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Annotatsiya: Ushbu maqolada politropik jarayon hagida tushuncha va uning
asosiy tenglamasini keltirib chigarishga doir ma’lumotlar berilgan

Kalit so‘zlar: politropa ko‘rsatkichi, termodinamikaning birinchi qonuni, Mayer
tenglamasi. Puasson tenglamasi, izobarik jarayon, izoxorik jarayon, izotermik

jarayon, adiabatik jarayon

Metoauka MPENOJABAHUS peaMeTa MOJUTPOITHBIN MPOLIECC

B »s10if crathe mpeacTtaBieHa uWHOOpMAIUS O KOHIIEHIUU TMOJIUTPOIMUYECKOTO
nporiecca u BBIBO/IC ero OCHOBHOT'O ypaBHEHUS.
KiudeBble c¢JjI0Ba: UWHIEKC MOJUTPONBI, MEPBbIA 3aKOH TEPMOJAUHAMUKH,
ypaBHeHue Maiiepa. ypaBHeHue IlyaccoHa, m300apuyecCKHii MPOIECC, M30XOPHBIN

poriecc, HU30TCPMHUYCCKUI npoiece, annad0aTUIEeCKUN POIIECC

Abstract: Methodology of teaching the subject of polytropic process
This article provides information on the concept of polytropic process and the

derivation of its basic equation
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POLITROPIK JARAYON

Politropik jarayon (ptocess) deb issiglik sig‘imi C o‘zgarmay goladigan va 3—3

bo‘lib qoladigan har ganday holat o‘zgarishiga aytiladi.
C=const C= j—? yoki dQ = CdT (1)
Bilamizki termodinamikaning birinchi gonuni
dQ =dU+ A (2)
Yoki uning boshgacha ko‘rinishi
dQ = CydT + PdV = CdT - dT(C—Cy) =PdV (3)
Ideal gaz holat tenglamasini differensiallab quidagi tenglamani yozamiz

PV=RT (4)

PdV+VdP
YE ()

R ni o‘rniga Cp — Cy (Mayer tenglamasidan R=Cp — Cy, ) qo‘yib (3) tenglama

PdV + VdP = RdT dT =

bilan birlashtiramiz

¢V (PdV + VdP) = PdV  (6)
Cp—Cy

Bundan quidagi tenglamani olamiz

PAV (=t — 1) = === VdP (7)

Cp—Cy p—Cv
Sodda o‘zgartirishlarni amalga oshirib quidagi tenglamani olamiz

dv C-Cp _ dP C-Cy (®)
V Cp—Cy P Cp-Cy

Endi bu tenglamani har ikki tomonini maxrajidan ayirib integrallaymiz

(C-Cp) ———
an(C_CV)+a— InP+b lnPVC

“C? — const (9)
—Cy

(avab ozod hadlar,a = b = const,)

InP V" = const (10)
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PV™ =const (11)
yoki n-darajadagi ildizga kiritsak

PnV = const (12)

—(C:_CP = n bo‘lib bu ko‘rsatkich politropa ko‘rsatkichi deb deb ataladi.

“Cy

Agar (11) tenglamamizni V va T lar bilan ifodalasak, ya’ni g = const dan P ning
o‘rniga % ni go‘ysak

TV2® 1 =const (13)

Tenglamamizni P va T lar bilan ifodalashimiz uchun (12) tenglamadan V ni
o‘zgartirish kifoya

1—-n
P n T = const (14)

Buyerda C shu processdagi gazning issiglik sig‘imi. C nolga teng bo‘lib qolganda

(ya’ni C=0, dQ = 0 adiabatik jarayon) politropa ko‘rsatkichimiz S—P = vy adiabata
\%
ko‘rsatkichiga teng bo‘lishini ko‘rishimiz mumkin (y = :;:_P — Puasson tenglamasi).
\%

Izoxorik jarayonda esa C = Cy va politropa ko‘rsatkichi n = oo bo‘lib, bu
giymatlarni (12) tenglamaga qo‘ysak V = const kelib chigadi.

Izobarik jarayonda esa C = Cp va politropa ko‘rsatkichi n =0 bo‘lib, bu

giymatlarni (11) tenglamaga qo‘ysak P = const kelib chigadi.

Izotermik jarayonda esa C=oco (sababi, C = 3—3 T = const,dT = 0) va

politropa ko‘rsatkichi n = 1 bo‘lib, bu giymatlarni (14) tenglamaga go‘ysak T = const
kelib chigadi.

Endi shu ma’lumotlar asosida jadval tuzib chigamiz

Jarayonlar C n
Izotermik o 1
Izobarik Cp 0
Izoxorik Cy o0
Adiabatik 0 Y
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