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1. Onuc HaBYAJBHOI JUCIHHUILIIHA

HaitmenyBanus
IMOKa3HUKIB

["ay3p 3HaHB, CIIEIATBHICTD,
CTYIIIHb BHIIO1 OCBITH

XapakTeprucTHKa HaBYaIbHOI
JUCLHUILIIHA

dopma 3100yTTs OCBITH

JCHHAa

KinpkicTe KpeauTiB — 5

3arajipHa KijabKiCTh TOAUH
- 150

["any3p 3HaHb

14 — enexTpuyHa 1HXEHEPIS
(mmcp i Ha3Ba)

O060B’sa3K0Ba

Pik miaroroBku:

Mogymnis — 1 ) . =
CreriaiabHICTh 4-i
144 — «TennoeHepreTrKa
3MiCTOBUX MOJTYTIB — 1 (ump i Haza) Cemecrtp
8-
Jlexkmii
32 rox.
IpakTu4Hi 3aHATTA
) 16 Ton.
[HnuBinyanbHe 3aBIaHHS — a6 506
Kypcosa pobora CrymiHb BUIIOT OCBITH: : OpalT 20 B P
«Temnonocrayanus s 6aKafaB ' < TORL.
TIPOMHCIIOBOT OYIiBITi». Q4KallaBp Cawmocriiina pogora
45 ron.
InauBinyanbHa podora
45

Bua xonTpoJIIo

CK3aMCH

IIpumirka.

CmiBBiIHOIIEHHS! KUIBKOCTI TOJWH ayJUTOPHHX 3aHATh 10 CAMOCTIMHOI Ta 1HAMBIAyadbHOI poOOTH

CTaHOBUTL:

Ut TeHHo1 popmu 3100yTTs ocBiTH — 60/90.
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2. MeTa T2 3aBAaHHA HABYAJLHOI JUCIUILTIHA
MeTa: BUKIIaIlaHHA HaBYAIbHOI AUCIMILTIHU «TerioeHepreTHyHi CHCTEMH TPOMHCIOBUX ITiIIPHEMCTBY
€ ¢opMyBaHHS 3HaHb Ta YMiHb, HEOOXITHHMX JJIsi PO3POOKM, NPOEKTYBAaHHS Ta EKCILUTyaTamii
TETUIOCHEPTETHYHHUX CUCTEM ITPOMHUCIIOBHX ITiJIPHEMCTB.

Komnerentnocri 3a OIIII:

[HTerpanbHa KOMIETEHTHICTD: 3/IaTHICTh PO3B’A3yBaTH CKJIQJIHI 3arajibHi, CIeIiagi3oBaHi 3a1a4i Ta
MpaKTUYHI polieMu y cepi TernaoeHepreTuku ado y mpoieci HaBYaHHs, 1110 Iepeadadae 3aCTOCYBaHHS
TEOpil Ta METOMIB ENEKTPUYHOI 1HXKEHEpii 1 XapaKTepU3YEThCS KOMIUICKCHICTIO Ta HEBHU3HAYCHICTIO
YMOB.

3aranbHi KOMIIETEHTHOCTI:
3K3 - 31aTHICTh BUUTHCS 1 OBOJIOIIBATH CYYaCHUMHU 3HAHHSIMH.
3K4 - 31aTHICTh 3aCTOCOBYBATH 3HAHHS y MMPAKTHYHUX CUTYaIlisX.
3KS - HaBuuku BUKopHrcTaHHS 1H(QOpMAIiTHUX 1 KOMYHIKaLIHHUX TEXHOJOT1H.
3K6 - 3naTHicTh 10 MOIIyKy, 00p00JIeHHs Ta aHali3y 1H(popMaIllii 3 pi3HUX JHKEPE.
3K9 - 3natHicTh npuiitMaTH OOTPYHTOBAHI pillIEHHS.

CrnerianpHi (paxoBi) KOMIETEHTHOCTI:
@K1 - 3naTHICTh 3aCTOCOBYBATH BiAMOBIAHI KIJTBKICHI MaTeMaTHYHI METOAM, METOAU MPUPOAHHUUX Ta
TEXHIYHUX HayK 1 KOMM'IOTEpHE MpOTrpaMHE 3a0e3MEeUeHHs JIs BUPINICHHS 1H)KEHEPHUX 3aBIaHb B
TEIUIOCHEPTreTHYHIH ranys.
®K2 — 31aTHICTh 3aCTOCOBYBATH 1 IHTETpyBAaTH 3HAHHS 1 PO3YMIHHS IHIIUX 1H)KEHEPHUX IUCIMIUIIH IS
BUPILIEHHS POoQeciitHuX MpodIeM.
®K3 - 31aTHICTh TPOEKTYBATH Ta EKCILTyaTyBaTH TEINIOCHEPTETUYHE 00JIaTHAHHS.
®KS8 - 3narHicTh BHUKOPHUCTOBYBATH HAYKOBY 1 TEXHIUHY JTeparypy Ta iHII JpKepena iHdopmariii y
npodeciiiHiii JiSUTPHOCTI B TEIUIOCHEPT€TUYHIHN Tamy3i.
®K14 - 31aTHiCT BUKOPUCTOBYBATH CY4aCHI HAPAIFOBAHHS JUIsl ONTHMI3allil TEINIOBUX PEXHUMIB 00’ €KTIB
TEIUIOCHEPT €THKHU.
®K15 - 3paTHiCT, CTAaBUTH TEXHIYHI 3aBJAHHS, IIOJ0 PO3PaXyHKIB OCHOBHOTO OOJaTHAHHS
BHCOKOTEMIIEPATYPHUX YCTaHOBOK.
®K16 - 3naTHICTH CKJTaaTH EHEPreTUYHI OaTaHCH.

3. IlepenyMoBH 1J1sl BUBYEHHSI JUCIHUILIIHH
[lepenymoBamMu BUBYEHHS TUCLMILIIHY € TIONEPEIHBO ONAHOBaH1 AUCHUILTIHU: «CHCTEMHU OMalIeHHS
OyniBenby, «KoTenbHI YCTAaHOBKHU Ta TEIUIOBI MEPEKi».

4. OuikyBaHi pe3yJbTaTH HABYAHHS 3 TUCHHUILIIHH
IIporpamui pe3yiabtatu HapuanHs 3a OIIII:
PH2 - AnainizyBaTH i BAKOPUCTOBYBATH Cy4acHI IHXEHEPHI TEXHOJIOTii, IpOIecH, CHCTEMH 1 00J1aIHaHHS
y cdepi TEeTI0CHEePTeTHKH.
PH4 - OGuparu i 3acTOCOBYBAaTH NpPUIAaTHI THUIIOBI aHAJITH4YHI, PO3PaxXyHKOBI Ta E€KCIIEPHUMEHTAJIbHI
METO/IM; IPABUJIBHO IHTEPIPETYBATH PE3yNbTAaTH TaKUX JTOCIIIKEHbD.
PHS - 3naTu 1 po3yMiTH TEXHI4HI CTAaHJAPTH 1 IpaBUiIa TEXHIKH Oe3MeKH y cepi TerIoeHepreTHKH.
PH11 - Po3yMiTu KJIIOYOB1 aCIIEKTH Ta KOHIIEIIIT TETUIOEHEPTeTUKH, TEXHOJIOT1i BUPOOHHUIITBA, Iepeayi,
PO3MOALTY 1 BAKOPUCTAHHS €HEPTIi.
PH12 - Po3yMiTi KJIIOYOB1 aCIEKTH Ta KOHIIEMIIIT TETUIOEHEPTeTUKH, TEXHOJIOT1i BUPOOHUIITBA, Iepeayi,
PO3MOALTY 1 BAKOPUCTAHHS €HEPTIi.
PH13 - Po3ymiTH OCHOBHI METOIWKH TMPOCKTYBaHHS 1 JOCIHIDKEHHS B TEIJIOCHEPTETHIll, a TaKOX IX
OOMEKEHHS.
PH14 - MaTtu HaBWYKM PO3B’SI3aHHS CKJIAIHUX 3a7ad 1 MPAKTHYHHX MpoOJieM, IO TependadaroTh
peatizarlito iHKeHepHUX MTPOSKTIB 1 MPOBEACHHS JOCTIKEHb BIIOBIIHO 10 CTIeiaizaiii.
PH21 - Bwmitu 3acTOCOBYBAaTH palliOHAJIbHI TEXHOJOTIi ()YHKIIOHYBAHHS TEIUIOCHEPTETHYHHX CHCTEM
TpaaULiHMX Ta IHHOBAIIHUX Ha 6a3i eHepro30epirarounx TEXHOJIOTIH.



5. Kputepii oniHloBaHHS pe3y/ibTATiB HABYAHHS
Kputepiem ycoimHoro mpoXoJKeHHs 3100yBaueéM OCBITH IiJICyMKOBOT'O OLIHIOBAaHHS
MOXe OYTH JOCSTHEHHS HHUM MIiHIMaJbHUX TIOPOTOBHX pIBHIB OIIIHOK 3a KOXXHUM
3arJIaHOBAaHUM PE3y/IbTaTOM BUBUYCHHS HAaBYAIbHOI AUCIUILTIHH.
MiHiMaJIbHHI TIOPOTOBHM PpIBEHb OIIIHKM BapTO BHU3HAYATH 3a JOTOMOTOK0 SKICHUX
KpUTEpiiB 1 TpaHChOpMyBaTH B MiHIMaJIbHY IO3MTUBHY OLIHKY YHCIIOBOi (pEeHTHHIOBOT)

TIIKAJTH.
Cyma | Ouinka 3a Kpurepiii oninroBanHus PiBenn
0aJiB E O| HamioHAJIb- KOMIIETEHTHOCTI
4 E HOIO
S O mxanow
A
90- A Bigminno | 3100yBau neMOHCTpye TOBHI W MiIHI Bucoxnii, 1o
100 3HaHHS HaBYAJILHOTO MaTtepiany B o0cs3i, MTOBHICTIO
o  BiAMOBigae  poOouiii  mporpami 3abe3mneuye
JTMCUIUIUTIHY, TIPAaBWJIBHO i OOTPYHTOBAaHO | BHMOTH JIO 3HAHb,
npuiiMae HEOOXinHI pilleHHs B PI3HHUX | yMiHb 1 HABHYOK,
HECTaHJIAPTHUX CHUTYAITISX. 10 BUKJIAJEH] B
BrnacHi npono3sutii 3100yBaya B oIiHKax i | poOouiii mporpami
BHUpIIIEHHI TPAKTUYHUX 3aJ1a4 IT1ABUIILYE TUCILAILIIHU
Horo BMIHHS BUKOPHCTOBYBATH 3HaHHS,
SKI BIH OTpMMaB TPHW BHBYCHHI I1HIIHMX
JIUCLIUILIIH.
82-89 | B Hoope 3n00yBay NIeMOHCTpye rapHi 3HaHHA, | JlocTaTHiii, 010
nodpe  BOJOJIiE MaTepiaaoM, 10 3abe3mneuye
BI/IMTOBI/1a€ pobouiit nporpami 3100yBavy
JTUCIUIUTIHU, pOOUTh Ha IX OCHOBI aHami3 CaMOCTINHE
MOITHBUX CUTYyaIlii Ta BMi€ BUPIIICHHS
3aCTOCOBYBAaTH TEOPETUYHI TMOJIOKECHHS OCHOBHUX
IpH BUPIIMIECHHI NPaKTHYHUX 3a7ad, ajie | MPaKTUYHUX 3371a4
JIOMyCKa€  OKpeMi HETOYHOCTi. Bwie
CaMOCTIITHO BUIIPABIIATH JOTYIIEH]
IMOMMIJIKH, KUIBKICTh IKMX € HE3HAYHOIO.
74-81 | C JobOpe 3n00yBau  3araioM  A00pe  Boisogie | locTaTHiid,
MaTepiaJioM, 3HA€ OCHOBHI TMOJIOXKEHHS | KOHKPETHUN
Marepiany, IO BIAMOBIIAIOTE poOOUil | piBEHB, 3a
mporpaMi JIUCHUIUTIHK, pPOOUTh HA IX | BUBYCHUM
OCHOB1 aHaJli3 MOXIJIMBHX CHUTyaIliii Ta | MaTepiaioM
BUKOPUCTOBYE ISl PIIICHHS XapaKTepHHUX | poOouoi mporpamu
/TAIOBUX ~ TIPAaKTHYHUX  3aBJaHb  Ha | JUCIUILTIHU
npodeciifHoMy piBHI.
JlonaTkoBl THUTaHHS TIPO MOXKIIUBICTh
BUKOPUCTAHHS TEOPETUYHHX IOJIOKEHb
TSt MPAKTUIHOTO BUKOPUCTAHHS
BUKJIMKAIOTh YCKIIQTHCHHS.
64-73 | D 3ano- 3n00yBay 3acBoiB 0cHOBHMII TeopeTtuunuii | Cepeanii, 110
BiIbHO Marepial, nepenoadeHuin pobouoto | 3abe3neuye
MporpamMor0  JUCHUILUIIHK Ta  PO3YMI€ | TOCTaTHBO
MOCTAHOBKY CTaHAAPTHUX TNPAKTUYHUX | HAIIHHUI piBEHb
3aBJaHb, MA€ MPOIIO3HIIIT OO0 HAMPSIMKY | BIATBOPEHHS
iX BUpIIICHHS. OCHOBHHUX




Po3yMie OCHOBHI TIOJIOKEHHS, IO € | TTOJOXKEHBb
BU3HAYaJIbHUMU B Kypci, MOJK€E | TUCLIUILIIHA
BHUpIIIYBaTH TOMIOHI 3aBAaHHS THM, IO
po3risanvMch 3 BHUKJIAQAadeM, — aie
JOTyCKa€ 3HAYHY KiTbKICTh HETOYHOCTEH 1
rpyOuX TMOMHIIOK, SIKI MOXKE yCyBaTH 3a
JIOITIOMOT'OI0 BHKJIajaya.

60-63 | E | JdocrarHbo | 3100yBay 3acBOiB OCHOBHMI TeopeTtnunuii | Cepenniii, mo €
Marepia, nependaveHui po60Y0I0 | MIHIMAJIBHO
OporpamMol0  JUCHUIUIIHA Ta  PO3YyMI€ | TOMYCTUMUM y
MOCTAHOBKY CTaHAAPTHUX TNPAKTUYHHUX | BCIX  CKJIAJJOBHX
3aBJlaHb, MA€ MPOIO3UIIIi 00 HANPSAMKY | HABYAJIbHOT

iX BUpIIIECHHS. TUCLIAILIIHU
Bosiozie  OCHOBHMMHM TOJIOKEHHSIMH, Ha
PiBHI, SIKM BHU3HAYAETHCS K MIHIMAJIBHO
JOITYCTUMHUM. IIpaBuia BUPILICHHS
MPAKTUYHUX 3aBJIaHb 3 BUKOPHUCTAHHAM
OCHOBHHX TEOPETUYHUX MOJIOKEHb
MOSICHIOIOTHCSA 3 TpyJAHOLaMU. BukoHaHHS
MPAKTUIHUX 3aB/IaHb 3HaYHO
dhopmaiizoBaHo: € BIJIITOBITHICTH
aIrOpUTMy,  ajleé  BiACyTHE  TrIHOOKe
pO3yMiHHA DPOOOTH Ta B3aEMO3B’SI3KIB 3
IHIITAMHA JUCIUILTIHAMH.

35-59 | FX He3ago- | 3n00yBau Moke  BiATBOpUTH  okpeMi | HU3bKwuid,
BiJIbHO 3 | ¢pparmeHTH 3 Kypcy. He3Baxaroum Ha Te, | HE 3abe3meuye
MOKJTH- 0 MporpaMy HaBYAIbHOI JUCIUILUTIHK | MPAKTUYIHOI
BICTIO 3m00yBad  BHUKOHAB, TMpAIlOBaB  BiH | peamizamii 3amad,
MMOBTOPHOTO | MACUBHO, HOTO  BIAMOBIAI TiJ d4ac | mo  (GOPMYIOThCS
CKJIaJaHHs | MPAaKTUYHUX 1 J1abOpaTOpHUX poOIT B | MpH BUBYCHHI
eK3aMeHy/3 | OUTBIIOCTI € HEBIPHUMH, | JTUCIUILUTIHI
iKY HEOOTPYHTOBAHUMU.

[imicHicTh  poO3yMiHHSA  MaTepialy 3
JUCIUILTIHY y 3100yBada BiICYTHSI.

0-34 F He3ano- 3n100yBa4y TOBHICTIO HE BUKOHAB BuUMOT | He3amoBiibHMuiA,
BiJIbHO 3 | poOoyoi IporpaMu HaBYAJIbHOI | 3100yBaY HE
000B’SI3K0- | OUCLIUIUIIHU. Horo 3HAHHS Ha | IMArOTOBIEHUN IO
BUM TiJICYMKOBHX eramax  HaBYaHHSI € | cCaMOCTIHHOTO
MOBTOPHUM | (hparMEHTAPHUMH. 3n00yBau HE | BUPIIICHHS 3ajad,
BUBYCHHSAM | JOMYUICHUN A0 37a4l eK3aMeHY/3aliKy. K1 OKPECIIIOE
IUCHUAIUIIHA nmporpama
HaBYaJIbHO1
ITUCLIAILIIHU

6. 3aco0m niarHOCTHKM pe3yabTATIB HABYAHHS

3aco0u OLIHIOBAHHS Ta METO/AM JIEMOHCTPYBAHHS Pe3y/IbTaTiB HABYAHHS €: €K3aMEH; TECTYBaHHS,
ONUTYBAHHS; TPE3CHTAIlisI Pe3yNbTaTiB BUKOHAHMUX MNPAKTHYHHUX 3aB/JaHb, BUKOHAHHS 3aBJaHb Ha
nabopaTopHOMY O0JIaJJHaAHHI, BUKOHAHHS KypCOBOi poOOTH.



7. IlporpamMa HaAaBYaJIbHOI AU CHUANIIHA
3microBuii MoayJs 1. Tensioeneprernyni cucremu npomucjaoBux nmignpuemcrs (ITID).

Tema 1. TermnoeHepreTuyHe TroCHOJAPCTBO MPOMHCJIOBOIO MiAMPHEMCTBA Ta OCHOBH
eHeproe()eKTUBHOCTI B POMHUCI0OBOCTI.

[ToHATTS PO TEIIOEHEPreTUYHE TOCMOIapCTBO MPOMHUCIOBOIO MiANPUEMCTBA, HOTO CTPYKTypa
Ta OCHOBHI (yHKIIi. [TaTMBHO-eHEpreTHUHI pecypcu MPOMHUCIOBOCTI Ta HANpPsIMH X BHKOPHCTAHHS.
OcCHOBHI CHOXMBa4l TEIJIOBOI €HEeprii Ha MPOMHUCIOBUX MignpueMcTBax. CxeMu CHCTEM
TeruionocTayands. I[loka3HUKKM eHeproe()eKTUBHOCTI Ta EHEeproeMHOCTI BUpOOHUITBA. OCHOBHI
HaIpsSIMU TT1IBUIICHHS €HEProe(PEeKTUBHOCTI MPOMHUCIOBUX ITiAMPHUEMCTB.

Tema 2. /l:kepesa Ta o00JaJHAHHA JIA TeHepaulii TemJOBOI eHeprii Ha MNPOMMCIOBHX
niAnpueEMCTBAX.

Krnacudikarris mkepesn TEmoBoi eHeprii Ha MpOMUCIIOBHUX MiaAnmpueMcTBax. KoTenbHi yCTaHOBKH,
TEIUIOreHEepaTOPH, MapoBi Ta BOJOTPIHHI KOTIM, YTHIi3amliiiHi ycTaHOBKM. OCHOBHE 1 JOMOMIXKHE
oOnagHaHH JpKepen Terutonoctadadds. [IpuHnunm BUOOpy JpKepenia TeIUIOBOI €Heprii 3aJeKHO Bl
TEXHOJIOTIYHUX TOoTpeOd mianpueMcTBa. [lokasHWKH e(eKTHBHOCTI POOOTH TEIIOTEHEPYIOUOTo
oOJIaHAHHS.

Tema 3. CucremMn onajieHHsI IPOMMCJIOBUX MiNPUEMCTB: NPUHIMIIM MO0YI0BH Ta BU3HAYCHHS
TENnJIOBOr0 HABAHTAKEHHS.

[IpusHauenHs 1 knacudikaiis CHCTEM ONAJCHHS MPOMHCIOBHUX MiJNPUEMCTB, IX TOJIOBHI
XapaKTePUCTHKH, MiJKIIOYEHHS [0 TEIUIOBHX Mepexk.. OcoOimMBOCTI BOASHOTO, MapoBOrO Ta
MOBITPSHOT'O OMAJIEHHS! BUPOOHUYMX MpuMilieHb. KOHCTPYKTUBHI CXEMH CHCTEM ONaJICHHsS Ta YMOBHU
ix 3acrocyBanHs. dakTopH, 110 BIUIMBAIOTH HA TEMJIOBE HABAaHTA)XECHHS Ha ONajeHHS. Bu3zHaueHHs
TEIUIOBHUX BTPAT 1 pO3PaXyHKOBOT'O TEIUIOBOI'O HABaHTAKECHHS.

IpakTuyne 3ansarrs Ne 1.

JlabopaTopHne 3ansaTTsa Ne 1.

Tema 4. CucreMu BeHTHJSINII NPOMHCJIOBHMX MiANMPHEMCTB: KOHCTPYKTHMBHI PpilllecHHA Ta
BU3HAYEHHS TEIUIOBOT0 HABAHTAKEHHSI.

[Tpu3HaueHHs Ta Kiacudikaiis CHCTEM BEeHTHIALII MPOMHUCIOBUX MiAMPUEMCTB. KOHCTpYKTHBHI
€JIEMEHTH BEHTWIAMIHHUX cucTeM. OcoOIMBOCTI BEHTUJIAINIT BUPOOHHUUX MPUMIIICHD 3aJIEKHO BiJl
XapakTepy TEXHOJIOTIYHUX MpolieciB. BU3HaUeHHS TEIIOBOr0 HaBaHTAXXEHHS HAa BEHTWIALI0. Cxemu
MPUIUTMBHUX Ta BUTSHKHUX CUCTEM BEHTHIIALT. CXEMHU IMiIKIIIOUEHHS KaJopupepHUX YCTaHOBOK.

JlaGoparopHni 3ansaTTsa Ne 2, 3.

Tema 5. EHeproedekTHBHICTh Ta ONTHUMI3allisi CMCTEM MeXAaHIYHOI BEHTWIALIl MPOMHCIOBUX
MiANPUEMCTB.

OCHOBHI HampsMU MiJABUIICHHA €HEProe()eKTUBHOCTI CHUCTEM MEXaHIYHOI BEHTHJIALIIL.
PamionaneHmii  BuOip mapaMmeTpiB  MOBITPOOOMiIHY.  3HIDKCHHS  aepOJWHAMIYHOTO  OMOPY
BEHTWISIIMHIUX MepeX. BHUKOPUCTaHHS YaCTOTHOTO pETYyJIIOBaHHS, aBTOMAaTH3allii Ta KepyBaHHS
pexuMaMy poOOTH BEHTWISALIMHMX YyCTaHOBOK. OTIliHIOBaHHS €(EKTHBHOCTI 3aXOMIB 3 ONTHUMI3aIlii
BEHTUJISI[ITHIX CHUCTEM.

Tema 6. CucreMu rapsiaoro BOJAONOCTAYAHHS MPOMMCJIOBUX MiIMPUEMCTB: NPUHUMUIHU MO0y 10BH
Ta BU3HAYEHHS TEeNJIOBOT0 HABAHTAKEHHS.

[Ipu3naueHHs Ta KiIacudikaiis CUCTEM Tapsdoro BOJOMOCTAYaHHS MPOMHUCTOBUX ITIAMPUEMCTB.
Oco6aMBOCTI LIEHTPATI30BAHUX 1 MICIIEBHX CHUCTEM Tapsyoro BojornocrayanHs. CXeMH IpUroTyBaHHS
Ta mojayvi raps4yoi Boau. PexuMu CroKWBaHHS Tapsdyoi BOAM HA BUPOOHUYI, CAaHITApPHO-TITIEHIYHI Ta
rocnojapchbKo-moOyroBi  morpedu. Bu3HaueHHS  TEIUIOBOTO  HABAaHTAXXEHHS  Ha  rapsde
BojornocrayaHHs. CXeMH CHCTEM Trapsdoro BOAONOCTauaHHs. Bu3HaueHHS pO3paxyHKOBUX CEKYHIHUX



BHUTpAT BOAM Ha MOTPEOM Tapsyoro BOAOMOCTa4aHHs. ['iIpaBiaidHuil po3paxyHOK TPyOONPOBOIIB st
nojadi  rapsuoi  Boad. [iApaBmiyHMIA  pO3paxyHOK LHUPKYJSALiMHOTO pexkumy. PospaxyHok
TEITOOOMIHHHKIB Ta 0aKiB aKyMYJISITOPIB.

IIpakTuuHe 3aHaTTS Ne 2.

JlaGoparopHe 3aHsaTTsa Ne 4.

Tema 7. I'asty3eBi 0c00JIMBOCTI TeNJIOCHEProcNOKUBAHHSA MPOMHMCIOBHX MIANPHEMCTB, OCHOBH
e€HepPreTUYHOro ayJauTy Ta HaliKpauli 1octynHi TexHoJorii (BAT).

Oco0MMBOCTI  TEIUIOCHEPTOCIIOKUBAHHS —~ MIANPUEMCTB ~ PI3HUX Taldy3ed MPOMHCIOBOCTI.
CrpyKkTypa CIO’)KMBaHHS TEIJIOBOI €HEprii 3aJeKHO BiJl BUAY BUPOOHULTBA. OCHOBHU €HEPreTUYHOIO
ayaAUTy IPOMMCIOBUX MIANPUEMCTB, HOrO 3aBAAHHS Ta €TalM NPOBEACHHs. BUSBIEHHS OCHOBHMX
JDKEpes BTpaT TeIJIoBOI eHeprii Ta pe3epBiB eHepro3OepexkeHHs. IIOHATTS mpo Halkpaili TOCTYIHI
texnouorii (BAT) Ta iX posib y migBUIIIEHHI eHeproe)eKTUBHOCTI BUPOOHHIITBA.

IIpakTuune 3ansarTsa Ne 3, 4.

Tema 8. TexHOJIOTNYHI CHCTEMH TeNJIONMOCTAYAHHA MPOMMCJIOBUX MiANPHEMCTB i TemJIOBi
Mepe:xKi.

[Ipu3HaueHHs Ta CTPYKTypa TEXHOJOTIYHMX CHCTEM TEIUIONOCTaYaHHS MPOMUCIIOBUX
nianpueMcTB. OcoOmuBOCTI 3a0€3MEUeHHs] TEIJIOBOI0 EHEPri€l0 TEXHOJOTIYHUX —CIOKUBAUiB.
TemnoHocli y TEXHONOTTYHUX CUCTEMaX Ta YMOBH iX BHOOpy. CXeMH TEIJIOBUX MEpex MPOMHCIOBUX
HiANPHUEMCTB, 1X KOHCTPYKTUBHI €IEMEHTH Ta PEXUMH poOOTH. BTpaTH TEIIOTH B TEIUIOBUX MEpexkax
1 3aXO0IH IIIOI0 IX 3HIDKEHHS.

IIpakTuuHe 3ansaTTs Ne S.

JlaGoparopHe 3ansaTTsa Ne 5.

Tema 9. IIpomucI0Bi TeNJI0Bi MPOLECH TA TEXHOJIOTIYHE TeNJIOBE HABAHTAKEHHSI.

XapakTepucTHKa OCHOBHHMX IPOMHCIOBHX TEIUIOBHX TIporeciB. TemmeparypHi pexumu Ta
BUMOTH JI0 TApaMeTpiB TEIUIOHOCIIB y TEXHOJOTiYHHX mpouecax. Kiacudikarlis TEXHOJIOTTYHUX
CIIOXKMBaUiB TermyioTH. POpMyBaHHS Ta CTPYKTypa TEXHOJIOTIYHOTO TEMJIOBOTO HAaBaHTAKCHHS.
Busnauyenns notpeOu B TEIUIOBiH eHeprii A 3a0e3nedyeHHs] BAPOOHUYHX MPOIECIB.

Tema 10. Pexkynepanisi TenjoTd Ta BHUKOPHUCTAHHSI BTOPMHHHMX €HEPreTHYHHMX pecypciB Ha
NPOMUCJIOBUX MiIMPHEMCTBAX
[ToHATTS TPO BTOPHHHI €HEPreTHYHi pecypcu. J[keperma BTOPHMHHOI TEIJIOTH HAa TMPOMHCIOBHX
nignpueMcTBax. BuzHaueHHs BTpaT TEIUIOTH JJIS TEXHOJIOTIYHMX moTped. [lpuniunu pexkyneparii ta
yTHITI3allli TEMJIOTH BIAX1THUX Ta31B, BEHTUIAIIWHUX BUKH/IB, TEXHOJIOTIYHUX MOTOKIB 1 CTIYHUX BOJI.
TexHiuHl pilIeHHS OO0 BUKOPUCTAaHHS BTOPUHHUX €HEPrOpECypCiB y CHCTEMax TEIUIONOCTAYaHHS.
Cxemu 1 mpuHOHMN PoOOTH TEIUIOYTHIII3aTOpiB. PO3paxyHOK peKymepaTMBHUX TEIUIO YTHIII3aTOPIB.
O1iHIOBaHHS €HEPreTUYHOI Ta EKOHOMIYHOI JOIITFHOCTI BIIPOBAKEHHSI CUCTEM peKyIepaiii.
IpakTuyne 3anarTs Ne 6.
JlabopaTopHe 3anaTTA Ne 6.

Tema 11. TligpaBiiuyHuii po3paxyHOK MNapoNpoBOIiB i KOHIEHCATONMPOBOAIB NPOMHCIOBHX
NiANPUEMCTB.

[Tpu3HaueHHS MapOINPOBOIIB 1 KOHAEHCATOIPOBOAIB Y CHCTEMax MPOMHCIOBOTO TEIUIOOCTAYaHHS.
OcHOBHI BHMMOTHM 110 iX MpPOEKTYBAaHHS Ta eKcIUTyaTauii. BTpaTu THCKy B mapompoBojax i
KOHJICHCATONPOBOAaX. MeToAnKa TiIpaBIiYHOTO pO3paxyHKYy CaMOIUIMBHHMX Ta  HaIlipHUX
TpyOONPOBOIIB Ui TPAHCIOPTYBAaHHS Mapu Ta KoHaeHcary. IlinGip niameTpiB TpyOOHpoOBOIIB i
OIIIHIOBaHHS PEKUMIB iX pOOOTH.

IIpakTuyne 3ansarrsa Ne 7, 8.

Tema 12. CucreMn CTUCHEHOIrO MOBITPS MPOMUCIOBUX MiANPHEMCTB TA NUISIXM MiIBUIIEHHA iX
eHeproe()eKTHBHOCTI.
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[lpu3HaueHHS 1 CTPyKTypa CHCTEM CTHCHEHOTO IOBITPSI Ha MPOMHUCIOBHX IiANPHEMCTBAX.
Kommpecopre obnagHaHHs, MOBITPOIIPOBOIM, PECHUBEPU Ta JOMOMIKHI eneMeHTH cucteM. OCHOBHI
JpKeperia BTpaT €Heprii B CHCTeMaxX CTHCHEHOTO MOBITps. MeTonu 3HMKEHHS BUTPAT €NeKTPOEHepTii
Ha BHPOOHMIITBO 1 TPAaHCHOPTYBaHHS CTHUCHEHOro MOBiTps. OIiHIOBaHHS €(EKTUBHOCTI 3aXOiB 3
eHepro30epeKeHHS B KOMIPECOPHUX CHCTEMaX.

8. CTpykTypa HaBYAJIBLHOI TUCHHUILTIHU
1JIs1 eHHO1 (popmu 3100yTTS OCBITH

Kinexicts rogua

Ha3Bu 3MicTOBUX MOJTYIIB 1 TEM

yChOTO y TOMY YHCJI
JI m | 1ab | img | c.p.
1 2 3 4 5 6 7
Mopayas 1
3micTtoBuii MoayJb 1. TermoeHepreTHyH1 CUCTEMHU TPOMUCIIOBUX IT1IITPHEMCTB

Tema 1. TerutoeHepreTuHe rOCIOIAPCTBO 5 2 3
MIPOMHCIIOBOTO MiAMPUEMCTBA Ta OCHOBU
eHeproe(eKTUBHOCTI B TPOMHUCIIOBOCTI
Tema 2. JIxepena Ta o6magHaHHS 1A TeHEpaIIii 5 2 3
TEIUIOBOI €Heprii Ha MPOMUCIOBUX MiAIPUEMCTBAX
Tema 3. Cuctemu omajieHHs IPOMHUCIOBHUX IMiAMPUEMCTB: 9 2 2 2 3
MPUHIUIH TOOYI0BU Ta BU3HAUEHHS TEIIOBOTO
HABaHTa)XKCHHS
Tema 4. CucreMu BeHTWISLIT TPOMHUCIOBHX 11 4 4 3
I IMTPUEMCTB: KOHCTPYKTHBHI PIIICHHS Ta BU3HAYCHHS
TEIUIOBOI'O HABAHTAXECHHS
Tema 5. EneproeeKTUBHICTb Ta ONTHMI3allis CUCTEM 5 2 3
MEXaHIYHOT BEHTHJIAIIT TPOMHCIIOBUX T1IITPHUEMCTB
Tema 6. Cucremu raps4oro BOAONOCTauYaHHS 9 2 2 2 3

MPOMHUCIIOBHX ITiIIPUEMCTB: IPUHITUIIH TOOYIOBH Ta
BU3HAYCHHJA TCIIJIOBOT'O HABAHTAXKXCHHA

Tema 7. ["ammy3eBi 0COOJIMBOCTI TETNIOCHEPTOCTIOKUBAHHS 10 2 4 4
IMPOMHCIIOBUX HiI[HpI/I(ZMCTB, OCHOBH CHCPICTUYHOI'O
ayIuTy Ta Hailkpani goctymnHi TexHosorii (BAT)

Tema 8. TeXHONOTIYHI CHCTEMH TETIJIOMOCTaYaHHS 13 4 2 2 5
MTPOMHUCJIOBHUX TIIIMPUEMCTB 1 TETIOBI MEPEXKIi

Tema 9. [IpoMucIioBi TEI0BI IPOIECH Ta TEXHOJIOTIYHE 7 2 5
TEIJIOBE HABAHTAKECHHSI.

Tema 10. Pexymnepariis TEMJI0TH Ta BUKOPUCTaAHHS 11 2 2 2 5
BTOPUHHUX €HEPIeTUYHHUX PECYpPCiB Ha MPOMHUCIOBUX

T IITPUEMCTBAX

Tema 11. I'igpaBiaiuauii po3paxyHOK MapOMPOBO/IIB 1 12 4 4 4
KOH/ICHCAaTOIPOBO/IiB POMHUCIIOBUX HiATNPHEMCTB

Tema 12. CuctemMu CTHCHEHOTO TIOBITPS IPOMHUCIIOBHX 8 4 4
IMPUEMCTB Ta IUISIXHU T1IBUIIECHHS 1X

eHeproe()eKTUBHOCTI

Kypcoga po6ota 45 45

Ycboro roguH 150 32 |16 | 12 45 45
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9. IlepeJiik MUTAHDb VISl CEMIHAPCHLKHUX 3aAHATH

KinekicTs rogua

Tewma 3aHATTS Ta nepestik NUTaHb

I IEHHO1 (hopmu

CeMiHapChKi 3aHATTA HE nepeadadeHi

10.  Ilepejik nUTaHb AJIs1 NPAKTHYHUX 3AHATH

Tewma 3aHATTS Ta nepestik MUTaHb

Kinekicts rogusu

JU1st IeHHO1 popmu

HpakTnune 3auar1Ts 1. KoHCTpylOBaHHA cUCTeMH ONAaJIEeHHS
NPOMHCJIOBOT0 MiANPHEMCTBA.

Kpecnenns cucremu onanaeHHs.

Po3paxyHOK TemI0BOro HaBaHTaKEHHSI.

2

IpakTnyne 3aHATTs 2. KOHCTPYIOBAaHHA CHCTEMH rapsidoro
BO/JOMOCTAYAHHSI MPOMHCJIOBOr0 MiIMPHEMCTBA.

KpeciieHHs cucTemMu rapsiaoro BOJOIIOCTaqYaHHS.

BusHaueHHS CeKyHIHHUX BUTPAT BOJAU VIS TOTPEO rapsraoro
BOJIONTOCTAYaHHS.

[Tin6ip TermooOMIHHUKIB Ta HACOCIB JJIsl CHCTEMH TETUIONOCTAYaHHS.

IpakTnyne 3auaTTs 3. EHeproayaur cucreM nNpoMHCJI0BOI0 X001y
BusHaueHHS X0I0I0MPOTYKTUBHOCTI BUITAPHUKA CUCTEMH
KOHJTUITIFOBaHHS BUPOOHUYOTO IIEXY.

BusnaueHnHs eheKTHBHOCTI poOOTH BUTIAPHUKIB Ta JOLULILHOCTI iX
3aMiHH.

I[IpakTuyne 3andaTTs 4. EHeproayauT cucrem 3 eJIeKTPONPHBOIaAMH
EneproedextusHi npurynu ta YPII.
BusnaueHHs 00csTy CIIOXKMBaHHS €JIEKTPOCHEPTIi.

IIpakTuyne 3auaTTH 5. PO3paxyHok TenjioBoi i3oJasuii
Bu3HaueHHs TOBIIUHM LIAPY 130JIALII.
Po3paxyHOK TemioBTpar.

IIpakTuHe 3anATTH 6. Pekynepanisi TenJjioru.

Po3paxyHOK MIacTHHYATOrO peKyIepaTopa.

BusnaueHHs JOUUTFHOCTI 3aMiHM IJITACTHHYATOTO PEKyIepaTopa Ha
1 ITPUEMCTBI.

IIpakTuune 3anaTTs 7. IiapaB/aivHuil po3paxyHoOK NaponpoBoay

Busnauenns po3paxyHkoBoi Butpatu. [1in6ip miamerpiB TpyOOIpOBO/IIB.

IpakTnyne 3ansarta 8. I'igpaBiaiunuii po3paxyHok
KOH/IEHCATONPOBOAY

Busnauenns po3paxyHkoBoi Butpatu. [1in6ip miamerpiB TpyOOIpOBO/IiB.

Pazom

16
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11. Ilepenik nuTaHb JJs1 1a00PATOPHUX 3aAHATH

KinekicTs rogua
Tema 3aHATTS Ta Mepesik MUTaHb IS JIeHHOT
dbopmu
JlaGopaTtopne 3ausaTTa 1. KOHCTpYKTHBHI OCOOIMBOCTI CUCTEM OMAJICHHS 2
II1.
JlaGopaTopHe 3aHATTA 2, 3. KOHCTPYKTHUBHI 0COOIMBOCTI CUCTEM 4
BerTvai II1.
JlaGopaTopHe 3anHaTTA 4. KOHCTPYKTHBHI OCOOIMBOCTI CUCTEM rapsyoro 2
Bonomnoctadagus [1I1.
JlaGopaTopHe 3aHATTA 5. KOHCTPYKTHBHI 0COOIMBOCTI TEXHOIOTTYHUX 2
cucreMm temonocradanss I1I1.
JlabopaTropHe 3ausiTTs 6. Pexynepartis terotu Ha [111 2
Pazom 12

12. Camocriiina po6ora

Metoro caMOCTIiHHOT POOOTH CTYyACHTa €: HAaBYUTHUCS KOPHUCTYBAaTHCS 010gi0TeYHUMHU (OHIAAMH 1
KaTaJoraMy, TpalioBaTH 3 TEXHIYHUMH JDKEepellaMH, CKJIAJaTH KOHCIEKTH, aHajli3yBaTh MaTepial,
MOPIBHIOBATH Pi3HI HAYKOBI KOHIICTIIIiT Ta pOOUTH BUCHOBKH.

Bunu camoctiiiHo1 poOOTH CTyAEHTA:

- OTpaIfOBaHHS JIEKIIMHOTO MaTepiany;

- MZITOTOBKA JI0 MPAKTUYHUX Ta Ja00pAaTOPHUX 3aHATH;

- OTIpAIfOBaHHS TE€M KYypCy, SIKi BUHOCSATHCS HA CaMOCTiifHE BUBYCHHS 3a CIHCKaMH JITepaTypu
PEKOMEH0BAaHUMH B poOOUiii HaBUAIbHIM Mporpami JUCHUILTIHY;

- MATOTOBKA IO BAKOHAHHS KypCOBO1 poOOTH;

- MITOTOBKA JI0 €K3aMEHY.

IuTanHs 118 caMOCTiiiHOr0 BUBYEHHS CTY€HTAMH

Kinbkictb
Ne Ha3sa nuraun FOANH "
3/ JUTSL EHHOT
dhopmu
Tema 1. TeruioeHepreTudHe rocrnogapCcTBO MPOMUCIOBOI0 MiANPHUEMCTBA TA
OCHOBH eHeproegeKTHBHOCTI B IPOMMCJIOBOCTI
1 OCHOBHI CITOXHWBavl TEMJIOBOI €HEprii Ha TPOMUCIOBOMY ITiIMPHUEMCTBI Ta 1
YUHHUKH, 1110 BU3HAYAIOTh PIBEHb €HEPrOEMHOCTI BUPOOHHIITBA.
) CyyacHi HalpsIMHU TT1IBUIIEHHS €eHEPTroePEKTUBHOCTI MPOMHUCIOBUX 2
1 IPUEMCTB.
Tema 2. JIxxepesna Ta 001aJHAHHSA U1l TeHepallil TenJ0BOI eHeprii Ha
NMPOMUCJIOBUX HiIMPHEMCTBAX
3 HOpiFHﬂI‘IEHa XapaKTEPUCTHKA BOJOTPIHHUX 1 MAPOBUX KOTJIIB, @ TAKOXK 1
YTHITI3aIHHAX TETIOTeHEPYIOUNX YCTAHOBOK.
4 Kpurepii Bubopy TeminoreHepyrovoro 00JialHaHHs 3 ypaxyBaHHIM 1
TEXHOJIOTIYHUX MOTPEO MiANPHEMCTBA.
5 | Cxemu TEIUIOBHUX MYHKTIB. 1
Tema 3. Cucremu onaJjieHHsI IPOMHUCJIOBHUX MiANMPUEMCTB: NPUHUMITH
no0y/10BM TA BU3HAYEHHS TENJI0BOT0 HABAHTAKEHHSI.
6 ®daxTopH, 110 BIUIMBAIOTH HA TEIJIOBE HABAaHTA)KEHHS Ha OMAJICHHS BUPOOHUYMX 1
MPUMIIICHb.
7 | Oco6nMBOCTI BUSHAYCHHSI TETUIOBUX BTPAT Y BUPOOHUYMX OY/TIBIISX. 2
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Tema 4. CucreMn BeHTWISLII MPOMHUCIOBHUX MiANPUEMCTB: KOHCTPYKTUBHI
pillicHHSI TA BU3HAYEHHS TEIJIOBOT0 HABAHTAKEHHS

Oco6mBOCTI MOOYI0BY 3araJbHOOOMIHHOT 1 MICIICBOT BEHTHJIAIT Ha
BUPOOHHUIITBI.

[Topsnok BU3HAUCHHS TEIUIOBOTO HABAHTAXKEHHS HA BEHTHJIALIIO BUPOOHMYNX
IPUMIIICHb.

[TpueaHaHHS CUCTEM BEHTUJIALI 1O TETUIOBUX MEPEK.

Tema 5. EHeproeeKTuBHICTH Ta ONTHMI3aNIsA CHCTEM MEXaAHIYHOL
BEHTWISALI MPOMHUCIOBUX MiAMPUEMCTB .

11

OCHOBHI JIKepera IepeBUTPaT Heprii B cucTeMaxX MeXaHIYHO1 BeHTHIIALLI.

12

Criocobu 3HNKEHHSI eHEPrOCIIOKMBAaHHS BEHTWIALIHHUX CUCTEM 32 PaXyHOK
peryJoBaHHs PEXUMIB poOOTH 00JIa HAHHS.

13

Posib aBTOMaTH3AI1i{, YACTOTHOTO PETYIIOBAHHS Ta ONTHMi3allii
AepOJIMHAMIYHOTO ONIOPY B MiABUIIEHHI €(EKTHUBHOCTI BEHTHJIALIII.

Tema 6. Cucremu rapsiaoro BOAONOCTAYAHHS MPOMHCIOBHX MiANPHEMCTB:
NPUHIMIY N00YI10BH Ta BU3HAYEHHS TENJIOBOr0 HABAHTAKEHHS

14

Pexumu crioxxuBaHHA rapsidoi BOAW HAa BUPOOHUYI, CAHITaPHO-TIT1€HIYHI Ta
roCToIapChKO-100yTOBI OTpeOr. 3acO0M aKyMYIJIFOBaHHSI TETIOBO1 €HEPTii.

15

MGTO,Z[I/I‘-IHi HiI[XO,Z[I/I A0 BUBHAUYCHHS TCIUIOBOT'O HABAHTAKCHHSA HaA IrapAa4c
BOJIOTIOCTaYaHHs. MeToIMKa pO3paxyHKY MiAIrpiBadiB rapsvaoro
BOJIOTIOCTAYaHHS.

16

Oco06MBOCTI IPUETHAHHS TapSIOTO BOAOIIOCTAYaHHS IO BOJSTHUX Ta TAPOBUX
TEIJIOBUX MEPEK.

Tema 7. I'any3eBi 0c00IMBOCTI TeN10eHEProCNOKMBAHHSA NPOMHUCJIO0BHX
MiANPUEMCTB, OCHOBU €HEPreTUYHOI0 ayINTy Ta HAUKPAIUL J0CTYNHi
TexHoJorii (BAT)

17

Oco0IMBOCTI CTPYKTYPH TEINIOCHEPTOCTIOKUBAHHS T1ITPHUEMCTB PI3HUX
rajy3ei IpoMHCIOBOCTI.

18

Etanu nmpoBeieHHsI CHEPreTUYHOTO ayAUTY Ta BUSBICHHS PE3€PBiB
€Hepro30epeKeHHs Ha MAMPUEMCTBI.

19

Ponp naitkpamux moctynaux texHosori (BAT) y migsumenHi
€HeproeeKTUBHOCTI Ta 3HIXKEHHI €KOJIOT1YHOT0 BIUIMBY BUPOOHHIITBA.

Tema 8. TexHOJIOTIYHI CHCTEMH TEIJIONMOCTAYAHHS MPOMUCIOBUX
NiANPHEMCTB i TEIVIOBI Mepexi

20

CTpyKTypa TEXHOJOTIYHUX CHCTEM TEIUIONOCTAaYaHHS IPOMHUCIIOBUX
HiANPHEMCTB Ta 0COOTMBOCTI 1X (PYHKIIOHYBAHHS.

21

Bubip Tenionocis 115 3a0e3MedeHHs] TEXHOJIOTTYHUX MPOIIECiB Ha
T IITPUEMCTBI.

22

Brparu TennoTu B TEIUIOBUX MeEpekax MPOMHUCIOBUX MIAPHEMCTB 1 3aX011
1010 1X 3HWIKCHHSI.

Tema 9. IIpoMmuc/I0Bi TeNJIOBI MpoLecH Ta TEXHOJIOTIYHE TENJIOBE
HABAHTAKEHHS

23

XapaKTepI/ICTI/IKa OCHOBHUX ITPOMHUCIIOBUX TCIIJIOBUX HpOI_IGCiB Ta BUMOI'M 10
napameTpiB TEIIOHOCIIB.

24

Knacudixkariist TEXHOJIIOTIYHUX CIIO’KMBAYiB TEIUIOTH Ha MIPOMHUCIIOBHX
MITPUEMCTBAX.

25

DopMyBaHHS Ta CTPYKTYpa TEXHOJIOTTYHOTO TETJIOBOTO HABAHTAKEHHS.

Tema 10. Pexkynepauisi TenJioTd Ta BUKOPUCTAHHS BTOPMHHHUX
eHEePreTHYHUX PecypciB HA MPOMUCIOBUX MiAMPHEMCTBAX

26

Knacudikarriss BTOpHHHHX €HEPTeTHYHUX PECYPCIB Ta JKepesia BTOPUHHOL
TCIIJIOTH HA ITPOMUCIIOBUX Hi,Z[HpI/IEMCTBaX.
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27 OCI.{OBHi TeXHitmvi pileHHs Jutst pexynepaqii‘ Ta ymnizgui'i TETIOTH BiJX1THUX 2
ra3iB, BEHTWISIIIITHUX BUKUIIB 1 TEXHOJIOT1YHUX MOTOKIB.

28 | TemmoytuiizaTopu, iX BUIH, KOHCTPYKIIIT TETUTOBUN OaaHC 2
Tema 11. I'igpaBaiuHuii po3paxyHOK NapPONPOBOAIB i KOHJIEHCATONPOBO/IB
NPOMUCJIOBUX NiANPHEMCTB

29 | Buau KoHIeHCaTONpoBOAiB. BuTpaTn KoHACHCATY. 1

30 OCHOBHI BUMOTH /IO TIPOEKTYBAHHS Ta eKCcIuTyaTallii mapomnpoBOIiB 1 1
KOHJICHCATONPOBO/IIB.

31 | Bu3HaueHHs BTpAT THCKY B MAPOIPOBOJIAX i KOHIEHCATOMPOBOIAX. 1

3 Meroanka riapaBaivHOTO po3paxyHKy. [1i10ip giameTpiB TpyOONpoOBOIiB Ta 1

OLIIHIOBAHHS PEXHMIB iX poOOTH.
Tema 12. CucreMu CTUCHEHOT0 MOBITPSA NPOMMCJIOBHUX MiNMPUEMCTB Ta
HUISIXY MiIBUIIEHHS iX eHeproegeKTUBHOCTI

33 | OcHOBHI JKepena BTpaT eHeprii B CHCTEMax CTUCHEHOTO TOBITPSI. 2
34 3ax0/1¥ 3 MiJBUILEHHS eHEeProe(h)eKTUBHOCTI KOMIIPECOPHUX CUCTEM 2
IPOMHUCIIOBHX ITiIIIPUEMCTB.
Pa3zom 45

13. InguBinya/jbHi 3aB1aHHA

KypcoBa pobGora ob6csirom 30-35 CTOpIHOK MOSICHIOBAIBHOI 3alMCKM Ta | JMCTa KPECICHBb
¢dopmary Al. Tematuka KypcoBoi podotu: «TermionocrayanHs IPOMHUCIOBOI OYAiBII», 45 TOTUH.

MeroanyHi BKa3iBKU:

Kyrauii b.A. MeTtoauuHi BKa3iBKH O KypcoBoi poOoTu 3 Kypcy "TemoeHepreTHuHi CHCTEMHU
MIPOMHUCIIOBUX MIANPUEMCTB” 1JIs1 CTYIEHTIB chemianbHocTi 144 “TemmoeHeprernka” ycix ¢dopm
HaBuaHHs Harionansuuii yHiBepcuteT «IlontaBchka nmomitexHika imeni FOpis Konngpatiokay, [Tonrasa,
2024.-15c.

14. MeToau HaBYAHHSA

[Ipu BUKITaIaHHI TUCUIUILIIHA 3aCTOCOBYIOTBCS CJIOBECHI, HA0YHI Ta MPAKTHYHI METOIU HaBYaHHS.

CnoBecHi Ta HAOYHI METOJM HABYAHHS BUKOPUCTOBYIOTHCS TiJ dYac JIEKIH, MpPaKTHYHUX,
a0OpaTOPHUX 3aHATH, IHAWBIyaTbHUX Ta TPYIMOBUX KOHCYIIbTAITIH.

ITin yac mnpoBeNeHHS JEKIiH, NPaKTHYHUX, JIAOOPATOPHUX 3aHATH BUKOPUCTOBYIOTHCA TakKi
CJIOBECHI METOAM SIK PO3MOBIAb 1 MOsICHEHHsA. J[0 YKcCiia HAOYHUX METOIB, sIKI 3aCTOCOBYIOTBHCS TPHU
BUKJIAJJaHH] IUCIUTUTIHY, HAIEKATh: LTFOCTpAIlis, JeMOHCTPAITis.

[lepen mpoBeAeHHSIM MPAKTUYHHUX Ta Ja0OPaTOPHUX 3aHATHh BUKJIaJauaMU MPOBOAUTHCS BCTYITHHMA
iHcTpyKTax. Ilin uac mpOBEACHHS MPaKTHYHUX 3aHATh CTYIEHTH BUpIMIYIOTh 3azadi. [lix yac
abopaTOpHUX POOIT BUKOHYETHCS €CKi3yBaHHS 00’ €KTIB, BAMIPIOBAaHHS TEIUIOTEXHIYHUX MapaMeTpiB Ta
PO3PaXyHOK TEIUIOTEXHIYHUX XapaKTEPUCTHK.

Meroau HaB4aHHS, K1 A03BOJISIIOTH (hopmyBatu soft skills: po6ora B komanmi, poboTa B Mamux
rpymnax Ha JJaDOpaTOPHUX 3aHATTAX, TUCKYCIl Ha MPAKTUIHUX 3aHATTSX.

15. MeToau KOHTPOJIIO

[ToTouHMiI KOHTPOJH YCHINIHOCTI 3aCBOEHHS CTYACHTAMH HAaBYAJBHOTO MaTepialy MOXe
3MIMCHIOBATHCS IIJIIXOM ONHUTYBAaHHS W OIIIHIOBAaHHS 3HaHb CTYJIEHTIB I Yac NPAKTUYHUX Ta
a0OpaTOPHHUX 3aHATH, OIIHIOBAHHS BUKOHAHHS CTYICHTAMH CaMOCTIHHOI poOOTH Ta 1HIMBIAyaTbHUX
3aBJaHb, TECTYBaHHS a00 B XO1 IHAMBIAYaIbHUX CIIBOECIZ 31 CTYAGHTaMH IIiJl Yac KOHCYJbTaliid. Bubip
KOHKPETHHX (OpM 1 METOJIIB MOTOYHOTO KOHTPOJIIO 3HAaHb CTYJCHTIB 3aJCKHTh BiJl BHKJIadada i
JOBOJIUTHCS A0 iXHBOTO BijoMa Ha mepumomMy 3aHATTi. [lincyMKOBUIT KOHTpOIb 3IIHCHIOETBCS Yy dopMi
CEMECTPOBOIO €K3aMEHY.
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16. Po3noais 6aiB, siki OTPUMYIOTh CTYI€HTH

Cxema HapaxyBaHHs OaniB* 11 eHHOT popMHU 3700YTTS OCBITH 3 HABYAIILHOI AUCHUTUIIHU

«TemmoeHepreTnyHi CHCTEMH MMPOMUCIIOBHX IMIITPUEMCTBY 3a BUJAMHU POOIT

Buau poGiT/KoHTpOITIO [epenik Tem
— N o <t v N l; 0 o) = = =
o | © () () ) () = () o| © et 2
H| &= | & | = = | = = | = =
[IpakTuuHe 3aHATTA
1 2 |3 (4|5 6 |7
JlaGoparopHe 3aHATTS
1 |23 4 5 6
OnutyBaHHA 2 2 2 2
BukoHaHHS NpakTUYHUX 2 2 1212 2 2 |2
3aBJaHb
Bukonanus 2 22 2 2 2
1ab0opaTopHUX 3aBIaHb
BukoHaHHs 3aBIaHb 1 1 1 1 1 1 1 1 1 1 1
CaMOCTIHHOI poOOTH
TectyBaHHs 2
Bceboro 3a remamn 1 1 7 1 7 7 7 |[1] 7 5 1
Ex3amen 50
Bceboro 3a 100
pe3yiabTartamMu
BHBYEHHS HABYAJIbHOL
AUCHMILTIHA
KypcoBa po6ora 100

*B Tabnuiii BkazaHa MaKCUMaJIbHA KUTbKICTh OalmiB, SIKi MOYKHA HAOpaTH 3a BUIaMHU POOIT

IIIxaJja Ta KpUTepii OLiHIOBAHHS BIANOBII 32 pe3yJbTaTaMi ONMUTYBAHHS

bamu Kpurepii oriHioBaHH:

2 | IluTtaHHA PO3KPUTO TOBHICTIO, IO CBIAYATH TMPO BIIMIHHE 3aCBOECHHS Marepiainy
BIJNIOBITHO BKa3aHUX MPOTPaAMHUX pe3yibTariB HaBuaHHSA. CTyIEHT BUIBHO BOJIOJIE
HAYKOBO-TIOHATIHHUM anapaToM.

1 | MexaHiuHe BiITBOPEHHS MaTepiany 3 JEIKHMMHU IOMHJIKaMH, HETOYHOCTI Y BUKOPHCTaHHI
HayKOBO-TIOHATIHHOTO anapary.

0 BincyTHicTh BIiAMOBiNI HA TEOPETHUYHE NUTAHHS, IO HE Ja€ MOMJIHMBICTH OIIIHUTHU
(dbopMyBaHHS KOMIIETEHTHOCTEH Ta OTPUMaHHS IPOTPaMHUX pE3ylbTaTiB HABYAHHS Y
3100yBaya BHIOI OCBITH.

HIkana Ta kpuTepii OUIHIOBAHHS BUKOHAHHSA MPAKTUYHUX 3aBIaHb
banmu Kpurepii orinroBanHs

2 | BukoHaHO 3aBAaHHS MPAaKTUYHOI pOOOTH B MOBHOMY 00CS31, HAJIGKHUM YHHOM O(OPMIICHO
BHUCHOBKH, B SIKHX BiJIOOpaXE€HO 3MATHICTHh JO NMPAKTUYHOTO 3aCTOCYBAHHS OTPUMAaHHX
3HaHb.

1 | BukoHaHO 3aBHaHHS MPAKTUYHOI POOOTH 13 HECYTTEBHUMH MOMUJIKAMH a00 HE B MOBHOMY
00cs131, 0)OpMIIEHO BUCHOBKH, IKi YACTKOBO PO3KPUBAIOThH MPAKTUYHE 3aBIAHHS.

0 | He BukoHaHO IpakTUYHY poOOTY a00 BUKOHAHO 13 CYTTEBUMH ITOMUITKAMH.
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Ikana Ta kpuTepii ONIHIOBAHHS BUKOHAHHA J1a00PATOPHUX 3aHATH

banmu Kpurepii orinroBanHs

2 | BukoHano 3aBnaHHs Ja0opaTopHOi pOOOTH B TOBHOMY O00CS31, HAJIEKHHUM YHHOM
o(OpMIIEHO BUCHOBKH, B SIKMX BIOOpPaXEHO 3[ATHICTh 0 MPAKTUYHOTO 3aCTOCYBAaHHS
OTPUMAaHMX 3HAHb.
1 Bukonano 3aBmpanHs 1abopaTopHOi poOOTH 13 HECYTTEBUMH MMOMUIKAMH a00 HE B TIOBHOMY
00cs131, 0)OpMIIEHO BUCHOBKH, SIKi YACTKOBO PO3KPUBAIOThH MPAKTUYHE 3aBJAHHS.
0 | He Bukonano nabopatopHy po60oTy ab0 BUKOHAHO 13 CYyTTEBUMH ITOMUIIKAMHU.

Ikana Ta KpuTepii ONiIHIOBAHHSI BAKOHAHHS 3aB/JIaHb CAMOCTIHHOI po00TH

banmu Kpurepii orinroBanHs

BukonanHs 3aBmaHb CcaMOCTIHHOI poOOTH 3HIMCHEHE y IMOBHOMY 00Cs3i, HE MICTHTh
1 | HIOMMIJIOK, IO A€ MOMJIMBICTH OLIHUTH (POPMYBaHHS KOMIIETEHTHOCTEH Ta OTPUMAaHHS
MIPOTrpaMHUX Pe3yJbTaTIB HABYAHHS y 3/100yBava BUIO1 OCBITH Ha BUCOKOMY PiBHI.
BukoHaHHs 3aBlaHb CcaMOCTiIHHOI POOOTH 3AiliCHEHE HE y TOBHOMY OOCS3i, MICTUTh
HECYTTEBI TOMUJIKH, 110 A€ MOKJIMBICTh OILIHUTH PiBeHb ()OPMYBAHHS KOMIIETEHTHOCTEH

0,5 . . :

" | Ta OTpUMaHHS NPOTPaMHUX pe3yJbTAaTiB HaBYaHHA Yy 3700yBaua BHIIOi OCBITH SK
IIOCTaTHIHN.

0 3aBIaHHs CaMOCTIMHOT POOOTHM HE BHMKOHAHO Ta/abo pe3ynbTaTH HE BIJMOBINAIOTH

MTOCTABJICHUM 3aBJaHHSIM Ta/a00 3aBJaHHS BUKOHAHO 13 CYTTEBUMH MTOMIJIKAMH.

OuiHIOBaHHA TECTYBAHHS:
- KO)XHa IpaBWJIbHA BIAMOBIIb OIIHIOETHCS Y (PiKCOBaHY KUIbKiCTh 0amiB (Hanpukian, 0,2x10=2);
- TPaBWJIBHICTH BIAMOBIIEH MEPEBIPSAETHCS BIAMOBIAHO 10 KIHOYA TECTIB.

IIkana Ta KpuTepii OLIHIOBAHHS 3HAHb 3100yBaYiB BUIIOI OCBIiTH
3a pe3yJibTaTaMM CKJIAJAHHA €K3aMeHY

Brz bamu Kputepii orintoBaHHs
3aBJaHHSI
12-15 | [lutaHHA pO3KPUTO TOBHICTIO, BIANOBIIb OOIPYHTOBaHA, JIOTIYHO
moOy0BaHa, MO CBIIYMTH MPO BUCOKHK 3aCBOEHHS MaTepiaiay BiIAMOBIIHO
BKa3aHUX MMPOTPAMHUX PE3YNIbTATIB HABYAHHSI.
8-11 | IlutanHs po3KpUTE, Marepial BHKIAACHO Yy JIOTIYHIA TOCIIIOBHOCTI,
L. BiJIMOBib TIPAaBHIIbHA 200 13 HE3HAYHUMH HETOYHOCTSMHU, IO CBIAYUTH PO
2 ) JIOCTAaTHIN piBEHb 3aCBOEHHS MaTepialy BiAMOBIIHO BKa3aHUX MPOTrPaMHHUX
Teopermani pe3yJIbTaTiB HaBYaHHSI.
TTTAHHA. 4-7 | IlutaHHS PO3KPUTO B IIIOMY, BiMOBIIb MICTUTh HECYTTEBI MOMUIIKH, IO
(makc. no CBIUUTBH IPO CEPE/HIM piBEHb 3aCBOEHHS MaTepiaiy BiAINOBIAHO BKa3aHUX
15 banis) MPOTPaMHUX PE3YJIbTATIB HABYAHHS.
0-3 | MexaniuHe BiATBOPEHHS MaTepialy i3 CyTTEBUMHU IIOMUIJIKAMH, 1110 HE MOXe
CBimuUTH PO (pOpMyBaHHS KOMIETEHTHOCTEH Ta OTPHUMAHHS MPOTPaAMHUX
pe3yJIbTaTiB HaBYaHHS y 3100yBaya BUIIOI OCBITH.
3aBIaHHs BHUPIIIEHO MOBHICTIO Ta MPAaBUWIIBHO, BUKJIAJ PIIICHHS 311HCHEHO
YiTKO, y JIOTIYHIA MOCIJOBHOCTI, BIAMOBIAL OOIPYHTOBaHA, IO CBIAYHUTH
2. 16-20 | mpo BUCOKMH pIBEHb 3aCBOEHHS Marepiajqy BiJIIMOBIIHO IO MPOrPaMHHUX
3amaua pe3yNbTaTiB HaBYaHHS Ta 3JaTHOCTI HOT0 3aCTOCYBAHHS 1] 4YaC BUPIIICHHS
MPAKTUYHUX 3aBJIaHb.
11-15 | 3aBmanHs BUPIMICHO MPaBUILHO a00 13 HE3HAYHUMHU HETOYHOCTSIMH, BUKJIA]]
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pillIeHHsT 3IACHEHO Yy JIOTIYHIA TOCTIJOBHOCTI, BIJIMOBIJIb JOCTATHHO
OOI'pyHTOBaHA, 10 CBIAYUTH MPO JOCTATHIN piBEHb 3aCBOEHHS MaTepiairy
BIIMOBIIHO 70 TPOTPaMHMX pPE3YJIbTATIB HaBUAHHS Ta 3JaTHOCTI HOTro
3aCTOCYBAHHS IiJ] 9aC BUPIIICHHS MPAKTUYHUX 3aBIAHb.

6-10 | 3aBmaHHS BWpINICHO, OJHAK PIMICHHS MICTUTh TOMMJIKH, IOpYIIEHa
JOTIYHICTh BHMKIJIQAY Marepiady, [0 CBIJYUTh IPO CEepeAHid piBeHb
3aCBOEHHS TEOPETUYHOTO MaTepialy BIAMOBIAHO JI0 TIPOrpamMHUX
pe3yJbTaTiB HAaBYAHHS Ta 3AaTHOCTI HOTO 3aCTOCYBaHHS ITiJ] 4aC BUPILICHHS
NPAKTUYHHX 3aB/IaHb.

0-5 | BigcyrHe BupilieHHs 3aBIaHHS a00 BHUPIIIEHHS 3 CYTTEBHUMU IOMHJIKAMHU,
10 HE MOXKE CBITUUTH MPO (popMyBaHHS KOMIIETCHTHOCTEH Ta OTPUMAaHHS
IPOrpaMHUX pe3yJIbTATiB HABYAaHHS Yy 3700yBaya BUIIOi OCBITH.

IIkaJa i KpuTepii OiHIOBAHHS Pe3yJIbTATiB BAKOHAHHSA Ta
3aXMCTy KYPCOBHUX POOiT

Buxonanus 3axucr

3MiCTOBOI YACTHHHU oopMiIeHHA

0-50 0-10 0-40

3axucT KypcoBoi po00TH € 0008 ’A3K08UM.
3a yMOBH BiACYTHOCTI X04a 0 OJHi€i YACTMHM YU iHIIMX CKJIAJT0BHUX €J1eMEHTIB, nepeadadyeHux
METOAMYHUMH PeKOMEeHIAlisIMH, KYPCOBa podoTa 00 3axucmy He 00nYCKAEmMbCA.

Kpumepii oyinroeanns 3nansv cmyoenmie 3a pe3yiomamamu ni020moeKu ma 3axucmy
Kypcoeoi pooomu

3MiCTOBA YaCTUHA

36-50 | Pobora BUKOHAaHa 3 JOTPUMAHHSM BHUMOT HOPMAaTHMBHUX JOKYMEHTIB Ta
MeTtoauyHUX  peKOMEHAAlid 10 BHKOHAaHHS KypcoBoi  pobotu. YiTko
oOrpyHTOBaHUH BUOIp 00’ €KTY, MPEeAMETY TOCIHIKEHHS, aKTYalbHICTh TEMH, YITKO
BU3HAYEHA METa Ta OMKMCaHI METOAM JOCHiKeHHS. B po0OoTi 3aiiicHeHuii rmubOokuii
Ta TPYHTOBHHMH aHami3 MNpoOJieMHu, sKa JAOCHIHKYEThCS, HaBEACHI pE3yJbTaTH
BJIACHOTO JOCHIJKEHHS, IPOBEIECHOTO0 HAa BHUCOKOMY DiBHI, OTpUMaHi pe3yabTaTu
0OTpyHTOBaHI, IOCTABJICHI B pOOOTI 3aBJIaHHS TOCSATHYTI MMOBHICTIO. PoO0Ta MiCTHUTB
OOTpYHTOBaHI BHUCHOBKH, SIKi YITKO KOPETIOIOTHCS 3 IMOCTABICHUMH 3aBJIaHHSIMH,
HaJaH1 IePEKOHJINBI PEKOMEHIAITI].

21-35 | Pobora BUKOHaHAa 3 JOTPUMAHHSAM BHMOI HOPMATHBHUX JOKYMEHTIB Ta
MeToauuHUX pEKOMEHJAII 10 BHUKOHAHHS KypcoBoi poOoTu. OOrpyHTOBaHUMN
BUOIp 00’€KTY, MPEAMETY, aKTyallbHICTh TEMHU, BU3HAUYCHA METa Ta OMUCaHI METOIU
JIOCJTIJDKEHHS;, TTOCTaBJICH1 3aB/IaHHs BHUKOHAaHI TMOBHICTIO, TeMa POOOTH PO3KpHTA,
aHai3 craHy mpoOieMu 3AiCHEHO Ha CepelHbOMY DiBHI; HaBEAEHI pe3yiabTaTh
BJIACHOTO JIOCTIKEHHS, SKI TIPOBEICHI Ha CEPeIHbOMY PiBHI; OTpUMaHI
pe3yabTaTd, 3po0JaeHi BUCHOBKHM Ta peKOMeHAalii oOIpyHTOBaHi, ajie HE MOBHOIO
Mipor0 a00 HEMEePEKOHIUBO, MPOCTEKYEThCS HEUITKICTh BiJIMOBIIHOCTI BUCHOBKIB
MOCTABJICHUM 3aBJAaHHSIM Ta MPOBEICHUM JOCITIDKEHHSIM.

6-20 Po6ora BuKOHaHA B IIJIOMY 3 JOTPUMaHHSIM BHMOT HOPMATHBHUX JOKYMEHTIB Ta
MeTtoauyHUX pEeKOMEHJalii J0 BHKOHAHHS KypCOBHX poOOIT  (IIPOEKTIB).
OOrpyHTyBaHHS BHOOpPY 00’€KTy, MpeaMeTy, aKTyaJlbHOCTI TeMH 3IiHCHEHO
HEJOCTaTHhO, (OpMaNbHO, TIOCTABJICHI 3aBJaHHS B TMEPEBaXKHIW OIIBIIOCTI
BUKOHaHi, TeMa poOOTH PO3KpPHTA Ha JOCTAaTHHOMY pIBHI, ajie¢ CIOCTEPIraroThCs
HEJI0JIIKM 3MICTOBOTO XapakTepy; aHajli3 cTaHy IpoOjeMu MpoBeIeHO MTOBEPXHERO,
6e3 omnpaioBaHHs a00 3 HE3HAYHUM ONPALIOBAHHIM CydyacHUX mkepen. Mera
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pobotu chopMybOBaHa HEYITKO; HABEACHI PE3yJbTaTH BJIACHOTO JOCIIIKCHHS
MICTATh Hernmboke OoOIpyHTyBaHHS a00 HE OOIPYHTOBaHi; BUCHOBKH IPaBHJIbHI,
aje He TMOoBHI ab0 HE TOBHOIO Mipol0 3abe3medyyeTbes iX BiAMOBIAHICTH
MOCTABIICHUM 3aBJIaHHSM Ta/a00 MPOBENEHUM IOCTiIKEHHSM, PEKOMEHJaIlii B
MepeBaXHIN O1IBIIOCTI HEMEPEKOHIHBI.

0-5

PoGora He BimmoBimae BuMOramM METOAMYHUX PEKOMEHIAII 10 BUKOHAHHS
KypcoBHX poOiT (mpoekTiB). Tema poOoTH HE pO3KpHTA, 00 €KT, MPEAMET, METOIU
JOCIIIJDKEHHS HE BH3HAUCHI, aKTyaJlbHICTh TEMH HE apryMeHToBaHa abo
apryMeHTalis € CyTTEBO HENOCTaTHbOIO. Po3MiaM B TEOpPETWUHIA YacTUHI HE
MoB’si3aHl MK co00r0 abo TopylleHa JIOTIYHA TIOCIIIOBHICTh BHKJIQJICHHS
marepiany, BIICYTHIH OIJISII CydyaCHHMX JDKEpes JITepaTypH, aHaji3 BHU3HAYCHOI
mpoOJeMU He TTPOBEICHU a00 BUKOHAHUHN 13 CYTTEBUMH ITOMHJIKAMU, TIOBEPXHEBO;
NpakTUYHA 4YacTHHA pPOOOTH HE MICTHTh BIACHHUX JAOCHIPKEHb ab0 BOHU €
HEaKTyaJbHUMHM, HE BIIMOBIIaI0OTh TIOCTABJICHUM Y POOOTI 3aBIaHHSIM. BUCHOBKH Ta
MPOMO3UIlii HE BIAMOBINAIOTH TeMi POOOTH Ta TOCTABJICHUM 3aBIAaHHSIM YH
MIPOBEICHOMY JOCIIKEHHIO Ta/a00 CydacCHUM BHMOTaM, Ta/abo BIJCYTHI, 9YaCTKOBO
BiJICYTHI, TOMHJIKOBO BU3HAYEHI, HE KOPETIOIOTh MikK CO0O0I0.

OdopmneHHs

9-10

Marepian CTpyKTypoBaHWM, TIOBHICTIO BIJAMOBia€ BUMOTaM MeETOIUYHUX
peKOMeHAalid 0 BUKOHAHHSA KypcoBOi poOOTHM B 4YacTUHI OQOPMIICHHS,
BUKJIQJICHUA YiTKO, CTHCIIO, 3po3ymino. Tekct, umrocTparii, TaOauIll BUKOHaHI 3
BUKOPUCTAHHSAM TEKCTOBUX Ta TpadiuHMX penaktopiB. LmocTpaTuBHHI MaTtepian
MOBHICTIO Ta 3 BUCOKOIO HAOYHICTIO PO3KPUBAE Ta JOTIOBHIOE 3MICT POOOTH.

6-8

Marepianl CTpyKTypOBaHMM, BiANOBiae BUMOTaM MeETOOMYHUX PEKOMEHJIALi 10
BUKOHAHHS KypCOBOi pOOOTH B YacTWHI O(OPMIICHHS, BUKJIAICHUH YiTKO, CTHCIIO,
3pO3yMillo, ajie TEeKCT MICTUTh CTHJIICTUYHI TOMWJIKM Ta/abo He3HadHl
HEBIIMOBITHOCTI BUMOTaM. TeKCT, UTtoCcTpallii, Tabauill BUKOHAHI 3 BUKOPHUCTAHHIM
TEKCTOBUX Ta rpaiyHUX pemakTopiB. LmocTpaTuBHMI Marepial MOBHICTIO, aye 3
HEJIOCTaTHHOIO HAOUHICTIO Ta/ab0 TOYHICTIO PO3KPHUBAE Ta JIOMOBHIOE 3MICT POOOTH.

3-5

Marepianni CTpyKTYpOBaHHH, B IJIOMYy BiANOBiZa€e BuUMoraM MeTOIUYHUX
pPEKOMEHIallii 10 BUKOHAHHS KypcOBOi poOOTHM B YacTHUHI OGOPMIICHHS, OIHAK
BUKIIQJICHUI HE CTUCIIO, HE YiTKO, TeKCT MICTHTh TpaMaTH4HI Ta/ab0 CTUIIICTUYHI
MOMWJIKU. [MrocTpaTUBHMI MaTepiayl HE TMOBHICTIO Ta/ab0 HEIOCTaTHHO HAOYHO
PO3KpHUBAE Ta JOTOBHIOE 3MiCT POOOTH.

0-2

Crpyktypa Ta odopMIIeHHS pPOOOTH B IJIOMYy HE BIANOBIAAIOTH BHUMOTaM
MeToanuHuX peKOMEH Al 0 BUKOHaHHA KypcoBOi poO6oTH. Martepian BUKIaJeHO
HEYITKO, HE CTHUCJIO, TEKCT MICTUTh 3HA4Hy KUIBKICTh TpaMaTUYHUX Ta/abo
CTIWJIICTUYHUX TIOMUJIOK. LmtocTpaTwBHHII Marepial HE CHpHUSIE PO3KPUTTIO Ta
JIOTIOBHEHHIO 3MICTy pOoOOTH.

3axuct

31-40

3m00yBa4 mij 4ac 3aXUCTy IEMOHCTPYE BMIHHS 3aCTOCOBYBATH TJIMOOKI TEOPETUIHI
3HAaHHS JUIsl MPAKTUYHOTO BHPILICHHS AaKTyaIbHUX IUTaHb;, BIIBHO (OPMYIIIOE
OCHOBHI TIOJIOKEHHsSI POOOTH Ta Ja€ MPaBWIIbHI, 3MICTOBHI, PO3TOPHYTI, JIOTIYHO
noOy/J0BaHl BIANOBIAI Ha NWUTAHHS, BUIBHO, HAa BHCOKOMY piBHI OOIPYHTOBYE
pillIeHHS TOCTaBIEHUX Yy pPOOOTI 3aBJaHb; IOBHICTIO Ta TJIHMOOKO BOJIOJIE
MatepianoM. BiamoBiai MOXYTh MICTUTH HE3HAUYHI HETOYHOCTI, K1 3100yBa4 3yMiB
MOBHICTIO BUIPABUTU TICIS TOTO, SIK HA HUX OyJI0 aKIEHTOBAaHO yBary 3 OOKy
4jieHiB KoMmicii. Bucokuii piBeHb SKOCTI OMOBIII: JOMOBIAb JIOTIYHA, TIOCIIIOBHA,
3MICTOBHA. 3aXHUCT CYMPOBOJKYETHCSI HEOOXIIHUMH HAOUYHUMH MaTepianamu, sKi
PO3KPHBAIOTh CYTHICTH POOOTH, 3700yBa4 BMIJIO OTIEPY€E HUMH.
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21-30 | 3goOyBay Mg dYac 3axuCTy B IIUIOMY JE€MOHCTPYE BMIHHS 3aCTOCOBYBATH
TEOPETUYHI 3HAHHSA MJIs TMPAKTUYHOTO BUPIIICHHS aKTyalbHUX IUTaHb; BUIBHO
(GOpMYJTIOE OCHOBHI TOJIOKEHHS POOOTH, BOJIOJIE€ MaTepiaioM Ta OOTPYHTOBYE
pillleHHs TOCTaBIEHUX Yy poOOTi 3aBOaHb Ha cepeJHbOMY piBHI. Bimmosinmi Ha
MUATaHHI MTOBHI, JIOT14YHI, ajle MICTATh He3HAYHI HETOYHOCTI, SIKi 3100yBad HE 3yMIB
MOBHICTIO BUIPABUTU TICIS TOTO, SIK HA HUX OyJI0 aKIEHTOBAHO yBary 3 OOKy
4jieHiB KoMmicii. PiBeHb SKOCTI JOTMOBIII CepeaHii: MOMOBIAbL JOTiYHA, TOCIIIOBHA,
3MICTOBHA, 3 HE3HAYHHUMHU HETOUHOCTSAMH. 3aXUCT CYNPOBOKYETHCS HEOOX1THUMHU
HAOYHMMH MaTepiajlaMd, K1 B IIJIOMY PO3KPHBAIOTh CYTHICTH POOOTH, 3100yBad
OIepye HUMH Ha CEepEHbOMY PiBHI.

11-20 | 3mo0yBay mig dYac 3axUCTy BOJOJIE 3MICTOM poOOTH Ta OOIPYHTOBYE
3alpOIOHOBAHI PIIIEHHS MOCTAaBIEHUX y POOOTI 3aBJaHb Ha JOCTaTHHOMY piBHI,
JIOTIOBIZIb TIPOYMTaHa 3a TEKCTOM. BiamoBiAl Ha 3amuTaHHSA HEUITKI, HEMOBHI,
NOpYIIEHA JIOTIYHICTh iX BHKIQJEHHS, MICTATh IOMHJIKM Ta HETOYHOCTI, SKi
3100yBad HE 3yMiB BUIIPABUTH ITCIIS TOTO, SIK HA HUX OyJIO aKI[EHTOBAaHO yBary 3
O0OKy uneHiB Kowmicii. PiBeHb SKOCTI NOTMOBiJAI AOCTaTHIH: MOMOBiAb B ILIIOMY
JIOT1YHA, TIOCJIIIOBHA, OJHAK HE MOBHOIO MIPOIO0 PO3KPUBAE 3MICT POOOTH, MICTUTH
HETOYHOCTI Ta/ab0 MOMMIKU. 3aXHCT CYMPOBOKYETHCS HEOOXITHUMU HAOUHUMHU
MaTtepianiamu, Kl HEJOCTaTHhO TMOBHO PO3KPHUBAIOTH CYTHICTH POOOTH, 3700yBay
olepye HUMHU HEBIIEBHEHO, aJie HA JIOCTAaTHROMY PiBHI.

0-10 3m00yBay mijg 4ac 3aXUCTy HE BOJIOAIE a00 YaCTKOBO, Ha HMU3bKOMY PiBHI BOJIOZIE
3MiCTOM poOOTH, HE AEMOHCTPYE 3AATHICTH OOIPYHTYBATH PIlIEHHS MOCTABJICHUX Y
po0OoTi 3aBIaHb;, JOMOBIIb MPOYMTAHA 3a TEKCTOM, BHUKIIAJ€HA HEUITKO Ta
HEBIEBHEHO. BiAMoBial Ha 3anmuTaHHs BiICYTHI, (parMeHTapHi abo i3 CyTT€BUMHU
MOMUJIKaMHU, SIKI 3700yBady HE 3yMiB BUIIPABUTH TICIS TOTO, SIK Ha HUX OYJ0
aKIEHTOBAHO yBary 3 OOKy wieHIB Kowmicii. PiBeHb sIKOCTI JOMOBiNI HU3BKHIA: Y
JIOTIOBIII TIOpYIIIEHA JIOTIYHA IOCTIAOBHICTh BHKJIAJACHHS OCHOBHUX ITOJIOKEHB
JOCIIJKCHHSI, HE PpO3KPUBAETHCS 3MICT pOOOTH, [OMOBiAb MICTUTh CYTTEBI
MOMMJIKH. 3aXHCT CYNPOBOKYETHCSI HAOYHUMHU MaTepiajlaMH, siKi He PO3KPUBAIOTh
3MicT poboTH, 3100yBay HMMH HE omnepye, abo HeoOXiJHI HAoO4HiI MaTepiayin

BIJICYTHI.
IlIxana oninoBaHHA: HanioHajabHa Ta ECTS
109'63”151{3 OriHKa 32 HAI[IOHATBHOIO IIKAJIO0
PCHTHHIOBA Ouigka 3a mranorn €CKTC
cucrema IS €K3aMEHY
OIlIHIOBAHHS
90 - 100 A — BiIMiHHO 5- BIZIMIHHO
82-89 B — nyxe nobpe
74-81 C — 106pe 4- no6pe
64-73 D — 3a510BiIbHO .
60-63 [T — 3- 3aJI0BIJIBHO
35.59 FX — He3aI0BIIBHO 3 MOXKIHUBICTIO 2- He 3a710BLIBHO
MTOBTOPHOTO CKJIAJIaHHS
F — He3a10B1I6HO 3 000B’I3KOBUM
0-34 TIOBTOPHUM BHBYEHHSAM 2 - HE 3aJ0BLJILHO
JUACIUILTIHA

IIpaBuia MOayTIbHO-PETHHIOBOI0 OLiIHIOBAHHS 3HAHD
3aranpHa TPYAOMICTKICTD AUCIUIUTIHE — 100 6aiiB, 13 HUX TIPH MMiICYMKOBOMY KOHTPOJII Y BUTJISIL
ex3ameHy 50 GaiiB BiABEJCHO HAa IOTOYHHUI KOHTPOIb, a 50 OaiB — Ha MiAICYMKOBHUH.
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1. TloToyHMii KOHTPOJIb: pPE3yNbTaTH OINUTYBaHHs, poOOTa Ha MPAKTHYHHX, JIAOOPATOPHUX
3aHATTAX (BUKOHAHHS MPAaKTHYHUX 3aBJaHb, 3aXHCT J1a0OpaTOpHUX poOIT, a B pasi iX MPOIYyCKiB 3
MOBAXHOT NMPUYMHU — IHIWBIAYyabHI CIIBOECIIM HAa KOHCY/IBTAIlIAX 3a TEMaMH BIJIMOBITHUX 3aHSTH),
BUKOHAHHSA 3aBJJaHb CAMOCTIHHOI poOOTH Ta TecTyBaHHs — 10 50 OaiB.

[IpucyTHICTh Ha 3aHATTIX HE OILIHIOETHCA B Oamax. [Ipomycku 3aHATH MiUIATalOTh 000B’I3KOBOMY
BIJNPAIIOBAaHHIO B 1HIUBIAYaJIbHOMY MOPSJIKY IiJl 4ac KoHCynbTauii. Ilpomymiene 3aHsATTS Mae OyTu
BI/IMpaIlbOBaHE BIPOOBX BOX HACTYITHHUX THXKHIB, IPH TPUBAIIIM BIJACYTHOCTI CTyJ€HTa Ha 3aHATTSIX 3
MOBAXXHOI TNPUYMHU BCTAHOBJIIOETHCS 1HAMBIAyaJbHUM Tpadik BiIMpaliOBaHHS IPOMYCKIB, aje He
Mi3HIIIE TOYaTKy €K3aMeHaIHOT cecii.

2. InpuBinyajabHa podora: kypcosa podora — 100 d0aJis.

3. IlincyMKOBHIl KOHTPOJIb:

[TimcymMKOBHM KOHTpPOJIEM € ek3ameH. BiH 31HCHIOETCS BIAMOBITHO 10 BUMOT «Iloj0KeHHS TIpo
oprasizarito ocBiTHbOro mporecy B HanionansHoMy yHiBepcuTteTi «IlontaBchka nomitextika imeni FOpis
Konpapattokay.

17. MeToan4He 3a0e3ne4yeHHA

1. Kyruuit b.A. Kypc nekuiit 3 aucuumiing “TerioeHepreTHuHi CUCTEMH MPOMHUCIOBUX MIANPHEMCTB”

JUIsl CTyIEHTIB cremianbHocTi 144 “Tennoenepretuka” ycix ¢dopm Hauanus. [lonrtaBa: [lonTaBchka

nojitexHika, 2022. — 56 c.

2. Yepnenpka [.B. Metomuuni BKa3iBKH 10 MPaKTUYHUX 3aHIATh 3 MUCHUILIIHU «TeruioeHepreTuyHi

CHCTEMH IPOMHCIIOBUX MIAMPUEMCTBY ISl CTYACHTIB crienianbHocTi 144 “Teruoenepreruka” ycix ¢popm

HaBuyaHHs. — [lonrasa: ITonTaBcbka momiTexHika, 2025.— 20 c.

3. Kyrauit B.A. Meroauuni BKa3iBKH 10 Ja0OpaTOPHUX 3aHATh 3 AUCHUILTIHM «TertoeHepreTnyHi

CHCTEMH IPOMMCIIOBUX MIAMPUEMCTBY ISl CTYACHTIB crienianbHocTi 144 “Teroenepreruka” ycix ¢popm

HaBuyaHHA.- [Tonrasa: ITonTaBcbka nmomiTexHika, 2024.— 25 c.

4. Kyruuii b.A. MeroauuHi BKa3iBKH 10 KypcoBOi poOoTu 3 Kypcy "TermioeHepreTudHi CHCTEMHU
IPOMHCIIOBUX MIANPUEMCTB” JUIs CTYAEHTIB crenianbHocTi 144 “Temnoenepreruka” ycix ¢opm
HaBuaHHs Harionansuuii yHiBepcuteT «IlontaBchka nmomitexHika imeni FOpis Konngpatiokay, [Tonrasa,
2024.-15c.

5. Kyrauit B.A. MeTtonuuHi BKa3iBKH JI0 CaMOCTIHHOI poOoTH 3 Kypcy "TenmoeHepreTudHi CUCTEMU
MPOMHUCIIOBUX MIANPUEMCTB” NJIs1 CTYIEHTIB chemiaabHocTi 144 “TemmoeHeprernka” ycix ¢dopm
HaBuaHHs Hamionansuuii yHiBepcutet «llonraBcbka nomitexnika imeni Opis Konapartiokay, [Tonrasa,
2024.-15c.

18. PexomennoBana Jiiteparypa

bazoBa

1. Wynexeaxko M. O., Koner C. B. TemioeHepreTuyHi YCTaHOBKH Ta CHCTEMH: INMPOCKTYBaHHS Ta
excrutyaranis. [lociOHuk nnst OakanaBpiB  coemianbHocTi 144, Cymu: CyMchbkMii  HalliOHAJbHUH
arpapuuii yHisepcurer, 2024. — 210 c.
2. ly6ikoBcekuit O. C., Cepux C. O. Cucremu TernoeHeprosadesneyeHns mianpueMcTB. HaBuanbHuit
nocionuk. XapkiB: HTY «XIII», 2023. — 145 c.
3. AiipanersiH T. C., Uy6 1. M. BogoniaroroBka Ha HiANPUEMCTBAX TEIUIOCHEPTETHKHU 3 BUKOPUCTAHHSIM
Na-katioHiToBux GinbTpiB : MoHOTrpadis. Xapkis : XHYMI im. O. M. beketosa, 2024. — 151 c.
4. Pesumenr H. B., Txawenko C. I., UYenypumii M. M. ExcriyaTamis IpOMHCIOBOIO
TEIUIOEHEPreTUYHOro ycTarkyBaHHsa. Yactmna [. Excruryarainiss nmpoMHCIOBHX IaporeHepaTopiB
eJIEKTPOHHUM HaBYAJIbHHUI MOCIOHMK KOMOIHOBAHOTO (JIOKAJHHOTO Ta MEPEKHOr0) BUKOPUCTAaHHS. Bu.
2-re, mepepo0. 1 mon. Binnums : BHTY, 2023. — 142 c.
5. IlpakT4HUi MOCIOHUK 3 €HEPTeTUYHOTO AYAUTY IPOMHUCIOBUX MiANPUEMCTB. 3a ped.. Ycenko H. ta

UYepnsascekoro A.: Kuis, 2020. — 279 c.
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6. Jlemko B. 1., [lleuenko O. M., byrkeBuu O. @. EHepreTH4HNil MEHEKMEHT Ta €HEProeeKTUBHICTh
y mpomucioBocTi Ta OyniBHuiTBi. HaBuanbuuii nmocionuk. Kuis: KIII im. Irops Cikopcbkoro, 2021. —
320 c.

7. Chen W., Huang Z., Chua K. J. Thermal Energy Waste Recovery Technologies and Systems. CRC
Press, 2024. — 188 p.

8. Klemes J. J., ed. Handbook of Process Integration (PI): Minimisation of Energy and Water Use, Waste
and Emissions. 2nd ed. Elsevier, 2022.

9. Solar Thermal Conversion Technologies for Industrial Process Heating/ T.V. Arjunan, Vijayan
Selvaraj, M.M. Matheswaran// SubjectsBuilt Environment, Engineering & Technology ImprintCRC
Press, 2023. — 360 p. https://doi.org/10.1201/9781003263326

10. Environmental and economic assessment of industrial excess heat recovery collaborations through 4th
generation district heating systems/D. Chinese, A. Meneghetti, G. Cortella, L. Giordano, E. Tomasinsig,
M. Benedetti,//Energy,Volume 307, 2024, — 25 p. https://doi.org/10.1016/j.energy.2024.132630.
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19. InTepHer-pecypcu

1. Cropinka kypcy Ha rargopmi Moodle: https://dist.nupp.edu.ua/course/view.php?id=7444

2. [Ipoext «KoHCYIBTYBaHHS MANPUEMCTB 1010 eHeproedekTuBHOCTI». [Ipe3enTaris «Ckiabku eHeprii
HEOOXiTHO [JIi BUPOOHUIITBA OJHI€I TOHHU OyIaiBeTbHUX MaTepiamiB» https://saee.gov.ua/static-
objects/saee/imported _content/6792abb285ald.pdf

2. Kypcu Heopmanbhoi ocBiTi: Energy Management Courses
https://www.udemy.com/topic/energy-management/

3. Kypc HedopmanbsHoi ocBiTu: Ctana Ta BiqHOBIOBabHA eHepreTrka. OCHOBH.
https://prometheus.org.ua/prometheus-free/renewable-energy-basics/

4. Kypc HedopmanbhHoi ocBitu: «EHepris: mianpuemMcTBoy» https://www.coursera.org/learn/energy-
industry-overview
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