MuHMCTEPCTBO Hayku 1 BbicLlero obpasoBanunsa Poccuiickon denepaumm
dhenepanbHoe rocygapcTBeHHoe BlompkeTHoe obpasoBaTenbHOe yupexaeHue
BbiCLLUEro obpasoBaHus
«CaHkT-lNeTepbyprckmii rocygapCTBEHHbIN YHUBEPCUTET MPOMBbILLIEHHBLIX TEXHOMNOMMIN U AM3arHa»
(cnerynta)

YTBEPXOAIO
Owupektop BWT3

P JOK¥MENT MOITICAR
seliles WTEKTPOHHON MOIMHCERY

CEEJEHHH O CEFTH#BEEATE 30

Coprwfumar:  Td 1 8hERS brie b & 7wl T W7 1RS TE R
Eraessn:  hywwwen [lase Hasamunpennm
Jelrreameoem: ¢ 11824120 nn 41124122

Paboyasi nporpamma AUCUMUNUHBI

| B1.0.32 | BeepeHue B cneumansHoOCTL
Y4eObHbI NnaH: SroC3++b1303013T-1_21-14.plx
Kadpeapa: I 21 | TennocunnoBbIX YCTAHOBOK U TENMOBbLIX ABUraTenemn

HanpaBneHme NOoAroToBKU:

(cneunansHocTs) 13.03.01 TennoaHepreTuka 1 TennoTexHmka

Mpodunb NOAroTOBKM: OHepreTurka TEMNNOTEXHOMOMNM
(cneunanmsaums)

YpoBeHb 0bpa3oBaHus:  Hakanaepuat

dopma obyyeHus: OYHasi

MNMnaH yye6HOro npouecca

KoHTakTHa ]

CemecTp A pabora Cam. | Kowtpons, Tpynoé dopma

(kypc ans 3A0) pabota uac. MKOCTb, | MPOMEXYTO4HOM

TNekuuum 3ET aTTecTauum
1 ML 34 37,75 0,25 2 3auer

Pra 34 37,75 0,25 2
VToro Yl 34 37,75 0,25 2
PrAa 34 37,75 0,25 2

CaHkT-lNeTepbypr
2021



Pabouas nporpamMmma AMcUMNMHBLI COCTaBEHa B COOTBETCTBUM C heaeparnbHbiM rocyaapcTBeHHbIM 0b6pa3oBaTesbHbIM
CTaHOapToM Bbicllero obpa3oBaHWs No HanpaeBneHuto noarotoBku 13.03.01 TennosHepretTvka U TennoTEXHUKA,
yTBEPXAEHHBLIM Npuka3om MuHucTepcTBa obpasoBaHusa n Hayku Poccuiickon degepauun ot 28.02.2018 r. Ne 143

CoctaButens (u):
cTapLuummn npenogasartenb JlnnaToB M.C.

Ot kadenpbl cocTaBUTENS: 3nobuH B.T.

3aBegyowmn  kadenpon TennocunoBbiX YCTAHOBOK W
TEennoBbIX ABUraTenemn

Ot BbINycKatoLleln kadeapsbi: CmopoawnH C.H.
3aBenyownii kacbeapon

MeToanyeckun otgen: CmupHoBa B.I'.



1 BBEOEHUE K PABOYEW NPOrPAMME OUCLUMNIUHBI

1.1 Uenb aucumnnuubl: CdopmupoBatb Yy cnywaTenen obuwiee npeacTtaBfieHMe O ChneumanbHOCTU
«TennosHepreTmka 1 TENIOTEXHMKA.

1.2 3agaum gcuMNInHbLI:

+ [laTb XapakTepucTuKy COBPEMEHHOIO COCTOSIHUSI MUPOBOW SHEPreTukn, OTEYECTBEHHOW JHEPreTukn u
3HepreTuyeckoro komnnekca CaHkr-lNetepbypra.

* [laTb MCTOpMYECKMA IKCKYpC B npobnemy aHeproobecneyeHuss noTpebHOCTEN pasBuTUS 4YenoBedecKomn
UMBMIM3aLMK.

* WNsyuntb aTanbl pas3BuTMA NapoCUMOBOro, rasoTypOUHHOrO, NaporasoBoro, KoTenbHOro obopyaoBaHus,
ABuraTenen BHyTPEHHEro CropaHms.

* [lo3HakomMuTb criywlatenem C COBPEMEHHbIM COCTOSHMEM BOMpoca MupoBoro 6anaHca nepBUYHbIX
3HEpPropecypcoB: yrneBoAOPOAHbIX UCKOMAeMbIX TOMMMB, MMPHOIO atoMa, BO30OHOBNSAEMbIX MCTOMHUKOB 3HEPTMN.

» PaccmoTpeTb NpobnemMbl 1 MeToAbl 3aLlLMTbl OKpY>KaloLLen cpefbl OT BO3AENCTBUSA dHEPreTU4EeCKMX 0ObEKTOB.

» [lo3HakoMUTb cnywarenen C NepcrnekTUBHbLIMU HaMNpaBliEHUSAMU Pa3BUTUSA COBPEMEHHOW 3HEPreTUKM:
BO30OHOBMsieMas aHepreTvka, OWO3HepreTuka, BOOOPOAHAs 3JHepreTuka, ynpaBnAsieMbli TepMOSAEPHbIA CUHTES,
COJTHEYHbIEe SHEepPreTMyYecKkne CNyTHNKK, NTYHHAs 3HepreTuyeckas cuctema u gap.

1.3 Tpe6oBaHusA Kk NpeaBapuTeNbHOM NOAroTOBKe 06y4aloLerocs:

MpepBapuTenbHas NOAroToBKa npegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3YYEHUN OUCLUUMIINH:
OucumnnuHa 6asmpyeTcst Ha KoMNeTeHUUSX, COOPMUPOBAHHLIX HA NPeAbIayLLEM YPOBHE 0Opa3oBaHusS.

2 KOMMNETEHUMN OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

OlNK-3: Cnocob6eH geMOHCTpUpOBaTb NPUMEHEHNE OCHOBHbIX CMOCOOOB Nony4YeHusi, npeobpasoBaHus,
TpaHCMopTa M UCMOJNIb30BaHUA TENJOThI B TEMJIOTEXHUYECKUX YCTAaHOBKaxX U cuctemMax

3HaTb: OCHOBHblE CMOCOObLI MoMny4eHusi, Npeobpa3oBaHNs, TPAHCMOPTa U UCMONb30BaHUS TEMMOThl U 3NEKTPUYECKON
3HEepruw.

YMeTb: NOHMMAaTb OCHOBHbIE 3AKOHbI CbVISVIKI/I, XUMUN NMPUMEHUTENTBHO K TenJio3HepreTn4ecknmM npoueccam nony4vyeHusa
TENJ0BOW U SﬂeKTpI/l‘-IeCKOVI SHEepruun.

BnapeTtb: HaBblkamu NPpUMEeHEeHNA OCHOBHbIX crnocob6os nony4yeHua, npeo6pasoBaHV|;|, TpaHcnopTa U Ucnosfib3oBaHUA
TENJ10Tbl B TEMNJTIOTEXHNYECKNX YCTAHOBKAxX N CUCTEMAX.




3 PE3YJIbTATblI OBYYEHUA NO ANCUUNIUHE

HaumeHoBaHWe 1 cogepxaHune pa3genos,
TEM U y4eOHbIX 3aHATUI

CemecTp
(kypc gns 3A0)

KoHTakT
Hasi
pabota

Tlek.
(4achbl)

CP
(vachb)

MHHoBaL.

dopmbI
3aHATUN

dopma
TekyLlero
KOHTpOnA

Pasgen 1. O630p COBPEMEHHOIO COCTOSAHUSA
MMPOBOM 3HepreTuku, OTEYEeCTBEHHOM
3HEpPreTUKn M SHEpPreTU4ecKoro Komrmrekca
CankTt-lNeTepbypra.

Tema 1. Knaccudumkaums TUMOB
anektpoctaHumi: TOC (KBC, T3L), ASC,
AC, MNd3C, lNeoT3C, CBC, B3C, IA3C.
Mnan FO3NMPO, Tennodukauma B Poccuum.
OHeproMallnHOCTPoOUTENbHbIE "
KOTNOCTpOUTENbHbIE npegnpuaTus B
Poccun. Tennosble ceTun.
LleHTpanu3oBaHHasi 1 geueHTpanu3oBaHHas
CUCTEMbI TEMMNOCHabXeHUs.

Tema 2. CocCTOsiHME  3HEPreTMYEecKoro
Komnriekca CaHkT-lNeTepbypra.
OnekTpocHabxeHue. TennocHabxeHwe.
TonnusocHabxeHue.

Paszgen 2. WcTopus BO3HWKHOBEHMA
3HEPreTuKM.

Tema 3. [llepBble WwarM 4YenosevecTBa.
BogsHoe koneco, waayd, sonunun NepoHa,
napoeasi MaluHa. M3obpeTtaTtenn napoBbiX
MawunH: epoH, a
ManeH, T. Cesepu, T. HblokomeH, U.U
Mon3yHos, K. Yartr, 0. 3BaHc,
P. Tpesutuk, [. CredeHcoH, E. n M.
YepenaHoBbl, P. ®ynToH.

Tema 4. CraHoBneHne u  passuTue
3HepreTuku. lNMosiBrNeHne TennoTeXHU4EeCKMX
Hayk. YuyeHble TennotexHukn: . Bnak, C.
KapHo, M. B. JlomoHoOCOB.
MapoBble TypOMHbBI. Y4eHble 1 KOHCTPYKTOPbI
napoBbIx TypbuH: . laBansb, Y. MNapcoHc, O.
Pato, I'. Uennu, 4. Keptuc, A. Ctogona.
AKTVBHbIE, peakTUBHbIE MapOBble TYPOWHbI.
KoHaeHcauuoHHble TYpOWHBI,
TennogukaunoHHble TypbuHbl ¢ oTbopamm
napa, NnpoTnBoAaBneH4Yeckne TypouHbI.




Tema 5. KotenbHble arperatbl AN nonyYyeHus
napa wnu ropsader BoAbl. KapoTpybHble,
BOAOTPYOHbIE KOTNbI. Pa3Butne KoOTenbHOro
obopynoBaHus. M3obpeTtaTtenu n
pa3paboTunkm koTensHoro obopynosaHus. B.I.
Lyxos, J1.K. PamauH, B.B. lNomepaHLes.

Tema 6. PasButune rasoTypobuHHOro
obopynoBaHus. M3obpeTtaTtenu n
pa3paboTunkm razoTypbuHHOro obopyaoBaHus.
H.E. Xykosckuin, INM.0. KyamuHckun, B.®. Puc,
A.lN. TohnuH. AgOUTUBHBIE TEXHOMOMMN.

Tema 7. Passutne naporasoBoro
obopyaoBaHus. M3obpeTtaTtenu n
paspaboTunku napora3oBoro 0bopyaoBaHUS.
A.H. NoxkuH, C.A. Xp1ucTmaHoBn.

Tema 8. PasButue gsuratenen BHYTPEHHErO
cropaHuda. W3obpetatenn u paspaboTymnkm
aBuratenen BHyTpeHHero cropaHus. H. OTTo,
P. Ousenb, .B. TpuHknep. asonopluHeBble
3neKkTpocTaHunn. TennoBble 3neKTPoCTaHUmK:
KOC 1 T3L,. Y. P3HKUH.

Pasgen 3. MwupoBon 6anaHC TOMMMUBHBLIX W
BO30OHOBNSIEMbIX 3HEPrepecypCcos.

Tema 9. MwupoBor ©0anaHC TOMMAMBHBIX W
BO306HOBNSAEMbIX 3HEepropecypcos.
YrnesogopoaHasa aHepretuka (yronb, HedTb,
ras), aTomMHasi 3HepreTuka, BO30OHOBRsiemas

aHepreTmka (c ncrnonb3oBaHNeM
rMOopopecypcos, BETPOBOM, COJTHEYHOW,
reoTepMarsbHOi, MPUIMBHOMN, aHeprum,
6uoTonnuea).

Tema 10. CtpaHbl, ¢ 0cobbiMM MPMPOAHBIMM
BO306HOBNSIEMbLIMU 3Heropecypcamu:
Hopserusa, Ncnanaus, Maparean.

Paspgen 4. 3awuTa okpyxatollen cpefbl OT
BO3AENCTBMSA  3HEPreTM4yeckux  OOBLEKTOB.
lMepcnekTUBHLIMKM HaNpaBfeHUSMU Pa3BUTUS
COBPEMEHHOW 3HEPreTUKN.




Tema 11. Buabl U NUCTOYHWUKN 3arpsasHeHUin
OoKpyxatoLen cpegbl (0OOBbEKTbI 3HEPreTUKM,
NPOMbILLIIEHHbIE MPEeAnpUATUS, TPaHCMOopPT,

cenbckoe X035ACTBO,
KOMMYHarnbHO-6bITOBOM CeKTop).
XapakTepucTuku nblnerasoBblX

3arpasHuTenen Bosgyxa. Knaccudumkauums
BOA W CBOWCTBA  BOAHbIX  CUCTEM.
Knaccuduvkaums npOMbILLNIEHHBIX OTXOAO0B
(Mo). OHepreTu4yeckoe 3arpsiaHeHne
oKkpyxkawuwen cpegbl. MeTogbl  3awmThl
oKpyXawLlen cpedbl OT MNPOMbILUSIEHHbIX
3arpssHeHmn.  Knaccudpmkaums cnocobos
OYUCTKM CTOYHbIX BoA. MeTtoabl 3awuThbl
OKpyXaloLlen cpeabl OT 3HEepreTU4ecKmx
BO34ENCTBUN (anexTpodunbTpbl ToU,
CaHUTapHO-3aLUNTHbIE 30HbI)

Tema 12. MepcnekTuBbl pasBuTUA
COBPEMEHHOW 3HEepreTukn. JHepreTnyeckme
peBooLMM YyenoseyecTsa. Opa
anektpudectea. M. ®apagen, H. Tecna, T.
OoucoH. Opa aTtoMHoW  3Heprun. M.
CknopgoBsckasi-Kiopn, A. OuHWTENH, 3.
®epmn, U.B. Kypuatos, H.A. [Jonnexans.
B.N. BepHaackun o nepexoge 6uocdepsl B
Hoocdhepy. [lepcnekTvBHblE HanpasneHus
pa3BuTUA COBpPEMEHHOWN 3HEpPreTuKu:
BO300OHOBNsiIEMas 3HepreTuka,
BuosHepreTnka, BOAOPOAHAA 3dHepreTuka,
ynpaBnsembli  TEPMOSOEPHbIN CcuHTE3
(MexgyHapoaHbIn TepMosAEepPHbIN
aKcnepuMeHTanbHbln  peaktop — ITER),
Kocmuuyeckass ~ sHepreTuka:  COJIHEYHblE
aHepreTnyeckue CMYTHUKM, nyHHas
aHepreTndeckaa cuctema n gp. . Mack —
pa3paboTynk HOBEWMLLMX 3HEPreTUYEecKUX U
KOCMUYECKMX TEXHOSOTUIA.

UTtoro B cemecTpe (Ha kypce ansa 3A0)

4,75

KoHcynbTaumm n npoMexxyTovHas
atTectauusa (3aver)

34

37,75

0,25

Bcero koHTakTHasa pa6orta u CP no
OUCLUNIIMHE

34,25

37,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTvpoBaHue y4eGHbIM NiaHoOM He NpedycMOTPEHO

5. ®OH OLIEHO4YHbIX CPELCTB AN NPOBEOEHUSA NMPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHue nokasaTtenen, KpUTepueB U CUCTEMbI OLlEHUBaHUA pe3ynbTaToB o6y4eHus

5.1.1 NMoka3aTenun oueHUBaHUA

Kon HanmeHoBaHWe oLEeHOYHOro
MokasaTenu oueHnBaHWs pesynbTaToB 00y4YeHus
KOMMeTeHUumn cpenctea

1. WmeeT npegctaBneHve 06 oObektax, Buaax 3apavax
npodeccrnoHanbHon gesaTensHocTn Gakanaspa.

OnK-3 2. OO6bsicHsieT OCHOBHbIE  3aKOHbI  MpoTekatolme npoueccax|1.  Bonpochl YCTHOro
NOnyyYeHUs: TENMOBOM U 3NEKTPUYECKON IHEPTUN. cobecenoBaHus.
3. [leMOHCTpUpYeT 3HaHUS O crnocobax nonyvyeHus, npeobpasoBaHus,
TPaHCMNOPTUPOBKM U UCNONb30BaHUS SHEPTUN.




5.1.2 Cuctema v Kputepum oLeHMBaHUA

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTU KOMMNETEHLIMIA

LLikana oueHnBaHuA
YcTHOe cobecenoBaHue MucbmeHHasn paboTa

O6yuatowmmca cBoOOAHO U YBEPEHHO
onepvpyet WuHdopmaLmen, 3HaeT Bce
OCHOBHble MeToAbl pelleHus npobnem,
npeaycMOTpeHHble y4ebHOM NporpaMmmon;
OPUEHTMPYETCS B OCHOBHbIX MOHATUSX,
TepMMHax W onpegeneHusax u3yvyaemomn
ANCUMNANHBL. 3HaeT TUMWYHbBIE OWKNBKM M
BO3MOXHbIE CMOXHOCTM MPU peLLeHnn TON
M MHOWM npobnembl n cnocobeH BbiOpaTb
N 3PPEKTUBHO NPUMEHUTL TOT UM UHOWN
afleKkBaTHbI MeToL peLUeHnsT KOHKPEeTHON
npo6nemsi. CnocobeH nerko
3auTeHo OpUEHTMpPOBATbCA MpU  BUAOU3MEHEHUN
3afaHus, ucnonb3yeT B OTBETE Marepwan
y4ebHon nntepartypsbl, npaBuUIIbHO
o6ocHoBbIBAET npuHATOE peLueHue,
BNnageet PasHOCTOPOHHWMW HaBblkaMu U
npuemamu pellennst 3agad. ObyyaroLmiics
OEMOHCTPMPYET MNpaBUSIbHOE MOHMMaHWe
yCnoBus 3agayn, Bblbopa Hy>XHbIX 3aKOHOB
n dopmyn pgnsa ee pelweHna. Ymeet
NPUMEHSITb MaTeMaTUYeCcKMin annapart ans
peanu3auMmM nnaHa peweHus 3agayn.
Monyuun npaBunbHLIA OTBET U MOXET ero
WMHTEepnpeTnpoBaThb.

Ob6yuvatowmmnca gonyckaetT npu OTBETE Ha
3a4eTe CyLLEeCTBEHHbIE OLLUMOKM U HE MOXET
YyCTpaHWTbL WX [axe noa pyKoBOACTBOM
npenogasarens. He obnapaert
AOCTaTOYHbIM ypOoBHEM 3HaHuSA
avcumnnuHbl.  noxo opueHTnpyeTca B
OCHOBHbIX MOHATUSAX W onpedeneHusx;
NnoXo 3HAKOM C OCHOBHOW NMTepaTypoMn.
He cnocobeH npogomxuTb 0OyyeHne 6Ge3
[ONONHUTENbHBIX 3aHATMI. OByyatowuincs
He cnocobeH wu3naratb  MaTepuan
nocrnegoBaTesnbHo, gonyckaet
CyLleCTBEHHble OLIMOKM, HeyBEepeHHO C
oonbwyMKM  3aTPYAHEHUAMU  BbINOMHSAET
npaktuyeckoe 3agaHue. OOGyvarowwmiics
BHMKaeT B CMbICT YCMOBWS  3ajauu,
NnoHUMaeT NnaH ee pelleHus, odHaKo, He
MOXET B MNOSIHOM Mepe C MNOMOLLbIO
mMaTeMaTU4yecKoro annaparta peanu3oBaTtb
ee peLleHue.

He 3ayTteHo

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6XoAMMbIe ANSl OLeHKN 3HAaHUNA, YMEeHUN,
HaBbIKOB U (UNK) ONbITa AeATeNIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKy BONpoCcoB

Cemectp 1

CocTosiHMe TennoaHepreTudeckoro komnnekca CaHkT-Netepbypra.

CocTosiHue TonnmeHoro komnnekca CaHkT-INeTepbypra.

KpyrHble 0Te4YeCTBEHHbIE 3HEPreTUKN (YYEHbIE, UHXEHEpDI).

|/|CTOpI/lF| BO3HUKHOBEHUNA SHEPIreTUKn. OcBoeHue orHs, 3Heprmun BoAbl, BeTpa, napa.

Buorpadua n Bknag ApxmMmeaa B pasBuTUE TEXHUKN.

Buorpadumsa n Bknag NepoHa AnekcaHapUCKOro B pasBuTUE TEXHUKM.

Buorpaduma n Bknag . NaneHa B pasBuTue napoBbiX MaLUnH.

[N |R]|W|IN]|F-

Buorpadous v sknag T. CeBepu B pa3BuTie NapoBbIX MaLUVH.




9 Buorpadwmsa n Bknag T. HblokoMeHa B pa3BuUTME MapOBbIX MaLLVH.

10 Buorpadums v sknag U.W. NonsyHoBa B pasBuTne napoBbiX MaLUuH.

11 Buorpadwmsa n Bknag k. YaTTa B pa3BuTME NAapOBbIX MALLVH.

12 Buorpadmsa n Bknag O. OBaHca B pa3BUTME TEXHUKN 1 TpaHCMnopTa.

13 Buorpadwms v Bknag P. TpeBuTuka B pa3BuTMe NapoBOro Asuratens, napomMoouns n napososa.
14 Buorpadums u Bknag Ix. CtedeHCoHa B pa3BuTne NapoBO30CTPOEHNS.

15 Buorpadmsa n Bknag M. n E. YepenaHoBbix B pa3BuTre NapoBo3oB B Poccun.

16 Buorpadus un Bknag P. dynTtoHa B pa3Butne MOPCKOro TpaHcnopTa.

17 Buorpadumsa v sBknag [x. bnaka B passutue Hayku.

18 Buorpadumsa v Bknag C. KapHo B pa3BuTue Hayku U aHEpreTuku.

19 Buorpadumsa v sBknag M.B. JlomoHocoBa B pasBuTune Hayku.

20 WcTopus pa3sutus napoBbix TypouH B XIX — XXI Bekax.

21 Brorpadus n Bknag I. JlaBans B pa3suTre napoBbIX TYPOVH.

22 Buorpadumsa n Bknag Y. MNapcoHca B pa3sntre napoBbiX TYpOWH.

23 Brorpadms n Bknag O. PaTo B pa3BuTre NapoBbIX TYPOVH.

24 Buorpadwms v Bknag I'. Liennu B pazsutre naposbix TypouH/

25 Buorpadumsa v Bknag M. Keptuca B pa3sutme napoBbIxX TYpOuH.

26 Buorpadmsa v Bknag A. CTogonsl B pa3BMTue Te0pUN NapoBbIX U ra3oBbiX TYPOWH.
27 VcTopusi pasBuTust KOTENbHOTO 060PYAOBaHUS.

28 Buorpadumsa v sBknag B.IM. LLyxoBa B pa3BuTUE KOTIOB Y apXUTEKTYPbI.

29 UcTopus pa3sutus razotypbuHHoro o6opyaoBaHus.

30 Buorpadusa v sBknag H.E.2KykoBckoro B passutme ruapoasapognHaMmku.

31 Buorpadusa v sknag N.[. KyamuHckoro B passutue Kotnos u M TY.

32 ALOVTUBHbIE TEXHOMOTUN.

33 WcTopus pa3sntusa naporasoBoro o6opygoBaHums.

34 M3obpeTatenu n pa3paboTynkm naporasoBoro o6opyaoBaHus.

35 UcTopus pa3sutus asuratenemnt BHyTPEHHEro CropaHus.

36 Buorpadumsa un Bknag H. OTT0 B pa3suTue aBuratenen BHyTPEHHErO CropaHus.

37 Buorpadusa v Bknag P. [lnsens B passutue gsuratenen BHyTPEHHEro CropaHus.

38 Buorpadus v Bknag P. [lnsens B pa3sutue gBuraternen BHyTPEHHEro CropaHus.

39 Buorpadus v Bknag M. TpuHknepa B pa3BuTue aBuraTenen BHYTPEHHEro CropaHusl.
40 ["a3onopLUHeBbIe 3MeKTPOCTaHLUN.

41 Knaccudumkaums 1 ycTponCcTBO TEMNMOBbIX 3N1EKTPOCTaHLUN.

42 Brorpadums v Bknag Y. PeHknHa B TEXHWYECKYI0 TEPMOANHAMUKY U TEOPUIO TEMMOBbLIX 3NEKTPOCTaHLUN.
43 | Twnbl aNeKTPOCTaHUMI U UX A0NN B MMPOBOM dHeprobanaHce.

44 CocTosiHMe 1 NepCcneKkTMBbI Pa3BUTUSE MUPOBOW YreBOAOpPOoAHON 3HepreTuky (TAC).
45 |CocTosiHMe 1 NepcrnekT1Bbl pa3BUTUS MUPOBOWN aTOMHOM aHepreTukn (ASC).

46 CocTosiHMe 1 NepcnekTBbl pasBnTus MMpPoBOKW rmapoaHepreTukmn (FAC).

47 CocTosiHMe 1 NepcneKkTMBbl pa3BUTUSi MUPOBOW BeTpoaHepreTukn (BAC).

48 |CocTosiHMe 1 nepcnekTnBbl pa3BUTUS MUPOBOW ConHevHow aHepreTuku (C3C).

49 CocTosiHMe 1 NepcneKkTuBbI pasBUTUS MMPOBOKM reoTepmMarnbsHon aHepreTukn (MfeoTAC).
50 CocTosiHMe 1 NepcnekTuBbl pasBnTUa MMpoBoKr 6rnoaHepreTukn (bnoT3C).

51 Hopserus - cTpaHa ¢ 0cobbiM1 BO30OHOBMSAEMbIMU MPUPOAHBLIMU PECYPCAMU.

52 Wcnangus - ctpaHa ¢ 0cobbiMM BO30OHOBSAEMbIMU MPUPOAHBLIMU PECYPCAMU.

53 Mapareau - cTpaHa ¢ 0cobbiMM BO30O6HOBNSIEMbIMU NPUPOAHBIMU pecypcamu.

54 Knaccudurkaums BuaoB 3arpsisHeHUs: OKpyKatoLLen cpeqbl.

55 3arpsisHeHUs1 OKpyKatoLLen cpeabl OT 06 LEKTOB SHEPreTUKM.

56 |XapaKkTepuCTUKM NblNerasoBbIX 3arps3HUTENel Bo3ayxa.

57 Knaccudukaumsa Bog U CBOMCTBA BOAHbLIX CUCTEM.

58 Knaccudurkaums npoMbILLNEHHbIX OTXOA0B.

59 MeToabl 3aWuThbl OKpYXKatoLlen cpedbl OT NPOMbILLMIEHHbIX 3arpA3HEHUI.

60 MeToab! 3awwnThl OKpyXatoLLlen cpefibl OT SHEPreTUYECKUX BO3AENCTBUN.

61 OHepreTu4eckne peBonoLMN YeNoBE4YECTBA.

62 Opa anekTpuyecTBa. buorpadus n Bknag M. ®apages B HayKy 06 anekTpomarHeTusme.
63 Opa anekTpuyectea. bruorpadwms n Bknag H. Tecna B aNeKTPOTEXHUKY.




64 Opa anektpudectsa. buorpadusa v Bknag T.OanCoHa B TEXHUKY.

65 Opa atomMHow aHepruun. buorpadus n sknag M. Cknogosckon-Kiopu B Hayky.

66 Opa atoMHon aHeprun. buorpadusa n Bknag A.OVHLWITENHA B HaYKY.

67 Opa atoMmHon aHeprun. buorpadusa n Bknag 3. PepmMu B HayKy Y TEXHUKY.

68 Opa atoMHon sHeprun. buorpadus n Bknag U.B.KypuaToBa B aToOMHyt0 3HepreTuky n oéopoHy CCCP.

69 Opa atoMHow aHepruun. bruorpadus n Bknag H.A. [lonnexansi B aTOMHY 3HEPreTuky.

70 OHepreTuyeckas peBosiiouusa NOCTMHAYCTpManbHO-HoocdepHOro Tuna. buorpadusa n yuenne o Hooccepe B.U.
BepHaackoro.

71 lMepcnekTMBHbIE HANPaBNEHNSI PA3BUTUSA COBPEMEHHON SHEPTrETUKMN.

72 BopgopogHas aHepreTuka.

73 YnpaBnsieMbln TepmosigepHbi cuHtes (YTC).

74 MexayHapoaHbIn TepMOsiAEPHbIN 3KcnepuMeHTanbHbIn peaktop (ITER).

75 BonbLwor aHapoHHbIn konnanaep (BAK).

76 KocMuyeckas aHepreTvka: CONHEeYHble 3HepreTuieckne CnyTHWKK, NlyHHasa 3HepretTuyeckas cuctema.

77 M. Mack — pa3apaboTymk HOBENLLNX SHEPreTUHECKUX N KOCMUYECKNX TEXHOMOTUNA.

78 CocTosiHMe 1 NepCneKkTUBbI Pa3BUTUSI OTEYECTBEHHOW SHEPreTUKM.

79 TennoBble aneKkTpuyeckne ctaHumm B Poccun n 3a pybGexxom.

80 ATOMHbIE aneKkTpuyeckne ctaHumm B Poccun n 3a pybexxom.

81 M'vaopoanekTpocTaHumm B Poccuu n 3a pybexom.

82 MpunuBHble anekTpuyeckme ctaHuum B Poccunm n 3a pybexom.

83 eoTepmanbHble anekTpuyeckne ctaHumm B Poccun n 3a pybexxom.

84 ConHeyHble anekTpuyeckune ctaHumm B Poccum n 3a pybexom.

85 BeTpoBble aneKkTpuyeckne cTaHumm (dnNeKTpoycTaHoBKM) B Poccun u 3a pyGexom.

86 'vapoakkymynupytoLime anekTpocTaHuum B Poccun n 3a pybesxxom.

87 CpaBHUTENbHbIE XapaKTEPUCTMKN SHEPreTUYECKOro Komnekca Poccnm n TeXHUYeCkn pasBuTbiX CTpaH 3a
nocrnegHue 30 nert.

88 VcTopus passutmst oTedecTBeHHON Tennodukaumm B XX-XXI Bekax.

89 Mnan FTO3JIPO.

90 MpounssoaunTenu naposbix TypbuH B Poccumn 1 3a pybexom.

91 MpownssoanTenu kotenbHoro obopyaosaHusa anst TAOC u koTenbHbIX B Poccuu n 3a pybexom.

92 MpownssoanTenu rasotypbuHHoro obopyaosaHus B Poccum u 3a pybesxom.

93 MpoussoguTtenu rmgpoTypbuH B Poccun 1 3a pybexom.

94 Mpouna3soanTenn NPOMBbILLIEHHbIX 3NeKTporeHepaTopoB B Poccum n 3a pybexom.

95 MpownssoanTeny Npeam3onupoBaHHbIX TPy Ans TennoBbIx ceTen B Poccun u 3a pyGexom.

96 HeueHTpanuaoBaHHoe TennocHabxeHne B Poccum 1 3a pybexom.

97 CocTtosiHne anekTpoaHepreTudeckoro komnnekca CaHkt-lNetepbypra.

5.2.2 TunoBble TeCTOBbIE 3aaHNA

He npeagycmoTpeHo.

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afAaHus (3apayn, Kemchbl)

He npegycmoTpeHo.

5.3 MeTogunyeckue maTtepuansi, onpegensiowme npoueaypbl OLeHMBaHUSA 3HaHUN, YMeHUI, BnaaeHuin (HaBbIKOB
1 (UNK) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atroLlerocs K NpoMexXyTo4yHoWu atrectaumMu v nopAaaok MIMKBUOaLMUN akageMn4ecKkomn
3aJ0MKEeHHOCTU

MpoBeaeHe NMPOMEXYTOYHOW aTTeCTaUun pernameHTUPOBaHO fokarbHbIM HOpMaTMBHbBIM aktom CIGMYMNTA

«lMonoxeHve o npoBeaeHnn Tekylero KOHTposna ycnesaemMmocTtn 1 npomemyTquoﬁ artrectauunum o6yqarou.mxc;|»

5.3.2 ®opma npoBeaeHMs NPOMEXYTOUYHOMN aTTecTaumMm nNo gucumnnuHe

YcTHagda X MucbmeHHas KomnbloTepHOE TeCTUpOBaHUe UHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMmu nNo gUCLUUNNnHe

Bpems Ha nogrotoBky otBeTa no ounety 30 MUHYT.




6. YYEBHO-METOOAMYECKOE N UH®OPMALMOHHOE OBECNEYEHWE OUCLUUNIUHDbI
6.1 YyebHasn nutepaTtypa

ABTOp

3arnasue

MN3paTenbcTBO

| [op n3paHua |

Ccbinka

6.1.1 OcHoBHas y4yeb6Hasa nuTepaTtypa

B.[l./BaHoB BeepneHue M http://nizrp.narod.ru/
cneuunanbHocTb.YacTb "BO H6ayK” ¥ BbICLLETO metod/tsuitd/160839
1./lcTOpUABO3HUKHOBEHNS, PO B 0bpasoBaHns 2020 8919.pdf
CTAQHOBINEHUS U  pa3BUTUS M ;'HCeL:'r”e"'T(I'ATKiXHéﬂgMM
3HEPreTUKn: yyebHoe i ’
nocoGue rYNTh;BWTS Crierynta

BeTowknH A. T. UHxeHepHasi 3awmTa . i http://www.iprbooksh
OKpy>aroLLemn cpeabl oT MOMCKBa' ViHpa 2016 op.ru/51723.html

HXeHepus
BpeaHbIX BbIGpoOCcoB
Ilebepes, B. A. TennosHepreTuka CaHkT-leTepbypr: CaHkT- http://www.iprbooksh
MeTepbyprckunin ropHbIv 2017 0p.ru/78140.html
YHUBEPCUTET

6.1.2 lononHuTenbHas y4yebHas nutepaTtypa

Ypanos, C. H. Bo3obHoBNsiEeMble WUCTOYHUKKU H 6 ) http://www.iprbooksh
3Heprum 0BOCHBIPCK: 0p.ru/47686.html

Hosocunbupckum
o 2014
rocygapCTBEHHbIN
TEXHUYECKUIN YHUBEPCUTET

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

1. OnekTpoHHO-6MGnMoTeyHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

2. OnekTpoHHas bubnuoteka BLUTO CINB NYMTL, [OnekTpoHHbIi pecypc]. URL: http://nizrp.narod.ru

3. basa paHHbIX OomnblwoW TexHudeckon 6Oubnmotekm "CawT TennotexHuka" [ONEKTPOHHbIM pecypc].
URL:http://teplokot.ru/

6.3 Mepe4yeHb NNLEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMOro NporpaMMHoOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HeOOXO0AMMOW Ans ocyLlecTBeHMA o6pa3oBaTefibHOro
npouecca no gucumnnuHe

Ayautopus OcHalueHne

MynbTuMeauninHoe 060 OBaHue, cneunanuanpoBaHHas mebenb, Jocka
JlekuymoHHas Y A pyA H P a

ayautopust




