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Onuc HABYAJBLHOI JUCIUILIIHYA
«KepoBaHuii TepMOsiIePHIUH CHHTE3»

l"any3b 3HaHb, HANIPSIM MMIATOTOBKH, CIICIIaIbHICTD,
OCBITHBhO-KBaJIi(PiKaIIHUI PIBEHB

Tanysv 3nans 10 [Ipupogauyi HayKu
Hanpsm niocomosxu 104 ®13uka 1 acTpoHOMIs
Ocsimubo-keanighixayiiHuil pigeHsb TOKTOp imocodii

XapakTepucTrKa HaBYaJIbHOI JUCIUILTIHA

Buo Bubip [acturyrty
3azanvua KinbKicms 200uH 120
Kinvxicmo xpeoumie ECTS 4
Kinvxicmo smicmosux mooynie 2
Dopma KOHmMpoaio 1CIIUAT
[Toxa3HMKM HABYATIBHOT AUCHMIUIIHU JUIsl JIEHHOT (OpMHU
HaBYaHHS
Pix niocomosxu II
Jlekyitni 3auamms 32
Ilpaxmuuni, ceminapcoKi 16
3aHammsi
JlabopamopHi 3anamms HEMae
Camocmitina poboma 70
Koncyrnomayii 2




Beryn

Jucnuniina «KepoBanuii TepMosiiepHMiA CHHTE3» € YaCTUHOK MpodeciiiHoi
OiArOTOBKM acmipaHTiB 3a BuOOpoM IHTHTYTy 3a Hampsimom 10 IlpupoaHudi Haykw,
cneyianvricmio — 104 ¢hizuxa i acmponomis, MO BUKIATAETHCS IPOTITOM JIPYTOro POKY
HaBYaHHS.

Memoro BUKIaJaHHS HABYATBLHOT JUCIUIUTIHY € HaJJaHHS 1HPOpMallii PO KEPOBAHUIM
TEPMOSIIEPHUN CHUHTE3 SIK TEpPCIEeKTUBHE aJbTEpPHATHUBHE JDKEPENo eHeprii, Horo
nepeBaru Ta HeJOJIIKU MOPIBHSHO 3 IHIIUMH JHKEPEIaMu €Heprii, MOXKJIMBI NUISXU HOTO
3MIMCHEHHS Ta MOTJIMOJIeHe 3HAHOMCTBO 3 TEOPIEIO Ta CyYaCHUM CTaHOM JIOCIIIKEHb 3
MardHiTHoro yrtpumaHHs. OcHOBHMMH 3aBiAaHHsIMH jucnuiuniag - “KepoBaHmuid
TepMosiiepHuii cuuTe3” € (1) oTpuMaTH 3HAHHS MPO MEPCIEKTUBHI pPeakKilii siIepHOTO
CUHTE3y Ta KpUTepli 3aiiMaHHs TEPMOSAEPHOI peakiii, (2) omaHyBaTH 3HaHHS IPO
HAMBaKJIMBILII KOJIEKTUBHI MPOLECH B IUIa3MI TOKaMakiB Ta METOAM iX TEOPETHYHOIO
aHami3dy, (3) BUBUMTM TEOPETHYHI 3acajyd YTPUMaHHSA IUIA3MU B TOKaMakax Ta
crenapartopax, (4) chopmyBaTu YSBICHHS MPO CYYaCHUM CTaH CBITOBOI MpOTrpaMu
TEPMOSIIEPHUX JOCIIJKEHb, 11 TEXHIYHI Ta HAYKOB1 MPOOJIEMH 1 EKOHOMIYHI1, €KOJIOT14H1
Ta 0E3MEKOB1 MOKa3HUKHU TEPMOSJIEPHOI EHEPIETHKHU.

[Ticns BUBUEHHS KypCy acHipaHT MOBUHEH 3HAMU:

[lepcniekTUBHI AJi1 EHEPTETUKU PEAKIIi IAEPHOTO CUHTE3Y;

Kpurepii 3aliMmaHHs TEpPMOSIICPHOT PEaKIIii;

®i3uKy NpoIieciB NepEeHECEHHs B TOKaMaKax Ta cTejapaTopax;

HaliBa)xnuBill KOJEKTHBHI IPOLIECH B TOKaMaKax Ta CTejaaparopax;

["on0BHI TeXHIUHI TPOOJIEMHU TOKAMAKIB Ta CTEJIApATOPIB;

ExoHOMI4HI, €KOJIOT1YHI Ta O€3MEKOB1 BJIACTUBOCTI TEPMOSICPHOI EHEPreTHUKHU;
CydacHuil cTaH, HanpsSMKW Ta €BPOIEHCHKY JOPOKHIO KapTy TEPMOSIAEPHHUX
JOCHIIKEHb.

B pe3ynbTaTi BUBUEHHS JUCUUILUIIHU aCIIPpaHT OBUHEH @MiMmu:

e Po3paxyBaTu piBHOBary Ta opoiTH YaCTUHOK y TOKamakKy;

e Po3paxyBaTu eHeprodasaHc TOKaMaKa-peakTopa;

e Po3paxoByBaTH BIaCTHBOCTI CTPYMEHIB MIBUIKUX HOHIB Yy IIA3Mi;

L4 3H3XOI[I/ITI/I XapaKTepHi 9aCTOTH BAXXJIMBHUX KOJIMBAHb IIJIa3MH TOKaMaka,

e (CamOCTIIIHO OTaHOBYBATH Ta BUKOPUCTOBYBATH JIITEPATYPY.

KoHTposie 3HaHB acmipaHTa 3IHCHIOEThCS 33 MOIYJIBHO-PEUTUHIOBOIO CHUCTEMOIO.
3micToBU MOIY/b | BKIItOYae Temu 1-3, 3MICTOBUN MOIYyJbh 2 — TeMU 4—8, 3MICTOBUM
MoIysb 3 —Temu 9—11.



3MICT TA CTPYKTYPA HABUAJBHOI JUCHHUILITHA
3MIiCT HABYAJBHOI AMCIUTLTIHHA

Moayas 1. 3acagu TepMoOsiIepPHOIO CHHTE3y TA MATHITHOI0 YTPUMAHHS IIA3MH.

TEMA1. OCHOBHI OHATTS SIIGPHOTO CUHTE3Y. (2 200.)

IlepcnexTuBHI siAepHI peakiii cuHTe3y. OCHOBHI MIAXOAH 10 YTPUMaHHS
nanuBa. Kputepii 3aliMaHHs TepMOSAEPHOI peakuii sl MarHiTHOrO Ta
IHEPLIIHOrO YyTPUMaHHS.

TEMA 2. PiBHOBara TopoigHoi mia3Mu. (2 200.)

PiBusuns Ipena-Illadpanosa. IlappanoBchKuii 3cyB. MardiTHi KOOpAWHATH.
PiBHOBara acumMeTpu4HOi TOPOiAHOT KOHDIrypartii.

TEMA 3. YTpuMaHHsl YaCTUHOK Y TOPOiIHIM 11a3Mi. (6 200.)
OpOiTH 3apsKEHUX YaCTUHOK Y CUMETPUYHINA TOPOiIHIN MarHiTHIM
koH(piryparii. Heoknacuune nepenecenns. byrcrpen-crpym. Opo6itu
3apsKEHUX YaCTUHOK y CTeJIapaTopi: cynepOaHaHOBI Ta MEePexXiiHI OpOiTH.

HeamOinomnsipaicTh HEOKIIacUUHOT 1M ]y3ii Ta OB’ sI3aHE 3 HEIO EIEKTPUYHE
nosje. EneKkTpoHHuN Ta HOHHUN PEKUMU ITEPEHECECHHS.

Mopayab 2. KosleKTHBHI pouecu B MJ1a3Mi TOKaMaKiB.

TEMA 4. Maruitorigpoaunamiuni (MI'Jl) necriiikocri. (2 200.)

Eneprernunuii npuHiun B aHami31 MI'J[-ctilikoctu. KOHBEKTUBHA HECTIUKICTh
Ta ii kputepii. Banonuuii pisnosug MI'JI-HecTikocTH. [ BAHTOBA HECTIHKICTE,
30BHIILIHS Ta BHYTPILIHS.

TEMA 5. TipuHIr-mMo/ia Ta MarHiTHi OCTpOBH. (2 200.)
®dizuka TipuHr-moau. HeminiliHa quHaMiKa Mar"diTHOro octpoBa. Heokimacuani
TIPUHT-MO/IH.

TEMA 6. AnomanbHe niepeHeceHHs. (4 200.)

CroxacTu3allis MarHiTHOro noJsi. J{peioBi KOIMBaHHS Ta HECTIUKOCTI.
[lepenecenHs yepe3 MarHiTHy TypOyJieHTHICTb. [lepenecenHs yepes
€JIEKTPOCTATUYHY TYpOYJIEHTHICTh. EMIIpUYHI CKEMIIIHIY TEPEHECEHHS.
TpancnopTHi 6ap’epu.

TEMA 7. Heminiiiai MI'I-tioxii. (2 200.)
MarnitHe nepe3aMkHeHHs. [Iungacti konuBanHs. HecTilKICTh 3pUBY.

TEMA 8. ®i3uka HaaATeII0BUX HOHIB. (4 200.)



Jlxepena MBUAKUX HOHIB y TepMOsSAEpHiM mia3mi. DyHKUIA pPO3NOALTY
mBUAKUX HOHIB. CtoxactnyHa nudys3is. MexaHi3Mu BTpaT MIBUJKUX HOHIB.
Anb(dBeHOBI XBWJII B HEOJHOPIAHIN mmia3mi. AJb(BEHIB KOHTUHYYM Ta
anb(BEHOBI BJIaCH1 MOH. AJb(BEHIBCHKI HeCTiKOCTI. DimboH-MOa.

Monayas 3. IIpo0JieMu Ta epCNeKTUBHA TEPMOSIACPHUX TOCIIKEHb.

TEMA 9. AnibTepHaTUBHI KOHIIETIIIT KEPOBAHOTO SIAEPHOIO CUHTEY. (2 200.)
Binkputi nmacTkM Ta 1HII ajJbTEPHATHUBHI CXEMU MAarHITHOIO YTPUMAaHHS.
Inepuiiinuit cunres. [InazmoBuit poxyc. XomoaHui CUHTES.

TEMA 10. Texnomoriuni Ta comianbHi actiekta KTC. (4 200.)

Eneprernunuii 6ananc peakropa-rokamaka. [lapametp . Metoau HarpiBaHHs
I1a3MHy Ta NIATPUMaHHS cTpyMy. [lepcreKTUBHI pexXUMHU poOOTH peakTopa.
bnanker Ta neperBopenns eneprii. [Ipodiema nepioi crinku. useptop.
ExoHOMI4HI, €K0JIOT1YHI Ta O€3MEKOB1 aCIEKTH TEPMOSIICPHOI CHEPTeTUKH.
[TopiBHSHHS 3 IHIIMMU PI3HOBUJIAMHU SIIEPHOI TA HESAEPHOI EHEPTETUKH.

TEMA 11. CyuyacHuii cTaH Ta NEPCIEKTUBU TEPMOSICPHUX JOCIIIKEHb. (2 200.)

JlocsrHyTI mapaMeTpu MPUCTPOIB JIJIsT MATHITHOTO Ta IHEPIIHHOTO yTPUMAaHHS
mazmu. Tokamak ITER. €Bponeiicbka qoposkns kapta 31 3aiicaennss KTC.

CTpyKTypa HABYAJIbHOI IMCUHUILTIHI

Hazsa nexmii JeKii [TpakTruni/ CamocriitHa
ceMiHapH pobota

3micmoenuit modyas 1. 3acadu mepmosadepnozo cunmesy ma MAazHimMHOZ0
YMPUMAHHA RAAZMU.

Tema 1. OCHOBHI OHATTS SAAEPHOTO 2 0 4
CUHTE3Y.

Tema 2. PiBHOBara TopoigHOI IJ1a3MH. 2 2 6
Tema 3. YTpumaHHS YaCTUHOK Y 6 4 14

TOPOIMHIN TIa3Mi.

Pazom 3a 3micmoenuit mooyns 1 10 6 24

3micmosnuii modyne 2. Konekmueni npouecu 6 nia3mi mokamaxie.

Tema 4. MI'JI-HeCTIHKOCTI. 2 2 6
Tema 5. Tipunr-moa Ta MarHiTHI 2 0 4
OCTpPOBH.




Tema 6. AHOManbHE NTEPEHECEHHH. 4 2 8

Tema 7. Heminiitai MI'JI-mroii. 2 2 4
Tema 8. ®13nka HaaTENIIOBUX HOHIB. 4 2 8
Pazom 3a 3micmoenuit mooyns 2 14 8 30

3micmosnuii modyne 3. llpodiemu ma nepcnekmueu mepmosadepHux
00Ci0IHCEHD.

Tema 9. AnbTepHATUBHI KOHIICTIIIIT 2 0 4
KEPOBAHOTO SIJIEPHOTO CUHTE3Y.

Tema 10. TexnoJoriugi Ta comiajibHl 4 2 8
acniektu KTC.

Tema 11. CyuacHuli cTaH Ta 2 0 4
MEePCIIEKTUBH TEPMOSICPHUX

JTOCJTIIKEHb.

Pazom 3a 3micmoenuit mooye 3 8 2 16
Bcwvozo 32 16 70

3aranbauii 00csr: 120 roj., 30kpema: ek — 32 roj1.; mpakTuYHux/ceminapis — 16 rog.,
caMocCTiiHOT po6oTH — 70 rof., KOHCYJIbTAIH — 2 TO/I.

TemMaTHYHNH IJIAaH NPAKTHYHUX TA CeMiHAPCHKUX 3aHATH (16 rox)

Ne Haspa Temu K-1p
rOJIMH
1. | Po3B’s13aHHs 3a7a4 po pIBHOBAry Mjia3Mu 2
2. | Po3B’s13aHH4 3a/1a4 PO yTPUMAHHS YaCTUHOK 4
3. | Po3B’s13aHHs 3a4a4 PO JMHAMIKY MAarHITHUX OCTPOBIB 2
4. | Po3B’s3aHHA 3a1a4 PO aHOMAJIbHE NIEPEHECEHHS 2
5. | Po3B’s3anns 3a1a4 npo HemiiitHl MI'JI-momii 2
6. | Po3B’s3anHs 33724 3 PI3UKU HAATETUIOBUX MOHIB 2
7. | Po3B’s13aHHs 3a7a4 1po eHeprodaiaHc peakTopa 2




CamocriitHa po0ora

Ne HazBa K-1p
TOJINH
1. CamocrTiiina poboTa HaJl 3a1a9aMu 30
2. [TinroroBka g0 HaBYAJIILHUX 3aHITH 40

3anuTaHHA 1)1 caMolepeBipKU

[—

. SIK1 peakuli siI€pHOTO CUHTE3Y € NMEPCIEKTUBHUMU ISl EHEPTeTUKN ?
YoMy nanvBo HarpiBarOTh JI0 CTaHy rapsdoi mia3mMu?

SIxi ymOoBH HEOOX1IHI IS 3aiiMaHHs TEPMOSICPHOI PEaKIIil Py MarHiTHOMY Ta
IHEpIIHHOMY yTpUMaHH1?

4. 1o onwmcye piBusuus [pepa-Illadgpanosa?

5. 1o Take maruHiTH1 kKoopaAuHATU? SIKi MarHiTHI KOOPAUHATH BaM BioM1?
6. Yomy 3pyuHi koopaunatu byzepa?

7. SIk1 TMIIH OPOIT 3apsIKEHUX YACTUHOK y TOKaMaKy BU 3Ha€Te?

8

9.

1

W

Big doro 3anexuts mupuHa apeiioBoi opoITH YaCTUHKHU B TOKaMaKy?
Sk MmoxkHa K1acudiKyBaTH OpOITH YACTUHOK y cTenapaTopi’?
0.5koro € mupuHa cynepbanaHoBoi opoitu? YoMy icHyBaHHS IUX OPOIT €

BAKJIUBUM?

11.5ki pexxuMu HEOKJIACUYHOTO MEPEHECEHH B TOKaMaKy BH 3HaeTe? SKoro €
3aNeKHICTh KOe(ilieHTY HeOKIacuyHOI [u(y31i YaCTUHOK BiJl YaCTOTH 31TKHEHbB?

12. 4k 3aJIe:KUTh BiJl 4aCTOTH 3ITKHEHb KOE(III€EHT HEOKIACHIHOI TU(Yy3ii B
crenapartopi?

13.111o Take nepcneKTUBHI CTEIAPATOPH 1 SIKI HAMIPSAMKH iX PO3pPOOKU BH 3HAETE?

14.Axumu € mxepena eHeprii 1, BianoBiaHo, Tunu MI'Jl-HecTiiikocTeit?

15.Yomy BakIuBI KOHBEKTUBHI HECTIMKOCTI?

16.111o Take cepenHst MarHiTHa sima?

17.Y 4oMy BIIMIHHICTh 30BHIIIHIX Ta BHYTPIIIHIX TBUHTOBUX HECTIMKOCTEH?

18.111o Take TipuHT-MOAM?

19.51ko01 € HenmHiIlHA TUaMika MarHiTHOTO OCTpoBa?

20.11lo Take HEOKJIACUYH1 TIPUHT-MOIU?

21.3a sKuX yMOB BIIOYBA€ThCSI CTOXACTU3AIl1sl MATHITHOTO TTOJIS?

22.5lkor0 MOke OyTH TOIIOJIOT1S MarHiTHOI CHJIOBOI JIiHIT B CcTaIllOHApHI MarHiTHIN
KoH(piryparii?

23.Slxkumu € koedirienTn audy3ii, BUKIMKAHOT MATHITHOIO Ta €IEKTPOCTATHIHOIO
TypOYJIEHTHICTIO?

24 .111o Take BHYTpIIIHI TPAaHCIOPTHI 6ap’epu?

25.11o Take «GKOPCTKICTh MPOo(disIiBY MapaMeTpiB MIa3Mu 1 3 YUM BOHA NOB’s13aHA?



26.11]o Take mUI9acTi KOJIUBAHHS?

27.111o Take HECTIMKICTh 3pUBY 1 YUM BOHA HeOe3neyHa?

28.51k1 MexaHi3MHU HECTIUKOCTI 3pUBY BaM BiJJOMi?

29.11lo pobuthcs 1ist 3amo0IiraHHs HAC1AKaM 3pUBY?

30.10o Take anb(BeHIBCbKUI KOHTUHYYM? SIKMM pIBHSIHHSM BiH ONUCYETHCS?

31.111o BimOyBaeThes Mpu 30y PKEHH] KOJIMBaHb 13 4aCTOTOIO B aJIb()BEHOBOMY
KOHTHUHYYMi?

32.4ki Tunu anb()BEHOBUX BJIACHUX MO/ BU 3HaeTe? SIkumu € X yactoTu?

33.5kum yrHOM 1 Yepe3 iK1 Pe30HAHCH BiI0YBAETHCS 30y IPKEHHS allb()BEHIBCHKUX
HecTilkocTen?

34.11lo Take HecTIMKICTh (PIMIOOH-MO/IU 1 UMM BOHA 30YIKY€ETHCS?

35.51ko10 € dyHKIIISI pO3MOALTY IIBUAKUAX HOHIB 33 EHEPTISIMU?

36.5k 3anexaTh MeXaH13MH 31TKHEHb, IKUX 3a3HA€ IIBUJIKUN HOH, B1J HOTO eHeprii?

37.111o Take CKEMIIHIY Yacy YTPUMaHHs, HABIIIO X CTBOPIOIOTH 1 KU XapakTep
BOHU MalOTh?

38.5ki pexxumMu po3psiAy B TOKaMakax pO3TJIsIal0ThCA SIK IEPCIIEKTUBHI IS
peakropa?

39.5Ixi MeTOAM BUKOPUCTOBYIOTHCS JIJIS HarpiBaHHS TUIa3MHU Ta MiATPUMAHHS CTPyMY
B Cy4aCHHUX TOKaMakax?

40.Y yomy MoisATalOTh B3a€EMHI MepeBaru Ta HeJO0J1KM TOKaMakiB Ta cTeapaTopiB?

41.11o Take mepia CTiHKA Ta sIKi 3 HEIO MOB’sA3aH1 pooaeMu?

42.111o Take TUBEPTOP, HABIIIO BiH CTBOPIOETHCA 1 AKI TEXHOJOTIYHI TPOOIEMH 3
HUM BUHUKAIOThH?

43 .51k 3ano0iraroTh HArPOMAHKEHHIO BAXKKUX JTIOMIIIOK B Tu1azMmi? Hagimo?

44 Slkuit O1aHKeT MJIaHY€E€ThCS B TOKaMaKy-peakTopi?

45.11o Take mapameTp 1 YoMy BiH € BaxXJIMBUM? SIK 11€ BIUIMBA€ HA BUOIP
KoH(piryparii peaktopa?

46.5lkuM YMHOM TUTAHY€ETHCS BiIOMpATH SHEPTito 3 TOKaMaKka-peakTopa?

47.3BiaKku Oy OTPUMYBATUCh MAJIUBO IJIs1 TEPMOSIIEPHOTO peakTopa’?

48.Bi1 40Oro 3aJIeKUTh EKOHOMIYHA €(PEKTUBHICTh TEPMOSIEPHOrO peakTopa’?

49.5lkumu € nepeBaru Ta HEOIIKA TEPMOSIIEPHOT EHEPreTUKH 3 OIS AY €KOJIOT1i?

50.Yu BUTpUMY€E TEepMOsiIEpHA €HEPreTUKA MOPIBHSHHS 3 THIIMMU JIKEPETaMHU
eHeprii 3 nmorysay 0e3nexku?

51.4ki anpTepHatuBHi cxemu KTC Bu 3HaeTe?

52.5Ixi BapianTtu 3aiicaerHs iHepmiitHoro KTC Bam Bijgomi?

53.5Ixum € ctan poOiT 3 inepiiiHnoro KTC?

54.111o Take xonoaHui cuHTE3? AKMM € cTaH POOIT 3 XOJOHOTO CUHTE3Y?

55.51kum € cTaH poOIT 3 MArHITHOTO TEPMOSIJIEPHOTO CUHTE3Y 1 K1 PEKOP/IHI
napameTpu 0yJio 10CATHYTO?

56.111o nnanyerbes 3aiiicHuTH B Tokamaky [TER?

57.51xo10 € eBpornericbka 10pokHA Kapta 31 3a1icHenHs KTC?

58.111o Take DEMO Ta IFMIF?



3anuTaHHA 10 3aJIKy

1. TlepcrieKTUBHI JUIsl EHEPreTUKU peakuii sipepHoro cuntesy. Iliagxoau no

yTPUMAaHHS TepMOsiiepHOro nanuea. Kpurepii 3aiiMaHHs TEPMOSAIEPHOT peaKiii.

PiBHOBara TopoigHO1 MmiIa3mu.

MarsiTHi1 KOOpJIUHATH.

OpOiTH 3apsIPKEHUX YACTUHOK Y TOKAMaKy.

OpOiTH 3apsKEHUX YaCTUHOK Y CTeJIapaTopi.

HeoxknacuyHe nepeHeceHHs B TOKamMaKxy.

HeoxnacuuHe nepeHeceHHs B cTeiaapaTopi.

[lepcniekTuBHI CTENapaTOpH.

9. Eneprernunuii mpunnun ta MI'J[-HecTiiikocTi.

10. TipuHr-MoaM Ta MarHiTH1 OCTpoBU. HeokmacuuH1 TIpUHI-MOAM.

11. dpetipoBa TypOyaeHTHICTh Ta BHYTPIIIHI TpaHCIOPTHI 6ap’epu. XKopcTkicTh
npo(dis1iB mapaMeTpiB MIIA3MH.

12.1Tun4acTi KOJTUBaHHS.

13.HecriiikicTh 3puUBY Ta 3amo0iraHHs ii HaCiAKaM.

14. AnbBeHIBCbKUI KOHTUHYYM Ta MO0 BIACTUBOCTI B TOKaMakKax Ta
crenaparopax. [lornmuHanHs eHeprii KOHTUHYYMOM.

15.AnbdhBeHIBCHKI BJIaCHI MOJIU Ta iX 30yHPKEHHS MIBUJIKAMHA HOHAMMU.

16.Di160H-HECTIMKICTb.

17.11IBuaki HOHU B TEPMOSIIEPHIN TI1a3Mi: KYJIOHIBChKI 31TKHEHHS Ta QyHKIIIS
PO3IOILTY.

18.CroxactuyHa audy3is NIBUIKUX HOHIB Ta 1HII MEXaHI3MHU BTparT.

19. AnbrepnatuBHi cxemu KTC. Xomoauuii cuares.

20.Inepuiinuii KTC: migxonu 10 31HCHEHHS Ta Cy4aCHUN CTaTyc.

21.Eneprerununuii 6amanc peakropa-tokamaka. Ilapamerp f.

22.1lepCrieKTUBHI PEKUMH PO3PSIAY B TOKAMaKy-peaKTopi.

23.Metoau HarpiBaHHs UIa3MU Ta MiATPUMAHHS CTPYMY B CY4aCHUX TOKaMaKax.

24 Ilepia ctinka. /luBeprop. bnanker Ta nepeTBOpeHHs €HEprii.

25.EXOHOMIYHI, €KOJIOT14HI Ta OE3MEKOB1 ACTIEKTH TEPMOSIIEPHOI €HEPTeTHUKHU.
[TopiBHSIHHA 3 IHIIMMH PI3HOBUAAMH SIIEPHOT Ta HESIIEPHOT EHEPTEeTUKH.

26.Tokamak ITER. €Bponelicbka qopoxHs kapta 31 3aiiicaennss KTC.

NN WD

dopMa KOHTPOJIIO 3HAHDb acHipaHTAa

OcHOBHOIO (HOPMOIO ITOTOYHOI'O KOHTPOJIIO 3HAHb € MPOBEIEHHS MOJYJIBHUX
KOHTPOJBHUX POOIT. 3a pe3yJbTaTaMd 3-X MOJYJBHUX KOHTPOJIBHHX pOOIT
BUBOJIUTHCS OCHOBHA OITIHKA, SIKa MEPEeBOAUThLCSA y peiTuHToBl 6anmu (0-20 OGamniB 3a
MOJYJIbHY KOHTPOJbHY poOO0TYy). [lo HUX AomaioThes Oanu 3a pe3ysibTaTaMu
ckiananns 3aiiky (0-40 Gamnis).

[IIkama omiHoBanus: HarjoHansHa Ta ECTS
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10.

11.

12.

13.

14.

15.

Cywma OaiB 3a BCi BUIU Ominka | OmiHKa 3a HALIOHAJIBLHOIO IIKAJIOK IS

HaBYAILHOT JISIILHOCTL ECTS 3aITIKY
90-100 A
82—-89 B
74-81 C 3apaxoBaHO
64-73 D
60-63 E
35-59 FX HE  3apaxOoBaHO 3  MOXKJIMBICTIO

IOBTOPHOI'0 CKJIaAaHH

0-34 F HE 3apaxoBaHO 3  OOOB’S3KOBUM
HOBTOPHHMM BHBYCHHSIM JTHCIHUILTIHHI
Jlirepatypa
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