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[TonosxeHHs po peanizamio mpaBa Ha BUIbHWN BHOIp HAaBYAIBLHUX JUCITUTLIIH
3nobyBauamu Buoi ocBit KIII im. Irops Cikopcekoro (mami — IlomosxenHs)
periIaMeHTy€e TOpPSAOK 3a0e3ledeHHsT 3700yBadaM BHIOI OCBITH TpaBa BUIBHOTO
Bubopy HaByanbHuX auctuiuiid B KIII im. Irops Cikopcekoro (maini-YHiBepcHUTET)
BiIMOBIHO 10 3akoHy Ykpainu «IIpo Bumy ocBiTy» Ta [lomoxeHHs mpo opraHizalliio
OCBITHBOTO MPOIIECY B Y HIBEPCUTETI.

[Tonoxenns ¢opmanizye mpouenypu: (GopMyBaHHS KaTajaoriB BHOIPKOBHX
HaBUYAJBLHUX AUCHUILTIH (nami — KaTanor) Ta moBeneHHs ix 10 3100yBadiB BUIIOT OCBITH
(mami — 3moOyBaui); 3ailCHEHHS BHOOpY 3700yBayaMHM HaBYAJIbHHX JUCIUILIIH 3
Karanory.

3MiCT KOHKPETHOI BHOIpKOBOI HABYAJIBHOI JUCIUIUTIHA BU3HAYae ii cuinadyc —
poboya mporpama HaB4aIbHO1 AUCIUILTIHU.

BubipkoBi HaB4aIbHI AUCIUTUTIHN HA/IAal0Th MOYKJIMBICTB 3/100yBavy:

e oOyayBaTH iHIUBITyaIbHY TPAEKTOPIEIO HABUAHHS;

® O03HAOMHUTHUCS 3 CYJaCHHM PIBHEM HAyKOBUX TOCIIKEHb Yy BiIMOBIAHIN
rajiy3i 3HaHb;

e [OrnuMONTH TpodeciiiHy MiATOTOBKY B MeXax OOpaHOl CIemialbHOCTI Ta
OCBITHBOI ITPOrpamu;

e 37100yTH 10JaTKOBI pe3yJIbTaTH HABUAHHSI.

3n00yBay oOupae TUCUUILTIHY BIAMOBIHO /10 HABYAJIBHOIO MJIaHY, 3a SKUM BiH
HABYAETHCS, 1110 BU3HAYAE KUIBKICTh 1 00CIT HaBYAIbHUX JUCHUILUIIH BUILHOTO BUOOPY
3m00yBaya JuIsi KOHKPETHOTO ceMecTpy. [Ipu mpoMy 3100yBad Mae mpaBo BHOMpATH
HaBYaJIbHI JAUCIUIUIIHU, L0 TPOMOHYIOTHCA MJI I1HIIMX OCBITHIX MporpamM, 3a
MOTO/DKEHHSIM 13 3aBilyBaueM BiJIMOBIAHOT BUITYCKOBOI KadeapH.

OOcsr, BUIAM ayAUTOPHUX 3aHATH Ta KOHTPOJBHI 3aXOAM 3 BUOIPKOBHUX
HaBYAJIbHUX TUCIMILIIH BU3HAYAIOTHCS BiINOBIIHUM HAaBYAJIbHUM TJIAHOM.

Hauanbni quctumiinu ®-Katanoris cnpsimoBaHi Ha (opMyBaHHS pe3yJbTaTiB
HaBYaHHS JUIsl HAOYTTH, K MPaBUIIO, CrielialbHUX ((PaxoBUX) KOMIIETEHTHOCTEH.

Y Karano3l HamaeTbcsi KOPOTKHMH OMUC KOKHOI HABYaJbHOI UCHUILIIHH
(aHOTAaI1s1), BKA3YIOTHCS IPEPEKBIZUTH (BUMOTH /10 NMOYATKY BUBUEHHS AUCLMIUIIHHU) 1
pe3yNbTaT HaBYaHHS AUCUUILIIHY, 00csr B kpeautax €KTC, kadenapa sika 3a06e3neuye
BUKJIaJaHHS Ta IHIIIE.

O6c¢sr napuanibHuX nucuuiuiid @-KaranoriB pekoMeHayeTbcss poOUTH HE MEHIIE
4 xpeautiB €KTC Ta 3 yHi(iKoBaHUM 00CITOM 1 HOPMOIO CEMECTPOBOTO KOHTPOJIIO (SIK
MIHIMYM B MEXax OJTHOT'O CEMECTPY).
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OcnoBauMH kputepismu st popmyBanus @O-Kartanoris BuOIpKOBUX HaBYAIBHUX
IACLIUAILIIH €

e 3aTpeOyBaHICTh CTEHKXOJACpaMu (aKTyaJIbHICTh IUCIUIUIIHA 3 TTO3HIIIN
PO3BUTKY  BINMOBIAHOI Taly3l €KOHOMIKH, HampsIMKy HayKOBUX
JOCTIPKeHb, TOMUTY Ha BIAMOBIIHI KOMIETEHTHOCTI HAa PHUHKY IIparli
TOIIIO);

e KaapoBe 3a0e3neyeHHs (HAYKOBHM CTYIiHb, BUEHE 3BaHHS, IT1ABUIICHHS
kBamigikarii, J0CBiJ BUKIQJaHHSA IUCIHIUTIHHU, BIATYKH 3700yBadiB 11010
SIKOCTi BUKJIQ/IaHHSA);

® HaByYaJIbHO-METOAMYHE 3abe3mnedeHHs (cunadyc, MiAPYYHHK, HaBYAJIbHI
NMOCIOHUKH, METOJMYHI PEKOMEHIAIlii TOIIIO);

e iHdopmaliiiHO-TuaaKTUYHE 3a0e3neueHHs (Mpe3eHTallii, Bijeo-MaTepiaiu,
JIEMOHCTpAIliiHI MaTepialiv, 3pa3Ku TOIIIO);

e MarepiaNbHO-TEXHIYHE  3abe3nedeHHs  (HasBHICT,  oOnmagHaHHS  /
NPOrPaMHOTO 3a0e3MedYeHHsT Ui MPOBEACHHS J1abopaTopHUX PpOOiT,
KOMIT'FOTEPHUX MPAKTUKYMIB TOIO).

[Ipouenypt BHOOpY 3700yBayaMM HaBYAJIbHUX JUCLHMIUIIH Mepenye ix
O3HAOMJICHHSI 13 TIOPAIKOM, TEPMiHaMH, OCOOIHMBOCTSAMH 3alHCy HAa BHUBYCHHS
3alpONOHOBAHMX HABYAJIbHUX AUCLHMILUIIH Ta 3 yMOBaMu (OpMyBaHHS HaBYaJbHUX
IpyI/TIOTOKIB ISl BABYEHHS BUOIPKOBUX HaBYaIbHUX quctuiuiin @-Karanoris.

Jlo mouaTtky mpoliecy oopaHHs 3100yBauaMy HaBYAIbHUX JUCIMILIIH HAYKOBO-
NeJaroriyHl MpauiBHUKK Kadeapu, Mo 3a0e3MeuyloTh BUKIAJaHHS HaBUYaJbHHUX
mucturntin @-KaTamnoris, CIbHO 3 KypaTopaMH akaJAeMIYHUX TPYIL, MOXKYTh POBOIUTH
(y mo3aHaBYaNbHHUI dac) Mpe3eHTalii 3almporoHOBAaHUX J0 BHOOPY HaBYAJIHLHHUX
aucuurutid. Takox, 3a moTpeOu, MOKYTh HaJaBaTUCS KOHCYIbTallii 11010 GopMyBaHHS
IHIMBINyalbHOI OCBITHBOI TpA€EKTOpIii, pEECTpallii axkayHTIB B CHEIlali30BaHIN
1H(dOopMaIliiHii cucTeMi Y HIBEPCUTETY TOIIO.

®opmyBanHs Ta/abo neperisan O-Karanoris mopiuHo 311HCHIOIOTh 32 HACTYITHOIO
IIPOLIETYPOIO:

e Ha (akyIbTEeTax, B HABYAIbHO-HAYKOBUX 1IHCTUTYyTaX CTBOPIOIOTHCSA poOoul
IPyNH MiJl KEPIBHULTBOM T'0JIIB METOJAUYHUX KOMICIH AJi1 po3poOKH Ta/abo
OHOBJICHHS TIepeIIiKy HaBuanbHuX aucturiiid d-Karanoris;

e poOoul Ipynu aHaJi3ylOTh METOAMYHE, 1H(pOopMaliliHEe Ta MaTepialbHO-
TEXHIYHE 3a0e3leyeHHs] 3ampoloOHOBaHUX KadeapaMu  BUOIPKOBHUX
HaBYAJIbHUX JUCIUILIIH;

e repenik HaBdanbHUX Auciumiin d-Karanory ¢popMyeThes 3 ypaxyBaHHSIM
TOT0, 110 KUIBKICTh Ta PI3HOMAHITHICTh 3alIPOIIOHOBAHUX TUCHUILIIH OyJe
JOCTaTHBOIO TSI 3a0€3MeYeHHS 3100yBaYaM peasbHOTO BUOODY;

e cdopmoBani pobounmu rpynamu @D-Kartamorm, micias peKOMeHIalii
BIANOBIAHMX BueHux pan gakynbTeTiB, HAaBYAIbHO-HAYKOBUX IHCTUTYTIB,
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MOMAIOThCS HAa po3rasa MeroauuHoi paau  YHIBEpCHTETY MAis  1X
3aTBEPKEHHS;

3aTBEP/DKCHI B ycTaHOBJICHOMY Topsnky ®-Karamorm po3miniyroTs Ha
odiMiHHNX  caliTaXx  BIANMOBIAHMX  HABYAJIBHUX  MIAPO3IAUIIB IS
O3HalOMJIEHHS 3/100yBayiB.

Bub6ip nucrumnin 3 ®@-KaTanoris acripantamu 341HCHIOEThCS, SIK TIPABUIIO0, HA
MOYaTKy BECHSHOTO CEMECTPY IMEpHIOTO POKYy HaBuaHHS (0OpaHi AMCIUIUIIHU
BUBYATHUMYThCSl Y HACTYITHOMY HAaBYAJIILHOMY POIIl), SIKIIO 1HIIE HE TepeadadeHo
OCOOJIMBOCTSIMHU OCBITHBOI MPOTPAMH.

[Iponieaypa BubOOpy acmipaHTaMu HaBUYAJbHUX JUCHUIUIIH 3 M-KAaTAJOTrIB
peanizyeTbcsi uepe3 creliainizoBaHy iHGOpMaliiHy cucTeMy YHIBEPCUTETY Ta
BKJIFOYA€E TaKi €Taru:

Peectpariist actiipanTta B crieniainizoBaHii iHGOpMaIIiHIN CUCTEMI.
3nificHeHHs1 acnipaHTOM BHOOpY aucuuiuiiH. Odupaerbest 1 qucuuiuiiga 3
HaOOpy M7 BUBYCHHS B 3 ceMmecTpi; oompaeThes 1 mucrururina 3 Habopy
JUTS BUBYCHHSI B 4 ceMecTpi.

[linTBepkeHHS acmipaHTy HOro BHOOpPY HaBUYajJbHUX IUCHUILTIH 13 D-
Karanory.

OmpairoBanHg pe3yibTariB BUOOpPY aucuuIuliH (dikcalis pe3yJbTaTiB
BUOOPY) Ta mepejaya JaHUX IS KOPEKIIi 1HAUBIAYyaJbHUX HaBUaJbHUX
IUIaHIB acCIipaHTIB.

B 3 cemectpi acmipanT obupae 1 nucuuruiiny 3 Habopy.

O0poOka pe3yabraTiB BUOOPY JUCHHUILIIH Ta (OPMYBAHHSA HABYAJIbHUX

rpyn/nmoToKiB

dinanpHa iHPOpMaIIis CTOCOBHO 00paHux 3100yBavamu qucurmiin d-Karanoris
MepeIaeThCsl BIAMOBIAIBHOIO 0COO0I0 Bi/l HABYAIBHOIO MiAPO3/UTY —aIMIHICTPATOPOM
cnemiani3oBaHoi i1HQopMaliiHOT cucTeMH Ha piBHI Kadenpu Ta/abo (axynbrery,
HaBYAJIbHO-HAYKOBOTO THCTUTYTY:

Ha Kadeopu, 3a SKUMHU 3aKpIIJIEHO BHUKJIAJAAHHS OOpaHHMX HaBYAJIbHUX
TUCIUTUIIH, 11 (OpMYyBaHHS NEAAroriyHOTO HaBAaHTAKECHHS BIAMOBITHUM
HAyKOBO-TIEJJaTrOT1YHUM MpalliBHUKAM;

n0 JekaHaTy (akynbTeTy, HaBUaJbHO-HAyKOBOTO IHCTUTYTY IS
(opMyBaHHS PO3KJIAAY 3aHSTh.

3100yBay, SIKMI 3HEXTyBaB CBOIM MPaBOM BHOOpPY, MOXke OyTH 3amucaHUil Ha
BUBYCHHSI HaBUYAJIbHUX JUCIHIUIIH, OOpaHUX 3aBiayBadyeM BHUITYCKOBOI Kadempu s
ONTHUMI3allli HAaBYAIbHUX IPYI/TIOTOKIB.



Sxmo 3100yBay 13 MOBaXXHOT MPUYMHM HE 3MIT 00paTH JUCIUILTIHU BYaCHO, a00
BUSIBUB IIOMUJIKY I110/I0 CBOT'O BOJICBUSIBIICHHS, BIH 3BEPTAETHCS JI0 IEKAHATY 13 3a5BOIO
JUTSL 3aliCy Ha BUBYCHHS OOpaHMX HHUM JUCIUILIIH, HAIaBIIA JOKYMEHTIB, SKi
3aCBIAYYIOTh MOBAXHICTH MPUYMH. 3asiBa HAa 3MIHY BHOIPKOBOI AMCHMIUTIHA Y
chopMOBaHOMY 1HAMBITYyaJTbHOMY HABYAILHOMY IIJIaHI Ma€ MOIaBATUCS HE TI3HIIIE HIXK
3a MICSIIb IO TOYATKY CEMECTPY, B AKOMY BUKJIAAA€THCS 115 TUCIIUTITIHA.

He nomyckaetbcs 3MiHa OOpaHMX ITUCHHWILIIH ITICIS TMOYaTKY HABYaJIbLHOTO
CEMECTpPY, B IKOMY BOHH BUKJIAAIOThCS.

Po3knaau 3aHATh 1 BUBYCHHS 00paHUX HaBUYadbHUX auctuiuiin d-Kartamoris
(hopMyrOThCS IeKaHaTaMU (HaKyIbTETiB, HABYAIbHO-HAYKOBUX 1HCTHTYTIB.

Pesynpratn BHOOpY 3100yBauamMu HaBYAIBHUX JUCHUILTIH (0a3W JaHUX
crnerianizoBaHoi iHGopMaliifHOI cucTeMHu YHIBEpCUTETYy, 3asBHU) Ta PO3MOPSAUi
JOKYMEHTH Tpo (OpMYBaHHS HABYAIBHUX TPYI/MOTOKIB 30€piraroThCs YIPOIOBXK
yChOT'0 TEPMiHYy HaBYaHHS 37100yBaya 3a Bifgnosigaum PBO.

VY BuUmMajKy MOHOBJICHHS, MEpPEeBEACHHS 3700yBava, MOMYCKY A0 3aHATHh MiCIs
3aBEepIICHHS aKaJeMiuyHOT BIAMYCTKU BUOIP AUCUUILIIH 3IHCHIOETHCS BIAMOBIAHO 10
HAaBYAJIILHOTO TUTAHY 3 TMEPeNiKy IUCHUILIIH 3a SKUMH CPOPMOBAHO HaBYAIbHI
TPyNU/TIOTOKA HAa MOTOYHUM HABYAIBHHUM PIK Ta 3 ypaxyBaHHSIM JIIOYOTO PO3KIAIy
3aHATh.

3a MUCHBMOBOIO 3asBOIO0 3/700yBaua MOXKJIMBE TEpepaxyBaHHsS pe3yJbTaTiB
HaBYaHHs BUOIPKOBHMX IUCIHUIUIIH BiAMOBIIHO A0 [loJI0KEHHSM NMPO BU3HAHHS B

KIIT im. Irops CikOpCBKOTO DE3VJBTATIB IONEPEIHHOIO HABYaHHA a0o0

IMonoxennsm npo Bu3HaHHg B KIII iM. Irops CikopchbKOro pe3yJibTaTiB HaBYAHHS,
HAOVTHX V HEDOpMaIbHIN/1HDOPMAJIbHINA OCBITI
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HaBuaJjibHi 1MCHMILIIHY JJ15 BUOOPY y 3 cemecTpi

Jucouiutina

JIOBroBiYHICTH eKCILTyaTalil BHCOKOTEMIIEPATYPHHUX
€JIEMEHTIiB MapoOBHX TYpPOiH

Kadenpa, sixa
3a0e3nevye BUKJIATAHHS

TennoBoi Ta aIbTEpHATUBHOI EHEPrETUKH

PiBens BuIo0i ocBiTH

Tpertiii (moxTopa dinocodii) piBeHb

Kype, cemecTp

2 Kypc, 3 cemectp

O0csir TMCHUILTIHMA T
PO3MOiJI TOIMH
ayIMTOPHOI Ta
camocTiitHOI podoTn

7 xpenutiB €KTC (210 roaun) — 70 roauH Jiekii, 28 TOIUH MPaKTHYHUX,
112 rogua CPC

MoBa BUKIagaHHSA

VYkpaiHcbKa, aHTJTilChbKa

Bumoru 10 noyaTky
BUBYEHHSA

3HaHHs B 00J7aCT1 TEXHIYHOT TEPMOIUHAMIKH, TETNIOMAacOOOMIHY, TEXHIYHOT
MexaHIK; 0a30Bl 3HAHHs IMIOJAO OCOOJIMBOCTEH pOOOTH Ta EKCILTyaTarlli
MapoBUX TYypOiH.

II{o Oyne BUBUATHCS

OcoOnMBOCTI KOHCTPYKINI BHUCOKOTEMIIEPATYPHUX €JIEMEHTIB MapoBUX TYpOiH.
Pexumu ekcriryaranii mapoBux TypOiH. [loHSTTS pecypcy Ta JOBroBIYHOCTI
po0OTH eHepreTHYHoro o0NaJHaHHS. EkcriepiMeHTanbHO-po3paxyHKOBI ITiIX0IU
JI0 OI[IHKY 1HAWBIZYaJIbHOIO pecypcy mapoBux TypOiH. JlOCHiPKEHHS TEIIOBOI0O
Ta HampyXeHO-Ie(OpPMOBAHOTO CTaHy BHCOKOTEMIIEPATYPHUX  CICMEHTIB
MeToAaMH MaTEMaTHYHOI'0 MOJIEJIIOBAHHSI. Kirouosi TEXHOJIOT14HI,
KOHCTPYKTHBHI, CXEMHI Ta PEXHUMHI METOIW YIIPABIiHHSI pPECypCOM ITapOBHX
TypOiH, TIepeBaru Ta HEJAOIIKA KOYKHOTO 3 HUX.

Yomy e nikapo/Tpeda
BHBYATH

TypOinuuii mapk VYKpaiHH XapaKTepU3yeTbCs 3HAYHUM BHUYEPIIaHHSIM
pPeCYpCHHMX TIOKa3HHMKIB. 3HAaHHS OCHOBHUX MEXaHI3MIB pYyWHYBaHHS
napoTypOIHHUX YCTAaHOBOK Ta (aKTOpIB, IO MPHU3BOAATH JIO ITEPEIIACHOTO
3HOIIICHHS €JIEMEHTIB TYypOiH J03BOJISE 3aMO0IrTH TSOKKUM  HACHiIKam
aBapifHOro BHUXOAY 3 JaJy Ta 3a0C3MEYUTH BHUCOKUH  CTYIiHb
JIOBIOBIYHOCTI eKCILTyartarlii ocHoBHOro TermioBoro AsuryHa TEC 1 AEC.

YoMy MOKHA HABYHTHCS
(pPe3yJbTaTH HABYAHHS)

B pe3ynbpTaTi BUBYEHHSI KypCy aclipaHT HABYUTBCH:

® aHANI3yBaTH KOHCTPYKIIFO €IEMEHTIB MapoBHX TypOiH,
HaWOUTBII HaBaHTAXKEH1 00JIACTi Ta KOHIIEHTPATOPH HAIPY>KEHb;

® BHKOHYBAaTH PO3PaXyHKH YMOB TEIJIOOOMiHY B elIEMEHTaX IMapOBUX TypOiH;

® NIPOBOMUTH  YHCIOBI  JOCHIIKEHHS  TEIUVIOBOTO  Ta  HANPYKEHO-
nIeOpMOBAHOTO CTaHy JeTaliell MapoBUX TypOiH;

® BH3HAYATH EKCILTyaTalliiiHi Ta TEXHOJOTiuHi (pakTopH, SAKi MPHU3BOIATH 1O
MIPUCKOPEHOT 0 BUUEpITaHHs pecypcy naposux typ6id Ha TEC i AEC.

BH3HAYaTH

Sk MoxKHA BuBuenHs kypcy ¢gopMye Taki KOMIETEHTHOCTI:
KOPUCTYBATUCA . . .
Halﬁ)yTPli,/lPl DS ® 3JIATHICTH MPAIIOBATH 3 HOPMATHBHUMH JIOKYMEHTAMH B Taly3i TEIUIOBOI Ta
p— ATOMHOT €HEPTeTUKH, a TAKOX EHEPreTHYHOr0 MAaTHHOOY/TyBaHHS,
(KoMneTeHTHOCTI) ® 3JIATHICTh BUKOHYBATU TOBIPOYHHI PO3PAXyHOK 3aJHIIKOBOTO PECYpPCY
EHEePreTUYHOro 0018 THAHHS;
® 3/ATHICTh HAJNABATH PEKOMEHJAIl IIOM0 MOMANBINOI  EKCILTyaTaIlil
TypOIHHOTO YCTaTKYBaHHS, 3 METOIO 3a0€31eUeHHS IOBTOBIYHOCTI pOOOTH.
Indopmaniiine Cunabyc HaBYaJIbHOI TUCIHUIUIIHK, KOHTPOJBHI 3aBIaHHs, HaBUATbHUUN
3a0e3me4eHHs

MOCIOHUK 3 NIEKIIHHUX 3aHITh, HABYAIbHHUM MOCIOHUK 3 TPAKTUYHUX 3aHSIThH

CemecTpoBHii KOHTPOJIb

Ex3amen




JAucuuiutina

DyHIaMeHTAJbHI NUTAHHS 1BO(AZHUX
TePMOCU(POHHUX CHCTEM

Kadenpa, sika
3a0e3nevye BUKJIATAHHS

TennoBoi Ta aIbTEpHATUBHOI EHEPrEeTUKH

PiBens BuIoi ocBiTH

Tpertiii (moxTopa dinocodii) piBeHb

Kype, cemecTp

2 Kypc, 3 cemectp

O0csir TMCHUILTIHMA T
PO3MOiJ TOMH
ayIMTOPHOI Ta
camocTiitHOI podoTn

7 xpeautie €EKTC (210 roaun) — 70 roauH JeKiii, 28 roauH NpaKTHYHKX,
112 rogua CPC

MoBa BUKIagaHHSA

YKpaiHChbKa

Bumoru 10 noyaTky
BUBYEHHSA

ba3oBi 3HaHHS, OCHOBaHI Ha [ONEPEIHbOMY BHBUEHHI LUKy
3arajibHOOCBITHIX (YHIAMEHTATBHUX JUCIHIUIIH, CHEIIAIbHUX JAUCIUILIIH
(Texniuna tepmoauHamika, TemmomacooOmiH, ['imporazoanHamMika) Ta
IHIIMX  NpodeciiiHO-OpieHTOBaHUX  auchuiuliH  (TernorexHonoriyHi
MPOLIECH 1 YCTAaHOBKH, CIIEHITUTAHHS TEIJIOMacOOOMIHY).

II{o Oyne BUBUATHCS

Metonun migBumieHHS e(QEeKTUBHOCTI TEIUIONEpeNaloyuX IMPUCTPOIB,
onHodasHi 1 ABoda3Hi TepMOcU(POHU, TPOMDKHI TEIUIOHOCIT, TEPMOCU(POHU
3 HEOPraHI30BaHOI 1 OPraHi30BaHOI LUPKYISIIEI0 MPOMDKHOIO
TEIJIOHOCIA, TIAPOIMHAMIKa 3aMKHYTHX JABO(GA30BUX CHCTEM, OCOOIHMBOCTI
TEPMOJMHAMIKM 3aMKHYTHX JBO(a30BUX CHCTEM, KpU3H IPOLECIB
MepeHocy, TEeIIooOMiH Tipu  (a30BUX TEPETBOPEHHSIX B  yMOBax
00MEXXEHOTO ITPOCTOPY.

Yomy e nikapo/Tpeda
BHBYATH

TenaeHmii po3BUTKY pIi3HUX 00JacTell TEXHIKM BUMAararoTh PO3POOKH HOBHUX
TEXHOJIOTIH 1 3pa3KiB TEXHOJIOTIYHOTO 1 €HEPrOBUKOPUCTOBYIOUOTO yCTaTKyBaHHS
3 IHTEHCHUBHUM IIPOTIKAHHIM BHPOOHWYUX MPOIECIB. Y CINITHE BHPIMICHHS ITHX
3amad B 0araThbOX BHUIAAKaX BHU3HAYAETHCS PIIIEHHSAM MPOOJIIEMH TEIIOBOTO
3aXHCTy BHUCOKOTEIUIOHATIPY)KEHOTO OOJIaTHAHHS, MOXKIIUBICTIO 3abe3ledeHHs
HEOOXiTHOrO0 TeMIepaTypHOro piBHSA pPOOOTH MAaIWH, MPWIALIB 1 TPUCTPOIB,
3aCTOCYBaHHSAM e(EeKTHBHHX CHOCOOIB mepemadi i TpaHchopMalii TermmoBoi
eHeprii. 3a3HaueHi mMpoOIeMU B 3HAYHIA Mipi BUPIMIYIOTHCS ab0 MOXYTh OyTH
BHpIIIIEH] 3aCTOCYBaHHAM 3aMKHYTHX TBO(a3HIX TEPMOCH(]OHIB.

YoMy MOKHA HABYHTHCSA
(pPe3yJbTaTH HABYAHHS)

B pe3ynbpTaTi BUBYEHHS KypCy aclipaHT HABYUTBCH:

® BHIB i KOHCTPYKIIiK ABO(}A30BUX TePMOCH(DOHHUX CHCTEM;

® 0CcOONMMBOCTEH TPOIIECIB TEIUIONEPEHOCY B 3aMKHYTHUX TEPMOCH(POHHUX
CHCTEMaX;

® KPU30BHUX SIBHII, IO OOMEKYIOTh O0JIACTh €(PEeKTHBHOIO BUKOPHUCTaHHS
IBo(a3oBUX TEPMOCU(OHIB;

e MPUKIAAIB  BUPIMIEHHS  MPAKTHYHAX  33/1ad
TEepMOCTaOLTI3aIli]l B PI3HUX TATy35X TEXHIKH.

TEIUIOTIepeHocy i

Sk mokHa BuBuenHs kypcy (popMye Taki KOMIIETEHTHOCTI:
KOPUCTYBATUCH . . .. . .

PHETY . ® 3/IaTHICTH BUPINIYBAaTH 33aa4i iHTeHCH]IKaLlil IPOLECiB TEIIONEPEHOCY;
HaﬁyTPlMPl 3HAHHAMH 1 . . . .
yMiHEME ® 3ATHICTh MPOEKTYBaTH JABO(A30BI TepMOCH(OHHI CHCTEMH TIepenadi
(KoMIIeTeHTHOCTI) TCIIIOTH, ) )

® 3JaTHICTH PO3POOIATH e(PEKTUBHI CHCTEMH OXOJIO[DKEHHS, Harpisy,
TpaHcdopmarii TermoTH IS 3a0e3NedeHHs POOOYUX XapaKTEPHUCTUK
o0JIagHaHHS.
Inpopmaniiine Cunabyc HaBUaIbHOI AUCHHUIIIIHY, HABYATHHO-METOJUYHUN KOMILIEKC
3a0e3Me4eHHs

CemecTpoBHii KOHTPOJIb

Ex3amen




Jducuumiina

AHaJIi3 eHeproe(peKTUBHOCTI 3a0e3leYeHHsI YMOB
KOMGOPTHOCTI y OyaiBJIsIX

Kadenpa, sixa
3a0e3meuye BUKJIATAHHS

TennoBoi Ta aIbTEpHATUBHOI EHEPreTUKU

PiBeHb BHIIIOI ocBiTH

Tperiit (moxTop dimocodii)

Kype, cemecTp

2 Kypc, 3 cemecTp

O0csir TMCHUILTIHMA T
PO3MOiJI TOMH
ayIMTOPHOI Ta
camocTiitHOI podoTn

7 xpemutieB €KTC (210 rogun) — 70 roauH nekimii, 28 roauH mpakTHUHHX, 112
rogud CPC

MoBa BUK/JIaJaHHSA

VYkpaincbka\AHTITiCbKA

BumMoru 10 nouaTky
BUBYEHHSA

BuBueHHs auMCIUIUIIHE Tiepeadadae TONEpeHE 3aCBOEHHS HaBUYAIBHUX
mucuuiuiie: «Eneprosz0epexennst OyniBenb Ta crnopya», «HopmartuBao —
MpaBOB1 JJOKYMEHTH BeEHepreTui», «Meroan aHanizy eHeproeeKTuBHOCTI
Oy/IiBEIbY

II{o Oyae BUBUATHCS

e VKpaiHCbka HOPMAaTUBHO — TIpaBOBa JOKYMEHTalis II0JI0
KoM@opTHOCTI y Oy1iBIL.
e BB TemmneparypHO — MOTOJHHMX Ta €KCIUTyaTaliiHuX (akTopiB Ha

piBeHb €(eKTUBHOCTI TEMJIONOCTaYaHHS.

YMOB

e Meroqmka OIIHIOBaHHS €HEPTrOe(EeKTUBHOCTI BHIIUX HABYATbHUX
3aKJIaIiB.
e EHeprernuni  mporec  MEPEXPECHOIUIMHHOTO  PEKYIEPaTUBHOTO

TEIJIOYTUIII3aTOPa CUCTEM BEHTHJIAILI.

OniHoBaHHA €(PEKTUBHOCTI €HEPreTUYHOI CUCTEMHU OYyIIBIII B yMOBax
TEIJIOBOTO KOM(DOPTY.

OniHrOBaHHS eHeproepeKTUBHOCTI OY/TiBIIl B YMOBaX AMHAMIYHOT 3MIHU
XapaKTEPUCTHUK CEPEIOBHIIIA.

Yomy e nikapo/Tpeda
BHBYATH

HapuanpHa aucriuiurina Oyje KOpHCHA MalOyTHIM KaHAMIATaM TEXHIYHUX
HayK y rajry3i TeIJIOCHEPIreTHKH Ta Ma€ 3aBJIaHHsI 3aKPIUTH 3HAHHSA y cdepi
eHeproeekTuBHOCTI. MeTo0  BHKJIQJaHHS JUCHMIUIIHK €  aHali3
HOPMATHBHUX aKTIB B YKpaiHi Ta CBITI IOJ0 YMOB KOM(OPTHOCTI Ta
dhopmyBaHHS MpodeciiHUX KOMIIETEHTHOCTEH y raiay3i TerI0eHEPreTHKH Ta
cdepi eHeproeeKTUBHOCTI, BUBYCHHS Pe3yJbTaTiB JIOCHIIKEHb Kadenpu
TETUIOTEXHIKH Ta CHEPro30epeIKEHHSI.

Homy MoxkHA
HaBYUTHCS (pe3yabTaTH
HABYAHHS)

B pe3ynbraTi BUBYEHHS KypCy acllipaHT HABYHTHCH:
e OCHOBHHM IOHATTSIM Ta TEPMIHOJIOT1 TUCIUTLIIHHY;
¢ HOPMAaTHBHO — ITPABOBHM aKTaM, 10 BU3HAYAIOTh YMOBU KOM(OPTHOCTI
y OyIiBISX;
e JIOCBIy Y IOCITIP)KEHH1 YMOB KOM(MOPTHOCTI y OyAiBIISX;

e 3aCTOCOBYBAaTM  Ha0yTi TEOpeTWYHI 3HAaHHSA TMpU  PO3B’sI3aHHI
npodeciiiHux 3a1ay;
e 3aCTOCOBYBaTM  HOPMAaTUBHO — TMpaBoBy 0Oa3y 1mpu  aHami3i

€HEeproCHoXMBaHHS eHeprii OyaiBIsIMU.

Ax MoxkHa
KOPHCTYBATHUCSH
HAa0yTHUMM 3HAHHSAMM i
YMiHHAMH
(KOMIIETEHTHOCTI)

o BuBueHHs Kypcy (popMy€ Taki KOMIIETEHTHOCTI:

e 3JIATHICTH /10 a0CTPAKTHOT'O MHUCJICHHS, aHATI3Y

® Ta CUHTE3Y.

e 3JIaTHICTh BUKOHYBAaTH OPUIIHAIbHI JOCIIPKEHHS, PO3YMIHHSI HAYKOBHX
pe3yabTaTiB. 3MaTHICTh MPE3EHTYBATH Ta OOrOBOPIOBATU PE3YNIbTATH
HAYKOBUX JOCIHIPKEHb.
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e 3JATHICTb  BUSABIATH, CTaBUTH  Ta  BHUPINIYBaTH  MpOOJIeMHU
JOCIITHUIIBKOTO XapaKTepy.

e 37IATHICTH (POPMYIIOBATH 1 IEPEBIPATH TIMOTE3H.

* 3JIATHICTH PO3POOIATH Ta NOCTIKYBATH KOHLENTYallbHi, MATEMaTUYHI 1
KOMII FOTEPHI MOJIeJTi IPOIIECIB 1 CUCTEM

[u¢popmauiiine Cunabyc HaBYJIBHOI TUCIUILIIHU, HABYaIbHO-METOAUYHU N KOMITICKC
3a0e3meYeHHsT

CemecTpoBUil KOHTPOAL| Ex3amen
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Kadenpa, sika
3a0e3neqy€ BUKJIQJAHHS

TennoBoi Ta aIbTEpHATUBHOI EHEPrEeTUKH

PiBens BuII0i ocBiTH

Tperiit (moxTop (imocodii)

Kype, cemecTp ¢

2 Kypc, 3 ceMecTp

O0csir TMCHUILTIHMA TA
PO3MOiJI TOIMH
ayIMTOPHOI Ta
caMocTiitHoI podoTn

7 xpemutie €KTC (210 romamn) — 70 roaun Jnekmid, 28 roauH
npakTu4Hux, 112 rogun CPC

MoBa BUKIagaHHSA

VYkpaiHcpka

Bumorn 10 nouatky
BUBYCHHA

3HaHHS Ta BMIiHHSA HaOyTi 3 aucnuiuiiH «[HXeHepHa Ta KOMIH OTEpHA
rpadika», «lHpopmarliitHi TexHoJOTI», «EKcITyaTalis eHepreTHYHOTO
obnmamHaHH», «DUIOCOBCHKI  MPOOJEMHU  HAYKOBOTO  II3HAHHS»,
«/liarHocTtuka TemnoeHepretuyHoro ycratkyBanHd TEC Ta AEC»,
«MaremaTH4He MOJICTIOBAaHHSI CHUCTEM 1 IMPOIIECIBY.

1o O6yne BuBUaTUCS

[Insxu 30UTBIIEHHST peCypCy €HepreTH4YHoro obnaaHaHHs. ExoHomiuHA
JOLIBHICTh TOYHOI OI[IHKH 1 pecypcy 1 Horo nojosxeHHs. [loctaHoBKa
3a/a4l Ha MPOTHO3YBaHHS Pecypcy Ha CTalii MPOEKTyBaHHS (MPOEKTHUMN
pecype) 1 ekcruryaramii (TexHiuHuUN pecypc). OCHOBHI €KCIUTyaTalliiHi
(akTOopHu, MO BIUIMBAIOTH Ha pecypc dYepe3 JAerpajalliio Marepiany i
MOTIPIIEHHSI CTaHy KOHCTpyKUii. [IOHATTS nNpo TepMOIMIACTHYHICTD,
MOIIKO/IKYBaHICTh, MaJIO- 1 6araTOLUKIOBY BTOMY M€Taly, TEpMOBTOMY,
JOBTOBIYHICTh,  TEIUIOCTIMKICTh, MEXaHIKy pyHlHYyBaHHA. Meroau
BU3HAUYEHHS 3AJIUIITIKOBOTO pecypcy (TI00BXKEHHS Pecypcy).

Yomy e nikapo/Tpeda
BHBYATH

BuBueHHsT MTUCIMIUIIHU JJTa€ MOXJIMBICTH 3100yTTs acmipaHTaMu 0a30BHX
3HaHb 3 CY4YaCHUX METOJIB JOCIHIDKCHHS MEXaHIYHUX BJIACTHBOCTEH
3pa3KiB-CBIAKIB 1 METOMIB KOHTPOJIO TEXHIYHOTO CTaHy KOHCTPYKIIIT
(miarHocTHKa), MIXOIB 0 OIIHKY Jerpaaallii BIaCTUBOCTEH MaTepialliB 1
KOHCTPYKITIi €HePreTHYHOTO 00JIaTHAHHS ITiJT BILTMBOM €KCILTyaTal[iiHuX
(hakTOpiB, a TaKOX BH3HAYCHHS HAa OCHOBI IIi€l OIIIHKA 3aJUIIKOBOTO
pecypcy oOaTHaHHS.

YoMy MOKHA HABYHUTHCSA
(pe3yJbTaTH HABYAHHSA)

B pe3ynbTaTi BUBYCHHS KypCy acIipaHT HABYHATHCS :

e BHUKOPHUCTOBYBAaTH EKCIIEPUMEHTAJIbHI 1 PO3PAaXyHKOBI METOIM JIIS
OI[IHKA  Jerpajaiii  BJIAaCTHBOCTEH  Marepiady  €JIEMCHTIB
C€HEPreTUYHOTO 00JIaTHAHHS;

e BUKOPHUCTOBYBAaTH ICHYIOYI 1 CTBOPIOBATH OpPHTIHAIBbHI METOIU
JIarHOCTUKU CTaHy €HEPTeTUYHOTO 00JIaIHAHHS,

e OILIIHIOBATHU CTYIIHb JETpajallii BIaCTUBOCTEH MaTepialliB eIEMEHTIB
C€HEPreTUYHOTO OO0JIaJIHAHHS 1 TPOTHO3YBAaTH HOTO0 TPaHUYHUN
CTaH;

e MPOTHO3YBATH 3AJMIIKOBHI PECypC EHEPreTUYHOTrOo OOJIaJIHAHHS Ha
OCHOBI JIarHOCTUKH CTaHy €HEePreTUYHOTr0 00JIaHAHHS.

SAx moxkHa
KOPHCTYBATHUCSH
HA0yTHMM 3HAHHAMH i
YMiHHAMH
(KOMIIETEHTHOCTI)

BuBuenHs kypcy popMye Taki KOMIETEHTHOCTI:
e 3/IaTHICTh CTBOPIOBATU CHUCTEMHU JIIATHOCTUKU CTAHY €HEPreTUYHOTO

00I1aTHAHHS,

e 3/IaTHICTh BUKOPUCTOBYBAaTH E€KCIEPUMEHTAJIbHI METOOU JUIs
BU3HAYECHHs  PpIBHA  Jerpajaunii  BJIAacTUBOCTEH  MarepiaiiB
€HepreTUYHOro OOJIaHaHHS TiJ BIUIMBOM eKCIUTyaTallifHUX
(baxTopiB;

e 3/aTHICTh BHUKOPUCTOBYBaTH HAOyTi 3HaHHA U1  OLIHKHU
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3aJIMIIKOBOTO PECYPCY €HEPreTUYHOTO O0JIaJHAHHS;
e 3/IaTHICTh BUKOPUCTOBYBATU HaOyTi 3HAHHS ISl MPOTHO3YBaHHS
TPaHUYHOTO CTaHy MaTepialy €eHepreTHYHOro 00IaHAHHS.

Inpopmauniiine CI/IHaGyC HAaBYAJIbHOI JUCHMIIIIHY, HaBYaILHO-METOIUYHII KOMIUIEKC
3a0e3nmeYeHHs

CemecTpoBuii kKoHTpOIb | Ex3ameH
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Kadenpa, sika
3a0e3nevye BUKJIATAHHS

TennoBoi Ta aIbTEpHATUBHOI EHEPrEeTUKH

PiBenr BO

Tperiit (moxTop dimocodii)

Kype, cemecTp

2 Kypc, 3 ceMecTp

Oocsar

7 xpemutiB €KTC (210 romun) — 70 roaun Jekuiii, 28 roauH
npaktuyanx, 112 rogqua CPC

MoBa BUKIagaHHSA

YkpaiHcbka

Bumoru 10 noyaTky
BUBYEHHSA

3HaHHS Ha piBHI Marictpa, SIKi BKIIIOYAIOTh BUBYEHHS 3acaj] TEPMOAWHAMIKH,
(bYHKI[IOHYBaHHS EHEPreTUYHMX Ta CKOHOMIYHMX CHCTEM, MaTeMaTHYHHUX
METO/IIB

o 6yne BuBUaTUCS

Kom0iHOBaHEe BHUPOOHMIITBO €JIEKTPOCHEpPrii Ta Telia € Ji€EBUM METOI0M
3HIDKEHHS  CHOXKHBAHHS TIEPBUHHUX  CHEProOpecypciB, SKHH mopsm 3
BIIHOBJIIOBaHMMHU JDkepenamu  eiekTpoeneprii (BJE) migrpumyertscs €C.
BuBUYalOTbCA TEXHOJIONIT Ta PEKUMH POOOTH KOTEHEpaliiHUX YCTaHOBOK, a
TaKOXK MEPCIEKTUBU PO3BUTKY TEXHOJIOTIT B YKpaiHi Ta CBITI.

Yomy e nikapo/Tpeda
BHBYATH

Po3Burok YkpaiHH, SIK Cy4acHOI €KOHOMIYHOI CHCTEMH MOXKJIMBUH JIMIIE Ha
OCHOBI eHepro3a0e3NeycHHss 3 BHUKOPUCTAHHAM €()EKTHMBHMX Ta EKOJOTIYHO
YUCTHX TEXHOJIOrIH TreHepalii eleKTpoeHeprii Ta Ttemia. ToMy BaKIMBUM
aCIeKTOM y MIATrOTOBI (DaxiBI[iB €HEPreTHKIB € OIMaHyBaHHS HaHCydaCHIIINX
METOJIIB BUPOOHMIITBA, SKI JOBEIM CBOK C(PEKTHBHICTb, Ta TOPSA 3
texHojorismu BJIE, 3akmaneHi y eHepreTH4Hi CTpaTerii MpOBITHUX EKOHOMIK
cBiTy. Y Kypci mepembadeHe BHBUCHHS OCHOBHHX IepeBar Ta OOMEXEHb
KoreHeparlii, —OCOOJIMBOCTEH  TEIJIOCHOKUBAHHS Ta  PEKAMIB  POOOTH
TEHepYIUoro yCTaTKyBaHHA, a TAaKOXX TEXHOJNOTiH BHPOOHHWITBA, SIKi
BHKOPUCTOBYIOThCS Y KOTCHEpAIIfHUX yCTaHOBKaX, BiJI TPAAWIIHUX Mapo- Ta
ra3oTypOiHHMX TEXHOJOTIH O HAHOUIBII CYy4acHUX TEXHOJOTIH PO3MOIUIEHOT
refeparii Ta  TpureHeparii.  PosrmsmaroTecs  MeTogM  OmTHMI3AIlil
KOreHepaliiHuX CHCTEeM Ta 3aXOmd 3  EHEproe(eKTHBHOCTI  CHUCTEM
Tero3a0e3neyeHHs.

YoMy MOKHA HABYHUTHCS
(pe3yJbTaTH HABYAHHSA)

B pe3ynbTaTi BUBUCHHS KYpCY acIlipaHT HABYUTHCS:

e TOTTMOJICHNX 3HaHb MmOA0 (imocodii CTBOPEHHS CHCTEM
KOMOIHOBAaHOTO BHPOOHHUIITBA EJCKTPOCHEprii Ta Temia, SK
OPUKIATy TEXHOJOTIYHOI CHHEprii; Cy4yaCHUX TEXHOJOTTYHHUX
pillieHb, 10 B HHUX 3aCTOCOBYIOTHCS; MIAXOMIB IO ONTUMI3aIlii
KOMOIHOBAaHHUX €HEPreTUYHUX CUCTEM.

Sk MoxHA
KOPUCTYBATHCS
HA0yTUMM 3HAHHAMH i
YMiHHAMH
(KOMIIETEHTHOCTI)

BuBueHHs Kypcy (popMye Taki KOMIIETEHTHOCTI:

e 3/IaTHICTh PO3YMITH OCHOBHI 3aKOHM TpaHcopmauii eHeprii,
TEIUIOTEXHIYHUX TPOILECIB Ta O0JaJHAHHS, EKOHOMIKH CHUCTEM
eHeprosade3neueHHs;

e 3/IaTHICTh cHpHuiiMaTH cHenudiky poOOTH TEMIOEHEPTreTUYHOTO
oOnagHaHHA 1 TEXHOJIOTIYHUX  TPOLECIB  KOTEHepaliifHuX
YCTaHOBOK;

e 3/IaTHICTh CHUCTEMHO pPO3YMITH MpPOLECH, B3a€EMO3B’SI3KIB Ta
HEOOXIHOCTI KOMIUIEKCHOTO TPOEKTYBaHHS Ta eKCIUTyaTamil
JaHLora: BUPOOHMIITBO, NepeAaya, pPO3MOJUT Ta CHOXHBAHHS
TEIIOBO1 €Heprii.

e 3/IATHICTP  PO3YMITH TNEPCHEKTHBHI HANPSAMKHA  MiJABUIICHHA
e(eKTUBHOCTI CHCTEM KOMOIHOBAHOTO 3a0e3MeuUeHHsI CI0KUBAYiB
€JIEKTPOCHEPTI€I0 Ta TEILIOM.
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e 3/IaTHICTh BUKOPUCTOBYBATH METOJU ONTUMI3allil KOMIUIEKCHUX
C€HEPTeTUYHUX CUCTEM.

e 3/IaTHICTH OOIPYHTOBAHO OOMpaTH YNpPAaBIIHCHKI 3aXOJU B MEXax
NaJIMBHO-EHEPr€TUYHOTO0 KOMILIEKCY.

Inpopmauniiine CI/IHaGyC HAaBYAJIbHOI JUCHMIIIIHY, HaBYaILHO-METOIUYHII KOMIUIEKC
3a0e3nmeYeHHs

CemecTpoBuii KoHTpOIb | Ex3ameH
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Kadenpa, sika
3a0e3neqye BUKJIQTAHHS

TennoBoi Ta aIbTEpHATUBHOI EHEPrEeTUKH

PiBens BuIoi ocBiTH

Tperiit (moxTop dimocodii)

Kype, cemecTp

2 Kypc, 3 ceMecTp

O0csir TMCHUILTIHMA T
PO3MOiJ TOMH
ayIMTOPHOI Ta
camocTiifHOl podoTH

7 xpemutie €KTC (210 romamn) — 70 roaun Jnekmid, 28 roauH
npakTu4Hux, 112 rogun CPC

MoBa BUK/IagaHHSA

VYkpainceka

Bumoru 10 noyaTky
BUBYEHHSA

3HaHHS 3 Kypcy «Buma Marematukay, «IHpopmaiiiiHi TEXHOJOTI,
«MareMaTHuHi METOIU Ta MOACH», « T eIIoTeXHIKay.

o 6yne BuBUaTUCS

Meronu  MOJENIOBaHHS  TEIJIOBHX  IPOIECiB, 3aCTOCOBYBaHHS  METOJIB
KOMIT IOTEPHOT'0 THXKHHIPUHTY 3 BUKOPHCTaHHSM CHEIiaIbHOTO MPOTPaMHOTO
3a0e3redyeHHs JIUIsl TPOSKTYBAaHHS MAIllMH Ta anapaTiB €HepreTHYHOi raiysi,
aJICKBaTHICTh 1 TOYHICTh MATEMATUYHHUX Ta KOMITFOTEPHHUX MOJICIIECH.

Yomy e nikapo/Tpeda
BHBYATH

B pamkax mucnumuiinn MaiOytHi (daxiBmi OyayTh BHBYATH IPOTPAMHUI
komriekc ANSYS-Fluent sixkuit € ogHMM 3 HAWMONIMPEHINUX TPOrPAMHHX
KOMIITEKCIB, MO BHKOPHCTOBYE METOI KIiHI[CBHX eleMeHTiB. Moro mepesarm:
0araToliIb0Ba CIOPSIMOBAHICTD MPOrpaMu, HE3aJSKHICTh Bijl allapaTHUX 3ac00IiB
(Bim TmepcoHANBHUX KOMITHOTEPIB IO POOOYMX CTAHINNA 1 CYNEpKOMII'IOTEPIRB),
BHKOPHCTAaHHSI IE€PEIOBMX 3acO0iB TI€OMETPUYHOIO MOJCIIOBaHHS Ha 0asi
crtaiiniB (texuosoris NURBS). IloBua cymicuicte 3 CAD / CAM / CAE
CHCTEMaMH IPOBIIHUX BUPOOHHUKIB.

ITonan 35 pokiB BukopuctanHs mporpamu ANSYS mae MOXKIIUBICTH iHXKEHEpam
BUPOOJIATH TPOAYKITIFO BHCOKOI SIKOCTI 1 IMIBUIKO TOCATATH YCINXy HA PHHKY
ToBapiB 1 mocuyr. IIporarom mporo gacy xommanis ANSYS Inc., 6e3mepepBHO
BIIOCKOHATIOIOYX TEXHOJIOTii0, CTBOPIOE THYYKI 1 3py4HI CHCTEMH YHCEITHHOTO
MOJICTTIOBAHHS ISl IUPOKOT'O KOJIA Tay3eid BUPOOHHIITBA, IO J03BOJISIE PI3HUM
KOMIIaHisIM BHKOHYBAaTH TOBHOITIHHAW aHAJII3 CBOiX MPOEKTHUX PO3POOOK 1 TUM
caMHUM JIOMaraTHCs MaKCHMaJIbHOI €(pEeKTHBHOCTI BUTPAaT Ha OOYUCIIOBAIBHY
TEXHIKY 1 IpOrpaMHi 3aco0u.

YoMy MOKHA HABUMTHCS
(pPe3yJbTaTH HABYAHHS)

B pe3ynbpTaTi BUBYEHHSI KypCY aclipaHT HABYUTBCSH:
® MaTeMaTHYHOMY MOJEIIOBAHHSM TEIUIOBUX IIPOIIECIB,
® CaMOCTIHHMY CTBOPEHHIO TaKUX MOJIENEH sl pO3B’sI3aHHS MPaKTHYHUX 1
HaYKOBUX 3aBJIaHb.

Sk MoxHa BuBuenHs kypcy ¢gopMye Taki KOMIIETEHTHOCTI:

KOPHCTYBaTHCS . , . .

HaGyTHME 3HAHAAMH | ® 3/IATHICTH PO3B’A3yBATH KOMILIEKCHI np06neMg B c(hepi TerI0eHepreTHKH

yMiHHSIME HAa OCHOBI CHCTEMHOIO HAayKOBOTO CBITOITISIAy Ta  3arajbHOro

(KOMTIeTeHTHOCTI) KyJBTYPHOTO KpYro3opy 13 JOTpUMaHHSIM npodeciiiHol eTHkn Ta
aKaJieMiyHO1 TOOPOYECHOCTI;

® 3]IaTHICTb BUKOHYBATH OpPWTIHAIBHI JIOCTIIKEHHs, JIOCATaTH HayKOBi

pe3yabTaTH, SIKi CTBOPIOIOTH HOBI 3HAHHS y Cepi TEIIOSHEPreTHKU Ta
JOTUYHHUX A0 Hei MDKIUCIUILUTIHAPHUX HampsMax 1 MOXYTh OyTH
oIyOIiKOBaHUMH y TPOBITHUX HAYKOBUX BUAAHHSIX 3 TEMJIOCHEPTETHKH
Ta CYMDKHHX Tary3el.

Indopmaniiine Cunabyc HaBUaIbHOI AUCHHUIIIIHY, HABYATHHO-METOJUYHUN KOMILIEKC

3a0e31e4eHHs

CemecTpoBHii KOHTPOJIb

Ex3amen
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Course / Discipline

Operational Durability of High-Temperature Elements of
Steam Turbines

Department
providing the
course

Thermal and Alternative Energy

Higher education
level

Third level (Doctor of Philosophy / PhD)

Year of study,
semester

2nd year, 3rd semester

Course volume and
distribution of
hours

7 ECTS credits (210 hours) — 70 hours of lectures, 28 hours of practical
classes, 112 hours of independent study

Language of
instruction

English

Prerequisites

Knowledge in the fields of technical thermodynamics, heat and mass transfer,
and technical mechanics; basic knowledge of the operation and maintenance
of steam turbines.

What will be
studied (Course
content)

Design features of high-temperature elements of steam turbines. Operating
modes of steam turbines. Concepts of service life and durability of power
equipment. Experimental and computational approaches to assessing the
individual service life of steam turbines. Investigation of the thermal and
stress-strain state of high-temperature elements using mathematical modeling
methods. Key technological, structural, schematic, and operational methods
for managing the service life of steam turbines, including the advantages and
disadvantages of each

Why it is necessary
to study
(Motivation)

The turbine fleet of Ukraine is characterized by a significant depletion of
service life indicators. Knowledge of the main destruction mechanisms in
steam turbine plants and the factors leading to premature wear of turbine
elements helps prevent severe consequences from emergency failures. This
knowledge also ensures a high degree of operational durability for the main
heat engines of thermal power plants (TPP) and nuclear power plants (NPP).

What can be
learned (Learning
outcomes)

As a result of studying the course, the PhD student will learn to:

- Analyze the design of steam turbine elements and identify the most highly
loaded areas and stress concentrators.

- Perform calculations of heat exchange conditions in steam turbine elements.
- Conduct numerical studies of the thermal and stress-strain state of steam
turbine parts.

- Determine the operational and technological factors that lead to the
accelerated depletion of the service life of steam turbines at TPPs and NPPs

How the acquired
knowledge and
skills can be used
(Competencies)

Studying the course forms the following competencies:

- The ability to work with regulatory documents in the field of thermal and
nuclear power engineering, as well as power engineering manufacturing.

- The ability to perform verification calculations of the residual service life of
power equipment.

- The ability to provide recommendations for the further operation of turbine
equipment to ensure its durability.

Learning resources

Course syllabus, control assignments, study guide for lectures, study guide for
practical classes

Assessment

Examination
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Hap4yajabHi AMCHMIIIHA 1151 BUOOPY Y 4 cemecTpi

JAucouiutina

ExoJ10ri4HI acrieKTH eHeproBUpoOHUITBA

Kadenpa, sixa
3a0e3nevyye BUKJIATAHHS

TennoBoi Ta aIbTEpHATUBHOI EHEPrETUKH

PiBens BuIoi ocBiTH

Tperiit (moxTopa ¢imocodii)

Kype, cemecTp

2 Kypc, 4 cemectp

O0csir TMCHUILTIHMA T
PO3MOiJI TOIMH
ayIMTOPHOI Ta
camocTiitHOI podoTn

6 kpemutie €KTC (180 romun) — 46 roaumuu ek, 44 roauH
npaktuuHux, 90 rogun CPC

MoBa BUKIagaHHSA

VYkpaiHcbKa, aHTJTilChbKa

Bumorn 10 nouatky
BUBYCHHA

3HaHHA  METOJIB  TEPMOJMHAMIYHOTO Ta  €KOJIOTIYHOTO  aHaji3y
TEIJIOCHEPreTUYHUX YCTAHOBOK 1 CHUCTEM, METOJIB OIIHKH 1 SKICHHUX
MOKAa3HUKIB €HEPro- 1 pecypco30epekeHHs B EHEpreTulll, CrocoliB 1
oOnasHaHHS 3/IMCHEHHS €KOJIOTIYHOTO aHaji3y yMOB eKCIuTyaTarlii
TEIIOEHEPreTUYHOTO o0nasHaHHs Ta YCTaHOBOK, OCHOB
eHepro30epekeHHs Ta MIBUIICHHS €KOJIOTIIHOT Oe3MeKH

II{o Oyne BUBUATHCS

e 3aKOHOJABCTBO y c(hepi eKOJOTIUHOT Oe3MeKH eHeproBUPOOHHUIITBA;

e OCHOBHI BUW3HAYCHHS, 3aCaJid TIOJOXKEHHS Ta aNTOPHTM 3IIHCHEHHS
€KOJIOT'TYHOTO MOHITOPUHTY 1 ayAUTY;

e OCHOBHI BHJH, METOJOJIOTIA Ta aJTOPUTM 3IIMCHEHHS KOMIUIEKCHOTO
€HEPro-eKOJIOTTYHOTO aHaI3Y;

e (Qakropw, mapaMeTpd Ta KOMIUICKCHI TIOKa3HWKH OI[IHKA EHEepro-
€KOJIOTTYHOT €)eKTUBHOCTI EKCIUTyaTallii TeINIOEHEPTeTUYHUX 00'€KTIB;

e BIJIOMOCTI MPO 3arajbHI BUMOTHU Ta HABUYKUA O(DOPMIICHHS PE3yJbTaTiB
3MIMCHEHHS €HEPTO-EKOJOTTYHOTO 00CTEKEHHS EHEPro00 €KTIB;

e 3acagy Ta MEXaHI3MH €(PEKTUBHOTO KEpyBaHHA BUPOOHUYMMHU
TEIUIOEHEPreTHYHUMU TPOIECAMH;

e 3aCTOCYBAaHHS CYYaCHHX KOMIT FOTEPHHX METOMIB Ta 3acO0IB PO3pOOKHU
ONTUMAJIFHUX EKCIUTyaTalliHUX PEKUMIM pOOOTH TEIIOEHEPreTHYHOTO 1
TEIUIOTEXHOJIOTIYHOTO OO0JaJgHaHHA HAa OCHOBI KOMIUIEKCHOI OIHKH IX
€HEePro-eKOJIOTTYHUX IMOKA3HHKIB.

Yomy e nikapo/Tpeda
BHBYATH

BuBuenHs mucummuniHd TOTpiOHE Ui 3a0€3MEYeHHST BUCOKOTO PIiBHSA
E€HEepPreTHYHoi e(PEeKTUBHOCTI 1 €KOJOTIYHOT Oe3neKkr BUPOOHHUIITBA
TEIUIOBOI Ta EJICKTPUYHOI €HEeprii, OTpUMAaHHS 3HAaHb 1 HABUYOK IIOJ0
BUSBIICHHST HAyKOBOi CYTHOCTI €HEpro-eKoJIOTTYHHX mpobiem y cdepi
CHCProOBUPOOHMIITBA, 3HAXO/PKCHHS aJCKBATHUX ILIAXIB Ta 3IHCHEHHS
pO3poOKHM 3ax0JliB MIOAO0 iX po3B’si3aHHs. DaxiBIsIM BHCOKOTO piBHS
CreliaabHOl  MIATOTOBKM 31  CHEIIaJbHOCTI  MOTPIOHO  HABYUTHCS
JOCTI/DKYBaTH aKTyallbHI NMPOOJIEMH €HEproBUPOOHMIIBA Ha MalHUX Ta
MOTY)KHUX TEMJIOCHEPTeTUYHNX 00 €KTax, CHCTEMHO aHaji3yBaTH JaHi Ta
pO3poOIATH ONTUMANBHI  PEKUMU eKCIUTyaTallii, 3IMCHIOBATH
OOIpyHTOBaHY MOJIEpHI3aAIlII0 Ta PEKOHCTPYKIIIO TEIJIOEHEPreTHYHOTO
oOnasiHaHHs, YCTAHOBOK Ta CHCTEM 3 METOI0 3a0e3MEYeHHS] BHCOKUX
MOKa3HUKIB €HEepreTuyHoi e(EeKTUBHOCTI Ta EKOJOTIYHOI YHCTOTH
€HEproBUPOOHUIITBA Y T.4. 3 BUKOPUCTAHHSAM CYYaCHHX KOMIT FOTEPHUX
MporpaM, CEpeloBUIl Ta METOJIB MaTeMaTHYHOTO MOJICTIOBAHHS Ta
MOHITOPHHTY.
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Yomy MO:KHA HABYUTHCS
(pe3yabTaTH HABYAHHS)

B pesynbraTi BUBUEHHS KypCY aclipaHT HABYHMTBCS:

e aHaI3yBaTH €HEePro-eKOJOTIUHUN CTaH eKCIuTyaTarii
TETIOCHEPTeTHYHUX CHCTEM;

pO3po0NIATH  HAYKOBO-OOIPYHTOBaHI  3aXOMu  JUIsl  3MiHCHEHHS
e(eKTUBHOI MOJIEpHI3allii Ta PEKOHCTPYKIIl yCTAHOBOK Ta CHUCTEM
€HEeproBUPOOHULITBA;

e I'eHepyBaTH HOBI imei W HecTaHIApTHI MAXOMU A0 iX peamizamii 3
METOI0 3a0e3MeueHHs] BHCOKOTO PIBHS IOKa3HUKIB €HEPreTUYHOi
e(EeKTHUBHOCTI Ta EKOJOIiYHOI YHCTOTH EHEProBHPOOHHIITBA Ha
HiIPUEMCTBI;

CaMOCTIHO OCBOIOBATHM HOBI METOJU JOCIIIKEHHS, KOMILJIEKCHO
aHAJII3yBaTU pe3yJbTaTH Ta CHUHTE3yBATH HOBI MPOTPECHBHI i1ei
I0JI0 TOKpAIIeHHsI CTaHy 1 TMOKa3HHUKIB EHEepPro-eKOJOTYHOT
e(eKTUBHOCTI peanizamii MpoIeciB 1 PEeKUMIB eKCIUTyaTalii
E€HEePreTUYHOTO OOJaJHAHHS;

BUKOPHCTOBYBaTH CY4YacH1 IMpOTpaMHl CepeloBHUIla, KOMII IOTEpPHI
NpoTrpaMH Ta METOJM MaTEMAaTHYHOTO MOJICIIOBAHHS TPOTIKAHHS
aepoJMHAMIYHUX Ta TEIUIOBUX TMPOLECIB B YCTaTKyBaHHI 3
PO3poOKOI0 €PEKTUBHUX 3aXO0/IIB MO0 MOKPAIICHHS KOMIUIEKCHUX
MMOKa3HUKIB €KCIUTyaTallii yCTAHOBOK 1 CHCTEM €HEProBUPOOHUIITBA.

Sk moxHa
KOPUCTYBATHCS
HA0YTUMM 3HAHHSIMH i
YMiHHAMH
(KOMIIETEHTHOCTI)

BuBuenHs kypcy ¢gopMye Taki KOMIIETEHTHOCT!:

e 3/aTHICTh BUSIBJISITU HAYKOBY CYTHICTh €HEPro-eKOJOTTYHUX MpoOiIeM
y cbepi eHeproBUPOOHUIITBA, 3HAXOJNUTH aJCKBATHI ILIAXH 010
iX pO3B’sI3aHHS;
e 37IATHICTh TEHEPYBAaTH HOBI imei W HECTaHAApPTHI MIAXOIW 10 iX
peanizaiii (KpeaTUuBHICTB);
30aTHICTh IO CAaMOCTIMHOIO OCBOEHHS HOBHX METOMIB JIOCIIIKEHHS,
3MIHM HayKOBOTO ¥ HAyKOBO-BUPOOHWYOrOo TPOQUIF0 CBOET
TISITBHOCTI;
e 3JaTHICTh JOCIIIPKYBAaTH MPOOJIEMH 3 BHUKOPUCTAHHSIM CHUCTEMHOTO
aHai3y, CHHTE3Yy Ta IHIINX METOJIIB;
3MaTHICTP HA  MJACTaBl  aHami3y CTaTUYHUX, JUHAMIYHUX
HABAaHTA)XEHb 1 PEKUMHUX XapaAKTEPUCTUK PO3POOIISITH ONTUMAIbHI
PEXUMHU €KCIUTyaTallii, -3A1MCHIOBATH PO3POOKY CUCTEMHHUX 3aXO0/IiB
3 MOJEpHi3alii Ta PEKOHCTPYKIli oOJaJHAaHHSA, YCTAaHOBOK Ta
CUCTEM 3 METOI0 3a0e3MeueHHs] BUCOKMX MOKA3HUKIB €HEPreTHYHOT
€(eKTUBHOCTI Ta €KOJIOTTYHOT YUCTOTU €HEPTOBUPOOHUIITBA Y T.4. 3
BUKOPHUCTAHHSAM CY4aCHHMX KOMIT IOTEPHHX MPOTPaM, CEPEIOBUIIL Ta
METO/1iB MAaTEMaTHYHOTO MOJICIIOBAHHS Ta MOHITOPHHTY.

Indopmauiiine
3a0e3meYeHHs

Cunabyc HaBUaIbHOI AUCUHUILIIHY, HABYATHHO-METOJUUYHUN KOMILIEKC

CemecTpoBHii KOHTPOJIB

Ex3amen
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JAucuuiutina

Hu3bKkonoTeHuiiiHA eHEePreTHKA I TEIVIOHACOCHI
TEeXHOJIOTIL

Kadenpa, sika
3a0e3nevye BUKJIATAHHS

TennoBoi Ta aIbTEpHATUBHOI EHEPrEeTUKH

PiBens BuIoi ocBiTH

Tperiit (moxTopa ¢imocodii)

Kype, cemecTp

2 Kypc, 4 cemectp

O0csir TMCHUILTIHMA T
PO3MOiJ TOMH
ayIMTOPHOI Ta
camocTiitHOI podoTn

6 kpeautiB €CKTC (180 roxun) — 46 roaunu neKiii, 44 roUH NPAKTUIHUX,
90 roqun CPC

MoBa BUKIagaHHSA

YKpaiHChbKa

Bumorn 10 nouatky
BUBYCHHA

ba3oBi 3HaHHA, OCHOBaHI Ha T[ONEPEIHbOMY BHBUEHHI LUKy
3arajibHOOCBITHIX (YHIAMEHTATBHUX JUCIHIUIIH, CHEIIAIbHUX JAUCIUILIIH
(Texniuna tepmoauHamika, TemmomacooOmiH, ['imporazoanHamMika) Ta
HmUX — npodeciiHo-opieHTOBaHUX  auciuiuliH  (TenaoTexHoIoTuH1
MpoLecH 1 YCTaHOBKHM, BUKOpPHCTaHHS HETpagULIWHUX JKepen TEeIUIOTH,
BuxopuctanHs BTOpUHHUX €HEPreTUYHUX PECYPCIB).

II{o Oyne BUBUATHCS

Oco0nnBOCTI BUKOPUCTaHHS HU3BKOTEMIIEPATYpHUX JDKEpen eHeprii B
TEIUIOHACOCHUX CHUCTEMaxX TEeIJIONOCTa4YaHHs, €(PeKTUBHICTh 3aCTOCYBAHHS
TEIUIOBUX HACOCIB B CHCTeMax TeIUIONOCTayaHHs, TEIJIOBI HAcoCH B
MIPOMHUCIIOBUX TEXHOJIOTIX, XOJIOAMJIBbHI TEXHOJOrll B CHCTEMax 3
BIIHOBIIIOBAHUMH J[KEPEJIaMH €HEPTii, BUKOPUCTAHHS HU3HKOMOTEHITIMHIX
TEIJIOBMX BTOPUHHUX €HEPIeTUYHUX PECYPCIB.

Yomy e nikapo/Tpeda
BHBYATH

[IpoGnemu eHepro3z0epekeHHS B 3HAYHIM MIpl MOB’s3aH1 3 BUKOPUTAHHIM
XOJIOZy 1 HU3BKOTEMIEpPATYpHUX JDKEepeN TeryIoTH. Jisi BHPIMICHHS IMX
nmpobseM B CBITOBIM  TPAaKTUIllI  OCTAaHHIM  YacOM  IIHPOKO
BUKOPHCTOBYIOTBCS TETUIOHACOCHI TexHousorii. [lpm 3acrocyBanHi 1ux
TEXHOJIOTIH B PI3HUX HaNpPSMKaX HU3BKOMOTEHIIIHHOT EHEPreTUKA BUHHUKAE
KOJIO MMUTaHb, 1110 MOTPEOYIOTH CHEIiaThbHOTO TTTHOOKOTO BUBYCHHSI.

YoMy MOKHA HABYHUTHCS
(pPe3yJbTaTH HABYAHHS)

B pe3ynbTaTi BUBUCHHS KYpCY acIlipaHT HABYUTHCS:

® METO/IiB TEPMOAMHAMIYHOT0 aHAJi3y HU3bKOTEMITEPATYPHHX MIPOIIECIB;

e ocobnmBocTel ehEeKTHBHOTO BUKOPUCTAHHS PI3HUX HU3BKOTEMIIEpATyPHHX
JDKEpeN TeIJIOTH SIK HIDKHIX JDKepeN eHeprii Jiisl  TEIUIOHACOCHUX
YCTaHOBOK;

e YyMOB ¢()EKTUBHOTO 3aCTOCYBaHHS TEIUIOHACOCHMX TEXHOJIOTIH B XOJNOIO-
TEIMJIONOCTaYaHHI 1 HU3bKOTEMITEPATYPHUX MPOMHUCIOBHUX TPOIEcax;

e ¢(eKTHBHOTO BHKOPHCTAHHS TEIUIOHACOCHUX TEXHOJOTi B KOMOIHOBaHHX
CHEPreTHYHHUX YCTaHOBKAX.

Sk MoxHa BuBuenHs kypcy ¢gopMye Taki KOMIETEHTHOCTI:
zgg;:gz:‘::::ﬂmmi ® 3JIaTHICTh T'PaMOTHO .OLIiHIOBaTI/I yMOBH eexTUBHOTO (PallioHAIFHOIO)
p— BUKOPUCTAHHS HIDKHIX JUKEPEN EHEPTil /U1 TEMI0HACOCHHX YCTAaHOBOK;
(KoMneTeHTHOCTI) ® 3/IATHICTb BU3HAUATH TNAPAMETPUUHI YMOBH 6(1)6KTI/IBHOF.0 BUKOPUCTAHHS!
TEMJIOHACOCHUX TEXHOJIOIH B XOJIOZO- TEIMJIONOCTauYaHH] Pi3HUX 00’ €KTiB
1 B IPOMUCIIOBUX MPOLIECAX;
® 3/IaTHICTHPO3POOIATH KOMOIHOBaHI TEIJIOHACOCHI CXEMH 1 TIPOBOAWUTH
aHaii3 eeKTUBHOCTI iX poOoTH.
Inpopmaniiine Cunabyc HaBUaIbHOI AUCHUIIIIHY, HABYATHHO-METOJUYHUN KOMILIEKC
3a0e3Me4eHHs

CemecTpoBHii KOHTPOJIb

Ex3amen
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JAucuumiina

AHaJti3 eHeproegeKTUBHOCTI OyiBeJIb B
nporpamuomy cepenoBuini Enep:ku Ilinac

Kadenpa, sika
3a0e3neqyye BUKJIQJaHHS

TennoBoi Ta aJIbTEPHATUBHOI EHEPIETUKH

PiBens BuIoi ocBiTH

Tperiit (moxTop dimocodii)

Kype, cemecTp

2 Kypc, 4 cemectp

O0csir TMCHUILTIHMA T
PO3MOiJ TOIMH
ayIMTOPHOI Ta
camocTiitHOI podoTn

6 kpenutie €EKTC (180 roaun) — 46 roauuu JeKiii, 44 roauH NPaKTHYHHX,
90 roqun CPC

MoBa BuUKJIaJaHHSA

VYkpaiHcbKa/aHTiiicbKa

Bumorn 10 nouatky
BUBYCHHA

JlucuMmiiiHa BMKJIQJA€Tbcs Ha OCHOBI 3HaHb Ta YMIHb, OJEpKaHHUX
CTyJIGHTaMH TIiJl YaC BUBYEHHS TaKUX TUCHUILUIH K «HoBiTHI TeHmeHIi
PO3BUTKY Ta TEXHOJIOTI B €HEpPreTUYHid ramys3i», «3arajpHO- HayKOBI1
(binocoderki) muctuiuiiH (32 BUOOpoMm acmipanTta)», «HapuampHa
JTUCITUTIIIIHA MOBHO-TIPAKTHYHOT M1ATOTOBKIY

II{o Oyne BUBYATHCS

MopentoBaHHS KOHCTPYKTUBHUXOCOOIMBOCTEHM Oy TIBIII.
MonentoBaHHS IH)KEHEPHUX CUCTEMOYAIBIII.

MopentoBaHHS BiTHOBIIOBAaHUX JPKEPEICHEPT1i.

Yomy 1e nikaBo/Tpeda
BHBYATH

®dopMyBaHHS CUCTEMHU 3HAHB IIOJI0 BUKOPUCTAHHIMETO/IIB MOJICITFOBAHHS
OyJiBeNb 3 TOYKH 30PY CHOKUBAHHS €HEPrii Ha OMNaJeHHs, 0XOJIOHKCHHS
Ta BEHTWISIIIO Ta IHTErPOBAaHUMN aHaji3 OyaiBiIl IKCHCTEMH, 1[0 BPaXOBYE
il eKkcruryaTaIliiiHi XapaKTepUCTHKH, KOHCTPYKTUBHI XapaKTEPUCTUKHUTA
KJIIMAaTU4YH1 YMOBH.

Yomy MoxkHA
HaBYHUTHCH (pe3ya1bTaTH
HABYaHHS)

B pe3ynbTaTi BUBUEGHHS KYpCY aclipaHT HABYUTHCS:
® IPOBOJIUTH EHEPreTUYHE MOJENOBaHHS Oy/iBenb PI3HOrO NMPU3HAYEHHA, 3
pI3HUM piBHEM TEIUIOBOTO 3aXHCTy, MAacHBHOCTI KOHCTPYKIIH, THIIaMH
HIH)KEHEPHUX CHCTEM Ta CHUCTEM CHEepro3ade3levyeHHs 3 BUKOPUCTAHHSIM
TPaIUIIIfHIX Ta BiTHOBIIIOBAILHUX HKEPENT CHEPT i,
® aHANI3yBaTH Ta IHTEPNPETYBATH PE3YJIbTATH CHEPreTHYHOTO MOJICTIOBAHHS
MIPOBOUTH JOCIIIPKEHHS OKPEMHX OJIOKIB €HEpreTUIHOI MOJEINi OYIiBIi.

Sk MoikHa BuueHHs Kypcy (popMye€e Taki KOMIIETEHTHOCTI:
KOPUCTYBAaTHUCHA . . . .
. ® 3JaTHICTb 3aCTOCOBYBATH CY4acCHI MPOrpaMHiI KOMIUIEKCH ISl JOCIiIKEHHS

HaﬁyTPlMPl 3HAHHAMHA 1 . . . .

S — EHEpPreTUYHOro CTaHy OyHiBii Ta OKpeMHX ii el1eMEeHTIB (KOHCTPYKTHBHHX|

(koMmeTeHTHOCTE) 0COOJIMBOCTEH, IHOKEHEPHUX  CHCTEM, Bi/IHOBIIOBAHUX JDKEpEN, CHCTEM
KOHTPONIO 3a IHXCHEPHHMMH CHCTEMaMH, IIOBEIiHKOB1 (hakropu) mpy
MMPOBEJICHHI HAYKOBUX JOCTIDKEHh B paMKax IMiATOTOBKM JHCEPTAIlil.
3IaTHICTh BHKOPHCTOBYBATH HAOYTi 3HAHHS B MpodeciiHii TisSUTBHOCTI MPH
NPOBEJCHHI €HEPreTHYHOr0 MOJENIOBAHHS Ul ONTHMI3alil 3alIaHOBaHHUX
TEXHIYHUX PIllIeHb ITiJ] 9ac TPOIeCy MPOEKTYBaHHS OyIiBeNb 3 OTU3LKUM J0
HYJISI CIOKMBaHHSIM €Heprii.

Indopmauiiine CuaOyc HaBYAIbHOI TUCIUIUTIHY, HABYAJIHO-METOJUYHUH KOMITJIEKC

3a0e3neyeHHs

CemecTpoBHii KOHTPOIb

Ex3amen
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Kadenpa, sika
3a0e3nevyye BUKJIQTAHHS

TennoBoi Ta aIbTEpHATUBHOI EHEPIeTUKH

PiBens BuIo0i ocBiTH

Tperiit (moxTop dimocodii)

Kype, cemecTp

2 kypc, 4 cemecTp

O0csir TMCHUILTIHMA T
PO3MOiJI TOIMH
ayIMTOPHOI Ta
caMocTiitHoI podoTn

6 kpemutie €KTC (180 rommu) — 46 roaunwu nekumii, 44 roaux
npaktuaHux, 90 roqun CPC

MoBa BUKIagaHHSA

VYkpaiHcpka

Bumoru 10 noyaTky
BUBYEHHSA

3HaHHA Ta BMIHHSA HaAOyTi 3 AuCHUIUTIH: «XiMisy, «TernaoMacooOMiHy,
«lopiHHS maymBa Ta OOJNIaJHAHHSA IS MOro crnamoBaHHsS», «KortenbHi
YCTAaHOBKM  TEIUIOBUX  €JIIEKTPUYHUX CTaHIiW», «['a3oTypOiHHI Ta
napora3oBi ycTaHOBKW» Ta «KomOiHOBaHE BUPOOHUIITBO €HEPTID».

o 6yne BuBUaTUCS

[Insxu TMOKpaIeHHs €KOJIOrOo-TEeXHIYHUX TOKa3HUKIB BOTHETEXHIYHOTO
YCTaTKYBAaHHS: BOJOTPIMHMX 1 MAapOBUX KOTIIB, MEYEH, CylIapoK, 00’ €KTIB
METaJyprii, e BAKOPUCTOBYEThLCS opradiune naiuBo. nsaxu miaBuieHHs
piBHSA €(eKTUBHOCTI pOOOTH BOTHETEXHIYHOTO YCTaTKyBaHHS B YMOBax
3MIHHUX PEXKHUMIB HOro ekcruryaraiii. Apanraimiss po0odoro mporecy
MaJbHUKOBUX MPUCTPOIB /10 CIAJIIOBAHHS Tra3iB 3 PI3HOIO CTEXIOMETpI€EL0, a
TaKO’ BH3HAYEHHS TEXHOJOTIYHUX MOKIMBOCTEH MIOHAO 3HIDKEHHS eMicii
UIKIVIMBUX PEYOBUH Y HABKOJIMIIHE CEpElOBHUIIE. 3alekKHICTh OCHOBHHX
TeXHIYHUX TOKA3HHWKIB poOOTH OOJaJHaHHSA Bl PEXKUMHHUX Ta
eKcIuTyaTariiaux QakropiB. MeToau TEXHIYHOTO HaJaro/pKyBaHHS Ta
mo0yoBa poOOYNX KapT MOJIEPHIZ0BAaHUX 00’ €KTIB.

Yomy ue nikapo/Tpeda
BHBYATH

BuBueHHST QUCIUIUIIHK J1a€ MOKJIMBICTH 3A00YTTS acmipaHnTamMu 0a30BUX
3HaHb 3 CYYaCHHUX METOJIIB BHMPOOYyBaHHS Ta TEIUIOTEXHIYHOTO
HaJIaro/PKyBaHHsS BOTHETEXHIYHOTO 00J1aIHAHHS IIIMPOKOTO CIIEKTPa CBOTO
MIPU3HAYCHHS.

YoMy MOKHA HABYHUTHCS
(pe3yJbTaTH HABYAHHSA)

—B pe3yibpTaTi BUBYCHHS KYPCY acllipaHT HABYUTHCS:

e BHUKOPHUCTOBYBATH EKCIICPUMEHTAJIbHI 1 PO3PAXyHKOBI METOIM IS
OI[IHKA E€KOJIOTO-TEIJIOTEXHIYHUX ITOKAa3HUKIB POOOTH JIiF0YOTO
MAJMBOCIIATIOI0YOT0 YCTaTKYBaHHS,

e BHKOPHCTOBYBaTH Cy4YacHI METOJM MPOBEACHHS TEIUIOTEXHIYHOT
«GHOMKI» TTAJTMBOCTIATIIOIOYOTO YCTATKYBaHHS;

e KOMIUIEKCHO OIIIHIOBATH PIBEHb €KOJIOTTYHOI O€3MeKH YCTaTKyBaHHS
Ta e()eKTUBHICTh HOTO pOOOTH;

e MPOTHO3YBATU E€KOJIOTO-TCIJIOTEXHIUHI IMOKA3HUKU YCTATKyBaHHS
npyd  MOJEpHi3amii HOro IIIIXOM BIPOBAKEHHS CTPYMEHEBO-
HIIIEBOT TEXHOJIOTII CITAJIFOBAHHSL.

SAx moxkHa
KOPHCTYBATHUCSH
HA0yTHMM 3HAHHAMH i
yYMiHHAMH
(KOMIIETEHTHOCTI)

BuBueHHs kypcy (popMye Taki KOMIIETEHTHOCTI:

e 3JaTHICTh YHiIBepcamizailili TaJlbHOI CHUCTEMH BOTHETEXHIYHOTO
00’€KTY IIIIXOM PO3IMIMPEHHS HOMEHKIATypy poO0OYOTO MallnBa;

e 3JaTHICTh BIPOBAKEHHS TEXHIYHMX Ta TEXHOJOTTYHHX 3aXOJiB 3
€KOHOMII IaJInBa;

e 3JaTHICTh 3HW)KCHHS HETaTUBHOTO BIUIMBY HA HABKOJUIITHE
CEpeIOBUINE HUISIXOM BIPOBADKEHHS CYYaCHUX METOJIB OYHUCTKH
Bif IIKIIUIMBUX BUKHIIB;

° SHaTHiCTL IMPOTrHO3YBAaHHHA p060‘{I/IX €KOJIOT0-TEeIUIOTEXHIUHHUX

21




NOKa3HUKIB BOTHETEXHIYHOT'O YCTAaTKyBAaHHS IIPH BIPOBAHKECHHI
Cy4aCHMX TEXHOJIOTI CHATIOBaHHS 1 BIAMOBIIHUX EKOJIOTTYHHX
3axO0/iB.

e 3[IATHICTh MPOBOJMTH TEIUIOTEXHIYHE HAIArO/PKYBAHHS CKJIaTHUX
€HEePreTUYHUX 00’€KTIB Ta PO3POOIATH 3aX0aU 3 MOJAEpHi3aLii abo
3aMIHM ~ 3acTapuioro  yCTaTKyBaHHA 3 iX  MOJAJIBIIUM
BIPOBADKCHHSIM.

Indopmaniiine
3a0e3mevYeHHs

Cunabyc HaBYaIBHOI JUCIUTLIIHY, HABYATHHO-METOJUIHUN KOMILIEKC

CemecTpoBHii KOHTPOJIL

Ex3amen
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Kadenpa, sika
3a0e3neqye BUKJIQTAHHS

TennoBoi Ta aIbTEPHATUBHOI €HEPTETUKH

PiBens BuIoi ocBiTH

Tperiit (moxTop dimocodii)

Kype, cemecTp

2 Kypc, 4 cemecTp

O0csir TMCHUILTIHMA T
PO3MOiJ TOMH
ayIMTOPHOI Ta
camocTiitHOl podoTn

6 kpemutieB €KTC (180 rommu) — 46 roaunwu nekuii, 44 roaux
npaktuaHux, 90 roqun CPC

MoBa BUK/IagaHHSA

VYkpainceka

Bumoru 10 noyaTky
BUBYEHHSA

3HaHHsA 3 Kypcy «Buma wmaremaruka», «lHpopmarmiiiHi TEXHOJOTID»,
«MaTeMaTH4H1 METOIU Ta MOAETI», « TermmoTexHikay.

o 6yne BuBUaTUCS

Meroau  MOAEIIOBaHHS  TEIUIOBMX  IPOLECIB, 3aCTOCOBYBAHHS  METOIB
KOMIT'FOTEPHOI'0 1HXKMHIPHHTY 3 BHKOPUCTAHHSM CIICI[IAJIbBHOTO IPOrpaMHOIo
3a0e3rmeveHHsT i1 NPOSKTYBaHHS MAaIllMH Ta amnapaTiB €HEePreTHYHOl raiysi,
aJICKBaTHICTh 1 TOYHICTh MATEMATUYHHUX Ta KOMITFOTEPHHUX MOJICIIECH.

Yomy e nikapo/Tpeda
BHBYATH

MatemaTiyHe MOJCIIOBAHHS TEMIOMACOOOMIHHHMX TMPOLECIB B EHEPreTHYHIN
ramysi, ToOTO JOCHIIKEHHsS ILHX IPOIECiB, OCHOBAaHE HAa IX MAaTEMaTUYHOMY
OITKCI, JIOCUTh JaBHO BHUKOPUCTOBYEThCS B TexHill. OmHakK, B JaHUH Yac, 3MICT
MaTEMaTHYHOTO MOJIEMIOBAHHS, HOr0 MOXIIMBOCTI Ta aKTyaJbHICTh CTBOPEHHS
MaTeMaTHYHUX MOZENed 3a3Hali MOKOpiHHUX 3MiH. Lle moB's3aHo, mo-mepire, 3
BIIOMMMH  TepeBaraMd  KOMIT IOTEPHHX  METOJIB  Tepel  HaTypHHM
eKCIIEpUMEHTOM, MO-Apyre, 3i IIBUAKAM PO3BUTKOM 3ac00iB OOYMCIIIOBAIBHOL
TEeXHIKH Ta 1i MaTeMaTHYHOro 3a0e3MledueHHs, 1, HapemTi, TO-TPeTe, 3
YIIOCKOHAJICHHSIM ICHYIOUHX Ta PO3POOKOI0 HOBHMX YUCEINBHUX METOJIB peanizarii
CKJIQJIHMX MaTeMaTHYHUX MOJeNeH, 0 BUKOPHUCTOBYIOTh MaTeMaTHYHUII anmapar
mudepeHIlialbHOr0 i iHTerpalbHOr0 4rcieHHs. lIpoBeneHHS OOYMCITIOBATEHUX
eKCIIepUMEHTIB 3 MaTEeMaTHYHOI MOJEIUII0, IO pealli3oBaHa Yy BHIIIAII
KOMIO'TOTEpHOI Tporpamu, 3a0e3redye CKOPOYEHHS TEPMIHIB MOCTiKEHHS 1
3MEHIIIeHHS WOT0 BapTOCTi, JO3BOJISIE MPOTHO3YBATH MOBEMIHKY TOCIIIKYyBaHOTO
00'ekTa B Pi3HUX, Y TOMY YHCIi 1 EKCTpEeMaJbHIX, CUTYAIliSIX, CTBOPIOIOYH TaKUM
YUHOM OCHOBY [UIS TEIJIOTEXHIYHOrOo OOIPYHTYBaHHS MPOEKTHHUX pIIIEHb TPH
po3po0Ili HOBUX 1 BAOCKOHAJICHH] ICHYIOUHX €HEPTe€TUIHIX 00’ €KTIB.

YoMy MOKHA HABUMTHCS
(pe3yJbTaTH HABYAHHS)

B pe3ynbpTaTi BUBYEHHSI KypCy aclipaHT HABYUTBCSH:
® MaTeMaTHYHOMY MOJEIIOBAHHSM TEIUIOBUX IIPOIIECIB,
® CaMOCTIHHMY CTBOPEHHIO TaKUX MOJENEW s PO3B’s3aHHS MPAKTUIHHX i
HAYKOBUX 3aBJIaHb.

Sk mozkHa BuBueHHs Kypcy (popMye Taki KOMIIETEHTHOCTI:
KOPUCTYBAaTHUCHA . ‘o . 6xi e . o
. [ ]
HAGYTHMN 3HAHHSAMM i 3MATHICTh  3ifiCHIOBATH aHali3  HEOOXi/HO 1H(1)ongu11 3 TeXHIYHOI
yMiHHSIME niTepatypu, 0a3 JaHKX Ta IHIIMX BiAMOBIAHUX JHKEPE 1H§)opMa_u11, Ha mii
(KOMIeTeHTHOCTi) OCHOBI ~ 3aCTOCOBYBaTH METOJM KOMIT'IOTEPHOTO  IHXMHIPHHTY 3
BUKOPHCTaHHSM CHEIiaIbHOTO IPOrpaMHOro 3a0e31eueHHs;
® 37aTHICTH po3pobnsTu Ta 3acrocoByBatn MKE Mozmeni eHepreTHuHOro
o0ylaiHaHHS Ta MPOLIECIB;
Inpopmauiiine Cunabyc HaBYaJIbHOT JMCLUIUTIHY, HABYAJIbHO-METOAUYHUM KOMILIEKC
3a0e3Me4eHHs

CemecTpoBHii KOHTPOJIb

Ex3amen
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Kadenpa, sika
3a0e3neqye BUKJIQTAHHS

TennoBoi Ta aIbTEpHATUBHOI EHEPrEeTUKH

PiBens BuIoi ocBiTH

Tperiit (moxTop dimocodii)

Kype, cemecTp

2 Kypc, 3 ceMecTp

O0csir TMCHUILTIHMA T
PO3MOiJ TOMH
ayIMTOPHOI Ta
camocTiifHOl podoTH

6 kpemutieB €KTC (180 rommu) — 46 roaunwu nekuii, 44 roaux
npaktuaHux, 90 roqun CPC

MoBa BUK/IagaHHSA

VYkpainceka

Bumoru 10 noyaTky
BUBYEHHSA

JlucuumiiHa BUKJIaIa€ThCSl HA OCHOB1 BUKOPUCTAHHS TEOPETUYHUX 3HAHb
Ta TPAaKTUYHUX HABUYOK, Kl OyJaM oJep)kaHl CTyAEHTaMU I dYac
BUBUEHHS AucUUIUIH: EHepro- 1 pecypco30epexeHHs B €HepreTull,
KomOGiHoBaH1 cuCTeMH 3 TOHOBIIOBAHUMHU JKEPETIaMH €Hepril

IIlo Oyae BUBUaTHCS

1. CydacHi TeHAeHNIl PO3BUTKY CHCTEM aKyMYJIIOBaHHS eHeprii Ta i

e eKTUBHOTO BUKOPHCTAHHSL.

2. Ce30HHE TPYHTOBE aKyMYJIFOBaHHS TEIJIOTH Ta ii BUJIyUEHHS 32 JIOTIOMOT OO
TETJIOHACOCHOT TEXHOJIOT11.

3. €mHicHi (BOJSHI) aKyMYJISITOPU TEIUIOTH Ta X TEXHIYHI TApaMETPH.

4. TBepaOTUIbHI aKyMYJSATOPH TEIUIOTH Yy cdepi KUTIO0BO-KOMYHAIBHOIO
rocroiapcrBa.

5. EnexktpuyHi akyMyJIsTOPH TEIJIOTH, 110 BUKOPHCTOBYIOThHCS 32 0araTo30HHUM
tTaprdoM Ha eIeKTPOCHEPrito Ta J000BE aKyMYJIIOBaHHS TEIJIOTH.

Yomy ue nikapo/Tpeda
BHBYATH

OOMexeHHSI CIIO)KUBAaHHS KUIBKOCTI €HEprii € OJHUM 3 OCHOBHHX
MPUHIIMITIB 30aJJaHCOBAHOTO CHEPreTUYHOTO PO3BUTKY. BHKOpHCTaHHS
TEXHOJIOT1H, 10 MPHU3HAYCHI JJII MOXKJIMBOTO HAKOMWYEHHs, 30epiranHs
Ta CHOXMBAHHS TEIUIOTH 34, PO3HECEHHMHM 13 TeHepaili€ro, rpadikoMm €
BXKJIMBOIO CKJIQJIOBOIO EHEProe(PeKTUBHUX TEXHOJOTIH JUIsl KIHIICBUX
CIIOKMBAYiB y Taldy3l JKHUTIOBO-KOMYHaJbHOI'O TOCIOJApCTBA Ta
MIPOMHMCIIOBOCTI.

YoMy MOKHA HABYHTHCSA
(pe3yJbTaTH HABYAHHSA)

B pe3ynbTaTi BUBUCHHS KYpCY acIlipaHT HABYUTHCS:
® BHUKOPHCTOBYBATH CYYacHI TEXHOJIOTI] Ta 00JaJJHAHHS B TEIUIOCHEPT €THUII],
¢ IMIUIEMEHTYBaTH METOIMKH IIPOSKTYBAHHS CHCTEM aKyMYJIOBAaHHS,
30epiraHHsl Ta BHIyYeHHS TEIUIOTH B 00 €KTaX XKHUTIOBO-KOMYHAIBHOTO
TOCIIOapCTBA TOLIO.

Sk MoxHa BuBuenHs kypcy ¢gopMye Taki KOMIETEHTHOCTI:

KOPUCTYBAaTHUCHA . . .

HAGYTHMH SHAHSIMH i ® SIATHICIE AHAN3YBATH | YNPABITH DEXWMaMH IOCTATAHEA  Ta

yMiHHSIME CIIO)KMBAHHSI CHEPTil 00’ €KTaMH Ta CHEPreTHYHUMHU CUCTEMaMH.

(KOMITETeHTHOCTI) ® 3/aTHICTh BH3HAUYCHHs MapaMeTpiB, L0 XapaKTePU3YIOTh e(PEKTHBHICTH
BUKOPHCTAaHHS TEIUIOTH B CYYaCHHX TEXHOJNOIIYHHUX CHUCTeMax 3a
CKJIaIHUM HEPiBHOMIPHUM TpadikoM TeHepyBaHHS Ta CIIOKUBaHHSI.

® 3[aTHICTh BH3HAYMTH EKOHOMIUHY €(EKTHBHICTh BHKOPHUCTAHHS CHCTEM

HAKOMUYCHHsI TEIUIOTH, [0 BHKOPHCTOBYIOTh 0araToO30HHUI Tapud Ha
EIIEKTPOEHEPTIIO.

Indopmaniiine Cunabyc HaBuYaldbHOI JWUCIUIUIIHM, JOBIIKOBI JKepela, HaBYaIbHO-

3a0e3neyeHHs

METOOUYHHUN KOMILIEKC

CemecTpoBHii KOHTPOJIb

Ex3amen
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