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1. 3aranbHa iHpopmauia Nnpo BUKNagaya

MIb6: Nakan MNasno Npuroposuny.

Mocapga: npodecop Kad. aepoOKOCMIYHOI
TENNOTEXHIKU.

HaykoBuM CTyniHb: A-p TEXH. HAYK.

ByeHe 3BaHHA: npodecop.

MNepenik gucumnnin, AKi BUKNa[aeE:

- MOJENoBaHHA Ta  PO3PaxyHOK
NpoLeciB B eHePreTMYHMX CUCTEMAX;

- cuctemn 3abesneyeHHA TensoBOro
peXnmy.

Hanpamu HayKOBUX AOCNiAMXEeHb:
iHXEHEPHUM CUHTE3 TenJoeHepreTny-
HUX cuctem O6’eKTiB aepOKOCMIYHOI
TEeXHIKW.

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

2. Onuc HaBYaNbHOI AUCUUNANIHN

®opma 3100yTTs OCBITH Jlenna

Cemectp 3,4

MoBa BuKIagaHHI VYkpaincbka

Tun qucuuIuIiHT O00B’s13K0Ba

OO6c¢sr TUCIUILTIHA 9 kpemutriB  €KTC/270  romun (104

ayIUTOPHUX, 3 SIKUX: JEKIIi — 56, IpakTHU4YHI —
16, mabopatopni — 32; CP3 — 166).

Bunu HaByanpHOI IiSJIBHOCTI Jlekmii, mpakTU4HI Ta J1a0OpaTOpHI 3aHATTS,
caMocTiitHa poboTa.

Buau koHTpOIIIO [ToToyHuii KOHTPOJb, MOIYJBHUWA KOHTPOJIb,
CEeMECTPOBUI KOHTPOJIb — 3aJIiK Ta ICIUT.

[TpepexBizutu MaremaTHuHu aHami3.

Kopexksizutu INgporasoauHamMika, MaTeMaTUYHHUMA aHai3.

[TocTpekBizutu TennooOMiHHE OO0JIalHAaHHS B CHEPIreTHIN Ta

ra3oBiif ramysi.




3. Merta Ta 3aBAaHHA HAaBYa/IbHOI AUCLUN/IIHU

Meta — ¢dopMyBaHHI CHUCTEMH 3HaHb, CIOCOOIB MISITBHOCTI Ta TBOPYHMX 3AI0HOCTEH 3

MaTEMAaTUYHHUX MCTOI[iB MOACIHOBaHHA TGpMOI[HHaMquHX HpOI_[eCiB B TCINIOCHCPICTUIHUX

00’exTax.

3aBAaHHs — BHBYMTH OCHOBHI TIOJIOKEHHS TEXHIYHOI TEPMOIUHAMIKH,
BUKOPUCTOBYBATH iX JUIS BUPILICHHS 1HKCHEPHUX 3aB/IaHb B TEIUIOCHEPT€TUYUHIN Tay3i.

KommnereHnTHOCTI, sIKi HA0yBalOTHCA:
3azanvHi KomMnemenmuocmi
Ilicna 3axinuenns yiei npozpamu 3000y8au oceimu 0yoe 30amen:

- 3K3. 3garHicTh 3aCTOCOBYBATH 3HAHHS Yy MPAKTHUHUX CUTYaIlisIX.

- 3K4. 3nanH4 1 po3yMiHHS IpeaMeTHOI 00J1acTi Ta po3yMiHHS MPOoeciitHOl isIBLHOCTI.

- 3K&8. 3garHicTh BUMTHCS 1 OBOJIOAIBATH CYYaCHUMH 3HAHHSAMHU.
- 3K9. 3garnicTh 10 omyky, oOpoOiIeHHs Ta aHalizy iHpOpMaLii 3 pi3HUX JUKEpel.
- 3K10. 3naTHICTh MpaIoBaTé B KOMaH/II.

- 3K11. HaBuuku M>KOCOOUCTICHOT B3a€MO/IIT.

BMITH

- 3K12. 3xatHicTh CHUIKYBAaTUCS 3 MPEACTAaBHUKAMH 3 MPEICTABHUKAMU IHIIUX TpodeciiHuX

TPy Pi3HOTO PiBHA.
- 3K14. HaBuuku 31ifiCHEHHSs 6€3M1€YHO1 AisIILHOCTI.
- 3K15. 3naTHicTh 3a0e3neuyBaTH SIKICTh BUKOHYBAHUX POOIT.

Daxoei KomnemenmHuocmi

Ilicna 3axinuenns yiei npozpamu 3000y8au oceimu 0yoe 30amen:

®K1. 3maTHICTh MPOJAEMOHCTPYBATH CHUCTEMATHYHE PO3YMIHHS KITFOYOBHX AacCIEeKTIB Ta
KOHIIENLii PO3BUTKY ra3oTypOOOyqyBaHHS Ta MAIIMHOOYIYBAaHHS EHEPreTUYHOTO
o0JaiHaHHS KOMITIPECOPHHUX CTaHIIIN.

®K?2. 3naTHICTh 3aCTOCOBYBATH CBO1 3HAHHSI 1 pO3yMIHHS JUIsl BU3HAUEHHS, (DOPMYITIOBaHHS 1
BUPIIICHHS 1HKCHEPHUX 3aBJIaHb 3 BHUKOPUCTAHHSIM TEOPETUYHHUX 1 EKCIEPHUMEHTaIbHUX
METOMIB JOCHIKEHHSI TMPOIECIB B Ta30TypOIHHMX YCTAaHOBKaX Ta EHEPreTHYHOMY
o0J1aiHaHH1 KOMIIPECOPHUX CTaHIIIMN.

®K3. 3natHicTh aHaMi3yBaTH 1HPOPMALIIIO 3 JITEPATyPHUX JHKEPE, 3A1HCHIOBATH MATCHTHUHA
MIOIIIYK, & TAKO’K BUKOPUCTOBYBATH 0a3y JaHKMX Ta 1HIII JpKepera iHpopMartii 1y1st 3MHCHEeHHS
npodeciifHOl AiIBHOCTI.

®K4. 3gaTHicTh 3aCTOCOBYBATH CTaHAAPTHI METO/IM PO3PAXYHKY IPH MPOEKTYBaHHI JIeTanei

1 By3J11B ra30TypOIHHOT TEXHIKH 1 EHEPTETUYHOTO 00JIaTHAHHS KOMIIPECOPHUX CTAHIIIH.

®KS. 3naTHiCTh PO3pOOIIATH eHEepro3oepiraryi TEXHOJIOTIT Ta eHeproomaaH1 3aX0/I1 i yac
MPOCKTYBAaHHSI Ta EKCIUTyaTamii ra3oTypOIHHOT TEXHIKM 1 E€HEepPreTHYHOro oOaJHaHHI
KOMITPECOPHHMX CTaHIIIN.



@®K8. 3pmarHicTh BU3HAYATH PEXUMH EKCIUTyaTalii ra3oTypOiHHMX YCTaHOBOK Ta
CHePreTUYHOro OONagHaHHA KOMIIPECOPHHUX CTaHLIA 1 3aCTOCOBYBATH  CIIOCOOM
paIioHaILHOTO BUKOPUCTAHHS CUPOBUHHUX, CHEPTETUYHUX Ta IHITUX BUIIB PECYPCIB.

®K10. 3gaTHicTh 3a0e3reuyBaTH MOJEIIOBAHHSA OO0’ €KTIB 1 MPOIECIB 3 BHUKOPHCTAHHIM
CTaHJAPTHUX 1 CHELialbHUX IMAKETiB HporpaM Ta 3aco0iB aBTOMaTH3alii I1HXKEHEPHHUX
pPO3paxyHKiB, MPOBOJIUTH €KCIIEPUMEHTH 3a 3aJaHUMHU METOAMKaMH 3 00poOKOI0 i aHaJi30M
pe3yJbTariB.

®K12. 3naTHicTb OpaTH yyacTb y poOOTi HaJl IHHOBAI[ITHUMHU POEKTaMHU, BAKOPHUCTOBYIOUH
METOX NOCIIIHUIEKOI JISJIBHOCTI.

OuiKyeTbCs, 1O MiCJs ONMAHYBAaHHS MUCLMIUIIHM 37100yBaueM OyIyTh IOCATHYTI HAcCTYIHI

IporpaMHi pe3yIbTaTH HaBYaHHA 1 BiH Oyne:

Ilpozpammni pesynomamu naguanna:

3HanuA i po3yMinHA

>

[TPH1. JlemoHcTpyBaTH 3HaHHS 1 pO3yMIHHA TEXHIYHOI TEPMOJMHAMIKM Ha PiBHI,
HEOOXI1THOMY JIJIsl TOCSITHEHHSI pe3yJIbTaTiB OCBITHHOI MMPOTPAMHU.

Inowcenepruii ananiz

>

[TPH4. 3acTocoByBaTH MpOIECH, CUCTEMH, OOJIaHAHHS, 1H)KEHEPHI TEXHOJIOTIi BiAMOBITHO
0 ToTped razoTypOOOyayBaHHS Ta MAaIIMHOOYIYBaHHS EHEPreTUYHOTO OOJagHAHHS
KOMIIPECOPHUX CTaHIIii; 00MpaTH 1 3aCTOCOBYBATH MPUIATHI THUIIOBI pO3PaxyHKOBI METOJIH;
MPaBUJIBHO IHTEPIPETYBATH PE3YIbTATH JOCIIHKEHb.

[TPHS. BusiBnsatu, GopmMyItoBaTH 1 BUPINIYBaTH 1HXEHEPHI 3aBIaHHS BIOBIIHO 0 TOTPeO
ra3oTyp0oOyyBaHHSI Ta MAaIIMHOOYIYBaHHS €HEPTEeTHYHOTO OOJIATHAHHS KOMITPECOPHHUX
CTaHIIA; PO3YMITH BAXIMUBICTh HETEXHIYHMX (CYCIUJIBCTBO, 370pOB'S 1 Oe3meka,
HABKOJIMIITHE CEPEIOBUIIE, EKOHOMIKA 1 POMHUCIIOBICTH) OOMEKEHb.

IIpoekmysanns

>

[TPH6. Po3pobmasTu 1 mpoeKTyBaTH ra3oTypOiHHI yCTAaHOBKH Ta €HEPreTHYHE 00JIaHaHHS
KOMIIPECOPHHUX CTaHIIIH, 1110 3a{0BOJIBHAIOTh KOHKPETHUM BUMOTaM, SIKi MOXKYTh BKIIFOYAaTH
O0I3HAHICTh MPO HETEeXHIUHI (CyCHIIbCTBO, 370pOB’S 1 O€3MeKH HaBKOJIUIIHBOTO
CEpeIOBUINA, CKOHOMIKH 1 TPOMHUCIIOBOCTI) aCleKTH, OOpaHHs 1 3aCTOCYBaHHS a/IeKBaTHOI
METOI0JIOT1i TPOEKTYBAHHS.

Jocnioscennsn

>

[TPH10. IlnanyBaTui 1 BHKOHYBATH €KCIIEPUMEHTAJbHI IOCITIDKEHHS 3a JOIMOMOTOIO
IHCTpYMEHTAIBHUX 3aC00iB (BUMIPIOBATIBLHUX MPUJIAIIB), OI[iIHIOBATH MMOXUOKHU TTPOBEICHHS
JIOCJTIJDKEHb, POOUTH BUCHOBKH.

[TPH12. 3acrocoByBaTH TpaKTUYHI HABUYKU BHUPIIIEHHS 3aBlaHb, 10 MepeadadaroTh
peaizailiio IHKEHEePHUX MPOEKTIB 1 MPOBEICHHS TOCIIIKEHb.

[TPH13. BukopucroByBaTH 00JIaJHAHHS, MaTepialn Ta IHCTPYMEHTH, 1HKEHEPHI TEXHOJIOT'11
1 mporecu TpH BUpilIeHHI NpodeciiHUX 3aBIaHb B Taldy3l ra3orypOoOyIyBaHHS Ta
MaIIMHOOY/TyBaHHSI €HEPreTUYHOr0 O0JIaHAHHSI KOMIPECOPHHUX CTaHILIM 3 ypaxyBaHHSIM
HasIBHOCTI OOMEXEHb Ta PO3YMIHHS IX PUPOIH.

Komynikauia ma komanona poooma



» TIPHI18. EdektuBHO CHiIKyBaTUCSA 3 NHUTaHb iH(OpMaIii, iged, nmpobieM Ta pilieHb 3
IH)KEHEPHUM CITIBTOBAPUCTBOM 1 CYCITIJILCTBOM 3arajloM.

Haeuanns npomszom xcumms

» [1PH21. BusiBnsiTe 30aTHICTh aHATi3yBaTH PO3BUTOK HAYKH 1 TEXHIKH.

4. 3MICT HABYAJBbHOI AUCIUILIIHA

MOAVYJb 1
3micTroBHuit MoayJib 1. Konyenmyanono-memooonoziunuit 6azuc mepmoouHamiku.
Tema 1. ®eHOMEeHOJIOTIYHMI MiIXiJ TA OCHOBHI BU3HAYEHHS T€XHIYHOI TEPMOJIMHAMIKH.

- O3HauloMleHHs 3 (PeHOMEHON0TUHUM NIOXOOOM MEXHIYHOI MePMOOUHAMIKY, NOHAMMAM
MepMOOUHAMIYHOI  cucmemu,  KIACUDIKAYIEI0 — MEPMOOUHAMIYHUX — CUCTEM,  NOHAMMAM
MepMoOUHAMIYHO20 NpoYecy ma ix Kiacu@ikayieto, mepmoOuHaAMidHUM YUKTIOM.

- Ilio uac camocmiunoi pobomu 3000y8au onpaybogye mamepianu Jjaekyii, eupiuLye
NpaAKmuyHi 3a0a4i.

Tema 2. TepmiuHi Ta KaJOPUYHI MapaMeTPH CTaHY.

- Cmucna xapakxmepucmuka mepmidHux ma Kaiopudnux napamempie cmawy. Cmpykmypa
pieHAHHA cmany. PigHanna cmany 014 ideanvHoeo 2asy. Tennoemuicmo. Buznauenus mennoemmnocmi
3a MONEKYIAPHO-KIHemuyHow meopicto. Cymiui i0eanvHux easis.

- Jlabopamopni 3auamms: «[30mepmHe CMUCHEHHs 8V2lIeKUCT020 2a3yy, «AHani3 npooykmie
320PSIHHA AK CYMIWL 10ealbHUX 2a3iey, po36 sI3anHHs 340ay 3 GU3HAYEHHS MEePMIYHUX Napamempis
CMAHy 3 BUKOPUCMAHHAM PIGHAHHS i0ealbHO20 2a3y, KALOPUUHUX Napamempie Cmany 07 YUcmoz2o
easy ma cymiwi 2asie.

- I1io yac camocmiiinoi pobomu 3000y8au onpaybo8ye mamepianu ieKyii, 2omyemscs 00
3axucmy JnabopamopHoi pobomu, 6upiulye NpPaKmuyHi 3a0aui, BUKOHYE Nepuly PO3PAXYHKOBY
pobomy.

Tema 3. I[IapameTpu TepMoguHaMiuHOro npouecy. Ilepmmii 3aKoH TepMoAMHAMIKH.

- Ilapamempu mepmoounamiunoco npoyecy: poboma i menioma. Illepwuii 3axoH
mepmMoouHamixu O 3axkpumoi cucmemu. /I6i ¢hopmu 3anucy nepuio2o 3aKOHy mepmoOUHAMIKU.
3axon ocoyna. Pienanna Maiiepa. Xapakmepucmuuni ¢pynxyii. Cniggionowenns Maxcsena.

- Jlabopamopui 3anamms. «BusnaueHus noeHomu 320pAHHA NAIUBA 8 KAMEPI 320PAHHAY,
«3anoenenHs 8aKyYMOBAHO20 Pe3eP8yapy».

- I1io yac camocmiiinoi pobomu 3000y8au onpaybo8ye mamepianu ieKyii, 2omyemscs 00
3axucmy J1a6OpamopHux poodim, GUPIYE NPAKMUYHI 3a0ayi 3 GU3HAYEHHS NApaMempis
MepMOOUHAMIYHO20 NpOYecy, 3 BUKOPUCIAHHAM NEPUIOZ0 3AKOHY MEPMOOUHAMIKU, KATOPUYHUX
napamempis pe4o8uH 3 GUKOPUCMAHHAM ChiggioHoweHb Makceena.

Tema 4. Jlpyruii 3akoH TepmoanHaMiku. Lk TenioBux IBUIYyHIB.

- @opmynrosanus Opyeoeo 3axony mepmoounamixu. L{uxn Kapno. Teopema Kapno. Enmponis
i Opyauti 3axoH. OCHOBHA MEPMOOUHAMIYHA MOMONCHICMb — 00 '€OHAHHA NEPULO20 | OPY2020 3aKOHIE



mepmoounamiky. Bniue uepisHosadichocmi Ha epexmusHicms — yuxiaie. Memoou nopieHsaHHs
PIBHOBACHUX YUKNIG. 3acanbHe NpaGUIO O00ePHCAHHS BUCOKOEDEKMUBHO2O YUKTY MENI08020
08U2YHA.

- Ilio uac camocmiunoi pobomu 3000y8au onpaybosye mamepianu JjaeKyii, eupiuLye
npakmuyHi 3a0ayi 3 eusHavenHs napamempie yuxiy KapHo, sminu enmponii 8 mepmoOouHamivHux
npoyecax, 20myemscs 00 MOOYIbHO20 KOHMPOJIO.

MonayJabHu#i KOHTPOJIb 1
3micToBuii MoayJb Ne 2. Ilpoyecu y mepmomexanivHux cucmemax.
Tema 5. TepmoanHamiuHi npouecu.

- Aneopumm awmanizy y3acanbHeno20 mMepMoOUHaAMiuno2o npoyecy. I30xopHull npoyec.
[3obapnuii npoyec. [3omepmiunuti npoyec. Adiabamuuti npoyec. Ilorimponnuili npoyec i tloeo
y3aeanvHiowde 3HayeHHs. OCHOBHI 2pynu  MepMOOUHAMIYHUX Npoyecis, iXHi eHepeemuyHi
XapaxKmepucmuku.

- Ili0o wac camocmitinoi pobomu 3000y6au onpaybosye mamepianu JneKyii, eupiuilye
NPAKMuyHi 3a0ayi 3 6UHAYEHHS 3MIHU MEPMIYHUX Ma KAIOPUYHUX NApaAMempis, eHepeemuyHux
Xapaxkmepucmux mepmoOUHaMiuHUx npoyecis.

Tema 6. Ilepumii 3aK0H TepMoAMHAMIKH 1151 OTOKY. KoMnpecopu Ta neranaepu.

- [lepwuii 3axon mepmoounamixu 0asi nomoky. Iloeni napamempu. Pienosasicna meuis 2azy
31 36eputenHAM mexHiuHoi pobomu. TepmoOuHamMiuHULl aHANi3 I0ealbHUX KOMNpecopis i demanoepis.
Bnaug mepisnogasichocmi Ha npoyecu CMUCHEHHs [ PO3UIUPEHHS 8 KOMUpecopax i 0emanoepax.
Hiticna poboma peanvrnux komnpecopis i demaHnoepis.

- Ilio uac camocmiunoi pobomu 3000y8au onpaybosye mamepianu JjaeKyii, eupiuLye
NPAKMUYHi 30044l 3 BUHAYEHHS 3SMIHU NApamempie NOmoKy 3 GUKOPUCTAHHAM NEPUIOZO 3AKOHY
MePMOOUHAMIKU, NOBHUX NAPAMEMPIB, AHALI3 NPOYECi8 8 KOMNPecopax ma 0emaHoepax.

Tema 7. Indy3opu Ta conya. AgiabaTHe ApocelOBaHHs. 3MIlIAHHSA Ta PO3/diJeHHS] MOTOKIB
rasy.

- Ilpoyecu 6 ougyszopax ma connax. TepmoOuHamiuHull po3paxyHox GUMIKAHHA 2a3y Yepe3
38yarcyrouuii Hacadok. Lllsuoxicms 38yky. Kpuza meuii. Hepiernosaxcna meuis 8 Kanauiax 3 panmogoro
3MiHOW0 nepepizy. Adiabammue OpocentO8anHs i 11020 BUKOPUCTAHHS OISl NIOBUWEHHS AD0 3HUNCEHHS
memnepamypu 2a3zy. Jughepenyitinuti ma inmezpanvuuii opocenv-eghekmu. Tepmoounamika npoyecy
3MIULYBAHHS 8 EMKOCMI. SMIWAHHS | PO30IIeHHSA NOMOKIG 2a3) .

- Ili0o wac camocmitinoi pobomu 3000y6au onpaybosye mamepianu JeKyii, eupiulye
APAKMuyHi 3a0ayi 3 6U3HAYEHHS 3MIHU Napamempié NOMOKY 8 CONIAx, ougyzopax ma opocensx,
WBUOKOCMI 38VKY, PO3PAXYHOK 3MIHU MEPMOOUHAMIYHUX NAPAMEMPI8 NPU 3MIUAHHI Ma PO30iNeHHI
HOMOKI8, 20MYEMbCsL 00 MOOYIbHO20 KOHMPOJIIO.

MoayJIbHHH KOHTPOJIb 2
3micTroBuii MoayJb Ne 3. Cucmemu 3 pazoeumu nepexooamu. Bonoze nogimps.
Tema 8. OcobduBocCTI onucy cucremu 3 pazoBuMu nepexogamu. Bosore nmosiTps.

- Pisuanns nepeposnoodiny ¢asz. Ilpasuno ¢az [i6oca. @azosi diacpamu. Medicosi Kpusi,
napamempu az Ha Medxcosii Kpugitl, kpumuyna mouxa. Cmynins cyxocmi. Tennoeuil eghexm
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¢azoeoco nepexody. Pienannsa Knanetipona-Knayziyca. Tepmoounamiuni énacmusocmi Hedocpimoi
piounu. Tepmoounamiuni enacmugeocmi nepeepimoi napu. Tabauyi ma diacpamu mepmoOUHAMIYHUX
enracmugocmetl gas. Bonoee nogimpsa. Kanopuuni enracmueocmi 6ono2o2o nogimps. I-d diacpama
807102020 nogimps. Tepmoounamiyni npoyecu y 80J1020My HOBIMPI.

- Jlabopamopni 3auamms: « Enepeobananc euxposoi mpyouy, «Illpoyecu 6 pezepgyapi, 36i0ku
sumikae 2az», « CmucHenHs NOBIMps 8 YUliHOPi NOPUIHe8020 OBULYHA.

- Ilpakmuuni 3aHammsA: po36’sA3aHHA 3a0a4 3 BUZHAYEHHA 3MIHU MePMOOUHAMIYHUX
napamempis 6 npoyecax 3 pazo8umMu nepexooamu, 0J1020My NOSIMpI.

- 11i0 uac camocmitinoi pobomu 3000y8ay onpaybogye mamepianiu jeKyii, 20myemuvcs 00
3axucmy 1a6opamopHux pobim, UpiuLye npaKkmu4ti 3a0a4i, 20myemuvcs 00 MOOYIbHO20 KOHMPOJIO.

Mopny/bHUH KOHTPOJb 3

3micTroBHu Moayab Ned. [Juknu mennocunogux ycmanoekax
Tema 9. TensioBa MamuHa.

- Tennoea mawuna; 6usHayeHHs ii CMPYKMypU 3 GUKOPUCAHHAM NEPULO20 | OPY2020 3AKOHIE
mepmoounamiru. Lluxkiu eazomypbinnux ycmanogok. L{ukn bpatiimona sk ocnosa pobouozo npoyecy
I'TY. Pecenepamuenuil yuxa. I'TY 3 npomioicHum oxonooxcenHsam i nioiepisom pobouozo mina. I'TY
3amkHeHo2o  yukay. Luxkiu  eazomypOinHux — asiayiuHux — O08U2YHIE:  MYpOOPeaKkmuHozo,
mypo02eurmoB0oco, mypo08anibHo20, 080KOHMYPHO20, 3 opcadicHo kameporw. I[Houkamopua
diazpama mennogo2o 08ueyHa nepiooudnoi Oii; nepexio 8i0 Hei 00 MepMOOUHAMIYHO2O AHANOZ).
Luxnu osueynis: Ommo, Huzens, Tpunkaepa, ix KKJ/] ma cniscmaenenns. L{uxiu napomypoinHux
yemanogok. Lluxkn Penkina npocmuul i 3 nepecpisom napu. Bniue napamempis yuxkiy ma
enracmugocmetl pobouozo mina Ha egpekmugnicmo yuxny Penxina. Koeenepayitinui yuxn. Binapui
yurau. Kombinosani eazonapomyp6inni yemanosxu. I'TY y cknadi napomyp6innoi yecmanosku. I'TY
3 6NOPCKYBAHHAM 800U AOO napu. YmunizayitiHuti Yyuxi.

- Ilpakxmuuni 3auamms: po36’a3aHHs 3a0a4 3 GU3HAUEHHS NAPAMEmpie ma eHepeemuyHux
Xapaxkmepucmuk pisHux Yukiie menioeux MauiuH.

- Ili0o wac camocmitinoi pobomu 3000y6au onpaybosye mamepianu JeKyii, eupiulye
npaKmuyHi 3a0a4i, BUKOHYE OpY2y PO3PAXYHKO8Y poOOmM).

Tema 10. XoJ10a1JIbHI T TENJIOHACOCHI YCTAHOBKH.

- 3aeanvHi 8i0omocmi npo X0100UNbHI Ma MenioHACOCHI ycmanoeku. L{uxkiu nogimpsanoi ma
NapOKOMNPECIUHOT X0N00UNbHUX YCMAHOBOK. TenioHaAcCOCHT YCMAaHOBKU.

- Jlabopamopne 3anamms. «Enepeobananc 6 mypooxonoounbHuxyy.

- Ilpakxmuuni 3auamms: po38 ’a3aHHs 34044 3 GU3HAUEHHS NAPAMEmpie ma eHepeemuyHux
Xapakxmepucmux Xon00UibHUX ma menioHACOCHUX YCMAHOBOK..

- I1io yac camocmiiinoi pobomu 3000y8au onpaybo8ye mamepianu ieKyii, 2omyemscs 00
30aui 1a60pamopHoi pobomu, BUpiuLYe NPAKMUYHI 3a0ati, 20MYEMbCS 00 MOOYIbHO20 KOHMPOJIO.

MopnyabHuii KOHTPOJIb 4



5. InguBigyajbHi 3aBIaAHHA.

YuboBwuii 11aH nepeadavae BUKOHAHHS B IKOCTI 1HAMBIyaJIbHOTO 3aBJIaHHSI 2 pO3PaXyHKOBUX POOIT.
Burpatn vacy Ha iX BUKOHaHHS cKiagaioTh 20 Ta 28 TroJuH BiANOBIZHO 33 PaxyHOK 0O0CSTY
caMOCTiitHOT poOoTH. PesynbTaTé BUKOHAHHA POOIT CTYAEHT MOJA€ Y BUIUISAL TMOSCHIOBAJIHHUX
3amucok 0ocsrom Oist 5...10 cTopiHOK.

Ilepma po3paxyHkoBa po0oTa Mae Ha METI 3aKPIMUTH BIAMOBIAHI TEOPETUYHI 3HAHHS 1 OTPUMATH
HEOOXiJJHI HaBUYKU NMPAKTUYHUX PO3PaxXyHKIB TEPMOJMHAMIYHMX MapaMeTpiB CyMillli MPOAYKTIB
3rOPSIHHS PAKETHOTO JIBUTYHA.

Bxiani naHi: THCK, TeMIiepaTypa, 00’ €MHI 10J1i IPOAYKTIB 3ropsiHHS. Tpeda BUSHAYUTHU: Ta30BY CTATy
CyMIiIlIi, MacoBi J0J11 TPOTYKTIB 3rOPSIHHS, TETUIOEMHICTh MPOAYKTIB 3TOPSTHHS Ta CYMIllll, ITOKa3HUK
130€HTPOITH, TYCTUHY Ta TUTOMUI 00’ €M CyMIllli, MOJIEKYJIIPHY Macy MPOAYKTiB 3TrOPSIHHS Ta CyMillIi.

Po6oTy BHKOHYIOTH HPOTATOM IIOCTOTO-AECATOrO THXKHIB TPETHOTO CEMECTpPYy; Ha OJMHAMLSATHH
THOKJIEHb MpU3HAYCHUH i1 mpuiioM. bamu 3a po3paxyHKoBy poOOTy HapaxOBYIOTh 3TiJHO SKOCTI Ta
CBO€YACHOCTI i1 BUKOHAHHS.

Jlpyra po3paxyHkoBa po0oTa Mae Ha METi 3aKpIIUTH BiAMOBIIHI TEOPETUYHI 3HAHHS 1 OTPUMATH
HEOOX1/THI HABUYKH MPAKTHYHUX PO3PAXYHKIB TEPMOJUHAMIYHUX TPOIECIB. 3 OISy HAa MAaHOYTHIM
¢ax TeMoI0 po3paxyHKOBUX POOIT € TEPMOANHAMIYHUH aHANI3 UKy TypOOpEaKTUBHOTO ABUTYHA.

Ockinbku auciiuiiHa «TexHiuHa TepMOIMHAMIKa» pO3TIsLAac iaeanizoBaHi poOodYl MporecH
TEIUIOBMX MAIllMH Ta iX BY3JiB, B 3rajiaHiii poOOTi yci po3paxyHKH BUKOHYIOTH BiJIOBITHO 10O
000pOTHHX (PIBHOBAKHUX ) MTPOIIECIB 1 CTaHIB.

BxiaHi 1aHi: mapaMeTpu 0TOYYI0YO0T0 CepeOBHUIIA, IIBUAKICT TOTOKY MOBITPS, TOBHA TEMIIEpaTypa
Ha BXOJIl B TypOiHYy, MacoBa BUTpaTa MOBITPSI.

Posrnspaiorbess TOBHI mapaMeTpu. Tpeba BHU3HAYUTH ONTHUMANBHY CTYIIHb CTHCHEHHS B
KOMITIpecopi, 1o 3a0e3neuye MaKCUMaJIbHy poOOTY JIBUTYHA; JUTsl BU3HAYEHOT ONTUMAIBHOT CTYIICHI
CTHCHEHHS B KOMIIpECOpi OOUMCIUTH TEPMIYHI Ta KAJTOPUYHI apaMeTpH B XapaKTEPHUX PO3THHAX
JIBUTYHA Ta MOOYAyBaTH IIUKJIH B p-V, T-s, 1-S KOOpAMHATAX JJIsl TIOBHICTIO 3BOPOTHUX MPOIIECIB Ta
IPOIIECIB 3 ypaxyBaHHIM BTpaT (HE3BOPOTHHX). Takok po3paxoBYIOTHCS IHTErpaibHI MapameTpu
JIBUTYHA 3 3BOPOTHHMH Ta HE3BOPOTHUMH TIPOIIECAMH.

Po6oTy BHUKOHYIOTH MPOTATOM JECATOTO-4YOTUPHAMLSATOTO TIDKHIB YETBEPTOTO CEMECTpy; Ha
I’ ITHATIATANA TWKIEHb TPU3HAUYCHUN 11 mpuiioMm. bamm 3a po3paxyHKOBY poOOTy HapaxoBYIOThH
3TiTHO SKOCTI Ta CBOEYACHOCTI 11 BUKOHAHHSI.

6. MeToau HABYAHHSA

CroBecHi, Ha04HI, MPAKTHYHI.
7. Meroau KOHTPOJIIO
[ToTouHMii KOHTPOJH (TEOPETHYHE OMUTYBAaHHS, BUKOHAHHS JabOpaTOPHUX POOIT i pO3B’sI3aHHSA

NPaKTUYHUX 3aBJaHb ), MOAYJIbHUN KOHTPOIb (TECTYBaHHS 32 PO3JILIaMU Kypcy) Ta/abo miicyMKOBUN
(cemecTpoBHif) KOHTPOJIb (3UTIK/I1CTINT).
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8. Kpurepii oniHloBaHHS Ta po3moiji 0aJjiB, AKi OTPUMYIOTh CTYJAE€HTH

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

CkaoBi HaBYaILHOI pOOOTH

bamu 3a OJHC 3aHATTA

KinpkicTh 3aHATH

CymapHa

Cka1oBi HaBYaJIbHOI pOOOTH

(3aBmaHHS) (3aBmanb) KUTBKICTB OauTiB

3micToBHMI MOayJb 1
AKTHUBHICTb TiJ 4ac ayAUTOPHOI poOOTH 0...0.5 8 0..4
I])B(I)/Ié(frHaHH}I 1 3aXHCT Ta0OpPaTOPHUX 0. 2 4 0.8
MopaynsHuH KOHTPOIh 0...30 1 0...30

3micToBHUI MOAYJIb 2
AKTHUBHICTB TiJ 4ac ayAUTOPHOI poOOTH 0...0.5 4 0...2
I])B(I)/Ié(frHaHH}I 1 3aXHCT TaOOpPaTOPHUX 0. 2 4 0.8
MopgynsHuH KOHTPOIh 0...30 1 0...30
Buxonanns i 3axuct PP 0...18 1 0...18
Ycboro 3a cemectTp 0...100
Cemectp Ned

banu 3a ogne 3amsaTTs | KimbKicTh 3aHATH Cymapna

(3aBmaHHA) (3aBmanp) KUTBKICTB OauTiB
3micToBHUI MOaYJIb 3
AKTUBHICTb i/ 4ac ayAUTOPHOT poOOTH 0...0.5 12 0...6
E(I)/IgiE)rHaHHﬂ 1 3aXHCT JIADOPATOPHUX 0. 1 4 0.8
MoyneHuI KOHTPOJb 0...25 1 0...25
3micToBHMIA MOOYJIb 4
AKTHUBHICTB TIiJ] 9ac ayAUTOPHOI POOOTH 0...0.5 12 0...6
MopaynsHUH KOHTPOIh 0...29 1 0...29
r]il)/lé(frHaHHﬂ 1 3aXHCT JIADOPATOPHUX 0. 2 4 0.8
Buxonanns i 3axuct PP 0...18 1 0...18
Ycboro 3a cemecTp 0...100

CemectpoBuil KOHTPOJb (icnum/3anik) MPOBOIUTHCA y Pa3i BiIMOBHU 37100yBada OCBITH Bil
OayiB MJCYyMKOBOTO KOHTPOJIIO M 3a HasBHOCTI JOMYCKY A0 icnumy/zanixy. Ilig dac ckiiamaHHS
CEMECTPOBOTO icnumy/3aiky 3100yBad OCBITH Ma€ MOXJIUBICTh OTpuMatu Makcumym 100 6ais.

binet ans icnuTy/3aniKy CKIagaeThes 3 8 3aMUTaHb. 3 HUX 4 3alUTaHHS — TEOPETUYHUX Ta 4
MUTaHb — MPAKTUYHUX. 3a TEOPETUYHE MMUTAHHS MaKCUMaJIbHA KiJIbKICTh 0alliB — 5, 3a IpaKTUYHE —

20.
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Ta6mums 8.2 — [lIkana oniHOBaHHS: O6albHA 1 TpaAMIIiiHA

Cyma Ganis 3 Bl B Ominka Ui eK3aMeHy, Kypco8o2o npoexmy (poOOTH), TPAKTUKU
HaBYAILHOI JISIIIBHOCTL 1 e Y, Kp P VP - 1P
90-100 BigmiaHO
75-89 Hobpe
60-74 3a10B1IIBHO
01-59 HE3a/I0BUTBHO 3 MOJIMBICTIO IIOBTOPHOTO CKJIAAaHHS

Kpumepii oyinrosannsa pooomu 3000yeaua npomsazom cemecmpy
CemecmpNe3

3aoosinvho (60-74) — mamu 3Hanus i YMIHHA 015 3a0e3neUeHHs NPOSPAMHUX Pe3yIbIamie HA8UAHHS.
30amu nabopamopui pobomu, 3axucmumu po3paxyHKogy pobomy ma MoOyibHe mecmy8anHs. 3Hamu
mepMIiuHi napamempu cmauy, OCHOGHI MEPMOOUHAMIUHI NPOYeCU, PIBHAHHA CMAaHY 0 10edbHO20
2azy, cymiuli i0eanvbHux 2asie, KAJOPUYHI napamempu cmawy, napamempu npoyecy (poboma i
menioma, Meni0EMHOCI), Nepuiull 3aKOH MepMOOUHAMIKYU 0N 3aKpUmoi cucmemu, pi6HAHHA
Maiiepa, yuxn Kapno, ancopumm ananizy mepmoouHamivHo20 npoyecy, PiBHAHHI NePULO20 3AKOHY
mepmMoOUHAMIKY Ol NOMOKY, NOBHI NaApamempu, mMepMOOUHAMIYHULL AHATI3 KOMNpecopie i
demanoepis, OiticHy poboma KoMnpecopis i 0emanoepis, mepmoOUHAMIYHUL PO3PAXYHOK GUMIKAHHS
2asy, weuoKicms 36yKy, ougepenyitinuii ma iHmezpaibHull Opocenv-egekmu. Ymimu: eusnauamu
mepmiuHi ma KalopuuHi napamempu Cmauy, po3paxoeyeamu  OCHOBHI  MePMOOUHAMIYHI
xapakxmepucmuxu npoyecy, epagiuno 300paxcysamu npoyecu 8 mepmoOUHAMIiYHUX KOOPOUHAMAX,
po3paxosysamu napamempu npoyecy GUMIKaHHs, CMUCHEHHS A POZUUPEHHS 2A3i8 8 KOMNPecopax
ma demaHoepax, suznavamu eionocHi KKJ/[ 061aonanns 3 ypaxyeaHuam He360pomHOCmi npoyecis.

oope (75-89) — mamu 3nauns i YMiHHA 015 3a0e3NeUeHHs NPOSPAMHUX Pe3yabmamie Ha6UaHHsL.
30amu nabopamopui pobomu, 3axucmumu po3paxyHkogy pobomy ma MoOyibHe MeCmy8anHsL.
Jlooamkoso 0o 6umoe, sKi BU3HAYEHO Ol OMPUMAHHA 3A008LILHOI OYIHKU YMIMU: GU3HAUAMU
MICYENONONCEHHSA, GeNUUUHU T Odcepena MmepMOOUHAMIYHOI HeegheKMUBHOCMI, 8UKOPUCTNOB8Y8AMU
mabauyi, diaepamu menio@izuuHux eiacmueocmett 0l pO3PAXYHKY MEPMOOUHAMIYHUX NPOYECIS,
PO3paxo8yeamu napamempu CymMilii peaibHux 2a3is.

Biominno (90-100) — mamu 3nanus i yMiHHA 015 3a0e3NeYeH s NPOCPAMHUX Pe3Ylbmamie Ha84aHHsL.
30amu nabopamopui pobomu, 3axucmumiu po3paxyHkogy pobomy ma MoOyibHe MeCmy8anHsL.
Camocmitino, iibHO ma 0OIPYHMOBAHO 8i0nosioamu Ha 0YOb siKe 3anUmanHs w000 Npoyecis 6
MepMOOUHAMIYHUX cucmemax. [Jo0amkogo 00 8umoe, AKi GU3HAUEHO OJisl OMPUMAHHS 3A008LTbHOT
ma 000poi OYiHKU YMImu: npo8ooUmMu mepmMoOUHAMIYHUL AHANI3 8 MUNOBUX CUCMEMAX ABIAYIHOT
ma paKkemHo-KOCMIYHOI MEeXHIKU.

CemecTpNed

3aoosinvho (60-74) — mamu 3HanHs i YMIHHA 015 3a0e3neUeHHs NPOSPAMHUX Pe3YIbIMamie HA84UaAHHS.
30amu nabopamopui pobomu, 3axucmumu po3paxyHKogy pobomy ma MoOyibHe mecmy8anHs. 3Hamu
npasuno ¢haz 1iooca, pieuanna Knanetipona-Knaysziyca, mepmiuni ma kanopuuui napamempu
060o¢hazo6oi 30HuU. eracmusocmi 60102020 nosimps, I-d Oiacpama 6onocozo nogimps,
MepMOOUHAMIYHI npoyecu y 601020My nogimpi, yuka bpatimona, yuxaiu Ommo, /Juzena, Tpunkiepa,
ix KK/l ma cniecmasnenns, yukiu napomypOiHHUX YCMAHOBOK, YUKIU NOGIMPAHOI ma
NapOKOMNPECOPHOI XON0OUTbHUX YCMAHOBOK. Y MImMuU. UKOHY8aMU PO3PAXYHKU NPOYECIB Y 80T020MY
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nosimpi, y cucmemax 3 ¢azoeum nepemseopeHHAM, po3paxos8ysamu napamempu mepmoOUHaAMi4HUX
YUKILI8 MEeNI08UX 08ULYHIB, XOTOOUNbHUX YCIMAHOBOK MaA MENI08UX HACOCIE.

oope (75-89) — mamu 3nauns i YMiHHA 015 3a0e3NeUeHHs NPOSPAMHUX Pe3YTbmamie HaA8UaHHsL.
30amu nabopamopHi pobomu, 3axucmumu po3paxyHKog8y pobomy ma MOOYIbHe MeCmy8aHHs.
Jlooamkoso 00 6umoe, AKi GU3HAYEHO Ol OMPUMAHHA 3A008IIbHOI OYIHKU YyMIimu: cKiadamu
Mamepianvhi, eHepeemuyri OAIancu ma po3paxosysamu eIUYUHU NOMOKI8 eHepeiil, AKI 6X005amb 8
DpisHAHHA enepeemuuno2o oanawncy, eusnauamu KKJ/[ obnaonanns 3 ypaxy8auHam He360pOMHOCHI
npoyecis.

Binminno (90-100). — mamu 3uanmus i yminHs 015 3a0e3ne4enHs nPOcSPaAMHUX Pe3YIbMaAmie HAGUAHHS.
30amu nabopamopui pobomu, 3aXUCMUmMU PO3PAXYHKO8Y pobomy ma MOoOYIbHe MeCmy8aHHs.
Camocmitino, 6itbHO ma 00IPYHmMOBaHo 6ionogioamu Ha O0YOb sKe 3aNUMAaHHs Wooo YUHIIE
mennosux mawiut. Jlo0amrxoso 00 eumoe, AKi GUHAYEHO O/ OMPUMAHHI 3A008LIbHOI ma d0Opoi
OYIHKU YMIMU AHANI3Y8AMU eHepeemUdHy eqheKmuHiCmb 00BLIbHO20 YUK MEeNI080i MAUWUHU.

9. IloJiTMKA HABYAJIBLHOIO KYPCY

Biosioysannsa 3aname. Pecynayis nponyckis. [nmepaxmusnuti xapakmep Kypcy nepedbauac
0008 ’a3K086e 8I06I0Y8aHHs 1AOOPAMOPHUX 3aHAMb. 3000y8aui oceimu, AKi 3a NesHUX 0OCMAasuH He
MOdHCYymb 8i08i0ysamu 1aO0paAMOpHI 3aHAMMS pe2yIsPHO, NOBUHHI NPOMALOM MUNCHS Y3200UmU i3
suxnaoavem 2pagix iHOUBIOYaIbHO20 BIONPAYIOBAHHA NponyujeHux 3auamo. Okpemi nponyujeHi
3aHAmMmMA Marmos Oymu GiONPAYbOBAHT HA HAUOIUNCYIL KOHCYIbMAYII NPOMA2OM MUNCHA NICAA iX
nponycky. Bionpayroeanns 3ausams wiiaxom nio2omosku 36imy 3 1abopamopHoi pobomu.

Jompumannsn eumoz axademiunoi 0006pouechocmi 3000y8auamu 0ceimu nio 4ac UBHUEeHHs
HasuanvHoi oucyunninu. I1i0 uac eusuenHs HABUANbHOI OUCYUNIiHU 3000y8aui 0ceimu Marmo
00MPUMYBAMUCS  3A2AIbHONPUUHAMUX MOPAIbHO-eMUYHUX HOPM [ Npasull NoGeOdiHKU, BUMO2
axademiunoi O0obpouechocmi, nepeddauenux Ilonodcennam npo akademiuHy 00OpoyecHicmb
Hayionanenoco  aepoxkocmiunoeo  yuieepcumemy  «Xapkiecokuti — agiayiuHuul — IHCIMUMYM»
(https.//khai.edu/assets/files/polozhennya/polozhennya-pro-akademichnu-dobrochesnist.pdyf).
Ouixyemocs, wo poboomu 3000y6auie oceimu 0yOymv ix OpPUSIHATbHUMU OOCTIONCEHHAMU aA0O
MipKyganuamu. Biocymuicms nocunane Ha euxopucmaui Odicepena, Gadbpuxysanus Odceper,
CRUCYBAHHA, 8MPYYAHHA 8 poOOmY THWUX 3000Y8a4ié 0C8IMU CMAHOBIAMb, Ale He 0OMeHCyIomy,
APUKIAOU — MOJNCIUBOL  axademiunoi HedoOpoyecmHnocmi. Busenennss o3nax — axademiunol
HedobpouecHoCmi 8 NUCbMOSIL pobomi 3000y6aua ocgimu € niocmaeoio O il He3apaxy8aHHs.
BUKNIAOAYEM HE3ANeHCHO i0 Macumaobis niaziamy 4u 0OMaHy.

Bupiwenna xougnixmie. [lopsook i npoyedypu epeynto8aHts KOHQIIKMIE, no8 A3aHux i3
KOPYNYItHUMU OismMu, 3IMKHEHHAM IHmepecis, pi3HuUMU (opmamu OUCKPUMIHAYIL, CEKCYanbHUMU
O00MALAHHAMU, MIHCOCOOUCTICHUMU CINOCYHKAMU MA THUUMU CUMYAYIAMU, U0 MOXCYIMb GUHUKHYMU
nio 4ac HABYAMHA, A MAKONC NPABULA eMUYHOI nosedinKu pezramenmytomocsa Kodexcom emuyHnoi
nosedinku 6 Hayionanvnomy aepoxocmiunomy ynieepcumemi « XapKieCoKuil agiayitiHutl iHCmumym»
(https.//khai.edu/ua/university/normativna-baza/ustanovchi-dokumenti/kodeks-etichnoi-povedinki/).

10.MeToauuHe 3a0e3ne4yeHHs Ta ingopmaiiiini pecypcu

[ligpy4yH¥Ky, HaBYAIbHI MOCIOHUKYU, HABYAIBHO-METOANYHI MOCIOHWKH, KOHCIICKTH JICKIIii,
METOJMYHI pPEeKOMEH/Iallii 3 MPOBEACHHs JIA0OPAaTOPHUX POOIT TOIIO, K1 BUAAHI B YHIBEPCHUTETI
3HAXOIATHCS 3a IOCUIAHHAM:
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e 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=&discipli

nesearch=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 co

ntext=%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

_1d=0&is_ttp=0&combiningAND=0&step=20&tpage=1

e AO0o Ha caiiTi kadenpu https://khaikaf205.wixsite.com/main

e (CrOpiHKa AUCHUILUTIHU 3HAXOAUTHCS 32 MIOCUIAHHSM:

https://mentor.khai.edu/course/view.php?id=1232

11.PexomengoBaHa jJiTteparypa

bazoBa

1. bynangpa, O. ®. TexHiyHa TepmoauHamika: Migpyd. ona CTyAeHTIB eHepr. cney,. BuL,.
HaBy. 3aKnagis. — K.: TexHika, 2001. — 320 c.: in. — bi6niorp.: c. 315.
ISBN 966-575-103-4.

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

3. €EnidaHos, K. C. TepmoguHamika i TennoobmiH. Y. 1. TexHiyHa TepmogmHamika [TekcT] :
KoHcn. nekuin / K. C. EnipaHoB. — XapkiB : Hau. aepokocm. yH-T im. M. €. XyKoBCbKOro
“XapkiB. aBial,. iH-T”, 2021. — 96 C.

4. €nidaHos, K. C. TexHiuHa TepmoanHamika. HaBuyabHMM NOCIOHUK A0 nabopaTopHUX pobiT
3a AncumnniHoto «TexHidyHa TepmoanHamika» [Tekct] : K. C. EnidaHoB.— Xapkis : Hau,
aepPoKOCM. YH-T im. M. €. }KykoBcbKoro “Xapkis. aBiau,. iH-T”, 2021. — 85 c.

5. €EnidaHos, K. C. TepmoanHamika i TennoobmiH. HaB4anbHM NOCIOHMK A0 BMKOHAHHA
po3paxyHKoBux pobit [Tekct] / K. C. EnidaHos, M. B. Ambporkesuy. — Xapkis : Hall,.
aepPoKoOCM. YH-T im. M. €. lKykoBcbKoro “Xapkis. aBiad, iH-T”, 2022.— 129 c.

6. benses H.M. TepmognHamuka. Knes: Buwa wKona, 1987 — 344 c.

JlonomizkHa

1. Mpuxogpko M. A., Tepacumos . . TepmoanHamika Ta Tensonepegadva. HaByanbHUi
noci6HukK — PisHe: HYBITI, 2008. — 210 c.

2. KoHCneKT nekui 3 tepmogmHamikm /Ykn.: TenbHuin A. M., Kasepa O. /1. — [loHeubk:
OoHHTY. —2010. -58 c.

3. TennoxonopoTtexHika. HaByanbHUii noci6./ BacuneHko C. M., Masenko B. |., dopciok A. B.,
Macnikos M. M., IBaweHKo H. B., bapaHoBscbka C. B. — K.: BugasHuurso Jlipa-K, 2019. —
258 c.

4, Mopos, |. 0. OcHoBM TepmoanHaMiku: Hasy. nocib. ans ctyaenTis BH3 YkpaiHun. — Cymu:

CymAny im. A. C. MakapeHkKa, 2009. — 180 c.



