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PaGouas nporpamma nuctmmivabl b1.B.J/IB.1 «KomrmiekcHbie Tpo0iaeMbl SHEPTETHKH
JUIsl acnupaHToB HampasieHus noarotoBku 14.06.01 Snepnasi, TensioBas U BO300HOBIIsIE-
Masi SHEpPreTHKa M COMYTCTBYIOIIHE TeXHOJOTHH (mpoduib. SaepHble SHEPreTHYEeCKHe
YCTAHOBKH, BKJIIOYas MPOCKTHPOBAHUE, SKCIUTyaTallMI0 M BBIBOJ M3 DKCIUTyaTalluH) /aBT.
A.B. lllanyxo — Hwkuwuit Hosropoa: HI'TY, 2015. - 18 c.

Pabouas nmporpamMma npegHazHaueHa JJIsl METOJIMYECKOTO COIPOBOXKACHUS MPEro/ia-
BaHUS AJICKTUBHOM JAUCIUIUIMHBI (MOyJ1s1) «KOMITJIEKCHBIC TTPOOJIEMBI SHEPTETUKIY ACITH-
paHTaM O4HOU (opMbI 0OYUEHHS TI0 HATIPABJICHUIO MOATOTOBKU KAJAPOB BBICIIEH KBATH(U-
karuu 14.06.01 «SnepHas, TermoBas U BO30OHOBIIsIeMass SHEPIeTHKA M COIYTCTBYIOIIUE
TexHojoruu» (npoduib: SnepHble SHEpreTHYECKHe YCTAaHOBKHU, BKJIFOUYAs MPOCKTUPOBA-
HUE, YKCIUTyaTaIUI0 ¥ BBIBOJI M3 SKCILTyaTallVH).

Pabouass mporpamMma AHMCHHMIUIMHBI COCTaBJI€Ha B COOTBETCTBHM C TPEeOOBAHHMSIMHU
CIIETYIOIINX HOPMATHBHBIX IOKYMEHTOB:

1. denepanbHBIN TOCyAapCTBEHHBIA 00pa30BaTENIbHBIN CTaHAAPT BBICIIETO 00pa30BaHUS
o HanpasyieHnto oarotoBku 14.06.01 SAnepHas, TernnoBas U BO30OHOBIIIEMas YJHEPreTHKA
¥ COIYTCTBYIOIIME TEXHOJOTUH (YPOBEHb MOJTOTOBKH KaJpOB BBICIICH KBamH(UKALINK),
yYTBEPXKACHHBIN Tprka3zoM MunuctepctBa oopazoBanus u Hayku PD ot 30 uromst 2014 r. N
879.

2. Tlacnopt nHayunoit crenmanbHOCTH 05.14.03 «SlnepHble 3HEPreTHYECKHUE YCTAHOBKH,
BKJIIOYAsl MMPOEKTUPOBAHUE, IKCILUTYATAIIMIO W BBIBOJ M3 JKCIUIyaTaIlMW», pa3paOOTaHHbBIN
skcriepramu BAK Munobpuayku Poccun B pamkax HomeHKIaTypbl croeruaibHOCTEH
HAy4YHBIX PaOOTHHUKOB, YTBEPXKIACHHOUW mpukazomM MunoOpHayku Poccumn ot 25.02.2009 r.
Ne 59.

3. IlporpaMma-MHHMMYM KaHAUAATCKOTO dK3aMeHa Mo HaydHo# crenmanbHocTr 05.14.03
«SlnepHble SHEPTreTHUECKHE YCTAHOBKH, BKIIOYAs MPOEKTUPOBAHUE, IKCIUTYaTAIIMIO U BbI-
BOJI M3 JKCIUTyaTaluu»,, YTBEpKIeHHas npukazoM Munobpuayku Poccun ot 08.10.2007
Ne 274 «O06 yTBepx)aeHUN TPOTPaMM KaHIUAATCKUX IK3aMEHOBY.

4. Y4eOHble TiaHbl moArotoBku acnupantoB HI'TY mo wHampasneHHOCTSM (mpoduisim)
OCHOBHBIX MPO(PECCHOHANBHBIX 00pa30BaTENbHBIX MPOrPaMM BBICIIET0 O0pa3oBaHUS —
IpOrpaMM MOJTOTOBKY HAYyYHO-TIEAAroTMYeCKUX KaJpoB B aCIIUPaHTYypeE.

ABTOp A.B. lanyxo

(moamuch)

2015r.

Mamyxo A.B., 2015
OI'BOYBIIO HI'TY, 2015
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1 lean u 3a7a4u 0OCBOEHHSI AU CIUILIHHBI

Ieab ocBoeHMsI TMCUMILIMHBI. (OPMHUPOBAHUE U PA3BUTHUE y aCIUPAHTOB KOMIIE-
TEHIIUH, TTO3BOJIAIONINX BBISBIISITh U aHAIU3UPOBATH MPOOJIEMBI PA3BUTHSI SHEPTETUKHU TO-
POJOB, PETHOHOB U FOCYIapCTBA, TOILUIMBHO-3HEPTETUUECKOTO KOMILIEKCA CTPAHBI.

3agaum:

— (opMHUpOBaHUE Yy acIUpaHTa HABBIKOB M YMEHMU pelleHus 3ajlad aHajiu3a, MCCieI0Ba-
HUSI, ONITUMU3AIINH, TPOCKTUPOBAHUS, IPOTHO3UPOBAHUS U CUHTE3a YHEPTETUUECKUX 00b-
€KTOB;

— M3y4YeHHE MPOOJIEMbl CUCTEMHOTO TOJX0/1a, HaEKHOCTH, OE30MaCHOCTH, YKOHOMHUYHO-
CTU 1 9(PPEKTUBHOCTH CHCTEM DHEPTECTHKH;

— (hopMUpPOBaHKE HABBIKOB U YMEHUHN B 00JIACTU UCCIICIOBAHUS TOPOJICKUX, PETHOHAIBHBIX
U FOCYJapCTBEHHBIX SHEPre€TUYECKUX CUCTEM U KOMIUJIEKCOB BO B3aMMOCBSI3U MX COCTaB-
JISIOIUX YacTel U KOMIIOHEHTOB MEXITYy COOOM U OKPYXKAIOIIEH CpeIou.

2 Mecto aucuumiuabl B cTpykrype OIIOII BO

Juctmmuimaa (Moyib) «KoMIuiekcHbIe TPOOIeMbI SHEPTETUKUY» OTHOCHUTCS K TPYII-
e DJJIEKTUBHBIX JUCUUIUIMH BapuatuBHOM uyactu brnoka 1 IIporpammer. Iudp
nucruriuael - b1.B.JIB.1.

JucuuniuHa 0a3upyeTcs Ha 3HAHMSAX, MOJTYYEHHBIX aclupaHTaMu B pe3yJibTare
OCBOECHMSI 00pa30BaTENbHOW MPOrpaMMbl BBICHIETO OOpa3oBaHUsA BTOPOrO YPOBHS
(MarucTparypa, CrieIaaInuTeT).

Ha «Bxome» maructpant AOHKEH MMETh 0a30BbIE 3HAHUA MAaTEMaTHYECKUX, ecTe-
CTBEHHOHAYYHBIX JUCLHUIUINH, YMemsb NPUMEHATh METObI U PE3YJIbTAThl MATEMAaTUYECKOTO
aHajau3a U MOJACIMPOBAHUA TEOPETUYECKOIO U IKCIIEPUMEHTAIBHOIO UCCIIEIOBAHUS JHEP-
TEeTUYECKUX OOBEKTOB; 00JIaJlaTh TOTOBHOCTHIO K COOPY JaHHBIX, U3YUYCHUIO, aHAIU3Y U
000011IeHII0 HAYYHO-TEXHUYECKOM HH(POpMALIK 110 TEMATUKE UCCIIEIOBAaHUS.

Jucnnmmmaa «KoMILTeKCHBIE TTPO0JIeMbI YSHEPTETHKN» SBIISETCS MPEAIIeCTBYIONIEH
JUISL OCBOEHHUSA 00s3aTEIbHON BapUATHUBHOM JUCHUIUIMHBL «SI€pHBIE SHEPreTUYECKHE
YCTAHOBKM, BKIJIIOYas IPOEKTHUPOBAHUE, OKCIUIyaTallMI0 W BBIBOA M3 DKCILUIyaTallMU»,
HAIIPaBJICHHOW Ha clladyy KaHAUJAATCKOTO SK3aMeHa, ITPOBEACHNS HayYHbIX -HCCIIEIOBAHUM,
NIOJITOTOBKH HAYYHOTO JIOKJIaia 0 pe3ynbratax BeinmosiHeHHOH HKP (muccepranmn).

biok bazoBas umu | Cewmectp, B TpynoeMKOCTh AMCIUIUINHBI biok
BapuaTHUBHAS KOTOPOM 3aueTHEBIE Yacel
4acThb NPETIORACTCA | o prpyryipy OOmas B Tom uncne
AUCLUIIINHA Aynutopnas | CPO
b1.B.JIB.1 | BapuaruBHas
a P 4 5 180 24 156 | 3aver
9acTh
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3. Komnerenuuu oOyyamomerocs, ¢(opMupyemble B pe3yJbTaTe OCBOEHMHS
AUCHMILTAHBI (MOTYJ151)

OobsacTb NpogeCcCHOHAJILHOM 1eITeJIbHOCTH BHINTYCKHUKOB!

- COBOKYITHOCTH CPEJICTB, CITOCOOOB M METOJIOB UEJIOBEUECCKOU JCATEIHLHOCTH, CBS3aH-
HBIX C pa3pabOTKOM, CO3JaHMUEM M IKCILIyaTallueH ammapaToB U YCTAaHOBOK, BhIpabaThIBa-
IOINX, TPE0OPA3yIONTNX U UCIIOIB3YIOMNX TEIUIOBYIO H SIACPHYIO SHEPTHIO;

- HCCIICIOBaHMS, Pa3paO0OTKH U TEXHOJOTHH, HAIPpaBJICHHBIC HAa PErUCTpaIluio U odpa-
00TKy MH(pOpMaIH, pa3paboTKa TCOPUH, CO3JITaHUE U IPUMEHECHHE YCTAHOBOK M CHCTEM B
obyract (PU3UKH s7Ipa, YaCTHII, IJIa3Mbl, KOHJICHCHPOBAHHOTO COCTOSIHHS BEIIeCTBa, (PU3H-
KM pa3/ICJICHUS M30TOIMHBIX U MOJICKYJISIPHBIX cMecel, (PU3UKH OBICTPONPOTEKAIOIIUX TIPO-
IIECCOB, PAJUAIMOHHON MEIUIIMHCKON (DU3UKH, PaJAHAIMOHHOTO MaTepHATIOBEIACHUS, HC-
CJICAOBaHUS HEPABHOBECHBIX (PU3HYECKUX IPOIECCOB, PACIPOCTPAHEHUS M B3aUMO/ICH-
CTBHUS U3Ty4eHHUS C 00BbEKTaMH KUBOW W HEKUBOU TPUPOJIBI, AECPHO-DU3NICCKUX YCTAHO-
BOK, 0OCCIICUCHHS SAACPHON U paguaIllMOHHON 0€301MacHOCTH, 0€30MaCHOCTH SIEPHBIX Ma-
TEpPUATOB U (PU3MUECKON 3aIIUTHI SIEPHBIX O0BEKTOB, CUCTEM KOHTPOJISI U aBTOMATHU3HPO-
BaHHOTO YIIPABJICHHS SIICPHO-(PU3HISCKIMH YCTaHOBKaMH.

O0bekThI NpodecCHOHATILHOM AeSITeJIbHOCTH:

- TEIUIOBBIE U ATOMHBIE DJIEKTPUYECKUE CTAHIINMY,

- OOBEKTHI MaJIOW SHEPreTUKH, HETPAIULIMOHHbIE UICTOYHUKH 3HEPTUH;

- HHEPro0IOKH, MApOra3oBble U ra30TypOMHHBIE YCTAaHOBKH, TEIUIOBbIE HACOCHI, TOI-
JVBHBIE 3JIEMEHTHI, YCTAHOBKU BOJOPOJIHOM 3HEPreTHKH, TEIJIO- U MAaCCOOOMEHHbIE arlma-
paTthl pa3InYHOIO HA3HAYCHUS,

- AJIEpHbIE PEAKTOPbI U YCTAHOBKH, SJIEPHBIE MATEPHAIIbI U CUCTEMbI 00ECTICUEHUS UX
0€30I1acCHOCTH, YCKOPHUTENIN 3apsKEHHBIX YacTHULl, CUCTEMbl aBTOMaTU3UPOBAHHOTO YIIpaB-
JICHUS SIEPHO-PU3NYECKUMHU YCTAaHOBKAMHU, pauallMOHHbIE TEXHOJIOTUH, MATEMATHYECKHE
MOJENH Il TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO MCCIEAOBAHUN SBIEHUNM M 3aKOHO-
MepHOCTEe B 00JacTH (PU3MKHU f]ipa, YaCTHI], IJIa3Mbl, KOHICHCUPOBAHHOTO COCTOSHUS
BEILECTBA, AJIEPHBIX PEAKTOPOB, PACIIPOCTPAHEHHUS U B3aUMOJICHCTBUS U3TYyUEHHUS C O0BEK-
TaMU KUBOMN U HE)KUBOU IPUPOIBI,

- JKOJIOTUYECKUM MOHUTOPUHT OKPY’KAIOLIEN CPEsI,

- TEIUIOHOCUTEIH U padoure Teja SHEPreTUYECKUX U TEIIOTEXHOJIOTMYECKUX YCTaHO-
BOK, KOHJICHCUPOBAHHOE COCTOSHUE BEIIECTBA, JIa3€phbl U UX IIPUMEHEHUE, SEPHBIEC peak-
TOPbI, MaTEpUAJIbl AACPHBIX PEAKTOPOB, AJIEKTPOHHBIE CHUCTEMBI SIIEPHBIX U (PU3MUECKUX
YCTaHOBOK,;

- CUCTEMbl aBTOMAaTU3UPOBAHHOTO YIIPABJICHHUS SIEPHO-(QU3NUYECKUMHU YCTAaHOBKAaMH,
pa3paboTKa U TEXHOJOTUU MPUMEHEHUS MPUOOPOB M YCTAHOBOK JJIs aHAJN3a BEILLECTB, pa-

Bepcu}l' 1 O Be3 nooi QoKymenm Oeil 3 ¢ymok nocne pacnewamiu. /lama K:_) y9 N° Cmp 5 uz 18
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JTUAIMOHHOE BO3/IEWCTBHE MOHU3HMPYIOUIUX U3IYYEHUI HA YEeJIOBEeKa U OKPY’KaIOIIYIO Cpe-

Ay.

HuctumnuHa «KomriekcHbIe Ipo0JieMbl YJHEPTeTUKN» HAlpaBIeHa Ha OCBOCHHUE CIIETY-
IOITNX BUI0B MPO()ecCHOHAILHOM 1eTeJIbHOCTH:
coop, 00paboOTKy, aHAIU3 U CUCTEMATU3AIUI0 HAYYHO-TEXHUYECKON MH(OpMAILIIH 110
TE€Me HCCIIEZIOBaHUS, BEIOOP U 0OOCHOBAHME METOJMK U CPEJCTB PELICHUSI MOCTABICHHBIX
3ajad.

pa3pabOTKH METOAWK U OpraHW3allid TPOBEJEHUS SKCIEPUMEHTOB W HCIIBITAHUH,
aHaJIU3 UX PE3YJIbTATOB.

Ne dopmupyeMble KOMIETEHIINH Homep/ nnmexc
I1I.
KOMIIETEHIIUH
1 | Bnagenue HaydHO OOOCHOBAHHOI METOAOJIOTHEN TEOPETUYECKUX U SKCIIEpH- OIlK-1
MEHTAJIbHBIX UCCIIEOBAaHHM B 001aCTH NPO(hecCHOHAIBHON JesITeIbHOCTH
2 | CriocoOHOCTh MPOBOJUTH TEOPETHUYCCKHE M IKCIEPHUMEHTAIbHBIC HCCIICI0Ba- [1K-2

HUS B O0JIACTH SIIEPHBIX DHEPIeTUUYECKUX YCTAHOBOK, BKIFOYAs MPOEKTUPOBA-
HHE, SKCIUTYyaTal[MI0 U BBIBOJI U3 KCIUTyaTallid C UCIIOJIb30BAHUEM IMEPEIOBBIX
TEXHOJIOTUN

B PE3YyJIbTATC OCBOCHUS AVCHUILJINHBI ACOUPAHT JOJIKCH.

Hludp | Mudp pe- PesynpraTr 00ydeHus
KOMIIe- 3y/ibTara
TEHIMU | OO0y4eHHus
3%(OIK-1)-1 | 3HaTh. aKkTyambHBlE NPOOJIEMBl M TEHJACHIMH PA3BUTHS HCCIEIOBAHUI B
00JIaCTH SHEPreTUYECKUX CUCTEM U KOMILJICKCOB
VY(OIIK-1)-1 | ymeTh: BbIOMpaTh Hanmbonee SP(EKTUBHBIC M HOBBIE METOIbI PEILICHHS
OITK-1 OCHOBHBIX THIIOB 3a/1a4, BCTPEUAIOIIUXCS B O0JIACTH SHEPreTUUECKUX CUCTEM U
KOMILJIEKCOB
BY(OIIK-1)-1 | Bnagers: COBpPEMEHHBIMU METOJaMH, METO0JIOTUEHN Hay4YHO-
HCCIIeI0BATENbCKOM IE€ATEIbHOCTH B 00JIACTH SHEPTETUYECKUX CUCTEM U KOM-
IIJIEKCOB
3YIK-2)-1 | 3HATH: METOUKH MIPOBEAECHUS TEOPETUIECKUX U IKCIIEPUMEHTAIbHBIX UCCIIE-
JIOBaHUI B 00J1aCTH SHEPreTUUECKUX CUCTEM M KOMIUIEKCOB
V(ITIK-2)-1 | yMeThb: IPOBOJUTE TEOPETHUECKUE U SKCIEPHMEHTATIBHEIEC HCCIICIOBAHMS B 00-
K-2 JIaCTH SHEPrETHHECKHX CUCTEM U KOMIUIEKCOB C HCIOIb30BAHHEM NEPENOBLIX
TEXHOJIOTUI
BY(IIK-2)-1 | BaameTh: mepeOBBIMU TEXHOJOTHAMHU IPOBEICHHS TEOPETHUECKHX M SKCIIe-
PUMEHTAJIBHBIX HCCIIEOBAaHUM B 00JIACTU SHEPreTHUECKUX CUCTEM U KOMILICK-
COB
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4 CTpyKTypa M cofep:KaHue JUCHHIJIMHBI (MOIyJIs1)

OOmas Tpy10eMKOCTh TUCIUIUTMHBI cocTaBiseT 5 3aueTHbIX eaunumil (180 gacos).

4.1 CTpyKTypa THCHHMIJIHHBI (MOTYJIs1)

HaunmeHnoBanue O0beM yueOHOiT padoThI (B yacax) Buja urorosoro
1'17;')1 AHCIUILTHHBL Bcero | Beero W3 aynuTopHBIX Cam. KOHTPOIH
AyMUT. [TJlexr. | Jla6. | [pak.| KCP. | Pabota
KommuiekcHbie 180 24 12 - 12 - 156 3auet
npoOIeMbl dHepre-
THUKU
4.2 Conep:kaHue TUCHUTLUIMHBI (MOIYJIst)
4.2.1 Pa3nesibl AMCOMILIMHBI (MOIYJIs1) M BUJIbI 3aHSATHIA
No HaumenoBanue pasjea Buabl yueoHoii padorsl | Camocrositenbnasi  Illugp
pa3aeJaal JACuuImInHbI U TPY/I0€MKOCTH (B 4a- pabora pe3yJabTarTa
cax) (CP) oGyuenus
Jlek. | JIa6. | IIp. | KCP
1 OO11re BOIpOChl CHCTEMHBIX HCCITE- 4 - 4 52 3;&?HFII<K-2§)-11
JIOBaHUI B SHEPreTUKE
CrnennanbpHble BOIPOCHI CUCTEMHBIX 4 - 4 52 311(OHK-1)-1
2 | HCCIIeJOBaHUI B 9HEPTeTHKE ¥ (OIIK-1)-1
34(MK-2)-1
VY(IIK-2)-1
OcHoBHBIE TIPOOIEMBI pa3BUTHS CH- 4 - 4 52 3%(OIK-1)-1
3 CTEM DHEPreTUKU Yi(Ol'[K-l)-l
B(OIIK-1)-1
BY{(IIK-2)-1
utoro: | 12 - 12 156
4.2.2 Conep:xkaHue pa3/iesioB THCHUTLIMHBI (MOTYJIsI)
No HaunmenoBanue Coneprxkanue pasjena ®dopma npoBe-
n/n paznena (TemMbl) (Tempr) JICHUS 3aHATUI
1 2 3 4
1 | O6ume Bonpock! cu- HcxonHble MOIOKEHUSI CUCTEMHBIX MCCIEeIOBaHUN. DHep- Jlexkuuw,
CTEMHBIX MCCJIEIOBA- | FeTUKA KaKk OOBEKT CHCTEMHBIX HcCiienoBaHui. O0mas xa- | MpaKTUIECKHe
HUI B 9HEpreTuKe PAKTEPUCTUKA CBOICTB M TEHAEHLUMH pa3BUTHS OOJBIINX 3aHATUSA
CHCTEM DHEPTETHKH
2 | CneuunanbHble Bonpo- | CBOWCTBO LIEHTpaIM3aLUN UEPAPXUUECKON CTPYKTYphI CH- Jlexkuuw,
CBl CHCTEMHBIX UCCIIe- | cTeM dHepreTuku. CBOICTBA JIBMKEHHSI CHCTEM SHEPreTH- | MPAKTUYECKHE
JI0BaHUi B 9HepreTuke | ku. Llenmu W KpuTepuu NPUHATHS PELICHUM B cHCTEMax 3aHATUSA
SHEpreTuku. BrusHue HemoIHOTH HHGOPMAIK Ha TIPUHSI-
THE pelIeHn. 3a/1auu KpaTKOCPOYHOr'0, CPETHECPOUHOTO U
JIOJITOCPOYHOTO TIPOTHO3MPOBaHMs B dHEpreTuke. [lepexon
K MHTEJUIEKTYaJIbHBIM CUCTEMaM.
Bepeus: 1.0 | 5o moomicn dorenm e Scymor nocae pacnevams Jama. | K7; V3 Ne Cmp. 7 uz 18
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3 | OcHoBueble poOsieMbl | OCHOBHBIC TEHICHIIMN HAYYHO-TEXHUYECKOTO Iporpecca B Jlexuun,
pa3BUTUS CUCTEM sHepretuke. TeHneHIuu u3MeHeHus 3(PQPEKTUBHOCTU UC- | MPAKTHYECKUE
SHEPIreTUKU II0JIb30BAaHUS PA3JIMYHBIX JHEPreTUYECKUX pecypcoB. Ma- 3aHSATHS

HEBPEHHOCTH TOILUTUBO- U 3J1eKTpocHaOxeHust. HagéxHocth
u 3(pdexkTuBHOCTL dHEprocHadkeHus: norpedureneit. Ta-
pudHas noauTHKa. DHEpPreTUKa U OKpYy’Karolas cpeja.

4.3 IlpakTHYecKHe 3aHITHS

Ne Ne Kon-Bo
Tema
3ansaTHs | pasnena Yacos

1 2 3 4

1 1 CtpykTypa cucteM sHepreTUkH. McXoHbIe MOHATHS CUCTEMHBIX HC-
cieoBaHMi B sHepreTuke. O0Imas XxapakTeprcTUKa CBOUCTB U TEHJICH- 4
1T pa3BUTHS OOJIBIIMX CUCTEM SHEPIeTUKU

2 2 CaoiicTBa IeHTpaTU3alui, JMHAMAYHOCTA U THOKOCTU CHUCTEM JHEp-
reTukd. BHeNTHUE CBsI3U cucTeM SHepreTuku. lIpuHsatue pemieHui B
YCIIOBHSIX HETIOJTHOTHI M HEONPEACNEHHOCTH MCXOAHONH MH(OPMALIUH. 4
3amaun KpaTKOCPOYHOTO, CPEHECPOUHOTO U JIOJITOCPOUYHOrO MPOTHO-
3MPOBaHUS B SHEPTETHKE.

3 3 HaydHo-TexHUYecKHid mporpecc B dHepreTuke. [lepcrieKTHBHBIE THITHI
SHEepPreTHUecKoro odopynoBanus. [Ipobiema SKOHOMHU PHEPTHH U 3a- 4
TpPAT B DHEPTreTHKE. DHEPreTHKA U OKPYIKAroIIasi Cpejia.

HUTOI'O: 12

4.4 JlaGopaTopHbie padoThI
VY4eOHBIM IJIaHOM HE IPETyCMOTPEHO.
4.5 CamocTosiTe/ibHAasi padoTa aCIMPAHTA IPU U3YyYeHHUHN Pa3/1eJi0B AUCHUIIIHHbI

CamocTosTenpHass paboTa acmupaHTa MPU W3YYCHHH IUCHUIUTMHBI «KoMmruiekc-
HBIE TTPOOJIEMBI SHEPTETUKI» COCTaBIsAeT 156 yacos.

B xone camocTosTenbHON pabOThI ACIUPAHT:

- U3y4aeT MaTepHasbl, HE OCBEUICHHBIC B JICKIIHSIX;

- TOTOBUTCS K MPAaKTHYECKUM paboTam;

- TOTOBUTCS K 3a4eTy.

Ne Kon-Bo va-
Bonpocel, BBIHOCHMBbIE Ha CAMOCTOSITENIbHOE U3yYEHUE
pasznena COB

1 2 3

1 MeTo10510rnYecKue OCHOBBI CUCTEMHOI'O MTO/IX0/1a, UCXO/IHbIE MOHSATHUS CU- 50
CTEMHBIX HccieloBaHui. TeHIeHIIMK pa3BUTUSI COBPEMEHHOM dHEPIreTUKU

> CrtpyKTypHbIE CBOWCTBA cuCTEM 3HepreTuku. CBoiicTBa HaIEKHOCTH, O€3- 52
OIACHOCTH, YKOHOMHYHOCTH, HAOJII0JJAeMOCTH, YIPABISIEeMOCTH, Y3 PEKTUBHO-
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CTH. I/IHTCJ'[JIeKTyaIH)HBIC AKTUBHO-aJalITUBHBIC DOHCPIrCTUYCCKUC CUCTCMEI.

[Iponopuuu pazButus cucTeM 3HepreTuku. HanpasieHus pa3BuTus Tpaauly-
3 OHHOM SHEPIeTHUKH, AAEPHOIO SHEPIETUYECKOr0 KOMIUIEKCA, HETPAIUIIMOHHON 52
1 BO300OHOBJISIEMOM SHEPreTUKH.

NTOI'O: 156

5 Oo0pa3oBaresibHbIE€ TEXHOJIOTHH

[Tpu ocBoeHny nUCHUILTUHBI «KOMILIEKCHBIE POOIEMbI YHEPTETUKN UCTIONB3YIOT-
csl cienyromye o0pa3oBaTeNbHbIE TEXHOJIOTHH:

- akTUBHBIC (JIEKIIUU, TPAKTHYCCKUE 3aHATHUA);
- nHpOpMAaIMOHHBIE (aHAIN3 U 0030p UCTOYHUKOB HH(DOPMAITHH);
- KOMIIBIOTEPHBIC (BUPTYAIBHBIC U CETEBbIC HMHTEPHET-TEXHOJIOTHH),
- “H(POPMAIIMOHHO-KOMMYHHKATHBHBIC (KOMITBIOTEPHI, TEJICKOMMYHHUKAIIMOHHBIC Ce-
TH),
- KOMMYHHKaTUBHbIE (0OCYyX/IeHHE MpOoOJeM Ha ayJAUTOPHBIX 3aHSATHUSAX, KPYTIIbIC
CTOJIBI, AUCITYTHI, YYacTUE B ACMHUPAHTCKUX HAYYHBIX M HAYYHO-TIPAKTHYECKUX KOH-
dbepenmusx),
- MpoOJIEeMHBIE 3a]aHUsI ACTIUPAHTaM, U UX IpeACTaBIeHNE, pa300p KOHKPETHBIX CUTY-
21103178

6 OueHovHble cpeacTBa JJsl TEKYLIEro KOHTPOJISI YCIIEeBAEMOCTH M MPOMEXKY-
TOYHOM aTTECTAIUM 110 UTOTAM OCBOEHMS U CIUILINHBI

ITo uToram ocBOEHUS TUCHMUILUIMHBI ACHUPAHTOM CHAETCS 3a4ET.
Tekyuuii KOHTPOJIb OCBOEHHUSI MaTepualia 1Mo KaXIoMy pasliesly JUCHUILUIUHBI OCY-

IMICCTBILACTCA TCCTUPOBAHUCM.

Oopa3zuvt oyenouHnvlx cpeocme
0J151 NPOBEOCHUS MEKYULe20 KOHMPOJIA 8 6UOE MeCm 08
Tecmul k pazoeny 1.

Bonpoc 1: [lepeuncnuth o0IIMe BOMPOCH CUCTEMHBIX MCCJIENOBaHUM B 3HepreTuke. Ot-
BET: 3aKOHOMEPHOCTH PA3BUTHS SHEPTETUKHU, TEOPUS U METOJbI €€ CUCTEMHBIX HUCCIIEI0BA-
HUW Y TIPOTHO3UPOBAHUSA; HAYYHBIE OCHOBBI SHEPTETUUYECKON MOJMTUKU U MEXaHU3MBbI €€
peanu3anuu; pairoHadbHble chepbl U MacIITa0bl YHEProCOEPEKEHUS U MEXaHU3MBI pea-
JU3alUK YHEprocoeperaronieil MoJIUTHKA C YY€TOM 3KOJIOTHUECKONW COCTABIISIONICH; MPHO-
PUTETHI HAYYHO-TEXHUYECKOW MOJMTUKU B DHEPrE€TUKE; pallMOHAIIBHBIE MEXAHU3MBI pEry-
JIMPOBAHUA PA3BUTHS YHEPTETUKU B PHIHOYHBIX YCJIOBHUSX, BKIIOYAsl MPUHIMITAAIBHBIE MO-
JIOKEHHS 3aKOHOJIATENBCTBA, IEHOBOM, HAJIOTOBOW M MHBECTULIMOHHOWN TOJUTHUKUA B SHEP-
TeTHKE, OpPraHu3anuio (MOJEIH) 3HEPreTUYCCKUX PBHIHKOB, Hay4YHbIC OCHOBBI Pa3BUTHS
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AJIEKTPOAHEPTETUKUA U TETUIOAHEPIeTUKH; HAyUYHbIE OCHOBBI Pa3BUTHS YTOJIBLHON MPOMBIIII-
JICHHOCTH.

Bonpoc 2: CoBpeMeHHbIC TEHACHIIMHN Pa3BUTHS OOJIBIIUX CUCTEM dHepreTuku. OTBET: To-
BbIllIeHHE 3(P(GEKTUBHOCTH HCIOJIB30BAHUS DHEPIHH, CHIKCHHE BPEIHOTO BO3ACHCTBHS
00BEKTOB PHEPTEeTUKU HA KOJIOTHIO; pa3padoTKa 3P(EeKTUBHBIX CUCTEM Iepeayu U pac-
IpeesieHUs] SHEPTHH; CO3/IaHue pa3pabOTKa TEXHOJIOTHM TMOKUX CHUCTEM Iepefadyd dJIeK-
TPUYECKOU SHEPTUH; ICLICHTPpAIU3AIIMS U Majiasi SHEPTeTHKA.

Tecmul k pazoeny 2.

Bonpoc 1: OcHoBHBIE 3a/1a4H, PEIIAIOTCS MPU POPMUPOBAHUU TIPOTHO30B OATAHCOB BJICK-
Tpudeckoi sHeprun (MonHocTH). OTBET: coOMroIeHue Oananca Crpoca U MpeIoKESHIUS Ha
ANEKTPUYECKYIO PHEPTUI0 U MOUIHOCTbH; COOIIOJIEHUE 3aJIaHHBIX OTPaHUYEHHI MO BEH-
YUHE M JUana3oHy PeryjJupoBaHHs padouell MOIIHOCTH W IO MPEAEIbHBIM 3HAUYECHUSIM
MEXCUCTEMHBIX MEPETOKOB 3JIEKTPOIHEPTUU U MOLTHOCTH MUHUMU3AIIMS 3aTpaT HA MPOU3-
BOJICTBO M IOCTaBKY 3JEKTPUUECKON SHEPTUU.

Bomnpoc 2: Jlate omnpeneneHne MoHATHIO MHTEIeKTyaabHbIe aKTUBHO-aJalITUBHBIC dHEP-
reTU4Yeckue cucteMbl. OTBET: DTO SHEProCHCTEMa HOBOTO ITOKOJICHMS, OCHOBaHHAs Ha
MYJIBTHAreHTOM MPUHITUIIC YIIpaBIeHUS e¢ (YHKIIMOHUPOBAaHUEM U pa3BuTHEeM. DyHKIMO-
HUPOBAHUE aKTUBHO-aIAITUBHOW CETH HAYMHACTCS C MPOIECCOB HEMPEPHIBHOTO TUATHO-
CTUYECKOTO MOHUTOPUHTA JTUHAMHYECKUX OOBEKTOB JICKTPUUECKON CETH, T.€. HEIIPEPHIB-
HO (DPYHKITMOHHPYIONUX €€ 00BEKTOB, KOTOPHIMU SIBIISIFOTCS BO3AYIIHBIC JTUHUU, KAOEIb-
HBIC JIMHUU, TEXHOJIOTUYECKOE 000pYAO0BaHUE MOJICTAHIIUN CETH, MOJCUCTEM aBTOMATHU3H-
POBaHHBIX CHCTEM YINPABICHUS TEXHOJOTUYECKUMU TIPOIECCAMU, OCYIIECTBISIONINE
YIPaBJICHUE AUATHOCTUYECKUM MOHHMTOPUHTOM: cOOpoM, 00paboTkoi uH(popMaluu, xpa-
HEHHEM €€ B HMHTEIUICKTyaJlbHOM OaHKE JaHHBIX W HCIOJB30BAaHHEM €€ B aKTUBHO-
aIANTUBHBIX MPOIIECCaX.

Tecmul k pazoeny 3.

Bonpoc 1: Bonpocsl, kacatomuecs: BO3ACHCTBUS 00bEKTOB PHEPreTUKa Ha OKPYKAIOIIYIO
cpeny. OtBer: Bnusinue Ha Ouocepy U OTACIBHBIE €€ DIEMEHThI OCHOBHBIX BHOB COBpE-
MEHHOH (TeII0BOM, BOIAHOM, aTOMHOMN) SHEPreTHKH, a TaK)Ke W3MEHCHHE COOTHOIICHHS
ATUX BHUJIOB B DHEPreTHUYCCKOM OajlaHce B OimkaiIield W OTIajICHHON IMEepCIeKTHUBE, CHU-
JKCHHE OTPHUIATEILHOTO BO3ACHCTBUSA HA CPEAY COBPEMCHHBIX (TPagHIMOHHBIX) METOIOB
MOJIYYECHUS Y UCIOJIb30BAHUS SHEPTUH; BO3MOKHOCTH IMPOU3BOACTBA SHEPTUM 34 CUET aJlb-
TEPHATUBHBIX (HETPAAUIIMOHHBIX) PECYPCOB, TAKMX KaK DHEPrUs COJHIA, BETpa, TepMallb-
HBIX BOJl M JPYTMX HUCTOYHHKOB, KOTOPBHIE OTHOCATCA K HEHCUYEPIIAEMBIM U SKOJIOTHYECKHU
YHCTBIM.

Bonpoc 2: HampaBnenus pa3BuTus TpagullMoOHHOW 3HepreTuku. OTBet: [ TEmmoBbIX
AJIEKTPOCTAHIIMN, pabOTAIONINX Ha ra3e, MPUOPUTETHHIMUA TEXHOJIOTHUSIMU SBJISIOTCS . TIAPO-
ra30BbIi ITUKJI, Ta30TYPOUHHBIC HAJCTPOUKH MApOCUIIOBBIX OJIOKOB U Ta30BbIe TYpOUHBI C
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yTuian3amuen termia. JJist a1eKTpocTaHui, paboTaronuX Ha TBEPAOM TOILIIMBE — IKOJIOTHU-
YECKM YUCThIE TEXHOJOTHM CXKWUTAHUS YTJId B IUPKYIUPYIOIIEM KHUILSIIEM CJIOe, a T03XkKe
razuduKkaius yris ¢ UICIOJIb30BaHUEM T'€HEPATOPHOIO ra3a B Mapora3oBbIX YCTAHOBKAX.

Konmponwvnwvie 6onpocel 0151 nposedeHus RPOMeHCymouHolu ammecmayuu
nO UMOo2am 0ceoeHus oucyunaunst (3auem)

OneHuBaHNE «3HAHUEBOI COCTABIIIIONIEH KOMIIETCHIINU

udp udp pe- Howmep Bomnpocsr
KOMIIe- 3yJbTaTa TEMBI
TEHIIUHA o0yJyeHus

=

CoBpeMeHHBIC 0COOCHHOCTH SHEPTETUKH, KaK OOJIBIION TEXHUKO-9KOHOMHUYECKOM
CUCTEMBI.

TepMUHOIOTHS B 00JIACTH SHEPTETHKH

[IpoGnemsl 1 HanpaBiIeHus peHOPMHUPOBAHHUS SHEPTETHKH.

Heob6xoaumocTh peyopMHUpOBaHUS OTPACIIH.

OCHOBHBIE TOKYMEHTHI 110 pehopmam. Peanuzanus Ux Ha MpakTHKE.
PernonansHbIe HEPreTHYECKHE TIPOTPAMMEI

OHepreTUvYecKoe 3aKOHOIATEIECTBO M MEXaHU3MBI PETYIHPOBAHNSA SHEPTETHKH.
Ionsitre 60JbII0#H (CII0KHON) TEXHUYECKOH CHCTEMEI.

O0pazoBaHUE MEXIOCYIapCTBEHHBIX SHEPTETHUECKUX CHCTEM.

0. PerynmpoBaHue SHEpPreTHKHU B pa3HbIX cTpaHax. @opMupoBaHKe IIeH Ha PHIHKAaxX
3JEKTPOIHEPTUH U MOIITHOCTH

11. 3apmaum ynpaBieHHUs 3IEKTPONOTPEOICHNEM

2 12. OcobGeHHOCTH HayYHO-TEXHHYECKOTO ITPOTHOZNPOBAHUS B CHCTEMAaX SHEPTCTHKH

13. Peuienue 3a1a4 3HEPTETUKH B YCIOBHAX OTPaHUUYCHUH IICKTPUUCCKO MOIITHOCTH

Y DHEPTUH.
14. Ornenka 3¢ (GeKTUBHOCTH yIPaBIECHUYECKUX PELUICHUN TIPH HEOTPEAEISHHOCTH HC-
XOJIHBIX YCIIOBHH.

BOONOTAWN

OIK-1 | 3%(OIK-1)-1

15. Bonpocsl 6e30MacHOCTH CUCTEM YHEPTETHKH.

16. MupoBble TCHICHIIMU Pa3BUTHS SHEPTETHKH.

17. Hoselimme MeTOABI TEHEPUPOBAHUS U IIPEOOPA30BAHUS SHEPTHUH.

18. HezaBucumble MPOM3BOAUTEINH IEKTPUUECKOI U TEIIOBOI SHEPTHH.

19. Tapudmnas momutuka. Buasr Tapudos. HeobxoxumocTs pa3paboTKu CHICIAANTEHBIX
METOJIMK pacdera Tapu(oB Ha 3JEKTPOIHEPTHIO.

20. MHBecTHIIMOHHAS MTOJUTHKA B JJICKTPOIHEPTETHKE

21. PacripeneneHue orpaHU4YEHHbIX PECYpPCOB.

22. CHUCTEeMHBIH MOX0/ K M3YUYEHHIO OOJIBIINX TEXHUIECKUX CHCTEM.

23. BO3HUKHOBEHHE M Pa3BUTHE CHCTEMHBIX IPEJICTABICHUN

24. OcCHOBHBIE 33/1a4¥ CUCTEMOTEXHUKHU

25. Merozmoyiorus CHCTEMHOTO aHallU3a.

26. IIpuHIUIBI TOCTPOEHHST 000OLICHHBIX KPUTEPHEB.

27. CTpyKTypHBIii aHaIM3 OOJIBIINX CHCTEM.

28. Ilenu u 3a1a4u CTPYKTYPHOTO aHAIIK3A.

29. d®opmanuzanus CTPYKTYp Ha OCHOBE TEOpUH TpadoB.

30. CrpyKTypHO-TOINOJIOTHIECKHE XAPAKTEPUCTUKH OOJBIINX TEXHUIECKUX CHCTEM.
31. ArperupoBaHuE U JEKOMIO3HIIH.

32. AHanm3 uepapXu4ecKux CTPyKTyp.

33. Cuctemsl maccoBoro obciyxusanusi (CMO).

34. Tlonarue CMO. Knaccugpukarms CMO.

35. Mapxkosckue npoueccel B CMO. Monenn CMO 1 clcTeM 3IIeKTPO3HEPT€THKH.

K2 3YI1K-2)-1 1

Bepcu}l' 1 O Be3 nooi QoKymenm Oeil 3 ¢ymok nocne pacnewamiu. /lama K:_) y9 N° Cmp 11 uz 18

u epema pacnevamxu:




o3
>

HITY

Pabouast nporpamMma 1y CHUILIMHBI

CK-PII-15.1-04-15

Pa6ouas nporpamma qucuuniunbl 51.B.JIB.1
«KoMIuiekcHbIe MP00JieMbl JHEPTreTHKU

36.
37.
38.

39.

40.
41.
42.
43.

44,
45,
46.
47.
48.
49,

50.

CucTteMHBI NOAXOM K IPOTHO3UPOBAHUIO PAa3BUTHUS SJHEPIETUUECKUX PHIHKOB
MateMaTHuecKuil anmapaT CHCTEMHOI'O aHalIu3a B 2JIEKTPOIHEPreTUKE
[TocTanoBka npoOJIEMbI IPUMEHEHHS CIICLANEHOTO MaTEMAaTHIECKOTO armapara
JUTS yyeTa crenu()UKy SHEPreTHISCKON CHCTEMBI, KaK 0OJIbIION TEXHUUECKOW CH-
CTEMBI.

MonenupoBanue cucteM. COBpeMEHHOE COCTOSHHE MTPOOIeMBbl MOACTHPOBAHUS
CUCTEM IIPU UCCIEAO0BAHUAX, IPOCKTUPOBAHUY U B IKCILTyaTalLlUU.

CoOTBeTCTBHE MOJIEITH U JCHCTBUTEIBHOCTH (CXOACTBO U pa3iniue).
dopmanuzanys 1 anropuTMH3aLH IIPONECCOB (PYHKINOHUPOBAHHS CHCTEM.
HMuTannoHHOE MOJENUPOBAHHUE B DIIEKTPOIHEPreTHKE.

Hedopmanshblie npouexyps! NpuHATHS pelieHni. PopMyarpoBKa MpoodiemMsl. JB-
PUCTHYECKHE METOABI IPUHATUS PEIIEHHH. DKCIEPTHBIE CUCTEMBI.

OCHOBBI METOZIOB IPOTHO3UPOBAHUS.

MeTtononornueckue NpUHIMIEI IPOrHO3UPOBAHUSL.

CraTucTHYECKHE METOBI IPOTHO3HPOBAHUS.

[pouecc nporHo3Horo uccienoBanus. Bepudukarys npor1o3os.

Puck npu npuHATUN peLIeHU.

Hcnonp3oBanue MOHATHA “pUCK” TPH NMPHUHATUN TEXHUIECKUX U IKOHOMHYECKHIX
peLIeHni IPpY IPOEKTUPOBAHUM U HKCIUTyaTallul CUCTEM YHEPIeTUKH.
MaremaTHueCKHi annapar peleHus 3a1a4d ¢ OrpaHuYeHUSIMHU.

OHeHI/IBaHI/Ie KOCATCIBbHOCTHBIX>» COCTAaBJIAIOIINX KOMIICTCHIINN

Mudp Mudp pe- Howmep Bonpocsr
KOMIIe- 3ynbTaTa TEMBI
TEHLUU o0yueHus
) 1. IlpuHsATHE PELICHUI B YCIOBHIX HEIMOIHOTHI U HEOMPECAEHHOCTH HC-
Y}OIIK-1)-1 XOIHOW MH(OpMaIUU
OlK-1 3 2. DKOHOMHSI DHEPTUH U 3aTPAT B SHEPIEeTUKE
B'(OIK-1)-1 3 3. DHepreTHKa U OKpYyXarolas cpejia.
4. 3aja4u KpaTKOCPOYHOTO, CPEHECPOYHOTO H JOJITOCPOYHOTO MPOTHO-
—_ YHIIK-2)-1 2 3UPOBaHMS B SHEPTETUKE

5. OnpeﬂeneHHe BHEIIHMX CBSA3€M CHUCTEM OHCPICTUKU

BYIIK-2)-1 3

6. IlepcnekTUBHbIE TUIIBI SHEPTETUUECKOTO 000PYAOBAHMSI

Onucanue nokazamenei u Kpumepuee oueHuesanun Komnemelmuﬁ,

a makKoice wKai OueéHuBanuA

Kareropun «3HaTh», K<yMETh», «BJIAJETH» MIPUMEHAIOTCS B CICIYIONIUX 3HAYEHUSX

«3Hamb» — BOCTIPOU3BOAUTL U OOBSACHITh YUEOHBIM MaTepuai ¢ TpeOyemMoil crere-
HbIO HAYYHOU TOYHOCTH U TTOJTHOTHI.

«yMemp» — pPeniaTh TUIHYHBIE 3a7a4M HA OCHOBE BOCIPOM3BEICHUSA CTAHAAPTHBIX
aJIrTOPUTMOB PELICHUS;

«g1a0emp» — penaTh YCIOKHEHHBIC 3a/ladyd HAa OCHOBE NMPUOOPETEHHBIX 3HAHUM,
YMEHUN U HABBIKOB, C MX MIPUMEHEHUEM B HETUIIUYHBIX CUTYyaIlusaxX, popmupyercs B mpo-
1[ECCE MTOJYUYEHUS OIbITA IEATEIBHOCTH.

HNHuTerpanbHblid YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHLMH ONpeIesIsieTcs 110
CIEAYIOIIUM KPUTEPHSIM:

Bepcua: 1.0

be3 nooi
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- TIOPOTOBBIN YPOBEHH JaeT OOIIee MPEACTABICHHUE O BUC ACATEIHPHOCTH, OCHOBHBIX
3aKOHOMEPHOCTAX (PYHKIIMOHUPOBAHUSI OOBEKTOB MPO(ECCHOHATBHON JEATeIbHOCTH, Me-
TOJIOB U aJITOPUTMOB pEIICHUS MPAKTUISCKUX 33]1a4,

-0a30BBIli YPOBEHb IO3BOJISIET peIIaTh THIOBBIC 3aJlayd, NMPUHAMATH MPOQPECCHO-
HaJIbHBIC W YIPABICHYECKUE PCHICHUS 10 M3BECTHBIM aJITOPUTMaM, TPaBHUIaM M METOJIH-
KaM;

-TIOBBIIIICHHBIA YPOBEHb MPEJIOJIaraeT TOTOBHOCTh PEIIaTh MPAKTUYECKUE 3a7auu
MOBBINICHHON CII0)KHOCTH, HETHUIIOBBIE 3a7a4d, MPUHUMATh MPOQPECCUOHAILHBIE U YTIPaB-
JICHYECKUE PEIICHHS B YCIOBUSIX HETOJIHOU OINPENCIICHHOCTH, IPU HEJIOCTATOYHOM JIOKY-
MEHTaJIbHOM, HOPMAaTUBHOM M METOJIMYECKOM 00€CTICUCHUHU.

KpuTtepun onieHnBaHusI KOMIETEHIMHU CIEAYIOIINE:

MpOBEpKa YPOBHS CHOPMUPOBAHHOCTH «3HAHUEBOW>» COCTABJIAIONICH KOMIIETECHITUN
0 TeMeE:

- IOJIHBIA OTBET HA BOIPOC — D OAIJIOB,;
- HETIOJTHBIN OTBET — 3 OaJla,
- HeToTy4eHHbIH oTBeT — O 6asios;

MIPOBEPKa YPOBHS C(POPMUPOBAHHOCTH «IACATEIBHOCTHBIX» COCTABJISIONINX KOMIIE-
TEHIIUH, TTO3BOJISIONINX OICHUTh YPOBCHb YMCHHH M HABBIKOB, MPUMEHUTH ITOTYUCHHBIC
3HaHUS MPHU PEIICHUH KOHKPETHBIX BOMPOCOB (3a71a4) 10 TeMe:

- MIOJIHBIN OTBET Ha BOMPOC — 6 6aJIoB,
- HEIIOJIHBIN OTBET — 3-5 0aJLIOB;
- HenoJrydeHHbIH oTBeT — 0-2 6anios.
7 YueOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE 00ecnevYeHne TUCIUILINHbI

7.1 OcHoBHas JauTEpPaTypa

Ne ABTOp(BI) 3arnaBue WznarensctBo, | Hasnauenwe, Bux | Kon-Bo 9Kk3.
/o roJ U3IaHusA U3JIaHus, TpUQ B OUOII-K€E
1. 2 3 4 5 6

1 | bypman VYpasieHne n0ToKaMu Mockaa, V4. nocobue, rpud 1
A.Il., Po3a- | 2JIEKTPOIHEPIHH U MTOBBI- uzn.aoM MOH, | YMO
HoB 10.K., meHue 3¢ HeKTUBHOCTH 2012
lakapsia ANEKTPOIHEPTETUICCKUX
I0.T. CUCTEM

2 | Ilamkos OcHoBrbl Teopuu cucteM st | Hwkanit Ho- | V4. mocoOue, rpud 5
b.B., Kynu- | a5nekTposHepreTukon ropox, 2012 OI'AOVY II1O0
koB A.JL. T[TOUTTK

3 | ®oproB OHepreTuka B COBpEMEH- Mockaa, Mownorpadus 1
B.E., Ilo- HOM MUpE n3x.noM UH-
nens O.C. temnekt, 2011

Bepcua: 1.0 fi;empmfssmzf'" eit 8 cymox noce pacnewamu. Jama | |7y Y3 Neo Cmp. 13 u3 18
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7.2 JlonoJIHUTEJIbHAN JIUTEPATYypa

Ne | Astop(bi) 3arnaBue WznarensctBo, | Hasnauenwme, Bun | Kon-Bo 9Kk3.
/o roJ U3JaHusA U3JIaHus, TpUd B OMOII-K€
1 | Cubukun | DnexTpocHabKeHue npo- MockBa «®o- | YueGHOe mocobue 3
I0./. MBIIUICHHBIX NPEANpUsATH 1 | pym», 2015
YCTaHOBOK
2 | Bopomaii AHanu3 HaIe)KHOCTU COLIU- HH-T cucrem Mownorpadus 1
H.N. aJIbHO-D)KOHOMHUYECKUX CH- DHEPrEeTUKHU
CTEM DJIEKTPOSHEPIETUKH uMm.JI.A.Menen
TheBa, 2010
3 | [Tankosa [IpuknanHbie BOIIPOCHI TEO- HI'ACY. - Mownorpadus 5
M.., pyuH CHCTEM H.Hosropon,
[Tankos 2011
b.B.
4 | Pynenko HanéxaocTh cucteM sHepre- | Hayka, 1989 Momnorpadus 4
I0.H., THKHU
YmakoB
N.A.
5 [Tox 0o6m1. | OcHOBBEI COBpeMeHHOM 3HEp- | MockBa Y4eOHUK B 2-X TO- 2
pexn. TE€TUKU zn. Jom Mmax, rpudp YMO
E.B.Ametn MDHU, 2010
CTOBA
6 | Menentsb- | Cucremusle uccinenoBanus B | Hayka, 1983 MOHOTpadust 5
eB JLLA. SHEPIeTUKe
7 | Menents- | Ontumuszanus pa3BUTHS U Bricmas mik., V4. mocoOue, 8
eB JLLA. ylnpasiieHus Oonpimx cuctem | 1982. rpu¢ MB u CCO
SHEPTEeTUKHU CCCP
8 | Bopomait Teopus cucrem ams anexktpo- | Hayka, 2000 V4. nocobue, rpud 10
H.U. SHEPreTHUKOB YMO

7.3 Ilepuoanyeckue U3aHus

DnektpudectBo http://www.znack.com/>xypHaa-31eKTpHIecTBO
Dnekrpudueckue craniuu http://elst.energy-journal s.ru/index.php/elst
[MpombinieHHast SHEpreTrKa http://www.promen.energy-journals.ru
Temnosuepreruka http://tepen.ru

Ouepretuk http://www.energetik.energy-journals.ru
OnekrpoMexanuka http://www.znack.com/>xypHa-3iiekTpoTeXHuKa
HanéxHocth 1 6€30MaCHOCTh SHEPIETUKU

ABToMatuka u tenemexanuka http://ait.mtas.ru/ru/archive.php
Penenmuk,

DHepreTyka U phIHOK,

DKOHOMHUKA U MaTeMaTuueckue meroasl http://www.cemi.rssi.ru/emm/home.htm.
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7.4 UnTepHeT-pecypcehl

Huctutyt cucteM suepretuku uM. JI.A. MenenteeBa PAH http//www.sai.irk.ru
[TetepOyprekuil SHEPreTHYECKU HHCTUTYT MOBBIIICHUS KBanupukarmu MUHUCTE-
ctBa sHepreTuku Poccutickoit deneparmuhttp//www.peipk.spb.ru
Hay4uHo-uCCe10BaTeIbCKUl MHCTUTYT IO Mepeaye 3ACKTPOIHEPTUH MOCTOSHHBIM
TOKOM BBICOKOTO HampsbkeHus http//www.niipt.ru

OAO "Unctutyt "OHEPI'OCETBITPOEKT" http//www.oaoesp.ru

CuctemHblii oniepatop EnunHoii sHepretudeckoit cuctemsl http//www.so-ups.ru

7.5 HopMaTHBHbBIE JOKYMEHTHI

Ouepreruueckas crparerus Poccun na nepuon a0 2030 rona, yTB. pacnopspokenuem [lpa-
ButenbcTBa Poccutickoit deneparuu ot 13 Hos6ps 2009 r. Nel715-p

Konnenuss MHTEIICKTYAIBHON 3JIEKTPOIHEPTETHUECKON CHCTeMbl Poccuu ¢ aKTHBHO-
aJalITUBHOU CETHIO

Oenepanbhbiii 3akoH Ne 261-D3 00 sHeprocOepekennn u 3HeprodpdekTuBHOCTH (pea. OT
13.07.2015).

7.6 MeTonnyeckne yKa3zaHus K NIPaAKTHYECKUM 3aHATHAM

IIpr mOATOTOBKE K MPAKTUYECKUM 3aHATUSAM ACIUPAHT U3Yy4AeT PEKOMEHIOBAHHYIO
JUTEPATYPY, 3HAKOMUTCS C MyOIMKAIUSIMHU B MEPUOANYECKUX H3AHUSAX, UCTIOJIb3YET HH-
TEPHET-PECYPCHI, U MaTEpUAIIbI JICKIIMI. KauecTBO MOATOTOBKY K MPAKTUYECKUM 3aHATHUSIM
KOHTPOJIMPYETCS MPEIOIABATENIEM BO BPEMS IPOBEACHUSI 3aHATUM.

7.7 Y4eOHO-MeTOAUYeCKOe 00ecTeyeHue CaMOCTOATEIbHOM Pad0Thl aCIMPAHTA

Hcrnionb3yroTest caeayommue BUAbl CAMOCTOSITEIbHON paboThl acMpaHTa: B YATAIb-
HOM 3ajie OMOJIMOTEKH, B YUCOHBIX KaOMHETaX, KOMIBIOTEPHBIX KJaccax C JOCTYIOM K pe-
cypcam MIHTepHET U B TIOMAIIIHUX YCIOBHUSIX.

[TopsimoK BBIMOJHEHHS] CAMOCTOSITENIbHOW pabOThl COOTBETCTBYET MPOTpaMMe Kypca
U KOHTPOJMPYETCS B XOJ1€ JICKITMOHHBIX 3aHATHIA.

CamocTosiTenbHas padoTa MOJKPEIUIIETCS y4eOHO-METOIUYECKUM U UH(OPMaIIMOH-
HBbIM 00€CIIeYeHUEM, BKIIIOUAIOIINM PEKOMEH0BAHHbIE MOHOTpaduu, Y4€OHUKH U y4eOHO-
METOMYECKHE MTOCOOUs, IEPUOIUYECKYIO JINTEPATYPY, a TAKKE KOHCIIEKTHI JEKIIH.
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8 MarepuajibHO-TEXHHYECKOE o0ecrevyeHrue TUCITUTIIMHBI

HaunmeHoBaHHe crIeiHAJIb-
HBIX MOMEIeHU U ImoMe-
IIEHUH JJIl CAMOCTOATE I b-
HOM padoThI

OCHAIEeHHOCTH CNIENHAJTBHBIX IOMEIEeHHH 1
NOMelleHH i A1l CAMOCTOSITeIbHOI padoThI

[epeyens JUIEH3HOHHOTO MPOTPAMM-
HOro odecneyeHusi. PeKBH3UTHBI OI-
TBEP:KAA0IIEro JOKyMeHTa

JleKUMOHHBIE W TIpaKTHYe-
ckue 3auarus — a.4207, 1320
nabopatopus «DIEKTPOIHEP-
TeTUKa M DJIEKTpOCHa0Xe-
Hue» a.6444, 6439, nabopa-
Topusi «INEKTPOCHAOKEHUE»
a.6438, 6438

10 mepcoHaTbHBIX KOMITBIOTEPOB, IPOCKTOP,
9KpaH.

JlaGopatopubiit koMIieke «MoJienb OJTHOMAIINH-
HOM 2JIEKTPUUYECKON CUCTEMBI C y3JIOM KOMIUIEKC-
HOM Harpys3kH, peieiiHoM 3amuTol, aBTOMaTUKOU
U U3MEpHUTEIeM IapaMeTpoB U IOKa3aTeneil kave-
CTBa JJEKTPOIHEPTUN» — 3 IIT.

JlabopaTopHBIif KOMIIIEKC <«DJIEKTPOCHAOKECHHUE
MPOMBINIICHHBIX TPEATPUITANR» — 1 mIT.
Crienmanu3upoBaHHas J1abopatopus ¢ Habopom
mpuOOpOB aHANM3a PEKUMOB PAOOTBI CHCTEM
anekTpocHabkeHus — 1 mr

JlaGopaTopHBIii KOMIUIEKC HWCIBITAHUS TepPMHUHA-
JIOB MHTEJUIEKTYaJIbHON PEJIEHHOM 3allUThl U MO-
JIEIUPOBAHUSL PEXHUMOB 3JIEKTPOIHEPTeTUUECKOM
cuctemsl — 1 .

CamocrosrenbHas paboTa -
3aJIbI ANEKTPOHHBIX HHPOP-
MAalMOHHBIX PECYPCOB
(Onexrponnsie kiaccer) HTB
a.2210, 6119, 6162.
YuraneHsle 3a0sl a. 2202,
2203

- KOMITBIOTEPHBIN KJ1acc
UBIJ a.1215

30 nepcoHaNbHBIX KOMITBIOTEPOB.

Joctyn k oubaunoreunomy dpouny HI'TVY.

Hoctyn B Internet uepes mokampHyio ceth 30
Mowurt/c.

- Omneparuonnast cuctema Windows XP,
Prof, S/P3 (IToamuckaDreamSparkPremi-
um neiictButensHa g0 31.12.2017)

- MSOffice 2007 mur Ne43847744 (Gec-
CpOUHast)

- MS Access
(MoamucxaDreamSparkPremium
cTBuTenbHa 10 31.12.2017).

- MahCAD 14 (PKG-TL7517-FN,
MMT-TL7517PN-T2 6e3cpo4no)

- Matlab R2008a JTui Ne527840

- AutoCAD 2015 CepuitHbrit HOMEp
|/ KIrOY MPOIYKTA
545-19358656 / 651G1

- Visua Studio
(MoamucxkaDreamSparkPremium
creutenpHa no 31.12.2017)

- PSCAD/EMTDC Simulation Software
(JTurr. Ne 5312001, 6e3cpouto)

- Dr.Web (cpok nui.2016-02-29 — 2017-
04-27)

- PedeparuBHbie  HayKOMETPUYECKHE
6a3e1 (eLIBRARY.RU, Web of Science,
SCOopuS), JIEKTPOHHBIE  OHOIHOTEYHBIE
cuctembl (m3matensctBa <«MHXEHEpHBIC
Haykn», «JlaHp», «MaIIMHOCTPOEHHE,
«Mudopmaruka», «<HOIUKOH»).

- ABroMaTH3upoBaHHas HHPOPMAIHOH-
HO-Oubnmoreunas cucrema (ABC)
«MAPK-SQL 1.14», 3AO «HIIO «1H-
OOPM-CHUCTEMA» ¢ 20 oktsi6ps 2014
(Jorosop Ne 069/2014-A/0).

2010
Hen-

2008
nen-

be3 nooi
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JIMCT
corjiacoBaHusi padoyeil mporpaMmsl

Hanpasnenue noarorosku__14.06.01 fnepHas, TemioBas i BO30OHOBIIsieMasi YHEPreTHKA
U COIYTCTBYIOIIUE TEXHOJIOTUU

HamnpasneHHocTh (ipoduiis):  SaepHbie JHepreTHIecKrue YCTAHOBKH, BKIIFOUAs MPOCKTH
pPOBaHME, HKCIUTYaTaIMIO U BBIBOJ U3 SKCILTyaTalluy

Jucrurmmnaa: KoMIieKCHEIC MPOOIEeMBI SHEPIreTHKH

dopma oOydeHUS: o4Has
VYueOHbIi TO 2015 - 2016

PEKOMEHJIOBAHA kadenpoi «9IeKTpOIHEPreTHKA, JICKTPOCHAOKEHUE U CUIIOBas
DIEKTPOHUKAM»

poToKoa No or" " 2015r.

OTBETCTBEHHBI HCIIOJHUTENb, 3aBEAYIOMUNA Kadenpoil «IIEKTPOIHEPreTHKa, IIEKTPO-
CHa0KEHHE U CHJIOBAs DJICKTPOHUKAY»

JI.T.H., npodeccop A.b. JlockyToB

TIO/IIHCh pacmppoBKa MOIITHCH Jara
ABTOD:
K.T.H., JOIIEHT A.B. l[llaxyxo

TIO/INHCh pacmpoBKa MOITHCH Jara
COI''TACOBAHO:
3aBenyromuii kadeapoit «ATOMHBIE U TEIIJIOBbIE CTAHIIUHI»

JI.T.H., Ipo@d. JImutpues C.M.
JIMYHas NMOAITNCH pacmmprBKa IIOAITNCHU aaTta

Jlekan ¢hakylbpTeTa OArOTOBKH CIICIIHAINCTOB BBICIICH KBaTU(pUKAIIIN

JI.T.H., JOIL Cocanua E.H.

JIMYHas MoAInucCh pacmn(bposka noAucCHu JaTta
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JlonoiHeHus1 1 UI3MEeHeHNs1 B padoueii mporpamme
aucuumaabl Ha 20 /20 yu.r.

Buecennsie uamenenus Ha 20 /20 yue6-
HBIU TOJT

YTBEPXIAIO
[Tpopektop no HayuyHo# paboTe

(moamuch, pacmM(pPOBKa ITOAIICH)

‘ ! 20...T

B pabouyto mporpammy BHOCSTCS CIIEIYIOIINE U3MEHEHHUS .

L) :

2) e,
WM JIeJIaeTCsl OTMETKA O HELEeIeco00pa3HOCTH BHECEHHS KAKUX-TMOO U3BMEHEHU Ha J1aH-
HBIN y4eOHBIN roJ1

COT'JTACOBAHO:

Hexan ®CBK

HaumeHosanue axKyiomema (UHCMUmMyma, coe peaiusyemcs OanHoe Hanpasjienue) JaudHas noOnucsL pacuiu@poska noonucu oama
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