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TepmoauHaMmuKa KOHYHAApMW.
fa3NapHUHI UCCUKNUK CUTUMU




Mabpy3a pexacu

* TepmoaMHaMUKAHUHT BUPUHYN KOHYHU Ba
VHUHT U30XKapaéHnapra Tagoumnku.

* Upean rasnap NCCUKAUK CUFUMUHUHT
MOJIEKYNAP — KNHETUK Ha3apUACHK.

* [a3nap UCCUKINK CUFUMUHUHT
N30XKapaéHnapra Kyan1aHnAnLWn.

e AAnabaTUK KapaéH.

. TepMOp,I/lHaMMKaHI/lHI' UKKUHYU KOHYHMU
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UU4Ku sHeprua

U u4yku sHepausa — 6y Tmanm 3appavanapu (monekynanap,
aTOM1ap Ba MOHIAP)HUHT TApTUOCKU3 XapaKaTu 3IHEepPruacu Ba

3appayvYasapHUHT Y3apo TabCup saHepruacuamp.

6up mon uaean rasHUHr NYKu

3Hepruacu
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UXTUEPUIA MACCaNnU rasHUHT
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TepMmOOUHAMUKAHUH2 BUPUHYU KOHYHU — By NCCUKNNK
YKapaéHnapaa sHepruaHu cakaaHuw Ba bup - bupura

Tusumea y3amun2aH UCCUKAUK
TU3UMHUHT UYKUN SHEPTUACUHU
y3rapuiiura Ba TallKu Ky4dsapra
Kaplwu 6a)kapraH uuwra
capdnaHagm.

y,

dU (tyna puddepeHuyman) — TM3MM UYKN SHEPTUACUHU
yekcus

KUUYMK Y3rapumum

O0A — anemeHTap 6axkapuaraH vw

6Q — YeKCU3 KMUYMK UCCUKJIUK MUKA0PU




TUSUMIA
Y3ATUNAETTAH
| UCCUKNIUK

6Q>0

TU3mm ycTuaaH TawKu
Kyunap 6axkapraH v,

oA <0

TU3IUMAOAH
O/IMHAETTAH
UCCUKJINK

6Q<0

TawKu XXucmnap
yCTUAAH TUMMHUHT
6akapraH mwm

0A >0




‘ ba)kapunraH
Nl
X2 A
| FasHUHr 6aXkapraH nwm Il‘
* mepran | ax
h X vV
‘ SA=Fdx=pSdx = pdV” 1 V.. T
[P35 15
‘ a3 xaxxmuHu V, aaH V, raua 57%’;‘
|y3rapuwimnaa raHuHr 6a)kapraH _ m_ __
| TYNa ULLIN —
v \‘ p —ra3 6ocumm,

S — nopuieH o3acu,
dx — Kyunw,
A = j pdV AV- xaXKm y3rapuium,
A — rasHuHr 6a)xapraH vwm,
N\ J A’- ras yctupaH 6axkapuaraH wuu.
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KentupuaraH (p, V)
apaéH rpadurmn octngaru
103a 6a)KapuaraH vwra coH
UXataaH TeHr bynagu.
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R monap ra3 4AOMMUUCUHNHT PU3UKABUU MADBHOCH

VAT K - moaw
& J

LA: PAV =1RAT B_)Rziz&Bl Axe

Monsap 2a3 doumuticu, 6up mon nagean rasum 1K ra
n306apuK ncutuaraHga rasHUHr 6akapraH nwiura
COH XXUXaTAaH TEHT.




UCCUKNUK CUFUMHN

MoodaHuH2 conuwmupma Moansap uccukauk curumu 1 monb
UCCUKAUK curumu 1 kK2 mogpaHu mopaaHu 1° ra ucutuwra capd
1° ra ucutuwra capd 6ynraH 6ynraH UCCUKNNK mUKaopuUra
UCCUKINK MUKAOPUra TeHr Pusmnk TeHr bynraH KaTTa/ZIMKKa
KaTTa/IMKKa autunagm. anTunaam .




Vsrapmac XaXMmagarm rasHnHr monanap UCCUKINK CUFMMMI.

|

TepMOgMHAMMUKaHUHT BUPUHYM KOHYHMAAH 50 =dU + A
0A=pdV sa ¢ _ X xmcobra oncak
“oudT

1 mon ras yuyH C#dT — dUﬂ + pdV 3ra bynamus
V=const xa»km y3rapmac 6yaraHaa, TalwKku Kyynap 6axkapraH mu
Honra teHr 6ynagn 0A4=0

TalWKapuaaH rasra y3atuaraH UCCUKANK ¢paKaT YHUHT UUKHK
SHAPruACUHU owuwimnra capd 6ynaau.

du
CdT=dU,=C, = dTﬂ 6ynranmyuyn  dU

7,

! RdT
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Bocum y3rapmac 6ynraHgarv rasHUHr MoaAp UCCUKANK
CUFUMU

P=const 6ocum y3rapmac éynraHaa ra3Hm ncmtamms

c R dU+pdV:dUﬂ+pdVﬂ

T wvdT dT dT

MeHgaenees — KnanepoH TeHrnamacuuu guddepeHumannacak
KynMunpaarura ara 6ynamus

pdV
pVﬂ:RT — pquszT — =R
Cp — C\/ +R - Maitep TeHrnamacu geb atanagm
Cp noumo C,, AaH yHMBepcan ras aoMmumnnapuaup.
|+ 2

|
C.=—R+R=—=<R
2 2

P

TepMOAMHAMUK XKapaéHNapHU YpraHuwAaa Kyinaarm Katraimk myxum
axamuAaTra ara bynagu _
C, i+2

cC, i

Y MyaccoH KoadppuumueHTn aeb atanaau.
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N30XOpUK KapaeH. V=const
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U20X0DuUK anaéHaa ras Talluku

M3OXOpMK UCnMTniaa ras "CCUKJIMKHH"

oTaau (Q > 0) Ba YHUHT NYKU 3HEPrUAcU

owiaam.
[a3HU COBYTULLAA UCCUKUK TALLKU

Xucmnapra ysatmnaam (Q < 0); rasHuHr

UYKUN SHEPITNACU KaMaAaaW.

anam
raH
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N306apuK KapaéH. P=const

300 4

200 3

100 .

AP_kﬂn

N306apuK KapaéHaa, XaXm

N306apuK KeHranmwaa Q > 0 — ras

UCCUKJIUKHM 10Taan Ba mycbaTt nw 6a)xkapagu.
N306apuk cukmwaga Q < 0 — UCCUKANK TaLLKMU

XuUucmnapra ysatunagu. by xonaa A < 0.
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U3oTepmuK KapaeH. T=const

iP.kNa | N3oTepMuK KeHramuwpga 6axxapuaraH mw
- K,yﬁup,amra TEeHr
dVv
~ A= j pdV = j —RT — =
200 J viH V
7 m V, m P
100 _ F=T; —RTIn—2=—RTIn-
: 7 H Vi u P,
; 7 Temnepatypa y3rapmac bynraHga nagean

0 10 20 30 40 S0 GOV, M ra3HWUHI NYKU SHEPrUACU y3rapmacsaH
= KOMaaW, y X0NA3a TEpPMOANHAMUKAHUHT
6MpUHUN KOHYHUra acOCaH

6Q = 6A ,

ABHMU, rasra y3aTuiaraH 6apya UCCUKAUK
MUKAOPU TalLKU Kyuslapra KapLuu
6a)kapuaraH nwra cap¢ 6ynagu.




AanabaTtuK KapaéH. 6Q =0

* Tunsum Ba atpoP Myxut 6unaH UCCUKANK aamaLLuLLIn coanp
6ynmaraH »kapaéH 6Q =0 aduabamuk xapaéH neb
atanagm.

* UcCUKNAMKAAH U30nAUUANAHIaH TU3UMAapaa agmabatuk
YKapaéH cogup bynraHaa KM XapaéH Te3 YyTraHaa UCCUKIUK
anmalwunwin geapau cogmup bynmaimau.

* Te3 KyyaguraH »apaéHnap: UMK éHaguraH gBuratennap sa
COBYTULU KYpUAIManapuaaru CMKUAnLI Ba KeHrammuu
UUKANApU aamnabatuK kapaénnap aeb xmcobnaHagu.
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200 =

100 =

oA =—dU
0A= pdV ea dU=vC,,dT ¢oiiganann6

KyMmnparura sra 6ynamus odV = ——CVdT

pV = _; RdT doipganaHunb

Kynmuparura sra bynamums
pdV +VdP = — RdT

u

Bynnw amannHu 6akapcak

pdv +vdP R  C,-GC,

pdv. G, C,

we_ ey
p v
C, i+2
¥ = = —— - lyaccoH KoapPULUMeHTH.

C, |




dP dVv

—— =Y,  TeHrnamaHu MHTerpannacak

V
INV” +1In p =Inconst

By epaaH aanabatuk KapaéH yuyH lNyaccoH TeHrnamacura ara 6ynamus
PV’ = const

MeHaeneeB — KnainepoH TeHrnamacugaH doimmganaHcak

oV = L RdT
u

KyMmparura ara bynamums

TV7” =const ,, T"V*” =const

AanabaTta nsorepmara HucbaraH tes ysrapagm.

1 -3 apnabatukK cmkuamwaa 60CUMHUHTN owULK, Ha daKaT
XaXXMHUHT KMupauuwmngaH, 6ankm temnepatypaHMHr OLLULLIMAAH XaM
coaunp bynagu.
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AanabaTtuK apaéHaa baxKapuaraH .

™

AanabaTtuk xKapaéHpa 6axKapuaraH nuw
N30TEPMMUK XKapaéHaarnaaH KN4uK bynagu.
ByHUHr cababun, agnabatuk KeHrammwpa ras
coBMUAN, U30TEPMUK KEHranmwaa,
TalWKapuaaH UCCUKJINK MUKA0PU Kennb
TYpraHu yuyyH, Temnepartypa y3rapmacaaH
Konaau.
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y—1 y—1
y—1 y—lu




AanabaTtHoe cxaTue

ApnabaTHoe pacwupeHue

nepeoHaYdaribHoe
COCTOHRHWE

B V2 U2

FPaboTa BHELUHMX CUMN NONOXUTENLHA
A>0.
PaboTta raza oTpuuaTtensHa.
BHYTpeHHAA 3HEPTMA YEENMMYMBAETCH

AU=U,-U,>0.

PaboTa BHELUHWX CcWUN OTpULAaTenkHa
A<,
PaboTa rasza NonoxuTensHa.
BHYTpEeHHAR SHeprmA
YMeHbLUAEeTCH

AU=U,~T, <0

TemnepaTtypa BospacTaeT

AT=T,-T, >0

Temnepatypa ybeiBaeT

AT =T—T; <O

Hevratens Advaena.

PaclmpeHne Bo3OYXa B BEPXHWMX CMNOAX

atmocdepel, obpazopaHue 0bNakoe.




Monutponuk KapaéH ( C=const).

UCCUKNNK CUFMMM Y3rapmac KolaauraH »KapaéH
MoAUMPONUK X¥apaéH peb atanaau.

IOKopuaa KenTtMpuiaraH Usoxopuk, usobapuk, usomepmuk
Ba a0uabamuk 3XapaeéHnap noaumponuK XapaéHHUH2
Xycycuu xonu bynagunap.

NMonntponuk TeHrnama

pV" = const

_ - NOZINTPONMUK apPaéH KYPCaTKUUM.
C-C,




IIponecc C n
AnmHadaTHvecKkui Tesil() n=y
H3oTepMuUecKui (=00 n=1
IT300apuueckui C=C, n=~_0

130X OpHBIIT




Tusmm 6mup Katop TepmogmnHaMuK XonatnapgaH yTnob, Y3uHUHr
6oLWwNaHFNY X0NaTUra KautTaguraH XXapaeH als1aHmMa ¥apaéH peb
atanagm.

TepMoAMHaMUK XapaéH arapaa, aBBan TYFpu LUKAAA Ba KEUUH
TecKapu umkaga cogup bynca, y y3 xonatura Kalimyes4yu xapaéH
neb xncobnaHagu. YyHku by xonpa atpod - MyxmuT Ba KapasaéTtraH
TU3MMAa OPTUKYA Y3rapuwaap coamp bynmamau.

LLly wapowutra ara 6yamaraH 6apua »XapaéHnap Kkaummac
wapaéHaap peb xmcobnaHagun.




TU3m annaHma KapaéH HaTuXacmga Y3MHUHr 6ownaHFny
X0NaTura Kamtaam sa TUSUMHUHI UMUMKW SHEPruacu ysrapmamgu:

AU = 0.

A, KeHranvwpaa 6axxapuaraH mw mycbar ea
1a2V, V,1 103a 6unaH 6enzunaHadu.

A, cukmwpaa 6axkapunrad uw maHdum ea
2b1V,V,2 i03a bunaH benaunaHadu.

A umMknga 6axkapuaraH Tyna uw

A=A.+A, Enuk s2pu Yyusuk bunaH ypanaaH
103a bunaH benzunaHadu.

LLyHaain Kunnb, baxcapunzarH uw

mepmoOUHAMUK MU3UMHUH2 X01amuOdaH
mawkapu cooup bynaémaaH
XonamsaapHUH2 mypuaa xam 6ofaukoup.




UCCUKNANK malluHanapm.

TYyFpu UMKN faBpUA UWIAMAUTaH MaLLMHANAP - UCCUKAUK
osuzamennapuoa KynnaHmnagu. by mawmHanap
TalWKapuaaH y3aTUaraH UCCUKJIANK MUKAOPU Xxucobura nw
6akapagm.

Tepmocmam - peapnun y3 TemnepaTtypacuHm y3raptTupmacaaH,
atpodaarm Xucmnap 6MnaH NCCUKANK aamalimanguraH
TepMmoANHAMMUK TUSUMIa auTUNaAgu.

Nwyu ycucm — 60WwKa XXucmnap bunaH sHeprma aamawaguraH
Ba alW/1laHMa Xapa&HHM amanra owupaguraH Xucmaup.




| UCCUKAUK ABUraTEAMHUHT ULLALL NPUHLMUNMK.

NUCUTIWM (T,) ]
1 Temnepatypacu IOKOpU
Q | éynraH «ucumauy» pneb6
1 aTanyBuym TepmoctataaH (T,)

LMUKN AaBOMMAQ UCCUKAUK
MalinHacu Q, NCCUKIUK
MUKAOpPU ON1aaM Ba
TemnepaTtypacu nact byaraH
Tepmocrarra (T,) Q,
UCCUKJIUK MUKO0PUHMU
y3aTa6p,u. Llukn pasomupa

aXXapuiaraH mu

\/ A=Q,-Q,

\/

ULIYH

[

BAXAPUI
'AH ULL

A=Q,;-Q,

“ COBYTIWM (T,) “



JDHTpONUA

S 3HTpoNUA — TUBUMHUHTI 60CcUMM, XaXKMmu Ba
TemnepaTtypacu Kabu napamerpnapu Katopuaa
YHUHT XO0N1aTUHN XapaKTepaoBuu
MaKponapameTpaup.

JHTpONUA — 6y WyHAaU TepMOAUHAMUK NapaMEeTPKHU
VHUHT YCULLU TU3UMTA KeJlyBYU UCCUKJIUK MUKA0PU
6unaH 6oFnnkKaup.

ds = X2
T)

\ J




| TepMOAMHaMI/IKaHMHI' UKKUHYUN KOHYHMW. l

ENuK TM3MMAa nctanraH KaTmac KapaéHnap YTum TUSUMHUHT
SHTPONUACUHU OLIULLIUTA 0NN Kenap,AS > O

v

KenbBUH 6ymnya: UCUTrMYaaH y3aTuaraH UCCUKJAMKHU LLUYHra
3KBUBAZIGHT ULUTa capd KMNAYBUYM alaHMaA KapaeHaap Xey Xxam
ynmainau.

Z

Knasunyc byinua: KampoK MCUTUATAH }KUCMAAH KYMNPOK,
UCUTUATAH XXUCMIA UCCUKJIMKHU Y3aTyBUYM aillaHMa npoueccnap
MaBXXya, bynmangu.

Z




TepMOANHMUKAHUHT YYUHUN KOHYHU SHTPOMUAHU UCCUKINK CUFUMU OPKAN
TepMOAUHAMMK XUCob1all MyMKUHIUTUHU KYpCcaTaaMm. 50
dS=—

Cv Ba Cp ncckNuk cusmmnapu T=0 K pa HOAra TeHr, YyHKuU
d
ds = R c_9Q
T dT
JHTPONUA TUSUMHUHT X0NaT PYHKLUUACKU Bynuim 6unaH, TM3UM X0N1aTUHMU
6enrunangurad P 6ocum Ba T temnepartypanapra 6orankamnp. Mucon yuyH,

Xucm, 6ocum ysrapmac éynranpga P = const, 0 K paH T temnepaTtyparaya
KusuraH 6yncuH, y xonga

S(p=const,T) = _[C o (1)AT S(V = const,T) ZIC\/(PO”'

6y eppa Cp (T) Ba Cv (T) - ) XUCMHMHT TemnepaTypacura 6ofauk 6ynraH
UCCUKUK CUFMMAApUaUp.
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Tabanm caiTnapu Ba UHTepHeT pecypcaapum

fizika.uz — Tanabanap Ba dusnKa yKutyBUMNAPU YUYH CaUT

neutrino.ucoz.ru- TATY ®usuka Kadeapacm ooUeHTU
0.3.TuraMHUHr LWaXcuu canTm.

fizik.ru - TATY ®usuka kadbegpacu Katra YKUTYBUNCH
B.C.XaMWAOBHUMHI LLAXCUU CaANTMW.

estudy.uz- TATY Tanabanapu yuyH dusukagaH macodpasui
Tab/IMM TUSUMMU

Yenka.com

http://phet.colorado.edu/
http://www.falstad.com/mathphysics.html
http://www.quantumatomica.co.uk/download.htm
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