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1. O01HMe MoJI0KeHu s

['ocynapcTBeHHas UTOTrOBast arTecTauus IPOBOJUTCS rocyJJapCTBEHHBIMU
9K3aMEHAIIMOHHBIMU KOMHCCUSIMU B LIEJIIX ONpPENEIECHUsI COOTBETCTBUS PE3YJIbTaTOB OCBOCHUS
o0yyaromuMucs: 00pa3oBaTeNbHbIX IPOrPAMM COOTBETCTBYIOIUM TPeOOBaHUAM (eepaTbHOIO
roCyJapCTBEHHOI'0 00pa30BaTeIbHOIO CTaHAAPTA.

Maructp no HanpasieHuto noaArotoBku 13.04.02 DnekTposHepreTuka U IEKTPOTEXHUKA
B COOTBETCTBMHU C HAIPaBIECHHOCTHIO (mpoduieM) oOpazoBarenbHON mnporpamMmel Ludposoii
MEHE)KMEHT B DJIEKTPO3HEPI€TUKE JOJDKEH OBbITh IOATOTOBIEH K PEUICHHIO 3a/1ay
npodeCCHOHATBLHOMN EATENFHOCTH CISIYIOIUX THIIOB:

— Hay4HO-UCCIIEe10BATEIbCKUH;

— IIeIaroru4ecKui;

— OpraHu3alMOHHO-YIPaBICHYECKHIA;

— MPOEKTHBIH;

— BKCIUTyaTallMOHHBIN.

B cooTBeTcTBHU ¢ BUAaMHu U 33auaMy PO(ECCHOHATBHOM e TeTbHOCTH BBITYCKHUK HA
roCyJapCTBEHHOM HWTOTOBOM aTTECTAallMMd JOJDKEH II0Ka3aTh COOTBETCTBYIOIIUN YPOBEHb
OCBOCHHS CIEAYIOUIUX KOMIIETEHIIHMN:

— Cnoco0eH OCyIIECTBIATh KPUTHUYECKHHM aHaIM3 MpPOOJEMHBIX CHUTyalluii Ha OCHOBE
CHCTEMHOT0 TI0/IX0/1a, BIpadaThIBaTh cTpareruto aeicreuii (YK-1);

— Crioco0eH yrpasJisiTh IPOSKTOM Ha BCEX JTamnax ero xxu3HeHnoro nukia (YK-2);

—Cnoco0eH OpraHu3oBbIBaTh M PYKOBOJUTH pabOTONH KOMaHJbl, BbIpabaThIBast
KOMaH/IHYIO CTPATETUIO JIJIsl JOCTHXKEHUs moctaBieHHoi nenu (YK-3);

— CriocobeH nmpuMEHSTh COBPEMEHHbIE KOMMYHHUKATUBHBIE TEXHOJIOTUH, B TOM YHCIIE Ha
WHOCTPaHHOM(BIX) sI3bIKe(axX), AJsi aKaJeMUYECKOTO M MPOQPECCHOHAIBHOTO B3aMMOJICHCTBHS
(YK-4);

—CriocobeH aHanM3uMpoBaTh W YYUTHIBATh pa3HOOOpazue KylnbTyp B Ipoliecce
MEXKyIbTypHOTo B3aumoseiictus (YK-5);

— Cnoco0eH omnpeensaTh U pealu30BbIBaTh MPUOPUTETHI COOCTBEHHOMN AEATEIbHOCTH U
CrIoco0bI ee COBEPIICHCTBOBAHMUS Ha OCHOBE camoolieHKH (YK-6);

— CnocoOeH (opMmynupoBaTh LENM U 3aJaud HCCIEIOBAHUSA, BBIABIATH MPHOPUTETHI
peleHus 3a1a4, BeIOupath kputepuu orienku (OITK-1);

- CnocoOeH MNpUMEHSATh COBPEMEHHBIE METOJIbl  UCCIIEJIOBAHMS, OLIEHWBATh H
IPEJICTABIATh PE3yJbTaThl BBIMOJIHEHHOH paboTsl (OITK-2);

— CriocobeH caMOCTOATEIbHO BBIMOIHATH UCCIEI0BAaHUS, OLEHUBATh PUCK U OINpPEAETATh
Mepbl T0 obOecredyeHnio 0e30MacHOCTH pa3padaThbIBaéMbIX HOBBIX TEXHOJIOTHH, OOBEKTOB
npodeccuonanbHoi nestenbHocTH (ITK-1);

— Crioco0eH K peann3aluy pa3iIuyHbIX BUIOB yueOHOH padotsl (ITK-2);

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

— CnocobeH opraHu3oBaTh padoTy 1Mo (OPMHUPOBAHHIO TPOTHO30B HA CTOUMOCTH U 00BEM
IIEKTPUYECKON SHEPTHH, MOKyIaeMoi Ha sHepropbiakax (I[1K-4);

— CrniocobeH pa3pabarbIiBaTh OTJENbHbBIE pa3/ieibl MPOEKTOB, OCYILIECTBIATh UX TEXHHUKO-
HKOHOMHUYECKOE 00OCHOBAHUE, IPUMEHATh METO/Ibl aHAJIH3a BAPHAHTOB, Pa3pabOTKU U TIOMCKA
komrpomuccHbIx perrennii (ITK-5);



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

Ha ocHoBanuu pemenusi YueHoro cosera yHuBepcutera ot 26.02.2025 (mporokon Ne 4)
rOCy/IapCTBEHHbIE AaTTECTALlMOHHBIE MWCIIBITAHUS [0 HalpaBieHUto noarotosku 13.04.02
DNEKTPOIHEPTeTHKA U SJCKTPOTEXHUKA BKIIOYAIOT:

— HOJTOTOBKY K clladye U cAauy rocyAapCTBEHHOT0 3K3aMEeHa;

— MOJTOTOBKY K MPOIIEType 3alIUThl U 3aIIUTY BBITYCKHOM KBATU(PUKAIIMOHHON paOOTHI.

K rocymapcTBeHHON HWTOTOBOM aTTECTAIIMU JOIMYCKAETCs OOYyJarolIuiics, He MMEIONTUH
aKaJeMUYECKON 3aJOJDKEHHOCTH W B TOJHOM OOBEMe BBIMOJHUBIIMK YYeOHBIM TUIAaH WK
WHAWBUIYaIIbHBIN Y4eOHBIN IJIaH 10 JAHHON 00pa3oBaTeIbHON porpaMMe.

2. lIporpamMma u nopsiioK NpoBeAeHUS rOCy1apCTBEHHOI0 IK3aMeHa

CornacHo y4yeOHOMY MIIaHy, MOJArOTOBKA K CAaye W cladya TOCYJapCTBEHHOTO SK3aMeHa
npooautcs B mepuon ¢ 02.06.2027 mo 16.06.2027. Jlns mpoBeneHUsl ToCyIapCTBEHHOTO
9K3aMEHA COCTaBJSETCS pacHUCaHUE »dK3aMeHa U MPeIdK3aMEHALMOHHOW KOHCYJIbTalluH
(KOHCYNbTHpOBaHME  OOy4YalOIIMXCA IO  BOIpPOCaM, BKJIOYEHHBIM B IPOrpaMmy
roCy/1apCTBEHHOI'O SK3aMEHA).

['ocynapcTBeHHBIM 3K3aMEH MPOBOJUTCS HA OTKPBITBIX 3aCEIaHMSIX TOCYIapCTBEHHOU
5K3aMEHALIMOHHOM KOMHCCHM B CIIELHUAJIBHO IMOATOTOBIICHHBIX ayJUTOPHSIX, BBIBEJACHHBIX Ha
BpeMs 3K3aMeHa U3 pacnucanus. [IpucyrcTBre Ha rocy1apCTBEHHOM 3K3aMEHE MOCTOPOHHUX
JUL JOIYCKAeTCs TOIBKO ¢ paspeieHus npeacenarens 'OK.

OOyyarommmcst U JIHIaM, MPUBJIEKaeMbIM K TOCYAapCTBEHHOW UTOTOBOM aTTeCTalll, BO
BpEMsl €€ MIPOBEICHUS 3alpellaeTcss UMETh Npu cede U UCIOIb30BaTh CPEACTBA ONEPATUBHON U
MOOUJIbHOW CBS3H.

["ocynapcTBeHHBIN 3K3aMeH MPOBOJUTCS B YCTHOM (opme.

['ocynapcTBeHHBIN PK3aMEH BKJIIOYAET 3 TEOPETHUECKUX Bompoca M | mpakThyeckoe
3ananue. [IponomxurenpHOCTh 3K3aMeHa cocTaBiseT 30 MUHYT Ha TOArOoTOBKY M 30 MMHYT Ha
OTBET JUIsl K&KJI0T0 dK3aMEHYEMOTO.

Bo Bpems rocynapcTBEHHOTO 5K3aMeHa CTYJEHT MOJXKET I0JIb30BaThCs YYEOHBIMU
nporpaMMaMi, MakeTaMH, albOOMaMM CXeM U JPYTUMU HarJIsAHBIMU OCOOUSMHU.

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

Pe3ynbrarthl rocygapCTBEHHOTO 5JK3aMEHa OINpPEAENSIOTCS OIEHKAaMHU: «OTIUYHOY,
«XOPOILIO», «yIOBIETBOPUTEIHHOY», «HEYIOBIETBOPUTEIBHO» U OOBSABISAIOTCS B JIeHb IpHeMa
IK3aMEHa.

Kputepun onieHKM rocyapCTBEHHOIO dK3aMeHa:

— Ha OLEHKY «OTINYHO» (5 6aioB) — oOy4aromuicsl JOJDKEH MO0Ka3aTh BHICOKUN YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETCHIIMA, T.€. TOKa3aTh CIIOCOOHOCTh 0000maTh W OlLIEHUBATh
uH(pOpMalIKIO, TOJYYEHHYIO HAa OCHOBE MCCIIEIOBaHUs HECTaHIAPTHOW CUTYalluu; UCIOIb30BaTh
CBEICHMSI U3 PA3JINYHBIX HCTOYHUKOB; BBIHOCUTDH OILIEHKU M KPUTUYECKUE CYXK/IEHUS, OCHOBAaHHBIE
Ha MPOYHBIX 3HAHUSX;

— Ha OLEHKYy «xopomo» (4 Oamna) — oOyyaromuicss AODKEH IOKa3aTh MPOABHHYTHIH
YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIMH, T.€. MPOJAEMOHCTPUPOBATH TIIyOOKHE MPOYHBIE
3HaHMUS. U pPa3BUThIE IPAKTUUYECKHME YMEHHUS M HaBBIKM, YMEHHME CpaBHUBAaTh, OLIEHUBAaTb M



BHIOMPATh METOJBl PEIICHHsS 3aJaHui, padoTaTh IleJICHANPABICHHO, HWCIOJIb3Yys CBSI3aHHBIC
MeXy co00i (hOpMEBI peACcTaBIeHUST HHPOPMAIUH;

— Ha OIICHKY «YyJIOBJIETBOPUTEILHO» (3 6ayuia) — 00yJaromuiics JOMKEeH ToKa3aTh 0a30BBIN
ypOoBeHb CHOPMUPOBAHHOCTH KOMITETEHITUH, T.€. MMOKA3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS
U OO0bSCHeHUs WHHPOpMAINK, TPO(HEeCCHOHATbHBIC, WHTEUICKTYAIbHBIC HABBIKM PEIICHUS
CTaHJAPTHBIX 3a]1a4.

—Ha OIICHKY «HEYJOBJICTBOPUTENbHO» (2 ©Oamna) — oOyvaromwuiics He o0Jsagaer
HEOOXOJMMOW CUCTEMOW 3HaHWH, IOIYCKAeT CYIICCTBECHHBIC OIIMOKH, HE MOXET IOKa3aTh
MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 33/1au.

— Ha OLEHKY «HeyaoBieTBopuTelbHO» (1 Oamn) — oOydwarommiics HE MOMKET TOKa3aTh
3HaHMS Ha YPOBHE BOCIPOM3BENCHUS W OOBACHEHUS WH(OpPMAIMHM, HE MOXKET TO0Ka3aTh
WHTEIJICKTYaTbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

OOyuaromuiics, YCHENIHO CHABIIMA TOCYAApCTBCHHBIM JK3aMEH, JOMYCKaeTCs K
BBITNOJIHCHUIO U 3aIIUTE BHITYCKHOW KBAJU(UKAIMOHHON paOOTHI.

2.1Copnep:xaHue rocyiapcTBeHHOI0 IK3aMeHa

2.1.1 Ilepeuens meopemuueckux 60npoco8, 8bIHOCUMBIX HA 20CYOAPCMEEHH LI IK3AMEH

1. HudpoBoii MeHEeTKMEHT B JJIEKTPOIHEPreTHKe
. OcHOBHBIE HaNpaBJIEHUS SFHEPTOCOEPEIKEHHUS.

. OCHOBBI PHEPIETHUECKOTO MCHEDKMEHTA.

. ABTOMaTH3UPOBAHHBIC CUCTEMBI YUeTa M YIIPABIICHUS YHEPTOMOTPEOICHUEM.

. DHepreTnyeckue 0agaHChl M SJHEPTETUICCKUE XapaKTePUCTUKU TPOU3BOICTBA.
. PazBuTHE COOCTBEHHON dHEPreTUYECKON 0a3bl MPEITPUSITHSI.

. Ucnonb30BaHre BTOPUYHBIX SHEPTETUUYECKUX PECYPCOB.

. [okazarenu pexxuma MeKTPOnoTpedIeHUS.
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. 3aKOHOMEPHOCTH YHEPTroNOTPeOICHHS 10 YPOBHSIM YIIPaBIECHUS.

9. HopMupoBaHue 1 IpOrHO3UPOBAHUE YHEPrO3aTpar.

10. OnTuMu3anys pexXMMOB SHEProNOTPEOICHNUS.

11. D¢ dexTuBHOCTL F3HEPrONOTPEOIECHUS IHEPIrOEMKUX IPOU3BOJCTB.

2. OnTuMajbHbIE PeKUMBI PAa0OTHI reHEPUPYIOIIUX HCTOYHHKOB

1. DHepreTuyeckue XapakTepUCTUKUA 000PYIOBaHUS AIEKTPOIHEPTETUIECKON CUCTEMBI.

2. Bunsl uaopmanmu B peKUMHBIX 33/1a4ax 3JIEKTPOIHEPTEeTUKH.

3. OnTumu3anus B YCIOBHUSX BEPOSITHOCTHO-OMPENEIEHHON U YaCTUYHO HEOIpEAEIICHHON
UCXOJHOU MHPOpMAIUH.

4. OnTumusamus peKrMa KOHIIEHTPUPOBAHHOM TEIUIOBOM »HeprocucreMsl. [IpnHnmn
PaBEHCTBA OTHOCHUTEIIbHBIX MPUPOCTOB.

5. OnTuMuzamms pexxuMa CHCTEMBI JIEKTPOCHAOKEHUST TPOMBIIIICHHOTO MPEINPHUSATHS C
COOCTBEHHBIMH dJIEKTpOCTaHIIUAMHU. [[puMeHeHne MeToa TMHAMHYECKOTO TIPOTPaMMHUPOBAHUSI.

6. 3amagya BBIOOpa cocTaBa BKIIOUEHHOTO TeHepupymiero obopynoBanus. Kpurtepuii
BBITOTHOCTH OTKITIOYCHHSI U €r0 MOIU(DUKAIIHH.

7. I'palu€HTHBI METOJ ONTUMH3ALMU PEKUMaA DJIEKTPOIHEPrETUYECKON CUCTEMBL. YUET
OorpaHHueHul B GopMe HEPABEHCTB.

8. MeTo1bl MHOTOKpUTEPHAIIBHOW ONTUMHU3ALUH.

9. OnTuMH3aLKs Pa3BUTHUS AJIEKTPOIHEPTETUUECKUX CUCTEM.

3. DHeprocoeperamomme TEXHOJOTHH B 00J1aCTH 3J1€KTPOIHEPTEeTUKH



1. Comneunoe um3nmydeHue Ha moBepxHOCTH 3emud. I[lpsmoe u auddysHoe u3IydeHUE.
3areHeHue.

2. Ilpsimoe mpeoOpa3oBaHHE COJHEYHOW SHEPTHH B DIJIEKTPUYECKYIO. XapaKTePHUCTUKU
(b OTORIEKTPUIECKUX MTPeoOpa3oBaTeseii, UX BBIOOP.

3. Mcnonp3oBanue 3Hepruu Berpa. BiusiHue okpysxaroieil cpeapl U BBICOTHI.

4. MoiHOCTh BETPOBOr0 IMOTOKAa. PoTopbl u paboune Kosi€ca BETPOIHEPIETUUYECKUX
YCTaHOBOK.

5. DaexTpuuecKrue KOHIEHINH BETPOIHEPTETUYECKUX YCTAHOBOK.

6. BopopogHbie TOMIUBHBIC AJIEMEHTHI.

7. Mansie ['DC. KoHCTpyKIIMHM THIPOY3IIOB.

8. DHeprus BOAHOrO MoToka. Hamop, pacxoja, MOIIHOCTh, BBIPAOOTKa 3JIEKTPOIHEPTHH
manon I'OC.

9. BogoxpaHWIMIIa U X XapaKTePUCTUKU. YYacTHe B PETYIMPOBAHUU rpaduka HArpy3Ku
SHEPrOCUCTEMBI.

4. TeXHNKO-IKOHOMHUYECKHe PAaCYEThI B JIEKTPOIHepreTuke

1. B uem 3akirouaeTcsi METOAMKA MIPUBEICHHBIX 3aTpaT?

2. [IpuBenuTe NOHATHE «YCIIOBUE COTIOCTABUMOCTH BapUAHTOBY.

3. OCHOBHBIE TIOJIOKEHHUSI METOIUKH ompeaeneHus 3S(P(EKTUBHOCTH DIEKTPOCETEBBIX
00BEKTOB.

4. OcoGeHHOCTH pacuerta aMOPTU3ALMOHHBIX OTYMCIICHHUH, HPUBEJCHHBIX
JMCKOHTHUPOBAHHBIX 3aTpPaT, KAUTAIbHBIX BIOKEHHUH, SKCIIITyaTallHOHHBIX U3JEPIKEK.

5. HazHaueHne yKpyNHEHHBIX CTOMMOCTHBIX IIOKa3aTeNeil JIeKTPUYECKHX CeTeH.
YKpyIHEHHbIE CTOMMOCTHBIE TOKA3aTelM BO3IYIIHBIX M KaOEIbHBIX JHHUN 3JIEKTpONeperauH,
TpaHc(hOpMaTOPOB, MOACTAHIIMN U paclpeieIUTENIbHbBIX YCTPOMCTB.

6. OnpeneneHne NOCTOSTHHOM YacTH 3aTpart.

7. 3aTpaThl Ha IEMOHTaX 000PYAOBaHUS, KOHCTPYKLUN U JIMHUHN 3JIEKTPOIIEpeIadH.

8. Meroanka pacdera CTOMMOCTH COOPY>KEHUS IMHUH AJIEKTPOIIepeaayn.

9. Mertoauka pacdera CTOMMOCTH COOPY>KEHUS TTOACTAHITHIA.

10. Kak rpynmnupyroTcs 3aTpaTbl B CMET€ 3aTpaT Ha IPOU3BOJACTBO MPOAYKIMH U B
KaJIbKYJISIMU ce0eCTOMMOCTH?

11. O6bacHuTe TOYEMy  HEOOXOAMMO  YYMTHIBaTh  (PAKTOp  HAASKHOCTH  IPH
IPOEKTHPOBAHUU OOBEKTOB JEKTPOIHEPTETUKH.

12. TepeuncnrTe OCHOBHBIE KPUTEPUHU HAJISKHOCTH JICKTPOCHAOKEHHS.

13. OnummTe METOOMKY pacdera ITOKa3aTeleldl HaJIe)KHOCTH CHCTEM DJIEKTPOCHAOKEHHS
AIIEKTPOIHEPTETHIECKUX CHUCTEM.

14. TlpuBenuTe METOAMKY pacueTa yiiepoa OT mepepbiBa AIEKTPOCHAOKEHHUSI.

5. YnpasiieHne pe;KkUMaMU 3JIeKTPOIHePreTHYecKUX CHCTeM

1. Cuctemsl peryaupoBaHus TypOuH.

2. Y4eT CTaTHUECKUX XapaKTepUCTUK HATrPy3KH.

3. Pacuer ycraHOBHBIIETOCS pEKHUMa CHCTEMBI DIIEKTPOCHAOKEHUS C COOCTBEHHBIMHU
IIEKTPOCTAHIUSAMH [0 METOY IOCIE0BATEIBHOTO SKBUBAIICHTUPOBAHUS TIPH MapajIeIbHON U
pasnenpHOi paboTe C SIHEPrOCUCTEMOM.

4. PerynupoBaHue BO30yX/I€HHsSI CHHXPOHHBIX MAIIHH.



5. Buasr u ocobeHHOCTH PabOThI MPOTUBOABAPUIHON aBTOMATHKH.

6. Craruueckasi yCTOMYMBOCTh CHHXPOHHOTO T€HEPATOpa.

7. JluHamuueckasi yCTOWYMBOCTh CHHXPOHHOTO T€HEepaTopa.

8. MaremaTHueckoe MOJETMPOBAHHIE PETYIATOPOB BO3OYKICHHUS U CKOPOCTH.

9. Craruueckue XapaKTepPUCTUKH HATPY3KH.

10. Buabl aBTOMATUKH JHEPrOCUCTEM JJIsi PEryJIMPOBAHUS MapaMETPOB HOPMaJIbHBIX
PEXKHUMOB.

6. OnepaTHBHO-IHCIETYEPCKOE YIPABJIEHHE B 3JIEKTPOIHEPreTHKe

1. Opranu3zanus ONEPaTUBHOTO YIPABICHUS B JJIEKTPOIHEPreTHYECKHX CHUCTEMax U
cUCTEeMax IEKTPOCHAOKECHHUSI.

2. Benenue onepaTHBHBIX IEPETOBOPOB U ONIEPATUBHON JOKYMEHTAIIHH.

3. OnepaTuBHbBIC IEPEKITIOUEHUS B SJIEKTPUUECKUX CETSX.

4. PerynupoBaHHE HOPMAaJbHBIX PEKUMOB B  JHEProcHMCTeMax H  CHCTEMax
AJEKTPOCHAOKCHHUSI.

5. IlpenynpexieHre U JIMKBUIAIMS aBAPUHHBIX PEKUMOB.

6. [lepexiroueHusl B IENSAX MPEAOTBPAIICHUS YIPO3bl TIOBPESIKIACHHUS BBIKIIIOYATEIISL.

2.1.2 Ilepeuens npaxmuueckux 3a0anuil, 6bIHOCUMBIX HA 20CYOAPCMEEHHBLIL IK3AMEH

1. HudpoBoii MeHETKMEHT B JIEKTPOIHEPreTUKE

1. Tlo mpuBenenHomy »sHeproOanancy (tadn 1, puc.l) ompenenuTs D00 MOKYITHBIX
SHEPropecypcoB B 00I1eM dHeprodataHce mpearnpusITHs.

2. Tlo mnpuBeneHHoMy »Heprodamancy (tabn. 1, puc.l) omnpeaenuTb CTPYKTYpy
3IIEKTPONOTPEOIEHUS ISl LIEXOB MPOKATHOTO MPOU3BO/ICTBA.

3. Ilo npuBeneHHOMY 3Heprobanancy (tabxa. 1, puc.l) cpaBHUTb OCHOBHBIE NOKa3aTeld
HHEProd(PPEeKTUBHOCTU IJIS SIEKTPOIHEPTUH 110 TEXHOJIOTHYECKUM POU3BOICTBAM.



Tabmuma 1
Bananc norpebnenus u yrunusauu sHeprun Ha MMK

Jexaopy 2007 o. 23,9 I'Jl:x/T cTaau IIpousBoacTBo cTany, T 1123 562 5,71 T'kana/t craau
INOTPEBJIEHUE DHEPTUU, T dx g é( E é( Hont
eXU 2 = 2 >< S S O 0s10pb
Ne Hp(IiBBOHCTB E g . = é g 5 N 3 % 5 é 5 e %x § E" E- § T IIx/T % 2007T.,
n/n > a, 2 Sl 0 o o g = @ g e 2 g 8 = 3 = O cTanu I'Ix/t
a ) = < = 5 2 = = 2 g S S 5 A z 2 o &
g [% & = = = § = [3 (E) § 5 g % 8. 3 s 2 cranua
i Q) S ®) =&l R°
1612237
1 [KXII 1 77761 223504 677979 706993 | 513611 62368 1493 4222 7500 18397800| 16,37 30,69 15,82
JlomeHHBIN 65314
2 |umex 2710764 | 10409092 62825| 1546791 78941 150909| 915919 12522 607184 1 13422 48454] 17209964| 15,32 28,71 14,67
3 1191 3405571 251648 497392 42 1094 2| 4155749 3,70 6,93 3,61
4 |102C 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 |# mex 1220780 463989 18665 33690 1737124 1,55 2,90 1,45
7 |Tronn 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 |KKII 99703 852611 294484 24104 33040 329000 502171 191182] 1874340 1,67 3,13 1,71
10 |TICIY 206328 130574 63203 | 444702 2046 212 1457 2149 850672 0,76 1,42 0,60
MapteHnoBcku
11 |# uex 228619 91786 | 934285 32857 10457 107113 33799 27512 1466429 1,31 2,45 1,25
12 | JIII-4 704871 248886 209535 17766 34932 17326 14462 17430 1265209 1,13 2,11 0,99
13 [JIIL-5 165209 178812 74241 35504 706 252141 19893 499580 0,44 0,83 0,49
14 |MAIT 450490 100979 29 551498 0,49 0,92 0,30
15 [IIBC 4296 322022 8257 8593 1 2855 346025] 0,31 0,58 0,16
16 |JIIIII-3 51695 70033 45916 20980 188 8047 1917 198777] 0,18 0,33 0,14
17 |JIIL-8 38097 71284 19664 28984 99 5059 7693 170881 0,15 0,29 0,23
18 [I1OJI3+CIIL] 4213 113431 135793 20603 12552 3366 14283 373 304615 0,27 0,51 0,08
19 |JIIII 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
Hpyrue 12064
21 |nmorpeburenu 0 72894 0 0| 288763 0 33726 56196 0 8 0 157 0 0| 2516] 11067 585968] 0,52 0,98 0,34
22 |IloTepn 63 109126 1863 3797 147204 67045 59515 17252 5241 411105] 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'ras/t pex.07
% ot o0r1ero
notpeOsIeHus 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%
Host6ps 2007r. 13,89 10,00 8,95 0,84 4,89 3,75 2,43 1,75 0,79 0,42 0,46 0,93 0,53 0,91 0,20 0,42 51,14 12,22 |T'xaw/r Hos.07
Jlexabps 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'ran/t nex.06
Jlexabps 07- I'kan/ nek.07-
Host6ps 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 Host. 07
Jexadps 07 - I'kan/ nex.07-
Jexabpb 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 nek.06




[Tponomxenne Tabnuisl 1

BBIPABOTKA 1 PEAJIU3ALIMS DHEPT UM, I'JIx Beero ) Yncroe H;gggb No
YTHIHSHD. notpebnenue | I'mx/T
Llexu u npous3BoaCTBa TPOU3BEJICHO .,
SHEPIuH, craju
IIpomykTst JHEpIrHH, i T'Ix/T
Koxkc Brop.rassl Teruio OJ1.3HEprus [1PB Jlytbe KXIT Texu.Boga | Yyrys xuak. | YyryH ToB. Ik CTaIN n/n
1. KXII 12413885 | 3087400 | 133830 616182 16251296 2146504 | 1,91 1,82 1
2. JIOMeHHBIH 1ex 4405464 948117 67528 5421110 11788854 | 10,49 10,05 2
3. T3I 1525473 2207733 3733207 422542 | 0,38 0,37 3
4. 112C 1019776 1415245 2435021 620849 | 0,55 0,57 4
5. TIBAC 943563 709587 915919 2569069 503833 | 045 0,45 5
6. Kucnopoansiii ex 1646629 1646629 90495 | 0,08 0,07 6
7.TOII 0 2017974 | 1,80 1,67 7
8. JIL-10 0 1220895 | 1,09 1,09 3
9. KKI] 173394 173394 1700946 | 1,51 1,56 9
10. TICL], 522573 87460 610033 240639 | 0,21 0,14 10
11. MapreHOBCKHH 11ex 0 1466429 1,31 1,25 11
12. JIIL-4 0 1265209 | 1,13 0,99 12
13. JIILI-5 0 499580 | 0,44 0,49 14
14. U1 0 551498 | 0,49 0,08 15
15. 1IBC 249238 249238 96787 | 0,09 0,16 16
16. JIILI-3 0 198777 | 0,18 0,14 17
17. JIILI-8 0 170881 | 0,15 0,23 18
18.JOJI3+CIIL] 0 304615 | 0,27 0,08 19
19. JIIL], 0 367605 | 0,33 0,57 20
20. JITL-6 0 184727 | 0,16 0,16 21
21. Jlpyrue notpeburens 0 0 0 0 0 0 0 0 0 0 0 585968 | 0,52 0,34 22
22. Hotepu 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. T I/t cranu 11,05 6,67 3,84 3,93 1,47 0,82 0,55 0,22 0,84 0,06 29,45 23,90 571  rgan/r  Aex.07
% OT BEIPAGOTKH 37,5% 22,6% 13,1% 13,4% 5,0% 2,8% 1,9% 0,8% 2,9% 0,2% 100%
HosiGps 2007r. 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 | Tkawr  wosn07
Jlexa6ps 2006 . 11,12 6,80 3,66 4,04 1,51 0,82 0,64 0,23 0,87 0,04 29,73 24,01 573 | I'kan/t  gex.06
nek 07-
Aexabpe 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 TRAUT 007
nek.07-
HAexabps 07- Jlekabpr 06 | ) 7 0,13 0,18 0,11 0,04 0,01 -0,09 0,00 0,03 0,02 0,28 0,11 0,03 T 06




CTpykTypa sHepronoTpebnenns CAD CTpykTypa shepronoTpednenns OAD "MME”
"MIME” [ekabpe 2006 1.

Oekafpe 2007 r.

10923 KOG Tang

25,59%

o
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b

JCHOBHEIE NOTPedUTENW 3HEpPropecypCoE.
Dekabpe 2007T. B cpaBgHeHWA C© Oekadpe 2006T.
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12 1 :
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E 3
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= 3
=
E 3
=1
- -
g
4 5 %
2 4 3
- "'-: O
0 A
¥ ou T3L u3C n83C KL ron NNL-10 BRLL ncy SCNL NL-2
W2005 r.| 15,5193 | 155055 | 359909 | 253551 | 253998 | 158535 | 155979 | 105225 | 172585 | o7eves | 122453 | 118682
@2007 r.| 163745 | 153173 | 359572 | 271380 | 273895 | 154508 | 179505 | 108552 | 158821 | 075712 | 1.30515 | 112506
CTpykTypa wnctoro sHepronotpednesns OAQC "MMK" B aekadpe 2007 r.
= K TE 2
E [lomenHsiii Lex - 10,48 TLKIT (43.9%) & = | &g
L = gz .Q
ﬂpOMSBOAﬂBOW ‘ ‘S:I'S%) To%2802CTE0 CTanut
&Ly -t

Yucroe anepronotpednenine OAO "MMK" 8 gexadpe 2007 r. - 23,9 kT ctann (100%) - 5,71 kaniT cranu
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Puc. 1. Ctpykrypa 3Hepron0Tpé6neHH;{ OAO «MMK»




2. OnTuMaJjibHble pesKUMBbI pa00ThI FTeHEPUPYIOIIHUX HCTOYHUKOB

1. HaiitTu onTUManpHOE pACHPEAEICHUE aKTUBHBIX MOIIHOCTEM MEXIYy TpeMms
TypOOreHepaTopaMu METOA0M JUHAMHAYECKOI O IIPOrpaMMHUPOBAHUS. Pacxonnslie
XapaKTEPUCTHKHU TYpOUH 33aJ]aHbl B TAOJIMYHOM BHJIE KaK 3aBUCHMOCTH PacXxoja CBEXKEro rnapa ot
AIIEKTPUYECKON HArpy3KHU.

Tabmuna 2
I'enepaTop Nol
Doy, /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
Tabauua 4
I"enepatop Ne3
Do), T/4 20 50 110 120
P3, MBT 4 10 18 25

B kadectBe kKpuTepus ONTUMAILHOCTH MPUHATH MUHUMYM CTOMMOCTH PacXoja CBEXEro
napa. CuuTarh, YTO CTOMMOCTD Iapa Ha BCEX TOYKAX XapaKTEPUCTHKH OIMHAKOBA U paBHA IS
nepBoro arperata 240 py0./T, ans Broporo arperata — 210 py0./T, as Tpetbero arperara — 260
py0./T. Harpy3ka npeanpustus pasaa 200 MBt. HeobxonuMo obecrieunTh MpueM U3 paioOHHOM
sHeprocucTemsl, paBHbii 140 MBT.

2. Halitm rpaduuecku oNTUManbHOE paCHpe/ieIeHHEe AKTHBHBIX MOIIHOCTEH MEXIy
4eTbIpbMsl  TreHeparopamu  TOILl, mosnb3ysacb  METOAOM  OTHOCHUTEIBHBIX  IIPUPOCTOB.
XapakTEepUCTUKH OTHOCUTENBHBIX INPUPOCTOB INPHUBEACHBI Ha puc. 2. B kadecTBe Kputepus
ONTUMAaJIbHOCTH IIPUHATH MUHUMYM Pacxo/ia CBEKEro mapa.

dy, 1/(MBr*u) dp, T/(MBT*u)

0 5 10 15 20 25 30 35

d4, /(MBT1*u)
d3, /(MB1*4)

0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35

B) r)



3. DHeprocoeperamomme TEXHOJOTHH B 00J1aCTH 3J1€KTPOIHEPTEeTUKH

1. OpnomocToBOMTHpHCTOPHBIN TpeobpazoBaTens (T1I) moakirouen k cetu 10 kB, Sy,=
75 MBA uepe3 tpanchopmatop ( S;= 1000 kBA, U,=10%, U,,=380.B). Cpennee
BBITIPSIMJICHHOE HamnpsbkeHue u Tok coctanisiior: Ug=400 B, 147=1000A.

PaccunTarh KOA(QPHUIMEHT HMCKaXKEHUS CHHYCOMJAIBHOCTH KpHBOW HampspkeHus K, Ha
muHax 10 kB u peaktuBnyro momnocts TTI.

2. Acunxponnsiii asuratens (Al) Py= 415 kBTt nonkmrodex k cetu U, =6 kB.
MONIHOCTh KOPOTKOTO 3aMbIKaHUs S;=10 MBA. PaccuuTaTh conpoTuBiIeHHE peaKkTopa, YTOObI
octatouHoe Hanpspkenue rnpu mycke AJl 6buto He menee 0,9 U, . [IpuHATH MyCKOBOW TOK
=5 lhom-

3. Jlns nByxmocroBorotupuctopHoro npeodpaszosarens (TIT) Ug= 700 B, I4= 3kA
paccuutaTh 4 BbIOpaTh @KV 1515 n0IHON KOMIIEHCAIMM PEAKTUBHOM MOIIHOCTH. THPUCTOPHBII
npeoOpazoBarTeNb MOAKIIOYCH K ceTu uepe3 Tpanchopmarop U;=10kB, U,-600 B, S,;,=4 MBA,
Uksz= 10%.

4. TeXHUKO-IKOHOMHYECKHE PACUETHI B JIEKTPOIHEPreTHKe

1. PaccunTtaTh CTOMMOCTb CTPOMTENBCTBA JMHUM 3iekTponepenayu, ecnu BJI 220 kB
IpeJHa3HayeHa JJIs YCUJIEHUS BHELIHETO 3JIEKTPOCHAOXKEHMsI SHEProysia M MpPOKJIa/IbIBACTCs
mexay ['OC u I1C sueproysna.

1. O0mas xapakTepucTHKa paiioHa npoxoxaenusi BJI

1.1. Mecropacnomnoxenue BJI IToBoiKBE

1.2. Jlnuna BJI 100 km.

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

1.4. Penbed mecTHOCTH PaBHMHHBII

1.5. OOycTpOHCTBO JIEKHEBBIX JOPOT 20 xm

1.6. Tlox onopst BJI nzpimarotcest 3emin CeNbX03yroInn
2. Texuuueckue noxaszareau BJI

2.1. KomuuecTtBo 1ienei 2

2.2. XapakTepucTHKa Omop CBobogHOCTOSIIAS

2.3. Marepuan onop Kenezoberon

2.4. Mapka u cedeHre MPOBOJHHUKA AC-300/39

2.5. HopmaTuBHBIIi CKOPOCTHOW HAmop BeTpa 750

2.6. IlpotuBoaBapuiinas aBTomartuka npunsra g [IC ¢ BH 220 kB npu konuuectse
MIPUCOETUHEHUH 10 ABYX
2.7. KoHmeBble yCTpOWCTBAa NPEAYCMATPHBAIOT YCTAHOBKY IO OJHOMY KOMIUIEKTY
9JIETa30BBIX BBIKIIFOUATENEH C KaX a0 cTOpoHbI BJI
2. PaccunTath CTOUMOCTH coopykeHus noactanmwu 110 kB, eciu:
1. O6mas xapakTepucTUKa paiioHa pa3MenieHusl MOACTAHIIUN

1.1. Mecropacnonoxenue [1C VYpan
1.2. Penwed mnomanku [1C PaBHUHHBII
1.3. TI'pyHTbl Cyrnunkn
2. Texunueckue nokazareaun IHC
2.1. MomHocTh TpaHchopMaTopoB 40 MBA
2.2. Tum ¥ KOIM4ecTBO TpaHC(hHOpPMaTOPOB 2xTPJIH-40000/110
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2.3. T'maBHBIE CXEMBI SJIEKTPUUECKUX COCTMHEHUI OnunapHas
CEKIIMOHUPOBAHHAS
2.4. KonnyecTBo npucoeanHenuii Ha cropone BH 6
2.5. 3PY-10kB - 4-X CeKIIMOHHOE, PaCCUUTAHHOE HA YCTAHOBKY 52 sYeeK BaKyyMHBIX
BBIKJIIOUYATEIEH
2.6. KomnuectBo oTxomamux JmHUA - 4 BJI
2.7. TIA npunsara npu konudectse npucoeauHenuit 110 kB 6onee nByx

3. MarucrtpaiibHas ceTh C HECKOJIbKUMHU Harpy3kaMy BbIIIOJHEHA BO3AYIIHBIMU JTUHUSIMU
AIIEKTPONEpE Ay, C PACHOJIOKEHHEM IPOBOJOB HAa KEJIE300€TOHHBIX OMOPax MO BEpUIMHAM
PaBHOCTOPOHHETO TpeyrojibHuka. Cxema ceTu mpejcrasiieHa Ha puc. 1. Tpebyercs onpenenutsb
CEYEeHHE MPOBOJIOB HA YYACTKAX CETH IO JIOMYCTUMOM MMOTepe HApsHKEHUs!, paBHOU 5%:

1) npu yCclIoBHM PaBEHCTBA CEYCHHUS IIPOBOIOB HA BCEX YUaCTKaX CETH,

2) pH yCJIIOBMH MHUHHUMYMa Pacxojia MeTajlia Ha IPOBO/Ia CETH;

3) npu yciIoBHH MOCTOSHCTBA IJIOTHOCTH TOKA HA BCEX y4aCTKaX CETH.

Br16paTh 5KOHOMUYECKH 11€71eCO00pa3HbIN BapUAHT JIEKTPUUYECKOM CETH.

I3 d

(@]

A I1 b I2
o

Sb Sc Sd
Puc. 1

Hcxoanblie naHHbIE
U, =6 kB;
Mapka npoBoja: A,
Paccrosaue mexay npoBogamu Ha omope: 0.8 m;
Bpems ucnonb3oBanus Hanbobeil Harpy3ku: 4200 u;
Jlnuna ygacTkoB cetu: [, =1.6 km; [, =2 xm; [; =1 xm;
Harpyska cetn: S, =2.0+ j1.7 MBA; S, =2.2+ 0.8 MBA; S, =1.0+ 0.7 MBA;

CroumMocTb noTepsHHON 3nekTposHepruu: 1.50 py6./kBr-u.

5. YnpaBJ/ieHue pe;xuMaMu 3JIeKTPOIHEPTreTHYECKUX CHCTEM

1. Typ6oreneparop tuma T-12-2V3 ummeer ciemyronme TEeXHUYECKHE XapaKTEPHCTUKU:
Phyom =12MBT, coseyom =0,8, Upyoy =10,5kB, X4 =2,07 otn.en. IlocTpouTs BEKTOPHYIO
JUuarpaMMmy TeHepaTtopa I HOPMAJIbHOTO peXruMa paboThl ¢ Y4ETOM TOTO, YTO OH SIBIIACTCS
HESIBHOIIOJIIOCHBIM W BBIIAET AaKTUBHYKO MOIIHOCTH 7 MBT u peaktuBHyro 5 MBap.
®dakTHUECKOe HaNpsDKEHNE Ha BEIBOJAX OOMOTKH cTaTopa reHeparopa cocrtasisier 10 kB.

2. Cunxponnsiii neuratens tuna CT/II-1250-2YXJI3 umMeeT clenyrolue TEeXHUYECKHE
XapakTepucTuku:  Pyoy =1250kBT,  COS@poy =09, Upyow =10xB, Xy =1,9otn.en.
[TocTpouTh BEKTOPHYIO AUArpamMmy JBUTATelNs IS HOPMAaJIbHOTO pexuMa padOThl C Y4eTOM
TOTO, YTO OH SBJISICTCS HESBHOIIOJIOCHBIM M TOTpeOisieT akTuBHYO MoiHOcTh 800 kBT m
peaktuBHy0 500 xkBap. ®akTtuueckoe HampspKeHHE Ha BBIBOJAX OOMOTKHM CTaTtopa JBUTATeNs
cocrasisieT 10 xB.
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3. Jlns mampaBieHHOTO Tpada SICKTPUUECKON CETH, MOKa3aHHOTO Ha pHC.3, BBIICIHUTH

JIEPEBO M XOPIbl, IPOHYMEPOBATh BETBU, COCTABUTHh MaTpuIlbl M, N, Yy (mocnenHsist — B o01IEM

BUJIC).
a b c
e f
Y ,)
g “h
Puc. 3

4. Jlna cxembl, MOKa3aHHOW Ha pUC. 4, COCTaBUTH y3JI0BOE YpPaBHEHHE C MCIOJIb30BAHUEM
MaTpHUILIbI y3J0BbIX IpoBoauMocTeil. HomunansHoe Hanpsbkenue cetu — 110 kB. DJIC Berseit
MIPUHSATH PAaBHBIMHU HYJTIO.

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 Ilepeuensv pexomendyemoii rumepamypul 011 ROO2OMOBKU K 20CY0APCMEEHHOMY
IK3AMeHy

1. Jlorynoga O. C. Teopus u mpakTuka 00pabOTKH SKCIIEPUMEHTAIbHBIX JaHHbIX Ha DBM
: yueOHoe mocobue / O. C. Jlorynosa, E. A. Unbpuna, B. B. ITaBnos ; MI'TY, kad. BTullM. -
MarsnuToropck, 2011. - 294 c. : HIL., TalII. - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/2223. - TekcT : HEMOCPEACTBEHHBIH. -
nata obpamienus: 25.12.2025.

2. JlorynoBa O. C. OcHOBHBIE dTanbl pa3pabOTKH HayYHBIX cTaTel : yaeOHoe mocobue / O.
C. Jlorynoga, E. A. Unpuna ; MI'TY. - Maraurtoropck : MI'TVY, 2017. - 1 a51eKTpOH. ONT. JUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/20656. - Tekcr :
AIIEKTPOHHBIN. - 1aTa oOpatenus: 25.12.2025.

3. Bompockl ympaBieHHs] SKCIUTyaTallMOHHBIMH PEKUMaMH  HPOMBIIIJICHHBIX CHUCTEM

AIIEKTPOCHAOKEHHS ¢ COOCTBEHHBIMH HCTOYHUKAMH 3JIEKTPUYECKON dSHEPTruu : MoHorpadus / A.
B. Manadees, A. B. BapranoBa, E. A. IlanoBa, O. B. T'azuzoBa ; A. B. Manadeen, A. B.
BapranoBa, E. A. IlanoBa, I'a3uzoBa ; MarHuTOropckuii roc. TexHudeckuii yH-T um. [. W.
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 : 3JIeKTpOHHBIN. - 1aTa oOpamenus: 25.12.2025.
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https://host.megaprolib.net/MP0109/Download/MObject/2223
https://host.megaprolib.net/MP0109/Download/MObject/20656
https://host.megaprolib.net/MP0109/Download/MObject/2683

4. HoBocenmoB H. A. AHamuM3 ToKaszarelneld KadecTBa  DJICKTPOIHEPTHH  TPH
IIPOEKTUPOBAHUMU CHUCTEM DJIEKTPOCHAOXKEHMSI JYIOBBIX CTAJICIUIaBMWIIBHBIX II€4eld Maloi
MortHocTH : MoHorpadus / H. A. HoBocenos, A. A. Hukomnaes, I'. I1. Kopauios ; MI'TY. - [2-e
U3, MoAroT. no ned. usg. 2014 r.]. - Marauroropck : MI'TY, 2017. - 1 351eKTpOH. ONT. JUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/20743. - TekcrT :
3JICKTPOHHBIN. - 1aTa obpameHus: 25.12.2025.

5. KopamnoB I'. II. Ananu3 mokaszaTeneil KadecTBa OJJICKTPOIHEPTMHM B CHCTEMax
AIEKTPOCHAOKEHUSI KPYIHBIX METATyPrHUYECKUX MpeAnpusatuil : ydeOnoe mocodbue / I'. IL
Kopuuios, A. A. Huxonaes, A. B. Manodees. - Marautoropck : MI'TY, 2012. - 1 snektpoH.
ont. auck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/56. -
TeKcT : 3neKTPOHHBIN. - 1aTa oOpamenus: 25.12.2025.

6. Mamajgee A. B. IlporpammHoe oOecriedyeHHE CHCTEM AJICKTPOCHAOKECHHUS.
HccnenoBanre M MOJCITUPOBAHUE CHUCTEM JJICKTpOCHaOXKeHUs : 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. - Tekcr :
3JICKTPOHHBIN. - 1aTa oOpameHus: 25.12.2025.

7. IlanoBa E. A. Pacyer u aHanu3 yCTaHOBUBIIMXCS M TMEPEXOIHBIX PEKUMOB CHUCTEM
alekTpocHaOkeHus: : ydeOHoe mocodme / E. A. Ilanosa, O. B. Tl'azuzoBa ; MITYVY. -
Marnuroropck : MITY, 2017. - 1 oanekrpon. ont. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1827. - TekcT : 3IeKTPOHHBIH.

8. Pycuna, A.I". PeXuUMBI 3JEKTPUYECKUX CTAHIUHA M JIEKTPOIHEPTETHUECKUX CHUCTEM :

yueObHuk s By30B/ A.I. Pycuna, T.A. ®ununnoBa. — Mocksa : M3natensctBo FOpaidT,
2025. — 399c.— (Bwiciiee oOpa3oBanue). — ISBN 978-5-534-04370-9. — Tekcr
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/562755 (nata obpamenus: 25.12.2025).
9. DJEKTPOIHEPreTUYCCKHE CHCTEMbl. BCEpeKUMHBIAH ~ MOACTUPYIOIIUN  KOMIDIEKC

peaIbHOrO BPEMEHHU : y4yeOHHMK MJii BY30B/ OTBETCTBEHHBIH penakrop M. B. AnnpeeB. —
Mocksa : UznatensctBo FOpaiit, 2025. — 115 ¢. — (Bricmiee ob6pazoBanue). — ISBN 978-5-
534-10916-0. — Tekct : anexTpoHHsI // O6pa3oBarensHas iardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/563910 (mata obpamienus: 25.12.2025).

10. JIpikuH, A. B. DIeKTpodHEpreTH4YecKre CHCTEMbl U CETH : yYeOHUK /s BY30B /
A. B.JIpikun. —  MockBa:  M3patensctBo  IOpaiit, 2025.— 360c.—  (Beicuee
oOpaszoBanue). — ISBN 978-5-534-04321-1. — Tekcrt : snexkrpoHHbId // OOpazoBaTenbHas
miatpopma IOpaiit [caiitr]. — URL: https://urait.ru/bcode/561003  (mara oOpameHus:
25.12.2025).

11. bapromometi, II. . DnekrposHepretrka: uHOOpPMAIMOHHOE  OOECIICUCHHE

cucteM ympasieHus ;. yueOHuk mis By3oB / [1. U. bapronomeii, B. A. Tamunun ; moa HayqHOU
penakmueir A. A. CyBopoBa. — Mocksa : MUznatensctBo Opaiit, 2025. — 109 ¢. — (Bricmiee
obpaszoBanue). — ISBN 978-5-534-10914-6. — Texkct : snexkrpoHHbId // OOpazoBaTenbHas

mwiatpopma  FOpaiir  [caiit]. —  URL: https://urait.ru/bcode/562917 (nata  oOpamieHus:
25.12.2025).
12. ['azuzoBa O. B. YCTOWYMBOCTH CHUCTEM 3JEKTpPOCHAOXKEHUs : yuyeOHOoe mocobue

[mg By30B] / O. B. I'azuzosa, FO. H. Kongpamosa ; MarHuToropckuit roc. TEXHU4ECKUA YH-T
uM. I'. K. HocoBa. - Maraurtoropck : MI'TY um. I'. . Hocosa, 2023. - 1 CD-ROM. - 3armn. ¢
Uty 9kpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/21492. - ISBN
978-5-9967-2721-6. - TekcT : ANEKTPOHHBIN. - nata oOpamieHus: 25.12.2025.
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13. Huxomaea, C. U. Cucrembl BO30YXICHHS CHHXPOHHBIX T€HEPATOPOB : ydeOHOE
nocobue mno aucuuiuinHe «CHCTeMHas aBTOMAaTMKa M pelieiiHas 3aluTa» JUisli MarucTpos,
oOyuaromuxcs 1o HanpasieHUIo NoAroToBkU 13.04.02 «OnekTposHepreTuka U 3JIeKTPOTEXHUKA
/ C. N. Huxonaesa - Bonrorpan : ®I'bOY BO Bonrorpanckmii 'AY, 2019. - 72¢. - Tekcr :
anekTponHbii. - URL: https://znanium.com/catalog/product/1087890  (mata oOparueHus:
25.12.2025). — PexxuM 0CTYyIA: 1O MOAIHKCKE.

14. Xpymes, I0. B. DnekrposHepreTHYecKue CUCTEMbI U CETH. DIEKTPOMEXaHUUECKHE

nepexoiHbIe nporecchl : yueOHuk st By3oB / HO. B. Xpymes, K. U. 3anmogosuukos, A. IO.
FOmkoB. — MockBa : U3marensctBo FOpaiit, 2025. — 153 c. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-02713-6. — Texkcrt : snextponHslid // Obpa3oBarenbHas miatdopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/561292 (nata oopamenwus: 25.12.2025).

15. TasuzoBa O. B. VYmnpaiaenue pexuMamMu 3JIEKTPOIHEPTrETUUECKUX CHUCTEM.

MareMaTHueckoe W TPOTrpaMMHOE OOECIIEYeHHE AHUCIETUYEPCKOTO YIPaBICHUS OOBEKTaMHU
JMeKTpOdHepreTukn : ydebnoe mocodbue / O. B. T'azuzoBa, A. B. Manadeer ; MITVY. -
Maruautoropck : MITY, 2015. - 1 osmektpon. ont. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/543. - TekcT : 3JIEKTPOHHBIH. - Jara
obparmenus: 25.12.2025.

16. AmnanmnueBa, C. C. DJNEKTpOIHEPreTUYECKHE CUCTEMBI U CETH: MOJEIN Pa3BUTHSA :
yueOHuk st By3oB / C. C. AmanmueBa, II. E. Mesennes, A. JI. MbBuH ; moj HayIHOU
penakuweii 1. Y. bapronomes. — Mocksa : U3narensctBo FOpaiirt, 2025. — 148 ¢. — (Briciiee
obpazoBanmue). — ISBN 978-5-534-07671-4. — Texct : anmexTpoHHBIH // OOpa3zoBarenbHas
wiatpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/565058  (mara oOpamieHus:
25.12.2025).

17. TasmzoBa O. B. CneuuanbHble BOINPOCHl 3eKTpocHaOxkeHus. Y. 2 : ydeOHOe
nocobue [ans By3oB] / O. B. TI'azuzoma, 0. H. KongpamoBa ; Marauroropckuii roc.
TexHnyeckuit yH-T uM. I'. M. HocoBa. - Maraurtoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-
ROM. - 3ar. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2413. - ISBN 978-5-9967-15634-0. -
TekcT : 3NMeKTpOHHBIN. - 1aTa oOpamenus: 25.12.2025.

18. BapranoBa A. B. TexXHHKO-J)KOHOMHYECKHE pPACUYCTBl B JJICKTPOIHEPTCTHKE
yuebHoe nocobue / A. B. Bapranosa ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 snexTpoH.
onTt. muck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/559. -
TekcT : aneKTpoHHBIH. - 1aTa oOpamenus: 25.12.2025.

19. Kypnan «BectHHK IOVYpI'Y. Cepus «OHepreTuka» - URL:
https://www.powervestniksusu.ru/index.php/PVS (aara oopamienus: 25.12.2025).
20. Kypnan  «DNeKTpOTEXHMYECKHME  CHUCTeMbl M Kommuiekce» -  URL:

http://esik.magtu.ru/ru/ (nata obpamenus: 25.12.2025).
21. Kypman  «BectHuk  VIBaHOBCKOrO  TOCYIapCTBEHHOIO  JHEPreTHYECKOTO
yauBepcurtetay - URL: http://vestnik.ispu.ru/ (mata odpamienus: 25.12.2025).

2.1.4 Pekomenoauuu o0y4aomumca no n0020moeKe K 20cy0apcmeeHHoMYy IK3AMEHY
[ToAroToBKa K YCTHOMY OTBETY
Bo Bpemst mOATOTOBKY K YCTHOMY OTBETY PEKOMEHYeTCs 3apaHee MPOolyMaTh CTPYKTYPY

orBeta. OTBET JIOJKEH COCTOSITh U3 BCTYIUICHHSI, OCHOBHOW YacTH U 3akioueHus. Ha nepByto u
MOCJIETHIOK0 YaCTH JOJDKHO YUTH 0K0i0 20% BpeMeHM, Ha OCHOBHYIO 4acThb - okoso 60%. B
Hayaje OTBeTa HEOoOXOJMMO IMpHUBJIeYb BHUMaHHE »HKk3ameHaropa. Crenyer mnapod ¢pa3
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0003HaUNTh, 0 Y€M OOydaroIMiics cobupaercs ToBOpUTh. OCHOBHAS YacTh BCET/a IMOCBSIICHA
KOHKpeTHOU mpobineme. Ee crieayer packpbITh 0oJiee MOJHO U PACCMOTPETHh BOMPOC C Pa3HBIX
ctopoH. He crienyer roBoputh cinoxHo. CHauana JOKHA MPO3BYUYaATh KIIOUeBas gpasa, 3aTeM -
apI‘YMeHTBI " TIOSICHCHMUSA. HaI[O 6BITB HaCTpOCHHBIM Ha TO, 4TO HpCHOI[aBaTeJIB MOXXET 3a1aTb
BONIPOC M HE COUTHCS OT HEOXKHJIAHHOCTU. YAAYHBIA TUANOT C MPErojaBaTelieM MOKA3hIBACT
00ydJaromerocs ¢ Jydiield CTOPOHBI M MOBBIIIAET IIIAHCHI HA XOPOIIYI0 OTMETKY. B 3akimroueHun
MOXXHO HCIIOJIb30BaTh 0000IIaroNMe KOHCTPYKIUU. [IpU YCTHOM OTBETE PEKOMEHIYEeTCs
n30eraTh PEUYEBBIX MITAMIIOB, IIAOJOHHBIX BBIPAXKCHHH, CIICHTOBBIX U MOJIOJICKHBIX CIIOB. Takke
HE ceayeT yHnoTpeOsaTh B pa3roBOPE CJIOBA, CMBICI KOTOPBIX 00YyYaroluIuiics HE TOYHO 3HAeT.
YBepeHHOCTh B ce0e MOMOXKET cOOpaThCsi B TPYIHOW CHUTYyalluH, MCIIOJIB30BaTh MOJATOTOBKY U
CBOM 3HaHUS, TOOUTHCS ycIexa.
PaGota ¢ yueOHOH tuTepaTypoii (KOHCIIEKTOM)

[Ipu pabote ¢ nuTeparypoil (KOHCIEKTOM) IIPU NOJArOTOBKE K IK3aMEHY OOCIIatoIIeMyCs
PEKOMEHIyeTCsl:

1. IToaroToBUTH HEOOXOIUMYIO UH(POPMAILIMOHHO-CIIPABOUHYIO (CIOBApH, CIIPABOUYHUKH )
U PEKOMEH/IOBAaHHYIO HAayYHO-METOAMYECKYIO NUTeparypy (yueOHUKH, ydeOHble MOCOOUs) As
MOJTyYEHUS UCUEPIBIBAIOIINX CBEICHUHN MO KAXKIOMY 9K3aMEHAI[MIOHHOMY BOIIPOCY.

2. YTOYHUTH HAJIWYUE COJIEp)KaHUS W O0BEM MaTepualia B JCKUMUSIX U ydeOHOU
JUTEpaType ISl paCKpPBITHS BOIIPOCA.

3. JIonmoJHUTH KOHCIEKTHI HEJIOCTArOIICH MHPOpPMAIUEH MO0 OTAEIbHBIM acleKTaMm, 0e3
KOTOPBIX HEBO3MOXKEH TIOJIHBIA OTBET.

OcHoBHbIE BUIBI CUCTEMATU3UPOBAHHON 3aMUCH TIPOYUTAHHOTO:

— AHHOTHUPOBAHHUC — IMPCACIIBHO KpaTKOC CBA3HOC OIIMCAaHUC HpOCMOTpCHHOﬁ N
HquHTaHHOﬁ KHUTHU (CTaTLI/I), €C COACpKaHUsA, HCTOYHUKOB, XapaKTCpa U HA3HAYCHUS,
— IUIaHUPOBAHUEC — KpaTKad JIOTHYCCKasA OpraHu3alusad TEKCTa, pacKpbIBAromias

COJIEp’KaHUE U CTPYKTYPY U3Y4aeMOIo MaTepuana;

— TE3UPOBAHHE — JIAKOHWYHOE BOCIPOM3BE/IEHUE OCHOBHBIX YTBEPXJACHUU aBTOpa 0€3
MpUBJICYEHHS (PAaKTUUYECKOI0 MaTepuraa,

— OUTHPOBAHUC — MOOCJIOBHOC BBIIMUMCBIBAHHUE M3 TCKCTAa BBIACPIKCK, H3BJ'I€‘-ICHPII>1,
HauboJee CyIEeCTBEHHO OTPaXXaroUX Ty WIM UHYIO MBICIb aBTOPA;

— KOHCIIEKTHMPOBaHME — KpaTKO€ M IOCIEAO0BATEIbHOE H3JI0KEHUE COAEPIKAHUSA
IIPOYUTAHHOTO.

4. PacnipesienuTh BeCh MaTe€pHuajl Ha YaCTH C YYETOM HX CI0KHOCTH, COCTaBUTh I'paduk
MOJATOTOBKH K DK3aMEHY.

5. BaumarensHO MpoYnuTaTh MaT€prail KOHCIICKTA, yqe6HI/H<a HIIX JpYyroro MCTOYHHUKaA
uH(pOpMallK, C LEeIbl0 YTOYHEHUH OTAENbHBIX MOJIOKEHUH, CTPYKTYpUpOBaHUsS MH(pOpMaluy,
JIOTIOJTHEHUS pabounX 3amrce.

8. IloBTOpHO MpoUUTaTH COAEpIKAHUE BOIPOCA, MPOITYCKas WM OErjo mpocMaTpuBas Te
YacTH MaTepuala, KOTopble ObUIM YCBOEGHBI Ha MPEAbLIYILEM 3Talle.

9. IlpounTats enie pa3 MaTepuasn ¢ YCTAHOBKOW Ha 3allOMMHAHME. 3allOMUHATh CIEAYET
HE TEeKCT, a €ro CMBICT U €ro JOruky. B mepByio oyepenb HEOOXOIUMO 3alIOMHUTH TEPMHUHBI,
OCHOBHBIE OIPEACICHUS, IOHATHUS, 3aKOHBI, INPUHIUIBI, AKCHOMBI, CBOWCTBAa M3y4acMbIX
MponeccoB n 5[BJ'I€HI/II71, OCHOBHBIC BJIUSIOIIINEC (1)aKTOpI)I, nX B3anMOCBs3H. Ilone3HO COCTaBIATH
OTIOPHBIE KOHCTIEKTHI.

10. MHOTOKpaTHOE MTOBTOPEHHE MaTepralia C MOCTENEHHBIM «C)KUMAaHHEM» €0 B 00beme
CIOCOOCTBYET XOPOIIEMY YCBOEHHUIO U 3alIOMUHAHUIO.
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11. B nocnenuuii n1eHb NOATOTOBKU K AK3aMEHY CJIEIYET MPOTOBOPUTH KPATKUE OTBETHI
Ha BCE BOIIPOCHI, @ Ha T€X, KOTOPBIE BHI3BIBAIOT COMHEHUS, OCTAHOBHUTECH Oo0Jiee MoAPOOHO.

3. IlopsA10K MOATOTOBKH M 3AIIMThI BBIILYCKHON KBATH(UKAIIMOHHOH padoThI

BeinonHeHue M 3amuTa BBITYCKHOM KBaM(PUKALIMOHHOW pPabOThHI ABIAETCS OLHOU M3
(G opM rocy1apcTBEHHON UTOrOBOM aTTeCTalUH.

[Ipu BBIONHEHUU BBIMYCKHON KBaJM(UKAIIMOHHOW pabOThI, 00yYaromuecs IOJKHBI
[I0Ka3aTh CBOM 3HAHUSI, YMEHUS U HaBBIKM CAMOCTOSITENIbHO pELIaTh HA COBPEMEHHOM YPOBHE
3a1a4u cBOed MpodecCHOHANBHON NeSITEIbHOCTH, IPO(PECCHOHANTBHO U3JIaraTh CIEHUAIBHYIO
UH(OPMAINIO, HAYYHO apryMEHTHPOBATH U 3AIIHIIATH CBOIO TOUKY 3PCHHS.

OOyuarouiyii, BEIIOIHAIONUI BBITYCKHYIO KBATU(PUKALMOHHYIO paboTy JAOJKEH MOKa3aTh
CBOIO CIIOCOOHOCTh U YMEHHUE:

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

— CTaBUTh IL€JIM HUCCIIEAOBAaHMs M OINpeleNaTh 3aJauyd, HeoOXOAMMBIE JUIl HX
JOCTHUKEHHUS;

— aHaNIM3UpOBaTh M 0000IIAaTh TEOPETUUYECKUH M SMIMPUYECKUH MaTepuasl MO TeMe
UCCJIEIOBAHMs], BBISIBIISITh IPOTUBOPEUHS, J€JIaTh BBIBOIBL;

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

— JleNaTh 3aKJI0YEeHUe 10 TeMe MCCIIeOBaHus, 0003HaYaTh MEpCleKTUBbl JajlbHEeHIero
U3y4YEHHsI UCCIIEAYEMOI0 BOIIPOCa;

— 0(opMIIATE PabOTy B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSAMH.

— opMupoBaTh LE€AM HpOeKTa (MPOrpaMMbl), KPUTEPUM U I1OKA3ATENIU JIOCTUIKECHUS
1eJel, CTPOUTh CTPYKTYPbI UX B3aUMOCBS3€H, BBISBIATh IPUOPUTETHI PELLICHUS 3a7a4;

— pa3pabarbiBaTh 00OOILIEHHBIE BapUaHTHl pELIEHUS MpoOJeM, aHATU3UPOBaTh 3TH
BapHaHThl, NMPOTHO3UPOBATh MOCJIEICTBUSA, HAXOAUTb KOMIPOMHUCCHBIE PELICHHUS B YCIOBUSAX
MHOTOKPUTEPUAIBHOCTH U HEONIPEAEIEHHOCTH, TUIAHUPOBATh PEATU3aLIMI0 IPOEKTa;

— OLIEHUBATh TEXHUKO-IKOHOMUYECKYIO 3()(PEKTUBHOCTH MPUHUMAEMBIX PEILICHUN;

— pa3pabaTbiBaTh HOPMBI BBIPAOOTKHM, TEXHOJOTMUECKUX HOPMATHBOB Ha pacxoj
MaTepHajoB, 3aroTOBOK, TOIUIMBA U  JJIEKTPOIHEPIHH, BbIOMpaTh 00OpyAOBaHHE U
TEXHOJIOTHYECKYIO0 OCHACTKY;

— OLICHMBAaTh  JKOHOMMYECKYI0  A(P(PEKTUBHOCTh  TEXHOJOTMYECKUX  IPOLECCOB,
MHHOBAIIMOHHO-TEXHOJIOTMUECKUX PUCKOB IIPU BHEIPEHUH HOBBIX TEXHUKU U TEXHOJIOTUH;

— MCCleIoBaTh IPUYUHBI Opaka B IPOU3BOJCTBE U pa3padaThIBaTh MPEJIOKEHUS 10 €ro
MPEYNPEXICHUIO U YCTPAaHEHHUIO;

— pa3pabatbIBaTh MEPOIPUITUS 110 3()PEKTUBHOMY HCIIOIH30BAHUIO IHEPTHH U CHIPBS;

—BBIOMpaTh METOJABl M  CHOCOOBI OOecmeueHHs OSKOJIOTHYECKOH Oe30macHOCTH
IIPOU3BO/ICTBA;

— aHAIM3MPOBAaTh  COCTOSHME M JMHAMHUKY TIOKa3aTeleld KauecTBa OOBEKTOB
JeSITEILHOCTH € MCII0JIb30BaHHEM HEOOXOIUMBIX METOJIOB U CPE/ICTB UCCIIEIOBaHMIA;

— co3/laBaTh MaTeMmMaTHueckue M (u3mdeckue Mojenu OOBEeKTOB MpodhecCHOHATBLHOM
JeSITEIbHOCTH;

— pa3pabaTtbIBaTh IUIaHbI, IPOrPaMMbI U METOJIMKH ITPOBEICHUS UCCIIEJOBAHMUI;

— aHAIM3MPOBATh PE3YyNbTAThl, CHUHTE3, 3HAHUE IIPOLIECCOB OOECHEYEHUs: KadyecTna,
UCTIBITAHUHN U CepPTU(DUKAIINH C TIPUMEHEHUEM NPOOJIEMHO-OPUEHTHPOBAHHBIX METOJIOB;

— OPraHM30BbIBaTH W Yy4acTBOBAaTb B  IPOBEIEHMHM  MOHTaXa U  HaJlaJKH
AIIEKTPOIHEPTETUUECKOTO U AIIEKTPOTEXHHUUECKOT0 000pyIOBAHUS;
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— OPTaHU30BBIBATh IPUEMKY U OCBOCHHE BBOJAHMMOIO DJIEKTPOIHEPTETHYECKOTO H
ANIEKTPOTEXHUUECKOT0 000pYI0BaHMUS;

— OpraHu30BbIBATH  JKCIUIyaTallUI0 M PEMOHT  DJIEKTPOIHEPIeTHYECKOro U
ANIEKTPOTEXHUUECKOT0 000pYI0BaHHUS;

— BBINOJHATH (DYHKIMU TPENoaBaTeNs IpU pealn3anuu 00pa3oBaTeIbHBIX IPOrpaMM B
y4eOHBIX 3aBEJICHUAX BBICILIETO U CPEIHEr0 NPOPECCHOHATBLHOIO 00pa30BaHMsL.

3.1 IloaAroToBUTENbHBII 3TANl BHINOJHEHNS] BHITYCKHOH KBAJIN(UKAITUOHHOI padoThI
3.1.1 Boioop membl 6bInyCKHOU KEANUPUKAYUOHHOU PADON b

OOyuaronuiics caMOCTOATEIbHO BBIOMpAET TEMY M3 PEKOMEHJyeMOro IEepeuHs TeM
BKP, mnpencraBiennoro B mnpuioxkeHun 1. OOydvaromuiics (HECKOJIBKO O00ydarommxcs,
BemmosiHstonx BKP coBMmecTHO), 10 MHUChMEHHOMY 3asBJICHHIO, UMEET IPABO IMPEIIOKHUTh
CBOIO TEMY IS BBITYCKHOW KBaTM(UKAIMOHHOW pabOThI, B cilydac e¢ OOOCHOBAHHOCTH U
1enecoo0pa3sHOCTH ee pa3paboTKH I MPAKTHYECKOTO NPUMEHEHUS B COOTBETCTBYIOIICH
o0nacti mpoecCUOHATBHON NESTEIbHOCTH WM HA KOHKPETHOM 00BbeKTe MpodecCHOHaTIbHON
nesrenbHocTH. YTBepxaeHue TeM BKP u HazHaueHue pykoBoauTeNs yTBEpKAAETCs IPUKA30M
110 YHUBEPCUTETY.

3.1.2 @ynkyuu pykoeooumensn 6blnyCKHOU KeAIUPUKAUYUOHHOU padombl

JIJ1st TOITOTOBKY BBIMYCKHOM KBaIM(UKAIIMOHHOM pabOThl 00yJaroleMycsi Ha3Ha4yaeTcs
PYKOBOAMTENb U, TP HEOOXOAUMOCTH, KOHCYJIHTAHTHI.

PykoBogutens BKP momoraer oOyuatomemycss chopMylupoBaTh OOBEKT, MpeIMeT
UCCIICIOBAHMsSI, BBIIBUTh €ro akKTyaJlbHOCTb, HAay4yHYIO HOBH3HY, pa3paboTaTh IUIaH
HCCJIEIOBAHMSI; B Ipoliecce paboThl MPOBOJUT CUCTEMATUYECKUE KOHCYIIbTALIUH.

[ToaroroBka BKP oOy4arorumcst 1 oT4eT nepes; pyKOBOAUTEIIEM PEaTu3yeTcs COTIacHO
KasieHaapHomy rpaduky padotsl. Kanennapusiii rpadux paboThl 00y4daromerocsi COCTaBIsIeTCs
Ha BECb NNEPUO BBIITOJTHCHUA BKP ¢ YKa3zaHuEM O4YCPCAHOCTHU BBINTOJIHCHUSA OTACIBbHBIX 3TAIllOB
¥ CPOKOB OTYETHOCTH T10 BBITIOJIHEHUIO pa0OTHI TIEPE PYKOBOAUTEIIEM.

3.2 TpeGoBaHus K BBIIYCKHON KBAJIH(HUKAIUMOHHOM padoTe

[Ipy  1OArOTOBKE  BBIMYCKHOM  KBaIM(UKAIMOHHOM  paboThl  oOywarouuiics
PYKOBOJCTBYETCS METOJWYECKUMHU yKa3zaHUsMHU «BpimyckHas kBaindukaiuoHHas paboTa.
[TonroroBka, odopmienue u 3ammra [Tekcr]: Mertoaudeckue yka3zaHus JUIsl CTYICHTOB
HanpasyieHus noarotoBku 13.03.02 n 13.04.02 «3OnekTposHEPreTHKA U JIEKTPOTEXHUKA» BCEX
dopm oOyuenus / U.A. Jlyouna, E.A. IlanoBa, A.H. IllemetoB. — Maruutoropck: M3a-Bo
Marnurtoropck.roc. Texs. yH-ta uM. ['.11. Hocosa, 2016. — 60 c.» 1 10KajbHBIM HOPMaTUBHBIM
aktoM yHuBepcutera CMK-O-CMITVY-36-20 Brinycknas kBaiu¢uKkaiuoHHas palora:
CTPYKTYpa, cojiepKaHue, 001I1e MpaBUiia BBIMOJIHEHUS U O(OPMIICHUS.

3.3 llopsinok 3a1IUTHI BHINYCKHOMH KBAJIN(PHUKANMOHHOI padoThl

3akoHUeHHas BBIMYCKHAs KBalW(UKAIMOHHAs padoTa JOKHA MPOUTH TMPOIERypy
HOPMOKOHTPOJIS, BKJIIOYasi MPOBEPKY Ha 0OO0bEM 3aMMCTBOBAHMIA, a 3aTeM MpeCTaBleHa
pYKOBOAMTENO st OGOpMIIEHUS MHUCbMEHHOro otT3biBa. llocine odopmieHus oOT3bIBa
pykoBonutenss BKP HampaBnsiercs Ha peneHsuio. PelieH3eHT OLEHMBAET 3HAYMMOCTH
MOJIYYEHHBIX PE3yJbTaTOB, aHAIM3UPYET MMEIoIIuecs B paboTe HEAOCTaTKH, XapaKTepHU3yeT
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KauyecTBO e¢ O(OPMIICHHS WM H3JIOKCHHS, NaeT 3aKII0YeHHE (PEIEeH3HI0) O COOTBETCTBUU
paboThI IPEIBABISIEMBIM TPEOOBAHUSAM B TUCHbMEHHOM BUJIC.

Breimycknas kBanmugukanpoHHas pa0oTa, NOAMNHMCAHHAs 3aBEAYIOMIMM Kadeapoid,
UMEIOINAsl PEIICH3HUIO U OT3BIB PYKOBOAMTENS PAOOTHI, TOMYCKAeTCA K 3alUTE U MeperacTcs B
rOCy/IapCTBEHHYIO SK3aMEHALIMOHHYIO KOMUCCHUIO HE MO3HEE, YEM 3a 2 KaJIEHAAPHBIX JHS 10
JaThl 3allUThl, TakXke paboTa pa3MemlaeTcss B JJIEKTPOHHO-OMOIMOTEYHONW CHUCTEME
YHUBEPCUTETA.

OObsiBIeHHE O 3alllMTe BBIMTYCKHBIX PaOOT BbIBEIIMBAaeTCA Ha Kadeape 3a HEeCKOIbKO
IHEN JI0 3aIUTEL.

3amuTa BBIMYCKHOW KBATM(HUKAIIMOHHON pPabOTHl MPOBOAUTCS HAa  3aceIaHHH
rOCYJapCTBEHHON HK3aMEHAIIMOHHON KOMHMCCHMH M SBJISETCS MyOnMMyHOW. 3ammra OJHOU
BBIITYCKHOU paOOTHI He 00/1dicHa npesviuiams 30 munym.

st coobmienust oOyyvaroemycs npenocrasisiercs He donee 10 munym. CooOiieHue 1o
conepxanuto BKP compoBoknaercs HeoOXoAMMBIMU TpaUueCKUMU MaTepuanaMu W/WiH
mpe3eHTanuel ¢ pasznarounbiM MartepuanoMm s wieHoB ['OK. B I'DK moryr ObITh
MPEJCTABIICHbl TAKXXE JIPYTHe MaTepHalbl, XapaKTEPU3YIOIIME HAYYHYIO M MPAKTUYECKYIO
LEeHHOCTh BbloJHEHHOW BKP — meuarnslie cTtaThu ¢ yyacTueMm BblllyCKHUKa 1o Teme BKP,
JIOKYMEHTBI, YKa3blBaollue Ha mpaktuyeckoe npumenenne BKP, waxetsl, oOpa3ibl
MaTEepHUAJIOB, U3JEIUN U T.II.

B cBoeMm BeIcTyIUIEHHH 00y4arOLIUICS T0KEH OTPa3UTh:

— coJieprKaHue NMpoOIeMbl U aKTyaJIbHOCTb UCCIIEI0OBAHUS;

— 1eJb ¥ 33J]a4M HCCIIEJOBAHUS;

— OOBEKT M MPEAMET UCCIICIOBAHMUS,

— METOJIMKY CBOETO MCCIIE/IOBAHNUS;

— MOJIyYEHHBIE TEOPETUUECKUE U MPAKTUUECKUE PE3YJIBTATHI UCCIIEI0BAHMUS;

— BBIBOJIbI U 3aKJIFOYEHUE.

B BbICTYyIIIEHUM MODKHBI OBITH YETKO OOO3HAYEHBI PE3YNbTAaThl, MOJTYYEHHBIE B XOJ€
WCCJIC/IOBAHMS, OTMEUEHa TeOopeTHYecKass ¢ TMPAKTHYECKas IEHHOCTh IMOJYYEHHBIX
pe3yNbTaToB.

[To oxoH4YaHWU BBICTYIUICHHUS BBITYCKHHMKY 3aJIal0TCSI BOIIPOCHI 1O TEME €ro padoThl.
Bormpocsl MOTyT 3a/1aBaTh BCe NPUCYTCTBYIOLIME. Bce BOPOCH! MPOTOKOIUPYIOTCS.

3aTeM  CJIOBO  MPEJOCTABISIETCS HAyYHOMY  PYKOBOJWTENIO, KOTOPBIM  J1aeT
XapaKTepUCTUKY paboThl. Ilpu OTCYTCTBHHM PYKOBOIUTENS OT3BIB 3aUWTHIBACTCS OJHUM U3
yiienoB ['OK.

[Tocne 3TOro BBICTYMAET PELIEH3EHT WM PEIIEH3US 3aUMTHIBAECTCS OJHUM U3 uieHOB [ OK.

3acinymaB OoQUIIMATBLHYIO PEIEH3UI0 CBOCH paldOThI, CTYIEHT JOJDKEH OTBETHUTH Ha
BOIPOCHI U 3aMEYaHUs PEIIeH3EHTA.

3arem mnpencenarens ['DOK mpocuT NPHCYTCTBYIOIIMX BBICTYNHTh, II0 CYIIECTBY,
BBIMYCKHOM  KBaIM(UKAIIMOHHOW  paboThl.  BBICTymiIeHHs  4YI€HOB  KOMHCCUU U
MPUCYTCTBYIONIMX Ha 3amuTe (10 2-3 MUH. Ha OJHOTO BBICTYIAIOIIET0) B MOPSAKE CBOOOIHON
TUCKyCCMM W OOMEHa MHEHHUSMHU HeE SBISAIOTCS O00S3aTeNbHBIM JJIEMEHTOM IPOLETYPHI,
MO3TOMY, B CIIydae OTCYTCTBHS JKEJAIOIINX BBICTYIHUTh, OH MOXKET OBITh OIMYIIIEH.

[Tocne auckyccuu 1Mo TemMe padOThl CTYAEHT BBICTYNAET C 3aKIIOYUTEIbHBIM CIIOBOM.
OTHKa 3alluThl MPEJNUCHIBAET IMPU 3TOM BBIPA3UTh OJaroJapHOCTh PYKOBOJUTENIO U
PEIEH3CHTY 3a MpoJieJaHHy0 paboTy, a Tarke wieHam ['DK u BceM mpuCyTCTBYIOIUM 3a
BHHMaHHUE.
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3.4 KpuTepuu OlleHKH BbINYCKHO KBAJIM(PUKANMOHHOH PadoThI

PesynpraTtel  3amutel  BKP  ompemensroTcss  OleHKaMH:  «OTIUYHO»,  «XOPOIIOY,
«YIIOBJICTBOPUTEIHLHO», «HEYIOBJIECTBOPUTEIBHO» M OOBSBIISIOTCS 6 O€Hb 3aUiUmbl.

Pemenne o0 oreHke NpuUHUMAeTCs Ha 3akpeiToM 3aceqanud DK mo okoHuaHun
MpoIeAyphl 3aIUThl BCeX padOT, HAMEUYCHHBIX Ha naHHoe 3acemanue. [l omenku BKP
rocyJapCTBEHHAs HK3aMEHAIIMOHHAsA KOMHUCCHS PYKOBOJICTBYETCS CIIEIYIOIIMMU KPUTECPUSIMHU:

— aKTYaJIbHOCTb TEMBI;

— HAYYHO-TIPAKTUYECKOE 3HAUYECHUEM TEMBI;

— Ka4eCTBO BHITMIOJTHEHMsI PaOOTHI, BKIIIOUYAs IEMOHCTPAI[MOHHBIC U MPE3CHTAIMOHHBIC
MaTepHuabl;

— COJIepKaTEIBHOCTh JIOKJIaZa K OTBETOB Ha BOIIPOCHI;

— YMEHHE IPEeCTaBIATh paboTy Ha 3alIUTe, YPOBEHb PEUEBON KYJIbTYPHI.

Onenka «oTiIMyHO» (5 OamioB) BBICTABISETCS 3a INIYOOKOE PACKPBITHE TEMBbI, IOJIHOE
BBIIIOJIHEHUE TIOCTABJICHHBIX 33Ja4, JIOTUYHO U3JIOKEHHOE COJIep)KaHWe, KayeCTBEHHOE
oopmieHue paboOThl, COOTBETCTBYIOLIEE TPEOOBAHUSAM JIOKAJIBHBIX AaKTOB, BBICOKYIO
COJIepKATENBbHOCTh JIOKJIA/a U JIEMOHCTPALlMOHHOIO MaTepualla, 3a pa3BEpPHYThIE U IOJIHbIC
OTBETHI Ha BOMpochl WieHoB ['IK;

Onenka «xopomio» (4 0amna) BbICTAaBISETCS 3a IOJHOE PACKPBITUE TEMBI, XOPOIIO
npopaboTaHHOE colep:kaHue O0e3 3HAUUTENbHBIX MNPOTHBOpPEYU, B OGOpMIECHUU pPAOOTHI
UMEIOTCSl HE3HAYUTENbHbIE OTKIOHEHUS! OT TPeOOBaHMI, BHICOKYIO COAEPKATEIBbHOCTh OKIAaa
U JIEMOHCTPAllMOHHOT'O MaTepuasa, 3a HeOOJbIIIe HETOUHOCTH MIPH OTBETaX Ha BOIPOCHI YICHOB
['OK.

OreHka «ym0BJIETBOPUTENIBbHO» (3 Oasia) BBICTABISIETCS 32 HETOJIHOE PACKPBITHE TEMBI,
BBIBOZIOB M TPEMJIOKEHHM, HOCAIIMX OOIIMH XapakTtep, B OQOpMIIEHUH paboThl HMEITCA
HE3HAUUTENIbHbIE OTKIOHEHHs OT TpeOOBaHMM, OTCYTCTBHE HAIJIHOTO MPEACTaBIECHUS pabOThI
Y 3aTpYAHEHHUs [IPU OTBETaxX Ha BOmpocsl wieHoB ['OK.

OrneHka «HEYAOBIETBOPUTENBbHO» (2 Oaia) BBICTABISAETCS 3a YAaCTMYHOE PACKPBITHE
TeMbl, HEOOOCHOBAaHHbBIE BBIBO/IbI, 32 3HAYMTEIIbHBIC OTKJIOHEHHS OT TpeOOBaHUI B 0(OpMICHUN
U TIPe/ICTaBJICHUH PabOThl, KOTAa 00ydaroLiics JOMycKaeT CyleCTBEHHbIE OIMOKH MPH OTBETE
Ha Bomnpocs! yieHoB ['OK.

OneHka «Heyn0BIeTBOpUTENBbHO» (1 Oamt) BrICTaBIsAETCS 32 HEOOOCHOBAHHbIE BBIBOJIBI, 32
3HAYUTEIbHbIE OTKJIIOHEHUS OT TpeOOBaHMH B OQOPMICHMM U TMPEJICTABICHUM DPaOOTHI,
OTCYTCTBHUE HAIJIHOTO MpEACTaBICHUs pabOThl, KOrja 0OyJyaromuiicss He MOXKET OTBETUTHh Ha
Bonpocs! wieHoB ['OK.

OLeHKH  «OTJIIMYHO»,  «XOpOLIO»,  «YyIOBJIETBOPUTENIBHO»  O3HAYAIOT  YCIEIIHOE
IIPOXO0XKICHHUE TOCYAAPCTBEHHOI0 aTTECTAllMOHHOIO UCIIBITAHUS, YTO ABJISIETCS OCHOBAaHUEM IS
BbIJJaun oOydyaromeMycs JOKYMEHTa O BbICIIEM O0pa3oBaHMM M O KBaqu(uUKanuu odpasla,
YCTaHOBJIEHHOT0 MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanuu.
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[Tpunoxenue 1

IIpuMepHBbIi NepeYeHb TeM BbIMMYCKHbIX KBAJIN(PUKANUOHHBIX padoT

1. BrigBneHue JO0JIEBOT'O BKJIaJla HCTOYHHKOB IIMTaHUSA CHCTCMBI BHCKTpOCHa6)KCHI/IH
IMPOMBIIIJICHHOT'O MPCANPHUATHUA B IIOTCPHU JICKTPOSHCPIUU U UX CTOUMOCTD.

2. OnTuMHU3anys paclpeaeieHus] PeaKTHBHBIX MOIIHOCTEH B IMPOMBIIUICHHON cHCTeMe
AIIEKTPOCHAOKEHHUS C COOCTBEHHBIMH AJIEKTPOCTAHLIUSMH.

3. IlpumeHeHHE cUCTEM TENEMEXaHUKU JUIs ONTUMAIBHOIO YIPABIEHUS SHEPrOEMKUMU
00BeKTaMu (Ha IPUMEPE MOLIHBIXKOMIEHCUPYIOIIHUX YCTPOHCTB).

4. OHTI/IMI/I33,I_II/I$I CHUCTEM B036y)i(I[€HI/I$I MOIIIHBIX CCTCBBIX CUHXPOHHBIX [[BI/IFaTeJIef/'I.

5. Tlosbimenue 3¢deKTUBHOCTH (YHKIIMOHUPOBAHUS AJIEKTPOTEXHUYECKOIO MEepcoHaa
HHEProx035AHUCTBA MPOMBILIUIEHHOTO NPEAIPUATHUS.

6. Pa3paboTka aaropuTMOB aBTOMATHU3MPOBAHHOI'O BHIOOpPA U MPOBEPKHU MPOBOJHUKOB H
ANEKTPUUECKHUX aNMapaToB PaclpeIeTUTEIbHBIX YCTPONCTB MOACTAHIIHH.

7. Pazpaborka amroputmoB CAIIP cucteM oOmnepaTHBHOTO IIOCTOSHHOTO —TOKa
IIOHU3HUTEIBHOMN NIOJICTAaHLIUH.

8. AnHamu3 pEeKUMHBIX OTPaHWYCHUH i PadOThl HMCTOYHHKOB pacIpeeieHHON
reHepanuu.

9. Meroanka OIICHKM HAJEKHOCTH BHEIIHETO JJIEKTPOCHAOKEHUS pacHpeleTUuTEIbHBIX
ycTpoicTB 6-10 kB MOHU3UTEIBHBIX MTOACTAHIINH.

10. ABTOMAaTH3MpPOBAaHHOE IPOEKTUPOBAHHE CXEM 3aKPBITHIX PaCHpPECIUTEIbHBIX
ycTpoicTB 6-10 kB NOHU3UTENBHBIX MOACTaHINI HanpsbkeHnem 35-220 kB.
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