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obpason, monesHas paGoTa, COBepIAeMas 33 LMK, Apon <
< Q1 — @, TAe B CUIyuac PABEHCTEA PeYb HIET 00 MAGATTHHOM
[BUTATEsIE, B KOTOPOM HET NOTEPh SHEPTUH.

Orromenne mosesHoll paGoTe K SHEPLUA, KOTOPYIO 1o~
Jiyuuio pabodee TEIO OT HArpeBaTeNs, HA3BIBALTICA KO-
apPuyuenmon noreanozo deticmaus (KIIIL):

Anon Q QZ_~ _9_2
AT Pl A e

113 3T0r0 BLIPAXKEHNAS BHIHO, 9TQ JaXe Y HAGANBHOTO IBUraTeIs
n < 100%, nockombky @z He MoxeT GuiTh pasuolt myso. Opas-
nysckuit mmxenep Camu Kapro (1796-1832) yeranosu Baxuyio
Ans npakrakd 3appcEMocTh KIIJE TennoBol MamUHEL OT TeMme-
paryper T} HarpeBaTeia ¥ TEMIEPaTy b Xoomuinpanka Ty: Hesan
BHCHMO OT KOHCTDYKIMY U BbIGOpa pabodero Tesia MaKCHMAaIbEOS
suaygenve KIIJI TensoBol MalIMHLI ONPENEIAETCA BEHIPAKEENEM

n=

Tlponece meperayd SHEPIUM OT OIHOTO TeJa K. JAPYro-
My 6es coBepurennst pabOTHI HASEIBASTCS MENN006MEHOM
wam menaonepedovelf. DHeprua, nepejaHHAd Teay B
pesyJibraTe TenI00GMena, HASKBASTCT KOAUNECMEOM TENAOMYL.
Ecnm npomecc TEMJIOmEpenady He CONPOBOXAaeTcA paboroit
(A = 0), To Ha OCHOBAHMI NEPBOTO BAKOHA, TEPMOFMHAMYKHY KOJIU-
YECTBO TEMJIOTH () PABHO W3MEHEHUIO BHyTpeHHEH BHEpruy Tesa
AU, xoTopas NpOTOPLMOHAIbHA W3MEHEHMIO aBCOMOTHOH TeM-
NepaTyphl U OHpENeNAeTCa anrebpanyeckolt cymMmmolt uamenennit
SHEPIMA BCeX arOMOB mum MosiekyJ. Taxum obpasom, koaude-
CTBO TEMJIOTH, HEOOXOIMMOE 11 HarpeBaHus Teqa Ba AT, mo-
xeT GhTh onpeseseHo 1o Gbopmyte

Q = AU = ecmAT,

The ¢ — HA3BIBaETCHA yﬂenbnmﬁ MENACEMEOCTIDLIC BEWECMNEA. Be-
Junra O = om Ha3bIBAETCA TENI0EMKOCTHIO HAHHOTO TENa.
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Enununa ygensuolf Temtoemxocts: [of = 1 [Tk /(xr « K).
VaessHAS TEIVIOEMKOCTD NOKASRIBALT, KAKOe KOMHHECTEO TeILIO-
THI HEOOXOIUMO [y Harpesa 1 kr semecrsa ra 1 K.

B 32BHCHMOCTH OT TEMIEPATYDH K ABJCHHA OIHO H TO Xe
BEIECTBO MOXET HAXONUTBCA B KAKOM-JIU00 arperaTHoM COCTOR~
HUH! TBEDAOM, XHOKOM, rasoobpasHoM. Kpome nmepevnC/IeRHbIX
TPexX, MOXHO BbUIETATD i JPYLHE arPeraTHbIe COCTOAHAS (I1a3-
Ma, HEXTPOHHOE COCTORHME PEECTBA).

O6mum 11 BeeX COCTOSHUY BemecTBa ABIACTCA XaoTHIecKuft
XapaxTep OBIKEHHS YaCTHI], COCTABIIAIONUX BEMECTBO, — MOJIe-
KyJl, aTOMOB HJM HOHOB. PaccToAmms mexny wacTHUAMY Bemie-
CTBA B ras3aX BO MHOIO Pa3 MPEBHIMAIOT PASMEPE! CAMEX JACTHIL.
Bossmryto wacTs BpeMeny uacTHII CBOGOLHO ABISKYTICH ¥ JIAMID
CPaBHUTEJILHO PENKO MCHOBITHLIBAIOT COYAAPEHUR TPYF C APYTOM.
D1uM OGLICHAITICS TAKME CBOUCTBA TA30B, KaK:

— CnocoBHOCTE K CXKATHIO;

~— BO3MOXHOCTB 3AHHMATh BECh IMPENOCTABJECHHBIA emy
obbeM. .

Canbl IPUTsDKEERA MEXIY YaCTHOAMH ra3a MaJjbl M He Co-
COGHBI yNiepaTh HX APYT BO3JIE ADYTa.

B xuAKoCIAX MACTRIB PACIONATAIOTCS IPAKTUIECK] BILIOT-
HYIO IPYT X APYTY ¥ COBEPIIAIOT KOIeOATENbHOR IBIDKEHHE 0KO-
710 COBCTBEHHBIX MOJIOXEHu# paBHOBecus. COBEpPIINB NPUMEPHO
MUJLTHOH KOIeOaHN, YACTHLA CKAIKOM IEPEXONUT HA IPYTOe Me-
cT0. B cexyHny Kaxmad 4acTHIA COBEPIIACT MPHEMEDPHO 105-10°
TaK¥X MEpPeXofoB. DTO OMPEHENsAEeT TaKKe CBOHCTBA XKuaKocTel,
KaK;

~— MAJIyI0 CHMAEMOCTh;

— CIOCOGHOCTS COXPAHATH ONpenesentblt 06neM (CUbl pa-
TAKEHUA MEXY YaCTANAMH JOCTATOYHO BEJIMKH);

— TEeKy4ecTb.

B TBepmpx Tesax YacCTHMLBI COBEPLIAIOT MAJIBIE KOTEOaHHA
OKOJIO CBOMX Novoxenuit papHOBecHa (B KPHCTAILIIAX 9THMY LIO-
JIOXK €HUSIME SBJIAIOTCS Y3JIbl KPUCTA/IIYeckol pemetkn). Trep-
Zble TeJia MMEIOT CODCTBEHIYIO QOPMY B 0ObeM, NTOCKOJIbKY CHITHL

HPHETOKHUA MEXIy “MaCTHLAMH TBEDIOrO TeJsla NOCIATOYHO Re-
JIHKHU.
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B npotiecce TENIIONEPEAYE BEHIECTRA MOFYT MEHATh CBOM
arperarabe cocTosEuA. [lAaeqenue — STO NEPEXON Be-
$ mecTBa M3 TBEPHCrO CocTosEMs B xumxoe. Ipm sTomM
Pa3pymAerca KPUCTAINHECKAs PEMETK S TREPAOTO Te1a, s Te-
IO eMy HEOBXOMUMO HOJIyHUHTh HEKOTOPOS KOJIMHECTBO YHEDTHY,
Tinapsenyue KPUCTAJIAYECKOrO TEIa, HPOMCXOAUT NP NOCTOAH-
1Ol TeMuepaType. DTa TeMIEpATypa.HA3LIBAGTCS meMnepamy-
poti naaesenus. HOKa T€J10 IOJHOCTLIO He PACIIaBUTCS, BCe HOM-
BOBEMOE TEJTy. TN RAST Ha yBeJMueHHe NOTeHIuansHolt anep-
[Ty 9ACTHI BEMECTRa, 4 Be MX cpeiHell KuneTuIeckoll sEepruu,
Yro6B1 PACILIABATE TEJI0 MaCccoll m, eMy HeobxomaMo coobmmTh
KONMHYECTBO TEMIIOTH! (). pasHoe

Q=A-m,

Ie YJeatHiA MENAOME NAGSACHUA A TIOKASHIBALT, K&KXOE KOMU-
ECTHO TEMITOTHI HEoOXOIUMO AJist npespamenns 1 Kr xpucTasng-
YeCKOTO TeNs B KUIKOCTh (IpH Tempepatype mitasnesus). IIpu
Kpucmassusayuy (TIEPEXoe BEIECTBA W3 KHUEFKONO COCTOSHUA B
TBEpHOe) BHLIETMUBINEEC KOJIMYECTBO TEMIOTH MOXKeT GLiTh Bhl-
MUCJIEHO IO BTOH 3Ke dopmye.

Enunurp, ynensHo# Teniors: nnasnerns: [A] = 1 Ihx/xr.
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CyMna KMHETHHECKOY SHePrHlL TeMIOBOro JIBIDKCHHUA Ha-
CIHMU BEHMIECTBA M NOTEHIMAJIBHOM SHEPruM MX B3ANMO-
mw? jchcrBus HA3BIBAETCH snympenneti onepeuell meaa:
U=E.+Ex= NE, + Ey, tne N — KOJIHSECTBO JACTHI, B TeJe,
E, — cpenuss KMHETHYECKAs DHEPrius opEo# wacTausl, MsBect-
HO, wto By 3aBHCHT OT TEMITEDATYPHI T3, & E, — or ero ofbema
(MOCKOTBbKY € IO M3MEHEHHEM H3MEHACICA I cpenee PacCTOAHRE
MEXIy YaCTHIAMH, & CIEeNOBATEJDHO, U MHTEHCUBHOCTH HX B33~
inonelicreusa). TlooToMy B ofmieM CIIy<ae BHyTpEHHIA SHEPrusa
SABUCHT OT TEMIEPATyphl ¥ ofbeMa Tea.

B caydae UAEAJIBHOIO rasa MOTEHINAJIBHAA SHEPIUs
psanMomelicTBIs MOJIEKYJ PaBHa HYJIO I BHYTDEHHIATL
SHEpPIUs PaBHA CYMMe KHHETHJeCKUX suepruft xaoTHue-
CKOTO TEIJIOBOTO JABKEHNS BCEX IO MOJIeKYJ, Tak 4T0 [/ Ofl-
HOATOMHOIO Ta38 UMeeM:

RT = 3pv.

= NE =31
s VB ot ion 12

Dol

BHyTDEHHIOD SHEPIHIO MOKHO H3MEHUTH ABYMA cnocoBamu: co-
epiientes pabomal, KOTIA BHYTPEHHA SHEPIAA MIMOHICTCA HA
BeJTMUNHY, PABHYI0 paG0Te BHELIHHX CHJI A', u menaonepedavet,
IpH KOTOpOH MSMEHEHNMe BHYTPeHHeH SHepriu XapaxTepH3yercs
xoaurnecmeom menaomvi Q.
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Mavenenne BHyTDSHHeH 9Hepruu Testa (CHCTEME! Teu)
ONPEIETIRETCA NEPEbM 3GKONOM (KANAAOM) TeEPModuna-
d muxu: Hamenenue enympesnnetl anepeuu cucmemsnt AU
npu nepezode e U3 00H020 COCTMOAKUA 6 Tpyzoe PasHo CyMMme pa-
Gomn enewnuz cua A’ u xosunecmee mensomut Q, nepedanrnozo
cucmenme:

AU =4A' + Q.
Pafora camoft cucremu Han BHemHuME Tesamu 4 = —4', T.e
paBHa paboTe BHELIHUX CHJl HAT CHCTeMOol €O 3HaKoM Mumnyc. Ilo-
3TOMy NepBbilff 38KOH TEPMOIMEAMUKH MOMHO 34IHCATH B BUIE
Q = AU + A, T.e. KOJMYECTBO TENVIOTHI, NEPEANHOE CHCTEME,
HIeT Ha W3MEHeHUe ee BHyTpeHHell sHEpruM H Ha paboTy cucre-
Mbl Haz, BHEImHEME TeaMu (06e GopMyIMPOBKY DaBHONDABHEL).

TTepBbiit 33KOH TEPMOMHAMUKY — 370 0Go0meHHe 3aKOHA CO-
XPAHERUs ¥ HPEBPAIIEHAs SHEPIUM LA TEPMOIMHAMUYECKO! cr-
crempr. Y3 HEro ciieayer, 4To B H30IUPOBAHHON CHCTEME BHY TDEH-
HAAL SHEPIHS COXDAHAETCA NIDH JIOOBIX IPOLECCAX (TIOCKONBKY
1 wsosmpoanHol cucremnt A' = 0 u @ = 0, snauuz, AU =0,
T.e. U = const).

Tlepsriit 32KOH TEPMONMHAMUKM CBUIETENHCTBYET O HEBOS-
MOXHOCTH COSIAHUA 6€4H020 Jeuzamens, KOTOpuIi mor Gnr He-
OrPaHMYeHHO IOJTO COBEPHATH PaboTy, HEe 3aMMCTBYS SHEPLHI0
n3sre (Q = 0). Pabory, cobeplmaemyio DOTOGHBIM IBUTATETIEM,
MOXKHO DacCYHTaTh TaKuM 00pasom: A, = —4' = Q@ - AU =
= —AU = 0, nockonsxy U; = Us.
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i V.V

Puc. 28

Onpenenum pafomy 2a3a TP #306apHOM PACIIMDEHMY Fa3a.
Tycrs pacmmpenne rasa or obbema Vi no J6nema Vy composa-
KIAeTCH TIEpEMEIICHEEM TOPINHA B IUIMHIpe Ha paccrosHue L
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nioy, melicrenem cuoel F (puc. 28). torna paboTa, cobepIcHRan

ra3omM; PapHa:
A= Fl=pSl=plivV,

EAe p — JaByienne 1432, S — AAOWANE NOPINHA, AV — usmene-
e obbema rasa. Kak BUmHO u3 puc. 28, npu B3ofpakenuy H30-
apHOTO MPOIECca B KOOpAuHaTax p—V IIOmaAL Hurypsl, orpa-
HrueHEol Tpaduxem Bponecca, 0ChI0 ABCIMCC M OPAUHATAMIL i
% V3, ONIPEie/iAeT COOTBETCTBYIOMYIO BeUHHY PGOTE! Ia3a.

TIpoussomLHEL NPOLECC PACITUDEHIA Ta3d MOKHQ PaccMaTp-
BATH Kak COBOKYHHOCTb YEPENYIOMUXCA R30BAPHEIX 1 H3OXOPHEIX
nponeccos {cu. pue. 29). Iosromy pabora rasa B.9TaM ciy4ae
onpenenAeTCs NAOMANLI0 GRryP5l TOJ COOTBETCTRYIONMM y1acT-
xom rpaduka Iporecca Ha muarpamme p-V.

7 Puc. 29

Ipy exaruy rasa HAUPaBJIEHNE BEKTOPA BHEMIHER CLJIbL CO-
BRAJZiaeT C HaNpapJeRueM NEpeMEINeRyA NMOPUIRA, IO3TOMY pa~
6ora premuux cui A' mosoxuTenbHa, 8 paboTa, COBepUICHHAR
rasoM, orprnarensna (A < 0).

PaccMOTpUM TIpRMEHEHKe NEPBOro 3aKOHA TEPMOAUHAMUKH X
IpoilieccaM B UOGSARHOM rase.




image5.png
Maorepmuueckuit npouece (I' = const, AL = 0). Taxk xak
AT = 0, uameneuue BHyTpernel oneprna AU =01 Q = 4, Te.
BCe TEJLTIO, NOJYHAeMOe CHCTEMOl, PACXOIYETCs €10 TIPK COBEpHIe-
Huy PaBOTHE HAK BHEIHUMY CHTIOMH.

Maoxopuyeckuit npouecc {V = const, AV = 0). B arom cay-
yae AV = 0, cucTema He copepmaer paloTl, TAK KaK raj He
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pacnmpsercs, nostoMy @ = AU, u BCe KOMHUECTBO TEINOTEL,
TosTyHeHHOe TeNIoM (CHCTeMOH), MIET Ha H3MEHEHUE €r0 BHyTpeH-
Heft 9Heprum, T. €, HA €ro HATPEB. :

Wsobapraeckutt mponece (p = const). ‘B s1om nponecce nep-
Bif 38KOH TEPMONWHAMUKN MMeeT obummit sux: Q = AU + A.

Aduabomuneesutt npoyecc (mpouece, mnpoucxonamuit - 6e3
TemVIo06Mena MEeXIY CHCTEMOH M OKPYNAIOMEMH TEJaMH, T.€.
Q =0). Beromcenysae 0 = AU+ Au A = -AU, 1.e. ecym
cueTeMa CoBepliaeT PaboTy, TO ee BEyTPEHHsAsS SHEPIuA yOriBa~
e1, ¥ TEMIEpaTypa ee IoHwKaeTced, llockompky npu .amuabaru-
9eCKOM CKATHE TEMICPATYDA Ia3a MOBBIIALTCH, TO IABJIECHAE C
yMenbmenueM obbeMa. pacTeT GhIGTpee, YeM IPH H3QTEpMuYe-
cxom npouecce. TloEKeHNe TEMIEPATY DL Ta3a pU auuabarue-
CKOM PacHIMPEHNH IPUBOIUT X TOMY, YTO JaBjeHne rasa yorsaer
BrIcTpee, UeM IIPH H30TEPMAYECKOM pacmupsrun. I'padux anma-
6aTHIecKOTo NPOLECCa B KOOPIMHATHIX opsmx p~V npencrassen
Ha puc. 27 nyRKTHPHON siEnef.

Yerpo#icTsa, npeBpamaiomue SHEPIRIO TONANBS B MOXAHHYIE-
CKYIO 9HEPIUIO, HA3LIBAIOTCS MENA0SUMY Douzamensmy. Jlobolk
TENJIOBOM ABUTATEH COCTOMT K3 TPEX OCHOBHBIX BJIEMEHTOB: Pa-
bouezo meaa (0BbIYHO 3TO ras), KOTOpPOE COBEpmaeT pabory B
DBHFATENe; HGZPEaMmend, OT KOTOPOro paBodes TENQ HOsydaeT
DHEPrUIo, YaCTh KOTOPOH 3aTeM UIeT Ha COBEPLICHUE PaBOTH; Lo-
A0fuAvHUKG, KOTOPHIM MOTYT ABAATHCA arMocdepa AN CHEly-
AJIbHEIE yCTPOHCTBA. &

PafoTa TemsnoBOTO OBALATENA COCTOMT M3 MOBTOPAIOMIMXC:
UKJIOB, KaxKILIH M3 KOTOPLIX TAKOB! NPHOOpeTeHye pabotinm Te-
JoM sueprum @) oT HarpesaTesia (Temneparypa XoToporo Iv);
pacmmpenie pabOHero Tea i COBEPHIEHNE M NOJIESHOR paboTsr
Agos; IEPENATA HEMCHOMBIOBARHOR YACTH SHEPTUH (2 XOJIOMIIE-
HuKy (Temueparypa xoroporo T Bgerna Membile, HeM. TeMIepa-
Typa Harpesatena T1); BOSBPAIIEHHE OXNIAKICHHOTO pabouero Te-
J1a B MICXONHOE COCTOAHUE. VI3 HepBOro 3aKOHA TEPMOTMHAMHUKH
CJiefyeT, 9T0 IPY 3ABEPIUCHUN LUK pabodee Tesio MpuXooaT B
MEPBOHAYANBHOE COCTOSHYE | €10 BHYTPEHHNA SHEPruA HE MEHA-
erca: AU = Up — Uy = 0, snaunt, Q1 = Q3 + Anon + Quoreps, TR
Quoreps — BHEPIUSA TOTEPH 33 OOMH LMK, KOTOPAR DACKONYETCS |
Ha, TenooBbMeH ¢ okpyxamomet cpefott, Ha, Tpenue U T. 1. Taxum




