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Kaupao#i 10UKe X, ¥y, Z COOTBETCTRYIOT TPH YaCTOTH — PE3)JBTAT DEVICHER
SEKOBOT0 YpaBHEHHA. BCero Touex B TNPOCTPAHCTIBE xVz NiNoN,. Obném. ¢
uHME CBA3aBHBIH, ecTh Uy, @ U — 370 00BEM B UPOCTPRHCTBE, OFpaHkYeHHWH
HOBEPXHOCTHIO v == const.

Hecaomxno mOAyynTh ypaBdeHHs NoBepyHOCTEl v== const. B paccmarpLiac-
MOM HDPOCTpPAaHCTBE. BBHIY CHMMETPHH KDHCTaMla 1OCTATOYHO H3}4YHIb 4allo
UPOCTLAHCTBA, 33KIIOMEHHOIO MEMKAY ABYMS [NOCKOCTAMH CHMMMEIPHY HpH ¥ == U
i x=y. Jluoua nepeceuenus NOBEp3IHOCTEH v==const. ¢ NIOCKOCTAMH CHM-
METpHH CTIPOMJNHChL Ha MHLIMMETPOBOH Oymare, a zareM IpH NOMOIik Oylassu
NepeHOCHANCh Ha KyCKH TJacTelHHa, BhipesaHHwe B GopMe PaccMarpHBaeMoro
yuacrka (pazoBoro mpocrpascrsa. Ha xamin#l KYCOK HaHOCHJACh CeDHT Ahuuy
nepecedenua AAA OIHOH M3 BETBeH 4acroT.

BAOKH paspe3annch Ha KYCKH TAK, YTOGH MOJYUHTH 3JeMEHT 00hEMa, 2aKI0-
yEHHMH MEKAY ABYMS HOBEPXHOCTAMH ¥ = COOSL JKCTPAINOIAN S OT KOHTYPOB «
TOBEPXHOCTAM OKasajach BIOAHE BO3MOXKHOH; IOMOraer To OOCTOSTENnCTEY,
4TO 3TH [OBEPXHOCTH DEPNCHAMKYIAPHbI IAOCKOCTAM cumuerpun. Caegier
TaK¥e IOMHHMTD, YTO CHMMETPMA KPHCTANlad I[O3BOIFET PacCMATPHBATh OTHOIM-
TenpbHO HeGOXBIION 1elJeCHblil yroi NpOoCTPaHcTBa XyzZ.

BapemuBagneM M MOrPYKEHHEM BHIPE3aHHHX KYCKOB B BOIY aBTOp omnpe.e-
amx GyHrnuio v (v) B, zasee, AuddepennuporanneM—Pyaruuio G (). Tougoc s
TAKHX MOAEJBHBIX BoluucieHnil Zoaxnua OMTH, COTAaCHO aBTOPY, NOPILIKE Ev-
CKOJNBKHX TIPOLEHTOB.

MMoayuernmil sTuM coocofoM CHEKTp ¥acTol ObL! DpuveHCH aBIODOY 138
BHYHCICHHS Temaoévkocrteil. ABTOpov OHIH NpoBeaeHbl 1ad cepefpa BRUMC-
3 HA Ke0aeBCKOH XapaKTepHCTHUYECKOH TeMiepaTypsl B QYHKUHE TeMOepaTypH.

nime 7° K reoprs Bopua u KapMana npeBoCX01H0 COBNAJAET € ONHLITOM. Hwae
TOH TEMNEPaTypbhl MMEIOTCH aHOMAIEH, KOTODHE 3acTABJARIOT CHHTATh NpHMe-
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HEKOTOPBIE HOBbBIE ACHEKTbI TEPMO,&MHAMH{{W il

CymecTByeT HECKOJBKO IONLITOK NPEACTABACHHA BTOPOrO HAYaNa Tepmo-
IHHAMUKH — IPHHIUNA BO3PacTaHHA SHTPOINH — He B $OpMe HepaBeHCTEa. 2TO,
OYEBHAHO, HETPYAHO CREAaTb, €CAH BBECTH B DACCMOTPCHHCE BEAHUYHHY HpApa-
INEHHA SHTPONHMH, NPOHCXOAAIEro 63aroaapa BEeoOpPATHMEIM KpoieccaM, Npo-
TEKamum BHYTDH CHCTeMbl — AS;,.. B pedepupyemoil craree moxpobzEc mina-
FAKITCA CMOCOGB  BBEHEHHA STOrO TNOHATHA B TEPMOAMHAMHUECKHE YpAaBHEHHA
I NOK&3pIBAETCA IPaKTHYECKOE yILOﬁCTBO BO3HHKAWOINHX HOBHX COOTHOLIChH.

Paccmarpuaaa CHCTEMY, HAXOZHAHIVIOCH B COCTOAHMI TEIJQBOrO H MEYaHn-
4€CKOro ofmena M oGMeHa BEMECTBOM €O Cpefioil, aBTOPH! 3aNHCHBAIOT GCHOB-
Hbie 3aKOHBI TEPMOXHHAMHKH B (opme:

AE = ZEm + Z Qu—W,
m It

A= 35, + Z%i +A8.,.
1"t n

3aecy AE n AS—u3MeHEHHA SHEPIMH H SHTPOINHH, NMPOHCXOIAINHE B CHCTEME
34 u36panHLA HETEPBAN BpEMeHH; £, H Sp~——3HEPrus W sHTPONHL, IPUHECSHHEIE B
CHCTEMY MOTOKOM BEHIeCTBd; OCTaibHbie 0003HAWEHHH OOLIYHH.

*) R. Tolman a. P, Fine, On the ureversible production of entropy,
Rev. Mod. Phys., 20, 51, 1948,



3122 H3 TEKYIIEH JMHTEPATYPHI

HlpaMenss sTH ypapHeHHA K UMKIHYECKAM M CTALMOHAPHHIM HpOHECccaMm
MOXHO, nolarasd AE u AS paBHHMH Hy&o, O0BELHHHTL JBA 3aKOHA TEPMO-
JEHAMAKH B OJHO ypagHEHHE, HA3BAHHOE aBTOPAMHU «ypaBHCHHEM 9 (PEeKTHBHOCTHS.
OHO DONyYeHO yWMHOXEHHEM YpaBHEHHA JHTDONHM KA TEMIEPATYpY cpeiu Ty H
BLIYATAHHEM €r0 M3 YDaBHEHHS SHEPrHu:

Tp— 1T
W= 3 (Em = ToSa) + 3~ Qi — Ty AS,.,.
m

Tax xax AS;,, — BeqHuMHA SHTPOIIMH, NPOU3BOLHMON HEOGPATHMBIMH MpPO-
ueccaMH, NPOTEKdIOIMMME BHYTPH CHCTEMBI, €CTh BeJHUHHA NMOJOXHUTENbHAdA, TO
YpaBHEHNC NMOKA3bHIBAET BEChMa YETKO BAMAHHE  HeoOpaTHMbIX NPONECCOB Ha
<IOTep> BO3MOKHOA paboTh. M3 9Toro ypasHeHHA BOOAHE OUEBHIHA BOZMON-
HOCTL OUEHKH He3(hGEKTHBHOCTH TOFO HAH MHOTO TPOUECCA, ABASIOIEroca die-
weHTOM paboThl HeKOTOPOH MammHsl. CyumecTBEHHO NOLYEPKHYTh, YTO ,IOTEDS
BO3MOxHOH paGotet Ty AS;,, ecTh BeqMunHa alAWTHBHAS H CKAAfsIBaeTCSd H3 aHa-
JOTHYHbLIX NPOM3BEJCHUMH AJA BCeX HEOSPATHMbBIX [IPOLECCOB, NPOTEKAOLIUX B
cucreme. ITO MO3BOAAET TEXHHKY OLEHHBATh YMEHbUIEHHE HJM YBEAHUYEHHE
spPexTHBHOCTH PaboThl BCEHl CHCTEMDL, 3aBHCALIEH OT HEKOTOPOH yacTHOH mpi-
YyHpl, He NPOBONA aHanu3a paGoThl Bcell CHCTEMBbI B LIETOM.

Hast 70r0 41008 NOCTPORHHOE PAaBEHCTBO NPHBOCHAO OBl MONB3y B PACCMOT-
peHur KOHKDETHbIX SBJEHHH, HeOGXOIHUMO yMerb PACCUHTHEATh M3MEHEHHE SH-
Tponu, npoucxofsumee Oparofaps HeoOpaTHubM mHpoieccav. Kax H3BecTHO,
-OUpelenieHue IHTLONUH, KaK CyMMbI mpaBef@HHBIX TEILIOT, OTHOCHTCA K ofpa-
THMbIM Tponeccam. C APyroif CTOpPOHSHI, CAENYeT HMOMHHTH, YTO 9HTPOMUA €CTh
¢ynxuua cocrosuus. CiaeloBaTensbrno, €CAH HAaYaNbHbie M KOHEYHbiE COCTOSHAA
HBYX UPOLECCOB, M3 XOTOPHIX ORMH oOpartuM, a ApYro#l Her, COBMAajAlOT, TO
M3MEHEHHS SHTPOIHHU 6Y 1Y T OAMHAKOBBIMU, TaKHM CIIOCOG0M MOKHO HOACYHTHBATH
BeanunHy AS;,,, HO 3TOT cnocoG Gymer orpaHuied TeM OGCTOATENLCTBOM, Y10
HayanbHOE H KOHEYHOE COCTOSHHS CHCTEMBl [NOIXHBH OBTh PaBHOBECHLIMHE,
HHauye Mbl HE MOXEM INPHBECTH. CHCTEMY H3 IIEDBOrO COCTORHHA BO BTOPOE 06-
PATHMBIM HYTEM. .

B pegepupyemoii pabote mnpoM3BOAATCA MOXCUETH HEOSPATHMOTO H3MEHE-
HES 3IHTPONHA HAs pAfa caydaeB. Tam, rie 370 BO3MOXHO, aBTOPHl IPHBOJSAT
(GOpMYAbB CKOPOCTH HEOOPATHMOrOo H3MEHEHHs IHTPONHHM. DTH mOACUETH NpoBe-
JHEeHbl 4AA Herpajaluu SHeprun IpPH TPEHHU W IIPH NPOXO X NEHHH SJIeKTPHICCKOro
TOKA Yepes CONPOTHBAEHHE, Uaa HeoOpaTHMOTO MOTOKa Temia, HIA Clyyas
¢8000AHOTO paCIMpenud, 18 LHGGy3uH B pacTBope, AAs Ciydas NPOXOXACHUA
YOapuLX BOAH B rasax, NI XHMHYCCKHX peaxnHil.

B crexyomed uwactTn atoft pa6oTet aB10pH BO3BPAIMAIOTCH K NpHBEISHHOMY
HaMd Bbpime ypaBHeHMIO 3(QQEeKTHBHOCTH M NOKa3piBAIOT, KaK TeHepb MOXHO
TIPEMEHNTH 5TO YpaBHEHHE (3Has BHIpaweHds HeoOpaTHMbIX H3MeHEeHHI YHTPO-
1ME N9 PA3ESIX OpOUEcCoB) aas pacudra »@dexTHBHOCTH paGoThl TEX AU
HHBX cucTeM. 3JeCh PacCMATPHBAIOTCS LHKAMYECKUE MPONESCCHl, NPOHCXOAAIIUE
B IPOCTOIl TEHNNOBOH WMalidHE W B TEILUIOBOH MamuHe, B XOTopofl pabodas
HUJZKOCTL BO3BPAIAETCS K Harpesaresio, W Asa CTalMOHAPHHIX Iporiecca: Iep-
Bbifl — CTaNUOHAPHMIN MOTOK ONHOPORHON KMAKOCTH uepes anmapar, CHaOmEH-
HBIH  TypGuHOH, uUpom3BOAgmWe# paboOTy, W BTOPOH —CTALHOHApHOE MOCTYMJIE-
Hue B OpHOOP HEKOTOPHIX XMMHYECKAX NPOAYKTOB M CTalMOHZPHBIN BBIXOJL APY-
THX BEIeCTB.

Ha nByx npuMmepax BSI3KOTO TeueHAa M TepMOsieKTpuueckoro 3sddekra
ABTOPH MTOKa3blBAXOT HOBHIE BO3MOXHOCTH TEPMOJMHAMHKM MDH 3alHCH BTOPOTO
Havyana paBEHCTBOM, a8 HE HePABEHCTBOM B 3axiNoueHHE JenaeTcs HECKOJbKO
3aMeYa"Hii O MOHATHH TemmepaTypel. [ToguépxuBaercsa, YTO 970 MOHATHE HMEET
€TPOTHE CMBICA JAHWIb AJA PAa2HOBECHOrO COCTOAHHA A K





