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1. TepMmoauHaMMUKa aHbIKTaMmanapbl XaHe
CblHbINTaMachl

TepMmoaguHamMuka Taburatrarbl XUMUANBIK, MeXaHUKanblK, (Ou3nka-xuMnsnbIK
KyObinbicTap 6enikTepiH KaMTUAbl, 3HEPrUsiHbIH ©3apa e3repiciH 3epTTengi.

TepMmoanHamuKa Kasipri keseHge yw tenimre 6eniHeai:

1. XKannel mepmoOuHamuKka Hemece usukasbliKk mepmoouHamuka. KatTbl, CYyNbIK,
rasTepi3fec AeHenepae 3HEPrusHblH TYPSIEHYIH, 8p Typni A€HEHIH CayIeneHyiH,
MarHUTTIK XXeHe 3neKTp KyOblnbiCTapbl NpouecTepiH 3epTTenji, TepmoguHamMumkanblk
LamManap apacbiHAafbl MaTemMaTukanblk bannaHbicTel benrinenai.

2. XUMUSIbIK mepMoOUuHaMuKa — XUMUATbIK XbINYbIKTbl, U3nKa-XuMnsnbiK
npouecTepai, Tene-TeHaik NeH CblpTKbl XXafraanablH Tene-TeHaikke acepiH 3epTrenal.
3. TexHukanblK mepmModOuHamuKka — XblNyAblH XyYMbICKa ©3apa TYpneHyiHiH
3aHAblNbIKTapblH KapacTbipagbl. XKblny XeHe My3[aTKblll MallnHanapaa XypeTiH
XbINYNbIK, MEXaHUKanblK XXaHe XUMUANbLIK NpoLecTep apacbiHaafbl e3apa
GannaHbICThbl OPHBLIKTLIPaAbl, ra3 6eH Byga eTeTiH npouecTepai, spTypni dusnkansiK
Xafgannapa ocbl AeHenepaiH KacUeTTepiH 3epTTeinai.



2. TepMmoauHaMUKaHbIH Heri3ri 3aHaapb!

TepmoanHamMmmka Heriari eKi 3aHfa XyriHeal — TepMmognmHamMmmka
BacraynapbiHa.

- TepmoOuHamuKkaHbIH BipiHWI 6bacmaybl — 3HEepPrsaHbIH
TYPIEeHy XXaHe cakrany 3aHblH KepceTea,.

TepmoOuHamuKkaHbIH eKiHWI bacmayb! — DenwekTepgiH ken
MernLlepiHeH TypaTbIH Xyunenepgeri MakpoCKONUAnbIK
npouectepaiH 0afbIThbiH, ONapabiH XKy3ere acy wapTrapbiH
aHblKTanabl. CoOHAbIKTaH, ekiHLwi BacTaybl WwekTeyni
KongaHbinagbl.



3. JHEeprusa Typnepi XxsHe
XKYMbICLULI AIGHE TYPanbl VfbIM

TaburatTa 3HepPrus OTbIHHbLIH, CYAbIH, XenaiH, KYHHIH, AAPONbIK 3Heprus TypiHae
tonaab!.

TyblH.llbl XKaHe TY3iﬂeTiH SHEePIrnA.

* OTbIHAbI Xafy apKbifbl XbINY 3HEPrUACLIH anamMbl3, On HeridiHeH AeHenepai
Kbl3ablpyfFa nanganaHsinagbl.

* CTAHOKTapAbl, MalMHanapabl, ywakrapabl XaHe T.6. KosfanbiCKka KenTipy YLiH
MeXaHWKanblK aHeprus Tanan etinedi. On oTbIH XaHfaH keaae 6eniHeTiH Xblnyabl
MeXaHWKanblK SHepPruafa TYpNerAaipeTiH Ko3fanTKellWTapaaH anbiHagbl.

* KO3fanbiCTarbl CYAblH, XXeNAiH, XblNynblK XXeHe AAPONbIK 3HEePrusaHbl 3NeKTp
3HEPruAachLIH any yLlWiH Kongadaabl, 3HeprusiHbiy Oyn Typi TeXxHuKaaa, Tipwinikre
KeHIHeH KongaHbinaabl, OHbl KalbIKTbIKKa XeTKi3y OHal, cbiMaap KemeriMeH.

SﬂeKTPSHepFVIHCbIH apHaﬁbl MalunHanap MeH annapartrapga KautagaH XblNynbig
HeMece MeXaHUKalblK SHepruafa TypneHAipyre 60na.qb|.




4. Kyinaiy Heri3ri TepMoauHaMuKanbIK
napamMerpnepi Typanbl YFbIM XXaHe onapabiH
MaTeMaTukanblK cunarranybil

[eHeHiH hnaunkansbik Kyii, OCbl Kyiai cunarranTtbliH Kenbip LuamanapmeH
aHblKTanaasbl, onap — Kyl napamempsiepi. bipkarap wamanap Kyu
napametpnepi 6ona anagbl: MEHLUIKTI Kenem, abConTTIK KbICbIM,
abCconTTIK TEeMNeparypa, iLKi QHEPrus, SHTanNbMUA, 3HTPONUS,
KOHLEHTpaLus, U30X0pa-n3oTepMUsInbIK NOTEHUMan xaHe T.6.

KyLu epici bonmaraH ke3ae (rpaButauusinbik, aNeKTpMarHuTTiK xaHe T1.6.)
DIpTeKTi AEHEHIH KYWi TEK yLU napamMeTpMeEH faHa aHbiKTanaabl. Onap
TEXHUKanbIK TepMoauHamMukaaa:

MEHLUIKTI Kenem,
abconioTTik Temneparypa,
KbICbIM.

Byn yw napameTp, Heri3rinep gen aranaasl, onap Tayencia wamanap
eMec XaHe e3apa benrini 6ip maremaTtukansik TayenainikrTepMer
BannaHbicansl.




4. KyngiH Herisri rTepMmognMHaMuKanbIiK napamMmerpnepi
Typanbl YfbIM XXaHe onapablH MateMaTuKanbIK

cunarranybl

BIpTeKT! 3aTThliH MEeHLUIKTI kenemi — KenemHiH Maccara KaTblHacbIMEH
aHblKTanartbiH Wwama, enwem Gipniri — m3 /kr :

v =V/m, (1)
MyHaafbl V - 3aT MenuwepiHiH kenemi, M3

M — OCbl 3aTTblH Maccachbl, Kr.
3aTThiH Thifbl3[bIFbl - MAaccaHblH Kenemre KaTblHacbiMeH enleHeTIH Wwama, Kr/m3

p=m/V. (2)
MeHLUIKTI Kenem Tbifbi3ablKKa Kepi lWama, AfHu:

v=1/p;, p=1V vp=1.



4. KynaiH Heri3ri TepMoanHaMUKanbIK napamMmerpnepi

TYpPalbl YFbiM XoHe OonapibliH MaTeMaTUuKalibiK
cunarranybl

- KbicbiM - MOnEKy A pAbIK-KHHETUKAIBIK TEOPUS TYPFbICbIHAH
KaparaHaa, KbIChIM Y31KC13 XaOCThI KO3FaabicTa OONaThIH ra3
MOJIEKYJIACbIHbIH bIABIC KAOBIPFAChIHA COKTBIFbICY bIHBIH OpTallia
HOTHIKEC] JKOHE KYLUTIH KaObIpFara nepneHauKysp
KypayLIbICbIHbIH O€T ayJaHbIHA KAaTbIHACBIMEH aHbIKTAaJaabl, SFHU

p=F /A

MYHAafbl P — KbiCbIM,
F, — HopMmanbai KypayLbl KyLu;

A — ecep eTyLli KyLwKe nepneHaukynsap 6eTTiH ayaaHbl
KblcbiM H/MZ Hemece [MNa enweHeai.



4. Kyngiy Heri3ri TepMognHaMuKanbIK
napamMmerpnepi Typanbl YfbIM XXaHe onapabiHy
MaTemMaTukanblK cunarranybl

«  KynaiH TepMoagnHamukanblk napaMeTpi Tek abcontoTTik KbicbiM Bonagbl, AFHW KbICBIMHBIH
abconioTTiK HeniHeH Hemece abconNiOTTiK BakyyMHaH ecenTeneTiH KbiCbiM.

ABCONIOTTIK KbiChbiMAbI aHbIKTay €Ki Xafganga Xxypeai:
1) blabicTarbl KbICbiM aTMOCKepanbIKTaH Xofapbl XaHe
2) On aTMocdepanbiKTaH TeMeH.
« DBipiHwi xarganaa bigbicTarbl abcontoTTiK KbiCbiM MaHOMeTp MeH BapomMeTpain
KepCeTKILUTepPi KOCbIHAbIChIHA TeH :
Pabc = Papt + Patm (3)
Erep 6apomeTpnik KbiCbIMHbIH LWamack! Benricia 6onca, oHaa Kelcbimabl 6apmeH
enuwereHae abcontoTTIiK KbiCbiM
Pabc = PapT + 1 —re TeH. (4)
» EkiHwige — 0apoMeTpaiH KOPCETKIMIHCH BAKYYMMETP KOPCETKILII
ATbIHAbI.

Pabc = Parm — PBak (5)



5. TepMmoaMHaAMUKanbIK XXyWe XXeHe npoLecc
Typanbl aHbiKTamanap

KybBbinbicTapabl TepMoAUHAMUKaNbIK 3epTTeY Ke3iHAe, 3epTTey 0bbekTici
peTiHae aeHenepaid 6ip Tobbl, He geHe Bipniri Hemece oHbIH Bip Beniri
anbliHaabl. 3epTTeniHeTiH 0OLEeKT mepmoduHaMmuKkansiK Xyde, an oaaH coipT
XaTkaHpaap — KopwaraH opma pen atanagbl. JepmoduHamukanbiK xyle—
Bip-BipiMeH Ae, KoplafaH opTaMeH e 3Heprus anMacTbipaTbiH
MaKpOCKOMUANLIK AeHenepaiH XUbIHTbIfbI.

Erep TepmoanHaMuKanslK Xyne KopluafaH opTaMeH ellKaHaan epekeTke
Tycnece, oHAa ON oKway/aHfaHd HeMece myudbiKmanfaH Xyue.,

KopluaraH opTaMeH Xbinyanmacy 6onManTbiH, aguabatTelk KayblabeH KopLuanfaH
XyHne XbinyoKwaynasraH HeMece aguabaTtTblk XyWe_ gen atanagbl.

©3iHiH bapnblk benikTepiHae Bipaei Kypam MeH usnkanslk KacueTrepae
BonatbiH Xyie ghusukansik 6ipmexkmi xyde pen, an iwiHge Geniny 6etTiri
XOK DIpTeKTI TepMoanHaAMUKansIK Xyhe 2omozeHoi (Mblcansl: My3, cy,
rasgap), an eptTypni puankansiK kacuetrepi 6ap, BipHewe MakpocKonNUAnNbIK
BenwekrepaeH TypaTtbiH, Bip-OipiHeH kepiHeTiH GeniHy BeTTepimeH
aXblpaTbinfaH Xyie (Mbicansl: My3 6eH cy, cy meH By xaHe T.6.)
cemepozeHO/ aen aranabl.




5. TepMoaAHaAMUKaNbIK XXYWUE XHe
npouecc Typanb! aHbiKTamanap

Backa ©eniktepiHeH ©6eniHyaiH KepiHeTiH OeTTikTepiMeH AapanaHfaH
XXYNeHiH romoreHai beniri ghaza aen atanagsbl.

®aszanapblHblH CaHblHaA Kapaw reteporeHAik Xywenep exighasansl XeHe
vwehasans! (ra3 Tepidaec, CyWblIK XoHe KaTTbl Kyl) OGona anagbl.

TepMoOuHaMUKanblK XYUeHIH KOMIOHeHmi — Aen Ke3 KenreH XUMUANbIK
BipTekTi XKyheHi atayra bonagsbl.




5. TepMoaMHaMUKanNbIK XXyne XXaHe
npouecc Typanbl aHbIKTamanap

BipTeKkTi AeHe KYMiHIH Heri3ri TepMoavHaMuKanbiKk napameTpnepi p, v xaHe T Bip-
BipiHe Tayenai xxeHe e3apa martemaTukanbik TeHAeyMeH epHeKTeneai:

f(p, V. T)=0, (7)
OHbl TEpMOAUHAMUKaAa KyU meHoeyi Aen atanasbl.
Erep, Ky TeHaeyi 6enrini 6onca, oHAa KapananbiM XYWEHIH KYAIH aHbliKTay YLWiH —
BipTekTinep XeHe yakblT, Macca, Kypambl bonbliHWa TypakTeinap (bipdasagaH
TYpaTblH XXeHe XUMUANbIK ©3repMeiTiH) — yleyaiH IlWiHeH ekl Tayenci3 aybicnanbiHbl
BNy XeTKINIKTI:

P=f,(v, T); v=hy(pT); T=fy(v,P) (8)

Erep TepMoanHaMuKanblK XXYREHIH ChIpTKbl Xaffaubl e3repce, oHAa XYWeHIH Kyl ae
earepefi. TepmoguHamuKkanselk XyneHiy 6ip Tene-TeHAaiK KyngeH ekiHwWwi Tene-Texgik
KyWre eTyi Ke3iHAeri Kyt e3repiCiHiH XXUbIHTbIFbI MepMoouHamuKanbik npouecc agen
atTanaabl. Erep npouecc Tene-TeHAIKTI Kyhae etce, oHaa on mene-meHIIKmi

fnpouecc.




5. TepMogUHAMUKANbIK XXYWE XXHEe
npouecc Typans! aHbiKramanap

[deHeHiH Tene-TeHaikTi Kyii — OHbIH KenemiHiH DapnbiKk HyKTEenepiHae
KbICbIMHbLIH, TEMNEpPAaTypPaHblH, MEHLUIKTI KBNEMHIH »xoHe Dacka
duankansik kacuertepaid 6ipaen 6onysl.

YKyie KyniHiH e3repy npoueci Tene-TeHAIKTi XXaHe Tene-TeHaikcia
bona anagbl.

Erep npouecc rene-TeHAaikTi Ky apkblsibl ©TCe, OHAA O Terne-
TeHAIKTI.

HakTbl npouecrepaiy Tene-TeHci3airi, onapabiy CbipTKbl XKafgannap
9CEePIHEH TYNKINIKTI XblNnaamabliKNeH 8TYIMEH XKOHE YXYMbICLLUbI
AeHene tene-TeHAiKTi KYnaiH OPHbIFbIN yArepmMmeyiMmeH aHblkranagbl.
Mbicansl: ULWNUHAP NOPLUEHI aCTbiHAafbl ra3ablH XblfigaM KEHEHI
MEH CbIfbiNybl K€3iHAE XXYMbICLLbI fIEHEHIH KenemiHaeri apTypni

HYKTenepaeri remneparypa mMeH kKbicbiMm Oipgen 6onmanabl, SFHu
Tene-TeHCI3 Kyl OpbIH anafbl, an rnpoLecc tene-TeHcia bonaabl.




6. TepMoaAMHaMUKanbIK npouectep
Typnepi XaHe onapablH reoMeTpUsanbIK

TYCiHAIPINYI

TepmoanHamukanslK npouecrep Typnepi:
Ky TeHaeyi f(p,v,T) = 0 XyineHiH ylW ocbTi KoopAuHaTacbklHAa p, vV XXKeHe T Keinbip
GeTTi cunatTanabl, Oyn 0eTTiKk mepmoduHamukansiKk 6em aen atanagsbi.

Erep TepMmoanHaMukanelk 6eTTi KoopiHaTa ecTepiHe napannenb Xa3blKTbIKTapMeH
Kuca, oHaa betTe KucoikTap naiiaa Gonaas!:

* V = const Xa3blKTbifbIMEH KUMachkl p, T KoopauHaTanapbiHaafbl TeMnepaTypara
Tayenai KbiCbIMHbIH ©3repy NpoLeciH cunatTanTeiH Ty3yai 6epeai; ocbl TyaymeH
cunaTTanaTtbiH Npouecc TypakTbl kenemMmae eTefli XeHe u3oxopansik aen atanaibl
p = f(T);

+ p = const Xa3blKTbIfbIMEH KMMacChkl vV, T KoopanHaTanapbiHaarbl TeMnepartypara
Tayenai KeneMHiy earepy NpoueciH cunatTanTbiH Ty3ayai 6epefi; ocbl Ty3yMeH
cunatTanaTbiH NpoLuecc TypakThl KbiCbiMAa eTefi aHe u3obapanbik fien atanasb
v =1(T)

» T = const Xa3bIKTbifbIMEH KUMacChl uzomepmusnsik gen atanagel P=f(v) kepceteai.




6. TepmoguHaMUKanbIK NPoLUEecTep Typrepi XaHe
onapabiH reoMmeTpuanbIK TyciHaipinyi

TexHukanblK TepMoaAnHaMuKkaaa Tene-TeHaikTi TepMoanHaMuKansiK npouecTepai
3epTTey YLWiH kebiHece eki ecTi p, Vv KOOpAUHAT XKyieci nanaanaHagbl: abcuyucca
eci boMblHLWa MeHLWIKTI kenem, an opavHata eci DolblHLWA KbICbiM canbiHagbl.

p, V— KoopAauHar XyueciHaeri

TiK CbI3blK TYpPaKTbl Kenemaeri u3aoxopnsl NpoLecTi,

kenbey cbi3blK TypaKThl KbicbiMAarbl n3obapnblk npouecTi, an

KucblK runepbona TypiHAgeri CbidblK (ra3 Tapi3gec Kyi yLWiH) Temneparypa TypakThbl
DonfaH Ke3aeri N3oTepMUANLIK NPOLECTI KepceTeai.

TepMmognHaMuKkanblk NpoUecTepAi 3epTTey KesiHae mylbikmansaH Hemece
atuHansimObl Aen atanaTtbiH NpoLUecTep epeklwe opbiH anaabl, Oyn kesge xyne
DipkaTap Bipiagi kyitnepaeH eTe oTbipbIn, BacTankbl Kyire Kanta opanagsl.
AlHanbiMAbl Npouecc Uk aen atanaabl. NapameTpnep XyWeHiH MaccacbiHa
Teyenai Ae, Teyencis ge 6ona anaabl. >KyneHi MaccacbiHa Tayenai eMec Kyi
napamMmeTpnepi KapkbiHObI napamemprnep (KbicbiM, TemnepaTypa, T.0.), an MaHi
XYWEHIH MaccackiHa nponopuuoHan tonaTtelH Nnapamerpnep addumusmik
HeMece 3KCmeHcuemik napameTpnep (kenem, aHeprus, aHTponus xaHe 1.6.) gen
atanagbl.




Bakbinay cypakrapbl:

1. TexHukanblK TepMoguHaMUKa NaHI XaHe OHbIH MaHbI3bl.
2. TepmoguHamuka Hewe Senimre BeniHeai?
3. TepMmoauHamMukaHblH BipiHLWI 6acTaybl?

4. TepmoanHamMuKaHblH eKiHWi 6acTtaybl HeHi Benrineingi?

9. XKyMbICWbI AeHe, aHbIKTamachl.

6. KynaiH Herisri TepMoAnHamMuKanslk napamMeTpnepi.

7. TepMoguHaMuKansiK XXywe gereH He?

8. TepMoaguHaMuKanblK npouecke aHbikTama 6epiHis.

9. Tene-TeHAIKTI XoHe Tene-TeHAIKCI3 TepMoguHaMmUKkanslk npouecTtep.
10. TepmoguHaMukanblK Tene-TeHaix.

11. TepmoguHaMukanbiK NpoLeCcTiH rpadukanbIk KeCKiHi.

12. TepmoaguHaMuUKanblk NpouecTep KyMiHiH yHkumsanapbi.



