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BOo3HNKHOBEHHE H NOCTENeHHOE pPa3BHUTHE
TEOpPHH , KBAHT''.

(HobeaeBckas peub, unTaHHaa 2 unions 1920 r. B [lIBeackoiti Axamemun Hayk B Crokroasme).

[lepesood ¢ nemeurxozo Ba. Cemenuenxo.

Ecam 4 npaBuIbHO MOHUMAK CMEHCI HPUHATOT0O MHOK Ha CEroaus
0053aTe;1bCTBA MPOYECTh NYOJIMYHHN JOKJIAaN OTHOCHUTEJILHO MOUX palcT,
To AyMai, HAYTO HE MOJMKET JyY4lle COOTBETCTBOBATH BHIOJHEHHID 3TOH
3a139d, BaMHOCTb KuTOpPoH IHOX9epKHBaerTcs IJIA MeHS YyBCTBOM 6Jaro-
JAapHOCTI K BEJIHKOAYIIHOMY OCHOBATEJI 3TOr0 yY4pe:kKAeHHsA, KaK IO-
IHTKa HabpocaTh BaM B OOIIUX YepTaX MCTOPHI0 BO3HHUKHOBEHIIS TEOPHH
KBaHT M JaTh BaM NPHOJIH3MTEIbEYD KapTHUHY PpAasBHTHASA BTOH TeOpHH
J0 HACTOSLIEro BpeMeHH U ee TellepellHee 3HAaYeHHE IJA (PU3IHKM.

' OrassgHBasch HA BpeMeHa, Jeskalllde NBadlaTh JeT TOMY Hasald, KoTJa

BIIEpBHE H3 I[eJOr0 PSAJa ONHTHHX (PAKTOB HAYAIM BHPHCOBHBATHLCA II0-
HATHEe M BEJINYHNHA KRAHTH J2HCTBHSA M Ha JOoJTrHil NIBIIJIHMCTHI IINTb,
ITpUBeIIINHH, B KOHIe KOHIIOB, K €€ OTKPLITH, TO KasKeTcsa MHe Temepb
BCe 9TO HOBOM MJI0:Tpaudell K NaBHO NOKasaHHEHM CJa0BaM IéTe, 4ro
YyeJ0BeKk ommuOaercs, MOKa OH eTpeMurTca Boepeld. ! Bcs HanpAmeHHAN
paooTa AyxXa Morja OH MOKA3aThCA HPHIEKHOMY HCCIENOBATENO TIIETEOH
M Oe3HalexHOH, ecrm OH HHOIZA IOpasHTeJbHHEe (aKTH He JAaBaJil
eMy B PYKH HeOIIDOBEDMRMMOro NOKA3ATEILCTBA TOT0, YTO OH B KOHLE
CBOEro TepHHCTOr0 M H3BHJIHACTOrO NYyTH, N0 KpaliHefl Mepe, X0Th Ha IUAr
npaénasarca K ucrnae. IlpecaenopaBue onpefeqeHHON IIeJy, OPHBIEKA-
TEJLHOCTS KOTODOit He MepKHeT OT HepBHX Heylad, ABIAETCS HeoGX0TH-
MO HpeINIOCHJKO, XOTA JajeKo He 3alloroM, I YcIexa.

Hnsa meEs Takolf nmeapw yske JaBHO OHJIO pelleHHe Bolpoca o
pacupeaesleHNH SHEPriyM B HOPMAaJbHOM CHEKTpe JYYHCTON TENJOTH ').
C rex mop, kak I'ycraB Kupxropd mokasaid, UTO CBOMCTBA TEMJIOBOro
H3JIYIEHUA, KOTOpOe o0pa3yercs B IIyCTOM IPOCTPAHC1Be, OI'PaHUYEHHOM
JIOOHMII PaBHOMEPHO HArpeTHMH IIOIVIOIIAJOINUMH M H3AYJalOUUMH Te-
JaM¥, BUOOJHE HE3aBHCHMH OT NPUPOAH STHX Ted, OHJO IJOKa3aHO CY¥-
lIecTBOBagAe HeKOTOpOlt yHHBepcaJbHONl (GYHEIMH, 3aBHCALIEH TOJBKO
OT TeMIOEePATYPH M JJIMHH BOJHH, HO HHKOHM 00pa3oM He OT 0COGEHHHX
CBOMCTB KAaKOTO-JINO00 BOIeCTB&; M OTHCKAHUO 3TOIl 3aMeduaTeJbHON (YHK-
AN CYJanAa0 6oJjiee TIy0OKOe IIPDOHHKHOBEHHE B CYLIHOCTH CBA3H MEMRAY

-

1) Jy4n pasiud AKX IBETOB,-T.-6. PASIHIHHX XIXH BOIH, COXEPKABT JEIEKO HE OIHDAKO-
. BOC KOJHYECTBO daeprud. Lipd NOBHMERHA TeMiuepaTyps (olbmad 9acTb SBBPTEE CMemmaercs
K IyJaM C MeEbmel XABAOYW BOrHH. B BHIAMOM COEKTpe TAKAMA IYYaMHU ABARIOTCA roiyOue o

¢duoderonse. MaTaMartH9ecknM BHPAMKEHHEM BTOTO ABIAETCA Tak HAS3. ,38R0E cMemeduda“ Daua.
Ifmix. nepes.
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PHEeprued X Temmeparypoli, cBsS3w, KoTopas ABJASETCA IJABHOU npolJe-
MOYf TepMOOWHAMHUKM, & CAENOBATEJIbHO H BCell MOJEKYIApHOU (HUIUEH.
Jlas pemenms 5Toft 337aUM He OCTABANOCH KHOTO HYTH, KAaK BHODATH
U3 BCeX DasIMYHHX, BCTpedallUIuXcs B IpUpoIe, Teld, KAaKoe-EnOyIab OXHO
C OollpefelleHHON HCOYCKATeJIhHOU W DTONJOIIATEIbHONM CHOCOOHOCTRIO II
BHYHCIUTh CBOHCTBA TENIOBOr0 H3JAYYCHUS, HAXOJAIIEr0Cd ¢ HAM B CO-
CTOSSHUI paBHOBecHa. Torma mo Teopeme Kupxrodda asTH CBoicTBA He
TOJKHE 3aBHCETH OT CBOMCTB Tela.

Texow, oco6eHR0 HPHATOABHM IJA 3TOI IelHW, IIOKA3AJICI MHE JH-
HeHHHN ocuniaaTop l'eapuxa l'epTia, 3aKoHH W3JIy49eHUS KOTOPOI0 NPH
JAHHOM YHCIe KolebGaEWH He3aJ0Jro A0 9TOTO0 OHJM BIOJHE YCTaHO-
BIeHH ['epTrem. Ecam B oycroM IIpoCTpaHCTBE, OKPYKEHHOM 3eDKAJbLHEMH
CTeHKaM¥, HaXOAWNTCA HEKOTOPOE€ YHCJI0 TaKHX I'epTieBCKAX OCIHIIATO-
pPoB, TO OHU TaK e, RAK ¥ aKyCTHYECKHEe DPe30HATOPH M KaMepTOHH, OY-
AYT, TOIVIOIUAA T HMCIOYCKasl JJCKTPOMATHHUTHHE BOJHM, O6MEHHBATLCSH
APyr ¢ IpyroM aHepruey, ¥, B KOHIE KOHUO0B, B 8TOM IPOCTPAHCTBE YCTa-
HOBUTCA CTAOHOHApHOE, T. H. Y€pHOEe H3JIYyIeHHe, COOTBETCTBYIOIEe 3a-
koEy Kupxrogda. Torma g mpemaBaics PO3OBHM HaeskIaM, KaskyIIAMCS
Telnepb, KOHeYHO, HEMHOI0 HAWBHHMM, YTO 3aKOHOB KJIACCHIECKOIl BIeKTPO-
OJUHEAMHUKHA, B3ATHX B JOCTATOYHO 00I1IeM BHIE Y OCBOOOMICHHHX OT 'cne-
QHAJbHHX TANOTEe3, J0CTATOYHO, YTOOH IOHATDH PasKHEIIIIEe B paccMaTpH-
BaeMOM npouecce U NOCTMYL TAKUM ofpazoM smexamHoll mneam. Torma s
BHBEJI BaKOHH H3IYydeHHs H IONNIOIIeHHA JUHEHXHOI0 pPE30HATODPA H3
BO3MOXKHO 6oJee 06IIMX OCHOBAHHI, XeflcTBYS 00XOOHHM IIyTeM, KOTOPOIO
A MOr' OHl BIOJHE H36eMaTh, MPHMEHAS BJIEKTPOHEYI Teopuio. I. A. Jlo-
pedana, B TO BpeMs yiKe BIOJHE 3aKOHUYGHHYI B OCHOBHHYX II0JOKEHHSX.
Ho Tak Kak g He BHOOJHE J0BEPAN BISKTPOHHOH THDoTese, TO A HPOXIIO-
d€J pacCMaTpHBATDH 9HEPTHK, BXOAAINYI0 M BHXOAAIIYI H3 ITapoBOH 110-
BEPXHOCTH, OMHCAHHOW OOpeaeIeHHHM DagHyCOM OKOJIO pesoHaTopa. Ilpi
3TOM DPacCMAaTPHBAWTCA TOJBKO MOPOIIECCH] B IYCTOTe, 3HAHUSI KOTOPHX
JOCTATOYHO, YTOOH BHBECTH HEOOXOAWMHE B3aKINUYCHAI 06 M3MCHEHOH
SHEPTHU pPEe30HATOPA. '

llonoM MIAAHOTO pALa HCCHEJ0BAHHII, H3 KOTOPHX OTIeJdbHHE
MOran OHTH IIOBEPEHH CpaBHEHNEM ¢ ONHTHHMH JAHHHMHA, MMEHHO, C
H3MEePEeHUAMN 3aTyXaHWSA- DhepxHeca, U NPH 5TOM IOATBEPIUIUCH, OHII0
YCTaHOBJEHME 06llleil 3aBUCHMOCTH MERIY DHeprueu pe3oHaTopa onpe-
ACJICHHOTO IIEDHONAa M 3Hepruell M3XYyIeHHA COOTBETCTBYOMIEH CIIEKTPAlb-
HOH 06JIacTM B OKpY:RabINeM IIOJe TPH CTALUMOHAPHOM OOMeHe SHEpTHH.
llpr oToM moXyuymICsS BaMevaTeAbHHH pe3yJbTAT, YTO BTO OTHONIEHW®
COBGPIIIEHHO HE 3aBHACHT OT IIPHPONH Ppe30HATopa, Iaske OT er'o MOCTOSH-
Foll BaTyxaHHS ), oﬁcTOHTenbc'rBo 0C00€HHO OJATONPHATHOE M PaZ0CTHOE

| e

1) Kcan MBSTEEX HesaBeleHHHX HACOR TOJKHYTB, TO OH Oyier cosepmaTh KOAGSAEUA,
pasMax kKOTOPHX OyieT NOCTONEHHO yMemhbmaTheA. Taxue KOIEGaHEA MOTYT CIVRHTH
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A1d MeHd, TaKk Kak, Ojaroxaps eMy, BCO IIpoGileMy MOKHO GHJIO YIPO-
CTHTH, 3aMEHIA JSHePruo H3IyIeHHS SHepruei pe30HaTOpa, OTYEero 3a-
OyTaHHAS CHCTeMa CO MHOTMMM CTelleHsIMA CBOGOIH ?) 3aMEeHsJIach IIpo-
CTOHU cHCTeMOH ¢ ONHOII €IMHCTBEHHOHN CTEemeHERI CBOGOMH.

Rome4Ho, 3TOT peayabraT 0603HaYal He Gojee, KAK IOICOTOBHTENb-
HHH mar B OJOJEHUM caMoit mpoGJeMH, KOTOpad Temeph Ka3allaCh elle
HeIPpUCTYIHee B CBOEU CTPAIIHOM BHcoTe. [lepBas NODHTEA 3aBOEBATH
éé Hé yraJjach, TaK KRK MOJ IIeDBOHAJAJbHAs pOOKas HagemJa Ha To,
9T0 MCIyCKaeMOe Pe30HATOPOM H3IydeEHe OyHeT KaKMM-HHGYIb xapa-
KTePHLM OOPA30M OTJIHMYATHCS OT IOIIIONI&eMOro, G6JIarofapsA deMy SIBH-
Tach OH BOSMORHOCTP BHBOAA IU((depeRIUalbHEOr0 YpPaBHEHNA, HHTErpa-
nuell KOTOpOro MOsKHO OHJO0 OH II0JYYNTh 0COCEHHNE YCIOBHS AJd cBOHCTB
CTAMOHADHOFO H3IYy9eHHd, 0Ka3ajach o6MaHYHBOL. Pesomartop pearmpo-
B&J TOJIBKO HA Te Jy4YH, KOTODHEe OH CcaM HCOYCKaJd, H OKA3KBAJCI CO-
‘BOPITEHHO HEVYBCTBHUTEIBHHM K COCEIHMM 06JaCTAM CHEKTpA.

R ToMy ke Moe yTBepKIeHHe, UTO PE30HATOD MOKET IPOU3BOIHTD
OXHOCTOPOHHEE, CIEJOBATETbHO, HEoGPATHMOE TeHiCTBHe HA SHePruid OKpY-
RAIOHIETO H3IYICHNA, BLI3BAJNO SHEPrHYHEE BO3PAKCHUA €O CTOPOHH
cloasnra boxbuManma, ToxasHBaBIIEr0 O Bcell CBOeH ONHTHOCTHD B Ta-
KX BOIIPOCAX, 4YTO IO 3aK0HAM KJIACCHIECKON IUHAMHKY KaKIHHI H3
PAaCCMOTPEHHNX MHOI0 IIPOLIECCOB MOMKET HTTH B COBEDINEHHO IPOTHBOIO-
JOAHOM HANDABJICHHH TAKEM OGPA30M, 4TO HSIyIeHHAT PE30HATOPOM INa-
poBasd BOJHA& 00paTHO, B BHAe HENPEPHBHO YMeHbOIaloOUelcs IIapoBoit
IOBEPXHOCTH, CI'YCTHTCS Ha De3oHaTope M OyJeT ONATh NOIJIOINeHa UM,
Oaaronaps 4eMy SHEDPrus, TOJAbKO dYTO HM UOOIJIOILEeHHasA, O0yzer CHOBA
MCIOYCRATHCS B HPOCTPAHCTBO IO TeM JKe HAUPABIGHUAM, 10 KOTOPHM
OHa IIPpHUINNE; M €CIH Jame S MOrY MCKJIOIHTHL BBeJeHUEM OI'PDAHHYNTEIb-
HOT'0 NpPeIION0MKEHNS, a HMMEHHO I'MIOTe3H eCTeCTBeHHOI'0 H3JIYJeHH,
II0N00HHE OTHEJbHEE SBJIEHHsS, KAK HaUpaBJeHHAS BHYTPh IIApOBasd
- BOJIHA, TO BCe-TAKH M3 5TOr0 aHAJH3a BHSCHAETCA BCe OTYeTJHBEe, ITO
A TOJHOTO TOHAMAHIISI CYIIHOCTH BCEro BOIIpPOC2 HEJOCTAET elle Bask-
HOT'0 CBA3YOUIEI'0 3BeHA. -

- Torma MHE He 0CTaBAIOCH HU9er'o Jpyroro, Kak HOOHTATHCSI 0X0JeTh
9Ty 23aJaJy C IPOTHBONOJIOMKHON CTOPOHH, TepMOIWHAMHIECKOH, Iie =

saryxaomux xoxcbanmi. B dopuyry, Bupakalomymo cBolcTEa 3aTYXANOMero KOIeGamHA, BXOLAT
HEKOTOpas BEIAURHA, NOCTOAHHAA JAA JAHBOIO0 KOEeOSHAH H CAYXKAWAA MEPHIOM CKOpOCTH
‘saryxanda. Jlpun. nepee.

2) CresenAMH CBOGOAN JIHHOTO JBAXCHHA HASHBAWOTCA BEINYHEM, He06XOXUMHE ILIA
OUpOfeICHER TOXOXEHHA ABHikymeroca Ttexa. Hanp., moxseMBmk xmdTa HMCET OIHY CTeumenb
CBOGOAN, T8K: KAK MOXKET ABHrAThCA TOXbKO B BEPTAEAALHOM HAUDABICHEH, M €r0 NOIOXCHHE
BUOXHO OOPEIeAHeTCH BHCOTON, H& KOTOPYH OH InjEsaca. Tero, IBUralomeecs 00 HAOCKOH
HOSEPXHOCTH, IMEET XBE CTENEeHH CBOGOAN XAA OUpCLCICHHA MOX0OKCEHA TOUKH HA NJANE HYXEO

3HATh JOATOTY M WHPOTY, T.-€. 1BE BelmunAn). IlpaGapids eme IBAXEHHE BBEPX, MH NOIYYHM
TPH CcTeneHn’ cBoBOIel H T. X. lpum. nepee.
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QYBCTBOBAJI Ce0s 60ilee KOMIETERTHHM. 31ech MHE TOMOTIM MOH Goee
péHHHe pabOTH IO BTOPOMY HAYaJdy TepMOIUHAMUKY B TOM OTHOIIEHHH,
9T0 A Cpa3y YCTAHOBHJI OTHONIEHHWe MeXxxJy oHeprmelt (a He Temmepary-
poit) pe3oHaTOpPa M €r0 SHTpONHEHl M fJaske He caMoll JHTpomuelt, HO ee
BTOpO IPOMEBONHOIl II0 SHEPrHM, TaK KaK 95Ta IOPOM3BOIHAA o00IanaeTr
NpAMHM (pU3HUECKHM 3HAUEHHEM IJIST HeoGpaTHMOCTH oOMeHa BSHepraefl
MeXIY Pe30BATODOM M H3AydeHIIeM. TakK Kak g B To BpeMs GHJI HACTDOEH
elre CIMIIKOM (D@HOMEHOJIOTIITeCKH, STOOH 3aJaThbC BOIPOCOM O CBS3M
- Me:1y SHTPONHeN M BePOSITHOCTHM, TO Si 00paTHJ IpesIe BCero BHHMMA-
Hie Ha HEeOOCpeJACTBEHHHE DPe3yabTarH ounTa. Torda B 1899 rony Han-
0oJiee. HHT8PECHHM LPEICTABJIAJICA TOJbKO YTO BHBeJeHHLI!! BruHoM 3a-
KOH paclpeleldeHUsA BJHEPTAH, SKCNePHMEHTAaJbHOIl IoBepKoft KoToporo
Onrn 3aHATH llamen B BHCIIe# mkodae B I'agHOBepe u Jlymmep u IlpmHc-
refiM B rocyJapcTBeHHOM ¢uaudeckoM wMHCTUTYTe B IllapaorremGypre.
OTOT 3aKOH NpeICTaBIAET 3aBHCHMOCTh HWETEHCHBHOCTH M3Iy4YeHHS OT
TEMIepaTypH C HOMOIILE MOKa3aTeAbHONI (QyHKnuu. BHUMCAAR o6ycio-
BJACHHYI IIM CBJ3h MEMIY DHTPONHNEN H 3Hepruell pe3oHaTOpa, MojydaeM
saMeyaTelbHHI! pe3yJbrar, 9UTO 00paTHOE 3HAYEHHE BHIIEYIOMIHYTOMN
MPOH3BONHOI, KOTOpPYyI0 A X09y 0603HaYATH 37ech depes R, mpomopuuo-
'HaJbHO B3HepruH. JT0 BecbMa IIPOETOE OTHOUIGHNE MOXMET CIHTATHCS
BIIOJIHE AaJ9KBATHHM BHpaskeHneM DBHHOBCKoOro 3akoHA pacupegelesy:d
SHEPTHH IOTOMY, YTO IpH MOMOIIK OCINEU3BECTHOI0 3aKOHA CMeIIeHHS
BrHa 0HO BMecTe C 3aBUCHMOCTHIO OT SHEPrHH JAaeT HB]IOCP&,I[CTB&HHO %
3aBHCHMOCTDL OT .IIJIHHH BOJIHH.
Tax Kak BO BCeX STAX BONDPOCAX Jed0 IO 06 YHHBOPCAIBHOM 30~
KOH® NIPHPOAH M Tak KAK S TOI/a TAK K€, KAK M TeOepb, NepHKAICA MHe-
HHA, 9TO 3aKOH NPHPOTH BHDa’kaeTCs TeM INpolue, 9eM OH ofilee, IpH-
9eM, KOHeYHO, BOOPOC, KaKylo (DOPMYJIHPOBKY pacCMaTpHBaTh, Kak Gojee
OpocTyl, He BCerJa MOMKHO PEIIMTh HECOMHEHHO H OKOHYATEIbHO, TO S
AYMAX ONHO BpeMd, ITO B NOJOKEHHH O MPOIOPHHOHAJIbHOCTH BeAAYHHH
R sHeprum HyKHO BHIETh OCHOBY BCEIO 3aKOHA pacOpeneeHds HEPruH.
Ho Takoe mpenmoJjiosxeHHe BCKODE OK83aJ0Ch HEYCTOMYHBHM Iepes pe-
3yJabraTaMi HOBHX m3Mepeunii. lIMenHO, B- T0O BpeMsA, Kak HOJI9 HeGOJIb-
IIWX 3HAYEHHf 9HepI'MH M JJI KOPOTKHUX BOJIH 3aKOH BHHA BUOJIHE IOI-
TBepxuicd, MiA Golee IJIABHHX BoJH JlymMep u IlpuHcreiiM ycramosMIH
3aMeTHHE OTKJIOHEHMd, a H3MepeHM:, NpousBelesHHe Py6encoM u Kypin-
6ayMOM C OCTATOYHLIMH JTyJaMHt ') INIABHKOBOrO INIIaTa H KAMEHHON coJn,
06HAPYMRUIA OTHOIIGHUS COBEPIIEHHO APYIOI'0 poia, HO TAKKe UDE3BH-
9alHO NPOCTHe, KOTOpDHE XapaKTePUBYIOTCA TeM, 4TO BeanunHEa R 1po-

') OcraroussME Jy4aMM¥ HAHBAIOTCA Jy4H, OHOJYYEBHHE MHOPOKPATHHM OTPaKEHHOM
HYuKa ¢BeTa OT pAia MOBCPXHOCTEH, CIelanBEHX K3 QUDPEeleNOEBOr0 BCWECTBa. [lpum. tiepes.
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NOPLIAOHAJIbHA HEe SHEPTHUH, HO KBALpaTy 9HEPTHH, IPU TOM, TeM TOoYHEe,
9eM K 6OJbIHKM 9HEPTHAM H JJIHHAM BOJH MH IIEePEXOIIUM.

TaxuM o0pasoM HNpAMHM OOHTOM 1iad ¢ysknzmy R Guau onpene-
JeHH IBe T'PaHNIH: AJA MaJHX 9HeprHil NpPONOpHMOHAJBHOCTE € DHEp-
rueff, Auag GOJLIIMX BHEPTHH — ¢ EBaxparoM sHeprun. Huwero He Ghumo
Opole, KaK LHPUPABHATH U OOILIEro caydas BeaudumHYy R cymme 1aByx
YIeHOB: O0JHOI0, COfeps:kalllero SHEPrUI0 B IepBoli CTEIEeHH, IPYyIroro—RBo
BTOPOH, TaKHM o6pasoM, YTOOH g MaJHX SHEPIrull HnepBHI, Aaa Ooan-
IINX—BTOPOM WIeH MMeJ IepeBec, U TaKMM o6pa3oM OHJa HalileHa HO-
pad (dopMyJa H3IYIeHHA, KOTOpas BIOJHE YI0BJIeTBOPHTEILHO BHAED-
RABAJA JO CHX TIOpP SKCHePIMEHTAJbHYI II0BepKy. KomHewHo, cefiuac
HelIb3d TOBOPHTH 06 OKOHYATEJNBEOM IIOATBOP:KIEHHHM ee ONNTOM, CKOpee
O0na OH BecbhbMa skeJareJbHa HOBas IoBepra.

Ho naske ecam ara -popMyaIa IBIydYeHUS 0Kas3aJdach OH a6COTIOTHO
TOYHOH, TO OHA MMeJa GH OYeHb OIpaHHYeHHOe 3HAUCHHE, TOJLKO Kak
CYACTINBO OTTANAHHAS RHTEDPIONALMOREAS (popMyra. Iloaronmy s co aEs
€e paxomIennd ORI 3aBAT 3ajaveil yCTaAaHOBACGHUA €€ UCTHHHOIO (PH3H-
YECKOI'0 CMEICIA, M BTOT BOUPOC NIPIBEd MEHA K PACCMOTPEHMIO CBSABH
MeMRIy SHTpONHE! H EBEPOATHOCTLIO, T.-€. K OOJIBIMAHOBCKOMY o06pasy
MuHcaell. ociae HeECKOAbLKIIX Hejedb HaupsmeHHelilmell paGoTH B Moell
KUBHI, TeMHOTA paccesiach I IOKa3aJuch HOBHE HeloX03peBaeMLie
paHbLIEe IAJIH. _

- Paspemry cefe 3nmech He(oapmioe oreTiuaeaue. Ilo Doasnmany,
SQHTPONMS ABAAETCA Mepod Iua (Qu3NIEeCKoll BEepOSATHOCTH, II CYUIHOCTL
BTOPOTC HAYaJa TEePpMOIAWHAMHEN COCTOUT B TOM, 9TO B IIpHUpOJe Karoe-
ano - cOCTOSHME BETpedaercd TeM dallle, YeM OHO BepoATHee. B neMcTBIH-
TEIBHOCTH HBMepHeTGH.BceI‘ﬂa He ¢aMa 2HTDPONHA, HO TOJBKO PasHOCTh
BHTpOUHii, I 103TOMY 06€3 M3BECTHOI'0 IPOII3BONA HEAL3SI I'OBOPHTL 00
9HTPOIIHN KaKOro-HUOyAhb cocrosnus. Ho Bce-TakH peKOMEHIyeTCs BBele-
HUE oIIpefesleHHON HaajJexalyM o0ps3oM aOCOIWTHOH BEJNHIHUEH 2HTPO-
NHUH 113 COOOPAIKEeHHs, 4YTO ITIOCPEACTBOM €€ MOJKHO H3BECTHHS o0nIue
TeoOpeMH ()opMYAHpPOBaTH 0cofeHHO npocTo. Takske He H3MEPHUMHE H CaMH
aHePTHH, 4 TOAbKO UX paspocT. IlosToMy pambIle BHYPCIAIM He PHED-
Mo, HO paboTy, M JpHCT Max, KOTOPHU MHOIO 3aHHMAlCA 3aKOHOM CO-
XpaHeHHUs 9HEePrull, Ho Hs(erad NPHENMIMAIbLHO BCEY PACCYHIEHUI, BH-
YOMAMX 38 Opedess o0JACTH HelocpeACTBEHHOIO0 HAOJIOJEHHUS, BCerIa
CTapaacsa He TOBOPHUTH 0 caMofl smepramn. Takme M B TEDPMOXUMIIH IIPII-
JepRUBANNCL BHAYAJe TelaoBoro 3(gexra, T.e. PasHOCTH SHEPrRri,
noka Buasreasm OcrBanbn ¢ yOeTUTCIBLHOCTH He YKasaJ, 4YTO MHOTHE
PACTAHYTHE pacCY#ICHUS MOryT OHTL 3BAYNTEILHO COKDAllleHH, €CJH X
BHUUCIATh He ¢ KAJOPHMETPMYECKHMH UIHPpaMy, & € CAMHMI 2HEp-
ruaMy. /lo0aBogHAsA IOCTOSAHHAS, OCTaBABIIAdCd TOTJa elle HeollpeleleH-
HOW B PHpasKeHUH SHEPrUH, [03Ke OHNIAa OKOHYATEJILHO OINpe/ejIeHa Teo-
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peMoit TeopHH OTHOCUTEJLHOCTH O NPOIIOPUUOHAIRHOCTI MEKAY SHEpruey
N uHepaue ).

- Ilomo6mo TOMy, RaK IS 9HEPIAH MOMKHO Temepb OUpeNeduTb abCo-
JOTHOE 3HAUEHHE, TAK Re M U SHTPONMN W, CIeJ0BATENLHO, NAA (-
3I19eCKOlf BEPOATHOCTH, olipelelss J00aBOYHYH NOCTOSHHYI U3 YEIO0-
BHS, 94TO DHTPOULIA MCYe3aeT BMecCcTe ¢ JDHepruey (ewe Jydine ¢ TeMIre-
parypoti). Ha ocHORaHUU NONOGBHX paccymIeHUN II0JIyd9aeTcaA JJd BH-
qHcAeHEHA PUBAIEeCRON BEPOATHOCTU O PENeJeHHOT0 PacHpeleleHns SHeD-
FIIH B CHCTEMe Pe30HATOPOB OTHOCHUTEJBHO IIPOCTOR IpHeM KOMOMHATO-
DIIKA, KOTOPH{l OPHBOIMUT K TakoMY JK€ TOYHO BHID&KEHWI0 BHTPONNH,
KAk M 32K0H H8JIy9€HHS, X DOCJe MHOIMX HCIHTAHHHX pasoYapoBaHUH
MHe NOCTABHJIO OCOGEHHOEe YIOBJIEeTBopeHHe, WTo JIW0ABUTr LoabuMaHH BH-
pasua CcBOH HHTepec U IPHHNUIHKAJBLHOE COINIacie ¢ PasBATHMH MHOU
NIeAMY B NMUACHME, KOTODPHM OH OTBETHJI HA IPHCHJIKY Moell paloTH.

YToSH MPOBECTH YIIOMSHYTOe BHYIICIEHHE BEpPOSATHOCTH, HEOOXOINMO
3HAHWE [BYX YHABEPCAJLHEHX IOCTOSHHHX, Kamaas A3 KOTODHX HMeeT
cAMOCTOATEIbBHN dHa3nUecKut cMHCI. B03MOMKHO NUX ompelejeBHe M3
3aK0HA - MBJIYy4YeHHsd, &, ciIedoBaTeJbHO, M PpeIIeHNe BOOPOCa — IIpeacTa-
pIgeT MM BechL DTOT CHOCO6 TOJbKO MCKYCCTBEHBHIN BHYMCIMTENbLHHM
npHeM ILIH OH HMeeT ollpeleleHEHI ¢usndeckuil cMHCI. llepBas II0-
crogpHas 0osee GOpMAJBLHOrO XapakTepa, 0OHA CBA3AHA C OIpEIeJIeHHEM
reMoeparypu. Onpefenss TeMuepaTypy, Kak. CPeJHIO REHETHIECKYIO

SHEePrub 2) OJHOM MOJEKYJIH IAealbHOr0 rasa, T.-e. KaK HHOYTOMHO MAa-
‘)

JIVI0 BeIHIHHY, MEL [10;1y9aeM JIsd 8Toll HoCTOAHHON sHAYCHME 15- B o6ue-

NPUHATHX eJHHENMIAX TeMIepaTypH o©Ta KOHCTaHTa, HAIPDOTHB, IPHHHAMAET
upesBHYAHHO Majoé 3HAYEHHEe, KOTOpPOe eCTEeCTBEHEO CTOHT B TecHOI
CBA3H ¢ PHeprueil oqHOI MOJEKYJH M TOYHOE 3HAYCHIIE KOTOPOM TPHBO-
AUT nos'fomy K BHYHMCJIEHWIU MAacCCH OJHOH MOJEKY/JIH U CBA3AHHHX C Hell
' BeJHYHH. OTA IOCTOAHHAS 9acTo 0603HATaeTcd, KAk O0JBIMAHOBCKAA II0-
CTOSHHAA, XO0TSI caM DodbliMaH HHUKOIZa He BBOIHI e€e, HACKOJILKO i
3ga10; 0co6oe 00CTOATEILCTBO, KOTOPOe O6DBACHSETCS TeM, 4TO DoJbIMAaH,
KAk PTO SCHO M3 ero CJAydJallHOI'0 MHEHHS, COBEpPIIeHHO He AyMaJ O BO3-
MOSKHOCTH TOYHOIO H3MepeHHS 5Toll mocToSEHON. Huvuro He MOKET - IydlIe
ILIOCTPAPOBATE Te OypHHE YycUexXH, KOTODHE CHeJaHH B IIOCJaeIHHE
NBAINATL JeT BSKCIepiMeHTaJIbHHM HMCKYCCTBOM, Kak ¢aKT, 4TO Teuepb

1) AfcoAwTBAA BeIAuYHAX DHEEPTYHA paBHa NPOU3BELEHHI0 MACCH Ea KBaJpaT CKOPOCTH
ceeta. Ilpum. asmopa. | .
Tak xax cxkopocTs cBera paBusercda 500.000 rmromerpav B CEKYH1Y, TO H#CHO, 9TO a0co-
A0THAS BHEPrEA AaKe HESHAYMTCIHHOTO KOJAYECTBA BEIIECTBA A0NXHA GHTH KOZOCCAIHEOK.
| Ilpumn. nepes..
?) RaneTH4eckoH »HEPrEed Texd HASHBAGTCA NOJOBEHA IPOHIBEIEHHA €r0 MACCH HA
KBAIPaT ero cropontu. Ilpuxm. nepes, '
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OTEPHT He OIMH, HO IEJ06 MHOMOCTBO MEPOZOB HEMEDOHHI MACCH OJNHOH

MOJIEKYJIH ¢ TaKoif e TOYHOCThK, KaK U MacCCH OJI3HETHL .

B T0 BpeMs, Korja s NPOM3Be]I COOTBETCTBYWINee BHYACIeHIIe H3
POPMYJIH 3aKOHA M3IyIeHNA, TOIHAA IIOBEPKA no;uyqeﬂﬂoro qucaa GHIIA
Boo6Ule HeBO3MOMKHA H HE 0CTABaJ0Ch HUYEro JPyroro, Kak OOpelNeJHUTH

TOMYCTHMOCTh HOPSZKa ero BeamIneH. Bcerope Pesepdopx m Il'efirep

OIIpeIeNNNA, HOCPEACTBOM LDAMOIO CIETA U qacTHul), 3HaYCeHKe DJIeMeH-
TAPHOTO BSIBRTPHIECKOro 3apsiia B 4,69. 10— BIeKTPOCTATHIECKUX ezm-
nuy %), COrIatoBaENe KOTOPOTO ¢ BHYHCJIEHHHM MHOH IHCIOM 4,69. 107"

'

MOXRET PaQCMaTPHBaTBCH, KaK PEIIHATeJdbHOC IIO,LTBBPJEI_[BHHG IIPI’.[I'O,ILHOGTI{‘

Moe#t Teopnn. C Tex mop MeroAH, paspaGoraHEHe Peremepow, Meiinka-
HOM M TpYT., IPHBeNH K HeGOAbIIOMY HMOBHILEHHI ITOTO SHaJeHHA.

- 3Ha49eHHe BTOPOii YHUBEpPCAJHHOH IIOCTOSAHHOM 33aKOHA H3JYIEHUI,
KOTODYI0 S Ha3BaJ DJIEMOHTAPDHOM KBAaHTOU AeUCTBHA, TAK KK OHa IIpel-
cTAaBJSeT IpoWsBeleHHe OHEPTHHA M BpeMeHH, paBHOI IIO epBOMY BH-
qpcleEnn 6,55.10 H
COBEDMEHHO0 HEe0GX0AWMa JUIA IIONIYIeHMS IFPABMUILHOIO. BHPAKEHHA
9HTPONMH, TAK KAK TOJIHKO € €€ HNOMOUIBI0 MOMKHO OHIO ONPEeNeIUTh BE-

JAYHHY aﬂemeaTapHoﬁ o6acTi BepOATHOCTH, HO He II0XIABAJACH HHKA- -

KM DOOHTKAM YMECTHTb ee B EAKOM-HHOYJAL IofofaiollieM BHe B paMKH

‘ ppraM ®) B cekyHIy, 6HJI0 MeHee mOHATHO. OHa GHJA

KIACCHYECKON TeopHH. IIpH GONBIIMX 2HEPrUAX HIM GOJbIINX HEpHOJax

BpeMeHH, TT0KA MX MOMKHO OHIO P4CCMATPHBATH KaK 0ECKOHETHO MalHe, -

Bce GHUIO B IIOJHOM IOpSIJKe, HO B 0o0IIeM cJydae pacKDHBajach.B. Ka-
KOM-HAGY/Xb MecTe II[e]b, PacCKpHBaBmIasicd elle 0(caplle NpH Iepexoje
X Oolee CIaGHM M OHCTPHM KoJe0aHUAM. HpyIIeHHe BCeX IONHTOK

HBI}GGPOGIITB MOCT 9Jepe3 BOBBHEKINY¥ IIpoliacTb BCKODE HO 0CTaBJIAJIO0 HHA-

KaKOTQ COMHEBWS: MIU KBAHTA JelicTBHA OHIA (HKTABHAS BeJHIHEA H
TOTJ3 Bech BHBOJ 33K0HA M3JYydYeAMd OHJ DPUHEOHOFRAJNBHO HIAAIO30PHHM
¥ TPEICTABISI IIPOCTO JHINEHHYI0 CONSDMAHHA HIPY B (POPMYJIH, ML
IpH [OJIyYeHUH BTOr0 3aKOHA B OCHOBE OHUJIa II0JOMEHA NPABU/AbHAA

qmaﬂqecmﬂ MHCIb—TOra KBAaHTA JeCTBUS ToJsKkHA OHIa HrpaTh B (PH-
3dKe (PYHIAMEHTAJIbLHYKW POJDL, TOTA4 IOSIBJIEHNE €€ BO3BEIAJ0 HEHTO CO-

BepIICHHO HOBOE, [0 TOT0 HECIHXaHHOe, YTO, Kasajoch, TpefoBasIo mpe-

1) Pajuii meoyckaeT TpU poja I1yded: a—3apAKePHEE DIGKTPHYECTBOM ATOMH JJIEMENTA
reius, §—CBOGOIHKE DIGKTPOHS M —aHaXormynne iydam Pentrena. I[lozpo6Hee cMOTpeTh 00
9T0M CTaThl JlapBeHa B Eyphale ,Jlloy smaMemem Mapkcusma® 38 1922 r., No 1-0 (anpem).

| Hpux. fiepee.

%) S.HBETPOCT&TH‘IEGROH erAlRIeH SICKTPAYSCTSA HASHBABTCH KOIATIOCTBO DICKTPHIECTBE,
KOTOPOEe MOXET IIOJLIGPJKHB&TI: B BO3IyXE 38DAXEHHHN TAKEM Xe€ 3apsioM MAPHK, BECAIRHH
1/.005 TPAMMa M Haxojamulica na paccroamma 1 carTmMerpa. lIpmBeleHHKE B TEKCTE 3aPAL —
3apdj OLHOTO BIEKTpOHd H O0xHOH (-vactanw. Jlpux. nepec.

3) Kcar pafoTy YMHOXHTH Ha TO BpeM#d, B KOTOpOE OHZ DPOHM3BELEHA, TO NOJYIOHHAA
Bearunna mas, gelersmem. Ejuwumna pelicTeaa—ruoiuaTre npubIgsuTeibBO 1/i99 rpaMMa Ba BbI-
COTY OHOTO CAaHTMMETPa B CEeKYHAY, HA3. AProM. hsanmra JeHCTBUA H upemmaﬁam 6,556.,10 —2"
‘qaered IT0d Beswyamn. Ilpui. nepes.
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00pa30BaHMs CAMBX OCHOB HAIIEro (PU3HIECKOIrO MHHIJIGHHH, IIOKOUB-
Iero6d, ¢o BpeMeH O0GOCHOBAHUS 8HAJIA33 OeCKOHGUHO MAJIHY. HpiT0-
HOM H Heﬁﬁﬂnueﬁ, Ha IpeinoiokeRII 0 HeNPepHBHOCTH BCeX NPUYNE-
HHX CB:3ell. _

OZHT pemua B M0JIb3y BTODOH axbTepHATHBH. Ho TOMYy, 9To BTO
OPOM30ILIO0 TaK CKOPO M ollpelle]eHHO, HaAyKa 004332HA e IOJTBepMIe-
II110 3aKOHA DacunpeneleHNsa SHEPIHU TEINIOBOI'0 HM3IYYEeHHS, TeM Goiaee—
He NaHHOMY MHOK CIelHaIbHOMY CIO0CO6Y BHBOIA STOT0 3aK0OHA, OHA
00f3aHa HEYCTAaHHO cTpeMHUBIIeiics BIepeny pa6oTe TeX MCCIeIOBS-
TeJeld, KOTOPHE IO0Jb30BaJHCh B HCCIELUBABUSIX TIOHATHEM KBAHTH
HelicTBUd., |

 IlepBIiii TOIYOE K STOMY 6ELT naH A. OHHIMTE HOM, KOTODHI, ¢ OXHOL
CTOPDOHH, YRa3aJ Ha TO, 970 IJg PALa 3aMedaTeJbHHX HAaOJKIeHH!H 0 Oeli-
CTBUX cBeTa, Kak mnpasujo CTokca '), HCIOYCKABMe HJIEKTPOHUB ?), MOHH-
321l ras3oB °), IOBUAMMOMY, MOJKHO IOJYYUTH OPOCTOE 0ObACHEHNE, eCIH
BEecTH, 00y CJI0BANBaeMEEe KBaHTOH JeUCTBUS, KBAHTH SHEPrud, & ¢ Apy-
rOH CTOPOHH, OTOMIECTB/AA BHpDakeHHe SHEPIMH CHCTEMH [e30HATOPOB
C 2HeprHell TBepIOoro Teua, HOJAYYUA (POPMYIY IIA TEIICEMKOCTH TBe -
J0T0 Tesda, JAUyl B O00meM NpaBW/IbHOE DpeJCTaBJeHAE 06 H3MEeHe-
HUAX TCIJIOrMKOCTH, B OCOOEHHNCTH 00 €€ YMeHbIIeHHH IIPH HHUBKHX
TeMineparypax. llpm 9ToM HOAHATO OHUIO HEMAJO PA3IMIHHX BOIIPOCOB,
BCECTOPOHHSAA TOYHAA paspaloTKa KOTODHX Tpe0oBalla € TeUeHHEM Bpe-
MEHH YHCJIOBHX JaHHHX. -

- Maske npubamsuTesbHO0 HOJHHIE 00630p MHOKECTBa BHIOJHEHHHX
3/1eCh PaGoT He MOMmeT OGHTL Moeil 3anaveif; peYb MOKET HTTH JIHIIbL O
TOM, YTOOHl OTMETHTh BAJKHEHIIMEe XapaKTePHHE OSTanH Ha IyTH pasBn-
BaUIeHcsi HaYKIL.

CHa4ajga K0e-49T0 0 TePMHUYECKHX W XMMUYECKUX ABRJEHUAX. YTo Ka-
CaeTCs TeIOEMKOCTH TBEpAOr0 Tejla, TO BHBOX JHHMTeliHa, 0OCHOBAHHHI
‘Ha. TIPElIDJOREeHHN OJHOI0 €eIJUHCTBEHHOIO0 COOCTBEHHOIO KOJe0aHMT
aroMa, 6Ha pacupocTpamed M. BopmoM m Kapmamom ma ciydqait co6-
CTBEHHH X KO0Je0aHUII DPasJn4yHOro poaa, OJmske COOTBETCTBYOIIHI seii-
CTBHTEILHOCTH, M [leGaili noayuui, NpM IOMOUIE CMEIOT0 YIPOI[eHHU
B TpelloJoReHHN 0 Xapakrepe COGCTBeHHHX K0Je0aHHI, OTHOCHTEJIBLHO
OPOCTYI0 (JOPMYIY IS TeIIOEMKOCTH TBEpPIOr0 TeXa, KOTOpas He TOJLKO

1) Hpasnxo Croxca OTEOCHTCH K TaK HA3LIBAGNLM AsBIeHUAM (QIKNOpPECUCHIHH, COCTOMH-
MAM B TOY, YTO HEKOTOPHO BEMECTBA NPH OCBEMEHAH NPHEUMAKNT XaPAKTEPEYI OKPACKY, BH-
IMMY© TiaBHHIM 00pasoM c6oky. Ilo spasnay CToKca 3148 BOJHH CBeTa, BO3OYEIAWMETo
$I00OpECIeRNNI0, BCOrAa MeRhIe IIMBE BOIHE CBera Qawopecmennuy. Ilpum. nepes.

%) llosepxnoCTd HErOTOPHX METANIOB UDPH OCBEWECAHA HCUYCKAOT 3AEKTDPOHH, Oéﬂqﬂa.
3TO #BIGHHE Ha3WBReTCA (PoTodAexTpuYeckuM apdexrom. IIpum. nepes.

8) MoIekyaIH HEKOTOPHX Taj0oB IPH OCBEMEHME PERTreHOBCKHMH ¥ KOPOTKEMH CBETOBHMHE
~Iy98MH TepENT OAMH HIA HECKOIBLEQ BAGKTDOHOB, CTYETO JelalTcd NOIOKHTEALHQ SHPAKEH-
EuME,. [fpun. nepes.
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JaBajia JAAA HHUBKAX TOMIEDATYP COBEPHIEHHO Te /KO 3HAYCHHSA, KaK U
#3MeperaHe HepHcroM M ero ydYeHWKaMHW, HO B XOPOIIO COIVIACOBAJACH
¢ yODYTHMH ¥ ONTHIGCKHMH cBoftcTBaMuW Tella. Takme BHACHHIOCH X
BHaYeHMe KBAHTH JEHCTBHS IJS TEINIOEMKOCTH Ta30B. Eme pambme
Hepaer yxasan H& TO, ITO KBaHTE HHEPrHA KOJeGaHUSA JOJAMEA COOTBET-
CTBOBATh KBAHTA SHEDIrHH BpPallECHHS M II03TOMY MOMKHO OHJIIO OMKHIATH,
9T0 W BpAIIATEJbHAS JWEPTHS MOIEKYJH Ia3a HCYe3aeT IPH BU3KHX
TeMIIepaTypax. lsMepesus TeIUIOEMKOCTH BOZOPOAa OUKemoM NOATBEp-
IAHJIH 3TO 3aKADYCHHE, M €CJIN BHYHACIeHHA JiRmrTeNtHa, IlITepra, dpen-
decTa ® Ipyr. 10 CHX IIOp He Iand HHKaKOT0 YJ0BIETBODHTENHLHO CO-
rIaCyOIIerocss ¢ OMNHTOM Pe3yJabTara, To OPHYMHOK 5TOro, NOHATHO,
SABISAETCA Halle eule JAJeKO HEeuoJHOe 3HAHHEe MOIEeNHM MOJIEKYJH BOAO-
pona. ITocre pa6or Dreppyma, Esu Bap, Py6erca u I'errmepa m ppyr. o
II0JI0CAX WOTJOMEHHS HAQpPa-KpPacHON JacTH CIEKTpa BeJbss 6oJbiie Co-
MHEBATHCS B TOM, YTO B IPUPOJE el CTBHTENBHO CYLIECTBYIOT IIONIH-
HAIAEeCS KBRHTOBHM YCJOBHAM BpallleHHS MOJEKYJH, XOTI 0 CHX IIOp
€lll¢ HeJb3d NaTh BCECTOPOHHe MCYEPIHBALLIEr0 00BbsCHEHHS 3THX 3ane-
JaTeJhbHHX DPOTALMOHHEX CIGKTPOB. '
Tax KaK B KOHI[e KOHI[OB BCe CBOIICTBA XUMHAIECKOTO CPOACTBA KAROI0-
Jr00 Beurecrsa O0YCIOBIEHH eIr'0 HHTPOIHEH, TO KBAHTO-TOOPETHIOCKOO
BHYNCIeHNe SHTPONMA HaeT BO3MOMKHOCTH IOAXONA KO BCeM IPoGIeMaM
yYeHHsI O cpojacTBe. AGCONIOTHOS 3HATOHNE DHHTPONHH Iasa XapaKTepH-
a8yercsi XWUMH9IECKOHN Roneraa'roﬁ Heprcta, roropyo Cakyp BHUYHCIHI
UpAMO IpH OMOLI(H npneua 'ROMOMHATOPHKH, IOX00HOI0 IIPAMEHEHHOMY
MHoH X ocnnm:ampau, 8 Illrepe m Terpoze ompeneianad, IMoCPeACTBOM
paccuorpenﬁs npomecca WMCHAPOHHs, PA3HOCTb HHTPONHU B ra3000pasHOM
" wsapzmu COCTOSHHM, B IDHJIOKEHAH K NABEHHM, HOJYYeHHHM HMH H3
'?ﬂéquﬁHHH ‘ -
' ~Ecam B paccMOTPeHHHY 0 CHX LOD CIyYaAX IeJ0 III0 IIOCTOSHEHO
. .0 COCTOSEHMH TePMONMHAMHYECKOI'0 PABHOBECHS, LIS KOTOPOTO N3MEPeHUA -
" MOTYT JaTh OTHOCAIIMecS K GOJbIIMM IepHoNaM BPeMEHH H MHBOTHM
. qaCTHIAM CTATHCTAYECKHE cpe/lHe B8HAYEHHA, To HAOJIDAEH{E CTOJKHO-
 BeHHHl BIEKTPOHOB BBOAAT B YACTHOCTH JUHAMHKH HCCIEIyeMOro Ipo-
mecca, i [MO3TOMY, IIpoM3BeneaHoe dpamkoM B I'epriaeM ompenejeEHe Tak
‘HA3HBAEMOT0 PEe30HAHCHOTO MOTEHIHAJa MIM TOM KPHTHYECKOHN CKOPOCTH,
KOTOPO# JoJsked OGIAJATh BIELTPOH, YTOGH IIPH CTOJAKHOBEHHH ¢ Hefl-
TPAJbHHM -ATOMOM IOGYIHMTH ero K HCIYCRAHHMIO OJHOT0 CBETOBOIO KBAHTA,
JaeT MeToX M3MepeHHS KBAHTH NeHCTBHSA, OpsMee KOTOPOr0 HEBO3MOMKHO
H skeqaTh. Jis BO3GyRIeHAs OTKPHTOTo Dapkioff XapaKTepHCTEIECEOrd
 PEHTTeHOBCKOT0 HM3jyYeHHS MOMKHO IO MCCIenoBaEusAM BeGcrepa, Barmepa
H JIp. HaBTH COOTBETCTBYIOIOUE MOTO/IH, KOTOPHE HPHBOAAT K XOpOIIOo
COTJACYIOUIAMCS pe3yJIbTATAM.

S

9
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Hcenyckamme CBeTOBOM KBAHTH IPH YJAape SJI€KTPOHOB IPEJCTaBIIET
npomece, 00paTHHY MCIYCKAHHIO SIEKTPOHOB IPH OCBEGHHH CBETOBHMH
PEATTeHOBCKAMA M Y-IyJIaMH, ¥ 3716Ch KBAHTH SHePIHH, BHPAMADIIAECH
yepes KBaHTY nAellcTBHA H 4YACTOTY KOJ80aHMS, HIpalT XapaKTepHYIO
poJib, K&K 9TO Y€ paHblle MOKHO OHJAO IIOHATH M3 IOPa3NTeJSbHOIO
daKxTa, UTO CKOPOCTL MCIYCKAEMOro BJIEKTPOHA BABHUCHT HE OT HH-
TeHCHBHOCTH OCBEIUEHMS, HO TOJALKO OT I[BeTa Nalalllero cera. BHile-
YOOMARYTOe OJHHMTeRd0BCKOE OTHOINEHH® K CBETOBHM KBAHTaM IIOATBED-
INI0Ch BO BCeX OTHOUIEHHAX H KOJHNYECTBEHHO, 4TO OLLIO OllpelieleHO
MUJIMKAHOM W3MepedneM CKOPOCTH, ¢ KOTOPOH BHUIIETAeT HMCIyCKaeMHN
BJGKTPOH, B TO BpeMA kKak DBapOypr oTKpHJ 3HaYeHNME CBETOBOH KBaHTH
A HAYaJbHOro Tieproja (POTOXUMHYECKHX pearuuit ).

Ecnu, npuBeseHEHE MHOR 10 CUX Iup, BBATHE H3 PA3IUTHENIIHX
o6macrel (M3HKH, ONHTHHE (DAKTH IIPEJCTABIAIT N0I1ABAANIIHI MaTe-
pHaJ B II0Jb3Y CYIUIECTBOBAHMSA KBAHTH [JeHCTBHSA, TO € 000CHOBAHHEM.
M pasBUTHeM Teopuu artoMa Hmumabcom DopoM rmmoresa KBaBET IOJdY-
guaa ewe GOojee NIPOYHYMW OCHOBY. B KBaHTe IeftcTBASI 9Ta TEODHSE
ITOMYYMJIa JOJr0 MCKOMHHA KINY K BOPOTAM B UyNECHYI CTPAaHY CIIEKTPO-
CKOIOHM, KOTOPas CO BpeMeHd OTKPHTHUA CIEeKTPAJbHOI'0 AHAJIH34 YHODHO
He TOANaBaJjJach BCeM IIONHTKAM OTKPHTL ee. Rak TOJBKO DYTH 0CBOGO-
JMHICS, NONAICA HeJH# IDoTOK HOBOOODPETeHHHX II03HABUM O I[ey0il o00Ja-
CTH ONMHAKOBO OJM3KoIl kKak (QH3MKe, TAK K XUMHAHM. [IepBHM GIeCTAIIHM
NOCTHREHAEeM OHJ0 ToaydeHHMe GopMYJH cepHu baixpMepa *) mid BoXO-
pola M TesMA BKIOYUTEJHHO 0 BHPAMKOHNS YHUBEDCAJIbHOU IOCTOSHHOH
Pan6epra tepes Xopolllo H3BeCTHHE BeJIAYHHH, HPH UeM Jaske He60Jb-
masg PasHAIA 9THX IOCTOAHHHX IJA BOXOPOAAa W TelHs OKasaJach HeOOl-
Y0AHMO 0GYCIOBIEHHOI ABHKEHHEM TAMeIOT0 ATOMHOI0 AApa. OI0 38KOH~
YNJI0Ch OTKEPHTHEM HApPYyIAX COopHid B OIITMYeCKOM M PEHTreHOBCKOM
CIIEKTpe ¢ IOMOIIHI BCerja MJIONOTBOPHOT0 KOMOMHAIIMOHHOI'O NMPHHIANA.
PHTI[a, TOABKO TeIePh HMOHATHOTO BO BCEM CBOEM OCHOBHOM 3HaUeHHIL.

[locie Toro, kKak JSoMMepdeab] I0Ka3aJ, YTO IIPH HAJJIERaleM
pacIpoCTpaHBHHH 3aKOHA DaclpeleeHAsI KBAHT HA CHCTEMY C MEOTFIME
CTOHEeHAMH CBOGOIH OpPM YCAOBHH YydeTa, TpeGyeMoro Teopmell OTHOCH-
TeJLHOCTH, M3MEHIeMOCTH MacCH %), mojydaerca BoameSHas (opMyna, oo

1) doTOXEMAYECKAMA HA3LIBATCA PEAKIHH, IIp.OHCXOIHIlIHB- nox jelcTBEeM cBeTa.
Ipum. nepes.

2) Jauud CHEKTPOB Da3IAYHHX DIEMEHTOB pacupeieleEs He (eCHOPSLOUBO, & 1O TaK.
HA3MBAGMHM cepusM, OpH dYeM DBaiasMepy eme B 1885 r. yraisocs HOHTHE QOpMyay, KOTOPOHM
HOZYRHAIOCH pPACUPEXeIORHe IHEAH CHekTpa BoJopoxa. o ara ¢opmyrs Oxia TOIBKO OCTPO-
YMHOK _xwa-nzoﬁ, & Bop ycragoBmI cBA3b CTPOERHA aToMa C ero cmexrpoM. IIpux. mepes.

%) [lo npUAOADNY OTHOCHTEABHOCTH MACCA TOI& 3ABMCHT OT €r0 CKOPOCTE H BO3pacTaer
EPOROPNROHAIbRD eif. BupoueM, 9T0 jJelaeTcd 3aMETHRIM JHIML OpH CROPOCTAX OIH3KEX ‘K CEO-
POCTR CBOTA, CIGIOBATEIbHC ANA OfHuBoff xmsum sHavenwa He umeer. [pum. nepes.
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KOTOPOY CIEKTPH BOJOPOJA M FelHA JOMMHH OHJIH OTKDHTE 3arajgkKy ¥X
TOHKON CTPYKTYPH, HACKOJHKO OHA BOOOIIe OHJa olpeneneHa H3Mepe-
Auamy [lalmesa, TOHNYARIIEME W3 BCeX HHHO® BOBMOMEHX, pa60Ta BIIOJH®
pPaBHOIEHHAT BHAMEHATOMY OTKDHTHE ILIaEeTH HenTyma, cymecTBoBaHHE
M BlIeMeHTH OPOHTH XOTOpOM OHUIM BHYMCICHH Jleseppbe, pasbile YeM.
ee BIIeJ wejgopedeckmit rias. llocae Bcero aToro mae Te, KTO, HECMOTDA
Ha KOJAUMSECTBeHHHE COBIAJEHHS, KOTODHE IIpH JYpe3BHJIAWHOH TOYHOCTH
CIIEKTPOCKONIAYECKUX M3MepeHH# JOMKHH OHTH 0COGEHHO y0eIUTeJbEH,
" BCe ele CRJIOHAJHCHL CYHUTATH BC@ 23TO WIDOU ClIydasd, B KOHLU® KOHIOB
NIPHEYRIEHH OHIN GPOCHTH ItocaefHHe coOMHeHHMA. MIa maxbme mo sTOMY
myT#, OnmredH Xo6miacA Ioamoro ofbscHemus »dderrta Ilrapxa—pac-
MelJeH A COeKTPATbHHX JMHUR B 3JeKTpudeckoM Ioje. [{eball pacKpHUI
IpocToe 3HAYEHNE HccoaemoBammEol MammoM 3ur6asoM K-cepumm penTre-
HOBCKOTO CIIeKTpa, W 3a STUM CJHelyer HeThHit pax HccleX0BaHHM, 60.11@3-
AN MeHee YCIelIHO PACKDPHBALILNMX TaltHy CTPOCHHS aTOMA.

[locme Bcex 9THX Pe3yIAbTATOB, NId IIOJHOrQ H3JOMKEHHS, KOTODHX
cona HYHO GHJI0 OH HPWBJIeYb ellle Ipyroe TPOMKOEe MMs, cylbe, KOTo-
pHIl He KejJaeT HTTH IPOTAB (DAKTOB, HE OCT2eTCAd HHUIEro Apyroro, Kaw
JaTh KBaHTe XefiCTBHA, KOTOpPAS M3 II6CTPOI'0 MHOMeCTBa PAa3IHYHHX
IIPOIECCOB B KAMAOM OTHENLHOM BCeT/a MOABAANACH KaK ONHA H T& JKe
BeJWIHEA, HUMeOHC 6,54.10 ! SProB B CEKYHIY, NOJHHE OpaBa TpaRIaH-
CTBA B CICTeMe VHABEPCAJbHHYX (H3MIECKUX IIOCTOSHEHX. [J0/KHO MOKA-
3aThesd CTPAHHHM COBHAZEHUEM, UTO B TO BpeMs, KOIJa MHCIL 00 o0mett
OTHOCHTeNbHOCTH IPOJOMHEIA cefe CBOGONHY® HOPOTY W JOCTHUIJIA HECIHH-
XaHEEHX YCI6X0B, IPHPOAa OTKPHJIA TaM, IZe HTOr0 MeHee BCEro MOMHO
6HJIO OMEHIaTh, HEYITO a0COJIOTHOE, HEKOTOPYI HeHCTBUTEIbHO HEH3MeH-
HYW eIVHHANY W3MEePeHH, IIOCDPEACTBOM KOTOPOH MOMKHO CONEPHKAIIYICS
B NPOCTPAHCTBEHHO-BPOMEHHOM OJJIEMeHTe BEJUIYWHY NEHCTBUA BHPA3HTH
COBeDUIeHHO OlpeleJleHHHM CBOOONHHM OT IIPOHM3BOJA YHCJIOM, OTIEro
OHa JUWIIHTCS CBOET0 OTHOCHTEJBHOI'O XapaKTepa.

KoHeYHo, BBeIeHMEe KBAaHTH [eHCTBHA eme He CO3J48eT HIKAKOMN
MCTUHHOIY Teopum KBaHT. MoseT OHTH IOYTh, KOTOpPHU elle OCTaJCA HC-
CIeNOBAHTI, He MeHee Ialek, 9eM IyThb OT OTKDHTHS CKODOCTH CBETa
Oxagom Pomepom 1o oGocHOBaHUSA Teopuu cBeTa MakxcBemioM. BHme i
yiae Kacadcs TpyAHOCTef!, kKOTOpHE BOSHUKIM ¢ CaMOT0 HAYaja IpHA
BBelCHMM KBAaHTH NeMCTBHA B KIACCHYeCKyl Teopub. C TeueHHeM Bpe-
MEHN OHHM CKOpee YBeJIMYHIHCH, YeM YMEeHbIUJIUCL, M €CJIH 33 9TOT
IpOMERYTOR OYypHO Hecyuieecad BIepelq HCCIeJOBAHNEG IMEPEIII0 Ha
BpeMd 0T HHX K TEKyIIUM BOIPOCaM, TO YAPYYalOT X0GPOCOBECTHOIC
CHCTEMATHKS STH SHRHINNE NYCTOTH ellle My4uTeJbHee. 10, YTO ABIAETCA
B TeopuM DBopa OCHOBHHM NpPeLOONOMKeHAEM TPH YCTAHOBIEHHH 3aKO0-
HOB, JelCTBYIOMHNX B aTOMe, CJaraercd M3 H3BECTHHX I'HIIOTE3, KOTODHE,

6e3 COMHSHUS, KaMKANM (H3MKOM IIPOINIOI0 IOKOJEHHMS OHJIH OH COBep-
9%
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OIeHHO OTBEPTHYTH. Eile MOMHO CUYMTIATH NpPHEMIEMHM TO, UTO M3BECT-
HHe, OTMEeYeHHHEe COBEDIIeHHO ONpeleleEHHMM KBAHTOBHMY YCIOBHAMH
NYyTH HrpalT OCOOeHHYI POIb, Medee JerkKo NPHHATH, IT0 BJEKTPOHH
ABUTADINKECT WO STHM IYTAM ¢ YCKOPeHNeM, He U3Ty4YaloT COBEPIIEHHO
gukakolt sHeprum !). Ho TeopeTmky KiIaccM9ecKOH INKOJH XOJMKHO TIOKa-
3aTHCA YYNOBHIMHHM N COBEPIIEHHO HeIpHEeMIeMHM TpeOGoBaHHEM AJs
CIOCOGEOCTH BOOOpaskeHNs, YTO YETKO OnpeleseHHass JIacCTOTa HCIIyCKae-
MOl CBeTOBOM KBAaHTH JO0J'KHA OHTH HHON, UeM YacTOTa H3JyIalol(ero
3IIeKTPOHS. |

Ho nmudpH penImau »TO HeJ0 HHEaYe, X BCIENCTBHE STOr0 Teunephb
POJNA H3MEHHJIHCHh II0 CPABHEHHMIO C NPOIMJIHM. BHaYale 1exo Mo o TOM,
RaEAM 00DasoM HOBHH YyAIHI djeMeHT ¢ GOJbMUMH WIM MEeHbIIAMIL
yeWauAMHE BTHCHYTH B PAMKW OCLIENPUEATHX TEOPHH, Teuepb, 3aBoeBaB
BepHO® MECTO, OH C CBOeil CTODOHH IlepellleJ] B HaUalJeHHe M ceidac yixe
SICHO, 9TO BTH CTaphie PaMKH OyIyT CJIOMAHH MM KaKuUM-HHOYIb 0GpasoM.
HesicHO ele TOJIbKO, I'Jle W B KAKOM CTeIeHH eMy YIACTCS CHEeJaTb BTO.

Ecay mo3BOIUTEALHO yike cefigac BHCKA3aTh MHEHHe 00 0RHIaeMOM
ucxone 9Toff ropsa4yel OHUTBH, TO, KaReTcCd, Bee roOBOPHT 3& TO, 4TO M3
KIACCHYECKIX TeOpPHH BeJHRVE ITPAHIMOHN TEPMOXMHAMHUEN H B TEOPHH
KBAHT He TOJBKD COXPAHAT B HENIPHKOCHOEGHHOCTH CBO€ II€HTDPAJLHOS
HoJI0MeHrne, HO Jame COOTBETCTBYKIIMM 06pas3soM pacmIHpsT CBOMX BIaxge-
gus. To sHadeHme, KOTOpoe IDPHHAIIEKAN0 IPA O0O0CHOBAHHU KJIACCHUE"
CKOH TepMOJMHAMWKH YMCTBEHHOMY DKCIEPHUMEHTY, B TEOPHH KBAHT IPH-
HandemuT aauabargoft rumorese Jperdecra, M, KaK RIaysmycoM 3a McC-
XOJHHN ITyHKT IIpM M3MepeHMH SHTPONMH OHJAa BBElEHA TEopeMa o BO3-
MOMHOCTH, IPH ITOLXOIAIIEM Iog6ope o6paTHMOro Iporecca, ABa JOGHX
COCTOAHMSA MATEepHMAJBHON CHCTEMH IepeBecTH Apyr B JApyra, Tak HLOKa-
SHBAT HAM HOBHe HJIeH Bopa COOTBETCTBYWIUIHII IyTh BO BHYTPEHHOCTH

OTKPHTON MM CTpPaHLL WYylIec.
CymecTByer 0C00€HHO OIMH BOIPOC, 0T MCYEPHHBAIINEI0 OTBETA HY

KOTOPHHA MH JOJMKHH, 0 MCeMY MHEHHMI, OXHAATh MHOTO03HAUYIIUX
puAcEeHnt. Uro OyaeT mociae IIOJHOTO MCIYCKAHHS C BHEPrUed OXHOH
cBerosoll KBaHTH? DyZer JIM 0HA II0 BOJHOBOM TEOPHU 'ofirenca paCInH-
pAThCA IpHN JaJbHEHIIeM paclpoCTpPaHeHUH IO BCEM HAaIDABJICHHUAM, 3aHH-
Maf Bce GoJIbmIe NIPOCTPAHCTBA K 6ECKOHEIHO yToHYasdch? WMiam mo Hbo-
TOHOBCKOII TeOpHHM HCTeYeHHA OBA IIOJNEeTHT, KaK OpOolIeBEHH I CHApAX, B
0)MEOM HANpaBIeHEUN? B mepBoM ciaydYae KBaHTa HE OHJIA OB B COCTOSIHHH
CROHITEHTPHPOBATH CBOX SHEPTHI0 B OJHOM MecTe IIpOCTPAaHCTBA HACTOIBKO,
YyTOOH OHA& CMOI.JJa OCBOOOMUTH 2JEKTPOH, CRABABHHNA € aToOMOM, HO BO
BTOPOM NpHILIOC, OH II0KEPTBOBATh IJABHeHINHUM TpPHYMGPOM TEODHH
Maxcpenia: HeOPEePHBHOCTHIO MEMRIAY CTATHYeCKHMM H JUHAMHIECKHM I10-

1) o aaexTpoHEOH TeopHEM BCAKDE H3MEHOHEHE CKOPOCTH XBHEONHS HIGRTPOHA BIYOY
N3IVUeHEE UM PXGKTPOMATHETHOH sReprum. Ilpux. nepee.
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JleM, a BMeCTe ¢ JTHM ¥ BIOOJHE DaspaboTaHHOHX 10 TOHUYAMMMX IIOA-
pOGHOCTelt TeopHmelt MHTepepeHNHOHENX ABIeHEn#. M T0 M mpyroe caex-
CTBHE OJWHAKOBO TEeJaJbHO JJA TENEePeIIHNX TEOPETHROB.

Ho m 3nech 6yrneT Kak Beerla: HE B KAKOM CIydae He MOMeT OHTH,
COMHEHHS, YTO HAYKAa IIpeoJoJjieeT TaKkie M BTY TAMKEAYD NHIeMMY, H TO,
. qT0 CerofHd KAsKeTcsAd HAM HEUOHATHHM, KOI'Za-HAGYZADb OyAeT KasaThCA
oco6eEHO0 npocTHM ® TrapMomagunM. Ho mpesnae dueMm sTa meab OynerT
TOCTHTHYTA, npolieMa KBAHTH [JeHCTBHS He IlepecTaHeT NOOyRIAATh H
OWJIONOTBOPATE MHCIb HCCIEN0BaTe]eil, m 9eM O0JbIINe TPYAHOCTH LPeX-
CTABATCA B 6e pelleHHy, TeM BaXKHee 0HA OKaMeTcd A PaCHINpPEHHAdA
M yray6JeHds Bcero HAIIEro (ASHIECKOT0 BHAHUA. -

CoBpeMeHHOE €CTECTBO3HAHHE U MaTepHaJH3M
Mapkca ¥ IJHreJbca.

(, Puaocopusn nayxu“ mod ped. A. K. Tumupasesa, w e e ,HKunemu-
yeckan meopua mamepuun‘, axad. H. H. Ilaearosa, ,/Jeadyamuremuus
OnbIM 00BCKIMUBHOI0 USYUEHUS 8biCULeT HePEHOT JeAMEALHOCIY HCUBOMHBIT ).

EcrecTBeHHEHE HAYKH, 0€3 COMHEHHd, ABIAIOTCA OAHMM H3 KaMHeN
toro $GyHAaMeHTa, H& KoropoM Mapkc M OHrelbe IOCTPOMIN CBOe MaTe-
pHAIFCTAYECKOe MEpoBo3speEme. M Maprc m B ocoleHHOCTH OHIeIbC
OYeHh MHOI'0 3aHAMAJNCH eCTEeCTBC3HAHHEM, NPHM 9eM HH OTHO EKDYIHOE
OTKPHTHE B 8T0H 06JaCTH He YCKOJIb3al0 OT UX BHHMaHHA. Ho, 3aHnMadch
eCTeCTBO3HAHHEM, IPH3HALBAA OTPOMHOE 3HAUEHNE OTKPHTHII M IOCTHIKe-
Euit B cdepe HaykR o mpupoae, Mapkc M JHreiabCc IOPEeKpacHO IOHMMAJMN,
Y10 yYeHHe eCTeCTBeHHHKH, 0CTABAsICh MaTepHaJMCTaMH B cBoeil Jadopa-
TOpDHHA, Ha kKadeape M NYyGAHYEO CIJOIMID M DANOM BHCTYIAalT CaMHMHA
APDHMH 3allATIHKAMHE HIealncTAIecKoRt ¢uiaocopun. [lnatexTrIecKast
PEeBOJIONUOHHAA CTOPOHA €CTECTBO3HAHNSA TAKUMHM YIeHHMH, CIYRUTEIAMA
6ypsryasuH, HAMEepEeHHO 3aMaJ4YdBalach M 3aTyIIeBHBAJIACh, 00JbIIE TOTO,
OCHOBHO® B3I0POBO® AP0 TeX TeOpHI, KOTOPHE €O3aBajiCh BHIAIOIIM-
MHCH YYeHHMH eCTeCTBeHHHKAMH, TaKOro COpTa JOALMH IIPOCTO
ACKAaRAINCE. _

IToEATHO IMOBTOMY, UTO O3HAKOMJICEHNE PYCCKON ydJalleca MOJNOXCHH
¢ IePBOMCTOYHMKAMK, M3 KOTOPHX 6epyT CBO€ HAYANO0 9TH HCTHHEO-MA-
TEPUAJINCTAIECKAe TEOPHH ¥ B3TIALH, B BHCIIeHl CTeUeHH BAMKHO B &Ke-
JaTercrHo. l3gaEMe HEKOTOPHX MNpou3BefeHHI (pedet H JOKJIANOB)
BHIADIINXCS ecTecTBOUCOHTAaTenel, npexnpraaroe T. A. K. TumupasesHnm,





