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TepMmoauHaMika B HIMPOKOMY PO3yMIiHHI IIHOTO CJIOBa — II€ Hayka IMPO €Heprito Ti ii
nepeTBopeHHs. TexHidyHa TepMOIMHAMIKA 3aiMAEThCsl MUTAHHSAMH MEPETBOPEHHS €HEpTii OJHOTO
BHUJly B IHINMKA TijJ Yac 3IWCHEHHsS PI3HUX TEXHIYHUX MPOIECIB, MOB’SI3aHUX 3 BUKOPHCTAHHIM
TEIUIOTU. B mepiny yepry BoHa BMBYA€E MUTAHHS MEPETBOPEHHS TEMJIOTH B POOOTY 3a JOMOMOTOIO
TEIJIOBUX JIBUTYHIB Ta ITyKa€ HAUBUTIHIIII IIISIXHU I[bOTO TIEPETBOPEHHS.

B TeopernuHiii 9yacTWHI TeXHIYHAa TEPMOJIWHAMIKA € CHUIBHUM PO3AUIOM HAyKH TIPO
EHEepTiio, a y MPUKIAJIHIA YaCTHHI € TEOPETHYHUM (PYHIAMEHTOM YCi€l TEIJIOTEXHIKH, 110 BUBYAE
MIPOLIECH, SIK1 BITOYBAIOTHCS B TEIUIOBUX MAIlIMHAX.

lonoBHe 11 3aBmaHHS — OOIPYHTYBaHHS TEOpii TEIUIOBUX [BUTYHIB, CHEPrETHYHUX
YCTaHOBOK Ta TEIIOTEXHIYHOTO 00IaIHAHHS.

Kypc mae na meti chopmyBaT T2 pO3BUHYTH HACTYIIHI KOMIIETEHTHOCTI CTY/JE€HTIB:

1. InTerpanbHi KoMmeTreHTHOCTI (3HaTHICTH PO3B’SI3yBaTH CKJIAJHI 3arajbHi, CIeliani30BaHi
3a[adi Ta NPaKTUYHI TpodieMu y cepi TeII0eHEPreTHKH a00 y MpoIieci HaBYaHH4, 110 nepeadavae
3aCTOCYBAHHSI TEOpiil Ta METOMIB €NEKTPUYHOI IHXKEHEpil 1 XapaKTepU3yeThbCsi KOMIUIEKCHICTIO Ta
HEBHM3HAYCHICTIO YMOB);

2. 3arajibHi KOMIIETEHTHOCTI

3K 03. 3gaTHicTh BUATHUCS 1 OBOJOAIBATH CyYaCHUMH 3HAHHSMHU.

3K 06. 3gatHicTh 10 mouryKy, 00poOaeHHs Ta aHani3y iH(popMalii 3 pi3HUX JKeped.

3K 08. 31aTHICTh CIIIKYBATHCS JIEP>KaBHOIO MOBOIO SIK YCHO, TaK 1 MUCHMOBO.

3. ®axoBi KOMIETEHTHOCTI

@K 05. 3parHicTh BHU3HAuUaTH, [JOCIKYBAaTH Ta po3B’s3yBaTH mpobiemMu y cdepi
TEIUIOCHEPIreTUKH, a TaKOX 1ACHTU(IKYBaTH OOMEXKEHHs, BKJIIOYAOYM Ti, LI0 IOB’S3aHI 3
1H)KEHEePHHUMHU acCIeKTaMH 1 MpobiieMaMy OXOPOHU MTPUPOJIH, CTAJIOTO PO3BUTKY, 37I0POB's 1 Oe3MeKu
Ta OL[IHKaMH PU3UKIB B TETJIOCHEPTeTUYHIN raiy3i.

@K 08. 3naTHiCTh BUKOPUCTOBYBATH HAYKOBY 1 TEXHIYHY JIITEpaTypy Ta iHIII JxKepena iHpopmarii
y npogeciiiHiil NisIbHOCTI B TEIUIOEHEPTeTUYHIN Tay3i.

4. Pe3yJbTaTaMu HABYAHHS

PH4. AmnanizyBaTu 1 BHKOPUCTOBYBATH Cy4yacHI I1H)KEHEPH1 TEXHOJOTII, NMPOILECH, CHUCTEMHU 1
obnagHaHHA y cdepl TETIOeHEPTeTUKH.

PH9. Bmitn 3HaX011TH HEOOX1AHY 1H(POPMAIIIIO B TEXHIUHIN JIITEpaTypi, HAYKOBUX 0azax JaHUX Ta
IHIINX JpKepenax iHpopMallii, KpUHTUYHO OIIIHIOBATH 1 aHaJIi3yBaTH 1.

Yomy BU Ma€Te 00paTu el Kypc?

Hapsiny 3 Teopi€to TerooOMiHy TeXHIYHA TepMOJUHAMIKa € TEOPETUYHOK OCHOBOIO, Ha
SIKY OIUPAIOThCS BCl MPUKJIA/IHI TEIUIOTEXHIYHI HAYKH.

VY TepMoAMHaMIIll BHUKOPHCTOBYETHCS (DEHOMEHOJIOTIYHUN METOJ JOCIHiIKEHHS, MpU
SIKOMY HE€ BBOJSTBHCS JKOJHI MPUITYIIECHHS OO0 MOJIEKYJSIpHOI OyJOBH JOCTITKYBaHUX TiJI.
To610, BOHa BUXOJUTS 13 3arajibHUX 3aKOHIB, LII0 BCTAHOBIIEH1 eKCnepUMEHMANbHO.

Komanza Bukiagauis 1 Baiii Kojieru OyAyTh TOTOBI HAJIaTH Oy1b-KY IOTIOMOTY 3 IESIKUMU
3 HaMOIBII CKJIAIHUX aCTIEKTIB KypCY I10 €IeKTPOHHIH momTi, Ha popyMi 1 0coOUCTO - y pobounit
qac.



Orasig kypey

Kypc BHBYA€THCS MPOTIrOM OJHOTO HAaBYAIBHOTO POKY (1Ba cemecTpu). B cemectpi omHa
JeKIis Ha TWKACHb 1 OJHE IMpPAaKTH4YHE 3aHATTA pa3 Ha TIWKACHb. Kypc CyNpOBOIKYETHCS
TEKCTOBHM MaTepialioM, TMPE3eHTAlliIMA Ta TPYHOBUMH 3aBHaHHAMU. CTYIEHTH MaTHMYTh
MO>KJIMBICTh 3aCTOCOBYBAaTH OTPHMAaHI 3HAHHsS Ta BHUPINIYBATH MPAKTUYHI 3aBJAHHS MPOTATOM
0o0roBOopeHb B ayauTopii. B Mekax Kypcy Ha NpPaKTUYHUX 3aHATTAX CTYIEHTH BHPIIIYIOTH
3aBJaHHs, TIOB’S3aHi 3 MEPETBOPEHHSIM TEIUIOBOI €Heprii B MeXaHiuyHy poOOT, BU3HAYCHHSIM
TePMOJAMHAMIYHUX BJIACTUBOCTEH pOOOYMX TLJT; TPOBOIATH OIIHKY €(PEKTUBHOCTI poOOTH 13aco0Hn
yIOCKOHAJIEHHS TEIUIOTEXHIYHOTO YCTaTKyBaHHS.

Kypc ckiagaeTbcsi 3 BUBYCHHS! OCHOBHUX 3aKOHIB TEPMOJWHAMIKH 1 TEPMOAMHAMIYHHUX
MPOIIECiB, TEPMOAUHAMIYHUX BIIACTHBOCTEH PEUOBHH 1 (a30BHX MEPEXO/iB; TEPMOIMHAMIYHUX
LUKIIB KOMIIPECOPiB, TEIUIOBUX JABHUIYHIB 1 XOJIOAWJIBHUX MAIIUH; TepMOTpaHcpopMmadiB i
YCTaHOBOK IPSIMOTO MEPETBOPEHHS TEIJIOBOI €HEPrii B eNEKTPUYHY; MPHHLIHUIIIB POOOTH, CXEM i
METO/IIB TEPMOJUHAMIYHOTO aHalli3y e()eKTUBHOCTI pOOOTH TEIJIOTEXHIYHOTO 00 THAHHS.

Temu Kypcy

Monayas 1.

3micToBuii MmoayJs 1. Ilepuiuii 3aKoH TepMOAMHAMIKH

Tema 1. BBenenns 10 kypcy. OCHOBHI IOHATTS TEPMOJIMHAMIKH

[Ipenmer 1 meron TtepmoauHaMiku. IcTopiss po3BuTky. OCHOBHI BH3HA4YeHHS: TEILIOTA,
po0oTa, TepMOJIMHAMIYHA CUCTeMa, po0oul Tija, MapaMeTpu cTtany. [neanbuuii ra3. [ToHsaTTS
PO TEPMOIUHAMIYHHIM MpoIIec.

Tema 2. Ilepuiuii 3aK0H TePMOAUHAMIKH

ExBiBaJICHTHICTh TETJIOTH 1 pOOOTH. AHANITUYHI 3aKOHH TIEPIIOTO 3aKOHY TEPMOIMHAMIKH.
BHyTpimiHs enepris, entanbmis. PoboTa po3mmpenHs 1 TeXHiYHa poOoTa.

Tema 3. TermroemuicTs raszis. EHTpomnis

[ToHSTTS cepeIHbOi, ICTUHHOI, MUTOMOT TETJIOEMKOCTEH; 3aJIeKHICTh BiJl TEMIIEpaTypH, BUIY
npoluecy, aToMHOCTI ra3iB. PiBHssHHS Maifepa, noka3zHuk angiabatu. [1oHATTS eHTpomii sK
¢byHKIIi cTaHy, 3MiHAa €HTpOMNii B TepMOJMHAMIYHOMY Ipoleci. ['padiune 300paxeHHs
TEIUIOTH IPOLECY.

Tema 4. TepMoauHaMiyHi npouecH ieajJbHUX rasis

[30x0pHMit, 13006apHUi, 130TepMiuHMil 1 aniabatHuit npornecu. [lomiTponni npouecu. OCHOBHI
3aKOHOMIPHOCTI 1 TpadiuyHe 300pakeHHS B TEPMOJMHAMIYHUX jdiarpamax. 3aleKHICTb
TETUIOEMHOCTI MOJIITPOITHOTO MPOIECY BiJl MOKAa3HUKA IONITPOIIH.

Tema S. I'azoBi cyminni

3akon [lanbroHa. 3akoH Amara. CniocoOu 3aBiaHHs ra3oBux cymimeil. ['azoBa nocriiiHa i
ysIBHA MOJIEKYJISIpHA Maca ra30BHX CyMimiei. TemmoeMHICTh Ta30BUX CyMilleH.

3microBuii Moayab 2. /Ipyriii 3akoH TepmMoaMHaMiku. XapakTepucTH4Hi QyHKUii i
nudepeHiajbHI CHNIBBIAHOIIEHHS TEPMOAUHAMIKH

Tema 6. [Ipyruii 3aKoH TepMOAUHAMIKH

®dopmymoBaHHS apyroro 3akoHy. [IoHATTS TepMoauHaMiyHOTO HUKITY. TepMoauHamMidHU
KK/ npsimoro 1iukity. 3BOPOTHI IUKIIH, XOJIOIUIBHUNA KOSPIIIEHT.

Huxmu KaprHo: mpsiMuii, €KBIBaJICHTHHM, y3arajJbHEHHH (pereHepaTHBHUN) 1 3BOPOTHHM.
[arerpan Knaysiyca mist 000poTHHX 1 HEOOOPOTHHX LUKJIIIB, IPUHIIMIT 3POCTAHHS €HTPOITIi.
TepmonuHamivHa IIKaga TEMIEPATyp.

OOG'eqHane piBHSHHS TMEPIIOTO 1 JPYroro 3akoHIiB TepMmoauHamikd. CTaTHCTHYHE
TIyMa4eHHS CYyTHOCTI €HTPOIII 1 IPYroro 3aKoHy TepMouHaMiku. PiBHsHHS bonbiimana.
Excepris, piBusaus ['toi-Cromonu.

Tema 7. Xapakrepuctuudi ¢ynkuii i audepeHmiaabHi  CHiBBiIHOIEHHSA



TEPMOAUHAMIKHT

[ToHATTS 1 BJACTUBOCTI XapakTepUCTUUHUX (PyHKIIH. OCHOBHI IudepeHIianpHl piBHIHHS
TepMOJUHaMIKH. Teopisd TepMoauHaMiyHOi piBHOBaru. /ludepeHiianbHe piBHAHHS CTaHy,
TepMiuHi KoedilieHTH podoYoro Tina.

Monayas 2.

3microBuii Mmoay. b 3. TepMmoanHaMiyHi MponecH peaJbHUX POOOUYMX Tijl

Tema 8. PeanbHhi rasi i napu. TepmoaunamivyHi npouecu BOASHOI NapH.
TepmonuHaMidHi BITACTUBOCTI peadbHUX poO0oUnX TU1. PIBHSIHHS cTaHy peaibHHX Ta3iB: Ban-
nep-Baansca, boromoOoBa-Maiiepa, Bykamnosuua-HoBukoBa. MeTon TepMoaMHAMIYHOT
o001, mpuBecHe piBHAHHS cTany. Pa3oBi nepexoau. XiMiuHui noteHuian. [lpasuio ¢asz
['u66ca, piBasaHsA Knaneipona-Kiaysiyca.

[Tpouiec onepkaHHA BOJASHOI Mapu. AHAJIITUYHI METOAM po3paxyHKy. Jliarpama Mosbe.
TepMoanHaMiuHI NPOLECH BOJASHOI MapH, rpadiyHUNl METOJl PO3PAXYHKY XapaKTEPUCTHK
TEPMOJUHAMIYHUX MTPOLIECIB 3 BOJASHOIO MapOI0.

Tema 9. BoJiore noBiTpsi

[TapameTpu Bojororo moBiTps. AGCOIIOTHA 1 BiTHOCHA BOJIOTICTh, BOJIOTOBMICT, - Jlarpama
Bosiororo noBiTpsi. OCHOBHI Ipolecu Bojororo nosiTpsa. Crocodu eKcrnepuMEeHTaTbHOIO
BU3HAYEHHS BOJIOT'OCTI MOBITPSI.

3micToBuii Mmoay b 4. TepMoauHaMika BIAKPUTOI TEPMOAHUHAMIYHOI CHCTEMU

Tema 10. TepmoauHaMika NOTOKY

[ToHATTS BIAKPUTOI TEPMOJMHAMIYHOI CHUCTEMHU. PIiBHSHHA HEpO3pUBHOCTI. PiBHSHHSA
MEPIIOTO 3aKOHY TEPMOJIMHAMIKH JUTsI TOTOKY. AiabaTHuii (130eHTponHui) MuH. PiBHSHHS
bepnymni. IlIBuakicTh BHUTIKAaHHS 1 CEKyHAHA BUTpara razy B KaHajl, 110 3BYXKYETbCS.
Kputnuni napamerpu ButikanHsi. KomGinoBane comuio JlaBans. ButikanHs BoAsiHOI mapwu,
IUIMH 3 ypaxyBaHHIM TEPTsl.

3aKOH 3BepTaHHs BIUIMBIB, IOHATTS TEOMETPUYHOT0, TEIIIOBOT0, MEXAHIYHOTO 1 BUZIATKOBOT'O
cormta. Kpusza mimny. [lapameTtpu ransMyBaHHS.

JpocentoBanHs ras3is 1 nap. PiBHsSHHS mpolecy, rpadiune 300pakeHHs. 3MiHa mapaMeTpiB
MOTOKY TPpH JpoceiroBaHHI. JlpocemroBaHHS BoasHOT mapu. JludepeHmiaapHuid 1
IHTerpaibHUil npocenb-e(eKT, KpuBa iHBepcii. BukopucTtanHs mpoliiecy ApOCENOBaHHS B
TexHill. OXONO/KEHHSI Ta3dy mnpu OOOpPOTHOMY ajiabaTHOMY PO3IIMPEHHI 3 Bijgaueto
KOPHUCHOI pOOOTH.

3MilryBaHHA ra3iB Mpu MOCTIHHOMY 00’ €Mi 1 IpU HAITIOBHEHHI pe3epByapa, 3MIIIaHHs ra30BUX
MOTOKIB. 3MiHa EHTPOIIIi MPU 3MILTyBaHHI.

Tema 11. Komnpecist rasi, TepMOJAMHAMIYHI IPOIeCH B JIeTaHAepax

Komnpecopu. Ixne npusHadenHs 1 kmacudikanis. OmHOCTYNiHYaTHil MOPIIHEBHIA
KOMIIpEcOp, TeOopeTWyHa 1 [ilicHAa I1HAMKATOpHI JAiarpamMu, poOOTa Ha NPUBOJ MpHU
130TepMiuHOMY,  aaiabaTHOMy 1 TOJITPONHOMY  MpoIleci  MiJBUIIEHHS  THUCKY.
bararoctyninuactuii mpouecop, po3moAis TUCKIB 1Mo cTyneHsax. [IpuHuun nii poTtauiiHoro,
BIJIIEHTPOBOTO M  OCBHOBOTO KOoMIpecopiB. Exxektop (CTpyMUHHUH  KOMITPECOD).
TepMonuHamMiuHUH aHAaII3 MPOIECY POLIMPEHHS Ta3y B IeTaHIepax.

Monayas 3.

3microBuii Mmoay.ab S. I'a30Bi Tennosi ABUryHH

Tema 12. llukan ABUTyHIiB BHYTPIillIHHOT0 3rOPSHHS

[IpusHadeHHs, 3arajabHi XapakTepH1 pucH 1 kinacudikaiis TermmoBux aBuryHis. [lukmu JIB3.
Cxema. iHIMKATOpHA Jliarpama i ileaTbHIN UK IBUTYHA 3 TiABEICHHSIM TEIUIOTH ITPH , 1
npu 3MilIaHoMy miaBeneHHi TernoTH. [lopiBHsIIPHA XapakTepucTUKa TpboX HuKmB JIB3.
EdextuBnnii i inaukatopauit KKJI nBurysa.

Tema 13. HHukan razorypOiHHUX YCTAHOBOK

[TopiBastaas ['TY 3 JIB3. Ilpunmnunosi cxemu i nukim ['TY 3 migBeIeHHAM TEIUIOTH B
1300apHOMY ¥ 130XOpHOMY Tporecax. Meroau migBuieHHs TepmiuHoro KKJI imeanbHux



nukmiB ['TY. PerenepatuBai nukiu ['TY. [TopiBHSHHS IIUKIIIB 3 130TepPMIYHUM 1 a1a0aTHUM
ctuckoM y kommpecopi. [{ukm I'TY npu HasBHOCTI BUTpaAT Ha HEOOOPOTHICTH MPOIECIB B
okpemux By3nax ['TY. bararoctymiHuacTUil CTHCK 13 NPOMDKHHM OXOJOJKEHHSIM 1
CX1/149acTe IMiIBEICHHS TEIIa B IIUKIII.

Tema 14. Ilukan peakTUBHUX JIBUTYHIB

PeaktuBHa Tara. [Ipunnun nii peaktuBHoro apuryHa. Knacugikaiist peakTHUBHUX JBUTYHIB.
KommpecopHuil NOBITPSIHO-PEaKTUBHUN JABUTYH, CX€Ma 1 LHUKI Yy KOOpAUHATAX.
[IpsMOTOUYHMI 1  TyJIbCYIOUMH  TOBITPSAHO-pEAaKTHBHUK  nBUTYHU. [lopiBHsUIbHA
XapakTepucTuka. PakeTHi JBUTYHH, iX pi3HOBHIW. [IpuHnmm poOOTH, JOCTOTHCTBA 1
HEOIKH.

3microBuii Mmoay.sb 6. IlapoBi TensioBi IBUTyHH.

Tema 15. Ilukan napocuI0BUX YCTAHOBOK

[TapoBuit mukn KapHo, mnpuHIMIIOBA cXeMa YCTAaHOBKH, TEOPETHYHE 3HAYCHHS 1
HEpaIioOHAIBHICTh MPAKTUYHOTO 3aCTOCYBAHHS.

[{uxn Perkina B , 1 koopauHaTax, oro repmiuanii KK/I. BriiuB ocHOBHUX mapaMeTpiB Ha
Benmnuuny KKJI mapoTypOiHHOI ycTaHOBKH. J[IMCHHMI UK 3 ypaxXyBaHHSIM HEOOOPOTHHX
yTpaT Opu PO3MIMPEHH] apH B TypOIHI.

L[y 13 MpOMIXXKHUM (BTOPUHHUM) TIEPErpiBOM IMapH, pereHepaTUBHUIN UK TapoTypOiHHOT
ycTaHoBkU. BrumiB uncna Big6opis Ha KK/ I[ICY.

TepMmoanHamMiuHi OCHOBHU TeIIO(iKallii, KoedilieHT BUKOPUCTAaHHS TerioTu nanusa Ha TELL.
binapHi nukiIu: pTyTHO-IapoBa 1 Mapo-ra3oBa eHEPreTUYH1 yCTaHOBKH.

Tema 16. Llukiau aTOMHUX eHEPreTUHYHUX YCTAHOBOK

Oco0JMBOCTI TEPMOJAMHAMIYHUX IUKIIB aTOMHHUX €JIEKTpocTaHIliid. OmaHO-, ABOX- 1
TPHOXKOHTYPH1 YCTaHOBKH.

Monayas 4

3micToBuii Moay b 7. LluK/IM X0JI0AUIBHUX MAIIMH U TepMO-TpaHcdopMaTopiB

Tema 17. HHuku X0JI0AUIBHUX YCTAHOBOK

[Tpu3HayeHHs 1 pI3HOBUIM XOJOIUIBHUX MAIlUH, BIIACTUBOCTI XOJIOJOAreHTIB.

Cxema 1 IMKJI MIOBITPSIHOT XOJOIMUIBHOI MAIIMHA B 1 KOOpJUHATaX, OIliHKAa €()eKTUBHOCTI
po0OOTH 1 HEJTOMIKH.

Cxema ¥ i7eanbHUN LUK MapO-KOMIIPECOPHOI XOJIOAMIIBHOI YCTaHOBKH, Jiarpama,
CHepreTUYHUN OallaHC YCTAaHOBKM 3 MApOINEperpiBHUKOM 1 MepeoxoiomKyBadeM. PeanpHa
[TKXY. IneansHuii UK TIHOOKOTO 0XONOKeHHS (Oararoctymindacti 1 kackaani [TKXY).
Cxema 1 mpuHIUI poOOTH aOCOPOIIITHOT 1 MAPO-€KEKTOPHOT XOTOIUIBHUX YCTAHOBOK.
Tema 18. Lluk TenyioBoro Hacoca i TepmorpancgpopmyBada

[{ukn TemnoBOro Hacoca, onairoBanbHUN KoedimieHT. KoMOiHOBaHUI TepMOAWHAMIYHUAN
LUK JJIs1 CHUIBHOTO OZICPYKAHHS TETUIOTH 1 XOJIOAY.

3micToBuii moayap 7. 3araabHi MeToAM aHadi3y e(QeKTHMBHICTIO LMKJIIB Ta
NepCNneKTUBHI HANPAMM PO3BUTKY TEXHIYHOI TEPMOAMHAMIKH

Tema 19. Metoau aHasizy e)eKTHBHOCTI IMKJIIB TEIVIOCMIOBUX YCTAHOBOK

Metonu nopiBHsiHHS TepMiyHUX KKJ[ 06opoTHHX Ta HEoOOpoTHUX IMKIIB. EHTpomiiHum
METOJT PO3PaxyHKy yTpat Mpare3gaTHOCTI y HeoOOpOoTHUX Iukiax. EkcepreTnunuil MmeTon
PO3paxyHKy yTpaT Mpane3JaTHOCTI.

Tema 20. be3MaminHHe NePeTBOPEHHS €HEPril

MeToau npsMOro NepeTBOPEHHS TEIJIOTH B €IEKTPOEHEPrit0. TepMoeneKTpuiHa yCTaHOBKa,
TEPMOEJIEKTPOHHUH niepeTBoproBay, 1ukil MI'Jl-reneparopa, majJiuBH1 €J1€MEHTH.
be3mammaHI 3ac00H 0XOJIOIKEHHS.

TeMaTUYHO-KAJIEeHIAPHUH TUIAH
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1 |2 Beryn. Texniuna TepMoan-Hamika | 2 OCHOBHI TEpMOIMHAMIYHI TAPAMETPH 1
SK TEOpPETHYHA OCHOBA iX BU3HAUEHHS B pPI3HUX CHUCTEMax
TerioeHepreTuku. [IoHATTs iaeansHoro BHUMIPIOBaHHS. PiBusiHHs ~ crany
ra3y. CyMilI KiIbKOX i/ieajbHUX Ta3iB. 1eabHOTO ra3zy

2 |2 [lepmmii 3aKOH TEPMOAWHAMIKH.

TennoeMHicTh rasiB. EHTpomisi.

3 2 |TepmonuHamivHI TIpOLIECH 1JcaIbHUX| 2 I"a3oBi cymimni. BuznaueHHsI OCHOBHUX

rasiB XxapakTtepuctuk.  Ilepmmii  3akoH
TEPMOIUHAMIKH

4 | 2 |dpyruii 3aK0H T€PMOJIMHAMIKH.

5 2 [MousrTs TEPMO-IMHAMIYHOTO| 2 TertoeMmHuicTe raziB. TeINIOEMKICTB
uukay.  Hukn  Kapuo.  IHterpan ra30BUX CyMIIIEH
Knaysiyca. [TonarTs entpomii.

6 |2 TepmoannamiuHa HIKana
Temneparyp.  AOCONMIOTHMH  HYJb
temneparypu. Excepris sk mipa
3JIaTHOCTI BUKOHYBaTH poborty.

Exceprisa Temnotu. Brpatn exceprii B
HE3BOPOTHUX Ipolecax. PiBHsaHHA ['10i-
Cropmonu. XapakTepucTU4Hi PyHKIii

MonynpHUN KOHTPOJIb 3HaHb

7 | 2 |TepmoauHamiuHi BJIACTUBOCTI| 2 [30xopHMii Ta 1300apHUIi Tporecu
peanibHUX peuoBuH. Da3oBi Aiarpamu, ix [3oTepmiunMii Ta agiabaTHU TpoLIECH
BIIACTHBOCTI,  CIMOCOOM  TOOYAOBH. [MonitpomnHi mpouiecu
PiBusinas Bau-gep-Baanbca. YMoBu
TEPMOJIMHAMIYHOI pPIBHOBArH.

8 |2 |YmoBu piBHOBarm Tipu (pasoBomy

nepexoxi. IlpaBwio ¢a3 T'i6Oca.
[MapoyTBOpeHHST ~Ta  KOHJCHCAILis.
Tennora ¢dazoBoro MepexXoy.
[InaBnennsa. CyoOmi-mamis. PiBHSHHS
Knaneiipona - Knaysiyca.

9 |2 T-S Ta h-S miarpamu BogsHOT mapw,| 2 Hpyrii 3aKO0H TEPMOIUHAMIKH.
300pa’keHHSI OCHOBHUX TPOLIECIB B LIUX Pozpaxynok mmxiy Kapuo. Excepris
niarpamax. TaOnuil TepMOIUHAMIYHHUX poboyoro Tima. YTpara mparie-
BJIACTUBOCTEH BOJM Ta BOJSHOI MapH. 3IaTHOCTI TEPMOJUHA-MIYHOI CUCTEMU
Po3paxyHok mpoI1ieciB 3 3aCTOCYBaHHIM
TaOJIUIIb.

10 | 2 |Bosore moitps. h-d giarpama Bosiororo

TOBITPSL. 300pakeHHs MpOoLIeCiB
00poOku Bojsiororo moBiTps B h-d
Jiarpami Crocobu




EKCIIePUMEHTAIBLHOTO BHU3HAYCHHS
BOJIOTOCTI1 TIOBITPSI

11

TepmonnHaMika MOTOKY. PiBHAHHS
MEpUIOro 3aKOHY TEPMOJAMHAMIKH Ta
PIBHSIHHSI 3aKOHY 30€peKCHHS MacH JIJIs
NOTOKY. PiBHSHHA MexaHI4HOI eHeprii
s ToToKy  (piBHsiHHA — beprysmi).
Aniabarna Teyis.

[Iporeci 3 BOJIOTIM MOBITPSM

12

Comno ta gudysop. LIBuakicts
BUTIKaHHS Ta BUTpaTa rasy (mapu) Kpisb
COIUIO, SIKE 3BYXKYEThbCA. MakcumaabHa
BUTpaTa Ta KPUTUYHA IIBHJIKICTh BHUTI-
KaHHs. KpuTuuHe BiIHOLICHHS THCKIB.
HIBUIKICTD 3BYKY.

13

3a5e)HICTh IIBUIKOCTI Ta BUTPATH
Bil BIJHOILIEHHS THUCKIB. YMOBH
Mepexoly MBUIAKOCTI Kpi3b HIBUAKICTh
3ByKy. KombinoBane corio JlaBans

Po3paxyHOK HMIBUAKOCTI BUTIKaHHS
BOJSIHOI TMapu 3 BHUKOPHCTaHHAM h-S
Jiarpamu.

VYpaxyBaHHs HE3BOPOTHUX
IpoIeciB  MpU  PO3paxyHKax Teuii.
KoeoinienTn mBUIKOCTI Ta BUTpaTH

Bonsna mapa. AHamiTH4HI

METOIHN

po3paxyHky. [Iporeci BOASIHOI Tapw.

I'padiuni meToan

14

HpocentoBanHss TasiB 1  map.
PiBHAHHS mponecy. 3MiHa MapaMmeTpiB
MOTOKY TPHU APOCETIOBAHHI.

Jlpoce-JItOBaHHS ~ BOJSHOI  MapH
HudepeHuiiauii 1 IHTErpaJbHUN
amiabaTHUMl  Apocenb  —  e]eKT.
Temnepatypa iHBepcii. Kpusa inBepcii.

3MilllyBaHHS Ta3iB MPH MOCTIHHOMY
o0csi31 1 MpU HANOBHEHHI pe3epByapa,
3MIlIAaHHA Ta30BUX TMOTOKIB. 3MiHa
EHTPOMIT MpH 3MilLIaHHI.

15

Kommnpecopu:  mpusHaueHHS 1
Kiacudikaris. OnHocTymiHYaTUH
MOPIIHEBUH KOMIIpECOp, TEOPETUYHA 1
NificHa 1HAMKATOPHI JlarpamMu, podora
HAa TPUBOI TpU  130TepMIYHOMY,
angiabaTHOMY 1 TOJIITPOITHOMY IPOIIECi
T IBUILIEHHS THUCKY.
Bararoctyminvyactuit poriecop,
PO3MOII TUCKIB IO CTYTIEHSX.

Burikauus rasis 1
JpocentoBaHHs ra3iB i mapu

MapHu.

MoaynbHUNA KOHTPOJIb 3HAHb

b. Il1an BUKOHAHHS CAMOCTIHHUX POOIT




Hasga po6otu TepmiH BUKOHAHHS [Tpumitka
3aBJIaHHSI, TOJAMH

BuBueHHs JeKIIMHOTO MaTepiany 30

[TigroroBKa 10 MpaKTHYHUX POOIT 30

ITinroroBka a0 Ja60paTOPHUX POOIT 30

CamocriitHa po00oTa CTyIeHTa 90
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IIpaBuia ouniHIOBAaHHA

MeToaM KOHTPOJIO: YCHE OINUTYBaHHS, MOTOYHUM KOHTPOJb, MOJYJIbHUNH KOHTPOJIb
(Tectun), MmiICYyMKOBE TeCTyBaHHS, icnuT. [lpu ouiHIOBaHHI pe3ysbTaTiB HaBYAHHS KepyBaTUCS
[lonoeHHSIM TIPO KOHTPOJIb Ta OIIHIOBAHHSA SKOCTI 3HaHb CTyAeHTiB B YkpAY3T
(http://kart.edu.ua/images/stories/akademiya/documentu-vnz/polojennya-12-2015.pdf ).

3rigao 3 [lomokeHHsIM MPO BIPOBAIKEHHS KPEIUTHO-MOAYJIBHOI CHCTEMH Oprasizarii
HABYAJILHOTO MpoIlecy BUKOPUCTOBYeThes 100-0anpHa mIkana OliHIOBaHHS.

[Tpuntun GopmyBaHHS OIIHKK 32 MOIYJb y CKJIai 3allikoBUX KpeauTiB 3a 100-0anbHOIO
IIKAJIOK0 HaBeJIeHO Jaii. MakcumanbpHa KUTbKICTh OaliB, sIKy MOXE HaOpaTH CTYACHT 3a PI3HUMHU
BHJIaMU HaBYAJIHLHOTO HABAHTAXKCHHSI:

BininyBanus Jexmiii:
banu 3a 1m0 CKIIaJ0BYy HApaxXxOBYIOTHCS B3araji, SKIIO CTYACHT He BiaBimyBaB Oumbin 50%
JEKIIMHUX 3aHATh Yy MOAyJl 0e3 MOBaKHUX NPUYMH. 3a BIJBIJYBaHHS KOXHOI JIEKIi
HapaxoByeThCs Oann. MakcuMaibHa cyMa cTaHOBUTH 40 (aJtiB.

IlpakTHYHI 3aHATT:
OruiHIOITHCS 3a BiABiAyBaHHAMHU (0 5 0OaliB), CTymeHeM 3alydeHocTi (1o 5 6amiB) Ta
BUKOHAHHS MpakTUYHUX 33124 (10 10 6ani). CTymiHb 3a1y4eHOCTI BU3HAYAETHCS YUACTIO Y
po6oTi B ayauTopii. MakcumajibHa cyMa cTaHOBUTH 20 6aJiiB.

Mony/ibHe TeCTYBAHHSA:
O1uiHIOIOTHCS 32 BIPHUMH BIJNOBIASIMM Ha TECTOBI MOAYJbHI nuTaHHs (15 mutanp B TecTi,

KO’KHa BIpHA BiJIMOBiAb OIIHIOETHCA B 2,67 Oanu). MakcuMa/ibHa KiIbKiCTh cTaHOBUTDH 40
0aJiiB 32 MOAYJIb.

IcuwT:

e C(CTyIeHT OTpUMYE OIIHKY 3a ICIHUT 3a pe3yJbTaTaMH MOIYIBLHOTO 1-TO Ta 2-T0 KOHTPOJIIO
HUIIXOM HaKONU4YeHHs OaniB. MakcumalibHa KUIBKICTh OalliB, IKY MOXE OTPUMATU CTYIEHT
cranoBuTh 100 (mo 60 GaniB moTouHOTO KOHTpOIto Ta A0 40 GamiB TectyBaHHs). CepenHe
apu@MeTuyHe CyMH MOJYJIbHUX OLIHOK CKJajae 3aidikoBuil Oan. SKII0 CTyaeHT He
MOTO/IKYETHCS 13 3alIPOIMIOHOBAHUMU OalaMy BiH MOYE MIiABUIIUTH iX Ha iICTIHTI, BiAMOBIBIIN
Ha TTUTaHHA OLIeTYy.

[Ipu 3amoBHEHHI 3aJIKOBO-€K3aMEHAIIMHOT BIOMOCTI Ta  3aJIKOBOTI  KHWKKH
(IHIUBIAYaNIbHOTO HABYAIBHOTO IUIAHY) CTYIEHTA, OLliHKa, BUCTaBeHa 3a 100-06a1pHOI0 IIKaIo}o,
MMOBUHHA OyTH MepeBe/ieHa 10 aepxkaBHoi mkanu (5, 4, 3,) ta mkanu ECTS (A, B, C, D, E)

BusHadyeHHsa Ha3BH 3a 32100

JAepKABHOIO Busnavyenns Hazpu 3a mkajow ECTS 0aJIbHOIO0 OE?}:;(Sa
HIKAJT00(0LiHKA) mKanow |-
BII[MIHHO _5 B!g!MlHHO — B1ZIMIHHC€ BUKOHAHH/ JIUIIC 3 90-100 A

HE3HAYHOIO KUIBKICTIO HOMMJIOK

Jly:Kke 100pe — BHIIE CEPENHBOTO PIBHA 3 82-89 B

KUIbKOMA OMWJIKaAMU
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JOBPE -4 Jo0pe — B 3aranpHOMY IpaBUIIbHA pOOOTA 3

o 75-81 C
MIEBHOIO KUTBKICTIO TPYOUX MTOMHIIOK

3a10BiLHO - HETIOTaHO, ajie€ 31 3HAYHOIO

— - 69-74 D
KUTBKICTIO HEJIOJIIKIB

3AJJIOBIJIBHO - 3

EOCTaTHBO — BUKOHAaHHJ 3aJOBOJIBHSIE

— . 60-68 E
MiHIManbHI KpUTEpii

He3aoBijibHO — MOTPIOHO MONPAIIOBATH
nepea TUM SIK OTPUMATH 3aJTiK a0o ek3ameH | 35-59 FX
HE3AJTOBIJIBHO - | (6€3 MOBTOPHOTO BUBUEHHS MOJTYJIs)

2 He3anoBinkpHo - HEOOXiHA ceplio3HA
noiajibiina podora (IOBTOpHE BUBYCHHS <35 F
MOTYJIsT)

Bpas3i, K10 CTyI€HT NPOIYCTHB 3aHATTS 3 Oy/1b SIKUX PUYUH, Y HBOT'O € MOXKJIMBICTb JJIS1
OTpUMaHHS JOJaTKOBUX OaiiB. Lle MoxkHa 3po0HTH 32 paXyHOK BHKOHATH MPE3EHTAllli Ha TEMY,
AKy OyJIO IPOIYIIEHO.

OuikyBaHi pe3yJIbTATH HABYAHHS

[licns BuB4YeHHs auciMIUTiHN «TexHIUHA TepMOAMHAMIKa» CTYJCHT IOBHHEH 3HATH
3HAYEHHS Ta ICTOPII0 PO3BUTKY TEXHIYHOI TEPMOAMHAMIKM, $K TEOPETHYHOI OCHOBHU
TETUIOTEXHIKH; OCHOBHI 3aKOHOMIPHOCTI 1 TIPOIIECH, SIKi CYIPOBOJKYIOTh SIBUINA MEPETBOPEHHS
TEIUIOBO1 €HEeprii B MeXaHIuyHy poOOTy, TEpMOIMHAMIYHI BJACTUBOCTI pOOOUHUX TiJ, 32 JOMIOMOTOIO
SKUX 3IIMCHIOIOTBCA i MNPOIECH, NPUHIUINAIBHI CXeMH 1 TEePMOAMHAMIYHI [UKIH
TEIVIOEHEPreTUYHUX YCTAHOBOK, KpHUTEpil OLIHKK eQEeKTUBHOCTI IiX pobOTHM 1 3acobu
YIOCKOHAJICHHS TETJIOTEXHIYHOTO YCTaTKyBaHHS.

CamocTiiiHO  mpamoBaTH 3 JITEPAaTypHUMM  JOKEpeslaMH  KOPUCTYBaTHCS
TEPMOJMHAMIYHUMHU JlarpaMaMH 1 CydyacHUMH 3aco0aMu INpU NPOBEICHHI PO3paxyHKOBUX Ta
eKCIePUMEHTAIBHUX JIOCIIIKEHb.

Koaekc akanemMivHOI 100poYeCHOCTI

[Mopymenns: Kogekcy akamemiuHOi 100podecHOCTI YKpaiHCHKOro Jep)KaBHOTO YHIBEPCHUTETY
3aJ1I3HUYHOTO TPAHCIIOPTY € CEPUO3HWM TOPYIUICHHSM, HaBITh SKIIO BOHO € HeHaBMUCHHM. Kopjekc
JIOCTYITHUH 32 OCUJIAHHSIM:

http://kart.edu.ua/documentu-zvo-ua

3okpema, motpumanHs Komekcy akamemiunoi moOpouecHocti YkplY3T o3Hawae, mo Bes
poboTa Ha icriHTax Ta 3aJiKax Mae BAKOHYBATUCS 1HAWBIyasHO. [1i1 yac BUKOHAHHS CaMOCTIHHOT poOoTH
CTYJCHTH MOXXYTh KOHCYJIbTYBATHUCS 3 BUKJIaJJa4aMH Ta 3 1HIIMMHU CTYyJIEHTaMH, aje TIOBUHHI CAMOCTIHHO
pO3B’sI3yBaTH 3aBllaHHS, KEPYIOUHCh BIIACHUMU 3HAHHAMHU, YMIHHSAMU Ta HaBU4Kamu. [locuinaHHsg Ha BCi
pecypcH Ta Jpkepenia (Hampukiai, y 3BiTaX, CaMOCTIHHMX POOOTaX YU MPE3CHTAIIsNX) MOBHHHI OyTH YiTKO
BH3HAYeHI Ta O(QOpMIICHI HAJICKHUM YMHOM. Y pa3i cHijbHOT poOOTH 3 IHIIMMHU CTYACHTaMH Hal
BUKOHAHHSM 1HJIMBIlyadbHHUX 3aBJaHb, BU IOBHHHI 3a3HAYUTH CTYIIIHb iX 3aJTy4E€HOCTI 10 pOOOTH.

IaTerpauisi cTy1eHTIB i3 00MeKeHUMH MOKJINBOCTAMU

Buiiia ocBiTa € npOBiIHUM YHHHAKOM ITiIBUIIECHHS COIIaIbHOTO CTATYCY, JOCSATHEHHS TyXOBHOI,
MaTepiaabHOI HE3aJeKHOCTI 1 coriamizaiii MoJoai 3 00OMEeKEHUMH (DYHKI[IOHATbHUMH MOKJIMBOCTSMH i
Bi1oOpaka€e CTaH PO3BUTKY IEMOKPATUYHUX MPOLECIB 1 TyMaHi3allii CyCHiibCTBa.

st iHTerpamnii cTyleHTIB i3 OOMEKEHUMH MOXKJIMBOCTSMHU B OCBITHIN Mpolec YKpaiHCBKOTO
JIep>KaBHOTO YHIBEPCUTETY 3ai3HHYHOTO TPAHCIIOPTY CTBOpEHA CHUCTEMa JMCTAHIIMHOTO HAaBYaHHS HA
OCHOBI CYYaCHHX IEIaroriyHux, iHpopMarifHuX, TeIeKOMYHIKAI[ITHUX TEeXHOJIOT1H.

Joctyn n0 marepiajliB JTUCTAHIIHHOTO HABYaHHS 3 LBOTO Kypcy MOXHa 3HAHTH 3a
nocuianssM: http://do.kart.edu.ua/
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