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I3onpoLecchl

[lpoLecchl, npoTeKkatowume
npn HEN3MEHHOM
3Ha4YeHUN OQHOIro U3
NapaMeTpoB, Ha3bIBalOT
nsoripoyeccamu.




Buabl n30npoL.eccos:
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* I30TEPMUYECKNN NPOLIECC
* 1306apHbIN_ NpOoLIECC

* I30XOpHbIM NpoLIecc
e AonabaTHbIM npoLecc




N30TepMnyecKknm npoLecc

lMpouecc nsMeHeHns COCTOAHUSA

F‘\

TepMoAMHaAMUYECKON CUCTEMDI
MaKpOCKOMUYECKUX TeN npu
NOCTOAHHOM TeMnepaType
Ha3bIBalOT U30TEPMUUYECKUM.

d®opmMmyna: pv=const, npu T=const.

3aKoH: [lna rasa gaHHOU MacCChbl
npousBeaeHue AaBJ/ieHUs ra3a Ha
ero o6nLeM NoCTossHHO, ecnun

TeMrnepaTtypa rasa He MeHSIeTCSl.













Pa3HbIM MOCTOAHHbLIM TEeMNepaTypam
COOTBETCTBYIOT pa3/INYyHbIE

N

N30TepMbI. [1pn NOBbLILLEHNU
TeMnepaTypbl AaBfieHWUe COorslacHo
YPaBHEHUIO COCTOSAHUSA
yBenndmBaeTca, ecim V=const.
[103TOMY U30TEPMQ,
COOTBETCTBYIOLWAs 6o5ee BbICOKOW
TeMnepatype 12, NeXuT Bbllle
M30TEPMbI, COOTBETCTBYIOLLIEN
bonee HM3KON TemnepaTtype T1.




lIpuMeHeHne nepBOoro 3aKoHa
TepMOAMHaAMUKM K U3onpoLeccam.

[pouecc

WU3orepmuyeckoe
PACLMPeHve

Ycnoeue
npouecca

=const

P, V-puarpamma

MepabiK 3aKoH
TEP MOAHHAMHKH
MPHMEHHTENbHO
K M3onpoLieccy

Q=A
(>0)

Usmenenne

BHY TP @HHEH
3Hepru,

AU

Pabora rasa,

A

(A>0)




[IpuMeHeHne nepBOoro 3aKoHa

TEPMOAMNMHAMUKHU K U3ornpoLecCam.

Veroma Mepeoid 3akon | Mamenenwe | Paborarass,

V- TEPMORMHAMMKHA |  BHYTDEHHEH
npouecc npouecca R A NPUMEHHTENbHO SLBPWH, A

K H3ompoueccy
AU
2
W3orepmuyeckoe T= Q A
=const 0 A<(
CKaTHe (Q <0) ( )

Y- —




N306apHbIN Npouecc

< [lpoyecc usMeHeHnsl COCTOAAHUSA
TepMoANHaAMNUYECKONU CUCTEMbI Npw
NOCTOSSHHOM AaBJIeHUU Ha3bIiBalOT
n306apHbIM.

®opmyna: V/T=const, npu p=const.

3aKoH: [lnga rasa gaHHOU MacCChbl
OTHOLUeHMe o6beMa K TeMnepaTtype
NOCTOSSHHO, €C/Z11M AaBJZIeHMe rasa He
MEHSIeTCH.













Pa3IM4HbIM OaBNEeHUAM
COOTBETCTBYIOT pa3Hble n306apsbl. C

N
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DOCTOM [1laBfieHns 06bEM rasa npm
NOCTOSSHHOM TeMNepaType CornacHo
3aKOHY bonna-MapuoTtTa
yMeHbLUaeTcd. [1oaToMy n3o0b6apa,
COOTBETCTBYIOLLIAA 6onee BbICOKOMY
NABMIEHUIO P2, NEXUT HUXKE
n3o06apbl, COOTBETCTBYIOLLIEN Bonee
HU3KOMY [IaBNEHUIO P1.




lIpuMeHeHue nepBoro 3aKoHa
TepMOoAMHAMUKU K n3onpoLieccam.

Ycnosue Mepsoii 3akon | MUsmenenme Pabora rasa,
.aMarpamma | TEPMOBMHAMMKM | BHYTP@HHEN
b npouecca | st "fz'?o%";ﬁﬂ'égg ol A
AU
‘P
W30bapHoe p=const 1 2 1Q=AU+A | AU=Q-A p(\/2 -V, ):
pacwmpenve — (Q>0) (AU>0) =ﬁR(‘|’2 T )
v (A>0)




lpuMeHeHue nepBoro 3aKoHa
TepMOoAMHAMUKU K n3onpoLieccam.

T Mepsbili 3akon | M3menenne Pabora rasa,
V- TEPMORHHAMMKH |  BHYTP @HHEH
npouecc npouecca P v Giad vl np?menmenbuo JHEPIHM, A
K M30Mpoueccy AU

‘P

p=const 2 1 |Q=AU+A | AU=0Q-A p(V;-V, )=

W3obapHoe m
— | (0<0) | (AU<O) |=xR(T-T;)

v (A<0)




M30XOpHbIM NpoLece

Hpouecc M3MEeHeHUS COCTOSSHUSA
TepMoaAMHAMUNYECKOU CUCTEMbI NpU
NOCTOSSHHOM 06BbEMe Ha3bIBaloT
N30XOPHbIM.

F‘\

d®opmyna: p/T=const, npu V=const.

3aKkoH: [ns raza gaHHOU MaccChbl
OTHOLLEeHUe AaBJIeHUS K
TeMnepaTtype nocrosiHHO, ec/iu

4 06bEM He MeHsieTCcH.













5Ta 3aBMCUMOCTb N306paXkaeTcs

NPSIMON, Ha3bIBAEMOW U30XOPOW.

N
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Pa3HbIM 06bEMaM COOTBETCTBYIOT
pa3Hble n3oxopbl. C pocToM 06bEMa
rasa npu NOCTOSAHHOW TeMnepaType
[laB/IeHne ero CorfiacHoO 3akKOoHY
bonns-MapuoTTa nagaet. NosTomy
M30X0pa COOTBETCTBYOLLAS
6onblieMy 06bEMY V2, NTEXUT HUXKE
M30XOPbl, COOTBETCTBYHOLLIEN
MeHblUueMy 06bEMY Vi,




lIpuMeHeHue nepBOoro 3aKoHa

TEPMOANHAMUKHU K U3onpoLecCaMm.

e Mepsbili 3akon | U3menenne Pabora rasa,

£ TePMOAKHAMMKA |  BHYTP@HHEH
npouecc npouecca P \ bl ﬂp?iMGHMTBﬂbHO ’;zie%rnu, A

K M30Mpoweccy
AU
‘P
2

W3oxopHoe V=const ﬂ Q=AU AU=Q 0
Harp esanue (Q>0) ( AU)O)
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lIpuMeHeHue nepBOoro 3aKoHa

TEPMOANHAMUKHU K U3onpoLecCaMm.

e Mepsbid 3akon | Msmenewwe | Paborarasa,
V- TEPMOBUHAMMKK |  BHYTP@HHEH
npouecc npouecca P VAHBTPBMMB np'b)w«enmenbuo 3!18‘"'”", A
K M30npoLeccy
AU
‘P
1
W3oxopHoe V=const Q=AU AU=O 0
oazeme | (Q<0) | (aU<0)
2
S




ApnabaTHbIW npoLecc

N

[Mpouecc B TENION30/IMPOBAHHOM
CUCTEME Ha3bIBAKT aanabaTHbIM.




