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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 (120

ayIUTOPHUX, 3 SIKUX: JEKIIi — 56, IpakTHU4YHI —
16, mabopatopni — 48; CP3 — 150).

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 di3uKa, MaTeMaTUYHUN aHATIi3.

[TocTpekBizutu [Tpuctpoi MIPOMHUCIIOBOI €JICKTPOHIKH

HETPAJIUIIHHUX YCTaHOBOK.




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

Meta — ¢dopmyBaHHI CHCTEeMH 3HaHb, CIOCOOIB MISUTBHOCTI Ta TBOPUYMX 3ai0HOCTEH 3
MaTeMaTHYHUX METOJMIB MOJETIOBAHHS TEPMOJUHAMIYHMX MPOIECIB B TEIUIOCHEPTETHYHUX
00’€eKTax.

3aBaaHHs — BHUBYMTH OCHOBHI TIOJIOKEHHS TEXHIYHOT TEPMOAMHAMIKH, BMITH
BUKOPHUCTOBYBATH iX JJISI BUPIIICHHS 1H)KCHEPHUX 3aB/IaHb B TETUIOEHEPTCTUYHIN Tramy3i.

KommnereHnTHOCTI, sIKi HA0yBalOTHCA:

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

- 3KO01. 3matHicTh 10 aOCTPAKTHOTO MHUCJICHHSI, aHAJII3Y 1 CHHTE3Y.

- 3K02. 3naTHiCTh 3aCTOCOBYBATH 3HAHHSA Y IPAKTUYHUX CUTYAIISX.

Daxo6i KomMnemenmuocmi:
Ilicna 3axinuenns yiei npozpamu 3000y8au oceimu 0yoe 30amen:

- @®KO02. 3naTHicTh BUPINIYBAaTH MPAKTHYHI 33724l 13 3JIy4€HHSIM METO/IIB MaTeMaTUKH, (i13UKH

Ta ENEKTPOTEXHIKH.

- OuikyeThCs, II0 MICHs ONMAHYBAaHHS JAUCIUIUTIHY 31100yBadyeM OynyTh MOCATHYTI HACTYITHI
IporpaMHi pe3yJIbTaTH HaBYaHHA 1 BiH Oyne:

OuiKyeTbCs, 1O MiCis ONMAHYBAaHHS MUCLHMIUIIHM 3/100yBadueM OyIyTh IOCSATHYTI HAcCTYIHI
IporpaMHi pe3yJIbTaTH HaBYaHHSA 1 BiH Oyne:

» [IIP20 - 3p;arHicTh TPOJACMOHCTPYBATH 3HAHHSA 1 PO3YMiHHA (yHIaMEHTAIbHHUX
MaTeMaTHYHUX 1 (I3UYHUX TMPUHIMUIIB, IO JIEKaTh B OCHOBI pPOOOTH TPHUCTPOIB
HETPAJAMIIIIHOT Ta BITHOBIIIOBAJIbHINA EHEPTETHKH.

4. 3MicT HABYAJBLHOI JIMCIUILIIHA

MOJY.JIb 1

3micTroBHuit MoayJib 1. Konyenmyanono-memooonoziunuit 6azuc mepmoouHamiku.

Tema 1. ®eHOMEHOJIOTIYHUH MiAXI TA OCHOBHI BU3HAYEHHSA TEXHIYHOI TEPMOAUHAMIKH.

- O3HaviomMlenHa 3 (PeHOMEeHON02TUHUM NIOXOO0OM MEXHIYHOI MePMOOUHAMIKY, NOHAMMAM
MepMOOUHAMIYHOI  cucmemu, — KIACUDIKAYIEI0 — MEPMOOUHAMIYHUX — CUCEM,  NOHAMMAM
MepMOOUHAMIUHO20 NPoYecy ma ix Kiacugikayiero, mepmoOUHAMIYHUM YUKTOM.

- Ili0o wac camocmitinoi pobomu 3000y6au onpaybosye mamepianu JeKyii, eupiulye
NPaKmu4Hi 3a0aui.



Tema 2. TepmiuHi Ta KQJOPUYHI MapaMeTPH CTaHY.

- Cmucna xapakxmepucmuxka mepmidHux ma Kaiopudnux napamempie cmawy. Cmpykmypa
pisHaAHHA cmany. PigHanna cmany 0na ideanvHoeo 2asy. Tennoemuicmo. Buznauennus mennoemmnocmi
3a MONEKYIAPHO-KiHemuyHow meopicto. Cymiui i0eanvHux easis.

- JlabopamopHi 3auamms: «[30mepmHe CMUCHEHHA 8V2lIeKUCT020 2a3yy, «AHani3 npooykmie
320PSIHHA AK CYMIW 10ealbHUuxX 2a3iey, po36 s13anHs 3a40ay 3 BU3HAYEHHS 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 3a0ayi, BUKOHYE Neputy PO3PAXYHKOBY
pobomy.

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

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

- JlabopamopHi 3anamms: «BusHaueHHs NOGHOMU 320pAHHA NATUBA 8 KAMEPI 320PAHHAY,
«3anoenenHs 8aKyYMOBAHO20 Pe3eP8yapy».

- I1io yac camocmiiinoi pobomu 3000y8au onpaybo8ye mamepianu ieKyii, 2omyemscs 00
3axucmy J1a6OpamopHux podim, GUPIYE NPAKMUYHI 3a0ayi 3 GU3HAYEHHS NApPaAMempis
MepMOOUHAMIYHO20 NpOYecy, 3 BUKOPUCIAHHAM NEPULOZ0 3AKOHY MEPMOOUHAMIKU, KATOPUYHUX
napamempis pe4o8uH 3 GUKOPUCMAHHAM ChiggioHoweHb Makceena.

Tema 4. Jlpyruii 3akoH TepmoanHaMiku. [k TenioBux IBUIYyHIB.

- @opmynrosanms opyeoeo 3axony mepmoounamixu. L{uxkn Kapno. Teopema Kapno. Enmponis
i Opyeuti 3axon. OCHOBHA MEPMOOUHAMIYHA MOMONCHICMb — 00 EOHAHHS NEPULO2O | OPY2020 3aKOHIB
mepmoounamiky. Bniue uepisHosadichocmi Ha epexmusnicms — yuxiaie. Memoou nopieHsaHHs
PIBHOBACHUX YUKNIG. 3acanbHe NpaGUNO O00ePHCAHHS BUCOKOEDEKMUBHO2O YUKTY MENI08020
08U2YHA.

- Ilio uac camocmiunoi pobomu 3000y8au onpaybosye mamepianu Jjaekyii, eupiuLye
npakmuyHi 3a0ayi 3 eusHavenHs napamempie yuxiy KapHo, sminu enmponii 6 mepmoOouHamivHux
npoyecax, 20myemscs 00 MOOYIbHO20 KOHMPOJIO.

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

- Aneopumm amanizy y3acanbHeno2o mMepMoOUHaAMiuno2o npoyecy. I30xopHull npoyec.
[3obapnuii npoyec. [3omepmiunuti npoyec. Adiabamuuti npoyec. Ilorimponnuii npoyec i tloeo
y3aeanvHiowde 3HayeHHs. OCHOBHI 2pynu  MepMOOUHAMIYHUX Npoyecis, iXHi eHepeemuyHi
XapaxKmepucmuxu.

- Ili0o wac camocmitinoi pobomu 3000y6au onpaybosye mamepianu JeKyii, eupiulye
NPpAKMuyHi 3a0ayi 3 BUHAYEHHs 3MIHU MEPMIYHUX Ma KAIOPUYHUX NApamMempis, eHepeemuyHux
Xapaxkmepucmux mepmoOUHaMiuHUx npoyecis.



Tema 6. [lepumuii 3aK0H TepMoaMHAMIKH sl NOTOKY. Komnpecopu Ta neranaepu.

- Ilepwui 3axon mepmoounamixu onss nomoky. Iloeni napamempu. Pienosasicna meuis 2azy
31 36epuleHHAM MeXHIYHOI pobomu. TepMoOuHaMiuHULL AHANI3 I0eabHUX KOMAPeCcopis | demanoepis.
Bnaue mepisnogasichocmi Ha npoyecu CMUCHEHHs [ PO3UIUPEHHS 8 KOMUpecopax i 0emanoepax.
iticna poboma peanvHux KomMnpecopie i 0emaHnoepis.

- Ili0o wac camocmitinoi pobomu 3000y6au onpaybosye mamepianu JeKyii, eupiuilye
APAKMUYHI 3a0a4i 3 BUSHAYEHHS 3MIHU Napamempié NOmoKy 3 GUKOPUCTAHHAM NEPUIO2O 3AKOHY
MepMOOUHAMIKU, NOBHUX NAPAMEMPIE, AHANI3 NPOYECi8 8 KOMNpecopax ma 0emanoepax.

Tema 7. Indy3opu Ta comia. AxiabaTtHe ApocesOBaHHs. 3MIIIAHHA TAa PO3AiJIEHHS MOTOKIB
rasy.

- Ilpoyecu 6 oughyzopax ma connax. TepmoouHamiunuii po3paxyHoK UMIKAHHA 2a3y depe3
38yarcyrouuti Hacaook. Llleudkicmo 38yky. Kpuza meuii. Hepignosasicna meuisi 6 KaHanax 3 panmogoro
3MiHOW0 nepepizy. Adiabammue OpoCentO8anHs i 11020 BUKOPUCTAHHS OISl NIOBUWEHHS AD0 3HUNCEHHS
memnepamypu 2azy. /fughepenyitinuii ma inmezpanvruii Opocensb-egpekmu. Tepmoounamixa npoyecy
3MIWLYBAHHSA 8 EMKOCMI. SMIWAHHSA | PO30IIeHHSA NOMOKIG 2a3) .

- Ilio uac camocmiunoi pobomu 3000y8au onpaybosye mamepianu Jjaekyii, eupiuLye
APAKMuyHi 3a0ayi 3 8U3HAYEHHS 3MIHU Napamempié NOMOKY 8 CONIAxX, ougyzopax ma opocensx,
WBUOKOCMI 38YKY, PO3PAXYHOK 3MIHU MEPMOOUHAMIYHUX NAPAMEMPIE NPU 3MIUAHHT MA PO30LIeHHI
HOMOKIB, 20MY€EMbCsi 00 MOOYIbHO20 KOHMPOJIO.

Mopny/ibHUH KOHTPOJIb 2
3micToBuii Mmoxyab Ne 3. Cucmemu 3 hazoeumu nepexooamu. Bonoze nogimp:s.
Tema 8. OcodsmBocTi onucy cucremu 3 pa30BUMHU nepexonamu. Bosore nosirps.

- Pisuauns nepeposnooiny ¢asz. Ilpasuno ¢has I'ivoca. @azosi diacpamu. Medxwcosi Kpusi,
napamempu ¢az Ha medxcositi Kpugiu, kpumuyna mouxa. Cmynino cyxocmi. Tennosuii eghexm
¢azoeo20 nepexody. Pienannusa Knanevpona-Knaysiyca. Tepmoounamiuni enacmugocmi nedocpimoi
piounu. Tepmoounamiuni enacmueocmi nepeepimoi napu. Tabauyi ma diacpamu mepmoOUHAMIYHUX
enracmugocmetl gas. Bonoee nogimps. Kanopuuni eracmueocmi 6ono2o2o nogimps. I-d diacpama
807102020 nogimps. Tepmoounamiyni npoyecu y 80J1020My HOBIMPI.

- Jlabopamopni 3auamms: « Enepeobananc euxpoeoi mpyou», «llpoyecu 6 pesepsyapi, 36i0ku
sumikae 2az», « CmucHenHs NOBIMps 8 YUliHOPi NOPULHe8020 OBULYHA.

- Ilpakmuuni 3aHammsA: po36’s3aHHA 3a0a4 3 BUZHAYEHHA 3MIHU MePMOOUHAMIYHUX
napamempis 6 npoyecax 3 pazosumu nepexooamu, 60J1020My NOSIMpI.

- I1io yac camocmiiinoi pobomu 3000y8au onpaybo8ye mamepianu ieKyii, 2omyemscs 00
3axucmy 1a6opamopHux pobim, Upiulye npaKkmu4ti 3a0a4i, 20myemuvcs 00 MOOYIbHO20 KOHMPOJIO.

Mopny/ibHUH KOHTPOJb 3

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

- Tennoea mawuna; 6usHayeHHs ii CMPYKMypU 3 GUKOPUCAHHAM NEPULO20 | OPY2020 3AKOHIE
mepmoounamixu. Lluxkau eazomypbinnux ycmanogok. L{ukn bpatimona sk ocnosa pobouozo npoyecy
I'TY. Pecenepamuenuii yuxi. I'TY 3 npomioicHum oxonooxcennsam i nioiepisom pobouozo mina. I'TY



3amkHenoeo  yukny. Luxnu  easomypOinnux — asiayitinux — 08ucyHig:  mypOOpeaKmusHoz2o,
mypb0o28uHmo6o2o, mypobo6aibHo20, 0B0KOHMYPHO20, 3 hopcadcHolo kameporo. I[nouxkamopua
diazpama menniogoco 08ucyHa nepioOuuHoi Oii; nepexio 6i0 Hei 00 MEPMOOUHAMIYHO20 AHATLO2)Y.
Luxnu ogueynis: Ommo, Huszens, Tpunxnepa, ix KK/ ma cniecmasnenns. Lukiu napomypoinHux
yemanogok. Lluxkn Penkina npocmuil i 3 nepecpisom napu. Bniue napamempise yuxkiy ma
eracmusocmeti pobovozo mina Ha egexmuenicmo yukay Penkina. Koecenepayivinuu yuxa. Binaphi
yuxnu. Kombinosani eazonapomyp6inni ycmanosxku. I'TY y cknadi napomypoinnoi ycmanosxu. I'TY
3 BNOPCKYBAHHAM 800U AO0 napu. Ymunizayiunuil Yyuxi.

- Ilpakmuuni 3aHamms: po3e6’s13aHHA 3a0a4 3 GU3HAYEHHS NApamempie ma eHepeemuiHuUx
Xapaxkmepucmuk pisHux Yukaie menioeux MauiuH.

- Ilio uac camocmitunoi pobomu 3000y8au onpaybosye mamepianu Jjaekyii, eupiuLye
APAKMuUyHi 3a0a4i, GUKOHYE OPY2y PO3PAXYHKO8Y POOOMY.

Tema 10. Xoa0anjabHi Ta TEMJIOHACOCHI YCTAHOBKH.

- 3aeanvhi 8ioomocmi npo X0N00UNbHI Ma MeNnioHAcOCHT yemaHnosku. L{ukau nogimpsanoi ma
NapOKOMNPECIUHOT X0N00UNbHUX YCIMAHOBOK. TenioHaAcOCHT YCMAaHOB8KU.

- Jlabopamopne 3anamms: « Enepeooananc 6 mypooxonoouibHUKy».

- [lpakmuuni 3auamms: po36 sa3aHHs 34044 3 GU3HAYEHHS NAPAMEmpie ma eHepeemuyHux
Xapakxmepucmux Xon00UibHUX ma menioHACOCHUX YCMAHOBOK..

- 11i0 uac camocmitinoi pobomu 3000y8ay onpaybogye mamepianiu ieKyii, 20myemuvcs 00
30aui 1a60pamopHoi pobomu, supiuLye nPaKmMuyHi 3a0ayi, 20MyemMsvcsi 00 MOOYIbHO20 KOHMPOIIO.

MonayJbHHH KOHTPOJIb 4

5. InguBigyajbHi 3aBIaAHHA.

YuboBwuii 1aH nepeadavae BUKOHAHHS B IKOCTI 1HAMBIyaJIbHOTO 3aBJIaHHSI 2 pO3PaXyHKOBHUX POOIT.
Burpatn vacy Ha iX BUKOHaHHS cKiajgaioTh 20 Ta 28 TroJuH BiANOBITHO 3a PaxyHOK 0OCSTY
caMOCTiitHOT poOoTH. PesynbTaTé BUKOHAHHA POOIT CTYIEHT MOJA€ Y BUIUISAL TMOSCHIOBAJIHHUX
3amucok 0ocsrom Oinst 5...10 cTopiHOK.

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

Bxiani naHi: THCK, TeMIiepaTypa, 00’ €MHI 10J1i IPOAYKTIB 3ropsiHHS. Tpeda BUSHAYUTHU: Ta30BY CTATy
CyMiIlIi, MacoBi J0JI1 TPOIYKTIB 3rOPSIHHS, TETUIOEMHICTD MPOAYKTIB 3TOPSTHHS Ta CYMIllll, ITOKa3HUK
130€HTPOITH, TYCTUHY Ta TUTOMUI 00’ €M CyMIllli, MOJIEKYJIAPHY Macy MPOAYKTiB 3TOPSHHS Ta CyMillIi.

Po6oTy BHKOHYIOTH HPOTATOM IIOCTOTO-AECATOrO THXHIB TPETHOTO CEMECTpPYy; Ha OJMHAMLSATHH
THOKJIEHb MPU3HAYCHUH 11 mpuiioM. bamu 3a po3paxyHKoBy poOOTy HapaxOBYIOTh 3TiJHO SKOCTI Ta
CBO€YACHOCTI i1 BUKOHAHHS.

Jpyra po3paxyHkoBa po6oTa Mae Ha METi 3aKpINMUTH BIAMOBIIHI TEOPETHYHI 3HAHHS 1 OTPUMATH
HEOOXIJJHI HABUYKH MPAKTUYHHUX PO3PAXyHKIB TEPMOJUHAMIYHHX MPOLECIB. 3 OTJIsAy Ha MaOyTHIN
(hax TeMOIO pO3paxyHKOBUX POOIT € TEPMOANHAMIYHUIN aHATI3 IUKITY TYpOOPEAKTHBHOTO JBUTYHA.

Ockinpku auctuiUiina «TexHidyHa TepMOAMHAMIKAY pO3IIISIAe iIeani3oBaHi poOodi mporecH
TEIJIOBUX MAaIllMH Ta iX BY3JiB, B 3TaJlaHii poOOTI yCi po3paxyHKH BHKOHYIOTH BIATIOBIAHO 10
000pOoTHHX (PIBHOBAKHUX ) TIPOIIECIB 1 CTaHIB.
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BXinHi gaHi: mapaMeTpu 0TOYYIOUOTO CepEeAOBHINA, IIIBUIKICTh TOTOKY MOBITPS, TIOBHA TEMIIEpaTypa
Ha BXO/ll B TypOiHy, MacoBa BUTpaTa MOBITPSL.

Posrnsparorecss moBHI mapamerpu. Tpeba BH3HAUWTH ONTHMAJbHY CTYHiHb CTHCHEHHS B
KOMIIpECOpi, 110 3a0e3Mneuye MaKCUMaJIbHy pOOOTY ABUTYHA; Uil BU3HAYEHOI ONTUMAIbHOI CTYIEHI
CTHUCHEHHSI B KOMITPECOpi 0OYMCIUTH TEPMIUHI Ta KAJOPUYHI MapaMeTPH B XapaKTEPHUX PO3THHAX
JIBUTYHA Ta MOOYAYyBaTH LUKIU B p-V, T-s, i-s KOOpAMHATAX JUIS TIOBHICTIO 3BOPOTHHX IPOILECIB Ta
MIPOIIECIB 3 ypaxyBaHHSIM BTpaT (HE3BOPOTHHUX). Takoxk po3paxoBYIOTHCS IHTETpaJIbHI MapaMeTpHu
JIBUTYHA 3 3BOPOTHUMHU Ta HE3BOPOTHHUMHU IPOLIECAMH.

Po0oTy BHKOHYIOTH MpPOTArOM JECSITOTO-YOTUPHAAUATOTO THXKHIB YETBEPTOrO CEMECTpY; Ha
I’ AITHAAUATAN TWKACHb NpU3HA4YeHU# il mpuiloM. banm 3a po3paxyHKOBY poOOTYy HapaxoBYIOTb
3TIIHO SIKOCTI Ta CBOEYACHOCTI 11 BUKOHAHHS.

6. MeToau HABYAHHSA

CrnoBecHi, Ha04YHI, TPAKTHYHI.

7. Meroau KOHTPOJIIO

[ToTouHMii KOHTPOJIH (TEOpPETHYHE ONMUTYBAaHHS, BUKOHAHHS J1abOpaTOPHUX POOIT i pO3B’sI3aHHSA
NPaKTUYHUX 3aBJaHb ), MOAYJIbHUN KOHTPOIb (TECTYBaHHS 32 PO3JILIaMU Kypcy) Ta/abo miicyMKOBUH
(cemecTpoBHii) KOHTPOJIb (3UTIK/I1CTINT).

8. Kpurepii oniHioBaHHs Ta po3noAia 0aJiB, IKi OTPUMYIOTH CTYAeHTH

Tabmuus 8.1 — Posnoain 6ainiB, sSiKi OTPUMYIOTh 3100yBayi OCBITH

banu 3a ogne 3amaTTs | KimbKicTh 3aHATH Cymapna

CkyaioBi HaBYaJIbHOI pOOOTH L .
(3aBmaHHs) (3aBmanp) KUTBKICTB OauTiB

3micToBHMI MOayJb 1

AKTHUBHICTb TiJ 4ac ayAUTOPHOI poOOTH 0...0.5 8 0..4
I]il)/lgi(T)HaHHﬂ 1 3aXUCT Ta0OPaTOPHUX 0. 1 4 0.8
MoyneHuI KOHTPOb 0...30 1 0...30
3micToBHUI MOAYJIb 2
AKTUBHICTb TiJ1 4ac ayAUTOPHOI poOOTH 0...0.5 4 0...2
I]il)/lgi(T)HaHHﬂ 1 3aXUCT Ta0OPaTOPHUX 0. 1 4 0.8
MoyneHuI KOHTPOb 0...30 1 0...30
Bukonanns i 3axuct PP 0...18 1 0...18

Ycboro 3a cemecTp 0...100




Cemectp Ned

banu 3a ogHe 3ansaTra | KinbkicTh 3aHATH CymapHa

CkiaioBi HaBYaJIbHOI pOOOTH L .
(3aBmaHHS) (3aBmanb) KUTBKICTB OauTiB

3micToBHUI MOaYJb 3

AKTUBHICTb TiJ 4ac ayAUTOPHOI poOOTH 0...0.5 12 0...6
I1)3(1)/161<i(T)HaHH51 1 3aXUCT 1abOPaTOPHUX 0. 2 4 0.8
MopaynsHuH KOHTPOIh 0...25 1 0...25
3micToBHMIA MOOYJIb 4
AKTUBHICTb TiJ 4ac ayAUTOPHOI poOOTH 0...0.5 12 0...6
MoyneHuI KOHTPOb 0...29 1 0...29
I]il)/lécicT)HaHHﬂ 1 3aXUCT Ta0OPaTOPHUX 0. 1 4 0.8
Bukonanns i 3axuct PP 0...18 1 0...18
Ycboro 3a cemectTp 0...100

CemecTpoBuid KOHTPONb (icnum/3aiik) TPOBOJUTHCA y pasi BIAMOBH 3700yBaya OCBITH Bif
0aJiB MiJICyMKOBOTO KOHTPOJIIO M 3a HAasBHOCTI MOMYCKY 10 icnumy/3aniky. Ilin dac ckiagaHHs
CEMECTPOBOTO icnumy/3aiky 3100yBad OCBITH Ma€ MOXKJIMBICTh OTpuMaTu Makcumym 100 Gais.

binet ans icnuTy/3aniKy CKIagaeThes 3 8 3aMUTaHb. 3 HUX 4 3alMTaHHS — TEOPETUYHUX Ta 4

MMUTaHb — MPAKTUYHUX. 3a TEOPETUYHE NMUTAHHS MaKCUMaJIbHA KiJIbKICTh O0alliB — 5, 3a MpaKTUYHE —
20.

Tabmuns 8.2 — [llkana oriHoBaHHS: OanbHA 1 TpaaUIiiHA

Cyma Ganis 3a Bei B Or1iHKa A1 €K3aMEeHy, Kypcogo2o npoekmy (poOOTH), MPAKTUKH
HABYAJILHOI IISUTBHOCTI 1 A Y, Kvp P VP > 1P
90-100 BigminHO
75-89 Hlo6pe
60-74 3a10BUILHO
01-59 HE3a/I0BUTBHO 3 MOJIMBICTIO IIOBTOPHOTO CKJIAAaHHS

Kpumepii oyintoeannsa pooomu 3000yeaua npomsazom cemecmpy
CemecmpNe3

3aoosinvno (60-74) — mamu 3nanns i yMinHs 0151 3a0e3ne4eHHs: NPOSPAMHUX Pe3YIbmamie HAGUAHHSL.
30amu nabopamopHi pobomu, 3axucmumu po3paxyHKog8y pooomy ma MooyibHe mecmy8aHHs. 3Hamu
MepMIiuHi napamempu Cmamy, OCHO8HI MePMOOUHAMIYHI NpoyecU, PIGHAHHA CIMAH) 05 [0ealbHO20
2azy, cymiuli i0eanvbHuUX 2azig, KAJOPUYHI napamempu Cmawy, napamempu npoyecy (pobooma i
menioma, MenioEMHOCMI), nepuiuii 3aKOH MEePMOOUHAMIKY Od 3aKpumoi cucmemu, pDIiGHAHHS
Maiiepa, yuxn Kapno, ancopumm ananizy mepmooOuHamiyHo20 Npoyecy, PIBHAHHA NePULO20 3aKOHY
MepMOOUHAMIKYU OJisL NOMOKY, HOBHI NApAMEmpU, MePMOOUHAMIYHUL AHANI3 KOMNpecopie i
demaroepis, JilicHy poboma KomMnpecopia i demarnoepis, mepmoOUHAMIYHUL PO3PAXYHOK BUMIKAHHSL
2azy, weuoKicmos 38yKy, oughepeHyitinuli ma iHmezpaibHuil opocenv-epexmu. Ymimu: euzHavamu
mepmiuHi ma KANOPU4Hi napamempu CMAawy, pos3paxo8yeamiul OCHOBHI MepMOOUHAMIYHI
xapaxkmepucmuku npoyecy, epagiuno 300pasicysamu npoyecu 8 mepmMoOUHAMIYHUX KOOPOUHAMAX,
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PO3paxo8ysamu napamempu npoyecy 6UMIKaHHs, CMUCHEHHS. Md PO3ULUPEHHSL 2A3I8 8 KOMNPecopax
ma demaHoepax, suznavamu eionocHi KKJ/[ 061aonanns 3 ypaxysaHuam He360pomHOCmi npoyecis.

oope (75-89) — mamu 3nauns i YMiHHA 015 3a0e3NeUeHHs NPOSPAMHUX Pe3YTbmamie HaA8UaHHsL.
30amu nabopamopui pobomu, 3axucmumiu po3paxyHkogy pobomy ma MoOyibHe MeCmy8anHsL.
Jlooamkoso 0o 6umoe, sKi BU3HAYEHO Ol OMPUMAHHA 3A008LILHOI OYIHKU YMIMu: GU3HAUAMU
MICYENONONCEHHSA, GeNUUUHU T Odcepena mepMOOUHAMIYHOI HeegheKMUBHOCMI, 8UKOPUCTNOB8Y8aMU
mabauyi, diazpamu menio@izuuHux eiracmueocmett 0l pO3PAXYHKY MEPMOOUHAMIYHUX NPOYECIS,
PO3paxo8yeamu napamempu CymMilli peaibHux 2a3is.

Biominno (90-100) — mamu 3nanus i yMiHA 015 3a0e3NeYeH s NPOCPAMHUX pe3YIbmamie Ha84aHHsL.
30amu nabopamopui pobomu, 3axucmumiu po3paxyHkogy pobomy ma MoOyibHe MeCmy8anHsL.
Camocmitino, iibHO ma 00IPYHMOBAHO 8i0nosioamu Ha 0YOb siKke 3anumanHs Woo0o Npoyecie 8
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

3aooginvno (60-74) — mamu 3nanns i yMinHs 0151 3a0e3ne4eHHs NPOSPAMHUX Pe3YTbmamie HAGUAHHSL.
30amu nabopamopHi pobomu, 3axucmumu po3paxyHKogy pobomy ma MooyibHe mecmy8anus. 3namu
npasuno ¢as liboca, pisnanua Knanevupona-Knaysiyca, mepmiuni ma xaiopuuni napamempu
060¢azo60i  30HU. racmugocmi 80102020 nosimpsa, I-d Oiacpama 60102020 nosimps,
MepMOOUHAMIUHI npoyecu y 801020My nosimpi, yuxi bpaumona, yuxnu Ommo, Huzens, Tpunxiepa,
ix KKJ[ ma cniscmasnenns, yukiu napomypOiHHUX YCMAHOBOK, YUKIU NOGIMPAHOL ma
NapoKOMNPeCcOpPHOi XON0OULHUX YCMAHOBOK. Y MImu: 8UKOHY8amMuU pO3PAXYHKU NPOYECI8 ) BOT02OMY
noGimpi, y cucmemax 3 (hazosum nepemeopenHam, po3paxo8yeamu napamempu mepmoOUHamMivHux
YUKi8 Meniosux 08UYHI8, X0JI0OUNbHUX YCMAHOBOK MA MeNI08UX HACOCI8.

Joope (75-89) — mamu 3nanHs i YyMiHHA 0118 3a0e3nedenHs NPOSPaAMHUX Pe3VIbmamie HAGUAHHS.
30amu nabopamopui pobomu, 3axucmumu po3paxyHKogy poOooOmy ma MoOYIAbHe MeCH)8aHHs
Hooamkoso 0o eumoez, AKi 6U3HAUEHO OJisl OMPUMAHHA 3A008LIbHOI OYIHKU YMImu: cKiaoamu
Mamepianvhi, eHepeemudti OANIAHCU MA PO3PAX0B8YBAMU BeIUYUHU NOMOKIE eHepeil, AKI 8X005mb 8
pisHAnHA enepeemuuno2o banaucy, eusnadamu KK/ obnaonannsa 3 ypaxy8amHam He360pOMHOCMI
npoyecis.

Bigminno (90-100). — mamu 3nanus i yminus 013 3a0e3ne4erts nNPpoSPaAMHUX pe3y1bmamie HA8UaHHs.
30amu nabopamopui pobomu, 3axucmumu po3paxyHKosy podoomy ma MOOYJIbHe MeCmy8aHHS.
Camocmitino, 6inbHO ma 00IpYHMOBaHo 6ionosioamu Ha 0y0b sKe 3aNUMAHHA WO0O0 YUHILIE
menioeux mMawiut. Jlo0amrkogo 00 8umoe, sIKi GUHAYEHO Ol OMPUMAHHI 3A008IIbHOI Ma 000poi
OYIHKU YMIMU aHani3y8amu eHepeemuyny epexmusHicms 008iIbHO20 YUKTY MeNi080i MAWUHU.

9. IloaiTHKa HABYAJIBLHOIO KYpCY

Biosioysannsa 3aname. Pecynayis nponyckie. [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 2epagix iHOUBIOYaIbHO20 BIONPAYIOBAHHA NponyujeHux 3auamo. Okpemi nponyujeHi
3aHAmMmMA Marmos Oymu GIONPAYbOBAHT HA HAUOIUNICYIL KOHCYIbMAYII NPOMA2OM MUNCHS NICAA iX
nponycky. Bionpayroeanns sausams wiiaxom nio2omoseku 36imy 3 1abopamophoi pobomu.

Jompumannsn eumoz axademiunoi 0006pouecnocmi 3000y8auamu 0ceimu nio 4ac UBHUEeHHs
Hasuanvoi oucyunninu. I1i0 uac eusuenHs HABUANbHOI OUCYUNIiHU 3000y8aui Oceimu Marmo
00MPUMYBAMUCS  3A2AIbHONPUUHAMUX MOPAIbHO-eMUYHUX HOPM [ Npasusl NoGeOdiHKU, BUMO2
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akademiunoi 0obpouechocmi, nepedbauenux IllonodcenHsam npo akademiuHy 000pouecHicmy
Hayionanvnozo  aepoxocmiynoco  ynigepcumemy — «XapKi6CoKuti — agiayiunuul  iHCMumym»»
(https://khai.edu/assets/files/polozhennya/polozhennya-pro-akademichnu-dobrochesnist.pdy).
Ouikyemobcs, wo pobomu 3000y6auie ocgimu Oy0yms ix OpuiHAIbHUMU OO0CHIONCEHHAMU aDO
MipKy8aHuamu. Biocymuicms nocunanv Ha uxopucmaui oxcepend, @abpuxysamHs oOdicepel,
CNUCYBAHHS, 6MPYUAHHA 8 POOOMY THWUX 3000Y8a4i6 OCEiMuU CMAHOBIAMY, ale He 0OMeNCYIomb,
NPUKAAOU — MONCIUBOI  akademiunoi Hedobpouecmuocmi. Busienenus  03HaK — akademiuHoi
HedoOpouecHoCmi 8 NUCLMOSI pobomi 3000y8aua oceimu € NiOCmagow O il He3apaxy8aHHs
BUKTIAOAYEM HE3ANeHCHO BI0 Macumaonie niaziamy yu 0oMamy.

Bupiwenna xonghnixmis. Ilopsiook i npoyedypu epe2ynio8anHs KOHGIIKmMIs, nos i3aHux i3
KOpYNyiuHumu OisMu, 3iMKHEeHHAM [Hmepecis, pizHumu gopmamu OUCKPUMIHAYTL, ceKcyalbHUMU
O0OMA2AHHAMU, MIHCOCOOUCMICHUMU CIOCYHKAMU MA THUUMU CUMYAYIAMU, WO MONCYIMb GUHUKHYMU
nio 4ac HABYAMHA, A MAKONC NPABULA eMUYHOI nosedinKu pezramenmytomocsa Kodekxcom emuyHnoi
nosedinku 6 Hayionanvnomy aepoxocmiunomy yHieepcumemi « XapKieCoKuil agiayitiHutl iHCmumym»
(https.//khai.edu/ua/university/normativna-baza/ustanovchi-dokumenti/kodeks-etichnoi-povedinki/).

10.MeToanuHe 3a0e3nevyeHHs Ta ingopmauniiiHi pecypcu

[ligpy4yH¥Ky, HaBYATbHI MOCIOHUKYU, HABYAIBHO-METOANYHI MOCIOHUKH, KOHCTICKTH JIEKIIii,
METOANYHI peKOMEeHAalii 3 MPOBEACHHS J1abOpaTOPHUX POOIT TOIIO, SKI BUAAHI B YHIBEpCHUTETI
3HAXOAATHCS 3a MOCHUIAHHSIM:

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

11.PexomengoBaHa jJiTeparypa
ba3oBa
1. bynangpa, O. ®. TexHiyHa TepmoauHamika: Migpyy. 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. TepmoanHamika i TennoobmiH. Y. 1. TexHiyHa TepmoagmHamika [TekcT] :
KoHcn. nekuin / K. C. EnipaHoB. — XapKiB : Hal,. aepokocm. yH-T im. M. €. }yKoBCbKOro
“XapkiB. aBial,. iH-T”, 2021. — 96 C.
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4. €nidaHos, K. C. TexHiuHa TepmoanHamika. HaBuyanbHMI NOCIOHUK A0 nabopaTopHUX pobit
3a AucumnniHoto «TexHidyHa TepmoanHamika» [Tekct] : K. C. EnidaHoB.— Xapkis : Hau,
aepoKocM. YH-T im. M. €. JyKkoBcbKoro “Xapkis. asiay, iH-1”, 2021. - 85 c.

5. €EnidaHos, K. C. TepmoagnHamika i TennoobmiH. HaB4anbHMN NOCIOHMK A0 BUKOHAHHA
po3paxyHKoBux pobiT [Tekct] / K. C. EnidaHos, M. B. AMbposkeBud. — XapkiB : Hau.
aepoKoCM. YH-T im. M. €. JyKkoBcbKoro “Xapkis. aBiay, iH-17, 2022. - 129 c.

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

Jlomomixkna

1. Mpuxogbko M. A., Tepacumos I. I. TepmogmHamika Ta Tensonepegayva. HaByanbHUMN
nocibHukK — PisHe: HYBIT, 2008. — 210 c.

2. KOHCNEeKT nekuii 3 TepmoauHamikn /Ykn.: TenbHun A. M., Kasepa O. /1. — [loHeLbK:
DoHHTY. —2010. -58 c.

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

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

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



