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Meroanka U3JI0)KEHUS TEMBI
«CraTtucTryeckas TEOpHs TEIIOBOTO U3TyYCHUSD)
B CUCTEME ITOJITOTOBKH YUUTENS (PUUKHU

H.A. Mopo3
Cymcxuii eocyoapcmeennulii nedazo2udeckutl ynusepcumem umenu A.C. Maxapenko

B nayuno-memoouueckoii iumepamype paccmompenie peuleHust npooiemvl «y1bmpapuonemosoil Kamacmpoguvly, C6a3aHHOL
¢ pacnpeoenenuem dHepauy 6 chekmpe abCcoIomHO 4epHO20 mend, 00blYHO 3aKanyusaemcsa anaiuzom eunomesvl M. Ilnanka o
ouckpemuocmu dHepeuu usnyvenus. Kax useecmno, ama eunomesa delicmeumenvHo no3801UNA NOLYYUMNE NPASUTLHYIO HOPMYTLY,
ORUCHIBAIOWYIO CNEKMPANLHYIO NIOMHOCMb PAGHOBECHO20 U3IYYEHUs, U CIMALA 8ANACHEUUUM UCTIOKOM. COBPEMEHHOU KEAHMOBO
@usuxu. Oonarxo xkeanmosas meopusi Ilnanka He 6 NOAHOU Mepe YYUMbIBAd 6Ce CEOUCHBA POMOHOG U NOIMOMY NpUGend K
HOBOMY NPOMUBOpE IO, KOMopoe Helb3s 00biAcHums 8 pamkax meopuu Ilnanka. Illpomusopeuue, 0 komopom udem peus, ocma-
JI0Cb 6He NOJsL 3peHUs Y4eOHO-MemoOUdecKoll IUmepamypul,  9mo co30aenm Yciosus sl HeNnpasuibHO20 NOHUMAHUS CIYOeHmad-
MU 80NPOCA 0 MeopUU MeNI08020 UTYYEHUS.

B cmamve paccmampugaemes Memoouxa u3nodiceHus Cmamucmuyeckoll meopuu menjiogo2o UsiyueHus 6 Kypce meopemuye-
CKOU (u3uUKU, 8 KOMOPOU 8Ce NPOMUBOPEUUS, CEAZAHHBIE C MENI0GbIM USTYUeHUeM, HAX00am Npocmoe o0vaCHeHuUe.

Knrouesvie cnosa: mennosoe uznyyenue, 3axonvl Cmeghana—bonvymarna u Buna, popmyna I[lnanka.

Procedure outline topics «Statistical theory of heat
radiation» in the training of teachers of physics

I.A..Moroz
Sumy State Pedagogical University named after A.S. Makarenko

In the scientific and methodological literature  review addressing the «ultraviolet catastrophey, associated with the
distribution of energy in the spectrum of black body, usually ends the analysis of Plank’s of discrete radiation energy. As you
know, this hypothesis is indeed possible to obtain the correct formula, which describing the spectral density of blackbody
radiation, and has become an important source of modern quantum physics. However, the quantum theory of Planck did not fully
take into account all the properties of photons; and therefore leads to a new contradiction which can not by the theory of Planck.
Contradiction in question, it remains out of view of educational materials, and this creates conditions for misunderstanding
question students about the theory of thermal radiation.

The article discusses the method of presentation of the statistical theory of thermal radiation in the course of theoretical
physics, in which all the controversy associated with the thermal radiation, can be interpreted.

Key words: thermal radiation, the law Stefan—Boltzmann and Wien, Planck s formula.

MHPOBO33pPEHHE Oynyiiero

@mnqecxoe HauOoJbIlIee KONMWYeCTBO mmyoOnukanui. Ho, kak
yuuTels (UMK B 3HAYUTEIBHON CTEICHU

IIOKa3bIBA€CT HMX aHaJIu3, B y‘-IG6HOI71 n METOJaHYC-

3aBUCUT OT IIOHUMAaHUSl U YCBOEHUS OCHOBHBIX
uAed KBaHTOBOM (HU3UKH, a UII STOrO HYXHO
IIOCTPOUThH. JOCTATOYHO HAIVIIHYI0 U IMOHATHYIO
METOAUKY M3YyYEHHs HCTOKOB KBAHTOBOH TEOPHH,
KOTOpasi Obl MPHW 3TOM OTBEYaja YPOBHIO 0a30BOM
Haykd. W3BECTHO, 4YTO K MCTOKaM KBAaHTOBOM
(M3MKH, B TIEPBYIO OY€peab, OTHOCUTCS TETUIOBOE
U3ITy4YeHHe, KOTOpoe OBUIO XOpOIIO H3y4YeHO B
koHre XIX Beka, u MpH OOBSICHEHUH €ro 3aKOHOB
(M HEKOTOpBIX JPYIHX  IKCIEPUMEHTATbHBIX
(akTOB) BO3HMKIM NPOTHUBOPEUMS, HENPEOJOIH-
MbI€ KITACCUYECKON (DUIUKOH.

TeopernueckoMy aHajau3y 3aKOHOB TEILIOBOTO
H3JIy4eHHUs] U METOJUKE MX U3YYCHUS IIOCBSAILICHO

CKoOM tuteparype (0COOCHHO MPH U3YYEeHUHU OOIIIeH
(M3MKH) peIIeHue BOMpPOCa O PaCIpeleICHUN
DHEPTUHM B CIEKTpPEe aOCOITIOTHO HYEPHOTO Tela
OOBIYHO CBSA3BIBAIOT HCKIIOUMATEILHO ¢ M. Ilman-
koM. OH, KaKk U3BECTHO, BBEJ THIIOTE3y 00 M3Iyde-
HUY CBETA B BHJIC KBAHTOB U JIEHCTBUTEIHHO TIOY-
YT 3aKOH PACTIPEICIICHUS SHEPTUH B CIIEKTpE a0-
COJIIOTHO YEPHOT'O TeJa, KOTOPhIM MO3BOJISET TEO-
pPETUYECKHU MOJYYUTh BCE 3aKOHbBI TEMJIOBOTO U31Y-
yeHans. Ho HeCnoXHBIM aHaIW3 IMOKa3bIBACT, UTO
oOwsicHenue [lmaHkoM pacmpesieNieHus] SHEPTHH B
CIIEKTpe aOCOJIOTHO HYEPHOTO Tela MPUBOIUT K
HOBOMY IPOTUBOPEUMIO, KOTOPOE HEBO3MOXKHO
OOBSCHUTH B paMKax KBa3WKJIACCUYECKOH TEOPHH
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[Inanka. IlpotuBopeune, 0 KOTOPOM HIET peyb,
OCTaJIOCh BHE MOJISL 3pEHUS Y1€OHO-METOIUYECKON
nmuTepaTypsl [1-3], 1 3T0 co3maeT yCcIoBHs IS He-
MPaBWJIBHOTO TOHUMAaHMsI CTyJE€HTaMH BOIIpOCa O
TEOPHH TEIUIOBOTO M3JIyYCHHS. YKa3aHHOE MPOTH-
BOpE€YHe HAMHU AETAIBHO [IPOaHAIU3UPOBAHO B CTa-
The [4] U CBOAUTCS K TOMY, YTO, MMOCICAOBATEIHHO
pa3BuBas npemioxkeHHyr M. IlmaHkoM rumotesy,
PaBHOBECHOE TEMJIOBOE M3JIyYeHHE HYXKHO pac-
CMaTpHBaTh Kak cucreMy dactull (oTOHOB), KOTO-
pBIe HE B3aWMOJEHCTBYIOT MEXIy COOOH M XaoTH-
4YeCcKH ABHUraroTcs. [103ToMy Takyro cHUCTEMY MOX-
HO CUMTATh KJIACCHYECKOH W MPHUMEHSTH AJs Hee,
Hampumep, pacrmpeneneHue Makcsenna—
Bonpumana. Torna, B COOTBETCTBUU C paclpeerie-
HueM MakcBema—bosbiMaHa, Konmu4ecTBo (oTo-
HOB B o0beme AV , MMIyJIbC KOTOPBIX JIEXKHUT B
MHTEpBaJe OT P 10 P+dp, Oyaer paBHO:

&

dn(v) = const-e ¢ p*dpdV .

hv
Jlns poronos & =hv, p=-—. Iloacrasuss
c

9TH (GOPMYIBI B HpeAbIAyIlee BHIPAXKCHUE, TOITy-
unM uncio poroHoB B o0beme AV B uHTEpBase
9acToT OT V 10 V+dV:

hv
dn(v) =const-e ?vdvdV .

Torna SHEpPrus M3JIyYCHHUSI B o6reme dV B
AAaHHOM HHTCPBAJIC YaCTOT 6y,[[6T, OYCBHAHO, paB—
HOM:

hv

dE(v,8) = hv-dn(v) =const - v¥e ¢ dvdV .

Orcroia HaxoIUM BBIp@KEHHWE JUIS pacrpese-
JIeHUs SHEPrMU B CHEKTpe AGCOIIOTHO YEpPHOrO
Tena

hv

. :M:const-v% 0

’ dvdVv '
COBIIQ/IAIONICe C M3BEeCTHOM (hopmyroi BuHna, ko-
TOpas TOJNBKO B 00JAacTH OOJNBIIMX YacTOT COTJia-
cyercs ¢ 3KcrepuMeHToM. OHa B 3TOU YacTH CIIEK-
Tpa 4YacCTOT ABJIACTCA CICACTBUEM HpaBHHBHOﬁ
(hopmyner [Inanka, KOTOpasi ONMMCHIBAET pacmpese-
JICHHE DHEPTrUM BO BCEM CIIEKTPE aOCOJIOTHO Yep-
Horo tena. I[Tostomy pemenne M. Ilnmankom mpo-
0JieMbl «yJNbTPaUOICTOBOM KaTacTpO(bD» HEIb3S
paccMaTpuBaTh Kak 3aBEpILIAIOIIUI ATal B M3yde-
HUU TEIJIOBOTO W3Iy4deHHA. 3/1eCh HYXHO Ooiee

PaIuKaIbHO OTOUTH OT KJIACCUYECKUX MO3ULINM [S5—
6]. [HetficTBUTEIRHO, aHAN3 3THX IMPOTHBOPEUHI
CBUJETENECTBYET O TOM, YTO MPH PACCMOTPEHHUH
TEIJIOBOTO HM3JIYYCHUS, KAaK COBOKYITHOCTH XAOTH-
YECKH MABIKYIIUXCS W HE B3aWMOJCHCTBYIOIINX
Mexay coboit yacTuil — (POTOHOB, CIIEYeT YUHUTHI-
BaTh HE TOJIbKO KJIACCHUYECKHE XapaKTePUCTUKU
yacTul (Maccy, 3apsia | T.I.), HO U Ooyee TOHKUE
WX OTJIHMYUS, BBIXOJSIINE 32 PAMKH KJIACCHYECKOU
¢usukn. ViMu SBISAIOTCS HAJIMYKME CIIUHA U €TO Be-
auynHa. Kak WM3BECTHO M3 KBAHTOBOM MEXaHUKH,
YaCTHIBI C TIOIYIENbIM COUHOM (OHH TIONYYHIIH
Ha3BaHUE — (DEPMUOHBI) TMOJUUHSIOTCS MPUHIUITY
[laymm 0 HEBO3MOKHOCTHA HAXOJUTHCS B OJHOM H
TOM >K€ KBaHTOBOM COCTOSIHAU, a KO BCEM JPYTHUM
yacTuiaM (0O30HBI — YACTHUIBI C I[CJIOUHCICHHBIM
CIIMHOM), K KOTOPBIM OTHOCATCSI U ()OTOHBI, IPUH-
mun ITaynn ve npumensiercs. Kpome storo, ¢ mo-
3UIMHA KBAaHTOBOW (PU3UKK BCE YACTHIIBI OJHOTO
copTa SBIAIOTCSA a0CONIOTHO TOXKIECTBEHHBIMHU.
Kraccuaeckre ske 4acThilbl BOBCE HE HMEIOT CITHHA
1 UX (U3NIECKH MOXKHO Pa3In4uTh. [loaTOMy npu
OTIMICAaHUHU BEPOSTHOCTH COCTOSIHUS TEPMOJUHAMHU-
YECKUX CHCTEM HEOOXOIMMO YUYWTHIBATH yKa3aH-
HBIC KBAHTOBBIC OTJIMYUA YaCTHUII.

K Havany m3ydyeHuss KBaHTOBBIX T'a30B CTYICH-
THI YK€ 3HAIOT OCHOBHI MeTona ['mb0Oca m ymeroT
HM I10JIb30BAaThCA, HAIIPUMEDP, I U3YUCHUA Kilac-
CHYECKHX HJealbHBIX U pealibHbIX Ta30B. [loaTomy
BOCIIOJNIb3yeMCsl OOJBIINM KaHOHUYECKHUM pacrpe-
nenenreM ['mOOca, ompeneNnsonM BepOsSTHOCTD
COCTOSTHUSI KBAHTOBOW CHCTEMBI C JHEprHei

E, =ng, u xonmuectBoM wacTui N, KOTOpas Mo-
JKET OOMEHMBATHCS YaCTUIIAMHU M JHEPTHei C OK-
pyXarolen cpeoi:

-1

gi(&,n)

w=€ 9i(&,n) Ze ¢ ()
i,n

e u — xumudeckuit norenman, @ =KT — cratu-
cruyeckas temneparypa, 0;(&,N) — kpatHOCTH
BBIPOYKJICHUS, W BBIYMCIHUM CPEIHEE KOJIMYECTBO
YaCTHI[ HA HEKOTOPOM SHEPTeTUYECKOM YPOBHE &;:

HN—E; HN _EI -

<n>zzne;gi(5ian) ZeTgi(givn) (1)

HOI[CTaBJ'ISIH B 3TO BBIPAXKCHUC 3HAYCHUC SHCP-
T CHUCTCMBbI Ei = n&'i , Mbl ABTOMATHYCCKH YYHU-

TBIBAEM CYMMHPOBaHHE TIO |.
Bripaxxenwne (I1) moxer ObITh 3amMICaHO B BHIE:
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H—&i

(nﬁ@%ln ZeTng(n).

Jlist ompeneneHuss KPaTHOCTU BBIPOXKACHHS
HeoOxonuMo (a3oBbIii 00bEM, KOTOPBIH COOTBET-
cTByeT BhIOpaHHOI mozxcucteme (o pasen h®, mo-
CKOJIBKY CHCTEMa COJICP)KUT OJJMH KBaHTOBBIN ypo-
BCHb), pa3ieiuTh Ha (a3oBbIi 00BEM, KOTOPBIH
OPUXOAUTCS HA OJWH KBAaHTOBBIA YpOBEHb (OH
taoke pasen h®), torma B (IIN) g(n) =1. Cnegosa-

(1)

TENBbHO, CpelHEee YHCIO TOXKIACCTBEHHBIX YaCTHII,
KaKUMH SIBJISIOTCS. (POTOHBI, Ha I-TOM JHEepreTuye-
CKOM ypoBHe Oy/eT paBHO:

o N [Lg'jn
(N=6—In>e /. (1IV)

ou 3

B 3TOM BBIpaXEHUH CyMMHUPOBAHHE BBIIOJIHS-

eTCsl TI0 KOJIMYECTBY BCEX YACTHUI] CUCTEMBI, KOTO-
pble MOTYT HaXOJUThCs Ha I-TOM ypoBHE. B ciydae
YacTUll, KOTOpPbIE HE MOAYUHSAIOTCS NPHHLUILY
[Maynu, BepxHMIA peaea MOXKET ObITh 3aMEHEH Ha
(0), mockomnbky mipu N>N unens! psga B (IV) Oynyr
6eckoneuno maibMu (ipu ycnoBuu 4 <0). Toraa

(n)=9%lnge( 0 Jn.

© Lsi)n
3necy psan Ze[ 0 SIBJISIETCST O€CKOHEYHO
n=0
yOBIBaIOLIEH TeOMETPUYECKOW Hporpeccueii co
L{.‘i
3HaMeHaTejIeM (=€ ¢ , cymMma KOTOPOH, Kak
M3BECTHO M3 MaT€MaTHKH, OMpEIeNseTcs cieryro-

0 H=& n 1
MM BBIP@KEHHUEM: ZG i Ty
n=0 1- q
Takum 06p330M, CpE€AHEC KOJIMYCCTBO TOXKIC-
CTBCHHBIX 4YaCTHL, ~KOTOPBLIC HE IMOAYUHAIOTCA
npuHnuiy - [laymu (cBeToBbIe KBaHTHI, aTOMBI H
MOJIEKYJIbI, KOTOPBIC UMECIOT B CBOEM COCTaBE€ Iap-
HOC YUCJIO JJICMCHTAPHBIX YaCTULl U I[p) Hn HaXxo-
JATCA Ha DOHEPIrE€TUICCKOM YPOBHE &j, paBHO!:
1
= M

e? -1

OTO BHIpRXCHHE HA3bIBACTCH paclpe/ieliCHHEM
Boze—Oinmmreiina.

B makpockonu4eckux CUCTEMaxX YpOBHHM HEp-
TUH PaCIONOXKEHBI JOCTaTOYHO TYCTO (KBa3uHe-
npepbiBHO). [103TOMYy MOXHO OmNpeAensiTh He KO-

JIUYECTBO YACTHUL, KOTOPBIC HAXOIATCA HAa HEKOTO-
pOM KOHKPETHO BBIOPAaHHOM 3HEPIeTHICCKOM
YpOBHE, a KOJTMYECTBO YACTHII, UMEIOIINX YHEPTHIO
oT ¢ 1o e+de. OueBUAHO, YTO IA HAXOKICHUS
CpemHEr0 4YHCJIa TaKWX YacTHI HE0OXOIMMO

CpeJHee YWCJIO 4YacTUll Ha OJHOM YpPOBHE
. dr

YMHOXXUTh Ha KOJINYECTBO YPOBHEN PeR rae dI —

¢a3oBblii  00BEM,  KOTOPBIH ( COOTBETCTBYET

COCTOSIHUSIM ¢ dHeprueit or & mo &+de. Torma
KOJTMYECTBO YACTHIl, KOTOpbIC HAXOIATCS Ha
YKa3aHHBIX YPOBHSX DHEPLUU, ONPEACIUTCS BHIpa-
JKEHHEM:

(Vi)

[IpumMeHuM 53TO BBIp@KEHHE AJSL TOTYYCHUS
OMIMPUYECKUX 3aKOHOB H3Iy4YeHUS aOCOIIOTHO
YyepHOro Tefla (pachpeneieHie SHEPTUU B CIIEKTPE
abcomoTHO. 4epHOro Ttena, 3akoH Credana—
Bonwsimana u 3akoH cMmerienus Buna).

B oTimune oT MONEKYJISIPHBIX MM aTOMapHBIX
cucrteM 0o03e-ra3za, cucTeMbl (OTOHHOTO Tra3a He
MOTYT UMETh MPOHM3BOJIBHOTO KOJIMYECTBA YACTHII.
Ecnn, nHanpumep, (GOTOHHBIA ra3 CyIIECTBYeT B
HEKOTOPOH IOJIOCTH, TO IPU YMEHBIIEHUH 00beMa
MpU TIOCTOSHHOM TeMmIepaTrype CTEHKH TIOJIOCTH
OyayTt Oomblie (OTOHOB IOTIOMIATh, YE€M H3ITY-
9aTh, ¥ P YMEHbLICHUH 00beMa 10 Hys Bce $o-
TOHBI MOTJIOTATCS. [[03TOMY B COCTOSTHIM PaBHOBE-
cusi GOTOHHOTO ra3a MpH 3a1aHHBIX 00BEME U TEM-
nepaType B HEM MOKET ObITh JIMIIb ONPEAETICHHOE
KOJIMYECTBO YacTull (()OTOHOB), TO €CTh IS TAKOM
CHUCTEMBl HE3aBUCHMBIMH IapaMeTpamu Oynyt V,
T, N. Kak u3BecTHO, Ipu TaKUX HE3aBUCUMBIX Ia-
paMeTpax  CBOWMCTBAMH  XapaKTEPHUCTUYECKUX
¢byHK1MA 00namaeT cBoOoMHAs 3Heprus F, koTopas
B COCTOSHMM DPaBHOBECHS HMMEET MHUHHMMAJbHOE
3HayeHue. [loaromy mpu ycmoBuu | =CONSt wu
V =const, 8—F =0, Ho 8—F

V.7 ON )y 1

CrnenoBarenbHO, XUMHYECKUH MOTEHIMAN (DOTOH-
HOTO Tra3a paBeH HYII0. OTOT BBIBOJ BBHITEKAaeT
TaK)Xe€ M3 HEMOCPEJCTBEHHOTO pacyeTa TepMOJH-
HaMHYecKoro rmnoreHnuana ['ubOca, KOTOpHIH
OOBIYHO BBITIOHAETCS TPH aHAINW3E TEPMOIUHA-
MHUYECKON TEOPHUH TETUIOBOTO M3TYUCHHS.
Bocnonezyemcst Takke TeM, 4TO (Pa3oBbIA 00b-
€M YaCTHIl MOXKET OBITh 3aIMCaH B U3BECTHOM CTY-

nerTam Buge — A7 = 4iz'p2dp -dV , a umnyasc do-
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. \Y
TOHAa CBsI3aH C €Tr0 DHEprueu pP=-—, TOrJa
C

h3
dr = 47r—3V2dv -dV . TloacTaBuB JaHHOE BHIpa-
C

xenue B (VI), mepeiizem oT pacnpeznencHuss MO
SHEPTUU K PAaclpelelieHHUI0 10 YacToTe, TO €CTh
MOJYYUM KOJIMYECTBO (POTOHOB € YAaCTOTOH OT V 10
v+dv. Yurem mpu 3TOM, 4TO (OTOHBI, KaK 3JIEK-
TPOMarHUTHbIC BOJHBI, MOTYT UMETh JABE B3aUMHO
MepIEeHANKYISIPHBIC TTONSAPU3AUH HIIH, YTO TO XKe,
YTO CIMH (POTOHOB MOKET UMETH JIBE OPUECHTALHH.
Torna umeem:

-1

dv-dv .

hv

dn=8m2c| el -1 (VII)

GHCPFHH QJICKTPOMArouTHOTO HU3JTYUYCHUSA B
YIOMSIHYTOM HHTEpBaje YacTOT MNPH 3aJaHHON
Temmepatype B oobeme dV OyzaeT paBHa:

dE(v,T)=hv-dn=

L (Vi)
=8nhvic®| ek —1| dv-dV
a CIICKTpaJibHasd IIJIOTHOCTH OHEpPruu
dE(v,T)
EuT)y= "o, » KOTOpas XapakTepu3yeT pac-

dvdv
NpEaACIICHUE SHECPIUnu B CIICKTPEC a6COHIOTHO uep-
HOTo0 T€ja, OHpeﬂeJ’II/ITCH BLIpa)KeHHCM:

hv o1

£y =87VC| e <1 (IX)

O10 M ecth u3BecTHas popmyna [lnanka, koTo-
PYIO OH TIOJTYYHII, TIPETIONOKNB, UTO 3JIEKTpOMAr-
HUTHAs JHEPrHs H3IydaeTcsl OTIACILHBIMU MOp-
nusiMH — KBaHTaMu: @opmyaia (1X), B oTnuuune ot
MOJYYCHHBIX B paMKax KilaccHYeckod (u3uku
dhopmyn Pemes—Ixuaca m Buna, coBmamgaeT ¢ dKc-
MEPUMEHTANBHBIMU JTAHHBIMH BO BCEM HHTEpBaie
yacror. HerpynHo yBunerb, 4ro u3 (opmyisi
[Tnanka npu hv>>KT nonydaem dopmyny Buna, a
npu hv<<kT — popmyiy Penes—/Ixunca.

Haiinem cyMmapHyi0 SHEprui0 HU3JIy4eHHs B
JNaHHOM oOBbeMe. JIJist TOro HeoOX0AUMO BBIpaXkKe-
nue (VII) mpounTterpupoBates mo odbemMy H IO
BCEM 4YacTOTaM:

-1

dv.

hv

E :87zhc‘3\/.[v3 ek 1
0

hv

BBons HOBYIO mepeMEHHYIO0 X = T U YUIUTBI-

© 3 4
x“dv
Bas, YTO I 1 = ;[—5, roiryanM 3akoH CtedaHa—
e —
0
8rk*
Bonpimana: E = —15 e VT4
C
E=0oVT"* , (X)
rne o= —8ﬂk4 moctostaHas . Credana—
~15¢°n°

BonbiiMana, KOTOPYIO, B OTJIUYHE OT TEPMOJUHA-
MHYCCKOTO ONMCaHUA TEIIOBOI'O U3JTYUCHUs, JICTKO
paccumTaTh.

Otmetnm, uto Beipakenue (V1) mo3BomnseT omn-
pelnenuTh KOJIMYECTBO (POTOHOB, KOTOpHIE B CO-
CTOSAHUHN PABHOBECHUA MOI'YT B CPCIHCM HaXOJUTh-
sl IpH 3aJaHHOM Temriepatype 7 B oobeme V.

0 hv -1
I Y _
N_8nc3’\/.(|;v et —1| dv )
=const-T3-V

W3 ‘monyyeHHOro BBIpaKEHHS BHIOHO, YTO B
JAHHOM 00BeMe TIPH 33TaHHOM TeMIlepaType Mo-
KET OBITh JIUIIb OJHO3HAYHO ONPEICICHHOE KOJH-
4ecTBO (POTOHOB M KOHIEHTpaIus (OTOHOB (a 3Ha-
YUT ¥ TUIOTHOCTh YHEPIHMH PABHOBECHOTO H3JIyde-
HUS) OJTHO3HAYHO CBSI3aHA C TEMIIEPATYPOM.

Janee, B KauecTBe yNpaKHEHHsI, KOTOPOE MOXK-
HO pacCMOTPETh Ha JIEKLUH, MTOJTy4aeM 3aKOH CMe-

weHnst Buna vV, =const-T .

B 3akiroueHne paccCMOTPEHHUS TEIUIOBOIO M3ITY-
YeHusl cJelyeT YyKa3aTb, KaK pPacCUUTHIBAIOTCS
TEPMOJIMHAMUYECKHE TIOTEHIHaIbl (POTOHHOTO Ta3a
CTaTUCTMYECKHM METOJOM. 3aBHCHMOCTb BHYT-
PEHHEH HEPrUH OT TEMIEPaTyphl CTATUCTHYECKUM
METOJIOM MBI YK€ MOJTyYHIIH — 3TO BEIpakeHue (X),
MOTOMY MOXHO BOCIIONIB30BAThCSl yYpPaBHEHHEM
I'n66ca—T'enpmronbua, koTopoe (IpU MOCTOSTHHOM
o0beMe MOJIOCTH, B KOTOPOH CYIIECTBYET TEIIIOBOE
W3JIy4YeHHE) NpUBEAEM K CIEAYIOIMIeMYy BUAY:

F:—TjE

dT
Tz IloacraBnsis B 3TO BbIpaXXEHUE

BHYTPEHHIOIO SHEPTHIO TEMJIOBOro m3inyueHus (X),
MOJYYHM YK€ M3BECTHOE M3 TEPMOJAHMHAMHUYECKOTO
paccMOTpEHUs] TEIJIOBOTO M3TYYEHUS! BBIPAKCHHE
Ui cBOOOAHOM »Hepruu, auddepeHuupys KOTOo-
poe, MojTydaeM SHTPONUI0 (POTOHHOTO Ta3a M JaB-
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E

JIeHHe, a TaKkXKe ypaBHeHHe cocTosiHus: PV = 3
[To BBMHCIEHHBIM BEJIWYMHAM OIPEACIIEM Tep-
MOJIUHAMU4ecKui mnoTeHuuan ['ubbca M SHTAb-
nuio. [lomydeHnsle TakuM 00pa3oM 3aKOHBI H3ITy-
YeHHsI a0COJIFOTHO YEPHOTO TeJla U BBIPAKEHUS IS
TEPMOIMHAMUYECKUX TMOTEHIHAJIOB COBMAJAlOT C
BBIBOJIAMH TepMOAWHAMHUUYeckoro meroxa. Ho, B
OTJIMYKE OT TEPMOJTUHAMUKH, TIPH CTATHCTHUECKOM
onucanuu (OTOHHOTO ra3a HEe BO3ZHHKAET HEOOXO-
JTMMOCTH B 3aMIMCTBOBaHUH YPaBHEHHH COCTOSHUS
U3 APYTHX pa3AenioB GU3UKH.

3akmovyenue. Takum o0pazom, mpeioKeHHAs
METOJIMKAa CTATUCTUYECKOTO PAaCCMOTPEHUS TEIUIO-
BOTO M3TYYEHUs], C TIOCIEAOBATEIbHBIM U CTPOTHM
y4eTOM CBOWCTB OO30HHOrO Ta3a (JIMCKPETHOCTb
SHEPrHH, TOKIECTBEHHOCTh, CIIMH M OTCYTCTBHE
MacChl TIOKOsI), MO3BOJIICT HE TOJBKO OOBSCHUTH
3aKOHOMEPHOCTH H3IIyYeHHs a0COIIOTHO YEPHOTO
Tella, ¥ TeM CaMBbIM yCTPAaHHUTh IPHUYHHBI, KOTOPBIE
MOPOJMIN B (U3UKE COCTOSHHE, W3BECTHOE TMOJI
Ha3BaHHEM «ynbTpaduoneroBas kaTactpoda», HO

Y TIOJIYYUTh, KaK ClieJcTBHE, PopMmynbl Buna u Pe-
nes—JxuHca.

PaccmoTrperHas MeTomuKa M3J0KEHUST BOIIpOCa
0 TETJIOBOM U3JyUYCHUHU OXBATHIBAET BCE KIIFOUEBHIC
aCMeKThl ITOH TEMBI, HE COAEPKHUT H3OBITOYHYIO
HHQOPMAITUI0O W MaTEeMAaTHYECKHE CIOKHOCTH, H
MOTOMY, KaK MOKa3bIBaeT COOCTBEHHBIN OMBIT Mpe-
MMOAaBaHUS TEOPETUUECKON (HH3UKH, ITOCTATOTHO
JIETKO BOCTIPUHUMAETCS CTYACHTAMH.
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