





1. Onuc HABYAJIBLHOI JUMCHUILIIHHA

XapaKkTepUCTUKa HaBYAIbHOI

. . . IUCHAIUIIHA
HalimenyBanns I"asry3b 3HaHB, CIIELIAIBHICTS, -
. . .. dopma 3700yTTsI OCBITH
MMOKA3HMKIB CTYITiHb BUIIO1 OCBITH ~
JICHHA JIUCTaHIIHHA
l'any3p 3HaHB
KineKicTb erHI/ITiB -5 14 — CIICKTPHUYHA iH}KeHeDiﬂ
(udp i Ha3Ba) .
Bubipkosa
3arajgpHa KUIBKICTh TOIUH
- 150
. Pik miaroroBkm:
MopymiB — 1 ) ] 30 A | 33
CroerniaiabHICTh A -H
144 — «TenaoeHepreTuKay
3micTOBUX MOTYIIB — 1 (umup i Hazsa) Cemectp
6-ii | 6-ii
Jlexmii
24 ron. ‘ 0
IpakTu4Hi 3aHATTS
18ron. | 0
JlabopaTopHi podoTu
[nauBiyanbHe 3aBIaHHS — CtymiHb BUIIOI OCBITH: 10 ro. | 0
HE T1EPEN0AIEHO Oakasasp Cawmocriiina po6oTa
98 ro. | 150

InguBinyanbHa pobdora

Bua konTpoJII0

CK3aMCH

IIpumirka.

CmiBBiIHOIIEHHSI KUIBKOCTI TOJWH ayJUTOPHHX 3aHATH JI0 CAMOCTIMHOI Ta 1HAMBIAyadbHOI poOOTH

CTaHOBUTL:

JUTst IeHHO1 (popmu 3100y TTS OCBITH — 52/98.
U1 AUcTaHmiiHoi popmu 3100yTTs ocBiTH — 0/150.
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2. MeTa T2 3aBAaHHA HABYAJLHOI JUCIUILTIHA

Meta: popmyBaHHs y 3700yBayiB BHIIOI OCBITH CHCTEMHHUX 3HaHb IPO CTPYKTYPY, MPUHITUIIN
1no0yJOBH, PEKUMH POOOTH Ta 0COOIMBOCTI (PYHKIIOHYBAHHS TEIUIOCHEPTE€TUYHUX CUCTEM ITPOMHUCIOBHX
MIMPUEMCTB, a TaKOX yMIHb 1 HAaBMYOK IIMOJO aHaTi3y, PO3PaxXyHKY, MPOEKTYBaHHS, BHOOpY Ta
eKCIuTyartarii iX OCHOBHUX €IIEMEHTIB 3 YypaxXyBaHHAM BHMOI €HEeproeeKTHUBHOCTI, HaAIHHOCTI,
TEXHOJIOTTYHOI JTOIITFHOCTI Ta paIlioHAIbHOTO BUKOPUCTAHHS MATMBHO-CHEPTETUYHUX PECYPCIB..

KommnerentHocti 3a OIIII:
- 3M1aTHICTh BYMTHCS 1 OBOJIOIIBATH CyYaCHUMHU 3HAHHSMH.
- 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MIPAKTHYHUX CUTYaLlisX.
- HaBnuku BukopucTanHs iHGOpMaIIHHUX 1 KOMYHIKAIITHUX TEXHOJIOTIH.
- 31aTHICTH 10 TOLITYKY, 00pOo0JIeHHs Ta aHami3y iH(dopMallii 3 pi3HUX JPKEped.
- 31aTHICTh MPUHUMATH OOTPYHTOBAHI PIlICHHS.
- 3IaTHICTH 3aCTOCOBYBAaTH BIJMOBIAHI KITbKICHI MaTeMaTHU4HI METOIH, METOAW MPUPOJHUYUX Ta
TEXHIYHUX HayK 1 KOMM'IOTEpHE MpOTrpaMHE 3a0e3MEeUeHHs JIs BUPINICHHS 1H)KEHEPHUX 3aBAaHb B
TEIUIOCHEPTreTHYHIH ranys.
— 37aTHICTh 3aCTOCOBYBAaTH 1 IHTErpyBaTH 3HAHHA 1 PO3YMIHHS IHIMUX 1HXCHEPHUX TUCIUIUIIH ISt
BUPILIEHHS TPOoQeciitHuX MpodeM.
- 3IaTHICTh MIPOEKTYBATH Ta EKCILTYaTyBaTH TEIIOCHEPTETHYHE 00JIaTHAHHS.
- 31aTHICTh BUKOPUCTOBYBATH HAYKOBY 1 TEXHIUHY JIiTepaTypy Ta iHIII JKepena iHdopmarii y mpodeciitaii
TISUTBHOCTI B TETNIOCHEPT€TUYHIHN ramy3i.
- 31aTHICTP BUKOPHCTOBYBATH CYYacHI HAaIpaIfOBaHHS IS ONTHMI3aIlil TEIUIOBHX DPEXHUMIB 00’ €KTiB
TETIOCHEPT eTHKH.
- 3parHiCTe  CTaBUTHM  TEXHIYHI  3aBJaHHSA, IOJO  PO3pPaxyHKIB  OCHOBHOTO  OOJaJHaHHS
BHUCOKOTEMIIEPATyPHHUX YCTaHOBOK.
- 3IaTHICTH CKJIJIaTH EHEPreTHYHI OaaHcu.

3. IlepenymMoBH 115l BUBYEHHSI JUCHUILIIHH
[lepenyMoBOIO BHBYEHHS HABYAJIbHOI JAUCHUIUIIHM € JUCHUIUIIHM, IO (POPMYIOTH OCHOBY
MiATOTOBKY 3700yBaviB BUIIOi OCBITH MEPIIOro (6aKamaBpChKOTO) PiBHSL.

4. OuikyBaHi pe3yJbTaTH HABYAHHS 3 TUCHHUILIIHH
IIporpamui pe3yiabtatu HapuanHs 3a OIIII:
- AHanizyBaTH 1 BUKOPHCTOBYBATH Cy4acHI 1H)KEHEpHI TEXHOJIOTIi, MPOIeCH, CUCTEMHU 1 OONaJHaHHA Y
cdepi TENIIOCHEPTeTHKH.
- OGupatH 1 3acTOCOBYBATH MPUAATHI TUIIOBI aHATITUYHI, PO3PaXyHKOBI Ta €KCIIEPUMEHTAIIbHI METO/IH;
IIPAaBUIIBHO IHTEPIPETYBATH PE3YIbTATH TAKUX JOCIIIKEHb.
- 3HaTH 1 pO3yMITH TEXHIUHI CTAaHAAPTH 1 PaBUIJIa TEXHIKK Oe3MeKH y chepi TerIOCHEPTeTHKH.
- Po3ymiTi KJIFOYOBiI acmeKTH Ta KOHIIEMINi TEIUIOCHEPTreTUKH, TEXHOJOTii BHPOOHMIITBA, Iepesavi,
PO3MOALTY 1 BAKOPUCTAHHS €HEPTIi.
- Po3ymiTi KJIFOYOBiI acmeKTH Ta KOHIIEMINi TEIUIOCHEPTreTUKH, TEXHOJOTii BHPOOHHIITBA, Iepesavi,
PO3MOALTY 1 BAKOPUCTAHHS €HEPTIi.
- Po3ymiTH OCHOBHI METOMKH TPOCKTYBAHHS 1 JOCTIHKEHHS B TEIJIOCHEPTETHIII, @ TAKOXK 1X OOMEKCHHS.
- Maru HaBUYKM PO3B’SI3aHHS CKJIAJHUX 337134 1 NIPaKTUYHUX MpoOseM, 110 mepeadadaroTh peaizalito
IH)KEHEePHUX MPOEKTIB 1 MPOBEJECHHS JOCIIKEHb BIIMOBIIHO J0 CIIeIiasi3arlii.
- BwMmitu 3acrocoByBaTH pallioHaNbHI TEXHOJOTil (YHKIIOHYBaHHS TEIUIOCHEPTETUYHUX CHCTEM
TPAAUIIIHHUX Ta IHHOBAIIIMHUX Ha 0a31 eHepro30epiraroyrx TeXHOJIOT 1.



5. Kputepii oniHloBaHHS pe3y/ibTATiB HABYAHHS
Kputepiem ycoimHoro mpoXoJKeHHs 3100yBaueéM OCBITH IiJICyMKOBOT'O OLIHIOBAaHHS
MOXe OYTH JOCSTHEHHS HHUM MIiHIMaJbHUX TIOPOTOBHX pIBHIB OIIIHOK 3a KOXHUM
3aIJIaHOBAaHUM 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
IMCUIUIUTIHY, TIPAaBWIIBHO i OOTPYHTOBAaHO | BHMOTH JIO 3HAHb,
npuiiMae HEOOXinHI pilIeHHS B PI3HMUX | 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 OOJIaJHAHHI.



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

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

[ToHATTS PO TEIIOEHEPreTUYHE TOCMOIapCTBO MPOMHUCIOBOIO MiANPUEMCTBA, HOTO CTPYKTypa
Ta OCHOBHI (yHKIIi. [laTMBHO-eHEpPreTHUHI pecypcu MPOMHUCIOBOCTI Ta HANpPsIMH X BHKOPHCTAHHS.
OcCHOBHI CHOXXMBa4l TEIUIOBOI €HEeprii Ha MPOMHUCIOBUX HignpueMcTBax. CxeMu cCHCTEM
TeruionocTayaHds. I[loka3HUKHM eHeproe()eKTUBHOCTI Ta €HEeproeMHOCTI BUpOOHUITBA. OCHOBHI
HaIpsIMU TT1IBUIICHHS €HEProe(PEeKTUBHOCTI MPOMHUCIOBUX ITiAMPHUEMCTB.

Tema 2. Jl:kepesa Ta o00JaJHAHHA JIA TeHepaulii TemJOBOI eHeprii Ha MNPOMHMCJIOBHX
niAnpueEMCTBAX.

Krnacudikarris mkepesn TEmoBoi eHeprii Ha MpOMUCIIOBHUX MiaAnmpueMcTBax. KoTenbHi yCTaHOBKH,
TEIUIOreHEepaTOPH, MapoBi Ta BOJOTPIHHI KOTIM, YTHIi3amliiiHi ycTaHOBKM. OCHOBHE 1 JOMOMIXKHE
oOnagHaHHs JpKepen Terutonoctadands. [IpuHnunm BUOOpy JuKepenia TeIUIOBOI €Heprii 3aleKHO Bif
TEXHOJIOTIYHUX TOoTpeOd mianpueMcTBa. [lokasHWKM e(eKTHBHOCTI POOOTH TEIIOTEHEPYIHOUOTOo
oOJIagHAHHS.

IIpakTrune 3ansarTs Ne 1.

Tema 3. CucreMu onaJjieHHsI IPOMHUCJIOBHUX MiANPUEMCTB: NPUHUMIUA MOOYA0BM Ta BU3HAYEHHS
TENJOBOIr0 HABAHTAKEHHSI.

[Ipu3znauenns 1 kiacudikallis CHCTEM ONAJICHHS MPOMHUCIOBUX TIIIPHEMCTB, I1X TOJIOBHI
XapaKTePUCTHKH, MIAKIIOYEHHS [0 TEIUIOBUX Mepex.. OcoOIMBOCTI BOJSHOTO, MAapoOBOTO Ta
MOBITPSIHOTO OTAJICHHSI BUPOOHUYHX TpUMIiIeHb. KOHCTPYKTUBHI CXEMH CHCTEM OTAJICHHS Ta YMOBH
ix 3acrocyBaHHs. DakTOpH, IIO BIUIMBAIOTh HA TEIUIOBE HABAHTA)XCHHS HA OMalieHHS. BuU3HaueHHS
TEIJIOBUX BTPAT 1 PO3PAaXyHKOBOT'O TEIJIOBOI'O HAaBAHTAKEHHSI.

IIpakTHune 3aHsaTTS Ne 2.

JlaGoparopHe 3ansaTTsa Ne 1.

Tema 4. CucreMn BeHTHJISILil NPOMHCJIOBHX MiANPHUEMCTB: KOHCTPYKTHMBHI pilllecHHA Ta
BH3HAYEHHS TEIJIOBOr0 HABAHTAKEHHS.

[TpusHaueHHs Ta Ki1acu@ikalis CUCTeM BEHTWISALII TPOMHUCIOBUX HiANpreMcTB. KOHCTpYKTHBHI
€IEeMEHTH BEHTWIALIMHUX cucTeM. OcOoOJMBOCTI BEHTHIIAIIT BUPOOHHYMX MPHUMIIIEHb 3aJICKHO Bif
XapakTepy TEXHOJOTIYHUX MpoleciB. BU3HaYeHHs TEMIOBOTO HaBaHTAXKEHHs HA BEHTWIALI0. Cxemu
NPUIUIMBHUX Ta BUTSDKHUX CHUCTEM BEHTWIANIT. CXxeMu NiAKIIOUeHHS KaJopU(epHUX YCTAHOBOK.

JlabopaTopHe 3ansaTTsa Ne 2.

Tema S. EneproedekTuBHicTh Ta onTHUMI3aliss CHCTEM MeXaHIYHOI BEHTWISALII MPOMHMCIOBHX
NiANPUEMCTB.

OCHOBHI HampsIMA ~ TIABUIIEHHS C€HEProeeKTUBHOCTI CHUCTEM MeEXaHIYHOI BEHTHJIALII.
PamionansHuit  BUOIp  mapaMeTpiB  MOBITPOOOMiHY.  3HMKEHHS  a€pOJMHAMIYHOTO  OMNOPY
BEHTWIAIINHUX MepeX. BHUKOpUCTaHHS 4YaCTOTHOTO pETyJIOBaHHS, aBTOMaTH3alli Ta KepyBaHHS
peKuMaMu pOOOTH BEHTWIAIINHUX YCTaHOBOK. OmiHIOBaHHS €()EeKTHBHOCTI 3aXOMdiB 3 ONTHUMI3alii
BEHTWISLITHIX CUCTEM.

Tema 6. CucTemMu rapsi4oro BOAONOCTAYAHHS NPOMHUCJIOBUX MIANPHEMCTB: NPUHIMIIHA TO0Y10BH
TA BU3HAYCHHS TEIVIOBOT0 HABAHTAKEHHS.

[Tpu3HaueHHs Ta KJIACHQIKaIis CUCTEM raps4oro BOJOMOCTAYaHHS MPOMUCIOBUX MiANPHEMCTB.
Oco0IMBOCTI TIEHTPAII30BAaHUX 1 MICIIEBHX CHUCTEM rapsioro BogonocradaHHs. CXeMu MpUroTyBaHHS
Ta mozjayi rapsuoi BoAu. PexxuMu crioknBaHHS raps4yoi BOAM Ha BUPOOHHUI, CaHITApPHO-TITi€HIUHI Ta
rocrmoaapchbKko-moOyToBi  moTpedbu.  Bu3HaueHHs  TEIIOBOrO  HABAaHTAXKEHHS  Ha  Tapsye



BoJIonTocTadaHHsA. CXEeMH CHCTEM rapsioro BOJONOCTaYaHHs. Bu3HaueHHS po3paxyHKOBUX CEKYHIHUX
BUTPAT BOJHM Ha MOTPEOH rapsvyoro BOJONOCTAavyaHHs. [iapaBniyHuil po3paxyHOK TPyOOIPOBOMIB IS
mogadi raps4yoi Boau. [iagpaBmiuHUN  pO3paxyHOK HHUPKYJIAIMIMHOTO pexumy. Po3paxyHok
TEIUIOOOMIHHHUKIB Ta 0aKiB aKyMYJISITODIB.

IpakTuyne 3anarrs Ne 3.

JlabopaTopHe 3ansaTTsa Ne 3.

Tema 7. I'asy3eBi 000/ IMBOCTI TENJIOEHEProCNOKMBAHHA MPOMMCJIOBUX MiINPUEMCTB, OCHOBH
eHEepPreTHYHOr0 ayAuTy Ta Halikpami AoctynHi TexnoJsorii (BAT).

Oco0MMBOCTI  TEMJIOCHEPTOCIIOKUBAHHS — MIANPUEMCTB  PI3HUX Tajdy3edl  MPOMHUCIOBOCTI.
CtpyKTypa CrOKMBaHHS TEIIOBOI €HEprii 3aleKHO BiJ BUAY BUPOOHUIITBA. OCHOBU €HEPreTUYHOIO
ayAUTy TPOMHCIOBUX MiANPHUEMCTB, HOTO 3aBAAaHHS Ta €TalM NPOBEACHHS. BUSABIEHHS OCHOBHHX
JDKEpeNl BTpaT TEIUIOBO1 eHeprii Ta pe3epBiB eHeprozoepexeHHs. [ToHATTS mpo HaWKpalll AOCTYIHI
texHouorii (BAT) ta iX poip y miaBuiieHH1 eHeproeeKTHBHOCTI BUPOOHHUIITBA.

IIpakTnune 3aHaTTs Ne 4, 5.

Tema 8. TexHoJIOTiYHI CHCTEMH TeIUIONOCTAYAHHS IPOMMCIOBHX IJINPHEMCTB i TeIJIOBI
Mepe:Ki.

[IpusHaueHHsT Ta CTPYKTypa TEXHOJOTIYHUX CHCTEM TEIUIONOCTayaHHs MPOMHUCIOBHX
mianpuemMcTB.  OcCoOIMBOCTI 3a0€3MEUEHHS TEIJIOBOID CHEPri€l0 TEXHOJIOTIYHUX  CIIOKHBAYiB.
TemnoHocii y TEXHOJOTIYHUX CHCTEMax Ta YMOBH iX BUOOpPY. CXeMH TEMJIOBUX MEPEX MPOMHUCIOBHX
MiJIPUEMCTB, 1X KOHCTPYKTHUBHI €JIEMEHTH Ta PeXUMHU poOOTH. BTpaTtu TEmiaoTu B TEIJIIOBUX MEpekax
1 3aX0/TU 100 X 3HIKEHHS.

IpakTuyne 3anarTs Ne 6.

JlabopaTopHe 3ansaTTA Ne 4.

Tema 9. IIpoMuC/I0BI TEMI0BI MPOLECH TA TEXHOJOTIYHE TENJI0BE HABAHTAKEHHSI.

XapakTepuCcTUKa OCHOBHHUX IPOMHUCIOBHX TEIUIOBUX MpOIECiB. TemmeparypHi peXuMH Ta
BHUMOTH JI0 TMapaMeTpiB TEIUNIOHOCIIB y TEXHOJOTiYHUX mporecax. Kmacudikailis TEXHOJOTTYHHX
CMOXMBAYIB TerIOTH. DOpMYBaHHS Ta CTPYKTypa TEXHOJOTIYHOTO TEIJIOBOIO HaBaHTAXKCHHS.
Buznauenns nmotpebu B TEIIOBIN eHeprii A 3a0e3nedeHHs BUPOOHUYNX TPOIIECIB.

Tema 10. Pexkynepamisi TemioTd Ta BHKOPHCTAHHA BTOPMHHHMX €HEPreTHYHHX pecypciB Ha
NPOMUCJIOBUX MiIMPHEMCTBAX
[ToHATTS TpO BTOPWUHHI EHEpreTHdYHi pecypcu. Jlepena BTOPUHHOI TEIUIOTH HAa MPOMHCIIOBUX
MiAPUEMCTBAX. BU3HAUYEeHHS BTpAT TEIUIOTH IJIsl TEXHOJOTIYHUX moTped. [IpuHmmmnm pekymepartii Ta
YTHIII3aMi1 TETUIOTH BiIX1IHUX Ta3iB, BEHTUISAIINHIX BUKUIB, TEXHOJIOTTYHUX MOTOKIB 1 CTIYHUX BOJI.
TexHiuHI pilICHHS MO0 BUKOPUCTAHHS BTOPUHHHX CHEPrOpecypciB y CHUCTEMaxX TEIJIONMOCTadYaHHS.
Cxemu 1 mpUHIMI POOOTH TEMJIOYTWII3aTOpiB. PO3paxyHOK peKynepaTUBHHX TEIUIOYTHIII3aTOPIB.
OI11iHIOBaHHS €HEPTETUYHOI Ta EKOHOMIYHOT IOIITLHOCTI BIIPOBAPKEHHS CHCTEM peKyIepartii.
IIpakTune 3ansaTTs Ne 7.
JlaGoparopHe 3ansaTTsa Ne 5.

Tema 11. I'inpaBaiuynuii po3paxyHOK HNapoNpoBOAiB I KOHIEHCATONPOBOAIB NPOMHCJIOBHX
MiANPUEMCTB.

[Tpu3HayeHHS MaponpOBOIB 1 KOHIEHCATOMPOBOAIB y CHUCTEMaX MPOMHUCIOBOTO TEIUIONOCTAYaHHS.
OcHOBHI BHMOTHM [0 iX WPOEKTYBaHHS Ta €KCIUTyaramii. BTpatm Tucky B mapompoBojax i
KOH/IGHCAaTONpOBOJaX. MeToauKa TipaBIiyHOTO PO3pPaxXyHKY CAaMOIUIMBHUX Ta  HaIipHUX
TpyOONIPOBOIIB JUIsl TPAHCHOPTYBAaHHs Mapu Ta KoHaeHcaTy. [ligbip miameTpiB TpyOONpoBOMIB i
OLIIHIOBAHHS PEXHUMIB iX poOOTH.

IIpakTnune 3andarTsa Ne 8, 9.



Tema 12. CucreMn CTUCHEHOrO MOBITPS MPOMHUCIOBUX MiANPHEMCTB TA NIISIXM MiIBUIIEHHA iX
eHeproe()eKTHBHOCTI.

[lpu3HaueHHS 1 CTPyKTypa CHCTEM CTHCHEHOTO IOBITPSI Ha HPOMHCIOBHX IiANPHEMCTBAX.
Komnpecoprae o0iagHaHHs, TOBITPOIIPOBOIM, PECUBEPH Ta JOMOMIXKHI eleMeHTH cucteM. OCHOBHI
JpKepelia BTpaT €Heprii B CHCTeMaxX CTHCHEHOTO MOBITps. MeTonu 3HMKEHHS BUTPAT €NeKTPOEHepTii
Ha BHPOOHHMIITBO 1 TPAaHCHOPTYBaHHS CTHUCHEHOro MOBITps. OIiHIOBaHHS €(EKTUBHOCTI 3aXOJiB 3
eHepro30epekeHHS B KOMIPECOPHUX CHCTEMaX.

8. CTpykTypa HaBYAJIBLHOI TUCHHUILTIHU

a) 17151 1eHHOI (hopMH 3100yTTS OCBITH

KinekicTs roguu

Ha3Bu 3MicTOBUX MOAYIIB 1 TEM

yCBHOTO y TOMY YHCII
I n | 71ab | img | c.p.
)] 2 3 4 5 6 7
Monayas 1
3micToBuii MoayJb 1. TerioeHepreTHuHi CUCTEMH TPOMHUCIIOBHUX MiAPUEMCTB
Tema 1. TennoeHnepreTuyHe rocnoaapCcTBO 8 2 6

MIPOMHUCIIOBOTO IMiITPUEMCTBA T OCHOBU
eHeproe()eKTUBHOCTI B TPOMHCIIOBOCTI

Tema 2. J[)xepena Ta o0nagHaHHA U151 TeHEparii 10 2 2 6
TETIOBOT €HEPrii Ha MPOMUCIIOBHUX MIAMPHEMCTBAX
Tema 3. CucreMu onaneHHs IPOMHUCIOBUX 14 2 2 2 8

HiAPUEMCTB: IPUHIUIHN TOOYIOBH Ta BU3HAUYCHHS
TEIUIOBOI'O HABAaHTAXECHHS

Tema 4. Cuctemu BEeHTHIIAIIT TPOMHUCIIOBHX 12 2 2 8
HiANPUEMCTB: KOHCTPYKTUBHI PIIIICHHS Ta BU3HAYECHHS
TEIJIOBOTO HABAHTAKCHHS

Tema 5. EneproeeKTUBHICTb Ta ONTHMI3allis CUCTEM 10 2 8
MEXaHIYHOT BEHTHJIAIIT TPOMUCIIOBUX T1IITPHUEMCTB
Tema 6. CucteMu rapsiuoro BOJONOCTaYaHHS 14 2 2 2 8

MIPOMUCIIOBUX MIANPUEMCTB: IPUHITUIH MOOYOBH Ta
BHU3HAUYEHHS TETMJIOBOTO HABAHTAXKCHHS

Tema 7. I'amy3eBi ocoGnuBOCTI 16 2 4 10
TEIJIOEHEPrOCIIOKUBAHHS IPOMUCIIOBUX M1ITPHUEMCTB,
OCHOBH €HEPreTUYHOTO ayIUTy Ta HalKparlli JOCTYIIHI
texHosorii (BAT)

Tema 8. TeXHONOTIYHI CHCTEMH TETIJIOMOCTAaYaHHS 16 2 2 2 10
MTPOMHUCJIOBHX TIIIMPUEMCTB 1 TETIOBI MEPEXKIi
Tema 9. [IpoMucioBi TenoBi Mporecu Ta 10 2 8
TEXHOJIOT1YHE TEIIOBE HAaBAaHTAKEHHS.
Tema 10. Pexymnepariis TEMJI0TH Ta BUKOPUCTAHHS 16 2 2 2 10
BTOPUHHUX €HEPTeTUYHHUX PECYpPCIB Ha IPOMUCIOBUX
T IITPUEMCTBAX

Tema 11. I'igpaBiaiuauii po3paxyHOK MapOIPOBO/IIB 1 14 2 4 8
KOH/ICHCAaTOIPOBO/IiB MPOMHUCIIOBUX MiANPHEMCTB
Tema 12. CuctemMu CTUCHEHOTO MOBITPS MPOMHUCIIOBHX 10 2 8
MiIPUEMCTB Ta NUTSIXU MABUIICHHS iX
eHeproe()eKTUBHOCTI

Ycboro roinH 150 24 18 | 10 98
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0) nJis {ucTaHuiiiHol (popmu 3100yTTS OCBITH

Ha3Bu 3MicTOBUX MOAYIIB 1 TEM

KinekicTs roguu

yCBHOTO y TOMY YHCII
I n | 780 | img c.p.
1 2 3 4 5 6 7
Monayas 1
3micToBuii MoayJb 1. TemioeHepreTHuHi CUCTEMH TPOMHUCIIOBHUX MiATPUEMCTB
Tema 1. TennoeHnepreTuyHe rocnoaapCcTBO 10 10
MIPOMHCIIOBOTO IMiITPUEMCTBA T OCHOBU
eHeproe()eKTUBHOCTI B TPOMHCIIOBOCTI
Tema 2. J[)xepena Ta o0nagHaHHA U151 TeHEparii 10 10
TEIIOBO1 €HEPrii Ha MPOMUCIOBHUX MIIMPHEMCTBAX
Tema 3. CucreMu onajneHHs IPOMHUCIOBUX 12 12
M1JIPUEMCTB: TPUHLIUIY TOOYI0OBU Ta BU3HAUYEHHS
TEIJIOBOTO HAaBAaHTAKEHHS
Tema 4. Cuctemu BEeHTHIIAIIT TPOMHUCIIOBHX 12 12
HiANPUEMCTB: KOHCTPYKTUBHI PIIIICHHS Ta BU3HAYECHHS
TEIJIOBOTO HaBaHTAKEHHS
Tema 5. EneproedeKTUBHICTD Ta ONTUMI3AIIS CUCTEM 12 12
MEXaHIYHOT BEHTHJIALIT TPOMUCIIOBUX MiANPUEMCTB
Tema 6. CucteMu rapsiuoro BOJ0ONOCTaYaHHS 12 12
MIPOMUCIIOBUX MIANPUEMCTB: IPUHITUIH TOOYIOBH Ta
BHU3HAYEHHS TETJIOBOTO HABAHTAXKEHHS
Tema 7. 'amy3eBi 0cOOIHMBOCTI 12 14
TEIJIOEHEPrOCIIOKUBAHHS POMUCIIOBUX IM1ITPHUEMCTB,
OCHOBH €HEPreTUYHOT0 ayIUTy Ta HalKpaIlli JOCTYIIHI
texnosorii (BAT)
Tema 8. TeXHONOTIYHI CHCTEMH TETIJIOMOCTaYaHHS 14 14
MTPOMHUCIJIOBHX TIIIMPHUEMCTB 1 TETJIOBI MEPEXKIi
Tema 9. [IpoMucIioBi TEII0BI IPOIECH Ta TEXHOJIOTTUYHE 14 12
TEIJIOBE HABAHTAKECHHSI.
Tema 10. Pexymnepariis TEMJI0TH Ta BUKOPUCTaHHS 14 14
BTOPUHHHUX €HEPIeTUYHHUX PECYpPCiB Ha MPOMHUCIOBUX
T IITPUEMCTBAX
Tema 11. I'igpaBiaiuauii po3paxyHOK MapOIPOBO/IIB 1 14 14
KOH/ICHCAaTOIPOBO/IiB POMHUCIIOBUX HiANPHEMCTB
Tema 12. CuctemMu CTHCHEHOTO TIOBITPS IPOMHUCIIOBHX 14 14
IIMPUEMCTB Ta MUISXHU T1IBUIIECHHS 1X
eHeproeeKTUBHOCTI
Ycboro roinH 150 150
9. IlepeJiik MUTAHDb VISl CEMIHAPCHLKHUX 3aAHATH
KinekicTs ronua
Tewma 3aHATTS Ta IEpeTiK MUTAaHb IS IS
IIEHHO1L IUCTAHIIHHOL
bopmu bopmu
CemiHapchKi 3aHATTS HE nepenoaueHi




11

10. IlepeJsik nUTaHb AJI51 NPAKTHYHUX 3AHATH

Tewma 3aHATTS Ta nepestik MUTaHb

Kinpxicts rogua

JUISt
JUCTaH
MHHOT
bopmu

TUTSE
IEeHHOI
bopmu

IpakTnyne 3auarTa 1. BusHayeHHs1 e()eKTUBHOCTI Po0OTH KOTJIIB
HA NIANPHEMCTBI Ta aHAJTI3 KIIOY0BHX (PAKTOPIB BILIMBY
Buznauenns KK/ kotia

Po3paxyHOK BTpaT TEIUIOTH 3 BIIXITHUMHU T'a3aMu

Amnani3 daktopis, 1o BruMBaroTh Ha KKJ]]

IIpakTuyHe 3aHATTH 2. KOHCTPYIOBaHHS CHCTEMH ONAJICHHS
NMPOMUCJIOBOT0 MiANPHEMCTBA.

Kpecnenns cucremu onanaeHHs.

Po3paxyHOK TemI0BOro HaBaHTaKEHHS.

IIpakTuune 3aHATTS 3. KOHCTPYIOBAHHS CHCTEMH rapsivoro
BO/JIONIOCTAYAHHS TMPOMMCJIOBOIO MiIMPHEMCTBA.

erCJIeHHSI CUCTEMHU rap;moro BOOOIIOCTAYaHHA.

Bu3zHaueHHs CeKyHIHUX BUTpAT BOJU VISl TIOTPEO rapsaoro
BOJIOIIOCTAYaHHS.

ITin6ip TemIo0OMIHHUKIB Ta HACOCIB JIJIsl CACTEMH TEIJIONOCTaYaHHSI.

IIpakTuune 3ansaTTa 4. EHEeproayanT cucreM npoMucJ0BOro X001y
Bu3HaueHHs X071010MPOIyKTUBHOCTI BUTIAPHUKA CUCTEMHU
KOHUIIIFOBaHHS BUPOOHUYOTO IIEXY.

BusnauenHs eheKTUBHOCTI pOOOTH BUIIAPHUKIB Ta JOIIHHOCTI 1X
3aMiHH.

IIpakTnyHe 3aHATTH 5. EHeproayaur cucreM 3 eJieKTPONPUBOAAMH
Eneproedexrusni neuryau ta YPII.
BusnaueHHs 00CsTy ClIOKMBAHHS €JIEKTPOCHEPTII.

IIpakTuuHe 3aHATTS 6. Po3paxyHok Ten10Boi i30Jsmil
Bu3zHnaueHHs TOBITUHY IIAPY 1301111,
Po3paxyHOK TernoBTpar.

IIpakTune 3ansaTTa 7. Pekynepanisi TenJjoru.

Po3paxyHOK MIaCTHHYATOTO peKyIepaTopa.

BusHaueHHs JOUUIBHOCTI 3aMiHU INIACTUHYATOTO peKyIepaTopa Ha
1 ITPUEMCTBI.

IIpakTrune 3ansaTT4 8. I'iapaB/aiyHuil po3paxyHOK NaponpoBoay
Busnauenns po3paxyHkoBoi Butpatu. [1in6ip miamerpiB TpyOOIpOBO/IiB.

IIpakTrune 3anaTTa 9. 'igpaBaiyHni po3paxyHoK
KOH/IEHCATONPOBOY
Busnauenns po3paxyHkoBoi Butpatu. [1indip giameTpiB TpyOONpOBOMIB.

Pa3zom

18 0
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11. Ilepenik nuTaHb JJs1 J1a00PATOPHUX 3aAHATH

Kinpxicts rogua
Tema 3aHATTS Ta NEPEITiK MUTAHb o Al
JNEHHOI | AUCTaHIINHO]
dbopmu bopmu
Jladoparopne 3ausaTTa 1. KOHCTpYKTHBHI OCOOIUBOCTI CUCTEM 2 0
onanenus [1I1.
JladoparopHne 3ausaTTa 2. KOHCTPYKTHBHI OCOOJIUBOCTI CUCTEM 2 0
BenTuirii I111.
Jladoparopne 3ausaTTa 3. KOHCTPYKTHBHI OCOOJIUBOCTI CUCTEM 2 0
rapsiaoro sogonocrayanss I111.
JladopaTtopHne 3ausaTTs 4. KOHCTpYKTHBHI 0COOJIMBOCTI 2 0
TEXHOJIOTIYHHX cucTeM Terutonocradanns [111.
JlaGopaTtopue 3ansTTs 5. Pekynepariis reruiotu Ha [111 2 0
Pazom 10 0

12. Camocriiina po6ora

Mertoto caMOCTiHHOI POOOTH CTyJAEHTa €: HaBYMTUCS KOpPHUCTyBaTucs 0i0mioTeyHUMH (HOHIAMH i
KaTaJoraM¥, TpAIOBaTH 3 TEXHIYHUMH JDKEpellaMH, CKIIAJaTH KOHCIIEKTH, aHali3yBaTH MaTepial,
MOPIBHIOBATH Pi3HI HAYKOB1 KOHLIENIII1 Ta pOOUTH BUCHOBKH.

Buau camocTiiiHOT poOOTH CTyIeHTa:!

- OTIpAIlfOBaHHS JIEKIIITHOT0 MaTepiaiy;

- MATOTOBKA JI0 MPAKTUYHUX Ta JJA0OPATOPHUX 3aHSTh;

- OTpAIIOBAaHHS TE€M KYypCy, SIKIi BUHOCATHCS HAa CaMOCTiiiHE BHBYEHHS 3a CIHCKaMM JiTepaTrypu
PEKOMEHIOBAaHUMH B pO0OOUil HaBUAJILHIN MPOTpaMi JUCIUTIIIHU;

- MITOTOBKA 0 BUKOHAHHS KOHTPOJILHOT pOOOTH JUIsl TUCTaHIIIITHOT (hopMHU 3100yTTsI OCBITH;

- MATOTOBKA J0 TECTYBaHHS;

- MITOTOBKA JI0 €K3aMEHY.

IuTanHs 118 caMOCTiiiHOr0 BUBYEHHS CTY€HTAMH

Kinekicts rogusu

No 5 IUIA
HazBa nurann & NCTaH-
/ . |
3/1 JIEHHO1 o
MHHOT
bopmu
dbopmu

Tema 1. TenJioeHepreTH4He rocrnoAapcTBO MPOMHCIOBOT0
MiINPUEMCTBA TA OCHOBU eHeproe(eKkTUBHOCTI B IPOMHCJIOBOCTI

1 OCHOBHI CIIOXMBaYi TEIUIOBOI €HEPrii Ha MPOMHCIOBOMY ITiATPUEMCTBI 3 5
Ta YUHHUKH, 1110 BU3HAYAIOTh PIBEHb CHEPrOEMHOCTI BUPOOHUIITBA.

) CyyacHi HaInpsIMHU TT1IBUIIEHHS €HEProeEeKTUBHOCTI MPOMHUCIOBUX 3 5
H1JIPUEMCTB.
Tema 2. JIxxepena Ta 001aJHAHHSA ISl TeHepallil TenJoBoI eHeprii
HA NPOMHCJIOBUX MiIMPHEMCTBAX

3 [TopiBHSTEHA XapaKTEPUCTHKA BOAOTPIMHUX 1 MAPOBUX KOTIIB, @ TAKOXK 2 4
YTHITI3aIHHAX TETIOTeHEPYIOUNX YCTAHOBOK.

4 Kpurepii Bubopy TemioreHepyrovoro 00JialHaHHs 3 ypaxyBaHHIM 2 3
TEXHOJIOTIYHUX MOTPEO MiANPHEMCTBA.

5 | Cxemu TEIUIOBHUX MYHKTIB. 2 3

Tema 3. Cucremu onajieHHsI IPOMHCJIOBUX MiAPHEMCTB:
NPUHIMIHY N00Y10BH Ta BU3HAYEHHS TEIJIOBOI0 HABAHTAKEHHSI.
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dakTopw, 110 BIUIMBAIOTH Ha TEIJIOBE HABAHTAXKECHHS HA OMAJICHHS
BUPOOHUYMX MPUMIIIEHb.

Oco06MBOCTI BU3HAYEHHS TEIJIOBUX BTPAT Y BUPOOHUUUX OYHIBIISAX.

Tema 4. CucreMu BeHTHJISILII IPOMMCIOBHUX MiANPHEMCTB:
KOHCTPYKTHBHI pillleHHSI TA BU3HAYCHHS TEIVIOBOT0 HABAHTAKEHHS

Oco06nmBocTi MOOYI0BU 3aralbHOOOMIHHOT 1 MICIIEBOi BEHTHIIAIIIT Ha
BUPOOHUIITBI.

[Topsitok BU3HAYEHHS TETIOBOTO HABAHTAKCHHS Ha BEHTUIISIIIIO
BUPOOHUYMX TTPUMIIICHB.

[TpuenHanHs CUCTEM BEHTUJIAIIIT 10 TETUIOBUX MEPEK.

Tema 5. EHeproeeKTuBHICTh Ta ONTHMI3aNIsA CHCTEM MEXaAHIYHOL
BEHTWISAII MPOMHUCIOBUX MiAMPUEMCTB .

11

OcCHOBHI J1Keperna IepeBUTpaT Heprii B cucTeMax MexXaHIuHOo1
BEHTWJIAL].

12

Criocobu 3HNKEHHSI eHEPrOCIIOKMBAaHHS BEHTWISLIHHUX CUCTEM 32
pPaxyHOK peryJtoBaHHs PEKUMIB pOOOTH 0OJIaHAHHS.

13

Posib aBTOMaTH3AI1i{, YACTOTHOTO PETYIIOBAHHS Ta ONTHMi3allii
AepOJIMHAMIYHOTO OTIOPY B MIABUIIEHHI €(EKTHBHOCTI BEHTHIIALIII.

Tema 6. CucreMu rapsiaoro BOAONOCTAYaHHS MPOMHCIOBHX
NiANPHEMCTB: NPUHUMIIY NO0OY10BHM Ta BU3HAYECHHS TeINJIOBOI0O
HABAHTAKCHHS

14

Pexxumu crioxuBaHHs raps40i BOJW Ha BUPOOHMUYI, CAaHITApHO-TITIEHIYH1
Ta rOCIOIaPChKO-MI00YTOBI MOTpeOu. 3aco0M aKyMyIIIOBaHHS TETJIOBOT
eHeprii.

15

MerToauyHi MiAX0aM 10 BU3HAYEHHS TEIIOBOTO HABAHTAXKCHHS Ha
rapsiue BOJIONOCTayaHHA. MeTonKa po3paxyHKy MiJIirpiBaviB rapsyoro
BOJIOTIOCTAYaHHS.

16

Oco0nuBOCTI TIPUETHAHHS TapPSYIOT0 BOJIOTIOCTAYaHHS 10 BOJSHUX Ta
MapOBUX TETNIOBUX MEPEIXK.

Tema 7. I'anmy3eBi 0c00IMBOCTI TEeN10€HEProCOKMBAHHS
NPOMMCJIOBUX MiANPHEMCTB, OCHOBH €HEPreTHYHOI0 ayJIuTy Ta
Halikpami noctynHi TexroJorii (BAT)

17

Oco0IMBOCTI CTPYKTYPH TEINIOCHEPTOCTIOKUBAHHS T ITPHUEMCTB PI3HUX
rajy3ei IpoOMHCIOBOCTI.

18

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

19

Ponp naiikpamux moctynaux texHosori (BAT) y migsumenHi
€HeproeeKTUBHOCTI Ta 3HI)KEHHI €KOJIOT1YHOT0 BIUIMBY BUPOOHHIITBA.

Tema 8. TexHOJIOTIYHI CHCTEMH TEMJIONMOCTAYAHHS MPOMUCIOBUX
NiANPHEMCTB i TEIVIOBI Mepexi

20

CTpyKTypa TEeXHOJOTIYHUX CUCTEM TEIUIONOCTaYaHHS MPOMUCIOBUX
MIIIPUEMCTB Ta 0COOJMBOCTI 1X (DYHKITIOHYBaHHS.

21

Bubip Termnonocis s 3a0e31e4eHHs TEXHOJIOTIYHUX MPOIECiB Ha
M1 ITPUEMCTBI.

22

Brparu TennoTu B TEIUIOBUX Mepexax MPOMUCIOBUX MIAMPUEMCTB i
3aX0JH MIOJ0 IX 3HIDKEHHS.

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

23

XapakTepuCcTUKa OCHOBHUX ITPOMHUCIIOBHUX TEIJIOBUX MPOLECIB Ta
BUMOTH JIO TTapaMETPiB TEIIOHOCIIB.

24

Krnacudikaiiist TEXHOJIOTIYHUX CITO’KMBAYiB TEIUIOTH HAa IPOMHUCIIOBHX
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MiITPHEMCTBAX.
25 | ®opMyBaHHS Ta CTPYKTYpa TEXHOJIOTIYHOTO TEIUIOBOTO HABAaHTAKECHHSI. 3 4
Tema 10. Pexkynepanisi TenJioTd Ta BUKOPUCTAHHS BTOPMHHHUX
eHepreTHYHHUX pecypciB HA MPOMUCIOBHUX HiAMPHEMCTBAX
26 KJ‘IaCI/I(biK?L[iSI BTOPUHHUX CHEPreTHIHUX pecypciB Ta JKepena 2 4
BTOPUHHOT TETUIOTH HA POMHUCIIOBUX HiANPHEMCTBAX.
27 QCHQBHi TeXH.i‘IHi pimeHHg Ans pexynepaqii‘ Ta yTHnisauiI TeIoTH 4 5
BIJIX1IHUX Ta3iB, BCHTUJISIIHHUX BUKUIIB 1 TEXHOJOTIYHUX TTOTOKIB.
28 | TemoyTuiizaTopy, iX BUAM, KOHCTPYKIT TeIJI0BUH OanaHc 4 5
Tema 11. I'inpaB/iyHuil po3paxXyHOK NAPONPOBOIB i
KOH/JIEHCATONPOBOIB MPOMHUCJ0BUX MiANPHEMCTB
29 | Buau xonaeHcaTonpoBoAiB. BuTpaTu KoHACHCATY. 2 4
30 OCHOBHI BUMOTH /10 TIPOEKTYBAHHS Ta eKCIUTyaTallii maporpoBOIiB 1 2 3
KOHJICHCATOMPOBO/IIB.
31 | Bu3HaueHHs BTpAT THCKY B MAPOIPOBOJIAX i KOHIEHCATOMPOBOIAX. 2 3
3 Meronanka riz{paBnqu.oro PO3paxyHKYy. .Hin6ip JiaMeTpiB 2 4
TPpyOONPOBO/IIB Ta OLIIHIOBAHHS PEXHMIB iX poOOTH.
Tema 12. CucreMu CTUCHEHOT0 MOBITPSA MPOMMCJIOBHX
MiINPUEMCTB Ta NUIAXM NiIBUIIEHHS iX eHeproe(ekTuBHOCTI
33 | OcHOBHI JpKepesa BTpaT €Heprii B CHCTeMax CTUCHEHOTO MOBITPSI. 4 7
34 3axou 3 ninBHmeHHﬂ eHeproe()eKTUBHOCTI KOMIIPECOPHHUX CUCTEM 4 7
IPOMHCIIOBUX ITiIIPUEMCTB.
Pazom 45 150

13. InguBinyanbHi 3aBIaHHSA

[nauBinyanbHe 3aBIaHHS HE TIepe0aueH0 HaBYAIbHUM TUTAHOM.

14. MeToau HABYAHHSA

[Tpu BUKIaaHHI AUCIUILIIIHU 3aCTOCOBYIOTHCS CJIOBECHI, HA0UHI Ta MPAKTUYHI METOM HaBUYaHHSI.

CroBecHi Ta HAaOYHI METOAWM HABYaHHS BUKOPUCTOBYIOTHCS TijJ Yac JIEKI[iH, NPaKTHYHUX,
n1a00paTOPHUX 3aHSTh, IHIUBIAYAIBHUX Ta TPYIOBUX KOHCYJIbTAIlIH.

[lin ywac mpoBeneHHs JIEKIIA, MPAKTHYHUX, JTaO0OPATOPHUX 3aHATh BHKOPHCTOBYIOTHCS Taki
CIIOBECHI METOJM SIK PO3MOBiAb 1 MOsACHEHHA. [lo 4mcia HAOYHUX METOJIB, SIKI 3aCTOCOBYIOTHCS IPH
BHKJIQ/IaHH1 JUCIHUIUTIHK, HAJIeXKaTh: 1TIOCTpaIlis, JEMOHCTpAITis.

[lepen mpoBeAEHHSAM MPAKTHYHUX Ta JTA0OPATOPHUX 3aHATHh BUKJIAJa4aMU MPOBOJUTHCS BCTYITHUN
iHcTpykTak. Ilim dvac mpoBeneHHS NPaKTUYHUX 3aHATH CTYACHTH BHPIMYIOTh 3amadi. [lig dac
na00opaTOpHUX POOIT BUKOHYETHCS €CKi3yBaHHS 00’€KTiB, BAMIPIOBAHHS TEIUIOTEXHIYHUX MapaMeTpiB Ta
PO3paxyHOK TEIJIOTEXHIYHUX XapakTepucTHK. OCHOBHA YacTHHA NPAKTUYHHX 3aHATH MPOBOJUTHCS B
KOMIT' IOTEPHOMY KJIaci 3 BHKOPHCTAaHHSAM CTaHAapTHoro Habopy odicHux mnporpam Microsoft, s
Ja00paTOPHUX POOIT BHKOPHUCTOBYIOTHCS CTEHIW Ta JAitoue OOJIamHAaHHS B Jlaboparopisx kadeapu Ta
NPUMILICHHAX YHIBEPCUTETY, HaOip BHMIpPIOBAIbHUX NPWIAAIB JUIsl €HEeproayauty. YacTuHa 3aHATH
MPOBOIUTHCS Y BHUi3HOMY (opMaTi Ha MiANPHEMCTBaX-MAPTHEPAX 3 BUKOPUCTAHHSM HAsIBHOTO
MIPOMHCIIOBOTO 00JIaIHAHHSI.

Mertoan HaB4aHHS, SKI A03BOJISIIOTE (hopmyBatm soft skills: po6ora B komanmi, poboTa B Mamux
rpynax Ha JJaDopaTOpPHUX 3aHATTAX, TUCKYCIl Ha MPAKTUIHUX 3aHATTSX.
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15. MeToau KOHTPO.II0

[ToTouHMiI KOHTPOJH YCHINIHOCTI 3aCBOEHHS CTYACHTAMH HAaBYAJBHOTO MaTepialy MOXe
3MIACHIOBAaTHCS ULUIAXOM OINWTYBAaHHS U OLIHIOBaHHS 3HaHb CTYAEHTIB MiJ Yac NPAKTUYHUX Ta
Ja00OpaTOPHHUX 3aHATH, OIIHIOBAHHS BUKOHAHHS CTYICHTAMH CaMOCTIHHOI poOOTH Ta 1HAMBITyaJTbHHUX
3aBJaHb, TECTYBaHHS a00 B XO1 IHAMBIAYaIbHUX CMIBOECIZ 31 CTyIGHTaMH IIiJl Yac KOHCYJbTaliid. Bubip
KOHKPETHHX (OpM 1 METOJIIB MOTOYHOTO KOHTPOJIIO 3HAaHb CTYJCHTIB 3aJCKHTh BiJl BHKJIadada i
JOBOJIUTHCS A0 iXHBOTO BiloMa Ha mepuoMy 3aHATTi. [lincyMKOBUIT KOHTpOIb 3IIHCHIOETBCSA Yy dopMi
CEMECTPOBOTO EK3aMEHY.

16. Po3noain 6aniB, AKi OTPUMYIOTH CTYACHTH

Cxema HapaxyBaHHs OaniB* 11 1eHHOT popMHU 3700YTTS OCBITH 3 HABYAIBHOI AUCHUTUIIHU
«TemmoenepreTuyHi CHCTEMH MMPOMHUCIIOBHX MMIMPUEMCTBY 3a BUJAMHU POOIT

Buau poGiT/KoHTpOITIO [epenix Tem
— N o <t Ve e l; o] o) 2 = =
o | © () () () () = () () () et et
F|lE | & | F | B | & = | = | =
[IpakTUyHE 3aHATTA
1 2 |34 5 6 | 718
JlaGoparopHe 3aHATTS
1 2 3 4 5
OnutyBaHHSA 2 2 2 2
BukoHaHHS IpaKTUYHUX 2 2 2 1212 2 2 1212
3aBJaHb
Bukonanus 2 2 2 2 2
1abopaTopHUX 3aBIaHb
BukoHaHHs 3aBIaHb 1 1 1 1 1 1 1 1 1 1 1 1
CaMOCTIHHOI poOOTH
TectyBaHHs 2
Bceboro 3a remamn 1 3 7 3 1 7 7 7 1 7 5 1
Ex3amen 50
Bceboro 3a 100
pe3yiabTartamMu
BHBYEHHS HABYAJIbHOL
JTUCIHHUILTIHA

*B Tabnu1li BkazaHa MaKCUMaJIbHA KUTbKICTh OaliB, sIKi MOYKHA HAOpaTH 3a BUIaMHU POOIT
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Cxema HapaxyBaHHs OasiB* 1151 AUCTAHIIIHOT (OopMHU 3100YTTS OCBITH 3 HABYAIHHOI TUCIIUILIIHHA

«TemnoeHepreTHUHi CUCTEMH MTPOMHUCIIOBHX MiIIPUEMCTBY 32 BUJIAMH POOIT

KOHTPOJILHOI pOOOTH

Buau poGiT/KoHTpOITIO [epenix Tem

&~ = = | =2

— (@\] on <t wv N I oo (@) —
S| = < < < < = < c:s c:s § E
= = = = = = ) = = = > 5
5} 5} 5} ) ) () =~ 5} () ) = =

FlE|E | B | & |F | = | =
Buxonaaus 12 12

BukoHanHs 3aBIaHb 2 2 2 2 2 2 2 2 2 2 2
CaMOCTIHHOI poOOTH

N

TectyBaHHs 2

Bcboro 3a remamu 2 2 2 2 2 2 16 2 2 2 2 14

Ex3amen 50
Bceboro 3a 100
pe3yJibTaTamu
BHUBYEHHS HABYAJIbLHOI
JTUCIUILIIHY

*B Tabnurli BkazaHa MaKCUMaJIbHA KUTbKICTh OalmiB, sIKi MOYKHA HAOpaTH 32 BUIaMHU POOIT

IIIxaja Ta KpUTepii OLiHIOBAHHS BIANOBII 32 pe3yJbTaTaMi ONMUTYBAHHS

bamu Kpurepii oriHioBaHH:

2 | IluTtaHHA PO3KPUTO TOBHICTIO, IO CBIJYATH TPO BIIMIHHE 3aCBOECHHS Marepiainy
BIJNIOBITHO BKa3aHUX MPOTPaMHUX pe3yibTariB HaBuaHHSA. CTyIEHT BUIBHO BOJIOJIE
HAYKOBO-TTIOHATIHHUM anapaToM.

1 | MexaHiuHe BiITBOPEHHS MaTepiany 3 JAEIKHMMHU IMOMHJIKaMH, HETOYHOCTI Y BUKOPHCTaHHI
HayKOBO-TIOHATIHHOTO anapary.

0 BigcyTHicTh BIAMOBiNI HAa TEOPETHYHE THUTAHHS, IO HE Ja€ MOXJIMBICTh OI[IHUTH
(dbopMyBaHHS KOMIIETEHTHOCTEH Ta OTPUMAHHS INPOTPaMHUX pe3y/lbTaTiB HABYAHHS Yy
3100yBayva BHINOI OCBITH.

IIkana Ta KpuTepii ONiHIOBAHHS BUKOHAHHS MPAKTHYHHUX 3aBJaHb
bamu Kpurepii oriHioBaHH:

2 | BukoHaHoO 3aBaHHS MPAKTUYHOI pOOOTH B IIOBHOMY 00Cs31, HaJICKHUM YHHOM O(POPMIIEHO
BUCHOBKH, B SIKHX BiZJOOpaX€HO 3AATHICTHh J0 NPAKTUYHOTO 3aCTOCYBAHHS OTPUMAaHHMX
3HaHb.

1 | BukoHaHO 3aBAAaHHS NMPAKTUYHOI POOOTH 13 HECYTTEBUMH MOMUJIKAMH a00 HE B MOBHOMY
00cs131, 0pOPMIIEHO BUCHOBKH, SIKI YACTKOBO PO3KPHBAIOTH MPAKTHYHE 3aBIaHHS.

0 | He BUKOHaHO MpakTHUHY pOOOTY 00 BUKOHAHO 13 CYTTEBUMH MOMUIIKAMH.
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Ikana Ta kpuTepii ONIHIOBAHHS BUKOHAHHA J1a00PATOPHUX 3aHATH

bamn

Kpurepii orinroBanHs

Bukonano 3aBmaHHs nabopaTOpHOi poOOTH B TOBHOMY OOCS3i, HAJEKHUM YHHOM
o(OpMIIEHO BUCHOBKH, B SIKMX BIOOpPaXEHO 3[ATHICTh 0 MPAKTUYHOTO 3aCTOCYBAaHHS
OTPUMAaHUX 3HaHb.

Bukonano 3aBmpanHs 1abopaTopHOi poOOTH 13 HECYTTEBUMH MMOMUIKAMH a00 HE B TIOBHOMY
00cs131, 0)OpMIIEHO BUCHOBKH, SIKi YACTKOBO PO3KPUBAIOThH MPAKTUYHE 3aBJAHHS.

He Buxonano nmabopaTtopHy poOOTy a00 BUKOHAHO 13 CYTTEBUMHU TOMHUJIKAMU.

IIIxaja Ta KpUTePii OIHIOBAHHS BUKOHAHHS 3aBaHb CAMOCTIITHOI po0oTH

bamu

Kpurepii oriHioBaHHs

BukoHaHHs 3aBlaHb CcaMOCTIHHOI POOOTH 3AiliCHEHE y TMOBHOMY 00cs3i, HE MICTUTh
MOMMWJIOK, IO A€ MOXKJIMBICTH OLIHUTH (POpPMYBaHHS KOMIETEHTHOCTEH Ta OTPUMAHHSI
POrpaMHUX pe3yJIbTaTiB HAaBYaHHS Yy 3700yBaya BUIIOi OCBITH Ha BUCOKOMY DiBHI.

0,5

BukonanHs 3aBmaHb CcaMOCTIHHOI poOOTH 3MIMCHEHE HE y TMOBHOMY 0O0CS31, MICTHTh
HECYTT€EBI MOMMUJIKH, 10 A€ MOXIIUBICTH OIL[IHUTH PiBEHb (POPMYBAaHHS KOMIIETEHTHOCTEH
Ta OTPUMaHHsS TPOTPaMHUX PE3yJbTATIB HaBYaHHSI Yy 3100yBada BHUIOI OCBITH SIK
JOCTaTHIH.

3aBgaHHS CaMOCTIHHOT poOOTH HE BHUKOHAHO Ta/ab0 pE3yIbTaTH HE BIJMOBIIAIOTH
MIOCTABIICHUM 3aBJIaHHSIM Ta/a00 3aBJaHHSI BUKOHAHO 13 CYTTEBUMHU MTOMIIIKAMHU.

IIIxaja Ta KpUTepii OLIHIOBAHHS BUKOHAHHS 3aBaHb CAMOCTIITHOI po0oTH
JJIS TUCTAHIIiHOT (popmMH 3100yTTS OCBITH

bamn

Kpurepii orinroBanHs

BukoHaHHs 3aBlIaHb CcaMOCTIHHOI POOOTH 3AiliCHEHE y TMOBHOMY 00cs3i, HE MICTUTh
MOMMWJIOK, IO A€ MOXKJIHMBICTH OLIHUTH (POpPMYyBaHHS KOMIETEHTHOCTEH Ta OTPUMAHHSI
IPOTPaMHUX pe3yJIbTaTiB HAaBYaHHS Yy 3700yBaya BUIIOi OCBITH Ha BUCOKOMY DiBHI.

BukonanHs 3aBmaHb CcaMOCTIHHOI poOOTH 3MIMCHEHE HE y TMOBHOMY 0OCS31, MICTHTh
HECYTT€EBI MMOMMUJIKH, 10 A€ MOXIIUBICTH OIL[IHUTU PiBEHb (POPMYBAaHHS KOMIIETEHTHOCTEH
Ta OTPUMaHHsS TPOTPaMHUX PE3yJbTATIB HaBYaHHSI Yy 3100yBada BHUIOI OCBITH SK
JOCTaTHIH.

3aBIaHHs CaMOCTIMHOT POOOTHM HE BHMKOHAaHO Ta/abo pe3ynbTaTH HE BIJMOBINAIOTH
MTOCTABJICHUM 3aBJaHHSIM Ta/a00 3aBJaHHS BUKOHAHO 13 CYTTEBUMH MTOMIJIKAMH.

IIkana Ta KpuTepii OIHIOBAHHS BAUKOHAHHS KOHTPOJbHUX POOiT
AJIS1 AMCTAHIIHHOIT (popmu 3100yTTH OCBITH

bamu

Kpurepii oriHioBaHH:

11-12

Binnosiaps HamaHa y nuchbMoBiil popmi, moBHa (He MeHIe 90% noTpiOHOT iHpOopMaIii)
Ta IpaBUJIbHA.

BinnoBiaps HaaHa y TMChbMOBIH QopMi, 10CTaTHBO MOBHA (He MeHIIe 75% moTpiOoHOT
iH(popmarii) abo MoBHA 3 HE3HAYHUMHU HETOUYHOCTSIMH.

6-8

BinnoBiae HagaHa y nmucbMoBid ¢opmi, HemoBHa (He MmeHme 60% moTpiOHOT
iH(popMallii) 3 HECYTTEBUMHU MOMHIIIKAMHU.

3-5

Binnosiaps HamaHa y nucbMoBiil popmi, kopoTka (MeHmie 30% notpidHoi iHpopMarii) 13
IIOMUJIKAMHU.

0-2

Binmosins BiAcyTHS 200 HeMpaBUIbHA
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OuiHBaHHS TeCTyBaHHS:
- KOXHa IpaBWJIbHA BIAMOBIIH OIIHIOETHCA Y (IKCOBaHY KUTbKICTh OamiB (Hampukiaz, 0,2x10=2);
- MpaBUJIBHICTb BIJMOBIiCH NMEpeBIpsAETHCS BIAMOBIAHO 10 KIIFOYA TECTIB.

IIkana Ta KpuTepii OLiHIOBAHHSA 3HAHb 3100yBa4iB BUIIOI OCBIiTH
3a pe3yJibTaTaMM CKJIAJaHHS eK3aMeHy

Bun

bamu Kputepii orintoBaHHS
3aBJIAHHS

12-15 | [lutanHss PO3KPUTO TOBHICTIO, BIAMOBIAL OOTPYHTOBaHA, JIOTIYHO
noOy/J0BaHa, 110 CBIJYUTH IPO BHCOKUI 3aCBOEHHS MaTepiany BiANOBIIHO
BKa3aHHUX MPOTPaAMHUX PE3yJIbTATiB HABYAHHSL.

8-11 | IlutanHa po3KpuTe, Marepial BHKIAJAEHO Yy JIOTIYHIA IOCIiJOBHOCTI,
BIJIMTOB1/Ib TIPaBUJIbHA 200 13 HE3HAYHUMH HETOYHOCTSIMH, IO CBITYUTH MPO
JOCTaTHIN piBEHb 3aCBOEHHS MaTepially BIANOBIAHO BKa3aHUX MMPOrPAMHHUX
pe3ysIbTaTiB HABYAHHS.

[TuTaHHs PO3KPUTO B LIJIOMY, BIANOBIIb MICTUTh HECYTTEBI MOMMIKH, IO
CBITYUTH TIPO CEPEIIHIN PiBEHb 3aCBOEHHS MaTepialy BiAMOBITHO BKa3aHUX
MPOTPaMHUX PE3yJIbTATIB HABYAHHS.

1.

2
Teopernuni
IIUTaHHA. 4-7

(maxkc. o
15 6amniB)

0-3 | MexaHiuHe BIATBOPEHHS MaTepially i3 CYTTEBUMH MIOMUIIKAMH, 1110 HE MOXKE
CBITUUTHU TPO (POPMYBAHHS KOMIIETEHTHOCTEU Ta OTPUMAHHS MPOTPAMHUX
pe3yibTaTiB HaBUYaHHS Y 3/100yBayda BHINOI OCBITH.
3aBIaHHS BHPINICHO MOBHICTIO Ta MPaBUIBHO, BUKIAJ PIMICHHS 31HICHEHO
YiTKO, y JIOTIYHIA MOCIJOBHOCTI, BIAMOBIAL OOIPYHTOBaHA, IO CBIAYHUTH
16-20 | mpo BUCOKMH pIBEHb 3aCBOEHHS Marepiajly BiJIIMOBIIHO 10 MPOrPaMHHUX
pe3yibTaTiB HABYAHHS Ta 3/IaTHOCTI HOTO 3aCTOCYBaHHS 1] 4Yac BUPIIICHHS
MPAKTUYHUX 3aBJIaHb.
11-15 | 3aBmanHs BUPIIICHO MPAaBUIBLHO a00 13 HE3HAYHUMHU HETOYHOCTSIMH, BUKJIA]]
pilleHHS 37iiCHEHO Yy JIOTIYHIM MOCHIJOBHOCTI, BIJMOBIAb JOCTaTHHO
OoOTpyHTOBaHa, IO CBIAYUTH MPO JOCTATHIA PIBEHb 3aCBOEHHS MaTepiamy
2. BIJMIOBITHO A0 TNPOTrPaMHUX pE3y/IbTaTiB HaBUaHHS Ta 37aTHOCTI HOro
3anaua 3aCTOCYBAHHS 1] 4aC BUPIIIEHHS MPAKTUYHUX 3aBIaHb.
6-10 | 3aBmaHHS BUPILICHO, OJHAK PIMICHHS MICTUTh TOMHJIKH, MOpYIICHA
JIOTIYHICTh BUKJAIy MaTepially, IO CBIIYUTh MPO CEepeIHId piBCHBb
3aCBOEHHS TEOPETHYHOIO Marepiajy BIAMOBIZHO IO MPOrpaMHHUX
pe3yibTaTiB HABYaHHS Ta 3/IaTHOCTI HOTO 3aCTOCYBAHHSI 1] Yac BUPIIICHHS
MPAKTUYHUX 3aBJIaHb.
0-5 | BimcyTHe BupilieHHS 3aBIaHHs a00 BUPIMICHHS 3 CYTTEBUMH MTOMUJIKAMU,
0 HE MOXKE CBITUUTH MPO (HOpPMYBaHHS KOMIIETCHTHOCTEH Ta OTpUMAaHHS
MPOTrpaMHUX Pe3yJIbTaTiB HABYAHHS y 3/100yBava BUIIO1 OCBITH.
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MIxana oninoBanusa: HanionaabHa ta ECTS

109'63”151{3 OriHKa 32 HAI[IOHATBHOIO IIKAJIO0
PCHTHHIOBA Ominka 3a mkanoo €KTC
cucremMa IS €K3aMEHY
OIIHIOBAHHS
90 - 100 A — BiIMiHHO 5- BIZIMIHHO
82-89 B — nyxe noope
74-81 C — 106pe 4- no6pe
64-73 D — 3agoBinbpHO ]
60-63 T — 3- 3a10BUIBHO
35.59 FX — He3aM0BIIEHO 3 MOXKIHUBICTIO 2- He 3a710BLIBHO
MIOBTOPHOTO CKJIaIaHHs
F — He3a10BUILHO 3 000B’ I3KOBUM
0-34 MOBTOPHUM BHBUYEHHSAM 2 - HE 3aJI0BLJILHO
JIUCLHUAILIIHA

IIpaBuia MOay TIbHO-PEITHHIOBOI0 OLiIHIOBAHHS 3HAHD

3aranpHa TPYAOMICTKICTD AUCIUIUTIHE — 100 6aiiB, 13 HUX TIPH MMiICYMKOBOMY KOHTPOJII Y BUTJISIL
ex3ameHy 50 GaJtiB BiBEZCHO HAa IOTOYHHUI KOHTPOJIb, a 50 OaiB — HA MiACYMKOBHUH.

1. TloToyHMii KOHTPOJIb: pPE3yNbTaTH OINUTYBaHHs, poOOTa Ha MPAKTHYHHX, JIAOOPATOPHUX
3aHATTAX (BUKOHAHHS MPaKTHYHUX 3aBJaHb, 3aXHCT J1a0OpaTOpHUX poOIT, a B pasi iX MPOIYyCKiB 3
MMOBAYXHOT MPUYMHU — IHIWBIAYyabHI CIIBOECIIM HAa KOHCY/IBTAIlISAX 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 MOPSIKY IiJl 4ac KoHCynbTauii. Ilpomymiene 3aHsATTs Mae OyTu
BiJIIPaI[bOBAaHE BIPOJIOBXK JBOX HACTYIMHUX THXKHIB, IPU TPUBAIIN BIACYTHOCTI CTYJCHTA Ha 3aHATTIX 3
MMOBAXHOT MPUYWHU BCTAHOBJIOETHCS 1HIMBIAYyadbHUN Tpadik BIAMpaIlOBaHHS TPOIMYCKIB, aje HE
Mi3HIIIe MOYaTKy eK3aMeHalliiHo1 cecii.

2. IlincymKoBH KOHTPOJIb:

[TincyMKOBHM KOHTpOJIEM € eK3aMeH. BiH 3/ilCHIOETbCS BIANOBITHO 10 BUMOT «llonoxeHHs mpo
oprasisarlito oCcBiTHhOTO mpoiiecy B HarionansHomy yHiBepcuteTi «IlontaBchka momitexHika imeHi FOpis
Konnpatiokay.

17. MeToanuHe 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. Metomnuni BKa3iBKH 10 MPaKTUYHUX 3aHIATh 3 IUCHUILIIHU «TeruioeHepreTuyHi

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

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

3. Kyrauit B.A. Meroauyni BKa3iBKH 10 Ja0OpaTOPHUX 3aHATh 3 AUCHHUILTIHM «TertoeHepreTnyHi

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

HaBuaHHs. — [lonrasa: ITonTaBcbka momiTexHika, 2024.— 25 c.

4. Yepueupka [.B. MeToanuni Bka3iBku 10 caMocTiiiHOI poOotu 3 Kypcy "TernoeHepreTuydi cucreMu
NPOMHCIOBUX MIANPUEMCTB” JUIs CTYAEHTIB crenianbHocTi 144 “Temnoenepreruka” ycix ¢opm

HaBuaHHs HarionansHuii yHiBepcuteT «IlontaBchka nomitexHika imeni FOpis Konngpatiokay, [Tonrasa,
2025.-12c.
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