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BCTYII

[Iporpama HaB4anbHOI AUCHUILTIHY “HeTpanuuniiina eHepreTrka’ CKiiajeHa BiAMOBIIHO 10
OCBITHBO-TIpO(heCciiiHOT (OCBITHRO-HAYKOBO1) IPOTPaMU MiATOTOBKH

OakanaBpiB
(Ha3Ba piBHS BHILOI OCBITH, OCBITHBO-KBaTI(PiKAI[IITHOTO PiBHS)
CIIeIiaabHOCTI 105 - mpuknagsHa ¢hi3uka Ta HAHOMAaTepialK

1. Onmuc HAaBYAJIBLHOI TUCHHUILTIHA

1.1. MeTa BUKJIafaHHs HaBYAJILHOI JUCIIAIUIIHH.
MeTor0 BHKJIaJaHHS HaBUYAIBHOI JUCUHUIUIIHK € MiAroTOBKa (axiBIlB 3a cremniaabHicTIO 105 -
npuKiIaaHa (i3uKa Ta HaHOMaTepiaau 10 BUBYECHHS TEPMOJUHAMIYHHUX Ta TEIUIO(PI3UYHUX OCHOB
OTpPUMaHHS Ta MEPETBOPIOBAHHS CHEPTIi 13 3aCTOCYBAaHHIM BiIHOBIIIOBAJIBHUX JKEpEN €Heprii Ta
OCHOBHHUX NMUTaHb MEHEKMEHTY HETPAAULIHHUX CHCTEM €HEPTreTHKH.

1.2. OCHOBHMMH 3aBIaHHSMHU BUBUYCHHS JAUCIUIUIIHYU € 3a0e3meunTH (OpMYyBaHHS Yy CTYJICHTIB
3HaHb TEPMOJMHAMIUYHUX IPOLECIB Ta 3aKOHIB ITEPETBOPEHHS €HEprii, OTpUMaHHS HABHUKIB
3aCTOCYBaHHS HAyKOBO-TEXHIYHUX 3HaHb Ha MPAKTHUI MPU BUBUYECHHI TEXHOJIOTiH OTPUMAHHS Ta
TpaHchopMallii eHeprii B raimy3sx albTepPHATUBHOI €HEPreTHKH, Ta €(PeKTHBHOTO BUKOPHUCTAHHS
1 IHTErpyBaHHS y Cy4YaCHUN €HEPTOKOMILICKC.

1.3. KinbkicTh KpenuriB - 4

1.4. 3aranpHa KiAbKICTh TOauH - 120

1.5. XapakrepucTrka HaB4aIbHOI JUCITUILTIHA
3a Bubopom
Jlenna ¢popma HaBuaHHs ‘ 3aoyHa (qucranmiiina) hopMa HaBYAHHS
Pix miaroroBxu
2-it | -
Cemectp
3-it | -
Jlexiii
32 ron. ‘ TOJI.
[TpakTH4Hi, CEeMiHApPChKIi 3aHITTS
16 ron. \ TOJI.
JlaGopaTopHi 3aHATTS
16 ron. \ TOJI.
CamocriitHa po6oTa
56 ron. \ roJ.
VY Tomy uMcIi iHAUBiAyalIbHI 3aBAAHHS
rOJ.

1.6. 3arutaHoBaHi pe3y/ibTaTH HAaBYAHHS - 3TIIHO 3 BUMOTaMH OCBITHBO-TIPOQeECiiiHOT
(OCBITHBO-HAYKOBOI) MIPOTPaMH, CTYJCHTH OBUHHI TOCATTH TaKUX Pe3yJIbTaTiB HAaBUAHHS:
PHO1. 3natu i po3yMmiTi cy4yacHy (i3MKy Ha piBHi, JOCTaTHROMY Ui PO3B’SI3aHHS CKJIAHHUX
CreLiaTi30BaHuX 3aJa4 1 MPaKTUYHUX MPoOIeM MPUKIATHOT Pi3UKH.



4
PHO3. 3acrocoByBaTtu e(peKTHBHI TEXHOJOTii, IHCTPYMEHTH Ta METOJH EKCIEPUMEHTAIHLHOTO
JOCHIJUKEHHSI BJIACTUBOCTEH pPEYOBMH 1 MaTepiaiiB, BKIIOYAIOYM HaHOMATEpiaiH, IpH
PO3B’A3aHHI IPAKTUYHUX MTPOOJIEM MPHUKIATHOI (i3UKH.
PHO4. 3acrocoByBartu (hi3udHi, MaTeMaTHYHI Ta KOMI'IOTEPHI MOJAEN s JOCIiIKEHHS
(bi3UYHUX SBHIL, PO3POOKU MPUIIAJIB 1 HAYKOEMHHUX TEXHOIOT1H.
PHOS5. Bubuparu epekTHBHI METOIM Ta IHCTPYMEHTaJbHI 3aCO0M NMPOBEICHHS IOCHIKEHb Y
rajy3i NpuKJIaaHOT Qi3UKH.
PHO06. BimmykoByBaTd HEOOXiHY HayKOBO-TEXHI4UHy iH(OpMaIlil0o B HAyKOBid JiTeparypi,
eJIEKTPOHHMX 0a3ax, IHIIMX JHKepeax, OLIHIOBATH HAJIMHICTh Ta peeBaHTHICTh iH(OopMaItii.
PHO7. KnacudikyBaru, aHami3yBaTh Ta IHTEPIPETyBaTH HAYKOBO-TEXHIYHY iHQOpMaLil0 B
rajty3i NpuKJIaaHo1 Qi3UKH.
PHI10. IlnanyBaTtu i opraHizoBYBaTH pe3yJbTaTHBHY MpOQeciiHy MisSUIbHICTh 1HIUBIAYAIbHO 1
SIK WIEH KOMaHIH IIPU pO3po0IIi Ta peatizailii HAyKOBUX 1 IPUKJIaJHUX MPOEKTIB.
PHI1. 3Haty mimi crajoro po3BHTKY Ta MOJIMBOCTI CBO€i mpodeciiiHoi chepu mias ix
JOCSITHEHHS, B TOMY YHCIIl B YKpaiHi.
PHI14. BukopucToByBaTH OTpUMaHi 3HAHHS Ui IUIAaHYBaHHS (DI3MYHOTO EKCIIEPHMEHTY Ta
JOCIIKeHb B Taly3i €HEpreTHUKU.
PHI15. BuxopucroByBaTH OTpUMaHi 3HaHHS JUId 3a0e3MeueHHs MpPale3JaTHOCTI CHCTEM Ta
NpUjIaliB EHEPreTUYHOTO MPU3HAYCHHS, 320€3MCUeHHS €KOJIOTIYHOT O€3MeKH X eKCIuTyaTarii.

2. TemaTnuHMii IJIaH HABYAJILHOI TUCIHUILTIHA

Po30in 1. Ocnoeni munu 6i0H061106ANbHUX 0Xicepen eHep2ii ma HempaoUuyilHUX eHeP20yCMaH08oK.

Tema I. Bemyn 0o nempaouyinnoi enepeemuxu. Tunu icHyrwuux ma nepcneKmueHuUx o0xcepen
6i0H06711064/1bHOT eHepelii.

JluHaMika BHUKOPHUCTaHHS EHEPreTUYHHUX PpECYpCiB JIIOACTBOM 3a HOBITHIM ICTOPHUYHHUI mepiof.
Knacudixkarist Ta ocHOBHI (hi3MYHI XapaKTEPUCTUKH BiIHOBIIOBAJIBHUX JKepen eHeprii. Criocobu
aKyMmynioBaHHsA eHeprii. TepmoauHamiyHa OLlIHKA OCHOBHHUX EHEPreTUYHHMX ITOKA3HUKIB
QIbTEPHATUBHUX CHUJIOBUX YCTaHOBOK. CoOIiaJbHO-€KOHOMIYHI TEPCIEKTUBU 3aCTOCYBAHHS
aJIbTECPHATUBHOI CHEpreTUky. [IuTaHHs MEHEKMEHTY.

Tema 2. @omoenekmpuuni cucmemu.

[Mpunmun  1ii Ta CTPYKTypa COHSYHOTO (DOTOCNEKTPUYHOIO €JIEeMEHTa. 3arajbHi NPUHIMIN
(YHKILIOHYBaHHS COHSYHOI (POTOETEKTPUUYHOT CHEPTeTUYHOI YCTAaHOBKU. 3acO0M 3aCTOCYBaHHS Ta
iHTerpanii B €JNeKTpUYHYy Mepexy. BombpT-ammnepna xapaktepuctuka Qotoenementa. CydacHi
TeXHOJIOTi1 BUPOOHHUITBA COHAYHMX MOAyTiB Ta KK/ GoTOeneKTpuyHUX E€HEepreTUYHUX CHCTEM.
OcHOBHI cpepy BUKOPUCTAHHS COHSUHOI enekTpoeHeprii. COHSYHI TEIIOBI CUCTEMH Ta KOJIEKTOPH.

Tema 3. Cyuacna Bimposa enepzemuxa.

Knacugikamis BITpSHUX €HEProycTaHoBOK. PO3BHTOK BITPOBOi €HEpPreTMKH. MeToau po3paxyHKiB
OCHOBHHMX DPOOOYMX XapaKTePUCTUK Ta EHEPreTHUYHMX MapaMeTpiB BITPOYCTAHOBKH. I[H)KeHEpHi
ACTEKTH 1HCTANALIl Ta 0OCIyroByBaHHs BITPSIHUX €HEProycTaHOBOK. EKONOTivHI acmeKkTu BITpsSHOI
eHepreTuku. IlepcrieKTHBH BITPSIHOI €HEPreTUKU B 1HAYCTpPiaJbHO PO3BUHYTUX KpaiHax. [Tutanus
MEHEKMEHTY.



Tema 4. I'idopoenepzemuxa ma enepzemuxa Haop 3emui.

[Mupkynsauisa rigpopecypciB B npupoxi. Pi3uyHI OCHOBM TiAPOCHEPreTHKH. AHaNi3 TiIpopecypciB
Vkpainu. CTpykTypa Ta MNpHHIMN Jii TigpOENeKTpPOCTaHLii. I[HXKeHepHa KOHCTPYKLis Ta
0co0aMBOCTI (yHKIIOHYBaHHS. PO3paXxyHOK OCHOBHUX €HEPreTMYHHMX MOKa3HHMKIB. OCHOBHI THIH
TiIpOeNEeKTPOCTaHLiNi Ta rigpaBmiyHuX TypOiH. Exonoriyni acnmexkTH rigpoenepretuku. lpuHimmn
i1 Ta IpOMMCIIOBA peati3alis MPUIMBHOI T1IPOeTEeKTPOCTAHIII.

Tema 5. Dizuxka mepmoadepHo20 CUHIMEIY MA TEPMOAOEPHA eHePLeMUKA.

Enepretnunuii BHXi B peaKIisiX TEPMOSAECPHOro cuHTe3y. Peanizallisi HEKepoBaHOI TepPMOSAECPHOI
peakiiii. JlocmipkeHHsT B 00J1aCTi KEPOBAHOTO TePMOsIEpHOro cuHTe3y. [IpuHuumn nii Tokamaka Ta
cTenmapaTopa. YMOBH 3allyCKy TepMoOsiiepHOi peakuii, kpurepii Jloycona. Po6oTu xapkiBCbKOToO
BueHoro Onera JlaBpeHThEBA 1I0JJ0 CTBOPEHHSI €NEKTPOMArHITHUX MACTOK JJISi yTPUMAHHS TUIa3MH.
[IuTaHHS MEHEKMEHTY.

Po3oin 2. Texniuni 3acodu uj00o nepedayi ma mpancghopmauii enepii 6 enepzemuuHuUX yCmaHoBKax.

Tema 6. Ilpunyun 0ii ma o0CHOBHI Qi3UKO-MeEXHIYHI XAPAKMEPUCMUKU MEPMOeTeKMPULHUX
2enepamopie.

Edextn 3eebeka, Ilenbthe Ta Tomcona. [lpuHumn aii TepMoeneKTpUYHHMX TeHepaTopiB. [ amysi
3acTocyBaHHA. Po3paxyHOK OCHOBHUX (Di3MYHHMX MOKA3HUKIB TEPMOEJIEKTPUYHHUX TEPETBOPIOBAUIB
eneprii. Jloopotnicte Ta KKJ. CywacHi HamiBOpOBIAHHMKOBI TEPMOENEKTPUYHI Te€HEPaTOPH.
[IuTaHHS MEHEKMEHTY.

Tema 7. 3acmocysanna mennogux mpyod w000 epekmueHnoi nepeoaui menyioeoi enepeii.

CrtpykTypa Ta mnpuHOMII [Iii TerioBoi TpyOu. KoHCTpykiiiiHi marepiaay, IO 3aCTOCOBYIOTHCS B
TerIoBUX TpyOax. OCHOBHI TEXHIYHI XapaKTEPUCTHKHU TEIUIOBUX TPYO. 3aCTOCYBaHHS TEIUIOBUX
TpyO B €HEPreTUUHUX MPHUCTPOSIX.

Tema 8. Hpunyun 0ii ma 3acmocy8anHsa menioeux Hacocie.

CocraB Ta mpuHOMII POOOTH TEIUIOBOTO HAacocy. THMM 30BHIMIHIX KOHTYpIB TEMJIOBUX HACOCIB.
OyHKIIOHATbHA CcXeMa poOOTH TEIJIOBOrO Hacocy. PiauHHI Ta MOBITPSHI TEIUIOBI HACOCH.
Co0iBapTicTh TEIUIOBOI €Heprii, OTpUMaHOi 3 BUKOPUCTAHHSAM TEIUIOBOTO Hacocy. IHkeHepHa
KOHCTPYKLisA, 1HCTalsLis Ta OOCIyroByBaHHS TIPYHTOBOTO TEIUIOBOro Hacocy. Ilutanus
MEHEKMEHTY.

Tema 9. 3acmocysanna eneKmpocmamuyHux 2eHepamopie.

EnextpoctarnyHa iHAYKIIST Ta TOPUHOMN Jii  eJeKTpocTaTHuHuX reHepatopiB. CocraB Ta
¢dyHkuioHyBaHHs enekTpodopHoi MammHu. ['enepatop Ban nep I'paada ta iforo 3acrocyBaHHs B
BUCOKOBOJIFTHUX CHJIOBUX MpucTposix. [lpuHmmn aii kpanensHuni Kenbpina. BmactuBocTi Ta
3aCTOCYBaHHS €JIEKTPETIB.

3. CTpyKTypa HaBYaJbHOI AUCHHUILIIHH

KinepkicTs roguu
HasBu po3ainiB i Tem JieHHa (hopma 3aouna popma
yCBO y TOMY 4HCIi yCbOI'O y TOMY YHCII
ro |n|m| mab | iHg | c.p. n| o | 7ab | ivxg | c.p.
1 2 |3]4] 5 6 7 8 910 11 | 12 | 13

Po3min 1. OcCHOBHI THNM BiHOBIIOBAJBHUX JDKEpENT €Heprii Ta HeTpagulliiHuX
CHEProyCTaHOBOK.

1. Beryn no merpaaumiiinoi| 14 | 4 2 12 6
eHepreTuku. Tunu
ICHYIOUHX Ta
MEPCTIEKTUBHUX JHKEPE
BiJTHOBJIFOBAJIBHO1 €HEpTii.




Tema 2. doToenekTpuyHi
CHUCTEMHU

14

Tema 3. Cyuacna BiTpoBa
CHepreTHKa.

14

Tema 4. I'ingpoenepreTuka
Ta eHEepreTHKa HaJp
3emuti

14

Tema 5. ®i3uka
TEPMOSIJIEPHOTO CUHTE3Y
Ta TepMOsIepHA
CHEepPreTHKa.

14

Pazom 3a posninom 1

70

20

10

10

30

Po3nin 2. Texniuni 3acobu 111010 nepenavi Ta TpaHcopmartii eHeprii B eHepreTHIHUX

YCTaHOBKAX.

Tema 6. [Ipunnun xaii Ta
OCHOBHI (D13MKO-TEXHIUH1
XapaKTePUCTHKH
TEPMOETEKTPUIHHUX
T'eHEpaTopIB.

13

3

2

2

6

Tema 7. 3actocyBaHH:S
TEIUIOBUX TPyO  MIOJ0
epeKTHUBHOT nepeaayi
TEIUIOBOI €Heprii.

13

Tema 8. [Ipunnun xaii Ta
3aCTOCYBaHHSA TEIJIOBUX
HACOCIB.

12

Tema 9. 3acTocyBaHHs
€JIEKTPOCTATUYHUX
T'eHEpaTopIB.

12

Pazom po3zninom 2

50

12

26

Ycboro roguH

120

32

56

4. TeMH NPAaKTHYHHUX TAa Ja00PATOPHUX 3aHATH

Bunu, 3Mict camocTiiiHOT poOoTH

Kinpkicts
FOIUH

Beryn no kypey. Knacugikamiss ta ocHOBHI (pi3MuHI XapaKTepUCTHKU
BiJTHOBJIIOBAIBHUX JDKepen eHeprii. CmocoOu akyMyTIOBaHHS EHEPrii.
TepmonunaMidyHa  OIiHKA  OCHOBHUX  €HEPreTHUYHHUX  ITOKA3HHUKIB
IbTEPHATUBHUX CHEPreTHYHUX CHCTEM.

2

OcHOBHI mpUHUMOM  (YHKIIOHYBaHHS COHAYHOI  (POTOETEKTPUUHOL
CHepreTUYHOi YCTaHOBKM. 3acoO0M 3acTOCYBaHHS Ta IHTerpamii B
eNekTpuyHy  Mepexy. CTpykTypa COHSYHOTO  (POTOEIEKTPUYHOTO
enemeHta. BonbT-ammepHa Xapaktepuctuka Qortoenementa. CyuacHi
TexXHoJIoTii BUpoOHUITBa coHAyHNX MoayniB Ta KKJI doroenexkrpuynmnx
eHepreTuuHux cucteM. COHSYHI TEIIOBI CUCTEMH Ta KOJIEKTOPH.

Knacudikamis Ta npuHIUN poOOTH BITPSIHUX €HEProyCTaHOBOK. MeTonu
PO3paxyHKiB OCHOBHHX pPOOOYHMX XapakTepUCTUK Ta EHEPreTMYHHX
nmapaMeTpiB  BITPOYCTAaHOBKHM. IHXKEHEpHI acmeKTh IHCTayslii  Ta
00CIIyrOBYBaHHsl _ BITPSHUX €HEProycTaHOBOK. EKOJOTridHI acnekTH




BITPSIHOT €HEPreTHKH.

3aranpHa TUPKYISLIA TigpopecypciB B npupoai. CTpykTypa Ta MPHHLUI
mii  rigpoenexkrpocraHmii. IHXeHepHa KOHCTPYKLiS Ta OCOOIMBOCTI
¢yHKUiOHYBaHHS. PO3paXyHOK OCHOBHUX €HEPreTMYHHMX IOKAa3HHKIB.
OCHOBHI THIU TiIPOENEKTPOCTAHLINA Ta TiApaBiIiuHUX TypOiH. [lpuHimn
Oii  TPWIMBHOI  TiIpOENIeKTPOCTAHLI]. IluTanHs TpaHCIIOPTYBaHHS
eJIEKTPOEHeprii.

Enepretuunuii BHUXiJ B peakIisiX TEPMOSACPHOrO cuHTe3y. Peamizaris
HEKEePOBAHOI TEPMOsIEpHOI peakiii. JlocmimkeHHss B 001acTi KEpOBaHOTO
TepMosiiepHoOro cunTe3y. [IpuHiun aii Tokamaka Ta cTenaparopa. Y MOBU
3amycKy — TepMosiiepHoi  peakuii, kputepiii Jloycona. IlutaHHS
MEHEJKMEHTY.

Edextu 3eebeka, [lensthe Ta ToMcona. [IpuHimn Aii TepMOENEKTPUYHUX
TeHEepaTOoPIB. Po3paxynok OCHOBHUX Gbi3uuHUX MOKA3HUKIB
TEPMOENIEKTPUYHHUX TepeTBoproBauiB eHeprii. JloOporHicte Ta KK/I.
CyuacHi HamiBOPOBIAHUKOBI TEPMOENIEKTpHYHI TreHepartopu. I[lutaHHS
MEHEJKMEHTY.

CrpykTtypa Ta npuHmum aii termoBoi TpyOu. KoHcTpykiiiiHi MaTepiainmy,
II0 3aCTOCOBYIOTBCS B  TeIIOBHX TpyOax. OCHOBHI  TeXHiuHi
XapaKTepUCTUKH TEIUIOBHX TpyO. 3acTocyBaHHS TEIUIOBUX TpyO B
CHEPreTUYHUX MPUCTPOSIX Ta CUCTEMaX OMAJICHHS.

CocraB Ta npuHIUI pOOOTH TEIIOBOTO Hacocy. THIM 30BHINIHIX KOHTYPIB
TerIoBUX HacociB. DyHKIlIOHAIbHA CcXeéMa POOOTH TEIUIOBOTO HACOCY.
PinuHHI Ta TOBITPsAHI TEmjaoBI HacocH. [H)KeHepHAa KOHCTPYKILis,
1HCTAJALIsT Ta 0OCIIyrOBYBaHHS I'PYHTOBOTO TEIJIOBOTO Hacocy. [lutaHHS
MEHEJKMEHTY.

EnextpocTatnyHa iHAYKWisE Ta NPUHOMI — Jii  €JIEKTPOCTATHYHHX
rereparopiB. CocTaB Ta (YHKLUIOHYBaHHS eJIEKTPO(OPHOI MAIIHHH.
I'enepatop Ban nep I'paacda ta #oro 3acTocyBaHHS B BHUCOKOBOJIBTHHX
CHJIOBHX NPUCTPOSAX. BUTOTOBIICHHS Ta 3aCTOCYBaHHS €JICKTPETIB.

Pazom

16

5. 3aBpaHHs A9 caMOCTiiHHOI po6oTH

3/

Bunu, 3Mict camocTiiiHOT poOoTH

Kinpkicts
FOIUH

Ilpoananizyeamu: Knacudikamiss Ta OCHOBHI (Di3MYHI XapaKTEPHUCTUKU
BiJTHOBJIIOBAIBHUX JKepen eHeprii. CmocoOu akyMyTIOBaHHS EHEPrii.
Posziopamu:  TepMoauHaMmiuyHa  OIIHKA  OCHOBHHX  C€HEPreTUYHHUX
MOKAa3HHKIB AJIbTEPHATUBHUX EHEPreTUYHHUX CHCTEM.

6

Buguumu: TlpuHuunu (QYyHKIIOHYBaHHS COHSYHOI (DOTOENEKTPHYHOI
CHepreTUYHOi YCTaHOBKM. 3aco0M 3acTOCYBaHHS Ta iHTerpamii B
enekTpuyHy  Mepexy. CTpykTypa COHSYHOTO  (POTOEIEKTPUYHOTO
eJIEMEHTA.

Ilpoananizyeamu: BonbT-amrepHa XapakTepHCTHKa (OTOeIeMEeHTa.
CoHs4HI TEIJIOBI CUCTEMH Ta KOJICKTOPH.

Posenanymu:  Knacudikaiist BITpSHUX  €HEproycTaHoBOK. Meroau
PO3paxyHKiB OCHOBHHX pPOOOYHMX XapakTepUCTHK Ta EHEPreTHYHHX
napaMeTpiB BiTPOyCTaHOBKH. EKOJIOTIUHI acTieKTH BITPsSHOI €HEPreTHKH.

IIpoananizyeamu: Llupkynsuis rinpopecypciB B mpuponi. CTpykTypa Ta




OpUHIMN  Jii  rigpoenekTpocTaHilii. [HxkeHepHa  KOHCTpPYKIS — Ta
0C00IMBOCTI (PYHKITIOHYBaHHS.

Posznanymu: Po3paxyHOK OCHOBHHUX €HEPreTHYHHUX MOKa3HUKIB. [IpuHImm
Ii1 IPUJIMBHOI T'1IPOENIEKTPOCTAHII].

Ilpoananizyeamu: EHepreTMYHMH BHXiJ B pPEAKUiAX TEPMOSICPHOTO
cuHTe3y. Peamizariisi HekepoBaHOi TepMosaepHOi peakuii. JlocmimkeHHs B
o0yacTi KepoBaHOTO TepMosiiepHoro cuHtesy. Ilpuniun aii Tokamaka Ta
cTenaparopa.

6 Busuyumu: Edextu 3eebeka, Ilensthe Ta omcona. [puHmwmm mii 6
TEPMOENIEKTPUIHHUX T€HEPATOPIB.

Ilpoananizyeamu:  Po3paxyHOK  OCHOBHUX  (I3MUYHUX  TOKA3HUKIB
TEPMOENIEKTPUYHHX NepeTBopioBaviB eHeprii. CydacHi HamiBIPOBIAHUKOBI
TEPMOECJIEKTPUYHI TeHEPATOPH.

7 | Ilpoananizyeamu: CTpyKTypa Ta MNpHUHUMO Jii TEmIoBOI TPyOH. 6
KoHcTpykuiiiHi MaTepiaid, L0 3aCTOCOBYIOTHCSI B TEIUIOBUX TpyOax.
OCHOBHI TEeXHIYHI XapaKTEPUCTUKU TEIIOBUX TpyO. 3acTrocyBaHHS
TEIUIOBUX TPYO B €HEPreTHYHUX MPUCTPOSIX.

8 | Busuumu: CoctaB Ta MNPUHIUN pPOOOTH TEIUIOBOrO Hacocy. Tumu 7
30BHIIIHIX KOHTYPIB TEIUIOBUX HACOCIB.

Posenanymu: ®yHkuioHampHa cXxeMa poOOTH TEIIOBOro Hacocy. PimuHHI
Ta MOBITPSHI TEIJIOBI HACOCH.

9 | Ilpoananizysamu:  EnektpocTatuyHa IHAYKIS Ta NOpUHOUO  Jil 7
eJIEKTPOCTaTUYHUX  reHepartopiB. CocraB Ta  (QyHKUIOHYBaHHS
enektpodopHoi MmamumHH. ['eneparop Banm nep I'paada Ta ioro
3aCTOCYBaHHSA B BHCOKOBOJBTHHUX CHJIOBHX HPUCTPOsIX. BUroToBieHHs ta
3aCTOCYBaHHS €JIEKTPETIB.

Pazom 56

6. InuBinyanbHi 3aB1aHHSA

[TizroroBka pedepariB 3a TEMaTHKOIO KYpCy.

PexomennoBanuii o6csr— 15-20 cTop. MalIMHOMKUCHOTO TEKCTY.

J1o 06csiry poOOTH BKITIOUAIOTHCS CTOPIHKY Bijl TUTYJIBHOTO apKyllla 10 OCTaHHBOI
CTOPIHKH BUCHOBKIB. CIIMCOK JKepell 1 JIiTepaTypH, JOAATKH 10 I[bOT0 00CSTy He BKIIOYAIOThCS,
aJie MiUIsraloTh 3araibHiid Hymeparlii. MoBa — ykpaiHChKa.

Poboty HabuparoTh Ha KOMIT'IOTEP1 3 OAHOTO OOKY apkyia 6isoro nanepy ¢Gopmaty A4
yepe3 1,5 inTepBainy (2830 psakiB Ha cTopinui) 14-m kernem mpudty Times New Roman.
Tekct ApyKyI0Th, 3QJIMIIAI0YH TIOJI TAKUX POo3MipiB: JiBe — 30 MM, nipaBe — 10 MM, BepXHE —
20MM, HIDKHE — 20 MM.

3arosioBku cTpykrypHux dactul "3MICT", "I[IEPEJIIK YMOBHIX CKOPOUEHB",
"BCTVYIT", "PO3I", "BUCHOBKN", "CITMCOK BUKOPUCTAHUX JIPKEPEJI I
JUTEPATYPU", "TOJATKN" npyKytoTh BEJIUKUMHU JIITEPAMU CUMETPUYHO TEKCTY. 3ar0JI0BKH
HiAPO3ALTIB — MaJICHBKUMH JIiTepamMu (KpiM MepiIoi BeNIUKoi) 3 ad3arHoro Biactymy. Kpanky B
KIHIIl 3ar0JIOBKA HE CTAaBJIATH. SIKIIIO 3aT0JI0BOK CKIAAAETHCS 3 IBOX a00 O1NIbIIE peUYeHb, iX
PO3IUISIIOTH KPAKOI0. 3aroj0BKH MyHKTIB JPYKYIOTh MAJIEHBKUMHU JIiTepaMu (KpiM mepIoi
BEJIMKOI) 3 a03aI[HOTO BiACTYIY. Y KiHII 3ar0JIOBKa CTaBUThCS Kpanka. Bixctanb Mix
3aroJOBKOM Ta TEKCTOM IOBUHHA JAOPiBHIOBATH 3 iHTepBanaM. KoxXHy CTPYKTYpHY YaCTUHY
MOYMHAIOTh 3 HOBOi CTOPIHKH.



Hywmepauito cTOpiHOK, pO3AiiB, MiIpO3/iIiB, MYHKTIB, MAMYHKTIB, PUCYHKIB, TAOIHUIb
noJaroTh apadcekumMu nudpamu 6e3 3Haky Ne. [lepIioro CTOpIHKOIO € TUTYJIBHUHN apKyIl, SKUA
BKJIIOYAIOTh JI0 3arajbHOI HyMepallii CTOpiHOK, He IPOCTaBIISIOuH oro Homepa. HactymHi
CTOPIHKH HyMEpYIOTh Y IPaBOMY BEpXHbOMY KyTi CTOPiHKHM 0€3 KparnkH, pucku Touio. Ha
NEPUIii CTOPIHII TaKUX CTPYKTYPHHUX YACTHH, SIK 3MICT, TIEpeIiK YMOBHUX MTO3HAYEHb, BCTYII,
PO3.1iJ1, BUCHOBKH, CIIMCOK BUKOPUCTAHUX JPKEPET 1 JITepaTypu NOPSIKOBUI HOMEp HE
BKa3y€eThCs, aJie BOHU BKIIIOYAIOTHCS JI0 3aralibHOI HyMepailii.

3arayibHi paBUIIa UTYBAaHHS Ta MOCHJIAHHS HA BUKOPUCTaH1 JKepena.

HaykoBuii eTuker BUMarae TOYHO BiATBOPIOBATH IIUTOBAaHUN TEKCT. 3arajibHi BUMOTH
710 IIMTYBAaHHSI TaKi:

a) TeKCT LUTATH NOYMHAETHCS 1 3aKIHUY€ETHCS JIaKaMH, HABOAUTHCS TaK, SIK BiH NOJaHUN y
JpKepei, 31 30epekeHHIM 0COOIMBOCTEN aBTOPCHKOTO HAMMUCAHHS;

0) IMTyBaHHSA MOBUHHO OYTH IMMOBHUM, 0€3 TOBUILHOTO CKOPOUYEHHS aBTOPCHKOTO TEKCTY 1 0e3
MEePEeKpyYeHb TyMOK aBTopa. [Ipomyck ciiB, peueHs, a03alliB TOMyCKaeThCs 03 3MIHU
aBTOPCHKOT'O TEKCTY 1 MO3HAYAETHCS TPhOMA KpankamMu. BoHU cTaBIsAThCS y Oy Ib-sIKOMY MiCIi
IUTATU (Ha OYATKy, BCEPEeIMHi, B KiHII1). SIKIIIO Mepe/ MponyIeHIM TEKCTOM abo 3a HUM CTOSIB
PO3ALIOBUI 3HAK, TO BiH HE 30€epiracThes;

B) KOKHA LIUTaTa 00OB'SI3KOBO CYIIPOBOJIKYETHCS MOCUIIAHHAM Ha JKEPEIO;

T') IiJ1 9ac HempsMOTro UTYBaHHs (IlepeKas, BUKJIA]l JyMOK IHIIUX aBTOPIB CBOIMHU CIIOBaMH)
citif OyTH MakCHMMajIbHO TOYHHUM Y BUKJIA/ll JYMOK aBTOpa, KOPEKTHUM I1[0JI0 OIIIHIOBaHHS HOTO
pe3ybTaTiB, pOOUTH BIAMOBIIHI IOCHIIAHHS HA JHKEPETIO;

1) TUTYBAaHHs HE TIOBUHHO OYyTH HAaAMIPHUM, OO CTBOPIOE BPAXKEHHS KOMIIUIATUBHOCTI Iparli.

7. MeToau HABYaHHA
JIexwiifHi 3aHATTA NPOBOJATHCS METOAOM JIEKIil Ta PO3MOBIII-IUCKYCIi 1 mependavaroTh
MO>KJIMBICTh BUKOPUCTAHHS €IEKTPOHHUX 3ac001B HaBYaHHA. JIabopaTopHi 3aHATTS IPOBOAATHCS
METOZOM MPOOJIEMHOr0 BHKJIAAy y CIELialbHO OCHAILICHIM HaBYajbHINM jabopaTopii 3 MeToro
NPAaKTUYHOTO MIATBEPPKEHHS OKPEMHUX TEOPETUYHMX II0JIOKEHb, (DOpPMYyBaHHS MPAKTUUYHUX
HaBUYOK POOOTH 3 1aOOPaTOPHUM 001 THAHHIM, OBOJIOJIHHS METOJIMKAMHU EKCIIEPUMEHTAIbHUX
JOCIIKEHb Ta 00POOKH OTPUMaHHX Pe3yJIbTaTiB.

8. MeToau KOHTPOJII0
Cucrtema pedTHHIOBHX OaiiB Ta KpUTEPii OLIHIOBAHHS:

1. IToTouHmit KOHTPONB (3araybHUI BaroBuii 6ai - 90), MPOBOAUTHCS 3 METOIO MEPEBIPKH
AKOCTI POOOTH CTyIOEHTa Ha 3aHATTAX B ayauTopii. TpuBamicTh ekcrnpec-KoHTpono 5-10
XBHJIMH. KOXEeH eKCHpec-KOHTPOJIb BKIJIIOYAE 2 MPOCTHX 3aBJAHHS, 32 KOXXHY NpaBUIbHY
BIJIMOBiAb CTyACHT oTpumye 1 Oan. BincyTHicTh cTyaeHTa Ha 3aHATTI a00 HEBUKOHAHHS
€KCIIPEC-KOHTPOII0 MPUHOCUTH CTyaeHTy 0 OamniB. JlaboparopHi poOoTH (3arajibHHUI BaroBuit
6an — 10).

2. Pedepar onintoerbes B 10 6aniB. YacTKOBO BUKOHAHUM - B 5 OaiB.

dopma MmiICyMKOBOTO KOHTPOJIIO 3HAHB — 3alTiK.
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9. Cxema HapaxyBaHH# 0aJiB

[ToTouHuil KOHTPOJIb, CAMOCTIHHA po0O0Ta, IHAUBIAYaJIbHI 3aBIAHHS
[HuBimy-
Posyin 1 ‘ Konrponsna| ampnHe | Cyma
Pozain 2 pobora 3aBJlaHHs
T1 T2-T3 T4-T5 T6 T7-T8 | T9 pedepat
10 20 20 10 20 10 - 10 100

-IIOTOYHUH -KOHTPOJIb -90 OaniB
-HanucaHHs pedepary-10 6aniB

KpuTepii oniHIOBaHHSI HABYAJbHHX JOCSATHEHb

3HaHHS CTYJCHTIB SIK 3 TEOPETHYHOi, TAaK 1 3 MPAKTHYHOI MiArOTOBKU OI[IHIOIOTHCS 3a
TaKUMU KPUTEPISMU:

90-100 GaJiB — CTYACHT MIIIHO 3aCBOIB TEOPETHUHUI MaTepial, rIIMOOKO 1 BceOIuHO 3HAE
3MICT HAaBYAJIbHOI JAMCLUIUIIHYU, BIIbBHO BHKOPHCTOBYE HaOyTi TEOPETHYHI 3HAHHS INPH aHali3i
NPAaKTUYHOTO MaTepiajly, BUCIIOBIIIOE€ CBO€ CTABJICHHS O THUX YM IHIIMX MPOOJIEM, IEMOHCTPYE
BHCOKHIA PiBEHb 3aCBOEHHS MPAKTUYHUX HABUYOK;

70-89 GaniB — cTyaeHT q00pe 3aCBOIB TEOPETHYHHUM MaTepiai, apryMEHTOBAHO BUKJIA/IA€
H0ro; Ma€ MpakTHUYHI HABUYKHU, BUCIIOBIIIOE CBOi MipKyBaHHS 3 IPUBOJLY TUX YH 1HIIUX MpoOIeM,
aJie IPUIYCKAETHCS IEBHUX HETOYHOCTEN 1 HOXMOOK Y JIOTiLll BUKJIALy TEOPETHYHOTO 3MICTy 200
IIPU aHaJli31 IPaKTUYHOTO;

50-69 OamiB — CTyI€HT B OCHOBHOMY OIIaHYBaB TCOPETUYHHMHU 3HAHHSMH HaBYaJIbHOT
TMCLUIUTIHY, OpIEHTYETbCS B TEpIIOKEpeNax Ta PEKOMEHJOBaHIA JiTeparypi, aie
HEMEPEeKOHIMBO BiJIMOBIAAE, TOAATKOBI MUTAHHS BUKIMKAIOTH HEBIEBHEHICTh a00 BiJICYTHICTh
CTaOIbHUX 3HAHB; BIAMOBIAAI0OUN HA 3alIUTAHHS IPAKTUYHOTO XapaKTepy, BUSBIISE HETOUHOCTI Y
3HAHHSX;

1-49 GaniB — cTyzeHT Maiibke HE ONaHyBaB HaBYAJBHUM Marepiajl TUCHMIUIIHM, HE 3HA€
HAYKOBUX (DaKTiB, BU3HAYCHb, Mai)ke HE OPIEHTYETHCS B MEPIIOHKEpesaX Ta PEeKOMEHI0BaHiH
JiTeparypi, NpakTU4HI HAaBUYKH Maiibke He c(hOpMOBaHI.

IIIkxana omiHIOBaHHSA

Ominka
CyMa 6amniB 32 BC1 BU/TH HABYAITLHOI  votoniancsoi | A OpIBHEBOI
JIATBHOCT1 IPOTATOM CEMECTPY n pap CHOTEMHU
CUCTEMH OL[IHIOBAHHS .
OLIIHIOBAHHS
90 -100 BiJIMIHHO

70-89 no0pe
3apaxoBaHo

50-69 3aJI0BUIEHO

1-49 HE33J0BIIIBHO HE 3apaxoBaHO
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10. PexomennoBana Jiireparypa

OcHoBHa JiTepaTypa

. Hew’sitkina C.C. AnbrepHaTuBHi jkepena eneprii: Hapuanbamii nociOnuk / C. [leB’arkina, T.

[kBapHubKa.— M-Bo ocBiTH 1 Hayku Ykpainu, Ham. aBianiitauii yu-1.— K.: HAY, 2006.— 89 c.
Ky3pMmincekuit €. HerpagumiiiHi  eJeKTpOXiMiuHI CHCTEMH IE€pPeTBOPEHHS eHeprii /
€. Ky3bmincekuid, I'. Konbacos, . Testyns, H. T'ony6. — K.: Akagemnepioauka, 2002. — 181c.

. A.M.Kocaruii, . M.KyapssueB, K.B.Maxotuno. ®oTtoenektpuyHi cuctemu. HaBd. mociOHUK. —

Xapkis: Bug-so HTMT, 2014, 399 c.

ynera B.I'., Kopo6ko B.II., )KoBuip M.M. OCHOBHi pe3ysbTaTH Ta 3aBAAHHS BIPOBAKCHHS
HETPAJAMLIAHUX Ta BIJHOBIIOBAJBHUX JUKepen eHeprii B Ykpaini / Enepreruka ta
enekrpudikamis. — 1995. - Ne 2. — C. 39-42.

JlaBpyc B.C. Ixxepena eneprii. — K: Hayka i Texnika, 1997, 106 c.

Parymmnusk I'.C. Enepros0epirarodi BiJHOBIIOBAJIbHI JPKEpeia TEIUIONOCTaYaHHs: HaBY. MOCi0. /
I'. C. Parymnsik, B. B. Jlxemxkyna, K. B. Anoxina; Binnun. Hau. TexH. yH-T.— Binauns, 2010.—
178 c.

Mukund R. Patel. Wind and solar power systems: design, analysis, and operation. - CRC Press,
2005, 472 c.

Cubukin FO. /1., Cubukia M.IO. Texnomnoris enepro3zoepexenus, 2005, 352 c.
B.I1.Ceminoxenko, I1.M.Kanuno, B.H.Ocramuyk, A.M.PoBencbkmii. Emnepris. Exomoris.
MaiiGyTHe. — XapkiB, Bun-Bo «IIpamopy», 2003, 464 c.

JonomixHa Jitepatypa
B.H.Isanos, B.K. CropueByc. Exonorist Ta aBToMmoOimi3amis. — Kuis: «byaiBensaux», 1990, 128

H.B.I'ymia, C.A.}lOpkoB. HoBa koHIemnuist enekrpoMoOinst / ABTOMOOIIbHA MPOMHUCIOBICTD. —

2000. —Ne 2. - C. 14-17.
3. bespykux ILII. Cran i mepcnekTHBH PO3BUTKY BiJHOBIIOBAJIbHOI eHepreTuku // Enmextpuka. -
2008.-N9. - C. 3-10.

11. Ilocunannas Ha indopmaniiini pecypcu B InTepHeri, Bineo-1ekuii, iHme MeToqu4He
3a0e3ne4eHHs

1. Be6-pecypcu kadenpu, Mepexa iHTEpHET.

2. bibmioreka XHY imeni B.H.Kapa3zina.
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