MIHICTEPCTBO OCBITHU I HAYKHU YKPAIHU
HAILIOHAJIbHUM YHIBEPCUTET KOPABJIEBY JIYBAHHS
IMeH1 aaMipana MakapoBa

MAIIUHOBY AIBHUA HABYAJIbHO-HAYKOBUWM IHCTUTY T
KA®EJIPA TEXHIYHOI TETIJIO®IZUKHU I CYTHOBUX ITAPOBUPOBHUX
YCTAHOBOK (TT I CITY)

Kog PHITJ] T72613

s1TH P 5 d ' Vel Th i
S e 3AUBEP/KEHO
0-
NN
éﬁe I L]
e [] TaAl
- 152 D IRABVIK S S
2= s E <=  Cepriii CJIOBOJISIH
= (R !
-~ 'S; * 5
%9, %

RO ”'H““ o‘\“\\,‘\k
02066752

POBOYA ITPOI'PAMA HABYAJIBHOI JUCHUILITHA
Program of the Discipline

Texniuna TepMoanHAMIKA
TECHNICAL THERMODYNAMICS

piBeHL BUMINIOT OCBITH.  meprmii (0akamaBpChKuii)

TUTT TACTIATITIHA® ohor’grknra

MOBa(M) BUKJIQJaHHA.  YKpaiHChbKa

Muxkonais — 2024



PoGouya mnporpama HaB4anabHOi AuCUMILIIHM "TexHiuHa TepMoiMHaMika" € OIHIEKO i3
CKJIaZIOBHX KOMILIEKCHOI MIAroTOBKH (axiBuiB raiy3i 3HaHs 14 Enextpudna imxenepis 144
"TennoenepreTvka" ocBITHBOI porpamu "TermnoenepreTuka”.

" /5" 03 2024 poky. 18c.

Po3po6Huk:
Kysuenos B. B., nouent xadenpu TT 1 CITY, kana. TexH. HayK, AOLEHT,.

ITpoext poGouoi mporpamM HaB4YanbHOI AUCUUILIIHM "TexHiYHA TepMOAHHAMIKA"
Y3TrOJDKEHO 3 rapaHTOM OCBITHBOI Iporpamu " TemnoeHepreTrka".

["apaHT OCBITHBOI IPOrpaMH W IOpiit IITATIOBAJIOB
KAHJI. TEXH. HayK, TOLEHT

ITpoekt pobGouoi nporpamy HaBYaBHOI JUCUMILIIHK "TexHiuHa TepMoOaHHAMIKA"
po3risHyTO Ha 3aciiaHHi kadenpu TexHiuHOl TerUIOPI3MKH 1 CYAHOBHX IApOBHPOOHHUX
YCTaHOBOK

potokon Ne { six « i$» 05 2024 p.

3aBinyBau kadeapu % Z Bopuc JIMUMO

[IpoekT pobGo4oi mnporpamMu HaBuadbHOI AMcHHUIUIIHM "TexHiyHAa TepMoAuHamika"
po3risiHyTo HaB4anbHO-METONMYHOIO pazold MaimuHoOyJIBHOTO HaBYaJIbHO-HAYKOBOTO

IHCTUTYTY
Iporokon Ne 2 Bin« /S » 0§ 1/\ 2024 p.
I

INonosa / Cepriiit CEPBIH

[Ipoext pobouoi mnporpamu HaB4Yaublpi aucuurulind "TexHiyHa TepMoAMHAMiKa "
NOrOXKEHO 3 HAaBYAIBHHM BLIILJIOM

HavaneHuk Bigainy Awnnpiit JABAPTKABA
p :

PoGoua mnporpama HaBuanbHOi "TexHiuHa TtepMoauHamika" 3arBepmkeHo HauanbHO-
Meroan4HO pano HYK
ITpoToxomn Ne ﬁ Bin«ZY »  ©S~ 2024 p.

o -
Tonosa HMP Hg&,%féebrm CJIOBOJISIH

e O/

- © HYK, 2024



2 7o )% | S PP P UPPPRPPUPRPRN 4
1. OIC HABYATTBHOT JTUCIIHATIITIHI . ... vvveeeesereeeeereeeeeseeesssseeeessseeessssesssssssesnsssesannns 5
2. MeTa BUBUCHHS HABYATBHOT JUCITUATIIIIHHM ... .vveeeeveeeeeevreeeeereeeeenreeesnsaeesssseeennnns 5
3. [lepemyMOBU TSI BABYCHHS JUCTIHTIITIHH ....ccuvveeereeenereennreeeneeeenneenseeesnseesnseeenes 5
4. OqiKyBaHI PE3YJIBTATH HABUAHHS .......uveeeeerreeeeereeeeereeeensseeesisseeessseesssssessssseeeans 6
5. [Iporpama HABYATBHOT JUCTIUTITIH ... .vveenereenereeenreeeneeeensseesnseesnseesseeenseesnsseens os 6
6. MeTou HaBYaHHS, 3aCO0H J1arHOCTUKH PE3yJIbTaTiB HABUAHHS Ta METOMIB iX
JIEMOHCTPYBAHHS ....vvvvvieeeeeiivieeeeeesirueeeeeassssaeeeeassssesesssssssseesesssssseessssssssesesesssssseens A3
7. ®OpMHU MTOTOYHOTO Ta MIACYMKOBOTO KOHTPOIEO ...ccuvveeenrreennreesnveeanereenseeennneens 13
8. Kputepii OLIHIOBAHHS PE3YIBTATIB HABUAHHS .....vveeeveeenrreennreeareeeeneennseennneens 17

9. PexoMeH10BaHI JKEPEIa THDOPMAIIIT .....eeeeevreeeeiiieeeiiieeeiieeeeiveeeeveeeeeeveee e 17



BCTYII

AHoOTalisA

HNuctumtina  «TexHidHa TepMoaMHAMIKa» BHUBYA€  3arajbHi  IOHSTTS,
BU3HAYEHHS 1 3aKOHM PIBHOBa)KHOI TEPMOJWHAMIKH, OCHOBHI CIiBBITHOIICHHS IS
MOJIITPOITHUX MPOIIECIB; MAaTEMAaTUYH1 METOIU OTPUMAHHS TU(EPEHIIATIbHUX PIBHSHD
TEPMOJIMHAMIKH; METOJIM TEPMOJAMHAMIYHOTO JOCTI/DKCHHS MPSMUX 1 00OpOTHUX
ra3oBUX 1 MapOBHUX IHKJIIB; METOJIU aHali3y €(EeKTHBHOCTI IUKIIB TEIIOCUIOBUX
YCTaHOBOK.

DopMyIOThCS 3HAHHS [ BAKOHAHHS 1HKEHEPHUX PO3PaXyHKIiB MEPETBOPCHHS
TEMJIOTA B MPSMUX IUKIAX TEIJIOBUX JBUTYHIB 1 OOOPOTHHUX IHKJIAX XOJIOIUIBHUX
MaliMH 1 YCTAHOBOK; BHUKOHAHHA PO3pPaxyHKIB MaKCHUMajbHOI  (MEXEBOT)
Ipare3aTHOCTI MOTOKY 1 TEIJIOTH, BEIIMYMHU HEOOOPOTHHX BTpPAT y peaJbHOMY
UK ¢ TIOCTIOBHUM aHaji30M; BUKOPHUCTAHHS JJII PO3PaxXyHKIB BiAMOBITHUX
TaOJIUIIb 1 JTlarpaM TEPMOJAMHAMIYHUX BIACTUBOCTEN pOOOUYUX TiI.

Kaw4oBi caoBa: Ttemnora, poOora, TEPMOAMHAMIYHUKM TpPOLEC, ITUKII,
JiarpaMa cTany

Abstract

The discipline "Technical Thermodynamics" studies the general concepts,
definitions and laws of equilibrium thermodynamics; basic relations for the
polytrophic processes; mathematical methods for obtaining differential equations of
thermodynamics; methods of thermodynamic study of direct and reversible gas and
steam cycles; methods of analysis of the efficiency of cycles of heat and power
plants.

The knowledge i1s formed to perform engineering calculations of heat
conversion 1n direct cycles of heat engines and reversible cycles of refrigeration
machines and plants; performing calculations of the maximum (limit) work of flow
and heat, the value of irreversible losses in a real cycle with a sequential analysis; use
for calculations of the relevant tables and diagrams of thermodynamic properties of
working bodies.

Key words: heat, performance, thermodynamic process, cycle, flow diagram.



1. OIIUC HABYAJIBHOI JUCHUILIIHA

["airy3b 3HaHB, CHIEIiaTbHICTD (OCBITHS

XapakTepucTHUKa
HaBYaJIbHOI AUCLUILIIIHU

HaiiMeHyBaHHS MOKa3HUKIB .. .
y mporpama), OCBiTHIH piBE€Hb Henna 3aouHa
dbopma dbopma
HaBYaHHS HaBYaHHA
. . . TI'azy3b 3HaHb: 14 "Enexktpuuna
KinpkicTe kpeauTiB — 7 y p O0o0B's13K0Ba

iHxeHepis"

Mopynis — 1

3MICTOBUX MOJYJIIB — 3

Enexrponuii anpec PITH/]

CrnemianbHicTh: 144
"Tennoeneprernka”

Pik minroroBkm:

oy 2-i 2-i
Ha CaiiTi YHIBEpCUTETY:
OcBiTHS mporpama:
3aranbHa KUIBKICTh TOJIUH — "TermoeHepreruka" CemecTp:
210 4-ii | 4-ii
Jlekuii
60 ron | 14 ron
IpakTH4Hi 3aHATTS
15 rox | 4 ron
TwXxHEBUX TOAUH IS JIaGopaTopHi 3aHATTH
neHHO1 (OpMH HaBYAHHS: C ey . . 30 rox | 8 roj
OCBITHII piBEHb: NEPIINI —
ayJIUTOPHUX — 5; . CamocrTiiiHa po6oTa
VI (OakanaBpchKuit)
CaMOCTIHHOT poOOTH 105ron | 184 rox

cTyaeHTa — 7.

InuBinyabHi 3aB1aHHS

Buna KOHTPOJIIO: CK3aMEH

®opmMa KOHTPOJIIO:
KOMOIHOBaHa

2. META BUBUEHHSI HABUAJIBHOI JUCHUTIJITHA

Meroro BHBYCHHS HaBYaJIbHOI JUCHUIUTIHK "TexHiyHAa TepMoauHaMmika" €
dbopMyBaHHS BIJIMOBITHO 10 OCBITHHO-MPOGECIHHOT MPOTrpaMu MiATOTOBKU TaKHX
KOMIIETEHTHOCTEH:
®K1. 31aTHICTh 3aCTOCOBYBATH BIANOBIIHI KUIBKICHI MaTEMaTHYHI METOJIA, METOIN
OPUPOAHUYMX Ta TEXHIYHMX HAyK 1 KOMIT'IOTEpHE MporpamMHe 3a0e3medeHHs s
BUPIIICHHS 1HKEHEPHUX 3aB/IaHb B TETNIOCHEPTETUYHIN TalTy3l.
®K4. 3natHiCTh BUSBIATH, KIACH(DIKyBaTH 1 OIIHIOBATH €(EKTHUBHICTh CHUCTEM 1
KOMITIOHEHTIB Ha OCHOBI BHKOPHUCTAHHS AaHANITUYHUX METOMIB 1 METOJIB
MOJICTTIOBaHHS B TEIUIOCHEPTETUYHIN TaTy3i.

3. NEPEAYMOBMU IJ1A BUBYUEHHSA JUCHUIIJITHA
IlepenymoBamMu [l BUBYCHHs KypCy € BHKIJIQJaHHsS CTyICHTaM HACTYTTHAX
JWCIMIUTIH: BUIIA MaTeMaTHKa, (i3uka, OCHOBM IH(OpMALIHHMX TEXHONIOriH Ta
MPOTPamMyBaHHS, MaTeMaTUYHI METOAM 1 MOJENl B IHXEHEPHUX pPO3paxyHKax,
aHrJcbka MOBa 3a IPO(eCcitHUM CIPSIMYBaHHSIM.




4. OYIKYBAHI PE3YJIbTATU HABYAHHS

BuBueHHs HaBYaJIbHOI JUCIUIUIIHU mependadae GopMyBaHHS Ta PO3BUTOK Y
CTYJICHTIB TaKUX PE3yJIbTaTiB HABUAHHS:
IIPH 2. 3Hatu 1 po3yMITH 1HXEHEPHI HAyKH, IO JIEKaTh B OCHOBI CHELI1aJIbHOCTI
«Temnoenepreruka» BIAMOBIIHOT cHeliagizaiii, Ha piBHI, HEOOXITHOMY JUIs
JOCSITHEHHSI 1HIIUX PE3yJIbTaTiB OCBITHbOI MPOrpaMH, B TOMY 4YHUCJIl I€BHA
0013HAHICTh B OCTaHHIX JIOCATHEHHSIX HAYKH 1 TEXHIKH Y chepl TETUIOEHEPTeTUKU
IIPH 4. Anami3zyBaTH 1 BUKOPUCTOBYBAaTH Cy4acH1 1HKEHEPHI1 TEXHOJIOII, MPOIIECH,
cUCTEMHU 1 00JaHaHHS Y c(epl TEIIOCHEPTETUKHY.
ITPH 5. OGupatu 1 3aCTOCOBYBaTH MPHUJATHI TUIIOBI aHATITUYHI, PO3PaXyHKOBI Ta
EKCIIEpUMEHTaJIbHI ~METOJW; TMPAaBUIBHO IHTEPIPETYBATH PE3yJbTaTH TaKUX
JOCIIIKEHb.
IIPH 11. Matu nabGopatopHi / TEXHIYHI HABUYKH, IJAHYBaTH 1 BHUKOHYBATH
EKCIIEpUMEHTAJIbHI JIOCHIJDKEHHST B TEIUIOCHEPIeTHIll 3a JOMOMOrOI Cy4YacHUX
METONUK 1 OOJaJHAaHHS, OIIIHIOBATH TOYHICTh 1 HAIIWHICTh pe3yJbTaTiB, POOHUTH
0OrpyHTOBaH1 BUCHOBKH.

5. MPOI'PAMA HABYAJIbHOI JUCHUILITHA
Mooyne 1

3micToBuit moay.as 1. " TepmoaunamiuHi BaacTuBocTi podo4oro tija ".

Tema 1. Ilpenmer 1 MeTOJ TeXHIYHOI TepMoAuHaMiku. PexomeHaoBaHa siTepaTypa.
TexHiuHa TepMOJMHAMIKa SIK OCHOBa CTaIllOHApHOI €HepreTuku. TepMoauHaMivyHa
cucrteMma. PIBHOBa)XHMM, CTalllOHApPHHUI Ta HE PIBHOBAXKHMK cTaH. TepMoauMHAMIYHUM
npouec. Yac pemakcanii B peanpHOMy mpoueci. [lapamerpu cTaHy OJHOPITHOTO
pobouoro Tina. PiBHsSHHA cTaHy iAeansHOTO Ta3y. [1] crop. 4-19; [2] cTrop. 23-37; [3],
crop. 4-10; [5], cTop. 9-13.

Tema 2. TepmoauHamiuHi BIacTHBOCTI poOoumx Tin TepMmiuHi 1 KaJOpU4YHI
napamerpu ctany. Jlocmimxenusa temwoeMHocTi ra3iB. MKT TemnoeMHOCTI pe4OBUH.
TemnoemHuocTi ¢, 1 ¢y. Koedimient Ilyaccona. PiBusnus Maiiepa. [1], crop. 36-43;
[2], cTop. 50-54; [3], ctop. 10-15; [5], cTop. 79-83

Tema 3. Cywmimn rasziB B ijealbHO-Ta30BoMy cTaHi. CrocoOu 3aBJaHHS COCTaBY
cyminii. CriBBiIHOIIEHHS MK MAaCOBHMH, 00’€MHHUMH, MOJIbHUMU YacTkamu. ['azoBa
cTaja Ta yMOBHa MoJisipHa Maca cywimni. [lapuianbHuil THCK, mapiiagibHUi 00’ €M
KOMITOHEHTIB cyMiri. [lapiiagbHa Ta mpuBejieHa r'yCTHHA KOMIIOHEHTIB Ta iX 3B’ 530K 3
TYCTHHOIO cyMilri. TermoemMHicTh Ta3oBux cymimeit. [1], ctop. 162-167; [2], cTop. 38-
40; [3], ctop. 10-19; [5], ctop. 107-118

Tema 4. | 3akon TepmoauHamiku. [ludepeHiiaapHi pIBHSAHHS Ta MPUKIAAA 1X
BUKOpUCTaHHA. Termora 1 poOoTa sk BUAM Tiepenadi eHeprii. 3akoH 30epeKeHHs 1
nepeTBOpPeHHs eHeprii. BHyTpimHs eHepris Ta 30BHIImHSA pobota. ['padiune
B1IOOpakeHHsT TEIJIOTH 1 pobotu. [iarpamu v-p Ta s-T, iX BimacTuBOCTI. EHTambIIIs.
PiBusuaHs Ta popMymtoBaHHs 1-0r0 3aKOHY, MPUKIAK iX 3acTocyBaHHs. [1], cTop. 21-
35; [1], cTop. 40-50; [3], cTop. 20-36; [5], cTop. 15-26



Tema 5. [lomiTponHuii nporec (3araabHui BUNaaAo0K). PiBHsIHHS npouecy. Po3paxyHok
3MIHM BHYTpPILIHBOI €HEeprii, eHTanbmli, eHTponii. [IoOHATTS MOMTPONHOro MpOLECY.
Meronuka pocnipkeHHs. BuBeneHHs piBHSHHS noiiTpond. CHIBBIAHOIIEHHS MIXK
napameTpamu p, v, T. Po3paxyHOK 3MiHM BHYTPIIIHBOI €HEPrii €HTaIbIMIl 1 €HTPOIIi.
[1], crop. 50-66; [2], cTop. 55-61; [3], cTop. 185-188; [5], cTop. 129-136

Tema 6. PoGora mpouecy, Temiora mnpolecy. Bu3HaueHHs MOKa3HUKA MOJITPOIIH.
Busenennss ¢opmyn pobGotu nedopmamiiiHoi Ta MOXKINWBOI. Po3paxyHOK TeIrioTu
npouecy (IOCHIKEHHS TEIUIOEMHOCTI MOJITPONHOTO npouecy). Crnocodr BU3HAYEHHS
nokasHuka nosirponu. [1], crop. 26-33; [3], crop. 189-195; [5], cTop. 137-143

Tema 7. CymicHi giarpamu v—p 1 s—T. I'pynu nomitpomn. JlociaimKeHHs 130MPOIIECB.
CywmicHi miarpamu L-p 1 s-T momiTponmHux mporeciB. I'pynu nomitpon. ['padiune
JTOCITIDKeHHS (Po3paxyHOK) MOJITponHUX mporiecis. [3], crop. 195-203; [5], ctop. 144-
153

Tema 8. 3aranbHi yMOBU pOOOTH TEIUIOBUX ABUTYHIB. [10BHI 1 HEMOBHI AU epeHIIaIN
B TepMmoauHamimi. Jlkepena TEmIOTH Ta YMOBHM pPOOOTH TEIJIOBUX JBHUIYHIB 1

XoJIoauiIbHUX MamuH. OOOopoTHI Ta HEOOOPOTHI KPyroBi mporecw (IUKIH) Ta iX
edexTuBHICTS. [1], cTop. 67-70; [3], cTop. 40-61; [5], cTop. 26-42

3MmicToBui Mmoayab 2. ""TepMoauHaMiYHI HUKJIM rA30BUX IBUI'YHIB'.

Tema 9. Ilpamuii (cunoBuif) Ta 3BOpOTHHIT (XomomunbHuil) muknn KapHo. Ix
edexkTuBHICTh. Y3aransuenuid muki Kapuo. [ToasTTs npo perenepartito rermwioTu. [1],
crop. 70-80; [3], cTop. 61-77; [5], cTop. 43-65

Tema 10. PopmymroBanHs Ta audepenmianbii piBHaHHS [I-ro 3akony. Busing
mudepeHIialTbHUX PIBHSHB JJI1 000POTHUX Ta HEOOOPOTHHMX IUKIIIB. [1], cTop. 82-91;
[2], cTop. 61-74; [3], ctop. 61-77; [5], cTop. 43-65

Tema 11. Meroau mnopiBusiHHg KK] oGopoTHux 1 HeoboporHux mukiiB. CepemHs
1HTerpajgpbHa TeMIiepaTypa Ta ekBiBalieHTHuU mukil Kapuo. Ilpuknanu mopiBHSIHHS
IIUKIIIB 332 CEPeIHBOIHTETPAIbHUMHU TEMIIEpaTypaMH TMiABOAY Ta BIABOJIY TEIUIOTH.
Meron koedilieHTiB KOPUCHOT i B aHali3l HEOOOPOTHUX IUKIIB. Exceprernunuii
METOJ aHAII3y TEIJIOCHUJIOBUX YCTaHOBOK. [1], ctop. 92-101; [3], cTop. 252-258

Tema 12. JIBoTakTHI 1 YOTUPUTAKTHI ABUTYHU. [HAMKATOpHA AlarpaMa 1 TECOPETUIHUIN
muki. Meton gociimkenss. [lociimoBHICTh po3paxyHky. CepemHidt ITUKIOBUI
(imgukaropuuid) Tuck. Lukn JIB3 13 3ropsHHSAM MaJbHOTO MpHU cTajgomy o0’emi. [luki
JIB3 13 3ropsiHHaM nansHOTO Tipu p=const. [ukn /IB3 3 MmimanuM 3ropssHHSIM MaauBa.
[Tpukmaan mopiBHAHHSA IHMKIIB. Jleski eKOHOMIUHI MOKa3HUKK poboTu. [1], cTop. 229-
240; [2], ctop. 74-85; [3], cTop. 264-273

Tema 13. [{ocnimkenHs po6OTH OJHOCTYIIEHEBOrO Kommpecopa [lificHa iHIuKaTopHa
miarpaMa 1 TEOPETHYHUN IUKI poOOTH OJHOCTYIEHEBOTO KOMIIpECopa Mpu
130TepMiYHOMY, aAiabaTUYHOMY 1 MOJITPONMHOMY mTporeci ctucHeHHs. “llximmmBuit™
OpocTip Ta #oro BIUIMB Ha pobory Kommpecopa. JlocmipkeHHs poOOTH
OararoctyneneBoro kommpecopa. ExkoHoMmiuHl mokasHuku pobotu bararoctymnenese
cTucHeHHs. v-p 1 s-T miarpamu. Temmora oxoyo/pKeHHS Kommpecopa. llokazHuku
pobotu peanbHOTr0 Kommpecopa. [1], crop. 217-225; [3], ctop. 220-229



Tema 14. 3aranpHi BU3HAY€HHs 3 Teopii Teuli rasiB Ta mnapu. Teyis rasiB 1 mapu.
[lepmmii 3akOH TEpPMOAMHAMIKM [UIsl Ta30BOro MOTOKY. (OCHOBHI HNPHUIIYIIEHHS.
IBuakicts 3BykKy. Umcino Maxa. Comno 1 audy3op. OCHOBHI CIIBBIIHOIIEHHS.
PiBusuns ['toronio. [1], crop. 182-193; [3], ctop. 229-233;

Tema 15. 3akoH 0OepTaHHS BILIMBY: BUIIAJKU TEIIOBOI'O, MEXaHIYHOTO, BUTPATHOTIO 1
reoMeTpudHoro comein. OcoOIMBOCTI pyXy ra3iB y BepTUKaIbHUX KaHanax. Teuis rasiB
3 TepTsaM. [3], ctop. 233-238

Tema 16. Po3paxyHok reomerpuunux comnei. [1IBUAKICTh MOTOKY Ta MacoBa BUTpaTa.
BB Ha BHTIKaHHA BHYTPIIIHIX onopiB. I[lapamerpu mMOTOKY ©OpU NOBHOMY
agiabatnuHOMYy Horo ranpmyBaHHi. [1], crop. 197-200; [3], crop. 238-252

Tema 17. OcnoBHi nuukiau ['TY. Pereneparis temnotu. [IpuHuumoBa cxema, ITUKI 1
JOCJIDKEHHS IIUKJIIB 3 MiABEICHHIM TEIUIOTH MPU p=const, Ipu v=const. Perenepariis
TEIJIOTH Ta ii epekTUBHICTh. [lopiBHAHHS HUKIIB. [1], cTop. 241-248; [2], cTop. 85-98
[3], cTop. 273-293;[5], ctop. 207-225

Tema 18. Cxnagni muxim ['TY. I'TY, sgki npamioTh MO0 3aMKHEHOMY IHMKIY.
OcobnuBocti po6orn AI'TY. ILluknum 3 GararocTyneHEeBUM CTHUCHEHHSIM MOBITPS 1

PO3IMIMPEHHSIM pobodoro Tijia. MexoBuid Bunaaok. [3], crop. 273-293; [5], cTop. 207-
225

3micToBuit Mmoay.ab 3. "TepMoanHaMivyHI HUKJIM peaJbHOr0 podo4oro Tiia'.

Tema 19. TepmonuHaMiuHI BJIACTUBOCTI peajibHUX rasiB. KoeQilleHT CTHCIUBOCTI.
JiarpaMu TNOBEIHKH peanbHUX ra3iB. KpuruuHi napameTpu pedyoBUHH. PIBHSHHS
CTaHy peanbHuX rasiB. [I[pyHIUI BIAMOBIAHKUX CTaHIB (MOAIOHICTH TEPMOJUHAMIYHUX
BJIACTUBOCTEM peuoBuH). [1], crop. 132-141; [3], cTtop. 138-160; [5],cTop. 231-243
Tema 20. JlocnixeHHs TEPMOJIUHAMIYHUX TPOILIECIB 3 BOJSHOIO Naporo. BosHa napa.
OcHOBHI BU3Ha4€HHs. V-p, s-1 1 s-h nlarpamu craHy. TaOnuil TemtoQi3UYHUX
BJIACTUBOCTEN BOJM 1 BOJASHOI mapu. Po3paxyHOK mponeciB BUPOOHUIITBA MEPErPITOi
napu. Jlocnimkenas 1300apHoro mpouecy y v-p, s-1' 1 s-h mgiarpamax. JlocnigxeHHs
TEPMOJAMHAMIUYHMX 130MPONECIB 3 BOJASIHOIO Maporo B aiarpamax v-p, s-1 ma s-h. [1],
crop. 141-151; [5], crop. 243-270

Tema 21. JlocnmimkeHHS BOJIOTMX Ccywmimied (Ha MPUKIaAl BOJOTOTO MOBITPS).
Busnauenns. MoxiuBi ctaHd. AOCOMIOTHA 1 BIJHOCHA BOJIOTICTh. TOYKa poOCH.
BosoroBmict. OCHOBHI CHIBBIIHOILIEGHHSI [JIsi Bosiororo mnoBiTps. /[liarpama H-d
Pam3zina. I[Ipouecu o0poOku Bomororo nositps. [1], ctop. 167-181; [5], crop. 334-350
Tema 22. ukn Kapno 3 BoasHowo maporo. MoxnmBocti peamsauii. IlepeBaru 1
Henoumiku. [1], crop. 266-268; [3], ctop. 293-300; [5], cTop. 277-279

Tema 23. [{ukn Penkina ta cnocoOu migBumieHHs ioro epexruBHocTi. Lukn Penkina 3
Hacu4eHow naporo. [{uki PeHkina 3 nmeperpitoro naporw. Brums napamerpis mapu Ha
BXxoJl B TypOiHy 1 B konHaeHcaropl. {ukn [ICY 3 mpomMikHUM mneperpiBoM Mapu.
PeanpHi BTpatn B mpoueci po3mupeHHs napu. PerenepatuBHi nukiau [1], ctop. 268-
283; [3], ctop. 293-312; [5], cTtop. 277-289

Tema 24. TepmoanHamiuHi OCHOBH Terutogikaiii. binapHi nukiIn: BUMOTH 10 poOodnx
TUI; CXeMa 1 LMK PTYTHO-BOJAHOI OlHapHOi ycTaHOBKM. (Oco0inBOCTI poOOTH
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ATOMHHUX MapOCHJIOBHX yCTaHOBOK. [1], cTop. 286-286; [3], cTop. 321-326;[5], cTop.
292-295

Tema 25. [Tapora3zoBi ycTaHOBKH 31 3MilanHsAM poOounx Til. [lapora3zosi ycraHOBKH 3
pO3AUIbHUMU NTOTOKamu ra3y 1 napu. Lukmau 3 MI'J[-reneparopom. [punuun aii MI'JI-
reHeparopa. Komoinosani IICY ¢ MI'I-renepatopom. Cxema, UK 1 K.K.JI. yCTAHOBKHU
PO3IMKHYTOI'O 1 3aMKHEHOr0 LUKJY. llepcnekTuBHI METOIM MEPETBOPEHHS TEIUIOTH B
eNeKTpuuHy eHeprito [ 1], crop. 286-294; [3], crop. 292-295; [5], crop. 326-328

Tema 26. CnocoOu 3HWKEHHS TemmepaTypu pobodoro Tina. J[IpocemroBaHHS
peasibHOTO 1 imeanpHOro rasiB. @i3uyHi ocHoBU. [ludepeHuianbHuil Ta 1HTErpaIbHAN
npocenb-epext. Temmeparypa Ta KpuBl 1HBepcli. JlpocentoBaHHsS BOJASHOI Napw.
AniabaTHe po3MUpeHHs 3 BUPOOHUIITBOM poboTH. [3], crop 203-215

Tema 27. 3BopoTHuii 06opoTHHil nuki KapHo ta ioro epexruBHICTh. CxeMa 1 UK
HNOBITPSAHOI XONOAWIbHOI MamuHu. [1], crop. 299-304; [3], cTtop. 334-341; [5], cTop.
295-298

Tema 28. CxeMa 1 LMK MapOKOMIPECIOHHOI XONOAMIbHOI MamuHuU. [1], cTtop. 304-
308; [3], crop. 334-341; [5], crop. 295-298

Tema 29. Cxema 1 LIMKI NapOEKEKTOPHOI XOJOAMJIBbHOI MamMuHU. AOCOpOLIOHHA
xonoawibHa MamuHa. [ 1], crop. 308-312; [3], cTop. 358-360; [5], cTtop. 304-308

Tema 30. TeroBuii Hacoc Ta e(peKTUBHICTH Horo podotu. KackanHi cxemu poOoTH
XOJIOJWJIBHUX YCTaHOBOK. [1], cTop. 312-313; [3], cTtop. 360-365; [5], cTop. 309-312



TeMaTHYHMI IVIAH HABYAJIbHOI JHCHHUILIIHA

KinbkicTs TOIUH

Jlenna dhopma

3aouna hopma

Ha3zBu 3MicTOBHX MOJYJIiB 1 TEM Ry — RS —
YCBOTO yCBOTO
bl ap. | mp. c.p. 1 ap. | mp. c.p.
1 2 3 4 5 6 7 8 9 10 11
MOAYJb 1
3micToBmii Mmoayas 1. TepmoanHamika po0o4oro Tina B ifeajJbLHO-Ta30BOMY CTaHI
Tema 1. Beryn. Mera i 3agaui kypcy. OCHOBHI BU3HAYCHHSI. 6 2 2 1 1 4 — — — 4
Tema 2. TepMoTuHaMivHI BIaCTHBOCTI pOOOUUX Till 15 2 8 1 4 10 2 2 ) 4
Tema 3. Cymimi rasis B i€aTbHO-Ta30BOMY CTaHi. 5 2 _ 1 2 6 _ _ _ 6
Tema 4. 1 3akoH TepmoaumHamiku. [ludepeHuianpHi piBHSHHS Ta NPUKIagd I 4 ) B 1 1 6 1 B B 5
BUKOPHCTAHHS.
Tema 5. [ToniTponHuii nmpornec (3aranpHU Buniagok). PiBasauHs nponecy. Po3paxyHo 6 2 _ 2 2 4 _ B _ 4
3MiHH BHYTPIIIHBOI €HEPrii, eHTaJIbIii, eHTPOMii.
Tema 6. PoboTa npouecy, TernoTa npouecy. BusHaueHHs HOKa3HUKA TOJIITPOIIH. 3 o) _ _ 1 5 _ _ _ 5
Tema 7. CymicHi miarpamu v—p i s—T. I'pymnu momiTpor. 4 2 _ _ 2 4 _ _ _ 4
Tema 8. 3aranbpHi yMOBH POOOTH TEIUIOBUX JIBUTYHIB o) o) _ _ _ 6 _ _ 5
Pa3om 3a 3micToBuM MoayJiem 1 45 16 10 6 13 45 4 2 2 37
3micToBuii Moayab 2. TepMoauHaMivyHi UK ra30BUX JIBUTYHIB
Tema 9. Iluxn Kapuo Ta #ioro 3HadeHHS. Y3araJbHeHWU NHKI. Perenepariis ] > B 1 5 10 5 3 B ]
TEIIOTH
Tema 10. ®opmynroBanHs Ta qudepenuianbHi piBHAHHESA 11 3aKoHy 9 2 _ 2 5 10 _ _ 2 g
Tema 11. Metoau NOpiBHAHHS TEPMOJUHAMIYHOI e()EKTUBHOCTI ITUKJIIB. 7 o) _ _ 5 8 _ _ _ g
Tema 12. Hukmu JIB3. OcHoBHi Bu3HaueHHs. [lukn JIB3 3 migBOoIOM TEIIOTH TIp]
v=const. lukn JIB3 3 miaBogoM TEIUIOTH TIPH p=const i 3 MIIMIAaHUM ITiIBOJON 10 2 - - 8 10 2 — - 8
TEIJIOTH.
Tema 13. JocmimkeHHs poOOTH OIHOCTYIIEHEBOTO KoMIipecopa. JlocmimkeHH
o 7 2 - - 5 5 - - - 5
poboTu OaratocTymneHeBoro KoMipecopa. EKOHOMi4HI TOKa3HUKH pOOOTH




1 2 3 4 5 6 7 8 9 10 11
Tema 14. 3aranpHi BU3HauU€HHA 3 TEOPii Teuil rasis Ta napu. 11 2 4 - 5 7 - 2 - 5
Tema 15. 3akon oOepTaHHS BIUIUBY 4 2 - - 2 5 - - - 5
Tema 16. Po3paxyHOK T€eOMETPUYHUX COTIEN 6 2 - - 4 5 - — - 5
Tema 17. OcuoBHi uukimu I'TY. Perenepauis TemioTH. 6 2 - 1 3 10 - - - 10
Tema 18. Cxnanai muxim ['TY 7 2 5 2 5 - - - 5
Pa3om 3a 3MicTOBHM MoayJjem 2 75 20 4 4 47 75 4 2 2 67
3micToBuii MmoayJb 3. TepmoauHamMivyHi HUKIU peajibHOTO po6o4oro Tijia
Tema 19. TepmoanHamiuHi BIaCTUBOCTI peasbHUX rasiB. [liarpamu cTany. 9 2 - — 7 8 — — — 8
Tema 20. locniKeHHs. TEPMOAMHAMIYHHIX MPOLECIB 3 BOASHOO Mapor0 13 2 4 1 6 8 — — — 8
Tema 21. [locyimKeHHs! BOJIOTHUX CyMilled (Ha MPUKJIAAi BOJIOTOTO IMOBITPs) 11 2 4 5 10 — 2 — 8
Tewma 22. Iuxn KapHo 3 BOASIHOIO apor0 Ta HOro 3HAYECHHSL. 7 2 — — 5 10 2 — — 8
Tema 23. Iukn Penkina Ta criocoOu IiBUIICHHS HOr0 e()eKTUBHOCTI. 14 2 3 5 13 2 2 - 7
Tema 24. Temnodikanis. binapui mukau. Atomsi [ICY. 7 2 5 6 — — 6
Tema 25. [apora3osi ycranoBku. Luknu 3 MI'JI-reHepatopom. 4 2 — — 2 8 — — — 8
Tema 26. CiocoOH 3HIKEHHS TEMIEpaTypu podoYoro Tija. 4 2 — — 2 5 — — — 5
Tema 27. 3BopotHiii nuka Kapno. [loBiTpsiHa X0I0MIIbHA YCTaHOBKA. 4 2 - - 2 5 - — - 5
Tema 28. [lapokommnpeciiiHa X0JI0AUIbHA YCTAaHOBKA. 11 2 4 1 4 8 2 - - 6
Tema 29. IlapoexekTopHa XOJOIMIbHA YCTaHOBKa. AOcopOuiliHa XOJOIMIBH 2 2 B B B 5 B 3 B 5
YCTaHOBKA.
Tema 30. Temnosuii Hacoc. KackaaHi cxemu poO0OTH XOMOJUIBHUX YCTaHOBOK. 4 5 B B 5 6 B 3 B 6
Pa3om 3a 3micToBUM MoayJiem 3 90 24 16 5 45 90 6 4 - 80
¥Ycboro 3a moayJiem 1 210 60 | 30 15 105 210 14 8 4 184
Ycboro roanH 210 60 | 30 15 105 210 14 8 4 184

* 3MICTOBHI MOJTyJIb KpaTHUH 15 roguHam.

** 3a 3a0uHO0T (OPMOIO MPOBOASATHLCS OTIISIOBI JICKITIi.
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Temu NPAKTUYIHHUX 3aHATH

KinbkicTh
Ne Hazga Temu TOJINH
3/ Jenna | 3aouna
dopma | dopma
1 | Po3paxyHOK mapaMeTpiB iJieaIbHO - Ta30BO1 CyMiIlli 2 2
2 | TenmoeMHOCTI KOMIIOHEHTIB Ta CyMiMIi 2 —
3 PogpaxyHOK JOBUTHHOTO IMKITY, MO CKIAJAETHCS 3 YOTUPHOX 5 5
MOJIITPOT
OnTumizarlisi MKy Ta30BOr0 JIBUTYHA 2 —
5 | JletanpHHM pO3paxyHOK ONTHUMAJIBHOIO LIUKITY 2 —
6 ['pacdiuna macmrabHa MoOyI0Ba ONTUMAIBHOTO ITUKIY B V-p 5 B
Ta s-1 KOOpJAUHATAX
7 | Brparu nmpaiie31aTHOCTI B ONTUMAILHOMY MK 2 —
8 | Pereneparrist TETUIOTH B IIUKJIAX TETUIOBUX JIBUTYHIB 1 —
Pazom 15 4
Temu 1a00paTOPHUX 3aHATH
KinbkicTh
Ne Ha3pa Temu TOAVH
3/m Jenna | 3aouHa
dopma | dopma
1 Buznauenns TYCTHHH 1 Koe(piuieHTa CTUCJIMBOCTI TIOBITPS )
METOJIOM BUTIKaHHS 4epe3 OTBIp
) BuznaueHHs MUTOMOT TEIJIOEMHOCTI Ta3y MPHU CTAIOMY THCKY 4
METOJOM IPOTOKY
3 BuzHaueHHS MUTOMHUX TEIJIOEMHOCTEN Cpm Ta Cym PEAJIbHU] 4 )
ra3iB METOJIOM a/11a0aTUYHOTO PO3IIUPEHHS
4 EKCnepH}\qegTaﬂLHO-TeopeTHHHe JOCIKEHHS dazoBuy 4
nepexoiB piiMHa-HACHYEHA Tlapa
5 I[ocpiz[n(eHHﬂ IpoleciB a11abaTUYHOTO TPOLECY BUTIKAHHS 4 )
MOBITPS YEPE3 COILIO, 110 3BYXKYEThCS
6 | JocnikeHHs ITMKITY TapOCUIIOBOi YCTAaHOBKHU 4 2
7 JlocmikeHHsT LUKy — MapOKOMIIPECOPHOI  XOJOIUIBHOI 4
MalTuHU
2 I[OCJ'IiI[)KeHHH'HpOHeCiB MiTITPIBY, OXOJIO/HKEHHS 1 OCYIIICHHS 4 )
BOJIOTOTO TOBITPS
Pazom | 30 8
3aBaaHHsA ISl CAMOCTIHOI po00oTH
Ne Bua pobotu Kinekicte rogua
3/m Jlenna popma | 3aouna Gopma
1 ITinroTroBKa Mo MEKIIA 45 90
2 [TigroToBKa A0 NPaKTHYHUX POOIT 60 94
Pazom 105 184
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6. METOIN HABYAHHS, 3ACOBU JIAT'HOCTUKU PE3YJIBTATIB
HABYAHHSA TA METOJIB IX JEMOHCTPYBAHHSA

[1ix yac mpoBeAeHHS 3aHATh BUKOPUCTOBYIOTHCSI HACTYITHI METOAN HABYAHHSL:
- 8  JEKUIMHUX 3aHATh— MOSICHIOBAJIBHO-UIIOCTPATUBHUM METOJA, IO BKIIIOYAE
MOBIJIOMJIGHHST TOTOBOi iH(opMaIii pi3HUMHU 3aco0amMu, a came CIIOBECHHUM, HAOYHHM,
NPaKTHYHUM Ta YCBIJOMJICHHS 1 3amaM'sTOBYBaHHS Li€i iH(opmarii 3q00yBauaMu mpu
HAIMCaHH1 KOHCIIEKTY;
- Ui TOPAKTUYHUX 3aHATH KpIM MOSICHIOBAJIBHO-LIIOCTPATUBHOIO METOAY TaKOX
3aCTOCOBYETHCS 1 MPOOJIIEMHE BUKJIAJAAHHS,IIO BKIIIOYA€E MOCTAHOBKY BHUKJIAJA4yeM IE€pe]
3no0yBadamMu MpoOJeMH 1 BH3HAUEHHS IUIAXIB 11 pO3B'A3aHHS 3 TNPUXOBYBAHHSIM
MOJIMBUX MI3HABAJIbHUX CYNEPEYHOCTEMH;
- JUIsl CaMOCTIMHOI pOOOTH 3aCTOCOBYETHCA SIK MPOOJEMHUN TaK 1 YACTKOBO-TIOLIYKOBUMN
METO/IY, 110 MPU BU3HAYEHINA MpoOJIeMl 32 paxyHOK OTPHUMAaHUX 3HaHb Ha JEKLUIMHHUX Ta
OPAKTUYHUX 3aHATTSX, J03BOJIIE IM PO3B’sA3yBaTH, a MPUXOBAHI IMI3HABAJbHI MOMEHTH
BOHU BUPILIYIOTh CaMi 3 OTPUMAaHHSIM KOHCYJIbTalli B/l BUKJIa/1a4a.

KoHTponb Ta CaMOKOHTPOJIb 3MIMCHIOETHCS OI[IHIOBAHHSIM SIKOCTI 3aCBOEHHS
HAaBYAJIbHOIO MaTepilajly JIUCUUIUIIHM 3a pPe3yJbTaTaMH BUKOPUCTAHHS Mareplaiy
BUBUEHOI'O MiJ] Yac JIGKUIMHUX Ta MNPaKTUYHUX 3aHATh NPU BUKOHAHHI IOTOYHOIO
monynbHOTO KoHTpomo (IIMK), mo nepenbaueno po6oYnMM HaBYAIBLHUM IUIAHOM 3T1AHO
poOoulii HaBUAIbHIN Mporpami MijJ 4ac MPOBEICHHS MOTOYHOTO KOHTPOJIIO, CAMOCTIMHOL
po0OOTH Ta MiICYMKOBOI aTecTallii.

3aco0aMu OLIHIOBaHHS Ta METOJAMHU JE€MOHCTPYBAaHHS pe3yJIbTAaTIB HaBYaHHS 3a
mucuuiuiiHoo "TexHiyna tepmonunamika / Technical thermodynamics " e: TIMK Ta
€K3aMeH.

7. ®OPMU ITIOTOYHOI'O TA HIJCYMKOBOI'O KOHTPOJIIO
JlocsirHeHHs cTyAieHTa OLiHI0I0ThCA 32 100-0anbHOI0 CUCTEMOIO Y HIBEPCUTETY.
[TincymkoBa oOIliHKa HABYaJbHOTO KypCy BKIIIOUYae B ceO€ OIIHKK 3 TOTOYHOTO

MOJIyJIbHOTO KOHTPOJIIO (TECTYBAHHIO) 1 OIIHKH 3aKJIFOUHOTO €Tany — €K3aMeHYy.

[ToTounuit MOAYJIBbHHI KOHTPOJIb MPOBOAUTHCS y ¢dopmi TectyBanHs: [IMKI1 — 10
nutanb, [IMK2 — 10 ta IIMK3 — 10. CymapHa KUTBKICTh 0ajiB MOTOYHOTO MOJYJIBHOTO
koHTposto — 36 (cymapuo I[IMK1 0,8x10 = 8 6ani, [IMK2 Ta [IMK3 no 1,4x10 = 14
OamiB). BukoHaHHs Ta 3aXHCT Ja0OpaTopHUX poOIT — 24 Oana. BukoHaHHS MPaKTUYHUX
3aBAaHb — 24 Oana. [luromMa Bara MOTOYHOTO KOHTPOJIIO B 3arajibHiii CHCTEMI OIIIHOK
cknanae — 84 oanu.

[luToma Bara 3aKJIFOYHOTO TMIJCYMKOBOTO KOHTpOdt0 TectyBaHHs (10 muTaHp) B
3arajibHiil cucteMi ouiHok — I6 éanie (1,6x10=16 6aniB). IlpaBo 31aBaTu eKk3aMeH
HAJA€ThCSl CTYJEHTY, AKIA 3 ypaxyBaHHSM MaKCUMalbHUX OadiB NPOMDKHHUX OLIHOK Ta
3aKJIIOYHOTO TECTYBaHHs HaOupae He MeHie 60 danie. IlincyMKoBa OIliHKa HAaBYAJILHOTO
KypCY € CYyMOIO MPOMIXXHUX OLIHOK, OI[IHKH 3aKJIIOYHOTO TECTYBaHHS Ha €K3aMEHI.

[ToTouHMIT KOHTPOJIb MPOBOJUTHCS HA JICKIIMHUX 3aHIATTAX IUIIXOM ONMUTYBAaHHS
CTYJIEHTIB WIOJI0 3aCBOEHHS MaTepialiB JEKUIMHUX, MNPaKTUYHHUX 3aHATh, a TaKOX
CaMOCTIMHOI MIAroTOBKU. BiH mnependayae OLIHIOBaHHS TEOPETUYHOI MiJATOTOBKHU
3100yBayiB BMILOI OCBITH 31 3a3HAaY€HUX y mporpami TeMm (y TOMY YHCIl, CaMOCTIHHO
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OTpaIlbOBAHOTO Marepiaiy) I 4Yac poOOTH Ha JEKIIHHUX 3aHATTSIX Ta HaOyTHUX
NPaKTHYHUX HABUYOK ITiJT YaC BUKOHAHHS 3aBJIaHb IPAKTHYHUX POOIT.

@®opMH KOHTPOJIIO Pe3yJbTATiB HABYAJIbHOI TiSIJIbHOCTI CTYJAE€HTIB Ta iX OI[IHIOBAHHSA

Kpurepii oiHIOBaHHS NPAKTUYHHUX 3aHATH

KinbkicTh
Ne Ha3sa Temn TOOUH
3/m Jenna | 3aoynHa
dopma | dopma
1 | Po3paxyHOK napaMeTpiB 1JIeaJIbHO - Fa30BOi CyMIlIlIi 3 12
2 | TennoeMHOCTI KOMIIOHEHTIB Ta CyMilll 3 —
3 Po3paxyH0K JOBUIBHOTO LIMKIY, IO CKJIAJAETHCSA 3 YOTUPHOX 3 1
HOJIITpON
OnTuMizalis QUMKIY ra3oBOro JBUryHa 3 —
5 | JleranpHuii po3paxyHOK ONTUMAIBHOIO LUKIY 3 —
6 I'padiuyna macmtabHa Moy 0Ba ONTUMAIBHOTO LIUKIY B V-p 3 B
Ta s-1 KOOpJIMHATaxX
7 | BrpaTu npane3aaTtHoCTi B ONTUMAJIbHOMY UK 3 —
8 | Perenepaiiisi TEMJIOTH B UKJIAX TEIUIOBUX JIBUTYHIB 3 -
Pazom 24 24

KinpkicTs 0amis,

eHHE/3204HE Kpwurepii oriHtoBaHHs

PesynpTar mnpaBUIbHUN, TOBHUM, JOTIYHMN; MICTHTh aHali3 Ta
3/12 JOJIaTKOBY iH(opMaIlito, CUCTEeMAaTH3AIlIIo, y3arajibHEHHS,
apryMEHTOBaHI BUCHOBKH.

Pe3ynprar 34€6151b110TO TTPaBUIILHUN; MICTUTh aHATI3, y3aralbHEHHS, Ta

2/8...11 JIOTYIIEHI HECYTTEBI MOMMIKHM Ta HETOYHOCTI Y BUKJIQICHHI MaTepiany
3.7 Pe3ynbraT 4acTKOBO NpaBHIIbHUM, MICTHTh HETOYHOCTi, HEIOCTATHHO
OOTPYHTOBAHHIA.
0/0.. 2 PezyJ.n)TaT Mae CYTTEBI HOMMJIKH, BHKOPHCTOBYIOTECS HEBipHa
TEPMIHOJIOTIsl 200 CTYACHT HE MOKa3ye pe3yJIbTaT B3araii
Kpurtepii oniHlOBaHH# J1a00paTOPHUX POOIT
MakcumanbHa
Ne Ha3zBa Temun KUIBKICTh OaJiB
3/m Jenna | 3aounHa
dopma | dopma
1 2 3 4
1 BusHaueHHs TYCTHHH 1 KOE(IUIE€HTAa CTUCIUBOCTI MHOBITPS 3
METOAOM BUTIKAHHS 4Y€PE3 OTBIP
) BuzHaueHHs MUTOMOI TEMJIOEMHOCTI ra3y MpH CTaJIOMY THUCKY 3
METOAOM IIPOTOKY
3 BuszHayeHHs NUTOMUX TENJIOEMHOCTEM Cpm Ta Cym PEATBHMW) 3 6
ra3iB METOJIOM a/11a0aTUYHOTO PO3LIMPEHHS

14



2 3 4
ExcrieppuMeHTaIbHO-TCOPETHYHE JTOCIII IKEHHS dazoBuy 3
NePEeXO0iB PiIMHA-HACHYCHA T1apa
JlocmipKeHHsT TIPOIeCciB aaiadaTUYHOTO TPOIECY BUTIKAHHS 3 6
TIOBITPS Yepe3 COILIO, IO 3BYIKYETHCS
JlocIipKEHHS ITUKITY TapOCUIIOBOI YCTAaHOBKH 3 6
JIoCHmiDKEHHST  [UKIY — MapOKOMIIPECOPHOI  XOJIOIUIBHOT 3
MAaIlUHA
JlocmipKeHHsT TTPOIIECiB MIIIrPiBY, OXOJIOKCHHS 1 OCYIIEHHS 3 6
BOJIOTOT'O TIOBITPS

Pazom 24 24

KinbkicTh
oauis,
JeHHe/3a09He

Kpurepii oniHoBaHHs1 1aG0paTOpHUX PoOIT

3/6

Po6ota BukoHaHa y BcTaHOBJICHHH TepMiH. CTyJIEHT BUKOHYE JIaOOpAaTOPHY
poOOTYy CaMOCTIHHO 3TiTHO METOJUYHHMX BKa31BOK; YITKO (OPMYIIOE METY
poOOTH Ta OCHOBHI TOJIOKEHHS TEOpii; 3aCTOCOBYE KOPEKTHI METOAU
00pOoOKH OTPUMAHUX PE3YJIbTATIB Ta KOMIT IOTEPHI MPOTPaMH; Y BUCHOBKaX
HaJla€ KOPEKTHY 1HTEPMpETaIii0 Pe3yabTaTiB; 3BIT BIAMOBIIa€ BUMOTAM 0
oopmienns nabopatopHux poOiT. CTyAeHT NpaBWIbHO BIANOBIAAE€ Ha
90...100 % KOHTPOJBPHUX 3alUTAHb.

2/4...5

PobGota BukoHaHa y BCcTaHOBIEHUH TepMiH. CTy/IEHT BUKOHYE Ta0OPaTOpHY
poOOTY 3riTHO METOAUYHUX BKA31BOK, 1HO/I IICJISI KOHCYJIbTaIlli BUKJIaAa4a;
MpaBWIbHO (GOPMYIIIOE METy pOOOTH Ta OCHOBHI TOJOKEHHS Teopii; B
[IJIOMy TPAaBWIBHO CKJaJa€ 3BIT Ta pPOOWTH BHCHOBKH; BIJINOBiJae Ha
74...89 % KOHTPOJBHUX 3aIUTAHb.

1/2...3

Po6orta BukoHaHa y BCcTaHOBJICHHH TepMiH. CTYy/I€HT BUKOHYE JIaOOpaTOPHY
poboty 3TiAHO METOAWYHMX BKa3iBOK, CKIaga€ 3BIT, 110 MICTUTD
HETOYHOCTI y BHCHOBKAax Ta NOMWIKH; BiamoBimae nHa 60...73 %
KOHTPOJIbHHUX 3aITUTaHb.

0/1...2

PoGora BuKOHAaHA 3 TOpPYIICHHSM BCTAHOBJICHUX TepMiHiB. CTyaeHT
BUKOHYE€ J1a0OpaTopHy poOOTy TMiClisi KOHCYJIbTAallidi BUKJIAlaya; CKIIAJae
3BIT, [0 MICTUTh 3HAYHI HETOYHOCTI Y BUCHOBKAX Ta TOMMUJIKHU; BiJNOBiIa€e
Ha 35...59 % KOHTPOJBHUX 3alUTAHb.

KiabkicTh
oaJiB

Kpurepii oninroBanns [IMK 1

1

2

0,8 BinnoBine Ha mNHMTaHHS MOBHA, MIATBEP/PKEHA BIIMOBIIHUMH (OpMyJIaMH Ta
UTFOCTPaTHBHUM MaTepiajioM, BKJIIOUAE aHAII3 Ta apTYMEHTOBAHI BUCHOBKH.

0,7...0,6 BiamoBine Ha NHUTaHHS TOBHA, MIATBEP/UKEHA BIAMOBITHUMHU (OpMyJIaMH Ta
UTFOCTPaTHBHUM MatepiajloM, BKIIOYA€ aHalli3 Ta apryMEHTOBaHI BHCHOBKH, aje
MICTUTh HE3HAUHY KUIBKICTh IPiOHUX NOMHUIIOK.

0,5...04 BinmoBins Ha MATaHHS JOCTAaTHHO MOBHA, YACTKOBO MiATBEP/HKCHA BiIITOBITHHMH

dbopMyniaMu Ta 1TFOCTPAaTUBHUM MAaTepiajioM, MICTUTh 3HaYHY KIJIBKICTh APIOHUX
TIOMUJIOK.
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0,3...0,2 BianoBigs Ha MUTaHHS HETMIOBHA, YaCTKOBO MiATBEPAKEHA BiAMOBIIHUMU
dopMynaMu Ta UTIOCTPATHBHUM MaTepiajioM, MICTUTh 3HAaUYHY KUIBKICTh TPYOHUX Ta
JPiOHUX TTOMHJIOK.
0...0,1 BiamoBinp Ha muTaHHS HEMOBHA a00 BiJICYTHS, HE MIATBEP/PKEHA BIAMOBITHUMH
dbopMynaMu Ta UTIOCTPATUBHUM MaTepiaioM, MICTUTh 3HAYHY KiIbKICTh TPyOUX Ta
JpiOHUX TTOMUJIOK.
KUILK.I crb KpuTepii ouinoBanus [IMK 2, 3
0aJiiB
0,14 BinnoBine Ha THMTaHHS TOBHA, IIATBEP/DKEHA BINMOBIMHUMH (oOpMyJaMH Ta
UTIOCTPATUBHUM MaTepiajioM, BKIIIOUA€E aHAJI3 Ta apTYMEHTOBaHI BUCHOBKH.
0,11...0,13 BiamoBinge Ha mNUTaHHS TOBHA, MiATBEPIKEHA BIAMOBIIHUMHU QopMylIaMu Ta
UTIOCTpaTHBHUM MatepiajioM, BKIIIOYA€ aHalli3 Ta apryMEHTOBAaHI BHCHOBKH, aje
MICTHTh HE3HAYHY KUTBKICTh IPiOHUX MOMHUIIOK.
0,8...0,10 BiamoBinp Ha MUTaHHS TOCTATHRO TIOBHA, YaCTKOBO IMIATBEPHKEHA BiAMOBITHUMHU
dbopMynaMu Ta UTFOCTPATUBHUM MaTepiaioM, MICTUTh 3HAUHY KiJIbKICTh APIOHUX
MTOMMJIOK.
04...0,7 BiamoBins Ha MATaHHS HETIOBHA, YaCTKOBO TiATBEP’KEHA BiIOBITHUMHA
dbopmysiaMu Ta 1TIOCTPATUBHUM MaTepiajioM, MICTUTh 3HaYHY KUJIBKICTh TPyOHX Ta
JIpiOHUX TOMUJIOK.
0...0,3 BiamoBins Ha mUTaHHS HEMOBHA 200 BiJICYTHSI, HE MATBEP/HKEHA BiITOBITHIMH
dopMynaMu Ta UTIOCTPATHBHUM MaTepialloM, MiCTHTh 3HAYHY KUIBKICTh TPYOHUX Ta
JPIOHMX TTOMHUJIOK.
KinbkicTb . .
Ganin KpuTepii ouiHIOBaHHS 3aK/JII0YHOT0 TECTYBAHHSA
0,16 BiamoBinge Ha mNUTaHHS TOBHA, MIATBEPIKEHA BIAMOBIIHUMHU QopMylIaMu Ta
UTIOCTPaTHBHUM MaTepiajioM, BKJIIOUAE aHAII3 Ta apIYMEHTOBaH1 BUCHOBKH.
0,14...0,15 BinnoBine Ha THMTaHHSA TOBHA, IMIATBEP/PKEHA BINMOBIIHUME (OpMyJIaMH Ta
UTIOCTpPATUBHUM MaTepiajioM, BKJIIOYA€ aHaji3 Ta apryMEHTOBaHI BHCHOBKH, aJie
MICTUTh HE3HAYHY KIJIbKICTh APIOHUX MOMHIIOK.
0,11...0,13 BianoBins Ha MUTaHHS JOCTAaTHHO NOBHA, YACTKOBO MiATBEP/HKEHA BiIMOBITHIMHU
dbopMyIaMu Ta UTFOCTPATUBHUM MaTepiajioM, MICTUTh 3HAYHY KiJTbKICTh APIOHUX
MOMMJIOK.
0,5...0,10 BianoBigs Ha MUTaHHS HETMOBHA, YaCTKOBO MiATBEPAKEHA BiAMOBIIHUMU
dopMynamMu Ta UTIOCTPATUBHUM MaTepiajioM, MICTUTh 3HAUYHY KUIBKICTh TPYOHUX Ta
JPiOHUX TTOMHUJIOK.
0...0,5 BiamoBinp Ha muTaHHS HETIOBHA a00 BiJICYTHS, HE MIATBEP/PKEHA BIAMOBITHUMHU
dbopMynaMu Ta UTIOCTPATUBHUM MaTepiaioM, MICTUTh 3HAYHY KiTbKICTh TPyOUX Ta
JpiOHUX MTOMUJIOK.
MaxkcuMaibpHa KUTbKICTh 0alTiB
dopmMa KOHTPOIIIO
Jlenna dopma 3aouHa opma
BukoHaHHs IpaKTUYHUX 3aB/IaHb 24 dana 24 dana
[ToTOoYHMI MOAYIBHUX KOHTPOJIb 36 GauiB 36 OaiiB
3axucT JIabopaTOpHUX POOIT 246atiB 246aiB
[TiicyMKOBHIT KOHTPOJIb 16 GaniB 16 6amiB
Bceboro 100 daxis 100 daxis

Po3noaia 0aJiiB, AKi OTPUMYIOTh CTYIEHTH

[ToTouHe TecTyBaHHS Ta caMOCTiiiHa poboTa
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3micToBu# Moaysb 1 | 3micToBui moaynb 2 | 3mictoBuid Mmoaynb 3 | JlaGopatophi | 3akiroune | Cyma
IIMK 1 I[IMK 2 IIMK 3 pobotu TECTyBaHHs
Ip.1,2,3 IIp. 4,5 IIp. 6,7, 8
8+9=17 6+14=20 9+14=23 24 16 100
[Ip1-IIp 8 — mpakTH4HI 3aHATTS 3MICTOBHUX MOJIYJIIB.
I[IMK1 — IIMK3 — notounuii MOAYJIbHUNA KOHTPOJIb 3MICTOBHUX MOJTYJIIB.
8. KPUTEPII OLIIHIOBAHHS PE3YJILTATIB HABYAHHS
JleHHE BIIIITICHHS 3a04He BIIIJIEHHS
Bun pobortu Kinekicts Bun pobotu Kinekicts
OamiB 6amiB
T1, T2 IIpaxkTrune 3aHaTTS Nel 3 [TpakTuune 3aHsatTs Nel 12
T3, T4 [TpakTnune 3aHATTS N2 3
3M 1 TS5 [IpakTuune 3aHATTS N3 3
IIMK1 | TecryBanns 3a temamu 3M1 8 TectyBanHd 3a TeMamu 3M 1 8
T9 [TpaxTiune 3auatTs Ned 3
3M2 T10 IIpakTrune 3aHATTS NeS 3 [IpakTrune 3aHATTS No2 12
I[IMK2 | TecryBanHs 3a Temamu 3M2 14 TectyBanHs 3a TeMamu 3M2 14
T20 ITpakTrune 3aHATTSA Neb 3
3M3 T23 [IpakTruHe 3aHATTSA Ne7 3
T28 IIpakTrune 3aHATTS No® 3
IIMK3 | TecryBanns 3a Temamu 3M3 14 TectyBanHs 32 TeMamu 3M3 14
JlaGopatopHi poboTH 24 24
Tincymxosuid TecTyBaHHA 16 TectyBaHHs 16
KOHTPOJIb
Bceboro 100 100

Mukonais: Bumasers Topybapa B.B., 2016. — 288 c.
3. KoHCTaHTIiHOB

9. PEKOMEH/IOBAHA JIITEPATYPA
OcHoBHa JiTeparypa:

1. byasaapa, O. ®. Texniuna tepmoaunamika [Tekcr] / O. ®. bynsaapa — K.:

Texnika, 2006. — 320 c.

2. EHepreTn4Hi 00'€KTH MOPCBHKOI iH()pACTPYKTYpH:TeI10(pi3nUHI mpouecH i

exojioriudi mokasuukm [Texct] / B.B. Kysuemnos, C.C. Pwxkkos, A.Il. IlleBmoB. —

C.M.

Teopetnuni

OCHOBH

TEIUIOTEXHIKHU

C.M.Koncrantinos, €.M.I1anos — K.: «3o0mn0t1i Boporay, 2012. — 592 c.
: HaB4. mocionuk [Tekcr] / B. L

4. IlenbkoB B. 1. TexniuHa TepMoauHaMIKa

IlenwskoB. — Pisae : HYBI'TI, 2010. — 209 c.
5. O6epTtiox P. P. TeopernuHi 0CHOBH TEIUIOTEXHIKH: HaBY. mociOHuk [Tekct] / P.
P. O6eptiox. - Binauus : YHIBEPCYM-Binnung, 2009. - 165 ¢

[Texcr] /

6. ®enopoB B.I'. Temmorexnika. Kypc nekuiii [Texcr] / B.I'. ®emgopos, B.O.
Bunorpanos-Canrukos, O.I. Kenko— Ymans, Bun-so YHYC., 2010. 127 ¢

17




7. MMoaymko JI.O. Temnodiznuni BIacTUBOCTI BOJaU 1 BOJsHOI mapu. JloBiaKOBi
marepianu. HaBuansnuii nocionuk [Tekct] / JI.O. [Togymiko, JI.O.Cunenko . — K. KEDK,
2022.-32c.

8. Kysuemos, B. I'. Po3paxynok razosux cymimis [Tekcr] / B. I'. Ky3nenos, C. I'.
®opayit — Mukomnais: YIMTY, 2003. — 39 c.

9. Ky3nenon, B. I'. Po3paxyHok 1 TepMoAMHAMIUYHUA aHaII3 Ta30BUX IUKIIIB
teroBux aBuryHiB [Tekcr] / B. I'. Ky3nenos, B.B. Ky3nernos — Muxosnais: HYK, 2006. —
44c.

10.30ipaux naboparopHux poOiT 3 aucuuibiiak “TexHiuHa TepMoarHaAMIKa™
[Texct] / 0. JI. Kapnames, B. I'. Ky3uenos, C. I'. ®opayi, B. B. Ky3nenos. — Muko:nais:
YIAMTY, 2000. — 88¢

11.Ky3nenoB, B. I'. MetonuuHi BKa3iBKM JI0 BHKOHAaHHS KypCOBOi pobOOTH 3
«Texniunoi trepmonunamiku» [Tekct] / Kysnemnor B. I'., Ky3uenos B. B. — Mukomnais:
YIAMTY, 2003. —40c

12.Ky3nenoB, B.I'. 30ipHuk nabopatopHux pobOiT 3 Kypcy «TexHiuHa
tepmoauHaMika» [Enexkrponne Bunanns] / B. I'. Ky3nenos, B. B. Ky3nenos. Enexkrponne
BUJIaHHS KOMOi1HOBaHOTO BukopuctanHs Ha DWD-ROM. Muxkomnais, HYK, 2012

JonomixkHa JiTeparypa:
13.Termmorexuika. Ilinpyunuk. [Tekcr] / b.X. [paranos, O.C. becapab, A.A.
Jomiacekuii, B.O., JIazopenko. 3a pen. b.X. JIparanosa. — 2-¢ Buj. nepepo0. 1 gom. —K.:
®ipma ,,JHKOC”, 2005. — 400 c.
14. IyopoBcska B.B. Tepmonunamika ta terooomin: HaBy. noci0. [Tekct] / B.B.
Hy6posceka, B.I.IHkmsp.- K.: HTYY «KIll», Bun-so «Ilomitexnaika», 2016. — 152 ¢
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