXeMy.

- B MoMeHT; KOrfjla NEOIyTCA 3TH CTPOKH,; CHEHAJMCTHI
HaCTPOGHH ONTHMECTHYECKH. -BCio.CHCTEMY 91eMeHTaPHEIX
gacTHI[ ymaercA Kak OyaTo 6B .CBECTE K - «IPOTOYACTH-
TaM», KOTOpHe IOJyIniy HazBaHMe KBapKos. -Dema B Tom,
9T0 KBAPKH, B OTIHIEE OT-,3JEKTPOHOB. W IIPOTOHOB, ‘HE
HaGIOAANACH M, BEPOATHO, HO. MOT'YT HAGMIOAATECA B IPHH-
mume. YToGr cosmarh «cueTeMy:MenneneeBay fias smeMen-
TapHHX YaCTHI, KBAPKYy .IPAXOJUTCA -HPHAATH DIEKTPH-
YeCKHUI 3apaj, . paBHHH AEGO OFHOM. TpeTH, JAGO. ABYM
TPeTAM BapAfA . 9JAEKTPOHA, H IPANHCATH  JBA AOMOJHH-
TeJILHEIX HAPaMeTPa, KOTOPHM: HeJIh3s COIOCTABHATH KaKOi
6m To HE -OHIO 06pas. . dTH: TIaPaMeTPH - HOCAT HA3BAHHA
¢CTPAHHOCTDY - B «mIapM». *),

ABTOp b5TOl ‘KHATH -He .COGMpPAETCA : OCTAHABIMBATHCH
Ha mpo0ieMaX, CBA3AHHHX ¢ PJIEMEHTAPHHMH -IaCTUIAMU.-
Om me peaaer:STOrO :HE TOTOMY, 9TO :TPYHAHO HOMYIAPHO
00BACHATH ‘CYIMECTBYIONINE: CX6MEI, a: IO TOU OpWYmHe, IT0
eme paHo GHITH YBePeHHHIMH:B WX .mapMe, u.Kpacote. He
JACKJIIOWeHO, MTO IIOABATCA :GOBCEM HOBHIE HMeH -Kaca-
TeJIHHO ' 3AEMEHTAPHKX YacTHH, COBCEM .HOBHE ' IPHHITUIEI
TOAXOAa- K HTHM KPOINEYHKIM -yIACTKAM Bcenennoit, usme-
pAeMEIM : (B CAHTHMETPAX) .e[{HHmIIel, nouenennon Ha efHd-
HALNY © Tpmianuanm nymmn

' BOJIHOBAH.MEXAHI/IHA

B 1923 1. B. paﬁo're ACKIIOYATeNbHOM cme.noc'm H .re-
HEAJBHOM  IPOCTQTH (PAHIY3CKHI cbnsm\ Jlym ne Bpoitas
nmcan: «B onTEKe B TeYenme CTONETHI CIMIMIKOM TIpeHeGpe-
TaJd . KOPIYCKYIAPHEIM . CIIOCOG0M . PACCMOTPEHAA 1O CPaB-
HeHEIO ¢ .BojHOBENM. He -menanack jim.-B .T€QpUH . MEKpO-
MACTHIY, z‘-oﬁpamaa-nmnﬁua?» B aT0it -padGore :ge . Bpoitas

1ok B- TOCiIeTHYe TOIH BHACHUAACH He0OIONEMOCT, B HOBOM Ta-
paMerpe, “KOTOPOMY. Jla i EasBanue «OBIOTEY; T..e. iKpacoTa,
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YKa3al OYTH;.CAefyA' KOTOPOMY: MOKIIO: OBIA0: CBASATE - ¢
YaCTHIAME BOJHOBHE IIPEACTABICHHSA.

_Ero paGory mpogomxaer m-3aBepmaer 3aMeYaTeIbHLIH
ne\ienxpm ¢usnx Ipsmun Ulpenanarep. A HECKOJIBKO TO35ke,,
K. 1926—1927 IT.,. CTAHOBETCSA - ACHEIM ;. UTO. BOJIHOBAA Me-
XaHHKA H KBaHTOBAS MEXaHHKAa — I0. CYTH- iella PaBHO-
BHAYHEIO . TEPMHHEL . 91a. HOBasg MeXaHHKA. TpefcTaBiaer
cofoii . Bayruemmit -pasgen- GHEKH, . KOTODHI - yIHT- HAC,
KaK pPaccMATPHBATE IOBEACHHE - MAKPOUACTAL- B TeX CIy-
9afgX, KOTJa HH KOPHYCKYJSPHHH- ACHEKT,. HA BOJIHOBOMR
HEJZ0CTATOYHK FIA TPAKTOBKE COOHITHIA.

M3 - npegyupesREan® YATATENA, 9TO HO CAEAYeT CIMm-
KOM OyKBAJABHO HOHAMATH BHPAIKEHHE (d/ICKTPOMATHHT-
Has BOJHAY. U1 pagmomsnydenue, W CBET, H PEHTTEHOBCKHO
AY9IE MOTYT OHTH PacCMOTDEHH' B' HBYX ACHEKTaX: BOI-
HOBOM W ROPIYCKYnApHOM: COBEPHIERHO TAKOE JKe yTBeK-
HeHNe CHPaBefJIABO-H AIA HOTOKOB YacTHIl: XOTH LHOTOKA
9ACTHL - HMEIOT 9OTKHE" OTAHIHA' 0T 5JIeKTPOMArHATHOIO
B3Iy 9CHMsT (r7aBHOS: M- HAX: TO; YTO DNEKTPOHH, SAApA,
HeHTPONE” M -MOHK MOT'YT ' ABATATLCA' € JIOOHME~ CROPOC~
TAMY;: & GOTOHB — TOABKO" co cropocTsio 300°000 kM/c),
9T0T BHUZ: Ma'repnn TaKsRe" BRIABIACT B PASTAYHLIX dKCIe-
PEMEHTaX TO0- CBOMCTBA: BOAHEL; TO: CBOMCTBA KOPHYCKYJ.

-Haxosa e gamua: BONHN; KOTOPYIO HAJO NPHNHCATH
asmrymeiics gactaie? C DOMOH{BIO' PACCY:RACHMIA, KOTO-
PHE B HECKOABKO YIPOUICHHOM BHAE MBI COHIAC H3IIOLHM,
re Bpoins HokasriBaer (BepHEe CKA3ATH; HOTAfBBACTCH),
"eMy HOJDKHA- GHTH PABHA - JIAHA BOJHEL; OBABANEAS C HO-.
TOKOM 9aCTHI. .

O6paTEMCA K’ OCHOBHBIM: COOTHOMEHUSAM; KOTOPHE- CBA-
BHIBAIOT KOPHIYCKYIAPHHI' ACHEKT 9JeKTPOMArHATHOLO. Ha~
.uyqemm ¢ Bommosny. Ilopmua omeprmm smexrpoMar-
HATHOTO' H3NYYeHHWA, KOTOPYIO  Hecer c coboi dorom,
BEIPAYKALTPs ti)opuy.'mﬁ E=nhv: D9neprus’ ¢oToHa, KaK m
, M0G0l Apyroit HOpIAE MATEPHEM; IONTHRACTCSA YPABHEHHIO
Oitamreitfa. Taxm* oGpasom, sHeprmsa. PoroHa  Moer
‘ﬁms mpeficTaBiena: o dopyyaoir E=mc?: Otcioxa cue-
AyeT, 10 MACCH -gorona *) mmhv’c’ - ViHosKaA * Macey

L}
' *) Macca q)orona — 570 Macca  ARMRYIEHCA YACTUHR9TO Ka-

caeTesa MacCH MOK0A.QOTOHE, To. OHa : IPARTHACCKU ! PABHA HYIIIO; DKC-
NePHEMEeHTATOP: MOJKT HOPYIATHCA, . UTO 0HA: Merbme 0,6.10~2 MaB,
Oryetm mai.me, TO COOTHOWICHNE IS nmxy:mcaﬁmoaamomer 6’m~s
nenocpe;(crsenno APOBEPLHO " NBMEPOHNAMI HABNOHMS CBeTa.
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Ha cxopoc'rb, MH IIOJIyYHM . 3HaTCHHe. EMIYIECA.: dorona:

. R .

_w_h z
"E"'x - .

Ho HaC HHTepecyeT -[IMHA BONHH WacTHLE, Macca
I0KOs KOTOpOi oTamuHa OT Hyua. Hak TOTajfaThcsA, deMy
ona pasna? JlomycTars, 910 Bee IPHBE/ICHHOE PacCyK/eHue
0CTaeTcA B CHJe; IPUHATH; 9YTO COOTHOHICHHE MEKAY HM-
_IyABCOM ¥ AAWHOH BOJHH sABigercs yamsepcanpabM! Oc-
TaeTCsA HePenmcarh 270 BHPa)KkeHHe B BUJIE -

A=t
,mv . .

dro ® ectn sHameHuTas Qopmyna Ae Bpoiaa. Oma
_TIOKa3HBaeT, YTO BOJHOBOH .aCIIeKT HOTOKA WacTHI. 0J-
KeH NPOSBIATHCA OCOGEHHO OTYETINBO, KOTAA HEBeIHMKH
Macca W CKOPOCTH YaCTHHBL ITO W NMOATBOPIKAAETCH OIE-
ToM, 860 AEPPAKOWIO YaCTHL, OKASHIBAETCA, JIETKO Halimo-
nam B CilyYae 9JIEKTPOHOB ¥ MEJJIeHHKIX HeHTPOHOB..

- [IpoBepka cIpaBefIMBOCTH TOJBKO. UTO IPHBEACHHOIO
paccy:K/ieHEs, KOTOPOe, KCTATH FOBOPSA, B CBOE BPeMA BOC-
OPUHAMANOCH KAK WUIpA NOHATHAME, BIOJIHE OPAMOIH-
neifna. Hano CHATEH ¢ OfHOTO W TOTO e BemeCTBA PeHTre-
HOTPaMMy, JJNEKTPOHOTPAMMY H HeATPOHOTpaMMYy. ITo-
JIOTHAB CKOPOCTH UAaCTHI, TAKHM 00PasoM,. 4TOGH JIUHE
BONH OHIN OWHAKOBH BO BCEeX CHYYaAX, MH JOJIKHH
TONY9ATH Tomnecmenﬂue (B OTHOIIEHHH pajHycOB KOJIeN)
ne6aerpaMmbl. Tak oHO WM OKA3HIBAETCA. -

B 1927 r. caywaitno ocymecTBhIach mepBas. DPOBEpKa
dopmynn e Bpoitaa. AMepuranckme ¢umsnkn [{aBuccon
JKepMep NPOM3BOMMIA ONBITH NO PACCESHUIO HIEKTPOHOB
Ha HNOBEPXHOCTH METAJJIOB, W NpH pabore ¢ mpmGopeM uM
‘cayamnoch HAKANETh 00beKT. OOBexT GhuI MOAWMKpHCTAN-
JWYeCKHM, a IOCIe HArpeBa TepeKPHECTAIIH30BAlCH, Te-
nepp Jyud paccemza.nncb MoHOKpucTannoM. Ilorywennan
KapruHa Obia CTONb HOXOKa Ha COOTBETCTBYIONWE DEHT-
FeHOTDAMMH, 4TO He OHUIO HHKAKOr0 COMHEHHA B, TOM,
910 DIEKTPOHE 061a/al0T CIOCOGHOCTDHIO nn(bpamponan,
KaK W, PeHTT€HOBCKHE Jydd. -

Hocrarouno CKOpO Ha0/I0ieHAe HIeKTPOHHOM nnq)pan-
H@E NPeBPATHIOCH B MeTOJ HCCJIE[0BAHNSA CTPOCHNs" Be-
mecTBa KOTODHIA BO MHOTEX CaIydasx OxaseBaidcs Gomee
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IPHTOAAKM,; - 'YeM pen'rrenoc'rpymypnmn anamus. Ocnos-
Hag 00/macTe NpHMEHEHHA 3JIEKTPOHOrpaguu — 3T0 HAY-
YeHHe, CTPYKTYPH TOHKUX IIeHOK. -IlpmAnmom HuueM He
OTIHYAIOTCA OT TeX, KOTOpPHe Mu ofcyxpana-B ra. 3. Pas-
JAYAE COCTOMT B ‘TOM, UTO 3J€KTPOHHBIE JIYYH PaccemBaIOT-
¢4 9JEKTPOHAME W ANpaMH, B To BpPeMA Kak - PeHTTeHOBC-
"KEEe JYYM PACCeNBalOTCA TONBKO -BIEKTPOHAMHA.

. Tak Kark paWHA BOJNHBI 9ACTHIB 0OPATHO npomopLmo-
' Ha;BHA Macce, TO NOBATHO, HTO JAU(PPAKLEIO MOJEKY]
HabmonaTs TpyaHo. Bo BesAkoM caydae [o-CHX TGP 3TOTO.
cnesano He Gruro. Judpaknmio HpoTOHOB HAGNIORATH MOMK-
HO, HO OHA He MpeACTAaBIsAeT KAKOro-1ubo mHTepeca: Nis-
nccIrejloBanuA 00beMHOM CTPYKTYPH OPOTOHH HE TORATCH
‘U333 MaJjoi IpORHKAIOMmeH cnocoGHOCTH, 8 [JIA U3YyIeHHs
TDOBEPXHOCTH _ Jiydmle " IPUMEHATH nmbpakumo JJIEKTPO-
HOB — OHA faeT HECPaBHEHHO 6onee 6oratyio mEdopManmo
0 CTPYRTYype.

WNnave ob6cromr pemo ¢ HeﬁTponaMla. I/Iccneuonaaue
nmﬁpaxmm 9THX YaCTHI, CTAN0 IPeAMeTOM 3aHATHSA MHO-
rEX y9emhix. Jra obnacrs HAYKHA IOy 4H/Ia Ha3BaHEe Heii-
TporOTrpadmm.

TlohyunTs HEHTPOHOrPAMMY TeXHNUECKM MHOIO TPYJ-
‘Hee, . WeM PEHTIeHOTPaMMy. Ipesxne scero, noc'ra'ro'mo
CHIBHHI IYI0K HEHTPOROB HOAXOMANICH IIMHH BOJHE
(a paMEA BOJHH - PEryJHPYeTCA CKOPOCTBIO HEHTPOHOB).
MOKHO COBAATH JMIb BEIBOAOM OTHX UACTHI:depes cre-
OUAJbEN KaHal B aTOMHOM peakrope. Bropaa TpyaHocTh
COCTOHT B TOM, 9YTO PacCesAHHE HEATPOHOB HEBENWKO; OHH
BEJb. JETKO . IPOXOAAT depes - BelleCTBO, He CTaIKHBAACh
"¢ appamm ero atomos, IlosroMmy myEO paGorars ¢ Kpym-
HHIMH KPHCTAJJIAMH, pasMepoM HOPSAKAa CaHTHMeTpa. A~
TaKde KPHCTRJJIH He TaK JieTKo moayumts. [, maxomen,
‘TpeThe O0OCTOATeNBCTBO: HEHTPOHH He OCTaBIAIT CJAENa
Ha QOTONNACTEHKe, 8 B MOHU3ANWOUHHX mpmGOpax maioT
o cebe JHATDH JAINH KOCBEHHO. Heckonpko ciioB 0 TOM, Kak
cqmalo; HefiTPOHH, MBI CKajkeM HIKe.

- Tax'mogeMy. BCe-Takd ncc.neuona'renn aammaxomx Hei-
Tpororpadmeii? Jleio saxmogaerca B ToM,~uT0 He#Tpo-
HH, B OTJIMYHe 0 PEHTIeHOBCKUX Jydeil, He PACCEMBAIOTCA
SJIEKTPOHAMH, 8 OTKIOHAIOTCA OT CBOETrO-IyTH IPH-BCTPedax
c aTOMH'LIMM aapamr. MoskHO mpmBeCTE MHOrO IPHMEpOB
Beqxec'r ' QTOMBI KOTOPHX- IO 9HACJY 2JEeKTPOHOB OT/IHYa-
0TCA HEe3HAauuTeNbHO, & MO CBOMCTBAM MAJiep — PEsKo.
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B- mogof0HbIX Caydasx: peHTTeHOBCKHE JYTd He pPasamdar
aToMoB, a HeWTponorpadmsa IpEBENET R ycHexy. A, moya-
ayii, caMoe ITaBHOE 06CTOATENBCTBO — 3TO TO, UTO -HOHT-
POIILI CHIBHO PACCENBAOICA AZPAMH aTOMOB- BOFOPOJA,
B TO BPEMA KAK DPEHTTeNOBCKHe NYYH.CHOCO0HH yCTamo-
BHTH DACHOIOKEHME. AaTOMOB BOJOPOJA JHIIL C TPYHOM:
BeJb ¥ aroMa BOJOPOAA BCEr0 JIMIMNb OAWH ~ DIAEKTPOH.
A 3HaTH pacmOIOKEHME BTOr0 aTOMa OYeHb BaRHO. B or-
POMHOM .9HCTe OpraHmYecKNX .M OHOJOTHIECKHX CHCTeM
aToM ' BOOPOJA CBA3BIBAET MERAY Cc000# YacTH OFHOH
MOJEKYAB MM COCOZHES. MOJEKY L. JTa ocofad CBH3b
TAK B HABHIBRETCH «BOAOPOAHOH». TaKs/Kke BHE KOUKYpeHINA
HAXOJHTICA BO3MO/RHOCTD HeHTpOROrpadum oTINIATH aTOM-
#le AIpa, O0Jajalon[Ee PA3AMIHEIMII MATHATHEIMA CBOM-
craaym. Bceex sTEX. mpmumn: ZOCTATOUHO: AAA TOTO, ITOGK
CZie1aTh HeHTPOHOIPAPHIO BAKHEIM MOTOAOM HCCIEHOBAHMS
CTPOSHHAS BEHECTBA. . I

IPHHIUI TEASEHBEPTA:

C 'Tem, uTO CBET M 9YACTAIHL-00MAZAIOT OJHOBPOMEHHO H
BOJIHOBEIMH, K KOPIYCKYISAPHSIME CBOHCTBAME, MHOTHE
QHE3MKE FONTOE BPEMA HO!MOIJm DpEMEPATHCA: MM Kaza-
JI0Ch, 9TO B 9TOM AYAJH3Me: COREPIKATCA HEUTO, IPOTHBO--
pedainee: TEOPA: :HO3HARHA. - B 1 0006 HHOCTH: - HETE PHUMBIM
KasanacA sTmyM .ydveuss mpurinm:eiraenbepra.

dro BaRHEAIIEe: MOQKeANe: PHBHKE: MEKPOMEDA: yCTa-~
HABMBAGT: I'PAHNMIE IPATOJHOCTH KOPHYCKYAAPHOro  &c<
mexTa JIO0HX ABACHHIL,; CBABAHHKX ¢ JBIKEHTEM-YaCTHI
BomecTBa. 1lpamman: I‘eﬁaenﬁepra eanncmnae'rcﬂ B cJe=

vlomeﬁ Q)Opnez

AxAv > Th; .

3aecr Az u Av — «pa3MBITOCTHY HAWEr0 3HAHHA: COOTBOT+
CTBEHHO KOODPJUHATH B CKOPOCTH JBI/KGHH (B HAmpasJe-
onm-TOH JKe OCH KOODAMHAT) CIYCTKR MAaTepHm; KOTODPHK
MEI . PRCCMATpPHBAEM B RODPIYCKYIApHOM .acnmexre. Hopoue,
Ax @ Ay — 3T0 HEOHPEALSCHHOCTH B SHAHHMN KOOPI{AHATHL
@ CKOPOCTHA -9aCTHIH.

Heofxonuso HOTYepREYTH, 4T0- PUb HAET HO O TeXHU~
‘9eCKEX TPYRHOCTAX: maMepeHmsa.: Ilpusenenuoe  coO®PHO-
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TIeIHe. CBA3KBAET Heonpﬂnenexmoc'm HKOTODEIE HE YAACTCA
VCTPAaHATH B CaMoM -HpeaixsHoM skcuepuverre. Ceifac
JUMb BCTOPHYECKHH HHTEPEC : HPEfCTABIAIT PasIMIHOLO.
ponm CXOMH, KOTOpHIE HPEeAaraiuch AjiA, aGCoMOTHO TOT-

. HOTO U3MEPeHHA TPAeKTOPHM ¥ CKOPOCTH JABIKEHHA FacTHI.
BunmareasHEM PAcCMOTPeHHEM BCerfa MOKHO OhLIO-06-
HAPY/RATh DPUHOENWANBHEN KefeKT CXeMH.

HonriTaeMca X0TA GH HECKOIDKAME CIOBAMY DOACHHT,
IOYeMY DKCHepHMEHT He MOMeT .JaTh Ooabmeld TOIHOCTH,
gem mozpoasier npurnun. IefizenGepra. Tlomoxmnm, 910 peun
BaeT 00. OIpeleeHny - MOJOKEeHAA. JACTHIE - B IPOCTpaH-
crBe. U061 y3HATH, Ijle OHA HAXORHTCSA, €€ Hafl0 OCBETHTE.
HKak: ysxe ropopmioch .panee, -BO3MOKHOCTH. Pa3IBICHUS
feTajieil oIpeneaAOTCA AAWHON BOJHLL MCIOIb3YEMOTO. M3~
aydepms. UYeM piadma BOJHH -MeHbINE, TeM Jayume.: Ho,
YMEeHbImAA JUINHY BOJHH, MH YBeJIAYEBAEM JacTOTy CBeTa,
a 3HAYMT, yBeJWUMBaeM 9HePrmio gorona. Yaap, KOTOpPHIA

. HCHHITA®T PacCMAaTPUBAEMas YACTHNA, JMINAT HAC BO3MOM-
HOCTH- BEIHECTH CY;KJeHHe O TOi cKopocTn,Nno'ropyxo OHA
mMesa OpH-BeTpede - doToHOM. :

- Mg -eme opmm Kmaccmieckumii - mpmmep. My crasuM
‘HA IyTH. 3JeKTPOHA y3KyI0:meds. . Ilpomeres uepes mejs,.
QIEKTPOH IajaeT Ha 3KpaH, -Bugua scnmmxa. Takamm..06-
Pa3oM. ¢ TOYHOCTHIO . IO MIMPUHEL IEJIY . YCTAHOBIEHO MeC-
TOMOJIO}KEHNE DIEKTPOHA .B -MOMEHT, . KOI7Ia - OH . HPOX QLI
"epes. orBepcrEe. Ilorommmes 8a TouHocTHIO. - Jlas -:aTOM
nean GyneM: yMeHbImAaTh pasmephl meun. -Ho Torma Boago-
BHIC .CBOMCTBA 3JIEKTPOHA HAYHYT. CKa3HBAaThCA-Gojee pes-
Ko (cM. . 49). DIeKTPOH: MOKeT BCe. JaJbile U AaJbile .0T-
KIOHATHECA OT -UPAMOrO. MyTU.~A. 3T0 8HAYAT, YTO ME BCE
B:.Gonpmeii cremenn GyxeM: TePATE. CBEJICHUS: O KOMIIOHEHTE
€ro’ CKOpOCTH B HAHPABICHEN: ILI0CKOCTH, -B. KOTOPOii- mpo-
JeJIaHa - [elb. A

Takux mpmMepoB MOKHO nprmymam JECATKA, :MOKHO
PaccMQTPETh «AX -KOJHIECTBEHHO (9TO - M. JIeJaJLH pusmrn
B-30-%j Tofax), W -RaiyIEI pas-GymeM - npnxonmb K mpu-
Bejenroil Brme :GopMyae.”

O6CynuM coneskn Az m. Av, . ROTOPHIE : Mon\no CeNaThL
‘B OTHOIIEHWY: YACTHI] PASHON MACCH - no.nbayf:cb .nepaBen-
creoM ;TeiizenGepra.

. Hopycram,: peds. mjeT; 06.; anempone, npm’xannemameu
ayomyJ, MoKRO ‘ HOCTABHTH -TAKOM - ONKIT, KOTOPHIA yCTa-
HOBHJI: 651, B KAKOM:MecTe HaXORUTCH ; BJIOKTPOH B/ JIaHHO®
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mraosenue? ITockonbKy pasmeps aroma mopsaka 102 cu,
TO 3TO 3HAYMT, UTO KeJATeJbHA TOTHOCTE, CKaKeM, 10~° cM.
Yro e, B npuHUmOe (TONBKO B NPWHIHNE) TAKOH -OmEIT
“ocymectsuM. Ho omenmm ¢ moMompio HEPABEHCTBA HOTEP0
mapopmanmm 06 orToM omexTpome. Jlas oiexTpoma h/m
npnMepHO paBHO 7 cM?/c, W AnA Hero npmanmn leifizen-
Oepra sammmerca Tak: Az Av>7. Hrak, Av>T7-10° cm/c,
910 COBEPIIEHHO GECCMBICACHHO, T. €. 0 CKOPOCTH DIIEKTPO- .
Ha HOYEero HeJh3d CKasaTh.

Hy, a ecnm nomsratscs yana'n, CKOPOCTH aTOMHOI'O
JanexTpoHa norounee? M .nnA sToil mesnm. MoKHO mpumay-
MaTh OPWHIEOHANBHO OCYMECTBAMEIM skcmepmment. Ho
Torma - Oyaer DONHOCTHIO HOTEPAHO 3HAHHEE O -MecTe, I
BJIEKTPOH HAXONATCH.

HepaBencrso, mpuMeHeHHOe K ATOMHOMY DIEKTPOHY,
IIOKA3BIBAET, YTO KOPIYCKYJNAPHHH acmeKT B STOM CaydYae
ge pabotaer. - [lonsaTre “TpaeKTopMHM BJEKTPOHA JHOICHO
CMEIC/Ia, 0 MYyTAX mepexoja 3JeKTPOHA C ONHOI0 dHEpreTH--
9eCKOT0 YPOBHA HA APYToil TakKe eKasaTh HUYETO HeJb3A.

HapTmma ‘MeHsercs B TOM cjydae, KOTAa M HHTEpe-

Cyemcsl ABHKeHHeM BJIOKTPOHA ‘B MOHUBALHOHHHIX Kae-
pax. TpeK, ocTaBIeHHHI >AEKTPOHOM, MOSKeT GOHITH -BpH-
MbIM. 3HAYHT, €CTh Y HOro TpaexTopusa? Nmeerca! A Kak
Me CBA3ATHL 9TO ¢ mpeasaymuM pacuerom? U me mafo cpA-~
3biBaTh. Temeps BCe PAacCYKNEHHA HANO IPOBECTH HAHOBO.
Tonmuaa Tpeka mopapka 10~ cum.  CnemosatensHo, .He-
ONIPe/ieICHHOCTh B 3HAUCHNH CKOPOCTH RaKe [JIA MeMlieH-
HOr0- BIEKTPOHA, KOTODHIA mpoieraer dYepe3 KaMepy co
CKOpOCTBIO 0kOm0 1 BM/C, np’au'mqecxn npeseGpe;KmMa 1o
CpaBHeRYIO ¢ 9TOH BEJMIMHON -~ OHA paBHa 7 M/C. .
. OTH YHCJOBHe IPUMEDH IIOKA3HBAIOT HAM, 9TO' KOp-
OYCKYJADHHH acHEKT HAUYMHAeT NCYe3aTh IO Mepe TOro,
KaK Mbl (IPUTIANBIBACMCHY —. CTAPAeMCH paarnnuen nop-
UK MaTepun MOJeTanbHef.

O mporoHax W HEHTPOHAX MOMKHO BeChbMa 9aCTO roBo-
PHETH Kak o0 "acrunax. Ho ecau peus mpuer 06 ux mosenémiti
BHYTPH ATOMHOTO fAfpa, Kotopoe mMeer pasmep 10-1% cM,
TO KOPIYCKYJAPHHIA ACHEKT HE HPOIIIAAHBAETCH.

HerpygHo Takike OPEKAHYTH, YTO 0-KPYIHOH MOJEKYJIe
€ MOJIeKYJAPHON Maccoff mOpAAKA MANJIMOHA MOKHO CIO-
KOHHO TOBOPUTH KaK 0 ropom#HKe. Takasg MOMEKyIa BeAeT
cebs, Kak «dgecTHAaA» dacTHNA.: MOKHO JAaxe HAYEPTHTH
TPAGKTOPHIO £ TEIJIOBOT0 XAOTHYECKOrQ ABHKEHHS. -
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,'!Iamxo npomno .BpeMs, Korja Bonnono-nopnycxynap
HHI - {yaJa@sM BOCHPHHEMAJCA KaK HEUTO. CTPAHHOe, HY-
palmeeca” B riy6okoM mcronkoBanmd. MacTaTHe yue-
HHe, Jlake TaKme, Kak Jiimmreiir m Bop, ApoerHo criopuan

_0-TOM, KaK Haji0 TPAKTOBATH CTOJNB «CTPAHHOEY LOBECHHE

3MEKTPOHOB W JPYTHX dYacTHn. B HacTosmee Bpemsa mopas-
naomee GOJBITAHCTBO €CTECTBOMCIHTATENEl He BEAUT HA-
9ero OCOGEHHOTO B HCHONb3OBAHMH [BYX AaCHEKTOB IpH
ONMCAHEE . PA3JMYHBIX ABJICHHH, B KOTOPHX . IPAHAMAIOT
yuacTAe dAEKTPOHH, AApa MM (OTOHEHL

Jler mecaTs Hasaj rpynna HayKOBEOB npononnna aH-
KeTHHIfL ompoc cpean Gonbmoit (0K0JO MECATH THCHY dUe-
J0BéR) rpynns ¢usukos. B -umcie. mpoumx- ORI 3ajgaH
BOIIPOC: CUMTAeT.JH ONpAllHBAEMHIif, 9To mpobieMa ABYX
ACHeKTOB MATePWH. HPEACTAaBIsAeT MHTepeC ¥ HEe' MOKeT
CYHMTATHCA BHACHeHHOU 10 Konna? ToxbKo ABafaTh YeI0BEK

. OTBeTHJIM, UTO OHW. MOJArawT, 4T0 HepaBercTBo Ieiaen-,

‘Oepra .m npuierapmue. K- HeMy Opo6ieMBl. He ABIAITCH
ECTAHOH B mOCJeAHel WHCTAHIWM. - .

TpyAHOCTS TPAMEPEHAS C. 9TAM BKHEIM 3a1{0}mM npn—
POJiHL: ,00’bACHANACH, BHIEMO, JOTHWYecKo# ommbKoi, ae-
JKamell .B- OCHOBE IpPOTECTa, KOTOPHIL (opMyImpoBajicA
rak: «He Mory coriiacuThcsd. ¢ TeM, 4TO HOBENEHTE YaCTHY-
KV Marepm sBiIsercd Hempenckasyemsim»: Ilopowmocts
¢$pass COCTONT B TOM, YTO O IOPIUHA -MATCPHH-BEJIETCA Peys.
KaK 0 4acTUUKe B OOHYHOM KHTEHCKOM HNOHMMAHWM 3TOr0
caosa. Ha camoM jxe mene mopnasi MaTepumu -— HWOET JHd
peub O CBeTe, MOKPOBOJHAX, JJIEKTPOHEe WJIN sIApe — BOBCE
He IO0X0Ka Ha ropoinnaky. HeBo3MO:KHO 3PHTEIBHO Ipen-

crasuTh cebe, wacTminy Mmarepmu. C TEM Begb COTIACHTCA

" xaspsiir! JlocTaTOUHO HAIIOMHHTB, 9YTO K SJEKTPOHY WM

IPOTOHY HENPEMEHHMH IOHATHA I(BETa, TBEPHOCTH, TeM-
HepaTypH... Bce aTu cBoiicTBa NpEBAMIEKAT JMIIbL MAKPO-.
cronmiecKaM TenaM. Ho ecam nenwssa cefe mpencrasuTh
HOpOHUIe MaTepmd, TO TeM Gosee HEBO3MOKHO HPE/CTABATH
cebe eez nsmxenne. [ smxenne TOpIuY MATepHu COBMeIaeT.
B'cebe,iBa acneKTa, BOJHOBOK W KopmycKyasapmmii. IToy=
TOMY HeNPefiCKa3yeMbM ABIACTCSA JHIIL IOBEJieHUe OHOr0
u3 ee acHmexTos!

HKBanroBas Mexannka (BoiHOBasA MeXaHHKA; MOBTOPHM
eme p3s, IO 3TO CHHOHAME) fiaeT HAM CBOAKY YeTKHX -
DRaBui, ¢ IOMOIbIO  KOTOPHX MBl MOMKEM NPeJCKasHBATH
nonenenne nopunu MaTepuHn.. Omacanne qacmn MeTofaMu
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KBAUTOBOM : MOXaHMKH HGYePUHIBAIOIEM  00pa3oM oToGpa-
JKaeT 3aKOHOMODHOCTH - Mukpomupa. C ee HOMOMIBIO - Mbi
Ge30mub0YHO IIPEACKA3BHIBAEM c‘oﬁm‘m; 3aCTABIACM - €0
CAY/AKHUTH MPAKTHKE, -

KoneuHo, 570 He 03HAUACT, UTO B AJbHOHIIEN He GYAYT
ompmrm.ﬁonee obmupe 3aKCHE HIPHPOTH, YACTHBIM - CIOM-
CTBAEM KOTOPHX CTAHET COBPEMEHHAs KBAHTOBAs MEXAHH=
Ka, Halofo6de TOro Kak 970 MPOH30MLI0 ¢ MexanuKoi Horo-
TOHA. DTH. OGmEe 3aKOHEL ROJKHB GHTH NPHTOZHHIMA A
OMMCAHHSA WOBEJEBHA YaCTHMI[ MAJOi Macchl, ABIKYIIEXCH
¢ Goapmummm cKopooTAMN. MEI sifeM ¢ HeTepmeHmeM. — M,
HAJ0 NPU3BHATHCH, KAeM Y/Re NaBHO — CO3JAHHA TEOPHH,
obbenuEMOmEeH Bee «MeXaHAKMY B 0gHO mesoe. [[as orol —
BN, HECO3NAHHON — TEOPHP [asKe HMeeTcs Ha3BaHUe:
PENATHBHCTCKAA KBAHTOBAsA MEXaHHKA.. -

" {Ipexcrasaserca- YAHBHTEALHBM, 9T0 KaCKaj ' OTKDhl-
THIl, CleTaHHHX B HepBoil-gerBeprr X X BeKa, HOORAZAHAO
OPAOCTAHOBWICA., UHTATEN0 MO;KET HOKABATBCA 3TO0 : YT~
pep:enne crpansbiM. Ho ¢axr ocraerca ¢axrtom. He-
CMOTPA Ha (ARHTACTHYCCKHEH. IIPOrpece MPHKIANHHX HAYK,
HECMOTPA -HA TO, YTO 34 :[BE HOCJIeAYION(He YeTBOPTH: CTO-
A6THA IIIA ¥ WAET BHICOKHM TEMIIOM. HAyUHO-TEXHHUYECKAs
PeBONIONH ,— HECMOTDA : HA 9TO,. HOBHIX - 3AKOHOB  IPHPO-
B IOCHe OTKPHTHA KBAHTOBOH ‘MCXAHHMKW HAaHNeHO HE Obk
510... IIpnaercs: noxomgars..



Taxasa. 5 ‘ .
'QTPOEHVE ATOMHEIX : A/IEP

t

. “U30TOIIBI

M3l pacckasanm B 3-i- KHETE, Kak ¢ IOMOIIBIO- 3IeKTPH-

" 9ecKHX - W ‘MaTHATHHIX . WOJel “MOKHO pasfgelaTh HyYOK
YaCTHI, - OTIAMIAIOMEXCA -OTHONICHHEM - 3apiia K ‘Macce.
Hy; a ecum 3apsAfs: OfAHAKOBE, TO CTAHOBUTCH BOBMOMKHBIM
paseNnTs YaCTALNH 10 BeInYnHAM uX Macc. [laa oroit menm
CIY;RET TPUGOP, KOTOPHIT HOCHT HAa3BaHME * MACC-CIEKTPO-
rpada. OH mAPORO TPUMEBAETCA NIA XUMAYECKOrO AHAIA3A:
(xema sororo: mpuGopa :moKasaHa “Ha pae. 5.1, Upen
ero. SAKJII0YAETCH -B ChaeyiomeM. B axexTpuueckoe moae
KOHJIHCATOPA TOCTYNAIOT YACTAIE ¢ PASHEMH 3HATCHUAMMY
GKOpoCTeir. - Bremu - MBICIeHHO - PPYONY YACTHI-'C - OfHU-
HaKOBHIM .oTHOmeHHeM - e/m. [IoToR 3THX gacTHI momaxaer
B BJIEKTPHYECKOE HOXe W PACHICHAACTCA: -OHCTPEe JaCTHITE
OTKIOHATCA B 9JICKTPHICCKOM I0JIe MEHBNIE, MEeJJCHHKEe —
Gonpme.: Beep: oTHX “HaCTHI, WOCTYHIAeT Teneph B 'MarHHT-
HOE TOJe, HepHeHAMKYIAPHOe ‘depre:xy. OHO: BRIOIEHO
TaK, YUTOGH -OTKIOHATH 9aCTHIE B - NPOTHBOIOJOKHYIO
cropony. H- 3necr> GHICTpEIE qac'mnm GyAyT  OTHRIOHATHCH

Pue. 5.1,
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MEHbINe, a Mennemme -— Gosbue. OTCIOJIa cne,n;yew, 9T0

Te-TO 3a nmpepejsamMu nou, BEHIA€JIEHHBIA HAMY MBEICJICHHO ny- .

9OK OMHAKOBBIX 9aCTHI| OUATH Cobeperca B OAHY TOUKY —
coxycmpyerca.

YacTuns ¢ HHHIM 3HaYeHHEM e/m TaKiKe coﬁepywcn B -

TOUKY, HO B Apyryio. Pacuer mokasbiBaeT, 4ro (OKYCH

IJIA BCeX e/m PACIOJOKATCH BeChMa 6111131«‘), K HEKOTOPoOH
npamoit. Ecam Bmonp aroit mpamoit momecTETH doTO-
rpadHIeCKYI0 IJIACTHHKY, TO YacTHUNB KasKIOIO COpPTa
HanyT 3HATH O cebe OTAENEHON JiMHmEH.

. C nomompio Mace-cmeKTporpada ObLIEH OTKDPHITH HM30-

vouu. Yects oTkpuiTHA M30TOomoB mpumaguermr m. .
Tomcony. B 1912 r., msywaa oTkiloHeHMe IyYKa HOHOB

HEOHA B 3JEKTPHIECKOM M MAarHUTHOM HOJAX, 3TOT HCCJaeNO-.

BaTeNb OOpaTHI BHHMAHEE HA TO, 9YT0 NYIOK pacIerlis-
eréA HA [Be YaCTH. ATOMHAA Macca HEOHA (TOuHEe, OTHOCH-
TeJbLHAS ‘aTOMHAaA Macca) Oblla H3BECTHA C nocfra'mtmon

TOYHOCTBIO — OHA paBHAAACH 20, 200. O6HapYII0CH, 9T0.

HAa CaMOM [iele. aTOMBI HEOHA GBalor Tpex coproB. Oum
mmeror Maccosbie wmcaa 20, 21 m 22 (maccosbie gmcaa —
OTHOCHTE/IbHBIE aTOMHBIE MAaCCH, oxpymennue o n;enoro
qucna).

HOCROJIBK}’ XHMK‘IGCK]Z[B cBOHCTBA HEOHA HE 3&BHceJIK i

OT ero Macchl, TO JOCTAaTOYHO CKOPO (H3HKH yBePHJINCH
B TOM; -4TO pAa3JM4INA CBASAHH JHUIIb C AJPOM. 3apAL
A7pa ¥ 9YHCIO BIEKTPOHOB OMMHAKOBHL — 3HATHT, PasHLIC
COpPTa aTOMOB HEOHA MO/UKHH BaHAEMATH OJHO H TO KO
mecto B Tabamue Menjeneesa. OTclona B HasBaHme: nao-
TOOBI, T. €. 3aHUMAIUe OJHHAKOBHE MecTa.

B 20-x romax macc-cuekTporpad mpmoGpesx cCoOBpeMeH-.

Hble Y6PTH M HAYAJOCH M3YYeHMe M30TOMMIECKOTO COCTaBa
Bcex aneMeHToB. Bee Gea MCKIioueHAA d/16MEHTH HPEACTAB-
aaor coboit cmech maoromos. Cpenum HUX ecTh ‘Tarme, Kak
BOJ{OPOJ] MJIH KHUCJIOPOM, COCTOAMME B OCHOBHOM M3 OJHOL'0
m3orona (Bomopox ¢ MaccoBbiM gmcaom 1—99,986%, wmc-
sopox ¢ MaccoBuM uucaoM 16—99,76%). Ho ncrpevaiorcs
- ¥ DJIEMEHTH ‘¢ MHKIM COOTHOLIEHHEM H30TOmOB. I TakuM oT-

HocHTCA, Hampumep, Xaop (75% wusoToma ¢ MaCCOBHIM IHC-

“mom 35 u 25% ¢ MaccossiM amciom 37). Vimerotes omemen-

TH[, KOTOPHI® COCTOAT W3 GOJBIIOr0 YMC/Ja H30TONOB. Mer:

UpEBeJH HPAMEPH CTaGuIbHHX H30TONOR. O pajHOAKTHB-
HEIX (HecTabMILHHX, pacnanaxomnxc;x) pasnmmp;uocmx
o;moro B TOTO K@ BICMEHTA pe% BIOGDONH.

- 120



HocraTouno GbiCTpo KagecTso .mpirGopa BO3POCIO Ha-

“CTONBKO, 4YTOOH. YCTAHOBMTB: MACCH. M30TOIOB BEIpaXKa-.

IOTCA TOJbIMH 9HCJIAMH JINHIb C TOYHOCTHIO [0 BTOPOH —

YeTBEpTOK 'umi)p mocie 3anaroii. O npuYmHAX ITOTO OTKJIO-

HEHUA MH ‘PAaCCKayKeM HILRE. - .

' Hocnonbny ‘Ha XHMHYECKOe -IIOBeNeHme Macca - ‘Aaep
HE BJHAET, TO MACHO, YTO MMEETCS  MHOTO ~XHUMHUICCKHX
COeMHeHni, OTMYAIOIMAXCH N30TONHHKM cocTaBoM. . [o-
BOPAT, YTO €CTh /iBa COPTa BOJH — oOLIYHAA U TsKenad. B

ofOBryHOM BOJle IPHCYTCTBYeT A30TOIL BOAOPOZA C Mac-

'COBRIM uUmcJOM 1, a B ‘TrsKesolf — Tax HasHBaeMpii Meii-
TePH#, H30TOI BOJOpPOAA ¢ MaccoBeM vmcioM 2. Opmaxo
B IIPUPOJ, BCTPEUAIOTCA TPH BBOTONA KHUCIOPOAR C Macco-
BHIME uncaamu 16, 17 u 18; 3HaunT, BOAA ABIAETCA CMECHIO
MOJIEKYJI IecTH PasHHX THNOB. Ecaum Mosexkyist BemecTBa
COCTOAT W3 GONBIIOro. UmCIa aTOMOB, TO UHMCJIO, M3OTONH-
YeCKHX . PAsHOBHHOCTEH MOM(ET MBMePATHCH ASCATKAMH M
COTHAMM. :

Paanenenne HSOTOHOB HBJIHGTCH Ba}HHOH OTpﬂCJIbIO.

npoMuimieEHOCTH. OCOGeHHO GOXBIIOE 3HAUCHHE OHO FME-
er B paAfe NPOIECCOB;, COMYTCTBYIOIHUX IOJYISHHWIO ATOM-
Hoi smeprru. Hajgo wMeTh BO3MOKHOCTH OTHNENHTH THKe-
JAYI0 “BOAY . OT Jerkoif, PagHecTH. MO PasHEIM HPUHEMHHKAM
ATOMBI - Pa3HEIX COPTOB AIEPHOTO TrOPIOYEro — ypaHa,
topusa., Comcok mogoGHEIX 3a7a¥, KOTOpLe WHIYCTPHA
CTaBAT Hepeq cbnsm(amn, MO;KHO 6mo 6m upono.n-
AT,

CII03KHOCTH COCTOHT B TOM, ur0 WO CBOGH anempommn ’
CTPYKType, a 3HAYAT U D0 XHMHYECKHM CBOACTBAM, .ATOMBL

a3MHIaI0TCA KpaiiHe HesHaumuTensno. (1A JerKux aToMoB .

¢ oueHb GONBIIAM. TPYHOM, HPEMEHAA MHOTOCTYIIEHIATYIO
,XMMHYECKYI0 BKCTPAKIHIO, YHAaeTCA IPOBECTH TAKOe pas-
genenge. Jnsa. TAKEAHX ATOMOB.-CYATANIOCH BO3MOMKHBIM

NpPEMeHEHHe AHMMEL QU3AYECKAX MeTofioB, ncn&nbaylomnx B

MaNble PA3NATHA B MAcce aTOMHBIX AZeP.
" Haun6omagmumm PacIpOCTPaHeHIeM /10 cero;mﬂmnero zum

nonbayeTcs; MeToy; rasopoii gupdysnu. Momexymir, coep- -
Ral{Ee WBOTONEI PASHOR MaCCH, GYAYT CJAEFKA OTAHYATHCSA -

IO CKAPOCTH NPOXOK[eHNA 1epe3 HOPHCTHIL Gapsep. Jler-

Khe MoseKyIE npo6npa10'rca Yepe3 IpPEHATCTBAA GHICTpee, .

ueM TKeae. .

P ymej;’cn, MOIKHO npn6erny'rn A K paanenenmo,

OCHOBAHHO

_HA OPEHNHIe TONBKO UTO OQIECAHHOTO -
' @2 .



Macc-cnexrporpada. Ho.06a atm cnoco6a:3agmmManT MBOTO
BpeMeHH I HPEMeHEHWE: HX CTOUT GOJBIIMX: JIeHer.:

-Bcero .Mmb HECKONBKO 16T ‘Ha3aj -GHLIO - HOKA3AHO,
9TO pas/ieieHne "H30TONOB -MQKHO IIPOHSBECTH - PUHLHA-
OHaJbHO HOBHIM METOJOM, WCIONB3Ys Jasepl. - Ilpmrog-
HOCTH JIJIA 9TOH HENH Jazepa CBA3AHA C Te€M, UTO ¢ €ro I0-
MOIIBIO - MOYKHO "COBRATH JIYY MCKIIOUATENILHO ~BEICOKOH
MoHOXpOMarm4HOCTH. 'Pasginmuwe B paccTosHHAX MEKAY
SHEPreTHICCKUMY - YPOBHAMH, " 3aHEMAEMHMH 3JAeKTPOHAMEA
ABYX H30TONWIECKUX - Pa3HOBHLHOCTEH OLHOrO-H TOTO. Ke
DIEMERTa, - PA3YMEETCS, OTTeHD ' HESHATHTENLHO. -Benp: oHO
o0yCI0BIGHO JWING Maccoil AApPa, MOCKOIBKY 3apAMH
Anep ABYX HW30TOIOB ONWHAKOBEL - A . IMEHHO - BapARM X
OmpeneIAoT B (OCHOBHOM - PAaCIOJIOKEHHE 'DIEKTPOHHBIX
yposHeit. - JIyu ‘;masepa CToXb CTPOro - MOHOXPOMATHYIEH,
9TQ OH CHOCOOEH - IPMBECTH B BO3OY;KJAEHHOE COCTOSHME
HM30TOMHI -O/{HOT'0 COPTA ‘H-'OCTABUTE 'B: nenoa6ymnennom co-
CTOSTHAA 8TOMEI upyroro copra. ’

.
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Ha pre. 5:2 msobparkens: [Ba IPoOHecca Pasae eRnA Hao-
TOIOB' ¢ TOMOIBI0 “Jazepa. I'as aToMOB MM -MOJEKYH " BHI-
XOAHT H3 OTBechnfx meuxn. JIyu ;asepa BosOy:xpaer ato-
MBI o,zmoﬂl H30TONHOI - pa3HOBHAHOCTH, Har npasmno, Bo3-
Oy:xpennnie - aroMbl - GyayT o6iafaTh ONEKTPHUCCKHM HIH
MarneTHEM -MoMerToM. IloaroMy HeojHOpOMHOE MATHETHO®

| WUIH: 9JIeKTPUYecKoe IoJie YyBeler WX B- c'ropony (sepxmasn

cxeMma),

Bropo#t -MeTO -HCHONB3YETCSA B TOM CIyIaey; eCAH BO3-
GynxneHnbe aToME OBCTPO BhIcBeUUBaIOTCH. B aTOM Caywae,
OpOXO0Js -Yepes -HPOCTPAHCTBO, OCBENIAEMOe JIa3ePHBIM Jy-
90M, OAMH W TOT Ke aTOM BO3OY)KIaeTcs TOBTOPHO, T. e.
HECKOABKO DA3 - HCHHITHIBAET HEYINPYroe CTOJIKHOBEHHE ¢
¢oronamn. Haspoe moraomenne goToHa Beger K ToMy, IT0
aroM HOAYYAST AMIYIbC, HAODPABJCHHHH B CTOPOHY pHel-
CTBHSL JA3€PHOrO -JydYa. ATOMbI, ¢HOCOGHEe BO30YAUTHCA,,
OPOCTO BHITAAKHBAIOTCA KBEPXY; B TO BpeMA KaKk AaTOME
TO} Pa3HOBMAHOCTH; KOTOPAfA: HO IOIVIGIAET (HOTOHEL,
PACHpPOCTPAHAIOTCA~063 OTKIOHEHHA:

Ilepsriit ymagmsiii: ousir -9T0r0 * poxa GBI npo,r(e.nau c
HYYKOM &TOMOB-GHDPHA; O0AYIABLIMXCA JIABCPHLIM CBOTOM
¢ QUIEHOK BOJIHEL - 0,55535 srm. Ilornomenme oxoTo - ho-
TOHA cABEPano ‘aToM #a 0,8'cy B-Tedenue 1 ¢ mpu mpomomB-
Hoit cropocra - 507000 'cM]c‘: .

PAIVOAKTHBHOCTE B
B :3-i xmmre \Op1A0 mbpomof pPAacCKas3aHo; KAKM ofpa-

«30M Pesepopz ycTaHOBHA, UTO :ATOM COOTOUT U3, KPOIIEY-
HOTO AAPA-I ABEAYIAXCA:0OKOI0 HOr0:31eKTPOHOB. Teneps

: MBL:JIOJREBL PACKPHTE mepeft ‘YATATeaeM OfHY H3 BasKHeH-

MEX CTPAHNL GU3EKA '— TY; HA KOTOPOR 3aUACAHEL. QAKTH
0 CTPOGHHE ATOMHOIO-fAApa H3 HPOTOHOB M HEHTPOHOB.
Kax B cTpaEHO, HO HCTOPHA-DTOr0 OTKPHITHA HAYUHAETCH
3a nﬂmaiman JeT [0 TOr0; KAK CBOHMH ~OHAITAME IO
‘paccoannio anbha-gacTar "TOHKOH ‘goavroit Pesepopxn mo-
Ka3aJ CHpPHBe/IHBOCTS AgepHOit: MOeN: - aToMa.

Bécroit 1896 r. dppannyscruit fusmk Anpm Bexkepenn
(1852—1908) susacHMT, 9TO. ypaH HCIYCKAET Jy4d, HeHCT-
BHe KOTODHIX. IOFOGHO PEHTTeHOBCKHM JydaM. Tak ke,
KAK HjOTKRLITEHE 32 HECKOTBLKO :MECANEB Hepes dTHM HKC-
ayun PenTrema, ypamopse jydd 3aCBeYHBAIOT cI)OTorpa(Im-
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YecKHe NJIACTHHKE, NPOXONAT dYepes _HEIpo3pavHHe Ipej-
.MerHl. Ilornomenue MX MpomoOpHEOHAJHHO MIOTHOCTH IIpe-
IMeTa, TMOMEMEHHOro MeXAy ypaHoM m d)o'ronnac'rnnkon.
Ecan Teso Hempospauso AJA 9TAX Jyduel, TO Ha OIACTHH-
Ke 00pasyloTCs UeTKWE KOHTYDH HpepMera. Y paHOBHE Jy-
UM, OIATH K€ KaK Jydd Peurrena, cnoco0HH MOHM30BATH
_BO3/YX; mO MOHH3ANWM BO3[yXa MOKHO OTeHb XOPOIIO
OLEHNBATE WX HHTEHCHBHOCTH.
- Ectp poncrsenHoe B orkpHTHAX Bexkepens m Peﬂ'r-
‘Tema — ajeMeHT. caydaitHocTn. Ho oawe amms caygait
"HAKOTJla He ABJIAETCA HCTOYHHKOM BAKHOTO HAyIHOIO OT-
kpurna. Hak mocne orkpwitma Penrrema mamumcs miopm,
'KOTOpHE 33 HECKOJNDBKO JIET [0 HEro (BHAEIHY HKC-JIYIH,
TaK jKe W IOCHe OTKPHTHA DeKKepeasa BHACHUIOCH; UTO
o KpaiiHeit Mepe wueJOBEeKa TpH nabaoganu nodepHe-
gue (OTONJACTHHKHA, HAXOQWBINeHcA BOAM3M OT coiei
ypana. Ho mamo «an,ue'rr,»' Hapgo o6patuts BHEMaHHE O
'HaJ0 BHACHHTH HACTOAINYI0 NPHYNHY ABICHHA. 910 cne-
nanu Pentren : Bexkepenb, a e HX IpefmecTBEeRHUKH.
IloToMy OHE M 3aCAy’KEJIHE 9eCTb M CIaBY.
Iyrs k otkpurTEIO BeKkepens .POXOREI depe3 Cie-
Aylomye dTambl. PeHTreHOBCKHE JyIn B IEepBHX TPyOKax,
'KaK MH 3TO0 pacckasbiBadH, majainm Ha crekao. Crexmo
dayopecnupoBaio mon pAedcrsmeM Kartogmbix ayueit. ITo-
BTOMY €CTEeCTBEHHO BOBHHMKAJA MEHICIb, YTO HPOHMKAIOMME
JAy4YE HBAAIOTCH CHYTHHKaME (Quryopecuenmuu. Bexkepeas
¥ HaYaJ ¢ TOTO, 9TO CTaj HPOH3BOAUTH ONKTH C BeMECTBA-
- MH, KOTOpHE dmyopecnnpylm‘ oJ| ICACTBHEM COJHEYHOTO
csera.:. [l0BOJMbHO GHICTPO OH OGHAPYHHHJ,.YTO NPOHHKAI0-
mue Jy9d HCXOMAT W3 PA3JHYHHIX MHHEpAJoB, CONep:Ka-
mux ypaH. Y:xke 310 600 orkpurueM. Ho Bexkepenas ne
cmemn’1 coo6mUTh 0 HeM yIeHoMy MEpPY. OmbITH CiefoBaso
NOBTOPHTH HECKONBKO: Pas. A TyT, Kak Hasmo, CONHIG
ymopHO He moABIANOCH HA HeGe Heckoasko ameir. Doto-
_NIACTHHKM BMeCTe ¢ HCCAeIyeMBIMU MAHEPAJaMH JiesKaid B
OKMJAHAM COJHHIIKA B AIEKe Ja00paTOPHOTO:- CTOIA.
'Y mapra 1896 r., HakoHenm, BHAAJCH CONHETHWH NeHS.
Mosxto 6smo mpucrynmTh K onnraM. Ho mpespe wem ma-
_uaTh pabory, Bekkepeas pemms MpoBEPHTH KauecTBo ILa-
crupok. OTmpasmica B TEeMHYIO KOMHATY, HDOSBWJ- ONIHY
¥3 IJIACTUHOK M yBUEN Ha Hell werkme CHIIYaTH o6pasnos
mmgepana. A BenIb qmyopecneﬂunﬁ-'ro ananon He' 6mno.
. 3HaumT, ne.no He B HeH. '
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Bexkkepens nomopﬂe'r «TeMHOBDIE» ONLITH H yﬁemna-
eTcA B TOM, 9TO 6r0 MEHREPAaJbl ABIAIOTCA HCTOYHAKAME
nponnnalomero uanyqeﬂnﬁ, KOTOpOe Co37aercd “camo o
ce6er — G3 BCAKOH MOMOMM BHENIHETO CBeTa.

TmareapHbi#i TPOCMOTP MHOTHX o6pa3u;on IIPHBOJAT

. Bem(epenﬂ K MBICJIH, 9YTO KCTO‘IHHKO\JJIY‘IGR ABJACTCA ypaH

Ecam B MmHepane "ypana HeT, TO HeT H I POHUKAIOMEro
manydenns. UToOr AoKa3aTeabCTBO GBIIO IOJHGLIM, HYMKHO
ACCIIeJOBATE UHCTHIA. ypaH. A 3ToT 3JeMeRT — Goabmas
penKocTs. Bexkepenrp gocran ypasn y cBoero npyra XHAMAKA
Myaccana. Ha omHOM m ToM e 3aceaHHE (PPAHIY3CKO
AxageMpu Hayk Myaccan pacckasan o £BoeMm cmocoGe mo-

ydYends -4ACTOro ypaHa, a Bexkepesnb cooGmmi o ToM, UTO

ypaH HMCOyCKAeT MyYd. OTH -HOKIagbl OLIAW IIPOYATAHBI
23 mpa6ps 1896 r. Bcero aump ‘mATHAECAT JIET OTAEJAIOT
9T0 OTKDBITHE OT aTOMHOE GoMOBI, c6pomennon Hay Xupo-
caMO.

Ipomen roa.. Ocemsio 1897 r. mauwmmaoT CBOHM OTILITHL.
Ba_ MOJIOABIX (H3UKA — Cympyru HIOp]Z[ Mounonsie sHTY-
smacTe paGoTaloT B XosnonHOM capae. MccmepoBanme xm-
MHOYECKHX i 0COGEHHOCTE 0GpasNoB, : AAMAEX IPOHAKAIO-
My pagHanuio Bexxrepens, Mapm: Kiopu (1867—1934)

:nm6npaeT B KadecTBe TeMHI CBOeil- aumccepranuu.

Hanps:kemAnid TPy HPHBOAWT K. ONHOMY OTKPBITHIO
sa. apyrmm. -Ilpexme Bcero oﬁnapyﬁmn’aema, 910 Kpome
ypaHna IPOHHKAOMuUe NYIH AaeT u ropmii. nreRcuBHOCTH
nydeil W3MepAETCA MO CHJIe MOHW3ANUWOHHOro ToKa. Hiopm
IOATBePHKaeT AOTajKy Bemcepe.:m 9T0 HHTEHCHBHOCTE
IPOHUKAIOMEX JTyieil He 3aBHCHT OT TOr0, B COCTAB KAKHX

‘xEMBEgeCKAX COENUHEHnA BXOAAT ypaH Topzm a_crporo

OpOoNOPUEOHATBHA YACAY BX aTOMOB..-

U Bapyr oceuxa: ypaHoBas CMOJAAHASA PYAQ HaeT B
JeTepe pa3a GOMBIIYI0 HOHH3ANMIO, YeM el moJTarajoch G
[0 KOJIWIeCTBY cofiepiiamierocs B Heit ypana.-Bor 8 moment
TAKAX IOBDPOTHHIX HYHKTOB W CKA3HBAETCA TaJaHT HC-
cneuoBaTeJiﬂ. Becranannbiii e 10BeK He OTKa3aJcsa Gl OT.
fipeiuoNOKeHAsA, UTO BO BCEM BHHOBATH ATOMBI YDAaHA. .
Ho Mapnsa Kiopa nonamaer, 410 fiBIeH@e Mo:ceT 6biTh 00%D-
Acueno m muave. Bexp Moxker craThcsa, UTO B CMOJAHOR
Pyhe COTePIMUTCA B MAIOM KOJIA4YeCTBe HEM3BECTHBIA JI0-
cexe xrzmngecnnu dJeMeHT, KOTOpPHIl 061ajaer cmocoGHO-
croio | maBhTe cmibmeitmee- OPOHMKAIoNIee HM3aydeHwe.
Horagka oxasandacs copasegampoii. Orpommmii, Ges
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"MAPHA CRJIOJOBCHKAA-RIOPH (1867—1934) — endarw-
wascs scenuyuna-yuenuti. B 1898 2., uccaedys usaywenue (npupoda
KOMOPO20 6 MO 6PEMA. GBLAA HEUIGECKA). YPAHA Wi MOPUR, GHLACHUAG,
umo’ ¢ pydar smux sseMenmos codeprcamcs- seyjecmea, obaadawwyue
20pasdo Goaee cuavholl cnocobrocmbI0 K ussywenuo. Ewo Guau sudeae~
nu nosonuil u paduii. Mapus Kiopu u ee cynpye ITvep Kiopu eseau ¢
‘06uz0d mepmun «paduoaxmuswocmvy. Omrpumus Mapuu Craodos-
ckoti-Kiopu : 6utau nemedsenno nodreanenn ~Pesepfiopdor u- npusesw
K YCMAHOGACHUID -8aK0H08 pPaduoarmuerozo pacnaaa amomoe.



NpeyBeNUIeHAA MOKHO CKA3aTh — TePOMIecKHl, TPYX
Hmpn OPHBOXUT'K TOMY, 9TO OHA BRIEAfT CHAYaJa - WO--
nouuii (Haspanme He ciyuaito: Mapma Kiopu— yposKgen-
nHaa CRIONOBCKAsA, 0 HANHOHAJBHOUTH IOJBKA), & 3aTEM-
pagmit (myamcrsii). Pagmit OKAa3ajCA HOYTH B THCAIY -Pas’
AKTHBHO® WICTOTO ypaHa..

OnHaKo HOBeJeM HAam Pasrosop B Goies 6wch0M TOM=
me, He KACAACh HCTOPHIECKOH ITOCIOHOBATONBHOOTH - CO<:
OnITHL.

. Tlocme orxpeiTas pagua ‘Oum HadeHK H JPyrue. Be-
mMEeCTBA, ABJAOMACCS HCTOYAMKAME HPOHAKAOIHX Jy--
'gelt: Bee oW monyynnm HazBaHEE PAfHOARTHBHLIX: .

Urto e npepcraBisier co0od pPAgEOAKINBHO® HBIY- .
gpyme?

B ‘xopobxe, m3 Koropon OM OTHAYANU BOBIYX, moMe-
mWaIcA . PanuoaRTABHNI -IPENAPAT, 33 HAM —.CBUNNOBAA"
3aCT0HKA €O meabio. JIy¥ mpoxogmn uepes menb, Hapa:
#a QoronJacTHHRY M ocTaBaAn Ha: Hedi ciaex. Ho xaw
TONBKO KOPOOKa OBIIa mOMeIMEHA MERNY IOJIIOCaMH MAar-
HATA, HA TPOABJICHHON - IIACTHHK® OOHADYKHIHCH TPH
YOPTOUKH. - Paunoawmnnmii YT pasgenuncs Ha-TPH Iy~
ug. OnmE OTKAOHAACH B TY CTOPOHY; KyAR BOJNOMKEHO
3arabaTeCA - HOTORY orpnuarenmo BAPAROHANY -TACTHI;
BTOPOH JAYY 'UPOACTABAAN COOOH “HOTOK - HOAOIKATEILHNX :
wacTaL, ‘TpeTait 71y He oTKIOHAACH. BHguMO, O ABAANCH:
POACTBOHEHAKOM PEHTTEHOBCKOrO JIyda.

Morogamu; KOTOpHE MEI. yKe:. o0CY:ROANA, YAAIOCH
AORA34TH, 4T0 B 00IeM CIYyTIae PafHOAKTHBHOE ABJNYISHUS
COCTOMT 'H3 ‘IIOTOKA JIeKTPOHOB (RO TOro; KaK-0bu10 BE-
ACHEeHO, 9T 9T0 — DIOKTPOHLL, JYIA-HA3KBAINACH Gora-ay--
9aMA); ODOTOKA AJep - aToMoB renus (axbda-uyacTous) o
MSCTROTO , DICKTPOMATHATHOrO H3IYISHNA (ramMma-xywd).’

PA;{HOAI{THBHLIH PACIIALL -

Hponcm,:mT aE  Rarme-am60 CcofHITHA © aToMamm
ﬂf}TIﬂIOI[(HM}ICH HCTOYHHKAME PAJAMOAKTHBIOIO nsnyqemm?
Iponcxonar. M cofHTAA 3TH COBePIERHO  IOPA3UTEIHHEL.
B; 1902 r. Tor ne Pesep(impn (06 OTKPHITHH CTPYKTYPH
aToMa rotTopsm B 1911 r.mEr pacckasanu y:xe gaBHO, npe-
8peB HCTOPHYECKYI IIOCIEZOBATENBHOCTH CcOOLITRI) 0~
KasLIBAET, YTO B PESYLTATe PAAHOAKTHBHOTO N3JNYICHWA
OPOACXORHT TPeBPAmEnHe OFHOro COPTa aToMOB B APYyroM: i
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-+'Peaepdopn-: -OEfAT, ITO" npemmnomenne, XOTA "H 0C-
HOBAHHOE  HA - CTPOTHEX ~ OUBITHEIX: AOKABaTENbETBAX; 6yne'r
' IPUHATO B, TOTHKHE XEMAKAMH: ‘JeficTBHTENBLHO, -BEAD; . zo- .
' KaspiBag HANWYWe NPEBPAIEHAS - ATOMOB, -MH IOCATAEM
Ha CBATAsA CBATHX — HAa HE[ETEMOCTD aTOMA. YTBepmgaﬂ,
910 ‘U8 ypaHa MOJKHO HOJYIHTDH cnnnen, MH OCYIHECTBIAEM
Meyury - a.nxnmnxon, 'KOTOpHIe 3ac.nymmm «cnany» “HEYYTS -
He, Gojiee MOYETHYIO, UM - aCTPOJOTH. . : ok

I-Io O] TAKECTHIO I0KA3aTeNBCTB npomnnmm 61>xc'rpo
OTCTYHILIH,- M;96é3 HEeKOTOpoe BpeMs fABICHHe eCJeCTHeH-
HOTQ PajHOAKTHBHOTO PAcUaja; HEKOTOPHX  ATOMOE : GHLI0
HEOCIOPHMO: JI0KQ3aHO KAK- XEMHYCCKEMH, - TaK. #- $usm-
ueCxuMA_MeTofamu. B weM e §aRJIIO"{aeTCH pajan&RTHB—
HO® npenpam;eﬂne‘-’ . A Y

- TIpeskne 'BCero, oKasajocsh, aro anemponnme Ty IH,
onnﬂnme B.COCTAB - pauﬁbamnnnoro ‘A3JTyIeHus, -BHXOIAT
ug - AApa. Ho. ecanm - Tak; To 3apaAf’ AApa: yBeAHYEBAETCA
HA. efipHANY 1 PamQAKTHBHEIA 4TOM IPeBPAMALTCAB CII6-
LYo 10 nopsm&y TOM: 'raﬁ.umm Menp,e.ueena

. A.nb(i)a-qac'mn;a HéceT Ha :cefe  (BOHHOH HOJIO}I\BTeJlb-
HHI 33PAT I HMeer: Macey,:B YEeTHPEe pasa NPEBHIIAIONIYIO -
Macey aToMa,-BOJOPOAA. - ‘Eena: AP0 BHOPACKBAGT: TAKHE .
YACTHIE, 10 . OIKHO: IPOHUCXONUTh  (CMEMEHHE) -aToMa-
BAIGBO ‘10 IIOPALKY. NEMEHTOB; B: Taﬁnnu‘,sMegne.neeBa C .
_COOTBE T_cTByloumM nao'ronnqecunm npenpamenneM.,

ConepmeHHo TPHBHAILEE
Bge: MPoeToey) s Gymer: y'rnepmgenne, 910 panuoammmomy
-pacHajy. OBEPIKEHH - HeYCTOHTBHE: ATOMEL.

.Mz, He :351aeM, MHOTQ JIH; COPTOB TAKHX at;omon cymec'r-
Bona.uo, KOTAA ‘HauaJ OCTHBaTh:3eMBON map. Ho mam: mpe-
BOCXOHO H3BECTHO, KaKHe, HOYCTONUMBHE aTOMH, MOKHO
_ pasHCcKaTh ceuac B- TPHPOTE. . .OxasHBaeTcs, IT0 OHW: AB-
AAIOTCA - WIEHAMH -TPeX- KIAHOB. Hpaponme:mma ABIA- |
I0TCH ATOM yPaHA ¢ MACCOBHIM.MHCHOM, 238,( aToM  ypaHa
¢ MACCOBEIM tmcnom 235 U ‘aToM - Topnﬂ c MaCCOBHM‘ 9mC-
som: 232, . e P, e

Ha. pnc 5 3 MH glpnnonnm mepBoe: cemencrmo. IIemeM
nIpespameHyen aBasercsa:mepexon 2**U- B 2’“Th 'DPOACXONLA-
“rmix. -Gaaromapsa, Buﬁpacmnanmo anmba—qaczmn 3a HEM'
CHEAYIOT -ABa 6eTa-npeBpamennﬂ, TepeBofiAMEe TOpHE B
IpOTaKTHHN, a IPOTAKTHHEH ONATH B ypaH, BO YKe B
HM30TOI ¢ MACCOBHIM 9mCioM 234. Tanee caenyior AT
HOCJIGJlOBaTEJIBHHX anmba-npenpamennnl cnycnalom.nx HaC
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| | & Anbor-urcruust
SR’ ) PABOH o amexrPoH )

8 TAMMA-21y4K
NONOHWA ’ '

NONOHHH

Y . CBUHEY

Prc. 5.3. : ' S

110 Heyc'rouqnnoro n30TOIA cnnnua C MaCCOBHIM tmcnom
214 Eme ABa «3@r3aray, M Hpouece pacmaja 3aKaHIHBA-
ercA: H30TOI CBHHIA- C. MACCOBBIM qucnom 206 ﬂmae'rca
yCTOAYMBEIM.

Pa3pymenne Kaao0ro OTeABHOTO AaTOMA an.nﬂe'rcn
caygaitgeim. EcTh aTOMBl (CUaCTIHMBYEKEY, KOTODHE obna-
AT GQJIB]JIEM HOJTOJeTHEM, & eCTh TaKie, KOTOPHE HH-

- BYT Ml‘liOBeHHﬂ. )

"Ho B moGom caydae Henb3ﬂ npenyrana'rb, KOI‘lIa mpo-
n3oHIeT Ipespalmenyue ¢ TAHABIM aToMoM. Besis M He MoKeM
HaBBaTh [eHb KOHYUHE HAIEro nomamnero xora. Ho y
KajKJ0Tp BHUAA ROBOTHHIX CYINECTBYeT CBOMl CpeqHEH CPOK
xusan. Tax jKe y KaXK0T0 COPTa ATOMOB AMEETCA BECHMA.
c'rporoeg cpensee -BpeMaA cymec'rnonanna.‘BnpOtleM, noBe-
-IeHMe aTOMOB CYIIeCTBEHHO OTJIMYAETCA OT KUBHE FKUBOT-

5 @uguxa nna.Beex, KH. & . 7129



. JRusEs HeycToHImBRIX a'rox\vros',f B’ OTJHIYEE 0T~ CPex-
ero CpPOKAa JKU3HA SKUBEIX CYMECTB, HE 3aBHCHT HH OT"
Kaxkux BHemHuX yciosuii. Huuro He cmocofHo HM3MEHHTH
CpefHee BpeMsa pacmaja. 3a KaKAY0 eNUHALY BPeMEHH
pacmajaercs BCerjia ofHA H Ta e nond aTOMOB!:
l:?\;t;

~

dTa ci)opmyna TONUTCA JIEI[IB JJIsL caydasi, Korga XpoGs
AN/N nepennka.

Beamuuna A sABAseTCS KOHCTAHTOM s Kamaoro pa-
IMOAKTHBHOTO: TIEPEXONR. Bwmecro Toro, urofm moabao-
BATHCA 9TOM KOHCTAHTOH, HATIBINHEE XaPaKTepysoBaTh
CKOPOCTh IPOIECCa: (BPeMeHeM NONYpacHanay, T. e. Bpe-
MeHeM, KOTopoe Tpe6ye'rca,, 9T005L HOMOBHHA KAKOTO-TO
KOJIIY6CTBA -PaJHOAKTHBHOTO BeleCTBA IpeTepmeNa IIpe-
BpallleHAe, JTO BpeMd AJA PA3HHX PaJMOAKTABHEIX dJIe-
MEHTOB MOKeT KO0neGaThCs B OTPOMHEIX mpefenax. Tax,
nepuox nonypacnana POTOHAYATBHAKA paccmo'rpexmoroA
Hamu: cemelictBa. 2**U cocraBwser 4,5 Mapa. jer. A BoOT
TOJIOBHHA ATOMOB H30TOId  CBHHHA G MACCOBHM THOAOM
214 pacnamaercd 3a OHY MHITEOHHYIO ZONIO CEKYHJE.

ANEPHBIE PEAKIIMY ¥ OTKPBLITHE
HEATPOHA

PafiHoaKTHBHOE TPEBPAINIHAS BUOJNHe AHALOTHIHO XH-
MBYecKoik péaxnuu. pacmana. Brito xuMudeckse BemIeCTBO,
a 3aTeM HOX JeHCTBHEM Telsa WM CBETA PACIANOCEH-HA
nsa npyrux. CraKeM, YIieKHCIas KECIOTA PACHATAch Ha
BQAY W yriaexuciusii ra3. Tax sKe ToIHO B KAPTHHE Pacmana,
KOTOPHIA MEL TOABKO UTO PACCMOTPENH, AKPO TOPHUA.C Mac-
cosuiM umcioM 230 pacmajgaerca Ha ANPO pajuss & ARPO
rensd.

EcilE BoBMOKeH ﬂnepabm pacmaj; To, HaBepHOE, J0-
JKHBI CYIECTBOBATH W SAACPHBe DPEAKNUH, IPOHCXONAMHE
0 HPUHATANY

A+4B —C 4D,
Jkns. Tore, 9ToGH HPOM3ONIEA- HORO6HAR XHMETCCKASE Qeax«-
AT, HaK0 CTOAKHYTH MoAekyan: Bemmects A u B. Iua
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TOro, YTO0H  OCYMECTBUTD . ANCPHYIO “PEAKNAIO,; HAKO CTOM-
KHYTb [[BA aTOMHHX fpAa.

Takme ommrwm m mawamm mnpomdsomurses ¢ 1919 r.

Peaeppopmom. ,Jlo mossiennmsa Ha CIeHy -yCKopHTendel
4acTHL AACPHLE pPEAKIAH -OCYMECTBAANACH IyTeM GoM-
0apAMpOBKE KaKore-1mGo BemecTsa albda-IaCTHIAMHE,

ITocie ‘Toro kax yAamoch mOAYdATH MOIIHEE LOTORH -IIPO--

TOHOGB W APYTHX fAMNEp, ObIL OTKPHITH HOBHE  AfePHEE
peaknmn. Crano ACHEIM, 9T0 B IPHHIUIE MOKHO IPeBpa-
TETH W30TON MIOGOTO XHUMHUECKOTO IeMEHTA B IpyToiL,

MoKHO monyunTh M 30J0TO M3 APYTHX Bemecrs, MeuTa

AIXAMAKOB CTaJa ABBIO.

HepBon o0HADYKeHHON AAEpHOI peaknmedl Tuma

A~B—C+-D Gnuio npespamenue a3oTa I TeJHIA B, KACI0-

POA & BOOPOA. Bor Kak sammcriBaeTcA ToR0GHAH PeAKIWSAS -

[ 14N+4He__*170+1H

OparaTe BHEMaHEE Ha TO, WTO HEH3MEHHBIMH CoXpa-

HAITCH CYMMH BeDXHEX HUQD H CYMME HESKENX TA(P.:
Hmwxare nudps yKasHBaOT BapAR AAPA, a BepXHHUE — )
MAccy, OKPYTJGHHYIO 70 HENOTO WHCHA, T.:8. MACCOBHe
gucaa. TaxmM o6pazoM, CTPOTO AEHCTBYET 3aKOH- COXPa-.
HeHUA .DAEKTPHYECKOTO 3aPANA. 3aKOH COXPAHEHEA MACCH

OCYIHECTBAARTCA, KAK MH YBHAMM HIDKe, NHINL TPHOIA-
merno. Hy, a-cyMMa MaccOBHIX. YmCesl COXPAHASTCH. CTOMD
JKe TTPOTo, KAaK W 3apafd.

Eme 3 1920 r. Pesepdopn hmcxaaan npenno.rxox]cemle,i

YTO JIONKHA CYMECTBOBATH YaCTHNA, JIUIIEHHAS DIEKTPH-
TeCKOTO ‘3apsAja W Dimskasa mo Macce K Tporomy. Pesep-

dopay kasamoch, WTO MHAYE TPYAHO HOHATH, KAK IOIO-:

RATEIFHO BaPAKOHHAA anb(a-dacTANa TPOHMKAET B IIO-
JTORUTENIBHO  3aPAAEHHOE ANPO: Beb ONHOMMEHHO 33ps-
KeHHEe YaCTHIH OTTATKHBAIOTCA.

*Iac'rqua Ges-3apaAna, TIOJAyUABIAA HA3BAHUE Heﬁ'rpon,
Omzia- orxkperra B 1932 r. Herpyamo moHaTH, I0UeMy ee

o'mpmme @aﬂepma.nocb». Benb MBI BHIAM aapﬂmennue'

TaCTHIH M0 AX 'CrIefaM (Tpexam),-KOTOPHIe OHH -DCTABIAIOT
B Tase wm q)o'roamynbcnn Gnaromaps ux CI0COOHOCTH

HOHFBOB&TL uonanammnecjl Ha uX nym MOJIBKYJ‘[BI. HO’

OMEKTPUTECKH HeiirpanbHAs WacTHNA He B3amMOJelicTByer
C 2JEeKTPOHAMM, A IIOTOMY W He OCTaBJseT HA CBOEM IYTH
caenoB. ‘Tak 49T0 0 CYMECTBOBAHHH HEHTPOHOB MOMKHO
CY/AUTH .JMII0b O BTOPHIHEIM aPeKTan.

54 , ' 431 .



9PHECT PE3EP¢0P,J (1871—-1937) — sa.ueuammwut‘i an-
- eautickull usux, sesuruti sxcnepumenmamop. TonkuMU U opUUHAAL-
HEMU ONBMANY NOKASAL, 6 YeM 3aK.aionaemes paduoarmusrui pacnad.
Ce0uMU KAGCCUNECKUMU ONBLMAMU NO PACCEAHUIO 6EUECé0N NOMOKA -
asbvPa-uacmuy 060CHOEAL COBPEMEHHYIO. MEOPUID CNMPOEHUS AmoXMa
KaK cucmembi, cocmosueli U3 AGpa u G8UNCYWUICR 0KOAO0 HEEo SAeKmpo-
Ho8. Hpoamolcaa céou onumu no 60m6apduposke AGpaMu. pa3IULHRD
Muwenel, nepenii ocyujecmeu ucnyccmaeuuoe npeepaweuue aneMen~
mos.



Hefitpor Geui orkpwir npm GomGappupoBke Gepmiuims
anbpa-yacTanaMu. ITa peaKknus 3aMECHBAETCA TAK:

iBetia—PC+in. - .o
CaMBoxn )n npuHajnexur meiirpony. Ho kak ke MoxHo
yBEpOBATh B CYIMECTBOBAHEE WUACTHIE, KOTOpas. caMa
He ocrasiader caemnos? Ilo. ee pneiicTBmaAM. Ipencrarbre
cefe, 9TO Ha 3eJeHOM CyKHEe OWJIHAapPAHOTO CTOJA HAXO-
RUTCA. HeBUAMMBIA riasy Omanmappmeiii map. Io cromy
KaTATCA BUJUMEIA AP B BAPYT «HE C TOTO,. HA C CEro»
OTCKAaKHBAeT B cTopoHy. PU3EK He MOMKET {OmyCTATH, 4TO
ero TONBORAT 3AKOHK COXpPaHEHHA :meprlm H AMOYIBCa.
Iostomy om JISIIaeT BHIBOJ, 9TO BUAUMEIL MAap HATONKHYICA
Ha mesmmuMEL. Boee TOTO, WOJNB3YACH 3AKOHAMH COXPa-

HeHEH, OH MO)KeT onpenenmb BCE xapamepncmnn HeBH- .
J.IEMOI‘O mapa, BLIHCHHB, ‘Ha KaKou yroa OTKJIOHEJICH oT

JHHHAN CBOETO no.rxe'ra 1 KAk W3MEHNI CBOIO CKOpOCTL BH-

JIHMHH map.

Yucao HenTpOHon nonc'm'rmnam'r cnenymmuu o6pa-.

som. Ha IyTH HEHTPOHHOTO Jyda TIOMEIIAIT BEmEeCTBo,, |

cofiepsxamee aTtoMs Gopa. Ilpm Bc'rpeqe ¢ ADPOM 6opa Heii-

TPOH npexpam;aer cBoOe cymec'rnonanne. HpOﬂCXOHﬂT cae-.

Kyomas peakmm. o

. uB -{—.,n — 7Li + fa.

‘ Hempon" nponanl 'a°3aTo HOABHJIACH anuba qacmna
Pernchnpyn 9TH 3aps/KeHHBIe YAaCTHIE!, OCTABJIAIOME
BHAEMEIA CJIe[l B PABIMIHOTO POAA HPUeMHHKAX, Mbl CMO-

JKeM TOYHO W3MEepHTh WHTeHCHBHOCTH nempoaﬂoro nyda.
CymecTByeT 'MHOTO JPYTHX METOMOB, KOTODHE NO3BO-

JIHIOT c DOJIHOK IIOCTOBepHOCTBIO onpe,uenm'b BCé mapa--

METDHI, xapamepﬂsymmne ‘HeHTPOH M 'BOOGIIe BJIEKT-
PHYECKH HEHTpanbaylo dactury. CoBOKymHOCTH TOYHO CO-
[JIACYIOIMUXCA KOCEOHHBIX OKA3aTeIbCTB IHOPOI0 HE MEHee
yﬁe;une.ummL aem pasmnnmnanue BEUMBIX CIIe0B.

; CBOH&TBA ATOMHBIX AZIEP

o OTR})LITHH Helitpona UMK - TONATANA, ITO ATOM-

{HOe. ANPO* IOCTPOEHO M3 . DAEKTPOHOB M IPOTOHOB. ITO
mpejmoJioskeHme Tamio B ce(e “MHOIO IPOTHBOpPeYmil, H
HONKITKA CO3JAHUA TEOPHH CTPOEHMA ANPa (3811 HOyAad-
-mavH. Hdg Tomsko Gnun ‘HA#feH nempon, Boanmcammnn
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NPH -A7SPHHEX CIONKHOBOHUAX, CPA3y IIOABUIACH MHCIb,
YTO ATOMHOS AP0 IOCTPOSHO W3 HEHTDPOHOB W NPOTOHOR.
Broepsrie ara rumoresa ORI BHABUHYTA COBETCKEM ¢H-
suxoM [I. JI. MBanenxo.

‘C ‘caMoro ‘Havana OO SICHO, 9T0 Macca HOMTPOHA €CIH
¥ ‘He paBHA MacCe TMPOTOHA, TO BO BCAKOM Ciay4ae Gim3ka
k-meir. TlosToMy TYT ’Ke BOBHEKIO UETKO® MCTOJKOBAHHE
pasim9uii W30TONOB OJHOTO W TOrO K€ HIEMEHTA.

Har M BuguM, KOKIOMY W30TOLIY MOKHO _OpHONCATH
Aea ymcna. OpEO W3 HBX — BT0 TOPAAKOBEE HOMEp B
tabimne Menfiencesa Z, ROTOprﬁ PaBeH YHCIY HTPOTO-
HOB "B, AApe. Hop;uuconm[ "HOMED OIpEJeIAeT TOITOMY
UHC/IO DACKTPOHOB, CBH3AHHEIX C ANPOM. A pas rTak, TO
CTAaHOBUTCA ACHHM, UTO HOPAAKOBHIA HOMED M JOIDKEH
OTBeYaTh 32 XHEMHUECKOE IOBEfieHHE BIEMEHTOB (Belb XH-
MHEYECKWe PeaKIHE HE 3aTParuBaloT AAep).

Yro JKe ‘KacaeTCA MACCOBOTO HCKA, TO OHO PaBHO
o6meMy qnc.ny HeATPOHOB M NPOTOHOB. Tak qT0 M30TOIH -
OTHOTO W “TOTO JKe JUMEeMPHTA OTIWIAIOTCH npyr or. JApyra
9ECIOM HEHTPOHOB B AXpE.

‘OgYeHb TOYHEIME ONHNTAMH HANNEHE xapmepnmxn
obenx 4actul, -obpasyomux aapo. Macca mpoTora pasna .
1,6726-10-2 r, 1. e. ona B 1836 pa3 Goawime MacCH ‘BIeK-
tpona. Cnma mporoma -pased 4/2, a MarHATHHIA MOMEHT
1,41.10~2ex. CI'C. Macca HeiiTpona He3HAYATENbHO GOMD-
e MaccH IPOTOHA, A UMEHHO paBHa 1,6749.10~ % r, Coma
HefirpoHa pasen 1/2. MarsmTHEH MOMEHT HeHTPOHA AHTH-
napainnenern cumuy. # pasen 0,966-10~% ex. CI'C.

. Commer M1 MarHUTHEE MOMEHTH AaTOMHHIX AJEp HCCe-
AYIOTCS PABHHIMA METOJAMW: UPHMEHSIOTCA ONTHYECKasd
CIeKTPOCKONMSA, PAJHOCIEKTPOCKONNs, H3YIEHEO OTKIO- .
. HOHHA TYYKOB YaCTHN, B HEONHOPOJHOM MATHATHOM IIOJe.
‘Ha ofmux nmpmamumax prmx H3MEPeHul Ml ‘ocragaBnm-
BaJ¥Ch B 3-# KEWIe ¥ B NpeAHNYMUX II4BaX 3T0H KHAIH,
A ceifuac MH OrpaHEYMMCH JHITh M3JI0KEHIEM TJIABHEX
dakTOB, MONYUEHHHX 3a -IOCHENHHE necamnema 6onb-
muM OTPAAOM Gu3UKOB.

IIpexkne Bcero nonqepnnem 9T0 BAKOHE KBAHTOBO
¢usuKn, KacaloIEecs MOMEHTA HMIYJIbCA; CIPABEIIHBL
aus Bcex dactvun. Ilosromy m s aroMEHIX AP MOMSHT
nmnyawa MOJRET 6m‘x) npenc'ranneu @opmytmoﬁ

o VIS
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3iiecy. Bermumna b — nocroamnas Hiamxra, ¢ xoTOpO#Hk
TPEXORRICA: BCTPOTaTHCA BO- BCeX (OpPMyNaX KBamETOBOH
thusmxm..

OGsiwse- COEHOM HAZHBAIOT HE 3TO Bupamexme, a napa—
Merp S. Teopmg -cTPOrO- [OKA3KIBACT, & OIEIT Gnecrsme
OOATBEP;KAeT, YTO CHAH 0601 JaCTHUIE MOKET PaBHATHCA
roasko 0, 4/2, 1, 3/2:m 7. A

Hpocma'rpnmaa TaGENE 3HAYCHHI CIEHOB. Pa3IBYHEX
aTOMHHX Afep (HOJIYYeHHHX. B. PASHHX oum*ax)t MHE 00~
HapyKEM Dsifi HHTODeCHHX 3aKkoHOMepHocrei. Ilpesxne
BCEro, y smep, conepmanmx 4eTHOE THCJ0 TPOTOHOB H
9eTHOE: $HCI0 HEHTPOHOB, CHEH: AApa pasen: Hyao (‘He,
12G, 1%Q), Yucno- HYKIOHOB (z. e. AJePHHX, TaCEHN), Kpat-
HO® ueTHpeM, BOOGIe' Brpaer, BHAEMO, 6OABITYIO- POilb.
Bo-Muormx exygasx. (B0 ZaleKo-He. BO BCEX) CIHE ATOMHOTO
AApa Moer OHThH IOJYIeH CIeRyommM: o6paseM: orlpa-
criBaeM. Gamsxaiiinee K MacCOBOMY, UAcHy A: YHGIS; KPATHOS
9eTHipeM, U YMHOMKA€M OCTaBmylocA pasHOCT Ha 1/2.
_Hanpumep: y nwrma-6- come paser 2X1/2=1%; 32"y mm-
TaasT; ¢ ¢ 6opa-1ﬁ“ 3/2 y Gopa-11. -

Hpann.nou ABIACTCA [KOBOILHEO- 0USBHIHOE eée'rome.nb-
CTBO:: V. sIe]’ ¢ YeTHHM MACCOBHM wmcnoM. A COMH memsi
UAE paBeH HYNO, ¥ Afep ¢ HewerHHM, 4 KDares ﬁ/z
- IMpusnun. Haynw mpuveREM K HpoToHAM X HefiTpomam

‘B smpe. J{Be. TOMIECTBeHHbe WaeTHIf: MOTYT Pacmoio-

JKHTBCSA HA. OGHOM YPOBHE BHEPIWA JWINh IPH YCIOBHE
aHEANAPAJIeIFbHAIX: cImHOB. Tak Kak HpoToH & HeffTpor: —
PAsHbie JACTHIEL TO HA OJHOM YDPOBH®' MOTYT OHTL HBa
OpPOTOHA ¥ [Ba HeHTpoHa. B. 9T0# KOMmaxTHOE rpyumne
€O cimHOM, PaBHRIM HYJNIO, ME y3HaeM AXPO aToMa reIHs
* (annda-vacTumy). -
© Hanpume cnmEa 03HAYaeT HAJIEIHME MATHETHOTO MOw
menTa. Mexay MeXxaHmYecKEM BMIyJabcoM L m MarE@THEIM
momenToM (M cymecTByer, Kak HaM H3BECTHO, HPAMAs
JEPONOPIHAHAIEHOCTS. Ipu aTO0M MarmuTHHHE MOMEHT MO-
»KeT OHTE. JHG0 HapalieneH, Hu00-aHTHIAPAJHISICHE CIAEY.
oo : N ‘

t L . N

' BP3OHLL U GEPMUOHBI
i: L. . .

‘M5t HOLKONBKO Pas’ MONYEPKEBAJIHE, UTO OHE. 9HEpre-
THYCCKHE- 'yPOBEHDh. MOIYT 3aHATH. JHIID ABE JACTHHEL C
nporﬁnond‘nomno HaIpapieHHHMH cupHamy. IIpmmia mopa -
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CKaBaTh, UT0 HTOT IpPHHIMD" (npmmnn Hay:m) cnpasef-
JEB QMWD N5 OXHOrO Kiacca 9YacTHI, KOTOPHIH -TONYdHI
Ha3BaHUe (bepMnonos. K ¢epmmonan OTHOCATCA: HIEKT-
POHH, TTPOTOHH I HEATPOHH. CiiefyeT TaKke CKasaTh, UTO
BCAKAs CBfi3aHHAs CACTEMa, COCTOAMAsA ‘M3 HOUOTHOrO ‘IHC-
J1a (QepMHOHOB, TaKKe sABisAeTCA ¢epMmonoM. Bropoi
COPT YacTHn HasuBalor 6o3opamu. K HEM otHOCHTCA doTOH,
HEKOTOPEE® KOPOTKOKHBYINME dJieMeHTaPHEE YaCTHIH (ta-
KHe, KaK, HAIPEMEp HUOH), M, CAMoe IIIaBHOE, K HAM IIPH-
Haj{7eKaT BCe qac'mmﬂ, ROTOpHe COCTOAT M3 YTHOFO IHC-
aa depmmonos. - .

Yucno . 6o3onoB, HAXONAIEXCA Ha OIHOM SHepreTH-
9eCKOM ypOBHe, He oOrpaHmyeno. YToGH BHl -IONydme
YCBOMJIH - pas.rmqne MeKAY - 0030HaAMH H «hepmnonamu, MBI
opuBofmM - puc. 9.4. Ha sToM pHeyHKe KaKIbi KPYHHOK |
CHMBOJIUBHPYET IAPY- JaCTHL ¢ TMPOTHBONOJIOKHHMHE -CIIA-
Hama. [Ipm ovenn HOBKHX TeMHepaTypax $030HK B OCHOB-

PEPMMUOHBI
SHEPTUST® e

' BOICORAR
T MﬂEPATYPA

i

BHOSOHb]
IHEPTUS ——>"

' _ BbICOKAR | 3KAR
- TEMREOATYPA TEMOEPATYPA

-

- Pmc. 5.4: - G S e
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~ HOM: cOOMpAIOTCA HA CAMOM: HI3KOM ypoBHe sHeprmm. Dep-
MHOHH PacIONO:eHb Ha 9TOM PHCYHKe B BHAe CTOXGHKa.

JlocTaToOuHO O0YEBHIHO, UTO -PA3AUIAs B HOBEJCHHH
‘pepmuduoB B 6030HOB HamGojiee OTYETNIMBO MPOABIAITCA
Opu HEBKHX TeMnepaTypax. IIpm caMuX Hm3KmX Temmepa-
Typax 4mcao GO30HOB, PAaCIOJOKEHHEX B- «IOiBaje», MO-
JKeT OHTH DOYTH paBHEIM .0fmeMy gHCIy G030HOB.

To, 4to cxasaHO A0 CHX IOp, «IOHAMATHY He HANO.’
,I[oc'raTquo .sanomantb! NGo cxa3aufoe. eCPs HCTHHA B
nociepreit mHCTaHmEA. Ho A KaKmH# pas HCHOEITHBAIW
cocalieHne, KOTJa BEIHYJEH coofmarh quraremo Ges xo-
Ka3aTeqbCTBA KaKHE-TH00 MOJOXKEHH,. KOTOPHE MOXKHO
AOKa3aTh, HO JHMb C’ NOMOMBIO JAJI6KO -He NPOCTHIX Mare:
MaTmiecRuX ypasHenHil. Tak BoT OKasnBaercsa, 9r0 6030HE
B HeKOTODHIX CJIy4aAX -MOLYT, a B WHHIX CIydasX He MOTYT
cOBHpATHCA HA OJHOM HHEPreTHIECKOM YPOBHE B GONbIIAX
KoJsimgecTax. Ecam omm MOTYT .3TO ClieJaTh, TO MH FOBO-
pEM, uTO mpom3omuia KoHAeHcanua Bose — Oitmmreitna.

Korna Gonbimoe 9mesI0 YacTHI[ OKA3HBAETCA HA'OLHOM
VPOBHE, TO B 5TOM ciydae WX ABHW/KEHAe CTAHOBHTCHA Hze-
anbHO COTJaCOBaHHEIM.- YacTunu-6imspens, He - c9H-
TaACh ¢ TENJIOBHIM xaocom, nepeMemalo'rcﬂ conepmemm
TOMKTOCTBEHHO.

- Bo 2-#f ‘KHATe MH ‘paccKasain 06 yp;m;menbnon SKHJL-
KOCTH, - oﬁnanalomeu OpE HE3KOM TeMImeparype CBepX-
TeKY4ecTHI0. OTOH - JKEKOCTBIO sABNsAETCA COOpanMe . aTo-
mos ‘He. Atommr aroro maoroma — Gosonn. IIpn: Temnepa-
Type 2, 19K nponcxo,um' xom(encalmﬂ 9aCTH, Hpuaomasn
KEIKOCTY TOpPa3uTeNbHOE CBOHcTBO cBepxrexydecrn. Ilo-
TepA TPEHHs MOKET OHTH I'PY60 06BACHEHA TaK: €CAH TONE-
KO OJfHOMY aTOMy YAaJoch IpOHTH Uepes TOHYAHIIyIO
meJb, TO 838 HUM IOCHYIIHO TOCJHeNyIOT H Bce Apyrme.

Mu no3EAKOMEIHCE He ¢ OJHEM; & C-{BYyMsA ABJCHHAMH,
TAe DOTOK MACTHI| ABEKETCS, He CUHTAACh C npenmcmmx-
MH. CBerTenyqee nemuenne aromos ‘He namommmaer
anemplgqecmm TOK- 63" conpommemzm, KOTOpHE oﬁna-
PY/KHBAETCA. y MHOTHX METaJVIOB ¥ CIUIABOB TaKKe UIpPH
zmaxnx’ Temnepa'rypax.

"\ Ho * Bel{b - 91eKTPOHH ﬂBJIﬂlOTCﬂ d)epmnonanm Olm
HE MOLYT coﬁpau‘bc;{ B-e{UHEI CTPOH: Brxon ‘na’ fiomoske-
nusa Owln ‘mainen B 1956 r., xorpa amepnxanclumn yde-

M %ma [pefIoKeHA TEOPHsA, COTNACHO-KOTOPOl- HIKe
HeKOTOPOH -TeMIepaTypH 5JEKTPOHH MOIYT -CHEIIATHCA

~ -
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pnapu. [lapa gepmmonos, Kak MH CKasaum ¢ CaMoro Ha-
waga, — 910 Gozon. CiegoBarenbHO, CBEPXHPOBONEMOCTD
HOABJIAETCA TOIAA, KOTAa TakWe GO30HE KOHJEHCHPYIOTCSH
HAa' OJTHOM. SHePIeTAYeCKOM YPOBHE. JTHM ABYM 3aMeYaTelIk-
HHM ABICHHAM, CBePXIOPOBOLHMOCTE ¥ CBEPXTEKYIeCTH,
OO CYTE AeJia FaeTcs OXHO ! To ke obbacuenne. Ogaa vacrn-
na Bubmpaer nyTs, Kompm‘i «IIPOTONTAaHHEei m Jerde», u.Bce
APYIHe CIEAYIOT B2 Helt.

“Ecmm- mpes npespamenus QepmuoHoB B GO30HH 3a
CcueT CIHEmIeHES B HAPH CIPABEMJIEBA, 70, BOBHHUKAET
3aKOMHEIA. Bompoc: a He MokeT amw m3oron. *He, xoTopsui
o0iafaeT COMHOM W ABJIACTCA (POPMUOHOM, TAKIKe OKa3aTh-
ca ceepxrTeKyumM, Kaxk m ‘He?

Buao ¢ caMoro Hadana.0ueBHIHO, 9TO eCJH 9T0 ABJe-
HEe H CYIIeCTBYeT, TO BO' BCAKOM ClLyJae IPH TeMUepary-
pax MHOro Gonee HUSKHX, WeM TeMOeDPATypa HepeXoja B
cBepxTeKydee cocTosHEHe oOcHOBHOro msoroma ‘He. Ilpm-
JuHa sAcHA: AAPO aToMa *He cocromr ms ABYX mpoTOHOB B
OZHOTO . HeliTpeHa. 3HaumT, on Ha 25% Jerde. cBoero co-
Gpara. IlosTomy, pasymeercsa, TemmoBoe psmikenme *He
Gyger GoJsiee. AHTCHCHBHNM ¥ CO3TAHMe CTPOHHOrO Mapmia
6030HOB CTAHET BO3MOKHKM. IPHE (0jiee HESKHUX TeMIQPaTy-.
pax. Ho npn xaxux? K coxaneHmIo, TeOpHA He MOIJIA IPel-
CKa3aTh TeMOEpPaTYpH Hepexoja: ‘He B CBEPXTEKydee co-
crosnme. IlorpeGosdnocs (I)anmac:rnqecxoe YOODCTBO ¥
LIPEOJOJIeHIe: O POMHKIX TPYAHOCTEH, npekne YoM.B 1974 1.
Oun monydew csepxrexyumit *He.

Ipn xaxoii sxe TeMueparype OPOBCXOAAT JTOT Hepe-
xon? Bor orser, korTopsii CTOMNO OH HaledaTaTh KUD-
Hevm GykBamu: mpHE TeMmepatype, pasmoi 0,0027 K. Mo-
eT OHTh, YATaTedh CKa-
sker: «Jlogymaemn, Bcero
JHIOb Ha JBa LPagyca. HH-
JKe TeMIepaTypisl aHAJOo-
ruuEoro mepexoma ‘Hen.
O mer! Itum Ba rpagyca crTo-
‘AT MHOTO OoubHIe HOXOJO-
AaHHA HA 7iBA TPajgyca, CKa-
sKeM, ¢ TeMmeparypu 20 mo
18°C. B orom murefickoM
GOORITAE. TéMIepaTypa mo-
EE3maack B 293/291 pasa,
Puc. 5.5, f © & B.cJydYae, B, KOTOPOM MH
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BeJieM POUb, TeMIepaTypa IOHIKeHa B 1000 pas. Dto orpon-
HEI yenex 9Kcnepmem~anbnon ‘$HSAKH A TOPIKHECTBO TEOPe-
THYECKO}, OpeAcKasaBmeir cmapmpanme atomos *He B 60—
B0HHYIO (IAPY.

3putensuni o6pas momoraer 3amoMmmaumo. Jua aro-
ro g OPHUBOKY CXeMy IapH Ha puc. 5.5. Marmurame Mo-
MEHTH [IByX .aTOMOB HANpaBJIeHH B ONHY cropony. Taxmm
oGpasomM, nepexon *He B cocrosnme Kompencanem Bose —
OfiEmTeHa 0/KER COMPOBOMKMATECA CKATKROO6PASHEIM B3~
MeHeHWeM YaCTOTH MAarEmTHOIO pesoHaHCa. Beap mapa
Besier ce6a Kak oauo meaoe. MenHo 3To & Ghiro obHApYsKe-
HO Ha ommTe. BomcTmHy GiecTAmas CTpaHUNA ‘GESHKH, M
65010 OH TPEIHO He .PaccKasaTh © Heil YATaTeNio, HECMOTPA
HA OTCYTCTBHE BOBMOKHOCTH HOSICHHTH, HPH KAKHX YCII0-
BUSAX W HA OCHOBAHHMA KaKUX NPWYAH NPOMCXOAWT CHApH-
Banze $epPMUOHOB B GO3OHHYIO Mapy.

MACCA 1 SHEPI‘-I/IH‘ ATOMHOTO ANPA.

. Berao 61.u10 yuomsHyTO, WT0. Maccosde wmca0 OKPYI-
JAAGT TOYHOS BHAYEHM® Ma&CCH AXPA [0 HEJNOr0 WHCAR.

Ceifyac UpmHATO BHOMPATH ATOMHYIO C[WHBHY MAaCCH
(Mu1 roBopuan 06 arom B 1-i nnm'e) Kak 1/12 9aéTe MaccH
mgorona yraepopa 2C. ‘

OTHOCHTEbHNE MACCH M30TONOB BCEX ATOMOB OTJIH-
JaoTCA OT MeJHX 4HCe] XOTh ¥ He3HAYHTEIHHO, HO CTOND
CYHIECTBEHHO, 9UTO CBAJMTH OTH PasiMIusA HA BKCIEPAMEH-
‘raypHHe omB6KE EEKak HeBo3MmokmHO. Macca 'H pasma
1,00807, Macca fefiTepust BOBCE HE B nna ‘pasa “Goasme,
a pasHa 2,01463.

I/Isyqaa BHAMATEIHHO TaONHIE Macc nao'ronofn, MOKHO
NPEHTH. K CHOAYOHIeMY Ba)KHOMY BEIBOAY: Maeca Sjpa
MEHBIe CYMMEH ‘Mace BIeMEHTAPHEIX vacTam, 06Gpasyomux
sppo. Hanpmmep, Macca meitrrpona 1,00888, macca IpoTOHA
1,0088075 macca :AByX HEATPOHOB I ABYX IPOTOHOB papEa
4;0339 aTOMHHX “efUHUIAX Maccs — 1 ai e. m./=

=166 1 =% xr). B 10 e BPEMA MACCA AJPA ATOMA TOIUS,
KOTQPHI: COCTONT W3 ABYX HEHTPOHOB W IBYX NPOTOHOB, He
paBHa sToMy umcay, a pasHa 4,0038. Taxmm - oGpasom,
Macca Afipa TeaWs MEHBIe “CYMMBl MAace COCTAaBIAIOMUX
appo daerEn Ha BenwamEy 0,0301 a.-e.m., B THCATH pas
npehocx&:mmylo “TOUHOCTH W3MOPOHM,
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Her HEKaKOrO COMHEHHA, UTO 9TH Maible pasnmma
mMeior ray6ormit cmerca. Ho rakoi? -

OTBeT Ha HTOT BONPOC IPHHECHA Teopna oTHOCHTEND-
soctn. U1 mosiBrieHNe ee Ha CIeHe B 9TOT MOMEHT HeCOMHEH-
HO Oomee 3QPQeKTHO, YeM TOTHA, KOTHAA ONIKIT HOATBEPAU
3aBHCEMOCTH MacCHl DIEKTPOHA OT CKOPOCTH €T0 BUKCHHA.
To, 4ro cyMMa Macc MPOTOHOB W HEATPOHOB, COCTABIAIO-
IMUX. AXPO, MeHBINE MAcCH AApPa,— SABIEHHe, IIOJYJUBHIEE
HasBanyge Ae6KTa MaccH (10X 0l IEPEBOX ¢ AHTJINACKOTr0—
Macca BeJb He (MCIOPTHIACH), a YMeHBIMIACH),— IONY-
_MaeT TOYHYIO W ACHYI0 TPAKTOBKY C IIOMOMBI0 3HAMEHHATOH
dopmyanr E=mc?.. Ecaum cacreMa npuobperaer mam repsaeT
KosirgecrBo sHeprmm AE; 1o Macca 5TOif CHCTeMEI. COOT-
BETCTBEHHO BO3pacTaeT WIH YMEHBIIAETCA HAa BEINIUHY

Am AE/c2

Iederr macch sxpa (¢ TOUKH apemm aTOrO npnnunna)
HOIYYaeT eCTeCTBEHHO® HCTOJKOBAHME: - OH ‘ABJIACTCA Me-
poil dHeprum CBASHM SAMEPHHIX YACTHAL. -

Tlox smeprueil cBA3W B XUMHH K Qm?.m(e OOHMMAIOT
Ty paGoTy, KOTOPYIO HAfO 3aTPATHTH JJIA ‘TOTO, YTOGH. BTY
CBA3b IOJHOCTHI0 Hapymurh.-Ecam 0w ymazocs paspe-
IOTH AAPO HA HECKOJBKO dacTed, TO Macca CHCTEMEI BO3-
pocia GH Ha BeamduHy Aederra Macch Am.

Paapymelme Afpa OpEBeNo OB K BHIIENEHHIO OTPOM-
HOH . SHEPTHH, Herpynro npukmEYTSH, UTO H3MeHEHHe
MACCH . HA OFIHY THICAYHYIO J0JI0 ATOMHOIl eIMHUIE MACCH,
1. e. Ha 1,66-10~2" r, skBuBasenTHO .mpumepHo 1 MaB.

3HaA aTOMHYIO Maccy Afpa, IATATeND: 6ea Tpyma o6ma-
pY:RET caenylomuit mATepecHHH ¢axr. Ecam pasnenmb
_DHEPTHIO, CBASHBAIOIYI0 NPOTOHH U HEHTPOHEL B sAfpe,
Ha 9ACAO0 YACTHIl, TO HOJYYUTCA -OfHO W TO 3Ke UHCJIO,
a.mmeaHo 8 MsB, nmua Bcex  sapmep (KpoMe HECKOJBKHX
campix Jerkux). OTciofia - ¢ HECOMHEHHOCTBHIO BHITEKAeT

“BayKHOE. CICACTBEE: ' B3aMMOJEHCTBYIOT JHImp ;OimKanmme

OpOTOHBl ¥ HEHTPOHH, T. €. ANCPHHE CHIH JEeHCTBYIOT
Ha KOPOTKHX PAacCTOAHMAX. Onu cranoBaATCA IPaKTHIECKH
PaBHHIMH HYJIO, €CJH OTOWTH, OT IPOTOHA HMJIW HEATPOHA
HA ,pPacCTOAHMAE -MOPAAKA pasMepa.dTHX TaCTHI] (T. e. Ha
10=1° cM).

Benmmny 8 MaB noyumreanno cpaBHETB c aneprnaun
XPEMHEYECKOR CBABH MOJIEKYJN. OTH HOCJEJHAe PaBHE: OGHIT-
HO HEeCKOJBKHM 3JeKTPOHBOJLTAM HA aTOM. :3HAUHAT, AAA
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pacmenieHuss MOJEKYJL HAa aTOMH HANO 3aTPATHTh a’ﬁep-.
THI0 B HECKOIbKO 'MHIJIHOHOB DPa3. MEHBIIYI, 9eM [
pacmenyieRas Axpa.

us IPEBE/IeHHAX OpEMepPOB ACHO, UTO ;mepm,le CHJIEI
JOCTHTQIOT « OFPOMHBIX 3HAYCHUI, Oqesmxno ‘TaKk/Ke, UTO
AflepHbBIe CHJH NpefcTaBiAAlOT coboit HOBHIA Kiace cmi,
TaK KaK OHU CIIOCOOHEI CHOEIIATH YACTHIB, 3apayKeHHBIE
OMHOHMEHHKIM 9JIEKTPHIeCTBOM. Hnepnue cHJIBL He CBO-
AMMBL K 3JIEKTPUYECKAM.

. 3aKOHOMEDHOCTH, KOTODHM IIONYHHAIOTCA 5TH /iBA PO-

—ga cHJ, BecbMa ¥ HEechMa pPa3ANYHH. JJIEKTPOMATHHUT-
Hble - CHIN YOGHBAIOT MEAJIEHHO, M NPHGOPH (GHUKCHPYIOT
BJIIEKTPOMATHATHEIE HOJA- HA OrPOMHHIX : DACCTOAHHAX OT
BapAKeHHBIX YacTHI. Hanporus, sagepHse cHIAN y6mna10'r
¢~ paccTogHWEM OYEHH GHICTPO. IIpaK'mqecKn 3a npene'
JAaMH Afpa OHE NIPEKPamaloT cBoe  JAefcTBHe.

N pyroe BaykHOe pasiamdume COCTOHT B TOM; ITO AEPHEE
caan (IpEMepHO - Tak' jKe, KAK XAMHYGCKHE BAJCHTHEE
cmm) 00/1/1al0T CBOHCTBOM HACHINERMA. Kasxauit ayxion,
T. €. IPOTOH HJIM HEATPOH, B3aHMOJ(EHCTBYeT ¢ OrpaHMIeH-
HHIM 9ucJIOM OamRaitmux cocepmeir. Jlia ajsekTpoMarHAT-
HHIX CAJX TQKOrO OTPAHMICHHA He CymecTBYeT. .

3Haunr, CymecTBYIOT TPH pOfia CHJ: rpaBATANEOHHHEE,
9IeKTPOMAIHATHEE ¥ anepane? Iloxka ma 'aTOT BOMpOC
HJIE3S OTBETHTD C ONPEeIeHHOCTEIO. DuzuxaM- H3BECTeH .
M- 9eTBePTHE BHAX CHA, KOTODHI - HONYINN HeyHAaIHOe
Ha3BaHue «ciaaboro szammopeicTeum. O HeM ME He GyneM
pacckasHBaTh UHTATENI0, TeM 0oJree, YTO €CTh HAXEKAA
CBECTH DTO B3AaMMOJEHCTBAE K DACKTPOMATHHUTHHIM CHJIaM.

SHEPTHUS AJEPHBIX PEARIUN - BN

M= BusacHRAR fBa BayKHEX dakxra. Bo-mepsmx, Mexnpy
ATOMHHIME AJ[PAMH MOT'YT HPOMCXOJUTH. PEAKIIWH [0 CXe-
MaM, BeCbMa CXOKHM C TeMH, KOTOpEe M3BECTHH XNMUKaM;
BO-BTOPHIX imcxofHNE AMpa W BOSHAKIINE HOBHE JACTHIL
Bcerna GYRYT HECKONBKO OTIHIATHCA MO Macce (m6o -co- -
XPaHAETCA CYMMa MACCOBHIX 'mcen, ‘a ‘He cmea Mace snep .
0 ® mocJae pPeaKimuu).

M xpoMe Toro, MM yBHjend, dTO caMue nmomlme
pasnmudEA B MaccaX OYyAyT CONpPOBOMAATHCA BhIIGTOHHOM
HAE TorJOfIeHHeM OTPOMHKX KOJIMYECTB JHOPLHH.
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- OHOPrAH, KOTOPHE ‘BHACKAIOTCA MM HOTIOHLAIOTCS

UpH AJGPHKX UPeBPAIEHHUAX, ‘He WYT ‘HIU 'B KAKOe :CPAB-.
HEHHe ¢ TeINIOM XWMHUeCKHX peaknmit. Huaa 06pasHoro
COTIOCTABIGHHA TMPHBEEM Cliefylomue TpuMepH. ‘Oamu
LpaMM ‘YIfiA OPH CTOPAHHME JaeT TemIo, JOCTaTodHOe
BJasi TOPO, MTOOK HArperb 0 KANeHW: TOJCTAKAHA BOJH.
A BOTKaK0e KOTHIECTBO TeIlIa [aeT AJlePHOE TPeBPameHHe;
ecain OH YHAJOCH BCE AKpa OHHOFO TpaMMa GepHINIEA
paséurs aapda-4acTHOAMH, TO BHACIUIOCH OH ‘TEmIe,
OCTATOYHOE JJIA TOTO, UTOCH J{OBECTH [0 KHICHUA 'mcaqy
FOHH - BOJ[HI.
. Bee 910 6BLTO npenocxo}mo mssecTHo Pesepdopry @
ero corpypaEkaM. Ho Tem- me Memee Pesepdoph cuwmran
COBOPIIGHEO HeOCYMECTBUMHIM MCHONL30OBAHHE SHIEPHEIX
peaxnuii 7JIA :NPaKTHIECKEX :Hewel (B To BpeMA ‘HAKOMY
U3 (UBMKOB He UPHXOAUINA B TOTOBY MBICIH ' ‘BOSMOMKHOCTH
nenHsx peaknmir). ‘IlogdepkHeM, YTO B -CBOEM HEIIPOABH-
KeHAM PeBOJLIONAH, ROTOPYIO BEISBAJIO “€L0 OTKPHTHE, -OH
opuceemmaunca Kk Dapagero u Tepny, 0 9eM yixe yroMuHa-
AOCH B34 KHAre "KAK 00 -HHTePECHOH NCHXQIOTHILCKOM
‘saragmre. Ho:rak Kak MH:3HaeM, IT0 TIOCIH0BAN0 3a:CKPOM- -
BEME ounmramu Pesepdopna, To, pasyMeercd, ‘HAM 'HAKO
HOTPATATH ‘HEMHOTO ‘MecTa, HabH ‘HANOMBATDH -HMTATE0,
B-HEM :COCTOUT MeXaHUsM BEIJEICHUA ‘U nomom,emm anep-
I'UH OPA PEeAKIHAAX.

JIlpemxpe Bcero :Mme X0UeTCA mo;mepmrym He paamzr'mel
a CXOMCTBO XHMHYECKUX .M AACPHEX PeaKriuit,.

Peaxnun Taxoro TEna, 'Korga dactunsl A u B mpespa-
matorcsA B gactamsl ‘C ‘m D, BHASAAOT MM ‘HOTACIIAIOT
TeIJI0 B 3aBUCUMOCTH 0T TOro, 06pasoBaauch JU A3 MeJjieH-
HHX vacTun OHCTpHE HAM U3 6I>ICTpI>IX mepiennse. Tax -
Hea0" 0GCTOMT B XHMUYECKUX PeaKkmiuAaX M TOYHO TaK -IKe
B AnepHuX. U pamee. Ecnum w3 Menmnemunx gacTuly o6paso-
BAJACE GHCTPHE, TO, BHAUHT, KHHETHIECKAs DHEPIHUA :CHC-
TeMHL Bo3pocaa. Ho:3aKoH coxpamenus sHePIUN KOMYCKAET.
9TO .JIUINE ‘B TOM -CJYYae, :€C¥ NOTeHIHAJbHAA DHePIEA
CHCTOMEl YMEHEIINIACK. To ects B -aTOM :Ciryuae .CymMma
BHYTPEHHHAX aHepnmzc yacran . A- B ‘0CoubIIe .CYMMEL ‘BHY<
. TperrEX sHeprmit wactom ‘C @ D. Tax:o6cTonT meno 3 xu-.
MEYeCKUX PeAKIWAX, TOIHO TAK JKe Be;[y'r ‘cebs Mamzy'rpeu-
HUe DHSPru: ‘AKep. - C

iComsracHO BaKOHY : Bn}lm'reuna, yMeHLmenne -BHYTPOH-
neﬁ SHEPI'UH 'O HOBHATHO -CBASAHO ‘C . yMEHBIIEHUAEM ' MaCCHL,
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Y Benruenne: BEYTPeHHEA SHEDPTWE: BefeT K- BO3PACTAHMIIO
macch. Tax 00cToHT mell0 B. XEMIMECKHX: PRAKIIALX, Tak
0GCTOHT [1eJ10' B B- PEAKIHAX AJAEPHBIX.

Ho » )x#MEA 3aKOH. COXPAHeHHS. MACCH- ‘paGoeraer.
-Cymma macc Mojiekya A m B paBHA cyMMe MACC- MOJIGKYNI
C 7 D. A.B-AfiepHEX PeaKHHEX: 9T0: DABEHCTBO FHe- COOJII0-
Aaercs. 3HAYMT, ecth pasiamume? Jka HA: B: KoeM: CIydae.
Pasauna nmme wonmuectBeHHAs. Hp@m XxEMEIecKoM: Hpe-
BPAleHAY: N3MEHCHUA: DHEPLHMN, 4 3HAYAT, I MACCH CTOJIb
neanaqmenhnmf(ue:ma-'m'renhnm:c TOYKE 3PeHHs: PEJLATH-
{ BECTCKO# ' TeOpHHM); ITO- M3BMEHeHHS MAacC MOJEKYJ: Heis3s
ofHapy/KuTh Ha ONBITe. TaK 9T AHAVIOIHESE Meﬁmy, obonmu
THIAME DeaKIAil: (TONpOneRTHaA:

Bmmy Ba)KHOCTH CKAa3aHHOTO: (09eHb IACTO: [YMAIOT,
uro: Bhifenenne ARePHO-9HePIHH: — 9TO KAKOH-TO 0COBHIA
Iporece,- & AYMATE: Tak -He CIeAYeT) s NPHBeAY AHATORHT-
HOe. paccyiaenne. JUid: Caydas, KODAa wacrmma A. passa-
amBaerca -Ha vactEnsl B m C, Ecam wactuna. peanres Ha
YaCTH: «CaMa. IO: ceGer, TG: TOBOPAT HPO- YacTHy. A IT0
oHa HecTabMIBHA: Ec:m A — "MOJIOKYJIA,. TO- HPO- BEIUECTBO
rOBOPAT, 9TO OHO pasiaraercs; ecum A — AXPO, TO " Be-
mecTBo paguoaxTmBHO. B ofomx caywasx mpomsoiimer B~
JeJeHHe “TeIJa. ‘Iac'rnnw B:u € 6y11y'r .06IATATE: KaKOM-
TO KHUHETHYECKOH dHeprmeit, KOTOPOH pamee «He OBLIOY.
9Ta oHepIHA BOZHMKIA: W3- BHEDPIUH: porennmaasuoit: OG-
pasHo: TOROPA;. JIONEYAA NPYIEHHA; KOTOD&SE. COCTHHANA
gacTANE: B - €. B Oj{HO: Ne;0€, a .IOBOPSA:- HAYFHEIM: S3EI-
KOM — IPOHaJa- SHEPIHsA. CBASH. 3a. CUeT.aTo sHePTHH
CBASH: ML W IOJYIAIH OHCTPO- ABMKYIIEEEH -IACTHIH
B u C, T. e. BHACIMIN DHEPTHIO B: JopMe: TEHIA;

‘. B. cayuae’ xmMmYecKO#: peaKknuu: He: 0GHAPYHKHBAaeTCA
PasImINg B: MACGE- MONEKYJIEL 4 H: CyMMe-Macc 06pasonas-
I@EXCA: U3- Hee MOJIekys:: B m C BBERY MaqoCTH: DHEPrHH:
Ho' B cayupe smepHELX. peaxknmii: aTo- pasumune JAerks: 06-
Hapy;xaTeA Ha- omuire. - flapa- B uw C. 0yayr ornauarsea: o
Maece 0'1\ ;%pa 4- na penmmuEY AepeKTa. MaCCH.

\ eGe- ToT. aKT, IT0- HOKaA: PeAKIUSMA [a6T TeILIO;,
ém;e na oaﬂaqaeT, 910 OHa: GyHer mMeTh. HPAKTHUECKO®
énaqemae ¥.ca0Bme- HECTAGHIBHOCTH: CHCTEME], T0-.066TOA~
ROTBCTRO, * YT0. MCXOJHOE BeI[eCcTBO: HaxoAmTCA: Ha: Goxdee
BHIGOKOM: DHEDPeTHIECKOM. YDOBHE, UeM NPOAYKTHL. peakr-
0ER, ABIACTCH, KAK. COBORAT Ma'reuamnn,, ycnonneu He-
o6xo;(hmmi1 HO: HO: JOCTATOMHEIM, . :
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Mu moxpo6ro ofcyamam Bo 2-if KHEre, Kakme TpeGo-
BAaHWA JOJKHH OHTH BRIIOJHEHE!, I9T00K BEMECTBO IOCIY-
JKWJIO B KaYeCcTBE XMMUYeCKOro Tomimsa. Ham ocraerca
JAIb TPOOJKUTD AHAJOTHIO MEKAY XUMUYeCKUMHA U AAEP-
HEIMH peaKkuumsaMH. -

Wrak, mamoMHEM: Majio TOro; 4ro0s XHMHYECKas pe-
aKnmsA [aBaia TeINIo; HY/KHO, YTOOH 9TO TemIo «HOJRE-
rajio» COCeJHHE MOJIEKYJIH.

ITostomMy scHO, 9T0, HayIWBIOHCH CTAJKEBATH MEKLY
coboit aToMHBIE Afpa C BHEICHHEM OTPOMHEIX KOINIECTB
oHepruWH, (UBEKE HE B Majelimeii CTeICHH -He IOJONLIH
eme K CO3JaHAI0 SAEPHOTO TOPIOYEro.

B npespamenuu ¢ anbda-dacTEOAMA OepMINHA HIAH
AuTHt He BeAyT ceGs, kKak ropiodee. OHE yHOBIETBOPAIOT
nepBoMy TPeGOBaHHIO, IPEeABABIAEMOMY K TOILIHBY: JalOT
smeprmio. Jlnrmit m Gepuwanmit BegyT ces Tak, Kak Kycod-
KA yras, namp;sm u3 nmropux Hajio TOJPKUTaTh OTAeb-
HOM COMYKOIA.

" Bnnors g0 KoHIa 30-x TOfl0B COBJaHAE FAMEPHOTO ro-
podero KasajJoch CoBepIIeHHO 0e3HajeKHOU 3ajadei.

ANEPHAA LIENHAA PEAKIUA

Haumpasa ¢ 1934 r., paGotamum, HpOBEJEeHHHIME B OC-
HOBHOM mTadbaHCKEOM ¢msuxom IJHpwko Depmm (1901 —
1954) 7 ero yueHmKaMHu, 6LJI0 MOKa3aHO, 9TO AAPa aTOMOB
GONBIIMHCTBA BIEMEHTOB CIIOCOGHH MOTJIOMATL MEJIeH-
HEHe HEHTPOHH ® B pPe3yibTaTe TaKOTO npouecca CTaHo-
BATCA PAJHOAKTUBHEIMH.

B 10 BpeMs OHIMm H3BECTHH DPajiMOAKTHBHEE NPeBpa-
menud, COCTOAmMUE B U3IyYeHHH 3JIEKTPOHOB H aiabda-
TacTHN (TH NPEBPAIMEHHs CONPOBOKIAIOTCA raMMa-H3JTy-
germem). Ho B 1938 r. pagom mccaenoBareneit (nmepecno,
4910 y (QYHZAMEHTATBHOTO OTKDHITHA, O KOTODOM MbI Ceii-
9ac IOBE/IeM pedYb, HET OJHOTO aBTopa) 66110 00HAPYIKEHO,
4TO B ypaHe, aKTUBA3UPOBAHHOM HEHWTPOHAMH IO METONY
@depMm, NPECYTCTBYET 3JIEMEHT, CXONHBIE € JIAHTAHOM.
O0bsacHeHHe MOTJO OHITH JUINB OJHO: WO JeiCTBHEM Heii-
TPOHOB aTOM ypaHa AenuTcss Ha JBe 6osee MM MeHee
paBubie gacTH. McKiaounmrenbHas BajKHOCTH 3TOr0 OTKPHI-
THS cTaja cpasy ske sacHoil. [lemo B ToM, 9TO K TOMY Bpe-
MeHW GHia M3BECTHA -CAGLYIOMAs 3aKOHOMEPHOCTB! geM
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Gomnpmre aroumm HOMEp, Tem Goubme B ;mpe HEATPOHOB.
‘B ypase orTHOmenWe WmcHd' HOHTPOHOB-K THCAY TIPOTOHOB
PaBEO npnMepno 1,6. A nasa pIeMeHTOB TaKAX, KR JAHTAH,
naxonamﬁxca B cepejuHe - TAOJIANEL. Menne.neena, 3TO OT-
Homenme Koxebmerca Mexay 1,2 m 1,4 .

Ho ecam anpo ypana penmres ma fiBe TPEMEPHO PaBHEI®
HOJIOBMEKH, TO sAfpa OPOAYKTOB JeleRns OynyT memaGerx-
' H0 CONePIKaTh, (JIMIIHee). UHCIO HeliTpoHoB. Omm Gymyr |
BHOpacHBaTh nempoxm A Hemponm " nrpam'r PoJIb
| CCIHIEKN, .

CranoBures _AICHOH BO3MOKHOCTb. nennou peamum
ITepswii pacder 9TOro ABNCHAA GBI naa B 1939 r. Ilpa-
MATHIECKHE XOf. CO6HTHE — mycK nepnoro ﬂp;epnoro pe-"

© aKTOpa, cosnalme aTOMHoﬁ 60M6H I B3PHB ee B anocn~

Me — M3JI0KeH BO BCEX HeTaifax B AecATRAX KHUT. Y Hac
HET MeCTa [iA ONHCAHEA STHX coﬁmm:, B MH E3I0KHM
COBPEMEHHO® COCTOsHTE BOIPOCA. ’ -

Hawm ‘Hafio MOACHUTS, BO-NEPBHX, B" veu cocTouT Amep-
‘Hag n;ennaﬂ peaxﬁna, no-mopmx, KaK ee’ cneua'rb yupaz-

Vo ot !'10-% L 0% | 33%2"#"’"

———
b e mdrTa A

]
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Af6MOM M, B-TDETHHX, B KAaKOM cny\lae OHa IPHUBOJUT
K B3pHBY. -

" Ha puc. 5.6 nonasana cXeMa OJHOH W3 BayKHEWIIHX
peaxnmit 5TOT0 THIIA: fieleHEEe AApa ypana-235. :

3a mepBHIM HEATPOHOM [0 HE BCTAHET — OH Baﬁ,ue'r-
ca B armocdepe. Ho npm sxenammm mmern Goee nenc'rnem
HYI0 (CIIFYKY» MOKHO BOCIOJIB30BATHCA HAYTOMHCHEIM Rosmr
9eCTBOM CMecH pajus ¢ GepumiideM.

Ilonmagan » ALPO ypana-235, KoTOpoe COCTOHT 43 92
opoTonos 1 143 HeATpoHOB, IMOTHO YIAKOBAHHHX B cq)epe
paamycom okoxo 1012 cM, HeHTPOH IPPHHEKAET B BTO A PO,
ofpasys msoronypan-236. IIpmmenern nedopmMapyer ampo;
Uepes npomesxyTox Bpemend mopsaaka 10-14 ¢ nse monoBmE-
KN AJPa YASP/KUBAIOTCA JHITb MATEHBKAM MOCTHKOM. Eme
TAKOH ’Ke MANEHBLKHA IPOMEKYTOK BpeMeHE — H AZJPO
nenmrca Ha Ase actd. OxnoBpeMenno o6a 06pa3oBaBmmX-

“C OCKOJNKa BHOpacwBalT m3 ceba ABa-TpE (B cpezeM
2,56) HeHTPOHA. Ocronxd pasaeranTcsa ¢ KOJOCCATLHOR
KHHeTHIecKoi . sHeprmeit. Onun ' rpaMM ypama-235 faer
CTOJIBKO 7K€ 9HEePIHH, CKOJNBKO 2,5 T YIiiA, NHHME cI0BaMM,

22 000 xBt-49. Yepes 10~12'¢c aupa; o6pasoBaBmmecs mocae
nenenns, Gojiee WM MeHee YCIOKAWBAIOTCH, M3JIYINB LPH
3TOM BOceMb (JOTOHOB ramMma-rydeil. Bosrumkmue sifpa pa-
IuOaKTHBHE. B 3aBmcmMocTH OT TOro, KaKWe OCKOJKH 00-
Pa3oBauCh, iaNbHEHIIME IPONECC PACHANA MOKeT IPONOI-
KATECA OT CEKYHJ JO'MHOTMX JIeT ¢ HCIyCKAHMeM raMMa-
Jydeit W BHODACHBAHHEM ACKTPOHOB. ~

Pmc. 5.7 nokasmBaer, 9ro Jame Bcero AApo ypana-235
fenmrcs . Ha ABa HEepaBHHIX ocxonxa‘. Kar BugHO m3" Kpm-

. BOif, MAKCEMaNbHOE WHCIO MEN6HHH NPHBOANT K o6pa~
30BAHMIO Afiep ¢ MaccoBhME uwmciamm 141 w 95. -

HaGop BO3HEKIIMX PajHOAKTHBHHX OCKOJIKOB BO BCH-
KOM cayuae BechMa Beauk. CaMmEle pasiawviHEe HYMKIBI
OPOMHINVIEHHOCTH B MCKYCCTBEHHHIX PAaMOAKTUBHEIX 9Jie-
MEHTaX MOryT OHTH Y{OBJIETBOPEHHL. :

Ecam mefitpons, oGpasyomueca OPH HeJCHHH OJHOTO
Anxpa; OYIYT CIHOCOGHH AeNUWTH SIAPA APYTHX aTOMOB ypa—
na, TO NeNHasA PeAKIyA OCYmEeCTBHMA.

Tak Kak BemecTBO 4Pe3BHYARHO «ARPYATO» B OTHOIIE-
HHE CBOEr0 sNICPHOrO CTPOGHAA, TO BECHMA SHATMTONLHA
BEPOATHOCTh TOTO, 4TO 0Gpa3oBaBIUeCA 'HPH JEJNCHAR
KaKoro-1uGo Aapa HeATPOHH MOKWHYT BemeCTBO, He MpO-
u3Beis nenenus Apyrux snep. Kpome Toro, ciegyer yaecTs,

»



" NPOUENT TENEHWA. -
O BN W b O O

t1 "60.70 80 so 100 “Ta l120 ao 140 150l 160 170
o ‘ - mccosoz qu(ma :

HACTC . 341

5%

Pﬁc; 5.\7.1 .

‘90 me BCAKas BCTpeYa SMep: ¢ HeATPOHAMH - IpHBENeT
k pexermio. Ilenmas peaKnmsa O6ypmeT pasBEBaTBCA B TOM
cnyqae, eCNH B KKAHN IOCHEAYIOIUH -MOMEHT YHCJIO
HEHATPOHOB, HAXOAAIUXCA . BHYTPH KyCKa BemecTBa, Gy-
JIeT. TAKEM JKe -MAF OOJBImAM, IeM B IPEAUIeCTBOBABINMIA °
MOMEHT BPEMEHH. OTO.ycioBHe (U3EK (OpMynmpyeT Cie-
* qylommM oGpasoM: - K03(PuIuEenT pa3MHOMKEHAA HEATPO-
HOB; PABHHI OPOW3BEJCHHIO YUCIA HEHTPOHOB HA BOPOAT-
HOCTh BCTPEY HEATPOHA ¢ AKPOM ¥ HA BEPOATHOCTH 3a-
xBara nempona AApPOM, HE \nomxen OHTH MeHBIE eu-
HAIBL. 1
+ IToaToMy gumcTO® aTOMHOE ropiogee HMeeT Kpmnqecxylo
Maccy. Echim ara. Macca MeHbIme KPHTHYECKOH, TO MOMKHO
CIIOKOMHO (Hy, CKa)keM Jiyumie, Gojiee WMAM MeHee CIOKOM-
HO) qocmb 3T0T KYCOK AJePHOr0 Iopiovero B KapMaHe.
T'ssreno me Gyner, 'ray KaKk KpATHIeCKAdg Macca Oam3Ka
K KHJIOrpaMMy.
CaMo ¢o6oif pasyMeercs, CKOJXb BajKHO 3nar5 BeJIK‘IK-
Hy KpuTHYeckoit Macci. IlepBHil pacueT 5TO¥ BeNMIHHEL
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pan B 1939 r. @7 ‘Heppen, cun Hana Meppexna. 9ror
pacueT mpeACTaBJAAeT Cevuac JMINs HCTOPHYECKHH HHTe-
pec, m6o B TO BpeMa eme He GHUIIO H3BECTHO, UTO TIEIHAA
peaknus B NPHPOAHOM ypaHe HEBO3MOKHA, B KaxoM GH
KonmdecTBe MH ero Hu B3Anm. Ho momago6miock cosceM

. HGMHOT'O BpeMeHH, YTO0H ' KapTuHa cTaja AcHO#. llemmas

peaxnusa B npnpoﬁnom ypaHe HE ‘HAeT H3-3a TOr0, 9T0 Hei-
TPOHH, HONYIAIOIAECCA OPA [ETCHAR ANLP ypana-235, Hor-
JIOIMAITCA 8a CUET (PE3OHAHCHOTOD 3aXBaTa ATOMAMHE ypa<
Ha-238 c¢. oGpasoBanmeM ypana-239, koTophii B pesyasTa-

" Te ABYX nocne:iona'renhnmx Gera-pacmajioB . HEPEXOIUT B

HeNTYHHA X dayToHmii. Rpm*nqecxon Maccoii  061aAaloT -
TONBKO ypan-235 & Iy TOHM. Te BemecTBa, KoTophie 06~ .
Ja7aI0T. KPATHYECKOH Maccoi, M ABAAKTCA ANEPHHM ro-
proumm. Taxosu GeLIM CBefeHEA, KOTOPHMH (u3nKm oﬁ.ua-
JaJdd yiKe B Hauaige 40-x romom. -

Ecam cospaTh TaKyl KOHCTPYKIHO,. HpH no'ropon

HaKaTHeM  KHOIKH MOKEO OGHLeJMHETH f1Ba Kycka amep-
HOrO roplouero, KasKAbii M3 .KOTOPHX AMeeT MacCy MeHBIIe
xpmnqeéxoﬁ, a o0FenmHeHHAA Macca BHINEG KPATHIECKOMH
.10 mpompoiifier B3pais. Ha sroM mpocrom npmmrme = pa-
Goraer aroMuass GomOa.
- A Kak DOCTYDHTH, €CJH MH XOTEM ynpaBJIﬂTB X070M
peaxmum? OTBer [0CTATOYHO OYEBHCH: HAJI0' CO3MATH
cACTeMYy, B KOTOPOil KPOMe aTOMOB roploqero HAXOAMIACH
- OH mpyre aToMH, HOIIONAIOMEe HEHTPOHH W, TAK' CKa-
8aTh, BHIBOJAIEE WX H3 CTpoA. Bmoume roparca wanMue-
BHe crepxud. HagMmii cmiapHO Dormomaer -HOHTDPOHHI,
M, COBJaB KOHCTPYKIMIO, COCTOAMYIO M3 CTepiKHeH apep--
HOTO rOPIO¥ero i CTepiKHed KafiMEsA, BBUrasd W BE(BATAS
' HX W3 T6éja AJIGPHOr0 PEAKTOpA, MM KOTiNA (TaKoe HA3Ba-
HOe OHIIO JaHO BTOM CHCTeME), MOKHO HAYATh SAEPHYIO
HeIHYI0 PeaKIHio, 'Clenas ko3hPunmenT. 'pa3ZMHOIKEBHA
HeHTPOHOB UyTh GONbIIe eJWHMUNEL, a 3aTeM, JIOBeA BHI-
AesieHEe Temia fi0 JKeNaTeNbHOTO YPOBHS, BABEHYTH Kaj-
MHeBHE CTeD/KHM TaK, -UT00H KoajdunmenT paamnome-
" HEA CTAV B TOYHOCTH' panm:m epmumLe, -



- Tnasa 6 - L
SHEPI'USl BOKPYT HAG .

I/ICTO‘IHI/IRI/I SHEPTMM. .. . . .. =

.B KomeuHOM ctxe're BCA Bneprna, Ro'ropon ME MOMM
PacmopAAUTECA, PAXOAUT K HAM OT. Connna. B megpax Ha-
_IIero’ CBETHNA NIPH TeMIepaTypax, HOPANKa.. MEIIHOHOB
" KOIBEMHOB ~XPOXOJAT -peaKnum, MeKILy 'aTOMEHIMMT ;mpa-
_mu. Uper meynpapiseMuit TepMOAAEPHHIA CHHTE3. .

- Yes0BeK HAYIHACHA OCYMECTBIATE nonoﬁnme peaxnum,
" COMPOBOKAIOMEECH GacHOCNIOBHHM BHIENCHEEM DHEPIHH,
B 36MHHX YCJOBHAX. STo BOJIOPONHAA - 60M6a. Benyrea
paGoTH IO CO3JAHEIO ynpanm:emoro TOPMOAJEPHOrO CHH-.
T€3a, 0 KOTOPOM y HAC HOMAET pedp HMMKe. -

Celigac aTME BBOJAHKIMA (Ppa3zaMé MEI ONPAB/IHBaeM '.no,
'q'ro EMEHHO IOCJIe PAsroBOpa O CTPOCHUH ANeP eCTeCTBeHHO |
nepemn X Gecene. 06 MCTOYHHKAX 9HEPrHH Ha 3emie,

- B 3eMHEIX YCJOBHAX MH MOjKeM KOGHTH SHEPrUio Tpe-
MA myTaME. Bo-TepBHX, W3BJeub €e~3a CYET TOILIHBA —-
xmMEIecKoro mam sfepsoro. as sroii meam Tpeﬁyemn
CO3AATH HeMHYIO PeAKI{HI0, B XOfie KOTOPOil IPOMCXORAN0 OB
BOCCOeJIMHeHHe WM. Pa3pymeHre MOJEKY] - Ml ATOMHBIX
* anep. XMMEYECKOE -TOIIMBO, HMeloiIee MOKA. 9T0 npax'm-‘
"ecKOe 3HAYEHDE,— BTO YOI, HedTh, IPHPOJHHIL ras.
flzepHoe .TOMIABO — 9TO ypaH W TOpmik (PasaoM YacTHI)
U JerKue JiIeMeBTH — npem;qe BCEro- Bonop(m (Boccoe,tm-
HeHme YacTHm). .

' Bropoit nyTp — 3T0 npenpamenne RHHGTIZ[‘IGOROE aHep-
rom B paBory. Moskno 3acTaBWTh HOpPOM3BOAMTH pabory -
honanue -norox®. 'myposnepras — «Geapiit Yroap» = cTa-
HOBUTCA - BOKHEAMAM NCTOYHEKOM SHEPIHH, eClIH 3acTa-
HTh BORY'HajiaTh ¢ GONBINOH BLICOTH -— HOCTPOMTH. IIO-
THHY WM ‘UCHOJb30BaTh ECTECTBEHHH® BOJOMAAB, TAKHE, .
Kak Humarapckmii. 9TOT X6 MyTh MpeBpaMmIeHNA DHOPTHH B
paﬁoﬂy sadraBiser Bpamarscsa KpHILA Be’l‘pﬂHHX MeJbHAL,.

’
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Mu ysummM, 910 K Boanymnma IOTOKaM —~ «ronyﬁomy yr-
;io» — HaAJ0 OTHECTHCH CO BCeli CePLEe3HOCTHI. BerpaHne
MeJIHHUIE BO3POKIAICTCA Ha HOBOM TeXHHYECKOM yPOBHE
<H BHECYT 3aMeTHYIO JIENTYy B dHepreTmieckymo xaccy. K aroit
’Ke KAaTerOPAE HCTOYHEKOB SHEPTHM OTHOCHTCA HCIOIb-
BOBAHHE OHEPIHH HPAUNNBHHX BOJH.

3axonn Tepnonnnanmm IO/CKASHBAIOT HAM M 'rpe'rbe
pemeniEe SHEpPreTHIeCKoi mpoGaeMmer, B npnnnnne BCETa-
BO3MOJKHO IOCTPOHMTh HRBHUTaTelh, KOTOPHIA HCIOAb3yeT

" pasHocrd Temmeparyp. Hak MH sHaeMm, DOTOK Temla, me-
Pexofii OT HAarperoro Telxa K XOJOJHOMY, MOKeT OHTEH
9acTHYHO IPeBpaIieH B MeXaHmgeckyio paGory. C pasHocrs-
ME TeMOEPATYPH MH BCTPETaEeMCS Kak B 3eMHOH Kope H B

- MuposoM oxeane, Tak i B aTMocdepe. Yraybusaach B 3eMHEE
Hefipa, MH y69mmca B TOM, UTO B MI0GOM MecTe 3¢MHOTO
_mapa mabiiofaercd NOBHIIEHWe TeMIEPaTypPH:

Bce arm Tpm Bo3MOKHOCTH (eme pas HOBTOPEM) BO3-
HEKAIOT 6Jarofapsa OpmXOARy HA HAIIY IUIAHETY W3JIyYeHus
Conana. 3emas moxydaeT BAYTOIKHYIO IONIO SHEPIWH, KO-
TOpyIo HecyT coxnewntie ;ryyn. Ho m aTa Kpomewnas 3acTh
KOJIOCCAJIbHA, W €6 XBATHAT 36MJAHAM He TOJABKO Ha YHOB-
JeTsopeHme OCHICHHHX HYKJ, HO Ha ocym,ec-rmxenne
caMHX (paHTaCTHIECKHX IIPOeKTOB.

‘Ho conBednyio BHEPTHIO MOKHO HCHONH30BATH B He-
mocpefcTBeHHO. Bellb MH. HayYMINCH NPEBPAMIATH SHEPTHIO
M3IY4YeHAS B DJEKTPHUECKHI TOK ¢ MOMOMbI0 (OTOdIeMEH-
TOB. A mONyUeHHe 2JIeKTPAYECKOr0 TOKA ABJIACTCA Hanboee
BKHBIM LyTeM ncnomsonannﬂ oHepram A npaKTHYec-
KHX Ieaei.

Honeuno, B0 MHOrEX Ciiy9asgX ¥ BHYTPEHHAsA DHEPTHA
BEmECTBA, W BHEPrUA [BWKEHWA BOAAHKX M -BO3XYIIHEX
IOTOKOB MOTYT HCIOJBL30BATHCA HEIOCPEACTBEHHO, MEHYSH
CTajiMIo IpeBpameHus B saekTpudeckuit Tok. Ho, noxanyit,;
BO BCeX CJay9afgX, KpoMe ABIYKeHHS CaMoJIeTOB H paKer,
1eJ1eco00Pa3HO IOJYIATH OT MEPBUYHOr0 MCTOUYHHKA DIIEK-
TPUUECKYIO 9HEPIrHI0 Ha DIEKTPOCTAHIHAX, & YK ee 3acTa-
BATH CIYXHTh HANIOM TeXAM. SHAYeHHE BJIeKTPHIeCKOH
OHEPIHH YBeIWYETCS eme Goipme, KOIA@ MH HAYIAMCS
H3TOTOBJATH JIETKHE, MAJCHbKAEC W eMKHe aKKYMYyJIATOPEL,
KOTOpPHE 3aMEHAT COBDPEMEeHHE® (TKeNHe X Manoemme),
cToAmue B aBTOMOOHNAX.

IIpesxnie Wem mepeiiTH K KOHKPETHOMY 0GCYsKIeHMIO pag-
'HHIX WCTOUYHHKOB 9HEPrmE, o6paTmM BHEMaHOe YHTATeAS
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eme pa3 Ha fBe BAXKHHE KIacCHPEKammm’ ncroqunxon.
Ilpesxpe Bcero, Bayknas Tpammma paspeia MPOXORUT MeK-
Ay tonaupoM. B oHeprueir Commma, Gemoro m romyGoro yr-
new.| B mepsoM ciydae ME TpaTHM. 6e3B03BpPATHO 3ATACH
.BemuHEIX GorarcTB. Uro ke .kacaerca CojHna, Bosgyxa
BOJB, TO OHM — JAPOBHE MCTOUHHKH - dHeprum.: Jlaposme
B TOM.CMEICJIe, 9TO HMCIOJBb30BAHEe WX DHEPTHM He BJEYOT
- 3a c000if -yMeHBIICHNA KAKEX OBl TO HE OHJIO 3eMBEIX IjeH-
Hocreit. PaGora BeTpAKOB He yMeHBIIAeT KOJIMIECTBA BO3-
. fyXa Ha 3eMHOM mape, paboTa. TEAPOBIEKTPOCTAHNH He

{ YMeHbIIaeT IAyOMHH DeK, He HCHOAB3YIOTCA Balachl 8eM-
HBIX BEMIECTB M TPH paGoTe.CONHOYHHX MAIIMH.:

" eme ofHa" npoGJxema. Heobxoxumo 3a60THTHCA 06
oxpaHe- oxpyma;omeu Hac QIOopH ¥ payHE — 9TO' 3ajaua,
Ba;KHOCTH KOTOPO# HEBO3MOKHO mepeomeHuth. CrkEranme
" TommBa 00NamaeT He TOJBHKO.TeM HEJXOCTATKOM, 9T0 00eh-
HfeT 3eMJI0, OHO ele BA0GABOK:3acopser WOUBY, BOAY H
BO3AYX ' OTPOMHEIM KOJHYECTBOM BpemmEX orGpocos.”U ¢
THEAPOBJIEKTPOCTAHIASAMHA B 9TOM OTHOWEHHE NeJ0 -0GcTOMT
He BIOJHe GIraromonydno. VisMeHeHne BOXHOTO PeREMA POK
BJIHACT Ha KIEMAT M Iy0mr cymec'rnennyro 9acTh pmﬁnoro
HaCeNeHUE 3eMd.

Bes BCAKOTO COMHHHS, ONTHMATBHEIM cnoco60M Ho-
OHYE HOPrUE ABIAETCA NPAMOS HCHONb3OBAHHE CONHET-
HOro H3JIydYeHHs.

Iocse aTux o6mEX CIOB nepem:eM K Gomee ne’ranmomy g
OOCYIeHHI0 BO3MOKHOCTeH WMCOONH30BAaHUA SHOPIAY B
BeMHEIX' YCJIOBHAX ¥ [afuM UHTATeNO NpeJCTaBlIeHHe O

. 9HCIAX, xo'ropme (})nrypnpyro'r B cnpanoqnnxax 1O dHEpre-
TAKO.

Haunewm ¢ XapaKTePHCTHKH COJIHeYHOMH aneprnn. R Tpa-
HAOE aTMOCHEPH Ha KKAHH KBaAPATHHH MeTpP IPHXOAHT
. 9HeprusA cperHeil MomuocT: okoxo 1,4 kBT (ecam mepecun-

TaTh 9Ty BEJEIMHY A BpeMeHHW, pasHoro 1 romy, To mo-
aIyIEM -0KOJO 10*° JI;x smeprmm); TaKoe KOJHEYECTBO TeILIa
Ldator coT HJIOrPAMMOB YT, CKroapKO Ke Temna moxy-
9aer oT C;m{ma Becs semuoit map? Ilogcanras nomans 3eMm-
du " yqn'mnaa HEPABHOMEPHO® OCBEIIeHWE COJNHEYHEIMH
yaaMu 3eMHOi moBepxHOCTH, moxyimM okono 10 kBr.
0 B 100 Tpicsia pas Gosibime SHEPTUH, KOTOPYI HONYIAIOT
OT BCeX HMCTOYHHKOB 9Heprum Ha 3eMie Bce (Gabpukm, 3a-
BONIBIy anen‘gpoc'rannnn, aBTOMOOHJILHHEE H CAMOJOTHEE MO-
TOpH, ‘Kopdue — B 100 THCAY pas Goabme MOIIHOCTH -
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9neprnn, nmorpebiseMoi BCEM HACEJIOHEEM' BeMHOTO mapa
(mopsaka MuaaMapia KmaoBatt).

‘Jlo cero BpemeHH coJiHeYHAsi DHEPrHUA ncnonnsye'rca
COBEPIIGEHO HE3HAUMTENBHO. Paccy:kmanm Tak:’ IpaB/iay
IOfiCUET HAI [l orpomxym nudpy, HO BEIb 5TO KOMIIeTT-
BO BHEPTHH IONAJiaeT BO BCE MECTa 3eb{non IOBEPXHOCTH —
U Ha CKJIOHH HO[OCTYNHHX rop, ¥ HA nonepxnoc'n, OKea-
HOB, BaHHMAlOMy0 6OIBIIYI0 JacTh ‘3eMHQR HoBepPXHOCTH,
M HA IOCKH. 6e3nI0fHEIX HYCTHHSE. Kpowme Toro, coscem He
TaK YK BENHKO KOAMIeCTBO SHEPTHH, TPHXOAAMIEHCH HA
meGonpmylo MiOmMaRb. A Bemh BPAX JH IeaecooGpasHO '
CO37aBaTh NPMEMHAKH SHEPIuH, HPOCTHPAIONMECA Ha KBa-
JpaTHHE KHJIOMETDHL. Haxonen, sanmmarnca -mpespame-
HEeM COJHEYHOI 9HEPIHH B TOIIO EMEeeT CMEICH B 'rex MecT-
HOCTAX; B KOTOPHX MHOTO COJHEYHHIX JHei.

' OHepreTHYecKmil ToNOf M OrpOMHHE YCHEXH B- IIPOW3~

‘BOJICTBE " HOJYNPOBOAHAKOBHIX d)oroa.neMen'ron . IIOJTHOCTEIO

H3MEHMJIA ICHUXOJOTHI0 dHepreTmkoB. Coanamo MHOMKECTBO
HPOEKTOB M ONKTHHX yCTAHOBOK, C NOMOMBIO KOTOPHX
connegHble JyIm (QOKyCHpYOTCA Ha THCs4ax (a B Gyay-
IMéM — Ha MWJTHOHAX H MAJJIHADHAX) ¢oroanementos.
TexHAKOB HE IyTaroT TacMypHHe FHE W HOTJIONEHWe Jy-
weli - armocepoit. -Her 'COMHEHHs, UTO HPAMOMY HCIOJb-
30BAHOIO  COIHEYHOH ‘PHEPIAH npnnap;nemm Gonpmoe Gy-
Iymee. ' .
. Tax sxe TogHO H3MEHENOCH Hallie OTHOMEHHe K roayGomy
yrmo. :Eme xaxkmx-mmbyns AsajgmaTh JeT -Hazafl roBopE~
aock: He GyneM BoanaraTh OoNbMIEX HaJEKA Ha BeTep Kak

B EGTO‘IHKK 9Heprum. Ucrounmk aToT HMeEeT TOT Ke- HEe[0C~ |

TATOK, 9T0" H COJHEYHAA BHEPTHA: KOJMIECTBO 9Hep-
rum,’ NpHUXofAINeHcsa Ba’ OfMHALY NJIOMANH, OTHOCHTEIBLHO
HEBOJIEKO; JIOMACTH BOTPAHON TypOMHEI, ecim CO3JaTh Ta-
KyIO I OPOM3BOACTBA BHEPTHH B 3aBOJCKHX MacmTabax,
JIOIGKHEK GRIM GH JOCTHTHYTH HPAKTHYECKH HOOCYMECTBH:

"MBIX paamepon. He Menee CymeCTBeHHHM HEeNOCTATKOM sIB-

JAETCA HENOCTOSHCTBO M Berpa. [losromy sneprmo Ber-
pa‘CTOMT MCHONH30BATH JAMDb B MAJICHbKHEX JABHIATENAX —
«BeTpaKax». Bo BpeMs BeTpa OHE /20T BJIEKTPOSHEPIHIO
CONBCKOXO03ANCTBEHHEIM MammHaM, ocBemaloT Aoma. Ecmm

" ofpasyeTcA WM3JIMIICK OHepruM, OH 3aMacaeTca B AKKY-

MyJasaTopax. OTH HUSIMMKW MOKHO WCIOJb30BAThH B  3a-
THAIIbE. Rone'mo, nojaraThCA HA BETPAK HeAb3dA,— OH
MOKeT nrpa'rb .Tln]I[b poan BCIIOMOI‘&TQJIBHOI‘O ABHTATEJNdA.
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- Ceropmat pacCysKieHHA HMH;KEHEPOB, BAHATHX . npoﬁ-
Temoit 6ops0H ¢ OHEPreTHIeCKAM TONOf0M, COBCEM HHNIE.
IlpoerTH aneKTPOCTAHNMA, COCTOANMEX W3 THCAY PeTy-
JASAPHO DPaCHOJIOKEHHHX (MOJBHAN) C OTPOMHHIMH KpPHIbH-
Mz, 6Jmaxg K OCYINeCTBIOHMIIO. Mcnonrzosanne ro,uyﬁoro
YT TAKIKe BHECOT BECOMEIH BKIAJ B KHATY npnxona DHED-
THHE, HYKHOI 9elI0BEYeCTRY.

JlapoBHM BCTOYHWKOM SHEPTHE | ABAAGTCA nnmnymaaca
Bona — NpPHEAMBHAA BOJHA OKEAHOB, HONPEPHBHO HACTYIIa-

' Iomas Ha Cymy, # HOTOKH POTHHIX BOX, TEKYIEX K MOPAM B
roxeaHaM. Brpa6orka smexTposmeprmm ma I'9C B 1969 r.
's CCCP cocrasmna 115,2 mapn. xBr.q, B CHIA — 253,3
Mapp. KBT-4, HO BOJHE® pecypest ncnomaylo'rcn ¥y Hac
Tonsko Ha 10,5%, a BTPA Ha 37%..

Hpnnenemme lmcI)pH BmpaGO'nm a'nempoaneprnn Ha
T'9C Bechma BHYmATENBHE, HO BCe-TaKM, 6CNm GH MEr JH-
mEanch yras, ReTu ¥ APYTHX HCTOUHAKOB 'SHePTHH W Ie-
pemay 6N TONEKO Ha Gelkil yroih— 9HEPrulo peK, TO
npnmnocb O yMeHBIATH no'rpeﬁnemae 9HepruE Ha seM—
BCe TeXHEYECKH BOSMO}KHHG THAPO3JIEKTPOCTAHIIH.

Hy, a pgpunmsmas BonHa? Ee sHeprusa BechMa 3HAUH-
TelbHA, XOTS NPEMEPHO B JIeCATH Pa3 MEHbIe PHEPTHH PeK.
- VBH, BTa 9HEPI'HA IOKa ITO HCHOAB3YETCH JUIb B ‘camoit
He3HATHTENEHON CTENOHH, ,uynscnpy:onmn xapaxrep, upu-
AUBOB 3aTPYAHsAET ee HCIOAb30BaHme. OJHAKO. COBETCKHO
a1 Qpannysckme HHKOHOPH HAIIM NDAKTHIECKHe NYTH K
_mpeopoiermio oot TpysHOCTH. Temeps mpmimBHAA BieK-
TPOCTAENHAA 06eCHeIABACT BHIATY TAPAHTHPOBAHHOM. MO
_HOCTH B 9aCH MaKCHMAaJbHOTo morpeGrenmsa. Bo Ppanmmu
mocrpoena I19C ma pexe Pamc, a. 3 .CCCP — CTaHIWA . B
Kucnoit T'y6e B paiione MypMancka, dra. mocaeNHA. zoc-
“ JIYRAT -ONKTHOE MOJEABIO JJA COOPYIKEHHA TWPOEKTHPYer
ME1x MomEHX (oxoi0-10.I'Bt) npmamaRX anempocTaHn;nit
B 3aJHMBAX- .Beaoro mopa. . - ‘
" - Boja B 0xeaHax Ha GONBMIEX riyGuAax muee'r 'remnepa-.
TYPYy OTIRYAIOIYIOCA OT -TeMIepPATYPH NOBEPXHOCTHHX
QJIOeB HA 10—20°C 3HAUMT, MOKHO IIOCTPOUTH. TEIIOBYIO.
Mammagy, narpeBaTeneM KOTOPO# B CPefHUX MUPOTAX ABHI-
‘ds1- O BepXHMIA- CII0H .BOK, 8 XONONAIHHAKOM — r.ny6nn-
muiit. K. 1.in.. rakoit- Mamman 6yner 4—2%. Ho aro, o-
HEIHO, . TO}e . O46HD nexonnenrpnposannmﬁ HCTOYHUK
aneprnn.,ji T IR L
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. K umcny papossix nc-mtmnxon BHEPIMH OTHOCHTCS
reowpmmecxaa 9Heprus. He Gymem roBopuTh O CTPAHAX,
Goratsix reiisepamm. Qum Berpevalorea pexko. Tam, rue
OHH eCTh, HX TEIIO HCHIONB3YeTCA AJs NPOMEINIIEHHHX Iie-
_ Jeit. Onnano He cieayer s8alLiBaTh, 9T0 HOYTHA B JE0GOM
MecTe 3eMHOro mapa, yrayOuBmuCh Ha 2—3 KM, MBL BCTpe-
THMCS C TeMOePaTypaMH NOPAAKa 150~200 °C. Ipunnun
COBJAHUA TEOTePMIIECKOH BJIEKTPOCTAHINH CAMOOUEBU/ICH.
Hago npoGyputs ABa kanana. B ogun n3 mux GyAer mocry-
IaTh XOJIOKHAA BONa, a H3. Apyroro byner OTKAYHBATECHA
ropaqan Bofa (puc. 6.1).

~.

-

TOI’IJII/IBO

Bce onmcammnie o cmx mop HCTOTHEKR sHepra® obma-
RaT GONBIIMMY IPEAMYIIECTBAME II0 CPABHEHMIO ¢ TOILIH-
BoM. Tomnmso cxmraerca. Memomsszosamme smeprmm Ka-
MeftHOTO yruis, Hedru; fepesa — sTO nenosnpammoe ymm—
TOHeHMe 3eMHEIX I[eHHOCTe .

KaxoBH jxe 3amacH TOILIABA HA 3eMHOM mape? R 0065~
HOMY TOIJIMBY, T. €. TAKOMY, KOTOPOe F'OPHT OT HOJHECEeH-
HOTO OTHs, OTHOCATCA Yromb, HeTh W MOA3eMHH ras.
VIx sanack ma seMEOM mape Kpaiine Mmanst. Tlpu cospemen-
HOM DACXOJOBAHAY He(TH €@ PA3BEJAHHHE 3ANACH LOPHAYT
K KOHIY y/Ke K HAUANy CJIeAYIOMEro THCAUCNETHS, TO 3@
OTHOCHTCH W K rasy. 3amacoB KgMEHHOI'O YINIA HECKOJBKO
Gonpme. HommwecrBo yras Ha 3emue Bepamalor HEPpOit
"B JIeCATH THICAY MHJIIMAP/OB TOHH. RnuorpaMM yras upm
'CrOpaHM¥ [aeT HEeCKOABKO THICAY KUIOKaJopuil Tensa. (Pa-
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ayMee'm;It 'TOnTEBO GHIBAET CaMOro pasHoro Kavecrsa. ITpn-
BeeHHA mzubpa — 9TO CBOET0 PoJa eAWHONA nsmepeanﬂ,

KaK roOBOPAT “—e{HHENA YCIOBHOTO TONAMABA,; KOTOPOH HOME~

syloTca JpH COIOCTABIIOHUH MCTOTHHKOB SHOPrEM PasHOIO

HPOHCXOIEACHH. ) Taxmm o6GpasoM, obmue  smepreTmucc-

KHe 3aIaCH YIis H3MepsioTcsa nuppoit mopsimka 102 kxair.

9T0 TPUMEPHO B THCAYY pas 60.7mme rononoro no'rpeﬁ.ne-

JHUS 9HEePrumd. Ce .

3anac sHeprad Ha 'mcaqy Zer’ HaO npnanan. OYeHB

- MaJIbIM, THCA9a JeT — 3T0 MHOT'O TOJNBKO II0 CPABHEHHIO 6

{ INIATEIBHOCTHI0 UJIOBEUECKOH - }KUBHA, a YeJ0BEUeCKAs
JKU3HD ‘— HAYTOKHO® MTHOBEHHE II0. CPABHESHIO G KU3HEI0
8eMHOTO0 INapa W -G BpPeMeHEeM CYINeCTBOBAHESA NHBHMIH3O0-
BaEEOrd Mupa., pome Toro, norpe6nenme smepram Ha ny-
my HacexeEHsA HempepuBHO pacrer. IlostoMmy, ecanm 6u sa-
TaCcH FOPIOYEro CBOAWINCE K HeTH - YII0, TO HOMOMKEHHD
menx Ha 3eMie ¢ PHEPreTHICCKUMH 3anacamn CIIeNioBaIo 6u
CYHTATh KaTACTPOPHICCKHEM. :

Ho passe o6asarensHo orpaﬂmrh XUMAYECKOE TOH-
NWBO TEMW BEMIECTBAMH, KOTOPHS MH HAXOAUM B npnpone?
HKomeuno, .mer. B panme ciydaeB MoKeT 0Ka3aThCH, 9TO CHH-
TermJecKoa rasooGpasHoe :u :an{oe TOIVIEBO C eronoii
‘sameHseT HeTh W ras. .

. B mocaefHEe rogH 0c060e BHEMAHTE ymensercs npo-.
MHIIIJIeHHOMY IPOE3BOACTBY Bopopoxa. Har roprouee Bo-
Iopox ofmajaeTr MHOTEMH  HOCTOMHCTBaM#. Kro. MoOKHO
NO0HBaTh B HOOFPAHWYCHHKX KOIMYECTBAX Pa3HEIMU IyT/A-
vu. OB mMeercA BCIOXY, TaK 9TO HeT HPOGIEME TpaHCHOp-
THDOBKH, Bopopon nierko oummiaercss OT HEMKeJXATENbHHIX
- mpmmeceit. B pane.caydaeB okamercsa Gomee BHTOXHEIM
* HemOCPeJICTBEHHOE ~HCIONB30BAHME TOINa CrOPAHHA BO-
nopona. Moxmo MEHOBATH c-ranmo IpeBpalienus B a.uem-
' TPOIHEPTHIO. . - A

Tpm 0CHOBHEIX nponecca HONYYeHHA BOJOPOAR - npepe
CTaBIAIOTCH B HACTOAINE® BpeMA PEHTAGeNBHEMES 3J6KTPO~
ammqecxmﬁ c10co0, . TepMOXEMAYECKOe pPasioKeHne u,
HAKOHeI, oﬁnyqerme BOJOPONCONEPKAMMX COCKEHEHMER
hemponam, yaprpaduoseroM u T. 1. OKasuBaeTca sSKOHO-

M9eGKY BHTOJNHEIM T IIONyIeHHe BOAOPOJA U3 YIS B HeQTH
ANGPHHIX, peakTopax. B aTmx cayvanx MoHO mpenycMor-
pers- mepefiagy BOJOPONA K MecTy notpebienus mo TpY-
0aM, KaK HTO JenmaercA ceifyac B OTHOHIEHMH HOA3EMHOFQ
rasa. 4 Lo o
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- .3arOHYMM Ha 9TOM HAII KPaTK®i1 0630p XUMAIECKAX TOM=
QB W 3aJAQEM BOIPOC: KaK OGCTOHT 71ea0 ¢ AAePHHM Io-
piounm? HaxoBn ero samackr-Ha Semie? Bexnp ero Hy:HO
TaK MAaJo. Opume : KWIOTPaMM ANEPHOTO TOPIOYEro 'faer
.B 2,5-MAMIMOHA pas 6onbme aneprnn, geM TAK0e K6 Koz~
1eCTBO- YT, N

-IlpamepHEIe pacueTH noxaamnam, Wro BamACH HOTEH-
IIE&JIbHOI‘O ATePHOro ropoYero (A3 HalbHEAMEro YATATEND
mofiMeT; MOYeMY MH BOCIIOJIBL30BAJHCH STEM npnnara'rem,-
HEIM) MOT'YT GHThH TPEACTABICHH. CICAYOMEMA BeNHIAHA-
MHA: OKOJIO 2 ME/JMOHOB. TOHH -ypaHa M4 MANINOHA TOHH
TOpHA.:: ITO BEIIECTBA, U3 KOTOPHX MH yMeeM CeroJHA H3-.
BJIEKATH SHEPTHIO B-aTOMHEIX PEAKTOPAX METOXOM paciuen-
aenus snep. Ipu6asaTca oM. K HEM Apyrme -BemecTsa?
Yro: ke, 9TO HeJNb3s CIUTATH MCKIIOTCHHEIM. Yucmo. anep-
HEIX Peaxnuif, JAOMHuX SHePrHIo, OTPOMHO. - Boupoc Fjaniiis s
‘B. TOM, KaK CJleJlaTh PeaKIui0o HEemHOH, - - -

Tloxa moBegeM pewsb O TOM; 4TO  MH yMeeM p;ena'm ceft-
uac. Hak ato ciexyer m3 mpefugymeis TaaBs, CymecTByeT
JIMIOD . OHO-{IHCTBEHHOe BCTPEIANOIMEECT B UPHPONE Be-
IECTBO, /KOTOPOE . ABIACTCA - AZICPHBIM TOPIOIHM. ITO H30-
Ton .ypaH-235. -YpaH; ‘KOTODHI - JOOKHBAIOT HAa PYMHHUKAX,
comep:xmT 99 3% ypana-238 u Bcero aums 0,7 % ypana-235.

Ha rmepssit B3raAf MOKer MOKa3aThCA, 9TO CaMas
mpocTasg HAes — 5T0 BHEAWTs HY/KBA HaM H30TON -
€0371aTh: PeAKTOPH, - COCTOAIIYE . B3  KYCKOB HJIH . CTeDIKHEI
9TOTr0 BEIMECTBA, BBOAA B peamnonnm‘z‘[ 005eM KOHTPOJI LHEIE -
CTOPKHM, nomomalonme Hemponm, AT ynpamenml Apep-
HOU peaxmueii.

Hpesxpe Bcero ciegyer OTMeTnTL, qr10- nornoman Hel-.
TPOHH, HE JaBaTh WM BOIMOKHOCTH Y4aCTBOBATH B LENHOH
PeaKnum, HEBHI'OLHO, €CIH, MH 3a00TAMCA O MOIIHOCTH
YCTaHOBKH, T. €. XOTHM OT ©[HHAIH MacCH AZePHOTO Iopio-
9ero, MOMYIATH KAK MOKHO GOJGINe DHOPIHH B QUHY CEKYH-

AY. A BOT BaMenNuUTE HEHTPOHH [0 TEILIOBHIX CKOPOGTeH —
ImpeBpATATH (GHCTPHE» HEATPOHH, -06pasylomuecs HpH
. pasBajie AApa, B (MOJJIGHHEEY — BOT 9T0 BECHMa IOJIE3HO
M TOBHINGHAA adubemnsnocm paﬁon Kotia, 760 AIpa
pana-235 HOIJIOMAIOT Memlezmme HGHTpOHH © MEOTO 60:15«
‘meli BePOATHGCTHIO. . Ao

Ecan me rosopuars 06 OMTHEIX Koncmpyxmmx, ‘He BHI-
mefmuX 3a IpPefeas JaGopaTropud, TO MOKHO CKa3aTh,
9T0 B KavecTse Bameunmenﬂ HCHOMB30BANACE JH?I60 TH-
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/emasg BOja, w60 o6nryHas Boma: Tamenas poma xopo-'
ma TeM, 9T0 GHa COBCEM ‘HE MOTJIOMm@aeT -HeHTPOHOB. "Ho 3a-
Me;mﬂer HeHTPOHH: OHA BHAYATEIBHO XYike -0OEITHOI. °
- Urar, camuii -npocroit, ‘Kasanock GH, IyTb COCTOHT B
Bm;(enennn m30TOTA ypan-235 Mu ysxe. rosopmiaad,  9TO
' OCYHIeCTBJIEHHE TAKOTO BH/IEIOHUA GYAeT CTOUTH OTPOMIKIX
Aemer, Befis xmMmueckme cmoco6m He romsres: peus: Hper
+0"BEINECTBAX, Tomnec'menmx 10 CBOEM xmm'iecmm CBOfi- -
cTBAM. - - .
:Hambosee pemaﬁenhnum HONaramT cenqac ue'ro;( nen'r-
{ padpyraposanus. Ilepes TeM Kak IPECTYIATH K'9TOH omepa-’
THH, HafO IOJIYIUTh KaKkoe-1u00 rasooGpasgoe COMAHEHAE
ypana. EpuncTBeHHEIM TakuM CoepuEeHHeM, HAXOJAMEMCS
B rasoo0pasHOM COCTOSHHAN mpH- OGETHEIX -rem:epa'rypax, :
~ ABNAETCA rexcaqmyopm: ypama. Pagnuime B Maccax Mo-
- meKyx rasa, Cofep:Kamux - H3OTONH YpaH-238 @ ypam-235,
CTONb-~ HeBHAUHUTONBHO, . 4T0 Jydmas nentpadyra obora-
_mxaer ras 0ojee JerkuMua MOJIEKyJIaMH BCET0 JUIIb Ha 12%.-
. Jlng Toro 9ToGE DOXYIATE ypaH, cofepskammii:3% usoroma:
'ypan-235 (Takoe TONIEBO yike YROOHO HCIIONB30BATE B AEP-
HOM peaxTope), mpomecc Hafo mosToputh 13 pas. flcmoy.
YTO MONYIEHHe WHCTOTO H30TOmA yPan-235 Hexb3a paccMar- -
PHEBATH Kak BepHOe - ‘pemmenne - HHKeHOPHOH 3ajavd.
: Ho mmeerca m mpyroe, moyxanyit, eme Golee BasKHOE
coobpakenne. Bes ypana-235 M 'He mpeBpaTEM OCHOBHYIO
MacCy ypaHa, a TaKKe TOpHit B ANEPHOe ropmqee. Bor
HOBTOMY - MHI ‘M HA3BAJH HX -IIOTEHNUAJLHEIM ‘TOPIOYEM.
Uro sxe KacaeTcA caMoro u3orona ypan-235, T0 970 TOMIABO
OTTAHET MOMEHT HACTYIJEHHA JHEPreTHIecKOro TroJoAa
Ha xakme-HEOYAb coTHE jer. ClemoBaTenbHO, €CHM HOJA-
'ra'rb, YTO 9eJ0BEYECTBO JIOJKHO Roxurue CTOJNIeTHA TOIH30~
BaTHCA SA/IOPHEIM TOPIOYEM, TO HAJ0 HONTH APYTHM IyTeM.
- flnepHoe roplodee MOYKHO HPOHBBOAUTH B Ppeakrope!
B peakTope MBI MOMeM NPOM3BONATE, BO-IEPBHX, ILIYTO= .
Auii-239, KOTOPHIA HoTyIaeTcs u3 ypana-238, u, BO-BTOPHX,
ypar-233, ronyvarommiicsa u3 'ropml—232 ‘Ho mauatsh- -He10
bes ypana3235 HAKAK HeJb3d.
PeakTopr, IpOMSEOAAIEe DHOPruio X onnonpemenno'
COB[[AfOIIAE HOEO® TOpIoee, Ha3HBAIOTCA ~ GpANEPHHIM.
0IKHO I(OﬁETBCH TaKoM cuTyamum, Korga pearTop Gymer
nponano;m’m HOBOTO TOILIMBA GOJEIIE, UM OH_moTpelisd-
er, 7. e., Kak ToBopAar, CRenaTs noaqxdmnzen'r Bocnponane-
nenna‘ 66bImuM eNHHAIEL,



Vrar, TeXHWIeCKH OCYMECTBHMHO IYTH HCHOJIB30BA-
H)1 BCeX BamacoB ypaHa W Topua HaM mapectHE. Cueno-
BATENLHO, TOILIMBA, KOTOPHM MH yMEEM HOJH30BATECH,
XBATHT, [0 CAMEIM CKPOMHBIM OIeHKAM, HA MHOTHE THCH-
9u JeT. .

M ncé xe... Hpnoﬁmenne K TOIIBY ypaHa W Topﬂﬂ He
pemiaeT NPUENUNAATLHYIO 3a/lady. 0CBOOOKIeHHA desoBe-
4ecTBA OT. 9HEPTETHIECKOI'O IOJIOfa — 3amack MHHEPAJIOB
B 36MHO¥ KOpe OrpaHMICHH.

Hpyroe.-nemo TePMOAZPHAS -peaxnums. Ecam yractes
OCYMEeCTBATH YIPABJIAeMHil CHATe3 JOIKAX Afep, RoGuTHCK
TOTO; TTOOH peakmus mOA/ePHEBaNA. ce6sa, TO TOTAA MEI
HeliCTBATENPHO CMOMKEM - CKa3aThy HUTO. PelIHIH oHEpTe-
THYECKYI0 . Ipobaemy. CKOMb peaMCTHYHO DEmeHHe 5TOM
sajaun? B camoe mocienmee BpeMA (HE3MKE HAYYAIHCH
[I0JIy9aTh BOROPOAHYIO IIa3My,; HaXOAAMYIOCA HMpH TeMIie-
parype oxoiso 60 man. keassEHOB. Tepmosanepran peaxkmus
UPOMCXO/UT. IPH BTOH TeMIepaTypes Ho xar cpexars sty
PeAKIIo CaMONO/IeP/KUBAIOMEHCS, KaK OCYMECTBUTH 'rep-
MOSAJG@PHHN PEAKTOP — DTOrO MEI eIIe He 3HAEM.

. B MuporoM oxeaHe 3amaceHO CTOJLKO TEDPMOSAHEPHOI .
9HEPI'HH, UTO ee XBATHT [t IIOKPHTHSA BCeX YHOPIeTH- -
YeCKHX HOTPeGHOCTeH denoBeYeCTBA B TeUCHH® BDEMOHH,
npenumalom'ero sospact Coameunoii cumcreMn. Bor ‘yix
NeHCTBATENBHO Ge3rpAHMIHMI HNCTOYHAK PHEPIWM.

Pasrosop o Tonnnse okomuen. Teneps mepeiijieM K pac-
CMOTPEHHIO YCTPOHCTB, C\IIOMONIbIO xoropmx TOIIVBO 3a-
CTaBJISAIOT paﬁoTaTL.

NEKTPOCTAHINA -

. Pazymeerca, MOKHO DPEBECTH MHOIO IPEMEPOB, KOTHA
HenoCpeACTBeHHOe . ICII0JIb30BAHAE DHEPrum He CBA3AHO C
HOJIY‘IBHEGM BJIBKTRK‘IGCROI‘O TOKA. T OpKT ra3 Ha RyxXHe
Bame# KBaPTHPH, B3HIMaeTcA B He0O paKeTa, ABIKYMAACA
3a& CYeT OT[a9Y¥d NPOAYKTOB CrOpaHuA TOUJIHABA,; a ¥ CTapHH-
HE® HaPOBHE ABUTATEIH KOe-THe HaXOAAT cebe mpruMeHeHue,
‘B papge caydaeB menecoo6pa3sHo HENMOCPOACTBEHHO HpeBpa-
INaTh B ABICKeHHE W SHEPrHI0, KOTOPYIO AlOT TAKHe Japo-
BBEI6 HCTOYHHKH, KaK BeTep.

Ho B nopasasiromeM GOXpIIMHCTBO CIYyYaeB HAM HYKeH
paexTpmdecknit Toxk. Hy:xken ansa 10ro, 9ToGH faBaTh CBET
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HeoOX0zuM /s HETAHAS anemprmecxnx ABUraTeneit, naAs
CO3MaHAA IEKTPHUSCKOH TATH, AdA ofecnedenma paGorn
BJIeKTPOCBAPOYHEIX U HalPeBATENBHHX Nedell, IIA 3apan-
KH aKKYMYIATODOS... U Bo BcaAroM caygae CeropiHs MHl HO
‘MEBICTEM: ce0e HHOH mepefavE SHePIHUM Ha PACCTOAHHH, KaK
OPE TOMOIIA DIEKTPHIECKOrO’ TOKA. Hoa'romy, BEPOATHO,
_ ue Gyner mpeyBeJMYeHNEM CKa3aTh, ITO IIABHOHE repompedt
' TeXHARA IO-PeHeMY 0CTAeTCS DICKTDPOCTAHIHA,
Ho ceit meEs CymeCTBYIT ABA OCHOBHHX TPOMHIIIEH-
i HHX crioco6a IPUBE/ICHEA B JBIVKeHHO BPAMAMIEXCA Yac~
! Teif aIleKTPUICCKEX MAIINH — MAIIHH, nponsno;ummx TOR.
Ecam sty paGoTy BHOONHAET SHEPrusA Iafalomedl BOXEHL,
. TO MEI TOBOPHM O I'HJDPORICKTPOCTARIUAX. (I'3C); ecnnm pm-
JKyINeit cuioit ABIAETCA JaBieHHe Iapa HA JONATKH Typ-
OmHE, To MH TOBODEM O TeIIOdJEKTPOCTAHOHAAX (T3C).
M3 xxacca TOC ocoGo BrAEHAIOT aTOMHEHIE BIEKTPOCTAH-
nzu (AJC), X074, HO CYTH Aeia OHA OTAMIAOTCA OT OGHIT-
max TIC ammb TeM, 910 paGoTanT HAa APYroM FopIOYeM.
Onnaxo B 06omx Cay9anx MH no.nyqaeM 'relmo, KOTOpOe HMC~
moNb3yeM NAA NOJyYeHHA mapa. .
CoBpeMenHRI jKHTENH YaCTO . c'ram{mzaerca ¢ HasBa-
" HEeM TE)I.]: — TemI0dIeKTPONEHTPANb WIH TeII0duKAAOH-
. Hhle anexTpocTannum. TIIL] IpefHASHATOHH [ cHa0ke-
LAuA norpeﬁmenen He, TOJBKO 3JIEKTPHUECKOR, HO B NEPBYIO
0Yepesik TemI0BOH SHEprued B BANE BOLAHOIO napa HIH IO~
psgeit BOZEHL
dnepraa na,t(alomen BOJH MCHOXb30BATACE TeT0BEKOM
¢ HesamaMATHHX BpeMeH. Bopsmoe koseco pepmefi Mern-
HANB ABJIAETCA 'MPOO6Pa3oM COBpPeMeHHO rnnpo'ryp6nm>1
. Y,uap;mcL B JIOHATKY KOJeca, CTPyA BOAHL OTHaeT i 4acTh
' cBOell KHHETHYECKOH dHeprmu. JIona'ma IpHUXOAUT B JiBH-
JKeHHe, KOJeCcO HAYUWHAeT BPAm[aThCA.
Pacuonoskuth JOMATKE KOJeca TaK, YTOOH HOJYULTH
MaXCHMAJIbHHH K. I. J.; He TAK-TO IPOCTO. ITY HHIKEHEPHYIO
13a]1A7y PEINAIOT CHENUANHCTH NO-DABHOMY B BABHCHMOCTH -
OT yCIIOBHil mafeHmA BOJIHI. Pasymeercs, TypGuiia Gyper
:paﬁorawb teM ycmemmgeit, 9eM ¢ GOJbImelt BHCOTH (2 BHICO-
i ot gocraraoT 300 M) o6pymuaTcs ma Hee MOIMHEIA BO-
gp;ﬂno‘u noTox. BumosnenHble Ha BHICOKOM ypPOBHE COBPEMEH- .
HOT'O . AH;KPHEPHOr0 HCKYCCTBA, IMJAPABANYECKHe TYypGHHEL
IIPOEKTHDPYIOTCA HA MOIHOCTH, npepkmaiomume 500 MBr.
Iocxonpiy oTH MOIIHOCTH CO3NAIOTCA IPH JOBOJHLHO Ma-
anx  oGoporax (nopﬂnxa 100 B Mnny'ry), c'.rpo;m:(necn
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ceifgac rnnpasnnqecxne TypGHAR HOPaKAIoT . paamepamr
CH BECOM.

Ilo HAIDABICHHIO MOTOKA B paﬁoqu KoJIece TEgpoTyp-
OuHH fenATcA HA OCeBHe W paxmanbHO-oceBue. B, Coser-
cxom Comose ycmemno, paﬁotalo'r TAAPOTYPOHHEE pajmalib-

- HO-0ceBoro TEma momuocTsio 508 MBr ¢ mmamerpom pabo-
gero xoxeca’ 7,5 m. . ° -

Ha rmgpocrannmax BupaGaTrBaeTes ceifyac caMas
JieIeBas dJeKTPOSHEPTHA,; HO HX CTPOHTONECTBO oﬁxonm‘
€Sl B HECKOJIBKO pa3_ MOpPOKe TEeMJIOBHX CTAHIUE: B COOPy-
Ka0TCA OHE Gonmee muuTenbHoe Bpems. Ha ragpocrannmax
'yCTAHOBJIEHE rmxporeuepa'ropm, KOTOPH® IpPUBOMATCA BO
'BPAN[eHHE . THAPaBAMIECKOd TypOmHO: ‘I‘m(porenepa'ro-
psl — ogensb Gonbmme CHHXPOHEHE MAIIWHH, Uame BCEro:
C BepTAKaJIbHEM BajoM. JlmameTp’ poTopa Takoi MamImHK
B 7—10 'pa3 mpeBsmaer ero’ AUIEEY I B KpyIHeAmuX Ma-
muHAX IPEeBOCXONHT 15 M.  9ro’ HeoOXOIMMO JJIA TOTO,
~9T06R ManIEHA MOTJIa ycTommno paGoTaTh IPK A3MEHEHAAX
‘cxopocm TAPABIAYSCKOH 'rypﬁmm, npuBoOqAmEesl e€e Bo.
Bpamenue. PoTop rmgporemepaTopa mveer GOJBIIOe UHCIO
ABHO BHPaKEHHHIX NOJIOCOB. LaK, remepaTopn lmemposn-
‘croit T'IC-mmeior 72 momoca. Tan OATaHEA -00MOTKHE JOJII0-
COB HMOCTOAHHBIM TOKOM HCHONB3YeTCHA CIeNMaJbHEI rene-
paTop HOCTOAHHOTO ToKa — Bo3Gymumrens. Yactora Bpa-
© MEHAA THAPOreHePATOPOB HEBEJAKE —. 80—250 06/MuH.
. Tunporeneparop Kpacmospckoir FIC (MommocTsiO

500 MBr). ameer 9acTory Bpamenus 93,8 o6/maH, gmamerp
* ero poropa 16 M, a macca 1640 T.-,‘Il.nﬂ_ Caano-llymen-
cxoit T'9C. mpoexrapyercsa remeparop Ha 650 MBrT.

Kak a yKe rosopmi, HCHOJH30BaHAE TAAPOIHEPTHH
He obxopuresa AapoM A okpy:xajomei cpemsi. Ho Tem me
menee mpemvymecTBo I'9C mepef TemIOBHIMA CTaHBUAME
HO IOJJIGKHT COMHEHHIO. * IIpesxne Bcero, I'SC me morped-
aser TomnmBa, 3amack RoToporo HmuroKEE. Ho y Temio-
BHIX ‘3JIGKTPOCTAHNUA MMEETCA ¥ elle OAWH KpyNHeHmmit
mefocrarok. [Ipn:mpeBpamennu sHEPram TOIINBA B DIEKT-
PHEYECKYI0. Hem3GesKHO snamenmaﬂ 9aCTh 9HOPrEH yXo-
IOAT. BIyCTYIO. -

Tem ne Menee trro-}mﬁym oxoxo 80% amexrpoomepram
BEIpaGATHBAETCA Ha TEILIOBHIX CTARNUAX OPH IOMOIHA TYP-
Goremeparopos, B KOTOPHIX CHJ/IOi ABJAETCA NABICHHe Iapa.

Jas Toro 9roGe K. m. Ji. reneparopa Owua GoapmuM, He-
_ 0GXONEMO eIEKO BO3MOKHO yBeJIHIHATH TeMnepaTypy napa.

160



HonsATHO, 9T0 BTOLO MOKHO JOCTATHYTS, JHIIb OJHOBPEMOH-
Ho yseamumBasa paBienme. Ha cospememmnx TOC mom-

"mocThio 200—300 MBT B TypOmHE' mycKaercs map, MMeio-

muit TeMuepaTypy 565 °C u naBaenme 24 MIla. . -

Ho mouemy Hajo CTpeMHTHCH K BHICOKEM 'remnepa'ry-
pam? [lemo-sakmodaerca B caefylomeM. B maposoii Typ-
OmHe MH B KOHETHOM CYeTe HCIOJB3YeM TO ’Ke Camoe AB-.

- JIeHEe, KOTOpoe 3acTaBilAer nonnpmrmsa’m HEIJIOTHO opn-

THAHHYI0 KPHIIKY qammxa, KOTJIa B HeM 3aKmIlaeT BOJIA.
Wapimm cnoBamu, B naposoit TypOEHEe TPOHCXONHMT IPeBpa-

) metme TemoBoi 9Hepr1m B MEXaHMYIECKYIO, 'a 3aTeM yiKe

Mexammecxon B meKTpmecnyro. Tar BOT, HIpH nepBoM

TpeBpameHAn (3T0 MOKHO CTPOTO I0KA3ATH) TEPSALTCA dHED-'
. r'ad He Meﬂbme, 9eM 71011, PaBHAS OTHOHIOHMIO TeMIEPATY-

PH OKpy#carone cpenm K TeMIepaType napa (s Ke.nmmﬂax)
BecrMa mewanbnO, 9TO B COBPEMEHHHIX YCTPOiCTBAX

‘IA W3BJEYEHMs QHEPTUH IPEXOJUTCA IIPOXOMUTEH Uepes
«remnoByi0 crymenb». Takoii mepexon Bcerfa CBASaH C Or-

pOMHOK norepeu {—)Hepl‘ﬂﬂf, H mHeasibHON snempoc’rammen

“Gyaymero cTaHeT TaKoe IPeANPHEATHE, TAe 9HEPLHA MOGOTO

nponcxonmeﬂna 6y,ue'r upenpamaucﬂ B BJIBKTPE‘IGCKYIO

'aHepmminenocpe,ucTBeHHO ‘Tlorka 9ra’ Bakmeiimas npo6-

JeMa ‘He' PeNIeHa, HaM OCTaeTCsH JWIIb OJHO: CTPEMATHCA K~
Han60.106. BHCOKAM Tenmepa-rypaM mapa, rasa miId ILTa3MEL.
Kaxk sT0 Hm cloKHO, HO BCE sKe yRaercs ROGHTHCS HA-

- TeIIOBHX 9JEKTPOCTAHOUAX K. H. A. okoao 40%. Ilaporyp-.
'GWHHEIA reHEpaTop — 9TO PNEKTPHYECKAA “MAIIEHA C TO-

pnaomanbuﬂm BAJIOM. - POTOp II3I‘OTOBJIHBTC}‘I BMEOTe c

- KOHIIAMH BaJia B Bﬂﬂe OﬂHOlZ[ HOKOBRH H3 cnennanbﬂon ¢yp-

60p0T0pH0]Z[ CTald, TAK KaK MeX&HE'IGCKﬂe ‘HaOPsyKeHud B

“meM: m3-3a° Goapmoit wacTot spamerua (3000 o6/Mumm)

JocTHraT npenem;no JI,OIIYCTP[MHX J.UIH conpemenmx ‘Ma-

‘repuainos 3Hadenmit. Ilo Toif e mpmamme poTop He mMeeT

ABHO Bmpamemmx TIOJIIOCOB. Ha YacTH ' eT0 nuiInHapa-

"4eCKOji HOBEePXHOCTH MMEIOTCH Ia3H, B-KOTOPHe YKIANLBa-
' eTc oOMPTKRa Bo3Gyxmenma. B masax craropa ynomena

l

'rpexd)aanﬁﬂ 00MOTKa mepeMeHHOTO TOKaA.
Ilo mpwimpe GoapmuX MeXaHAICCKHX' - HApyKen i
/AEaMeTp POTOPA OrPAHUTEH, OITOMY . NOJY9eHAAKOCTA-

hTO‘IHOH MO]].[HOCTPI leKXOIIETCH Mamnny BHTHI‘HB&TL B

nuAy. i

Hepnén&: OTedecTBeHHEIE 'rypﬁoreueparopm MOIIHOCTHIO
500 £BT okinm nsro'ronnel-m B Jlenmarpage Ha 3aBoze «3ne1{-
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'rpocmxa» B 1925 r. A B 1964 r. «Suex'rpocnna» anycmna
Typﬁorenepa'rop MOIHOCTEIO npenmmaxomen B 1000 pas
cBoit nepserer;,— 500 000 xBr. ,

Crpemiermé monyanTh 6OJIBHIYIO MOIHOCTB OT o,tmoﬁ
MaIluHH €3 yBeauwdenns u 6e3 TOro ys;ke OrPOMHEIX pasMe-
POB LPHBEJO K OYeHH 3HAUMTEJIBHOMY ycloykHeHmio. Taxk,
IJIA yMeHBIIGHUsI HOTePS B 0OMOTKe CTaTopa ee BEUIOHAIOT
U3 HOJHX MeJHEHX NPOBOJHUKOB, BHYTPH KOTOPHIX mpo-
myckaoT BORy. OGMOTKa Bo3GyiKAeHMs OXJIaKAAETCA BO-
HOPOMOM IIOX faBieHmeM 0Koiro 4-arM. Ilpumenenne Bosopo-
‘ia, mMeomero B 14 pas MeHBIIYI0 ILIQTHOCTH, 9eM BO3-

AyX, MO3BOJIMIO YBEANIATH MOMHOCTH TYpPGOTEHEPATOPOB
na 15—20%. e

B Ilname passurma Hapozmoro ‘xo3aiicTBa Ha 1981 —
1985 rr. mepes SIEKTPOTEXHAIECKONX NPOMHIILICHHOCTHIO
CTOMT 3ajada OCBOMTH HPOEBBOJCTBO TypGoremepatopos
mommuocTh0 1—1,5 Mas. KBT AnA TeTNIOBHX M aTOMHHEIX
BIEKTPOCTaHIHIL. : .

O;ma n3 HamboJee HHTEDECHHX B ane 9JIEKTPOCTAH~
numit cosnama B Coserckom Corose.. HasmBaerca oma ¥Y-25
B gaer B saexrpocers okono 7000 xBr amexrposmeprmm.
dT0 caMast GoabmIasg B MEpe yCTAHOBKA I TeHePHPOBAHUSA
9JIEKTPOOHePTHA METONaMH MATHHTOTHAPOJMHAMUKH; CO-
KpAaI[eHHO TAKHe yCTaHOBKE HaskisaloT MI'[[. MT'[I-rerepa-
TOP He HMMeeT BPAmMAIOIAXCA dacTeid. :

Unes, sexamasn B oCHOBe JeHCTBHEA 3TOT0 HHTEPECHOTO
TeHeparopa, kpaitre mpocra.- IIoToK HOHOB, OGmagaromEX
3HAYATEJNHHON KHHETHYECKOX dHeprumed  (WiasMeHHAs
‘CTPYA), OPOXORUT Yepe3 MarHATHOE N0JIe HAalepepes INHAAM
MarEaTHOK mEAYKnud. Ha momH aeiicrByer cmna Jlopenmna.
HanpsasxenHOCTh MEAYNUPOBAHHOTO BJIEKTPHIECKOTO MOJIA,
KaK HaM MB3BECTHO, NPONOPHMOHATLHA CKOPOCTH HOHHOTO
OOTOKA ¥ BeJWIMHE MarEmTHO# muAykmum. Hanpasmema
5. J. C. NePUEHJEKYIAPHO [BIKeHAI0 WOHOB. B »TOM Ham-
PaBIeHAN W BOZHHKAET DJIEKTPHYECKHI TOK, KOTOPHIH 3a-
MEIK2eTCH Uepe3 BHEIIHIOI HarpysKy. OJeKTPOJH, OpHWHMA-
Maomyue TOK, HAXOAATCH B HONOCPE[CTBEHHOM KOHTAKTO
¢ ILIa3MOii.

_dmeKTpmIeCcKasn aneprnﬂ BO3HHKaeT 3a CHUeT nanenna
SHepru; Na3MeHHOR CTPYM. MT'[I-renepaTop mnosBoaser
7I0BECTH K. I, . saexTpocTannum . go 60% u- Gomee.

HKpurmaeckuM ¢$axkropoM INpH NONYYeHHH JemeBoi

 SHEPIEH OT MT'[l saBnaerca MarHATHOE NOJEe B KaHAaie.
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970 moxe MOMKHO GHTE 09enb cuipHEM. QOOGHUHEIA d7eKTPO-
MAarHAT ¢ MeJHOH KAaTYIKOH MOKeT CO3NATh TAKOoe IIOJie,
HO OH OyneT GoJbmuM, CIOKHHM IO KOHCTPYKIHH H OPO~
* TOCTOSIUM; KPOMe TOro, OH caM OyneT moTpe0aaTh MHOrO
BNeKTPOsHEpran. B cBaA3H ¢ oTHM 0GpaTHANCH K HOBOH KOH-
Hennuu KOHCTPYMPOBAHASA MATHUTOB CO CBEPXIIPOBOJAMEH
o6moTroi, . Takoii MarHaT MOMKET cO3[aBaTh HeoGXofmMoe
. MaTHETHO® ToJie TpH HeGONBMOl. 3aTpaTe. SHEPTHHE M He3-.
_HauATeNHHOM Harpese. Hak mokasuBaioT pacuerst, Gonbmme
; 3aTPATH IO IIOJYIeHWIO TeMIOeparyp, 6JIEBKEX K aﬁcomor-
| HOMy HYIIO, OnpaBAHBAT cebA. .

VI3 Geraoro o63opa, CHEeNAaHHOrO HA . npemnec'mylomnx
CTPAQHEIAX, ME BUAM, IT0 TPAAMNEOHHE CHOCOOH yBean-
9eHHAA nponano,qc'ma ageprau eme He .mcuepuansl. Oxnako
BPAJ JIE MOKHO IPHSHATE; ITO IEJI0BEYECTBO /IOJNT00 BPeMs’
Gyner CJIefloBATD STOMY MYTH.

- He rosops ye 0 TOM,4TO 3aIachH TOILIBA H BO3MOK-
npcm HCIONB30BAHAA TUAPOIHePrHd GAMBETCA . K- KOHIY,
HeJab3A 3a0HBaTh O 3HAUYATEIHHOM BIHAHAM HA OKpYal0-
ImMyi0 HAC CPeAy CTPOMTEJLCTBA HOBHX 9SJEKTPOCTAHIWIA,
IKOJIOrE IPeAYNpPe;KAA0T 0 HeoOXOqUMOCTH BECHMA OCTO-
, POIKHO OTHOCHMTBCA K BMEIATeALCTBY B ;kusHb pex. OGpa-
ImaloT BHEMAHWE SHEPreTHKOB HA- OTPOMHEE KOJAHIECTBA
'80JIH, KOTOPHIE BHOpacHBaoTCA B arMocdepy npu CrOpaHEH _
‘ronmsa; 3a rox 3emmaa arMocdepa mpmmmMmaer 150 Mam.

TOHH 30iH, 0K0J0 100 MiaH. ToHE cepsl. OcoGerHO TPeBOX- -
HO yBeJmYeHHe B aTMOCHepe KOJIHIeCTBA YIIEKHUCIOTO rasa.
Kaxpauit roq oso BO3pacTaeT Ha 20 Mapy. TOHH. 3a mocies-
mme 100 aer conepmalsme YIJEeKHCJIoro rasa B aTmocq)epe
Bospociao Ha 14%. -

NMmeoTcs ABe NPAYHHEL 3TOrO POCTA: PaspymIeHHe pac-
THTEJIHHOCTH Ha 3eMie. H, ¢caMoe IJaBHOe, BHOpaCHBaHUe
"B arMocdepy «rasoBoil 30JE, o6pa3y10meﬁc;1 IPE TOpeHau:

0BHMHOTO TOIIEBA. DTOT HeNPeKPAIAIOMUHACA POCT MOKeT
‘TPHBECTH K'maryGHEIM HOCIAENCTBAAM, 13 KOTOPHX HauGoee
BasKHOE —"BO3pAaCcTaHMe TeMOepaTypH aTMocdeps Ha 1,5—3
KeabBOHA. ﬂaaanocn 051, He0ONBIIO® MOBHINCHAE TeMIEpa-
typul-OnEaxo 0HO MOKET HPUBECTHE K HEOGPATHMOMY ILIaB-
JICHMIQ JBJOB, HAXONAIIMXCA HA NOXIOCaX. HiamMaTomo-
‘M IIOJIATQi0T, UYTO IPEefieJIbHO KOLYCTHEMOe JajbHeHmee
BOBpacTaEde KOJMYECTBA . YIIEKHCJOTO ra3a B aTMo-
cq)epe He %omxno IPeB30HATH HECKOJbKHX necamon “mpo-
nen'ro .

N
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- ﬂJ],EPHbIE PEARTOPBI \
N S - S NPT

Ran MH yiKe cxaaann, aTOMHAA" anempoc'rannnﬂ OTHO-
curea R xaaccy TIC. Orsimame cocrouT -B cmocoGe: cospa-
HAA BOJAHOTO Hapa, KOTOPHIA: HAIPAaBJIAETCH HA JIONATKE
typ6uas. C HOJHKNM OCHOBAHMEM MOKHO TEPMHH (ANEPHEIA
peaxkTop» SaMeHHTHL CIOBAME «HJEPHEIA KOTENY, nomiepnn-
Basg. 9THM  POJCTEO. CHOCOGOB MOJNYIeHHSA .SHEPTHA. -

-+ flnepHoMy ‘peakTopy ‘0GHYHO HPHAAOT OPMY: HMAMHA-
pmeenoro ananusa. CTeHKH €ro JOKHH OHTH 096HE TOJ~
CTEIMH W CIe/IAHH ‘U3 'MATOPHAJIOB, HOIIOMAIMHAX Heittpo-
HH H. raMMa-manydenwe:-Peakrop, KOTOPHIIA. laeT 9T0-HH-
6yns oxoxo 1000 MBr smexrpmaeckeil sHeprum, B 3aBUCH-
MOCTH' OT - HCHIONIbBYEMOTO TOMIMBA, MOTONA 3aMO/ICHMU -
HeHTPOHOB, cm0cO6a OTBOXA Temlia MOKET HMeTEH pasidd-
HEO 'PABMEDHL "Ho 'Bo ‘Becex caywasx. sTd  pasMepH BHYIIH-
TensHHe. . BrcoTa Moser HocTHPATH:BHCOTH - 5—10-sTaK~
HOTO ZI0M&; & fjHaMeTp GyAer MOPANKA AECATH MeTpPOB.

Huepnaa PHEPreTHKA HaYala DasBHBATHCA CPasy ke
vnoe.ue OKOHYAHH:A BTOPOi MUPOBOH BOMHSL. B Cosercrom
Colose 3Tm: Ba'KHeimEme WMCCHCOBAHWA BOSIVIABUI 3aMe-
9aTeJNbHBIHA : YICHHA M oprannsa'rop I/IrOpb Bacmmennq
Rypqamn. RN

- y mac, ®.8a rpaxmnen 6mnn ncnpo6onam caMuIe
paammnme romcTpyknmu., Ilpexxne Bcero "pemaercs BON-
_Poc.06 M30TOMHOM COCTaBe ACLONH3YEMOr0 Ypana mid APY-:
roro..xepuoro . ropovero. Jlance wmmxenep HOKEH pe-
mATH, B. KAKOM -BUJIe OH JKeJaeT HCHOJAb30BaTh TOpiodee:;
B, BH/IO' PACTBOPA COJIGH ypaHa WM B BUJE TBEP/EIX KYCKOB.:
TsepooMy ropiouemy 3JieMeHTY MoKeT OHThH IpHAaHA pas-
amunag gopma. Mokao paGorats ¢ Gpyckamu, Ho GoJee
DomXoNAMMME ABAANTCA JiuuHHNEe cTepsknd. Cymecrsen-
HYIO POJb HIPaeT T@OMETPHA DACIOJNOKEHUA TOILTHBHEIX
pneMenToB, VimxenepHbrit pacuer momoxxeT HaiiTe HauGonee
1e;eco00pasHOe PACIOJOeHe KOHTDOIBHEIX _cTepixHelt,

- noraomalomux Hefitporn. Mx nepememenwe’ (KomeuHo,
. aBTOMATHYECKO®) JOMKHO -00ecneunTr HYKHOO 3HAUCHHO
Koacbdmnnema Pa3MHOKEHHA HEHTPOHOB.

- Pasnuume B mOBEMeHHN MEJIEHHHX (TeMJIOBHX) Heii-
TPOHOB M OHICTPHX HEHTPOHOB NO3BOJACT PA30MTh THIEL
PEaKTOPOB Ha /IBe KATErODHN, & HMCHHO DEAKTOPH © 3a-
Me[IuTeJieM HeATPOHOB M OpHjiepHEE DPEaKTOPHL.
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. IH"OPB BACINIBEBII'I K .YP?A TOB (1903—1960) — euﬁ-
HbL coaequuu dusur, samenamenpniil 0p2aKuUsamop, 6032406486+
, wuil paGomyp no paspa6omre amoMHoll npobrems é Cosemcron Coig-
" se. Havaa -tgoro Hayuryw desmeabhocmy-¢ obaacmu gusuru meepaozo
\meaa, co3dqa yuenue o cechemosnexmpurax. B. nawase 30-z 20008
\sanaaca uccaedosanusmu 6 obaacmu- Pususu amomHozo: 0pa.
yIT0d ezo pyxoeoécmeo.u nposedens eaxcHble pabomy & 06.4,acmu usy-~_!

Vtenua :u')epuou. uao.uepuu, paaonancuozo nge.rwu;euun meumponoe,
-ucxyccmeenuou paauoanmuenocmu.




PeaxTop, B KOTOPOM HPeAyCMOTPEHO 3aMeJjieHHe Heii-

TPOHOB, MOKeT paGoTars Ha mpEpoAHoM ypame. Koam-

YeCTBO 3AMOINTENA AOUKHO OHTH TaKkuM, YroGH HE /IATh
BOSMOKHOCTD 3HAUHTENHLHOMY < THCIY HeATPOHOB JIOrIO-
maThCA ANpaME ypana-238. A Besis STHX Afiep - IPEMEPHO
B 140 pa3 Goxpme, ueM safiep ypana-235 Ecaum xonmaecTso
samenanTenas OyneT MaibM, TO , He#iTpoHH HE GyAyT ycme-
BT YMOHBIIATH CBOIO CKOPOCTD JIO TEIIOBOMH, HOTAOTATCHA
AnpaMu ypana-238 ‘m menmmas peakidA He CMOKeT IPOfOJ-
marves.. Peaxrop,. paGorarmuii Ha mIpEpOAHOM ypaHe
mIH ypaHe, He3HAYMTENBHO, 0GOramenHOM ypanom-235,,
Gyner Bce jke CO37aBAaTh HOBOE ropiodee — mryronuit. Ho
ero Oyner oﬁpaaonnnancﬂ ropaano Memmm,b 9eM «cropaio-
max» Anep.

IToxa 4ro ma aTOMHEIX anempocwannnﬂx BCIONBYIOT
PeaKTOPH Ha TEIIOBHX HeliTponax. HanGonee wacro npmme-
_HSAIOT YeTHpe THIA PeaKTOpoB: BONO-BOAAHNE ¢ 0OHTHOH
“Bofol B KAUECTBO 3aMe/IUTeNs K TeIIIOHOCHTeNs; rpaduro-
BOJAHEI® C BOJAHHIM TEILIOHOCHTeNEeM M Ipa@HTOBEIM 3as
MeJI/ImTeNeM; POAKTOPH,. B KOTOPHX 3aMe/IdTeseM fB-
NsAeTCA TAKeNas BOAa, A TEILIOHOCHTENeM OOHYHAA BOJAA,

W, HAKOHeN, rpaduTO-ra30BEe PEAKTOPHL.

[pmumia rToro, urto cmenmanmcTH B 06KACTE ATOMHOR
SHEPTeTHKH COCPENIOTORMIA CBOe BHEMAHE® HA PEAKTOPAX,
pafoTalomuX Ha TEIJIOBHX HeHTpOHAX, BHZHAMO B TOM,
970 oﬁoramenne ypana maoTomoM 235 ABAAETCA TPYAHOM
sapaueit. Ho Hajio moMEmTH 3aMewaHme, CAGTAHEO® HAMH
BHIIIe: HCHOMB3YS B KAaUeCTBO rOPIOYEro OfMH JIAIIb H30TOI
ypaB-235, ME JEmaeM ceGa BO3MOKHOCTH IYCTHTH B €0
OTPOMHBIE 3aIACH IOTeHIEAILHOIO ANePHOI0 TOPIOYEro.

B macrosmee BpeMit HaMeuaeTcA THNEHIAA K NEPEXORY
Ha sfepHHE pPeAKTOPH JAPYyroro Thma, pafoTaomue Ha
CHJILHO oﬁoramennom Tom/EBE W He ]Z(GIIOJlbayIOI[[lZ[e 3a-

- MEITATe NS nemponon.

&

Homycerum, 4ro B KOTIEO AMeeTcs cMech, B KOTOPOi Ha
OflHY 9acTh ypaHa-235 MPEXOMUTCH OfHA JacTh ypaHa-238.
B sToM cayduae 9uciio HEHATPOHOB, BHOKBAIOIAX WS IEMHOK
peaxknum Giaromaps 3axsary ypamoM-238, MoskeT OHTH
06npMUM YHCIA HEHATPOHOB, pacIEIIAOIHX AApa ypa-
Ha-235 7 nporo/UKAIAX MENHYI0 peaknmio. Takoil peak-
rop ® Oymer OpmuepHEM. B 3aBmcuMocTm OT TeoMeTpHH
PACIOJNIOKeHAA - CTOP/KHeH MM KEPIHEYeH ANEPHOTO aKTHB-

" HOrO ¥ IOTEHHWAJBbHOI'O ropiogero, MO’KHO CO3AaTh 6pﬂ-
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Puc. 6.2.

’nepnmﬁ PEAKTOp ¢ CaMEIM DA3JMIHEIM IIPONEHTHHM OTHO-
IIeHWeM STEX JBYX BUJOB TOIJIABA W C PA3HEIM Koo(dummm-
HTOM BOCHPOM3BeeHHA. o ’

- Jlasa Toro 4roln YATATENH EMEN NPOJCTABIAEHAE O HA-

paMeTpax SAGPHHX DPeaKTopoB, IPHUBeAeM, ABd HpHEMepa.
Puc. 6.2 paer obmee mpepcTaBiieHue - 06 . yCTPOACTBE
‘ANepHOro peaKTOpa, KOTOPHH B HACTOAMIEE BPeMA WCIOb-
8yeTcsl HA aMepHKAaHCKAX HOABOXHEIX Joaxax. Oxmapmre-
. mem sBasercs' 06rumas Bofa. Ilockombky ofHuHas Boja
3axBaTHBaerT He#iTporn npmMepHo B 600 pas Gomee ag-
dexTHBHO, 'TeM TssKeaas BOKA, TO' TAKOH PEAKTOP MOKeT
paGorars forbko Ha ypaHe-238, 0GorameHHOM ypaHOM-
235. Bumecro nmpmponmoit momm 0,72% B TomamBe 5TEX pe-
dxropos comepsxmres ot 1 mo 4% ypama-235. Pearrop,
¢nocofrunii Kasars 1100 MBr anexrprueckoit srepram, nme-
T JMaMeTP OKOJO 5 M, BHCOTY 15 M ¥ TOAMMUAY CTEHOK OKO-
mo 30 cM (F-orasxmsii gom!), Ecam B Takoi pearTop sarpy-
sars 80 T ‘gnncn ypana ¢ conepskammeM 3,2% ypana-235,
70 on Gyne
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HATH c'repmnn) Bopa B peakrope Harpesaerés go 320 °C,
Oxa napryampyer nox Aasaenuem okoao 300 arm. Topsauas
BOJIa IPeBPANIAeTCs B NP W NOJAETCA HA JIONACTH TypPOHHEL.

Ocranosmmes Temeph BKpaTHe Ha (PAHIYBCKOM IpPO-
eKT® MOIHOTO GPHAEPHOI0 peaxTopa, TOMYIHBIEM HAS-
panne Cynmepdenmxe.

- Ilpepmonaraercsa B xaqec'me TOIIMBA ncnonbaona'rb .
cMech IUIyTOHAA-239 H ypana-238. BaMenauTens He GymeT
HCIIOIB30BATECA, TAK YTO HOHTPOHE! HE TEPAIOT CKOPOCTH OT.
MOMeHTa CBOETO POK/AGHWS BO BpeMsa pacmaja sAapa Ao
BCTpeUH ¢ JPYTEM ATOMHEIM S{POM TOPIOYEro Marepnaza.
. To, uro peaktop paGoraer Ha GHICTPHX - HEUTPOHAX,
IpUBOAMT K Gonpmoli komMmaxrHOCTH. finpo peaxTopa He
OPEBOCXONHT. 10 M. Taxmm oGpasom, Moxer BHIGNATHCH -
60aBITO0E KOJAIECTRO TOMIA B eIUHANE 06HeMA.

OTBox Temna  HeAB3A IPOUBBONUTH -BONIOM,. nocnonmy
ona 3aMeflIsAeT. nen'rpmm Jlnst 910 mMENE MOFKHO HCHOME-~
80BaTh uAKmit marpuit. Harpmit TWIABHETCA IPH TeMIepa-
rype 98 °C n xunar npu 882 °C npu aTMocdepHOM NaBICHHH.
Temmeparypa sKEKOT0 HATPHA IO TeXHWUECKHM IPAIHHAM
He fo/sKHA 6HTh Brime 550 °C. IIoa'romy HeT HeoOXoAMOCTH
B HOBHIIEHHN IABJIGHAA OXJIAMNAOMENH JKANKOCTH, K IeMy
npuGeraioT B TeX CJIydYasX, KOTAA OXJaNUTeNoM mmae'r-
cA Bofia.

Pasmepu Cynepd)emzxca Taxne' nny'rpemmn nname'rp'
64 M, BecOTa OKOJO.80 M. Co:mnnoe 20-praskHOe 37anMe!
fimpo peaxropa mpercTaBiser’ cOGOH TeKCATOHANLHYI
IpH3MY, coﬁpaﬁﬁylo (kax mauka KapaHAamei) W3 TOHKHX -
crepruelt pamHof 5,4 M. CTepkHE TOpIOYero Ma'repna:xa
IepeMesKaTCA ¢ KOHTPONBHBIMEA CTeD/KHAMM.

V¥ mac mer MecTa (a m HeT HeOOXOJHMOCTH B mmre no
¢msnke) onmchHBaTh, KakmM . 06pa3oM Oprani3oBaHO OX-
awEmeHMe Axpa peaxrTopa. JlocTaTrowHO CKa3aTh, UTO 9TO

~fleNlaeTCA B TPH IpHEMA. Iepsmunmii TpyGonpoBon — HaT-
pHeBhiil, OH 3a06HpaeT TemI0 OT PeakTopa W OTAAET €ro B
. KOTeJI,;, OTKY/a TeIJIO .MePefiaeTcsi BTOPOMY, TaKiKke HaTpH-
eBoMY TPYOOIPOBOLY, a 3aTEM TPEThEMY, IO KOTOPOMY IAp-
KyaIEpyeT BOJIHO-APOBAS CMeCh. Jlamame — OGHIYHKI OyTH
K Iaposoil TypOmHe.

~ Pacuers - DOKABHIBAIOT, 9TO yc'ranonua ROJKHA }xau
3000 MBT remroBoit momuocTa 1 1240 MBT anekTpadeckoii.

He mory He-mOJYepKHYTS ele pas,. uTo HeoGXOMEMOCTE
OpeBpamarh ANepHYIO SHEPruio B 3JIeKTPUIECKYIO0, IPOXOAAL

! - A
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uepes ‘TeNJIOBYIO CTA[HIO, ocTaBIsAeT 9yBCTBO GOMBMION [0<

cajisl. Bce paBmo, KaK ecam G5l ME yCTAHOBHJIHM QTOMOGHIL~

HHit ABHUTaTeNE € COOTBETCTBYIOMEMH IPHBOJAME HA 06Hg-

Hoit Tenerp. Ho moxa Her HEKaKoi mjem, KakK. MOMKHO ME-

" HOBATH 9Ty CTAafimio, CO3NAIIIYIO," MOKANyil, 'OCHOBHH®
TPYAHOCTE B CTPOHTONBCTBE' ATOMEHIX OICKTPOCTAHLHM.
K o6memy memocratry Bcex TIC snecr nobasasercs ueob-
.- XOZEMOCTb BBe[eHAA HNPOMEKYTOTHHX TpYGOIpPOBOAOB. .
" Bens. HY/KHO 'HCKIIOYATH nenoanonmenmyxo pannoamnn-

. HOCTD Tapa, HOCTYNAIOMEro B Typ6umy.

TIpuBésiem eme HeCKONbKO JIAHHKIX A STOTO IPOGKTA.
MaxcumanpEHE IOTOK. HeliTpoHOB Ha 1 cM23.B CekyHAY -
moiKeH paBEATHCA -6,2.10%. -HKoadduuumenT - Bocnpousse-
‘mépua OyJer paBeH 1 24. 3aMeHa CropeBIIHX ' 5JEMEHTOB
Ha HOBH® [I0JKHA IIPON3BOJUTECA OHH Pas B ToX. Brcrpo-
Ta TOTOKA KMAKOTO HATPHA (TeXHHUKH TOBOPAT — MAacco-
BHIX pacxonm) 16,4 T/c (aTo B NePBHYIHOM TPyGOmpoOBOfE)."
Bruxopampumit neperpersiit nap GyAer BHIYCKaThCA MOX nan—
nernem 18 MIla m npm remmeparype 490 °C.

CxaKkeM HOECKONBKO CJIOB O 30JIe» 5/IPHOIO ropiouero,
B pesyabrate flenenus anep ropiovero BOSHAKAET Gonbmoe
9HCI0 PAJHOM30TOIOB —— HTOT HPOIECC HeYHPABIAEM; HO
MEl EMeeM BO3MOKHOCTH IOJYIATH JIOGHE H30TONEE, IOME-
jmas B peakTop kakme-1uGo BemectBa. Ilormomas HeiTpo-
. 'H1, omm GymxyT TOPOKNATH HOBHE QTOMEL. }

Pasymeercs, MOJKHO mONydYaTh PafiHOM30TOLH ¥ B ycno-
pUTeNAX, HMOiBEprasg MaTepHajh 60M6&p1mponxe mporo-
HaME WIH SAApaMd JPYruX BJIEMEHTOB. .

- Ynéno HCKYCCTBOHHHMX DIGMEHTOB, HOMYUeHHHX K HAC-

: To;mxemy 'BPEMEHH, BECEMAa BEJUKO. JaNOJHWIUCH (HYC-
‘reie» Mectra B TaGaume- MeHmeneeBa: 3JeMeHTH ¢ NOpAN-
KOBEIME ‘HoMepaMu 61, 85 m 87 'He mMeloT JOITOKEBYIIEX-
 cTaGEABHEIX WBOTOIOB, W II03TOMY B mpEpofie HX . HET.'
YnanOCL H; OPOJINTH TAGIAIY MenneneeBa. DJeMeHTH ©
HOMepoM Gonee BHCOKEM, geM 92, HABHBAIOTCA TPAHCYpA-:
tossiMu. Ta6nmna Menpemeepa npopiena xo momepa 105.
HKapuit TPanCYPAHOBHIE DIeMEHT NMOTYYeH B HeCKOMABLKAX
#30TONMIEOKNX BapuaHTaX. HpoMme HOBHX XWMHYECKHX
87eMefTOB,” H3TOTOBIEHO GOJLIIOE UHCJIO PAEOE30TONOB *
Bex XEMEYECKAX BIEMEHTOB, KOTOpHE B CBOel c'raﬁmm-
HOHt (hopmeé Bc'rpeqaxo'rcﬂ B’ 3eMHO Kope.. -

Papx npumeneHuit pajmon30TONOB M3BECTEH Y3Keé MHOTO
Ter. G'repnﬁnnsannﬂ IPOJyKTOB ramma-.uyt;nauvmJl ne(bemo—
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CROOMA, CO3faHHE IeHePATOPOB SJICKTPHYECKOH BHEPruu,
HCHOIB3YIOMAX . 3IeKTPOHN, BO3HAKAOMHEE IpH pacnane...
Cnmcor MOKHO OBLIO OB HIPOJOMIKHATE.

IToxp3a OT PaiEOE30TONOB COM3MEPHEMa, K co;xanenmo,
C XJIOTIOTAMM, KOTODHE OHH JOCTABIAIT HEIKeHEDaM H3-32
HEO0OXONMMOCTH 3an1m'm M0Neil 0T PafMOAKTEBHOTO nany—
deHns.

B 3o0me ANIGPHOTO TrOPIOYero conepmmca 450- copTon
aToMoB, cpefiw HWX ypam-237 m menmryHE#-239, KoTOpHe
NipeBpamamwTCca B Hemymm-237 u. mayTonmit-239. -

"." B oramume or yriaa maum HedTH, AfepHOe ropiodee He
cropaer mo roHpa. flxepHbie peakTopsl paGoTalT B pAne
ciy4aes Ha O0OrameHHOM TONJHBE C COAEP/KaHHEM ypa-
ua-235 Mesray 2,5 u 3,5% . Peakrop mpexpamaer B Kakoii-T0
MOMEHT JABATH 9HEPrHI0, MOTOMY YTO B mporecce pacmana .
o6pasyerca -GoiabImIoe YACIO H30TOHOB, KOTOPHE 3axBa-
THBAIOT HEATPOHH H NPENSTCTBYIOT HPONOJIKEHHI0 peai-
nud fenennsa. IIpm ocraHOBKe peaxropa B AAEPHOM TOpIO-
gem ocraercsa mpuMepHo 1% ypana-235 @ HECKOIBKO MeHb-
mee KoawdecTBO IyTOHHA-239. ~

He opmxopmrca m roBOopHThH, UYTO nm6pacmBa'rL aTy
3001y, COReP;KAIyI0 CTONb 3HAUNTEJSbHOE KOJHIECTBO IleH-
HOI'0 TOPIOYero, npanne nenesnecooGpasuo. ITesTromy ¢ aTom-
HO BIEKTPOCTAHNHEEH MOKHO (CIAATHY GOJBIIYI XHMH-
49ecKylo ¢$aGpEKy. ITO IpefupHATHE JOJUKHO OHTH IOJ-
HOCTBI0O  ABTOMATH3MPOBAHO, IOCKOJBKY IPAXOAUTCH
o6pabaTsiBaTh MAaTepHANB, '00JMajalOmAe OYeHb CHIBLHOMK
panmoaxTusHOCTHI0. HeoGxonamocTh B CEPLE3HHX Mepax -
REKTyeTCs .TpeGoBaHmEM OrpPAjUTH nepcona.n OT ramMma- -
W3aydeHusd. - _

Ha srmx ¢aGpmrax o6paGoTanHmie ropiovme 3ueMeH-
TH JOKHH OHTb pasMeJIbYeHH, PaCTBOPEHH. ‘lnc-
TO@ TropiovYee AO/IKHO OHITh BHIeNeHO (ypan H IIAYTO-
HUit) B BO3BPAIIEHO I W3TOTOBJEHHA HOBHX TOPIOYHX
3JIeMEHTOB.

OcraoTca B3HAYATENBHE® KOJHIECTBA GECHOIE3HOro
CHJIBHO PAfEOAKTHBHOIO PAcTBOpPa, KOTODHE HAaAO0 THe-TO
moxopoHATH. IIpH 3TOM KOMKHA OHTH IOXHASL YBEPEHHOCTD,
9T0 B TOUYEHHE MHOI'HX CTOJIETHA ¢ MeCTaMH 3aXOpOHEHH:H
HO IpOH30iifeT KarmX-i1ubo APaMaTHUECKHX COGHTHIA.

CrienmaiucTH _HACTPOGHH Gojiee MJIM MeHee ONTHMHCTH~
gecku. Ilonaraior, uTo XxpaHennme GoYek ¢ PafiIHOAKTHBHLIM
pacTBOpOM Ha rnyﬁnnax nopﬂmca 1 kM B CHeNHaIbHO 10-
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HOGpaHBEIX/ JUiA STOTO MeCTaX TapaETHpYeT 100%-ny10
GesomacHoCcTh. HaKme ke MecTa ABIAIOTCA MOAXONAIUMEP
- 9TO MOJKHE pemurh reojiorn. Pasymeercs, momxomar oG-
TaCTH, IA® HCKIIOYAETCS BO3MOMKHOCTEH B3eMJeTPACEHHt,
Kpome Toro, HYXHO rapaETEPOBATS- OTCYTCTBHE IOA3eM-
HHX BOJRAHHX TedeHmH. TaxwMm ycloBHAM YROBJIETBOPSIOT
MecTa coiaauX sanexeit. Henbsa mpocto cGpacuBaTs Gou-
KE B KEJOMeTpoBHi Koxaofenm. Iiaa Toro wro6m ofecme-
YATH PacCeAHHS TeINa, BHIEIAEMOr0 KaKIol Gouxolt, mx
‘HaJl0 pasMeImaTh N0 KpaiiHedi Mepe Ha PacCTOAHHM 1_0 M
|APYr OT Apyra. '

.
»

TEPMbHI[EPHAﬂ SHEPTHA .

Kax yxe rosopmioch, ngmecRne H AJiePHEe pedx-
IUE 09eHb CXOKH. TocKOMBKY TeIsio BEieASeTCS He.TOXb-
KO IPH PeaKNEAX Pa3iOKeHHus, HO BaYaCTyI0 & IPH COeNH-
HOHUW [IBYX MONEKYIL B OIHY, TO MOKEO OKHJATh; ITO n
aToMHEIe ARpa BegyT ceba nonoﬁmﬂM obpazoM. '

OTseruTh Ha BOIPOC, KAaKAe DEaKNUM CIUAHEA AfeP
MOTYT OKagdaThCA SHEPreTHIeCKH BEITOJHEIMH, 3HAA MaccH
ATOMHBEIX ﬂnep, COBCEM HETPYHRHO.

"+ “fnpo meitrepus mmeer maccy 2,0146 a. e. m. Ecam maa
AIpa CONBITCA B ONHO; TO oﬁpaaye'rcﬂ ‘He. Ho ero mac-
ca 4,0038, a me 4,0292> Mabrrox Macch 0,0254 a.le. M.
OKBHBAJIGHTCH SHEPIHH, paBHOM mpuMepHO 25 MaB 154
4.10"1 JI:x. B 1 r pefirepna 0,3-10% aromos.’ "Tax aTo
ecam GH Takas Peaxmusa mpolmia; To 2 T Aamwm Ger 108 Tl
pueprmml.. OxasmpBaercsi, wro HamGoNee NePCHEKTHB-
HEIME fIBIAIOTCA PEAKINUH CAHAHAA THKENHX H30TONOB BO-
.Aopona — peiirepus, Tputad. Ho u o6rranmil Bogopox Toxe
- TOAHTCA B KauecTBe TEPMOANEPHOTO TOPIOUEro.

Tepmmm, KOTOPHIMHE MK TOJIB3yeMCcs, HOCAT COBepPIIeH-
HO ycnonmm xapakrep. Bo Bcex cayuasx peun HAeT O
AnepHOH stipprud. Ho rax yx caoxmaocs, 4ro 9HePrHIO
PRCHIeIICHEA ATOMHHX fAfep CTaiW HASHBATh ATOMHOMN
sHeprameii, a SHEPIUWIO CIMAHAA — TepMosAnepHoH. Jlormkm
B, 9THX' TepMEHAX Manosato. Ho K mmM mpaABHKIH.

' «Tepmoap» (*xapronHOe c10B0) MOT GH OGecIedTdTh 3eM-
AAH SHEPrHed HA MIUIIMOHH JeT, M IPU 9TOM YPOBEHb
BOJH Mngonom oxeane saMeTHO On He mommadncs. Tak
4T0 MO)RHO 'CUMTaTh TEPMOAAEPHYI0 SHEPrHi0 AapOBoOif.
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Ho oT-upien 110 ee OCYIECTBASHEA AHCTARIAS OrpoMHast.
Bens Bce aTOMHEIE AAPa 3apAKeHH IonoMKATeabHo. SIcHo,
9T00H IIO/BECTH HX Ha GIM3KOe paccTosmme npyr K ApYyry,
HYKHQ OTPOMHAas SHEPTAs..

O1kynma ee B3ATH? Ennncmexmaa Boamomnocn — 3TO
IepeBecTH BEIECTBO B COCTOSHAE HJIAasMH, T. €. OTOJHAThH
ATOMHHIC . IfPA, a TOTOM IOBHICHTH TeMIEPaTypy MIa3Mu’
HACTOJEKO, 9TOGH. sAApa Ha4and COyHapAThCA (T. €. NpH-
[ —— Apyr K Apyry Ha paccrosinue 1013 cM), npespes
anempnqgcxoe OTTAJIKUBaHTe,

- Pesgyarrar- pacdera, Kpaiine oroplmfrenen. Hpenocran—
5110 BaM CaMEM [OJCUATATHL BEJIWUYHHY DHEPTHH DIEKTDPO-
CTaTH9eCKOro OTTAIKUBAHEA 1O . Jopmyae ei/r, a saTeM
OPUKAHYTH (N4 9TOT0 HAJl0 BCHOMHHATH q;opuyny, KOTOpaH
CBABHBACT TEMOepaTypy C KHHETHIECKOH SHeprumes -
6ot 9acTHIH), KaKAX TeMIepaTyp Hajo MOCTErHYTh. Oxa-
“IKTCH, 9TO MECATKOB MUJIIMOHOB KeILBUHOB.

Wraxk, mago cosmars nmcoxo'reMnepaTypnym nnaamy
Ecrp ABa mytm — opmm, mo KOTOPOMY . OTPAH dmamcon
maraioT yxe Goxee ABYX necﬂmnemn, " npyrom, Ro'ropxm .
JieT .HA. NATHANOATH MOJOKe, )

Ilepsuit myTh CO3NAHEA TEPMOANEPHOTO peamopa
'BaKIIOIAETCA B TOM, trroﬁm ¢3arHATH) nnasmy B «Marmn-
HYI0 GyTHAKYY.

Ecnz ma rasopaapﬂ;mylo prﬁxy HaJIO}KETB MarEmT- |
Hoe 'movie, COBIIA/(AI0N(Ee 1O HANPABICHUIO C IOJEM BIEKT-
PEMECKHEM, TO B. TAKOH TPYGKe. BOBHEKHOT IUIA3MEHHBI
mMAYp. 3apAKeHHE® YaCTHIH IIa3MH GyAyT, KAK MBI 3Ha-
eM; OIHCHBATH CIMpaNbHEe Tpaekropmd. Mokmo camrars,
9TO JBYUKeHHE YacTHN, CKIANHBAeTCA B ORWH KpPYroBoi

HNORePXHOCTHHA ToK. UeM cHIbHe® MArHATHO® IIOJe, TeM
MeHLII® pagmyc muasMemHoro maypa. Cmia, XKotopas
‘' HeHMCTBYeT HA TOK 3apMAIKEHHHX 9aCTUI CO CTOPOHH Mar-
HATHOTO TOJA, W €cTh HpHYNHA 00pa3oBaHHA IIHYpA,
HE . COIPHUKACAIOMErocs. CO cTeHKaMm rasopaapa;moﬁ
TpyOK™m.

Taxnm oGpasom, B IpEATEIe B03MO)KHO CO3AaTh muas-
MY, KOTODAsA (BHCHT B BO3HYXe». -

Pacuer mokassiBaeT; 9T0 OpH HAYaIbHOM nannemm BO-

" nopona mopszxka 0,1 MM pr. cr., pagmyce mmypa 10 cum
u cmne paspagHoro Toka 500 000 A Temmeparypa miasMul
MOKHA OHTH OCTATOYHOH A TOTO, 'rroﬁm HagajICH Tep-
MOsAJepHHIT CHHTe3. :
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Ha nyrm ocymecTnieEna yupapisaeMoi TepMOANEPHOR-
peaKnum CTOAT OveHb Gojbmme TpymmOcTH. Jlesio B ToM,
9T0 NAasMEHHHH IIHYD [0 pPAAY NIPEIMH. OKAaSHBAETCH
BECHMA HEYCTOIYMBHIM M PACIIEIBAETCSA Uepes MTHOBEHHA.
3ajava pemaercA JUIB B TOM CIydae, eCli:m YAacTcA CO3-
AATh (MAarHUTHYIO OyTHELIBY ¢ «00paTHO! CBA3BIOY: TpeOyer-
o5, 9TOOH caydaiiHbie GayKTyanmm, pasMEBaOMue MHYP,
OPABOAUAE K BOSHAKHOBEHHIO CHII, Q’ropme CTpPeMIINCH
65 TPOTHBOAEHCTBOBATH PaBMHTHIO. - i

B cepenupe 1978 r. rpymme amepmcancxnx q)uamoa,.
‘paGoraromux B IIPpEHECTOHCKOM YHHBEDPCHTET®, . YRAJOCH
pasorpers maasMy jo 60 MIH. KeliBBEHOB. JTOT ycCIeX,
6un pocrarayr Ha paspaGorammnix B Comerckom Coroze:
(MATHHETHHX GYTHIAX» -(MEL 0 BEX T0BOpWIH B-3-it KHHre),
nonydmemux Hassaume «Toxamax» (HasBaHEe HIPOHCXOJHT

_OT COUeTAHUA TPOX cii0B: TOpOHA, Kamepa, marmmr). [oc-
'TUTHYTaA TeMIepaTypa A0CTATOYHA AJA TOTO, ITOOH mpo--
PAROIUIO CAUAHEE Afep HeldTepws W TPUTHS.

910 Gonrmoe mocTmwkenme. OfHAKO BTOPOH mar eme’
He cuenan. He ynaercs yaepraTh ropsaayio miasmy gocra-
TOYHO AamTenabHoe Bpema. [lyTm Texnmyeckoro ocymecrsie-
HEA 9TO-3@Maum eme He ogeBmpHH. Co3gaHme ynpabise-
MOTO TePMOAMIEPHOTO CHHTE3a MOMeT OKa3arpCs. 3afgavei
gypessuaitHo poporocroameii. Kak 6u To nm 6Hui0, HMCCIE-
fdoBanuma B sTOM ObGMacTH npono.umaxd'rcﬂ. B .

Benyrca paGorer mo cosfaEMI0 yIpaBJIseMOrO. TepPMO-
ANIEPHOTO CHATE3a C IOMOMIBIO-JTa3epHOro  Hauyvenns. B Ha-
CTOAmEee BpPeMsA OCYIECTBIEHH JAa3ePH ¢ MOIHOCTBHIO H3-
ayuenns oxosao 1012 Br, KoTopas MoKeT OHTh, B BHJE CBe-
“TOBHIX'. EMIYJIBCOB AnETeNbHOCTRI0 10~°—10~1 ¢, mopana
" f1la BemecTBO; KOTOPO® MHB XOTHM IPEBPATHTH ‘B IIA3MY.
EcTecTsenHo, 9TO IpHE IaJIeHHH CBETa HTOH KOJOCCATbHOM
'MOIHOCTH HA TBEPH0€ TeJO BeImECTBO. MI'HOBEHHO HOHM-
ByeTcA W MePeXoiuT B cocrosHme miasmul. Hago mobmrecs
TaKOTO IOJOKEeHHs Aell, 9T06H co3fajach AedTepueBo-TpH-
THeBasA miagma, mmeiomas Temmeparypy 10° K, m-urobut
aTa TeMnepéTypa MO P’KABANIACh - 10 TeX Hop, HOKa He
nhuyEeTCs nemHas peaknusa.. aa ocymecTsieHEms aTOi
saaug TpeGyercs CO3/IaTh IJIABMY BO3MOMKHO Goxpmeit
nhomoc'm, 9100 yBOAMIHTH 9HCIAO c'ronxnosenma
ﬂnep S

Ha arax coofpakeHHAX OCHOBHIBACTCA CXEMa PEAKTO- .
pa, nokaaainaﬂ ma puc. 6. 3 Tnep,ubm (3aMOpPOKeHHEL)
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KAMEPA PEAKTOPA -

i JAES
ANTUEBAS OBOJGUKA Y —1° m__
h TYPBO-
:m‘zp TEHEPATOP
-1 ~ A T
( TOPIOYEE | Koren

JASEE

Puc. 6.3.

IapHK, COCTOANHEA U3 M30TONOB- BOXOPOAA, MafaeT B CO-
Cyne; OTKaYaHHOM MO BHCOKOro BakyyMma. Jorma mapmc
IPOXOJAT uepe3 mEHTP COCYMa, BKIHOYAOTCA CHJIBLHHE Ja-
36Phl; KOTOPHe IPEBPAMAOT TBOPAoe Texo B miaasmy. dro-
OB peaxTop sapaloraiy, Haf0 KOGUTHCA TaKOH cHTyamuwm,
OpH KOTOPOH 38 HPOMEKYTOK BpeMEHH MeMIy HaualoM &
KOHIOM peakumm Onina G BHJENeHA DHEPTHsA, MOAJEPKA-
BalOIafd TeMIepaTypy, Heo0XONmMyI0 AuA NPOTEeKaHH:A
peaxguu. PacueTs mOKasHBa®OT, UTO IJIOTHOCTH IUIA3MEI
Jo/KHA ORTH BHINE IJIOTHOCTH TBEpAOro Tena B 103—104
pas, T. e. B 1 ¢M® M0JKHO HaXOAMTBCA UTO-HEGYAL OKOJIO
10?® gacTun. IdTo CiKaTHe Jasep CmOCOGEH CO3RATH. -

B nmpumnune BO3MOKHO NOAYIHATH HYKHYIO TeMIepaTy-
PY E HYKHYI0O mI0THOCTH. Hak 6ygyT pasHIrpHBATHCHA CO-
ObTHA Madpme? JHEPrHA CIMABUA Axep mepefaercs nen—l
TPOHAM, KOTOPHE OCBOGOKAAIOTCS IPH Peakmud. JTH Heji-
TPOHH Hafal0T HA JWUTHEBYI0 000x09Ky cocyma. Jlmrmit.
uepes TeIIOOOMEHHMK HepefiaeT 9HPIAI0 TYPGOreHepaTopy.
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Yacrs neﬁ'rponon pearmpyeT ¢_IuTHEM ¥ NPOUSBORHT. TPH~
THif, KOTODHHE HYeH KaK Iropiogmii MaTepHal.

Mpuanun npocr. Ho 7o ero ocymecTsuneRmA AajNexo,
W IPHTOM PBOOJNHE BO3MOKHO BCTPETHTHCS ¢ HOBHIMH He-
OKHNaHHKIME ‘spieEEAMA. O4eHs TPYAHO HOKa 9TO Ipef-
CKa3aTh, KaKme TpeGoBaHHA HANO NPEABABHTH K OMWCAH-
HOi ycTaHOBKE, 9TOGH OHA IPeBPAaTHIACH B HCTOUHAK 9HEp-
raun. Mccaenosarenan yBepeHH, 9T0 Ha TYTH CO3TAHMUA CTOND
00JbIION MONIHOCTH BHYTPH MaJHX 06’beMOB BemecTsa 6y-
ny'r ompmm HOBHIE fABJIEHHA, -

COJIHEUHEIE JIVUN
1
- IlpeBpamenue - COMHOYHOL' dHEPIEE B SICKTPHUECKYIO
IIpE NOMOIIH (OTO3IEMEHTOR H3BECTHO Y:Ke masHO. Opnako
0 CaMOro IOCIEJHEr0 BPEMeHH HHEKTO He PaccMaTpHBANL
BOZMOKHOCTH IOJIOKUTH. 9TO fBJICHWE B OCHOBY JeficTBHA
asnexTpocranmuu. Ha TepBH BILIAN TaK0e IPefI0KeHne"
MOKeT MOKa3aThCA NuKoi ¢amrasmed. as Toro uroGH
co3fath aneKrpocraEnmio MomHoctsio 1000 MBr, mago Ha-
CTe/NUTh COJHEYHLIe AYEHKH — TaK HASHBAIOT (OTODIEMEH-.

"TH, COENUANBHO IPHACIOCOGNEHHEE I NPEBPAMEHAR COL~

HEYHOH# »HEpPrH: B DNIEKTPHIECKYI0,— HA IIOMANb 6x
X 6 k2. 1 a0 B TaKOll CONHETHONR MECTHOCTH, KAK IYCTHHA
Caxapa! A, ckameM, B.cpepmeit Espome, rme conmedmmt
JHeH He TaK YK MHOTO, ITOIIaAb JXoJyKBEA OHITH IO Kpaiineit -
Mepe yasoeHa. Umcrass (aHTasmsA, -BOCKIMKHET UATATENb;

" H B KaKyI0 CyMMY 0GOHeTCA Taxas 3JEeKTpOCTaHn#A!

Copasenamsoe Bospaxenme. Ho Gpockre Ha mpyryio
damry BecoB AOCTOMHCTBA BTOTO CHOCOGA IOJYYeHHS DHOp-
rud. MH He TpPaTHM HEKAaKOro 3€MHOTO .BeI[eCTBa W He
‘sarpssaseM cpexy KakmME OH T0 HE Gbino orxomamm. He
ABIAIOTCA NP OTH JBA HOBONA CTOMDb CUALHEIMH, ITOGH 3a-
HATBCA BCEPHE3 HCCIEOBAHHEM CO3NAHAA KaK MOMKHO Go-
Jee NEINEBHX COJHEUYHHX fA9eeK, a TAKKe CIocoGOB onTH-
MRJIBHOTO p&smemezmn A9eeK ¥ (POKYCHPOBKE CONHEIHELIX'
nyqen? MHorze Bécaef0BaTeNH yGeKIeHsl He TOABKO B TOM,,
ato mpoGreMa Baciay:KEBaeT COPbe3HOTO BHEMAHHA, HO
H4JIeI0TCA, IT0 MMEHHO Ha 5TOM mpumnume # GyxyT paGo-
TaTh 9AeKTPOCTaHOME Oyxymero. Tak ImoJaraeT M aBTOp
aToit kmmrm: He mcrmOUeno, YTO depes HECKOIBLKO JeT
mmenHol oty Bagaty HasoByT mpoGieMoit moMep OAMH.
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Puc. 6.4,

.

. He npexpmenpemenen am nofoGubi ontamusm? Hak 06-
cromr gento ceronma? Ilpexie Bcero Hafo paccMOTPETh; Ka-
KHO COJNHOUHHE AUCHKE MOKET.  IPOIOAATE npoummnen-
HOCTh yiKe ceffqac,

Hanomnnu puc. 6.4 npmmmx npenpam;enna conmey-
HOl oHeprmm B dieKTpHYeckmit Tok. flueiiKa cocromr m3
HOJIYTIPOBOJHUKOBOIO P—N-CI0A,; Ba/KATOTO0 MEKIY MeTaJ~
nEIeCKEME drexTpofiame. CorHeTHNI cBeT Co3aeT cBOGOM-
HBIe DJIOKTPOHH M JHPKE, KOTOPHE KOHTAKTHHIM HANpPHKe- .
HIEM . o'rnpannmo'rcﬂ B IPOTHBONOJIOKHEIE . c:roponm " 00-
PasyIoT TOK.

" OCBOGHH TpE THOA NOKOOHHX SYeeK. T'oMOKOHTAKT-
HEe, B KOTOPHX pP—n-0HCKBHT CO3[JaeTcsA JerapoBaHEEM
wpemuna. JlupdysmoEHEEIM mpomeccoM coO3flaeTcA TOHKMIA
(0,3 MeM) n-cnoit m ormocmrensHo TOJCTHE (300 MKM)
p-cnoii. T'eTeporonTaKTHHE AYEAKA COCTOAT W3 JIBYX pas-
HEIX TOJYOpOBOAHMKOB. Ha MeTannmueckyi0 MOAKIANKY
HaneisieTcsa n-caoi cyaedmpa KagmmaA rtoammHOol 20—
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30 MKM, I XUMHEYeCKUMHE -cIocoGaMu Ha ero TOBEPXHOCTH
cosfiaeTcsA p-Clioll CepHECTOH Mefn ToNmuHoH 0,5 mxm, Tpe-
THil THI fTeeK HCIOJIB3YeT KOHTAKTHO® HANPSKOHHS MO
apcenn,u;ou ranaas o METAJLI0M, Pasfie/eHHEIMH TOHYAM-
meit (0,002 ) mIeHKOE AWBAEKTPHKA.

Hna onTAMAajIbLHOTO WHCHOJHBOBAHWS DHEPIWE BCEIO
COJIHEUHOT'0 ‘CHEKTPA IONXONAT HOJYNDOBOAHAKE C SHED-
rmeit cBa3® saexrpona oxoxo 1,5 sB. B npmsumne MOKHO
ROCTHYb K. 1. fi. cONHeuHo aueikm 28%. -

. KpemnmeBre TrOMOKOHTARTHEHE SYeHKH, KOTOPHe 00-
ganam'r PANOM TEeXHHYECKUX IPENMYMECTs U M3YIOHH Ham-
oJiee IeTaJBHO, AT K. I A. oT 11 mo 15%. Kpemumesne
CONHEUHHE AICHKN HPOEBBONATCH ye’ " 6onee ABAKLATH
mer. MaTepiamoM CaysKuT. KBApPIeBHl MeCoK (oxzcn KpeM-
HEf), B3 KOTOPOro IOJNYHAalOT IMCTHE KPEMHHI. Us mero
H3rOTOBAAIOTCH Monoxpuc'mnnm TommuaoK 0,3 MM, HMero-

muge GopMy Kpyraoi maii6u. B mocnepnde roxm paspa-

GoraH TIPOXECC MOMYIEHHS ‘MOHOKPHCTANIHIECKOH JIOHTH. -
Xopomo . ocBoeHA TEXHOJOTHA Bnenemm npmwecenz KO~
TOpasA I03BOJAET COBJABATH
B KpeMEHHeBO#  maiibe
p-c.non. Il.rm TOr0 9TOOHI
COJIHEYHEI® . JIYIH OTPaKa-.
JACH OT KPeMHHS KaK MOK-
HO _ MeHbIIE, nonepxnocn
noxpmnae'rca TOHKOH mJIeH-
kot oxmcm Tmrama. Ilpm.-
HHTEeHCABHOCTH ‘cBeTa’
100 MBr/cM? mraitba coapa-
er mHanpsxemme 0,6 , B.

IErormocTs  TORA KQpOT-V
KOro -BaMHKaHMA paBHA
34 wmAjcm?. ~ Pasnmammimm |
cmocofaMm MOKHO COGHPATH
aqemm ‘B 6a'rapen Hana- -
KEHO ' IIPOM3BOJICTBO KpeM-
HHEeBHX MoﬂonpncTaJmnqe-
cREX mait6 J.InaMeTPOM 5—
7,5 oM. Mx saxpemasior
Mebnny nnacTﬁHaMn CTeRJa.
Coemumss Bk, MOKHO COG-
PaTh ' [{OCTATOYHO MOLIHEIA .
mcTOYHAK TOKA. -: Puc. 6.5,
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. Ho Bosmoikra 7 pa3paGoTKa TaKOTO0 TeXHOJOTHICCKOTO
nponecca, Ipu KoTopoM GymyT nponanonm‘r,ca AveHKE MHO-
ro Ooxpmiell ngomamm.

I'nasmas mpmiuna, KoTOpas MeIaer B HACTOAMIEE . Bpe-
M#A MCIIONB30BATH COJHEUHEIS AYSHKHE s OPOMHIIIIEHHOTO
IO YuYeHHASA SHePTUH, — 3T0 AoporopmsHa. OHa BHI3HBaeTcA
Heo0XOAMMOCTHI0 HONYIeHUA MOHOKDPUCTAJLIMICCKOH JeH-
TH BEICOKOTO KauecTBa. _ »

Boamaraorcsa Gonbmine HaesKAH Ha HI3TOTOBIEHHE COJ-
HeUHHX fA9eeK M3 TOHKMX nonnnpnc'rauumecxnx CJI0€B.
Taxo#t mponecc 6yaer HeOPOrEM, HO K.I.Ji. CYNIECTBEHHO
monmsurca. PaGora mo momcky memeBmx METOJIOB IIOJTyde-
75 9QPeKTHBEHX CONHEYHHIX AYEEK Haxonmcﬂ B ‘CAMOM
pasrape.
~ OpmoBpeMeHHO ¢ a'mM nccnenona’renu HIRYT cnocoﬁm
YBEIHMIATH SHEPIHIO, IAfAI0IyI0 Ha AdeiKy. :

CosjaHEl DPOEKTH BIEKTPOCTAHIYWI, COCTOSAMMX H3 34
THCAY "3€PKad, KOTOPHe OTPa/KAIT CONHOYHHE IYyId B
nanpannmo-r/nx B npnemnm«, HAaXOJANHICSA Ha BepIIHHe
6amem Brcoroir 300 M. .

Ecam moansoBaThcA -KOHIEHTPHPOBAHHOHR CONHEYHON

nepmen, TO HAO noaaﬁom'rwﬂ 0 TOM, 9TO0H Ha K. IL'J.
Maja0 BIHANO TOBHIIEHHE TEMIePaTyphl aueiika. B arom
OTHONEHAN HpPEeEMYMEcTBAMHA 06Jafal0T AveHKH, naro'ron-
JIeHHBIé W3 APCEHHRA TaJLIuA.

Paccma’rpnnam'rcx NPeNJIO/KeHAsA Pa3MeINeHns JIeKTPo-
craEnmit, paGoTaOMuX-3a CYET SHEPrAH CONHEUHHX. JY-
geli, B Topax Ha 6oNpmMMX BHICOTAX, IAe 00€CIeIeHH XO0po-
mne ycaopusa ocsemenns ConnneM. B peransax paspaGoran
U IPOEKT CO3AHMA DIEKTPOCTAHNUH, YCTAHOBICHHHX HA
cnyTHEKAX Semam. .

TlonoGHbIe KocMmUecKTe 3nempoc'rammn MOTYT nony-
9aTh 9HEPIUI0 COJTHEUHHIX Jydeil Ge3 moTeph W IOCHIATH
ee B BHJ[e MEKPOBOMI Ha 3eMii0, rfe oHa GyaeT mpespa-
IATHCA B 9IEKTPOIHEPTHIO. Ha nepsrtii BSrJIAf Bjest MoxerT
nokasaTecA B3ATO# m3 QamTacTmueckoro pomara. M rem
He MEeHee WIDKEHEDH CePbe3HO OTHOCATCA K HPOEKTY BJIeK-
TPOCTAaHLUW HA cHmyTHEKe pasmepoM 25X km2. Ha aroit
INOIMAAE MOMKHO pasMmecTETh 14 Mwiamapios ¢oro-
anementos! Crammmsa OGymer sBecurs 100 000 r. Takas
CTAHIEA MOET [aTh SHEPIWH CTOIBKO 3Ke, CKOILKO fAecs-
TOK KPYNHEHAMNUX ATOMHHX DJIEKTPOCTAHLHEMA, T. €. UTO-TO
mopanka 40 000 MBr.,
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IIpoexTH paspaboTaHE B AeTANAX, X HX MAJLO MOAEIHR
HAYAHAIOT HCHHITHBATHOSA, v

IIpomno Bcero xump TpH TOla ¢ MOMEHTA BHIXOZa. B
cBer NePBYro mafamua oroit KEEru. OffAaKo PocT BHAMAHUA
K nec'.rannapmbm HUCTOYHUKAM DSHEPruH, TeHICHIHS COB-
PeMeHHOH# TeXHHKH OCBOGOJHTHCA OT HOJIb30BAHUA HCTOU-
HOKAMA 3HEPrud, ONACHHIMH HIH <rpabamumm» eMiol
. map,— ABIeHNAsA, He NOJJe:Kamime COMHEHHIO. .

Baxomdy oToT maparpad BHAEPHKOH U3 pemopTAKA C
- TeXHIIECKOH BHCTaBKE B fImonmm, Ijie IeMOBCTPHPOBAIHCEH

| PAsIEYHEIe MOfeNN (HOCTAHAPTHHXY HCTOUHUKOB snaprmx
(«JIureparypras raseray:or 29 miona 1981 r.)z
¢...Ilasmrson, mo dopme -HamommHaRom{w - ,qpenneem—
nerckyo mupamuyny. CTeHH 13 (TeKIARHEX GIOKOB, ONPAB-
JoHHHX B Gnecramume Merajiumieckue pamil. IlaBmiInoH
cnoer m3 800 KONNERTOPOB CONHETHHIX - rywei. ,[[:mna
Kasgoro royuexropa 1820, nmpnna — 860 u Tosmuna ~—
105 mm. Baaropmapa oTuM KoJieKTopam CoarHIe oGorpe-
BaJIO HaBANBOH miomansio 4000 M2 m BEICOTOI ¢ 5-TaRHEE]
IOM B MApPTe M ampeJe, KOrfja YaCTeHHKO BHAABAJHUCEH XO-
JOJHHE [HE, & TeHepb, ¢ HACTYILIEHUEM JIETd, OXAMKALLT
saxsl ¥ BHOGABOK mpomsBopuT 3a cyTkE 19 Xr mumesoro
Jb/i8% HCHONB3YEMOTO TYT K@ B KHOCKaxX ¢ npoxnanmem,-
HEIMH -HAITATKAMH.

Cocérnit mABEIBOH He MeHee (I)an'rac'rmen 0 BEAY
H CTOJIb K@ YTWJIUTApeH IO HasHaYeHmio. PasHuma aums B
TOM, 9TO POJb_KOJJIEKTODPOB COJHEYHOIO TeIa BHIOJHS-
10T 3flech He OCTEKJIOHHE® W HATOJHEHHHO BOJOI: 6:101«11,,'

-a TPH THCAYH BAKYYMHHX €MEOCTeH... -

B opgmOM M3 «COJHEYHHX NAaBAIHQHOBY — c(i)epmlecuoe
sepnano. Ero oceemaeT MOIIHBIH IPOKEKTOP, HMATHPYIO-'
,mmit comrme. CoGpamHoe 3epKAIOM TEILNO HPOXONHUT He-
. CROJIbKO DTalOB IPOBDANIEHAs B DJIEKTPOIHEPITIO, a OHA
OpPHBOJAT B [IBIKOHHO® MEBUATIOPHEIA MOTOP. Crpomrems-
CTBO COJIHEHHHIX 2JIEKTPOCTAHIEA, PaboTAIMHUX U0 TaKo-
My npmm;nhy,, HAuUHeTCA SaBTPA, A CETOJHA UpOBEpseT-
G, KaKoil THII STUX 'DAEKTPOCTAHIMI HamGomxee BHITOfieH.
! B oxpecrmocTax ropoxa Hmo ma ocrpose Cuxoxy BH-
curcs 69-meTposas Gamasa. Ha sepmune — KoxxexTop co-
Je[qnnx ayueit, y ODOMHOKAA — reHEpaTop, BHpabaTHBaI0-
muit saexTpEIecTBO. PajgoM ¢ Gammeil — KOHKypHpYyio-
masn czc'relgz. Oma cocToUT M3 HECKOJABKUX PANOB Mapabo-
amuecKux deprai, KAKEOe U3 KOTOPHX CaMOCTOATeNLHO
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KOHIIEHTPHpYeT conHeynnie yyun. CobpaHmas sepralaMm
9HEPrHA ToKe HaIPaBAAeTCH Ha renepaTop. B KoHNe HEHEI-
‘Hero.rofia Gymer ompefieneHo, Kakasd CHCTeMa pPeHTabenb-
Hee H, CIeJ0BaTelbHO, npnrop;nee BIA HYXKL Gnnmanmero
Gyp;ymero».

-

' DHEPTUSA BETPA

Boanymnme MaccH 3eMHOH aTMocdeph HAXONATCA B
-HeImpPepHBHOM . iIBWKeHAA. IluKnoun, OypH, NOCTOAHHO
RYIONEe MAcCATHHE BETPH, JerKue Gpusnl — MHOroo0pas-
HO IPOsABJéHNe SHEPIUA NOTOKOB. BO3[yXa. JHEPrHio BeTpa
BCOONB30BANA [NiA [BIWKeHHA NaPYCHHX CYAOB M B BETpsA-
HEIX MeJBHUIAX eme B ipeBHMe Bpemena. Ilonmas cpefiHero-
‘A0Bas MOMEHOCTh BOSAYNIHHX IOTOKOB [UIA BCeH 3eMJIB
Hz- Mporo HuU Majio 100 mapp. xBr.

-MeTeopoorE X0pomo 0CBEOMIEHH 0 CKOPACTAX BETpa
-B pPasIWYHEIX MeCTaX 3eMHOr0 Imapa X Ha PasHHX BHCOTaX
oT 3eMHOI moBepxHocTH. Berep kampusen; HOBTOMY  IpH

BCeX NPHKAXOYHEIX pacqe'rax OonmepupyIoT cpe;men CKOpoO- -

cTpio: 4 M/c Ha BrcoTe 90 M — CKpOMHAs OUEHKA ANA HpPH-
"Ope’KHO TIOJIOCHI. :

Bmmmo, “mamboJee 6JlaP0ﬂpEﬂTHHMH ce.nemmmn mm
ncnom,aonaﬂna ronyﬁou 9Hepmn ABNAITCA Te, KOTOPHE
. . PacTIONIOMKeHH Ha Geperax
Mopeit m oxeanoB. Oxash-
~ | BaeTcA, YTO0, PACCIATHBAA
Ha TAXYIO IOTrOfNy, Benm-
xo6purannsa (OHA CpeRM eB-

Vans Vel W
” ‘.“' r\':_%ﬁ

Ooraras BeTpoM) Moria OH
NOJYYHTHh OT BeTpa Takoe
KOJIAYeCTBO 3SHEPTAH, KOTO-
poe B mecTh pas Goabnie, ueM
ee IPOM3BOJAT ceifgac Bce
BJIEKTPOCTAHIAA CTPAHE, A
B Mpnangun saepras BeTpos
B CTO pas IPeBOCXOAMT IIO-
TpeGiieHHe  SIEKTPHICCKOM
SHePrua 3Toi cTpanoii (Bpo-
9eM, BO3MOKHO, TaM He
CTOJh MHOFO BeTpa, CKOJb
MaJI0 3JIeKTPOCTAHIMIA),

POHEHACKHEX CTpPaH caMmas’

'



Kaxux-au6ynp nBajinarh JeT HA3aJ He BO3JIAraIHl.6Omb~
IIEX HAJe/K/| Ha BeTeP KaK MCTOYHUK SHEPIUH. Ho’ Tenjien-
nan conpemenﬂon SHeDreTHKN MHAKTCA HA HANIMX IJa-
8ax. .3 JIPYro# co3maloTcA  KOMMCCHE, Bajadua
Ro'ropmx * TOXYMaTh 00 MCHOJB3OBAHHA NAapPOBHX HCTOY-
HHEKOB aaepmzm. K GoraTcTBaM 3eMHHX HEJpP OTHOCATCA HO
TaK, KaK paHee: JeJI0BEUeCTBO HATHHAET AYMAaTh, UTO IPH-
IUIa nopa mo3aGoTHTHCA O LeJecoo0pasHOM, a He XHIHE~
YecKOM WCHONB30BAHUEM OOTAaTCTB, CKDHTHX NOX 3eMHOK
KOPpOif. ITosromy m aneprueii BeTpa 3aranACH Bcepnes. Tpes-
BO OIEHWBAsA TEXHHIECKHO BO3MO)KHOCTH, MOKHO CUH-
'raTh pealbHHM HCIOJAB30BAHHE [OJeil TIPOMEHTa OT
100 mapn. xBr. Ho m ato odenp MHOro. .., .

Cosnanu OPOGKTH THFAaHTCKHAX «MeIbHEID. Paamax

A prn,en gonee 100. M, BrHCOTA GamEE TPEMEPHO TAKAS e,
CKOPOCTH KOHIA KDPHJA MeIbRUIE 0Koao 500. KM/‘I. Mom-
HOCTH TAKO} MEIBHEIH NP OOHYHOH HOTOfe NOCTHTaeT
1—3 MBT. Hecnonu(o THICAY, TAKAX MeJBHAIL, paboTaomux
B CTpaHe, Ifie CHJIBHMIA BeTep He DEIKOCTh, MOTYT obeciie-
auTh ee aH6prueli. B 3amaguoi Espome B 1973 r. Gx1o mpo-
M3BeIeHO 1261 6 mupn. xBr-u smexrpmueckoi aneprnn
B npmanume. (ech He JKaNeTh KANMTAJbHHX 3aTpaT) 3TO
Manas 9acTb TOH SHEPrHH, KOTOPYIO TEXHWYECKH BO3MOK-
HO B3ATH Y. Berpal CTpOETeJIBCTBO FHTAHTCKEX «BeTp;mon»
yme HAYaJIOCh.

Pacuersr moxasmBaior, 9TO Mancmaanbn'ylo aneprmo
BeTPAHOH [BHraTeab JaeT TOTA&, KOTAAQ POTOP YMEHBIIAET
CKOpOCTD BeTpa Ha OJIHY TPeTh. He mano gymars, 9T0 BeTpa-
HOIl JBHraTe]b [OJKeH .0073aTeIbHO KONEPOBATH MeJb-
‘momy. Bo3MokHO mpEMeneHme poTOpOB ¢ BePTHKAJIBHOR
ocbio Bpamenmsa. Porop, morasammmit ma puc. 6. 6, Moxer
aBaTh. MONHOCTH nopafxa 20 KBT. I[ocTonncTBo TaKOro
pOTOpa — ero He3aBHCHMOCTH , OT HAIPABIEHHS BETPA;
"neuoc'rarron B TOM, 9TO OH IPUrOAEH TOIBKO -TOrAA, KOTZA
cmia Berpa BejmKa. POTOpH TAKOro THIA M3TOTOBIAIOTCA
ABAMETPOM 5,5 M. -

, Bno.me,nonamo, 9T0 reHepaTOPHl, - paﬁo'ralonme 3a
chier Betpa, JOMKHK GHTH YCTAHOBJIOHH HA HEGOMBIION 110~
manu, HO BCe JKe Ha TaKAX PACCTOAHUAX APYr OT APYra,
uroGH' mx B3amMopeiicTeme He wurpaxo ponm. s TOro
qﬁoﬁm COBJATH dJeKTpocTaHmmo MommocThio 1000 MBT,
Hy;KHa IVIomajgs mopaaka 5—10 kw2

b
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I'maBa 7 , '
- @U3UKA BCEJIEHHOU

| MBMEPEHHE PACCTOSHHM 1O 3BE3]

B macrosmiee BpeMsA mOYTH HEBO3MOKHO IPOBECTH Ipa-
HEDy MeXJY acTpoHoMmueid m ¢mamkoir. [lo Tex mop, mokxa
ACTPOHOMEI, BPOJie KaK reorpadh, OrpaHAINBANUCEH OIHACA-
HHeM B8BE3J(HOTo He6a, mpefMer acTPOHOMHEHW MAjO HPHBIe-
Kan BEHEMaEMe QusmkoB. Opmaxo KapTEHHA PafEKaIbLHO
H3MEHHJIACh 3a IOCJENHH® JIeCATHIOTHA, B 0Co0eHHOCTH
mocne TOro, KaKk HaYalH IPOBOJUTLCS HAGIIONeHHs 3Be3N-
Horo HeGa co cmyrmmkos m ¢ Jlymm,

Ecnn seMmas atMocdepa He MemIaeT, T0O YAaeTcs HpH-
HATH BCO CHUTHAJH, ONPUXOAAMZEe K HAM CO BCEX YTOJIKOB
Bcenennoii. 9T0 B NOTOKE Pa3NAYHEIX IACTHI, B BIEKTPO-
MarHHUTHOE M3Iy9eHAe NPAKTHIECKH BCOro crmekrpa — OF
raMma-nyueit no pammososs. ‘Honoccansao Bo3pocanm Bos-

~MOKHOCTH Habmiofenns aneanﬂoro He6a H B BHAEMOM
casere.

N3yuenve moTOKOB 9acTHI X anempomammnoro CHeKT-
pa GeayciaosHO oTHOCHTCA K $pusmre. Ecam moGaBurs eme
K 9TOMY, UTO H3ydYeHHe KOCMOCA CTAJKHABAeT HAC CO MHO-
sKeCTBOM ABJICHMI, KOTOPHM IIOKa 9T0 HE YHaeTcs JaTh
‘ONHO3HAYHOTO HCTOJKOBAHHA, OCAU YIE€CTh, UTO ME MOKEM
¥ JO/UKHH OHTh FOTOBHME.K TOMY, 9T0. pu3uka Bcenennoi
MOKeT HPHBECTH K OTKPHITHIO HOBHIX 3aKOHOB IIPHPOJET,
TO CTAHOBHETCH ACHHIM, OYEMY HCCIe0BATEIAME 3B3AHOTO
Mupa ceifgac ABIAIOTCA PU3HKA — PU3EKH 1m0 0o06pasoBa-
HEIO' @ 00 METONY MHIILICHUA.

My HadmeM Ham 'Pasrosop o Bcenennoit ¢ Rnaccn-
YecKoil acTpoHOMEYecKo# mpolOsemni. Hak mamepmrh pac-
crogrna oT 3eManm Ko HeGecHmXx Ten? Celitac paccTosnms
po ConHma WM MiaHET H3MEPAKTCHA ¢ OUYeHb GOJNbIIOE TOu-
HOCTBIO ¢ IOMOIIBIO -pajmosIoKaTopos. Cpennee paccrosmue
o Conmma pasmo 149 597 8004-2000 M.
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Ho acTponoMsI cyMenz npoMepaTs PacCTOABNA BHYTPH
IVIQHETHOH CHCTEMEHl, a TakXke N0 Onmxaimux 3Besy (Haw
" xonsmuxcs or 3eman Ha paccrosHnd A0 300 cBETOBHIX JeT)
¥ 6e3 mOMOmMHU pafapa, MONB3YACH HOXHTPHIM B NPUHIALG
 MEeTONOM, Ha3KHBaeMHM TPUAHIYIAIMHACH.

Bnanm or mac maxommrcsa Bhicokas Gamusa. o6Gparscs
no Hee TpynHoBaTo. Hy, CKaKeM, OTHONAIOT HAC OT OAITHE
HempoxopuMuie Gonora. Hasemem spmrensHyl0 TpyGy Ha
Gamaio, pEKCHpyeM 9T0 HampasieHme. Temeps oTHemeM Ha
(HECKOJBPKO KHJIOMETPOB N0 HIPAMOH JHHEH, HePHeHHKY-
'asproit K HampaBnenuio Ha 6ammAI0, U TMOBTOPEM Hame Hal-
miofenne. Pasymeercs, Temeps mo OTHOIEHMIO K JaTCKOMY
neisaky - 6amAas GyneT BEAHA TWOX APYTruUM YriaoM. YTox
CMeIeHAsA "HA3HBACTCA NAPAJLIAKCOM; paccTogrze, Ha KO-
TOPOe Mbl OTheXaiH OT HepBOH TOUKA HaGaioAeHus, Ha3H-
Baerca GOasmcom. Ilapanmaxc umamepen, 6Gasmc H3BecTeH.
CrporM NpAMOYTONBHEIA TPEYrONIbPHEK B HAXOLEM PACcCTOA-
HEe A0 Gamaw. Bor aTEM MeTOHOM ¥ HOJIB3YIOTCA aCTPOHO-
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MHI, oIpefienAs napajiiakc, HaGmopas 3a CBETHJIOM H3
ABYX 00CepBaTOPHii, PACIONOMKEHHKX HO IpPAMOH Ha pac-
CTOAHAW, paBHOM paamycy Jemam. IIpm momomm crava-
Ja HeXUTPHX ‘NPACHOCO0JeHmii, a 3aTeM TeJIeCKONIOB acT-
POHOMH A3MEPAIH YIJIH MEKAY HAPABJICHHAME HA OTAECAbs
HHe 3Be3fH (pmc. 7.1). I o6parmam BEAManue Ha TO, 9TO
MOKHO OTHICKATH IPYNNY 3Be3f, KOTOPAfA NBHKETCA IO
nefy xax ommo menoe. C Kakmx mosunuit Hu Habmaiopait,
YIaIH M@Ky HAOPaBAeHHAMHA OCTAIOTCA TeMHU jKe CAMEIMH.
Ho cpenm stmx 3Besp 3agacryio HaXOJWIN KaKyo-RAGYIDb
OfIHY, KOTOpas SABHO CMeMmajach IIO. OTHONIGHWIO .K_CBOHM
cocesaM, IIpmiimMan ofEy W3 ¢HEMONBIKHEIX) . 3BE3]l KaK
GH 3a TOUKY oTCUeTa, MOKHO H3MEPHTH YTII0BOE CMONIEHHO
8Be3iH, MeHARNIe# CBOEe PACIONOKEHN® IO OTHONIGHHUIO K
HeW3MEHHOMY CO3BE3[HI0. - ITOT yrox cMemeRus HMeeT
CMBICH HAPAJIIAKCA.

Eme B XVII zsexe, nocne naoﬁpe'renuﬂ I‘ammeeM Te-
JecKOma, aCTPOHOMEI H3MEDWJTH MAPANIAKCH IIAHeT, Hab-
Jofiad WX CMEMEHAS HO OTHONMEHHIO K (HEHOABHEKHEIM)
sBeafaM. Torma mopcumrand, gro 3emius orcromt ot Conn-
ma Ha paccrogumz 140 maH. BM. ConceM HOILIOXaA TO0Y-

HOCTH!

Jlns BEBOOPYKEHHOTO 7233 B3AHMHOO pacnonomenne
8Be3q ocTaeTcsA Bceraa HemameHnmM. Ho npm _nomomz ¢o-
Torpadun 3Be3qHOrC HeGa ¢ PasHHX WMOSHIUA MOMKHO 06-
HAPYKATH HapajllaKTHIecKoe CMeImeHWe 3Be3f. Ecam cpe-
garb 7Be ¢ororpagmm Kakroro-ambo ydUacTHa 3BE3IHOTO
He0a ‘M3 OHON W TOH ke 00CEepPBATOPHE ¢ IPOMEKYTHOM
EPeMeHH HOJT0/ia, TO PACCTOAHTEe MeXKAY TOUKaMm HaGio-
menus Gymer pasro mourm 300 MaH. KM. ‘

Usmepenns_paccrosnmit o ‘3Be3f; ¢ MOMOMBIO pajapa
meBoamo:kHEL. IloaToMy cxema mamepenns, KoTopyio HiLIIO-
crpupyer puc. 7.1, Bnonme coBpemenHa.

Taxoro poja CHEMKE IPABOJAT HAC K 3ammqenmo, qrQ
€CTh 3BEe3JIHl, KOTOpkEe 3aMeTHO IepeMemaloTCs 10 OTHOIe-
HEIO K APYTEM 3Be3faM. Bruto 6w kpaiime HesormuHo mo-
MYCTATH, YTO CYMECTBYIOT 3BEe3[H NOJBWKHEE H 3BE3JH
menofBWKENe. Hanpammsaerca BWBOA, 9TO Te 3BESJIH,
B3aFIMHOE PACHOJOKeHHe KOTOPHX COXPAHUIOCH HEM3MEH-
HHIM, HAXO[ATCA MHOTO fianbine, eM Gayxaanomasn 3sesa.
HKax GH T0 Az GHII0, MBI IOJYIa€M BO3MOKHOCTD € HOMOIIHIO
XOpOmMX HMHCTPYMEHTOB H3MEpPATHh HAPAJJIAKCH MHOTHX
sBesy. ViamMepenns napannaxca ¢ TOTHOCTBIO A0 OFHOM COTOM
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CEeKYHAB AYTH GHUJIM NPOBEAEHH IS MHOTEX 3Be3;(. Oxa-
8AJI0CH, 9TO. OMWKaiFe W3 HAUX BAXORATCA Ha pacc'roann-
AX, GONBLIIAX ONHOTO mapceKa.

Onna HaPCeK ecTh PAacCTOAHEE, HAlONiee YIiIoBoe Che-
meHHe B onay CeKyHNY, ecE 3a (asuc B3ATh CpefHmil pa-
Aayc 3eMHO#A opOmrh..Jlerko .momcuATaTs, 4ro-- ozmn nap—
cex pasen 30,26 Tpmaanona KHJIOMTPOB, -

s #sMepenus,; paccTOAREE - 9aCTO nonbsyro'rcn ‘cBe-
‘TOBHME rogama. OnuH CBETOBO# IOA — HyTh, KOTODHIA
OpoiifieT cBeT 3a ro. Omm napcex paseH 3,26 cBerosoro

ofa. !

Hapan.nan'rmecmm Me'rop; npmuemm .0 pac,c'roanuii
‘IOPA/IKA COTOH CBETOBHIX JeT. A Kak H3MEPHTH DaCCTOSHUA
Ro Gojee ndiaexux. 3Bean? 3’1‘0 OKa3HBAaeTCA yiKe COBCEM HE
IIPOCTHIM AEJIOM, B YBEPEHHOCTH B IPAaBHJILHOCTH . IPHGIH-
 BUTeABHHIX OIEHOK (py4aThCcA MOKHO GoJbIei dacTbio
JHIOG 34 OXHY, 3Ha4amyio qadpy) I[OJIY‘I&GTCH coxocrasJe-
HHEeM Pe3yJIbTaTOB PAgHEIX M3MepEHMUit. '

Onur m3 cmocoGoB (a MX MHOTO, B y HAC HeT BOBMO)KHO‘
CTH Ha HEX OCTaHABINBATHCA) 3aKII0YAETCA B CAENYIOMEM.
Ecau m3Bectao paccrosEme, 10 3Be3AH R W BuIAMAas 3Be3f-
Has BeawImHa.m (Mepa  OCBeNEHHOCTH, CO37(aBaeMas 3Be3-
Roi Ha 3emae), TO, HONB3YACH 3AKOHOM, COTJIACHO KOTOpOMY '
HHTeHCHBHOCTH . H3MEHACTCA o6pa'mo IPOIOPIAOHATILHO
KBapary PaccTOAHUA OT nc'roqmma, MOJKHO BHIBECTH CJe-

RYIOMYIo d)opMyny A -
M= m— 51gR+5

_ 31[0(31’: M ec'ﬂ, TaK. HaswBaeMas aﬁconmnaﬂ 3Be3nnaﬂ Be-
AmYnHA. JTO BEJMYMHA,. KOTOPYIO mMejaa GH 3Besfa, eCaHm
Oh maxofmaach OT HAaC HAa HEKOTOPOM. CTaHJAPTHOM pac-
.CTOAIRMH, -XOTOpoe mpumHEMalT paBHEM 10 nk. )

* MH ¢ DOXHKEM OCHOBAHFEM IOJaraeM, 4To ara cbopmyna
cnpanennnna, m nad paaexnx ssesn. Ho xax e .Bocmoanso-
BATBCA [JA ONpefeleHNs PacCTOAHHA A0 3Besgu? Bor Ha
9TOM-TO CaMQM HHTePeCHOM BOIPOCEe MH, K COKaJeHHIO, W
HE MOKeM ofu’ranonmwa moxpoGHee: He XBaTaeT MecTa. B
Hdmeii ManenbKoif KHure. OKaskBaeTCs, 9T0 ANA HEKOTO-
POif xaTeropum 3pesy| yaeTCs MOCTPOUTH IPaduK, KOTOPHI
IOKA3KBAET, KAK MEHAECTCA OTHOMEHH® WHTeHCHBHOCTEH oI
POAeNeHHKIX {Iap AHHHUA 3BE3HOTO cmeKTpa B yHEKIUE Be-
amumes M. :Hy, a BHTOeRCHBHOCTH CHEKTPaJNbHHIX JIHHHK
acTpPOHJME ﬁsmepmh YMe1oT. \
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i1 HeKOTODHX 3B03J, KOTOPHE MePHOAAICCKA MEHAIOT
cBOH Gieck (OHE HPHHAIEKAT K KJIacCy TAK HA3HBAOMHIX
nedeny), MOKa3aHO, UTO CBETHMOCTH, T. €. BeJIMIHHA CBE-
TOBOTO IOTOKA, BAKTIOYCHHOTO B ©[MHUIE TEJIECHOTO YIia

(MOKeT OTHOCHTECA KaK K+00JAacTH CHOKTPA, TaKk ¥ K CyM-
MapHOMY H3JIYYeHHWIO), IIABHO BO3PACTAeT C yBeIdmdeHEOM
‘nepuoga. CeermoecTh, pasyMeercd, CTPOro CBA3aHA C BO-
amaeEo¥ M. Jina sTEX HEPEMEHHEIX 8BESK WX paccrosHme
2o HabiiofiaTels yCTaHABIHBAETCA CO 3HATHTONLHOR T0%-
HOCTHIO.

A Bor eme oj(Ha uyies, KOTOPOH MOKHO BOCTIONB30BATECH
‘Ana maMepeHus- «MacmTabay BceémeHHoi.

3sesnnt Beenenno# HO "pa3GpocaHH BO Bce.uennon Kag
monano. Ha HempemcTaBEMO OrpOMHEIX DAacCTOAHHAX OT
HAC 'PACHOJIOMCHH DPa3iHYHEe 3BO3ANHE cKomaenws. OHE
ABWEYTCA Mo orHOmeHmo K Comneunoi cmcreMe caMbIM pas-
BHM 00pasoM. JTO ABIKEHHe IOMOTAeT HaM ONPEJeIHTH
PacCTOSAHEA [0 3BO3NHHX CKoLeHuit. Ha IOMOIE' IpEX0-
rar shdext Hoimepa.

» (opMysaH, KOTOPEe MH paccMaTpHBand B 3-f Kumre,
cnpaBefEBH A A00HX KoueGammit. Ilosromy wacToTh
CIeKTPAJBHHX JUWEAA, HaGMONaeMble B CHEKTPE BBE3AHI,
II03BOAAIOT ONPEIeNATH CKOPOCTh €0 JBIKEHHs B HAIIPAB-
JIeHUH 0T 3ewnn min x meit. Tak rak ¢ B dopmyae -

v::v(i:i;-?)l-. - .

ecTh ckopocth ceera 300 000 k¥M/c, TO HOHATHO, UTO ABH:Ke-
HEE 3BE3JH. IOJVKHO OHTH HOCTATOYHO OBICTPHIM, a CIIEKT-
porpad momKem OHITH BeChMa BHICOKOTO KadecTsa i
TOro, 9TO0H MEL OGHADYHEIE CMemeHue cnempanmmx
anHmi.

IIponty 8aMeTHTh, 9T0 6CTECTBOMCILITATEND BIOIHO yBe-
peH B TOM, UTO BOTODON, HAXONAINWIHCA B HOJPAX BBE3JH
¥ 3aABIAIOMEA HaM 0 CBOEM HPHCYTCTBHH B 00'beKTe, Ha-
XOJAMEMCS HA HeBOOGPA3IMO KOT0CCANBHOM PACCTOAHMAR, —
DTO TAKOK K6 BOMOPON, KaK M TOT, C KOTODEIM MHI HMeeM
. flelo B 3eMHHIX ycmoBmaAX. Ecianm Gb 3Besfia moxomiacek, To
CIeKTP ‘Bofopofia 00a3aH GLII GH BHITIANETH COBEPIICHHO
TaK 3Ke, KaK CIEKTD, KOTODHH MH IOXy4aeM OT rasopas-
PAREOR TPYOKH. (BOT KaKOBA yBePeHHOCTH U3MKA-B ©JHH-
crse mupal). Ho nuEnm oxasmBaroTCs 3aMETHO CHBMHYTH-
MH, ¥ CKOPOCTH IaJaKTHK — 5T0 COTHH, & TO H JECATKH
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THCAY KHJIOMETPOB B CeRyHpy. Her coMHeBalommxcs. B
NpuBefieHHOM 00bacEeHuu. [la m xak commeBarscsa? Begn
CIEKTP BOJOPONA COCTOMT W3. O0YeHH (OJBHIOr0 9HUCJIA -JIH-
HUi, ¥ ME BU[IIM C{BUT He O[IHOI JMHNAY, 2 BCeX JMHEHA CHeK-
Tpa B coraacHm ¢ fopmyoit ,Iton.uepa.

Ho ‘ pepreMcs K U3MEPEHHUIO0 BBO3HHIX pacc'roamm
Haxyio momomps Moker oxasaTh HaM SHaHEe CKOpoCTei
nemkenns 3se3n? Bce mpocTo... HO, KOHEWHO, JANB B TOM
CIy9ae, eCAE MH 3aMeTHM, 9TO 3Be3ia 3a rofi CABHHYJIACH
(onmwrann 00 OTHOHMIGHWI0 K APYIEM 8Be3faM, KOTOPHE
B JAHHOM H3MEPeHHH MOKHO CUHTATh HENOJBIKHEIMED) HA
‘rakoe-ro paccrosmme. Ecam gyrosoe mepeMemenwme. 3Ee3AEI
¢ (mepUeHZEKYJAAPHO JAYYy CBeTa, KOTODHI A0 Hac Jo-
xonm) H3BECTHO, TO, 3HAA TAHTeBIHAJBHYI0 CKOPOCTh,

- HailimeM paccTosEEe 110 sBeansl R mo (popmyne

R@

Buecro ¢ mago TIOJCTABHTS- Bpenm, xoropoe ym.uo Ha mepe-
MEIIEeHre 8Be3IH. | !

Ho nosBoasTe, CKaskeT YmTaTeNh, Belb B (bopmyny BXO-
IUT TAHTEeRNWANHLHAA CKOPOCTh, 4 HANPABICHUE NBEKeHHA
3Be3[bl HaM He m3BecTHO. COBEPIIeHHO CUIpaBe/IKBOe BO3-

paxeHnne. HOSTOMy OPHEXOOATCA NOCTYHATh CJHCeHYIOImMHAM

d6pasom. Or6upaercs Goabmoe IACIO 3BE3NT C ONAHAKOBHIM,
NepUHojOM H3MEHeHHs CBeTAMOCTH. J{iA BCOX BTHX 3Be3J
BAMepIOT MydeBylo cKopocts. Oma Gymer RosebaTbes OT
HyJs (ecld 3Be3la NBIWETCA NEPIEHAUKYIAPHO JAydy) RO
MaKcEMyMa (ecaIH 3Be3fa BIKeTCA BROJNb ay4da). Ilomaras,

_9TO B CpefiHeM TAHTeHUaIbHKE H JyIeBhe CKOPOCTH OfAHA~

KOBH, MO;KHO IOJICTABATh B HAaNHCAHHYI0 BHIIe §opMyay
cpefiHe¢ 3HAYEHMEe M3MEPeHHHIX HAME CKOPOCTeH.

PACHII/I:PHIO]]IA}ICH BCEJIEHHAA

. B peay@fra're nA3Mepesnit pacc'roannn. MHEL MOKeM OIH-
chrh 3BesnHmit Mup caenyiomuyM obpasom. Habmopnaemas
Bcenennaa PasbuTa Ha OrpPOMHOE UHCIO 3BE3JHKIX CKOIJIE-

, KOTODHe moayumnn Baspamme ranaxtak. Hama Cou-
HeYHAsI CHCYEMA BXOXHET B I'alakTHKY, KOTOPYIO KaiKAHIA
pagen Ha webe. I1o Maewnmit Ilyrs. Hama I'anakraxa ameé-
er dopmy JECKa, muaMetp’ xo'roporo — OKO0JIO 100 THCAY
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cperoBux nxer. B Tanaxkfuxe uro-umGynn oxono 10! spe3q
pasunx TEooB. Coanme — ofHa W3 TAKEX 3Be3[], X HAXONHT-
ca Hame cBeTmio Ha mepmdepmn 'amaxTukm. 3Besar orna-
JIeHH JAPYT OT [pyra Ha OTPOMHEIe paccTogrdsa. PaccTosnme
MeX[y 3BesfiaMu B cpefaeM B 10 MAnNIHOHOB pa3 npesHmaeT
pasmep sBeansl. Jlaa Toro uToGh AOGMTECA AHAJOTHIHOTO
paspeskeHHs B BO3ZNYIIHOM IIPOCTPAHCTBE, Hafo OHIO GHI
YMeHBIIATH IIOTHOCTH Bo3Ayxa B 101 pas.
"~ UYro ke KacaeTcd B3aHMHOTO DPACHOJNOKEHHSA TaJak-
THK, TO 3[eCh KapTmua maad. CpefHAe pacCTOAHNA MEKLY
TallAKTHKAMY BCErO JHUIIb B HECKOJIBKO pas Goapime pasme-
POB CaMHX TaJaKTHK. ‘

. AcTpodE3AKE, MOTYT COOGIUTE OYeHH MHOTO ne'ranen o
XapaKTepe B3AMMHOIO JIBEKEHH 38037, NpHHAJJeKANIAX
onsoit ramaxtuke. Ha aToM M ocramaBimpaThca He -Oy-
meM. Opnaxo fJaske B KHHre, m3jaranmeid azGyry ¢maumxm,
MH He MOKeM IpoiTH MHMO OJHOTO HCKIIOUHTENLHO BajK-
Horo maGuionenmA. JoCTOBEPHO yCTAaHOBIEHO IO A3YYGHHIO
sderra [lommepa B cmekTpax,. DpHHAJJIEKAIMUX 3BE3aM
Pa3sHHIX rajJIaKTHK, YTO TAJIAKTAKY Pas30eralorcs «OT. HAach,
Ilpm sTOM GHIIO MOKaBaHO, YTO CKOPOCTH YAJMEHUSA Tajak-
TAKH TIPAMO NPONOPHUMOHAJBHA PACCTOAHOIO €€ «OT. HACh.
CaMEle RajieKAe BHAUMEE TAJaKTHKA [BIKYTCH CO CKO-
POCTAMH, TPEGIIKAIMEMEACA K IOJIOBAHE : CKOPOCTH CBETA.

ITogemy s mocraBHX B KaBHYKE CiIoBa «oT Hacy»? Jla mo
TOlf IpHYMEE, YTO B 9TOM YTBEP;KACHAH KPOETCA ABHO HEUTO
mecypasHoe. IlomoGHas mosmums Moria GH  YHOBJIETBO-
PETH AHMOIH YeMOREKA, BEPYIOIEr0 B TO, 9TO' FOCHOABL GOT
COTBOPMJ 3eMII0 M Pa3MeCTHJ BOKPYT Hee 3Be3fnl. Takas
KapTuHa OHa IPHHATA B [[DeBHME BpeMeHa ApHmcToresneMm
¥ TOCIOACTBOBAJA B CpefHHe BeKa. Bcelemmad mMena
TPaHHOH, 33 KOTOPHIME HPOCTHPAJIOCH LApcTBO Gora —
SMIApeH. X

Jlna coBpeMeHHOTO uesoBeKa COBEPIICHHO HelpreMiIe-
Ma Mbicab 0 Bcemennoit, mmeiomei rpammmsl. Ecam ects
rpaHAna, TO CPasy e CJefAyeT BOIPOC: a UTO HAXOJATCH
sa meit? Tar uro Hy:KHO ofofitmch Ge3 mpeACTaBIeHEA O
rparune Bcenemmoit. C Apyroft cTOpomH, HEKAK HeNb3s
IIOBepUTh, ITO 3eMiA Wiy -CoNHIe ABIAITCA 0cOOHMH Te-
namu Bo BcenenHoil. 9TO ABHO HPOTHBODEUAT BCEM CBefe-
HEAM,; Ao0NTHM acTpofmamkamu. Ho BeJlb FaJAKTAKA Pa3-
Geratotcs «ot Hacy! Hak MoxkHO npuMmpmin’c aTuM PaKTOM
Hamy TpeGOBAHMA K MOJeTH Bcenenaoit? Xormm, 9roGH .y’
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Hee He OHIO rpaHEN; 'KenaeM, 9To0H oma Owura Gonxee mam
Menee OnHOPORHA; TpeGyeM, uroGm kaprumaa  Bceememmoi:
€ TOYKY 3peHds oburarens 06O 8BE3JIE Gra o;mon "
TO# e. | : :
, I/In'rennem‘yanmaﬂ He00X0UMOCTE B- cymecmonanun‘
TaKoit MOJeIH mpHBeJa JitEmTeiiAa K CHeAyIOmEMy tbyn-f
namemamnomy saxmogenmo. -I'eomerpna Eskanmpa, xo-
TOpOH MEI C yCHeXOM HONb3yeMCS B OGHJCHHOH IKUSHE,'
HecIpaBe/aBa, KOrAA- Pedb HeT O HemPefCTaBEMO KOJIOC-,
CalbHHX - PAaCCTOAHHAX, ¢ KOTODHIME M. CTATKHBAGMCS,
{Ipn HmayIeHEH 3BesfiHOro Mupa. OTkas or. reoMeTpHm Es-
KJIF/Ja 03HAYAET OTKA3 OT BArMANHHX Mofeneit Beenennoit.
Hy wto e, He B mepshiii pas HaM _PacCTaBaTHCA C BOZMOZK-
* HOCTBIO narnﬂnno npenc'rann'rh cebe OKpy:Raomuii Hac Mmp..

Hpoc'rmsmncr, ¢ reomerpueit EBkanma, ME MosKeM mpefi-
NOKUTH MOJENh Bce.nelmon, KOTOpaAg OJHOBPEMEHHO fAB-.
JATCA 3aMKHYTOR U B TO e BpeMA He EMeeT HW IPAaHAM,
HE neHTpa. B Takoit Momenn Bce TOUKH npoc'rpanc-rna 6y-
'RYT PABHOIPABHHIMI. -

Ha mepsmit B3raaA MoO’KeT MOKA3aThCA, UTO 3ﬁnm'renn
TpeGyeT OT HAC 0YeHH GONBIION JHePTBH. Mu Tak UpHABHK--
-JIE, 9TO JB@ MApaJJIeJbHHE JUHAH HEKOIZA He Iepecexa-

_I0TCA, 9TO CyMMa KBajpaTOB KaTeTOB paBHA  KBafpaTy
i f;nnomnysm; Ilpusuran... Ho, nossoarre, BCcmOMHETE
ypokm reorpadmm. Ha rmobyce, m3oGpaskaiomeM 3eMHOM-
map, JUHEA IMEPOT IapajaeasHH. A Ha reorpadmaeckoi
xapre? B BlipaBe cmpocmTh, H2 Kapre Kakoro Tmma. MGo .
reorpaguieckme KapTH CTPOATCS Pa3IAIHHIME cmocobamm. -
Ecanm m3o6pasuTh 36MHOM map B BOAe ABYX WOJAymiapHi,
'TO TapajIeNd NepecTaHyT OHTH NAaPAJIeNbHEIME: Ecnu
TpHGerHYTs K TAaK Ha3HBAeMOR HPAMOYrOJBHOM TIPOeK-
JIA¥, TO DACCTOARMA MEKAY MHPOTAMH IEPECTAHYT Gmn,
.pasasiM. Hakas yx Tyr reomerpms- Epkampal :

Ecnm jxémaere, To Moxere yGemuThcs, 9TO TeopeMa
Hmbaropa morepnena Kpax. Ha kapre BarkpeiimmXx aBma-
nmemh A n?06pa3u.n tpeyronsruk (pmc. 7.2) Mocksa —
Hefinrayn - Jlonnon. Bu6pan ero moToMy, dYTIO Ciay-
waiftHO OH HA Kapte B TOYHOCTH OpAMOYroNbHHIE. 3BaunT,
c‘ MMa: KBajJ{paioB: KATeTOB JOJUKHA PABHATHCA KBAXpPATy

rhnorenyss, HKak O6m ne -tax. Cumraiire: paccTOAHEA
Mockzsa. — JIonnon 2490 kM, Mocksa — Heitnrays 10 130 kM
n Jlongon + Keitnrayn 9660 xm. He paGoraer Teopema,
HE TOf 'rca ama reoue'rpna st reorpa(bmlecnon KapTH.

189



.. Pae. 7.2.

v

3aKoHH TeOMeTpPHE HA ILIOCKOCTH, nsoﬁpamammen 3enmon
map, OTAHYAIOTCHA OT «OGHYHEIXN,

PaccmatpuBasg reorpadmueckyio Kapry nonymaplm,,
ME BHJEM, 9TO y Hee ecTb «kpas». Ho Bexs sro mmmosms.
Ha camom fiexne, ABArasch no mMOBEPXHOCTH 3eMHOTO IMapa,
MH HOKOTHAa He mgobepeMcsa HO Hecymec:rnymmero «Kpas
Semmmn.

Cymec'rByeT AHeKJIOT. . Manenbmm CHH JiimmTelina
cmpamumsaer orna: <Ilama, mowemy Tt Tak 3HaMeHHT?»
Oten orseuaer: «MHe moBeso, A mepBHiA o6paTun BEEMA-
HHe Ha TO, 9TO }KYK, IOJ3aA IO rJI00ycy, MOKeT 00OTHYTH
€r0 II0 SKBATOPY M BEpHYThCH B HCXOAHyI0 TOuKy». Ho-
HeUHO,. B Taxo#l ¢opMe orkpurma mer. Ho mepemectu sro
coobpakeHwe HA TPeXMEpHOe HpPOCTPAHCTBO BcenenmHoir;
YTBEPKIATh, UTO OHA KOHEYHA HW 3aMKHYTa HamopoGme
BBYMEpPHO# IOBePXHOCTH, OTpaHHYMBAIOIMEH I'a00yc; cie-
JlaTh M3 3TOT0 BHBOJ, UTO Bce TOUKE BcexenHoir cosepmen-
HO PaBHOIPABHH B TOM K€ CMBICJIe, 9T0.M BCe TOYKH IOBEPX~
HocTH riaoGyca,— pasymeercs, 910 Tpefyer HCKJIIOYH-
TeJAbHOM WHTEJIEKTYANAbHORX CMEJOCTH.

Orciona Taroe 3axmouenne. Ecnm MH, semaane, HaGI0-
aeM, 4TO BCe FaJaKTHKW OT HAC paseraiorcd, TO W IKH-
TeJb NJIaHeTH 1000 3Be3gs OyAeT BHACTH Ty Ke KapTHHY.
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. On npmxeT K TeM 5Ke aaxmoqemmu 0 XapaKTepe JBIKCHHA
3BE3[(HOTO MUPA U M3MEPHT Te ’Ke CaMble CKOPOCTH Tajlax-
- THK, 9TO M OGHTATeNb Semum,

Mon;em. Bcenennoii, mpepnokenmas OHHMTEHHOM B
1917 T AIBJIAIETCA eCTECTBOHHHM CJEJICTBHEM paapabo-
TAHHOM MM TaK Ha3mBaeMoi- ofmed Teopmm OTHOCHTEIH-
HOCTH (Ty 9acTh TEOPHH, KOTOPYI0 MH HBJIOKWIA B TI. 44
MHA3HBAIOT CHeNAANLHOI).

Opnaxo JfimmrefiH HE IpeNmONaral, 4T0 3aMKHYyTas

" Bcemennas MojkeT H3MEHATH CBOH DasMepH. ‘970 MOKasad
‘B 1922—1924 rr. coserckmit yueHkl Ajexkcarnp Anexcan-
nposms Dpupman (1888—1925). Oxasamocs, 410 Teopus
TpebyeT mubo pacmupenus Bceelennoit, 1uo sepexyomux-
¢A pacI@penmil # c;xaruif. Bo BcsAiKoM cydae oHa He MOKeT
6urp crarmeckoit. Mui mMeem mpaBo mpEEATEH d10GyI0 W3
9THEX [IBYX TOUEK 3PEHHs, T. €. TG0 HPE/NON0KATE, ITO MBI
muBeM ceffuac B smoxy pacmmpenns Béenemmoii; xoropoii-
IpeJecTBOBANN UePei0BARMINeECH CKATHA W PACIIMPEHNsA,
\JIHﬁO JONYCTHTH, 9T0 BcemenHas HeKoe BpeMs TOMY Hasaj
(ero MO’KHO paccUBTaTh, OHO .OKa3HBAETCA PABHHM He-
CKOJBKAM JNeCATKAM MUINMAPAOB JeT) HmPefCTaBlIANa CO-
Goli «xocMEYeCKOe AfIO», KOTOPO® B3OPBANOCH W C TeX
Iop pacImpsAeTcH.. - '
. 'Hapmo oTYernmBo mORHMAT®H, UTO' BapHaHT HAUATHHOTO
3PHBA BOBCe He CBABAH ¢ NPHHATHEM COTBOPEHHMA MHDA.
Mosker GHTH HONBTKE -3ardAHYTH CIAMMKOM JANEKO BIie-
pen E Hasaj, a TaK/Ke Ha CIHIIKOM GOJIBIINe PACcCTOAHAS
HEeIPaBOMEPHH B PaMKaX CYIECTBYIOIEX TeOPHil.
PaGCMOTpEM B COOTBETCTBHH CO CXeMOi, IpefcTaBiA-
mmenca ceitgac pasymnon, TaKoil mpocrodi mpmMep. Ms- .
‘MepseM KpacHOe CMeImeHHe CHEeKTPAJbHHX JHHH{ H3Iy-
_ Uenms1, NPAXOAAMEro K HaM OT JajeKux raraxrak. IToxs-
. sysch Qopmynoir Jlomaepa, omeEMBaeM CKOPOCTH [(BEIKe-
HuA rajnakTeEk. YeM faasime oT HAC TRJAKTHKE, TeM GRCTpDee
onm nBWKyTcA. Teneckon coolmaer CKOpOCTH pasberaHums
Bce Gouee 3 Oosiee JaleKMX TajdaKTHK: JECATh THCAY KANO-
MeTPOB B CPKYHAY, CTO THeAY Kmiomerpos... Onpmako aro-
iry BO3PACTAaHMIO BHAWECHWH CKOPOCTH HOJUKEH HACTYIHTH
‘tipenen. Benp ecim ranakTEKa JBIKeTCA OT HAC €O CKO-
ﬁoc'rmo CBéTa, TO MH ee B OPHHIUIG HE MOKEM YBHETh!
gacTOTA CBETA, BHUHCAAeMam mo gopmyne [ommepa, 06-
parmres... 'B Hyab. Or Taxoi TaIaKTHKE CBET 0 Hac HO
noxonh'r. ' :
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KakoBH jKe MAKCHMAJBbHEE PACCTOAHWA, KOTODHE MHl
cyMeeM H3MepHTh, KOT[a B HANIEM DAaCIOPSIKEHHH OKa-
MYTCA cBepx3aMeuaTensHEe npuGopu? Homeuno, onen-
Ka MokeT GOHTHL cyryGo mpmOiamsmrenbHoit. Bo BeakoMm
ciaydae jKajioBaThCA Ha TO, 9TO MH He MOMeM 3ariAHYTbH
HOCTATOYHO JNAJEeKO, YK -HOKAK He IPHXONATCA: UHCIO,
0_KOTOPOM HJeT peds, H3MOpSeTCA MIJIHAPNAME CBETO-
BHX Jer!

Yro e kacaerca eme GOapmux paccrosnmit, TO pas-
TOBOp O HUX, BePOATHO, JIMINeH cofiepsKanua. Moxno cka-
8aTh W TaK: B PaMKax cerommmnnx OpeACTaBIeHAl pas-:
TOBOD 0 PacCTOAHMAX, GOMBPIMMX MATIHADPOB CBETOBHIX JIT,
NHINeR (E3MIECKOTO CMHICHA, MOCKONEKY HENb3S: npe;uxo-
JRATH CHOCO0 M3MEpeHHsA.

Hexno o6cromT s1ech BIIOMHE AHATOTHIHO TOM CUTyanud,
KOTOpas BOZHHKIA C TPaeKTopmefi IEKTPOHA: ee HHEKAK
HeJb3A H3MOPETH HPOCTO HOTOMY; 9TO npe;(c'ramenne o
Hel He lmee'r CMBICTIE, . )

OBIAA TEOPHA OTHOCHTEJBHOCTH

" CitengaibEasA TEOPHA OTHOCHTENbHOCTH IPHUBENa K He-
06X0EMOCTH BBECTH IIONPABKH B 3aKOHH MeXaHOKH JJIA
Ted, ABMKYINAXCA CO CKOPOCTAMH, OJU3KEME K CKOPOCTH
csera. O6mas TeOPHA OTHOCHTEJIHHOCTH BHOCHT NONPABKH '
B TPHBHYHKE NPEJCTABICHAA 0 HPOCTPAHCTBE, KOTNA PEUb
mrer 06 OTPOMHKIX PACCTOAHHAX. Nmenno mostomy pas-
TroBOp ‘00 9TOH Teopmm yMecTed B IJaBe, nocnmnennon
¢usuxe Beemenmoii. .

OGmas TeophA OTHOCHTENHLHOCTE TOKOHMTCH Ha Cie-
OyiomeM IpHENMIE: HET TAKAX OJKCOePEMEHTOB, ¢ @O-
MOmMBIO KOTOPHX MOKHO OO OH OTIMYATH JBHIKEHHE '
TeJ HOA AeCTBHEM NOJA TATOTEHHS OT NBHKEHHA B COOT: |
BeTCTBYIOIAM 06pasoM o000 panHoi nennepunanwon'
cacTeMe OTcuYera. | :

PaccMoTpEM HECKOJBKO ‘TIPOCTeHIIAX nplmepon Mz
HaXO[AMCSH B Jmcb're KOTOPHIA najiaeT BHA3 C yCKopenneM a,
BrimycTuM u3 pyKH IMapuK & cooﬁpasnm Karoi xapax'rep
Oyner mMerp ero_majeHwe. Haxk TOoapKo mapuk Gyrmer BEI-
OymeH, HAYHETCA, C TOUYKA 3PeHHA WMHEPHHATBHOTO -Ha-
Oxonarens, ceoGonmoe mamenume ¢ yckopenmeM g. Tax
Kak audr majgaer ¢ yCKOpOHHEM @, TO YCKOpeHHWe II0 OTHO-
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menmi0 K noxy aufra 6yner (g—a). HaGmonatenn, Haxo-
mnammiica B audre, MosKer ONHCATH JBHCHHe najaemero
TeJda OpPHE OOMOMY YCKopenwsa g'==g—a. Vuaue rosops,
HabaofaTels B augTe MOXKET He TOQBOPHTDH 06 YCKOpEeHHOM
ABMKOHAN {nmdra, (HBMEHHBY YCKOpEHHe no:m TAKECTH
B CBOEll cHCTeMe..

Teneps cpaBHAM ABa qurm. Onm-r U3 HOX Henommm-
HO BHCHT HaJ 3eMieif, a {PyToi ABMKETCS B MeJKIITaHeTHOH
' flycTOTe C YCKOpeHHEM ¢ IO OTHOmEHmO K aBesfiaM. Bce
TeJNa .B HeMOABWKHOM Haj 3eMueil ampre oGmajgaror cuo-
coGHOCTHI0 -cBOGONHO majaTh ¢ yckopermeM g. Ho raxoit
bKe CIIOCOOHOCTBIO 0GJIANAIOT TeJa BHYTPH MEKIIAHETHOTO
aadra. Onm 6y;1y'r «nana'rb» ¢ yCKOpeHmeM —a ‘HA «THO»
amdra. .

‘Brxomat, 910 AEHCTBHE MOAA TAKECTH | npommemm
YCKOPEHHOr0 JBY/KEeHHA HEOTIAYMME. ‘

Hoserenne Teqa B yCKOPeHHO ABHKymeics cmcreMe
KOOD/HHAT PABHO3HAYHO THOBEJ(EHWIO TeJa B- IPHCYTCTBAM
9KBHBAJGHTHOTO HOJA TamecTH.~ OHAKO 3Ta DKBHBAJEHT-
HOCTH MOKeT- GHTh IMOJNHOM, ecaH MB OrpaEmimM cebs
HaGMIOenuAME Ha HeGONBIIMX YYACTKAX HPOCTPAHCTBA. |
IleiicTeaTenpHO, mpefcTaBEM cefe «impT™ C JAHEHHBIMH
pasMepaMu "IOJa B THCAYM KaaoMerpoB. Ecam rtakoi
ApdT HEMOABYIKHO BUCHT HAX 3eMHEIM MIAPOM, TO ABIEHUA

- t
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B HeM OYAYT NPOHCXOHMTH HHAUE, YeM B TOM clI§9ae, KOTAA
ampr Oymer ABAraThCA ¢ YCKOpPeHHEM @& IO OTHOMICHWIO
K HENOJBIJKHEIM 3Be3faM. OTO ACHO W3 pmc. 7.3: B OXHOM
CIIyuae Tela NajiaiT Koco Ha [H0 aufTa, B APYyroMm caydae —
OTBECHO, :

Takum 0o6pa3oM, NPHHIAN SKBUBAJCHTHOCTH cnpanep;-
AWB KA TeX 0('heMOB HPOCTPAHCTBA, B KOTOPHX IONE
MOKHO CYHTATH ONHODORHEIM.

IIpuunEnR SKBEBAJICHTHOCTHE NOJA TATOTEHHUS ¢ HYKHEIM,
oGpasom noxa6paHHOl JOKAMBHOE CHCTeMOil oTcYeTa MpH-
BOJUT K_BAKHOMY BHIBOAY: LOJIe TATOTeHHA _CBABAHO C
KpPUBH3HOM NPOCTPAHCTBA X HCKaXKeHHEM XOAa BPEMOHH.

JBa maGmiofiaTens 3aHATH H3MEDeHHeM DACCTOAHAA H
. IPOME;KYTKOB BpeMenm. Vx mmrepecyior coGuTHA, mIpo-
mcxopAmue Ha Bpamalomemca aucke. Opme maGmogarens
HaXORMTCA Ha JHCKe, a APYyroi HemojpmieH (IO OTHOIIE-
BEI0 K SBespgaM). BnpoueM, paGoraer TOABKO TOT HCCiae-
AOBATENb, KOTOPHI 'ABIAETCH, TaK CKasaTh, KHETENEM
macka. Henmopsmwxemit HaGmiofaTens JINMDb CalefuT 3a pa-
6oToil cBOEro KOJLIETH.

epBriil ONKT. 3aKM09AETCA B M3MEPEHAH pannanmoro
PacCTOAHAA, T. . PACCTOANAA MEKAY ABYMA HpeAMeTaMHu,
YCTAHOBJCHHHME Ha ORHOM M -TOM jKe pajayce AHCKA Ha,
PasHHIX pAcCTOAHMAX OT neHTpa. VaMepenme mpomsBo-
HHUTCA OGHMHKIM €HmOCOGOM, a HMEHHO: MeKYy KOHIAMH
HHTEPECYIOmero HCCIef0BATeNel OTPe3Ka YKIA/iBACTCA
CKOZIBKO-TO Pa3 CTAHJAPTHAS THHEHKA. C Toukm 3peHus
" 000X WCClefjoBarTesief, AaUda JHHEWKH, PAcCIOIO0KeHHOM
NEePIeHAHKYIAPHO HAIPABJICHUIO ABI/KEHNA, OJ[HA U Ta JKe.
ITosToMy ‘MeXQy HAmUMA [BYMA WHCCIEAOBATENAMH HE
BOSHEKHYT PasHOMIACHA IO IOBOAY HHH PajHaIbHOTO
oTpesxa.

Temeps ruTens uCKa mpuCTymaer Ko BTOpOMy OIIHITY. -
O= KejaeT M3MEPHUTH [VIHHY OKPYKHOCTH. JImmeiky mpu-
XORHUTCA YKJIANKBATH BIOAbL NBWKeHusa. Homeumo, Hajuo
YVUATHBATH KPHBHSHY OKpYykHocTH. IlosTOMYy maMepeHwe
clieflyer OPOBOAMTL IPH IOMOINE HEOOJBINOM - JIHHOHKH,
 TaR, 9TOOH [IEHY KacaTeAbHOr0 OTpesKa MOKHO Onlio
npupaBHATH, AiumHe Ayrm. HaGmopatenrm He CTAHYT cro-
PUTH O TOM; CKOJNBKO Das, yIOKEJIACh JHUHeHKA N0 NiH-
nme okpyxuocTH., Ho TeM He MeHee BX MHEHHA IO nonony
OMAHK OKPY/KHOCTH .pasoinyTcd. Befir HENOABEKHEIA
mabmiofaTenp GyAeT CUMTATh, 9T0 JHHEHKAa COKPATHIACHy

494



OOCKOABKY . B 5TOM BTODOM OLEITe OHA pacnonomena BHONH
fBIREOHAA.

Wrax, pagmyc oxpymnocm IR oﬁonx naGaroparenett
Of{HH H TOT Ko, & [VINHX OKPY/KHOCTH PasHasl. Henogsmx-
-HHii HaGMIOJATeNs NPUXOAUT K BHEBOAY, dTO dopmyaa
JUTHHBL  OKPY/KHOCTH 2nr -umepepHa. s MeHA, cramer
HeHONBIKHEIA HaGaIofaTeds, JIAHA OKPYIKHOCTH MEHbII,
gem 2nr. :

9101 npm«ep MOKA3HBACT BaM, KAK TEOPHSA .OTHOCH-
TeAbHOCTH IPHXOAHUT K OTKA3Y OT eBKIHIOBON reoMeTpHm,
wm (970 “To e caMoe, CKA3AHHO® APYIEMH caoBaMm) K
IPeACTABJeHNAI0 00 ‘HCKDUBICHUN . NPOCTPAHCTBA.

Auanornqnme «0esobpasusa» HPOM3OHAYT W C UYACAMH.
Yack, 3aKpemsIeHsHe Ha DABHEIX DPACCTOAHUAX OT OCH
BpameHHsd, HAYT C Pas3j@IHOM CKopocThio. Bee omm 6ymyT
MATH MeJJieHHee, YeM HemoJBImKHEe dack. Ilpm arom 3a-
Mefenme TeM Goibme, WeM .faibilie OT IEHTPa AUCKA Ha-
xopaTcA dack: HemomgpwxHEH HabiofaTens CKaker, 4To
MONB30BATECA UaCAMH M JHHeHKAMH, €CIH JKHBOIb HA
RUCKe, MOKHO JIHIIb B TOM CJAYydae, €CIM HaXORUIIbCH
Ha Ompefie;eRHOM paccTosnmE or nentpa. Ilpocrparcrso n
BpeMs 001ajlal0T JIOKAJIBHEIME OCOGEHHOCTAMM. :

Tenepr BCIOMHEM 0 HPHHNHIG SKBEBAJEHTHOCTH. Pas
TdKHE JIOKAJNELHHE 0COGEHHOCTH BPeMEHH ¥ IPOCTPAHCTBA
HPOABIAIOTCA HA BpamaomeMcst [UCKe, 3HAYWT, TAR He.
NPOTEKAOT ABNEHUA B B moxe TArorenusa. C puckoM aeno
006CTOUT TaK Ke, KaKk M ¢ JudTOM, H300paKeHHRM Ha PHC,
7.3. Ycxopednoe ABWKEHHe HEOTAHIUMO OT [BICKEHHA B
mojie TATOTEHHs, HAIPABICHHOr0 B CTOPOHY, OGPAaTHYIO
VCKODEHHIO.

* TakuM obpasoM, meam,noe HCKPHUBICHEP IPOCTPAH-
CTBA ¥ BPEMEHM DPABHOCH/BHO HANWIMIO NOJA TATOTEHHA.
., 3aMrHyTOtTH Beenennoif, 0 KOTOPOH mJa pedn B mpPejH-
aymeMm uaparpade, HECOMHEHHO MOMKeT pPacCMaTPMBATHCH
Kag ToaTBep:keHHme o6mell Teopmm orHOCHTeaRHOCTH. O~
gako umTaredp JOKEH HMETh B BHIY, 9UTO IHMIOTE3a O
3aMKHYTOCTH 'BCeJeHHON He ABIACTCHA HA CErONHA eJ{UHCT-
BeAHO BOZMOKHOI.

'VIMe@TCA BO3MOKHOCTH H3 XHTPOYMHEX ypannexmﬁ
offhieit Teopmm OTHOCHTENBHOCTH BHBECTH CTPOTEM MATe-
MATHYECKHM PACCY/KNCHUEM DAN KONMICCTBOHHMIX CJEf-
cremil. OifumiTefim IOKa3anm, 4UTO, BO-HIEPBHX, IPOXOAA
s6ausn Conmha, myum cpeta FOIUKHEL OTRIOHATHOA. Jlys,
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gaymuit B HenocpercTsenHo# Gamsoctn or Commma, Roa- .

’eH OTKIOHEMTHCA Eav 1,75". Wamepemms manm Benmammy
1,70. Bo-Bropmx, op6mta muaaHers: Meprypumit (Bepmee,

ee mepErenuil) KOJUKHA MOBOPATHBATHCSA B CBOEH ILTOCKOC-
Ti. Pacder moxassBaeT, 94To 3T0 NepeMeIenne JOIKHO GHTD

pasHO 3a cronerde 43". MiMenno Tarkoe 4mca0 m fal0T HaG-
mionennsa. W eme ofgHO nmpejcKasaHWe, KOTOPoe OHUIIO ‘HOA-
TBEPK/IEHO OMBITOM: (hOTOH TpaTAT HHEprmio (a 3HAvMT, Me-
HAETCA 9acTOTa CBETA), IPEeofioJieBAs CHIH TATOTEHMAA.
O6mas TéOpl_Z(H ‘OTHOCHTEJIPHOCTH ABNACTCH OJHUM H3

BeJIMIAAMNX 3aBOEBAHAR YenoBedeckoro Mumuienusa. Ee .

CO3JlaHME CHI'PAJ0 OTPOMHYI0 POJb B PAa3BUTHH BSIIAJOB
Ha BceneHnyo ¥ PeBONIONEOHH3EPOBAIO (HIAKY.

3BEBIEI PASHOTO BO3PACTA - .

.@usuxa Beemennoit maxozmTea B cragme GypHOTO.pas-

puTHsA. Ee HEKaK Heib3s HA3BaTh 3aBEPMIEHHOM 00JACTHIO
HAYKH, KaK, CKa)keM, MEeXayHKy MajHX CKOpOCTell Him
repmopuuamaky. IlosToMy He mCKalOUeHO, YTO HpH HC-
caefoBaHum 3Besf] GYAYT OTKPHTH HOBHE B3aKOHW HpH-
pomst. Iloka Taxkoro me mpomsomuo. Hak Ok To Hm. GbLIO,
KapTEEa Bcenemnoit, _KOTOPYIO BpeMs OT BpeMeHm Habpa-
CHBaeT TOT HJM HMHOW (UBEK B NONYJspHOHE cTaThe, BCe

BpeMﬂ Tepnm ‘m3Menenmsa. Tak uro m TO, UTO I PACCKA3H-

BaI0 B BTOE maBe, BO3MOKHO, 6y11e'r nepecMo'rpeHo gepes -

JeCATOR-TPYTo# JeT. .
¥:xe [aBHO aCTPOHOME! nonumann, 970 3Be31E OHBAIOT
pasuste. Ilpu rioMomu Teneckona, cuekrporpada m maTepde-
poMeTpa yaaeTcA ompeneNnTh MHOFO QU3MYECKHUX BEIMUNH,
KOTOpHE MOTYT OHTL BaHECEHH B IACIOPT 3BE3JHL.
Kak MoKHO momaraTe mo aHAJOrWH C 3€MHBIMH ONEI-

ramz (cp. ¢. 12), xaparTep cexrpa ompejenser TeMuepa-

Typy nosepxuoct: 3Be3arl. C aToit TeMmeparypoit ojHO-
3HAYHO CBs3aH HalmiogaeMuli nser 3pe3ftl. Ecam TemMnepa-
rypa 3000—4000 K, o mBer xpacHoBaTHii, ecam 6000—
7000 K — sxexroBarteii. Bienno-romyGhie 3Besgs mmeloT
remmeparypy cauime 10 000—12 000 K. Briigsa B xocMmgec~
KHue OPOCTOPH, (UM3NKE HAIIA 3Be3fil, MAKCAMYM H3Iy-
9eHHA KOTOPHX JeKHT B 06n1acTd PEeHTTeHOBCKEX W [lasKe
. raMMa-aydeit. 9To 03HAYAET, YTO TEMUEPaTypH 3BESK MO-
T'yT. [OCTATaTh ¥ MIITHOBOB KeIbBHHOB,
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' Ipyroit ‘BakHO! XapaKkTepuUCTHKOH B3BESAH ABIAETCH
CyMMapHAs BHEPrHA - JOCTHTAIONEro FHAC CHEKTPa. ITO
CBeTEMOCTE 3Be3fn. HouoccaapHble pasinmauss B CBeTH-
MOCTH MOTyT OHTBH CBA3aHH C pasMepoM u Maccolf 8Be3HI,
C ee Y/IaJeHHOCTHIO OT HAC W C ee TeMIepaTypoi.

Uro KacaeTca XUMHYECKOTO COCTABa - 3Be3[, TO OHH
TPeACTaBIANT - cC060d B OCHOBHOM ' BOJ{OPOIHO-TeJHEBHE
nnasmu. . CogHOE — O0CTATOYHO THNWYHASA -3Besna. Bro
XuMAYecKHil coctaB ompefeseH GoJiee . MW, MEHee TOYHO
H3 BEJ|a COEKTPOB M H3 TEOPETHYECKEX DACYETOB DHEPrum
umsnydenus. Bopopox .cocrasaser 70%, remmit 29%. Ha-
nomio ApyrHEX sieMeHTOB mpumxopuTcs oxoxo 4%.

B armoctepe mMHOrmx 3me3n OuaE~0GHAPYKEHH CHJIb-
Hble MATHATHES NOJIsA, B THICAYA pa3 O6JAbMAe MATHATHOTO
moas 3emnn. PacckaskpaeT.o6 9TOM BCe TOT 7Ke CLIOKTpaib-
HH aHANH3, TOCKOJIBKY cnempa.nmme nUEAR pacmen.na—
IOTCS B MATHATHHIX HOJIAX: * .

Mesxapesnnan cpena paspeskeHd 10 HEMBCAAMHX Ipé-
memnoB. B -opHoM KyOWY9ecKOM CaHTEMeTpe KOCMOCa HAaXO-
.g@TCA ofmH arToM. Bcmommmre, wro B 1.cM® Bospgyxa,
KOTODHIM ‘MHE JHINEM, Haxopurcs 2,7- 10 momerya. Ilpm-
BOJleHHAsA IUPpa — CpPeNHAA.’ Cymec'rnyxofr oGaacTa - mpo-
CTPaHCTBA, I'le IIOTHOCTH- Me;K3BE3HOTO Ira3a CYIIeCTBEH- -
HO BHIIe cpefHeii. KpoMe rasa Ml BCTpeyaeMCA 1 ¢ IBLIBIO,
KROTOpag cOCTOMT W3 gacTmueK pasmepom 10-4--40-% cm.’

Cnenye'r OJIATaTh, YTO 3BE31H 00pa3yoTCca W3 rasoBo-
nunesoii cpesn. Ilox BimAHEEM cHA TATOTEHAA HEKOe
o6naxo HaYMHAET CTATHBATHCA B map. Yepes coram THCAY
76T OHO COKMeTCH, A TeMIepaTypa 3Be3jEH HOBHICHTCA H
cpenaer 3BesNy BEAEMOHE ma HeGocsoge. Pasymeercs, aro
BpeMsi CHJIBLHO BABHCHT OT PasMepOB H COOTBETCTBEHHO
OT MacCH crymamomerocsa objaxa. .
~ G mpopo/KeHEeM CKATHA TeMIEPaTypa B HeApax 3Be3- -
‘WH pacter m JOCTHTAeT TAKOI0 3HAYCHHA, IPH KOTOPOM
HAYMHACTCA , TePMOsiepHas peaknusa. Jerwpe aapa aro-,
MOB BOJOPOfla IpeBpamaioTcsi B sAApo artoma rejma. Ha-
mOMEEM, 4T¢ npad sToM 4,0339 a.e.M. deTHpex aToMoB BoO-
appona mpeBpamANTCS Bv4 0038 a.e.M. remus. aneme'rcﬂ
omeprus, oxsmsanenTaa 0,0301 a.e.m.

Briroparme Bomopopa, KOTOpoe IPOHCXONHET B nem-_ '
pé -3BE3/IBI, MOMKET IPOAONKATECA PasHOe BPEeMs B 3aBH-
cuMocTH 0T ge MaccH. [das Comnnma aro Bpems pasHo 10—

20 mapg. Jw; TaxoB mepmop craduapEOrO cocTosAHms 3Be3-
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mit. CHel TpaBUTANUOHHOTO NPATS/KEHNSA YPaBHOBEIIWBA-
10TCS BHYTPEHHAM RaBICHHEM IOPATHX AfeP, KOTOPOe IEI-
TaeTcA pasayTh 3Beaxy. Tax 4To 3Be3fa — 3TO HEYTO BPOjeE
6a/II0BA €O CHKATHM rasoM. TOJBKO POJNB CTEHOK' COCYHA
GepyT Ha celA CHIE TATOTEHHA.

Horpa samack BOROPOJHOTO TOPIOYEr0 HAYHYT NpH-
X0EUTh K KOHIY, BHYTpeHHee RaBieHHWe ociabmer. fAmpo
3Be3Ibl HAUHET CHUMATHCH.

" Yro 3xe mpomsoiifier fansme? — COPAIIMBAEM MH Y Te-
operura. IIpofienaB cOOTBETCTBYIOMEE DPACUYETH, TEOPETHR
0TBEYAeT, ITO JajIbHeHIaA CYAbOa 3BOBIH 3aBUCHUT OT TOTO,
yaacrcd JE eli mim HeT cOpocHTH ¢ ce6A BHEMHIOW 06o-
nouxky. Ecam Takoif mpomecc OKasKeTcA BO3MOMKHEIM ¢
Macca SBe3JiH CTaHeT pasa B iBa MeHbme CoiHpa, To TOI-
fia CO3NafyTCA CHIH, CIOCOOHEE IPOTABOCTOATH TIPABH~
ranmoHEnM. OGpasyercs MajeHbKas 3Besfga C BHCOKOM
TeMIepaTypoil HoBepXHOCTH. ¢ HABHBAIOT GENEHM Kapim-
HOM. . : . ‘
Hy, a paxeme? Omars-Taxkm cynn6a sBespsl ompepe-
aserea ée Maccoir. Ecam Oeamii Kapiamk HMeer Maccy
MeHbIIe, 9eM HoaTOpPH Maccw Counna, To oH Oymer Mem-
JICHHO YMApaTh ¥ HAKAKHEX APaMaTH9eCKHX COOHTHH He
npousoiiner. Pagmyc OymeT yMeHBIDaThCA, TeMIepaTypa
pajaats. B KOHIE KOHIIOB KapJWK HpEeBPATHTCA B XOJIO/-
Hyi0 8Be3ny pasmepom ¢ 3emmwo. TakoBa «rumGemn» Goin-
mMUHCTBA 3Be3f. . ~

Ho ecam macca Genoro Kapiamka, o06pasoBaBIIErocs
mocjae TOro, KaK 3Be3fa ¢ BHIOPeBIIEM TONJIUBOM cODO-
cuia ¢ ceGa 06009KY, GObIIe HOMYTOPA CONHETHRIX MACC,
TO CKATHO He OCTAHOBHTCSA HA CTagum 0€JI0oro KapimKa.
OJEKTPOHH CONBIOTCA ¢ MPOTOHAMH, B 00Pasyercs HeATPOH-
Hasf 3Be3[a, paaMep KoTopoit GymeT m3MOPATHCS JHWMb Hec-
KONBKEMHE JeCATKaMu Kuiaomerpos. Heiitponmas 3pesfa.
MOUKHA, WO pacveraM, EMeTh TeMIEPaTypy HOPAAKa e~
CATKA MMJLUIMOHOB KEJIbBHHOB. MaKCEMyM ee H3JIyYeHAA
JIeKHUT B 00JACTE DPEMTTeHOBCKHX Jydei.

Mu pacckasanu, 4To ROJIKHO IPOHBOUTE CO 3BE3[OIL,
ecnyu eit ymacTca cOpocHTH ¢ cefs BHEIIHIOI O00OJOYKY.
Ho MareMaTmuecKkme ypaBHEHAS HO NHWKTYIOT HEOOXOmE-
MOCTB 9TOr0 pasfesanmsa.” Ecam sxe HeGecHOe Tell0 €OXpa-
HAT Maccy nopsagKa Macck CoHNa, TO FPABRTAMOHHOE NPH-~
TA/KeHMe NPOCTO YHWYTOKAT 3Beafny. Ha mecte; re Griaa
8Be3fla; OCTaHeTCA WepHas AHIpA, '
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Ha raxof ke cTanmm c;RATHA JOKHO HPOM3OTH yHE-
UTOIKEHNe 8BE3NH W I0YeMy MeCTo, Ifie OHA naxommacb,
HOXYYNAO0 HA3BAHWE UEPHOM JLIPHI?

BemovemM crreflylomyio mpocTyio 3aKOHOMEPHOCTH, HA
KOoTopoit ocnonanm BANYCKH PAReT, YXOAAMHAX C. 3emait
B KOocMoc (cM. 1-10 Krmry). UTO6GH HOKHEYTH 3emio, By~
Ha cKopocts 11 KMm/c. Be.ummna 9TOil cKopocTH onpep;e-
JAGTCA yPaBHEHHeM

-,

M
, = 2?71—' .

s (l)opMme SICHO, UTO II0 Mepe C:KATHA Imapa onpe-
HeJIeHHOR MAcCH CKOPOCTh, ¢ KOTOPOi#l pakeTa MOKeT yii-
TH. B KOCMOG G TaKoro HebecHOro Tena, GyNeT BCe BpeMs
pacrz. Ho sexs npeneasraa ckopocts pasaa 300 000 xm/cl
Ecun. sBeagumit map sagaHHO# MacCHl COMKMeTCA A0 IIa-

PHEKa, pafayc KOTOPOro pasem - '
: : R= 2y-555500 warje *
To BHODATECA W3 TAKOI0 TIapa CTRHOBUTCH HEBOSMOYKHEIM.,
Wnsmvu cioBaMu, B MecTo, rie GhIa 3Besyia, MOKeT IPHATH
Bce, ITO YTOAHO, B TOM THUCJI8 CBETOBOH JIy® WIM XYY APYTOr0
© DNIeKTPOMATHUTHOT0 H3NyIeHMs, a BHOPaTHCA U3 JIHIDH
me ymacrca., Cormacmrech, 94T0 HA3BAHMe (IepHAA TPy
BIOJHE YMECTHO. Herpynno OPUKUHYTH 110  HAOUCAHHOR
dopmyiie, uTO YepHKIe MHIPH ¢ Maccami ot 3 1o 50 conneu-
HHIX Macc OYAyT mMerb pasmepsl or 60 mo 1000 xm. ,

~Teneps' A OCTAHOBIIOCH 0OJiee WM MeHee HETAJIBHO
Ha mMOMCKAX YePHKX FiIp. Koneuno, qutaTenp MoeT cKa-
,8Th, UT0 9T0 YACTHHIH BOHPOC, KOTOPOMY He CIIEJ0BAJNO
;6 yAenATh BHAMAHM® B MaJeHBKOH KHHTe, IOCBAMEHHOMR '
Bceit pmanre. Ho Mue npencrapisercsa moyIATeNHHEM CaM
MeTox DOMX0fa K 9TOMY NOHMCKY. TajJaHT eCTeCTBOMCIHTA~
desiss M IPOABIAETCA B TOM, UT0OH HaiTA CIOCOOH KOCBEH-
HHX JOKaaTeJqbCTB CIPABE[IMBOCTA MOMeJNH, CBOMCTBA
koropoit He MOTyT OHTH JOKa3aHl HENOCPEJCTBEHHO.
.1 3apjada ‘ HeACTBHTENPHO KajKeTCHd Ha IePBHIH B3TAAN
ﬁemuosepno ‘CHOMKHOH, ecam He Hepaspemmmois. Pasras-
[eTh 4epHO® HATHHIIKO pasMepoM B 1000 xm ma memmo-
BepHO GosHmAX PaccTOAHMAX He O cnny camomy xo0po-

memy ‘upn py.
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Coserckuit pusux f1. B. 3exsgosuu Gomee gem 20 ner
HA3af INPEeNIOKAN HAJATH IOHCK YePHHIX WP, MHCXONA
M3 mjed, 4TO MX NPHCYTCTBMe Ha HeGe MOKHO BIHEATH
HA OOBEfIeHW® HAXOAAIUXCS NOGNA30CTE BHIHMHX Tel.
BuecTe cO ¢BOMMHE COTPYAHEKAMH OH HA4ajJd CHCTEMATH-
YecK@i MPOCMOTD 8BE3[HEIX KATAJOrOB C TeM, 9T00M HaiTH
BHAMMYIO 3Be3[y, BpPamaMIIYIOCA OKOJO dEePHOH HHIDH.
Taxas 8Be3fa [OJJKHA BHITJIAAETH OJUHOUKOH#, 3 ee Bpa-
IMeHA® NIpPHBEfeT K TOMY, 9TO CHEKTpaJibHEe JIMHEE Oy-
OyT HEepHOXWIECKM CMEIAThCA B KPACHYH WA CHMHION
CTOPOHY B 3aBHCHMOCTH OT TOr0, ABIJKETCA JHA 3BE3Ja
OT HaC WIHE K HaM.

"B a1y paGoTy BRIIOYMIACH nccnenonarenu n npyrnx
cTpaH, ¥ G0 HalifleHO HeKOTOpOe 9uCI0 BpoAe Ol HoA-
xXonAmux 38638, V3 BeqWuWHH HONIEPOBCKOTO CMeMeHW:
MO}KHO Ipy00 OIEHHTH -MacCy .3B€SJH, OKOJO KOTOpOH
HPOMCXOAUT BpaleHAe BUAUMOTO CHYTHAKA. DHim o0r106-
PaHHl HEBH[[MME® KaHJWAATH, Macca KOTOPHX GhIa B TP
pasa Gonpme Maccn Commma. Taxmm oﬁpaaoM, peun me
MOIJIa MATH HA O 0eIHX KapiuKaX, HHE O nem'ponm.lx 3Bes-
nax.

1 Bce e >TOro Henocra'mtmo JAA YTBEPKACHUA, UTO
TaKasA DKIOTHMUECKas CHCTOMA, KaK UepHasa Ampa, aeHcT-
BATENBHO cymecTyer. ONIOHeHTH MOIJH BHCTaBATH Ce-
pHI0 ApPYIHX O0DBACHeHWH NEPHONAYECKOTO nonneponcno—
ro CMeImeHAA.

OnHAKO AMEeTCA OfHO ABJEHHE, no'ropoe ‘MOYKHO npn—
8BaTh Ha moMomb. [lesio B TOM, 4TO YepHag AEIpa obnanaer
cnocoﬁnoc'rmp BTATHBATHL B ceGd ras W3 CBOEr0 CIYTHHKA.
Ilpm majeHww ‘B 4epHYI0 REIPY- 9TOT Ta3 NOMKEH CHIBLHO
pasorpeBaThcsa W M3aydarh penrtrenonckme aydm. Ilpaspa,
TAKYIO ’Ke OTTAKKY rasa NPOH3BOAAT A HOHTPOHHEE 3BE3-
nH, | 6ensle Kapamkm. Ho mx, Kar ckasaHo -BHINE, MEl MO- -
eM OTIMIHMTh OT- YepHOH BIPH TI0 BeJIMIMHe MACCH.

Concem memaBRHO Ohuta Hafiiena 3Bes3fa; YROBIETBO-
pAomas BceM 'rpe6osanmm  KOTODHIM MOTKeH mOpId-
HATHCA CUYTHHK UepHOH JAHIPH. 3a-9TAM OTKpPHTHEM, 6e3
COMHEHWs, IOCHENYIOT HOBHE JKCIIEPMMEHTH H.JeTaJbHEE
TeopeTHIeCKHe pAacueTH, Nedb KOTOPHX — IPeJCKa3aTb
0COGEHHOCTH PEHTTeHOBCKOI'0 CHEKTPA, ACXOAANIErO M3 OK-
PyXKeHAA dYepHoi AmpH. Bamxaiimee Gynymee ToJKHO
HOKa3aTh, ‘HACKONBKO IACTO ST NOPABHUTONbHEIE «Teman”
BCTPEYAITCH BO Bcenenﬂoﬁ Ecrs. ocHOBaHEA mONAraThy
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9T0 BO3MOYKHO cymec'rsonanne KPYIHEIX ‘GepHHIX AHDP ©'
9epHEIX MHHE-IHD ¢ Maccoi mopagka 10 r. Taxme mrrpsr
PasMepoM MeHbUIe aTOMHOTO AApa MOTYT HEOKEAAHHO IIO-
ru6EyTh, BOBBPATHB 3AKIIUEHHYI0 B HAX sHePrmio. A ee
AOCTATOTHO_ JUIS TOTO, 4TOGH YAOBNETBOPATH B TEYEHHE MHO-
_ THX JeT Bce HYK/IH Bemun B snepruu. Haxas Benuxonennas
TeMa A aBTOPOB Haytmo-q)amacmqecnnx pomamoB!

'PAIMOACTPOHOMHUA -
| . o o
Ha ¢ororpagum, xoropas mpusefera Ha pmc. 7.4,
maobpakeHa napaGonmueckas panamoanteEEa. Omna q)oxy-
CHpYeT Najialon(ae Ha Hee NaPaJIeIbHKe Aoy Im. Jlyan
coﬁnpam'rcﬂ B TOYKe, I[|e NOMeImEeH CHeqAAJBHEA HpH-
eMamk, Jlajee cHrHan yCHIUBAaeTCA PagHOTeXHHYECKUME
cmoco6amm. IlapaGonmaeckas anTeHHA, HOKa3aHHAS HA PH-
CYHKe, YCTAHOBIGHA B rOpofie Apdenncéepre- (OPT). C no-
MOIBIO 3TO#f AHTEHHK CTOMETPOBOTO RHaMeTPa BEAYT COB-
MEeCTHHE HCCIeJ[0BaHUA yqerme MHOTHX CTPaH, B TOM TAC-"
jle E COBETCKHe.

IonoGHsie aHTeHHE! oﬁnanam'r nopaame.nbnoﬁ 'IYBOT-
surenpHOCTHI0. IloBOpaumBas mx Tak, ITOGH OCH 3epKama
cMoTpena B HHTEpeCylomeM HAC HANDAaBIEHWH, MH B CO-
CTOAHHUE YJIOBHATH MOTOKH dHeprumu mopaaxa 10~28 Br.c/M2.
(@anTacTouno, me mpaspa Jm?!

PapmoactponoMusa npmsena kK (QYHAAMEHTAJbHHM OT-
RpHTHAM B-o6nactm ¢usmka. Beenennoi. \

Pannorenecxonm ycranosnens ga JIyne m Ha HeKOTOPHX
COyTHEKAX. "Takum 06pasoM, HOTJIOMEHEE U OTpaKenwe -
2IeKTPOMATHATHHIX BOJH aTMocdepoit mepectaeT 6uTh mpe-
IaTcTBHEeM AuA HaGmionarens. Iloka 9To mMeroTCa ABA «OKHAY
/B 9JIEKTPOMATHATHOM cmexrpe. OfiHO M3 5THX OKOH HpPOIYyC- .
"Kaer BHJUMEHI CBeT, a pYroe — DAJMOHBIYYeHAE B Ipe-
feNax AMMH BOJH OT 2 cm (15 000 MT'm) no 30 m (10 MT'n).

Tloroga-fe BauAeT Ha PaAHOACTPOHOMHYECKHe HaGio-
penus. Pagtone6o (BREITIANuUTY COBCeM MHAYE, UM TO, Ko-
TOPHM MBI 7[106YGMOH HOYBI0.

Papumomsiyuenne KocMOCA — He OYeHDb CHIBHOE, H €TI0
néyqerme CTayo BO3MOKHHKIM Jumb Gaaropapsa (benome-
HANBHHM YCHeXaM DaJimOTeXHHKH. HocTaTouno ckasaTh,
qro- paguomBaydeHue CONHNA B MINIIAOHH pas MeHbHIE
oo MOmHOCTH, YéM HBIY9YeHH® B CBETOBOM JAMANAsOHe.
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Puc. 7.4. . -

W necmorps -Ha 3T0, Ge3 pafAMOCHEKTPOCKONMH MHl HE
CMOrJA 6Bl YCTAHOBHTH MHOTO BKHEIX (pakToB. Tar, Gomb-
Iyl pOJb B HOHEMAHAU NIPONECCOB, NPOTEKAIOMHUX BO
Bcesnennoit, wmrpaer m3MepeHWe OCTATOUHOTO W3JIYyUeHHs
B3PHIBOB (CBEPXHOBHRIX» 3BE3[. ' :

Heiirpanbastiii Bogopox manydaer cMJIbHYI0 BOJHY AIHA-
ot 21 cm. Usmepennme HHTEHCUBHOCTH BTOTO PafHOHM3NY-
9eHHs I03BONWIO HabpocaTh KapTHHY pacIpejiesieHHs
B KOCMOCE ME3BE3THOT0 ra3a W HPOCIEAWTh 33 [BUKE-
HHEM Ta30BHX . 00JaKOB. '
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‘Haiineno Gonpmoe 9HCIO PaAmOTANAKTHK M KBA3apoB,
-~ KOTOpHe HaXOAATCA 0T HAC HA mpeieabHo GoabmuX Habuio-
JiaeMEIX paccTosHHAX. JloCTaTOYHO CKABaTh, UTO KPacHO®
CMeIeHne H3ITYICHNSA, NPAXONAMET0 OT STUX, HCTOYHHKOB -
mocrmraer shawenma — 3,5. Hpacroe cMemenue Ompeyie-
JseTCA Kak OTHOMEHAE PA3HOCTH UPHHATOH U MCHYMEHHOH
OAEH BOJH K BeluYdge HCUYMEHHOHR [AJAHH BOXHH. Tax
4T0 pasmocTs B 3,5 pasa ﬁonnme, 4eM [JIFHA BOJHH H3JIy-
9eHAA. . .
PajiHoMeTONH NO3BONANE BArMAHYTh HA CaMyi0 OKpa-
y Bcenennoii. PajgmoacrponoMmueckne HCCIIe/IOBARHSA
HO3BONWIA Pasobparscsa B NPEPOJE KOCMEYECKHX Jydeil,
nocTynalomnx K HaM H3 Heﬁecnux TPOCTOPOB.

.

KOCMUYECKHE JIVUYHU

- MccmemoBaHmsA, KOTOpHeE Ceiffyac MOMKHO ¢ yAoGCTBaMH.

HOPOHW3BONATH B KOCMOCE, JOKA3HBAIOT, ITO HA HAINY 3eMiIio
HEOpepHBHO NafaeT NOTOK ANePHHX YaCTHI,, ABIKYN{AXCSH
€O CHOPOCTAMH, HPAKTHICCKA DAaBHEIMA CKODPOCTH CBeTa.
Hx smeprms: Aesxmr B mpepenax 10°—10% sB. Omeprusa.
nopspka 10% 5B mpesocxonaT Ha BOCeMb HODA/KOB SHEP-
TRH, KOTOPHE MOMKHO COBNATH B CaMBIX Momlmx YCKOpPH-
Témax! .

.B 'OCHOBHOM NepBHUHEE KOCMEUECKHE® JyIH coc'rom"
m3 nporoHoB (oxomo 90%); kKpoMe IPOTOHOB B HAX HpH-
cyTcTBYWOT B Gonee Tayxeasie sapa. Pasymeercs, cramkm-
BafgCh C JPYTEMH MOJEKYJaMH, aTOMaM#, ARAPAMHA, KOC-
MEYeCKHe_JY9A CHOCOGHE! CO3[ATH DJIEMEHTADHHE TACTHIE -
'ptex TEHoB. Ho acTpodumsWKOB HHTEpECYeT HepPBHUHOE
maxyuenne, - Kak cospfaiorcs NOTOKH dacTmi, o6Gaaga-
jommx Takoll oHeprmeii? I'me mexaT WCTOYHEKE BTHX
gacTan?

JIocTa'roqﬂo naBHo OmI0 Mokasano, aro me Ceunue
ABIAETCA OCHOBHHM HCTOYHHKOM KOCMHYECKOTO H3IY-
gepna. Ho eé.rm TaK, TO OTBETCTBEHHOCTh 3a CO3JAaHHe KOC-
MI9eCKEX leqeu HeNb3sd NEePeJIOKATHh B HA APYTHEe 3BE3JH,
HOCKOJBKY B HPHHIAIIC OHH HEYeM He OTIHIAIOTCA OT Conn-
na. Kro sxe ‘BumoBar?

B mameit Tanaxrmre cymecrsyer HpaGosmpmas Ty-
MAaHHOCTH, HOTOpas 06pasoBajach B De3YJNBTATe B3PHBA
speafH 8 1094 r. (me Hago salmuBarb, 4TO yqenme CACRAT
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8a 8Be3JTHHM HeGoM He ofmy ThHCATy ner). OmuT DOKAa3BI~
BaoT, YTO OHA fABJIACTCA HCTOYHHKOM 'PAAMOBOJH U HCTOY-
HEKOM KOCMEYECKHX YacTHL. JTO COBHAJICHWE MNaeT pas-
rafKy OorpoMHO#.9HEPIEH KOCMHYECKHX HpPOTOHOB. [ocTa-
TOYHO JOOYCTHTH, 9TO 3IEKTPOMArHETHOE HOJe, 00pa3oBas-
meecss B pesyJabTaTe B3PHBA 3BE3[(H, UTPaeT POIb CHHXPO-
TPOHA, W TOTfa OTPOMHAsA DHEDPruA, KOTOpas Habumpaercs
vqacTHNel, MyTemecTBYOMe IO CHMPAAH BOKPYT JIHHHMK
MarHuTHOM MHEAYKNAM HA OPOTSIKEHAH THCAY CBETOBHX
JIeT, MOJKeT JOCTEIHYTH TeX cimn’racmqecnnx nudp, KoTOpHEe
ME OPHBEJHA.

PacueTsl mOKa3HBA0OT, 9T0, IPOJETEE PACCTOAHEE, paB-
HOe HOmepevHAKY aameit TamaxTErm, kKocMmueckas gac-
THI]2a He Mojyker HaGpaTh smeprmm Gonbme uyem 10%° »B.
Bupumo, 9acTEON ¢ MaKCHAMAJbHOH 9Heprmelt NPAXONAT

-K HaM ¥3 ApYraX rajakTHK.

Pasymee'rcﬂ, HeT HUKAKO# HEeoGXOmEMOCTH no.rmra'rr,M
YTO TOJBKO B3DPHIBH,3Be3[{ MPUBONAT K IOABJCHHEI0 KOCMi-
geckuX vacTak. JlioGhie 3Be3HEE HCTOYHWKM PAAFOBOJE
MOTYT 6HTH op;nonpemenﬂo HCTOYHAKAME KOCMHYECKHX
Jrygeit. .

CyImecTBOBAHZE ' KOCMEYeCKHX Jrydeit 65110 o6Hapy-
JKEHO elle B HaUajle HAMeETo BeKa., YCTAHOBHB DIEKTPO-
CKOIIN HAa BOBAYIIHOM IIape, MCCAE0BATeNs. 3aMedal, 4ro
paspAfiKa SIEKTPOCKONA Ha GONBIIMX BHICOTAX HAET 3HA-
YUTENHHO 6mc'rpee, 9eM eclH 9TOT CTapHHHHIA npnﬁop,
okasaBmuii GEBMKAM HeMaJo YCAYT, HOMEmEH HA YPOBHE
MOPA.

Crano ACHEIM, 9TO BCEerja HNPOMCXOMAIIMIA CIaj JACTOY-
KOB 9JieKTPOCKONA HE ABIATCA CIIENICTBHEM HECOBEDIIeH-
cTBa IpEGOpa, & eCTh Pe3yAbTAT AeHCTBHA KAKHX-TO BHEM-
HEX (aKTOpOB.

B 20-x rogax ¢msukm yme TOHUMAJIN, 9TO MOHH3aLMS
BO3AYXa, KOTOPAsA CHAMAJA 8apsAR C DIEKTPOCKONA, HECOM-
HeHHO BHE3eMHOr0 IIPOMCXOAeHEA. MmuianimxeH mnepswiit
yBepeHHO_BHICKA3aJ'TaK0e IPE/I0N0KeHAe | JAJ ABJICHHAIO -
ero COBpeMeHHOe HA3BaH@E: KOCMMYECKOe H3JIydeHwe.
~ B 1927 r. coserckuit yuenmit . B. CkoGenpuuia mep-
BHIA NOAY9HJI (I)o'rorpad)mo cJIe[0B KOCMHYECKHX Jydei

‘B MOHU3AaTMOHHOM Kamepe.

OGHYHHME CHOCOGAMHE, KOTOpHE Mbl ONMCHBAAE Pa-
Hee, GHa OIpeJiesIeHa HEPrHs KOCMHIeCKUX YACTHIL. Oxa
OKa3ajaach OrPOMHOIM,
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I/Iayqaa npnpony xocmmecxnx nyqen, dmamm c;(e-
Nand pAf 3aMeYaTeNLHHIX OTKphITHd. B 9aCTHOCTH, CY-
MECTBOBAHAE NO3UTPOHA GHIIO [0KA3aHO MMEHHO HTHM IIy-
-reM. Tak e TOYHO B ME30HH — YACTAIH C Maccoi, mpo-
Memy'roqun MEKAy MaccdMH OPOTOHA W DJIEKTPOHA,—
6nnm BHepBHE OOHAPYKEHH B KOCMMYECKHWX JTYdYax.

HUccnenoBanma KocMuYeCKAX Jydeil TPOKOKAIOT OCTa-
BaTECS OfHHMM W3 YBICKATENBHHX 3aHATHH (USHKOB.

) . * *
¥ . *

| .
’ Heaanepmennoc'rb ac'rpodmamm nenae'r prmmm 1Y)
H3JI03KeHV® B OJHOA riaBe HeGONBIIOH KHWTH, HeJb KOTO-
poil — BBeCTH UmTaTeNs B KPYr OCHOBHHIX (aKTOB T Hpei
¢nsmaeckoit maykm. fl smGpaa ms ¢msmueckmx mpolieM,
Kacaomuxcsa BceleEuno#t, 1@mp HECKONBKO BOIPOCOB, KO-
TOpHE® Kazanuch MHe Ham(oJee MHTEPECHBIMH.
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