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1. O01He MoJI0KEeHHU s

['ocynapcTBeHHas UTOTrOBast arTecTauus IPOBOJUTCS rocyJJapCTBEHHBIMU
9K3aMEHAIIMOHHBIMU KOMHCCUSIMU B LIEJIIX ONpPENETICHUsI COOTBETCTBUS PE3YJIbTaTOB OCBOCHUS
o0yyaromuMucs: 00pa3oBaTeNbHBIX IPOrPaMM COOTBETCTBYIOILUM TPeOOBaHUAM (eaepabHOrO
roCyJapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAAPTA.

Maructp no HanpasyieHuto noaArotoBku 13.04.02 DnekTposHepreTuka U JEKTPOTEXHUKA
B COOTBETCTBMHU C HAIPaBICHHOCTHIO (mpoduieM) oOpa3zoBarenbHON mporpammbl Lludposoit
MEHE/P)KMEHT B  DJIGKTPO3HEPI€TUKE JOJDKEH OBbITh IOATOTOBJIEH K PpEHICHHI0 3ajad
npodeCCHOHATBLHOMN EATENFHOCTH CISIYIOIUX THIIOB:

— Hay4HO-UCCIIEe10BATEIbCKUH;

— IIeIaroru4ecKui;

— OpraHu3alMOHHO-YIPaBICHYECKHIA;

— MPOEKTHBIH;

— BKCIUTyaTallMOHHBIN.

B cooTBeTcTBHU ¢ BUAaMu U 3agauaMy IpOoQecCHOHATBHOM JAEATEIbHOCTH BHIITYCKHHUK Ha
rOCyJapCTBEHHOM HWTOTOBOM AaTTECTALMMIOJDKEH II0Ka3aThb COOTBETCTBYIOIIMKM YPOBEHb
OCBOCHHMSCHEAYIOIIUX KOMIIETEHIIHIA:

— Cnoco0eH OCyIIECTBIATh KPUTHUYECKHHM aHaIM3 MpPOOJEMHBIX CHUTyalluii Ha OCHOBE
CHCTEMHOT0 T0/IX0/1a, BIpadaThIBaTh cTpareruto nercreuii (YK-1);

— Crioco0eH yrpasisiTh IPOSKTOM Ha BCEX dTamax ero xusHeHHoro nukia (YK-2);

—Cnoco0eH OpraHu3oBbIBaTh M PYKOBOJUTH pabOTONH KOMaHJbl, BbIpabaThIBast
KOMAaH/IHYIO CTPATETHIO IS TOCTHXKEHHUs nocTaBieHHo# neau (YK-3);

— Criocob6eH NMpUMEHSTh COBpEMEHHbIE KOMMYHUKATUBHBIE TEXHOJIOTUH, B TOM YHCIIE Ha
WHOCTPAaHHOM(BIX) sI3bIKe(ax), HJsl aKaJeMHUYECKOTO M MPOQPECCHOHAIBHOTO B3aMMOJICHCTBHS
(YK-4);

— CriocobeH aHanM3uMpoBaTh W YYUTHIBATh pPa3HOOOpazue KylnbTyp B Ipoliecce
MEXKYIbTypHOTo B3aumoseiictus (YK-5);

— Cnoco0OeH ompeensaTh U peaau30BbIBaTh MPHOPUTETHI COOCTBEHHOW AEATENbHOCTH U
CrIoco0bI ee COBEPIICHCTBOBAHMUS Ha OCHOBE camoolieHKH (YK-6);

— CnocoOeH (opMmynupoBaTh LENM U 3aJaud HMCCIEIOBaHUSA, BBIABIATH MPHOPUTETHI
peleHus 3a1a4, Beioupath kputepuu orenku (OITK-1);

- CiocoOeH TNpUMEHSATh COBPEMEHHBIE METOJIbl  UCCIIEJIOBAHMS, OLIEHHWBATh H
IPEJICTABIATh PE3yJbTaThl BRIMOJIHEHHOH paboTsl (OITK-2);

— CriocobeH caMOCTOATEIbHO BBIMOIHATH UCCIEI0BAaHUS, OLEHUBATh PUCK U OINpPEAETATh
Mepbl T0 obOecredyeHnio 0e30MacHOCTH pa3padaTbIBA€MbIX HOBBIX TEXHOJIOTUH, OOBEKTOB
npodeccuonanbHoi nestenbHocTH (ITK-1);

— Crioco0eH K peann3alnuy pa3InyHbIX BUIOB yueOHOH padotsr (ITK-2);

—1'0TOB OpraHm3oBbIBaTh U IMPOBOAMTH SKCIEPTH3bl CYHIECTBYIOIIMX M IPEIaracMbIX
MPOEKTHO-KOHCTPYKTOPCKHX M TexHoyoruueckux pemennit (IK-3);

— CnocobeH opraHu3oBaTh padoTy 1Mo (HOPMUPOBAHUIO MPOTHO30B HA CTOMMOCTH U 00bEM
IIEKTPUYCCKON IHEPTHH, MOKyIaeMoi Ha sHepropbiakax (I[1K-4);

— CrniocobeH pa3pabarbiBaTh OTJENbHbBIE pa3/ieibl POEKTOB, OCYILIECTBIATh UX TEXHHUKO-
HKOHOMHUYECKOE 00OOCHOBAHUE, MPUMEHATH METO/Ibl aHAJIM3a BAPHAHTOB, Pa3pabOTKU U TOMCKA
KomIipomuccHbIx perrennit (ITK-5);



— CnocobeH Kk o0ecredeHuto TpeOyeMbIX MapaMeTpPOB pekUMa M Pa3MEIICHHsS pe3epBa,
MPUHSITHIO PEIICHU 10 JUCTICTUESPCKUM 3asBKaM, OpraHU3aIliu U PyKOBOJICTBY OTICPATUBHBIMH
nepexitodenusivu (I1K-6).

Ha ocnoBanuu pemenusi Yuenoro cosera yHupepcutera ot 26.02.2025 (mpotokos Ne 4)
rOCy/IapCTBEHHbIE AaTTECTALlMOHHBIE MWCIIBITAHUS [0 HalpaBieHUto noarotosku 13.04.02
DNEKTPOIHEPreTHKA U SJEKTPOTEXHHUKA BKIIOYAIOT!

— IOJTrOTOBKY K clladye U cAavy rocyAapCTBEHHOT0 9K3aMeHa;

— MOJTrOTOBKY K MPOIEype 3alIUThI U 3aIIUTY BBITYCKHON KBaTU(PUKAMOHHON pabOTHI.

K rocymapcTBeHHOW HMTOTOBOW aTTECTAIlMU JOMYCKACTCS OOYJaroUIUiCs, HE MUMEIOIUN
aKaJeMUYeCKON 3aJ0JDKEHHOCTH M B TIOJTHOM OOBEME BBIMOJHUBIIUN YUeOHBIA IUIAH WITH
WHAUBUIYAIbHBIN Y4eOHBIN IJ1aH 110 JAHHON 00pa3oBaTelbHON porpaMMe.

2. [IporpamMma u nopsiioK NpoBeeHUsI rOCYIAPCTBEHHOI0 IK3aMeHa

CornacHo yyeOHOMY IJIaHY IOJArOTOBKAa K C/lade M cjaya rocyJapCTBEHHOI'O 3K3aMeHa
npoBogutcs B nepuox ¢ 14.11.2027 mo 27.11.2027. JIns mpoBeAeHUs TOCynapCTBEHHOTO
9K3aMEHa COCTaBJISIETCS pACIUCAaHUE B3K3aMeHa M IPEeAdK3aMEHAIlMOHHOM KOHCYJIbTaluu
(KOHCYNIbTHpPOBaHME  OOY4YAIOIIMXCS IO  BOIpPOCaM, BKJIYEHHBIM B IpOrpammy
roCy/1apCTBEHHOI'O SK3aMEHA).

['ocymapcTBEHHBIN HSK3aMEH INPOBOJUTCS HA OTKPBITBIX 3aCENaHMSIX TI'OCYJapCTBEHHOH
9K3aMEHALIMOHHOW KOMMCCUU B CIIELUAIBHO MOATOTOBJIEHHBIX ayJIUTOPHUSAX, BBIBEICHHBIX Ha
BpeMs dK3aMeHa U3 pacnucanus. IIpucyrcTBue Ha rocynapCcTBEHHOM 3K3aMEHE ITOCTOPOHHUX
JIMI] IOIYCKAeTCs TOIBKO C paspeienus npencenarens I'OK.

OOyyarommMcsl 1 JIMIaM, MPUBJIEKAaEMbIM K TOCY/IapCTBEHHONW UTOTOBOM aTTECTAllUU, BO
BpeMsl €€ MTPOBEJCHUS 3alpeliaeTcss UMeTh NpU cebe U UCNOIb30BaTh CPECTBA ONIEPATUBHOU U
MOOUJIbHOW CBS3H.

["ocynapcTBeHHBIN 3K3aMeH MPOBOJUTCS B YCTHOM (opme.

['ocymapCTBeHHBIN SK3aMeH BKIIIOYAET 3 TEOPETHUECKUX Bompoca W 1 mpakThudeckoe
3aganue. IIpoomKUTENBHOCTh YCTHOTO 9K3aMeHa cocTasisieT 30 MUHYT Ha MOAroToBKY U 30
MUHYT Ha OTBET AJIs KaXKI0r0 9K3aMEHYEMOTO

Bo Bpems rocynapcTBEHHOrO 3K3aMeHa CTYJEHT MOJXKET I0JIb30BaThcsi Yy4eOHBIMU
porpaMMaMH, MakeTaMH, allbOOMaMM CXeM U JPYTHMHU HarJIsJHBIMU IOCOOUSIMH .

[Tocne ycTHOro OTBETa Ha BOMPOCHI 3K3aMEHAI[MOHHOIO OMJIeTa 3K3aMEHYEMOMY MOTYT
OBITH IIPEJJIOAKEHBI JOTIOJHUTEIbHBIE BOIPOCHI B Mpeieax yueOHOro Marepualia, BBIHECEHHOTO
Ha TOCYapCTBEHHBIA SK3aMEH.

Pe3ynbrarthl rocygapCTBEHHOTO 5JK3aMEHa OINpPEAENSIOTCS OIEHKAaMHU: «OTIUYHOY,
«XOPOILIOY», «yTOBIETBOPUTEIHHO», «HEYIOBICTBOPUTEIBHO» U OOBABISAIOTCS B JIEHb MpHEMa
IK3aMEHa.

Kputepun onieHKM rocyapCTBEHHOIO dK3aMeHa:

— Ha OLEHKY «OTINYHO» (5 6aioB) — oOy4aromuicsl JOJDKEH MO0Ka3aTh BHICOKUN YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHITUH, T.€. IMOKa3aTh CIIOCOOHOCTH 0000MIaTh U OIEHUBATh HH(OP-
MaIyIo, MOJIYYEHHYI0 Ha OCHOBE HCCIIEJOBAHMSI HECTaHAAPTHOW CHUTYyallH; HCIOJIb30BATh CBE-
JEHUS U3 Pa3INYHbIX HCTOYHUKOB; BHIHOCUTh OILIEHKH M KPUTUYECKUE CYXKICHHs, OCHOBaHHbIE Ha
MPOYHBIX 3HAHUSIX;

— Ha OLIEHKY «XO0poIo» (4 Oamna) — oOydarouuiics JOJKEH MMOKa3aTh MPOJABUHYTHIN Ypo-
BEHHC(OPMHUPOBAHHOCTH KOMIIETEHIIH, T.€. MPOJEMOHCTPUPOBATH IITyOOKHE MIPOYHbIE 3HAHUS U
pa3BUTHIC TNPAKTHUECKUE YMEHHS U HAaBBIKM, YMEHHE CpaBHUBAaTh, OLICHUBATh WU BBHIOMpATh



METOJIbl pellleHusl 3aJaHul, paboTaTh LeJeHANPaBICHHO, UCIOIb3Ys CBSI3aHHBIE MEXKAY COOOi
¢dbopmbl ipecTaBiIeHus HHPOpMaIuH;

— Ha OLEHKY «YyJIOBJIETBOPUTENbHO» (3 Oamna) — oOyuarommiicsi TOJDKEH IMOoKas3aTh 0a3o-
BbIii YPOBEHb C(OPMHUPOBAHHOCTU KOMIIETEHIIUH, T.€. MIOKA3aTh 3HAHMS HA YpPOBHE BOCIPOM3BE-
JeHUS U 00BsICHeHUs WHpOpMalnd, IpodecCuOHaNbHbIC, HHTEIUICKTYaIbHbIE HABBIKH PEIICHUS
CTaHJapTHBIX 33/1a4.

—Ha OIIEHKY «HEYAOBJICTBOPUTEILHO» (2 Oayia) — oOywaromuiics He 00JiagaeT HeoOXo-
JUMOM CHUCTEMOM 3HAHHM, JOMYCKAaeT CYIECTBEHHbIC OLIMOKH, HE MOXKET MOKa3aTh UHTEJJIEKTY-
aJbHbIE HABBIKH PEIICHUS MPOCTHIX 3ajau.

— Ha OLEHKY «HeyaoBieTBopuTelbHO» (1 Oamn) — oOydwarommiics HE MOMKET TOKa3aTh
3HAaHUS HA YPOBHE BOCHPOM3BEACHUS U OOBsICHEHUs MH(OpPMAIMM, HE MOXKET MOKa3aTh MHTEI-
JeKTyaJIbHbIe HAaBBIKM pEIIEHUS MPOCTBIX 3a7ad.Pe3ynpTaTbl TOCyJapCTBEHHOTO SK3aMEHa
OOBSIBIIAIOTCS B IEHB €TO MTPOBEICHUSI.

OOyuaromuiics, yCHEIIHO CHABIIMKA TOCYAapCTBEHHBIH JK3aMEH, JOMYCKaeTcs K
BBITIOJIHEHHUIO U 3aIIUTE BBITYCKHON KBANU(PUKALMOHHON padorTe.

2.1Copnep:xaHue rocyiapcTBeHHOI0 IK3aMeHa

2.1.1 Ilepeuenv meopemuueckux 60npocos, 6bIHOCUMBIX HA 20CYOAPCHIBEHHBLIL IK3AMEH

1. HudpoBoii MeHETKMEHT B JIEKTPOIHEPreTUKe
. OcHOBHBIE HaNpaBJIEHUS SHEPTOCOEPEIKEHHUS.

. OCHOBBI PHEPreTUIECKOTO MEHEKMEHTA.

. ABTOMaTH3UpPOBaHHbIC CUCTEMBI yUeTa 1 YIPABICHHS YHEPrONOTPEOICHUEM.

. DHepreTuyeckue 0agaHChl U YPHEPTETUYECKUE XapaKTEePUCTUKU TPOU3BOICTBA.
. PazBuTHe coOCTBEHHOI sHEpreTHYecKoi 06a3bl MpeInpUsTUs.

. Ucnonb30BaHre BTOPUYHBIX SHEPTETUUYECKUX PECYPCOB.

. IToka3zarenu pexuma 3J1eKTporoTpeOIeHus.
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. 3aKOHOMEPHOCTH YHEPronoTPeOICHNS 110 YPOBHSIM YIPABJICHUS.

9. HopMmupoBaHue 1 IpOrHO3MPOBAHUE HEPro3arpar.

10. OnTuMu3anus pexXMMOB YHEProNnoTPeOICHNUS.

11. D¢ dexTuBHOCTL I3HEPrONOTPEOIECHUS IHEPIrOEMKUX IPOU3BOJCTB.

2. OnTuMaJjbHble pe;KUMbI Pa00ThI FTeHEPUPYIOLIHUX HCTOYHUKOB

1. MaTtemaTnueckoe MOJEIMPOBAHHUE DBJIEMEHTOB JIIEKTPOIHEPIeTUUECKOM CHCTEMBI JUIsS
pELICHUs ONTUMHU3AaLMOHHBIX 3a/1a4.

2. MaTtemaTuuecKkue METObl ONTUMU3ALINH.

3. OnTuMu3anus B yCIOBUSIX HEONPEAEICHHOCTH UCXOAHON HHPOPMAIIUH.

4. Pacuer ONTUMaNbHOIO pPEXHMAa MW OKBUBAJICHTHBIX XapaKTEPUCTHK TEIUIOBBIX
ANEKTPOCTAHIIUH.

5. OnTtummzanusi  pekUMa  DHEPrOCUCTEM,  DJIEKTPUYECKUX  CEeTe,  CHCTeM
AIIEKTPOCHAOKECHHSI.

6. MeToinka ONTUMHU3AIMH KPAaTKOCPOUHBIX PEKUMOB SHEPTOCUCTEM, YJHEPTO00bETMHEHU I
U CUCTEM 3JIEKTPOCHAOKEHHS 110 aKTUBHOW MOITHOCTH.

7. OLieHUBaHUE COCTOSIHUS SHEPTOCUCTEMBI.

8. OnTuMu3anus pa3BUTHS JIEKTPOIHEPTETUYECKUX CUCTEM.

9. ABTOMAaTH3MPOBAaHHBIE CUCTEMBI IUCIIETYEPCKOTO YIIPABICHHUS.

3. DHeprocoeperamomme TEXHOJOTHH B 00J1aCTH 3J1€KTPOIHEPTEeTUKH



1. Yro moHMMAaeTCs 1Mo KAYeCTBOM JIEKTPOIHEPTUn?

2. Kak BIMSIOT OTKJIOHEHUS HANIPSDKEHUS Ha DJIEKTPUYECKOE OCBEIIeHUE?

3. OT 4ero 3aBHCAT OTKJIOHEHUS 4acTOThI? UTO MOHMMAETCs MO/ JIaBUHOU yacToThl? Kakue
CYIIECTBYIOT CIIOCOOBI PEryIUPOBAHUS YaCTOTHI?

4. HecumMmerpuest HanpsbkeHUs. KakuMu 1okasarensiMu XapakTepu3yeTcsi HECUMMETPHS 110
I'OCT 13109-97? HazoBute npuyuHBI NMONEPEYHON W MPOAO0JbHON HecummeTpuu. HazoBute
CXEMHBIE CIIOCOObI CHUKEHHSI HECUMMETPHUU.

5. [lepeuncnaure cnocoObl cummerpupoBaHus. Kakum oOpa3oM  OCyIeCTBIISETCS
CUMMeETpUpOBaHUE 0JJHO(pa3HbIX Harpy30k? C 4eM CBsA3aHbl IOMOJIHUTEIbHBIE TIOTEPU MOLTHOCTH
Ipu HECUMMETpUn?

6. Uem MokeT OBITH BbI3BaHa HECHHYCOMIAIBHOCTh HampspkeHHs? Ha kakue rpymmbl
JIEJIATCS BBICIINE TAPMOHUKU?

7. OxapakrepusyiiTe paboTy IEKTPUUYECKUX MALIUH B CETSAX C BHICIIMMH FapMOHUKAMHU.

8. Uto nonumaercs moja mojocod mnpomyckaHus ¢uibTpa? Kakoil ¢uibTp sBisercs
¢wibTpoM BepxHuX dYacTor? IlpuBeauTe cXeMbl LIUPOKONOJIOCHBIX (MIBTPOB. B yem
3aKJII0YAI0TCS JIOCTOMHCTBA M HEJIOCTAaTKH UIMPOKOIOJOCHBIX (DMIBTPOB IO CPABHEHUIO C
Y3KOIOJIOCHBIMU?

9. Kak HOpmupytorcs konebanus HanpspkeHuss B TOCT 13109-97? Yro moHuMaeTcs: mox
pa3maxom kosebanuii HanpspkeHus? OT 4ero 3aBUCHT YPOBEHb KOJICOaHUN HANPSHKEHUS ?

10. Kak ompeznensieTcs SKBHBAJCHTHBIA pa3Max KoJeOaHWH HaNpsDKEHHs 3a HWHTEpBal
BpEMEHU?

11. B yem 3aKirOyYarOTCs pa3iuyuus MEXJY YCTAaHOBKAMM CTAaTHUECKOW M JAMHAMHUYECKOU
KOMIIEHcaluu?

12. Tlepeuncnure pa3sHOBUAHOCTU U MPUBEIUTE CXEMbl HHAYKTUBHBIX HAaKOUTENEH.

13. KakoB MexaHu3M BO3/1eHCTBUS KOoleOaHUI HANPsDKEHUS M 94acTOThl HAa 000pyaoBaHue?

14. Yro takoe dpaukep? Jlo3a paukepa?

15. B yem 3axirogaeTcsi MpUHIIUI pa3/iesieHUs Harpy30K?

16. [lo xakoMy TIPUHIMITY BBIOMPAIOTCS HMCTOYHUKK THUTAHUS IS YHOApHBIX W
PEe3KOIEepEMEHHbBIX HAarpy30K?

4. TeXHMKO-IKOHOMHUYECKHE PACYETHI B AJIEKTPOIHEPreTHKe

1. B yem 3akirogyaeTcs METOIMKA MIPUBEACHHBIX 3aTpat?

2. [IpuBeanTe MOHATHE «YCJIOBHE COMOCTABUMOCTH BaAPHAHTOB).

3. OCHOBHBIE TIOJIOKEHUS METOMUKH ompeaeneHus 3G(HEKTUBHOCTH AJIEKTPOCETEBBIX
00BEKTOB.

4. OcobeHHoCTH pacueta aMOPTHU3AITMOHHBIX OTYUCTICHUH, TIPUBEICHHBIX
JTUCKOHTHPOBAHHBIX 3aTPaT, KATUTATLHBIX BIOXKCHHH, KCILTyaTaIllHOHHBIX U3JIEPIKEK.

5. HazHaueHue yKpyImHEHHBIX CTOMMOCTHBIX ITOKA3aTesIeH IJICKTPHUSCKUX CETEH.

6. YKpylIHeHHbIE CTOMMOCTHBIE TIOKa3aTelW BO3AYIIHBIX W  KaOENbHBIX  JIMHUN
AIIEKTpOTepeIayu.

7. YKpyIHEHHbIE CTOMMOCTHBIE MTOKa3aTeI TPaHCPOPMATOPOB.

8. YKpylmHEeHHbIE CTOMMOCTHBIE T[IOKa3aTelu TMOACTAaHIUKA W  paclpeneIuTeNbHbIX
YCTPOWCTB.

9. OnpeneneHue MOCTOSHHON YacTH 3aTpar.

10. 3arpatsl Ha 1eMOHTaX 000PYIOBaHUS, KOHCTPYKIIUH U JIMHUK JIEKTPOTIEpeIaduH.

11. Meroauka pacuera CTOUMOCTH COOPY>KEHUS JIMHUN AJIEKTpOrepeaayn.



12. MeTtonuka pacuera CTOMMOCTH COOPYKEHUS MOACTAHITHH.

13. Kak rpynnupyroTcss 3arpatbl B CMETE 3aTpaT Ha IPOU3BOJACTBO MPOAYKIMH U B
KaJIbKYJISIIMUA Ce0eCTOMMOCTH?

14. B 4eMm 3aKiIIOYarOTCA OCHOBHBIC TNPHUHIMIIBI KaJbKyJIHpPOBAaHUS CEOECTOMMOCTH B
AJIEKTPOIHEpreTuKe?

15. Ilepeuncnure 00BEKTHI KAIBKYJISIMHA SHEPTHH.

16. Yro BKIItOUAETCS B CMETY 3aTPaT 3JIEKTPOIHEPTreTUKH?

17. [late onpenenenue noJHOW ce0eCTOMMOCTH POU3BOCTBA U ME€pelaun SHEPTUH.

18. [lepeuncaure Buabl c€0ECTOMMOCTH SHEPreTUUECKOM MPOIYKIIUH.

19. PackpoliTe MeTo/1 pacueTa SHEPreTUYECKON MPOTyKIIHH.

20. Kak ompenensiercss TOIJIMBHAs COCTaBISIOMIAas CeOECTOMMOCTH SHEPreTUYEeCKON
npoyKuuu?

21. Kak paccuuTaTh COCTABIISIFOIIYIO CEOECTOMMOCTH 110 3apabO0THOM 1iaTe?

22. KakoB mpuHLUI pacyeTa aMOPTU3ALIMOHHOM COCTaBIISIIOIIEH U3/1epiKeK?

23. Onumure MNOpPAAOK pacueTa Cce0ECTOMMOCTH  AJIEKTPO’HEPTMHM W TeIula Ha
TEIUI03JIEKTPOLICHTPAIIH.

24. B yeMm 3aKi1t04yaroTcs CocoObl CHIXKEHUS ce€0eCTOMMOCTH SHEPIeTUYECKOM MPOAYKIIUH?

25. O0bsicHATE  TOYeMy  HEOOXOAMMO  y4YHUTHIBaTh  (aKTOp  HAAEKHOCTH  TIPU
POEKTHPOBAHUU OOBEKTOB JIEKTPOIHEPTETUKH.

26. IlepeuncnuTe OCHOBHBIC KPUTEPHUU HAJIEKHOCTH DIIEKTPOCHAOKEHUSI.

27. YUrto Ha3pIBaeTCs pabOTOCIIOCOOHBIM U HEPAOOTOCTIOCOOHBIM COCTOSTHUEM CUCTEMBI?

28. IlepeunciuTe  OCHOBHBIE  IIOKAa3aTeIW  HAAEKHOCTH  DJIEMEHTOB  CUCTEMBbI
AIIEKTPOCHAOKESHHSI.

29. OnumuMre METOJIUKY pacuera IoKas3aTeled HaJle)KHOCTH CHCTEM DJIEKTPOCHAO0KEHUS
AIIEKTPOIHEPTETUUECKUX CHUCTEM.

30. IIpuBenTe METOIMKY pacueTa yuiepoa oT nepepbiBa JIEKTPOCHA0XKEHUS.

31. IlpuBenTe METOIMKY pacueTa ymepoa OT HapyIIeHUs] KauecTBa AIEKTPOIHEPTHH.

5. YnpasJ/ieHue pe;KUMaMH 3JIeKTPOIHePreTHYecKUX CHCTeM

1. Cucrtemsl perynupoBaHus TypOUH.

2. O0mas xapakTepucTuKa MpoOIeMsl.

3. OCHOBHBIE ypaBHEHUS.

4. Knaccudukanus METo10B pacuera.

5. Yder cTaTHuecKuX XapaKTepUCTHK HAarpy3KH.

6. [IpuGmxenHass JWHeapu3alysl TPH  MPEACTaBICHHM HArpy3Kd  HEM3MEHHOM
MOIIIHOCTHIO.

7. Y3110BbIe COOCTBEHHBIE U B3aMMHBIE COITPOTUBIICHHUS.

8. Berunciienue coOCTBEHHBIX W B3aUMHBIX TPOBOJIUMOCTEH BETBEHA.

9. OnpeneneHne MaTpUIbl COOCTBEHHBIX U B3aUMHBIX ITPOBOIMMOCTEH BETBEH.

10. Ompenenenyie TOKOB BETBEH U HANpsKEHUH B y3/1aX Ha OCHOBE MPUHLIMIIA HATIOXKEHUSI.

11. Y4er TOKa HaMarHMYMBaHU U TIOTEPD B CTAIH TpaHchopMmaropa.

12. Omnpenenenue MOIIHOCTEH TeHEPATOPHBIX BETBEH.

13. PacyeTsl KBa3MYyCTAaHOBHUBIIUXCS PEXKHMOB JJICKTPUUECKHX CHUCTEM O€3 BBIIEICHUS
OaTaHCHPYIOIIETO y37Ia.

14. Metoxa UCKTIOYEHUST KOHTYpPOB Tpada.

15. MeTox y3710BOTO aHAIH3A.



16. /lenenue Ha MOACXEMBbI yJaJlCHUEM BETBEH, CBA3BIBAIOLIUX MTOJICXEMBI, IIPU 3aMEHE UX
3a/1al01UMHU TOKaMH.

17. Pemienne cucteM JUHENHBIX anreOpanyecKux ypaBHEHHUM.

18. MeToz ynops104€HHOTO HCKIIFOYSHHUS JIEMEHTOB; METO]I IIPOCTOM UTEPALIHH.

19. Meton yckopenHoii ureparun ["aycca-3etinens; meroa HeroToHa.

20. MeTo 1l MUHMMHU3ALIUH; TOIIOJIOIMYECKHE METObI.

21. 3apaya S5KBUBaJIeHTUPOBaHUs. KpuTepuu 5KBUBajI€HTHOCTH.

22. DileMeHTapHbIE YKBUBAJICHTHBIC TTPEOOpPa30BaHMUs.

23. DKBUBAJICHTUPOBAHKME HA OCHOBE JIMHEHHOM CXEMBbI 3aMelieHus, He coaepxanieit IC
TE€HEPATOPHBIX CTAHLIUMN.

24. Tounoe u MPUOIMIKEHHOE SKBUBAJICHTHPOBAHUE.

25. Pacyer yCTaHOBHMBILETOCS pPEXHMMa CHUCTEMBI 3JEKTPOCHAOXKEHHS C COOCTBECHHBIMH
AIIEKTPOCTAHLUSAMH TI0 METOJAY MOCIIEAOBATEIFHOTO YKBUBAJICHTUPOBAHUS MIPH MAPAJUICITBHON |
pa3zienbHOl paboTe ¢ 3HEProCUCTEMOI.

26. BexTopHble JauarpaMMbl  SIBHOIIOJIFOCHOTO M HESBHOIIOJIOCHOTO CHHXPOHHOTO
BATATEJIEH.

27. IlepBuuHbIE U BTOPUYHBIE PETYJIATOPBI YACTOTHI BpaILlCHHS.

28. XapaKkTepUCTUKH PETYISATOPOB TYPOUH.

29. CxeMblI 3aMeIIeHUs] CHHXPOHHBIX MAIIMH MPSIMOH MOCIEI0BATEILHOCTH.

30. BexTopHbIe qUarpaMMbl MallliH IEPEMEHHOTO TOKA.

31. PerynupoBanue Bo30YKICHHUS CHHXPOHHBIX MAIIIMH.

32. [IponopuuoHanbHOE U CHJIBHOE ABTOMATHUYECKOE pEryJIHMpOBaHUE BO30YKICHUS
CHUHXPOHHBIX T'€HEPATOPOB.

33. IlocTpoeHue BEKTOPHBIX AUarpamMm MpH UCCIIEA0BAHUH MTEPEXOTHBIX PEKUMOB.

34. CxeMbl 3aMeIIeHUs] CHHXPOHHBIX MAIlIMH 00paTHON MOCIe10BATEIbHOCTH.

35. Ctatnyeckue XapakTepUCTUKH PETYISITOPOB CKOPOCTH U BO30YKICHHUS.

36. O000IIeHHBIN BEKTOP TpeX(ha3HOH CUCTEMBI.

6. Opranu3anus IKCIUIYyaTaAllMU ¥ PEMOHTA JIEKTPOIHEPreTHYECKOro 000py/10BaHus

1. OpraHu3anuoHHas CTPYKTypa dJIEKTPOXO3SiCTBA MPOMBINUICHHBIX —TPEANPHUITHH,
MPEINPUATHH SIEKTPUUECKUX CETEH, STMEKTPHUUECKUX CTAHIIUM.

2. CucteMbl  IUIAaHOBO-TIPEAYNPEAUTENBHBIX ~ PEMOHTOB  3JIEKTPOOOOPYIOBaHUS U
IPOBEICHUS] PEMOHTOB MO0 TEXHUYECKOMY COCTOSHUIO.

3. [Ipou3BoACTBO PEMOHTHBIX PadoOT.

4. Tlpuemka o00Opy/IOBaHUS U3 PEMOHTA.

5. HoMuHaIBHBINA peXUM pabOTHI U IOIYCTHMBIE TIEPErpy3KH TPaHCPOPMATOPOB.

6. BrirroueHre B CeTh M KOHTPOJIb 3a pad0TO# TpaHCHOPMATOPOB.

7. PerynmupoBanue  HampspKeHUST W OOCHYXXHBAaHHE  PETYIUPYIOIIMX  YCTPOHCTB
TpaHcopmaropa.

8. 3azemiieHHe HeWTpalell W 3amIUTa pa33eMIICHHBIXHEHTpajeil TpaHcdopmaTopa OT
MePEHATPSKCHHIH.

9. ¥xo0xa 3a TpaHCPOPMATOPHBIM MACIIOM.

10. Hemmonaku B paboTe TpaHchOpMaTOpOB.

11. PexxuMbl pabOThI CHHXPOHHBIX T€HEPATOPOB U KOMIIEHCATOPOB.

12. O6¢cnyxuBanue CUCTEM BO30YKICHMUS, OXJIAXKJICHU, BOJIOCHA0KEHU,
MacJIOCHa0KeHUsI CHHXPOHHBIX T€HEpaTOPOB U KOMIIEHCATOPOB.



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.

[lyck 1 0OCTaHOB CHHXPOHHBIX T'€HEPATOPOB U KOMIIEHCATOPOB.

OCMOTpHBI U KOHTPOJIb 32 PA0OTOM CHHXPOHHBIX TEHEPATOPOB U KOMIICHCATOPOB.
TexHuKa onepanuii ¢ BBIKJIIOYATEIIMH.

TexHuka onepanuil ¢ pa3beAMHUTEISAMHI U OTACTUTENSIMU.

PemoHT BBIKIIFOUATENEN U PAa3bEeIMHUTENIEH.

Y CTaHOBKM MPUTOTOBJICHUS CXKATOTO BO3AyXa U UX OOCIIyKUBaHHUE.

3anaun 00CIyKUBAHUS PaCIPEeIUTENbHBIX YCTPOMCTB.

OO6cmykuBaHHE U PEMOHT TPaHCPOPMATOPOB TOKA M UX BTOPUYHBIX LIETIEH.
OO6cnmyxuBaHUE U PEMOHT TpaHC(POPMATOPOB HAIPSKEHUSI U UX BTOPUUHBIX IETEH.
O6cnyxxuBanue u peMoHT BU-3arpaaureneii 1 KOHAEHCATOPOB CBS3H.
OOcyXMBaHUE M PEMOHT Pa3psIHUKOB U OTPaHUUUTENCH MepeHaNPsIKECHUN.
OO0cmyKMBaHUE U PEMOHT CHUJIOBBIX KaOenei.

OOcnmy)XMBaHNUE U PEMOHT KOHTPOJIbHBIX KabesneH.

OO6cinyXxMBaHUE U PEMOHT LIMH U KOHTAKTHBIX COEMHEHUH.

OO6cmyKuBaHNE U PEMOHT U30JISITOPOB BBICOKOTO HATIPSKCHHUS.

OO6cmyKMBaHNE U PEMOHT 3a3EMIISIFOIINX YCTPOHCTB.

PaGoTbI B iensx onepaTUBHON OJIIOKUPOBKH.

O6cnyxuBanue u peMoHT KPY 6-35 kB.

O6cnyxuBanne u peMoHT KPY 110 kB u BbI111€ € 371€Ta30BOM H30JISIIHEH.
DKcIulyaTtanus akKyMyJISITOPHBIX OaTapei.

[TocnenoBarenpHOCTP OCHOBHBIX OIEpalMii M ACUCTBUM Ha IOACTAaHUUAX C ABYMS

BBIKJIFOYATCIISIMHA Ha LCIIb.

34.

ITocnenoBaTeabHOCTh OCHOBHBIX onepaunﬁ 1 JeMCTBUM IIpU BBIBOAC B PEMOHT U BBOIC

B paboTy BBIKJIFOYATETIEH.

35.
36.
37.
38.

BCI[CHI/IG OHCpaTI/IBHOﬁ JAOKYMCHTAIUH.

HpOGKTHaH AOKYMCHTaIus, HeO6XO,[[I/IMa$[ IIpU MPOU3BOACTBE HAJIAJOYHBIX pa60T.
Texunaeckas IoATO0TOBKA K BBIIMTOJJHCHHUIO HAJIaJJOYHBIX pa60T.

HOprI[OK BBITIOJTHCHHUA HAJIaJOYHBIX pa60T.

2.1.2 Ilepeuens npaxmuueckux 3a0anuil, 8bIHOCUMBIX HA 20CYOAPCMEEHHBLIL IK3AMEH

1. IludpoBoii MeHEKMEHT B 3JIeKTPOIHepreTuke

1.

[To mpuBenenHomy nsHeproOamancy (tabm 1, puc.l) ompenenuTh AONIO TOKYITHBIX

SHEPropecypcoB B 00IIeM SHEProdanaHce MpeArpUsTHSL.

2.

[lo mnpuBeneHHomy »sHeprobamancy (tabn. 1, puc.l) ompenenuTs CTPYKTYpY

3J'I€KTpOHOTp€6J'IeHI/I$I JJId IEXO0B IPOKATHOI'O IMMPOMU3BOJACTBA.

3. Ilo mpuBeneHHOMY 3Heprobanancy (tabn. 1, puc.l) cpaBHUTH OCHOBHBIE IOKa3aTeNH

9HEProd(HEKTUBHOCTH IS STIECKTPOIHEPTUH TTO TEXHOJIOTHIECKUM MTPOU3BOICTBAM.



Tabmuma 1
Bananc norpebnenus u yrunuzanuu saeprud Ha MMK

Hexaops 2007 2. 23,9 I'I:x/T cTaim [IpousBoacTBo cranu, T 1123 562 5,71 T'kaa/t cTaam
INOTPEBJIEHUE DHEPTUU, T dx S x % %
— a| &8 Hos6ps
o | Uexun z . - g ) . 5 . 5 = £ < |22 2% | rowe 2007r.,
HPOU3BOJICTB o (& o E £ a & o . Q g 5 2 g 5 = o 2 5 B %
n/m a <.>; £ g 5 E 2 S 5 S £ : g 9 g g 2 = 2 = B cTam I'Ix/t
g Kl & g e e 3 = S & E & g % 2 3 g ) cranu
4 M é’ @] = = 2 o
1612237
1 [KXII 1 77761 223504 | 677979 706993 | 513611 62368 1493 4222 7500 18397800] 16,37 30,69 15,82
JlomeHHBIN 65314
2 |uex 2710764 | 10409092 62825| 1546791 78941 150909 | 915919 12522 607184 1 13422 48454] 17209964 15,32 28,71 14,67
3 | oL 3405571 251648 497392 42 1094 2| 41557491 3,70 6,93 3,61
4 |I2C 1852934 133883 | 1066419 941 8 304 1382 3055870 2,72 5,10 2,55
5 [IIBOC 778903 85211 1112412| 1030509 38 78| 65751 3072902 2,73 5,13 2,68
Kucnoponust
6 |ifmex 1220780 463989 18665 33690 1737124 1,55 2,90 1,45
7 (oIl 100593 433253 235008 74703 28465 2128 1128503 | 10986 4335 2017974 1,80 3,37 1,67
8 [JIIL-10 830186 322895 6570 45419 662 14094 1070 1220895 1,09 2,04 1,09
9 |KKI] 99703 852611 294484 24104 33040 329000 50217 191182] 1874340 1,67 3,13 1,71
10 |IICL 206328 130574 63203 | 444702 2046 212 1457 2149 850672 0,76 1,42 0,60
MapteHoBcku
11 | mex 228619 91786 | 934285 32857 10457 107113 33799 27512 1466429 1,31 2,45 1,25
12 |JIIL-4 704871 248886 209535 17766 34932 17326 14462 17430 1265209 1,13 2,11 0,99
13 |JIIL-5 165209 178812 74241 35504 706 25214 19893 4995801 0,44 0,83 0,49
14 [WUAOIT 450490 100979 29 551498 0,49 0,92 0,30
15 |IBC 4296 322022 8257 8593 1 2855 346025| 0,31 0,58 0,16
16 [JIIILI-3 51695 70033 45916 20980 188 8047 1917 198777] 0,18 0,33 0,14
17 |JITILI-8 38097 71284 19664 28984 99 5059 7693 170881 0,15 0,29 0,23
18 [LOJI3+CIIL] 4213 113431 135793 20603 12552 3366 14283 373 304615 0,27 0,51 0,08
19 [ JIIILL 426 39788 315760 3664 2347 2888 2732 367605 0,33 0,61 0,57
20 |JIIL-6 56476 58819 14811 35680 83 4984 13873 184727 0,16 0,31 0,16
HApyrue 12064
21 |norpeburenu 0 72894 0 0| 288763 0 33726 56196 0 8 0 157 0 0 25161 11067 585968 0,52 0,98 0,34
22 |Motepu 63 109126 1863 3797 147204 67045 59515 17252 5241 4111051 0,37 0,69 51,14
1612237 58250 65314
23 |Hroro 1 11840095 | 10409092 | 944397 | 5695286 | 4405464 | 2813265 | 2116101 | 915919 7 497392 | 1131667 1 1128503 | 224378 | 466129 | 59945709 | 53,35 | 100,00 12,22
24 |T'Jx/T ctanu 14,35 10,54 9,26 0,84 5,07 3,92 2,50 1,88 0,82 0,52 0,44 1,01 0,58 1,00 0,20 0,41 53,35 12,74 T'kan/t pex.07
% ot obmiero
norpe0IeHus 26,9% 19,8% 17,4% 1,6% 9,5% 7,3% 4,7% 3,5% 1,5% 1,0% 0,8% 1,9% 1,1% 1,9% 0,4% 0,8% 100%
Hosi6ps 2007T. 13,89 | 10,00 8,95 0,84 4,89 3,75 2,43 1,75 0,79 | 042 | 046 0,93 053 | 091 | 020 | 042 | 51,14 | 12,22 |Tkawr wosn.07




Jexabpp 2006 T. 14,61 10,71 9,29 0,87 5,01 3,96 2,57 1,76 0,82 0,56 0,37 1,07 0,58 0,96 0,20 0,42 53,74 12,84 |I'kan/t nex.06
Jexabps 07- I'van/ npex.07-
Hos6ps 07 0,46 0,53 0,32 0,00 0,18 0,17 0,08 0,14 0,03 0,10 | -0,02 0,07 0,05 0,10 0,00 | -0,01 2,21 0,53 T Hosi. 07
Jexabps 07 - I'ran/ npex.07-
Jexabpr 06 -0,26 -0,17 -0,02 -0,03 0,06 -0,04 -0,06 0,12 -0,01 | -0,04 | 0,08 -0,06 0,01 0,04 0,00 | 0,00 -0,38 -0,09 T nex.06
[Ipogomxenne Tadmuist 1
BBIPABOTKA U PEAJIM3ALIVSI SHEPTUH, [l Beero Yneroe Hos6pe No
YTHIH3UP./ 2007
Llexu u npou3BoACTBa NPOU3BEICHO notpebaenne | Tvi/t r.,
SHEpPIrHH, cTanu
IIpomykTst DHEPIUH, ik I'Jx/T
Koxc Brop.raset Temno On.oHeprus I1PB Hytbe KXII Texn.Boga | Uyryn xuak. | UyryH Tos. T'Ix cTajnm n/n
1. KXIIT 12413885 3087400 133830 616182 16251296 2146504 1,91 1,82 1
2. JloMeHHBbIH Lex 4405464 948117 67528 5421110 11788854 | 10,49 10,05 2
3. 1oL 1525473 2207733 3733207 422542 0,38 0,37 3
4. 115C 1019776 1415245 2435021 620849 0,55 0,57 4
5.1IB2C 943563 709587 915919 2569069 503833 0,45 0,45 5
6. Kucnoponusrii nex 1646629 1646629 90495 0,08 0,07 6
7.T0I 0 2017974 1,80 1,67 7
8. JITILI-10 0 1220895 1,09 1,09 8
9. KKI 173394 173394 1700946 1,51 1,56 9
10. TICIT 522573 87460 610033 240639 0,21 0,14 10
11. MapreHoBCKH# Liex 0 1466429 1,31 1,25 11
12. JITILI-4 0 1265209 1,13 0,99 12
13. JIIL-5 0 499580 0,44 0,49 14
14. NJIT 0 551498 0,49 0,08 15
15. 1IBC 249238 249238 96787 0,09 0,16 16
16. JITTLI-3 0 198777 0,18 0,14 17
17. JIITLI-8 0 170881 0,15 0,23 18
18.11OJI3+CIIL] 0 304615 0,27 0,08 19
19. JIIIL] 0 367605 0,33 0,57 20
20. JIILI-6 0 184727 0,16 0,16 21
21. ipyrue notpebuTeny 0 0 0 0 0 0 0 0 0 0 0 585968 | 0,52 0,34 22
22. Iorepu 0 411105 0,37 22,88 23
23. Uroro 12413885 7492864 4318608 4420025 1646629 | 915919 616182 249238 948117 67528 33088996 26856712 23,90 5,46 24
24, I'Ix/T cranu 11,05 6,67 3,84 3,93 1,47 0,82 0,55 0,22 0,84 0,06 29,45 23,90 57 I'kan/t  Aex.07
% OT BBIPAOOTKH 37,5% 22,6% 13,1% 13,4% 5,0% 2,8% 1,9% 0,8% 2,9% 0,2% 100%
Host6ps 2007T. 10,69 6,38 3,44 3,95 1,38 0,79 0,55 0,22 0,84 0,03 28,27 22,88 546 | [kax/t mon.07
Jexabps 2006 T. 11,12 6,80 3,66 4,04 1,51 0,82 0,64 0,23 0,87 0,04 29,73 24,01 5,73 I'kan/t  nex.06
nek 07-
AlexcaGpe, 07- HosGpe 07 0.36 0.29 0.40 -0,02 0,09 0,03 0,00 0,00 0,00 0,03 1,18 1,03 025 M 007
nek.07-
AlexcaGpe 07- flewabpe 06 | 7 -0,13 0.18 -0,11 0,04 | -001 -0,09 0,00 -0,03 0.02 -0,28 0,11 003 T ek06




CrpykTypa amep Dhl;ﬁ-j_‘p‘l-ﬁnluﬁl CAC CrpykTypa axepronatpebnerna DAD “MMK"
Dexape 2007 r.

kabpe 2008 r.

a0z yran
It

Mag 123%

FEEEEEE AR

OJCHOBHEIE NOTPedUTENW 3IHepPropecypCcoB.
Dekabpe 2007T. B cpaBgHeHWA C© Oekadpe 2006T.

18 A
16 1
14 1
12 1 :
-
E o
= 101
u .
=
8- S
=
B+
47 3
2 3
= . : -
0
#2000 il T3 U3C naac KL ran nnu-1a BORLL oy 350U | nnu-2
m2005 r.| 1551393 | 155056 | 359909 | 253551 | 2533935 | 158595 | 159979 | 105245 | 172855 | Q7aved | 122459 | 1,158&2
B2007 .| 163745 | 153173 | 349872 | 271380 | 273895 | 154508 | 179505 | 108552 | 155821 | 075712 | 1.30515 | 112506
CTpykTypa uncTtoro sHepronotpedneqns OAQ "MMK" B aekadpe 2007 r.
! -
g & = o =E i L 2
¥ | & 2 |z A S
c: B[ F [omenHelii uex - 10,49 TR (43.9%) 8 £ N Fin 2F
=E |z = e aQ =% = Z3 c
5e B 8 = : g |53 = |BEh
EOIE| = £ : (- S 3 2
FIp0N 38025780 MR T DOpyroz-252
TIooME2aacTE0 CTAM 377 TKT (155%) TORT {11%)
-23210KT (113%)

Yuctoe snepronotpebnerne OAC "MMK" e gekabpe 2007 r. - 23.9 Mx/T cTann (100%) - 5,71 Mkan/t cTann

e
Lr

Puc. 1. Ctpykrypa snepronorpedienus OAO «MMK»




2. OnTuMaJjibHble pesKUMBbI pa00ThI FTeHEPUPYIOIIHUX HCTOYHUKOB

1. HaiitTu onTUManbHOE pacHpeneieHUEe aKTUBHBIX MOIIHOCTEH MEXIy TpeMms
TypOOoreHepaTopaMu METOA0M JUHAMHAYECKOI O IIPOrpaMMHUPOBAHUS. Pacxonnslie
XapaKTEPUCTHKHN TYpOUH 3aJ]aHbl B TAOJIMYHOM BHJIE KaK 3aBUCHMOCTH PAacXoJia CBEXKETo mapa oT
AIIEKTPUYECKON HATPY3KH.

Tabnuua 2
I'enepaTop Nel
Do), T/4 20 40 120 140
P1, MBT 2 6 9 15
Tabmuua 3
I'eneparop Ne2
Do), T/4 50 70 75 90 130 140
P,, MBT 10 15 25 30 33 35
Tabnuna 4
I'eneparop Ne3
Do), T/4 20 50 110 120
Ps, MBT 4 10 18 25

B kauecTtBe KpuTepusi ONTUMAJIbHOCTU MPUHATH MUHUMYM CTOMMOCTH Pacxo/a CBEXETro
napa. Cuutarh, YTO CTOMMOCTD I1apa Ha BCEX TOYKAaX XapaKTEPUCTUKH OJMHAKOBA U paBHA JUIS
nepBoro arperata 240 py0./T, ais Broporo arperata — 210 py0./T, as TpeThero arperara — 260
py6./T. Harpy3ka npeanpusitus pasHa 200 MBT. Heo6xonumo obecrieunTs mpueM U3 pailoHHOU
sHeprocucremsl, pasHbiil 140 MBT.

2. Haiitu rpaduyecku ONTHMAJIbHOE paclpe/ielleHne aKTUBHBIX MOIIHOCTEH MEXTy
yeTblpbMsi  reHepaTopamu  TOLl, monb3ysch METOJOM  OTHOCUTEIBHBIX  MPUPOCTOB.
XapakTepUCTUKH OTHOCUTENbHBIX MPUPOCTOB IMpPHUBEAECHBbI Ha puc. 2. B kauecTBe KpuTepus
ONTUMAJIBHOCTH IPUHATH MUHUMYM Pacxo/ia CBEKETO Mapa.

dy, T/(MB1*u4) dy, T/(MB1*u)

13



dg, T/(MBT1*4)

d3, T/(MBT*u)

0 5 10 15 20 25 30 35

B) r)
Puc. 2

3. DHeprocoeperamme TEXHOJOTHH B 00J1aCTH 3JI€KTPOIHEPTEeTHKH

1. OpnomocToBo¥ TUpUCTOPHBIN npeodpazoBarens (TI1) mogkmouen k cetu 10 kB, Sy,=
75 MBA uepe3 Tpanchopmarop ( Sy= 1000 kBA, U,-10%, U,,=380.B). Cpennee
BBITIPAMJICHHOE HanpspbkeHue U Tok coctaBisiioT: Ug=400 B, I4;=1000A.

PaccunTath KOX(QPHUIMEHT WCKaKECHUS CHHYCOMJAIBHOCTH KpHBOW HampspkeHus K, Ha
mmHax 10 kB u peaktuBHyto Momuocts TII.

2. Acunxponnsii nurarens (AJ]) Py= 415 kBT noakmouen k cetn U; =6 kB.
MOITHOCTH KOPOTKOTO 3aMBbIKaHHs S,—=10 MBA. Paccuntars cCOnpoTHBIEHHE PEaKTOpPa, YTOOBI
octarouHoe Hamnpsikenue rnpu mycke A/l 610 He meHee 0,9 U, . [TpuHsTH MycKOBOI TOK
1:=5lioum-

3. Jns asyxmocrtoBoro tupuctopaoro npeoodpasosarens (TII) Ug= 700 B, lg= 3xA
paccuutaTh 1 BeIOpaTe @KV 11 noaHON KOMITEHCAMU peaKTUBHON MOIIHOCTU. THpHUCTOpHBII
npeoOpaszoBarTeb MOAKIIOYCH K ceTu uepe3 Tpanchopmarop U;=10kB, U,-600 B, S,,=4 MBA,
Uxk3z= 10%.

4. TeXHUKO-)KOHOMHYECKHE pac‘léTbI B 3JICKTPOIHEPI€TUKE

1. PaccuutaTh CTOMMOCTH CTPOUTENBCTBA JMHUN 3jekTponepenaud, ecinu BJI 220 kB
npeHa3HaueHa Ul YCUJICHHs] BHELIHEro 3JEKTPOCHAOKEHHs 3HEproysjia M IPOKJIaJbIBAeTCS
mexay ['DC u I1C sueproysna.

1. O6mas xapakTepucTUKa paiioHa npoxosxkaenus BJI

1.1. Mecropacnonoxenue BJI IToBomxbe

1.2. Jnuna BJI 100 km.

1.3. 3ameceHHOCTH Tpacchl (B TOM YHUCIE OT JITMHBI) 13 km.

1.4. Penved mecTHOCTH PaBHUHHBII

1.5. OOycTpoiCTBO JIKHEBBIX JOPOT 20 xm

1.6. Tlox onopsr BJI uzbimaroTcs 3emimn CENbX03YyTroINi
2. Texunyeckue nokaszarean BJI

2.1. KomuuecTtBo 1ienei 2

2.2. XapakTepucTHKa Omop CBobonHOCTOSIIAs

2.3. Marepuan onop Kenezoberon

2.4. Mapka u cedeHre MPOBOJHHUKA AC-300/39

2.5. HopmaTuBHBIH CKOPOCTHOM HAmop BeTpa 750

2.6. IlpormBoaBapwmitHas apTromaruka npunara mis [IC ¢ BH 220 kB npu xonmdectse

14



2.7.

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.

2.4.
2.5.

2.6.
2.7.

QJICKTpOINECpCaaiuun, C paCiiojIOXKCHUCM ITPOBOAOB Ha JKeJIe300€ TOHHEIX OInopax 1o BepuimHaMm

MPUCOETUHEHUH JI0 IBYX

KoHueBele ycTpolicTBa IpEeAyCMAaTPUBAIOT YCTAHOBKY II0 OJHOMY KOMIUIEKTY

3JIETa30BBIX BBIKIIIOUATENECH C KaX 101 CTOpOoHbI BJI
2. Paccunrtath cToMMOCTh coopyskeHus noacranuuu 110 kB, ecnu:
1. O0mas xapaKkTepucTHKA pailoHa pa3MelleHUs NOACTAHIUH

Mecropacnonoxenue [1C VYpan
Penbed mmomanku I1C PaBuuHHBIH
I'pyHTHI CyrinuHku

2. Texuuueckue nokaszarean IC
MouHocTh TpanchopMaTopoB 40 MBA
Tumn u KonMYecTBO TpaHCHOPMATOPOB 2xTPJJH-40000/110
I';1aBHBIE CXEMBI 2JIEKTPUYECKUX COCTUHEHUN OpnuHapHas

CEKLIMOHUPOBaHHAs

KonnuectBo nmpucoeaunenuit Ha cropone BH 6

3PVY-10 kB - 4-X CeKLIMOHHOE, paCCUMTAHHOE Ha YCTAHOBKY 52 fyeeK BaKyyMHbIX

BBIKJIIOUaTEIIeH
KomnuectBo oTxomsammx auaui - 4 BJI
ITA npunsTa npu konudectse npucoenunenuii 110 kB 6omnee qyx

3. MaFI/ICTpaJH)Hail CCTh C HCCKOJIbKMMHU HArpy3KaMu BBIIIOJIHECHA BO3AYIIHBIMU JIMHUAMU

PaBHOCTOPOHHETO TpeyroibHUKa. Cxema ceTu mpecTaBieHa Ha puc. 1. Tpebyercs onpeaenuth

CCUCHUC MTPOBOAOB HA YUACTKaX CCTHU IO ﬂOHYCTHMOﬁ IMOTEPEC HAIPANKCHUS, paBHOﬁ 5%:

1) npu ycoBHM paBeHCTBA CEUCHUS TPOBOJIOB HA BCEX yYaCTKAX CETH;

2) pH yCJIOBHM MUHMMYMa Pacxo/ia MeTajlia Ha ITPOBOJIa CETH;

3) pH yCIOBHHU MOCTOSHCTBA INIOTHOCTH TOKA HA BCEX YYaCTKaX CETH.
Br16paTh 5KOHOMUYECKH 11€71€CO00pa3HbIi BApUAHT AJIEKTPUUECKON CETH.

o

I3

(@]

A l1 b 2
o

Sb Sc Sd
Puc. 1

Hcxoanbie naHHbIE
U,, =6 kB;
Mapka nipoBoga: A;
Paccrosinue mexny npoBogamu Ha onope: 0.8 m;
Bpewms ucnonbs3zoBanus HanOosnbeit Harpy3ku: 4200 u;

Jlnuna yuactkoB cetu: [} =1.6 xm; [, =2 km; 1; =1 xm;

Harpyska cetn: S, =2.0+ j1.7 MBA; S. =2.2+ j0.8 MBA; S, =1.0+ j0.7 MBA;

CrouMocTs oTepssHHOMN AnnekTposHeprun: 1.50 py6./kBt-u.

5. YnpaBJ/ieHHe peKUMAaMHU 3JIeKTPO3HEPreTHYEeCKUX CHCTEM
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1. Typ6orenepatop tuma T-12-2V3 umeer crieayromnme TEXHHMYECKHE XapaKTEPUCTHUKH:
Phyom =12 MBT, €os@yoy =0,8, Upyoy =10,5kB, Xy =2,07 otr.en. IlocTpouts BEKTOpHYIO
Juarpammy reHepaTopa Jjisi HOPM@JIbHOIO peXuma padoThl ¢ y4E€TOM TOrO, YTO OH SIBJIAETCS
HESIBHOIIOJIIOCHBIM W BBIIAET AaKTUBHYK MOIIHOCTH 7 MBT u peaktuBHyro 5 MBap.

dakTHYecKoe HapsHKEHUE Ha BBIBOIaX OOMOTKH cTaTtopa reneparopa cocrapiser 10 kB.
2. Cunxponnsiii aurarens tana CT/AI1-1250-2YXJI3 umeer crieayroniue TEXHUYECKHE

xapakTtepucTuku:  Pyoy =1250kBt,  c0S@yon =09,  Upyom =10xB, Xy =19 otn.en.
[TocTpouTh BEKTOPHYIO AUAarpamMmy JBUTATElNs s HOPMAaJIbHOTO peXUMa PadOTHl C Y4ETOM
TOTO, YTO OH SBJISICTCS HESBHOIIOJIOCHBIM U TOTpeOiseT akTuBHYHO MomrHocTh 800 kBt m
peaktuBHyo 500 xBap. ®akTtuueckoe HarpshkeHHE Ha BBIBOJAX OOMOTKHM CTaTropa JBUTaTels
cocrasiisget 10 kB.

3. Jlns mampaBneHHOro rpada 3JeKTPUUYECKOH CeTH, MOKa3aHHOTOo Ha puc.3, BBIIEIHUTH

JEPEBO U XOpAbl, IPOHYMEPOBATh BETBH, COCTaBUTh MaTpullbl M, N, ‘1% (mocnemHsiss — B o0IIEM

BUJIC).
a b c
e f
A >
g “h
Puc. 3

4. Jlna cxemsbl, IOKa3aHHOW Ha puUC. 4, COCTaBUTh Y3JI0BOE YPaBHEHHUE C UCIOJIb30BAHUEM
MaTpHIlbl y3J10BBIX MpoBoauMocTteil. HomunaneHoe Hanpsbkenue cetu — 110 kB. D/1C Berseit
IIPUHSATH PaBHBIMH HYJIIO.

AC-300/66 AC-240/56

850+j260 A 780+j260 A

AC-300/48
AC-300/48
AC-240/32

AC-300/66 AC-240/56

900+j470 A 700+j350 A 800+j300 A

AC-185/43

Puc. 4

2.1.3 Ilepeuenv pexomendyemoii aumepamypvl 015 HOO20MOBKU K 20CYOAPCHIBEHHOMY
IK3AMENY

1. Jlorynosa O. C. Teopus u npakTika 00pabOTKH dKCTIEpUMEHTAIBHBIX JaHHBIX Ha DBM
: yaue6Hoe mocobue / O. C. Jlorynosa, E. A. Unspuna, B. B. ITaBnos ; MI'TVY, kad. BTullM. -
MarsuToropck, 2011. - 294 c. : WL, TalJI. - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/2223. - Tekcr : HEMOCPEACTBECHHBIIA.
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https://host.megaprolib.net/MP0109/Download/MObject/2223

2. Jlorynora O. C. OcHOBHBIE 3Tarnbl pa3pabOTKH HAyYHBIX cTaTel : yaueOHoe mocodue / O.
C. Jlorynosa, E. A. Unbuna ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 351eKTpOH. ONT. JUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/20656. - TekcrT :

JJIEKTPOHHBIN.

3. Bompochkl  ympaBieHUs IKCIUTyaTallUOHHBIMU PEKUMAMH  MTPOMBIIIJICHHBIX CHCTEM
AIEKTPOCHA0XKEHUS ¢ COOCTBEHHBIMH UCTOYHUKAMHU 3JIEKTPUUECKON SHEpruu : MoHorpadus / A.
B. Manadeen, A. B. Bapranosa, E. A. Ilanosa, O. B. T'asu3oBa ; A. B. Mamadeen, A. B.
BapranoBa, E. A. IlanoBa, 'a3uzoBa ; MarHuTOropckuii roc. TexHuyeckui yH-t um. [. U.
Hocoga. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turym.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2683. - ISBN 978-5-
9967-1652-4. - TekcT : NeKTPOHHBIH.

4. HoBocenoB H. A. AmHamu3 1mokaszareied KadecTBa JJIEKTPOSHEPTHH  MpU

MPOCKTUPOBAHUHU CHUCTEM DJEKTPOCHAOKEHMSI JIYTOBBIX CTaJCIJIaBUJIBHBIX T€Yel Mayion
moriHocTH : MoHorpadus / H. A. HoBocenos, A. A. Hukonaes, I'. T1. Kopaunos ; MI'TY. - [2-e
u3Ad., moaroT. mo ned. usa. 2014 r.]. - Marautoropck : MI'TY, 2017. - 1 31€KTpOH. ONT. JUCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/20743. - TekcrT :
3JIEKTPOHHBIN

5. Kopaunos I'. Il. Ananu3 mnokasareneil KadecTBa JJIEKTPO3HEPIMHM B CHUCTEMax

AIIEKTPOCHAOKEHUST KPYMHBIX METAJUTYPTrHUECKUX NpeanpusaTHii : ydeOnoe mocodbume / I'. IL
Kopuunos, A. A. Hukonaes, A. B. Manogees. - Marauroropck : MI'TY, 2012. - 1 snexTpoH.
ont. muck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/56. -
TekcT : 3eKTPOHHBIH.

6. Manapees A. B. IIporpammHoe o0ecredeHne CHCTEM  3JIEKTPOCHAOKEHMS.

HccnenoBanre M MOJETUPOBAHUE CHUCTEM OJJIEKTpOocHaOkeHus : ydeOHoe mocobue / A. B.
Manadees, O. B. I'azuzosa ; MI'TY. - Maraurtoropck : MI'TY, 2015. - 1 anekTpoH. ONT. TUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/511. - TekcT :

AIEKTPOHHBIN.

7. ITanoBa E. A. Pacyer m aHaiM3 YCTAaHOBUBIIUXCS M TEPEXOJIHBIX PEKUMOB CHUCTEM
anekTpocHaOxenus : ydeObnoe mocobue / E. A. IlanoBa, O. B. TasmzoBa ; MITVY. -
Marnauroropck : MITY, 2017. - 1 oanekrpon. ont. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1827. - TekcT : 2MeKTPOHHBIH.

8. Jlumaii, b. P. KowmmbloTepHble MOAETH 3IEKTPOMEXAaHHMUECKUX cucTeM. Mopaenu

OCHOBHBIX KOMIIOHEHTOB DJJIEKTPOMEXAHUUYECKUX CHUCTEM / Jumaii b. P. - Mocksa :
Wznatenbckuit nom MOU, 2019. - ISBN 978-5-383-01351-9. - Tekct : anekrponssiit / DbC
"KoHcynbTaHT cTyneHra" : [caiiT]. - URL :

https://www.studentlibrary.ru/book/ISBN9785383013519.html (xgara obpamenus: 04.03. 2025)
Pexxum goctyna : mo moJnucke.
9. Pycuna, A. I'. PeXUMBI 2JIEKTPHUYECKUX CTAHIUH U DIIEKTPOIHEPTETHUECKUX CHUCTEM :

yuebHOoe mocobue ans By3oB / A. I'. Pycuna, T. A. ®unmunmnoBa. — MockBa : U3narenscTBo
FOpaiit, 2020. — 399 c¢. — (Bsicmiee o6pazoBanne). — ISBN 978-5-534-04370-9. — Teker :
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/453167 (nara oopamenus: 04.03.2025).

10. DneKTpo’HEepPreTHUECKUe CHUCTEMBL. BCEepeXKMMHBI MOACTUPYIOMUH KOMIUIEKC
peabHOTO BPEMEHH : yuyeOHOe 1mocoOue I By30B / OTBETCTBEHHBIN peaakTop M. B. AHnpees.
— Mocksa : U3marensctBo FOpaiit, 2020. — 115 ¢. — (Bricmiee o6pazobanue). — ISBN 978-
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https://host.megaprolib.net/MP0109/Download/MObject/20656
https://host.megaprolib.net/MP0109/Download/MObject/2683
https://host.megaprolib.net/MP0109/Download/MObject/20743
https://host.megaprolib.net/MP0109/Download/MObject/56
https://host.megaprolib.net/MP0109/Download/MObject/511
https://host.megaprolib.net/MP0109/Download/MObject/1827
https://urait.ru/bcode/453167

5-534-10916-0. — TekcT : anmexTpoHHbIi // O6pa3oBatenbHas miaatdopma IOpaitT [cait]. —
URL: https://urait.ru/bcode/454516 (nara obparenus: 04.03.2025).

11. JleikuH, A. B. DneKkTposHepreTH4ecKue CUCTEMbI U CeTH : YU4eOHHUK s BY30B / A.
B. JIpikun. — Mocksa : MznatenbcrBo HOpaiit, 2020. — 360 c. — (Briciee oOpa3oBanue). —
ISBN 978-5-534-04321-1. — Texkcr : snexkTponHblid // Obpa3oBarenbHas miatdopma HOpaiit
[caitr]. — URL.: https://urait.ru/bcode/451023 (mata obpamenus: 04.03.2025).

12. bapronowmeii, I1. 1. DnekrtposHepreTrrka: HHGOPMAIMOHHOE O0ECIIEYECHUE CUCTEM

yrpaBieHus : yaeoHoe nocodue s By3oB / [1. M. bapromomeit, B. A. TamunuH ; moj HayqHOH
penakuueir A. A. CyBopoBa. — Mocksa : M3gatensctBo IOpaiit, 2020. — 109 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-10914-6. — Tekct : anmexkTpoHHBIN // OOpa3zoBareibHAs

wiatpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/453346  (nmara oOpareHus:
04.03.2025).
13. ['azmzoBa O. B. YCTOWYMBOCTB CHUCTEM 3JIEKTPOCHAOXKEHUsS : yuyeOHOe mocobue

[mia By30B] / O. B. I'a3zuzosa, 0. H. KongpamoBa ; MarHUTOropckuii roc. TeXHHUECKUNA yH-T
uM. ['. U. HocoBa. - Marnutoropck : MI'TY um. I'. U. Hocoga, 2023. - 1 CD-ROM. - 3arz. ¢
Uty 3kpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/21492. - ISBN
978-5-9967-2721-6. - TekcT : NCKTPOHHBIN.

14. Huxomaea, C. U. Cucremsl BO30YXICHHSI CUHXPOHHBIX T€HEPATOPOB : yueOHOE
nocobue no aucuuiuinHe «CHCTeMHas aBTOMAaTMKa M pejiefiHas 3aluTa» JUisi MarucTpos,
oOyuaronuxcs o HanpasieHuio noaArotoBku 13.04.02 «OnexkTposHepreTuka U 3JeKTPOTEXHUKA
/ C. W. HuxomnaeBa - Bonrorpan : ®I'BOY BO Bounrorpaackuii 'AY, 2019. - 72c. - Teker :
anekTponnbi. - URL: https://znanium.com/catalog/product/1087890  (mata oOparneHus:
04.03.2025). — Peskum 1ocTyMa: 10 MOIMUCKE.

15. Kopotkos, B. ®. ABTOMaTHueckoe perylMpoBaHUE B 3JIEKTPOIHEPreTUUECKUX

cuctemax : y4eOHuk ams By3oB / KopotkoB B. @. - MockBa : U3natensckuii njom MOU, 2017. -
ISBN 978-5-383-01210-9. - Tekct : anekrponHsiit // DBC "KoncynbTanT crynenra” : [caift]. -
URL : https://www.studentlibrary.ru/book/ISBN9785383012109.html ~ (mara oOpaieHus:
04.03.2025). - Pexxum jocTyra : 1Mo MOANKCKE.

16. Osguapenko, H. 1. ABTomMaruka sHeprocucTeM : y9eOHUK Ui By30B / OBUapeHKO
H. . - Mocksa : Usmareasckmit jom MDU, 2017. - ISBN 978-5-383-01117-1. - Tekcr :
anektponuslt  // OBC  "KoncympTanT  crymeHra' : [caiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785383011171.html (marta obpamenus: 04.03.2025).
- Pexxum focTyna : 1o mojanucke.

17. KonecuukoB, A. A. HoBble TEXHOIOTUM MPOCKTUPOBAHHSI COBPEMEHHBIX CHCTEM

yIpaBieHUs MpolieccaMu reHeprupoBanust aiekTposHeprun / A. A. Konecuuxkos, I'. E. Becenos,
A. A. Ky3eMmenko - Mocksa : M3parensckuii jom MOU, 2016. - ISBN 978-5-383-01015-0. -
Texcr : onexrponnsni // OBC "Koncynmerant crymenta" : [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785383010150.htm| (mara obpamienus: 04.03.2025).
- PesxuM nocTyna : o moanucke.

18. Xpymes, IO. B. DnexkTposnepreTuyeckre CUCTEMBbl U CETU. DIEKTPOMEXaHHUUECKUE

nepexoaHble mporecchl : yueOHuk ans By3oB / FO. B. Xpymes, K. U. 3anogoBuukos, A. IO.
FOmkoB. — Mocksa : U3natensctBo HOpaiit, 2025. — 153 ¢. — (Bericiiee oOpa3oBanue). —
ISBN 978-5-534-02713-6. — Texkcrt : snekrpoHHbIid // OOpa3oBarenbHas muaTgopma HOpaiit
[caitr]. — URL.: https://urait.ru/bcode/561292 (mata oopamenwus: 04.03.2025).

19. TasmzoBa O. B. VYmnpasieHue pexuMamMu 3JICKTPOIHEPTETHUCCKUX CHCTEM.
MaremaTnueckoe M MNporpaMMHOE OO€cleYeHHe IUCIETYEPCKOro YIpaBIE€HUS OO0bEKTaMU
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https://urait.ru/bcode/454516
https://urait.ru/bcode/451023
https://urait.ru/bcode/453346
https://host.megaprolib.net/MP0109/Download/MObject/21492
https://znanium.com/catalog/product/1087890
https://www.studentlibrary.ru/book/ISBN9785383012109.html
https://www.studentlibrary.ru/book/ISBN9785383011171.html
https://www.studentlibrary.ru/book/ISBN9785383010150.html
https://urait.ru/bcode/561292

aJIeKTpodHepreTukn : ydeOHoe mocobme / O. B. Tasmzoma, A. B. Manadee ; MITY. -
Maruutoropck : MITY, 2015. - 1 osnekrpon. ont. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/543. - TekcT : 371eKTPOHHBIA.

20. Tabypos, /I. KO. VYmpaBieHue mTpOU3BOJACTBOM 3JICKTPOIHEPTHH HA TEIUIOBBIX
AJIEKTPOCTAHIIUAX C IMOMOIIBI0 aBTOMATH3UPOBAHHBIX HWH(oOpMarmoHHeix cuctem / JI. FO.
Tab6ypos, I1. B. Hukomaes - Mocksa : U3narensckuii jom MOU, 2016. - 466 c. - ISBN 978-5-
383-01048-8. - Tekcr : asnexrponnsii / OBC "KoncyneranT crymenta" : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383010488.htm| (marta obparuenus: 04.03.2025).
- Pexxum focTyna : 1mo mojarmnucke.

21. 3enmenoxar, H. WM. HWaremnexryanmusauuss EDC Poccum : WHHOBaIlMOHHBIE
npeuiokeHust  : mpaktudeckoe nocodue / 3emenoxar H. U. - Mocksa : M3natensckuii 1om
MDBU, 2013. - 192 c. - ISBN 978-5-383-00866-9. - Tekcr : snexrponnsiii / ObC "Koncynprant
cryaenta" : [caiir]. - URL : https://www.studentlibrary.ru/book/ISBN9785383008669.html
(mata obpamienus: 04.03.2025). - Pexxum gocTyrma : o MOAINUCKE.

22. KopotkoB, B. ®. ABTOMaTHuecKoe pEryJupOBaHHE B AJIEKTPOIHEPIeTUUYECKUX
cuctemax : y4eOHuk amns By30B / B. @. Kopotkos. - Mocksa : U3natensckuii nom MOU, 2013.
- 416 c. - ISBN 978-5-383-00771-6. - Tekcr : anexrponHsiii / ObC "KoHcynbTaHT cTyaeHra" :

[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785383007716.html (mata
obparmenusi: 04.03.2025). - Pexxum mocTyra : 1o moIucKe.

23. AmnanmueBa, C. C. DJIEKTpOIHEPreTHUYECKHE CHCTEMBI U CETH: MOJEIN Pa3BUTHS :
yueObnuk s By3oB / C. C. AnanmueBa, [I. E. MesenneB, A. JI. MbI3uH ; 107 HaydyHOU

penakuueii [1. M. bapronomes. — Mocksa : M3natensctBo FOpaiit, 2025. — 148 c. — (Bricuiee
oOpazoBanue). — ISBN 978-5-534-07671-4. — Texkct : snexTpoHHbIN // OOpa3oBarenbHas
miatpopma IOpaiit [caiitr]. — URL: https://urait.ru/bcode/565058  (mara oOpameHus:
04.03.2025).

24. TasmzoBa O. B. CnenmanbHble BONPOCHl 3JeKTpocHaOxeHus. Y. 2 : ydeOGHOe
nocodue [mns By3oB] / O. B. T'azuzoBa, 0. H. Konmpamosa ; Marautoropckuii roc.
texHnyeckuid yH-T uM. . . HocoBa. - Maraurtoropck : MI'TY um. I'. . Hocoga, 2019. - 1 CD-
ROM. - 3arm. c THTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2413. - ISBN 978-5-9967-15634-0. -
Texcr : 2JEeKTPOHHBIN.

25. BapranoBa A. B. TeXHHKO-3KOHOMHUYECKHME pacueTbl B 3JIEKTPOIHEPTeTHKE
yuebHoe mocobue [mis By3oB] / A. B. Bapranosa, E. A. IlanoBa ; MarHutoropckuii roc.
TexHuueckuid yH-T uM. I'. YI. HocoBa. - Maruutoropck : MI'TY um. I'. . Hocosa, 2019. - 78 c. :
uin., tadm., cxemel. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20403. -
ISBN 978-5-9967-1752-1. - TekcT : HENOCPEICTBEHHBIH.

26. BapranoBa A. B. TexXHUKO-25KOHOMHYECKHE pacdeThl B 3JICKTPOIHEPTETHKE
yuebHoe nocobue / A. B. Bapranosa ; MI'TY. - Maruutoropck : MI'TY, 2016. - 1 anektpoH.
ont. auck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/559. -
TeKCT : 2IEKTPOHHBIM.

27. Kypnan «BecTHUK IOVpl'Y. Cepus «OHepreTuKa
https://www.powervestniksusu.ru/index.php/PVS

28. XKypHan «1eKTpOTEeXHUIESCKUE CUCTEMbI  KOMIUIEKChI» hitp://esik.magtu.ru/ru/
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https://host.megaprolib.net/MP0109/Download/MObject/543
https://www.studentlibrary.ru/book/ISBN9785383010488.html
https://www.studentlibrary.ru/book/ISBN9785383008669.html
https://www.studentlibrary.ru/book/ISBN9785383007716.html
https://urait.ru/bcode/565058
https://host.megaprolib.net/MP0109/Download/MObject/2413
https://host.megaprolib.net/MP0109/Download/MObject/20403.%20-%20ISBN%20978-5-9967-1752-1
https://host.megaprolib.net/MP0109/Download/MObject/20403.%20-%20ISBN%20978-5-9967-1752-1
https://host.megaprolib.net/MP0109/Download/MObject/559
https://www.powervestniksusu.ru/index.php/PVS
http://esik.magtu.ru/ru/

2.1.4 Pekomenoauyuu 00y4aromumca no no020moeKe K 20cy0apcmeeHHomy IK3aMeHy
[ToAaroToBka K YCTHOMY OTBETY

Bo Bpemst mOATOTOBKY K YCTHOMY OTBETY PEKOMEHIYeTCs 3apaHee MPOyMaTh CTPYKTYPY
orBetra. OTBET IOJKEH COCTOSTh U3 BCTYIUICHHS, OCHOBHOW YacTH W 3akitoueHus. Ha nepByto u
MOCJICTHIOI YacTU JOJKHO YUTH 0K0jJ0 20% BpeMeHM, Ha OCHOBHYIO 4acTh - okosio 60%. B
Hayaje OTBeTa HEOOXOJMMO IMpUBJeYb BHUMaHUE »SK3ameHaTopa. Cnexyer mnapoil ¢pa3
0003Ha4YNTh, 0 4Y€M oOyuaroluiics coOupaercs roBopuTh. OCHOBHAS 4acTh BCETAa MOCBSIEHA
KOHKpeTHOH npoOieme. Ee crneayer packpbITh 0ojiee MOJHO U PACCMOTPETh BOMPOC C Pa3HBIX
ctopoH. He ciienyer roBoputh cinoxHo. CHauana AOKHA MPO3BYyUYaTh KiroueBas (pas3a, 3aTeM -
APTrYMCHTBI U ITIOSACHCHUA. HaI[O OBITH HAaCTPOCHHBIM Ha TO, YTO HPCIOAaBaATCIIb MOXCT 3a1aTh
BOIIPOC U HC C6I/ITBC$I OT HCOXKUAAHHOCTH. YI[aqHBIfI AUAJIor € IpernoAaBaTciicM ITOKa3bIBACT
00yJaromIerocs ¢ JIyqiei CTOpOHBI M TIOBBIIIACT MIAHCHI HA XOPOIIYI0 OTMETKY. B 3akimroueHun
MOKHO HCIIOJB30BaTh 0000MIAONINe KOHCTPYKIUH. [IpM yCTHOM OTBETE PEKOMEHIYETCS
n30eratb peueBbIX MITAMIIOB, IAOJOHHBIX BHIPAKEHUH, CIIEHTOBBIX U MOJIOICKHBIX CIOB. Takxke
HE ClIeyeT yHoTpeOsTh B pa3roBOpe CIOBa, CMBICI KOTOPHIX OOYYaromIMiics HE TOYHO 3HAET.
YBepeHHOCTh B cebe MOMOXKET coOpaThCs B TPYIHOM CUTYaIlMH, UCIOJB30BaTh MOATOTOBKY H
CBOM 3HaHUS, TOOUTHCS ycIexa.

Pabora ¢ yueOHO# IuTepaTypoit (KOHCIEKTOM)

[Tpu pabote ¢ nuTeparypoil (KOHCIIEKTOM) PH MOATOTOBKE K 3K3aMEHY 00EIIa0IIeMYyCst
PEKOMEHIYETCS:

1. IToaroroBUTH HEOOXOIUMYIO MHPOPMALMOHHO-CIIPABOYHYIO (CJIIOBApH, CIIPABOYHUKH)
U PEKOMEH/IOBAaHHYIO HAayYHO-METOAMYECKYIO TUTeparypy (yueOHHKH, yueOHbIe TMOCOOUS) s
MOJIy4YEeHHUs] UCUEPIIBIBAIOIIMX CBEACHUH 110 KaXKJOMY 9K3aMEHAIlMOHHOMY BOIPOCY.

2. YTOUHUTHh HaJMYME COJEpKaHUS M 00beM MaTepuana B JEKIMIX M ydeOHOU
JUTEpaType JUIsl paCKphITHs BONIPOCA.

3. JlomonHUTh KOHCIEKTHl HeaocTaromell nHpopMalmeld o OoTAeNbHBIM aclekTam, 0e3
KOTOPBIX HEBO3MOXKEH TIOJTHBIA OTBET.

OCHOBHBIE BU/IBI CHCTEMaTU3UPOBAHHOM 3aITMCH TIPOYUTAHHOTO:

— aHHOTHUPOBaHHWE — TIPEAETbHO KpPaTKOE CBSI3HOE OINMCAaHHWE TPOCMOTPEHHON WIH
NPOYNTAHHON KHHUTH (CTAaThH), €€ COEPKaHMsI, ICTOYHUKOB, XapaKTepa U Ha3HAYCHUS;

— IUIAHUpOBaHME — KpaTkas JIOTMYecKas OpraHu3alus TEKCTa, pacKpbIBaroIias
coJiepKaHue U CTPYKTYpY U3y4aeMoro marepuasia,

— TE3UpPOBAHUE — JIAKOHWYHOE BOCIPOM3BEJECHUE OCHOBHBIX YTBEP)KICHUN aBTOpa 0e3
npuBJeUeHHs (PaKTUIECKOro MaTepuana;

— UUTHPOBAaHWE — JOCIOBHOE BBIIMCHIBAHME W3 TEKCTa BBIIEPIKEK, HW3BIICUCHU,
Han0oJiee CYIMECTBEHHO OTPAXKAIOIINX Ty WIIM HHYIO MBICITb aBTOPA;

— KOHCTIEKTHPOBaHHE — KpaTkoe W TIIOCIIEAOBATENIbHOE W3JIOKEHHE COJCepKAHUS
IPOYNTAHHOTO.

4. PacnipenenuTh BeCch MaTepHajl Ha YacTH C YUYETOM UX CI0XKHOCTH, COCTaBUThH Tpaduk
MOJTOTOBKH K 9K3aMEHY.

5. BHUMaTeNnbHO MPOYHMTATh MaTepuan KOHCIEKTa, Y4eOHMKA MM IPYroro MCTOYHHMKA
uHpOpMaLINK, C IeNbI0 YTOUHEHUH OTAETbHBIX MOJIOKEHUH, CTPYKTYpHUpOBaHUS MH(OpMAIH,
JIOTIOJTHEHUS pabounX 3amuce.

8. IToBTOpHO MpOUMTaTH COIEpKaHKE BOMPOCA, MPOIyCKas WK Oerio mpocMaTpuBas Te
YacTU MaTepuaia, KOTopble ObLIM YyCBOEHBI HAa MIPEABIAYIIEM dTalle.
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9. IIpountars enie pa3 Marepran ¢ yCTAHOBKOM Ha 3allOMUHAHHME. 3allOMUHATh CJIEIYET
HE TEKCT, a €ro CMBICI U €ro JIOTHKY. B mepByr ouepenbr HEOOXOAMMO 3allOMHUTH TEPMHHBI,
OCHOBHBIC OIPCACICHUA, IIOHATHA, 3aKOHBbI, MNPHUHIHWIIBI, AKCHUOMBI, CBOMCTBA HN3Yy4aCMbIX
mponeccoB u HBHGHI/Iﬁ, OCHOBHBIC BJIUAIOIINC (I)aKTopBI, nX B3auMoOCBs3H. Ilone3HO0 COCTaBIATH
OTIOPHBIE KOHCIIEKTHI.

10. MHoOrokpatHoe MOBTOpEHUE MaTepuaa ¢ MOCTEIEHHBIM «CKUMaHHEM» €ro B 00beMe
CIOCOOCTBYET XOPOIIEMY YCBOEHHUIO U 3alIOMHUHAHUIO.

11. B nocneanuii 1eHb MOArOTOBKU K SK3aMEHY CJIeyeT MPOrOBOPUTH KPaTKUE OTBETHI
Ha BCE BOIIPOCHI, a HA T€X, KOTOPbIE BHI3BIBAIOT COMHEHMSI, OCTAHOBUTECH OoJiee OIpOOHO.

3. llopsA10K NOATOTOBKH M 3AIIMThI BBILYCKHOI KBAIH(PUKALNOHHONH PadoThI

BeinonHeHue M 3amuTa BBITYCKHOM KBaIM(DUKALMOHHOW pPabOThHI ABIAETCS OLHON M3
(dopMrocynrapcTBEHHON UTOrOBOI aTTecTaluy.

[Tpu BBINONHEHUHU BBITYCKHOM KBalM(DPUKAIMOHHOW pabOThI,00ydaromuecs IOJIKHBI
[I0Ka3aTh CBOM 3HAHMUSI, YMEHUS U HaBBIKU CAMOCTOSITENIbHO PEIllaTh HA COBPEMEHHOM YpOBHE
3a1a4u cBoed Mpo(ecCHOHANBHON NeSITeIbHOCTH, IPO(PECCHOHATBHO U3JIaraTh CIIEHUAIBHYIO
UH(POPMAIUIO, HAYYHO apTyMEHTHPOBAThH U 3alIUIIATh CBOIO TOUKY 3pEHUSI.

OOyuaronuiyii, BEITOTHSIONIUI BRITYCKHYIO KBATU(PUKAIIMOHHYIO paboTy JODKEH NOKa3aTh
CBOIO CIIOCOOHOCTh U YMEHHUE:

— onpeAensaTh U (GopMyIHPOBATH NPOOIEMY UCCIEJOBAHUS C YUETOM €€ aKTyaJIbHOCTH;

— CTaBUTh 1€JIM HUCCIIEJOBaHMs M ONpeNeNiTh 3ajaud, HeoOXOAMMBIE JUId HX
JOCTHO)KEHUS;

— aHaNM3UpOBaTh M 0000IIAaTh TEOPETUUYECKHI M SMIMPUYECKUH MaTepual Mo TeMe
MCCJIEIOBAHMSI, BBISIBISTh IPOTUBOPEUHS, J€JIaTh BBIBOIBL;

— IPUMEHSATh TEOPETUYECKNE 3HAHUS IIPU PEIICHUH MPAKTUYECKUX 3a/1a4;

— JleNlaTh 3aKJII0YEeHNE N0 TeME HMCCIeJ0BaHus, 0003HaYaTh MEPCIEKTUBbI JAIbHEHIIEro
U3y4EeHHsI HCCIIEAYEMOr0 BOIIPOCa;

— 0(opMIIATE PabOTy B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMH.

— opMupoBaTh LE€AM NpOeKTa (MPOrpaMMbl), KPUTEPUH U TOKA3aTENU JTOCTUKEHUS
LeJIEH, CTPOUTH CTPYKTYPBI UX B3aUMOCBSI3€H, BBIBIIATH IPUOPUTETHI PEILICHUS 3a/1a4;

— pa3pabaTbiBaTh OO0OOILEHHBIE BapHaHThl pelleHHs NpoOieM, aHAJIM3UPOBaTh 3TH
BapHaHThI, NMPOTHO3UPOBATh MOCJIEICTBUSA, HAXOAUTh KOMIIPOMHUCCHBIE PELICHHUS B YCJIOBHUSAX
MHOTOKPHUTEPUAIBHOCTH U HEONIPEAEIEHHOCTH, TNIAHUPOBATh PeaM3alllIo IPOEKTa;

— OLIEHUBATh TEXHUKO-I)KOHOMUYECKYIO 3()(PEKTUBHOCTH MPUHUMAEMBIX PEIICHUN;

— pa3pabaTbiBaTh HOPMBI BBIPAaOOTKH, TEXHOJOTMYECKMX HOpPMAaTHUBOB Ha pPacxoj
MaTepHajoB, 3aroTOBOK, TOIUIMBA M  JJIEKTPOIHEPIHH, BHIOMpaTh 00OpyHOBaHHE U
TEXHOJIOTHYECKYIO0 OCHACTKY;

— OLICHMBAaTh  JKOHOMMYECKYI0  A(P(PEKTUBHOCTH  TEXHOJOTHYECKUX  IPOLECCOB,
MHHOBAIIMOHHO-TEXHOJIOTMUYECKUX PUCKOB ITPH BHEIPEHUH HOBBIX TEXHUKH U TEXHOJIOTH;

— HCCleIoBaTh IPUYMHBI Opaka B IPOU3BOJCTBE U pa3pabdaThIBaTh MPEIOKEHHS 110 €ro
MPEYNPERICHUIO U YCTPAaHEHHUIO;

— pa3pabatbIBaTh MEPOIPUITUS 110 3()PEKTUBHOMY HCTIOIH30BAHUIO SHEPTHH U CHIPBS;

— BBIOMpAaTh METOABl U  CIOCOOBI  OOEcreueHus: HSKOJIOTMYecKOd Oe30MacHOCTH
IIPOU3BO/ICTBA;

— aHAIM3MPOBATh COCTOSHME M JMHAMHUKY TIOKa3aTeled KauecTBa OOBEKTOB
JeSITeIbHOCTH € MCIIOJIb30BaHHEM HEOOXOIMMBIX METOJIOB U CPE/ICTB UCCIIEIOBAHU;
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— co37aBaTh MaTeMaTHueckue W (u3nyeckue Mojenu OOBEeKTOB NpodecCHOHATbHOMN
JESITEIIbHOCTH;

- pa3pa6aTHBaTL IJIaHbI, IPpOTrpaMMbl U MCTOIHUKU ITPOBCACHUA I/ICCJIGILOBaHI/II\/JI;

— aQHANTM3UPOBATh PE3yIbTAaThl, CHUHTE3, 3HAHWE IMPOLECCOB OOECNEeYeHUs] KauecTBna,
UCTIBITAHUN U CepPTU(DUKAIINH C TPUMEHEHUEM NPOOJIEMHO-OPUEHTHPOBAHHBIX METOJIOB;

— OpPraHW30BBIBATh M  YYacTBOBaTh B  MPOBEJCHHM MOHTaXa H  HaJaJK{
AEKTPOIHEPTETUUCCKOTO U AIIEKTPOTEXHUUECKOTO 000pYyI0BAHUS;

— OpPraHW30BBIBaTh TMPUEMKY W OCBOCHHE BBOJUMOTO 3JIEKTPOIHEPIreTHYECKOTO H
ANEKTPOTEXHUIECKOTO 000PYI0BaHHS,

— OPTaHM30BBIBATh  JKCIUIyaTallMFd W PEMOHT  JJIGKTPOIHEPIeTUYECKOTO |
AIIEKTPOTEXHUYECKOT0 000y I0BAHNUS;

— BBINOJHATH (DYHKIMU TPENoaBaTeNs NPy pealn3anuu 00pa3oBaTeIbHBIX IPOrpaMM B
y4eOHBIX 3aBEJICHUSIX BBICIIETO U CPEIHET0 MPodheCcCHOHATBLHOTO 00pa30BaHMS.

3.1 [loaroToBUTENIbHBIN 3TAI BHINOJHEHUS BbIITYCKHOH KBATH(UKANNOHHON PadoThI
3.1.1 Boioop membl 6bInyCKHOU KEANUPUKAYUOHHOU PAOON bl

OO0yyaronuiicscaMoCTOSTEILHO BRIOUPAET TEMY U3 peKoMeHayemoro nepeuns TeM BKP,
OpelIcTaBiIeHHOro B mpuioxkeHud 1. OOyyaromuics(HECKOIbKO  O0yYarommxcs,
BoinonHsAonmx BKP coBmecTHO), 10 MUCbMEHHOMY 3asiBJICHMIO, UMEET IIPABO IPEITIOKUTH
CBOIO TEMY IS BBITYCKHOW KBaTM(UKAIMOHHOW paboOThI, B Ciydac e¢ OOOCHOBAHHOCTH U
1enecoo0pa3sHoCTH ee pa3paboTKH Uil MPAKTHYECKOTO NPUMEHEHUS B COOTBETCTBYIOIICH
o0acti mpoeCCHOHATBHON IESITEIPHOCTH HIIM Ha KOHKPETHOM 00BeKTe MpohecCHOHATbHON
nesrenbHocTH. YTBepxkaeHre TeM BKP u HazHaueHue pykoBOAUTEINS yTBEpPKIAeTCs MPUKa30M
110 YHUBEPCUTETY.

3.1.2 @ynkyuu pykoeooumenagolnyCKHou K6aiupuKkayuonHoi padomol

JIJ1s1 HOATOTOBKY BBIMTYCKHOM KBaIM(PUKAIIMOHHOW pabOThl 00ydaroleMycsi Ha3Ha4yaeTcst
PYKOBOJIUTEID U, TPU HEOOXOIUMOCTH, KOHCYJIBTAHTHI.

PykoBonutens BKP mnomoraeroOyuatomemycsachopMyaupoBaTb OOBEKT, MpeaAMET
UCCIICIOBAaHMs, BBIABUTH €ro akKTyaJbHOCTb, HAy4YHYIO HOBM3HY, pa3zpaboTaTh IUJIaH
UCCIIEIOBaHMSL;B Ipoliecce paboThl MPOBOIUT CUCTEMATHYECKHE KOHCYIbTAIUH.

[ToaroroBka BKPoOyuatomuMmcst 1 oT4eT nepes pyKoBOJIUTENEM PEeaTM3yeTcsl COTJIacHO
KasieHaapHomy rpaduky padotsl. Kanennapusiii rpadux paboTel 00y4daromerocsi COCTaBIsIeTCs
Ha Bech nepuo BeimosHeHust BKP ¢ ykazanuem odepeTHOCTH BBITTOTHEHUS OTJEIIEHBIX 3TAllOB
¥ CPOKOB OTYETHOCTH TIO BBITIOJTHEHHUIO PAOOTHI TIEpe] PYKOBOTUTEIIEM.

3.2 TpeOoBaHus K BBINIYCKHOH KBaJM(pUKaLMOHHON padoTe

ITpn MIOATOTOBKE BBIITYCKHOM KBaJIU(DUKAITIOHHOM paboTrio0yJaromuiics
PYKOBOJCTBYETCSI METOJIMYECKUMH YyKa3zaHUSIMU «BpimyckHas KBanu@uKaluoHHas paboTa.
[ToaroroBka, odopmienue u 3ammra [Tekcr]: Meroaudeckue yka3aHUS IS CTYJIEHTOB
HanpasyieHus noarotoBku 13.03.02 u 13.04.02 «DnekTposHEpreTHKa 1 AIEKTPOTEXHUKA» BCEX
dopm oOyuenus / U.A. Jlyouna, E.A. IlanoBa, A.H. IllemeroB. — Maruutoropck: M3a-Bo
Marnurtoropck.roc. Texs. yH-ta uM. ['.11. Hocosa, 2016. — 60 c.» 1 10KaJbHBIM HOPMaTUBHBIM
aktoM yHuBepcutera CMK-O-CMITVY-36-20 Brmmycknas kBaiu¢puKkaiuoHHas pabora:
CTPYKTYpa, coiep>kaHue, oO1I1e mpaBuia BBIITOJIHEHUS U OQOPMIICHHUS.
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3.3 Ilopsaok 321U THI BHIMYCKHOM KBAJTH(PUKAIMOHHON padoThI

3aKOHYEHHas BBITYCKHAs KBaJIM(UKALMOHHAs paboTa HOJDKHA IPONTH MpoLenypy
HOPMOKOHTPOJIS, BKJIIOYas IPOBEPKY Ha OOBEM 3aMMCTBOBAaHMWiIl, a 3aTreM IpeAcTaBiIeHa
PYKOBOIUTENO [uld OGOpMIIEHUS HUCbMEHHOro oT3biBa. Ilocine odopmieHus oOT3bIBa
pykoBonutens BKP nampaBnsercs Ha penensuto. B cnywae, ecniu BKP  umeer
MEKIUCUUTUTMHAPHBIA  XapakTep, TO padoTa HaNpaBisIeTCs HECKOJIbKUM PEIeH3EHTaM.
Penienzent BKP ompenensercs w3 ymcna JMi, HE SBISIOUIMXCS pabOTHUKaMU Kadeapsl,
¢dakynpTera/ MHCTUTYyTAa.PelieH3eHT OIEeHMBAaeT 3HAYMMOCTh MOJYYEHHBIX PpE3yJbTaToB,
aHATM3UPYET UMEIOIIMECs B pabOTe HEJOCTATKH, XapaKTEepU3yeT KauyecTBO ee OQOpPMIICHHS U
U3JI0KEHUs, JaeT 3aKiIloueHue (PEeLEeH3MI0) O COOTBETCTBUU DPAOOTHI IPENbIBIIEMBIM
TpeOOBaHUAM B IMCbMEHHOM BH/IE.

BeinmyckHast kBanu@ukanMoHHAas paboTa, MOANMCAHHAs 3aBEAYIOIIMM KadenpoH,
UMEIOILAsi PELICH3UI0 U OT3bIB PYKOBOAMTENS PaOOTHI, IOMYCKAeTCs K 3allUTe U MeperaeTcs B
rOCy/IapCTBEHHYIO SK3aMEHALIMOHHYI0O KOMUCCHUIO HE MO3JHEE, YeM 3a 2 KaJICHAAPHBIX JHS JI0
JaThl 3alUTBI, TaKXke paboTa pa3Mellaercss B JJIEKTPOHHO-OMOIMOTEYHONH CHUCTEME
YHHMBEpPCUTETA.

OObsBICHHE O 3alIMTE BBITYCKHBIX PaOOT BBIBEIIMBACTCS HAa Kadeape 3a HECKOIBKO
JTHEW 00 3alUThl.

3ammra  BBITYCKHOW KBaJM(UKAMOHHOW paboThl MPOBOAMTCA HAa  3acelaHUM
roCyJapCTBEHHON HK3aMEHAllMOHHONH KOMMCCUU U ABIsSeTCA MyOauMuHOM. 3amura OJHOM
BBIIIYCKHOUN paOOThI He 00/12icHa npesvtuiams 30 munym.

Jliist cooOrieHust 00yJaroniemMycs mpenoctapisiercs: He 6oiee 10 munym. CoobuieHue mo
conepxanuto BKP compoBoxnaercs HeoOXoAMMbIMU TpadUuecKMMHU MaTepuagaMu W/Wiu
nmpe3eHTanue ¢ pasznaroyHbiM MarepuasioM s uiaeHoB ['DOK. B I'DOK wmoryr ObITh
MPEACTABICHBl TAaKXe IpPYrue MaTepuaibl, XapaKTepU3YIOIIUe HAyYHYI0 U MPAKTHUYECKYIO
LIEHHOCTh BbINOIHEHHOW BKP — medarHsle cTtaThy ¢ ydacTueM BbITyCKHHKA 10 Teme BKP,
JIOKYMEHTBI, YKa3blBalolllie Ha IMpakTudyeckoe mpumeHenne BKP, wmakersl, oOpasiibl
MaTepHaJIOB, U3/1€IUHN U T.II.

B cBoeM BeICTyIIIEHHN 00yYarOIUIACS TOJIKEH OTPa3UTh:

— coziepyKaHue MPOoOJIeMbl U aKTYaJIbHOCTh MCCIIeIOBAHNUS;

— 1IeJIb U 3aJ]a4d UCCIIEIOBAHMUS;

— 00BEKT M MPeIMET UCCIICIOBAHMS;

— METOJMKY CBOEI0 UCCIIEIOBAHMUS;

— MOJTyYEHHbIE TEOPETUUECKHUE U TIPAKTHUECKHUE PE3YyIbTaThl UCCIEIOBAHNUS;

— BBIBOJIbI U 3aKJIIOUEHUE.

B BbICTyIUIEHUM OJKHBI OBITH YETKO 0003HAU€HBI Pe3yJbTaThl, MOJYYEHHBIE B XOJI€
UCCIIEIOBAHMsI, OTMEUEHAa TEOpEeTHYeCKass M IpaKTU4ecKas LEHHOCTb IOJIyYE€HHBIX
pE3yJIbTaTOB.

[To oxkOHYaHMM BBICTYIUIEHHS BBIYCKHUKY 3aJAlOTCS BOIPOCHI MO T€ME €ro paboThI.
Bonpockl MoryT 3a1aBath Bce MpUCYTCTBYIOIIKE. Bee BOMpoch! MPOTOKOIUPYOTCS.

3areM CJIOBO  TPENOCTaBIseTCS HAYYHOMY  pPYKOBOJUTENIO, KOTOpPBIM  Jaer
XapaKTepUCTUKy paboThl. Ilpu OTCYTCTBHM pPYyKOBOIUTENS OT3bIB 3aUMTHIBAETCS OJHUM U3
yiieHoB ['OK.

ITocne 3TOr0 BHICTYNAET PELIEH3EHT WM PELIEH3Hs 3aUnThIBacTCA OAHUM U3 wieHoB ['OK.
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3acnymaB O(ULIUANBHYIO PELEH3UI0 CBOEH pabOThl, CTYAEHT JOJDKEH OTBETHTh Ha
BOIIPOCHI ¥ 3aMEUYaHUs PELICH3EHTA.

3areM mnpeaceaarens ['OK mpocuT mnpuCyTCTBYIOUIMX BBICTYIHUTbh 110 CYILIECTBY
BBIMTYCKHOW  KBaIM(PUKALIMOHHOM  paboThl.  BBICTYIUIEHMS  WIEHOB  KOMHUCCHH U
NPUCYTCTBYIOLIMX Ha 3amuTe (10 2-3 MUH. HAa OJHOTO BBICTYIAIOIIETO) B MOPSIKE CBOOOTHON
JUCKYCCMM M OOMEHa MHEHMSIMU HE SBISIOTCA O00s3aTeIbHBIM 3JIEMEHTOM IMPOLELYpHI,
IIO3TOMY, B CJIy4ae OTCYTCTBHUS JKEJAIOIIUX BBICTYIIUTh, OH MOXKET OBbITh OIyIIEH.

[Tocne puckyccun mo Teme paboThl CTYIEHT BBICTYHNAET C 3aKJIIOYMTEIbHBIM CIOBOM.
OTuKa 3alUThl IPEJNHMCHIBAET IMPU STOM BBIPA3UTh OJAroJapHOCTh PYKOBOJUTEIIO U
PELEH3EHTY 3a MpoJieJaHHyI0 padoTry, a Takxke uieHaMm ['DK u BceM MPUCYTCTBYIOIIMM 3a
BHUMAaHHUE.

3.4 Kpurepun olleHKH BBINYCKHOI KBaIU(PUKALNOHHONH padoThI

Pesynpratel  3amutel  BKP  ompenensroTcss  OHEHKaMH:  «OTIUYHO»,  «XOPOLIOY,
«YAOBIIETBOPUTEIBHOY, «HEYOBIETBOPUTEIBHOMH OOBSIBISIOTCS 8 0€Hb 3aUiUNLbl.

Pemienne o0 olieHKe NpUHUMAETCS Ha 3akpeIToM 3acenanuu DK mo okoHuaHuu
pOLEAYPHl 3aIIUTHI BCEX padOT, HaMEYCHHBIX Ha JaHHOe 3acemanme. s omenkun BKP
roCyIapCTBEHHAs YK3aMEHAIMOHHAsI KOMUCCHUSI PYKOBOJACTBYETCS CIEAYIOUIUMMH KPUTEPUSIMMU:

— aKTyaJlbHOCTb TEMBI;

— Hay4YHO-TIPAKTUYECKOE 3HAUEHUEM TEMBI;

— KauecTBO BBIMOJIHEHHsI PaOOThI, BKIIOUYAsl EMOHCTPAIIMOHHBIE M MPE3CHTAllMOHHBIC
MaTepHuabl;

— COJIEpKATEIBHOCTD JTOKJIaZa U OTBETOB HA BOIIPOCHI;

— YMEHHE NPEJICTABIATh padOTy Ha 3alUTEe, YPOBEHb PEYEBOM KYJIbTYPHI.

OneHka «oTIHYHO» (5 OansioB) BBICTABISIETCS 3a INIyOOKOE PACKPBITUE TEMBI, MOJHOE
BBIIIOJIHEHUE IIOCTaBIECHHBIX 3aJad, JIOTMYHO U3JI0KEHHOE COACP)KAHUE, KadyeCTBEHHOE
ojopmieHne pabOThl, COOTBETCTBYIOIIEE TPEOOBAHUSAM JIOKAJIBHBIX AaKTOB, BBICOKYIO
COJIEPKATENBHOCTh JOKIAAA M JIEMOHCTPALMOHHOTO MaTepuana, 3a pa3BEPHYTHIE U IIOJIHBIE
OTBETHI Ha BOIIPOCkl wieHoB [ DK;

OI.[GHKa «XOpOouo» (4 68.J'IJ'18.) BBICTABJISICTCA 3a IIOJIHOC PACKPBITUEC TEMBI, XOPOIIO
npopa60TaHHoe COJACPIKaHUC 03 3HAYUTEIBHBIX HpOTHBOpeqHﬁ, B O(I)OpMJ'IeHI/II/I pa6OTLI
UMCIOTCA HC3HAUUTCIIBHBIC OTKIIOHCHHUA OT Tpe6OBaHI/II71, BBICOKYIO COACPIKATCIIbHOCTb JOKJIaaa
U JEMOHCTpPALIMOHHOI'O MaT€puraia, 3a HEOOJIBIIIE HETOYHOCTH IIpH OTBETAX HAa BOIIPOCHI YICHOB
I'OK.

OreHka «ym0OBIETBOpUTENIBbHO» (3 Oaysia) BBICTABISIETCS 32 HETOJIHOE PACKPBITHE TEMBI,
BBIBOZIOB M TIPEVIOKCHUH, HOCSIIMX OOMIMI XapakTep, B OQOPMIECHUU PabOTHI HMEIOTCS
HE3HAaYUTeNIbHbIE OTKJIOHEHHS OT TPEOOBAaHNHU, OTCYTCTBUE HATISIIHOTO MPEACTAaBIEHUS pabOThI
Y 3aTPyHEHMsSI IPU OTBETax Ha BOmpockl wieHoB [ OK.

OreHka «HEYAOBJIETBOPUTENHbHO» (2 Oaia) BBICTABISETCS 3a YAaCTMYHOE PACKPBITHE
TE€Mbl, HEOOOCHOBaHHbBIE BBIBOJIbI, 32 3HAUUTEIbHbIE OTKIOHEHUS OT TpeOoBaHU B 0OpMIICHUN
U TIPEeJICTaBICHUH paboThl, KOra 00ydaromuics JOMyCKaeT CyIIeCTBEHHbIE OIIMOKU MTPU OTBETE
Ha Bonpockl uieHoB [ OK.

OreHKa «HEYIOBIETBOPUTETHHOY (1 6auT) BEICTABISIETCS 32 HEOOOCHOBAaHHBIC BBHIBOJIBI, 32
3HAYUTENIbHbIE OTKJIOHEHUS OT TpeOoBaHMII B OQOPMICHHMM U MPEICTaBICHUU pPaldOTHI,
OTCYTCTBHE HAIJISIAHOTO MPEJCTaBICHUs padOThl, KOrJa 00yJaromuiics He MOXET OTBETUThH Ha
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BOIpockl wieHoB [ OK.

OLEeHKH  «OTJIMYHO»,  «XOPOLIO»,  «YyIOBJICTBOPUTENILHO»  O3HAYAIOT  YCIEIIHOE
MPOXOXKACHHUE TOCYJAPCTBEHHOTO aTTECTAIIMOHHOTO UCIBITAHUS, YTO SIBJISIETCS OCHOBAHHUEM JIJIst
BbIIayM OOydyarolmiemMycs JTOKyMEHTa O BhICHIEM OOpa3oBaHMM M O KBanudukauud odpaslua,
YCTaHOBJICHHOTO MHUHHUCTEPCTBOM 00pa3oBaHus U Hayku Poccutickoii denepamm.
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[Tpunoxenue 1

IIpumepHbIi NepeyeHb TeM BbINYCKHBIX KBAJH(PUKATHOHHBIX padoT

1. BrigBneHue JO0JIEBOT'O BKJIaJlJa HCTOYHHKOB IIMTAaHUSA CHCTCMBI BHCKTpOCHa6)KCHI/IH
IMPOMBIIIJICHHOI'O MPEANPHUATHUA B IIOTEPHU JICKTPOSHEPIUN U UX CTOUMOCTD.

2. OnTtuMm3anus pacupeaciCHusa pCaKTHBHBIX MOIITHOCTEH B HpOMBII.HJ'IGHHOfI CHUCTEMC
BHGKTpOCHa6}KeHI/IH ¢ COOCTBEHHBLIMU SJICKTPOCTAaHIIUSAMU.

3. IlpumeHeHHE cUCTEM TENEMEXaHUKU Ul ONTUMAIBHOIO YIPABIEHUS SHEPrOEMKUMH
00BeKTaMu (Ha IPUMEPE MOLIHBIXKOMIIEHCUPYIOIIUX YCTPOUCTB).

4. OHTI/IMI/I3aI_II/I$I CHUCTEM B036y)I(I[€HI/I$I MOIIIHBIX CCTCBBIX CHUHXPOHHBIX [[BI/IFaTeJIef/'I.

5. Ilosbimenue 3¢dekTUBHOCTH (GYHKIIMOHUPOBAHUS SJIEKTPOTEXHUYECKOTO IepcoHaa
SHEProx03s1UCTBa MPOMBIIUICHHOTO IPEIIPUITHUS.

6. Pa3zpaboTka alrOpUTMOB aBTOMAaTH3WPOBAHHOTO BHIOOpA M MPOBEPKH MPOBOJHUKOB U
JIEKTPUUECKUX AlNapaToB paclpeAeIUTENbHbIX YCTPONCTB MOACTAHIUH.

7. Pazpaborka amroputMoB CAIIP cucteM omnepaTHBHOTO IIOCTOSHHOTO —TOKa
IIOHU3HUTEIILHOMN IOJICTaHLIAH.

8. AHanu3 peXUMHBIX OTrpaHWYCHHH JJs pPadOThl HCTOYHUKOB pacmpeieseHHOM
reHepaIuu.

9. Meroauka OIICHKH HAJEKHOCTH BHEIIHETO JJICKTPOCHAOXKEHUS pacpeleIUuTeIbHBIX
ycTpoicTB 6-10 KB NOHU3UTENBHBIX TOACTAHLIMIM.

10. ABTOMAaTM3WpPOBaHHOE TPOEKTHPOBAHME CXE€M 3aKPBITBIX pacHpeneTuTeIbHbIX
ycTpoicTB 6-10 kB NOHU3UTENBHBIX MOACTAHIMI HanpskeHneM 35-220 kB.
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