@u HaLjioHaAbHUIA TEXHIUHWI YHIBEpCUTET YKpaiHU

ag «KUIBCbKUM MONITEXHIYHUA IHCTUTYT Kadeapa

imeHi IFOPAl CIKOPCbKOTO» ATomMHOI eHepreTMKy

TexHiyHa TepmoagnHamiKa.

YactnHa 2. TepmoamnHaMiUHi npouecu Ta LUKAU
Pob6oua nporpama Has4anbHOI gucumnniim (cnnabyc)

PeKBi3anTK HaBYaNbHOI AUCLUNIHU

PiBeHb BULLLOI OCBiTH Ilepuwiuii (baxanaspcokuit)

Fany3b 3HaHb 14 Enexmpuuna inoicenepis

CneuianbHicTb 142 Enepeemuune mawuno0yoysanus

OcBiTHA nporpama Tnorcenepis i komn tomepHi mexHoa02ii menioeHepeemudHUx CUCeM

Cratyc agucumnninm Hopmamuena

®dopma HaBYaHHA OuYHa(OeHHa)

Pik nigrotosku, cemectp 1l xypc, eecHanuii cemecmp

06’em aucumnnivm 5,0 kpeoumis €EKTC (150 200un), 36 coounu nexyii, 36 co0un npaxmuuni 3ansm-

ms, 18 200un camocmitinoi pobomu
CemecTpoBUit KOHTpOAbL/

. Exzamen/mooynona koumponsna poboma
KOHTPO/IbHi 3axoau

Po3knap, 3aHATb http://roz.kpi.ua/

MoBa suknaaaHHA Yxpaincora

IHdpopmauia npo JlexTop: x.m.H, 0oy. Bopobiioe Muxuma Banepitiosuy, Vorobiov.nikv@gmail.com
KepiBHUKa Kypcy / BuKkna-  1IpakTH4Hi 3aHATTS: K.m.H, 0oy. Bopobiios Mukuma Banepitioguy, ,

pavis vorobiov.nikv@gmail.com

Po3mileHHA Kypcy https://campus.kpi.ua/

Mporpama HaBYaZIbHOI AUCLUN/IHU

1. Onuc HaBYaNbHOI AUCUUNAIHYK, i MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

Cunabyc HaBYyanbHOI AMCUMNAIHM «TexHiYHa TepmMoAMHaMiKa» CKAaZeHo BignoBiAHO [0 OCBITHLO-
npodeciiHoi nporpamm NiarotToBKM 6akanaspiB 3a cneujanbHicTio 142 EHepreTMyHe MallMHOBYAYyBaHHA IHXeHe-
pin i KoMN'IOTepHi TEXHONOTIT TEN/I0EHEPTrETUYHUX CUCTEM.

«TexHi4YHa TepmoauHamMiKa» HaNeXNUTb A0 UMKAY AUCUMNAIH NpodeciiHOT Ta NPaKTUYHOI NiATOTOBKU i € O4HI-
€10 3 HAMBAMXK/IMBILLMX CKNAL0BUX TEOPETUYHNX OCHOB TEMIOTEXHIKU | ABNAETLCA GYHAAMEHTOM MPUKNALHUX ANC-
uMnAiH B paxoBii NigroToBLi iHXeHepiB TeENN0EHEPreTUYHMX CreLiasbHOCTEN.

MNpegmeToM HaBYaNbHOI AUCUMNAIHK «TexHiYHa TepmoauHaMiKa» € Qi3nyHa CYTHICTb Ta 3aKOHOMIPHOCTI
NpoueciB eHepreTUYHMUX, B OCHOBHOMY TEMIOMEXAHIYHMX, B3AaEMOLIi i NepeTBOPeEHb, @ TAKOX NOB’A3aHMMM 3 Ln-
MW Npouecamm BNaCTUBOCTEN POBOUMX Tif.

MeToto KpeaUTHOro MoaynA € GOPMYBAHHA Y CTYAEHTIB TaKMX KOMMNETEHL,l:

3K 4. 3HaHHSA Ta po3yMiHHS NpegMeTHOT 06.1acTi Ta po3yMmiHHA NpodeciiHOoi AiaNbHOCTI.

@K 1. 3a4aTHICTb NPOAEMOHCTPYBATU CUCTEMATUYHE PO3YMIHHA KIHOYOBMX aCNEKTIB Ta KOHLLENLLi pO3BUTKY ra-
Ny3i eHepreTMYHOro MaWMHObYAyBaHHS.

®K 2. 3gaTHiCTb 3aCTOCOBYBATU CBOi 3HAHHSA | PO3YMIHHA A1A BU3HAYeHHA, GOPMYIOBAHHA | BUPILLEHHA iH-
*KeHepHUX 3aBAaHb 3 BUKOPUCTAHHAM METO/AIB e/IeKTPUYHOI iHXKeHepi.

®K 5. 3gaTHicTb po3pobnAaTh eHeprosbepiratodi TeXHONOrT Ta eHeproowaaHi 3axo4n Nig Yac NPOeKTyBaHHA
Ta eKcnayaTauii eHepreTMYHoro i Tena0 TeXHONOrYHOro 06 nagHAHHA.

®K 13. Po3ymiHHA NPUHLMMIB TEXHONOMYHUX NPOLLECiB BUPOOHUUTB, SIKi MalOTb HEraTUBHWI BNAMB Ha A0O-
BKiNAA Ta 34aTHICTb 3aNpPONOHYBaTH 3aX04M, LWOA0 3MEHLLEHHSA LbOro BNAnBYy.

HabyTi 3HaHHA 3abe3neuytoTb Noganblue ycnilHe 3aCBOEHHA CTYAEeHTaMM cneuiaibHUX gucumnnid. B Hachi-
[OK BUBYEHHSA KYPCY CTYAEHTU HabyBaloTb HACTYMHUX NPOrPaMHUX pPe3y/bTaTiB HAaBYAHHSA:

MPH 1. 3HaHHA | PO3yMiHHA MaTEMATUKM Ta TENJIOMACOODOMiHY, TEXHIYHOI TEPMOAMHAMIKK, TigporasoanHami-
KW, TpaHchopMalLii (nepeTBopeHHs) eHeprii, TEXHIYHOT MeXaHiKM, KOHCTPYKLIMHMX MaTepianiB, cuctem aBTomaTu-
30BaHOr0 NPOEKTYBAHHA €HEepreTUYHMX MaLIMH Ha piBHI, HEObOXiAHOMY A1A OOCATHEHHA pPe3ynbTaTiB OCBITHbOI
nporpamu.
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MPH 3. Po3yMiHHA LUMPOKOro MirKAUCUMNAIHAPHOrO KOHTEKCTY crneuianbHocTi 142 EHepreTMyHe mawnHoby-
OYBaHHSA.

MPH 7. BUKOpUCTOBYBATM PO3YMiHHA NepesoBUX AOCATHEHb NPU NPOEKTYBAHHI 06’€EKTIB eHepreTMYyHoro ma-
WMHOBYAYBAHHA, 3aCTOCYBAaTW Cy4acHi KOMepL,iliHi Ta aBTOPCbKi MPOrpamHi NPoAyKTU.

MPH 21. AHani3yBaTh po3BUTOK HAYKMU i TEXHIKW.

2. MNpepekBi3UTH Ta NOCTPEKBI3UTU AUCLUNAIHM (MicLe B CTPYKTYPHO-NIOTIUHIN CXemi HaBYaHHA 3a
BigNoOBigHOIO0 OCBITHLOIO NPOrpPamolo)
MpepekKBianTn: TexHiuHa TepmoaMHamika. YacTvHa 1. 3aKoHM TepmoanHaMiku. Bnactmsocti poboumx Tin (pi-
OWH rasis).
NocTtpekBi3utu: Teopisa TennoobmiHy, TypbiHn AEC, a TaKOXK AUCUMNIIHU LMKAY npodeciiHOoT NigrotoBku (Bi-
NIbHOTO BMBOPY), ANA 3aCBOEHHA MaTepiany AKX HeobXiaHi 3HaHHA 3aKOHOMIPHOCTE eHepreTUYHUX NPOLECiB, a
TAKO NOB’A3aHMMM 3 LLUMM NPOLLECAMM BAACTUBOCTEN pobounx Tin.

3. 3MmicT HaBYaNbHOI AUCLUNIHN
Po3gain 8. TepmognHamiKka NOTOKy.
Tema 8.1. OCHOBHi 3aKOHOMIPHOCTI NpoLecy Teui.
PiBHAHHA NepLworo 3akoHy TepMOAMHaMIKM oA NoToKy. CnpolweHHA BUpa3y 3a pisHux ymos. ConsoBa Ta andy-
3iliHa Tedin. WUBMAaKicTb Tedii Ta ceKyHAHa BUTpPaTa. KpUTUYHA WBKUAKICTb Ta KPUTUYHE BigHOWEHHA TUCKiB. LUBna-
KicTb 3BYKy. lMapameTpu ranbMyBaHHA.
Tema 8.2. BuTikaHHA i3 npocToro conna.
BUTiKaHHA rasy yepes KaHanu pisHOT popmu 6e3 ypaxyBaHHA TepTa. 3aneKHICTb OpMK KaHany Bif, perrnmy Tedii.
BuTiKaHHA rasy, Yyepes cono, WO 3BYKYETbCA. KpUTUYHA LWBUAKICTD.
Tema 8.3. MNepexig yepes WBUAKICTb 3BYKY.
Conno Jlasana. Hap3sykose conno. BuTikaHHA i3 BpaxyBaHHAM TepTA. PO3paxyHOK BUTIKaHHA BOAAHOI Mapu.
Tema 8.4. [lpocentoBaHHA rasis i napis.
Edekt Oxkoyna-TomncoHa. AundepeHuianbHnin Ta iHTerpanbHuii gpocenbHuii edekt. MOHATTA Npo TemnepaTtypy
iHBepcii. Kpmsa iHBepcii.
Po3ain 9. OcHoBM Npouecy HarHiTaHHA.
Tema 9.1. MopLIHEBMIA KOMMPECOP.
Po6oua giarpama komnpecopa. Po6ota Komnpecopa. I3oTepmiyHe, agiabaTHe Ta NONITPONHE CTUCHEHHS. Tepmo-
ANHaMiYHe 0brpyHTYBaHHS 6araTocTyneHeBoro CTUCHEHHS.
Tema 9.2. Tunmn Komnpecopis.
PoboTa Komnpecopa B pi3HUX Npouecax HarHiTaHHA (i3oTepmiyuHomy, agiabaTHomy, nonitponHomy). OgHocTyne-
HeBi i baraTocTyneHesi kKomnpecopu. PoboTa Komnpecopa 3 ypaxyBaHHAM TepTs. BiAHOCHUI BHYTPIiWHIA KoediLi-
€HT KOPUCHOT Aii. MpomixkHe oxonoarKeHHsA Komnpecopa. O6 eMHUI K.K.A. KOMNpecopa.
Po3pain 10. Llnknan napocmnosumx (napoTypbiHHMX) YCTAaHOBOK.
Tema 10.1. MpocTuii igeanbHUn Ta peanbHUin unkn gns MNCYy.
MpocTtuint ineanbHUit Ta peanbHUit umka MCY — umkn PeHKiHa, Moro ocobamMBOCTI Ta XapaKTepucTUKU. OCHOBHI
NPUHLMNN KnacudikaLii LMKNIB TENJOBMX MALLMH: 33 NPU3HAYEHHAM, 33 Aiana3oHOM TemMnepaTyp, 3a Hanpsamom
3AINCHEHHA UMKAY. |geanbHUIM TenoOMeEXaHiYHUIA LMKA. TOHATTA Npo TensomexaHiyHi unkamn (TML,) Ta Tennocu-
nosi yctaHoBKkM (TCY). Knacudikauis umknis no npossy HeobopoTHocTel. MpocTUit igeanbHU UMKA Ta OLjiHKa
noro epeKTUBHOCTI MO eHepPreTMYHMM NOKA3HUKAM.
Tema 10.2. MpMHUMNOBA CXEMA MAPOCUNOBOI YCTAaHOBKU. TepMiuHUI KoedillieHT KOPUCHOT Ajii umkay PeHkiHa. Ten-
JNIOBUIA | eHepreTUYHMN BalaHC NAapoOCKIOBOT YCTAHOBKW. Bnane napameTpiB napu Ha TepMiYHUIM KoedilieHT Kopu-
CHOT Aii umKkay. Lnkn i3 npomixkHUm neperpisom napu. UuKn i3 pereHepatMsHUM Nigirpisom Boau KmeaeHHaA. Ten-
nodikauinHi umkan. OuiHKa epeKTUBHOCTI peanbHOro UMKAy. BHyTpiWHI Ta 30BHiWHI Heo6opoTHOCTI. OLiHKa BHYT-
PiLLHIX HEOBOPOTHOCTEN 32 4ONOMOTOI0 Bi4HOCHOIO BHYTpiWHboro KK, uunkny.
Tema 10.3. OcHOBHi cnocobu niaBuLLEHHA eheKTUBHOCTI UUKAIB.
TepmogmHaMiuHi ocHoBM Tennodgdikauji. KombiHoBaHe BUPOBHMUUTBO TENNOTU i enekTpoeHeprii Ha TEL, Tepmoam-
HamiuHe obrpyHTyBaHHA. OcHoBHI cxemn TEL. Tennodikauis i ekonoris. 3aranbHi Bigomocti npo TEC, TEL, i AEC.
LKA aTOMHUX eNeKTPUYHUX CTaHL,iN.
Po3gin 11. Uuknm ra3otypbiHHUX YyCTaHOBOK.
Tema 11.1. MNaporasosi uyKkaun.
EKcepreTMyHuMi aHani3 LMKNIB MApPOCUNOBUX Ta ra3oTypbiHHMX ycTaHOBOK. [IMHamiKa peryntoBaHHA razosoi Typbi-
HU. Cxema ra3oTypbiHHOI YCTAHOBKM Ta aHani3 UMKy i3 i306apHUM nigBeAeHHAM TenaoTn. TepmiyHni KoedilieHT
KOPUCHOI Aji uMKay ra3oTypbiHHOT ycTaHOBKMW. 3arasbHi BigomocTi npo Y. Lnknu I'TY 3 i306apHUM Ta i30XOpHUM



nigBeaeHHAM TenaoTu, agiabaTHMM Ta i30TepPMiYHUM CTUCHEHHAM B Komnpecopi. TennomexaHiyHnit KoediuieHT
ineanbHoro umkny 'Y, 3aneXHicTb MOro Big, CTyneHi nNiaBMWEHHA TUCKY. BigHoweHHA poboTn Komnpecopa Ao
poboTn TypbiHKM B igeanbHOMY UMKAI. BNanB HeobOOPOTHOCTI adiabaTHUX NPOLECIB CTUCHEHHA | PO3LWMPEHHA Ha
NMOKA3HUKM ePeKTUBHOCTI peanbHOro uukay Y.

Tema 11.2. MeToam nNiagBULLEHHA K.K.4. UMKAiB [TY.

MigsuweHHs noYaTKOBOI TeMnepaTypu rasy nepeg, TypbiHoto. I'TY 3 pereHepaTUBHMM nigirpisom. I'TY 3 pereHepa-
TUBHUM Migirpisom i 6aratocTyniH4aTUM CTUCHEHHAM Ta PO3LLIMPEHHAM POb0oYOro Tina. 3aMKHyTI cxemu TY.
Po3pgin 12. biHapHi uuKknn.

Tema 12.1. BiHapHi umMknn.

PTyTHO-BOAAHWUIA LMKA. LIMKAN aTOMHUX €NEKTPUYHUX CTaHLiN. EKCepreTMYHMiA aHanis UMKNiB NApOCMIOBUX yCTa-
HOBOK. [JMHamika peryntoBaHHA napoBoi TypbiHM. Cxema Ta aHani3 UMKy i3 i306apHMM NigBeaeHHsM TeNAoTu.
TepMiyHNIt KoedilieHT KOPUCHOT Aji uuKAy.

Po3ain 13. Uuknu aBUryHiB BHYTPILLHbOrO 3ropAiHHA

Tema 13.1. Unknun AB3.

BHYTPIiLWHIN BigHOCHMI i BHYTPILWHI abcontoTHUIN KoedilliEHT KOPUCHOI Aii. EKcepreTUYHNn MeTog, aHanisy LnMKAiB.
MpuHLMN PobOTU ABUIYHIB BHYTPILWHbOrO 3ropsAHHA, iHOMKATOPHA Aiarpama. OCHOBHI UMKAM ABUIYHIB BHYTpILU-
HbOFO 3ropPsiHHA, TEPMIYHUA KoedilieHT KOpPUCHOI Ail. 306parkeHHA UMKAiB. lgeancHi unmkan B3 3 i30X0pHMM,
i3ob6apHMM i 3milWaHUM nigBeAeHHAM TennoTu. AHanis ¢akTopiB, AKi BNAMBaOTb Ha edeKTUBHICTb LMKAiB [1B3.
PeanoHi unknm [B3. MOHATTA NPO LUKAM NPAMOTOUYHMX, TYPOOPEAKTUBHMUX | PEAKTUBHUX OBUTYHIB.

Po3gin 14. UMknu xonogunbHUX MaLLuH.

Tema 14.1. UMKAM XONOANNBHUX YCTAHOBOK.

3acTocyBaHHsA 1-ro Ta 2-ro 3aKOHIB TEPMOANHAMIKM 40 3BOPOTHUX LIMKAIB i OCHOBHI BUCHOBKU. OBOPOTHUI LMKA
KapHoO a1a XonoAuabHUX | TENNOHACOCHMX YCTAaHOBOK. |aeanbHMn 3BOPOTHUI LMKA KapHo. Bnane HeobopoTHOC-
Tei B npouecax Tenjao0o0bmMiHy nNpu KiHWEBIN pisHULi TemnepaTyp Ha epeKTUBHICTb 3BOPOTHUX LMKAiB. Cnocobu
3HUXKEHHA UMX HeobopoTHocTen. OcobaMBOCTI peasiisauii 3BOPOTHMX LIMK/IIB Ta BN/IMB HEOOOPOTHOCTEN Ha ix ede-
KTMBHIiCTb. Tema 14.2. LUuKknum noBiTpAHOI i NapoBOi KOMMNPECOPHOT YCTaHOBKMW.

MoBiTpAHa xonoAnabHa yCcTaHOBKA. MapoKOMNpecopHa XONOAW/IbHA YCTAaHOBKA. XapaKTepMUCTMKa XON04UNbHUX
areHTiB. MoHATTA Npo abcopbLiiiHi Ta NapoeKeKTOPHI X0N0AM/bHI YCTaHOBKM.

Po3gin 15. LLukn TennoBoro Hacocy

Tema 15.1. LlMkn TennoBoro Hacocy.

AHanoria UMKNiB X0N04UNbHUX YCTaHOBOK (MOBITPAHOI i NapOBOi KOMMNPECOPHOT YCTaHOBKM) Ta LMK/Y TEMNOBOr0O
Hacocy. TennoHacocHi yctaHoBKKU. OcobamsocTi umkaie THY. 3actocyBaHHA THY B cucTemax TensionocTavyaHHs,
TENN0X0/I0A0MOCTAYaHHA Ta KOHAMLIIOBAHHA NOBITPA. EKOHOMIA nanmea npu BMKOpUCTaHHI THY B MOpPiBHAHHI 3
e/leKTpoHarpisayem, palioOHHO KOTE/IbHELO.

4. HasuanbHi matepianu Ta pecypcu
ba3zosa (nidpy4HUKU, HA84A/AbHI NOCIOHUKU) nimepamypa.
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8.Wecrtakos B.J1. TepmoaunHamika. - PisHe: HYBIT1, 2009. -150 c.
9. Desmet B. Thermodynamics of Heat Engines. - ISTE Ltd 2022. - Library of Congress Control Number:
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10. Baehr H.D., Kabelac S. Thermodynamic. — Springer-Lehrbuch, 2022. - ISBN: 978-3-642-24161-1. —520 p.
HaBYaNbHUA KOHTEHT
5. MeTtoguKa onaHyBaHHA HAaBYa/IbHOI AUCUMNAIHU (OCBITHBOrO KOMMOHEHTA)
3rigHO HaBYaNbHOIO NMAHY A/1A ONaHYBaHHA MaTepiany ANCUUNAIHK NepeabayeHo NeKLUinHi Ta NpaKkThy-
Hi 3aHATTA




3micT HaBYaNbHOI poboTH

CpC

NeKuia 1. Po3gain 8. TepmogmMHamiKa NOTOKYy.

Temn 8.1 8.2. OCHOBHI 3aKOHOMIPHOCTI Npouecy Teuii. PiBHAHHA Nepworo
3aKOHY TEpMOAUHAMIKM A1A NOTOKY. CNpoLLEeHHA BUPA3y 3a Pi3HUX YMOB.
Connosa Ta AndysinHa Teuis. LLBmMAKicTb Teuii Ta cekyHAHa BUTpaTa. Kpu-
TMYHA WBWUAKICTb Ta KPUTUYHE BiAHOLIEHHA TUCKIB. LLIBUAKICTb 3BYKYy. Ma-

pameTpu ranbMyBaHHA. BUTikaHHA i3 npocToro conna. ButikaHHaA rasy ye-

pes KaHanu pisHoi dopmu 6e3 ypaxyBaHHA TepTA. 3aiekHicTb dopmu Ka-

Hany Big, pexknumy Teuil.

Nitepatypa, WO pekoMeHAYETbCA, A1A BUBYEHHSA Kypcy: [1].

PiBHAHHA nepLloOro 3aKoHy Tep-
MOAMHAMIKM ana NoToky. Jlitepa-
Typa, WO PeKoMeHAYyeTbcA, ONA
BMBYEHHSA Kypcy: [1].

MpakTuuHe 3aHAaTTA 1. Po3gin 8. TepmoanHamika NOTOKYy.

Temn 8.1 i 8.2. OCHOBHi TEpMOAMHAMIYHI NpoLLecH 3 igeaNbHUMM Ta pea-
NbHUMKM pobounmm Tinamm. OCHOBHI 3aKOHOMIPHOCTI mpouecy Tevii. Jlite-
paTypa, Lo PEKOMEHAYETLCA, ANA BUBYEHHA Kypcy: [1].

OnpautoBaHHA NPOMAEHOro Ha
martepiany i BupiweHHa 3agay A3
3a[1, 2].

NeKuia 2. Po3gin 8. Temu 8.3, 8.4. BuTikaHHA rasy, Yepes conso, Lo 3BY-
KYETbCA. KpUTMUHa wemnakictb. MNepexia vyepes wsenakictb 3syKy. Conno
NaBana. Hap3syKkoBe conno. BuUTikaHHA i3 BpaxyBaHHAM TepTA. Po3paxyHoK
BUTiIKaHHA BOAAHOI Napu. [lpocentoBaHHA rasis i napis. EpekT Oxoyna-
TomncoHa. AndepeHuianbHnii Ta iHTErpanbHUiA gpocesibHun edekr. Mo-
HATTA NPO TemnepaTypy iHBepcii. Kpuea iHBepcii. JliTepaTypa, Wo pekome-
HAYETbCA, ANA BUBYEHHA Kypcy: [1].

BuTikaHHA rasy 4epes3 KaHanu
pi3HOi dopmun. BuTiKaHHA napu
yepes KaHaAW pi3HOi  dopmu.
NitepaTypa, WO pekoMeHAYyeTbCA,
018 BUBYEHHA Kypcy: [1].

MpakTnuHe 3aHATTA 2. Po3ain 8. Temu 8.3, 8.4. OCHOBHi TepMOAUHAMIYHI
npouecu 3 igeaNbHUMKN Ta PeaslbHUMU PoboUYnMM Tinamn. BUTiIKAHHA rasy
yepes KaHaau pisHoi popmum 6e3 ypaxyBaHHA TepTa. 3anexHictb dopmun
KaHany Bif perkumy Tedii. BUTIKaHHSA rasy, yepes conno, Wo 3BYXKYETbCA.
KputnyHa weunakicto. lMNepexig yepes WBUAKICTb 3BYKY. JliTepaTypa, WO
pPEeKOMEHAYETbCA, A5 BUBYEHHS Kypcy: [1].

OnpautoBaHHA NPOMAEHOro Ha
martepiany i BupilweHHa 3agay A3
3a[1, 2].

Nekuia 3. Po3gin 9. Tema 9.1. MopwHeBnn Komnpecop. Poboua aiarpama
Komnpecopa |HAMKaTOpHa Aiarpama igeanbHoro Komnpecopa. Pobota
Komnpecopa. I3oTepmiyHe, agiabaTtHe Ta NOAITPOMHE CTUCHEHHA. IHAMKa-
TOpPHa Aiarpama peanbHoro Komnpecopa. TepmoanHamiyHe o6r'pyHTYBaH-
Hs 6araTocTyneHeBOro CTUCHeHHs. Tunu Komnpecopis. PoboTa Komnpeco-
pa B pi3HMX Npouecax HarHiTaHHA (i3oTepmiyHomy, agiabaTHomy, noniTpo-
nHomy). OgHocTyneHesi i 6baraTocTyneHesi komnpecopu. PoboTta Komnpe-
copa 3 ypaxyBaHHAM TepTA. BigHOCHUI BHYTPIWHIN KoedilieHT KOPUCHOT
4ii. NMpomixkHe oxonoaxeHHs Komnpecopa. 06 EMHUI K.K.A. KOMNpecopa.
NitepaTypa, WO PEKOMEHAYETLCS, A8 BUBYEHHA Kypcy: [1].

Pobota Kommpecopa B pi3HMX
npouecax HarHiTaHHA (i3oTepmiu-
HOMy, apgiabaTHomy, noniTpon-
Homy). JliTepaTypa, WO pekoMeH-
OYETbCA, ANA BUBYEHHA Kypcy: [1].

MpakTuyHe 3aHaTTA 3. Po3gin 9. Tema 9.1. MopwHesmnii Komnpecop. Pobo-
ya giarpama Komnpecopa IHAMKaTopHa Aiarpama igeanbHOro Komnpecopa.
Pobota Komnpecopa. I3oTepmiyHe, agiabatHe Ta NONITPOMNHE CTUCHEHHA.
IHOVMKaTOpHa fiarpama peasibHOro Komnpecopa. Jlitepatypa, Lo pekome-
HAYETbCA, ANA BUBYEHHA Kypcy: [1].

OnpautoBaHHA MNPONAEHOrO Ha
maTepiany i BupiweHHA 3aga4y 3
3a (1, 2].

Nekuia 4. Po3gin 9. Tema 9.2. TepmognHamiyHe obrpyHTyBaHHA Haratoc-
TYyNneHeBOro CTUCHeHHA. Tunu Komnpecopis. Pob6oTa kKomnpecopa B pisHMX
npouecax HarHiTaHHa (i3oTepmiyHomy, agiabaTHomy, nonitponHomy). Oa-
HocTyneHesi i 6aratocTyneHesi Komnpecopu. PoboTta kKomnpecopa 3 ypaxy-
BaHHAM TepTa. BigHOCHMIA BHYTpIWHI KoedilieHT KopucHOI gii. MpomixkHe
0X0N04KEeHHA Komnpecopa. 06 EMHU K.K.4. KoMmnpecopa.

NitepaTypa, WO PEKOMEHAYETLCS, A8 BUBUEHHA Kypcy: [1].

PoboTta Komnpecopa 3 ypaxyBaH-
HAM TepTa. BigHOCHWI BHYTpIl-
HiM  KoedilieHT KopucHoi Ail.
lMpomixKHEe OXONOAMKEHHA KOMIM-
pecopa. O6°eMHUI K.K.O. KOMM-
pecopa. JlitepaTypa, WO pekome-
HOYETbCA, ONA BUBYEHHA Kypcy:

[1].

MpakTuuHe 3aHATTA 4. Po3gin 9. Tema 9.2. OaHocTyneHesi i 6aratocTtyne-
HeBi Komnpecopwn. PoboTa KoMmnpecopa 3 ypaxyBaHHAM TepTs. BigHocHwMiA
BHYTPIiLWHIM KoedilieHT KOpUCHOI Ajii. [pOoMirKHe 0X0N0AXKEHHA KOMMPECO-
pa. O6’emHMIN K.K.4. KOMNpecopa. JliTepaTypa, WO peKoMeHAYETbCA, ANA
BUBYEHHA Kypcy: [1].

OnpautoBaHHA MNpPONAEHOrO Ha
maTtepiany i BMpiweHHA 3agay A3
3a (1, 2].

Nekuia 5. Po3gin 10. Tema 10.1. LUmknn napocmnosux (napoTtypbiHHMX)

MpocTuit ineanbHUM Ta peanbHUN




YCTaHOBOK. [pocTuit igeanbHuit Ta peanbHuii umkn KapHo ansa MNCY. Mpoc-
TUM igeanbHUt Ta peanbHuit umkn MCY — umkn PeHkiHa, oro ocobamnBocTi
Ta XapakTepuctuku. OCHOBHI NPUMHUMON Knacudikauii UMKAIB TenaoBmux
MaLUMH: 33 MPU3HAYeHHAM, 33 Aiana3oHOM TeMMepaTyp, 3a HanpAMOm
3AiNCHEHHA LMKAY.

NiTepaTtypa, WO peKoMeHAYETbCA, ANA BUBYEHHA Kypcy: (/11, 2).

umMkn KapHo ana MMCY. Mpoctui
ineanbHUM Ta peanbHU LMKN
MNCY. Jlitepatypa, WO pPEKOMEH-
AYETbCA, ANA BUBYEHHA Kypcy: [1].

MpaktuyHe 3aHATTA 5. Po3gin 10. Tema 10.1. LUnknu napocmnosux (napo-
TypbiHHMX) ycTaHOBOK. MpocTuit igeanbHUn Ta peanbHUin LMk MNCY — umkn
PeHKiHa, Moro ocobaMBOCTI Ta XapaKTepUcTUKU. OCHOBHI NPUHLMMAN KNa-
cndikayii UMKANIB TENNOBUX MALUMH: 33 MPU3HAYEHHAM, 33 Aiana3oHOM
TEMMEepPaTyp, 33 HANPAMOM 34iNCHEHHA UMKAY. JliTepaTypa, WO PeKOMEH-
OYETbCSA, ANs BUBYEHHSA Kypcey: [1].

OnpautoBaHHA NPONAEHOro Ha
maTepiany i BupiweHHA 3aga4 43
3a (1, 2].

NeKuia 6. Po3gin 10. Tema 10.1. |geanbHWin TennomexaHiyHUn umkn. Mo-
HATTA NPO TensiomexaHiyHi unkam (TMLU) Ta Tennocunosi yctaHosku (TCY).
MpocTuit ineanbHUM UMKA Ta OLiHKA Moro epeKTUBHOCTI NO eHepreTUYHUM
nokasHukam. [MpuMHUMNOBa Cxema MapOCU/IOBOI YCTAaHOBKU. TepMidyHui
KoedilieHT KopucHoI Aji uMkny PeHKiHa. TensoBui i eHepreTUYHMIN GanaHc
NapocMI0BOi YCTAHOBKW. Bnane napameTpiB napu Ha TepmivyHMin Koediui-
€HT KOPUCHOI Aii umkny. OuiHKa BHYTPIiWHIX HeobOpPOTHOCTEN 33 AONOMO-
ror BiAHOCHOro BHyTpiwHboOro KKA uunkny nTM”oc. OcHoBHi cnocobu nia-
BULLLEHHA e(PEKTUBHOCTI LIUKAIB.

NitepaTypa, WO PEKOMEHAYETLCA, ANA BUBYEHHS Kypcy: [1, 2].

OuiHKa epeKTUBHOCTI peanbHOro
UMKNY. BHyTpiWHIi Ta 30BHIWHI
HeobopoTHocTi. JliTepaTypa, wWo
pPEeKOMEHAYETbCA, ANA BUBYEHHA

Kypcy: [1].

MpaKTnyHe 3aHATTA 6. Po3ain 10. Tema 10.1. |laeanbHU TeNIOMeEXaHIYHWUI
UMK, MoHATTA Nnpo TennomexaHivHi umknm (TML) Ta Tennocnnosi yctaHoB-
Ku (TCY). NpocTtuit ineanbHU LMKA Ta OLiHKa 11oro epeKTUBHOCTI MO eHep-
reTMYHUM NOoKasHUKam. MpuHLMNOBa Cxema NapoCUIOBOI YCTaHOBKMU. Tep-
MiYHMI KoediLLiEHT KOPUCHOI Aii UMKy PeHKiHa. TennoBMM | eHepreTUUYHNUi
6anaHc NapocuaoBoi YCTaHOBKW. JliTepaTypa, LLO PEKOMEHAYETbCA, ANA
BMBYEHHA Kypcy: [1, 2].

OnpautoBaHHA NpPOMAEHOro Ha
maTepiany i BupiweHHA 3agay [3
3a (1, 2].

Nekuia 7. Po3gin 10. Tema 10.2. EHepreTUYHi Ta eKkcepreTuyHi 6anaHcu
npocToi NnapocuioBoi yctaHoBKK (MCY). Cxema NpocToi NapocKnoBoi ycTa-
HOBKW. YAoCKOHaneHHa umkais MCY. NigsuweHHA poboumx napameTpis
napv. LUukn 3 npomixkHMm (MOBTOpHUM) neperpisom napu. LiMKn 3 npomi-
HUM neperpiBom napu fAK 3acib nigBuLeHHA MOYaTKOBOro TUCKY Napwu.
Bubip TUCKY gns npouecy NOBTOPHOro neperpisy JlitepaTypa, WO pekome-
HAYETbCA, ANA BUBYEHHA Kypcy: [1, 2].

EHepreTMyHi Ta  eKcepreTuyHi
6anaHcM npoctoi NapocuoBoi
ycTaHoBKu (MCY). Nitepatypa, Wwo
PEKOMEHAYETbCA, ANA BUBYEHHA

Kypcy: [1].

MpakTtuuHe 3aHAaTTa 7. Po3gin 10. Tema 10.2. YaockoHaneHHa umknis MNCY.
MNiasuwLeHHA pobounx napameTpis napu. LIMKA 3 NpomixkHUM (NOBTOPHMUM)
neperpisom napu. Llnkn 3 npomixkHnm neperpisom napu Ak 3acié nigsu-
LLEeHHA MOYaTKOBOro TUCKY mapu. Bubip TUCKy AnAa npouecy NOBTOPHOro
neperpisy.

NiTepaTtypa, Wo peKomMeHAYETbCA, ANA BUBYEHHA Kypcy: [1, 2].

OnpautoBaHHA MNPONAEHOrO Ha
maTepiany i BupiweHHA 3aga4y 3
3a (1, 2].

Nekuia 8. Po3gin 10. Tema 10.2. YaockoHaneHHa umkais MNCY. MigBnweHHnA
pobounx napameTpis napu. LMK 3 NpomixkHUM (MOBTOPHUM) Neperpisom
napu. LlMKn 3 npomixkHMM neperpiBom napu siK 3acié nigBuLLeHHA noyat-
KOBOro TUCKY Mapw. Bubip TMCKy Ansa npouecy NoBTOPHOroO neperpisy.
NitepaTypa, WO PEKOMEHAYETLCA, ANA BUBYEHHS Kypcey: [1, 2].

LUUWKN 3 NPOMIXKHMM (NOBTOPHMM)
neperpisom napu. Jlitepatypa,
WO pPEeKOMEeHAOYETbCA, ANA BU-
BYEHHA Kypcy: [1].

MpakTuuHe 3aHATTA 8. [Mepwa YacmuHda ModyabHOI KOHMPOAbHOT pobo-

mu.

Po3gin 10. Tema 10.2. MNigBuweHHA pobounx napameTpis napu. Lmkn 3
NPOMIiXKHMM (NOBTOPHMM) Neperpisom napu. JlitepaTypa, WO peKkoMeHAay-
€TbCA, ANA BUBYEHHA Kypcy: [1, 2].

OnpautoBaHHA MNpPONAEHOrO Ha
maTtepiany i BMpiweHHA 3aga4 43
3a[1, 2].

NeKuia 9. Po3gin 10. Tema 10.3. YgockoHaneHHsa uuknis MCY. PereHepa-
TMBHI unKkan MNCY. MoHATTA Npo pereHepauito. |aeanbHU pereHepaTUMBHUN
UMKA. PereHepaTMBHUIA LUMKA 3 CTYMEHEBMM MiAirpiBOM XUBWUABbHOIT BOAMW.
AHani3 BNAINMBY TeMNEPATYpPU XKMBUAbHOI BOAM i KiNbKOCTI | TUNY pereHepa-

AHani3 BNAMBY TeMnepaTypu Xu-
BUNbHOI BOAWM | KiNbKOCTI i Tuny
pereHepaTMBHUX NiAirpiBayvis Ha
edeKTUBHICTb  pereHepaTMBHOIO




TUBHUX Nigirpisayis Ha epeKTUBHICTb pereHepaTMBHOrO LMKAY.
NiTepaTtypa, WO peKOMeHAYETLCA, ANA BUBYEHHA Kypcy: [1, 2].

umkay. flitepatypa, LWLO peKOMeH-
AYETbCA, ONA BUBYEHHA Kypcy:

[1].

MpakTtuuHe 3aHAaTTa 9. Po3gin 10. Tema 10.3. YaockoHaneHHA umknis MNCY.
PereHepatusHi umkam MCY. MNMoHATTA Npo pereHepauito. lgeanbHnin pere-
HepaTUBHUI LMKA. PereHepaTUBHUI LMKA 3 CTYNEHEBUM MiAirPiBOM KMUBU-
NbHOI BOAW. AHani3 BNAMBY TemnepaTypu XMUBUIbHOI BOAM i KiNbKOCTI i
TUNY pereHepaTMBHMX NigirpiBavie Ha ePeKTUBHICTb pereHepaTMBHOMO Lu-
Kny.

NiTepaTtypa, WO peKoMeHAYETbCA, ANA BUBYEHHA Kypcy: [1, 2].

OnpautoBaHHA NponaeHoro Ha
martepiany i BupiweHHa 3agay A3
3a (1, 2].

NeKuia 10. Po3ain 10. Tema 10.3. TepmoamHamiyHi ocHoBM TennodiKalil.
KombiHoBaHe BMPOOHULTBO TENAOTU i enekTpoeHeprii Ha TEL, Tepmoau-
HamiyHe 0brpyHTyBaHHA. OcHOBHiI cxemn TEL,. Tennodikauia i ekonoria.
KombiHoBaHe BUPOOHMLITBO TENNOTH i enekTpoeHeprii Ha TEL,. Jlitepatypa,
LLLO PEKOMEHAYETLCSA, AN1A BUBYEHHA Kypcey: [1, 2].

KombiHoBaHe BMPOOHMLTBO Ten-
NOoTU | eneKkTpoeHeprii Ha TEL.
NitepaTypa, WO peKoMeHAYETbCA,
AN\ BUBYEHHA Kypcey: [1, 2].

MpaktuuHe 3aHATTa 10. Po3ain 10. Tema 10.3. TepmoanHamiyHi OCHOBMU
Tennoodikauii. KombiHoBaHe BMPOOHULTBO TENNOTU i efieKTpoeHeprii Ha
TEL, TepmoauHamiuHe obrpyHTyBaHHA. OcHoBHi cxemun TEL,. Tennodikauia
i ekonoria. KombiHoBaHe BMPOBOHULUTBO TENOTU i enekTpoeHeprii Ha TEL,
Nitepatypa, WO peKoMeHAYETbCA, A5 BUBUYEHHSA Kypcey: [1, 2].

OnpautoBaHHA NPOMAEHOro Ha
martepiany i BupiweHHs 3agay A3
3a[1, 2].

Nekuia 11. Po3gin 11. Tema 11.1. Uuknu ITY i meToan NigBULLEHHSA iX
edeKTmBHOCTI. Mpoctuin umkn I'TY. 3aranpHi BigomocTti npo ITY. Uuknan ITY
3 i306apHMM Ta i30XOpPHMM NigBeAEHHAM TeN0TH, adiabaTHUM Ta i3oTep-
MiYHUM CTUCHEHHAM B KOMMpecopi. TensomexaHiyHni KoedilieHT igeanb-
HOro umkny 'Y, 3aneXHicTb MOro BiA CTyneHi NigBULLEHHA TUCKY. BigHo-
WeHHA poboTM Komnpecopa A0 poboTn TypbiHM B igeanbHOMY LMKAI.
Bnane HeoboOpOTHOCTI afiabaTHUX NPOLLECIB CTUCHEHHSA i PO3LWMPEHHA HA
NOKa3HWKM ePeKTUBHOCTI peanbHoro unkny IMY. fMlitepatypa, Wo pekome-
HAYETbCA, ANA BUBYEHHA Kypcy: [1, 2].

Uuknn ITY 3 i306apHUM Ta i30X0-
PHUM  NigBeAEeHHAM  TEMJoTw,
agiabatHMM Ta  i30TEpPMIYHUM
CTUCHEHHAM B Komnpecopi. Jlite-
paTypa, WO peKOMEeHAYETLCA, ANA
BMBYEHHA Kypcy: [1, 2].

MpakTtuuHe 3aHaTTa 11. Po3gin 11. Tema 11.1. OcHOBHi TepmMogMHaMIYHI
npouecu 3 igeanbHUMM Ta peasbHUMKU POBOYMMM TiNnamu. BUTiKaHHA rasy
yepes KaHanu pisHoi popmum 6e3 ypaxyBaHHA TepTA. 3anexHicTb bopmu
KaHany Big4 pexXumy Tedil. BUTIKaHHA rasy, yepes conno, WO 3BYXKYETbCA.
KputnyHa weunakicto. lMNepexig yepes WBUAKICTb 3BYKY. JliTepaTypa, LWo
PEKOMEHAYETbCA, A1A BUBYEHHS Kypcey: [1, 2].

OnpautoBaHHA MNpPONAEHOr0 Ha
maTepiany i BupiweHHA 3aga4 43
3a[1, 2].

NeKuia 12. Po3gin 11. Tema 11.2. Unknun I'TY | meToam nigBuLLEHHA iX
edeKkTMBHOCTI. MeToam nigBuLLEHHA K.K.4. unknis Y. MeTtoau nigsu-
WeHHA K.K.4. umKnis I'TY. MigBuLLEHHA NOYATKOBOI TeMnepaTypwu rasy ne-
pea TypbiHoto. [TY 3 pereHepaTMBHUM Nigirpisom. ONTUMaNbHUI CTYNiHb
NifBULLLEHHA TUCKY. [TY 3 pereHepaTUBHUM Nigirpisom i baratocTyniH4aTUM
CTUCHEHHSAIM Ta PO3LIMpPEHHAM poboyoro Tina. 3amkHyTi cxemm TY. Nite-
paTypa, WO peKOMeHAYETbCA, AN1A BUBYEHHA Kypcy: [1].

Umknn ITY 3 i306apHUM Ta i30X0-
PHUM  NigBeAEHHAM  TenaoTw,
apiabaTHMm Ta  i30TEpMiYHMM
CTUCHEHHAM B KOMMpecopi 3 pe-
reHepaTMBHMM nigirpisom. Jlite-
paTypa, WO PEKOMeHAYETbCA, ANA
BMBYEHHA Kypcy: [1].

MpakTtuuHe 3aHaTTA 12, Po3gin 11. Tema 11.2. Uuknn I'TY i meTogun nigsu-
LWeHHA X epeKkTMBHOCTI. MeToamM niaBuUWeHHA K.K.4. unknis I'TY. Migsu-
LLEeHHs NOYaTKOBOI TemnepaTypwu rasy nepeg TypbiHoto. [TY 3 pereHepaTtu-
BHUM nigirpiBom. ONTMManbHWIA CTYNiHb NiABULWEHHA TUCKY. [TY 3 pereHe-
paTUBHUM NiAirpiBom i 6araTocTyniHYaTUM CTUCHEHHAM Ta PO3LIMPEHHAM
pobouyoro Tina. 3amkHyTi cxemu ITY. JlitepaTypa, WO peKOMeEHAYETbCA, ANSA
BMBYEHHA Kypcy: [1].

OnpautoBaHHA NPOMAEHOro Ha
maTtepiany i BMpiweHHA 3agay A3
3a[1, 2].

NeKuia 13. Po3gin 12. Tema 12.1. biHapHi unKAN. PTYTHO-BOAAHUI LUKA.
LMKAN aTOMHUX €NeKTPUYHUX CTaHLUil. EKcepreTMYHMn aHanis uMKAiB na-
POCUNOBUX YCTAHOBOK. [IMHamiKa peryntoBaHHA naposoi TypbiHn. Cxema Ta
aHanis UMKy i3 isobapHUM nigseaeHHAM TennoTu. TepMiuHuiA KoedilieHT
KOPUCHOI aii umkny. Jlitepatypa, Wo peKoMeHAYETbCA, AN BUBYEHHA Kyp-
cy: [1, 2].

PTyTHO-BOAAHMI UMKAN. EKcepre-
TUYHUN aHani3 uuknie. AuHamika
perynoBaHHA MapoBoi TypbiHu.
JNlitepaTtypa, WO peKoMeHAYETbCA,
ANA BUBYEHHA Kypcey: [1, 2].

MpakTuuHe 3aHatTa 13. Po3gin 12. Tema 12.1. biHapHi uukan. PTyTHO-

OnpautoBaHHA npoigeHoro Ha




BOAAHUM LMKA. LIMKAN aTOMHUX eneKkTPUYHMUX CTaHUin. EkcepreTuyHui
aHani3 UMKAiB NapoCcMaoBUX YCTaHOBOK. [AMHaMiKa peryntoBaHHA Maposoi
TypbiHK. Cxema Ta aHani3 UMKy i3 i306apHUM NigBeaeHHAM TennoTu. Te-
PMiYHMI KoedilieHT KOPUCHOT Aii umkay. JliTepaTypa, WO peKOMEHAYETLCS,
ANA BUBYEHHA Kypcey: [1, 2].

MmaTepiany i BupiweHHs 3agad 43
3a[1, 2].

NeKuia 14. Po3gin 13. Tema 13.1. UMKAK ABUIYHIB BHYTPILWHbOrO 3ropsaH-
HA. BHYTpPIiWHIM BigAHOCHWMM | BHYTPILWHIN abcontoTHUIN KoedilieHT KopucHoi
Aii. EKcepreTMyHnn MeTog, aHanisy uuknis. MpuHUMN poboTn ABUTYHIB BHY-
TPILWHbLOrO 3ropAHHA, iHAMKATOpHa Aiarpama. OCHOBHI UWKAW ABUTYHIB
BHYTPILIHbOTO 3ropAHHA, TEPMIYHUI KoedilieHT KOPUCHOT Aji. 306parkeHHsA
umknis. LUnkan AB3. laeanbHi umkamn B3 3 i30X0pHUM, i306apHUM i 3miLla-
HUM NigBeaeHHAM TenaoTn. AHani3 gaKkTopis, AKI BNAMBAOTb HA edeKTmB-
HicTb umknis AB3. PeanbHi unkam AB3. MOHATTA NPO LUKAN NPAMOTOYHMUX,
TypbopeaKkTUBHUX i peakTUBHUX ABUTYHIB. [1, 2].

laeanbHi umKkan B3 3 i30XOpHUM,
i3obapHum i 3miwaHum nigse-
OeHHAM TennoTu. AHanis ¢akrto-
piB, fAKi BNAMBalOTb Ha edpeKTUB-
HiCTb unKnis AB3. PeanbHi ymkam
[B3. MNoHATTA NpPO UMKAM NPAMO-
TOYHMX, TYPOOPEAKTUBHUX | peak-
TUBHUX ABUTYHIB. JliTepaTtypa, wWwo
PEKOMEHAYETbCA, AN1A BUBYEHHA
Kypcy: [1].

MpakTtuuHe 3aHAaTTAa 14. Po3ain 13. Tema 13.1. UuKknn ABuryHis BHyTpiLl-
HbOFO 3ropsAHHA. BHYTPIWHIN BigHOCHMI i BHYTpIWHi abcontoTHMI Koedi-
LLIEHT KOPUCHOT Aii. EKcepreTMyHnit metos aHanisy umkais. MpuHUMn pobo-
TW OBUTYHIB BHYTPIWHbLOrO 3ropAaHHA, iHAMKaTopHa Aiarpama. OCHOBHI Ln-
KW ABUTYHIB BHYTPILWHbOIO 3ropAHHA, TEPMIYHUI KoediliEHT KOPUCHOT Aii.
3o06parkeHHA umknie. Unknu OB3. lpeanbHi umknn AB3. PeanbHi umkau
[AB3. MoHATTA NPO UMKAW NPAMOTOYHMUX, TYPOOPEAKTUBHUX i PEAKTUBHMUX
asuryHis. [1, 2].

OnpautoBaHHA NPOMAEHOro Ha
martepiany i BupiweHHs 3agay A3
3a (1, 2].

NeKuia 15. Po3gin 13. Tema 13.1. Lnknn B3 i peaktMBHUX ABUTYHiB. LInK-
an OB3. lgeanbHi umknu B3 3 i30x0pHUM, i306apHUM i 3mMillaHUM nigse-
OeHHAM TennoTu. AHani3 GaKTopiB, AKi BNANBAOTb HA ePEKTUBHICTb LMKNIB
[B3.

Nitepatypa, WO peKoOMeHAYETbCA, A5 BUBYEHHSA Kypcy: [1, 2].

laeanbHi uMKAn B3 3 i30XOpPHUM,
i3obapHMum i 3miwaHum nigBe-
OEHHAM TennoTu. PeanbHi UUKAM
AB3. Nitepatypa, WO pekomeH-
OYETbCA, ONA BUBYEHHA Kypcy:

[1].

MpakTuuHe 3aHaTTAa 15. Jpya2a yacmuHa moodynbHOi KOHMPOAbHOI pobo-
mu.

Po3gain 13. Tema 13.1. Unknn [B3. flitepaTtypa, WO PEKOMEHAYETLCA, ANA
BMBYEHHA Kypcy: [1, 2].

OnpautoBaHHA MNpPONAEHOr0 Ha
maTepiany i BupiweHHA 3agay [3
3a (1, 2].

NekKuia 16. Po3gin 14. Tema 14.1 UuKAn xonogunbHUX mawuH. Lukam
XONOAMNBHUX YCTAaHOBOK. 3aCTOCYyBaHHA 1-ro Ta 2-ro 3aKOHiB TepMogMHa-
MIiKM [0 3BOPOTHUX LMKAIB i OCHOBHI BUCHOBKU. O60pOoTHMIA LMKA KapHO
ONA XONOAMNBHUX | TEMNJIOHACOCHMX YCTAaHOBOK. laeanbHWIA 3BOPOTHMIA
umkn KapHo. [1, 2].

LUMKAM  XONOAUNBbHUX  MaLLUWH.
O6opoTHUI UunKa KapHo anas xo-
NOAWNBHMX | TEenJIOHaCOCHUX
YCTAQHOBOK. laeanbHunin  3BOpOT-
HUI umKn KapHo. flitepaTtypa, Wwo
PEKOMEHAYETbCA, O BUBYEHHSA
Kypcey: [1, 2].

MpaKkTuuHe 3aHATTA 16. Po3gin 14. Tema 14.1. Llnuknm xonogmnbHuX ycTa-
HOBOK. 3acTocyBaHHA 1-ro Ta 2-ro 3aKOHiB TEPMOAMHAMIKM A0 3BOPOTHUX
LMKNIB i OCHOBHi BUCHOBKW. O60pOTHUIN LUMKA KapHO AnA XONoAMNbHUX i
TEMN/JIOHAaCOCHMX YCTAHOBOK. laeanbHUiM 3BOPOTHUI UMK KapHo. flitepaTy-
pa, WO PeKOMeHAYETbCA, AN1A BUBYEHHS Kypcy: [1, 2].

OnpautoBaHHA MNpPONAEHOrO Ha
maTtepiany i BMpiweHHA 3agay A3
3a[1, 2].

NeKuia 17. Po3pgin 14. Tema 14.2. Llnkan xonoguibHUX YCTAHOBOK. Bnauvs
HeobopoTHOCTEN B NpoLecax TenJI00OMiHy Npu KiHLEBIM pi3HMLI Temnepa-
TYp Ha epeKTUBHICTb 3BOPOTHUX LMKANIB. CNOCOOU 3HUKEHHSA LMX Heobopo-
THocTel. OcobnumBocTi peanisalii 3BOPOTHUX LMKAIB Ta BNAMB HeobopoT-
HocTelt Ha ix epeKTMBHICTb. LIMKAM noBiTpAHOI i mapoBoi KomnpecopHoi
YCTaHOBKW. XapaKTepUCTUKA XON0AUbHUX areHTiB. MoHATTA npo abcopb-
LiMHi Ta NapoerKeKTOPHi X0N04M/bHI ycTaHoBKM [1, 2].

UuKAnM  XONOOMABHUX  MaLUWH.
Bnane HeobopoTHOCTEN B npoLe-
cax TennoobmiHy npu KiHUeBil
pi3HMLi TemnepaTyp Ha epeKTmB-
HICTb 3BOPOTHUX UMKAiB. JliTepa-
Typa, WO PEKOMEHAYETbCA, AO/1S
BMBYEHHA Kypcy: [1, 2].




MpaktuuHe 3aHATTA 17. Po3gin 14. Tema 14.2. Llnknun xonogunoHux ycta- | OnpaytoBaHHA NPOMAEHOrO  Ha
HOBOK. LIMKAM NOBITPAHOI i NapOBOi KOMNPECOPHOI YCTAaHOBKU. XapaKTepu- | maTtepiany i BupiweHHa 3aga4y 3
CTUKA XONOAMNbHUX areHTiB. JliTepaTypa, WO peKomMeHAyeTbcA, AnA Bu- | 3a[1, 2].

BYEHHA Kypcy: [1, 2].

NeKuia 18. Po3ain 15. Tema 15.1. Uukn Tennosoro Hacocy OcobnusocTi unknis THY. flitepa-
AHanoria UMKNiB XoNoANNbHUX YCTAaHOBOK (MOBITPAHOI i MapoBOi KOMMpe- | Typa, WO peKomMeHAyeTbcA, ANs
COPHOT YCTaHOBKM) Ta UMKAY TenaoBoro Hacocy. LInkn TennoBoro Hacocy. | BUBYEHHA Kypcy: [1].
TennoHacocHi yctaHoBKU. OcobaumsocTi umknie THY. 3actocyBaHHa THY B
cMcTemax TenaomnoCTavYaHHA, TENA0X01040MOCTaYaHHA Ta KOHAMLIIOBAHHA
nositTpA. EKOHOMiA nanuea npu BUKOpUcTaHHi THY B NOpPiBHAHHI 3 eneKkr-
poHarpiBayem, paioHHOto KoTesbHet. Jlitepatypa: [1].

MpaktuyHe 3aHATTa 18. Po3gin 15. Tema 15.1. TennoHacocHi ycTaHoBKW. | OnpauytoBaHHA MNPOMAEHOro Ha
Ocobauneocti umknis THY. 3actocyBaHHA THY B cucTemax TenaonocTayaH- | maTtepiany i BupiweHHA 3aga4y [3
HA, TENJIOX0N040MNOCTa4YaHHA Ta KoHAMLUIOBaHHA noBsiTpa. EkoHomia nanu- | 3a [1, 2].

Ba NpY BMKOPUCTAHHI THY B NOPiBHAHHI 3 eNeKTpoHarpisayem, painoHHOO
KoTenbHeto. flitepaTtypa: [1].

6. CamocrTiiiHa poboTa cTyaeHTa
3aBAaHHA A1 CaMOCTiliHOT poboTK CTyaeHTa BKasaHi B Tabauui B n.5 BignoBigHO A0 HaBYa/IbHUX TUXKHIB
Ta 3aN/1IaHOBAHUX HABYAJIbHUX 3aHATb. TePMiH BUKOHAHHSA KOXHOTO 3aBAAHHA CKNaAa€ A0 ABOX TUXKHIB 3 MOMEHTY
Buaadi. OKpim LbOro MOXKHa 404aTV TaKi TEMU A0 CaMOCTIMHOI pobOoTU 3 NEKUiMHUX 3aHATb AN1A CTYAEHTIB, AKi
Mmanu wrpadHi 6anm i 6axkatoTb NiABULLMTI CBIM NiIACYMKOBWUIA PEUTUHT:
1. LLMKA 3 NpOMiKHUM (NOBTOPHMM) NeperpiBom napwu.
2. LlnKn 3 npomiKHUM neperpiBom napu AK 3acib nigsueHHs No4aTKoBOro TUCKY Napu. Bubip TMCKy ana npouecy
noBTopHOro neperpisy. MlitepaTypa: [1].
. OcobmnBoCTi NpomixKkHOro neperpisy napu B umknax AEC. Nlitepatypa: [1].
. Llmkn MNCY 3 gBoma pereHepaTMBHMMM NigirpiBayamm amiwysanbHoro Tuny. flitepatypa: [1].
. Uukn NCY 3 aBoma pereHepaTMBHUMMU Mifirpisadyamm nosepxHesoro Tmny. Jlitepatypa: [1].
. KoreHepaujn, TpureHepauis Mitepatypa: [1].
. Unkn MT[, - reHepaTtopa.
. Ekceprin i aHepria pisHUX eHepropecypcis cuctemu. EkcepreTuyHmMii 6anaHc NOTOMHUX NPOLECIB TA MOro CKNa-
[0OBI.
9. MoKa3HMKM epeKTUBHOCTI NPOLLECIB, EKCEPTrETUUYHWNI K.K.4,.
10. Bnane HeobOpOTHOCTEN Ha BTPATU eKceprii Npu cnantoBaHHi Nanue, B NpoLecax Tena006MiHy Npu KiHLeBil
Pi3HMLi TemnepaTyp MiX Tinamu Ta BHaciLoK TepTa B poboyomy Tini. Jlitepatypa: [1].
MoniTnKa Ta KOHTPO/Ib

7. TMoniTMKa HaBYaNbHOI AUCLMNNIHU (OCBITHBOrO KOMMNOHEHTA)

BMKNagayi Kypcy O4iKytoTb Bif, CTYAEHTIB aKTUBHOTO 3a/y4YeHHA Ta 6e3nocepenHbol y4acTi y onaHyBaHHI au-
CLUNAIHK, 30Kpema:

—  BiABiAyBaHHA 3aHATb, AOTPUMAHHA MPABMA NOBEAIHKM Ha 3aHATTAX (aKTUBHICTb, YHUKHEHHA TenedoHHMX
pPO3MOB Nif, Yac ayaANTOPHMUX 3aHATb, 30CePeaKEHICTb Ha MaTepiani 3aHATTA, BiAKNOYEeHHA TenedoHiB, BU-
KOPUCTaHHA BiANoOBigHMX 3aco6iB AN onepaTMBHOro Nowyky iHpopmalii);perynapHuii nepernsa nosigo-
MJIEHb Ta BUKOHAHHA MPU3HAYEHMX 3aBAaHb; PEryaapHUi nepernsg 1a o06pobka NoBiAOMAEHb HA eNeKT-
POHHY NOLITY;

— onepaTMBHe pearyBaHHA Ha 3aNUTK Ta NMTAHHA BUKAA[A4a;

— camocTiliHe opOpMIEHHA Ta BUKOHAHHA HEobXiAHMX po3paxyHKiB, NobyaoBa rpadikis Ta HanUcaHHA BU-
CHOBKiB 0 pobOTH; OTPUMAHHA Y3rOAXKEHUX 3 BUKIAAa4YeM NpasBu NigroToOBKM, Ta NOAANbLIOIO BUNpPa-
B/IeHHA (y pasi HeobxigHOCTI) 3aBAaHb; iHAMBIAYANbHWUI iX 3aXMCT.

—  BYACHOI0 34a4el0 iHAUBIAYaNbHMX 3aBAAHb € 3aXMCT OTPUMAHUX Pe3yabTaTiB 3rigHO pPo3Knaay.

—  PO3YMiHHSA Ta IOTPUMAHHSA PENTUHTOBOI cMcTemM oLiHoBaHHA (PCO);

—  [AOTPMMAHHA NOANITUKM AeANaNHIB Ta NepecKkaagaHb;

—  [OTPMMaHHSA NOMITUKM LLOAO akaaemivyHoi AobpoyecHocCTi;

—  iHWIi BUMOTIW, LLLO He cynepeyaTb 3aKOHOAABCTBY YKpPaiHW Ta HOPMATUBHUM AOKYMEHTAM YyHiBEpCUTETY.

coONO U bW



8. Bugu KOHTPOJIIO Ta PEUTUHIOBA CUCTEMA OLHIOBAaHHA pe3ynbTaTiB HaBuyaHHA (PCO)

MOTOYHWUI KOHTPOJIb: ONUTYBaHHSA 3a Temamun, MKP
KasieHAapHWM KOHTPO/Ib: NPOBaANTLCA ABiYi HAa CEMECTP AK MOHITOPUHI NMOTOYHOrO CTaHy BUKOHAHHS BUMOT
cunabycy.
CemecTpoBuii KOHTPO/b: EK3ameH. CTyaeHTH, Wwo Habpanun NpoTArom cemecTpy HeobxiaHy KinbKicTb 6anis
rc > 0,4R¢ (rc = 24) nonycKaloTbCca A0 eK3aMeHY.
Cyma maKcMmasibHUX BaroBux 6aniB KOHTPOJIbHUX 3aX04iB NPOTArOM CEMECTPY CKNaAacE :
R=R¢ =Z r, = 50 6anis..
Po3mip wkanm PCO 3 KpegmTHOro moaynn y 4-my cemectpi GOpMY€ETbCS AK Cyma BaroBux 6anis KOHTPO/ib-
HUMX 3axo0AiB npoTarom cemecTpy R¢ Ta Barosoro 6any eksameHy Rg = 50.
R =R¢ +R =50 +50 = 100
CTyaeHTH, aKki Habpanm NPOTArOM CEMeCTPY PEUTUHT 3 KpeauTHoro moayns meHue 0,5R¢ (re < 25), 30-
60B’A3aHi 40 No4YaTKy ek3ameHaLliHOI cecii NigBUWNTN NOTo, iHaKLe BOHW He AOMNyCKaloTbCA A0 eK3aMeHy i ma-
I0Tb aKaZeMidHy 3aboproBaHicTb.
LLIkana 6anis 3a BigNoBiAHI PiBHi OLLIHIOBAHHA 3 KOXKHOrO BUAY KOHTPO/IO.

Bua 3aHATL KinbKicTb | XapaKTep BUKOHAHHA Kinbkictb | Cyma
3aHATb 6anis
Nekuii 18 poboTa Ha 3aHATTI 1 18
MpaKTUYHi 3aHATTS 16 poboTa Ha 3aHATTI 0,5 8
JomawwHi 3aBoaHHA 16 BUKOHaAHHA 0,5 8
MogynbHa KOHTpO/IbHa poboTa 1 BMKOHaAHHA 8 8
CPC 16 BMKOHaHa CPC 0,5 8
Cyma 3a cemecTtp 50
lcnuT (ek3ameH) ‘ 1 ‘ BMKOHAHHA i 3axucT 50
3aranbHa cyma BaroBux 6aniB KOHTPObHUX 3aX0A4iB 100

1. MoodynbHa KoHMpoasHa poboma. (8 6anis)

Cknagaetrbca MKP i3 gBOX YacTWH BiAMNOBIAHO A0 TePMIiHiB pybiKHOro aTtecTauiiHOro KOHTpoa. MicTutb
TPY 3aBAAHHA 3 TEOPIl i NPAKTUKW. - OA4HA 3a4a4a i ABa TEOPETUYHUX NMUTAHHA. KOXKHE NUTaHHA OLHIOETbCA 33 8
6anbHOtO WKanot. MiacyMKoBa OLiHKa BUBOAUTLCA AK cepefHboapndmeTnyHa. KoxkHa yactuHa MKP Takox oui-
HIOETbCA 33 8 BanbHOLO LWKa/Ooto, 3 NiACYMKOBaA OLiHKA BUBOAUTLCA AIK cepeaHboapudMeTMYHa
«BigMiHHO», NnoBHa Bignosigp (He MeHLwe 90% NoTpPibHOI iHbopmaLLii) -
7-8 6anis;
«[06pe», 4OCTaTHLO NOBHA BiAMNOBIAb (He MeHLwwe 75% noTpibHoi iHpopmaLii), abo noBHa BiANOBIAb 3 HE3HAYHMU-
MW NOMUIKamm — 5-6 6anis;
«3a4,0BiNbHOY», HEMOBHa BiANOBIAb (He meHWwe 60% NoTpibHOI iHhopMaL,ii) Ta HeE3HAYHI NoMUAKK — 3-4 H6anw;
«He3aZ0BiNIbHOY», HE3a0BIIbHA BianoBiab (He Bianosigae Bumoram) — 0-2 6ani..

2. MpakmuyHe 3aHamms (0,5 6ana):

«BiAIMIHHO», TBOpPYE PO3KPUTTA NUTaHb, BiZibHE BONOAIHHA MaTepianom — 0,5 banis;
«p06pe», rnmboke po3KpuTTA NuUTaHb — 0,4 6anis;
«3af0BiZIbHO», HE AOCTATHbO NOBHE PO3KPUTTA NUTAHb, AOCTATHA POOOTA Ha NPAKTUYHOMY 3aHATTI — 0,3 6anu.

3. BuKoHaHHA camocmiliHoi pobomu.

JleKuinHUI Kypc, 3aBAaHHA Ha CPC 3a KOXKHe 3aBaaHHA no 0,5 6ana:
«3apaxoBaHO», BUKOHaHHA 3aBAaHHA Y cTpok — 0,5 6anu;
«3apaxoBaHO», 3aBAaHHA BUKOHAHO, afie He y cTpok — 0,3 bana.

5. lomawHi 30800HHS.
«BiAMIHHO», TBOpPYE PO3KPUTTS NUTAHD, Bi/IbHE BOIOAIHHA MaTepianom — 0,5 6anu;
«p06pe», rnmboke po3KkpuTTA NUTaHb — 0,4 6anu;
«3af0Bi/IbHO», HE AOCTATHbO NOBHE PO3KPUTTA NUTAHb, AOCTATHA pobOTa Ha NPaKTUYHOMY 3aHATTI — 0,3 6anw.

6. 3aoxoy4ysanoHi i wmpagHi 6anu.

MepenbayeHHi 3a0X04EHHA 3@ HACTYMHI AO0CATHEHHS:

BeneHHs KoHcneKTy nekuin — ao 10 6anis

KpuTepii ek3ameHau,iiHOro ouiHIOBaHHA
Barosuii 6an eksameHy Rg = 50 6anis. EKsameHaLiiHMIA 6ineT MiCTUTb TPW 3aBAAHHSA, 3 HUX ABa TEOPETUY-
HUX | ogHe npaKTuyHe. KoxHe i3 3aBAaHb OLiHIOETbCA 32 50 6asibHOLO WKA/OoL0, AK Le HaBeAeHO HUXKYe, a Niacym-



KOBa OLiHKa BUBOAMTLCA K cepeaHboapudmeTnyHa. MpuKknag eksameHauiiHoro 3aBgaHHA HaBedeHui B [Joaat-

Ky 2.

50-48 6anis — CTyAEHT AEMOHCTPYE MOBHI i MiLHi 3HAHHA HaBYaNbHOro MaTepiany B 3agaHomMy obcs3i, Heobxia-
HWI piBEHb YMiHb i HABUYOK, MPaBUAbHO | 0B6I'PYHTOBAHO NPUIAMAE HEODXiAHI PilLEHHA B PiI3HUX He-
CTAaHAAPTHUX CUTYaLLiAX.

47-44 6aniB — CTyAeHT 3aCBOIOE B MOBHOMY 06cA3i pobouy nporpamy KpeauTHOro Moayns, NPaBubHO | 06IpyH-
TOBAHO BMKOPUCTOBYE 3HAHHA ANA BUPILLEHHA CTaHAAPTHUX | AeAKMUX HECTaHAAPTHUX 3aBAaHb.

43-37 6aniB — CTyAeHT 3aCBOKOE B NOBHOMY 06cA3i pobouy nporpamy KpeguTHOro Mogynsa, yMie BUKOPUCTOBYBA-
TU 3HAHHA ANA BUPILWEHHA CTaHAAPTHUX 3aBAaHb.

36-29 6aniB — CTYAEHT 3aCBOIB OCHOBHWUI MaTepian, yMi€ BUKOPUCTOBYBATU 3HAHHA N5 BUPILLEHHA CTaHAAPTHUX
3aBAaHb, ane A0NYyCKAE HETOYHOCTI, L0 HE € MepeLlKoa0to AN NOAA/bLIOrO HaBYaHHA.

25-28 6aniB — cTyAeHT 3acBOiB ¢/1ab0 OCHOBHWI MaTepian, Aa€ HEMOBHi BiANOBIAi HAa 3anWUTaHHA, NPM 3acTocy-
BaHHi 3HaHb A/1A BMPILWEHHA CTaHA4APTHUX 3aBAaHb AOMYCKAE MOMU/IKU, AKI MOXKe BUNPABUTKU Nicas
[0/[aTKOBMX 3anMTaHb abo 3ayBakeHb BMKAaAaua.

<24 6aniB — He3aCBOEHHA OKpPeMUX PO3AiniB poboyoi Nporpamm KpegmTHOro Moaynsi, He3daTHICTb 3aCcToCcyBaTH
3HaHHA Ha MPaKTUUi, WO PobuUTb HEMOXXINBUM PO3B’A3YBAaHHA HAMMPOCTIWIMX CTaHAAPTHUX 3a-
BAaHb; NOTpibHa AoAaTKOBa poboTa Hag MaTepiaiom KpeaAnTHOro Moayns.

[ns BUCTaBNEHHA OLIHOK 40 eK3aMeHaL,iMHOT BiAOMOCTI pelTUHIoBI 6anu nepeBoaaTbCA Y TPAANULINHI OLHKM
BianosiaHo Ao Tabauui (peliTuHrosa wkana R = 100, Rc = 60)
Tabnvus BianoBiAHOCTI peUTUHIOBMUX BaniB OLiHKaM 3a YHIBEPCUTETCbKOIO LLIKAJI0H0

Kinokicmo 6anie OuyiHka
100-95 BigmiHHO
94-85 Ayxe nobpe
84-75 [Nobpe
74-65 3a408BiIbHO
64-60 JocTtatHbo
MeHwe 60 He3apgosinbHO
He BMKOHaHi ymoBM JONycKy He ponywieHo

Mpoueaypa oCKap>KeHHA pe3y/ibTaTiB KOHTPOJ/IbHUX 3aX0A4,iB

CTyAeHTN MatoTb MPABO | MOXK/MBICTb NIAHATU OyAb-AKe NUTAHHA, SKe CTOCYETbCA NpoLeaypu KOHTPO/Ib-
HWX 3aXOAiB Ta OYiKyBaTW, WO BOHO Oyae pO3rAfsHYTO 3rigHO i3 Hanepes, BU3HaYeHUMUM Npoueaypamu (aeTanbHi-
we: https://osvita.kpi.ua/2020 7-170, https://document.kpi.ua/files/2020 7-170.pdf).

CTyAeHTN MatoTb NPABO OCKAPXKUTU PE3YIbTAaTU KOHTPObHUX 3aX04iB, ase 060B’'A3KOBO apryMeHTOBAHO,
NOACHMBLUM 3 AKUM KPUTEPIEM HE NOToAXKYIOTbCA BiANOBIAHO A0 OLHOYHOrO UCTa Ta/abo 3ayBarKeHb.

Hopmu eTUMYHOI NnoBeAdiHKM CTYAEHTIB i NpaLuiBHMKIB BU3HaYeHi y po3aini 2 Kogekcy yecTi HauioHanbHoro
TeXHIYHOro yHiBepcuteTy YKpaiHn «KUIBCbKUI NONITEXHIYHWIM iHCTUTYT iMmeHi Irops CiKopcbKoro» (aeTanbHille:
https:// kpi.ua/code).

9. [OopatkoBa iHpopmauia 3 aucumnniHu (OCBITHbOro KOMMOHEHTA)
1. JAducmaHyiliHe HABYAHHS:

B ymoBax AMCTaHLIMHOIO pexXMmy OpraHisauis oCBiTHbOro NpoLecy 34iMCHIOETbCA 3 BUKOPUCTAHHAM TEXHO0-
riA OUCTAHUIAHOrO HaBYaHHA: NNATPOPMM AUCTAHLINHOIO HaBYaHHA «CiKOPCbKMM» Ta «ENEKTPOHHUI Kamnyc».
HaBYanbHM NpoLEeC Yy ANCTaHLIMHOMY pPeXUMIi 34iACHIOETLCA BiANOBIAHO A0 3aTBEPAKEHOr0 PO3KAaAy HaByaslb-
HUX 3aHATb. 3aHATTA NPOXOAATb 3 BUKOPUCTAHHAM Cy4aCcHUX pPecypciB NpoBeZleHHA OHNaH-3yCTpivel (opraHisauis
Bigeo-koHbepeHLin Ha naatdopmi Zoom).

2. Has4yaHHA 8 ymo8ax Npago8o20 pexcumy 80EHHO20 CMAHY:
— nepepbayae NpoBeAeHHA YCiX BMAIB 3aHATb AMCTAHLIMHO (3 BUKOPUCTAHHAM CUMHXPOHHOI abo aCMHXPOH-
HOi MoJeni OocBiTHLOI B3aemogii), y BignosigHoCTi A0 PernameHTy opraHisauii oCBiTHbOro npouecy B AucTa-
HUiMHOMY pexxumi Ta [MoNoKeHHA Npo aMcTaHuinHe HaBYyaHHA B KMl im. Irops CikopcbKoro;
— KiHUEBi TepMiHM BMKOHaHHA iHAMBIAYaIbHUX 3aBAaHb i 3aBAaHb CaMOCTIMHOT POH6OTU NepeHOCATLCA Ha KiHeLb
cemecTpy (3 060B’I3KOBMM BUKOHAHHAM i 3aXMCTOM);
— Y PENTUHIOBY CUCTEMY OLLiHIOBAHHA BHOCATLCA 3MiHM CTOCOBHO HapaxyBaHHA WTpadHMx H6aniB 3a He cBOeYacHe
BMKOHAHHS 3aBAaHb: WTpadHi 6anm He HapaxoBYHOTbCS.

3. [nA cTyaeHTiB iCHYE MOMKIMBICTb 3apaxyBaHHs (Y BUrnaAj 4oaaTkoBux 6anis go pentuHry go 10 6a-


https://osvita.kpi.ua/2020_7-170
https://document.kpi.ua/files/2020_7-170.pdf
https://osvita.kpi.ua/2020_7-170

nis):

— cepTudiKaTiB NPOXOAKEHHS AUCTAHLIMHUX YU OHNAWMH KYPCiB 32 TEMATMKOK AUCUUNIHYK;
— cepTudikartis, AKI NiATBEPAXKYIOTb Y4ACTb Y HAYKOBO—NPAKTUYHMX i HAYKOBUX KOHPEPEHLiAX 33 TEMATUKOIO
ONCUMMTIHN.
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Jopartok 1
Mepenik TeOpeTUUYHUX eK3ameHaLiAHUX NUTaHb

OCHOBHIi 3aKOHOMIPHOCTI Npouecy Teuii.

PiBHAHHA NepLIoro 3aKOHy TEpMOAMHAMIKK 414 NOTOKY. CNpoLLeHHA BUpasy 3a PisHUX YMOB.

Connosa Ta AndysinHa Teuis. LLUBMAKICTb Tevii Ta ceKyHAHa BUTpaTa. KpUTUMYHA WBWUAKICTb Ta KPUTUYHE Bi-
OHOLWEHHA TUCKIB. LLIBUAKICTb 3BYKY.

MapameTpu ranbmyBaHHA. BUTiKaHHA i3 npocToro conna. ButikaHHsA rasy yepes kaHanu pisHoi popmu 6es
YPaxyBaHHA TepTA. 3aneXHicTb pOpMM KaHany Big, perknmy Teuii.

BuTikaHHA rasy, Yepes conso, Wo 3BYXKYETbCA. KpUTUYHA WBMAKICTb.

MNepexig yepes weuaKictb 38yKy. Conno J/laBana. Haassykose conno.

BuTiKaHHA i3 BpaxyBaHHAM TepTA. PO3paxyHOK BUTiIKaHHA BOAAHOI Napu.

[JpocentoBaHHA rasis i napis. Epekrt Axkoyna-TomncoHa. AndepeHuianbHuii Ta iHTerpanbHUi ApocenbHUM
edekT. NoHATTA Npo TemnepaTypy iHBepcii. Kpnea iHBepCii.

MopwHesuit komnpecop. Poboua giarpama Komnpecopa. Pobota kKomnpecopa. I30TepmivHe, agiabatHe Ta
NoNiTPOMNHE CTUCHEHHS.

TepmoamHamiuyHe 0brpyHTYBaHHA 6araToCcTyneHeBoro CTUCHEHHA. Tunun komnpecopis. PoboTa Komnpeco-
pa B pi3HUX Npouecax HarHiTaHHA (i3oTepmiyHoMy, agiabaTHOMY, MONITPOMHOMY).

OpHocTyneHesi i baratoctyneHesi Komnpecopu. PoboTa Komnpecopa 3 ypaxyBaHHAM TepTAa. BigHocHui
BHYTPILWHIN KoedilieHT KOpMCHOI aji. MpomixkHe oxonogKeHHs Komnpecopa. O6 eMHUI K.K.4. KOMMpeco-
pa.

MpocTuii igeanbHnin Ta peanbHUit unkn KapHo ana MNCY.

MpocTuii igeanbHUin Ta peanbHUii Lka NCY — umKkn PeHKiHa, 10ro 0cob6MBOCTI Ta XapaKTEPUCTUKM.
OCHOBHi NPUHLMNM KnacudikaLii LMKNIB TENJAOBMX MALUMH: 33 NPU3HAYEHHAM, 3a Aiana3oHOM Temnepa-
TYpP, 32 HANPAMOM 34iNCHEHHA LUUKAY.

|aeanbHUI TenNIoMexXaHiyHUiA LUKA. MOHATTA Npo TenaomexaHivHi umkam (TML) Ta Tennocunosi yctaHos-
Ku (TCY). NpocTuii iaeanbHU LMKA Ta OLiHKa MOro epeKTUBHOCTI MO eHEePreTUYHUM NOKa3HMUKaM.
MpuHUMNOBa cXxema NapoCKIOBOI YCTAHOBKWU. TepMidyHMIA KoediLLiEHT KOPUCHOI Ajii unKny PeHkiHa. Tenno-
BUW i eHepreTMYHUI 6anaHC NapPoOCUI0BOI YCTAHOBKW.

Bnave napameTpiB napu Ha TEPMIYHNIA KoediLLIEHT KOPUCHOI Aii LnKAY.

LMKA i3 NpOMiXKHUM neperpisom napu.

LUunkn i3 pereHepaTMBHUM MigirpisOM BOAM KUBJEHHA.

TennodikauiHi umknn. OuiHKa ePeKTUBHOCTI peanbHOro LUKAY. BHYTpILWHI Ta 30BHIWHI HEOHOPOTHOCTI.
OcHoBHi cnoco6bu NiaBuLLEHHA eheKTUBHOCTI LIUKAIB.

TepmoamHaMiyHi ocHoBM TennodiKauii. KombiHoBaHe BMPOBHMLUTBO TennoTu i enekTpoeHeprii Ha TEL,
TEPMOAMHAMIYHE O6I'PYHTYBaHHA.

OcHoBHi cxemu TELL. Tennodikauis i ekonoria. 3aranoHi Bigomocti npo TEC, TELL i AEC.

Mapora3osi UMK,

LIMKAM aTOMHUX €NeKTPUYHUX CTaHLLIN. EKCepreTUYHMIA aHani3 LMKAiB NapoCUIOBUX Ta razoTypOiHHUX
YCTaHOBOK. [InHaMiKa pery/toBaHHA ra3oBoi TYpOiHu.
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Cxema rasoTypbiHHOI YyCTaHOBKM Ta aHani3 LMKAY i3 i306apHUM NigBefeHHAM TennoTu. TepmiyHuii Koeodi-
LiEHT KOPUCHOI Aji UMKy ra3oTypbiHHOT YCTAHOBKMU.

3aranbHi BigomocTi npo Y. Unknu ITY 3 isob6apHUM Ta i30XOPHUM MigBeAeHHAM TenaoTH, adiabaTHUM Ta
i30TEePMIYHUM CTUCHEHHAM B KOMMNpecopi.

TennomexaHiyHu KoedilieHT igeanbHoro uukay MY, 3aneXkHicTb MOro Big CTyneHi NigBULLEHHA TUCKY.
BigHoweHHA poboTM Komnpecopa 40 PobOTU TYPOiIHK B iAeanbHOMY LUK,

Bnane HeobopOTHOCTI agiabaTHUX NPOLLECIB CTUCHEHHSA | PO3LIMPEHHS HA NOKa3HUKM epeKTUBHOCTI pea-
NbHOro unkay ITy.

MeToam NiaBULLEHHSA K.K.4. unKniB [TY. MigBuLLEHHA NOYaTKOBOI TemnepaTypu rasy nepeg TypbiHoto.

[TY 3 pereHepaTUBHUM nigirpisom. ['TY 3 pereHepaTUBHUM Nigirpisom i 6aratocTyniH4aTUM CTUCHEHHAM
Ta po3WMpPEHHAM poboyoro Tifa. 3amKHyTi cxemun TY.

BiHapHi LMKAN. PTYTHO-BOAAHUIA UMK,

LLMKAN aTOMHUX eNEKTPUYHUX CTaHLi. EKcepreTMYHMiA aHani3 LMKAIB NapoCUA0BMX YCTaHOBOK. JuHamiKa
peryntoBaHHA NapoBoi TypbiHuU.

Cxema Ta aHani3 umMKAy i3 isobapHUM nigseseHHAM TeNA0TU. TepMidHUI KoedilieHT KOPUCHOT Aii LmKAy.
BHYTPILWHIN BiAHOCHMI | BHYTPILWHI abcontoTHMI KoedilieHT KOPUCHOI Aii. EKcepreTUYHui MmeTos aHanisy
LUMKAIB.

MpuHUMN poboTM ABUryHIB BHYTPILWHbLOIO 3ropsAHHSA, iHAMKATOpHa Adiarpama. OCHOBHI UMKAW ABUIYHIB
BHYTPILIHbOTO 3ropAHHSA, TEPMIYHWNI KoediliEHT KOpPUCHOT Aji.

306parkeHHA umknis. Llnknu [B3. |laeanoHi umknun B3 3 i30X0pHMM, i306apHUM i 3MilLaHUM NigBeaeHHAM
TEenaoTun.

AHani3 ¢paKTopiB, AKi BNANBatOTb Ha ePeKTUBHICTb UMKAis [AB3. PeanbHi umknn [B3.

MOHATTA NPO LMKAN NPAMOTOYHUX, TYPOOPEAKTUBHMX | PEAKTUBHUX ABUTYHIB.

LMKAM xonoamMnbHUX YCTaHOBOK.

3acTtocyBaHHA 1-ro Ta 2-ro 3aKOHiB TeEPMOAMHAMIKM 0 3BOPOTHUX LMKANIB i OCHOBHI BUCHOBKM.

O60pOTHUI LMK KapHO 418 X0N04UNbHUX | TENAOHACOCHMX YCTAaHOBOK.

lpeanbHU 3B0pOTHUI UMK KapHo. Bnanve HeobopoTHOCTeM B npouecax TenioobmiHy npu KiHUeBil pis-
HWULj TemnepaTyp Ha ePeKTUBHICTb 3BOPOTHUX LIMKAIB. CNOCOOU 3HUMKEHHA LUX HEOBOPOTHOCTEN.
OcobnmBoCTi peanisauyii 3BOPOTHUX LMKIB Ta BNJIUB HEOBOPOTHOCTEM Ha iX eDeKTUBHICTb.

LIMKAM NOBITPAHOT i NAapOBOi KOMMPECOPHOT YCTAHOBKW. XapaKTEPUCTUKA XON0ANNbHUX areHTiB. MNoHATTA
npo abcopbUiliHi Ta NapoeKeKTOPHI XON0AN/bHI YCTaHOBKMU.

AHasnorisi UMKNIB XON0ANNbHUX YCTAaHOBOK (NOBITPAHOT i MapOBOi KOMMNPECOPHOT YCTAaHOBKK) Ta LMKAY Ten-
JI0BOTrO Hacocy.

Lumkn Tennosoro Hacocy. TensoHacocHi yctaHoBKKU. OcobamsocTi umknie THY.

3acTtocyBaHHA THY B cuctemax TenIonocTadaHHA, TENA0X0N040N0CTa4aHHA Ta KOHAWLFOBAaHHA NOBITPA.
EkoHOMIA nanmBea npu BUKopucTaHHi THY B NOPiBHAHHI 3 eneKTpoHarpisavyem, paioHHOK KOTEeJIbHELO.



Lopatok 2

MNpuknag eksameHauiiHoro binery

, TeXHiuHa mepmoduHamika — 2. 3aKoHU MepMoOUHAMIKU. Baacmusocmi poboyux min (piduH 2asis)”.

1. PigHsAHHA Mepwio2o 3aKOHY mepMoOUHAMIKU 078 NOMoKy pobo4yo2o mina. Buou HeobopomHocmeli. AHanimu-
YHUll 8UPA3 Ma cKNadosi PiGHAHHA.

2. Lukn PeHKiHa Ha nepezpimili napi: o0CHOBHI eniemeHmMu, cKaaodo8i, npoyecu. 306paxiceHHA Yukay 8 P-v, T-s, h-s
koopduHamax. Tensioma i poboma yukny. KoegiyieHm KopucHoi dii.

3. B yukni nogimpsaHoi x0n100unbHOI MaWUHU napamempu pobo4yo2o mina neped Komrpecopom: muck P,= 0.1
Mrla, memnepamypa t;= -10 °C. Mapamempu neped demarHdepom: muck Py= 0.3 MIla, memnepamypa t;= 10
OC. BusHayumu xonodusnbHull KoegiyieHm yuky, X0n000mnpodykmueHicme i pobomy, AKG 8UMPAYAEMbLCA HA
30ilicHeHHA yukny 1 K2 poboyozo mina. 3anponoHysamu waaxu onmumizauyii pobomu xoa100unbHOI MAWUHU.

Po6ouy nporpamy HaBYaNbHOI AucuMnaiHu (cunabyc):

CknageHo doueHmom, K.m.H., Bopobliosum Mukumoro Banepitiosuyem

YxBaneHo: Kapeapoto AE (npotokon Ne 26 Big 23.06. 2025 p.)

MNoroaskeHo: MeTtoauuHoto Komicieto HH IATE (npotokon Ne 9 Big_27.06. 2025 p.)







