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FJTABA 13
TEIIJIOBOE HU3JIYYEHHE

Yyenue o0 TeNJOBOM H3JNYYEHHH SIBJISETCS OJHON U3 ca-
MBIX MOJIOIbIX BerBell ¢usuki. IloHsATHE TENJOBOTO H3My-
yeHuss ObUIO YCTAHOBJEHO XHMHKOM Kapsom Buawrennmom
Hleene (1742—1786); nepBbie 3KCIOEPUMEHTHI MPOH3BEN
Mapx Ortoct Iluxre (1752—1825). Ilpep IlpeBo (1751—
1839) cpenan us HUX BhBoA B 1791 r., 4To Kakpoe TeJo
H3JIly4yaeT He3aBHCUMO OT OoKpymxaiomeli ero cpempl. Coob-
IeHHOe TeJly KOJIHYeCTBO Tela npejacrasJser coboil pas-
HOCTh MEKJy TeIlJIOM, KOTOPOe OHO MOJyYyaeT OT CpPeisl,
U TeM, KOTOPOE OHO H3JyYaeT; TO — BAXKHBIH 38KOH, KO-
TOPHIH TOJBKO MPH TEMJOMPOBOJHOCTH HE HMEET HHKAKOTO
3HayeHus. B Teuenue mnepBoH mNoJoBHHK XIX croserus
3HAJU TOJBKO €HHBLIH CIEKTP; TEIVIOBOE M CBETOBOE H3JY-
yeHHUs1 yacto cnythiBagu (ri1. 4). Ilockossky B TO #Ke ca-
Moe Bpemsi OBIM YCTaHOBJEHHE 00& OCHOBHBIX HauaJa,
TEPMOAMHAMUKA U ONTHKA TENePb HACTOJNBKO PasBHJINCH,
YTO U3 UX OObeIUHeHHs] MOTJIO POJUTHLCS [HTS, Mpeiia-
3HayeHHOE COBEPILIHThL BEJHYAHIIYIO PEeBONIOIHIO B (-
3UKe. IDTO ellle ONHO M3 TeX COOGHITHH, KOTOpPHie J0KA3bI-
BAIOT HCTHUHHOCTL (DUIHKH.

Hosrit nyrte nposoxun I'ycra PoGepr Kupxrod
(1824—1887). On mokasaJ, YTo B 3aMKHYTOM IyCTOM IPO-
CTpaHCTBe, He MPOHUIIAEMOM JiJIl H3NYUYeHust U MOAIEPKH-
EAEMOM TPH TOCTOSIHHOH TeMIepatrype, yCTaHaBIMBAETCs
YHUBEPCAJILHOE H3JyUyeHHEe <«YEePHOTO TeJd», 3aBHCHAIee
TOJILKO OT TEMIIEPaTyphl, HO HE OT OPUPOAH CTEHOK. Mu-
TEHCHBHOCTH H3JyUYeHHUs] JIIOOOTO Tesna MoxeT ObiTh orpe-
JIeJieHa, HCXOMAsl H3 H3JIYYeHHsl <«4YePHOTO TeNla», eCJH

10 3ak. 857. M. Jlays
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U3BECTHHI NMOIVIONIEHHE U NMOKa3aTesb NPeJOMJEHUsT JaHHO-
ro tena (1859). TonbKo s U3MYYEHHST YEPHOTO TEa HMe-
€T CTPOTOEe 3HaUEeHHE 3aKOH KOCHHYCOB, KOTOpHIH B 1760 T.
oot BoiseneH Horannom TIenpuxom Jlam6Geprom (1728—
1777) w3 nabGmofenuil waj H3JydyeHHeM HCTOUHHKOB CBeta.
Tak Bcs npobieMa H3JyueHHs CBeJach K HCCAENOBAaHHIO
M3JIy4eHHs yepHoTo Tesa. [IuKTo He nonospeBan 3HaYCHHS
9THX OTKpHTHH. K TOMYy e cuurtajn HEBO3MOXKHLIM Ha-
GJiroJlenre u3nyyenus yeproro tena. B 1895 r. Otro Jlym-
Mep (1860-—1925) n Buabreanm Bun (1864—1928) muso-
6penn cnoco6 u3yyaTh €ro, TSNS BHYTph 3aMKHYTOTO
NPOCTPAHCTBA Yepe3 MaJjeHbKYIO ek, CTOJNb MAJCHBKYIO,
YTO 3TO 3aMETHO He H3MEHSEeT COCTOSIHHS H3JIyYeHHsT B
3aMKHYTOH mnosioctH. JIulle ¢ TeX Mmop CyuiecTBYIOT KOJIH-
YeCTBeHHEIE H3MepeHHs] HHTeHCHBHOCTH H3JyYeHHsT Y4epHOro
Tena.

3a HECKOJBKO MECSIeB M0 YCTaHOBJIEHHS 3aKOHA, HO-
camero umsa Kupxrotda, nocrenmuuii Bmecte ¢ PoGeptom
Bunerensmom Byusenom (1811—1899) ony6aukoBaa ot-
KpBITHE, KOTOpOe NpPOH3BEJ0 CONbllioe BreyatjJeHHe Ha Co-
BPEMEHHHKOB: TeMHEIE (PpayHropepoBbLl JIHHHM B COJIHEY-
HOM CIEKTpe COBMAJaKT C JHHHSIMH HCIYCKaHHS XOPOILO
H3BECTHHIX rasoB M mapoB. TakuM o6pa3oM, GLUIO JIOKa-
3aHO B o0IleM BHJE, YTO MATEpHA BHE HAllleH IIaHeTHl
COCTOMT M3 TeX Ke XHMHYECKHX 3JIeMEHTOB, YTO W Ha
3emae. Jlo Tex mop 3TO0 MOXKHO OBLIO NIPEANONaraTh TOJBKO
HA OCHOBE aHallH3a METeopHTOB.

CHeKTpOCKONHsl, Kak HMHCTPYMEHT acTpPOHOMHH, ofe-
mana GonbIlioe paclllUpeHre HaIWX 3HAHHH O HETONBHXK-
BbeIX 3Besfax. Ho pesyJsibTaTel BCKOpe MpPEB3CIIIH BCe
OXHJanug. JJieMEHT Tenui, BONPEeKH OOLMHLIM IIpaBH-
JaM, 6ul1 panbuie Haifen Ha ConHpe K. JKancenom
(1824—1907) B 1868 r. u jquik notoM, B 1895 r., B MHHe-
pane xnepente Bunpamom Pamsaem (1852—1916) n Teo-
jqopom Kgepe (1840—1905). Cnekrpockonusl 3Be3l B Ha-
cTosIilee BpeMsl He SIBIsIETCS] elle HCUepHaHHOH HAyKOH.

Kupxrod cuutan CBSI3h MexAy 3THM OTKDHITHEM H
TEPMOJIHHAMHUKON 0oJiee TECHOH, ueM OHa €CTh Ha CaMOoM
jene. On 3a6nyxpancs, Opejnojaras, yTO HCOyCKaHye

[
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CHeKTPaNbHHIX JIMHHE COBepIIaeTcs 3a CYeT TeIUIoBoi
sHeprud. B 60JLIINHCTBE CllyyaeB 3JEKTPHYECKOE WJIH XU-
MHYECKOe BO3OY2KICHHE BHI3KLIBAET B Ta3ax CBEYEHUE; TEM-
nepaTtypa H3Jy4eHHs — KaK MBI BHPaxaemcs Ternepb —
CTAHOBHUTCS TFOTJla TOpPasfo BEILE TEMIeparyphl CamMoro
raza. CoBnajicHue JIMHU MOWIOLIEHHS] U HCIYCKAHKS CB-
38HO C SBJEHHEM DPE30OHAaHCa, KOoTopoe OBIO OGBICHEHO
JIMIIEL TeopHell KBaHTOB.

Bropo#t 1mar B HCC/IENOBaHHH TEIUIOBOTO H3JyYEHHS
crenan B 1884 r. Jlomeur 3ayapn Doavuman (1844—
1906). Ha ocHOBaHMH 5.1€KTPOMAarHHUTHON TEOpPUH CBETa OH
38KTIOYHI O AaBJEHHH H3JIyUYCHHA YEpHOTO TeJa Ha CTeH-
KH, DGBHOM OIHOH TPETH SHEpPrHH H3JY4YEHHS, NPHXOJs-
ulefics Ha equHMIy obbeMa. IlyTeM mpocTOro MpUMEHEHUs
OOBIYHBEIX TEePMOAMHAMHYECKHX CNOCOOOB OH BBIBEJ, UTO
5Ta 3HEPTHSA NPONOpIHOHAJILHA YETBepTON cTemeny a6co-
JUOTHOH TeMIepaTypkl; KO3(QQHIHEHT NpoNopIMOHak-
HOCTH — yHUBepCaJbHasa nocroannas. Tak Owla o6ocHoBan
4 yTOYHEH De3yJbTat, KOTOpeIf enie B 1879 r. 6Bl BHBe-
naen Jxxkosedpom Credpanom (1835—1893) uz usamepeHuii
¢dpanny3ckux (HUIUKOB. 3To 6BJIO TPHYM(OM 3JIEKTPo-
MAarHuTHOR Teopuu cBera. B cBoem Hekposore o DBosabir-
mane JIopeHTIl Ha3BaJg NepJoM TeOPETHYECKOH (U3HKH *)
€ro MalleHbKOe, HO TJyOOKO INpoiyManHOe COYHHEeHHe, B
KOTOPOM OH CMEJIO TPHMEHWNI K TEIUIOBOMY H3Jy4YEHHUIO
TepMOANHAMHYCCKHE TIOHSITHS — [ aBJleHue U TeMneparypy,
4 HesBHO — Take NOHATHE SHTPONKU.

3akon Credpana—DbomapuMana roBopuTr © CymMmap-
HOH SHEepTHH Bcero cnexrpa. Llenpio HccienoBanys CTano
H3yueHne pacrpefesenis snepru B cnextpe. CyluecTBeH-

*) H. A. Lorentz, Verh. d. Deutschen Phys. Gesellschaft
(1907).

10*
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HOe TNpuGJiMIKEeHUe K STOH IeJdH o3Hayaso TpeTud mar
TEOPUH TEeIJIOBOro H3Jaydenus. Ero crmeman B 1893 r.
Bunerensm Bun (1864—1928) nyrem koMOuHALHE METO-
JIOB TEPMOJIUHaMUKH C NpHHIEHNoM Jonmiepa. 3akoH cme-
ueHns BuEa — BeJHKOe OTKPHITHE, HEIOCTATOYHO oOlle-
HeHHOEe B COBPeMEHHBIX yYeGHHKaX, — JaeT BO3MOMKHOCTh
BEIYUC/INTh pacrnpejelieHue SHeprud Npu Jobol Temuepa-
Type, €cJH OHO H3BeCTHO NpH panHoil Temneparype. Ho
naxe 6e3 3TOIO 3HaHUST 38KOH JaeT OOBsCHEeHHe, ToYeMy
C BO3pacTaHHeM TeMIeparyphl MaKCHMyM HHTEHCHBHOCTH
B COmeKTpe BCe Gosble U 6oJblie CMeIaeTcss K KOPOTKUM
BOJIHAM; TMOYEMY, TakuM 006paszoM, TelVIOBOe H3JydyeHHe
npu 6oJiee HU3KHX TeMIeparypax OCTaeTcss HeBHAHMBIM, &
npu temnepatypax okoso 6000° makcuMyM HHTEHCHBHOCTH
CTAHOBHTCH BHIMMBIM; €CJH H3BECTHO €ro MOJIOXKEHHE, TO
BO3MOXKHO BBIMHCJIHTh TEMIIEPAaTypy HCTOYHHKA H3JIy4YCHHS,
nanpuMep Cosanna. Bun nepewll pacrnpocTpanus NoHsTHE
SHTPOIHH HE TOJBKO H& H3JyYeHHE YepHOro Tesa, HO
TaKXKe Ha HalpapBJeHHOE H3Jy4yeHHe, YTO OBLJIO B CBSI3H C
32KOHOM YBEJHYEHHS IHTPONHU TeM OoJee HEOOXOIHMO,
YTO SHTPOMHST HCTOYHHKA H3Jy4eHus: ymennluaercs. Bckope
HOCJIE 3TOT0 OKa3ayloch, YTO 38KOH CMEILEHHS BENET Tak
lanexo, Kak Boobule MorJaa NoiTH KjaaccHyeckas (HIHKa,
T. €. K IOPOry KBaHTOBOH TEOPHH.

Bbllo CHENaHO0 MHOrO MOMBITOK PEIeHHs NpOoG/eMEl
BEIYUCJEHUA MHTEHCHUBHOCTH H3JYYEHHS Kak (PyHKIHH Ya-
CTOTHl KoJIeOanui @ Temneparypbl. MEl ylomsHeM 3aKOH,
Ha3BaHHBIH 10 uMeHH Jopna Pages (1842—1919) u JIxem-
ca Xonsyna Hxunca (1877—1946), cornacHo Kotopomy
HHTEHCHBHOCTh TPONOPIHUOHAJNBHA TeMIepatype H KBa-
IpaTty 4actoThl Kojebanuil. DTOT 3aKOH HeNeHCTBHTEJeH
JIJIsT TIPOU3BOJILHO BBICOKHX YaCTOT KoJeGaHuil (KOpPOTKHX
JJIHH BOJIH) TIOTOMY, YTO IIPH 3TOM He INOJIYYaeTcsl KOHeY-
Hasg ofmas SHeprus uanydenns. ONHAKO OH COHEPIKUT
onpeJeNeHHyI0 HCTHHY, MOCKOJBKY HMEEeT 3Ha4YeHue s
HeGosbInuX YacrtorT (Gospliux agme BosH). C 1896 T
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B. Bun u nosmuee taxxe M. [lnmauk (1858—1947) BHI-
JBHHYJH 38KOH paclpeliefieHHs, COIJIacCHO KOTOPOMY HH-
TEHCHBHOCTH YMEHBIIaeTCH SKCIOHEHIAABHO 110 Mepe Bo3-
pacrauust JUIMH BOJH. Tak nmiTanuck uszbexarh «yJabTpa-
duoseroBofi Katactpoder». B 1899 r. ymamoce skcnepu-
MEHTaJNBHO MOATBEPAHTH 3TOT 3aKOH, HO 3aTeM yCoBep-
uiedctsoBanunle uamepenus Orro Jlymmepa (1860—1925)
u Opucra [lpuncreiiva (1859—1917) npusesnu K 3HauH-
TEJBHBIM OTKJIOHEHHSIM OT 5TOTO 38KOHa, MNOCHYXKHBIIHM
Juig IlnaHka HCTOYHMKOM HOBEIX PasMbIIIEHH.

JBanuaruneruass HegrensHocTh I[lnanka B ofJactu
TePMOAMHAMUKH H $CHOE TIOHMMAaHHe 3HAUEHUS SHTPOIHH,
KOTOpOoe TOTZla ellle MHOTHMH OCHaPHBAJOCh, ChIrpaiH
60JBIIYI0 pOJb B pasBUTHY ero ugeil. Slapom npobieMbl
OH cuuTasd He (OPMYNY HHTEHCHBHOCTH, & OJHO3HAYHO
CBSI3aHHOE € HEI0 OTHOLIEHWE MeXIy SHepTHed, uacto-
TO W SHTponHell H3MyueHus. 3aKoHy pacupeleseHus
Buua cooTBeTcTBOBaJa OfHa CBA3h 3TUX BEJIMYHH, 3aKOHY
Panes—J>kunca — npyras. Korma Ilnauk B oKrsbpe
1900 r. ysnan o HoBeIX uaMepenusix Peprunanna Kypa-
6ayma (1857—1927) u I'enpuxa Py6enca (1865—1922),
NOATBEPIKAAIONINX 3aKOH JUIST JJIMHHEIX BOJIH, OH YCTaHO-
BWI Ha oOCHOBe OGOHX BHAOB CBS3H HHTEPHOJSIMOHHYIO
dopMysty, U3 KoTopoH HENOCPEACTBEHHO MoJydascd Ha-
3BaHHBIH M0 €r0 HMEHH 3aKOH W3JYUYEHHS, COJEepKaniuil
npeXKJe YCTAHOBJEHHBlE (GOPMYJBl KaK MpeleybHbe CIy-
yad ¥). OH jposoxun o6 stom B HeMmeuxom ¢usnueckom
obectBe 19 oxrabps 1900 r. HecmoTps Ha HekoTophle
COMHEHHH, 3TOT 3aKoH B NoCJAeAYIoImeM BCe OOoJblie U
60Jblle SMIHPUYECKH MOATBEPIKIAICS.

OcraBanoch, npaBja, TJMaBHOE JAEJN0, & HUMEHHO: IMpo-
6nema HaJJeXkanero TeOPeTHYeCKoro 060CHOBAHUS 3TOTO
MOJIySMITUPHYECKH HafieHuoro 3akoHa. [lnank pepmHyscs
K ofHapyzeHHOHl BospuManoM CBSI3H MEXIY SHTPOIMHEH U
BepoATHOCTRIO (T 10) M BHUHCIHI BePOSITHOCTH YHCIA KO-
J§6aﬂni’1 JuHeRHOTO ocimuisTopa. Ilpu atom oH ncxoau

*) M. Plank, Zur Geschichte der Auffindung des physika-
lischen Wirkungsquantums, Naturwiss. -31, 153 (1943).
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M3 HECJBIXaHHO HOBOH, TOJBKO 1O HEOOXOJHMOCTH HM
BBEJICHHON MOEH O TOM, YTO BO3MOXKHBI TOJBKO AMCKPET-
HElE cryneHH sHeprud. OTciona, NeHCTRUTENbHO, N0y acs
3aKOH H3JyY€HHsl. JTOT 3@KOH yIOBJETBOPAJ 3aKOHy CMe-
menus BuHa, ecsin CTYNEHU SHEPTHH OTJHYAIUCH APYr OT
Jpyra Ha BeJuuuHy hv, rae h-— HOBas yHHBepcaJbHas
KOHCTAHTa, 5JeMEHTapHBIH KBaHT HefCTBHs. TaxkuM nyrem
TeopeTnyeckas (hopMmysaa H3JAyUYeHHS CTAHOBMJIACh TOMKIE-
CTBEeHHOU (popMyse, HalmeHHOH myTeM HHTEPIONSLUY.
Uucaennoe 3HayeHue £ NOJYYUIOCh HA OCHOBAHHM H3Me-
peuuit paBHBM 6,5 107% apz - cex. Koncraura bBoubi-
MaHa, KOTopasd TakKXKe BXONUT B 3aKOH H3JyueHus (mo-
CKOJIbKY NpHMeHsleTcsl ycTaHoBJAeHHoe BosbnManoM oTHO-
IIeHHEe MEXIy SHTPONHEH U BEPOSITHOCTHIO COCTOSIHUSA),
umeer 3nayenne 1,37 - 10716 spefepad. Dror suBon [lnank
Takxe podoxun B Hewmernkom ¢usuueckom ofuecrse
14 nexatps 1900 r. C storo gHsl HauasJoCh PasBHUTHE TeO-
pUM KBaHTOB. :

3axon xkBaHToB sHepruu Av Ilnanka Gpl1 He MponmoJ-
KeHueM mpexkHeHd (u3HkH, a mnepepoporom B Hell. Cre-
LyIolIHe JECSTHJIETHS BCE SICHEE MOKashiBaJH, HACKOJBKO
r1y0oK GBI 3TOT MEPEBOPOT M TAKKE HACKOJIBKO OH OBLI
HeoOxomuM. MIMEeHHO ¢ MOMONIBIO TEOPHH KBAHTOB CTAaJo
BO3MOXXHHKM NMOHHMAHHE ATOMHBIX SBJICHHE.

B nocnenyromue rogbs! GblM CAENAHBL €lIE€ HEKOTOPhIe
JIpyrue MNONBITKM TEeOPeTHYECKH BHBECTH 3aKOH H3JyuYeHHS
ITnanka. B 1910 r. II. HeGaii, nanpumep, mnpuMeHH]
hv-32KOH K BNEKTPOMArHUTHRIM COGCTBEHHBIM KOJ€GanUsIM
YepHOro Teja U AOCTHT TAKUM IyTeM, MOXKeT 6BITh, ee
6oJiee mpoOCTOro MoaxoAa K (opmyde uaayuenus. B 1917 r.
JfHTeAH Chesan MHTePeCHBI BBIBOJ, KOTOPHIN pafblile
BCEro OTXOAMT OT NPEACTABJEHHUH O KOJeGaHHAX H3JIyue-
Hus gepHoro tena. OH XapakrepHu3yer 370 H3JyueHHe IOo-
CPeNCTROM CIEKTpaJbHBIX 06GJacTell M KBAHTOB HEPruy,
KOTOpHIE OTHOCAITCS K 3THM o6iaactam. Ilpu sToM oH mpu-
JaeT KaKAOMy BO30yKIEHHOMY aToMy H3JydeHHS YEPHOrO
TeJla ONpemeseHHyI0 BEPOSITHOCTh H3JyYeHHst B €AMHHUILY
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BpeMEHH, a TaKiKe IPONOPIHOHAJIbHYI0 SHEPTHH H3Jyde-
HMS BEpOSITHOCTH TIOTJIOILEHHS] HJIH BBIHYXK/IEHHOT'O HCITy-
ckaHus. Jjs HeBo3OYIKIEGHHBIX aTOMOB YCTaHABJIWBAETCS
TOJIBKO BEPOSITHOCTH Torsouenus. Mulcas Llseiingepa o
BEPOSITHOCTH paciaja fMpH pPalHOaKTHBHOCTH HaxoJuT
3eCk CBOE TNpUMEHEHHE K JPYruM aToMHBIM IpolieccaM;
3Ta MBICJIb PacnpoCcTpaHHUJIACh HA BCK TEOPHIO KBAaHTOB.

C npyrofi CTOpOHEI, TEPMOJUHAMHKA H3JyYeHHUs] TOCTa-
BWIA TOPa3UTEIbHOE TOATBEPIKJAEHHE TPHHIMIA DoJbil-
MaHa. JIBe NpOCTPAHCTBCHHO Dasfie/IcHHBIE CHCTEMHl 4a-
CTHIl B OO1IEM CTATUCTHYECKH HE3ABHUCHMBI, TaK UTO KX Be-
POATHOCTH YMHOMKAIOTCH, KOTHA BHUKCISIOT BepOATHOCTH
BCell CHCTEMBI; 3TOMY COOTBETCTBYET, COTVIACHO NMPHUHIHITY
BoneliMana, aiiTHTHBHOE CJIOXKEHUE HX YAaCTHBIX SHTPONMN
B 00MIYIO SHTPOIHIO, KOTOPOE NMPHHAAJEKHT K UHCIY HesiB-
HEIX TIPEANOCHUIOK KJaccHUecKoil TepMOoAHHaMUKH. Ecim
NMPOM3BOAAT TAKOE BBHIUMCIEHHE Y JIBYX KOTEPEHTHBIX JY-
yefl, KOTOPble BO3HUKAIOT H3 OJIHOTO JIyYa NPH OTPajkeHHU
W IIPEJOMJIEHHH, TO HaxoJfAT, uro OO0lias SHTPONMHUS HX
0oJbliie, 4YeM SHTPONMsI TNepBoHAYaJdbHBIX Jydedl. Ho B
1906 r. M. Jlays cmor mokasark, UTO 3TOT Ipollecc obGpa-
THM; MOXHO JIBa KOT€PEHTHBIX Jyda ONSATE CIOKHTE B OHH
IYyTEM COOTBETCTBYIOIIETO OTPAIKEHHs H TPEJIOMIICHHS.
OOmas 3uTponUs JABYX KOT€REHTHHIX Jiyuell [oJKHa, ce-
JIOBaTeJIbHO, OBITH PaBHA IHTPONHM NEPBOHAYAJIBHBIX JIy-
vell. TlpoTHBopeune pasperaercs, €CJdH OTKa3bBAlOTCH OT
npaBuia aJJUTHBHOCTH HYaCTHHIX SHTPONHH KOTePEeHTHEIX
ayueil. Cornacuo npunnuny Eodbimana 3o geficTBUTENBHO
HEeoOXOMMO, TaK Kak KoJebGauus o000HX KOrepeHTHhIX JIy-
uell MOJHOCTBIO COTJIACYIOTCS JAPYT C JAPYrOM; KoJjieGaHH:d
B 3THX JIydaX HEe SBJSIOTCH, CJEI0BATENbHO, CTATHCTH-
YeCKH HEe3aBHCHMBIMH. JTO €IMHCTBEHHOE HCKJIOUEHHe H3
npasnia aJAUTHBHOCTH SHTPONHA ObLIO Gl 6e3 nmpHHIMNA
BoJpliMana coBEpIICHHO HEMOHSTHBIM.
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