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1. 3araabHa indgopmauis nNpo BUKJIaAa4a

[1Ib: I'akan I1aBno I'puroposuu.

[Tocana: npodecop kad. aepokocMigHOT
TETJIOTEXHIKH.

HayxoBwuii cTymiHb: A-p TEXH. HayK.

Buene 3BaHHA: NOIIEHT.

[lepenik TUCIUILIIH, SIKI BUKJIAJIAE:

- MOJEIIOBAaHHA Ta  PO3PaxyHOK
MPOLIECIB B EHEPreTUYHUX CUCTEMAX;

- cucTeMH 3a0e3MeueHHsl TEIIOBOrO
peXKUMY.

HampssiMmu  HayKoBUX  JIOCHII>KEHb:
IHKEHEPHUN CHUHTE3 TeIIOCHEPTeTH-
HUX CHCTEM OO0 €KTIB aepOKOCMIYHOI
TEXHIKH.

KonrakThHa indopmaris: +38 (097) 441-
85-78, p.gakal @khai.edu

2. Onuc HAaBYAJIBLHOI TUCIUILTIHHA

®dopma 3100yTTs OCBITH Jenna

Cemectp 3,4

Moga BUKIalaHHS VYkpaiHCcbKa

Tun aucruniiam O060B’s13K0Ba

OO6csr AMCUUIITIHU 9 kpemutiB  €KTC/270 romun (104

ayJIMTOPHUX, 3 SKUX: JEKIii — 56, mpakTHIHI —

16, maboparopui — 32; CP3 — 166).

Buau HaBuanbHOT MISIIIBHOCTI Jlekii, mpakTuuHi Ta 7Ta0OPAaTOpHI 3aHSITTA,
camocTiifHa poboTa.

Bunu xonTpoito IloToYHMI KOHTPOJIb, MOAYJIBHUN KOHTPOIIb,
CEeMECTPOBUI KOHTPOJIb — 3aJIiK Ta 1CIHUT.

[Ipepeksizutu MatematuuHuit aHais.

Kopexksizutu INaporazoanaamika, MaTeMaTUYHUN aHATI3.

[ToctpekBizutu TemnooOMiHHE 00ONaJHAHHA B E€HEPreTHIll Ta

ra3oBiif ramysi.




3. MeTa Ta 3aBJaHHA HABYAJIBLHOI AMCIUILIIHI

Mera — QopMyBaHHI CHUCTEMH 3HaHb, CIIOCOOIB MiSJIBHOCTI Ta TBOpYMX 3ai0HOCTEH 3

MaTEMaTUYHHUX MCTOIIiB MOJCIKOBAaHHA TepMOI[I/IHaMi‘-IHI/IX HpOL[eCiB B TCINIOCHCPICTUYHUX

00’exTax.

3aBAaHHSI — BHBYMTHM OCHOBHI IIOJIOXKEHHS TEXHIYHOI TEPMOAMHAMIKH,
BUKOPHCTOBYBATH iX JUIS BUPILICHHS IH)KCHEPHUX 3aB/IaHb B TEIUIOCHEPTeTHYHIHN Tramysi.

KomnereHnTHOCTI, sIKi HA0yBaKlOTHCSA:
3azanvni Komnemenmuocmi
Ilicna 3axinuenna yiei npozpamu 3000yeau oceimu dyoe 30amen:

- 3K3. 3garHicTh 3aCTOCOBYBATH 3HAHHS Y IPAKTHYHUX CHTYALlisX.

- 3K4. 3nanss i po3yMiHHS IpeAMETHOI 001acTi Ta pO3yMiHHSA MPOPECIHHOT TiSITBHOCTI.
- 3K&8. 3garHicTh BUUTHCS 1 OBOJIO/IIBATH CYYaCHUMH 3HAHHSIMH.

- 3K9. 3garHicTh 10 momryky, o0poOieHHs Ta aHaIi3y iHpopMarrii 3 pi3HUX JHKEped.

- 3K10. 3naTHicTh IpaIioBaTH B KOMaH/II.

- 3K11. HaBuuku Mi3k0COOMCTICHOT B3a€MOII.

BMITH

- 3KI12. 3garHicTh CHUIKYBaTUCS 3 NPEACTaBHUKAMU 3 MPEICTaBHUKAMHU IHIIUX MpOQeciitHux

rpyn pi3HOTO PiBHS.
- 3K14. HaBuuku 3aificHeHHs Oe31eUHOT MIsIJILHOCTI.
- 3K15. 3natHicTh 3a0e3ne4yBaTH SIKICTh BUKOHYBaHHUX POOIT.

Daxoei Komnemenmuocmi

Ilicna 3akinuenns yiei npozpamu 3000y6au oceimu 0yoe 30amemn:

@®K1. 3parHiCT NPOAEMOHCTPYBAaTH CHCTEMAaTHMYHE PO3YMIHHS KIIFOUOBHX AaCIEKTIB Ta
KOHLENIii pO3BUTKY Tra3oTypOoOyAyBaHHS Ta MalIMHOOYIyBaHHS E€HEPreTUYHOIO
o0J1aJJHaHHS KOMIIPECOPHUX CTaHIIIH.

@®K2. 3gaTHiCTh 3aCTOCOBYBATH CBOT 3HAHHS 1 pO3YMIHHS JUIs BU3HAUYEHHS, (POPMYITIOBAHHS 1
BUpIIICHHS 1H)KEHEPHUX 3aBIaHb 3 BUKOPHUCTAHHSM TEOPETHYHHUX 1 EKCIEPUMEHTAIBHUX
METOMAIB JOCHI/DKEHHS TpOIECiB B Ta30TypOIHHHUX YCTaHOBKAaX Ta EHEPreTUYHOMY
o0JasiHaHH1 KOMIIPECOPHUX CTAHIIIH.

@®K3. 3naTHICTh aHANI3yBaTH 1H(OPMALIIO 3 TITEPaTypPHUX JKEPE, 3IIHCHIOBATH MATEHTHUIN
MOIIYK, a TAKOX BUKOPUCTOBYBATH 0a3M JaHUX Ta iHIII JKepesna iHpopMartii 1uis 31iiicHeHHs
npodecifHol AiSITBHOCTI.

®K4. 3naTHICTh 3aCTOCOBYBATH CTaHAAPTHI METOIM PO3PaXyHKY IIPH MPOESKTYBAaHHI JeTaICH

1 By3J1iB Ta30TypOiHHOI TEXHIKM 1 eHePreTHYHOr0 00JIaJHAHHS KOMIIPECOPHUX CTaHIIIH.

@®KS5. 3naTHiCTh po3po0IIATH eHepro30epiraroyi TEXHOIOTIT Ta €HEProoIIaIHI 3aX0/IH ITi]] 4ac
MPOCKTYBaHHS Ta EKCIUTyaTallli Ta30TypOIHHOT TEXHIKM 1 E€HEPreTUYHOTO OOIaJHAHHS
KOMIIPECOPHUX CTaHIIIH.



@®K8. 3parHicTh BH3HAYATH pPEKUMH EKCIUTyaTalii ra3oTypOiHHMX YCTAHOBOK Ta
CHePreTUYHOro OOJagHAaHHA KOMIIPECOPHUX CTAaHLIA 1 3acTOCOBYBaTH crocoOu
palioHaNbHOTO BUKOPUCTAHHS CHPOBHHHUX, CHEPTeTHYHHX Ta 1HIIMX BUIIB PECYpPCIB.

®K10. 3pgaTHicTh 3a0e3medyBaTH MOJEIIOBAaHHS 00’ €KTIB 1 MPOIECIB 3 BUKOPHUCTAHHIM
CTaHJAPTHHUX 1 CHEMialbHUX MAKETiB MpOorpaM Ta 3aco0iB aBTOMATH3aIlll 1HXKEHEPHUX
PO3paxyHKIB, IPOBOJUTH €KCIIEPUMEHTH 3a 33JaHMMH METOJIMKaMH 3 00pOOKOIO i aHAIi30M
pe3yibTarTiB.

@®K12. 3naTHicTh OpaTh yyacTb y poOOTI HaJl IHHOBAIIHHUMU MPOEKTaMH, BUKOPUCTOBYIOUU
METOIX NOCIIIHUIBKOI MISJIBHOCTI.

OuiKyeTbCs, IO MICs ONMAaHyBaHHS IMCLUUILUIIHM 3/7100yBaueM OyAyTh IOCSTHYTI HACTYIHI

IpoTpaMHi pe3ylbTaTH HaBYaHHS 1 BiH Oyne:

Ilpozpamni pesynomamu naguannsn:

3nanna i po3yminna

>

I[TPH1. [emoHcTpyBaTu 3HaHHS 1 pPO3YMIHHS TEXHIYHOI TEpMOJAMHAMIKM Ha pIBHI,
HEOOX1AHOMY JUISl TOCSITHEHHS Pe3yJIbTaTiB OCBITHBOI IPOTpaMH.

Inowcenepnuii ananiz

>

[TPH4. 3acTocoByBaTH NPOIECH, CHCTEMH, 00JIaIHAHHS, IHKECHEPHI TEXHOJIOTIT BiIITOBIIHO
no0 motped ra3orypOoOyayBaHHS Ta MAaIIMHOOYIYBaHHS EHEPreTHYHOrO OO0JIaJHAHHSI
KOMIIPECOPHHX CTaHIIiif; OOMpaTH 1 3aCTOCOBYBATH MPUIATHI THIIOBI pO3PaXyHKOBI METOMM;
MPAaBUJIBHO IHTEPIPETYBATH PE3YIbTATH JOCIIKEHb.

[TPHS. BusiBiisita, opMysIrOBaTH 1 BUPILIYBaTH 1H)KEHEPH1 3aB/IaHHS BiJIOBITHO J10 HOTPeO
ra3oTyp0oOyayBaHHs Ta MAalIMHOOYIyBaHHS €HEPreTUYHOTO OO0JIaTHAHHSI KOMIIPECOPHHX
CTaHIIf; PO3YMITH BAXKIUBICTh HETEXHIYHUX (CYCIIJIBCTBO, 370pOoB'sl 1 Oe3meka,
HABKOJIMIIIHE CEPEIOBUIIE, EKOHOMIKA 1 TPOMHUCIIOBICTh) OOMEXKEHb.

Ilpoexmyeanns

>

[TPH6. Po3po0asiTi 1 mpoeKTyBaTu ra30TypOiHHI YCTAHOBKU Ta €HEPreTUYHE O0JIaJHAHHS
KOMITPECOPHUX CTaHIIIM, 1110 33J10BOJIbHSIOTh KOHKPETHUM BUMOTaM, sIKi MOXKYTb BKJIFOUATH
0013HaHICTh TPO HETEeXHIYHI (CYCHUJIBCTBO, 3/I0pPOB’S 1 O€3MEeKM HABKOJIHMIIHHOTO
Cepe/IOBUIIA, EKOHOMIKH 1 MPOMHUCIIOBOCTI) acCleKTH, 0OpaHHs 1 3aCTOCYBaHHS aJ€KBaTHOL
METOJI0JIOT1i TPOEKTYBaHHSI.

Hocnioscennsn

>

[TPH10. IlnanyBath 1 BUKOHYBaTH EKCHEPUMEHTAIbHI JOCITIUKEHHS 3a JIOTIOMOIOIO
IHCTpyMEHTaJIbHUX 32C001B (BUMIPIOBAJIbHUX MPUJIAJIiB), OLIHIOBATH MMOXUOKHU MPOBEICHHS
JIOCITIJIKEeHb, pOOUTH BUCHOBKH.

[TPH12. 3actrocoByBaTH NpakTHYHI HABUYKWA BUPILICHHS 3aBIaHb, 110 MepeadavyaroTh
peai3alito iHKeHEpHUX MPOEKTIB 1 MPOBEJCHHS AOCIIKEHb.

[TPH13. BukopucroByBaTtu 00JaiHaHHS, MaTepiaJid Ta IHCTPYMEHTH, 1H)KEHEPH1 TEXHOJIOT11
1 mpolecu MpH BUpIIEHH] NpodeciiHUX 3aBIaHb B Traiy3i razoTypboOyayBaHHS Ta
MaIIMHOOYAYyBaHHS €HEPreTUYHOTo O0JIaJJHAaHHS KOMIIPECOPHHMX CTaHLIN 3 ypaxyBaHHSIM
HasIBHOCT1 OOMEXEHb Ta PO3yMIHHS TX IPUPOJIH.

Komynikayia ma komanona poooma



» TIPHI18. EdektuBHO cHiaKyBaTHCS 3 NMHTaHb iH(OpMaIii, ifei, mpodieM Ta pilleHb 3
IH)KEHEPHUM CITIBTOBAPUCTBOM 1 CYCHIJILCTBOM 3arajioM.

Haeuanns npomszom ycummai

» [IPH21. BusiBnsaTu 34aTHICTh aHANI3YBaTH PO3BUTOK HAYKH 1 TEXHIKH.

4. 3MicT HABYAJIBLHOI JUCIUILIIHA

MOAYJIb 1
3microBHuit MoayJb 1. Konuenmyanono-memooonociunuii 6azuc mepmoouHamiku.
Tema 1. ®eHOMEHOJIOTIYHMI MiIXiJA TA OCHOBHI BU3HAYEHHS TeXHIYHOI TEPMOJIMHAMIKH.

- O3HnatiomNienHss 3 (heHOMEHONO2IUHUM NIOX00OM MEXHIYHOI MepMOOUHAMIKY, NOHAMMAM
MEPMOOUHAMIYHOI  cucmemy, — Klacugikayiero  mepmoOUHAMIYHUX — cUCeM,  NOHAMMAM
MePMOOUHAMIYHO20 npoyecy ma ix Kiacupixayiero, mepmooOuHamidHUM YUKIOM.

- Ilio wac camocmiiinoi pobomu 3000y6ay onpaybogye mamepianu JeKkyii, eupiuilye
NPaKmu4Hi 3a0aui.

Tema 2. TepMmiuHi Ta KaTOPUYHI MapaMeTPH CTaHYy.

- Cmucna xapakmepucmuka mepmidHux ma KaiopuyHux napamempis cmany. Cmpykmypa
pisHaAnHA cmaHy. Pisnauns cmany 0ns ioeanvHozo 2a3y. Tennoemuicmo. Buznavennus menioemuocmi
3a MoneKynApHo-Kinemuunot meopieio. Cymiui ioeanvHux 2azis.

- Jlabopamopni 3anamms. «[30mepmue cmucHeHHs 8Y21eKUCI020 2a3yy, «AHani3z npoodykmis
320pAHHA AK CYMiWI I0eanbHUX 2a3iey, po36 a3aHHA 3a0ay 3 GU3HAUEHHS MEPMIYHUX Napamempie
cmauy 3 8UKOPUCMAHHAM PIBHAHHS [0eanbH020 2a3y, KANOPUYHUX Napamempie cmawy OJisl YUCmo20
2a3y ma cymiwii easie.

- I1io uwac camocmitinoi pobomu 3000y8au onpaybogye mamepianu JeKyii, 20myemuvcs 00
3axucmy JnabopamopHoi pobomu, 6upiulye NpakmuyHi 3a0ayi, GUKOHYE NepPUiy pOo3pPAxyHKOG)Y
pobomy.

Tema 3. [TapameTpu TepMoanHamMiuHoro npouecy. Iepmmii 3akon TepMoguHAMIKH.

- Ilapamempu mepmoounamiunoco npoyecy: poboma i menioma. Ilepwuii 3aKoH
MepMOOUHAMIKU O 3aKpumoi cucmemu. /8 gpopmu 3anucy nepuioco 3aKoHy mepMOOUHAMIKU.
3axon [icoyna. Pisuanna Maiiepa. Xapaxmepucmuuni ¢hynxyii. Cnisgionowenns Maxceena.

- Jlabopamopui 3anamms: «Busnayenus nosHOmMu 320pAHHA NATUBA 8 KAMEPI 320PAHHAY,
«3anosHenHs 8aKYYMOBAHO20 Pe3ep8yapy».

- I1io uwac camocmitinoi pobomu 3000y8au onpaybogye mamepianu J1eKyii, 2omyemscs 00
3axucmy 1abopamopHux pooim, upiulye NpaKmuyHi 3a0aui 3 BU3HAYEHHS NApamempis
MEPMOOUHAMIYHO20 Npoyecy, 3 BUKOPUCMAHHAM NEPULO20 3aKOHY MePMOOUHAMIKUY, KATOPUUHUX
napamempis peyosut 3 GUKOPUCMAHHAM chigsionouens Makceena.

Tema 4. [Ipyruii 3akon Tepmoaunamiku. [{uk/jiu TenoBux IBUTYHIB.

- @opmynroeanus Opy202o 3akoHy mepmoounamixu. L{uxn Kapno. Teopema Kapno. Eumponia
i Opyeuit 3akoH. OCHOBHA MEPMOOUHAMIYHA MOMONCHICIL — 00 €OHANHA NEPULO20 | OPY2020 3AKOHI8



mepmoounamixy. Bniue uepisHosadichocmi Ha egexmusHicms — yukiaie. Memoou nopieHsaHHS
PIBHOBACHUX YUK 3acanbHe NpaAUO O00ePHCAHHA BUCOKOEPEKMUBHO2O YUKTY MEeNI08020
08U2YHa.

- Ilio wac camocmiinoi pobomu 3000y8ay 0ONpayboO8ye Mamepianu JeKyii, eupiulye
NPaKmu4Hi 3a0a4i 3 6U3HAYeHHs napamempis yuxkny Kapno, 3sminu enmponii 6 mepmoounamiuHux
npoyecax, 20myemscs 00 MOOYIbHO20 KOHMPOJIO.

MoayJabHuil KOHTPOJIb 1
3micToBuii MoayJb Ne 2. Ilpoyecu y mepmomexanivHux cucmemax.
Tema 5. TepmoaguHaMiyHi Mpouecu.

- Aneopumm amanizy y3acarvHeH020 MePMOOUHAMINHO20 npoyecy. I[30xopnuii npoyec.
[3obapnuii npoyec. [3omepmiunuti npoyec. Adiabamuuii npoyec. Ilonimponnuii npoyec i 1020
y3aeanvuiowde 3HaueHHsA. OCHOBHI epynu MmMepMOOUHAMIYHUX Npoyecis, IXHI eHepeemuyHi
Xapakxmepucmuku.

- Ilio wac camocmiunoi pobomu 3000y8ay ONpaybo8ye mamepianu JeKyii, eupiuiye
NPpAKmMuyHi 3a0aui 3 6UHAYEHHS 3MIHU MEPMIYHUX Ma KALOPUYHUX NApAMempis, eHepeemuyHux
Xapaxkmepucmux mepmoOUHAMiYHUX NPoYecia.

Tema 6. [lepmmii 3aK0H TepMOAMHAMIKH 1J1 MOTOKY. Kommnpecopu Ta neranaepu.

- Iepwuii 3axon mepmoounamixu 0t nomoxy. Ilosni napamempu. Pisnosasicna meuis eazy
31 36epUleHHAM MeXHIYHOI pobomu. Tepmoounamiunull ananiz i0earbHux KOMNpecopis i 0emaHoepis.
Bnaus mepisnosasichocmi Ha npoyecu CMUCHEHH | POWUPEHHS 8 KOMNpecopax i 0emanoepax.
Hiticna poboma peanvnux komnpecopis i demanoepis.

- Ilio uac camocmiunoi pobomu 3000ysau onpaybo8ye Mmamepianu AeKyii, eupiuye
NPAKMUYHI 3a0a4i 3 6UHAYEHHS 3MIHU NApamempie NomoKy 3 GUKOPUCMAHHIAM NePuio20 3aKOHY
MEPMOOUHAMIKU, NOBHUX NAPAMEMPIS, AHALI3 NPOYECi68 8 KOMNPeCcopax ma 0emaHoepax.

Tema 7. Indy3opu Ta cona. AxiabaTHe apocesiloBaHHs. 3MIlIAHHS Ta PO3AiJIeHHsS] MOTOKIB
rasy.

- Ilpoyecu 6 oughysopax ma connax. TepmoOuHamiunuii poO3paxyHox 6UMIKAHHS 2A3y Yepe3
38yarcytouuti Hacaodok. Llleuoxicms 38yky. Kpuza meuii. Hepienogasicna meuis 6 kananiax 3 panmogor
3MIiHOMW nepepizy. Adiabamue Opocento8anus i tio2o BUKOPUCTAHHSA OJisl NIOBUWEHHS 00 3HUINCEHHS
memnepamypu 2a3zy. /lugepenyiiinuii ma inmezpanvbHuii opocenv-eghexmu. Tepmoounamixa npoyecy
3MIULYBAHHS 8 EMKOCMI. 3MiWaHHs | pO30iieHHs NOMOKIG 2a3).

- Ilio wac camocmiunoi pobomu 3000y8ay ONpaAybOBYE Mamepianu JeKyii, eupiuiye
NPAKMUYHi 3a0a4i 3 8USHAYEHHs 3MIHU napamempie NOMOKY 8 COnuax, ougysopax ma Opoceisx,
WUOKOCMI 38YKY, PO3PAXYHOK 3MIHU MEPMOOUHAMIYHUX NaApaAMempie npu 3MIUAHHI mMa po30ileHH]
NOMOKI8, 20MY€EMbCs 00 MOOYIbHO20 KOHMPOJIIO.

Mopny/IbHUH KOHTPOJIb 2
3micTroBuii MoayJb Ne 3. Cucmemu 3 pazoeumu nepexooamu. Bonoze nogimps.
Tema 8. OcobsmBocTi onucy cucremu 3 pazoBUMHU nepexoaamu. Bosore nositps.

- Pieusanna nepeposznooiny ¢pas. Ilpasuno ¢gasz li6oca. Pazosi diacpamu. Medxcosi Kpusi,
napamempu az Ha medxcositi Kpueiu, kpumuyna mouxa. Cmynino cyxocmi. Tennosuii eghexm



¢azoeoco nepexody. Piensanna Knanetpona-Knaysiyca. Tepmoounamiuni enacmusocmi nedoepimoi
piounu. Tepmoounamiuni enacmueocmi nepeepimoi napu. Tabauyi ma diacpamu mepmoOUHAMIYHUX
eracmugocmell ¢gpasz. Bonoze nogimps. Kanopuuni enacmusocmi 6onoz2o2o nosimps. I-d diacpama
607102020 nogimps. TepmoOouHamiuHi npoyecu y 80J1020My HOBIMPI.

- Jlabopamopui 3ansmms. « Enepeobananc suxposoi mpyouy, «Illpoyecu 6 pezepgyapi, 36i0ku
sumikae 2az», « CmucHenHs nogimpsi 8 YUNiHOPi NOPUIHEBO2O OBUSYHAY.

- [lpakmuuni 3auammsa: po3e’si3aHHA 3a0ay¥y 3 GU3HAYEHHS 3MIHU MEePMOOUHAMIYHUX
napamempis 6 npoyecax 3 ¢pazosumu nepexooamu, 0J1020My HO8IMpI.

- I1io uwac camocmitinoi pobomu 3000y8au onpaybosye mamepianu ieKyii, 2o0myemovcs 00
3axucmy 1ab6opamopHux pobim, upiutye npaKxmudti 3a0a4i, 20myemuvcs 00 MOOYIbHO20 KOHMPOJIO.

MoayabHui KOHTPOJIb 3

3microBHuil Mmoayab Ned. I{uknu mennocunogux ycmanoekax
Tema 9. TenusioBa mammHa.

- Tennosa mawuna, 6U3HAYeHHs il CMPYKMYPU 3 GUKOPUCIMAHHAM NEPULO20 T OpPY2020 3aKOHI
mepmoounamixu. L{uxnu cazomypbinnux ycmanoeok. L{uxn Bpaiimona sik ochoéa pob6oyo2o npoyecy
I'TY. Pecenepamusnuii yuxn. I'TY 3 npomidcnum oxonooacennsam i nioiepieom poboyvozo mina. I'TY
3amKkHeHo2o  yukay. Luxkiu  eazomypOinHux — asiayiuHux — O08U2YHI8:  MYpOOPeaKmueHozo,
myp6026UHmM06020, MypOOBAILHO20, 0B0KOHMYPHO20, 3 (hopcadicHow Kamepow. InoukamopHa
diazpama mennogoeo 08ucyHa nepioouunoi Oii; nepexio 6i0 Hei 00 MEPMOOUHAMIUHO2O AHANOR2Y.
Luxnu osueynie: Ommo, /uzens, Tpunxnepa, ix KK/ ma cniecmasnenns. Lukiu napomypoinnux
yemanosok. Luxn Penxina npocmuii i 3 nepecpieom napu. Bnaue napamempie yuxny ma
enacmugocmeti poboyozco mina Ha eghpekmusnicmo yuxay Penxina. Kocenepayitinuii yuxn. Binapnui
yuxnu. Kombinosani cazonapomyp6inni ycmanosxu. I'TY y cknaoi napomypoinnoi ycmanosxu. I'TY
3 BNOPCKYBAHHAM 800U AO0 napu. YmunizayiuHui Yyuxi.

- [lpakmuuni 3auamms: po3e’s3auHs 3a0ay 3 6USHAYEHHs NApaAMempie ma eHepeemuyHuUx
Xapakxmepucmuk pizHux Yukiie menioeux MauiuH.

- Ilio wac camocmiunoi pobomu 3000y68ay onpaybosye mamepianu JeKyii, eupiuiye
npaKmuyHi 3a0ai, BUKOHYE OpY2y PO3PAXYHKO8Y pobom) .

Tema 10. XoJi0An/IbHI TA TENJOHACOCHI YCTAHOBKH.

- 3aeanvHi gidomocmi npo X0N00UNbHI Ma MenIOHACOCHI yemanoeku. L{uxnu nosimpsanoi ma
napoKOMNpeciuHoi X0100UTbHUX YCMAHOBOK. TenioHACOCHT YCMaHOBKU.

- Jlabopamopne 3ausmms. « Enepeobananc 8 mypooxonoounvHuKy».

- Ilpakxmuuni 3aHamms: po3e’si3aHHsA 34044 3 6UHAYEHH NAPAMEmpie ma eHepeemudHux
Xapakxmepucmux Xoi00UibHUX ma menioHACOCHUX YCMAaHOBOK. .

- I1io uwac camocmitinoi pobomu 3000y8au onpaybogye mamepianu JieKyii, 2O0myemuvcs 00
30aui 1a60pamopHoi pobomu, 8uUpiuLye NPAKMUYHI 3a0ayi, 20MyEMbCsi 00 MOOYIbHO20 KOHMPOIIO.

MoayabHUH KOHTPOJB 4



5. InauBinyanbHi 3aBIaHHS.

HapuanpHuii nian nependayae BUKOHAHHS B SIKOCTI 1HIHMBITyalbHOTO 3aBIAaHHA 2 PO3PaXyHKOBUX
pobiT. ButpaTu yacy Ha iX BUKOHaHHA ckiafaoTh 20 Ta 28 ToAWH BiIMOBIIHO 32 paXyHOK 00CSTY
caMocTiitHOT poOoTu. Pe3ynpraTh BHKOHAHHS POOIT CTYIEHT MOJAE Y BUIJISAI MOSICHIOBAIBHHX
3anucok oocarom 6ins 5...10 cropiHOK.

Ilepma po3paxyHkoBa po0oTa Mae Ha METI 3aKPIMIUTH BiAMOBIAHI TEOPETUYHI 3HAHHS 1 OTPUMATH
HEOOXiJJHI HaBUYKH MPAKTHYHUX PO3PaXyHKIB TEPMOJMHAMIYHHMX TapaMeTpiB CyMillli MPOJYKTIB
3TOPSIHHSI PAKETHOTO JIBUTYHA.

Bxiani naHi: THCK, TeMnepaTypa, 00’ €MHI 10J1i IPOAYKTIB 3ropsiHHs. TpeGa BUZHAUUTH: Ta30BY CTATY
CyMilIlIi, MacoBi J0JIi TPOIYKTIB 3rOPSIHHS, TETUIOEMHICTh MPOAYKTIB 3TOPSIHHS Ta CYMIIlli, ITOKa3HUK
130€HTPOITH, TYCTUHY Ta TUTOMUI 00’ €M CyMIIIli, MOJIEKYJISIPHY Macy MPOAYKTIB 3TOPSHHS Ta CYyMIIIIi.

Po0oTy BUKOHYIOTH NPOTArOM HIOCTOIO-JIECSATOr0 THXKHIB TPETHOI'O CEMECTPY; Ha OJMHAILSATUN
THOKJICHb MpU3HAYeHHH 11 npuitom. banu 3a po3paxyHKoOBY poOOTy HapaxoBYIOTh 3TiIHO SKOCTi Ta
CBOEYACHOCTI ii BUKOHAHHSI.

Jlpyra po3paxyHKoBa po0oTa Mae Ha METi 3aKPIMUTH BiIMOBIIHI TEOPETUYHI 3HAHHS 1 OTPUMATH
HEOOX1/IHI HABUYKU MPAKTUYHUX PO3PAXyHKIB TEPMOJAUHAMIYHUX MPOLECIB. 3 OISy Ha MalOyTHIN
dax TeMOIO pO3paxXyHKOBUX POOIT € TEPMOJUHAMIYHUN aHAITI3 IIUKITY TYpOOPEaKTUBHOTO ABUTYHA.

Ockinbku auciuiuiina «TexHiYHa TepMOIMHAMIKa» pO3MILAac iaeanizoBaHi poOodYi Mporecu
TEIUIOBMX MAIIMH Ta iX BY3JiB, B 3rajiaHiii poOOTi yci po3paXxyHKH BUKOHYIOTH BIiIIIOBITHO 0
000pOTHHX (PIBHOBAXKHUX ) MPOIICCIB 1 CTAHIB.

BxigHi 1aHi: mapaMeTpu 0TOYYHOUYOTO CePEIOBUIIA, IIBUIKICTh TIOTOKY MOBITPS, [IOBHA TEMITEpPAaTypa
Ha BXO/ll B TypOiHy, MacoBa BUTpaTa MOBITPSL.

Posrnsinatorbess moBHI mapameTrpu. Tpeba BU3HAYUTH ONTUMAlbHY CTYIIHb CTUCHEHHS B
KOMIIpecopi, 1110 3a0e3neuye MakCUMaibHy poOOTYy IBUT'YHA; /ISl BU3HAUEHOI ONTUMAIBHOI CTYIEH]
CTHUCHEHHSI B KOMIIPECOpl OOUMCIUTH TEPMIUHI Ta KaJOPUYHI TapaMeTpH B XapaKTEPHUX PO3THHAX
JIBUT'YHA Ta MOOYAYyBaTH LIUKIH B p-V, T-S, I-s KOOpAWHATAX JJIsI IOBHICTIO 3BOPOTHHX IMPOIIECIB Ta
IIPOLIECIB 3 ypaxyBaHHSAM BTpPAT (HE3BOPOTHHUX). TakoX pO3paxoBYIOThCS IHTETPaJbHI MapamMeTpu
JIBUT'YHA 3 3BOPOTHUMH Ta HE3BOPOTHUMH ITPOLIECAMH.

Po6oTy BHKOHYIOTH MpPOTATOM JECSATOrO-4YOTUPHAALUATOTO THXKHIB YETBEPTOrO CEMECTPY; Ha
I’ ITHAAUATUN TWXKAECHb NpU3HAauYeHu# 11 mpuilom. bamu 3a po3paxyHKoOBY poOOTY HapaxoBYIOTh
3r1HO SIKOCTI Ta CBOE€YACHOCTI i1 BUKOHAHHS.

6. MeToau HABYAHHSA

CrnoBecHi, Ha04HI, TPAKTHYHI.
7. MeToau KOHTPOJIIO
[ToToyHMiI KOHTPOJH (TEOPETUYHE OMHUTYBAaHHS, BUKOHAHHS JIAOOPATOPHUX POOIT i po3B’s3aHHA

MPAKTUYHUX 3aBJIaHb), MOAYIbHUI KOHTPOJIb (TECTYBAaHHS 3a pO3IaMH Kypcy) Ta/a0o0 miACyMKOBUM
(ceMecTpoBHUii) KOHTPOJIb (3aJTiK/iCTINT).
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8. KpuTepii oniHioBaHHsI Ta po3moij 0aJiB, sIKi OTPUMYIOTH CTYIEHTH

Ta6mums 8.1 — Posmosin 6aniB, siKi OTpUMYIOTH 3700yBadi OCBITH

Ck1amoBi HaBUaILHOT pOOOTH

banu 3a oxHe 3aHATTS

KinpKicTh 3aHATH

Cymapna

(3aBmaHHs) (3aBmaHb) KUTBKICTB OauTiB
3micToBHUI MOy 1
AKTHUBHICTB TiJl 4aC ayTUTOPHOI poOOTH 0...0.5 8 0..4
E:gi(;HaHHH 1 3aXUCT 1a0OPaTOPHUX 0.2 4 0.8
MonynbHUI KOHTPOJIH 0...30 1 0...30
3MicToBHMI MOAYJIb 2
AXTHUBHICTB 1]l 4aC ayTUTOPHOI poOOTH 0...0.5 4 0..2
F]?(I)/Ié(i?rHaHHﬂ 1 3aXUCT Ta0OPaTOPHUX 0.2 4 0.8
MonynsHu KOHTPOJIb 0...30 1 0...30
Bukonanns i 3axuct PP 0...18 1 0...18
Ycboro 3a cemectp 0...100
CemecTp Ned
Cx1a1oBi HaBYATbHOI POGOTH bamu 3a ogne 3anarTs | KinbkicTh 3aHATH . CyMapHa .
(3aBmaHHs) (3aBmaHb) KUTBKICTD OaltiB
3micToBHUI MOaYJIb 3
AXTHUBHICTB TIiJ] 4aC ayTUTOPHOI poOOTH 0...0.5 12 0...6
ljI?(I)/Ié(i(;HaHHﬂ 1 3aXUCT JTa0OPaTOPHHUX 0. 2 4 0.8
MoynbHUN KOHTPOIIb 0...25 1 0...25
3micToBHUI MoayJIb 4
AKTHBHICTBG TIi/T Yac ayTMTOPHOI pOOOTH 0...0.5 12 0...6
MopynpHul KOHTPOJIb 0...29 1 0...29
II?(I)/Igi(;HaHHH 1 3aXUCT JTa0OPaTOPHHUX 0. 2 4 0.8
Bukonanns i 3axuct PP 0...18 1 0...18
Ycboro 3a cemectp 0...100

CemecTpoBuii KOHTPOJIb (icnum/3anik) IPOBOJIUTHCSA y pa3i BiAMOBH 3700yBada OCBITH Bij
0aJiB MiZICyMKOBOTO KOHTPOJIIO M 3a HAasABHOCTI JOMYCKY 10 icnumy/3aniky. Ilin dac ckiagaHHs
CEMECTPOBOTO icnumy/3aniky 3100yBad OCBITH Ma€ MOXKJIUBICTh oTpuMatu Makcumym 100 Gais.

biner nmns icnuTy/3aniky ckiagaeThes 3 8 3anuTaHb. 3 HUX 4 3alUTaHHA — TEOPETUYHUX Ta 4
MUTaHb — MPAKTUYHUX. 3a TEOPETUYHE MUTAHHS MaKCHUMallbHA KUIBKICTh OaliB — 5, 3a MpakTUYHE —

20.
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Ta6mums 8.2 — [lIkana omiHroBaHHS: OajbHA 1 TpaAMIIiiTHA

Cyma Ganis 3 Bl B Omuinka Ui eK3aMeHy, Kypco8o2o npoekmy (poOOTH), IPAKTHKU
HaBYAJILHOI JISIIIBHOCTL 1 A Y, Kp P VP - 1P
90-100 Bigminao
75-89 Hobpe
60-74 3a10BIIBHO
01-59 HE3a/I0BUIBHO 3 MOJIMBICTIO IIOBTOPHOTO CKJIaIaHHS

Kpumepii oyinrwseannsa pooomu 3000yeaua npomsazom cemecmpy
CemecmpiNe3

3aoosinvro (60-74) — mamu 3uanns i yminHs 015 3a0e3neUeHHs NPOSPAMHUX PE3YIbIMaAmMié HAGUAHHSL.
30amu nabopamopui pobomu, 3axucmumu po3paxyHKosy pobomy ma MooyibHe mecmy8anHs. 3Hamu
MepMIiuHi napamempu Cmamy, OCHO8HI MePMOOUHAMIYHI NPpOYecU, PIBHAHH CIMAHY OJisl 10ealbHO20
eazy, cymiwli i0edalvbHux 2azig, KAJOPUYHI napamempu Cmawy, napamempu npoyecy (poooma i
menioma, MenioEMHOCMI), nepuiuli 3aKOH MePMOOUHAMIKY O 3AKPUMOIL cucmemu, pPIiGHAHHS
Maiiepa, yuxn Kapno, ancopumm ananizy mepmoouHamiuHo20 npoyecy, pi6HAHHA NePUIO20 3AKOHY
MepMOOUHAMIKY OJIsl NOMOKY, HOBHI HaApamMempu, MmMepMOOUHAMIYHUL AHANI3 KOMNUpecopie i
demanoepis, OilicHy poboma Komnpecopie i 0emanoepis, mepmoOUHAMIYHUL PO3PAXYHOK BUMIKAHHS
2azy, wWeuodKicms 38yKy, ougeperyitinull ma iHmeepaivHull opoceivb-epexmu. Ymimu: eusnauamu
MepMiyHi ma KalOpudHi napamempu cmawy, po3paxo8y8amu OCHOGHI MEePMOOUHAMIYUHI
xapaxkmepucmuku npoyecy, epagiuno 306pasicysamu npoyecu 8 mepMoOUHAMIYHUX KOOPOUHAMAX,
PO3paxosysamu napamempu npoyecy GUMIKAHHsA, CMUCHEHHS MA PO3WUPEHHSL 2a318 8 KOMNPecopax
ma demawnoepax, euznadamu gionocHi KKJ/[ obnaonanns 3 ypaxy8aHHuam He360pOMHOCHI NPOYECIS.

Joope (75-89) — mamu 3nanns i yminus 015 3a6e3neueHHs. NPOPAMHUX Pe3YIbMAamie HAGUAHHS.
30amu nabopamopui pobomu, 3axucmumu po3paxyHKog8y pooomy ma MOOYIbHe MeCH)EaAHHSL.
Hooamkoso 0o eumoe, AKi @usHaueHO OISl OMPUMAHHA 3A008LILHOI OYIHKU YMIMU: GU3HAYATNU
MICYenonodHcenHs, GeIudunU i 0xcepena mepmMoOUHAMIYHOI HeedheKMUBHOCMI, 8UKOPUCMOB8Y8amuU
maobauyi, diazpamu menioQizuyHux eracmueocmel 01 po3pPAxyHKY mepMOOUHAMIYHUX Npoyecie,
PO3paxo8ysamu napamempu Cymilli peaibHux 2a3is.

Biominno (90-100) — mamu 3nanHs i yMiHHS 0151 3a6€3ne4eHHs. NPOSPAMHUX PE3VIbMAmié HAGUAHHSL.
30amu nabopamopui pobomu, 3axucmumu po3paxyHKogy pooomy ma MOOYIbHe MeCH)EaAHHS.
Camocmitino, 8inbHO ma 06IpyHmMo8ano eionogioamu Ha 06yOb sKe 3aNUMAHHA U000 NPoYecie 8
MepMOOUHAMIUHUX cucmemax. Jo0amkoeo 00 eumoe, 5SKi 8USHAYEHO OJisi OMPUMAHHS 3A008ITbHOT
ma 000poi OYiHKU YMIMuU.: NPOEOOUMU MEPMOOUHAMIYHULL AHANI3 8 MUNOBUX CUCMEMAX aA8iayiliHol
ma pakemuo-KOCMIYHOI MEexXHIKU.

CemecTpNed

3aoosinvno (60-74) — mamu 3nanns i yminHs 015 3a0e3neUeHHs NPOSPAMHUX PE3YIbIMaAmMié HA6UAHHSL.
30amu nabopamopHi pobomu, 3axucmumu po3paxyHKogy pooomy ma MooyivHe mecmy8aHus. 3namu
npasuno ¢as liooca, pisnanus Knaneupona-Knaysiyca, mepmiuni ma xaiopuuni napamempu
060¢az060i 30HU. racmugocmi 80102020 nogimps, I-d Oiacpama 60102020 nosimps,
MepMOOUHAMIYHI npoyecu y 8071020My nogimpi, yuka bpaiimona, yuxnu Ommo, [usens, Tpunkiepa,
ix KKJ[ ma cniscmasnenns, yukiu napomypoOiHHUX YCMAHOBOK, UYUKIU HOSIMpAHOI ma
NapoKOMNpPecoOpHOi X0N0OUIbHUX YCMAHOBOK. Y Mimu: 6UKOHy8amu po3paxyHKu npoyecie y 601020My
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nosimpi, y cucmemax 3 ¢hazo8um nepemeopeHHaM, po3paxos8ysamu napamempu mepmoOUHAMIYHUX
YUKILI8 MenI08UX 08ULYHIB, XON0OUIbHUX YCIMAHOBOK MA MeN08UX HACOCIE.

Joope (75-89) — mamu 3nanmns i yminua O0ns 300e3neUenHs NPOSPAMHUX Pe3YbIMamie HAGYAHHS.
30amu nabopamopmui pobomu, 3axXUCMumMu pPo3pPAxXyHKo8y pooomy ma MoOyIbHe MeCmyBaHHs
Jlooamkoso 00 eumoe, 5Ki BU3HAYEHO O OMPUMAHHA 3A008LILHOI OYIHKU YMimu: cKiadamu
Mamepianvhi, enepeemudri OaIancy ma po3paxosysamu eIUYUHU NOMOKI8 eHepeii, AKi 6X005mb 8
pisHAHHA eHepeemuuno2o Oanawncy, eusnauamu KKJ/[ obnaonamns 3 ypaxy8auHsaM He360pOMHOCMI
npoyecis.

Bigminno (90-100). — mamu 3nanns i yminns 0 3a6e3nedents npo2pamHux pe3yibmanmie HaeuanHs.
30amu nabopamopui pobomu, 3axucmumu po3paxyHKogy pobomy ma MOOYIbHe MeCmy8aHHs.
Camocmitino, 6ilbHO ma O0OIPYHMOBAHO 6i0nosidamu Ha 0yO0b sKe 3anUmAanHs Woo0 YUHIIE
menniosux mawur. Jlo0amxoso 00 8umoe, sKi U3HA4eHO OJisi OMPUMAHHS 3A008LIbHOI ma 000poi
OYIHKU YMIMU AHANIZY8aMU eHepeemuiH)y eqheKmusHicmy 008LIbHO20 YUKIY MEeN1080i MAUUUHU.

9. IloaiTMka HABYAJILHOTO KYpCY

Biogioyeannsa saname. Pezynayis nponyckie. [nmepakxmusHnuil xapakmep Kypcy nepedbauae
0008’513K08€ 8i08I0Y8aAHH 1aOOPAMOPHUX 3aHAMb. 3000y8aui oceimu, sIKi 3a NeGHUX 0OCMABUH He
MOd2HCymsb 8i08i0ysamu 1aO0pamopHi 3aHAMmMSA pe2yisipHO, NOGUHHI NPOMALOM MUNCHS 3200Umu i3
suxnaoavem 2pagpix iHOUBiOyaibHO20 BIONPaAYIo8anHs nponyweHux 3awsams. Oxpemi nponyujemi
3auamms Maroms Oymu 8i0npaybo8ani Ha HAUOIUNCUIN KOHCYIbMAaYii NpOmsa20M MUNCHA NICA iX
nponycky. Bionpayioeanns sauame wiiaxom nio2omoeku 36imy 3 1a60pamopHoi pooomu.

Jlompumanus eumoz akademiunoi 00o6pouecnocmi 3000ysavamu 0cgimu nio 4ac 6UGHEeHHs.
HaguanvHoi oucyuniinu. I1i0 uac 6uueHHs HABUANLHOI OUCYUNIIHU 3000y8aui OC8IMU MAOmMb
00MPUMYBAMUCS  3A2ATbHONPUUHAMUX MOPATbHO-eMUYHUX HOPM [ Npaul NOGeOiHKU, BUMOR
akademiunoi 0obpouecnocmi, nepeobayenux Ilonodcennam npo arkademiuny 000poUecHiCmb
Hayionanvnoeco  aepokocmiunoeo  yuieepcumemy  «Xapkiecokuu — agiayiiHuti  iHCMUMymy
(https://khai.edu/assets/fil es/pol ozhennya/pol ozhennya-pr o-akademi chnu-dobr ochesni st.pdf).
Ouixyemocs, wo pobomu 3000y6avie oceimu 6y0yme ix OPUSTHATLHUMU OOCTIONCEHHAMU aOO
MipKy8aHHaMU. Biocymuicmes nocunanvb Ha Suxopucmaui 0dxcepena, (GaopuxysamHs oOxcepel,
CRUCYBAHHS, 8MPYYAHHS 8 poOOmMY THWUX 3000)8a4ie OCBIMU CMAHOBIAMb, Ale He 0OMelCyIomy,
NPUKIAOU — MONCIUBOI  akademiunoi HedoOpouecmuocmi. Busenenms oszmax — axademiunoi
HedobpouecHocmi 8 NUCLMOSIt pobomi 3000yeaua oceimu € niocmagorw O0is il He3apaxy8aHHs
BUKIIAOAYEM He3ANeHCHO 8I0 Macumaobie niaziamy yu 0OMamy.

Bupiwenna kongnixmis. Ilopaook i npoyedypu epezynio8anHs KOH@AIKMIE, N08 A3aHUX i3
KOPYNYIUHUMU OIsIMU, 3IMKHEHHAM IHmepecis, pisHUMU hopmamu OUCKPUMIHAYIL, CeKCYarbHUMU
O0OMA2AHHAMU, MIHCOCOOUCMICHUMU CIOCYHKAMU MA THUUMU CUMYAYIAMU, WO MONCYIMb BUHUKHYMU
ni0 Yac HABYAHHSA, a MAKOMMC NPABULA eMUYHOI N08ediHKU peznamenmyiombcs Kooekcom emuynoi
nosedinku ¢ Hayionanvnomy aepoxocmiynomy yHisepcumemi « XapKieCoKull agiayiiHuti iHCmumymy
(https: //khai .edu/ua/univer sity/nor mativna-baza/ustanovchi -dokumenti/kodeks-€ti chnoi -povedinki/).

10.MeToanuHe 3a0e3neyeHHs Ta inopmauiiiHi pecypcu

[limpyuyHrKy, HaBYAJIbHI MMOCIOHWKH, HABUYAJIHLHO-METOIUYHI MOCIOHMKH, KOHCIIEKTH JICKIIiH,
METOAMYHI peKOMeHMallli 3 MpoBeleHHS TabopaTOPHUX POOIT TOIIO, SKI BUAAHI B YHIBEPCHUTETI
3HAXOJATHCA 33 IOCUIIAHHSIM:


https://khai.edu/assets/files/polozhennya/polozhennya-pro-akademichnu-dobrochesnist.pdf
https://khai.edu/ua/university/normativna-baza/ustanovchi-dokumenti/kodeks-etichnoi-povedinki/
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http://library.khai.edu/catalog?clear _all params=0& mode=KNMZ& lang=ukr& caller_mode
=SearchDocFormé& ext=no& theme path=0& themes basket=& ttp_themes basket=& discipli

nesearch=no&top_list=1&fullsearch fld=& author _fld=%D0%A 0%D0%BE%D0%BC%D0

%B0%D0%BD %D 0%BE%D0%B2& docname _fld=& dochame _cond=beginwith&theme co
ntext=%D 0%A 0%D 1%96%D 0%B 7%D 0%B 0%D 0%B D %D 0%B D %D 1%8F+%D 0%B C%

D0%B5%D 1%82%D0%B0%D0%BB%D 1%96%D0%B2& theme cond=all theme&theme

id=0&is_ttp=0& combiningAND=0& step=20& tpage=1
Ao Ha caiiTi kadenpu https://khalkaf 205.wixsite.com/main

CropiHKa TUCIUTUTIHA 3HAXOIUTHCS 33 TIOCUTIAHHSIM:
https:.//mentor.khai .edu/course/view.php?d=1232

11.PexomengoBaHa Jjitepatypa

ba3oBa

1. bymaunppa, O. ®@. Texniuna TepMmoauHamika: Iligpyd. Ay cTyAEHTIB €HEpr. CIell. BUIIL.
HaBy. 3aknamiB. — K.. Texmika, 2001. — 320 c.: im. — Bbibmiorp.: c¢. 315.
ISBN 966-575-103-4.

2. FUNDAMENTALSOF THERMODYNAMICS/ C. BORGNAKKE, R. E. SONNTAG. -
University of Michigan (Seventh edition), ISBN-13 978-0-470-04192-5

3. €midanos, K. C. Tepmonunamika i termmooomin. Y. 1. Texniuna repmoannamika [Tekcr] :
koHcr. nekuii / K. C. €midanos. — Xapkis : Hatl. aepokocm. yH-T iM. M. €. )KykoBcbKkoro
“Xapkis. aBial. iH-T, 2021. - 96 c.

4. €nidanos, K. C. Texniuna tepmoanHamika. HaBuanpHuil nmociOHUK A0 1aOOpaTOPHHUX
po6it 3a guciumutinoro «Texniuna tepmoaunamika» [Tekct] : K. C. €nidanos.— Xapkis :
Hari. aepokocM. yH-T iM. M. €. XKykoBcbkoro “XapkiB. aBiau. iH-1”, 2021. — 85 c.

5. €midanos, K. C. Tepmoaunamika 1 termooOmid. HaBuanbHuM MOCIOHUK 10 BUKOHAHHS
po3paxynkoBux poOiT [Tekct] / K. C. €midanos, M. B. AMOpoxeBuy. — Xapkis : Hari.
aepokocM. yH-T iM. M. €. XKykoBcrkoro “Xapkis. aBiail. iH-T, 2022. — 129 c.

6. benses H.M. Tepmonunamuka. Kues: Buina mkomna, 1987 — 344 c.

JlonomizkHa

1. Ilpuxogsko M. A., T'epacumoB I'. I'. Tepmonunamika Ta Teruionepenavya. HapuanbHuit

nocionuk — Pisae: HYBI'TI, 2008. — 210 c.

2. Koncnekr nekuiit 3 Tepmogaunamiku /Yxki.: Tensnuit A. I1., Kasepa O. JI. — Jlonenpk:

JloeHTY. — 2010. — 58 c.

3. Temnoxonomorexnika. Hapuanbuuii nmoci6./ Bacunenko C. M., Ilasenko B. 1., ®opciok A.

B., MacnikoB M. M., Isamenko H. B., bapanosceka C. B. — K.: BugaBaunrso Jlipa-K,
2019. - 258 c.

4. Mopos, I. O. OcaoBu TepmoauHamiku: Had. moci0. mys crynentiB BH3 Yikpainu. — Cymu:

CymIITVY im. A. C. Makapenka, 2009. — 180 c.


http://library.khai.edu/catalog?clear_all_params=0&mode=KNMZ&lang=ukr&caller_mode=SearchDocForm&ext=no&theme_path=0&themes_basket=&ttp_themes_basket=&disciplinesearch=no&top_list=1&fullsearch_fld=&author_fld=%D0%A0%D0%BE%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2&docname_fld=&docname_cond=beginwith&theme_context=%D0%A0%D1%96%D0%B7%D0%B0%D0%BD%D0%BD%D1%8F+%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D1%96%D0%B2&theme_cond=all_theme&theme_id=0&is_ttp=0&combiningAND=0&step=20&tpage=1
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