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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noarotoBku (cneumanbHocTn) 13.03.02 Dn1eKTpOIHEPreTMKa U 3NIEKTPOTEXHUKA

CocTaBuTesnib pabouyer nporpamMMmsi:

[OuUEeHT, KaHA. TeXH. HayK MoanncaHo npocton 30 CtapkoB Hukonan Hukonaesumy
04.07.2026
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:

HedTerasoBoro gena n sHepreTukun
(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

07.07.2026 MoanncaHo npocton 3 MepeTykoB MypaT AgaMuUpoBmY
07.07.2026
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneumanbHoOCTK)
07.07.2026 MoanucaHo npocton 3l MepeTykoB MypaT AaMUpoBmY
07.07.2026
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe noapa3fesieHns)
07.07.2026 MopnucaHo npocton 3N N. b. bepbepbaH
07.07.2026

(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Uenb ancumnianHel «O6LLaa sHepreTuka» aBaseTcs opMmnpoBaHmMe 3HaHWI 0 BU4AX NPUPOLHbLIX
NCTOYHUKOB 3HEPrum n cnocobax npeobpasoBaHNA X B SNEKTPUYECKYIO 1 TEMJIOBYIO SHEPruto.

3apadyaMm UCLUNMJINHBI ABJAIOTCA OCBOEHME O6y‘-IaIOLLI,VIMVICF| OCHOBHbIX TUIMOB SHEPIreTn4YeCKnXx

YCTaHOBOK 1 crnocobos nonydyeHunsa TEenaoBon un 3}'IeKTpI/I‘-IeCKOI7I SHEPrmnn Ha 6a3e Bo306HOBASEMBIX U
HeB0306HOB/IIEMbIX UCTOYHWNKOB SHEeprun.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OucumnnanHa «Obulas sHepreTka» 6a3mpyeTcs Ha caeayoWnxX ANCUUNINHAxX: «Dusnka»,
«TeopeTnyeckme 0CHOBbI NEKTPOTEXHUKN», «TeopeTuyeckas 1 npukiagHas MexaHukas.

Mony4yeHHble 3HaHUA HeobXoaNMbI CTYAEHTaM Npu NoAroTOBKE, BbIMOJIHEHUN U 3aLUMNTE BbIMYCKHOM
KBa/IM(UKALMOHHON paboThl.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

MK-1.1 MpuMeHseT 3HaHMA OCHOBHbIX MPON3BOACTBEHHbIX
npoLeccos, NPeaCcTaBNA-OWNX €ANHYIO LenoYKy
3J/1IeKTPO3HEpPreTUYeCKNX TEXHONOr Ui
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian

TPYAOEMKOCTb AUCLUUNJINHLI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konu4yecrTBo) YyacoB
9K KoHTp Jlexk Mp KoHTponb CP
Kypc 2 [Cem. 4 1 1 34 17 35.65 57 143.65
0O6beM ancunnAnHbl U BUAbl y4ebHon paboThl No 3a04HON hopMe o0byHeHus.
®DopMbl KOHTpONA Buabl 3aHATUNA UToro 3.e.
(konu4yecrTBo) YyacoB
3K KoHTp Jlexk Mp KPAT KonTpon cpP
b
Kypc 4 [Cem. 7 1 1 0.35 8.65 127 144
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5. CTpyKTypa u coaep>XaHue y4eOHOW M BOCNUTATEJIbHON AEATEJIbHOCTU NMPU peasiu3auum AUCLUNJINHDbI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no HepensamMm cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
4 Tema 1. DHepropecypcChbl 1 UX NCMOJIb-30BaHME. 1-2 4 1 7 KOHTpOJIbHbIE 3a4aHUA.
HeBo306HOBAsSieMble N BO306HOBASAEMbIE NCTOYHUKM Bavu-onpoc, pedepaTsl.
3Hepruun TecTbl
4 Tema 2. OCHOBHbIE MOJI0XKEe-HUSA TEXHNYECKON 3-5 6 2 10 KoHTpOJIbHbIE 3aaHuA.
TepMmoaun-Hamukun. Pabovee Teno, na-pameTpsol. | n ll Bnvu-onpoc, pedepaTsbl.
3aKOHbl TEPMOANHAMUKN TecTbl
4 Tema 3. OcHOBbI Teopuu Ten-noobmeHa. 6-8 6 2 10 KOHTpO/sibHbIE 3afaHus.
TennonpoBOA-HOCTb, KOHBEKTUBHbIN W J1y-4UCTbIN Bavu-onpoc, pedepaTsl.
TensoobmeH. Tennonepegaya TecTbl
4 Tema 4. Llnk/ibl OCHOBHbIX TEMJIOBbIX 3/IEKTPUYHECKMNX 9-11 6 4 10 KOHTpOJIbHbIE 3a4aHUA.
cTaHumn. T3C, ASC, '3C. BeTpoBas u CoNHEeYHas Bnvu-onpoc, pedepaTsbl.
JHepreTuka TecTbl
4 Tema 5. OcHoBHOe 060pyn0-BaHNE TEMNJI0BbIX 12-14 6 4 10 KOHTpOJIbHbIE 3a4aHUA.
3/1eKTpuYe-cKmx ctaHumn. Kotnoarperatbl u Bavu-onpoc, pedepaTsl.
naposble TypOuHbl TecTbl
4 Tema 6. Cnctembl TennocHabxeHns. OCHOBHOe Ten- 15-17 6 4 10 KoHTpOJIbHbIE 3aaHuUA.
nogrkaunoHHoe obopynosaHue Bavu-onpoc, pedepaTsl.
TecTbl
4 MpomMexxyTo4yHasa aTTecTayms 0.35 35.65 JK3aMeH
UTOro: 34 17 35.65 57

5.2. CTpyKTypa OUCUNNINHbBI 415 3a04HoN hopMbl 0byveHuns.

Cem Paspen pucumnsivHbl Bupabl yuebHoU paboThbl, BK/IOYaA CaAaMOCTOATEJIbHYIO paboTy u
TPYAOeMKOCTb (B 4acax)
Jlexk Jla6 ne cPn KPAT |[KoHTpoO cP C3
b
1 2 4 5 6 7 8 9 10 11
6 Tema 1. DHepropecypchl U X UCMNOJb-30BaHMe. HeBo306HOBNSIEMbIE 1 BO30OHOBAAEMbIE UCTOYHUKN 20
3Heprum
6 Tema 2. OCHOBHbIE MOJI0XKe-HNA TEXHUYECKON TepMoan-Hamukun. Paboyvee Teno, na-pameTpsbl. | n ll 1 20
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Cem Paspen pucumnamHbl Bupbl yuebHoU paboThbl, BKJIlOYaA caMOCTOATEIbHYIO paboTy u
TPYAOEMKOCTb (B Yyacax)
Jlexk Jab ne cPn KPAT |[KoHTpoO CcP C3
Nb
1 2 4 5 6 7 8 9 10 11
3aKOHbl TEPMOANHAMUKN
Tema 3. OcHOBbI Teopumn Ten-s006MeHa. TenaonpoBoA-HOCTb, KOHBEKTUBHbLIA U 1y-4YUCTbIN 1 1 20
TennoobmeH. Tensionepegaya
Tema 4. kbl OCHOBHbIX TEMNJIOBbIX /IEKTPUYECKNX CTaHuun. TIC, ASC, N3C. BeTpoBas un conHeyHas 1 20
SHepreTuka
Tema 5. OcHoBHOe 060py0-BaHUE TEMJIOBbIX d1EKTPUYE-CKUX CTaHumMi. KoTnoarperaTbl U NapoBble 1 1 20
TYPOUWHBI
Tema 6. Cnctembl TennocHabxeHns. OCHoBHoe Ten-noukaumMoHHoe obopyagosaHue 1 1 27
MpomMexxyTo4yHasa aTTecTaumsa: 3K3ameH 0.35 8.65
UTOro: 4 4 0.35 8.65 127
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5.4. Comep>kaHue pa3aesnoB AUCUMNIUHBI (Moaynsa) «O0Wan sHepreTuka», obpasoBaTesibHble TeXHOJIOTUMU

JIEKLIMOHHBIN KypC

CemMm HaumeHoBaHue TeMbl TpynoeMKocTb (4achbl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::Je) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
4 Tema 1. SHepropecypcbl 1 |4 Obwue cBepeHuns. NK-1.1; 3HaTb: NepeyYeHb OCHOBHbIX |, JlIeKunmn-sn3syanmsaumm
NUX NCMNOJIb-30BaHMe. OpraHuyeckoe TonJnBo: NPOnN3BOACTBEHHbIX
HeBo3o6HoBsSIEMbIE 1 COCTaB N XapaKTepUCTUKN. NpoLLEeCcCoB B dHEpreTmke
Bo306HOBNSAEMbIE HeopraHuyeckune Tonauea. YMeTb: NPUMEHATb 3HaHUA
UCTOYHUKN 3HEprum fnepHoe TonanBeo. OCHOBHbIX
Bo3obHoBnsemMble NPON3BOACTBEHHbIX
WUCTOYHUKN 3HEpPrun: Tenso npoLeccos,
Heap 3eMnu N TasiHWe BO., npepcTasnsaioWnx eauHyto
Mopen, conHeYyHasn LenoYyky
3Heprus, sHeprusa 3/1eKTPO3HEepPreTU4YeCcKnx
OBVXeHNs BO3ayXa, TexHosnornm BnaneTsb:
rmaposaHepreTmyeckme HaBblKaMW BbINOJIEHEHMNS
pecypchbl. OCHOBHbIX
NPON3BOACTBEHHbIX
npoveccos NpumeHseT
3HaHWSA , NpeaCcTaBAAOLWMX
e[MHYI0 LIenoYyKy
3NEeKTPO3HEPreTUYeCcKnx
TEeXHOJIornm
4 Tema 2. OcHOBHble nosioxe- | 6 BHyTpeHHsAs sHeprusa, I n 1l [MNK-1.1; 3HaTb: NepeYyeHb OCHOBHbLIX |, JleKuMn-snsyanmsaunm
HUS TeXHN4YeCKon TepMoam- 3aKO0-Hbl TEPMOAVNHAMUKMU. NPON3BOACTBEHHbIX
Hamukun. Paboyee Teno, na- SHO60MbHUA U SHTPONKS. NMpoLEecCcoB B 3HepreTuke
pameTpsbl. | 1 Il 3aKOHbI OCHOBHble TepMo- YMeTb: NPUMEHATb 3HaHNA
TepPMOANHAMUKN OVHaMuYeckKmne npoueccol; OCHOBHbIX
peasib-Hble rasbl, BOga u NPOnN3BOACTBEHHbIX
BOASIHOW nap. Kpyrosble npoLeccos,
npoueccel, unkn Kap-Ho. npencTaBnsaoOWLNX e ANHYI0
LenoYyky
3N1eKTPO3HEPreTUYeCKnxX
TexHonornum BnapeTb:
HaBblKaMW BbINOJIEHEH NS
OCHOBHbIX
NPON3BOACTBEHHbIX
npoveccos lNpumeHseT
3HaHWSA , NpeacTaBAALWMX
efMHYI0 LlenoYyky
3/1eKTPO3HEepPreTU4YeCcKnx
TexXHoJI0rmm
4 Tema 3. OcHoOBbI Teopuun 6 TennonpoBofHOCTb: 3akKoH |[K-1.1; 3HaTb: NepeYyeHb OCHOBHbLIX |, JleKunn-snsyanusaunm

Ten-noobmeHa.
TennonpoBoa-HOCTb,

dypbe, ypaBHEHME
Ternaonpo-so04HOCTN,

npon3BoACTBEHHLIX
npoueccoB B sHepreTunke
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
KOHBEKTUBHbIN U NY-HYUCTbIN MeToAbl peleHns 3aaad YMeTb: NPUMEHSTb 3HAHWUS
TennoobmeH. HeCTaLWOHApPHONW TenJonpo- OCHOBHBbIX
Tennonepepaya BOAHOCTU. KOHBEKTUBHbIN MPOU3BOACTBEHHbIX
TennoobMeH: 3aKoH npoL,eccos,
HbloTOHa-PuxmaHa, npeacTtaBaAoWNX eANHYO
KpuTepuanbHble ypas- LernoYky
HEeHWUs Tenaoo0TAaun. 3/IeKTPO3HEPreTUYECKNX
Jly4uncToi Tennoobmen: TexHosornm BnapeTb:
3aKOHbIl N3J1ly4eHus, HaBblKaMW BbiNoJsIEHEHUS
0COBEeHHOCTM NYyYUCTOro OCHOBHBbIX
TennoobmeHa B rasax. MPON3BOACTBEHHbIX
Tennonepepaya, npoueccos lMpumeHseT
ypaBHeHune 3HaHUA , NPeaCcTaBASOWMNX
Tensonepenayn. eUNHYI0 LIenoYKy
Knaccundgukaums 3/1eKTPO3HEpPreTUYeCcKmnx
TennoobMeHHbIX annapaToB TexHoornm
N NX KOHCTPyKUuMs. MeToabl
TensioBoOro pacyeTa
TennoobMeHHbIX
annapaToB. Tenso-son n
MaTepuaibHbIA BanaHChb
TennoobMeHHNKOB.
Tema 4. kbl OCHOBHbIX ObLmre cBeAeHNS U TUMbI MK-1.1; 3HaTb: NepeYeHb OCHOBHbLIX |, JlIeKuMn-snu3yanmsaumnm
TEnJIOBbIX 3NEKTPUYECKNX 3NEeKTPOCTAHLNNA. MPOU3BOACTBEHHbIX

cTaHuumn. T3C, ASC, IN'aC.
BeTpoBas u conHe4yHas
3HepreTuKa

MapoTypbuHHbIE
3/1eKTpUYeckKne cTaHuum
(K3C 1 T3U). Cnocobbl
nosbiweHns KIMAa
NapoTYPOUHHBIX CTaHLWIA.
Lnkn razotypbuHHom
YCTaHOBKM; CXeMa
naporasoBon YCTaHOBKMN.
ATOMHbIe 3N1eKTpuyeckumne
ctaHuun (A3C), obwne
rnono>xeHus, unknasl A3C n
X 3pPEeKTUBHOCTb;
TPEXKOHTYpPHbIE
napoTypbuHHbie A3C.
FmaposnekTpuyeckme
CTaHumn: obuwme
rnonox>keHus, Tunbl NIC
(pycnosble,
OepuBaLMOHHbIE,
rMAPOaKKyMyMpytoLime,
npu-nuBHble, Manble M3C).
DHeprvs peyHoro BOLOTOKA
N y4acTKa, ypaBHEeHMA
BepHynan, MOLWHOCTb

rnpoL.eccoB B 3HepreTuke
YMeTb: NPUMEHATb 3HAHUS
OCHOBHbIX
MPON3BOACTBEHHbIX
rnpoLeccos,
npeacTaBAfOWNX eQNHYI0
LLenoyKky
3JIeKTPO3HEpreTU4eckKmnx
TexHosnornm BnapeTb:
HaBblKaMU BbINOJIEHEHUNS
OCHOBHbIX
MPOU3BOACTBEHHbIX
npoveccos NpumeHseT
3HaHWA , NpeaCcTaBAAWNX
eNHYI0 LlernoYky
2/IeKTPOIHEPreTU4eCcKmnx
TEXHOIorumn
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

yyacTka. TeopeTuyeckue,
TeXHU4eckne n
3KOHOMUYECKMe rugpo-
3HepreTMyeckune pecypcsol.
Hano-pbl
rMAPO3HEpPreTUYeCcKnx
cTaHumn. N'mapoTypOuHbI
'3C; aHeprmsa 1 MOLLHOCTb
9C. BeTpoaHepreTuka u
COJIHEYHas 3HepreTuka.
Obwue cBeneHns o
BETPO3HEPreTNYeCcKmx
yCTaHoB-Kax. MepcnekTuBbl
pa3BuTMSA BET-
PO3HEpPreTuKnN B MUpe n
Poccun. SHeprusa
BO3AYLUHOIO NOoTOKa 1
MOLLHOCTb B3Y. NHLWwoOopHbIE
N OPLUOPHbIE BETPOMAPKM;
BETPO3HEpPreTnka B
cucTemax 3J1eKTpo-
cHab>xxeHunsa. ConHeYvHas
3HepreTunka, obwine
NONOXKEHNS.
Mpeobpa3zoBaHue
COJ/IHEYHOW 3Heprum B
Apyrve BuAabl S3HEpPrum -
TEennoTy M 3J1eKTPUYECTBO.
ConHEeYHbIe KOINEKTOPbI U
COJIHeYHble hoTo-
3/1eKTPUYECKNE YCTAHOBKM
(CP3Y). KNMO conHeYvHbIX
yCTa-HOBOK.

Tema 5. OcHoBHOe 06opyno-
BaHMe TernJoBbIX
SNEeKTPUYE-CKUX CTaHLMWNA.
KoTnoarperaTbl 1 NapoBble
TYpPOUHBbI

KoTesnbHble ycTaHoBKY TAC,
obLne NonoxxeHus,
OCHOBHble BUAbl KOTEJIbHbIX
arperaToB:
3HepreTnyeckmne
KoTesibHble arperaThbl,
KOTJ/1bl MPON3BOACTBEHHbIX
KOTeJIbHbIX, BOAOIrperHble
KOTJ1bl OTOMUTESIbHbIX
KoTesibHbIX. OCHOBHbIE
3J/IEMEHTbI KOTEeJIbHOIro
arperaTta: ncnaputesibHble
Mo-BepXHOCTN,
rnaporieperpesaTesnu,
BOASIHbIE SKOHOMaN3epbl,

NK-1.1;

3HaTb: NepevyeHb OCHOBHbIX
MPOU3BOACTBEHHbIX
NMpoLEeccoB B SHeEpreTnke
YMeTb: NPUMEHSTb 3HAHWUS
OCHOBHBbIX
NPON3BOACTBEHHbIX
MpoLLeccos,
npeacTaBAAOWNX €ONHYIO
LenoYyky
3/IeKTPO3HEPreTUYECKNX
TexHosnornm BnapeTs:
HaBblKaMU BbINOJIEHEHMNS
OCHOBHBbIX
MPOV3BOACTBEHHbIX
npoueccos NpumeHaeT

, ﬂeKLI,I/II/I-BVI3yaJ'IVI3aLlI/IVI
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

BO34YyXOMoLorpeBaTenn un
TArogyTbe-Bble
ycTponcTea. Tensnoson
6anaHc koTna n KN,
pacxopf Torn-ninBa. MNaposBble
TYyp6uHbl T3C, 0bwine
cBefleHus, npeobpasoBaHue
SHEeprum B conJsax u Ha
paboymx nonaTkax.
BHYyTpeHHME 1 BHELUHME
notepu B TypbuHe, KMNM.
KoHaeHCcaunoHHble
YCTaHOBKM MapoBbIX
TYPOUH.

3HaHUA , NPeaCcTaBASOWMNX
eNHYI0 LIenoYKy
3NEeKTPO3HEPreTUYECKnx
TexHoornm

Tema 6. Cnctemsbl

Knaccungukauymsa cnctem

MNK-1.1;

3HaTb: NepeYyeHb OCHOBHbIX

, Nlekuunn-sn3syanusaunm

TennocHabxxeHus. TennocHabxxeHunsa. Cuctemel NPON3BOACTBEHHbIX
OcHoBHoOe Ten- NCTOYHN-KOB TENJIOThI, NMpoLEeccoB B 3HepreTuke
nodrkKaunoHHoe 3HepreTmyeckas YMeTb: NPUMEHATb 3HaHUSA
obopynoBaHue 3h(PeKTNBHOCTb OCHOBHbIX
Tennodukaunn. PanoHHble NPOn3BOACTBEHHbIX
N NPOMBILLSIEHHbIE npoL,eccos,
OTOMNUTESIbHbIE KOTEeJIbHbIE. npencTaBnsaoOWLNX eANHYI0
CxeMbl TenaocHabxeHns ot LenoYyky
BOOOrPenHOn 1N NnapoBomn 3NEeKTPO3HEPreTUYECKNX
KoTenbHon. OCHOBHOE TexHonornum BnapeTb:
obopynoBaHmMe NapoBbIX U HaBblKaMW BbINOJIEHEH NS
BOOOIPENHbIX KOTESbHbIX, OCHOBHbIX
LLeHTpanbHble TensioBble NPON3BOACTBEHHbIX
MyHKTbI (LLTIT). npovueccos lNpumeHseT
3HaHWS , NpeacTaBASOWMX
efMHYI0 LlenoYyky
3N1eKTPO3HEepPreTUYeCcKnx
TEXHOJIOrnn
NTOrO: 34 4
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

CemMm Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0oP0 3P0 0390
1 2 3 4 5 6

4/6 Tema 1. SHepropecypchbl U UX Ucnosb3oBaHue. |PacyéT TeopeTmyeckoro obbEéma Bo3ayxa AJ15 MOJSIHOr0 CropaHMs Tonauea. PacyeT o6béma un 1
HeBo3obHoBNseMble 1 BO306HOBISIEMbIE 3HTa/IbNMUX ObIMOBbIX Fa30B.
WCTOYHWUKN IHEPT UK

4/6 Tema 2. OCHOBHbIE MOJIOXKEHUA TEXHNYECKON OCHOBHble TepMOANHaMUYecKme npoLecchbl 2
TepMmoan-Hamnkun. Paboyee Teno, napameTpsl. |
1 Il 3aKOHbI TEPMOANHAMUKN

4/6 Tema 3. OcHoBbI Teopun TenaoobmeHa. YpaBHeHne Tennonepenayn. TensoBon pacyeT TennoobMeHHbIX annapaToB.TensoBon u 2 1
TennonpoBOAHOCTb, KOHBEKTUBHBLIV U MaTepuabHbln 6anaHCbl TeNJ1006MEeHHNKOB.
NY4NCTbIN TennoobMeH. Tenaonepenaya

4/6 Tema 4. LnKsibl OCHOBHbIX TEMI0BbIX JHepreTnydeckme 6anaHcbl TIC 1 ASC. TeXHUKO-IKOHOMUYECKME NoKasaTenu 4 1
aneKTpuyecknx ctaHumn. T3C, A3C, NC. 3P PeKTMBHOCTN paboTbl INEKTPOCTAHLNN.
BeTpoBas n conHeYyHas aHepreTuka

4/6 Tema 5. OcHoBHOe obopyoBaHMe TEMNI0BbIX Tennoson 6anaHc koTna n KMNA, pacxon Tonnamea. BHyTpeHHME 1 BHELIHME noTepn B 4 1
3N1eKTPUYECKnX CTaHuMn. KoTnoarperaTtbl U TypbuHe, KMAO.
rnapoBble TypbuHbl

4/6 Tema 6. Cuctembl TennocHabxeHns. OCHOBHoe | CxeMbl TernJoCHabXeHns OT BOAOrPEHOM 1 MapoBO KOTEJIbHOMN. 4 1
Ten-nodukKaunoHHoe obopyaosaHue
NTOro: 17 4

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>XkaHue U o6beM B yacax

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHblie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Hacax

Y4ebHbIM NIaHOM He NMpeayCcMOTPEHO

5.7. NMpuMepHas TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)

Y4ebHbIM MJIaHOM He MpenycMOTPeHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7

4/6 Tema 1. DHepropecypchbl U UX ncrnosb-3oBaHue. | CocTaBsieHMe niaHa-KoHcnekTa. PedepaT 1-2 7 20
HeBo3o6HoBNsieMble 1 BO30OHOBSEMbIE
NCTOYHUKWN SHEprum

4/6 Tema 2. OCHOBHbIE MOJIOXKEHUA TEXHNYECKON CocTaBneHue niaHa-koHcnekTa.PedepaT 3-5 10 20
TepMoAnHaMuku. Paboyee Teno, napameTpsl. |
1 Il 3aKOHbI TEPMOANHAMUKU

4/6 Tema 3. OcHOBbI Teopun TernaoobmeHa. CocTaBrnieHue nfiaHa-koHcnekTa.PedepaT 7-9 10 20
TennonpoBOAHOCTb, KOHBEKTUBHbIN 1
Ny4nCTbIZ TensioobmeH. Tennonepeaya

4/6 Tema 4. LnKsbl OCHOBHbIX TE€MN0BbIX CocTaBrnieHue nfiaHa-koHcnekTa.PedepaT 10-12 10 20
3NeKTpuyeckux ctaHumn. T3C, A3C, INaC.
BeTpoBas v cosniHeYyHas sHepreTuka

4/6 Tema 5. OcHoBHOe 060pyOBaHMe TEMI0BbIX CocTaBrnieHue nfiaHa-koHcnekTa.PedepaT 13-14 10 20
3NeKTpUYeCcKnx CTaHumn. Kotnoarperatbl U
naposble Typ6uHbl

4/6 Tema 6. Cuctembl TensiocHab>keHnsi. OcHoBHoe | CocTaBsieHMe NnaHa-KoHcnekTa.PedepaT 15-17 10 27
Ten-nodukaunoHHoe obopyaoBaHme
NTOro: 57 127

5.9. KanenpapHbin rpacduk BocnuTaTeNIbHOW paboThl N0 AUCUMUNJIMHE
Moaynb HDaTta, MecTo npoBeAeHus HasBaHue meponpuaTus dopma npoBepeHusn OTBETCTBEHHbIA LocTuxeHus
MeponpuaTuUs obyyalowuxcs
Moaynb 3 YyebHo- 03.2028 ®I'bOY BO «MI'TY» | JleKkumna-guckyccms [pynnoBas Crapkos H.H. NnK-1.1;

nccnepoBaTesibCkaa n
Hay4HO-UccnenoBaTesibCKas
neAaTesibHOCTb

«PerynuposaHune n
nepcneKkTuBbl pa3BuTuA
3/1IeKTpO3HEepreTUYecKmnx
pblHKOB Poccuun
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblIKa

MeToanyeckne pekoMeHgaum no HarnmcaHmoo n http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100052528
ochopmneHuto pedepatoB / MnHobpHaykn Poccun, ®ro0y BO
Mankon. roc. TexHon. YH-T, HxeHep. dak., Kad. HedbTeras.
hena v aHepreTukn ; coctasutenb Koxyxesa P.b. - Mankon :
B.n, 2023. - 15 c. - Mpwun.: c. 13-14. - Pexxum gocTyna:
csoboaHbIN
http://lib.mkgtu.ru:8002/libdata.php?id=2100052528

MeToanyeckne pekomeHgaum nNo opraHu3saymn http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100052531
caMocTosATesIbHON paboTbl CTyAEeHTOB HanpasBieHUs
noarotoBkun: 13.03.02 3nekTposHepreTmka un
3nekTpoTexHuka, 21.03.01 HedTerasosoe geno, 21.04.01
HedTerasosoe geno, gpopMa obyyeHns: 04HasA, OHHO-
3a04Has, 3ao4Has / MuHobpHaykum Poccumn, ®rs0Y BO
Mankon. roc. TexHon. yH-T, IH>XeHep. cdak., Kad. HedTeras.
hena v aHepreTukn ; coctasutens Koxyxesa P.b. - Mankon :
B.n, 2023. - 22 c. - Pexxum pocTtyna: ceBobogHbii. - bubnuorp.:
C. 21-22 (13 Ha3B.)

O6uwasn sHepreTuka : y4ebHo-meToamnyeckoe nocobue ana http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100058838
CTYLAEHTOB O4YHOWN 1 3a04HON hopM 0byHeHuns no
HanpasneHuto noarotoBkn 13.03.02 dnekTposHepreTuka u
anekTpoTexHunka / MnHobpHaykn Poccun, rooy BO
Mankon. roc. TexHon. yH-T, IH)XeHep. cdak., Kad. HedTeras.
hena v sHepreTuku ; coctasmtens Ctapkos H.H. - Mankon :
B.n, 2019. - 39 c. - TEKCT : 3/IEKTPOHHbLIN. - PeXxum gocTtyna:
cBoboAHbIN. - Bubnnorp.: c. 39 (4 Ha3B.)

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

Ha3sBaHue CcblniKa

Banees, .M. ObLwias anekTposHepreTuka : y4yebHoe http://www.iprbookshop.ru/79339.html
nocobue / .M. Banees, B.I'. MakapoB. - Ka3aHb : Ka3aHcKkuin
HaLMOHaIbHbIN NCCNef0BaTe/IbCKUI TEXHOIOMNYECKNI
yHuBepcuTeT, 2017. - 220 c. - 9bC IPR Books. - URL:
http://www.iprbookshop.ru/79339.html. - Pexxum pgoctyna: no
rnoanuncke. - ISBN 978-5-7882-2141-0

BoicTpuukun, I'. ®. Obwasn sHepreTuka : y4ebHunk ans sBysoB | https://urait.ru/bcode/584416
/T. ®. beicTtpuukun, I'. I'. TacaHragxwmes, B. C. KOXKN4YeHKOB.
— 2-e u3pg., ucnp. n gon. — Mocksa : i3pgaTenscTso KOpanT,
2026. — 414 c. — (Bbicwee obpasoBaHue). — ISBN
978-5-534-20009-6. — TeKCT : 3N1eKTPOHHbIN //
Obpa3oBaTenbHasa nnaTdopma OpanT [canT]. — URL:
https://urait.ru/bcode/584416

Ywakos, B.fl. CoBpeMeHHble npobsieMbl 3/1eKTpo3HepreTukm | http://znanium.com/catalog/document?id=57170
: y4ebHoe nocobue / Ywakos B.4. - TomMck : ToMcKuia
nonnTeXHNn4Yecknin yHmesepcuteT, 2014. - 447 c. - 3BC
3HaHuyM. - URL:
http://znanium.com/catalog/document?id=57170. - Pexxum
poctyna: no nognucke. - ISBN 978-5-4387-0521-5

Bapo4kuH, E.B. Obwas sHepreTuka : y4ebHoe rnocobue / https://znanium.com/catalog/document?id=385202
E.B. bapoykuH, M.1O. 3opuH, A.E. bapoyikuH ; noa. pen. E.B.
Bapo4kuHa. - 3-e n3a., nepepab. n gon. - Mockea ; Bonorpa :
WNHppa-NHxeHepus, 2021. - 316 c. - 3bC 3HaHuyM. - URL:
https://znanium.com/catalog/document?id=385202. - Pexxum
JocTyna: no nognucke. - ISBN 978-5-9729-0759-5

Kptokos, A. B. ObLias sHepreTuka : y4ebHoe nocobue / A. B. | https://e.lanbook.com/book/369536
Kptokos, . A. CepeakunH. — UpkyTck : Upl'YMNC, 2023. — 116
C. — TeKCT : 3N1eKTPOHHbIN // JITaHb : 3N1eKTPOHHO-
6ubnnoteyHas cncrtema. — URL:
https://e.lanbook.com/book/369536
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Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 06yYalowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbs (OB3) npepocTaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OrPaHUYeHNAM NX 340PO0BbA U BOCMPUATUS MHOpMaLnn:

ONs L C HapyLWeHWAMUN 3peHuns:

B NeYaTHOM hopMe yBeSIMYEHHbIM LWWPUGTOM,
e B (OpMe INEKTPOHHOIr0 AOKYMEHTa,

e B (hopme ayaunocpanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.

Ona nuy c HapyLWeHMsSMN cnyxa:

e B nevyaTHom opme,
e B (OPME SNEKTPOHHOIr0 OKYMEHTA.

Ons nuy C HapyLweHWSMU OMOPHO-ABUraTeNbHOro anmnapaTa:
e B re4vyaTHOW chopme,

e B ()OpME INEKTPOHHOIr0 LOKYMEHTA,
e B (popmMe ayaunocpanna.
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7. ®OHA, OUEHO4YHbIX CPencTB AN NPoBeneHUs NPOMEe>XYTOYHOMU

aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS

obpasoBaTesibHOW NPOrpaMMmbl

Stanbl GOPMUPOBAHUA KOMNETEHL UM
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy)

HauMeHoBaHue y4ebHbIx
AVCLUNJINH,

o®0

390

0390

cdopmMupyoue
KOMNeTeHUUM B npouecce
OCBOEHMA
obpaszoBaTenbHOM
nporpaMMbl

MK-1.1 MNpnMeHaeT 3HaHUs oC
3JIEKTPO3HEpPreTUYeCKMX TEXHOI0r N

HOBHbIX MPOM3BOACTBEHHbIX NPOLECCOB, NMPeACTaBASA-IOWMX ef

WHYIO LLernoyky

7

6

MepexogHble
3/1IeKTpOMEXaHNYecKme
npoueccsl B
3/IEKTPO3HEPreTUYECKNX
cncTemMax

MepexoaHble
3N1eKTPOMarHUTHble
npoeccsl B
3/1eKTPO3HEPreTUYECKMX
cucTemax

OCHOBbI NpON3BOACTBa U
rnepefayun 37eKTPOodHeprum

MeToAbl UCMOJIb30BaHUS
HeTpaANLMOHHBIX 1
B0O30O6HOBNSEMbIX NCTOYHUKOB
SHeprum

TexHosiorn4yeckas npakTuka

uls

u|o

CncTeMbl UCKYCCTBEHHOIO
NHTEJIJIEKTA

O6uwas sHepreTuka

s

DneKTpruYeckme cTaHumm n
noacTaHumm

lMoaroToBKa K npouenype
3alKnThl 1 3aWmMTa
BbIMYCKHOWN
KBaJIMunKaunoHHOM paboTbl

MNoTpebutenn
3/1IEKTPOIHEPT UM N PEXKMMBI
nx paboTbl

4

6

OCHOBbI 3Heprocbepe)xxeHus

7.2. OnucaHue nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx ¢oopMMpoBaHuUsA, ONUCaHUE LLKaJibl OLLeHUBAHUSA

Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB obOy4yeHus HaumeHoBaHue
pesynbTaThbl HeynoBJIETBOPUT | yaoBneTBopuTen XopoLwo OTJINYHO OLLeHO4YHOro
OCBOEHMUSA eJibHO bHO cpepncTsa

KOMMeTeHLUuun
1 2 3 4 5 6

MK-1: CNocobHOCTb OCYLLECTBASATL U KOPPEKTUPOBATL TEXHOIOMMYECKME MPOLLECChl 3N1eKTPO3IHEPreTUYecKoro
NMpon3BOACTBA B COOTBETCTBMMU C BbIBPAHHOW Chepolt AedaTesIbHOCTH

MK-1.1 NpumMeHsaeT 3HaHUA OCHOBHbIX MPOM3BOACTBEHHbIX NPOLECCOB, NPEeACTaBASAWMNX e AUHYIO LEenoyKy
3/1EKTPOIHEPreTUYECKNX TEXHONOI NN

coyeTaHun
CEepBUCHbIMU
KOMMaHMAMA U
cneumnanucTamm
TEXHUYECKNX
cnyx6
KOPPEKTUPOBaTb
TexHoJlorn4yeckme

nornyckatoTcs
Hebosnblne
owmnbKmn

3HaTb: OCHOBHble | ®PparMeHTapHble HenonHble 3HaHua | CchopmupoBaHHble, | ChopMUpoBaHHbIe
MPON3BOACTBEHHbI [3HaHWA HO copepxxalune cncTeMaTumyeckme
e npoLieccsl, oTAesbHble 3HaHWA
npepcTasnsowmne npobenbl 3HaHUA
eAVHYI0 LLenoYyky 3
JNleKTpoaHepreTnye
CKUX TEXHOJ10r i
YMeTb: B YacTn4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, ChopmMupoBaHHbIe

yMeHuUs

JomauwHne
3a4aHuns YCTHbIN
onpoc PecepaThbl
TecTbl OK3aMeH
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepumu oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

npoueccol ¢
y4eTOM peasibHoW
cMTyaumm

Bnapertn:
HaBblKamMu
pPyKOBOACTBa npovi
3BOACTBEHHbIMU
rnpoweccamu ¢
NnpUMeHeHneM
COBPEMEHHOr0
obopynoBaHus n
MaTepuanos

YacTu4Hoe
BNajeHne
HaBblKaMu

HecuctemaTnyecko
e npunMmeHeHne
HaBblKOB

B
cncreMaTunHeckom
npnMMeHeHnNn
HaBbIKOB
nonyckarTcs
npobensl

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

7.3. Tunosble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, HeobXxoauMbie 41 OUEHKHU
3HaHUM, ymel-mﬁ, HaBbIKOB U (MN1M) oNbITa AEATENIbHOCTHU, XapakKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn 06pa303aTean0|7| nporpamMmmbl

Bonpockl TeKyLLero KOHTPOJis 3HAaHUK Mo pa3aenam paboyei NnporpaMmbl AUCLUNIIUHBI

«00bLwan sHepreTuka»

1. Kakue ycnoBusa Heobxoammo cobnoaaTh, 4HTobbl TepMoAMHaAMUYECKUIA NpoLecc bbin 06paTUMbIM?
YTO ABNAETCA NPUYMHON HEOBPATUMOCTUN peasibHbIX TEPMOANHAMNUYECKNX NPOLLeccoB?

2. NoYyeMy BHYTPEHHIOK SHEPIUIO, SHTANLMNIO U SHTPONMIO paboyero Tena Ha3bIiBalOT MapaMeTpaMum
nnn PyHKUNAMKU COCTOSHMS, @ TeNIOTY U paboTy hyHKUMSMIK npouecca?

3. B 4eM cywHoCTb 1-ro 3aKoHa TepMOAMHaMUKN? HannwunTe ypaBHEHWE NepBOro 3akoHa
TepMognHaMNKN, 06bACHNTE BXOAALLNE B HEIO BEJIMYUHDI.

4. B 4yeM CyLHOCTb BTOPOro 3akoHa TepMO,D,I/IHaMI/IKI/I?

5. MNpuBegnTe 0CHOBHbLIE (POPMYJIMPOBKN BTOPOro 3aKOHa TEPMOONHAMUKN N faluTe ero
aHaIMTNYECKOe Bblpa)keHne ans obpaTuMbIX U HEOBPATUMbIX MPOLLEeCCOB. [MoKaXKMTe, YTO LUK
KapHo aBnsfeTCcA HauBbIrogHENWMM B 3alaHHOM NHTepBane TeMnepaTypsbl.

6. MoKaXxnTe, YTO N30XOPHbIN, N30TEPMUYECKNN 1 aanabaTHbIe MPOLECChl ABASIOTCS YaCTHbIMK
cly4asiMn NoSIMTPONHOro npoLiecca.

7. MNonb3yacb YpaBHEHNAMN MEPBOro 3aKOHa TepMogUHAMUKN AN NMOTOKa U Ans 3aKprTOIZ
CNCTEMDbI, MOKa>XNTe 3a CHeT 4Yero coeepladoTCAa BCe BUAbI pa60Tb| pa6oqero TeNa B NOTOKE.

8. lns 4yero npmnmeHsieTcs cono JlaBana? M3obpa3nte cxemaTUYeCKN 3TO COMJIO.

Kak MeHSATCa AaBJieHne U CKOPOCThb rasa BAOJIb conna?
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9. N306pa3uTe TennoBon npouecc B conne JlaBans B h,S-anarpamme. MNpneeanTte ypaBHeHue ans
onpenesnieHns TeopeTNYeCcKonm n 4eENCTBUTENIbHON CKOPOCTEN NCTEYEHUS.

10. Mo4yeMy B cxo[ALWEMCS KaHale HeNMb39 AOCTUYb CKOPOCTU Bosblien, 4eM MeCTHas CKOPOCTb
3ByKa?

11. Y1o Ha3biBaeTCA abCOMOTHOM N OTHOCUTE/IbHOW BIa)XHOCTbIO BO3ayxa? Kakylo TeMnepaTypy
Ha3bIBalOT TeMMepaTypon TOYKN PocChl? HTO Takoe Brarocoep)xaHume Bo3gyxa v Kak oHO
onpepenseTca?

12. B 4eM COCTOUT passimyme Mexxgy npoueccamMmm UcrapeHns n KUneHmns?

13. Kakon nap Ha3blBaeTCA NeperpeTbiM 1 4YTO Takoe cTeneHb neperpesa?

14. Kakon Mnap Ha3blBa€TCA BJZIa>KHbIM HaCblLLEHHbIM N YHTO TaKoe CTEelNeHb CyXOCTI/I?

15. YeM xapakTepHa KpuTnyeckas Touyka? Kakme 3Ha4yeHNsa napaMeTpoB BOAAHOIO rnapa B
KpUTU4eckon Tovke?

16. N306pa3uTe B KoopanHaTax p,v n T,S npouecc napoobpasoBaHns AN BOASHOrO napa u
06bACHNTE XapakTepHble 06aacTn, IMHUN U TOYKN, HAHECEHHbIE Ha HUX.

17. Kakue Benm4mnHbl CBA3bIBaEeT Mexay cobon ypaBHeHne KnanenpoHa-Knay3unyca?

18. YeMm xapakTepHa TponHasa To4Ka? KakoBbl 3Ha4YeHNS ee napaMeTpoB?

19. Kakol nap Ha3blBaeTCA CYXMM HacblWeHHbIM? I306pa3uTe Ha anarpammax p-v, T-S n h-S
obpaTuMbIN agmnabaTHbIN NPOLECC paCLUNPEHNS MEPErpeToro napa A0 COCTOAHUA CYyXOro
HacCbIWEHHOro Napa. fante HeobxooMMble MOACHEHWS.

20. N306pa3nTe Ha gnarpammax p-v, T-S n h-S n3obapHbin Npouecc NpespaLleHns BAa>KHOIo
HaCbILLLEHHOr0 BOAAHOI0O rMapa A0 COCTOAHWSA neperpeToro napa. ante HeobxoanMbie MOACHEHUS.

21. Kak n3meHseTcsa TensoTa Napoobpa3oBaHmns C yBeMYeHNEM faBneHna? Kak nocymTaTb
TennoTy napoobpasoBaHUA?

22. N306pa3nTte TeopeTUYeCKY MHOANKATOPHYIO AMarpaMmy NOPLUHEBOro KOMMNpeccopa s ciyyas
N30TePMUYECKOro N agmabaTHoro cxaTtmsa. MNoka)kmTe Ha HEN NMaoWwaan, KoOTopbiMM M306parkatoTcs
paboThbl HAMOMHEHNS, CXKaTUA N BblTalKBaHUA. 151 Yero NpMMeHseTCs oxJa)kaeHne
Komnpeccopa?

23. N306pa3uTe naeasnbHbi LUK OBUraTesNsl BHYTPEHHEro cropaHus ¢ n3obapHbiM noaBoaoMm
Tenna B p-v n T-S anarpammax. OT4ero 3aBUCUT K.M.A. 3TOro Umkna?

24. N306pa3uTte naeanbHbl LMK OBUraTeNsl BHYTPEHHEr0 CropaHMs Co CMELaHHbIM NOABOLOM
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Tenna B p-v 1 T-S anarpammax. lante HeobxoanMble MOSCHEHUS.

25. MpueeanTe NpUHLUMNMNANIbBHYIO CXEMY MapOCUIOBOM YCTaHOBKM, paboTatowen no unkny PeHknHa,
n ns3obpasnte unkn paboTel B KOOpAMHaTax p-v u T-S.

26. Kak BAUSIOT HaYvalibHble N KOHeYHble NapaMeTpbl Ha TepMuyeckuinn KMMO unkna PeHknHa?

27. YTo Takoe NMpoMe)XyTOYHbIA NMeperpes napa n As Yero oH npuMeHseTcs?

MpuBeanTe NPUHLUMMANIBHYIO CXEMY 3TO YCTAHOBKU. [laiTe HeE06X0ANMbIE MOSICHEHMS.

28. N306pa3nTe ngeanbHbIN LUKN gBUraTenss BHyTPEHHEro CropaHms C M30XOPHbIM MOABOAOM
Tensa B p-v n T-S anarpammax.

29. Y70 Ha3bIiBaeTCs Tennogukaumein? B yem ee npenmyLlecTBa nepen pasaesibHon BbipaboTKom
TEnJIOBOWN 1 3NeKTPUYECKO 3Heprumn? Kakmm napaMmeTpoMm oLEHUBAOT SKOHOMUYHOCTb
Tensao3/1eKTPoLEeHTPann?

30. MpuBeaunTe NPUHUUMNNAJIBHYIO CXEMY pereHepaTUBHOMO LUMKa NapoTypObUHHON YyCTaHOBKM.
[ainTe HeobxoAnMbIE NMOSACHEHUS.

Tembl pecpepaToB

1. TonnnBHo-3HepreTuyeckuin 6anaHc Poccuu.

2. Buabl n cocTtaB opraHn4eckoro TonamBea.

3. AnoepHoe TonanBeo.

4. T'nppopecypcol.

5. Cnocobbl cxxmnraHums MWUHEpPanbHOro Tonauea. TennoTa cropaHus.

6. MepcnekTnBbI Pa3BUTUS BETPOSHEPreTUKN B M1Upe 1 Poccun.,

7. TennoBble N aTOMHbIE 3/IEKTPUYECKNEe CTaHU NN,

8. TypbomalunHbl.

9. [MapoBble KOTJbl U aTOMHbIE pPeaKTopblI.

10. OCHOBHbIe 3/1EMEHTbI MaporeHepaTopoOB N NX Ha3Ha4vYeHue.
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11. MHorocTyneH4aTble TypbuHblI.

12. TnoposnekTpuyeckme ycTaHoOBKN.

13. HeTpaanunoHHbIE U BO306HOB/ISEMbIE NCTOYHUKM SHEeprun.

14. Skonornyeckne npobaembl rMAPOIHEPreTUKMN.

NMpuMepHbIX NepevyeHb BONPOCOB K 3K3aMeHy Mo AUCLUNJINHe

«0Obwan sHepreTuka»

1. OpFaHI/I‘-IeCKoe TOMJINBO: COCTaB U XapPaKTeEPUCTUKN.

2. HeopraHu4deckue Tonamea.

3. AnoepHoe TonanBeo.

4. Bo306HOBISIEMbIE UCTOYHUKW SHEPrUK: TEMO Hegp 3eMaun u TasgHue Boa Mopen, coniHevYHas
3Heprus, sHeprmusa OBMXXEHNS BO34yXa, T’MApPOdHepreTnyeckme pecypchbl.

5. BHyTpeHHAA 3Heprug, | v |l 3aKoHbI TEPMOANHAMUKMN.

6. DHOONBLHUSA 1 SHTPONUS.

7. OCHOBHble TEPMOANHAMNYECKME NPOLIECCHI; peasibHble Fa3bl, BOA4a 1 BOASIHON nap.

8. Kpyrosble npouecchl, LK KapHo.

9. TennonpoBOAHOCTb: 3aKOH Pypbe, ypaBHEHME TENJoNPOBOAHOCTU, METOAbl peLleHns 3aaay
HeCcTaLOoHapHOW TenJIONPOBOAHOCTMW.

10. KOHBEKTUBHbIN TennoobMeH: 3akoH HbloTOHa-PuxmaHa, KputepunaibHble ypaBHEHUS
TensooTnauyu.

11. Jly4yncTblili Tens006MeH: 3aKOHbI N3y4eHUsl, 0COBEHHOCTU IyYNCTOro TensoobMeHa B rasax.

12. Tennonepenaya, ypaBHeHMe Tenonepenayn.

13. Knaccngpukaums TensioobMeHHbIX annapaToB Y UX KOHCTPYKLUS.
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14. MeToAbl TEMMIOBOro pacyeTa TenaoobMeHHbIX annapaTos.

15. Tennosown n MmatTepmrasbHbii BanaHCbl TENI00OMEHHNKOB.

16. O6Lwime cBeAEHMA U TUMbI 21EKTPOCTAHLNN.

17. NapoTypbuHHbIE anekTprnHeckmne cTaHuum (K3C n TILL).

18. Cnocobbl noBbiweHus KMM napoTypbuHHbIX CTaHLUUNA.

19. Unkn rasotypbuHHOM yCTAaHOBKW; CXEMa NMapora3oBon yCTaHOBKMN.

20. AToMHble anekTpuyeckme ctaHumm (A3C), obwme nonoxkeHums, unkabl ASC n nx apHeKTUBHOCTD;
TPEeXKOHTYpPHble NapoTypbuHHbie A3C.

21. T'naposanekTpmnyeckme cTaHumn: obuime nonoxxeHus, Tunel MNIC (pycnoBble, AepMBaLMOHHbIE,
rMapoakkymynmpyoLwine, npuaneHele, mansie N3C).

22. DHeprusa pe4yHoro BOAOTOKa U y4acTKa, ypaBHeHNa bepHynnm, MOWHOCTb y4YacTKa.

23. TeOpeTVIHeCKI/Ie, TEXHNYECKNE N SKOHOMNYECKUE TngposHepreTn4eckmne pecypchobl.

24. Hanopbl rmapo3HepreTUu4ecKnx cTaHuumn.

25. TmppoTypbuHbl MNIC; sHeprmnsa n mowHocTb MIC.

26. BeTpoaHepreTunka 1 conHe4vyHas sHepreTunka. Obuime cBeieHNs 0 BETPO3HEpPreTn4ecknx
yCTaHOBKax.

27. MepcneKTMBbl Pa3BUTUSA BETPOIHEPreTUKM B Mupe n Poccun.

28. dHeprunsg Bo3AyLIHOro NnoToka U MoLWHOCTbL B3Y.

29. NHWopHbIe 1 oLIOPHbIE BETPOMNAPKW; BETPO3IHEPreTUKa B CUCTEMAX 3JIEKTPOCHABXeHUS.

30. ConHeYHas 3HepreTunka, obLime NosoXKeHUs.

31. NMpeobpa3oBaHMe CONHEYHOWN SHEPrun B Apyrne BUAbl SHEPrUN - TENIOTY U INEKTPUYECTBO.

32. CosiHeYHble KOJINIEKTOPbI N COJIHEYHbIE POoTOodNeKTpmYeckue yctaHoBku (COIY). KM conHeyHbIX
YCTaHOBOK.
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33. KoTesbHble ycTaHOBKUK TIC, obLive NosoXKeHNs, OCHOBHbIE BUAbl KOTEJIbHbIX arperaToB:
3HepreTuYeckmne KoTesibHble arperaThbl, KOTJ/ibl MPON3BOACTBEHHbIX KOTeJIbHbIX, BOAOrpenHble
KOT/1bl OTONUTESIbHbIX KOTEJIbHbIX.

34. OCHOBHbIe 3/IeMEHTbI KOTEJIbHOI0 arperaTa: UCnapuTesibHbIe MOBEPXHOCTHN,
naponeperpesaTenu, BOASAHbIE SKOHOMaK3epbl, BO3AYyX0NoorpeBaTen n TarogyTheBble
yCTpOWNCTBa.

35. Tennosown 6anaHc koTna u KMNMA, pacxon Tonnamea.

36. NapoBble TypbuHbl TIC, 0bLme ceeaeHns, npeobpasoBaHe SHEPrnM B conax U Ha pabounx
nonaTkax. BHyTpeHHne n BHellHne noTepu B TypbuHe, KMNM.

37. KoHAeHCaLNOoHHbIe YCTaHOBKM NapoBbIX TyPOMH.

38. Knaccugpmkaumsa cucteMm TensocHabxxeHuns.

39. CnUCTEMbl NICTOYHMKOB TEMJOThI, 3HEpreTnYeckas 3hPeKTUBHOCTb TenJodurKaLmu.

40. ParioHHbIE N MPOMBbILLUJIEHHbIE OTOMUTEJNIbHbIE KOTEJIbHbIE.

41. CxeMbl TernaocHabxxeHns oT BOAOrpenHoOn 1 NapoBON KOTESIbHON.

42. OcHoBHOe 0b6opynoBaHME NAapPOBbLIX N BOAOIrPENHbIX KOTEJIbHbIX, LLEHTPaJibHble TeMnJoBble
MNYHKTbI (LLTTT).

KoMnsieKT TeCTOBbIX 3agaHUN gns nNpPpoBepPKU OCTAaTOUYHbIX 3HaHUW NO AUCUMMJINHE

«0bLwan sHepreTuka»

Bonpoc (3apaHue) Ne 1. Kakoe KOM4YeCcTBO TEMN0Tbl BbiAENAETCA NPU CropaHnn 04HOW TOHHbI
YCJIOBHOIO TOM/mBa?

BapuaHThbl oTBeTOB: 1) 31,6 'IX; 2) 29,3 I'Ax; 3) 26,8 I'Ox; 4) 23,4 T XK.

Bonpoc (3apaHue) Ne 2. Kakoe KONMYEeCTBO TEMAOThI BbiAeNsaeTCcs Npu CropaHum ogHON TOHHbI
YCJ/IOBHOrO TONJMBa? Belpa3nTe 3TO 3Ha4YeHMe B MeraBaTT-4acax.

BapnaHTbl oTBeTOB: 1) 12,57 MBTX\y; 2) 7,14 MBTX\y; 3) 8,14 MBTX4; 4) 9,81 MBTX\.

Bonpoc (3apaHue) Ne 3. Ha3oBMTe MakCMMaibHO AOMNYCTUMOE 3HAYEHNEe Hanps>XEHHOCT
3/1IeKTPUYECKOro NnoJsis MPOMbILLIEHHOMN YaCTOTbl, B KOTOPOM MOXKET HaXO0AUTbCS YENOBEK YC/IOBHO
6e3 nocnencTBuUiA 4 CBOEro 340pPOBbS.
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BapuaHTbl oTBeTOB: 1) 2 KB/M; 2) 20 kB/™; 3) 12 kKB/M; 4) 5 kKB/M.

Bonpoc (3apaHue) Ne 4. Ha3oBuTe 3Ha4YeHME HANPAXKEHHOCTU 31IeKTPUYECKOro rnos
MPOMbILLIEHHON YaCTOTbl, NPU OOCTUXXEHUN KOTOPOro Aaxke KpaTKOoBpeMeHHoe npebbiBaHmne
YyenoBeKa B HEM BbI3blBAET 3aMeTHble PYHKLIMOHAIbHbIE PACCTPONCTBA OpraHM3Ma.

BapuaHTbl oTBeTOB: 1) 2 KB/M; 2) 20 KB/M; 3) 12 KB/M; 4) 5 KB/M.

Bonpoc (3apaHue) Ne 5. YT0O Ha3bIBalOT 3HEpreTudyeckumMm pecypcamm?

BapnaHTbl 0TBeTOB: 1) MaTepunasibHble 06bEKTLI, B KOTOPbIX COAEPXKUTCS IHEPrus; 2)
MaTepuasibHble 06beKTbI, B KOTOPbIX COOEPXKUTCHA IHeprunsa, npurogHasa Ans coBepLleHuns
MeXxaHun4eckon paboTbl; 3) MaTepuasibHble 06BEKTbI, B KOTOPbIX COAEPXKUTCA IHEPrUS, NPUrogHas
0N NPaKTUYeCKOoro NCrnoJsib30BaHNS YesioBeKOM; 4) MaTepuasibHble 00beKThl, B KOTOPbIX
COLEPXXUTCA dHEPrus, NPUrofHas Aas NPoM3BOACTBA 3/IEKTPOIHEPrnn.

Bonpoc (3apaHue) Ne 6. HTo Ha3biBaloT BO306HOBASAEMbIMY IHEpPropecypcamMmn?

BapuaHTbl 0TBETOB: 1) SHepropecypchbl, HEMPEPLIBHO BOCCTaHaBANBaOLWMECS MPUPOLoN; 2)
3Hepropecypchbl, BOCCTaHaBAMBAOLWMNECHA MPUPOLAOA B AaHHOM FeosiormyeckomM nepuope; 3)
3HEepropecypchbl, paHee HaKOMJIEHHbIE B MPUPOAE, HO B HOBbIX F€0JIOMrMYECKMX YCIIOBUAX
npakTuyeckn He obpa3sytowmecs; 4) sHepropecypcbl, He BOCCTaHaBAMBaOLWMNECHA MPUPOLON B
OaHHOM MCTOPUYECKOM MNepunoae.

Bonpoc (3apaHue) Ne 7. YTo Ha3bIBalOT S3HEPreTUYeCcKM NpPon3BoACTBOM?

BapuaHTbl 0TBETOB: 1) Npeobpa3oBaHMe NEPBUYHON SHEPT N BO BTOPUYHYIO, MetoLLyto 6osee
ynobHylo onsa pacnpegenenmnsa n notpebneHns B faHHbIX YCIOBUAX OPMY; 2) NOSyHEHME SHEPrUmn
Heobxoaumoro Bmnaa n cHab>xeHne en noTpebutenen; 3) nepedaya n pacnpeneneHmne sHeprum; 4)
noJsiy4yeHne N KOHUEHTPaLNSA SHepPreTUYeCcKX pecypcoB U nx nepenada K yCTaHOBKaM,
npeobpasyoLnmM SHepPruto.

Bonpoc (3apaHue) Ne 8. 4To Ha3biBalOT SHEPrOEMKOCTbIO HOCUTENS 3HEPrn? BapmaHTbl OTBETOB:
1) KONIMYECTBO IHEPT N, NPUXOASALLENCSA Ha eANHMLY 06beMa (hN3NYECKOro Tena; 2) KOJINYeCcTBO
3Hepruun, NPUXoaaLencs Ha egMHULY naowlagm NoBepxXHOCTU (hU3NYECcKoro Tena; 3) KoJIN4ecTBo
3HEepruun, NPUXoaaLLencs Ha egMHULY Maccbl OU3NYEeCKoro Tena; 4) KoJIM4YeCTBO SHEPruu,
NPUXOASLLENCS HAa eAUHMLY U3MEHEHUS TeMMnepaTypbl PU3NYECKOro Tena.

Bonpoc (3apaHume) Ne 9. Y10 Ha3bIiBalOT rmgposHeprunen?

BapuaHTbl 0TBETOB: 1) NOTEHLMaNbHYO SHEPr M0 rPaBMTaLUOHHOIO B3aUMOAENCTBMSA BOAbI C
3eMNeN; 2) KNHETUYECKYIO SHEPruio NMoToKa Bobl; 3) CyMMapHYO SHEPruo rpaBUTaALIMOHHOIO
B3aMMOAENCTBMS BOAbI C 3€MJIEN N KUHETUYECKYIO SHEPruio NOTOKa BOAbl; 4) CYMMapHYIo
BHYTPEHHIO 3HEPruio BoAbl.

Bonpoc (3apaHue) Ne 10. HYT0o Ha3biBalOT aTOMHOW (14epHON) sHeprunen?
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BapuraHTbl OTBETOB: 1) BHYTPEHHAA SHEPrUsi, COAEPXKALLAACA B SAPAX TSHKENbIX XMMUYECKNX
3JIEMEHTOB; 2) BHYTPEHHSAS SHEPI s, COAEPXKALLASACSA B TAXKESbIX XUMUYECKMX SIEMEHTax; 3)
3Heprusa saep TAXKeNbIX XMMUYECKUX 3JIEMEHTOB, KOTopas ocBoboXxaAaeTcs Npu nx aeneHuu; 4)
3Heprusa saepHoro cuHTe3a.

Bonpoc (3apaHue) Ne 11. YKaKnTe, Kak MaTeMaTUYEeCKIN Bblpa>kaeTCs nepBoe Havano
TepMoONHaMNKN, eCnn NMPUHATL cneaytowme obosHavyeHns: DU - nusmeHeHune (npupallieHue)
BHYTPEHHEWN SHEPrMn TePMOONHAMNYECKOr0 areHTa Nocsie rnoJsly4eHnsa OT BHELWWHEro NCTOYHMKa
KoJIM4ecTBa TenaoTbl Q U COBEPLLUEHUS UM MEXaHMYECKON paboThl A.

BapuaHTtbl oTBeTOB: 1) A-U=QA;2)D=+UQA;3)D=-UAQ;4)-D=+UQA.

Bonpoc (3apaHue) Ne 12. CMbIC/1 BTOPOro Havasla TepMOAMHAMUKW 3aKJIl04aeTCsa B TOM, 4TO ...
BapnaHTbl 0TBETOB: 1) HEBO3MO>XHO CO34aTb TEMJIOBOW ABUraTelb, KOTOPbIN MOr Bbl coBepLuaTb
paboTy, He Nnony4as TensaoTbl; 2) paBHOBECHas TepMoANHaMMYeckas CUCTeMa He MOXKEeT CoBepLuaTh
paboTy 3a CHET BHYTPEHHEN 3Hepruu; 3) NoABOANMas K TEPMOANHAMUYECKOMY areHTy TensoTa
NMOET Ha yBeJIMYEHNE ero BHyYTPEHHEN SHEPIrN U Ha COBEPLUEHNE MEXaHNYECKon paboTsl; 4) ecnu
cucTeMa He coBepluaeT paboTy, TO e SHEPrua N3IMEHSAETCS TOJIbKO 3@ CHET NOABEAEHUS NN
0TBOAA TEMN/OThI.

Bonpoc (3apaHume) Ne 13. Y10 Ha3bIBalOT 3HTaIbNMen TEPMOANHAMNYECKOr0 areHTa?

BapuaHTbl 0TBETOB: 1) ero BHYTPEHHIOIO (TEMJIOBYIO) SHEPIrunio; 2) CyMMY BHYTPEHHEN SHEpPrum u
npovn3BeaeHns AaBneHns Ha o6beMm; 3) pa3HOCTb BHYTPEHHEN SHEPIrUM U NPOU3BEAEHUS faBIeHNS
Ha 06bEM; 4) hYHKLNIO COCTOSIHNS TEPMOANHAMUYECKON CUCTEMbI, AnddepeHLMan KOTOpPol paBeH
anddepeHunany gaBaeHnUs, YMHOXXEHHOMY Ha 06beM.

Bonpoc (3apaHue) Ne 14. DHTaNbNna TepMOAMHAMNYECKOro areHTa N3MepsieTcsl B Tex Xe
eanHULAaX, 4YTo ” ...

BapuaHTbl 0TBETOB: 1) 3Heprus; 2) TeNI0eMKoCTb; 3) AaBsieHne; 4) TemnepaTypa.

Bonpoc (3apaHue) Ne 15. YT0 Ha3bIiBalOT IHTPONMEN TEPMOANHAMNYECKOrO areHTa?

BapnaHTbl 0TBETOB: 1) QYHKLMNIO COCTOAHUSA TEPMOANHAMNYECKON CUCTEeMbI, AnddepeHumnan
KOTOPOWM Npu 3/71IeMEHTApHOM paBHOBECHOM MpoLecce paBeH OTHOLWeEHUIO andgdepeHumana
noaBeOEeHHOW TEMOThl K TeMNepaType CUCTEMBbI; 2) DYHKLUIO COCTOSHMUS TEPMOANHAMNYECKON
cucTeMsbl, auddepeHunan KOTOpon Npu 31eMeHTapHOM paBHOBECHOM MpoLecce paBeH
anddepeHUnany gaBneHns, YMHOXXEHHOMY Ha 06beM; 3) hbyHKLNIO COCTOSHUS
TepMoOMHaMNYECKOro areHTa, aguggepeHuman KOTOpPon Npn 3ieMeHTapHOM PaBHOBECHOM
rnpoLecce paBeH OTHoLleHUO aAnddepeHUmana gaBneHns K 06bvemy; 4) PYHKLNIO COCTOSHNS
TepMoAMHaMNYECKOro areHTa, guggepeHuman KOTOpPon Npn 3ieMeHTapHOM pPaBHOBECHOM
npouecce paeeH gnddepeHunany NnoaBeaeHHON TENN0Tbl, YMHO)XXEHHOMY Ha TeMnepaTypy.

7.4. MeToaunyeckue MaTepuasnbl, onpeaensiowme npouenypbl oOueHMBaHUA 3HAHUM,
YMEHMUM U HaBblKOB, U ONbiTa AEATEJIbBHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUMpPOBaHUA
KOMMNEeTeHLUun
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Tpeb6oBaHua K HanucaHuio pecdepaTa

PedhepaT - NnpoayKT camocToAaTesnbHON paboTbl oby4atowerocs, npeacrasnatowmin cobom KpaTkoe
N3N0XXEeHNe coaep XaHns 1 pe3ybTaToB UHANBUAYASIbHON y4ebHo-nccnenoBaTebCKOM
heaTenbHOCTN. ABTOpP pacKpbIBaeT CYyTb nccnenyemon npobnemsl, NPUBOANT PassiNyHbIE TOYKN
3peHuns, a Takxxe cOBCTBEHHbIe B3rnaabl Ha Hee.

PethepaT nosmxeH bbiTb CTPYKTYPUPOBAH (Mo rnaBaM, pa3aenam, naparpagam) v BKIYaTb
pa3fenbl: BBelleHne, OCHOBHYIO YacTb, 3aKJIlOYEHWE, CMUCOK UCMOJIb30BaHHOW NUTepaTypsbl. B
3aBUCMMOCTU OT TEMATUKN pedepaTa K HeMy MOryT 6biTb OpOpPMIIEHBI MPUJIOXKEHMS, CoAep Kallne
[OKYMEHTbI, WANCTpauum, Tabnamubl, CXeMbl U T.4.

KpuTepuu oueHuBaHusa pedepara:

OTMeTKa «OTJ/INYHO» BbIMNOJSIHEHLI BCe TpeboBaHMUS K HaNUCaHWIO 1 3allnTe pedepaTa: obo3HavyeHa
npobnema n obocHoBaHa e€ aKkTyasIbHOCTb, CAENIaH KPAaTKUIA aHaIn3 pas/IMyHbIX TOYEK 3peHUs Ha
paccMaTpuBaeMyto npobsieMy 1 NOrMYHO n3NoxKeHa cobCTBEHHAsA No3nLKns, CHOPMYIMPOBaHbI
BbIBO/lbl, TEMA PACKPbITa NOJHOCThIO, BblAep>KaH 06bEM, cobntoaeHbl TpeboBaHUA K BHELLHEMY
0ohOpPMJIEHUIO, AaHbl MPaBUJibHbIE OTBEThI Ha AOMNOJHUTESIbHbIE BOMPOCHI.

OTMeTKa«X0opoLlo» - OCHOBHble TpeboBaHUs K pedepaTy 1 ero 3aluTe BbINOJHEHbI, HO MPU 3TOM
[onyLleHbl Hef04YéTbl. B 4aCcTHOCTU, UMEITCA HETOYHOCTU B U3/I0XKEHUN MaTepuasa, OTCYyTCTByeT
Jlornyeckas nocsiefoBaTes/IbHOCTb B Cy)XJEHUAX, He BblaepXaH 06bEM pedepaTa, UMelTCs
ynyuieHns B oQopMJIEHNN, HE OOMYCKAeT CyLLEeCTBEHHbIX HETOYHOCTEN B OTBETE Ha
[OMONHUTESIbHbIN BOMPOC.

OTMeTKa «y[0BNEeTBOPUTENBHO» - UMEIOTCS CyLLeCTBEeHHbIe OTCTYNJIeHNa oT TpeboBaHUN K
pedepunpoBaHnio. B 4acTHOCTK, TeMa OCBeLlleHa INLb YaCcTUYHO, AONYyLLUEeHbl (haKTU4eckune owmnbkin
B COZlep>XaHnn pedepaTa Uan rnpu oTBeTe Ha AO0MOJIHUTE/IbHbIE BOMNPOCH!, BO BPEMS 3aLLUThI
OTCYTCTBYET BbIBOA.

OTMeTKa «HeyOoBNeTBOPUTE/NbHO» - TeMa pedepaTa He packpbiTa, 06Hapy>X1MBaeTCs
CyLleCTBEHHOEe HernoHUMaHne npobnemsl.

KpuTepumu oueHKHU 3HaHUHW CTYA,EeHTOB Ha 3K3aMeHe:

OTMeTKa «OT/IMYHO» CTaBUTCH, eCcnu:

* - PACKPbITbl M TOYHO yNoTpebsieHbl OCHOBHbIE MOHATUS;

* - CYLHOCTb BOMPOCOB pacKpbiTa MOJIHO, Pa3BEPHYTO, CTPYKTYPUPOBAHO, JIOTMYHO;

* - BbIBOObl 060CHOBaHbI 1 NOCnen0BaTEeSbHbI;

- - Ananor c npenogaBaTesieM BbiCTpanBaeTcs ¢ 060CHOBaHMEM CBSA3M CyTW BOMPOCOB buneTta ¢
APYruMmM BOMpoCcaMn 1 pasnenamm y4yebHon ANCUUNANHbI;
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* - MOJIHO N oNepaTMBHO OTBeYaeT Ha OOMNOJIHNTEIbHblIE BOMPOCHI.

OTMeTKa «XopoLwo» CTaBUTCSH, eCyu:

* - HaCTN4YHO PaCKPbITbl OCHOBHbIE MOHATUA,

* - B LeJIOM MaTepuan n3naraetcda nojiHo, no cyTn buneTa;

* - BbICTpanBaeTCda Anasior C npenogaBaTtesieM No cogep>XaHUo BOMpoCa,

- OTBETWU Ha 60ﬂbLuy}O HYaCTb A0MOJIHNTEJIbHbIX BOMPOCOB.

- OTMeTKa «yAOBNEeTBOPUTEJSIbHO» CTaBUTCA, €CJIN:

- B OCHOBHOM 3HaeT I'IpOFpaMMHbIIZ MaTepunan B Heobxoaumom o06bEMe;

- AONyCKaeT cyueCcTBeHHble NMorpewHoCT B 0TBE€TE Ha BOMPOChlI 9K3aMeHaUuMOHHOIro buneTa;

- He B COCTOAHUWN nNogaepXmBaTb OMasior C npenogaBaTtenemMm,

* - HEe AOCTaTO4YHO TOYHO NCMNOJIb3yeT OCHOBHbIE KaTEropmn N nOHATUA,

* - He 0TBeTWU Ha BONbLUNHCTBO AOMNOJIHUTESNbHbIX BOMpPOCOB.

OTMeTKa «HEeYyO0BJIETBOPUTENIbHO» CTaBUTCA B CJlyHae, eCsin:

- EMOHCTPUPYET HE3HAHME TeoPUM N NPaAKTUKN U3y4aeMoro npegMmeTa.

- AoNyCKaeT npnHuunmalibHble ownbku B oTBETE Ha BOMpPOCbl 3K3aMeHaLUNOHHOIo buneTa;

* - He 3HaeT OCHOBHbIe onpeneneHns KaTeropvn7| N MOHATUIA OUCUUMANHBI;

' - MPaKTU4eCKn He oTBevYaeT Ha OOMNOoJIHNTE/IbHblE BOMPOCHI.

KpuTepum oueHKHU 3HAaHUH CTYAeHTOB NpU NpoBeeHUn TeCTUPOBaHUSA

1. NHonBmnpyanbHasa 6annbHasa oueHkKa:

- OL,eHKa «OTJINYHO>» BbICTAB/IAETCA NPM YCJAOBUM NMPaBUJIbHOrO OTBETa CTYAEHTa HE MEHEE YEM
85% TecToBbIX 3a4aHNIA;
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- OL,eHKA «XOPOoLUO0>» BbICTaB/ASETCSA NPU YC/IOBUN NPaBUIbHOIO OTBETa CTYJEHTA HE MEHee YEeM
70% TecToBbIX 3a4aHUN;

- Ol eHKa «yA0BJIETBOPUTENIbHO» - HEe MeHee 51%; .

- OLLeHKa «HeyA0BNIeTBOPUTEJIbHO>» - €C/IN CTYAEHT NPaBUIbHO OTBETU MeHee YeM Ha 50%
TeCTOBbIX 3a4aHUN,

2. Moka3aTenun ypoBHS YCBOEHMUS y4ebHOro afieMeHTa nan OUCUUMINHBI B LLESIOM:

- NpoUEeHT CTyAeHTOoB, NMpaBuJibHO BbINOJIHUBLWWNX 3aaHUE;

- MPOUEHT CTYAEHTOB, OCBOMBLUNX BCE ANOaKTU4YeCKnNe eanHnubl OUCUNNINHDbI.
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8. YyebOHO-MeTOAMYEeCcKOe u uH(hOopMauMOHHOe obecneyeHne AUCLUMNJIUHDI
(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue CcblIKa

Obuwasn sHepreTuka : y4ebHo-meToamnyeckoe rnocobue nna http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100058838
CTYAEHTOB O4YHOWN 1 3a04HON (hopM 0byyeHuns no
HanpasaeHuto NnoarotoBkn 13.03.02 dnekTposHepreTuka m
3NeKTpoTexHuka / MuHobpHayku Poccuun, ®r60Y BO
Mankon. roc. TexHon. yH-T, IH>XeHep. dak., Kad. HedTeras.
hena n aHepreTukn ; coctasutens Ctapkos H.H. - Malikon :
B.n, 2019. - 39 c. - TEeKCT : 3/IeKTPOHHbLIN. - PeXxum goctyna:
cBoboaHbIN. - Bubnnorp.: c. 39 (4 Ha3B.)

Bapo4kuH, E.B. Obwas aHepreTuka : y4ebHoe nocobue / https://znanium.com/catalog/document?id=385202
E.B. bapo4ykuH, M.1O. 3opuH, A.E. bapo4kuH ; noa. pea. E.B.
Bapo4kuHa. - 3-e usg., nepepab. n gon. - Mockea ; Bonorpa :
WNHppa-NHxeHepus, 2021. - 316 c. - 3B6C 3HaHuyM. - URL:
https://znanium.com/catalog/document?id=385202. - Pexxum
focTtyna: no nognucke. - ISBN 978-5-9729-0759-5

Monnwyk, B. N. O6bwan saHepreTuka : y4ebHoe nocobue / B.W. | https://znanium.ru/catalog/document?id=464825
Monuwyk. — MockBa : UH®PA-M, 2025. — 208 c. — (Bbicuee
obpasoBaHue). — DOI 10.12737/1039242. - ISBN
978-5-16-018523-1. - TeKCT : 3N1eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2210896

8.2. lononHuTesNibHaA nurtepaTtypa

HasBaHue CcblsIKa

MeToanyeckne pekoMeHgauMm No HarnMcaHmo n http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100052528
ochopmneHuto pedepaTtos / MnHobpHaykn Poccun, ®rboy BO
Mankon. roc. TexHo. YH-T, IH>xeHep. dak., Kad. HedTeras.
hena v aHepreTukn ; coctasutens Koxyxxesa P.b. - Mankon :
B.n, 2023. - 15 c. - Mpwun.: c. 13-14. - Pexxum gocTyna:
cB06OAHbBIN
http://lib.mkgtu.ru:8002/libdata.php?id=2100052528

MeToanyeckme pekomeHaauUnm No opraHn3aLnm http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100052531
camocToAaTeNlbHON paboTbl CTYAEHTOB HanpaBaeHUs
noarotoBkun: 13.03.02 dnekTposHepreTmka un
3neKkTpoTexHuka, 21.03.01 HedTerasosoe geno, 21.04.01
HedTerasosoe geno, hopma 0byyeHns: o4HasA, O4HO-
3a04Has, 3ao4Has / MuHobpHaykm Poccumn, ®re0Y BO
Markon. roc. TexHo.. YH-T, IHxeHep. dak., Kad. HedhTeras.
hena v aHepreTukn ; coctasutens Koxyxesa P.b. - Mankon :
B.n, 2023. - 22 c. - Pexxum pocTtyna: ceobogHbii. - bubnuorp.:
€. 21-22 (13 Ha3B.)

Ywakos, B.4. CoBpemeHHble npobnembl anekTposHepreTuku | http://znanium.com/catalog/document?id=57170
: y4ebHoe nocobue / Ywakos B.4. - Tomck : ToMmckui
noNNTEXHUYeCcKnin yHmsepcuteT, 2014. - 447 c. - 3BC
3HaHuyM. - URL:
http://znanium.com/catalog/document?id=57170. - Pexxum
focTtyna: no nognucke. - ISBN 978-5-4387-0521-5

Banees, N.M. ObLwias anekTposHepreTuka : yyebHoe http://www.iprbookshop.ru/79339.html
nocobue / .M. Banees, B.I'. MakapoB. - Ka3aHb : Ka3aHcKkuin
HaLMOHaIbHbIN NCCNef0BaTe/IbCKUI TEXHOIOMNYEeCKNI
yHuBepcuTeT, 2017. - 220 c. - 9bC IPR Books. - URL:
http://www.iprbookshop.ru/79339.html. - Pexxum pgocTtyna: no
noanuncke. - ISBN 978-5-7882-2141-0

8.3. MHPOpPMaALMOHHO-TEIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»

HaunoHanbHas anekTpoHHas bubnnoteka (HIB) : hepaepanbHasa rocynapcTBeHHas
MHOpPMaLMOHHAa cucTeMa : CanT / MMHUCTepPCTBO KybTypbl Poccuinckon ®enepaumun, Poccnimnckas
rocynapcTBeHHas bubnmnoteka. - MockBa, 2004 - - URL: https://H36.pd/. - Pexxum goctyna: ans
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3aperncTpup. nosib3oBaTenen. - TEeKCT: 3NeKTPOHHLIN. H3B - npoekT POCCMINCKON rocyaapCTBEHHOWN
bnbnmnotekn. HaunHasa c 2004 r. NMpoekT HaunoHanbHas anekTpoHHasa bubnmorteka (HIB)
pa3pabaTbiBaeTCsA BeAyLWMMN POCCUNCKUMU BubanoTekamm npu nogaep>xke MMHNCTEpPCTBa
KynbTypbl Poccuinckonm ®epepaunn. OcHoBHas uenb H3b - o6ecneuntb cBOGOAHBIM AOCTYN
rpa>kgaHam Poccuinckon degepaumm Ko BCEM N34aHHbIM, N34aBaeMblM U XPaHALLKUMCA B (QOHAAX
pPOCCUNCKUX BNBANOTEK N3JAaHUAM U Hay4YHbIM paboTaM, - OT KHUXKHbIX MaMATHUKOB UCTOPUMX U
KYNbTYypbl, O HOBENLINX aBTOPCKNX NpounsseneHnin. B HacTosalwee BpeMsa npoekT HOb BkaovaeT
6onee 1.660.000 31eKTPOHHbIX KHUT, 6onee 33.000.000 3anunceir kaTanoros.POCCUNCKAS
HALWMOHAJIbHAA BUBNTNOTEKA (PHB) : canT / Poccuinckas HaunoHanbHasa 6ubnmorteka. - MockBa :
PHB, 1998. - URL: http://nir.ru/. - Pexxum goctyna: onas 3apeructpmp. nosib3osaTenen. - TekcT:
3NEKTPOHHBINA. "... 0A4HA U3 KPYMHENLINX B MUPE 1 BTOPas No BeanymHe oHA0B B Poccuimnckom
depepaumn - CIY>XUT POCCUNCKON KYNbTYpPE N HayKe, XPaHUT HaLMOHaJIbHYIO NaMsATh,
CnocobCTBYeT NPOCBELLEHMIO HAaCceNALWNX POCCNIO HAPOLOB U PaCcNPOCTPAHEHNIO NOEN T'YMaHM3Ma.
... B hboHpax bubnnotekn xpaHutcs 6onee 38,6 MJIH 3K3. NPOU3BEAEHU NEYATU N NHbIX
WHOPMaLMOHHbBIX PECYPCOB, B TOM HYAC/E U Ha 3NEKTPOHHbIX HOCUTENAX, OOCTYMNHbIX LUMPOKOMY
Kpyry nonb3oBaTtesien. ExxerogHo PHB nocewaeT okono 850 ThIC. YynTaTenen, KOToOpbIM BblAaeTCs
00 5 MJIH n3gaHuin, K ee 31IeKTPOHHLIM pecypcaM obpallatoTcs 3a rof cebiie 10 MAH yoaneHHbIX
nofib3oBaTesiei. ... CoOXpaHas KyJbTYPHYIO U NCTOPUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb
6rnbnnoTeyHbIM TpagnunaMm, 3anoXXeHHbIM elle B UMnepaTtopckon NybanyHon 6ubnnoteke, PHB
cerogHs — coBpeMeHHoe NMHPOPMaLIMOHHOE yyYpexxAeHne, OCHalleHHoe HoBenWunM obopynoBaHneM
1N CBOEBPEMEHHO OTBeYalolee Ha HacCyLlHble BbI30Bbl BpeMeHW." (unTaTa ¢ canTa PHB:
http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd)/ eLIBRARY.RU. : Hay4YHaa 3neKTpOHHas
bnbnnoTteka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum goctyna: ans
3aperncTpup. nosib3oBaTesnen. - TeKCT: 31eKTPOHHLIN. MnaTdopma eLIBRARY.RU 6bina co3pgaHa B
1999 rogy no nHuumnaTmee Poccumnckoro poHaa pyHAaMeHTasbHbIX NCCNEN0BaHNI O
obecneyeHnsa PpOCCUNCKMM YHEHbBIM 3JIEKTPOHHOIO AO0CTYMa K BEAYLWMM NMHOCTPaHHbIM Hay4YHbIM
n3gaHusam. C 2005 roaga eLIBRARY.RU Ha4vana paboTy C pycckosi3bl4HbIMU NyBAMKaLMAMN N HbIHE
ABNSIETCS BEAYLLEN 3NTeKTPOHHOM BbNnoTekon HayyHoOW NepmoamnKkm Ha PyCCKoOM A3blke B MUpe.
https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Hasa anekTpoHHas bubnnoTteka : canT. -
MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum pgocTyna: gnsa saperncTpup.
nofib3oBaTesie. - TeKCT: 3N1eKTPOHHbIN. KnbepJleHnHka - 3To Hay4YHas 3/1eKTpoHHas bubnunoTteka,
NOCTPOEHHAsA Ha NapaAurmMe OTKpbITOM Hayku (Open Science), 0OCHOBHbIMY 3afa4aMu KOTOPOW
ABMASAETCA MONYNApU3aLmna HayKn N Hay4YHON AeaTeNbHOCTN, 06 EeCTBEHHbIN KOHTPOJIb KavyecTBa
Hay4HbIX NyBANKaunn, pa3BuTnUE MEXANCLUUMINHAPHbLIX NCCeN0BaHNN, COBPEMEHHOIO MHCTUTYTa
Hay4HOW peLeH3un, NoBbILEHNE LUTUPYEMOCTN POCCUACKON HAayKN N MOCTPOEHME MHMPACTPYKTYpbI
3HaHMN. https://cyberleninka.ru/ Neprnoanyvyeckne nsgaHnsa OOCTYMHblIE 0ByYatoWMUMCA 1
coTpyaHunkam ®Iro0y BO MI'TY no nognmncke n Ha 0OCHOBAHUN KOHTPAKTOB WU JIMLLEH3UOHHbIX
cornaweHun. /index.php/resursy/37-periodicheskie-izdaniya PecypcCbl OTKpbITOro AocTyna
MWHWUCTEPCTBO 3HEPIETUKW POCCUVACKON ®EOEPALUN - https://minenergo.gov.ru/ Netelectro -
HOBOCTW 3/1eKTPOTEXHUKN, CTaTbU N MHPOPMaUKNS, A0CKa 06bABNEHWI, BUAEO-NPe3eHTaunm n
peknama, KaTanor KoMmnaHum n obopynoBaHus. - https://netelectro.ru/ dnekTpoTexHuKa -
https://electrono.ru/ nekTpoaHepreTnyeckme cuctemsl - http://ee-system.ru/
https://minenergo.gov.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

YyebHo-MeToAn4Yeckne MaTepuasbl No NekKunuam QUCLUNINHbI

«Obuwasn sHepreTuka»

Paspnen / Tema MeTonbl ICnocobbl (popmsbl) [CpencTtea DdopMupyemMble KOMMeTeHLUN
obyyeHus

C YK@3aHNeM OCHOBHbIX y4ebHbIX 3/IEMEHTOB 0byyeHns obyyeHuns

1 2 3 4 5

PHepropecypchbl N X NCNoJsib3oBaHMe. HeBo306HOBNSIEMbIE 1 nekums, MN3y4YeHne HOBOro [yCTHasa peyb MK-1.1 MpuMeHsAeT 3HaHNA OCHOBHbIX

BO306HOBNSEMbIE MCTOYHUKUN SHEPrN ly4yebHoro MPON3BOACTBEHHbIX MPOLLECCOB, NPeACTaBAAOLLMNX
npobnemHoe MaTepuabl e AVHYIO LLerNoYKy 3/1eKTpo3HepreTn4ecknx
M3N10XKEHWE TexXHOo0rnmn

OCHOBHbIE NOSIOXKEHNSA TEXHNYECKON TepMognHaMunkin. Paboyee Teno, nekums, MN3y4YeHne HOBOro [yCTHasa peyb MK-1.1 MpuMeHsAeT 3HaHNA OCHOBHbIX

napameTpsl. | 1 1l 3aKOHbI TEPMOANHAMUKN y4ebHoro MPON3BOACTBEHHbIX MPOLLECCOB, NPeACTaBAAOLLMNX
npuobpeTeHune MaTepuana e AVHYIO LLerNoYKy 3/1eKTpo3HepreTn4ecknx
3HAHWN TexXHOo0rnmn

OcHOBLI Teopun TennoobMeHa. TenaonpPoBOAHOCTb, KOHBEKTUBHbIN 1 nekums, MN3y4YeHne HOBOro [yCTHasa peyb MK-1.1 MpuMeHsAeT 3HaHNA OCHOBHbIX

Ny4ncTbi TennoobmeH. Tennonepenaya ly4yebHoro MPON3BOACTBEHHbIX MPOLLECCOB, NPeACTaBAAOLLMNX
npuobpeTeHune MaTepuana e AVHYIO LLerNoYKy 3/1eKTpo3HepreTn4eckmnx
3HAHWN TexXHOo0rnmn

LLKNbl OCHOBHbIX TEMJIOBbIX 3JIeKTpUYeckux ctaHumuin. T3C, A3C, IN'3C. nekumns, M3y4YeHne HOBOro [yCTHas peyb MK-1.1 NMpuMeHseT 3HaHNA OCHOBHbIX

BeTpoBas 1 conHeYyHas aHepreTuka ly4yebHoro MPON3BOACTBEHHbIX MPOLLECCOB, NPeACTaBAAOLLMNX
npuobpeTeHune MaTepuana e AVHYIO LLerNoYKy 3/1eKTpo3HepreTn4eckmnx
3HAHWN TexXHOo0rnmn

OcHoBHOe 060pyfOBaHNE TEMNJIOBbLIX 3/IEKTPUYECKNX CTaHLWUA. nekums, MN3y4YeHne HOBOro [yCTHasa peyb MK-1.1 MpuMeHsAeT 3HaHNA OCHOBHbIX

KoTnoarperaTbl U NapoBble TypOUHbI ly4yebHoro MPON3BOACTBEHHbIX MPOLLECCOB, NPeACTaBAAOLLMNX
npuobpeTeHune MaTepuana e AVHYIO LLerNoYKy 3/1eKTpo3HepreTn4eckmnx
3HAHWN TexHonornm
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CucTtembl TennocHabxxeHns. OCHoBHoe TennopurkaunmoHHoe oﬁopynosaHme nekuuna,

N3y4yeHne HOBOIro
ly4ebHoro
npnobpeTeHmne MaTepuana

3HAHWUN

yCTHas peyb

MK-1.1 NMpuMeHseT 3HaHNA OCHOBHbIX
MPON3BOACTBEHHbIX MPOLLECCOB, NPeACTaBAAOLLMNX
e AVHYIO LLerNoYKy 3/1eKTpo3HepreTn4eckmnx
[TexXHo10rnm

Y4yebHo-MeToOMYEeCKMEe MaTepunalibl NO NPaKTUYECKUM 3aHATUAM ONCUUNNJINHBI

«Obuwasn sHepreTuka»

MCTOYHUKWN SHEeprnn

BOMpPOCa, CoCTaBJieHNe [coBepLueHCTBOBaHMeE

Pa3pnen / Tema HanmeHoBaHue MeToAbI ICnocobbl (dhopMbl) CpencTtsa
obyyeHuns

C YKa3aHWeM OCHOBHbIX y4ebHbIX 21eMeHTOB NPaKkTUYECKOro 3aHATUN obyyeHuns oby4eHns

(ONOAKTNYECKNX eanHNLL)

1 2 E] 4 5

PHepropecypchbl N UX UCNOJIb30BaHMeE. HeBo3o6HOBNAEMble 1 BO30OHOBISIEMbIE icchenosaHune bopmupoBaHmne n KOHTPOJIbHbIN

TepMognHaMnKn

BOMpPOCa, CoCTaBJ/iIeHMe |CoBepLUeHCTBOBaHME

KOHCMNEeKTa BHaHWN onpoc
06cyxaeHne
pedepaToB
TecTol

OCHOBHbIE NMONIOXKEHNSA TEXHNYECKON TEPMOANHAMUKN. Pabo4yee Teno, napameTpsl. | n Il 3akoHbl  [AAiccnepoBaHme bopmMupoBaHmne n KOHTPO/IbHbIN

KOHCMNEeKTa BHaHW onpoc
06cyxaeHne
pedepaToB
TecThbl

OcHOBLI Teopun TennoobMeHa. TennonpoBOAHOCTb, KOHBEKTUBHbIN 1 lccnepoBaHme hopMumpoBaHme n KOHTPOIbHbIN
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Iny4YncTbin TennoobmeH. Tennonepenaya

BOMpPOCa, CoOCTaBJiIeHNe
KOHCMNEKTa

ICOBEpPLLUEHCTBOBaHNE
BHaHWUN

onpoc
06cyxaeHne
pedepaToB

TECTbI

3I'IeKTpI/I‘-IeCKI/Ie CTaHUuW.

BeTpoBas n conHe4yHas sHepreTuka

LLMKJIbl OCHOBHbIX TEMJ0BbIX
pneKkTpuyeckmnx ctaHumn. T3C, A3C, NC.

icchepoBaHune
BOMpPOCa, COCTaBJIEHME
KOHCMEeKTa

bopmMupoBaHmne n
COBEpLLUEHCTBOBaHNE
BHaHWM

KOHTPObHbLIN
onpoc
06cyxaeHne
pedepaToB

TECTbI

OcHoBHOE oﬁopyuosaHme TENNOBbIX 3NNEKTPUHECKNX CTaHUun.

KoTnoarperaTbl U NnapoBble TypbuHb

OcHoBHOe obopyaoBaHMe TENI0BbIX
BNeKTpUYecknx cTaHUun. KotnoarperaThl
1 napoBble TypOuHbI

iccnepoBaHune
BOMpPOCa, COCTaBJIeHMEe
KOHCMeKTa

hopmMupoBaHmne n
COBEpLLEHCTBOBaHNE
BHaHW

KOHTPOIbHbIN
onpoc
O6cyxaeHne
pedepaToB

TeCTbl

CucTtembl TennocHabxeHns. OCHoBHOe TennognkaunoHHoe
obopynoBaHune

CncteMbl TensocHabxeHus. OCHoBHOe
rennodurkauMoHHoe obopynoBaHne

icchepoBaHune
BOMpoCa, CoCTaBsieHne
KOHCMeKTa

bopmupoBaHmne n
coBepLUeHCTBOBaHNe
BHaHW

KOHTPOJIbHbIN
onpoc
06cy>xaeHne

pedepaToB

TECTbI
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

Adobe Reader DC CBobogHas nuueH3nsa

Autodesk AutoCAD CBoboaHasi niMueH3uns

Microsoft Office Word 2010 Homep npoaykTta 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

AHTUBUMpYC kaspersky endpoint security JInbueH3noHHbIn gorosop o1 17.02.2021 Ne 203-20122401

10.2. NepeyeHb He06Xx0AUMBIX UH(DOPMALLMOHHbIX CNPABO4YHbIX CUCTEM:

Ka)<ablii obyyatolmniics B Te4eHne Bcero nepuroaa obyyeHns obecnevyeH MHANBUAYAbHbIM
HeorpaHW4YeHHbIM AOCTYMNOM K 3JIEKTPOHHO-6MBANOTEYHBIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKum LeHTp
MHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosb3oBaTesnen. - TeKCT: 31eKTPOHHbIN. PoHA SBC chopMmpyeTCs C y4eTOM BCEX N3MEHEHWIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHukM, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
anccepTaunu, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHUKN, 3aKOHOA4ATEe/IbHO-HOPMaTUBHbIE OKYMEHThI, CneunasbHble
nepnoamnyeckme n3gaHus u n3faHuns, Bbinyckaemble n3gatenbcrsamm By3o0B. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekuums : 31eKTPOHHO-6ubnnoTeyHas cuctema : cant / O6LLeCTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KomnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpup. nonb3oBaTenel. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IeKTPOHHbLIM PeCcypCcoM A5 BbICLUNX U CPefHUX CneunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4YHO-1CcCnen0oBaTeIbCKUX
WHCTUTYTOB, NybnnyHbIx 6ubnnoTek, npuobpeTaomx KopnopaTUBHLIN AOCTYN A8 CBOMX 0OyYaloLmxcs, npenogaBsaTenen
n T.4. 9bC BKJOYaeT y4ebHyo N Hay4YHylo nnTepaTypy Mo HanpaB/ieHNSAM NOATOTOBKUN BbICLLEro U CPefHero
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa bubnnoteka (HIB) : henepanbHan rocygapcTBeHHas MHOOPMaLMOHHAA cucTema : CanT /
MnHNCTEpPCTBO KyNbTypbl Poccninckon ®enepaunn, Poccuinckasn rocysapcreeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxum pocTyna: gns 3aperncTpmp. nojib3oBaTesieln. - TEKCT: 3N1eKTPOHHLIN. HIb - npoekT Poccuinckonm
rocynapcteseHHon 6ubnmotekmn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa anekTpoHHas bubnnoteka (HI6)
pa3pabaTbiBaeTCs BeAyLMMU POCCUACKMMN BubnnoTekamm npmn nogaepxke MnHuUcTepcTBa KybTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHBIN AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCeEM
N34aHHbIM, U34aBaeMbIM U XPaHALLMMCS B (DOHAAX POCCUACKNX BMBNINOTEK N34aHNSAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB MCTOPUM N KYyNbTYypbl, O HOBENLLNX aBTOPCKMX Npon3BeAeHnin. B HacTosAwee BpeMa npoekT HIb BkoyaeT
6osee 1.660.000 3n1eKTPOHHbLIX KHUT, 6onee 33.000.000 3anuncen kaTanoros.POCCUNCKAS HALIMOHANIbHASA BUBJINOTEKA
(PHB) : canT / Poccuintckas HaumoHanbHas 6ubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ons
3aperncTpup. nosb3oBaTenen. - TeKCT: 3/IeKTPOHHbIA. '... 0AHa U3 KPYNHENLWNX B M1Upe 1 BTopas No BesanyimHe hoHO0B B
Poccunckonm ®depepauunm - CAy>KUT POCCUNCKON KYyNbType N HayKe, XpPaHUT HaLNOoHaNbHY0 NaMsaTb, cnocobcTeyeT
MPOCBELLLEeHNIO Hacensowmx POCCU0 HAPOAOB U pacNpPOCTPaHEeHNo naen rymaHmsma. ... B oHgax bubnnotekn xpaHutcs
6onee 38,6 MSIH 3K3. Npon3BeAeHNI NeYaTn U NHbIX NHPOPMALIMOHHBLIX PECYPCOB, B TOM YUC/IE U Ha 3/1€KTPOHHbIX
HOCUTeNAX, AOCTYMHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewaeT okosno 850 ThiC. YuTaTenem, KOTopbiM
BblAAeTCa A0 5 MJIH U3JaHUn, K ee aNeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
nonb3oBaTesien. ... CoOXpaHasa KyNbTYPHYIO N NCTOPUYECKYIO MPEEeMCTBEHHOCTb, BEPHOCTb BMBANOTEYHbIM TpaanLumam,
3a/10)XXeHHbIM elle B imnepaTopckon MybnnyHon 6ubnuoTteke, PHB cerogHsa — coBpemMeHHOe MHpopMaLMoHHoe
yypexzAeHue, ocHalleHHoe HoBewnM obopyioBaHMEM N CBOEBPEMEHHO OTBEYaloLLee Ha HacCyLHble BbI30Bbl BDEMEHN.'
(umTaTa c canTa PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnmoTteka : cant. - Mocksa, 2000. - . - URL: https://elibrary.ru - Pexxum gocTtyna:
ONA 3aperncTpup. nosb3oBaTenen. - TeKCT: aNeKTPOoHHbIN. MnaTdopma eLIBRARY.RU 6bina cozpaHa B 1999 rogy no
WHMUMaTmBe Poccmnckoro oHaa pyHAaMeHTabHbIX UCCNefoBaHN Ana obecnevyeHnss POCCUNCKUM yYeHbIM 3/1eKTPOHHOIo
00CTyna K BeAyLUNUM NHOCTPaHHbIM Hay4HbIM nsgaHunam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy C pycCKOSA3bI4HbIMYA
ny6ankaumamMm n HelHe SBNSETCA BeAyLen 3IN1eKTPOHHON BnbanoTekon Hay4HoM NEPUOAMKM Ha PYCCKOM Si3blKe B MUpPeE.
https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has aneKkTpoHHasa bubnuoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTenen. - TEeKCT: 3/1eKTPOHHbINA. KnbepJleHnHKa - 3TO Hay4YHasa 3/1eKTPOHHas
6nbnnoTeka, NOCTPOEHHas Ha NapaAurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOM SBNSETCS
nonynspusaums HaykKn N Hay4YHo AEeATENIbHOCTU, 0OLLECTBEHHbIN KOHTPOJIb KavyecTBa Hay4YHbIX Nybnnkaumii, passmtue
MEeXANCUNMINHAPHbBIX UCCNeN0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unin, NoBbILLEHNE LUTUPYEMOCTH
POCCUINCKON HAayKW N MOCTPOEHME NHPACTPYKTYpPbl 3HaHWI. https://cyberleninka.ru/
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Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn 00CTyN) K CleayoLM COBPEMEHHbIM
npodgeccnoHanbHbIM 6a3amM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LEeHTp
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHns: 06.06.2019). - Pexxum gocTyna: ans
3aperncTpup. nosib3oBaTtenen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMmpyeTCs C y4eTOM BCEX U3MEHEHWUIA
obpasoBaTesibHbIX CTaHAAPTOB U BKAOYaeT y4ebHuKM, y4yebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
auccepTaunu, sHUUKIONeAnn, CJI0Bapu U CMPaBoOYHNKN, 3aKOHO4ATe/IbHO-HOPMaTUBHbIE AOKYMEHThI, CneunasbHble
nepnoamnyeckme n3gaHus u n3faHus, BbinyckaemMble n3gatenbcreamm By3os. http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekuums : 31eKTPOHHO-bubnnoTeyHasa cuctema : cant / O6LLeCcTBO C OrpaHUYeHHoMn
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ansa 3aperncTpmp. nonb3oBaTenen. - TEKCT 3N1eKTPOHHbIN. ABASETCSA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM
3/1IEKTPOHHBIM PeCypCOM A5 BbICLUNX U CPEeAHUX CheunanbHbiX y4ebHbIX 3aBeAeHNN, Hay4YHO-nCcCnen0oBaTelbCKUX
WHCTUTYTOB, NybnnyHbIx 6ubnnoTek, npuobpeTaoLmx KOpnopaTMBHBLIN AOCTYN AaA CBOMX 0byYaloLmxcs, npenogasaTtenen
n T.4. 9bC BkJOYaeT y4ebHyo N Hay4YHYl0 nMTepaTypy Mo Hanpas/ieHNAM NOATOTOBKWN BbICLLErOo U CPedHero
npodgeccnoHanbHoro obpasosaHus. http://www.iprbookshop.ru/586.html

eLIBRARY.RU. : Hay4Has 3n1eKTpoHHasa bubanoreka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru - Pexxum goctyna:
ON5 3aperncTpup. nosib3oBaTtenen. - TeKCT: 31eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina cospgaHa B 1999 rogy no
MHUUnaTnBe Poccnnckoro oHaa pyHaaMeHTaNbHbIX NCCNenoBaHu ansa obecnevyeHns POCCUNCKNUM yHeHbIM 3N1€KTPOHHOIO
[0CTyna K BeAyLNM MHOCTPaHHbIM Hay4HbIM n3gaHmnsam. C 2005 roga eLIBRARY.RU Havana paboTy C pyCCKOSA3bIYHBIMMA

nyb6nKaumsMn 1 HblHE ABNAETCA BeAyLLen 31eKTPOHHON BnbnmoTeKkon Hay4yHOM NepUoanKN Ha PyCCKOM S3blKe B MUpE.
https://elibrary.ru/defaultx.asp
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

YyebHasa ayantopus ons nposeneHus
3aHATUIA NNEKLNOHHOI0 N CEMUHAPCKOro
Tnos (2-2-40a) 385000, Pecnybnunka
Apbires, r. Mankon, yn. Foronsa/yn.
MepBomamckas, oom Ne 17/gom Ne 210
(385000, Pecnybnuka Agbires, r.
Marikon, yn. Forons/ yn.
MepBomamckas, oom Nel7/ gom Ne 210,
cTpoeHune Nel), Y4ebHbln kopriyc Ne 2

Y4yebHas mebenb Ha 40 nocagoyHbIX
MEeCT, A0CKa, My/ibTUMEeANNHOEe
obopynoBaHme (NpoeKTop, 3KpaH)

Adobe Reader DC CsoboaHas
nuueH3snsAutodesk AutoCAD
CBobopgHas nuueH3nsaMicrosoft Office
Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095AHTUBUPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401

JNlabopaTopuns 371eKTPO3HEPreTUYEeCKMX
cuctem (2-2-45) 385000, Pecnybnvka
Apbires, r. Mankon, yn. lorons/yn.
MNepBomMarickasn, nom Ne 17/nom Ne 210
(385000, Pecnybnuka Aabires, r.
Mawnkon, yn. lorons/ yn.
MNepBoManckas, gom Nel7/ nom Ne 210,
cTpoeHme Nel), Y4ebHbinn kopnyc Ne 2

YyebHasa mebenb ona ayantopumn Ha 26
MocaZloYHbIX MECT, UHTepPaKTUBHas
nocka, nabopaTtopHoe obopynoBaHue:
y4ebHbIn NabopaToOpHbIN CTEHA,
«DNeKTPUYECKNe N MarHUTHbIE Lienu,
OCHOBbI 3/1IEKTPOHMKM, dNeKTpuyeckne
MawwHbl 1 npusoa» 3034M-C-K
NCMNOJIHEHNE CTEHL0BOE
KOMMbIOTEPHOE; YYebHbIN
nabopaTopHbI CTeHA «dNeKTpuyeckmne
CTaHUMN 1 NoacTaHumu,
3/1eKTPO3HEpPreTn4eckme CUCTeMbI 1
ceTw, penenHas 3awuTa,
aBTOMaTuU3aums
3/1IEKTPOIHEPreTNYECKMX CUCTEM,
3NeKTpocHabxeHne, NnepexoaHble
MPOLLECCHI B 3JIEKTPOIHEPreTUYECKUX
cnctemax» 332M-C-K, ncnonHeHune
CTEHO0BOE KOMNbOTEPHOE

Adobe Reader DC CsoboaHas
nuueH3snsAutodesk AutoCAD
CBobogHas nuueH3nsaMicrosoft Office
Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095AHTUBUPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401

MomelleHUsa AN CaMOCTOATENbHON
paboTbl (1-YnTanbHbIA 3an PrEOY BO
«MI'TY» 385000, Pecnybnuka Agbires,
r. Mankon, yn. Nepsomanckas, aom Ne
191, 3paHue yyebHoro kKopnyca

Mebenb Ha 150 NnocafoyHbIX MECT,
KOMMNbIOTEPHOE OCHAaLLEeHMEe C BbIXOAOM
B IHTepHeT Ha 30 nocafo4HbIX MecCT,
cneunanmsnpoBaHHasa mebenb (CTynbS,
CTOJbI, WKadbl, WKagbl BbICTaBOYHbIE),
MyNbTUMegnnHoe obopynoBaHue,
oprTexHuka (NpuHTepbl, CKaHepbl,
KCEepOoKC)

Adobe Reader DC CBobonHas
nnueH3naMicrosoft Office Word 2010
Homep npoaykTa 14.0.6024.1000 SP1
MSO
02260-018-0000106-48095AHTUBUPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401
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