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BCTYII

AHoTauis

HNucnumnina «TexHiyHa TepMoaMHAMIKa» BUBYA€ 3arajbHl  MOHSTTS,
BU3HAYEHHS 1 3aKOHU PIBHOBAXXHOI TEPMOJIMHAMIKUA;, OCHOBHI CIIBBIAHOIICHHS IS
MOJIITPOITHUX MPOLIECIB; MaTEMaTUYH1 METOIM OTPUMAaHHS U(epeHiaTbHUX PIBHAHb
TEPMOJIMHAMIKH; METOJM TEPMOJMHAMIYHOTO JIOCHIJKEHHS OPsIMUX 1 OOOPOTHHX
ra3oBUX 1 MapoOBUX LUKIIB, METOAM aHaNI3y €(PEKTUBHOCTI IHUKIIB TEIIOCHUIOBUX
YCTaHOBOK.

DopMyIOThCS 3HAHHS ISl BUKOHAHHS IHKEHEPHUX PO3PaXyHKIB MEPETBOPECHHS
TEIUIOTH B MPSIMUX LMKIAX TEIJIOBUX JBUTYHIB 1 OOOPOTHHUX IHUKJIAX XOJOJUIBHHUX
MaliMH 1 YCTaHOBOK; BHMKOHAHHS  pPO3paxyHKIB MaKCHUMaJlbHOI  (MEKEBOi)
Mpare3 aTHOCTI MOTOKY 1 TEIJIOTH, BEJIMYMHU HEOOOPOTHUX BTpPAT Yy peaibHOMY
LUKl C TOCHIJOBHUM aHali30M; BUKOPHUCTAHHS IJIs PO3PAXYHKIB BIAMOBIIHUX
Ta0IMILIb 1 JlarpaM TEPMOJIMHAMIYHUX BIIACTUBOCTEN pOOOUYUX Ti.

Kurouogi ciioBa: temiora, po0oTa, TEpMOAMHAMIYHUN TIPOIIEC, ITUKJI, Jlarpama
CTaHy

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 is formed to perform engineering calculations of heat conversion
in 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. OITUC HABYAJILHOI JUCLHUTIITHU

XapakTepucTUKa
) ) . HABYAJIBHOI TUCIIUTUTIHA
HaiimeHnyBaHHS TOKa3HUKIB Tanyse 3uans, CTCHIAILIICTD (ocBiTHA JleHHa 3304Ha
Iporpama), OCBITHIN PIBEHb
dbopma dbopma
HaBYaHHS HaBYaHHS
Kinpkicts kpequTiB — 7 T'asyse SHaHb- 14 E H CKTpHiHa O0o0B'13K0Ba
IHXKEHepis
Monynis — 1 Pik nmigroroBku:
3MICTOBHUX MOJTYJTIB — 3 CrerianibHicTh: 142 "EnepreTudne
Enexrponna agpeca PITH/I MaIIMHOOYTyBaHHS" 2t 2t
Ha calTi YHiBepcHUTeTY:
Ocgitas porpama: "I'a30TypOiHH1
3arajpHa KUTbKICTh TOJIUH — YCTaHOBKH 1 KOMIIPECOPHI CTaHuii" CemecTp:
210 4-it | 4-it
Jlekuii
60 rox | 14 ron
IIpakTH4Hi 3aHATTS
15 ron | 4 ron
TUXKHEBUX TOAUH ISt JlabopaTopHi 3aHATTS
neHHOo1 GopMU HaBYAHHS: C e ) . 30 rox | 8 ron
ayJIMTOPHUX — O, Ocititiif pibeib: Hept Camocriiina po6ora
CaMOCTIIfHOT poOOTH (Gaxanasper i) 105ron | 184rox
cTyzeHTa — 7. InauBinyajabHi 3aB1aHHs
— | —
Bua KOHTPOJIIO: €K3aMEH
®opMa KOHTPOJIIO:
KOMOIHOBaHa

2. META BUBYEHHSI HABYAJIGHOI JIUCITUILJITHA

Metoro BHUBYEHHSI HaBYAJIBbHOI JuUCHUIUIIHK 'TexHiyHa TepMoaAUHAMIKA" €
(dbopMyBaHHS BIANOBIIHO JI0 OCBITHBO-MPOQECIHHOT MpOrpaMu MIATOTOBKH TaKUX
KOMIIETEHTHOCTEM
3K3. 31aTHICTh 3aCTOCOBYBAaTH 3HAHHA Y MPAKTUYHUX CUTYALisX.
3K4. 3nanHs Ta po3yMiHHS MNpeaMeTHOI 00JacTi Ta po3yMiHHSA HpodeciiHol
TISUTBHOCTI.
3K8. 31aTHICTh BUMTHCS 1 OBOJIOAIBATH CyYaCHUMU 3HAHHSIMH.
®K2. 3partHicTh 3aCTOCOBYBAaTHM CBOi 3HAHHS 1 PO3YMIHHS [JIsi BHU3HAYEHHS,
(GopMyIIOBaHHSA 1 BHUPILIEHHS IHXEHEPHUX 3aBJaHb 3 BUKOPUCTAHHSIM METOJIIB
EJIEKTPUYHOI 1HXKEHEPI.
®K11. 3partHicTb BUKOPUCTOBYBAaTM  CTaHAAPTHI  METOJUKHU  IUIAHYBaHHS
€KCIIEPUMEHTAIbHUX  JOCHIIKeHb, 3AlMCHIOBaTH OOpOOKYy Ta  y3arajJbHEHHS
pE3yJIbTaTIB EKCIIEPUMEHTY.




3. HEPEAYMOBMU JJis1 BUBUEHHSA JUCHHUIIJITHA
[lepenymoBamMu [Uisi BUBYEHHS KypCy € BUKJIAJaHHS CTYJI€HTaM HACTYIHHX
JUCUUIUTIH: BUIA MareMmaTuka, ¢i3uka, OCHOBH 1HQOpPMAIITHUX TEXHOJOTI Ta
NpOrpaMyBaHHs, MAaTeMaTHMYHI METOAM 1 MOJedl B IHXEHEPHHX pO3paxyHKax,
aHIJIMChKa MOBA 3a NPO(eCIHUM CTIPSIMYBaHHSIM.

4. OYIKYBAHI PE3YJbTATHU HABUAHHSA

BuBueHHs1 HaBYaNbHOI AUCHUILUIIHU Tiependadae (OpMyBaHHS Ta PO3BUTOK Yy
CTYJICHTIB TaKUX pe3y/bTAaTIB HABUAHHS:
IIP1. 3HaHHA 1 pPO3YMIHHS MaTeMaTUKH, (I3UKH, TEIIOMAacOOOMIHY, TEXHIYHOI
TEPMOJIMHAMIKH, T1Ipora3oJuHaMiki, TpaHcdopmalii (IepeTBOPEeHHs) eHeprii,
TEXHIYHOI MEXaHIKM, KOHCTPYKLUIMHHUX MaTrepiajliB, CHCTEM aBTOMAaTH30BaHOIO
MPOCKTYBAaHHS EHEPreTUYHMX MAIIMH Ha pPIiBHI, HEOOXITHOMY Jii JOCSATHEHHS
pE3yJIbTATIB OCBITHBOI TPOTPAMH.
ITP2. 3HaHHs 1 pO3YMIHHS 1HXKEHEPHUX HAyK Ha PiBHI, HEOOXIAHOMY JUIsl JOCSITHEHHSI
IHIIMX PEe3yNbTaTIB OCBITHBOI MPOTrpaMu, B TOMY YHCIII IEBHA 0013HAHICTh B OCTAHHIX
JOCSITHEHHSIX.
IIP3. Po3yMmiHHS IIHMPOKOTO MIKIUCUUIUTIHAPHOTO KOHTEKCTY cleuiaabHoCTI 142
Eneprernune MammHoOy 1yBaHHS.
ITP10. IlnanyBaTH 1 BUKOHYBaTH €KCHEPUMEHTAJIbHI JOCIIIKEHHS 3a JOMOMOIOIO
IHCTPYMEHTQJIBHUX 3ac00iB (BUMIpDIOBAIBHUX TMPHJIAJAIB), OIIHIOBATA MOXHOKH
MPOBEJICHHS JIOCHTIJI)KEHb, POOUTH BUCHOBKHU.
ITP13. BuxopucroByBaTH OOJIaJHAHHS, MaTepiaJd Ta IHCTPYMEHTH, IHXKEHEpHI1
TEXHOJIOT11 1 IPOLECH, a TAKOXK PO3YMIHHA X OOMEKEHb MPHU BUPILLIEHHI TPodeciitHuX
3aB/1aHb.

5. MPOT'PAMA HABYAJIBHOI JUCIUILJITHUA

3micToBuii moayas 1. "' TepmogunamiuHi BJaacTuBocTi podo4oro tija '

Tema 1. Ilpeamer 1 MeToa TeXHIYHOI TepMoaAMHAMIKU. PexomeHI0BaHa jiTeparypa.
TexniyHa TepMoAMHaAMIKa SK OCHOBa CTalllOHAPHOI €HEPreTUKHU. TepMoJMHaMiyHa
cuctema. PiBHOBa)XHMI, CcTalllOHApHUI Ta HE PIBHOBAXKHUU cTaH. TepMoIMHaMIYHUI
nporec. Yac penakcaiii B peasbHOMy Tpoiieci. [lapameTpu cTaHy OJHOPIAHOTO
poGouoro Tina. PiBHAHHA cTaHy imeanbHOro rasy. [1] crop. 4-19; [2] crop. 23-37; [3],
ctop. 4-10; [5], cTop. 9-13.

Tema 2. TepmoauHaMiyHi BJIACTUBOCTI poOoumMx T TepMmiuHI 1 KaJOpU4YHI
napametpu crany. Jlocmimkenns TeroeMHocTi ra3is. MKT TennoeMHOCTI peqoOBUH.
TemnmoemHuocTi ¢p i ¢y. Koedinient [lyaccona. PiBasuus Maiiepa. [1], ctop. 36-43; [2],
ctop. 50-54; [3], crop. 10-15; [5], cTop. 79-83

Tema 3. Cymiwi ra3iB B i1eanbHoO-ra30BoMy cTaHi. CriocoOu 3aBAaHHs COCTaBY CyMIIlIl.
CniBBIZHOIICHHS MK MacOBHMH, 00’€MHMMH, MOJbHUMHM YacTKaMmu. ['a3oBa crama Ta
yMOBHa MoOJisipHa Maca cymimii. [lapiianbHuii TUCK, mapiiadibHUA 00’ €M KOMIIOHEHTIB
cymimi. IlapuiansHa Ta npuBeneHa T'yCTUHA KOMIIOHEHTIB Ta iX 3B’SI30K 3 T'YCTHHOIO



cyminrn. TermoemHicTh razoBux cywimei. [1], crop. 162-167; [2], ctop. 38-40; [3],
ctop. 10-19; [5], crop. 107-118

Tema 4. [ 3akoH TepMoauHamiku. /[ludepeHuianbHl pIBHSHHSA Ta MNPUKIAAM IX
BUKopucTaHHs. Temota 1 poOoTa SK BUAM IepeAadl eHeprii. 3aKoH 30epeKeHHS 1
NEepPEeTBOPEHHs1 eHeprii. BHyTpimHs eHepris Ta 30BHIHS pobOorta. ['padiune
BiIOOpaxkeHHsI TeoTu 1 podotu. [iarpamu v-p ta s-T, iXx BraacTuBocTi. EHTanbmis.
PiBasinHs Ta popmyntoBaHHs 1-0T0 3aKOHY, MPUKIIAIU iX 3acTocyBaHHs. [1], cTop. 21-
35; [1], crop. 40-50; [3], cTop. 20-36; [5], cTop. 15-26

Tema S. [lomiTponHuii mpouec (3aranbHuil BUnajaok). PiBHsHHSA npouecy. Po3paxyHok
3MIHM BHYTPIIIHBOI €HEprii, eHTanbmii, eHTponii. [ToHATTS MOMTPOMHOrO MNPOUECY.
Meronuka nocnipkeHHs. BuBeneHHs piBHsAHHA noJiTponu. CHIBBIAHOLIEHHS MIX
napameTpamu p, v, T. Po3paxyHOK 3MiHM BHYTPILIHBOI €HEPrii €HTaNbIii 1 eHTPOIii.
[1], cTop. 50-66; [2], cTop. 55-61; [3], cTop. 185-188; [5], crop. 129-136

Tema 6. PoGorta mporuecy, Temnora nporecy. BuzHaueHHS MOKa3HHMKA MOJITPOIIH.
Busenennss ¢opmyn pobotu nedopmaniiinoi Ta MOXIMBOI. Po3paxyHOK Temiotu
npotiecy (IOCTIIKEHHS TEIJIOEMHOCTI MOJIITPONHOro mpoiiecy). CriocoOu BU3HAYCHHS
nokasHuka nojitponu. [1], crop. 26-33; [3], ctop. 189-195; [5], cTop. 137-143

Tema 7. CymicHi aiarpamu v—p 1 s=T. I'pynu nomitpon. locmigxeHHs 1300pOLECIB.
CywmicHi piarpamu v-p 1 s-T mnomitponHux mnpouecis. I'pynu mnomitpomn. ['padiune
JOCTIKEHHS (pOo3paxyHOK) noJiTponHux mnportiecis. [3], crop. 195-203; [5], cTop. 144-
153

Tema 8. 3aranbHi yMmoBH poOOTH TeTIOBUX JIBUryHIB. [I0BHI 1 HENMOBHI 1U(epeHiiany B
TepMoaMHaMill. J>kepena TEIIOTH Ta YMOBM pOOOTH TEIUIOBUX JBUTYHIB 1
X0NOAWIbHUX MamuH. OOOpOTHI Ta HEOOOPOTHI KpPYroBi MpolecH (LIUKIU) Ta iX
edexTuBHICTb. [1], cTop. 67-70; [3], ctop. 40-61; [5], cTop. 26-42

3micToBuii Mmoayas 2. "'TepmMoauHaMivyHi HMKJIN ra30BUX ABUTYHIB''.

Tema 9. Ilpsmuii (cunosuil) Ta 3BOpOTHHMIA (XxomoamnbHuil) nukan Kapao. Ix
eeKTHBHICTh. Y3aranbHeHui Uk Kapho. [ToHsTTs po perenepartito termioru. [1],
ctop. 70-80; [3], ctop. 61-77; [5], cTop. 43-65

Tema 10. dopmymoBanHs Ta audepeHuianbHi piBHsSHHA Il-ro 3akony. Busig
nudepeHIiaIbHUX PIBHSIHB I 000POTHUX Ta HEOOOPOTHHMX IUKIIB. [1], cTop. 82-91;
[2], cTop. 61-74; [3], cTrop. 61-77; [5], cTop. 43-65

Tema 11. Metonu nopiBasiHHS KKJI oGopoTHuX 1 HeoGopoTHMX 1ukiiB. CepemHs
IHTerpajibHa TeMmreparypa Ta ekBiBaJieHTHuM uukin Kapno. [lpuknanu mopiBHSHHS
LIUKIIB 33 CEpPEeJIHbOIHTErpaJbHUMHU TEeMIepaTypaMH MiABOAY Ta BIABOAY TEILJIOTH.
Meton koedilieHTIB KOPUCHOI 1ii B aHami3l HeoOOpOTHUX LMKIIB. ExcepreTnunuii
METO/] aHaJTi3y TEeIJIOCUIOBHUX YCTaHOBOK. [1], cTtop. 92-101; [3], cTop. 252-258

Tema 12. /IBoTakTHI 1 YOTUPUTAKTHI ABUTYHHU. [HAMKATOpHA JiarpaMa i TE€OPETUYHUIN
uuki. Merox pocniymkenHs. llocnmigoBHicTh  po3paxyHky. CepenHid LHMKIOBUN
(inpukaropuuit) Tuck. [ukn JIB3 13 3ropstHHsSIM majibHOTO Mpu cTasioMy 00’ emi. [{ukin
JIB3 13 3ropsiHuaM nanbpHOro npu p=const. [{ukn JIB3 3 mimmanuM 3ropsiHHAM MaivBa.



[Mpuknanu nmopiBHAHHS UUKITIB. Jlesiki eKOHOMIYHI TTOKa3HUKH podotu. [1], cTop. 229-
240; [2], ctop. 74-85; [3], cTop. 264-273

Tema 13. JlocnimxkeHHss poOOTH OJHOCTYNEHEBOro Komiipecopa JlificHa 1HAMKAaTOpHA
aiarpaMa 1 TEOPEeTUYHMM LUK poOOTH OAHOCTYIEHEBOrO KOMIIpecopa Mpu
130TepMIYHOMY, a/11a0aTUYHOMY 1 HOJITPONHOMY mporeci ctucHeHHs. “IkinmuBuii™
mpocTip Ta Horo BIUIMB Ha pobory kommpecopa. JlochimkeHHss poOOTH
OaratocTyneHeBoro kommpecopa. EkoHOMIUHI moOka3HUKU poOoTH barartoctymneHese
cTUCHeHHs. v-p 1 s-T miarpamu. TemnoTta oxonomkeHHs kommpecopa. [loxazHuku
poboTtu peanbHOro KoMipecopa. [1], ctop. 217-225; [3], ctop. 220-229

Tema 14. 3aranbHi BU3HA4Ye€HHsS 3 Teopil Teuli ra3iB Ta mapu. Teuis ra3iB 1 mapwu.
[lepmnii 3akOH TEPMOAMHAMIKM JJisi Ta30BOro NOTOKY. OCHOBHI MNPUIYIIEHHS.
IBuakicte 3ByKy. Ywmcio Maxa. Comio 1 audyzop. OCHOBHI CHIBBIIHOIIEHHS.
Piusnns ['rorowio. [1], ctop. 182-193; [3], cTop. 229-233,;

Tema 15. 3akoH 00epTaHHs BIUIMBY: BUMNAJKU TEIUIOBOTO, MEXaHIYHOI'O, BUTPATHOIO 1
reoMeTpu4Horo comesn. OcoOIMBOCTI PyXy ras3iB y BEpTUKaJbHUX KaHanax. Teuis rasiB
3 TeptsaM. [3], crop. 233-238

Tema 16. Po3paxyHok reometpuyHux comnesn. [IIBUIKICTh MOTOKY Ta MacoBa BUTpATa.
BrnnuB Ha BuTiKaHHA BHYTpimHIX omopiB. [lapamerpu mNOTOKY 0OpH MOBHOMY
ajiabaTuaHOMY ¥oro raieMyBanHi. [1], crop. 197-200; [3], cTop. 238-252

Tema 17. OcnoBHi nukiau ['TY. Perenepauis teroru. [IpuHuumnoBa cxema, UK 1
JTOCIIPKEHHs LMKIIIB 3 MIIBEICHHAM TEIJIOTH IIpu P=const, nmpu v=const. Perenepanis
Tertotu Ta il edexkruBHicTh. [lopiBHsiHHS 1uKIIiB. [1], crop. 241-248; [2], cTop. 85-98
[3], cTop. 273-293;[5], ctop. 207-225

Tema 18. Cxmagui nuxmu ['TY. I'TY, ki npamooroTh MO 3aMKHEHOMY ITUKITY.
OcobnuBocti podotn AI'TY. Lluknu 3 OaraToCTyneHEBUM CTUCHEHHSM MOBITPA 1

po3IIUpeHHIM pobouoro Tina. Mexosuit Bunaaok. [3], crop. 273-293; [5], crop. 207-
225

3micToBuii Mmoay.asb 3. "'TepmMoauHaMiYHI HMKJIN peajbLHOro po6o4yoro Tina''.

Tema 19. TepmoauHaMiyHI BIACTHBOCTI peayibHUX Ta3iB. KoedilieHT CTUCIMBOCTI.
Jliarpamu noBeAIHKM peasibHUX rasziB. KpuTuuHi napameTpu pe4oBUHU. PIBHSIHHS cTaHy
peanpHux Tas3iB. [IpuHIMO BIAMOBIIHMX CTaHIB (MOMIOHICTh TEPMOJUHAMIYHHUX
BJIACTUBOCTEH pevoBuH). [1], crop. 132-141; [3], ctop. 138-160; [5],cTop. 231-243
Tema 20. [JocnimkeHHs: TEPMOJUHAMIYHUX MPOIIECIB 3 BOJSHOIO Maporo. BossHa napa.
OcHOBHI Bu3HayeHHs. V-P, S-T 1 S-h giarpamu crany. Tabmumi TermmodizmuHUX
BJIACTUBOCTEHW BOJM 1 BOASHOI mapu. Po3paxyHOK mporieciB BUPOOHHUIITBA MEPETPIiTOi
napu. JlocnimkeHHs i300apHoro mponecy y V-p, S-T i1 S-h giarpamax. JlocmimkeHHs
TEPMOMHAMIYHHUX 130MPOIIECIB 3 BOJSHOIO Maporo B aiarpamax V-p, S-T ma s-h. [1],
ctop. 141-151; [5], crop. 243-270

Tema 21. JlochimkeHHsT BOJIOTUX CyMilmied (Ha TMPUKIAAI BOJOTOro TMOBITPS).
Busnauenns. MoxumBi ctaHu. AOCOJIOTHA 1 BIIHOCHA BOJIOTICTh. Todka pPOCH.



Bostoromict. OCHOBHI CHIBBIIHOIICHHS I BoJiororo moBiTps. /Jliarpama H-d
Pams3ina. I[poriecu 00poOku Bosiororo moitps. [1], crop. 167-181; [5], cTop. 334-350
Tema 22. Ilukn Kapno 3 BoasHOro maporo. MosxmuBocti peamizaiii. IlepeBaru 1
Heaomiku. [1], ctop. 266-268; [3], crop. 293-300; [5], cTop. 277-279

Tema 23. [{uxn Penkina ta cnoco6u mijiBuieHHs oro epektuBHOCTI. [{ukin Penkina 3
HacuyeHoro mnaporo. Lukin Penkina 3 meperpiroro naporo. BriuB napameTpiB nmapu Ha
BXO/I1 B TypOiHy 1 B koHAeHcaTopi. Luxn IICY 3 npomixkauM neperpisom napu. PeanbHi
BTpAaTH B MpoIlieci po3niupeHHs mapu. Pereneparusni nukau [1], crop. 268-283; [3],
ctop. 293-312; [5], crop. 277-289

Tema 24. TepMmoauHamMiuHi OCHOBHU Tertodikaiii. biHapHI HMKIM: BUMOTH 10 poOOUHX
TLJT; cXeMa 1 UKJI PTYTHO-BOJISIHOT O1HapHOi ycTaHOBKU. OCOOIMBOCTI pOOOTH aTOMHUX
MapoCHIIOBUX YCTaHOBOK. [1], cTop. 286-286; [3], ctop. 321-326;[5], cTop. 292-295
Tema 25. [1apora3zoBi yCTaHOBKH 31 3MilIaHHSAM poOouux Ti1. [lapora3oBi ycTaHOBKHU 3
pPO3AUIBHUMHU NOTOKaMH rasy 1 napu. Luknu 3 MI'J[-renepatopom. [Ipunumn nii MI'JI-
reHeparopa. Kom6inosani IICY ¢ MI'/I-renepaTopom. Cxema, HUKI 1 K.K.J1. YCTAHOBKHU
PO3IMKHYTOI'O 1 3aMKHEHOro IUKJy. [lepcrnekTuBHI METOAN MEpPEeTBOPEHHS TEIUIOTH B
eNleKTpu4Hy eHeprito [1], crop. 286-294; [3], cTop. 292-295; [5], cTop. 326-328

Tema 26. CiocoOu 3HMKEHHS TeMIIepaTypu pobouoro Tiia. JpocentoBaHHs peabHOTO
1 1neanpHOro rasiB. @i3uyHi ocHOBU. /ludepeHuianbHUil Ta IHTErpaJIbHUNA JPOCEIIb-
edexr. Temneparypa Ta KpuBi iHBepcii. JlpocentoBaHHs BOAsSHOI mapu. AjiabaTHe
PO3IIUPEHHS 3 BUPOOHUIITBOM poOoTH. [3], cTop 203-215

Tema 27. 3BopotHuii o0opoTHuil nuki KapHo Ta ioro eexktuBHiCTh. CxeMa 1 LUK
MOBITPSHOT X0JMOAWIbHOI MamuHu. [1], cTop. 299-304; [3], cTop. 334-341; [5], crop.
295-298

Tema 28. Cxema i NUKI MapoOKOMIIPECIOHHOT XOMOAMIbHOT MarmHu. [1], cTop. 304-
308; [3], cTop. 334-341; [5], crop. 295-298

Tema 29. Cxema 1 IUKI NapOeXKEKTOPHOI XOJOAWIbHOI MamuHU. AOcopOlioHHa
xonoauiabHa MaruHa. [1], crop. 308-312; [3], cTop. 358-360; [5], crop. 304-308

Tema 30. TermnoBuil Hacoc Ta epeKTUBHICTh Horo podoru. Kackaani cxemu poOOTH
XOJIOAWIIBHUX yCTaHOBOK. [1], cTop. 312-313; [3], cTtop. 360-365; [5], cTop. 309-312



TeMaTHYHHN IJIAH HABYAJBbHOI JUCIUILIIHNA

KinekicTs roauu

Jlenna dopma

3aouna popma

Ha3zBu 3MicTOBHX MOMIYJIIB 1 TeM ; -
y TOMY YHCII y TOMY YHCIi
yCBOro I Jp. | mp. c.p. yYCBOro I Jp. | mp. c.p.
1 2 3 4 5 6 7 8 9 10 11
3micToBuii Mmoayab 1. TepmMoamHamika po0o4oro Tia B iteaJJbHO-Ta30BOMY CTaHi
Tema 1. Beryn. Mera i 3aaa4i kypcy. OCHOBHI BU3HAUCHHSI. 6 2 2 1 1 4 - - - 4
Tema 2. TepMoarHAMIUHI BIACTHBOCTI pOOOYHX Til 15 2 8 1 4 10 2 2 2 4
Tema 3. Cymimii ra3iB B i1eaJJbHO-Ta30BOMY CTaHi. 5 2 _ 1 2 6 _ _ _ 6
Tema 4. [ 3akoH TepmonuHamiku. JudepeHmianbHi piBHAHHA Ta NPUKIAAN i 4 2 : 1 1 6 1 5
BHUKOPHUCTaHHSI.
Tema 5. TlomitponmHWil mpomec (3araibHU BUMAAOK). PiBHSHHA Tpoliecy 6 2 : 2 2 4 4
Po3paxyHOK 3MiHHM BHYTPILIHBOI €HEprii, eHTaJIbIii, eHTPOIIi.
Tema 6. Pobora niporiecy, Temiora mporecy. BusHaueHHs Toka3HUKA TOIITPOIIH. 3 2 _ _ 1 5 _ _ _ 5
Tema 7. CymicHi niarpamu V—p i s—T. ['pynu momitpor. 4 2 _ _ 2 4 _ _ _ 4
Tema 8. 3aranbHi YMOBH pOOOTH TEIJIOBUX JBUTYHIB 2 2 _ _ _ 6 1 _ _ 5
Pazom 3a 3micToBHM Moayaem 1 45 16 10 6 13 45 2 2 37
3micToBuii Moayab 2. TepMoanHaMidHi ITUKJIM Ta30BUX IBUTYHIB
Tema 9. Lukn KapHo Ta #oro 3HauyeHHs. Y3araibHeHWH NHMKI. PereHepari
0 p raJbHeHUH 1H reHepallist 8 2 3 1 5 10 2 3 3 8
TEIJIOTH
Tema 10. ®opmyntoBanHs Ta qudepeHianbHi piBHsHHEA 11 3ak0HY 9 2 _ 2 5 10 _ _ 2 8
Tema 11. Meronu nopiBHSHHS TepMOAMHAMIYHOI epEKTHBHOCTI IIUKITIB. 7 2 _ _ 5 8 _ _ _ 8
Tema 12. Hukiau JIB3. OcHoBHi BuzHavyenHs. Lluxin /IB3 3 minBogoMm TerioTu mpl
v=const. Hukn /IB3 3 mimBogoM Temnotd mpu P=CONSt i 3 MilmIaHUM MiIBOJON 10 2 - - 8 10 2 - - 8
TEIJIOTH.
Tema 13. locmimkenHs poO0OTH OAHOCTYIIEHEBOTro Kommpecopa. JlociimxenHs: poOoT]
. 7 2 - - 5 5 - - - 5
OaraTocTyreHeBoro kommnpecopa. EkoHOMiYHI OKa3HUKH POOOTH




1 2 3 4 5 6 7 8 9 10 11
Tema 14. 3aranbHi BU3HaYCHHS 3 TEOpii Tedii ra3iB Ta mapu. 11 2 4 - 5 7 - 2 - 5
Tema 15. 3akoH oOepTaHHS BILTUBY 4 2 - - 2 5 - - - 5
Tema 16. Po3paxyHOK reOMETpHYHHX COTEN 6 2 - - 4 5 - - - 5
Tema 17. Ocuosni nuxiiu ['TY. Perenepartis Terioru. 6 2 - 1 3 10 - - - 10
Tema 18. Cxnanni uukau I'TY 7 2 - 5 2 5 - - - 5
Pazom 3a 3MicTOBHM MoayJem 2 75 20 4 4 47 75 4 2 2 67
3micToBuii Moayab 3. TepMoaHAMIYHI MUK/ pealbHOro podo4oro Tijga
Tema 19. TepMmoauHaMiuHi BIaCTHBOCTI peatbHUX rasiB. [iarpamu crany. 9 2 - - 7 8 - - - 8
Tema 20. JocnimKeHHsl TEpMOITMHAMIYHHX MPOLECIB 3 BOJSTHOIO MAPOI0 13 2 4 1 6 8 - - - 8
Tema 21. JJocnmigKeHHs1 BOJOTUX CyMilliel (Ha MPUKIaJi BOJIOTOro MOBITpPsi) 11 2 4 - 5 10 - 2 - 8
Tema 22. Ilukn KapHo 3 BOJISTHOIO ITapolo Ta HOro 3HAYEHHSI. 7 2 - - 5 10 2 - - 8
Tema 23. Ilukn Penkina ta cnocobu miBUIIEHHS HOro e)eKTHBHOCTI. 14 2 4 3 5 13 2 2 - 7
Tema 24. Tennodikauis. Binapui nukiamn. Aromni IICY. 7 2 - - 5 6 - - 6
Tema 25. ITapora3oBi ycranoBku. Luxin 3 MI'JI-renepatopom. 4 2 - - 2 8 - - - 8
Tema 26. Ciocobu 3HMKEHHSI TeMIlepaTypH pobo4oro Tina. 4 2 - - 2 5 - - - 5
Tema 27. 3Boporaii ukn Kapno. IToBiTpsiHa X0noauiibHa YCTaHOBKA. 4 2 - - 2 5 - - - 5
Tema 28. [TapokoMmpeciiiHa X0JI0HIbHA YCTaHOBKA. 11 2 4 1 4 8 2 - - 6
Tema 29. IlapoexekropHa XOJOAWIbHA YCTaHOBKA. AOCOpOIlifiHa XOJIOAMIBLH 2 2 3 3 3 5 3 3 3 5
YCTaHOBKA.
Tema 30. Teruoruii Hacoc. KackanHi cxemMu poOOTH XOIOAMIBHUX YCTAHOBOK. 4 2 3 3 2 6 3 3 3 6
Pa3om 3a 3micToBUM MoayJiem 3 90 24 | 16 5 45 90 6 4 - 80
Ycboro roqus 210 60 30 15 105 210 14 8 4 184

* 3micToBuil MOIyNb KpaTHU# 15 roanHam.

** 3a 3a09HO1 (POPMOIO MTPOBOJIATHCS OTJISIOBI JIEKITIL.
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Temn NMPAKTUIHUX 3aHATDH

KinpkicTs
Ne Hazga temMu rOJIUH
3/m Jlenna | 3aouHa
dopma | dopma
1 | Po3paxyHOK nmapaMeTpiB 1ieaJIbHO - ra30BOi CyMillll 2 2
2 | TenyoeMHOCTI KOMIIOHEHTIB Ta CyMillll 2 -
3 Po3paxyH0K JOBUIBHOTO LIMKIY, IO CKJIAJA€ThCA 3 YOTUPHOX ” ”
MOJIITPOI
4 | OnTuMizaliisi MKy ra30BOro ABUTYHA 2 -
5 | JletanpHUN po3paxyHOK ONTUMAJIBHOIO LIUKITY 2 -
6 I'padiuna macmTabHa moOyaoBa ONTUMANILHOTO IUKIY B V-P ) _
Ta S-T KOOpJMHATAX
7 | BrpaTu npane3iaTHoCTi B ONTUMAJIbHOMY HHUKJI 2 -
8 | Perenepaiiist TEIJIOTH B LIMKJIAX TEIUIOBUX JIBUTYHIB 1 -
Pazom 15 4
Temu 1a00paTOPHUX 3aHATH
KinpkicTs
Ne Hazsa temMu TrOJIUH
3/m Jlenna | 3aouHa
dopma | dopma
1 BusnaueHHss ryctuHH 1 Koe(illieHTa CTHCIMBOCTI MOBITPS 5
METOJIOM BUTIKAHHSI Y€pe3 OTBIP
5 Bu3HaueHHs] MUTOMOT TEMJIOEMHOCTI ra3y MNpU CTAJIOMY TUCKY 4
METOJIOM MPOTOKY
3 BusnaueHHs NHUTOMUX TEIUIOEMHOCTEW Cpm Ta Cym PEaIbHUI 4 5
ra3iB METOIOM aJ11a0aTUYHOTO PO3IIMPEHHS
4 ExcnepruMeHTanpHO-TEOPETUYHE JOCIIIKSHHS ¢dazoBu} 4
Nepexo/IiB piIMHa-HACUYEHA Mapa
5 I[OC'JIiII)KeHHH npoLeciB aaiadaTUYHOro MpPOLECY BUTIKAHHS 4 5
MOBITPS YEPE3 COIIO, 1110 3BYKYETHCS
6 | JlocoimkeHHs HUKITY TapOCUIIOBOI YCTAHOBKH 4 2
7 JIOCHIJDKEHHST UKy  MapOKOMIIPECOPHOI  XOJOAMIBHOI 4
MalIuHU
8 I[OCJIiII)KeHHSI'HpOHeCiB HIAIrPIBY, OXOJOKEHHS 1 OCYIIEHHS 4 5
BOJIOT'OT'O MOBITPSI
Pazom | 30 8
3aBraHHs 1JIs CAMOCTIHOI po00TH
No Bun pobotu KinbkicTs rogua
3/m Jleana popma | 3aouna dopma
1 | IligrotoBKa J0 JEKIH 45 90
2 | IligroToBKa /10 MPaKTHYHUX POOIT 60 94
Pazom 105 184
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6. METOAN HABYAHHS, 3ACOBU JIATHOCTUKU PE3YJIBTATIB
HABYAHHS TA METO/IB iX JEMOHCTPYBAHHS

[1ix yac nmpoBeneHHs 3aHATh BUKOPUCTOBYIOTHCSI HACTYITHI METOJIM HAaBYAHHS:
- JUIS  JIEKIIWHUX 3aHATH. TMOSICHIOBAJILHO-UTIOCTPATUBHUN METOJA, WI0 BKIIOYAE
MOBIIOMJIEHHSI TOTOBO1 iH(OpMalli pi3HUMHU 3aco0aMM, a caM€ CJIOBECHUM, HAOYHUM,
MPaKTUYHUM Ta YCBIIOMJIEHHS 1 3amaM'aTOBYBaHHs Iii€i iH(popmarlii 3100yBauaMu Ipu
HaIMKUCaHH1 KOHCIIEKTY;
- IS TPAaKTUYHUX 3aHATh KpPIM  MOSICHIOBAJIBHO-UTIOCTPATUBHOTO METOAY TaKOXK
3aCTOCOBYETHCS 1 MPOOJIEMHE BHUKIAJAHHS, 110 BKIIOYAE MMOCTAHOBKY BUKJIAJadyeM NeEpen
3n100yBayaMy MpoOJeMHU 1 BU3HAYEHHS MLUIAXIB il PO3B'SI3aHHS 3 MPUXOBYBAaHHSIM
MO>KJIMBUX MI3HABAJILHUX CYNIEPEUHOCTEH;
- I CaMOCTIMHOI pOOOTH 3aCTOCOBYETHCA SK MPOOJIEMHHMI Tak 1 YaCTKOBO-TIOIIYKOBUMN
METOJIM, 110 MPHU BH3HAYEHIM MpoOjeMi 32 paxXyHOK OTPUMAHHUX 3HaHb HA JIEKUIAHUX Ta
MPAKTUYHUX 3aHATTAX, J103BOJISIE 1M pO3B’SA3yBaTH, a MPUXOBaHI Mi3HABAJbHI MOMEHTH
BOHU BUPILIYIOTh CaMi 3 OTPUMAaHHSIM KOHCYJIbTAIIl]l B1/l BUKJIa1aya.

Kontpons Ta CcaMOKOHTPOIb 3IIMCHIOETHCS OIIIHIOBAHHSIM SIKOCTI 3aCBOEHHS
HAaBYAJIbHOIO Marepiajly JUCUUIUIIHM 3a pe3yibTaTaMM BHUKOPUCTAaHHS MaTepiaiy
BUBUYEHOTO IiJ] 4Yac JICKIIMHMX Ta NPAKTUYHHUX 3aHATH MPU BUKOHAHHI MOTOYHOIO
MoayibHoro koutposto (IIMK), mo nepeadadeHo po6ourM HaBYAJBHUM ILJIAHOM 3T1IHO
poOouilii HaBUaJBHIA MpOrpamMi MiJl Yac MPOBEACHHS MOTOYHOTO KOHTPOJIIO, CAMOCTIMHOI
po0OOTH Ta MiJICYMKOBOI aTeCcTallii.

3aco0aMy OIIIHIOBAaHHS Ta METOJaMM JEMOHCTPYBAHHS pE3yJbTaTIB HaBYAHHS 3a
aucruiiiHoo "Texniuna tepmoaunamika / Technical thermodynamics " e: TIMK Ta
€K3aMeH.

7. ®OPMMU ITOTOYHOI'O TA NI ACYMKOBOI'O KOHTPOJIIO
JlocsiTHEHHS cTy/iIeHTa OLIHIOIThCS 32 100-0anbHOI0 CUCTEMOIO Y HIBEPCUTETY.
[lincymkoBa oOIliHKa HaBYAJIBHOTO KYpCy BKIIIOYa€ B ce0€ OLIHKH 3 TOTOYHOTO

MOJIYJIbHOT'O KOHTPOJIIO (TECTYBaHHIO) 1 OI[IHKH 3aKJIFOYHOTO €Tany — €K3aMeHy.

[Torounuii MOIYNbHUI KOHTPOJIb MPOBOAMUTHCS y ¢popmi TectyBanHs: [IMK1 — 10
nutanb, [IMK2 — 10 ta [IMK3 - 10. CymapHa KUIbKICTh OajiiB MOTOYHOTO MOAYJIBHOIO
koHTposito — 36 (cymapuo I[IMK1 0,8710 = 8 6anis, [IMK2 Ta TIMK3 no 1,4?10 = 14
OaiiB). BukoHaHHs1 Ta 3axucT nabopatopHUX poOIT — 24 Gana. BukoHaHHS MpaKTUYHUX
3aBiaHb — 24 Oana. [luToma Bara MOTOYHOrO KOHTPOJIIO B 3arajbHiil CHCTEMI OI[IHOK
ckianae — 84 oanu.

[luToma Bara 3akJIOYHOrO MIJICYMKOBOIO KOHTpOJtO0 TecTyBaHHs (10 muTaHp) B
3arajpHid cucteMi OmiHOK — 16 6anie (1,6?10=16 Oamnis). [IpaBo 37aBaTH eK3aMeH
HAJAEThCS CTYJIEHTY, SIKIH 3 ypaxyBaHHAM MaKCHUMaJbHUX OaliB MPOMDKHHUX OI[IHOK Ta
3aKJIIOYHOTO TeCTyBaHHS HaOupae He meHiie 60 danie. [lincymkoBa OlliHKAa HABYAILHOTO
KYpCY € CYMOIO MPOMIKHUX OLIHOK, OLIHKHU 3aKJIOYHOTO TECTYBAaHHS HAa €K3aMEHI.

[ToToYHMII KOHTPOJb MPOBOJAUTHCS HA JIEKIIMHUX 3aHATTSIX LUISIXOM ONUTYBAHHS
CTYJEHTIB IIOAO 3AaCBOEHHA MarepialiB JEKUIMHUX, MNPAKTUYHUX 3aHATh, a TaKOX
CaMOCTIMHOI MIArOTOBKM. BiH mnepenbdavyae OIIHIOBaHHS TEOPETHUYHOI MIATOTOBKU
3100yBayiB BUIIOI OCBITH 31 3a3HaYE€HUX Yy Hporpami TeM (y TOMY YHUCII, CaMOCTIIHO
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OMpalbOBAaHOTO Marepiaidy) IiJ 4Yac poOOTH Ha JEKIIMHUX 3aHATTIX Ta HAOyTHX
MPaKTUYHUX HABUYOK 111 YaC BUKOHAHHS 3aBJIaHb MPAKTUYHUX POOIT.

DopMHU KOHTPOJIIO Pe3yJIbTATIB HABYAJBHOI AislNIbHOCTI CTY/IEHTIB Ta iX OLiHIOBAHHA

Kpurepii ouiHiOBaHHSI NIPAKTHYHHUX 3aHATH

KinpkicTs
Ne Hasga temu TOJUH
3/m Jlenna | 3aouHa
dopma | dopma
1 | Po3paxyHok mapameTpiB i7ieajIbHO - Ta30BOi CyMIllli 3 12
2 | TenoeMHOCTI KOMIIOHEHTIB Ta CyMilll 3 -
3 Po3paxyH0K JOBUIBHOTO LIMKIY, IO CKJIAJA€ThCA 3 YOTUPHOX 3 12
MOJIITPOI
4 | OnTuMizaliisi MKy ra30BOro ABUTYHA 3 -
5 | JletanpHUN po3paxyHOK ONTUMAIBHOIO LIUKITY 3 -
6 I'padiuna macmrTabHa moOyaoBa ONTUMANBHOTO IUKIY B V-P 3 _
Ta S-T KOOpJMHATAX
7 | Brpatu npaiie31aTHOCTI B ONTUMAJILHOMY ITUKJI1 3 -
8 | Perenepaiiist TEIJIOTH B LIMKJIAX TEIUIOBUX JIBUTYHIB 3 -
Pazom 24 24

KinbkicTs Oanis,

IeHHE/3304HE Kpurepii oniHtoBaHHS

PesynpTar mnpaBWIbHUEN, TOBHHWM, JIOTIYHMH, MICTUTh aHali3 Ta
3/12 JI0JTATKOBY iH(pOopMaITito, CUCTEMAaTH3AIlIfo, y3arajabHeHHS,
apryMeHTOBaHI BUCHOBKHU.

Pe3ynbrar 31e0116I10T0 TPABWIIBHMIA, MICTUTh aHANI3, y3araJlbHeHHS, Ta

2/8...11 JOMYIIeHI HECYTTEB] MOMMJIKM Ta HETOYHOCTI Y BUKJIAJICHHI MaTepiary
13,7 Pe3ynbrar 4acTKOBO MpaBWIBHHMA, MICTUTh HETOYHOCTI, HEJOCTATHBHO
OOTpYHTOBAHMIA.
0/0. .2 P€3yJ?I)TaT Mae CYTTEBI TIOMUJIKH, BHKOPHCTOBYIOTBCS HEBipHa
TEepPMIHOJIOTIsl 00 CTYICHT HE TIOKA3y€e pe3ynbTaT B3araii
Kpurepii ouiHioBaHHs1 J1a00paTOPHUX POOIT
MakcumanbHa
No Hazsa temu KUTBKICTH OaiB
3/m Jlenna | 3aouHa
dopma | dopma
1 2 3 4
1 BusHaueHHss ryctuHH 1 Koe(illieHTa CTHCIMBOCTI MOBITPS 3
METOJIOM BUTIKAHHS Y€PE3 OTBIP
5 Bu3zHaueHHsI MUTOMOI TEMIOEMHOCTI Ta3y MPU CTAIOMY TUCKY 3
METOJIOM IPOTOKY
3 BusnaueHHs NHUTOMUX TEIUIOEMHOCTEM Cpm Ta Cym PEaIbHUI 3 5
ra3iB METOIOM aJ11a0aTUYHOTO PO3IIMPEHHS
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2 3 4

ExkcnepuMeHTanbHO-TEOPETUYHE JTOCJT1JIPKEHHSI hazoBm;
Nepexo/IiB piIMHa-HACUYEHa Mapa

JlocnimpkeHHs: mpoleciB afalabaTHyHOro MpoOLECy BUTIKAHHS
HOBITPSI YE€PE3 COILIO, 10 3BYKYEThCA

JlociJPKeHHSI ITUKITY TapOCHIIOBOT YCTAHOBKHU 3 6

JlocnmipkeHHsT UKy  HapOKOMIIPECOPHOI  XOJIOAMJIBHOI
MAIlUHU

JlocnimpKeHHsT TPOLECiB MiIrPiBY, OXOJIOMXKEHHS 1 OCYIICHHS
BOJIOT'OT'O MOBITPSI

Paszom 24 24

KiabkicTn
oaJis, KpuTepii oniHioBaHHs J1a00paTOpHUX PoOIT
JeHHe/3a04He
3/6 Po6GoTa BukoHaHa y BcTaHOBIIEHUH TepMiH. CTyJIeHT BUKOHYE Ja00paTOpHY

poOOTY CaMOCTIHO 3TiTHO METOJMYHUX BKa3iBOK; YITKO (OPMYIIOE METY
poOOTH Ta OCHOBHI TMOJIOKEHHS TeOpii; 3aCTOCOBYE KOPEKTHI METOaU
00pOoOKHM OTpUMaHUX Pe3yJabTATIB Ta KOMII IOTEPHI MPOTPaMH; y BUCHOBKAX
HaJa€ KOPEKTHY IHTEPIIPETAIli0 Pe3yIbTaTiB; 3BIT BIAMOBITA€E BUMOTaM JI0
odpopMmieHHS JabopaTopHux poOir. CTymeHT MpaBWIBHO BIIMOBiTaE Ha
90...100 % KOHTPOJIBHUX 3aNUTAHb.

2/4...5 Po6GoTa BukoHaHa y BcTaHOBIIEHUH TepMiH. CTyJIeHT BUKOHYE Ja00paTOpHY
pOOOTY 3TiTHO METOJUYHUX BKA3IBOK, 1HO/II TICTIST KOHCY/IbTAIlIA BUKIIa1a4a;
MpaBWIbHO (OpMyITFOE MeTy poOOTH Ta OCHOBHI TOJIOKEHHS Teopii; B
[UIOMY TIPaBHJIBHO CKJIQJa€ 3BIT Ta pPOOUTh BUCHOBKH;, BIIMOBiTae Ha
74...89 % KOHTPOJIBHUX 3alUTAHb.

1/2...3 Po6oTa BukoHaHa y BcTaHOBIEHUH TepMiH. CTyJIeHT BUKOHYE Ja00paTOpHY
poOOTYy  3TiIHO METOJMYHHMX BKAa3iBOK, CKJIaJa€ 3BIT, IO MICTUTh
HETOYHOCTI Yy BHCHOBKAax Ta TMOMIIKM; BianmoBimae Ha 60...73 %
KOHTPOJIbHUX 3aIIMUTaHb.

0/1...2 PoGoTa BuKOHaHAa 3 TOPYIIEHHSM BCTaHOBIEHHX TepMiHiB. CTymeHT
BHUKOHYE J1a00paTopHy poOOTYy Micias KOHCYNbTAIlli BHKIIAJada; CKIajae
3BIT, I[0 MICTUTH 3HaYHI HETOYHOCTI y BUCHOBKAX Ta MOMUJIKH; BIAMOBIa€e
Ha 35...59 % KOHTPOJBHUX 3aMUTAHb.

KUH)K.I T Kpurepii oninroBanns IIMK 1
0aniB
1 2
0,8 BingmoBine Ha mNWTaHHS MOBHA, MIATBEp/DKEHA BIINOBITHUMH (opMyIaMH Ta
UTIOCTpAaTHBHUM MaTepiaJloM, BKJIIOYA€E aHAJII3 Ta apryMEHTOBaHI BUCHOBKH.
0,7...0,6 BinmoBine Ha mNWTaHHS MOBHA, MIATBEp/DKEHA BIINOBITHUMH (opMyIaMH Ta

UTIOCTpAaTHBHUM MatepiajioM, BKIIIOYA€ aHaNi3 Ta apryMEHTOBaHI BUCHOBKH, aje
MICTUTh HE3HAUHY KUTBKICTh JPIOHUX MOMHJIOK.

0,5...04 BinmoBine Ha MUTaHHS TOCTaTHHO MOBHA, YaCTKOBO MIATBEP/KEHA BiIOBITHUMU
dbopMynaMu Ta UTIOCTPATUBHUM MaTepiajioM, MICTUTh 3HAYHY KUTBKICTH IPIOHUX
IIOMHJIOK.




2

0,3...0,2

BinmoBine Ha MUTaHHS HETIOBHA, YACTKOBO IMATBEPKEHA BIIMOBITHUMH
(dbopmynaMu Ta LTFOCTPaTUBHUM MaTepiajioM, MICTUTh 3HAUHY KUIBKICTh TpyOuX Ta
JPiIOHUX TIOMHJIOK.

BinmoBine Ha MUTaHHS HETIOBHA 200 BIICYTHS, HE MATBEPKEHA BIIMOBITHUMH
(dbopmynaMu Ta LTFOCTPaTUBHUM MaTepiajioM, MICTUTh 3HAUHY KUIBKICTh TpyOuX Ta
JPIOHUX TIOMHJIOK.

0aJiB

KinbkicTh

Kpurepii ouinroBanus IIMK 2, 3

0,14

BinmoBine Ha TUTaHHS [OBHA, MIATBEP/PKEHA BIAMOBITHUMHU GOopMylIaMu Ta
UTIOCTpAaTHBHUM MaTepiaJioM, BKJIIOYA€E aHAJTI3 Ta apryMEHTOBAaHI BUCHOBKH.

0,11...0,13

BinmoBine Ha TUTaHHS [OBHA, MIATBEP/PKEHA BIAMOBITHUMHU GOpMylIaMu Ta
UTIOCTpAaTHBHUM MatepiajioM, BKIIIOYA€ aHalli3 Ta apryMEHTOBaHI BUCHOBKH, aje
MICTUTh HE3HAUHY KUTBKICTh JPIOHUX MOMHJIOK.

0,8...0,10

BinmoBine Ha MUTaHHS TOCTAaTHHO MOBHA, YaCTKOBO MIATBEP/KEHA BiMIOBITHUMU
dbopMynaMu Ta UTIOCTPATUBHUM MaTepiajioM, MICTUTh 3HAYHY KUTBKICTh IPIOHUX
IIOMHJIOK.

0,4...0,7

BinmoBine Ha MUTaHHS HETIOBHA, YACTKOBO ITTBEPIKEHA BIIMOBLTHUMH
(dbopmynaMu Ta LTFOCTPAaTUBHUM MaTtepiajoM, MICTUTh 3HAUHY KUIBKICTh TpyOuX Ta
JPIOHUX TIOMHJIOK.

0...0,3

BinmoBine Ha MUTaHHS HETIOBHA 200 BICYTHS, HE MATBEPKEHA BIIMOBITHUMH
(dbopmynaMu Ta UTFOCTPaTUBHUM MaTepiajioM, MICTUTh 3HAUHY KUIBKICTh IpyOuX Ta
JPIOHUX TIOMHJIOK.

0aJiB

KinbkicTh

KpuTepii oniHIOBaHHS 3aKJII0YHOT0 TECTYBAHHSA

0,16

BinnoBine Ha TUTaHHS [OBHA, MIATBEP/PKEHA BIAMOBITHUMHU GOpMylIaMu Ta
UTIOCTpAaTHBHUM MaTepiaJloM, BKJIIOYA€E aHAJII3 Ta apryMEHTOBaHI BUCHOBKH.

0,14...0,15

BinmoBine Ha TUTaHHS [OBHA, MIATBEP/PKEHA BIAMOBITHUMHU GOopMylIaMu Ta
UTIOCTpAaTHBHUM MatepiajioM, BKIIIOYA€ aHaNli3 Ta apryMEHTOBaHI BUCHOBKH, aje
MICTUTh HE3HAUHY KUTBKICTh JPIOHUX MOMHJIOK.

0,11...0,13

BinmoBine Ha MUTaHHS TOCTAaTHHO MOBHA, YaCTKOBO MIATBEP/KEHA BiMIOBITHUMU
dbopMynaMu Ta UTIOCTPATUBHUM MaTepiajioM, MICTUTh 3HAYHY KUTBKICTh IPIOHUX
IIOMHJIOK.

0,5...0,10

BinmoBine Ha MUTaHHS HETIOBHA, YACTKOBO ITTBEPKEHA BIIMOBITHUMH
(dbopmynaMu Ta LTFOCTPaTUBHUM MaTepiajioM, MICTUTh 3HAUHY KUIBKICTh TpyOuX Ta
JPiIOHUX TIOMHJIOK.

0...0,5

BinmoBine Ha MUTaHHS HETIOBHA 200 BIICYTHS, HE MATBEPKEHA BIIMOBITHUMH
(dbopmynaMu Ta UTFOCTPaTUBHUM MaTepiajioM, MICTUTh 3HAUHY KUIBKICTh TpyOuX Ta
JPIOHUX TIOMHJIOK.

DopMa KOHTPOIIIO MakcuMasbHa KUTbKICTh OatiB
Jlerna gopma 3aouHa dopma
BuKOHaHHS IPaKTUYHMX 3aBJIaHb 24 Gana 24 Gana
[ToToyHnii MOTYIBHUX KOHTPOJIb 36 OaiB 36 OaiB
3axucT 1a00paTOPHUX POOIT 246amniB 246amniB
[TincymMKOBHI1 KOHTPOJIb 16 GainiB 16 GauniB
Bceboro 100 6axiB 100 6axiB
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Po3noain 6aniB, AKi OTPUMYIOTh CTYACHTH

[ToToyHe TecTyBaHHs Ta caMOCTiiiHa po0OoTa
3micToBuii Mosynb 1 | 3mictoBuii Mmogynb 2 | 3mictoBuit Mogyns 3 | JlaGopatopHi | 3axmoude | Cyma
ITMK 1 IIMK 2 IIMK 3 pobotu TECTYBaHHs
IMp.1,2,3 Ilp. 4,5 Ilp. 6,7, 8
8+9=17 6+14=20 9+14=23 24 16 100
[Ip1-Ilp 8 — mpakTU4HI 3aHATTS 3MICTOBHUX MOJIYJIIB.
[IMK1 — IIMK3 — noToyHuii MOAyIbHUI KOHTPOJIb 3MICTOBHUX MOJTYJIIB.
8. KPUTEPII OINIHIOBAHHSA PE3YJIBTATIB HABYUAHHSA
JleHHEe BILIUICHHS 3a0uHe BIIUICHHS
Bun pobotn Kinbkicte Bun pobotn Kinbkicte
OaniB OaniB
T1, T2 [TpakTiune 3aHsTTs Nel 3 ITpakTiune 3aHsTTs Nel 12
T3, T4 [TpakTuyne 3anaTTs No2 3
3M 1 T5 [TpakTuane 3aasaTTss Ne3 3
IIMK1 | TecryBanns 3a Temamu 3M1 8 TecryBanns 3a temamu 3M1 8
T9 [IpaxTiune 3anarTsa Ned 3
3M2 T10 [TpakTiune 3aHsTTsE Ned 3 [TpakTiune 3aHsTTsE No2 12
I[IMK2 | TectyBanus 3a Temamu 3M2 14 TecryBanns 3a remamu 3M2 14
T20 [Tpaktuyne 3aHATTs Neb 3
3M3 T23 [TpakTuune 3aHsTTst N/ 3
T28 [Tpaktuyne 3anaTTs N8 3
I[IMKS3 | TectyBanss 3a Temamu 3M3 14 TecryBanns 3a remamu 3M3 14
Jlaboparopni poboT 24 24
Hincymxonnuit TecryBanus 16 TecryBanus 16
KOHTPOJIb
Bceworo 100 100

Muxkonais: Bugasenb Topybapa B.B., 2016. — 288 c.
3. Koncranrinon

9. PEKOMEHJIOBAHA JIITEPATYPA
OcHoBHa JiiTepartypa:

1. byasnapa, O. ®. Texniuna tepmoaunamika [Tekct] / O. @. bynauapa — K.:

Texnika, 2006. — 320 c.

2. EHeprernuHi 00’ekTM MOpPCHKOI iH(pacTpyKTypH:Tenjao(pi3u4yHi npouecH i

exojioriuni mokasHuku [Tekct] / B.B. Kysnenon, C.C. Puwxxkos, A.Il. IlleBuos. —

C.M.

Teopernuni

OCHOBH

TEIUIOTEXHIKH

C.M.Koncrantinos, €.M.I1anoB — K.: «3o0m01i BopoTay, 2012. — 592 c.
: HaB4. mocionuk [Texcrt] / B. L

4. TlenbkoB B. 1. TexHiuna TepmoanHamika

[Tenskos. — Pisae : HYBI'TI, 2010. — 209 c.
5. Ooeprtiox P. P. TeopeTnuHi OCHOBM TEIUIOTEXHIKU: HaBY. nocioHuk [Tekcr] / P.
P. O6eptiox. - Binnung : YHIBEPCYM-Binnuus, 2009. - 165 ¢

[Tekct] /
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6. ®enopoB B.I'. Temnorexnika. Kypc nekuiii [Tekct]| / B.I'. ®enopos, B.O.
Bunorpanos-Canrukos, O.I. Kenko— Ymans, Bug-so YHYC., 2010. 127 ¢

7. Hogymko JI.O. Temno(i3uuHi BIACTUBOCTI BOAM 1 BOASIHOI mapu. JlOBiJKOBI
matepianu. HaBuansauii mocionuk [Tekcer] / J1.O. [oxymko, JI.O.Cunenko . — K. KEDK,
2022. - 32 c.

8. Ky3nenos, B. I'. Po3paxynok razosux cymimiB [Tekct] / B. I'. Ky3unenos, C. I'.
@opayit — Muxkomnais: YIMTY, 2003. - 39 c.

9. Ky3neunoB, B. I'. Po3paxyHok 1 TepMOJMHAMIYHMI aHalli3 Ta30BUX IHMKIIB
teroBux aBuryHiB [Tekct] / B. I'. Ky3nenos, B.B. Ky3nenos — Muxkonais: HYK, 2006. —
44c.

10.361pHuK 1a60paTOpHUX POOIT 3 AUCIUILTIHY “TexHiuHa TepMmoauHamika” [TekcT]
/ ¥O. J. Kappames, B. I'. Ky3uneuos, C. I'. ®opayii, B. B. Ky3neuoB. — Muko:nais:
YIAMTY, 2000. — 88¢

11.Ky3nenoB, B. I'. MeToauuHi BKa3iBKM /10 BUKOHAHHS KypcOBOI POOOTH 3
«Texuiunoi Tepmonunamiku» [Tekct] / Kysnenos B. T'., Ky3nenos B. B. — Mukonais:
YIAMTY, 2003. - 40c

12.Ky3nenoB, B.I'. 306ipuuk naboparopuux pobir 3 kypcy «TexHiuHa
tepmoanHamikay [Enekrponne Bumanns] / B. I'. Kysuenos, B. B. Ky3uenos. Enekrponne
BUJIaHHS KOMOiHOBaHOTro Bukopuctanus Ha DWD-ROM. Mukonais, HYK, 2012

JlonmomizkHa Jiitepatypa:
13.Temnotexunika. Ilinpyunuk. [Tekct] / B.X. [lparanos, O.C. becapab, A.A.
Homincekuii, B.O., JIazopenko. 3a pen. b.X. JI[paranosa. — 2-e Bua. nepepo0O. 1 gom. —K.:
®ipma ,,JHKOC”, 2005. — 400 c.
14. lyopoBcbka B.B. Tepmonnnamika Ta TerooOmin: HaBd. nocid. [Tekcr] / B.B.
Hyoposceka, B.I.Ikmsp.- K.: HTYY «KIll», Bua-o «Ilomitexnika», 2016. — 152 ¢
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