MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaumeHoBaHune 06pa3oBaTe/ibHOI NporpaMMel: JHeproodecnedenue npeanpuaTuii. TennomaccooOMeHHbIe
npouecchbl M YCTAHOBKH

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
AHAJIU3 U OIITUMU3ALUA BOAOPOIAHBIX DHEPTETHYECKUX

CUCTEM

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOI
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.11.05.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 2;

Yacos (Bcero) no yueoHomy
IJIAHY:

72 yaca

Jexknun

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

HpaKTuquKne 3aHATHA

3 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

MPOBOIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemectp - 39,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

3 cemectp - 0,3 yaca;

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»
Ceenennn o enagensue L3N M3K

; ’ Bnageney, ManeHkoB A.C.
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHHUS JUCHMILJIMHBI.

HHEPTETUYECKUX CUCTEM PA3TUYHON KOH(PUTYpAIHH. .

3agaun AMCHMIIINHBI

HN3YUCHHUC OCHOB aHajlu3a W OITUMHU3AlUK BOIJOPOJHBIX

- U3y4eHHE OCHOBHBIX OCOOCHHOCTEH M TEXHOJIOTHYECKUX OaphepoB M OTPAHUYCHUI pa3BUTHUS
TE€XHOJIOTHI BOJOPOJHON YHEPIE€TUKH;;
- U3y4YEHHE XapaKTEPUCTHUK OCHOBHBIX BOJOPOJHBIX TEXHOJIOTHH 110 BCEH LIETIOUKE

Hp606pa3OBaHI/IH BOJ0OpOJa OT IPOHU3BOACTBA 110 HOTpe6J'IeHI/I$I;;

- OCBOCHHME METOAMKH CHHTE3a U aHaJIN3a SHEPreTUYECKON M SKOJIOTH4ecKoi 3¢ hekTuBHOCTH
BOJIOPOJIHBIX SHEPreTUYECKUX CUCTEM;;

- OCBOEGHHE METOJIUK OLEHKH C€0ECTOMMOCTH IIPOU3BOACTBA BOAOPO/A PA3IUUHBIMU CIIOCOOAMU U
TE€XHUKO-3KOHOMHYECKOT0 0OOCHOBAHUS BbIOOPA KOH(PUTypaluy BOJIOPOIHON IHEPTeTHUECKOM

CHUCTCMEI..

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHIHHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

TIK-1 Crioco0eH BBIOIHATE
pa3paboTKy U
MOJIEpHHU3aLUI0 00BEKTOB
TEIJIOOHEPTETUKU U
TEIJIOTEXHUKHU C YIETOM
COBPEMEHHBIX MTPOo0IeEM
TEIJIOOHEPTETUKH,
9KOJIOTHYECKOH
0€30IIaCHOCTH U C TEXHHKO-
SKOHOMHUYCCKUM
000CHOBaHHEM
MPUHUMAEMBIX pPelIeHU

N -1nk-1 Beimonnsier ananus
COBpPEMEHHBIX IIpobiieM
TCIIJIOOHCPICTUKHU U
TEIIOTEXHUKHU

3HATh:
- 0COOCHHOCTH U TEXHOJIOTHYECKHUE
Oapbepbl M OTPAHUYCHUS PA3BUTHUS
TEXHOJIOTHI BOJOPOJHON SHEPrETUKHU;;

- XapaKTEPUCTUKU OCHOBHBIX BOJOPOIHBIX
TEXHOJIOTHH 10 BCEH IENoYKe
npeoOpa3oBaHus BOJIOPOJA OT
IIPOM3BOJICTBA /10 OTPEOICHMUS;.

YMETB:
- CHHTE3UPOBaTh U aHAJIIM3UPOBATH

HHEPTETUYECKYIO U DKOJIOTHIECKYIO
3¢ (HeKTUBHOCTH BOJOPOIHOM
SHEPreTUYECKON CUCTEMBIL;;

- OIICHUBATh CE0ECTOMMOCTh MPOU3BOJICTBA
BOJIOPO/Ia PA3IMYHBIMHU CIIOCOOAMHU U
MPOBOANTH TEXHUKO-IKOHOMHUUYECKOE
000ocHOBaHKE BbIOOpa KOH(UTYpaLUH
BOJIOPOJTHOM SHEPTETHUECKON CHCTEMBI..

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuunimHa OTHOCHUTCS K OCHOBHOWM Tpod)ecCHOHAmbHOW 00pa3oBaTeNbHOM  IMporpaMMe
DHeproobecneuenue npeanpustuil. TemnomaccooOMeHHbIE Tpolecchl U yctaHoBku (nanee — OITOID),
HanpaBieHus: moarotoBku 13.04.01 TernosHepreTHKa U TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUS: BHICIICE

o0pasoBaHue - MarucTparypa.

baszupyertcs Ha ypoBHe BBICIIET0 00pa3oBaHus (OakaiaBpuaT, CIICIIUATHUTET).

Pe3ynbrarhl 00yueHus, MOTy4EHHbIE IPYU OCBOEHUH UCUUIUIMHBI, HEOOXOIUMBI IPU BBITTOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO1as TpyI0eMKOCTh JUCHUILTMHBI COCTABIISET 2 3a4€THBIX eMHHUIIBL, 72 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Oco0eHHOCTH U 18 3 - - 8 - - - - - 10 - ITodzomogKa K mexkyuiemy KOHmponio:
TEXHOJIOTHYECKHE IToBTOpEHHEe MaTepuaa Mo pasaety
Gaprepsl 1 "OcoOEHHOCTH M TEXHOJIOTHYECKUE Oapbepbl U
OrpaHUYCHUS Pa3BUTHS OTpaHUYCHUS Pa3BUTHSI TEXHOJIOTHIA
BOJIOPOJIHOM BOJIOPOJIHON 3HEPreTUKH"
DHEPreTUKH Camocmoamenvroe usyuenue
1.1 | IlepcieKTUBBI pa3BUTHUSA 9 - - 4 - - - - - 5 - meopemuueckozo mamepuana: V1syuenue
BOJIOPOIHON JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
9HEPTeTUKU "OcoOeHHOCTH 1 TEXHOJIOTHYECKUE Oapbephl U
1.2 OCHOBHBIE KOHIIEINHA 9 - - 4 - - - - - 5 - OTpaHUYEHUS PA3BUTHUS TEXHOJOTUN
Pa3BUTHS BOAOPOJHON BOJIOPOJHON SHEPreTHKH"
9HEPTeTUKU H3yuenue mamepuanog 1umepamyprbix
UCMOYHUKOG:
[4], 10-28
2 XapakTepuCTHKU 18 - - 8 - - - - - 10 - Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
OCHOBHBIX BOJIOPOJIHBIX IToBTOpeHne MaTepuana 1o pasaeiny
TEXHOJIOTUH 110 BCEH "XapaKTEepUCTUKH OCHOBHBIX BOJIOPOTHBIX
LIETIOYKE TEXHOJIOTHH 10 BCel Lienoyke npeodpa3oBaHus
npeoOpa3oBaHUsL 3Hepruu”
SHEPruH Camocmoamenvhoe usyuenue
2.1 IIpousBoxacTBo u 9 - - 4 - - - - - 5 - meopemuueckozo manepuana: Nzyuenve
noTpedIeHre BOJOpoia JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
2.2 XpaHeHue u 9 - - 4 - - - - - 5 - "XapaKkTepUCTUKU OCHOBHBIX BOJAOPOJHBIX

TPaHCIIOPTHPOBKA
BOJOpOZA

TEXHOJIOTHH 1O BCEH LenovKe Ipeodpa3oBaHus
sHeprun"

H3yuenue mamepuanos 1umepanmypHsix
UCIOYHUKOG:

[3], 383-402




3 CuHTe3 1 aHaIn3 18 - - 8 - 10 Ilo0dz0mogKa K meKyuiemy KOHmpoio:
SHEPreTUYECKON 1 [ToBTOpenue marepuana no paszaeny "CuHTe3 n
9KOJIOTUYECKOU aHaJIM3 YHEPIeTUUECKOM U IKOJIOTHYECKOH
3¢ PEKTHBHOCTH 3¢ PEKTHBHOCTH BOIOPOTHBIX SHEPTETHICCKUX
BOJIOPOJIHBIX cucreM"
9HEPreTUIECKUX Camocmoamenvroe usyuenue
CHCTEM meopemuyueckoz0 mamepuana: Vzyaeane
3.1 CuHTE3 BOZOPOIHBIX 9 - - 4 - 5 JIOTIOJTHUTENBHOTO MaTepHaa o pa3iaeiry
9HEPTreTHUECKUX "CuHTE3 U aHaJIN3 SHEPTeTHUCCKON 1
CHCTEM 9KOJIOTUYECKON 3((HEKTUBHOCTH BOAOPOTHBIX
3.2 AHanmu3 9 - - 4 - 5 JHEPTETHUUECKUX cucTeM"
SHEPreTUUECKON 1 H3yuenue mamepuanog 1umepamypHsix
9KOJIOTUYECKOU UCHIOUHUKO8:
s¢dexTrBHOCTH [1], 471-477, 479-481, 520-532
BOJIOPOJHBIX
JHEPreTUYECKUX
cUcTeM
4 Ornenka cebecroumoctu | 17.7 - - 8 - 9.7 Ilodz0mogKa K meKyuiemy KOHmMpoiio:
MIPOU3BOJICTBA [HoBTOpenue marepuana no pasaeny "OueHka
Bogopoaa, TOO cebecTonMOCTH MPON3BOICTBA Bogopoaa, TOO
BEIOOpa KOH(PUTYpAIIH BEIOOpa KOH(UTYPAITUH BOJOPOIHON
BOJOPOJIHOM SHEPTeTUYECKON CUCTEMBI"
SHEPreTHIecKon Camocmoamenvhoe usyuenue
CHCTEMBI meopemuyueckozo mamepuana: VI3ydaenue
4.1 | Onenka ce6eCTOMMOCTH 9 - - 4 - 5 JIOTIOJTHUTEIFHOTO MaTepuana Mo pasaeny
IIPOU3BOJICTBA "OrneHka ce6ecTONMOCTH MPOU3BOICTBA
BOZOPOJIA Bojopoja, TOO BrIOOpa KOHPHUTYpaITUU
4.2 TS0 BriOOpa 8.7 - - 4 - 47 BOJIOPOJTHOM SHEPTETHUECKON CHCTEMBI"
KoH(pUTypauuu H3yuenue mamepuanog 1umepamypHsix
BOJIOPO/IHOM UCIOYHUKOB:
9HEPreTUIECKON [2], 175-184, 211-214
CHCTEMBI
3auer ¢ OLUEHKOMI 0.3 - - - 0.3 -
Bcero 3a cemecTp 72.0 - - 32 0.3 39.7
Hroro 3a cemecTp 72.0 - - 32 - - 0.3 39.7

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoektam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUMH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK TIO pa3ienaM




mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpob; [TA — mpomexyTrouHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocobennocmu u mexnonosuyeckue 6apbepsl U 02PaHUieHUs pa3gumus 6000POOHOU

QHepzemuKu

1.1. IlepciekTuBBI pa3BUTHSL BOJOPOIHON SHEPIreTUKU
JloiarocpoyHble MPOrHO3bI M3MEHEHUs IMOTPEOJCHHUs YIJIEBOAOPOJOB B KadyecTBE TOIUIMBA.
Mepsl oIepKKH pa3BUTHsI BOAOPOAHOM sHepreTuku B PO u 3a pyOesxom.

1.2. OcHOBHBIE KOHIIENIIUH PA3BUTHS BOJOPOIHON IHEPTETUKHI
Pa3BuTHe noKanbHBIX IPOU3BOACTB Bogopoaa. Konuenuus power-to-X.

2. Xapaxmepucmuku 0CHOSHbIX 8000DO0Hblx MEXHONI02ULL NO BCell UCNOYUKE l’ll?€06l?a306aﬂu}l
IHepcuu

2.1. ITpou3BoACTBO M MOTpeOICHNUE BOIOpOAA
TexHOMOTUYECKHE CXEMBbI JJIEKTPOJiM3a U KOHBEPCHUU MPHUPOAHOrO rasa. TeXHOJOTHYecKHe
CXEMBI IMOTPEOHTENICH BOJOPOIA.

2.2. XpaHeHue U TPaHCIIOPTUPOBKA BOAOPOIa

Oco0eHHOCTH CUCTEM XPaHEHUS BOAOPOJ]A, OCHOBAHHBIX Ha (DU3MUECKUX METOAaX yJep>KaHus
Bozopoaa. OCOOEHHOCTH CHUCTEM XpaHEHHUs BOJOPOJA, OCHOBAHHBIX Ha XMMHYECKHUX METOAaxX
yIep>KaHHs BOJOPOIa.

3. Cunmes u ananu3 3Hep2emu4eckoul U 3K0I02u4ecKou 3(hdexkmusHocmu 6000pPOOHbIX
SHEep2emuU4ecKux cucmem

3.1. CuHTE3 BOJOPOIHBIX IHEPIeTUUECKUX CUCTEM
[TpuHIMIBI TOCTPOEHHUS IENOYEK NPOU3BOACTBO-NIOTPEOICHUE BOAOpOJa. MeponpusTus 1o
MOBBIIIEHUIO 3PEKTUBHOCTH BOJOPOIHBIX CUCTEM.

3.2. AHanu3 PHEPreTUUECKON U IKOIOTHUECKOi 3P PEeKTUBHOCTH BOAOPOTHBIX SHEPTETUUECKUX
CUCTEM

Pacuer moka3zateneid aHepretuueckoil A((PEKTUBHOCTH BOIOPOAHBIX CcHCTeM. Pacuer
MoKazaTesiei SKoJIoTuuecKor 3(h(PEKTUBHOCTH BOJOPOIHBIX CUCTEM.

4. Ouyenka cebecmoumocmu npouszsoocmea 600opoda, TI0 svibopa korduzypayuu
8000POOHOU IHEP2EMUYECKOU CUCTEeMbl

4.1. Onenka ce0eCTOMMOCTH MPOU3BOICTBA BOAOPOIA
AHanu3 CTPYKTYpHI 3aTpaT Ha MPOU3BOJCTBO BoJopoa. [locTpoeHne SKOHOMUYECKOH MOJIeNH
JUISL OLIEHKH ce0eCTOMMOCTH BOAOPOAA.

4.2. TOO BbIOOpa KOHPUTYpAITUU BOJAOPOTHON IHEPTETUUECKON CUCTEMBI
[TocTpoeHre SKOHOMUYECKON MOJIeNU JUIsl MpoBeaeHus KoMmiiekcHoro TOO.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. IlepcrieKTUBBI Pa3BUTHUS BOJOPOJAHOM SHEPTETUKY;
2. OcHOBHbBIE KOHIENIINH Pa3BUTHS BOAOPOTHON SHEPTreTHKY;
3. Ilpou3BoaCTBO U MOTpebIeHNnE BOJOPO/IA;
4. XpaHeHHE U TPAaHCIIOPTUPOBKA BOAOPOA;



5. CuHTE3 BOJOPOAHBIX SFHEPTETUUECKUX CUCTEM;

6. AHaIM3 SHEPTETUIECKON M SKOJOTUUECKON A(D(PEKTUBHOCTH BOJOPOIHBIX IHEPTETHUUECKUX
CUCTEM;

7. Onenka ce0ecTOMMOCTH MPOU3BOACTBA BOJAOPO/IA;

8. TOO BBIOOpa KOHPUTYPALIUH BOAOPOTHON IHEPTETHUECKON CHCTEMBI.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO

3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I°'K)

1. OO6cyxnenue MaTepuasioB 1o Keiicam pasgena "OCOOCHHOCTH M TEXHOJIOTUYECKHE
Oapbepbl U OrpaHUYCHHS] PA3BUTHS TEXHOJIOTHI BOJOPOIHOM SHEpreTuku"

2. OOcyxaeHne MaTepHajoB Mo Kekcam paszzaena "XapaKTepUCTHKH OCHOBHBIX BOJOPOIHBIX
TEXHOJIOTHH 10 BCEH I1ernoyke nmpeodpa3oBaHus SHEpruun'

3. OOcyxaenue MatepuajaoB o kKedicam pasnena "CHHTE3 W aHalIW3 JHEPreTHYSCKOH u
AKOJIOTMUYECKOM 3P PEKTUBHOCTU BOAOPOTIHBIX IHEPTETUUECKUX CUCTEM"

4. OOcyxIeHue MarepualioB mo keidcam pasnena "OreHka ceO6ecTOMMOCTH MPOHM3BOJICTBA
Boaopoaa, TOO BbiOOpa KOHPUTYypaTuu BOJIOPOAHON IHEPTeTUUECKOM cUCTEMBI"

3.6 TemaTnka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3arm1aHupOBaHHbIE PE3YJIbTAaThl 00YUYEHHUS 110

Howmep paznena
JUCUUILIMHEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

Konpr
TUCIUILTNHE COOTBETCTBUH C
WH/INKaTOPOB
(B COOTBETCTBUH C pa3ieiioM 1) n.3.1)
1]2]3]4
3HaTh:
XapaKTePUCTUKU OCHOBHBIX BOJIOPOJHBIX TEXHOJIOTHIA 110 TectupoBanue/XapakTepUCTUKH OCHOBHBIX
BCEH 1IeTI0YKe MpeoOpa3oBaHus BOJAOPOIA OT N-1nk-1 + BOJIOPOJIHBIX TEXHOJIOTUI 110 BCEN LEMOYKE
MIPOM3BO/JICTBA 10 MOTPEOICHHUS,; npeoOpazoBaHus YHEPTUN
O0COOCHHOCTH M TEXHOJIOTHYECKUE Oapbephl U TectupoBanre/OCOOCHHOCTH M TEXHOJIOTUICCKHEC
OTpaHUYEHUS PA3BUTHI TEXHOJIOTUI BOJIOPOJAHOMN N -1nk-1 + Oapbepbl U OrpaHUYCHHS PA3BUTUS TEXHOIOTHI
SHEPIeTUKH; BOJIOPOJTHOW PHEPTETHKHU
Ymern:
OLIEHHUBATh CE0ECTOMMOCTD MTPOU3BOJICTBA BOJIOPOAA TectupoBanue/CuHTE3 U aHATU3 YHEPTETHUECKON U
Pa3IMYHBIMH CITIOCOOAMU M ITPOBOIUTH TEXHUKO- V-1 + 9KOJIOTUIECKOH 3(h(HEKTUBHOCTH BOAOPOIHBIX
HKOHOMMYECKOE 000CHOBaHME BHIOOpA KOHPUTYypaLlUn ’ JHEPreTUUYECKUX CUCTEM
BOJIOPOJIHOM SHEPreTUUECKOM CUCTEMBI.
CHUHTE3MPOBATh U AaHAJIU3UPOBATh SHEPreTUUECKYIO U TectupoBanue/OreHKa ce6€CTOMMOCTH TPOU3BOJICTBA
AKOJIOTMUYECKYIO 3P PEKTUBHOCTH BOJJOPOIHOM N-1mk-1 + | Bomopoaa, TOO BbIOOpa KOH(UTYpalK BOJOPOIHOM
HSHEPreTUYECKON CUCTEMBI; 9HEPreTHYeCcKOi CUCTEMBbI




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Oco0eHHOCTH U TEXHOJIOTHYECKUE Oapbepbl U OTPAHUYEHHUS Pa3BUTHUS TEXHOJIOTUI
BOIOpOHOM sHepreTuku (TecTupoBaHue)
2. Onenka cebecToMMOCTH POU3BOJACTBA Boiopoaa, TD0O BeIOOpa KOH(pUTYpatun
BOJIOPOJIHOM AHepreTuyeckoil cucreMsl (TectupoBanue)
3. CuHTe3 1 aHaTN3 SHEPreTHYECKON U SKOJIOTUYEeCKOi 3(p(peKTHBHOCTH BOJOPOIHBIX
sHepreTruueckux cucteMm (TectupoBanue)
4. XapaKTepUCTHUKHA OCHOBHBIX BOJOPOJIHBIX TEXHOJIOTHH IO BCEH IEMOYKe MpeoOpa3oBaHus
sueprum (TecTupoBaHue)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHUIJINHE

3auem ¢ oyeuxoui (Cemecmp Ne3)
Ouenka ompenensercs MO COBOKYIMHOCTH pPE3YJbTaTOB TEKYIIEro KOHTPOJS YyCIIEBaeMOCTH B
coorBerctBuH ¢ [lonoxxennem o BAPC HIY "MOH".

B numnmnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeyanue: OneHOYHBIE MATEPUAIIBI 110 TUCIUILIMHE TPUBEICHBI B (POH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Bomopoanast sHepreTrka : yueOHOe U3IaHue JIJIsl peasiu3allii OCHOBHBIX 00pa30BaTEIbHbIX
mporpaMM Beiciiero oopa3zoanus no HanpasneHuto 13.03.01 "TennosHepreTruka u TEIIOTEXHUKA"
/ H. B. Kynemos, C. K. IToros, C. B. 3axapos, [u ap.], Ham. uccaen. ya-t "MOU" (HUY"MDBDU") ;
pen. H. B. Kynemos . — Mocksa : 3a-Bo MOU, 2021 . — 548 c. - ABTOpbI yKa3aHbl Ha 000poTe
TUT. JI. — KHHra-nobenurenb KOHKypca pykomnucel yueOHOM, HAy4HO-TEXHUYECKON U CITPaBOYHOM
JUTEpaTypsl Mo sHepreTuke, nocpsu. 90-neruro MOU u 100-netuto miana 'O3JIPO . - ISBN 978-
5-7046-2438-7 .

http://elib.mpei.ru/elib/view.php?id=11772,;

2. DKOHOMUKA U YIIPaBJIEHUE B SHEPreTHKE : YUeOHUK ISl MarCTPOB BY30B 110 HapPaBICHUIO
080200 "Menemxment" / o6m. pen. H. I'. JIrooumosa, E. C. [letpoBckuii . — M. : FOpaiir, 2017 . —
485 c. — (Maructp) . - ISBN 978-5-9916-3319-2 .;

3. Apytionos, B. C. OxucnutensHast KoHBepcus npupoanoro raza / B. C. Apytionos ; OTB. pen. A.
JI. JJanuayc ; Uu-T xumnyeckoit pusuku um. H. H. Cemenosa Poc. akan. Hayk . — M. : Dautopuan
YPCC, 2011 . — 640 c. - ISBN 978-5-396-00332-3 .;

4. b. H. Ky3six, B. U. Kynuus, 1O. B. fIxkosen- "Ha nmytu x BogopoaHoi sHepreTuke",
N3znarensctBo: "MHCTUTYT S5KOHOMMYECKHX cTpaTeruit”, Mockaa, 2005 - (160 c.)
https://biblioclub.ru/index.php?page=book&id=63787.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;
2. Windows / OniepanionHas cuctema cemeicTna Linux.

5.3 UuTepHeT-pecypcsl, BKJAOYas NpodeccHOHATbHBIE 0a3blI JIaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. Ba3za naHHbIX )KypHasuoB m3nareabcrBa Elsevier - https://www.sciencedirect.com/
5. DJeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/

6. ba3a nannbix Web of Science - http://webofscience.com/

7. ba3za mannbix Scopus - http://www.scopus.com
8. HanmoHasibHasi 3JIeKTPOHHAs1 OuémoTeKa - https://rusneb.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeeHus Homep aynuropun, OcHamenne
HAaMMCHOBAaHUE
Y4eOHble ayAUTOpUU IS I-407, YucOnas rapra, CTOJI IpernojaBarTess, CTyJl,
MIPOBEICHUS ayIuTOpHUs JIOCKa MEJIoBas
MIPAKTUYECKUX 3aHATUH,
KP u KII
VYyebHbIe ayIUTOPUU IJIS I-407, Yuebnas napTa, CTOJI MperoaaBaTes, CTyl,
IIPOBECHHUS ayIUTOpHUs JIOCKa MeJoBast
IIPOMEKYTOUYHON
arTecTaluu

ITomemenus s
CaMOCTOSITENNbHOM pabOTHI

HTB-303, JIleknnonHas
ayIUTOpUS

CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
MMHMCHBMEHHBIN, BEIIAJIKa JJISI OJICKIbI,
KOMIIBIOTEpPHAS CETh C BBIXOJIOM B
HHTepHET, KOMIBIOTED NEPCOHAIIBHBIN,
MIPUHTEP, KOHAUIMOHED

Ilomentenus niist
KOHCYJIbTHPOBAHUS

B-208, Ilomemenue
y4€OHO-BCIIOMOTATEIHLHOTO
nepconana kad. "IITC"

Kpeciio pabouee, CTOJ MpernoiaBaTels,
CTyJ, WKad UIst TOKYMEHTOB, Kad A
OJIEXkIbI, CTOJI TINCBMEHHBIN, JOCKa
MapKepHas, KOMIbIOTEP NEPCOHATbHBIN,
XOJIOIMJIBHUK

TTomemenust misa
XpaHeHHus 000pyIOBaHUS
¥ y4eOHOT0 MHBEHTaps

B-206, Kabuner
corpyanukoB kag. "IITC"

CTYJ, Kad /Ui JOKyMEHTOB, CTOJ
IIMCbMEHHBIN, KOHIULIUOHED,
JTUIUIOMHBIE U KypCOBBIE€ pabOThI
CTYJEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Ananu3 u OIITUMHU3AMA BOOJOPOJAHBIX DQHECPICTUIYCCKUX CUCTCM

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-1 OcoGeHHOCTH U TEXHOIOTHYeCKHE Oapbepbl U OIPAaHUYEHUS pa3BUTHS TEXHOJIOTUH BOJOPOIHOMN
sHepreTuku (TectupoBaHue)

KM-2 XapakTepuCTHKU OCHOBHBIX BOJOPOJHBIX TEXHOJOIHH 110 BCEH LieNOoUKe MpeoOpa3oBaHMsl
sHepruu (TectupoBanue)

KM-3 CuHTe3 1 aHaJIn3 SHEPreTUUECKOM 1 3KOJI0rHYecKor 3P PEeKTUBHOCTH BOJLOPOIHBIX
sHepreTuueckux cucreM (TectupoBanue)

KM-4 Onenka cebecToMMOCTH IPOU3BOJICTBA BoAopoaa, TOO BeiOopa KoH(UTypaLuu BOJOPOJHOM
sHEepreTHUUecKoil cucreMsl (TecTupoBaHue)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

Wunekc KM- | KM- | KM- | KM-
Homep Pa3nen nucnuIninHabl KM: 1 2 3 4
paznena Henens 4 8 12 16
KM:
1 Oco0eHHOCTH U TEXHOJIOTHYECKUE Oaphepbl U OTPaHUYEHHUS
Pa3BUTHSI BOJOPOIHON SHEPTETUKU
11 IlepcnexTUBBI pa3BUTHS BOAOPOJIHON YHEPIETUKHU +
1.2 OcHOBHbBIE KOHIENIMH Pa3BUTHUS BOJAOPOJHON SHEPTETUKHU +
2 XapakTepUCTUKH OCHOBHBIX BOJOPOJIHBIX TEXHOJIOTHUH O
BCEHl Llenoyke npeodpazoBaHmsl SHEPTUU
2.1 [Ipou3BoaCcTBO M MOTPEOIIEHHE BOIOPOIA +
2.2 XpaHeHue U TPaHCIIOPTHUPOBKA BOJOPOAA +
3 CuHTE3 1 aHaINU3 YHEPTETUYECKON U IKOJIOTUYECKOU
3¢ (HEKTUBHOCTH BOJIOPOJIHBIX SHEPIeTUUECKUX CUCTEM
3.1 CuHTE3 BOJOPOIHBIX YHEPTETUUYECKUX CUCTEM +
39 AHaJn3 SHEPreTU4ecKoil U HIKOJIOTHUECKON IPPEKTUBHOCTH +
' BOJIOPOJIHBIX SHEPTETUYECKUX CUCTEM
Orenka cebecTOMMOCTH POU3BOJICTBA Bojiopoaa, TOO
4 BbIOOpa KOH(UTYpaIK BOJOPOIHOM SHEPreTHIeCKOn
CUCTEMBI
4.1 OrneHka ce6ecTOMMOCTH TTPOU3BOCTBA BOIOPOIA +
42 T30 BrIOOpa KOHPUTYpaLIUK BOJIOPOTHON SHEPrETHUECKON +
] CHCTEMBI
Bec KM, %: | 25 25 25 25
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