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1. Onuc HABYAJLHOI JAUCHHUILIIHU

lany3p 3HaHb, HanpsM Xapakrepuctuia
HaiimenyBanus LAty » Hatp HaBYaJIbHOI JUCIUAILIIIHA
e — MiATOTOBKH,  OCBITHBO
kBasTiiKaliiHUI piBEHb Henna dopma | 3aouHa popma
HaBYaHHS HaBYaHHS
KinpkicTh KpenuTiB —3 Hanpsim miaroroBku
“Tipnuymeo” BubipkoBa aucuuruiiHa MUKy
3arajbHOI M1rOTOBKU
Monynis — 1 Pixk minroroBku:
3MiCTOBUX MOJYJIB — 2 2-i ’ 2-
[nnuBinyansue
HayKOBO-/IOCITiTHE Cemectp
3aBIaHHS  BIJICYyTHE
3arajbHa KiJIbKiCTh 4-i | 4-it
roguH — 90 Jekmii
16 ron. | 6 rox.
IIpakTuuni, ceminapcbKi
) 24 ron. | 6 roz.
OCBITHBEO- -
e e o JladopaTropni
kBasTi(ikamiifHu piBEHb:
oaxanaep _
Camocriiina po6ora
50 rop. 78 ron.
InauBinyanbHi 3aB1anHs:
Bun kouTpoto: 3anik

2. MeTa Ta 3aBJaHHA HABYAJILHOI JUCIUILIIHA

Meta — BUBYCHHS (pI3MIHUX SBHII, TIOB’I3aHUX 3 IEPETBOPEHHSAM TEILJIOTH B
po0OTy 1 poOOTH B TEIUIOTY B TEIJIOBUX MAIlIWHAX (MMApOBUX 1 ra30BUX TypOiHAX,
JBUTYHAX BHYTPINTHBOTO 3TOPSHHS, XOJOAMIBHIX MAIlIMHAX )..

3aBaaHHs — Y pe3ysibTaTi BUBUCHHS HABYAJIBHOI JUCITUIUIIHU CTYJICHT
MOBUHEHAOCSITTH YITKOTO YSBJIEHHS Mpo (I3UYHY CYTh SIBUII Ta MPOIIECIB, YMITH
PO3B’SI3yBaTH KOHKPETHI 3aJlaul 3 Kypcy 13 BpaXyBaHHSIM OCTaHHIX JIOCATHEHb
HAyKMB I[1{ TaTy31 Ta EKOHOMIYHOI BUTO/IH.

BuBuenns  gucnmmuiian  “TepmoamHamika”  0a3yeThCs Ha  3HAHHI
3araJIbHOOCBITHIX 1 3arajbHOIH)KEHEpHUX JUCIUIUIIH. BoHa € 06a3oBoro s
BUBYCHHSPSTY TUCIMIUITIH CIIEeIaIbHOCTI.

Jlst MaiiOyTHIX CHEIIaNiCTIiB crnemiaibHOCTI Po3poOka pomoBUI] KOPUCHUX
KomaJiuH Ta Mapkuieiepcbka crpaBa OCOOJIMBE 3HAYEHHS MAalOTh MHUTAHHSA,
MOB’s13aH1 3 yJIOCKOHAJICHHSM TEIJIOBUX JBUTYHIB, MIABUIICHHIM K.K.JI. IIIXOM
BUOOPY ONTUMAIBLHUX TEPMOJIUHAMIYHUX ITUKIIIB, HAUOUIBII paIjloHaJIbHUX
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TEIJIOBUXCXEM Ta IMapaMeTpiB poOOYOro Tija.

CydJacHU# pO3BUTOK TEXHIKA HEMOXJIMBUH O€3 ITiIBUINICHHS €KOHOMIYHOCTI 1
3MCHIICHHS] TOKCHYHOCTI BIAMPAIlbOBAaHUX Ta3iB EHEPreTUYHUX YCTAHOBOK,
0COOJIMBOJIBUTYHIB BHYTPIITHROTO 3ropanHs (B3).

TepmoauHaMika BUBYA€ 3aKOHOMIPHOCTI B3a€EMHHX MEPETBOPEHb TEIUIOTH U
poboTH sk MBOX (hOpM TIepeaadi eHeprii MiX TUTaMH.

[Ipeamer “Tepmoaunamika” 0a3yeTbCsi HA BUKOPUCTaHHI 3HAHb 1 MOJIOXKEHb
BIIMOBIAHUX PO3AUTIB MaTeMaTWku, (izuku. B cBoro yepry, Horo BHUBYCHHS
JIOTIOMOKE CTYJICHTaM CTapIIUX KypCiB OLIBIN ACTAIBHO 1 TIIMOOKO 03HAHOMHUTHCS
3 IPUHLUIIAMHA POOOTH JABUTYHIB, 1X EKOHOMIYHUMH PEKUMAMHU Ta 1H.

3MICT HaBYaJbHOI JUCIHUINIIHA HaNpaBlICHUH Ha (QOpMyBaHHS HACTYIHUX
KOMIIETEHTHOCTEM, BH3HAUCHHX OCBITHBO-IPO(dECiiiHOI0 TporpamMoro «[ ipHHUIITBOY»
crietiasibHOCT1 184 «'ipHHUIITBOY:
3K7. 3naTHICTH BUMTHUCS 1 OBOJOIIBATH CYYaCHUMH 3HAHHSMU;

CK3. 3parHicTh 10 BHUKOPUCTAHHS TEOpid, MPUHIMIIB, METOAIB 1 TMOHATH
(yHIaMEHTAIBHUX 13araJIbHOIHXEHEPHUX HAYK [ IPpO(dECiiHOT TiIBbHOCTI.

OTpuMaHi 3HaHHS 3 HaBYAJIbHOI JUCLUIUIIHUA CTaHYTh CKJIaJ0BUMHU HACTYITHHUX
NPOrpaMHHUX pe3yJbTATiB HaBUaHHS 3a cremianbHicTio 184 «[ipHunTBOY:

PHS. 3acTtocoByBaTu METOJIM MaTeMAaTHUKH, (D13UKH, XIMii, 3aTalIbHOIHKEHEPHUX HAYK
JUIsL pO3B’A3aHHS CKJIAJHUX CIELIaI30BaHUX 3a/lad TIPHUIITBA, PO3YMITH HAYyKOBI
MIPUHILUIM TEOpii, Ha SIKMX 0a3yrOThCS BIJAMOBIIHI METOAM, 00JAaCTI X 3aCTOCYBaHHS
Ta OOMEKCHHS;

3. Iporpama HaBYAJBLHOI AMCHUILIIHH
Moayas 1. Tepmoannamika
3micToBuii MoayJb 1.

Tema 1. Ocnoeni napamempu cmamny. Pisnoeasricnuii i HepieHOBAIHCHUIL
cmanu. OCHOBHI TlapaMeTpu CTaHy poOodoro Tina. BumipioBaHHS THCKY rasiB.
PiBHOBa)XHMI11 HEPIBHOBAKHUW CTAHHU.

Tema 2. Ioeanwni 2azu.

[TonsTTs TIpO 1m€anbHU Ta3 Ta Woro piBHSHHS. ['a3oBa crana. Bukopucranus
p-V niarpamu. OCHOBHI 3aKOHM 1JeaJlbHMX Ta3iB. 3aKkoH ABorajapo. PiBHSHHS
CTaHy JIJIsl OJTHOTO KUJIOMOJIS 1/I€JIbHOTO Ta3y. YHIBepcalibHa ra3oBa cTaja.

Tema 3. Buympiwinsa enepzia ma enmanvnisa pooouozo mina. Tennoemnuicme.

BuyTpimHs eHepris Ta eHTadbMiss pobodoro Tima sAKQYHKIT CTaHy.
TenmoeMHICTh 17€aIbHUX Ta3iB: OCHOBHI O3HA4Y€HHS,ICTUHHI Ta CepeHi

TETUIOEMHOCTI, TEIIOEMHOCTI 1300apHa Ta 130X0pHa. B3aeM03B’SI30K MiX pi3HUMHU
BUJAMU TEIJIOEMHOCTEH.

Tema 4. I'azo6i cymii.

[Tonsarts mnpo ra3zoBi cywimi. [lapmianekHuii THCK 1 3BeACHUH 00°eM

KOMITOHEHTIB.
3akon [anbtona. Cknax cywmimn. TemIOEMHICTh Ta30BOi CyMIlli.
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3micToBuil MoayJb 2.

Tema 5. Illepuwiuii 3aKkon mepmoOuHamiKu.

Ilepmuii  3akoH TepmoauHamiku. Termora 1 pobora. Ilepmmit  3akoH
TEPMOJIMHAMIKM SIK YacCTHHA 3arajlbHOr0 3aKOHY 30€peKeHHsS Ta IMEpPETBOPEHHS
e”eprii. Pobota 3minu 06’emy pobouoro Tina. ['padiune 300paxeHHs podotu B p-
V KoopauHaTax. AHAJITUYHUA BHpa3 MEPIIOTO 3aKOHY TEPMOJIMHAMIKU Ta HOTO
(dopMyTtOBaHHS.

Tema 6. Ochoeni mepmoounamiuni npoyecu ideanbHUx 2asie.

[Tonarts mnpo TepMoauHaMmiuHHil mporec. TepmoauHamiyHa OOOPOTHICTH
npolieciB. 300paxkeHHsT 000POTHUX TIpolieciB Ha Jiarpami. PoboTta B mpsimomy 1
3BOPOTHOMY Ipoliecax. 3arajibHi MOHATTS PO OCHOBHI TEPMOJUHAMIYHI MPOIIECH:
130XOpH1, 1300apHi, 130TepMivHi, aaiabdaTHI, IOJITPOIHI; iX aHaJITHYHE Ta
rpadiyHe JOCTIPKEHHS B CHUCTEM1 KOOpAWHAT. PIBHSHHS MPOIIECiB; 3aJ€KHICTh
MK TOYaTKOBUMHM Ta KIHIEBUMH MapaMeTrpaMud mporeciB. OOYHCIIeHHS
KUIBKOCTI Teruia Ta poOOTH, 10 OepyTh y4dacTh y Ipolieci. 3HaXOIKEHHS 3MIH
BHYTPIIIHBOI €HEPrii. Y3aralbHIOI0UE 3HAUEHHS MOJITPOITHOTO MPOLECY.

Tema 7. /lpy2uit 3aKkon mepmoouHamiKu.

[TonsATTs mpo TepmoauHaMiyHui mUKA. [Ipsmi 1 3BopoTHI mukian. OO60poTHI |
HEe000pOoTHI HUKIH. EQekTuBHICTE 000pOTHUX HUKIIB. OCHOBHI (POPMYITFOBAHHS
apyroro 3akoHy tepmoauHamikd. [{ukn Kapuo. Teopema Kapno. Entpomis.
Jliarpama imeanbHOrO rasy. 300pakeHHsS Ha Jiarpami MigBEIEHOIO, BiABEIESHOIO
Ta KOPUCHOTO TeIjIa MPSAMOTO W 3BOPOTHOTO IUKIY. 300pa)keHHs Ha jaiarpami
OCHOBHHXIIPOIIECIB 11€aJIbHOTO ra3y. 3MiHa €HTPOITi B 000POTHUX 1 HEOOOPOTHUX
npouecax. dizuyHa cyTh eHTporii 1 ekceprig Teriaa. PoOOTO3MaTHICTh CHCTEMH.
Piustaast  I'yi- Cromonu.  AHamiTUYHE  BUPaXKEHHS  JAPYroro  3aKOHY
TepMoArHaMiku. CTaTUCTUYHHUI XapakTep Jpyroro 3aKOHY TEPMOJIMHAMIKH.
Ominka y3araiabHeHb Kiaysiyca 110710 3pOCTaHHS €HTPOIIi.

Tema 8. TepMoauHaMIYHI UKW TEIUIOBUX JABUTYHIB BHYTPIIIHBOTO 3rOpaHHs
(AB3).

3aranpHi nonoxkeHHs. TepmoaunamiuHi ukian JIB3 3 i30xopHuM, 1300apHUM
Ta 3MIIIAHUM IMIJIBeICHHSIM Termia. ['padiuHe 300pakeHHS LMKIIB y CHUCTEMI
KOOpJMHAT. XapaKTepUCTUKA LIMKIIB, BU3HAYCHHS MapameTpiB poOOYOro Tijga B
XapaKTepHUX TOYKax IMHUKIYy. TepMiuyHWA K.K.Ja. TUKIy. [lOpiBHSAHHA ULHKIIIB
MOPUTHEBUX JABUTYHIB.

3micToBuii Moay.ab 3.

Tema 9. IlukJn ra3oTypoiHHUX YCTAHOBOK.

[TpuHimno 1 cxema poOOTH Ta30TypOIHHOI ycTaHOBKHU. I{UKiau ra3oTypOiHHUX
YCTaHOBOK 3 1300apHUM Ta 130XOPHUM IT1IBEJICHHSM TEIIa, 3 pEreHepalli€lo.

Tema 10. Boasina napa.

OcHoBHi o3HaueHHs. ['amy3i 3actocyBaHHs BonasHOI mapu. Jliarpama BOJSHOI
napu. [lotpiitHa Touka. I[lapamerpu BoasHOi mapu. iarpama TS mis BoasiHOL
napu. TepMoauHaMIuHI IPOLECH 3MIHU CTaHy BOJSHOI MapH.

Tema 11. TepmoanHaMiyHi HUK/IM IAPOCHIOBI YCTAHOBOK.
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Haitnpocrima cxema mnapocwioBoi ycraHoBku. [lukn KapHo mapocunoBoi
YCTaHOBKH 1 MOTO HEAONIKU. TeopeTuyHUIl UK MapOCUIOBOi YCTAHOBKH - ITHKII
Penkina. TepMmoaumHamiuHUN K.K.J. IUKIy HapOCHJIOBOT YCTaHOBKU. Brmus
napaMeTpiB Mapu: MOYATKOBOTO THUCKY, MOYATKOBOi TEMIIEpaTypH, KiHIIEBOTO
TACKYy Ha TEPMIYHUH K.K.J. ycTaHOBKW. [Ilnsixw migBUIEHHS EKOHOMIYHOCTI
TEOPETUYHOTO LHAKIYy  TApOCWIOBOI  YCTAaHOBKH. Huknu aTOMHHX
TEIUIOCHEPreTUYHUX yCTAaHOBOK. llukmm ycranoBkum 3 MI/I-reneparopamu.
Meroau Ge3nocepeIHLOTO MEPETBOPEHHS TEIJIA B €JIEKTPUUHY €HEPTiIO.

Tema 12. Hukau X0J0AMIBLHUX YCTAHOBOK.

3BopotHuil 1uka Kapro. [TOHATTS npo XOJI0aUIbHI YCTAHOBKU. XOJOAUIBHUM
koedimient. I[luxn mnoOBITpsiHOI KoMIpecopHOi ycTraHoBkH. [lukn mapoBoi
KOMITPECOPHOT ~ YCTaHOBKH. AOCOpOIIHI Ta MapOEKEKTOPHI  XOJIOAMJIbHI
YCTaHOBKHU.

4., Ctpyktypa (TeMATHYHHUH IJIAH) HABYAJbLHOI TUCHHMILIiHH

Ha3zBu 3MicTOBHX MOAYIIIB 1TEM Kinexictes rogua
JneHHa popma 3ao4yHa opma
yCbO- Y TOMy 4ncai YChOTO Y TOMy umcai
ro | n | Il |maq iax | c.p. a| o | mab | iHA | c.p.
1 2 | 3|45 6| 7| 8 |9/10f 11|12 13
Mopnyas 1
3micToBuii MmoayJsb 1
Tema 1. OcHoBHI mapameTpu 7 212 |- - 3 8 2| - - - 6
crany. PiBHOBaXHHUH 1
HEPIBHOBAKHUMN CTaHU.
Tema 2. Ineansui rasu. 7 112]-| - 4 8 - 2 - - 6
Tema 3. BHyTpinHs eHepris Ta 7 112]-| - 4 6 - - - - 6
eHTaJIbIlig poOoYOoro Tijia.
TennoeMHiICTb.

Tema 4. I"a30Bi cymiri. 8 212 |-| - 4 6 - - - - 6
Pazowm 3a 3micTroBuM Moaysiem 1 29 6| 81-| - 15 28 2| 2 - - 24
3micToBuii MOyJIb 2
Tema 5. [Ilepmmii 3akon | 7 212 |-] - 3 8 -1 2] - - 6

TEPMOIMHAMIKH.

Tema 6. OcHOBHI 7 112]-| - 4 8 2| - - - 6

TePMOIMHAMIYHI TIPOIIECH

17IeaTbHUX Ta31B.

Tema 7. [Ipyruii 3aKoH 7 112]-| - 4 8 -1 2] - - 6

TEPMOIUHAMIKH.

Tema 8. TepmoannamiuHi 6 112]-| - 3 6 - - - - 6

LUKJIU TETIOBUX JBUTYHIB

BHYTpIIIHBbOTO 3ropanHs (/IB3).

Pazom 3a 3micToBUM Moaysem 2 27 5|1 8- - 14 30 2| 4 - - 24
3micToBuii MoayJIb 3

Tema 9. [{uxim razoTypOiHHHX 9 2| 2| - 5 10 | 2| - - - 8

YCTaHOBOK.

Tema 10. Bonsna nmapa. 9 11 2)-| - 6 8 - - - 8
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Tema 11. TepmoguHamiuHi 9 11 2)-| - 6 6 - - - 6
IIUKJTM TIAPOCUIIOBIN YCTaHOBOK.
Tema 12. [luxau XoI0aMIBHUX 7 11 2)-| - 4 8 - - - 8
YCTaHOBOK.
Pazom 3a3microBummonynem 3 | 34 | 5| 8 | -| - | 21| 32 |2] - | - -1 30
Yevororooua | 90 | 16| 24| -| - | 50 90 |6] 6| - - | 78
5. Temu npakKTHYHHUX 3aHATH
Ne Hazpa Temu Kinpkicth
3/m TOJIUH
1 OcHOBHI apaMeTpu cTaHy pobodoro Tina. BuMiproBaHHS TUCKY 2
rasis.
2 I"a3oBa crana. Bukopucranus p-v niarpamu. OCHOBH1 3aKOHU 2
1I€aJIbHUX ra3iB.
3 BHyTpiHs eHepris Ta eHTajbis poO0Yoro Tija K GYHKIIII CTaHy. 2
TeruioeMHICTh 11eajIbHUX ra3iB
4 [Tonsarts mpo raszosi cymimnii. [TapuiansHuii THCK 13BeeHUM 00’ €M 2
KOMITOHEHTIB.
5 [Nepmmii 3akoH TepmoauHamiku. Terora i podora. 2
6 [TonsarTs mpo TepMmonuHamiuHuii npouec. TepmoauHamiuHa 2
000POTHICTH IPOLIECIB.
7 [Tpsimi 13BopoTHI UKIA. OOOPOTHI i HEOOOPOTHI LIUKJIH. 2
EdexTuBHICTh 000POTHUX IUKIIB.
8 Tepmonunamiuni nuknu JIB3 3 130xopHUM, 1300apHUM Ta 3MILIaHUM 2
MiBECHHSM TerIa.
9 [uknu ra3oTypOIHHUX YCTaHOBOK 3 1300apHUM Ta 130XOPHUM 2
MiJIBEJICHHSIM TeIljIa, 3 pereHepali€ro.
10 I"amy3i 3acTocyBaHHs BoAsHOI napu. [liarpama BoJsiHOT napu. 2
11 [uxn KapHo mapocuioBoi ycTaHOBKH 1 HOTO HETOJIKH. 2
12 3BopoTtHui K KapHo. [ToHATTS Ipo X0JI0AMIbHI YCTaHOBKH. 2
Pazom 24

6. 3aBnaHHs A5 caMOCTiiiHOI podoOTH

PiBHOBa)kHUI 1 HEPIBHOBa)KHUI CTaHHU.

PiBHSIHHS cTaHy TSI OAHOTO KUTOMOJIS 11€aIbHOTO Ta3y. Y HiBepcalbHa
ra3ona craja.

B3aemMo03B’ 5130k MIXK PI3HUMH BHJIaMH TETUIOEMHOCTEH.

TennoemHicTh ra30B01 CyMillIL.

AHamTUYHUHN BHpa3 MEPIIOro 3aKOHY TEPMOJMHAMIKH Ta HOTo
(dbopMyItoBaHHS.

PiBHSIHHS TIPOIIECIB; 3aJIEKHICThP MK IMMOYAaTKOBUMH Ta KIHIIEBUMH ITapaMeTpaMHu IPOIIECIB.
OOumcneHHs KUTBKOCTI Tela Ta poOOTH, M0 OepyTh y4yacTb y HpoIleci. 3HaAXOKEHHS 3MiH
BHYTPIIIHBOI €HEPTii.

Y3arajapHI00u€e 3HaU€HHS MOJTITPOITHOTO MPOIIECY.

Piussaas [yi-Ctomonm. AHamiTHYHE BUPAKEHHS JPYroro 3akOHY TEPMOAMHAMIKH.
CraTHCcTHYHUI XapakTep APYroro 3akoHy TepMmoauHamiku. OuiHka y3aranpHeHb Kiaysiyca
IIOZI0 3POCTaHHS

EHTPOITII.
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[TopiBHAHHS IMKJIIB TOPLIHEBUX IBUTYHIB.

Huknu T1a30TypOIHHHUX YCTAHOBOK 3 1300apHUM Ta 130XOPHHM
TiJIBEICHHSIM TEIUIa, 3 pereHepalli€ero.

TepmoanHamiuHi TPOIECH 3MIHM CTaHy BOJISHOI MApH.

[uknu aTOMHUX TEIUIOEHEPTeTUYHUX YCTaHOBOK. L{MKIM ycTaHOBKH 3
MI [I-reneparopamu. Metoau 0€3MOCepeHROTO TIEPETBOPEHHS TEIUIaB €ICKTPUIHY CHEPTIIO.

AOGcopOI1iiiHi Ta TapOEKEKTOPHI XOJIOIUIBHI YCTAHOBKH.

/. InauBinyanbHi 3aBaHHA

[HauBiIyanbHEe HayKOBO-IOCHIHE 3aBJaHHS MOXKE OTPUMATU KOKHHUU CTYJEHT (3a
OakaHHSIM) 3 METOIO IMIABUIIEHHS KUIBKOCTI HAaOpaHuXx OariB.
8. Meroau HaBYaHHSA
MeTtoau HaBYaHHS:
1. cnoBecHi — J€KIIisl, MOSCHEHHS, PO3MOBIIb, Oecijia, IHCTPYKTAXK;
2. HA0YHI — CIIOCTEPEKEHHS, LIIOCTpalisd, AEMOHCTpAIlid,
3. MpaKTUYHI — BIPaBH, MPAKTUYHI POOOTH, PO3PAXYHKOBI POOOTH.

9. MeTtoau KOHTPOJIIO

MeTo KOHTPOJIIO Ta KpUTEPii HOTO OI[iHIOBAHHS Kitbkicts
OairiB
[TucemMoBa KOHTpOJIEHA POOOTA: max 30

— IIOBHA BIIOBIiAL HA BC1 3alIMTaHHS 25
— MOBHA BIJIMOBIIb HA BC1 3alUTaHHs, KPIM OJIHOTO, Ha sSIKeJIaHa YaCTKOBA

BIAMIOBIAL 20
— Ha OJIHE 3aIMTAHHS BiIIOBib BiACYTHS 17
— Ha JIBa 3aITUTaHHSA BIATIOBIAb BIICYTHS 15
— naHa BiAMoBinp jwme Ha 1 3anmuTanHs S-7
— He3aJ0BUILHI BIAITOBII HA BC1 3alTUTaHHS 0

Ipumirka. [luceMoBa KOHTpOIBHA poOOTa MO TEOPETUYHOMY MaTepially MOXe 3aMiHIOBaTUCh YCHUM
ONIUTYBAHHAM I10 AaHii TeMi a00 MPOXOKEHHSIM TECTOBHUX 3aB/JaHb

10. Po3moaia 60aJiiB
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[TlincymkoBa (3aranmpHa) OIlIHKA 3 HABYAJbHOI JUCHUIUIIHU € CYMOIO
PEUTUHIOBUX OIIIHOK (0atiB), oJepKaHuX 3a OKpeMi (OpMHU HaBYAIBHOI JiSIILHOCTI,
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0 OIIIHIOIOTHCS. MakcuMaiabHy KIIBKICTh OaiiB, SIKY MOXE OTPUMATH CTYIEHT
MPOTATOM BUBYEHHS TUCIUILIIHU (32 CEMECTp), 3a MOTOYHE TECTyBaHHs, MOAYJbHI
KOHTPOJIbHI pOOOTH, BUKOHAHHSI MPAKTUYHHX 3aBAaHb — cTaHOBUTH 100 OaiB.

[Ikana oiHIOBAaHHSA

3a 1mKajior Ex3zamen 3amik banu
A Binminao 3apaxoBaHO 90-100
(B: Hobpe 3apaxoBaHO 32::3
D 3a10BLILHO 3apaxoBaHO 64-73
E 60-63
FX He3a108ibHo He 3apaxoBano 35-59
F He 3apaxoBano 0-34

11. PexomeH0BaHa JiTepaTypa:

OcHoBHa

1. bakka M.T., Pequuns 1.C., Pequuie B.C. OcHOBU TepMOJIUHaAMIKU B
ripaunTBi. ->Kutomup: XKITI, 2000.-210 c.

2. XonomeHtok M.B. «Tepmonunamika Ta Terionepeaadya» HaBy. Mocio.

/M.B. Xonomentok; Ham. TexH. yH-T. «JlHimpoBchka momitexnikay. — J. : HTY
«AIT», 2019. — 280 c.

3. bynsaunapa, O.®. TexniuHa TepMOJIUHAMIKA  TMIAPYY. JJISI CTYJ. CHEPT.
CIeIl. BUII. HaBY. 3aK]. — 2-¢ BU., BuTIp. / O.®. bymsaaapa. — K. : Texnika, 2006. —
320 c.

4. bynsuapa, O.®. 30ipHUK 3a/1a4 3 TEXHIYHOI TEPMOJAMHAMIKU : HaBY.
noci6. /O.®. bynsuapa. — K. : HYXT, 2015. — 394 c.

JlomomixxkHa

1 Xonomentok M.B., Camycs B.l. Tepmoaumnamika : HaBYaJbHUN
nociOuuk Har. ripn. yu- . — JI.: HI'Y, 2017. — 106 c.

2. Manumes B.B., Kperos B.B., I'maaka T.M. TexHiuHa TepMoJIMHaMiKa

Ta TeIyionepeaaya . HaB4. MOCIO. Jig CTYJEHTIB 1HXEHEPHUX CIelliaJbHOCTeN
JCHHOI 13a04yHoi ¢opMm HaBuanHs / K.,2015. — 258 c.

12. Indopmaniiini pecypcu B iHTepHeTi:

12. http://www.nbuv.gov.ua/
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