IIpuMeHeHHe NepPBOro 3aKOHAa TePMOANHAMUKHY, H30IPOLIeCChI.
Ten/10éMKOCTB H/lea/IbHOTO rasa.

d'Q=dU+d'A ; d'A=PdV - npupaieHue oObeMa.

[TycTb cocTosiHue 1 XxapakTepusyeTcs faBieHrneM P, uobbemom V,

Y TeMIlepaTypou
a coctosiHue 2 xapakrepusyercs P, , V, | T,
()2 v,
Q.,,= [ du+[ Pav
()1 vy

Vs
Q1->2:(U2_U1>+f Pav

|4

IIpumenum 3Ty ¢opmyly K pa3HbIM MpoLeccam:

1. 3oxopHbIi ponecc (BHYTPeHHUI 00beM ra3a HeM3MeHeH).

1
V,=V,= A:02Q12:(U2_ Ul) :§VR (Tz_T1)
ITo/yueHHOe ra30M KO/IMUECTBO Te/IOThI LIe/TMKOM UET Ha Harpes

TennoéMKoCTb TIPU 3TOM IPOLieCCe TaKoBa:

Qn, i
C=——=—vVR
VAT 2
C, — TeryIoéMKOCTh Tra3a TPy W30XOPHOM IPOLieCce

2. VI3oTepMuyeckuil ponecc (BHyTPeHHSIs1 SHEPrUsi He MeHsIeTCs)
|

T,=T, = U,=U, = Q,=[PdV
v,
Bcé Tersio momydaemoe BeliecTBOM HET Ha paboTy.

v,
Bbruucium sty pabory: PV=vRT = P= v‘IiT = Qu:f VsT dv=

v v
= VRT [ T-=VRTInV[;=vRTln*
v, 1

V2
Q,=A=vRTIn—

1

[ToHsATHE TeTI0EMKOCTH OTCYTCTBYET, TaK KaK TeMIlepaTypa He ornpe/ie/ieHa.

3. U3o06apHsbrit nponecc ( P,=P, )
P=const

U2_Ulzé(VRTz_VRTl):é(VR(Tz_Tl))
nin
i i i
UZ—U1:§PV2—§PV1:§P(V2—Vl)

v, v,
A=[Pdv=P [ dv=P-V|=P(V,~V)

Vi Vi



Q12:LP (Vz_V1)+P (Vz_V1)

2
i+2
lezTP(Vz_VJ
Qu:¥vR AT
Takum 06pa3oM, TerI0EMKOCTb TIpU M300apHOM TIporiecce Oosblile, YeM TIPH U30XOPHOM.
Qp_i+2
=—=—"vR
PTAT 2
_ _
CP—EVR+VR = C,=C,+vR , C,>C,

4. AquadaTHbIN mpoiecc
3T0 Tmpotiecc, MpoucxoAsIui 6e3 TeryioobMeHa C OKpYKaroIel cpesioi.

V-2
Q=0 = d'A+dU=0 = [ Pav+(U,~U,)=0

14
Vs
AU=—[ PdV

Vi
AU=-A

Ecm paGora rasa nonoxurenbHas( A,,,,>0( pacwupenue) ), To Temrieparypa yMeHbIIaeTCs(
AU<0(TY) ).

Ecm paGora rasa orpunjarensHas( A,,,,<0(cicamue) ), To Temrieparypa yBeTnuMBaeTCsi(
AU>0(T?) ).

& c, 2 R i
bes BbIBOZA: PV “=const , C":y: : :ll—, - TIOKa3artesb afvabara.
v EVR

; 5)

=3 => y==
Y73

7

=5 = y—=14

'5

I'paduk agrabaTHOTrO rporjecca:

const,

\%4
const,

V}’

N3orepma: P=

Apunabara: P=




Iuk1nuecKue Mpouecchl (KPyroBobie)
TenioBou aBurarenb. KII/.

LIukmuecKuM Ha3bIBaeTCsl IPOLIeCC, rparKOM KOTOPOTO SIB/ISIeTCS 3aMKHYyTast IMHUSI.
PaccmoTpuM KpaliHuii /ieBbli U NpaBblil yacTh(1 U 2 COOTBETCTBEHHO).

1 1
AUI*SAZZEVRTZ_EVRTI

i i
AU2->4->1:E 5

AU, 535054517 AU 5535, AU,,,5,=0

VRT,—-VRT,

Al 5505451 =A 1535, FAy, 5= 3€/1EHAs — KOPUUHeBas =I/I0111a/ib BHYTPU LIMK/Ia
PaboTa 3a LUK/ paBHa TUIOMIAZAU BHYTPH rpaduka UK.

TernoBoii ABUI'aTe/Ib — YCTPOﬁCTBO, B KOTOPOM MeXdHHUYeCKas pa60Ta COBepUIaeTCd 3a CUHeT
rnepeagaHHOro KojimueCTBa TerJioThI.

Harpesarenb

ﬁa6oqee TeJI0
(ra3 w nap) = A— paboma

=>QX

XonoguisHUK (OKp. cpesia)

QH — TOIVIOI€HHOE KOJ/JIMYeCTBO TEeIlJIOThI OT HAI'DeBATe 1A
QX — KOJ/IMYeCTBO TEeIVIOThI OTAaHHOe
XOJIOAU/TBHUKY

3amukn: A=Q,—Q,
(tak kKak 3aqukn AU =0 )
KII: n= A_QQ
Q. Q,
KII/l nBuraresis 3aBUCUT OT BH/1A LIUKIIA.
nN=max [lng HarpeBaTe/is U XOIOAUIbHUKA
MO/yvaeTcsl eC/IA LIUKJI COCTOUT M3 ABYX U30TepM U
nByx aguabar(iukn KapHo).

12 - n3oTepMHUyYeCcKoe pacliMpeHue

34 - n30TepMUUeCcKoe CKarve

23 - apuabarHoe pacumpenue( T4 )

4-1 - amuabartHoe cxartue( T4 )
T,—-T,

nKapHo = T—H




JHTponusA. CBOMCTBA SHTPOIHH.
M3meHneHnue SHTPONMH /1 HACA/ILHOIO rasa.

OHTponUs — 3TO (pr3UUecKas BeJIMUMHA, UMeroLlas (PyHaMeHTa/lbHOe 3HaueHue. belyia BBeJjeHa
TIpY U3y4eHUH TepMozrHaMuku Kiaysnycom.

T ; d'Q — 6/M KOIMYeCTBO TeIJIOThI

dS= dTQ - IpypallieHue SHTPOIUH CUCTeMbI
()2 .,

= 5,—S,=] 4Q

OHTpoMNUs, TaK)Ke KaK BHYTPEHHSIs1 SHEePTusl, SIBJIsIeTCs Takke (PyHKLIMeH COCTOsTHUS.
Q — He QyHKUUS COCTOSTHUSI
S — QyHKUMS COCTOSIHUSA

H3meHeHue SHTPOIINHU WAea/IbHOT'O I'a3a.
d’Q:édeT+PdV
J1 i i (dT (P i fdr . fdv
S,—S,=*—(zVRdT+PdV )==-VvR| —+) =dV = -VvR| —+VR | —=
mS=T Y )2V'T[1T;£T ZVTITV‘{V

i Tz Vz
=—vRIn—+v RIn—=
2 1 1

CBolicTBa SJHTPONUH

DYHKLMSA COCTOSAHUSA

S0 mpu T-=>0 ,Teopema HepHcTa
I[pu agrabarrueckoM MpoLjecce SHTPOMNUSL He MEHSIeTCS.
OHTpOMNKS Be/IMUMHA aiJUTUBHAsA. DHTPOIUSI CYMMBbI paBHa CyMMe SHTPOIHUN CUCTEMBI.
OHTpOMUS TENI0M30/IMPOBAaHHON CUCTEMbI He YMEeHbILIAeTCsl, OHa MOYKeT MO0 BO3pacTarh,
b0 0CTaBaThCs B CUCTEME.
Ecmu npouecc obparum, To AS,=0 ( S=const )

Ecmu nipouiecc Heobpatum, To  S,,>0

MakcumanbHOro 3HaueHUe SHTPOIKS JOCTUraeT M0JI0)KeHUs] paBHOBECHSI.
OHTPONUS XapaKTepy3yeT XaOTUUHOCTb 37IeMEHTOB U3 KOTOPBIX COCTOUT cucTtema. [lpu
repexofie K paBHOBECHIO XaOTUUHOCTb PacTéT, TO U SHTPOMNUS PacTET.

RN

I'pacduik sHTpOIIMY A1 1IMK/Ia KapHo:




