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Pabouast mporpaMMa IUCIUTUTMHBI « JHEPTETHYECKHE CHCTEMbl U KOMIUIEKCBD» IS ac-
MUPAHTOB ClenuaabHOCTH 2.4.5 «DHEpreTU4eckne CUCTEMbl M KOMIUICKChI»/aBT. A.B.
[Manyxo — Huwxuuii Hosropoa: HI'TY, 2022. - 15 c.

Pabouas nmporpamma npeaHazHayeHa Juisi METOJMYECKOT0 COMPOBOXKICHUS TPEenoia-
BaHUS JUCLMIUIUHBI (MOAYJsS) «DHEPreTUYECKUE CUCTEMbl U KOMIUIEKCHD) aclHpaHTam
OYHOM (QopMBI 00ydeHHS MO CHeHUaIbHOCTH 2.4.5 «DHEpPreTuYecKue CUCTEMBI U KOM-
IJIEKCBI».

Pabouass mporpamMma JHCHUIUIMHBI COCTaBJI€HA B COOTBETCTBHM C TPEeOOBaHUSIMU
CIEAYIOIIUX HOPMATUBHBIX JTOKYMEHTOB:

1. ®enepanbHple TOCYyNapCTBEHHBbIE TPEeOOBaHUS K CTPYKType IpPOrpaMM MOATOTOBKH
HAy4YHBIX U HAYYHO-TIEIarOrMYECKUX KaJpoB B aCIHUPAHTYpE - npuka3 MuHoOpHayku Poc-
cun oT 20.10.2021 r. Ne 951.

2. [lacnopt HayuyHOU crnernmanbHOCTH 2.4.5 «DHEPreTUYeCKUEe CUCTEMBI M KOMIUIEKCHI»,
pa3paboransbiii s3kcnepramu BAK Munoopuayku Poccun B pamkax HoMeHkiatypsl Hayy-
HBIX CIIEHHUAIBHOCTEH, YTBepkKACHHOU npukazoM MunoOpHayku Poccun ot 24.02.2021 r.
Ne 118.

3. YueOnsiii iian HI'TY mo mporpamme moAroTOBKM HAYYHBIX U HAYYHO-TIEAArOTMYECKUX
KaJpOB B aClUpaHType IO HAyYHOH crenuanbHOCTH 2.4.5 «DHEpPreTu4ecKue CUCTEMBbI U
KOMILIEKCBI».

4. IIporpaMma KaHJIHUJIATCKOTO 3K3aMEHa IO creruaibHOCTH 2.4.5 «DHepreTudeckue cu-
CTEMBI U KOMIUIEKCHD».

ABrop < —====""ARB. Illanyxo

(moanuce)

21 nronsa 2022 r.

© [anyxo A.B., 2022
© ®I'bOY BO HI'TY, 2022
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1 IIeJIb H 3aJa491 OCBOCHHUA JUCIHUITIINHBI

eab ocBOeHUsT TUCHMILIMHBI: HOPMUPOBAHUE U Pa3BUTHE y ACTIMPAHTOB 3HAHUHN U
YMEHUH B 00JaCTH SHEPTETUYECKUX CUCTEM M KOMILJIEKCOB HA OCHOBE YTITyOJICHHOTO H3Y-
YEHUSI TEOPUU CUCTEMHBIX HUCCIIEIOBAHUI PErHOHANBHBIX TEMIOIHEPTETUUECKUX KOMIIEK-
COB, ONTUMU3AINU CTPYKTYPBI U PEKUMOB paOOThl KOMIUIEKCOB, PEIICHUSI TPOOJIEM pallu-
OHAJIBLHOTO MCIOJIL30BaHUS SHEPTETUUECKUX PECYPCOB.

3agaum:

— (dopMUpOBaHHE HABBHIKOB W B 00JIACTH TEOPUH M MPAKTHKU DHEPreTHUECKUX CHUCTEM H
KOMIIJIEKCOB;

— M3yYCHHE OCHOBHBIX METOJOB HAYYHBIX MCCIICIOBAHUH, IPUMEHIEMBIX B JaHHOW 00Ja-
CTH,

— OCBOCHHE KJIIOUEBBIX IMOJIXOJOB K HCCIICIOBAHHIO OOBEKTOB SHEPIreTUUECKUX CHUCTEM U
KOMIIJIEKCOB.

2 MecTo AUCHUIIIMHBI B CTPYKTYPe MPOrpaMMbl aCIIUPAHTYPbI

Hucrummaa (MOaynb) «DHEPTETHUECKHE CHUCTEMBI W KOMIUICKCHI» BKIIFOUCHA B
OJTOK 00s3aTEeNBHBIX JAWCIMIUIMH, HAMPABICHHBIX Ha MOATOTOBKY K ClIade KaHIUIATCKOTO
HK3aMEeHa.

HucruminHa 6a3upyercss Ha 3HAHUSAX, TOJYYCHHBIX aclMpaHTaMu B PeE3yJibTare
OCBOCHHSI 00pa30BaTENIbHOW MPOrpamMMbl  BBICHIETO 0O0pa3oBaHus (Marucrparypa,
CTCIIUAJIUTET).

Haumenoanue 6iioka | Cemectp, B TpyRo0eMKOCTh IUCHIHUIIIINHBI Bun npomexy-
KOTOPOM 3ayeTHbIC Yacel TOYHOM aTTe-
IPEMONACTCS. | oy | OOMAs B tom uyucne CTalMH
AUCHUIUIMHA Aynutopnas | CPO
Ob6s3arenpHas 6 3 108 24 84
JUCLUIIIINHA
HUTOI'O 3 108 24 84 DK3aMeH

3 CTpyKTypa M cojep:KaHue AUCHUILIUHBI (MOTYJINA)

OO11ast TPYI0EMKOCTh AUCIUILUIMHBI cocTaBsgeT 3 3aueTHbIe eaunauibl (108 yacos).

Bepcu}l: 1' 0 KBe3 noo QoKymenm Oeit 3 cymox nocne pacnewamxku. [lama K9 y3 NQ Cmp 4 uz 15

u epems pacnevamiku:
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3.1 CTpyKTypa IMCHUILIUHBI (MOIYJIs1)

JucuunnuHa npenojaercs B 6 ceMecTpe.

HauMeHnoBauue Oo0obem yqeﬁﬂoﬁ paﬁoTbI (B qacax) BHI[ UTOrOBOIO
AUCHUILIUHBI KOHTPOJIs
Ne Bcero | Beero N3 aynutopHbIX Cawm. P
ayqurT.
n/n YA Jleku. | JIa6. | IIpak.| KCP. | pa6ora
1 DHepreTuyecKue
P
cucteMbl ¥ kowm- | 108 24 24 - - - 84 DK3aMeH
IJIEKCBI
3.2 Copep:xanue JMCUUIJIMHBI (MOIYJIs)
3.2.1 Pa3nesibl AMCHUILITHHBI (MOTYJIS1) M BUABI 3aHATHH
Ne HauMenoBanue pasaesa Buanl yueoHnoi padtorsl 1 CamocrosTenanHas
p y p (CP)
TPY/I0€MKOCTh (B Yacax pabora
pa3ieia JAucuunimHbl PyA ( )
Jlex. | JIa6. | IIp. | KCP
1 DHepreTuka B COBpEMEHHOM MHpE 5 - - - 17
2 KommuiekcHble po06ieMbl SHEPTETUKN S - - - 17
3 TepmoanHaMuka TEIJI0PHEPTeTHUYECKUX S - - - 17
YCTaHOBOK
4 KomrmuiekcHbili BEIOOp ¥ ONTHUMH3AIUS DHEP- S - - - 17
TETUYECKUX OOBEKTOB
5 MeToapl CUCTEMHBIX MCCIENOBAaHUN B JHEp- 4 16
TETUKE U UX TPHIOKEHUS
uroro: | 2 | - - 84
3.2.2 Conepskanue pa3iesioB JUCHUILIUHBI (MOTYJIs1)
No | HammenoBanue Coneprkanue pazaena ®dopma npoBe-
n/m | paszzaena (TeMbl) (Tempi) JICHUS 3aHATUI
1 2 3 4
1 | Duepreruka B OCHOBHBIE 3aKOHOMEPHOCTH W TEHACHIMHM pa3BUTHUSA Jlexuumn
COBPEMEHHOM SHEPTeTUKHU U IEKTPUPHUKALIUH.
Mupe OcCHOBHBIE IPUPOJHBIE SHEPTETUUECKUE PECYPCHI MUPA U
€ro OCHOBHBIX PETMOHOB. XapaKTEPUCTUKH HAIPaBICHUN
WX UCIOJIb30BAHUA.
I'maBHBIE OCOOEHHOCTH MHPOBOTO 3HEpreTuyeckoro Oa-
JaHCa W PA3BUTHUS AJICKTPUDHUKAIINHI IO OCHOBHBIM pPEru-
Bepcu}l: 1'0 fe;mu;pamﬁzlg’;teuitm Deit 3 cymox nocne pacnewamxku. [lama K9 y3 NQ Cmp 5 uz 15
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oHaMm. OCOOEHHOCTHU CYIIECTBYIOILIEIO COCTOSIHUS YHEpre-
TUKWA MHUpa ¥ UX MEPCIEKTUBBI B NEpBOM mojioBuHE X X1
BEKa.

CocTosiHUE W HampaBJICHUS COBEPLICHCTBOBAHUS dHEPTe-
THdeckoro Oanmanca u aekrpudukamuu B Poccuun. Oc-
HOBHbIE U3MEHEHHsI B 00J1aCTH MPOU3BOACTBA U Mepeaaun
MPUPOJHBIX YHEPTETHUECKUX PECYpPCOB, X MEPepadbOTKH.
[ToTpebneHus MEKTPUIESCKON W TETJIOBON SHEPTHH, MPS-
MOT0 pacxo/ia TOIUIMBA.

OcHoBHbBIE 00BEKTUBHBIC TEHACHIIUU Pa3BUTHUS YHEPTE€TH-
KM ¥ 3iekTpudukanmu B Poccun u 3a pyoexom. [Tpomnop-
LMW Pa3BUTHUSL SHEPTeTHUKU U ANEKTpUUKAINU, SHEPTO-
BOOPY)XEHHOCTh Tpyaa. CTpyKTypa KOHEYHOrO MOTpeO-
nenus sHepruu. CTpykTypa J00bIUH, MepepadOTKH,
TPAHCIIOPTA U UCIIOJIb30BAHUSI SHEPTETUUECKUX PECYPCOB.
Ponbp HeTpagWIMOHHBIX BHUIOB SHEPTUU B JHEpreTUde-
CKOM OaJlaHCce, OCHOBHBIC HaIlpaBJICHUSI YHEprocoepexe-
Hus: TeHaeHus co3laHus JeleHTPaTn30BaHHBIX HCTOY-
HUKOB SHEPrOCHAOXKEHHS, KPUTEPHUU dPPEKTHBHOCTH.
OnTumuzanusi CTPYKTYpPbl TOIUIMBHO-IHEPTETHUYECKOTO
KoMIUIekca Poccum M OCHOBHBIX PETHOHOB; IMpoOseMa
BBIOOpA paIlMOHATIBHBIX DPHEPTOHOCUTENICH U HAMIPaBIICHUS
ee peuieHus. MeTonpl OLeHKH 3(PPEKTUBHOCTH pelIeHui
MpH B3aMMO3aMEHSEMOCTH BUJIOB TOIUTMBA M DHEPIHH.
Ouepreruyeckas crparerus Poccun 1o 2030r.

I'maBHBIE HaNpaBleHUs] HAYYHO-TEXHUYECKOTO Mporpecca
B DHEPIreTUKE U 3IEKTPUPHUKAIUU U UX 3PPEKTUBHOCTD,
BIIMSIHME PErHOHAIBHBIX (pakTopoB. OCOOEHHOCTH pa3BU-
THUSI KPYITHBIX CHCTEM M KOMIUIEKCOB B AJIEKTPOIHEPTETH-
YeCKOM, ra30cHa0karolIe, TermocHadxarome u Hedre-
cHaO>KaroUel oTpacisaX, B SACPHON SHEPTreTUKE U YroJib-
HOW mpombllIeHHOCTH. Co37aHne SHEPreTHYECKUX KOM-
TIJIEKCOB.

2 [KoMIuieKkCHbIE MPOo-
0J1IEMBI SHEPTETUKN

OcHOBHBIE KOMILIEKCHBIE TTPOOJIEMBI Pa3BUTHS YHEPTETH-
YECKUX CHUCTEM U KOMIUICKCOB; MPHUHITUIBI UX TOCTPOE-
HUS U TEPCHEKTUBBI O0beIWHEHUs B EIUHYIO 3JIeKTpo-
SHEPTETUUYECKYI0 CUCTEMY. XapaKTepHbIC TpadUKU dJICK-
TPUUECKON M TETIOBOM HArpy30K; METOJbI BHIOOpa TOT-
JUBHOU 0a3bl AJEKTPOCTAHIIMA W DHEPTETHYECKUX KOM-
IJICKCOB B YBSI3KE C ONTHUMH3AIUEH OOIIEro SHepreTude-
CKOT0 OaJlaHca CTpaHbl; KOMIUIEKCHBIA BEIOOP CTPYKTYPHI
AIEKTPUUYECKUX MOIIHOCTEH, THUIIBI SJIEKTPUUECKUX CTaH-
M, U UX pa3MEIICHHUE; CXEMbl AJIEKTPUUECKUX CBS3EU
(coBMecTHO C BBIOOPOM OOImIEH CXeMBbl TOIUIMBHO-
SHEpreTHYeCKuX cBs3el B crpane). [loka3arenu kavyecTBa
SHEPTUH.

Jleximn

KBe3 noo QoKymenm Oeit

Bepcus: 1.0

u epems pacnevamiku:

3 cymox nocne pacnewamxku. [lama K3 y3 NQ

Cmp. 6uz 15
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CxeMbl 3HEProcHa0XKEHUsl, UX OCHOBHBIC JIEMEHTHI, Me-
ToJbl pacyera. OcoOEHHOCTH BbIOOPAa KOMOMHHPOBAHHOM
U pa3[eNbHOM CXEM HHEProCHA0KEHUs IPU HCIIOJIb30Ba-
HUM OPraHUYECKOro TOIUIMBA, JEPHOIO TOPIOYEro U BO3-
OOHOBIISIEMBIX UCTOYHUKOB YHEPIHHU; BIMUSIHUE HA TH pe-
LIEHUs1 OCOOCHHOCTEN CXeM PHEProCHa0KeHUs U TOIUIU-
BocHaOxeHus. TeropukaoHHble, TEIUIOCHA0KAOIIe
CHCTEMBl U METO/bl BbIOOpa ONTHMAIbHBIX [1aPaMETPOB;
SHepreTudeckre OanmaHchl NPEANPUITHIA, OCHOBHI HOPMHU-
pOBaHUSl PACcXOJOB TOIUIMBA, M 3HEpruu. Buibop cxem
SHEPrOCHAOKEHUSI TEPPUTOPHUATHHO-TIPOU3BOACTBEHHBIX
KOMILJIEKCOB, MPOMBIIIJICHHBIX LIEHTPOB, KPYIHBIX Ipel-
HPUSATUN.

3 [TepmoauHaMuKa
TETUIOdHEepreTHYe-
CKUX YCTAaHOBOK

OO0mas MeToArKa TePMOAMHAMUYECKOTO aHaIN3a UKIIOB
TEIJIOPHEPTETUYECKUX YCTaHOBOK. OOIIHMe MEeToAbl Io-
BBIIICHUS TEPMOAMHAMUYECKON 3()h(PEKTUBHOCTHU IIUKIIOB.
[TapoBble TemnosHEepreTHueckue ycTaHoBKU. 11oBbleHus
3¢ (}HEeKTUBHOCTH LUKIOB MAPOTYpPOMHHBIX YCTaHOBOK
KOH/IeHCaninoHHOTo Tumna. llokasarenn »¢QeKTHBHOCTH
TOL[ u sHeprocucremsbl B 1eioM. OCOOEHHOCTH pealib-
HBIX IIUKJIOB MapOTypOMHHBIX YCTAaHOBOK.
I'azoryp6unnsie ycranoBku (I'TY). IIpocreiiime MuKIbI
I'TY, paGota cxxaTusi B KOMIIpECCOpPE U €€ YMEHbIIEHHE,
cnoxHble UKL [ TY.

JBurarenu BuyTpeHHero cropanus (JBC). Ob6uue npun-
uunsl aerctBus nopuHeBbix JBC, TepmonnHamudeckuit
aHaynn3 1ukiaoB JABC. IlpuHuumnel neicTBUs peaKTUBHBIX
JBUTATENEN UX LUKIIBIL.

KoMOnHMpOBaHHBIE TEMIOAIHEPTETUUECKUE YCTAHOBKH.
OO6mue npuHIUIB KOMOUHUPOBAHUS ITUKJIOB, ITUKJIBI MMa-
porazoBbIX yCTaHOBOK. CII0)KHBIE BBICOKOTEMIIEPATypHBIE
LMKIBI ¢ ucnonb3zoBanueM I'TY, MI'/l-reneparopos, Ton-
JIUBHBIX 3JIEMEHTOB U T.II.

ATOMHBIE TeIIOHEepreTnyeckue yctaHoBKH. OcoOGeHHO-
ctu BeIOOpa mukiIoB ADC. TepMoanHAMUYECKHE TTUKITBI
ADC Ha )uaKoMm (IIapoBOM), U Ta30BOM TETNIOHOCUTEIISIX.
X0JI0AUIbHBIE MAILIMHBI U TEIIJIOBBIE HACOCHI DHEPTETUKH.
[ukiasl ra30BBIX KOMIPECCOPHBIX TepMOTpaHchopmaro-
poB. LIukibl TapoOBBIX XOMOJUIBHBIX YCTAHOBOK U TEIJIO-
BBIX HAacocoB. IlepcreKkTHBBl MCIOJIB30BAHUS TEIUIOBBIX
HAaCOCHBIX YCTaHOBOK B COCTaBE JHEPIeTUYECKUX KOM-
TUIEKCOB NP COBMECTHON BBIPAOOTKE JIEKTPOIHEPTUU U
TeIIa.

Jlexiun

4 | KoMIUIEKCHBII
BBIOOp U ONTHMHU-

3alud OSHCPICTU-

MeTtoauyeckue OCHOBBI KOMILIEKCHOTO BBI60pa CXEM H
OIITUMAJIBHBIX IMapaMETPOB OCHOBHBIX TCIIJIOOHEPICTUYC-
CKHUX YCTAHOBOK. Bausxue PCKUMa UCIIOJIb30BAHUS SHEP-

Jlexun

KBe3 noo QoKymenm Oeit

Bepcus: 1.0

u epems pacnevamiku:

3 cymox nocne pacnewamxku. [lama K3 y3 NQ

Cmp. 7T uz 15
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YeCKMX OOBEKTOB | TE€TUYECKUX CHCTEM Ha ONTUMAaJbHBbIC pemieHus. [loka3a-
TEJIM HAJICKHOCTH PabOThl IHEPreTUIECKHX YCTAHOBOK M
cucteM. CriocoObl oOecIieueHus 3aJaHHOM HaICKHOCTH.
Br100p OonTHMaIbHBIX PEHICHHH C MCIOJIh30BAaHUEM KPH-
TepHsi HAJISKHOCTH.

MeTopl BBIOOpA ONTHMAIBHBIX CHUCTEM IPSMOTO IOJY-
YCHHUSI DJIEKTPOIHEPTUHU, UX TEPMOJIUHAMUYECKAs, YHEpre-
THYECKass M TEXHUKO-dKOHOMHUYECKas oleHKa. OCHOBBI
SHEPreTUYECKOT0 U KOMIUIEKCHOTO HCIOJIb30BaHUS BOJI-
HbIX pecypcoB. [ DC B cocTaBe 3IMEKTPOIHEPreTHIECKUX
cucteM. ['mapoakkymynupyoomue 3ekrpoctaniuu. Oc-
HOBBI BEIOOPA ONTUMAIbHBIX mapamerpoB ['DC.
KoMriekcHbie MeTOAbI BBHIOOpa 3amacoB TOILIUBA (st
MHOTOJICTHETO W CE30HHOTO PEryJIMPOBaHUS TOIUIMBO-
CHA0XXEHHS1), PE3EPBOB PHEPreTUYECKUX MOIIHOCTEH, ra-
30XPaHMJIMIL, BOAOXpaHuuil. [ToHsaTHEe pacueTHOM obec-
MIEYCHHOCTH 3JICKTPO- TEIUIO U TOILTUBOCHAOKEHHS M OC-
HOBBI UX BBIOOpA.

5 [Meroas! cucTeM- Knaccudukanuss OoNbIIMX CUCTEM DHEPTeTUKH: MOHSATHE Jlexuun
HBIX UCCJIEJ0BaA- 00 MX TNpHUpOJIE U OCHOBHBIX CBOMCTBax. OcOOEHHOCTH
HUN B JHEPT€TUKE | CUCTEM SHEPreTUKU U DHEPreTUYECKUX KOMILJIEKCOB Kak
M UX TIPUIOKEHUS | OOBEKTOB UCCIIEAOBAHUS U YIIPABICHHUS.

OcCHOBHBIE METO/IbI U CPEACTBA U3YUEHUS U ONTUMAJIbHO-
ro ymnpasieHHus ((YHKIHOHHPOBAHUEM, Pa3BUTHEM) CH-
cTeMaMu dHepreTUku. OCHOBBI IPUMEHSAEMbIX MaTeMaTH-
YECKUX METOJIOB.

Konuenmus mnocTtpoeHuss aBTOMaTU3UPOBAHHBIX CHCTEM
yTIpaBJIEHUS] B SHEPTeTUKE U MX XapaKTepHbIE OCOOEHHO-
cti. OCHOBBI coueTaHusl (HOpPMaTN30BAaHHBIX METOJOB C
AKTUBHOH POJIBIO YEJIOBEKA.

CucreMHBIE HCCIIEIOBaHMS, MaTeMaTH4YecKue U (usnue-
CKHE€ MOJEJNH, CPEACTBA BBIYMCIUTEIBHON TEXHUKU Kak
Hay4HbIi MHCTPYMEHT COBPEMEHHBIX MCCIICJOBAaHUNA B
JHEPrETHKE.

3.3 [IpakTryeckune 3aHATHUS
Y4eOHbIM IIJIaHOM HE TIPEIYCMOTPEHO.
3.4 JlabopaTopHbie padoThI
Y4eOHbIM IIJIaHOM HE TIPEIYCMOTPEHO.
3.5 CamocrosiTeibHAsI pad0Ta ACNMPAHTA IPH U3YYEHUH Pa3/1e/iOB N CHUILTUHbI

CamocrosiTenbHas paboTa acnupaHTa Mpy U3yYEHUU TUCHUIUIMHBI « DHepreTuye-
CKHE CHUCTEMBI 1 KOMILJIEKChI» cocTaBisieT 84 yaca.

Bepcu}l: 1' 0 KBe3 noo QoKymenm Oeit 3 cymox nocne pacnewamxku. [lama K9 y3 NQ Cmp 8 uz 15
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B xone camocTosTensHOM pabOThl ACTUPAHT:
- U3y4YaeT MaTepHalIbl, HE OCBEILICHHBIE B JICKIUSX;
- TOTOBHTCS K 9K3aMEHY.

Ne
pasznena

BOHpOCH, BBIHOCHUMBIC Ha CAMOCTOATCIIBHOC U3YYCHUC

Koi-Bo 4a-
COB

1

2

3

[Tpobiema S5KOHOMUM PECYPCOB U CPEICTB B DHEPreTHKE. [ JTaBHBIC TEXHUIECKUE
MyTd pemeHust mpodnemsl. Mcmonb3oBaHre BO30OHOBISIEMBIX HCTOYHHUKOB
SHEPTHH, MOTESHIIMAI SHEPro- U PecypcocOepekeHHSI.

17

DKosoruveckye npooyieMbl SJHEPreTUKH BiusiHue sHepreTnyeckux 0ObeKTOB Ha
OKPYKAIOIIYIO cpeny. Buibl BO3IEHCTBUI M UX MOCJIEACTBUSA, METObI OLIEHKU U
HOpMaTuBbL. TexXHHYECKHe BO3MOXKHOCTH CHIDKCHHS BpPEIHBIX BBIOPOCOB B
arMoc(epy ¥ MouBy.

17

[{uKiBl TEMI0’HEPreTUYECKUX YCTAaHOBOK Ha BO30OHOBISIEMBIX HCTOYHHKAX
SHEpPrUHu.

Conneunple  ycraHoBku. Oxeannueckue TOC. I'eorepmanbHple  TOC.
TepmosiiepHbI€ 2IEKTPUUECKUE CTAHIIUMU.

17

TexHuueckne M SKOHOMHYECKHE OCHOBBI MCIHOJIB30BaHUS BO300HOBIISIEMbIX
VCTOYHUKOB dHEPIUH (re0TepMalIbHON, BETPOBOM, COJTHEUHOMU U T.I1.).

17

MeTtoapl TEXHHKO-DKOHOMHYECKHX PAcYETOB B JHEPreTUKe. Pacuer TexHHMKO-
SKOHOMMYECKHX TOKazaTenell qo0bluM  (MPOM3BOJACTBA), TpaHCIOpPTa U
WCIIOJIb30BaHMsI Pa3JIMYHbIX BUIOB TOIUIMB U SHEPIHH, POJIb 3aMBIKAIOIINX 3aTPaT
Ha TOIUIMBO M DHEPIUI0, METOAbl TEXHUKO-3KOHOMHYECKMX pacueToB B
SHEPIeTUKE JJIsl HENPEPBIBHO PA3BUBAIOLIMXCSI CUCTEM M IIPH MCIIOJIb30BAHUU
HEOJHO3HAYHOM HCXOAHOM uHpopmauuu. KoMIUIeKCHOE HCIOIb30BaHUE
TOIUTMBA C OJHOBPEMEHHOW BBIPAOOTKON 3JEKTPOIHEPIUU M JPYroil 1eHHOM
TOBapHOM MPOJYKLUU KaK PeabHbIM MyTh CHUKEHUS UX CTOMMOCTU KOHEYHOTO

IIPOAYKTaA.

16

UTOI'O:

84

4 Oopa3oBaTe/ibHbIE TEXHOJIOTUN

[Ipu ocBOGHUM TUCHUIUIMHBI « DHEPreTHUECKUE CUCTEMbI U KOMILJIEKCHI» MCIOJb3Y-
I0TCS CIIEyIOIINe 00pa30BaTENIbHbBIE TEXHOJIOTUU:

- aKTUBHBIE (JICKIIUH);
- UH(pOpPMalIMOHHBIE (aHATU3 U 0030p UCTOYHUKOB MH(GOPMAIIH);
- KOMIIBIOTEPHBIE (BUPTYAJIbHBIE U CETEBbIE HHTEPHET-TEXHOJIOTUN),
- THPOPMAITMOHHO-KOMMYHUKATUBHBIE (KOMIIBIOTEPHI, TEIEKOMMYHHUKAITUOHHBIE CETH),
- KOMMYHUKATHUBHbIE (0OCyXxJeHHe MpoOjeM Ha ayJUTOPHBIX 3aHATUAX, KPYTJIbIE
CTOJIbI, JUCHYTHI, YYACTHE B ACHUPAHTCKUX HAYYHBIX M HAYYHO-IIPAKTUYECKUX KOH-

bepeHuusnx),

Bepcus: 1.0
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- mpoOJIeMHbIE 3aJaHus aCIUpPaHTaM, U UX MPEJCTaBICHUE, pa300p KOHKPETHBIX CUTY-
0005058

5 OueHo4vHbIe cpeacrBa JJisd TEKYHIEro KOHTPOJIA yClI€eBaAEMOCTH M IMPOMEKY-
TOYHOM aTTEeCTAIlUH 110 UTOraM OCBOEHUS AMCIUILINHDbI

I1o nToram ocBOECHHUSA AUCHUIITIMHBI ACTIMPAHTOM CAACTCS 3K3aMCH.
DK3aMeH OICHHUBACTCA IO CUCTEMC: OTIIMYHO, XOpPOIIOo, YAOBJIICTBOPUTCIIBHO, HC-

YAOBJICTBOPUTCIIBHO.

OTtnaHO TIOJTHBIN TPaMOTHBII OTBET 0 BCEM TPEM BOIPOCAM, COACPIKAIINHA MPUMEPHI, B TOM YHCIIE COOT-
BETCTBYIOIINE TEME HAyYHO-HCCIIEIOBATENbCKOM NEeATEIbHOCTH CONCKATEIS.

Xopouio MIPaBWIbHBIN TPAMOTHBIA OTBET, HO:

a) TpeOYIOIIMH YyTOYHEHHS 110 OJHOMY M3 3aJIlaHHBIX BOIIPOCOB;
0) mpH HAJMYUU OJTHOTO - ABYX HEIOYETOB;
B) JONyIIeHa 0JJHa Herpy0Oas onmoKa.

Y I10BIETBOPUTETIHHO MPaBUIIBHBIN I'PaMOTHBIHN OTBET, HO:

a) TpeOYyIOIUi YTOYHESHUH 10 BCEM BOTIPOCaM;

0) momyieHa rpyoast omuoKa;

B) IPH HAIMYHUHU OoJiee IByX HEI0OUETOB;

T) Ha TEOPETHUYECKUE BOTPOCH JaHBI UCUCPITBIBAIOIINE OTBETH, HO OTCYTCTBYIOT IPUMEPHI, HII-
JIOCTPUPYIOIINE COMCKATEIEM TIOHIMAaHHE CYTH BOTIPOCOB.

Hey,I[OBJ'IeTBOpI/ITeJ'ILHO a) HCHIPpAaBUJIbHBIC OTBCTHI HA JIBa U Ooiee BOIIPOCOB 6I/IJ'ICTa;
6) Korjga 4uciio OIIHOOK MIPEBOCXOAUT HOPMY, IpU KOTOpOﬁ MOKET OBITh BBHICTABIIEHA ITOJIOKH-
TCJIbHas OIICHKA.

Texymmii KOHTPOJIL OCBOEHUSI MaTepuaja Mo KaKIOMY paslieny JAUCIHILUIMHBI OCY-
IICCTBIISICTCS] TECTUPOBAHUEM.
Oopa3zuvt oyenouHnvlx cpeocme
071 NPOBeOeHUA MeKyuie20 KOHMPOJis 6 6UOe MeCmos
Tecmul k pazoeny 1.

Bonpoc 1: OcHOBHBIE 3aKOHOMEPHOCTH U TEHJEHIIUU PA3BUTHS SHEPTETUKHU U dIEKTPUDU-
KaIluH.

Bonpoc 2: OCHOBHBIC PUPOTHBIC YHEPTETHICCKUE PECYPChl MUPa U €r0 OCHOBHBIX PETHO-
HOB.

Tecmul k pazodeny 2:

Bonpoc 1: OcHOBHBIE KOMIUIEKCHBIE MPOOJIEMBI Pa3BUTHS SHEPTETUUECKUX CUCTEM M KOM-
IIJIEKCOB.

Bonpoc 2: XapaktepHbie rpaduku dJIEKTPUICCKON U TEIIOBOM HArpy30K.

Tecmout k pazoeny 3.

Bomnpoc 1: OOmas Meroauka TEPMOJAMHAMHYECKOrO aHalIW3a LUKIIOB TEIJIO3HEpPreTuye-
CKHX YCTaHOBOK.

Bepcu}l . 1 0 be3 noo Qoxymenm oeit 3 cymox nocne pacnevamxu. /lama K9 y3 N° Cmp 10 uz 15
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Bonpoc 2: O6111e MeTo bl MOBBIIIEHUS TEPMOAMHAMUYECKON 3((HEKTUBHOCTH ITHKIIOB.

Tecmut K pazoeny 4:

Bonpoc 1: Meroanyeckre OCHOBBI KOMIUIEKCHOTO BbIOOpA CXEM M ONTHUMAJIBHBIX Mapa-
METPOB OCHOBHBIX TEIJIOIHEPTreTUYECKUX YCTAHOBOK.
Bonpoc 2: BiausiHue pexrMa MCIOJIb30BaHUSL YHEPreTUYECKUX CHCTEM Ha ONTUMAJIbHbIC
pelIeHus.

6 YueOHo-MeTOqUYecKOe U HH(POPMAIHOHHOE OOecnieyeHue TUCIIUIIMHBI

6.1 OcHoBHas TuTEpaTypa

Ne ABTOD(BI) 3arnaBue N3 parenscrBo, Haszunauenue, Bun Koui-Bo 3k3.
/11 r0J1 U3IaHUS W3JIaHus, TPUP B OnOII-KE
1. 2 3 4 5 6

1 | bBypman VYrpaBiaeHue NoToKaMu Mockaa, V4. nocobue, rpud 1
A.Il., Po3a- | 2JIEKTPOIHEPIHH U IIOBBI- uzn.aom MOU, | YMO
HoB 10.K., nienue 3¢ HEeKTUBHOCTH 2012
lakapsx AIIEKTPOIHEPTETUICCKUX
I0.T. CUCTEM
2 |BaruaI'.4. | Cucremsl H.Hosropox: | Kommuiekc y4eOHO- 200
CocHuHa AIIEKTPOCHAOKECHHS. HI'TY.-2012. | MeTOOHMYECKUX Ma-
E.H. TEpPHUAJIOB Tpud
y4E€HOT O coBEeTa
HI'TY
3 | Boponaii Teopus cucreM AJis HJIeK- Hayxka, 2000 V4. nocoGue, rpud 10
H.U. TPOIHEPTETUKOB YMO
4 | Ilerpuukuii | DHeprerudeckue pecypcsl 1 | H-HoBropoa: | Yu. mocobue, rpud 100
C.A., lOpra- | ycTraHOBKH HI'TY.-2019. | YMO
es C.H.
6.2 JlonoJIHUTEIbHASI JIUTEPATypPa
Ne | ABtop(bl) 3arnaBue N3parenscTBO, Hasnauenue, Bun Komn-Bo 3k3.
/1 roJ U3IaHusA u3JIaHusl, Tpud B OUOII-K€E

[Terpur- OHeprocHabxeHue H.Hogsropona: V4. nocobue
kuii C.A., HI'TY. -2019.
IOptaes
C.H.

5 | CocHuna OO1ast sHEpreTUKa H.Hosropox: | Kommueke yuebHo- 150
E.H. HI'TVY.-2008. | MeTomnuecKkux

MaTepHaoB
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6.3 Ilepuoanyeckue U31aHUA

OnexTpuuecTBo http://www.znack.com/sKxypHan-371eKTpHIECTBO
Dnexrpudyeckue ctanmum http://elst.energy-journals.ru/index.php/elst
[TpomereHHast sHepreTuka http://www.promen.energy-journals.ru
Temmosnepreruka http://tepen.ru

Duepretuk http://www.energetik.energy-journals.ru
DnexkTpomMexaHuka http://www.znack.com/>kypHai-3JeKTpOTEXHUKA
HanéxHocTh 1 6€301acHOCTh YPHEPTETUKU

ABToMatuka u TeneMexanuka http://ait. mtas.ru/ru/archive.php
Penenmyuxk,

DHepreTuka U pbIHOK,

DKOHOMHMKA M MaTeMaTudeckue meroabl hitp://www.cemi.rssi.ru/emm/home.htm.

6.4 UnTepHeT-pecypchl

e Uucrutyt cucrem 3uepreTrk uM. JI.A. MenentseBa PAH http//www.sei.irk.ru

e [IlerepOyprckuii 3HEpreTUUECKU HHCTUTYT MOBBIICHHS KBaNUpuKauuu Munucrep-
cTBa 3HepreTuku Poccuiickoit @eneparmuhttp//www.peipk.spb.ru

e Hay4Ho-HccIe10BaTeNbCKH HHCTUTYT TI0 MEpeaade IEKTPOIHEPTHH TTOCTOSTHHBIM
TOKOM BBICOKOT'0 Hampsbkenus http//www.niipt.ru

e OAO "Uucrutyt "OHEPI'OCETBITPOEKT" http//www.0aoesp.ru

e CucremHsliit oniepatop EnnHoit sHepreTndeckoit cuctems http//www.so-ups.ru

6.5 HopmaTuBHBIE JOKYMEHTBI

e DHepreTuyeckas crpareruu pasButus Poccuu Ha nepuoa 1o 2035 roza.

e Ilporuos Hay4YHO-TEXHOJOTHYECKOTO pa3BUTHUS oTpacien TOTUTMBHO-
sHepreTrudeckoro komruiekca Poccum Ha nepuon 1o 2035 roga. Mocksa, 2016 1.

o KOHIENIMS MHTEIUICKTYaJIbHOM 3JIEKTPOIHEPreTUUECKO cUcTeMbl Poccuu ¢ akTuB-
HO-aJIalTUBHOM ceThio / oA pen.: doprosa B.E. u Makaposa A.A. M.: OAO «HTI]
®OCK EDCx, 2012. 235 ¢

e T['OCT 32144-2013. Dnexrpuueckass  3Hepruss. COBMECTUMOCTh  TEXHHUYECKHUX
CPeACTB yeKTpoMarHuTHas. HopMbl kauecTBa 3JI€KTPUUYECKOM SHEPTUM B CUCTEMAX

aNeKTpocHa0keHus obmero HazHadeHus. — Been. 2014-07-01. — M.: CrangapTus-
dbopm, 2014. — 16 c.

6.6 YueOHO-MeTOqUUECKOE OOecTIeueHHe CAMOCTOSITEIbHOM PadoThl acCIUPaHTA

Hcnons3ytoTes cneayomme BUAbl CAMOCTOSITEIbHON pabOThl aCHUpPaHTa: B YHATAJb-
HOM 3ajie OMOJIMOTEKH, B yUeOHBIX KaOMHETaX, KOMIIBIOTEPHBIX Kjlaccax ¢ JOCTYIIOM K pe-
cypcam HTEepHET U B IOMAIIHUX YCIOBUSIX.
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[TopsioK BBIMOIHEHUSI CAMOCTOSITENIBHOM PabOThl COOTBETCTBYET Iporpamme Kypca
Y KOHTPOJUPYETCA B XO/1€ JEKIIMOHHBIX 3aHATHH.

CamocTtosTenbpHas paboTa MOAKpEIUIseTCs] yaeOHO-METOANYECKUM U HH(OPMAIIOH-
HBIM 00€cTIeYeHHEM, BKIIIOUAIOIIMM PEKOMEHI0BaHHbIE MOHOTpadun, yueOHUKH U y4eOHO-
METOIMYECKHE OCOOUS, IEPUOANUECKYIO JINTEPATYPY, a TAKKE KOHCIEKTHI JICKIUH.

7 MaTepHaJIbHO-TEXHUYECKOe o0ecnedyeHue TN CIUININHBI

HaumeHoBaHHe cienualab-
HbIX NIOMeIeHUii 1 moMe-
HIEeHUH JJI CAMOCTOATE I b-
HOM padoThI

OCHalIIeHHOCTL cnenaJdbHbIX MOMeEIeHUI 1
NoMelleHuii JJIsl CAMOCTOSTEIbHOM paﬁonﬂ

Hepeqem, JIMIHCH3UOHHOI'0 MpOorpamMmm-
HOTO0 o0ecreueHus1. PeKBH3UTHI mnmoa-
TBEPKAAOMIET0 J0KYMEHTA

JlekiiMOHHBIE  3aHATUS — —
MYJIbTUMEAUNHBIN KJacc,
JIEKIIMOHHAS ayIUTOPHS
a. 4207, 1329

MyneTume guitHbIE CpelCTBa:
HACTEHHBIC 3KpaHbl, HOYTOYKH.
Hoctyn B Internet gepe3 mnokampHyIO ceTh 30
Mobur/c.

MPOEKTOPBI,

CamocrosTenbHas pabora -
3a]Bl AJIEKTPOHHBIX HH()OP-
MAaIOHHBIX pecypcoB
(Dnextponnsie kinaccsl) HTh
a.2210, 6119, 6162.
YuranbHele 3ambl a. 2202,
2203

- KOMIIBIOTEPHBIi
MBI a.1215

KJ1accC

30 nepcoHaNbHBIX KOMIIBIOTEPOB.

Hoctyn x bubmmoreanomy poumy HI'TY.

Hoctyn B Internet wepe3 mnokampHyIO ceTh 30
Mobur/c.

- Onepanuonnas cucrema Windows XP,
Prof, S/P3 (ITommuckaDreamSparkPremi-
um geiictBuTeabHa 10 31.12.2017)

- MSOffice 2007 mu Ne43847744 (Gec-
CpodYHas)

- MS Access
(MoamuckaDreamSparkPremium
crBuTenbHa 10 31.12.2017).

- MathCAD 14 (PKG-TL7517-FN,
MMT-TL7517PN-T2 6e3cpouHo)

- Matlab R2008a JIn Ne527840

- AutoCAD 2015 CepuiiHblii HOMEp
/ KJIFOY TIPOJTyKTa
545-19358656 / 651G1

- Visual Studio
(ITognucxaDreamSparkPremium
ctBuTeNbHA 10 31.12.2017)

- Dr.Web (cpox nmui.2016-02-29 — 2017-
04-27)

- PedeparuBHble  HayKOMETpHUYECKHE
6a3e1 (eLIBRARY.RU, Web of Science,
SCopus), 3IeKTPOHHBIE OUOIUOTEUHBIC
cucreMbl (M3garenbcTBa «MHKEHEpHbIE
Haykm», «JlaHbY, «MarmmMHOCTPOCHHEY,
«adpopmarukay, «HOMKOH»).

- ABTOMaTH3MpOBaHHAS HH(POPMAIMOH-
HO-OnbnmoreuHas cucrema (ANBC)
«MAPK-SQL 1.14», 3A0 «HIIO «1H-
OOPM-CHUCTEMA» ¢ 20 oktsi6ps 2014
(Hdorosop Ne 069/2014-A/0).

2010
neit-

2008
nen-

be3 noo
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JIUCT
corjiacoBaHus pado4eii mporpaMmsbl

['pymnmna HayyHBIX crienuanbHOCTEH: 2.4 DHEepreTHKa U 3JICKTPOTEXHUKA

Haquaﬂ CIICIHMAJIBHOCTD 2.4.5. SHCDFCTI/ILICCKI/IC CHUCTCMBI 1 KOMIIJICKCHI

I[HCHI/IHJ'II/IHaI 3H€DI‘CTI/ILIGCKI/IG CHUCTCMBI U KOMIIJICKCEI

dopma oOydeHUS: Oo4Has
Y4eOHblil 1o 2022 - 2023

PEKOMEH/IOBAHA kadenpoit «21aeKTposHepreTuka, 3JIeKTPOCHA0KEHNE U CUIIOBAs
AIIEKTPOHUKAY

npotokoi Ne 8 ot "21" nrons 2022 r.

OTBETCTBEHHBIA HMCIOJHUTENb, 3aBEAYIOIUN Kadeapoh «IIeKTPOIHEPIreTUKa, JIEKTPO-
CHA0YKEHUE U CUIIOBAsI DJCKTPOHUKA)

— ——

K.T.H., JIOUCHT _ = "~ A.A. CeBocthsroB  21.06.2022

TOJIIHCh pacmipoBKa MOATICH nata

ABTOD:

K.T.H. 5_“'—_‘;»5:‘" A.B. lTlanyxo 21.06.2022

TIOJIIMUCH pﬂCLLIPI(i)pOBKﬂ TIoATTUCH Jara

COTI'JTACOBAHO:

N.o0. nexana QakynabTeTa MOArOTOBKHU CIICIIMAIIMCTOB BBICIICH KBaTUpUKAIIUN

/4 P.111. BenpeTanHOB 21.06.2022

HOJMNUCH pacimdpoBKa NOAMUCH Jara
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JlonmosiHeHUs1 ¥ MI3MEHEHNsI B padoyeil mporpamme
AUCHMILIAHBI HA 20 /20 yu.r.

Bnecennble u3menenus Ha 20 /20 y4e0-
HBIN I'OJ

YTBEPXIAIO
[IpopekTop no HayuHol paboTe

(moamuch, pacuIM(POBKA ITOIIICH)

13 29 20 r

B pabouyto nmporpammy BHOCSATCS CJIEIYIOIINE U3MEHEHHUS:

L) ;

)
WM JeJIaeTCsl OTMETKA O HELEJIeCO00pa3HOCTH BHECEHHS KAKUX-IMOO M3MEHEHUI Ha JIaH-
HBIM y4eOHBbIN ToJT

COTI'JTACOBAHO:

Jexan ®CBK

HauMeHosdaHue axKyiomema (UHCmMuUmyma, coe peaiusyemcs OaHHoe Hanpaejienue) au4Has noOnucs pacuiu@poska noonucu oama

Bepcu}l: 1' 0 KBe3 noo QoKymenm Oeit 3 cymox nocne pacnewamxku. [lama K9 y3 NQ Cmp 15 uz 15

u epems pacnevamiku:




