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1. O0mme moJ10:keHNs

['ocynapcTBeHHas HTOroBask aTTeCTalsl IPOBOJUTCSA FOCY1apCTBEHHBIMHU HK3aMEHAIMOH-
HBIMH KOMHCCHUSIMH B LIEJISIX ONPENIEICHUSI COOTBETCTBUS PE3yJIbTaTOB OCBOCHHS 00YUJaIOIIMMHU-
csi 00pa30BaTENIbHBIX IMPOrpaMM COOTBETCTBYIOLIMM TpeOOBaHUAM (enepaabHOro rocynap-
CTBEHHOTO 00pa30BaTEIbHOTO CTaHIApPTa.

Maructp no HanpapieHuto noArotoBku 13.04.02 DnekTposHepreTuka v 3IEeKTPOTEXHUKA
JIOJKEH OBITH TMOATOTOBIICH K PELICHUIO 337a4 MPo(hecCHOHAIBHOM AEATENbHOCTH CIEAYIOINX
TUIIOB B COOTBETCTBUU C HAIIPABICHHOCTHIO (IIpoduiieM) oOpa3oBarenbHOM nporpammsl Llud-
POBOI MEHEIPKMEHT B 3JIEKTPOIHEPTETHKE:

- HAy4YHO-MCCJIEeI0BATEIbCKHUIA;

- TICJIaTOTUYCCKHH;

- OpraHU3aLMOHHO-YIIPaBIEHYECKUH;

- IPOEKTHBIN;

- SKCIUTYaTallMOHHBIN.

B cooTtBeTcTBHY ¢ BUIaMHu U 337a4aMi IpOQeCcCHOHATBHOM JAEATEIbHOCTH BBITYCKHUK Ha
roCyJapCTBEHHON MTOTOBOM aTTECTallMUIOJDKEH IOKa3aTh COOTBETCTBYIOIMI YpOBEHb OCBOE-
HUSCIIEYIOIINX KOMIIETCHIIMMN:

- CriocoOeH OCyIECTBIIATh KPUTUUYECKUIM aHaANN3 MPOOJIEMHBIX CUTYallMil HA OCHOBE CH-
CTEMHOTO T0JIX0/1a, BhIpabaTriBaTh cTpareruto neiicreuit (YK-1);

- Crioco6eH ympaBisATh IPOEKTOM Ha BCEX 3Talax ero kuzHeHHoro nukia (YK-2);

- CriocoOeH OpraHu30BBIBATh U PYKOBOJAUTH pabOTON KOMaHIbI, BeIpaOaThIBask KOMaHJ-
HYIO CTpATeTuIo AJIs 1oCTHXKeHus noctaieHHol nenu (YK-3);

- CriocoOeH MpUMEHSTh COBPEMEHHBbIE KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YWCIIE Ha
MHOCTPaHHOM(BIX) fA3bIKE(ax), U1 aKaJleMHYECKOro M Mpo(ecCHOHANTbHOTO B3aUMOJCHCTBUS
(VK-4);

- CriocobeH aHaJIM3MPOBaTh M YUYUTHIBATh Pa3HOOOpa3ue KyJIbTyp B IPOLECCE MEKKYIIb-
TypHOro B3aumozaenctaus (YK-5);

- CriocoOeH ompeAensaTh U peain30BbIBaTh MPUOPUTETHI COOCTBEHHOW IEATENbHOCTH U
CIOCOOBI €€ COBEPILIEHCTBOBaHMS Ha OCHOBE camoolieHKH (YK-6);

- CriocobeH popMynupoBaTh LENU U 3a]laud UCCIIEOBAHUS, BBIABIATh MPUOPUTETHI pe-
HIeHUs 3a/1a4, BbIOMpaTh Kputepuu oueHku (OIK-1);

- CriocoO6eH NMpUMEHSTh COBPEMEHHbBIE METOJbl MCCIIEIOBaHMs, OLIEHUBATh U MPEJCTaB-
JSATh pe3ynbTaThl BoIONHEHHON padoTsl (OIIK-2);

- CriocoOeH caMOCTOSTENIbHO BBIIOJIHATH UCCIIEAOBAHMS, OLICHUBATh PUCK U OINPEEINIATh
Mepbl IO 00ecTIeueHNI0 Oe30MacHOCTH pa3padaTbIBA€MbIX HOBBIX TE€XHOJIOTHM, 0OBEKTOB IMPO-
deccuonanpHol AestensHocTH (I1K-1);

- Cnoco0eH K peanu3aluy pa3InyHbIX BUA0B yueOHou padoTsl (I1K-2);

- 'oroB oprann3oBbIBaTh M NPOBOJUTH IKCIEPTHU3BI CYIIECTBYIOIIUX M IpeaIaraeMblxX
MIPOEKTHO-KOHCTPYKTOPCKUX U TeXHosnornueckux pemennit (I1K-3);

- CriocobeH opraHM30BaTh paboTy 1Mo (OPMHUPOBAHUIO POTHO30B HA CTOMMOCTb U 00beM
AIIEKTPUYECKON SHEPTUH, MOKynaeMoi Ha sHepropbiHkax (I1K-4);

- CriocobeH pa3pabarbIBaTh OT/AEIbHbBIE pa3/iesibl MPOEKTOB, OCYIIECTBIATh UX TEXHHKO-
HKOHOMUYECKOE 000CHOBaHME, IPUMEHATh METO/Ibl aHAIM3a BapUAHTOB, Pa3pabOTKU U MOMCKa
komnpomuccHslx pemeHu(I1K-5);

- Cnoco0eH k obecriedeHHIo TpeOyeMbIX MapaMeTpoB PeKHMMa U pa3MEIIEHUsl pe3epsa,
INPUHSTHIO PEIIEHUI IO JUCIIETYEPCKUM 3asiBKaM, OpraHU3allui U pyKOBOJCTBY ONEPAaTUBHBIMU
nepekmoueHusmu (I1K-6).

Ha ocHoBanuu pemienusi Yuenoro cosera yHusepcurera oT 15.02.2023 (mpotokon Ne 3)
rOCYJapCTBEHHbIE ATTECTALIMOHHBIE MCIIBITAaHUS IO HamnpaBiIeHHIO NoarotoBku 13.04.02 Dnek-
TPOPHEPTeTHKA U AIEKTPOTEXHUKA MPOBOIATCS B hopMe:

— TOCYJJapCTBEHHOT'O K3aMEHa;

— 3aIIUTHI BBITYCKHON KBAIU(UKALMOHHON PabOTHI.



K rocynmapcTBeHHON MTOTOBOW aTTEeCTAllMM JIOMyCKAaeTCs OO0yJyaromuics, He WMEIOIINN
aKaJeMU4eCKOH 3aJ0JPKEHHOCTH U B ITOJHOM 00bEME BBINOJIHUBIIMK y4eOHBIH MJIaH UM UHAU-
BUAYyaJIbHBINA y4eOHBIN TUIAaH 110 TaHHOW 00pa3oBaTeIbHOM MporpaMme.

2. IIporpamMma u NOpsiAOK NPOBEJCHHUS IrOCY1aPCTBEHHOI0 IK3aMeHa

CoryacHo pabouemy yueOHOMY IJIaHy MOJATOTOBKA K clade M clada rocyJapCTBEHHOIO

’K3aMeHa npoBoauTcs B nepuon ¢ 14.11.2025 no 27.11.2025. J{ns npoBeneHus: rocyaapcTBeH-
HOT'O 3K3aMEHa COCTaBJISETCSA paclMCaHUE HK3aMeHa U IPEIdK3aMEHALMOHHON KOHCYJIbTalluU
(KOHCYJBTUPOBAaHUE O0YYAIOIMXCS 110 BOIPOCAM, BKJIIOUCHHBIM B IPOTrpaMMy IOCYAapCTBEH-

HOTO JK3aMeHa).
[lepuon TipoBeneHUsI TOCYAAPCTBEHHOTO JK3aMEHA YKA3bIBACTCSI B COOTBETCTBUU C Tpa-

¢dbukoM yueOHOro mpoliiecca Ha Tekyiui yaeOnbii roa (Kanenmapubiii yaeOHbIN rpadguk cM. Ha
OO0pa3zoBarenbHOM mopTanie win KopropaTHBHOM moprane B pasaenie «YueOHas MHOopma-
musi»). Ecim oOpaszoBarenbHas mporpamMma peanu3yercs UIsi HECKOJIbKUX (opM OOydeHwus,
CPOKH TPOBEICHHSI TOCYTAPCTBEHHOTO 9K3aMEHa YKa3bIBAIOTCS OTACIBHO JIJISl KAXKJOW U3 HHX.

["'ocymapcTBEHHBIN SK3aMEH IPOBOJUTCS HAa OTKPBITHIX 3aCENaHUAX IOCYAAPCTBEHHOM K-
3aMEHAllMOHHONW KOMMCCUU B CHELMAJIBHO MOJArOTOBJIEHHBIX ayIUTOPUSX, BBIBEICHHBIX HA Bpe-
Ms 3K3aMeHa U3 pacnucanus. [IpucyrcrBrue Ha rocyaapcTBEHHOM HK3aMEHE ITOCTOPOHHUX JIMLL
JIOTTyCKaETCsl TOJBKO ¢ paspenieHus npeacenarens ['OK.

OOyuarouMes ¥ JUlaM, IPUBJIEKaeMbIM K rOCy/1apCTBEHHOW UTOrOBOM aTTeCTalluu, BO
BpEMs €€ IIPOBEJICHUS 3alpEIIAeTCs UMETh IpU ceOe U UCIOIb30BaTh CPEJICTBA ONIEPATUBHON U
MOOUIILHOM CBS3H.

["ocymapcTBEHHBIH YK3aMeH MPOBOAMTCS B YCTHOH Gopme.

['ocymapcTBEHHBIN 3K3aMEH BKIIIOYAET 3 TEOPETUYECKUX BOIpoca U | mpakTHyecKoe 3a-
nanue. [IpoloiKUTENbHOCTh YCTHOTO 3K3aMeHa cocTaBiisgeT 30 MMHYT Ha moArotoky u 30
MUHYT Ha OTBET AJIs KaXKIO0r0 9K3aMEHYEMOTO

['ocynapcTBeHHBI 3K3aMEH IHPOBOJIUTCA MO OJHOM MM HECKOJIbKUM JAMCLUILUIMHAM

H/Un MOAYJIAAM O6pa3OBaTeHBHOﬁ nporpaMmsal, pPE3YJbTATbl, OCBOCHHUS KOTOPbBIX HMCIOT
ONpCACIIAOIICC 3HAYCHUC I Hqu)eCCHOHaHBHOﬁ ACATCIIBHOCTH BBIITYCKHUKOB.

Bo Bpems rocyaapcTBEHHOTO 3K3aMeHa CTYJEHT MOXKET MOJIb30BAaThCsl Y4€OHBIMU MPO-
rpaMMmamu, MakeTaMu, aTbOOMaMH CXeM U APYTHUMH HATJISIHBIMHA TOCOOUSIMHU .

[Tocne ycTHOro OoTBETa Ha BOMPOCHI 3K3aMEHAI[MOHHOIO OMjeTa 3K3aMEHYEeMOMY MOTYT
OBITH MPEI0KEHBI JIOTIOJIHUTENIbHBIE BONIPOCHI B IpeJieNiax yueOHOro MaTepHasa, BHIHECEHHOTO
Ha TOCYapCTBEHHBIA SK3aMEH.

Pe3ynbrarhl rocyjapcTBEHHOTO 3K3aMEHa OINPENEISAIOTCS OLEHKAMU: «OTIMYHO», «XOpO-
I0», «YAOBJIETBOPUTEIBHOY», «HEYAOBICTBOPUTEIBHO» U OOBSBISIIOTCS B J€Hb IpHEMa dK3a-
MEHa.

Kputepun o1ieHKM rocy1apCTBEHHOTO dK3aMeHa!

— Ha OLEHKY «OTIMYHO» (5 6amioB) — o0yyaromuiicss JOIDKEH MO0Ka3aTh BHICOKUN YPOBEHb
c(hOpMUPOBAHHOCTU KOMIIETEHIMH, T.€. MOKa3aTh CIIOCOOHOCTh 0000IaTh U OIIEHUBATh UH(OP-
MAaIyIo, MOJTYYEHHYI0 Ha OCHOBE MCCIIEJOBaHMS HECTAaHAAPTHOW CUTYallMH; MCIIOJIb30BaTh CBE-
JEHUS U3 Pa3INYHbIX HCTOYHUKOB; BHIHOCUTH OILIEHKH M KPUTUYECKUE CYXKICHHs, OCHOBaHHbIE Ha
MPOYHBIX 3HAHMSIX;

— Ha OICHKY «xoporioy» (4 6ama) — oOydJaromuiics JOHKEH MoKa3aTh MPOJABUHYTHINH ypoO-
BEHbC(OPMHUPOBAHHOCTH KOMIIETEHIUH, T.€. POJIEMOHCTPUPOBATH TTIyOOKHE MPOYHBIE 3HAHUS U
pa3BUThIE MTPAKTUYECKHE YMEHMsS U HaBBIKH, YMEHHE CPaBHHMBATh, OLICHUBATh U BHIOMPATh METO-
JIbl peLIeHNs 3a/laHui, paboTaTh Ie/ieHanpaBIeHHO, UCTIONb3Ys CBA3aHHBIE MEXTY cO00M (opMbI
npeJicTaBlIeHHs] UHpOpMalnH;

— Ha OLEHKY «YyJIOBJIETBOPUTENbHO» (3 Oamna) — oOyuaromuiicsi TOJKEH MoKas3aTh 0azo-
BbIl YpOBEeHb C(HOPMHPOBAHHOCTH KOMIETEHIIUM, T.€. MOKA3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BE-
JIeHUs U 00BsicHeHUsl nHpOpMaIuu, TpodecCuoHaIbHbIe, HHTEIUIEKTYaIbHbIC HABBIKH PEIICHUS
CTaHJapTHBIX 3a/1a4.



—Ha OLCHKY «HEYAOBJIETBOPUTENbHO» (2 Oamna) — oOydaromuiics He oOnagaer HeoOXo-
JMMOM CUCTEMOM 3HaHMM, TOMYCKaeT CYIIECTBEHHbIE OIINOKU, HE MOYKET MOKa3aTh UHTEIIEKTY-
aJIbHbIE HaBBIKY PEIICHUS IIPOCTHIX 3ajau.

— Ha OLEHKY «HEeYyJOBJIETBOPUTEIbHO» (1 Oama) — oOyuaromuiics He MOXKET IoKa3aTh 3Ha-
HUS Ha YPOBHE BOCIPOHU3BEICHUSA U OOBACHEHHS WH(POpPMAIMK, HE MOXET IMOKa3aTb WHTEN-
JIEKTyaJIbHble HABBIKM pEIEHMs] MPOCTHIX 3aj1ad.Pe3ynbTaThl rocy1apcTBEHHOIO 3K3aMeHa 00b-
ABIIAIOTCS B JIEHB €T0 IPOBEICHUS.

Pe3ynbTarhl rocyaapcTBEHHOr0 3K3aMeHa OOBSBIISIIOTCS B IEHb €r0 IIPOBEACHHUS.

OO0yyaromuiics, yCHeImHO CAABIINI rOCy1apCTBEHHBIN SK3aMEH, JOMYCKAeTCs K BBINOJI-
HEHMIO U 3allUTE BBITYCKHOM KBanu(uKaloHHON padoTe.

2.1Conep:xaHue rocyiapcTBeHHOI0 IK3aMeHa

2.1.1 Ilepeuenv meopemuueckux 60nPOCO8, BbLIHOCUMbBIX HA 20CYOAPCMEEHHBLI IK3AMEH
. HugpoBoii MEHEIKMEHT B JJIEKTPOIHEPreTHKe
. OCHOBHBIE HalpaBJIEHUS SHEProcOePEKEHUSI.

. OCHOBBI PHEPrETUUECKOI0 MEHEKMEHTA.

. ABTOMaTH3UpPOBaHHbIE CUCTEMBI yUeTa U yIpaBJIEHHs SHEPronoTpeOIeHUuEM.

. DHepreTuyeckue 0agaHChl U SHEPTETUYECKUE XapaKTEPUCTUKH [TPOU3BOJICTBA.
. PazButne coOCTBEHHOH 3HepreTHyecKoi 06a3bl MpenpUsTUs.

. Ucnionib30BaHne BTOPUYHBIX SHEPIETUUYECKUX PECYPCOB.

. IToka3zarenu pexuma 371€KTpOroTpeOIeHHUS.

. 3aKOHOMEPHOCTH SHEPronoTPedICHHS 10 YPOBHAM YIIPABJICHUS.

. HopMupoBanue n nporao3upoBaHue SHEPro3aTpar.

10. OnTuMu3anus pexxMMOB YHEProNOTPEOIICHNUS.

11. D PexTuBHOCTD FIHEPrONOTPEOICHUS SHEPIrOEMKUX TPOU3BOJICTB.

O 00 1NN B WK —

2. OnTuMaJjbHbIe Pe;KUMbI Pa00ThI reHEePUPYIOIIMX HCTOYHUKOB

1. Maremarnueckoe MOJEIMPOBAHUE DJIEMEHTOB JJICKTPOIHEPTreTUUECKON CHUCTEMBI IS
peLIeHNs] ONTUMU3ALUOHHBIX 3a/1a4.

2. MaTteMaTH4YeCKHE METOAbLI OIITUMHU3AIIUH.

3. OnTumu3amus B yCIOBUSIX HEONPEAECTEHHOCTH HCXOAHON HHPOPMAIIHIH.

4. Pacder onTHUMaNbHOTO PEXUMa M SKBUBAJIEHTHBIX XapaKTEPHUCTHK TETUIOBBIX 3JIEKTPO-
CTaHIIMH.

5. OnTuMu3aIusl pexuMa HEProcUCTeM, AIEKTPUUECKUX CETeH, CHCTEM 3JIEKTPOCHaOXKe-
HUSL.

6. MeToanka ONTUMH3AIUN KPATKOCPOYHBIX PEKUMOB YHEPTOCUCTEM, SJHEPTrOOOHETMHEHU I
U CHCTEM DJIEKTPOCHAOKEHHS 0 aKTUBHOM MOIIIHOCTH.

7. OLieHMBaHUE COCTOSIHUSI YHEPTOCUCTEMBI.

8. OnTuMu3anus pa3BUTH SJIEKTPOIHEPTETUUECKUX CUCTEM.

9. ABTOMaTU3UPOBAHHBIE CUCTEMBI JUCTIETYEPCKOTO YIIPaBICHUSI.

3. DHeprocoeperamuye TEXHOJOTHU B 00J1aCTH YJI€KTPOIHEPTreTHKH

1. Uto noHnMaeTcs MoJ Ka4eCTBOM 3JIEKTPOIHEPTrun?

2. Kak BIMAIOT OTKJIOHEHUS HAIPSDKEHUS Ha DJIEKTPUYECKOE OCBEIIEHUE?

3. OT 4ero 3aBUCAT OTKJIOHEHHUS 4acTOThI? YTo moHMMaeTcs noJ JaBuHOM yacToTel? Kakne
CYILIECTBYIOT CIIOCOOBI PETYyJIMPOBAHUS YACTOTHI?

4. Hecummetpues HanpsbkeHus. KakuMy 1okasaressiMi XapakTepU3yeTcs HECUMMETPUS 110
I'OCT 13109-97? Ha3zoBuTe nmpu4MHBI MONEPEYHOM M MPOJIOJIBHONW Hecummerpuu. Hazosure
CXEMHBIE CIIOCOOBI CHYKEHHSI HECUMMETPHUU.

5. Ilepeuncnute cmocodsl cumMeTpupoBanus. Kakum o0pa3omM OCYIIECTBIISIETCS CUMMET-
pupoBaHue oaHOo(a3HbIX Harpy3ok? C yeMm CBs3aHbl JONOJHHUTENbHbIE NOTEPU MOIIHOCTU MpPHU
HECUMMeETpUHN?

6. Uem MoOkeT OBITh BbI3BaHa HECHHYCOMJAJIBHOCTHh HampsbkeHus? Ha kakue rpymmsl je-



JISITCSL BBICIINE TAPMOHUKU?

7. OxapaktepusyiTe paboTy JEKTPUUECKUX MAITUH B CETAX C BBICIIUMH FapPMOHUKAMH.

8. UTo moHuMaeTcs 1moj mojocoi npomyckanus punsrpa? Kakoit ¢punstp sBusercs Gpuib-
TpoM BepxHuX 4actoT? [IpuBeaute cxeMbl MIMPOKOMOJIOCHBIX (MIBTPOB. B ueMm 3akitoyaroTcs
JIOCTOMHCTBA M HEJOCTATKU IIMPOKOIIOIOCHBIX (PMIIBTPOB IO CPABHEHUIO C Y3KOIIOIOCHBIMH?

9. Kak Hopmupytorcs konedanuss Hanpsokenus B [OCT 13109-97? Uro nmoHuMaercs mon
pa3maxoM Kosiebanuii HanpspkeHuss? OT 4ero 3aBUCHT yPOBEHb KOJIeOaHUN HANPsHKEHUS ?

10. Kak onpenensercs SKBUBAJICHTHBIN pa3sMax KoJieOaHUN HaNpsDKCHHS 3a MHTEPBAJ Bpe-
MeHu?

11. B uem 3aknroyaroTcs pas3ivuvs MEXIY YCTAaHOBKAMM CTaTUYECKON M JTUHAMUYECKOU
KOMITCHCAIINH?

12. Ilepeuncnure pa3HOBUIHOCTU U IMPUBEIUTE CXEMbl MHAYKTUBHBIX HaKOMUTENICH.

13. KakoB MexaHW3M BO3ACHCTBHS KOJIeOAHUN HANIPSHKEHUST M YaCTOTHI Ha 000pypoBaHue?

14. Yro Takoe daukep? Jlo3a daukepa?

15. B uem 3akirouaeTcsi IPUHIUIT pa3/IeieHUs] Harpy30K?

16. Ilo xakoMy IpPUHLUITY BBIOUPAIOTCS MCTOUYHUKH MHUTAHUA 7S yAApHBIX U pe3Korepe-
MEHHBIX Harpy3ok?

4. TeXHMKO-IKOHOMHUYECKHEe PACYETHI B JJIEKTPO3HEpPreTHKe

1. B yeMm 3akiro4aeTcsi METOJIMKA IPUBEICHHBIX 3aTpat?

2. IlpuBeauTe NOHATHE «YCIOBHE COIOCTAaBUMOCTH BAPUAHTOBY.

3. OCHOBHBIE IOJIOKEHHSI METOIUKU onpeaeaeHus 3(hp(HEKTUBHOCTH 3JIEKTPOCETEBbIX 00b-
€KTOB.

4. Oco0eHHOCTH pacueTa aMOPTH3ALMOHHBIX OTYUCIEHHH, IPUBEICHHBIX JAUCKOHTHPOBAH-
HBIX 3aTPaT, KalUTaJIbHbBIX BIOKEHUH, SKCIUTyaTallUOHHBIX U3EPHKEK.

5. Ha3znaueHue yKpymHEHHBIX CTOMMOCTHBIX IOKa3aTesel 3JeKTPUIECKUX CETeH.

6. YKpyIIHEHHbIE CTOUMOCTHBIE MOKA3aTeNIM BO3AYIIHBIX U KaOENIbHBIX JIMHUM 3JIEKTpOIie-
penaumu.

7. YKpyIHEHHbIE CTOMMOCTHBIE [T0Ka3aTeIN TPaHCHOPMATOPOB.

8. YKpyIIHEHHbIE CTOMMOCTHBIE IIOKa3aTelIW IOACTAHLUMH M  PpacHpeleUTEIbHBIX
YCTPOMCTB.

9. Onpenenennie NOCTOSHHOM YacTH 3aTpart.

10. 3arpaTsl Ha IEMOHTaXX 000OPYI0BaHUs, KOHCTPYKIUI U JTMHUM 3JI€KTponepeayn.

11. Metoauka pacyeTa CTOMMOCTH COOPY>KEHHsI IMHUH 2JIEKTPONIEPEIaUH.

12. Meroaunka pacdyeTra CTOUMOCTH COOPY>KEHUSI TOICTAHITUH.

13. Kak rpynnupyroTcst 3aTpaThl B CMETE 3aTpaT Ha MMPOU3BOACTBO MPOIYKIIMU U B KaJIbKY-
JSUUN ce0eCTOUMMOCTH?

14. B uem 3aKiIr04aOTCsl OCHOBHBIE MPUHIUIBI KAIBKYJINPOBAHUS ce0ECTOMMOCTH B 3JIEK-
TpOdHEpreTHKe?

15. Tlepeuncnute 0OBEKTHI KaJIbKYISAILMHA SHEPTUH.

16. Yto BKIrOYAETCS B CMETY 3aTPAT 3JIEKTPOIHEPTETUKU?

17. JlaTb onpezneneHne NOIHON ce0eCTOMMOCTH IPOU3BOJICTBA U TIepeIadn SHEPTHH.

18. Ilepeuncnure Buabl C€OECTOMMOCTH YHEPTETUYECKOMN MPOTYKIIUH.

19. Packpoiite METOJ pacdeTa YHEPreTUUYECKON IPOAYKIIHH.

20. Kak ompenensieTcsi TOIUIMBHAS COCTAaBIISAIONIAs CEOECTOMMOCTH DHEPTEeTUYECKOM Mpo-
TyKIuu?

21. Kak paccunTaTh COCTaBISIONIYI0 C€0ECTOMMOCTH 10 3apaboTHOM miaTe?

22. KakoB NpUHIMI pacyeTa aMOPTU3aLMOHHON COCTaBIISIOIIEH N31EPKEK?

23. Onumure NOpSAOK pacueTa ceOeCTOMMOCTH AJIEKTPOIHEPTUU M TEIUla Ha TEeIIoAJIeK-
TPOLIEHTPAJIH.

24. B yeM 3aKiIr04aroTcs CIOCOObI CHUKEHHS C€0€CTOUMOCTH dHEPreTUYeCKO MPpOAyKIUn?



25.

OOmpsicHUTE MOYEMy HEOOXOJMMO YYUTHIBATh (PaKTOP HAAEKHOCTH NMPH IMPOSKTHPOBaA-

HUU OOBEKTOB 3JIEKTPOIHEPTETUKH.
26. [lepeunciure OCHOBHBIC KPUTEPUH HAJIC)KHOCTH JICKTPOCHAOKEHUSI.
27. Yrto Ha3bIBaeTCsl pabOTOCIIOCOOHBIM M HEPAOOTOCTIOCOOHBIM COCTOSTHUEM CHCTEMBI?
28. IlepeunciuTe OCHOBHBIC MOKA3aTENIM HAJCKHOCTH AJIEMEHTOB CHUCTEMBI 3JIEKTPOCHAO-

KCHU.

29. OnummuTe METOAUKY pacdyera MoKa3zaTelei HaJeKHOCTH CHUCTEM 3JIEKTPOCHAOKCHHUS
AIEKTPOIHEPTETUUECKUX CUCTEM.

30. IlpuBenuTe METOAMKY pacdeTa yiiepOa OT mepepbiBa AIEKTPOCHAOKEHUS.

31. IlpuBenuTe METOAMKY pacueTa yuiepOa OT HapylIeHHs KauyecTBa 3JIEKTPOIHEPTUH.

5. YrpaBiieHue pe:KHMaMU JJIeKTPOIHEPreTHYECKHX CHCTEM

AN AW —

CTBIO.
7.
8
9.
10
11

12
13

. CHucTeMbl peryinupoBaHus TypOHH.

. Ob1mas xapakTepucTUKa MpooOIeMBbl.

. OCHOBHBIE ypaBHEHUS.

. Knmaccudukanus metooB pacuera.

. Y4eT cTaTH4eCcKuX XapaKTEePUCTHK HArPy3KH.

. [IpubmmxeHHas TuHeapu3alysi NPy MPEICTABICHUN HArpy3kKu HEM3MEHHOW MOIIHO-

V3110BBIE COOCTBEHHBIE M B3aUMHEIE COIIPOTUBJICHHA.

. Beruncnenue coOCTBEHHBIX M B3aUMHBIX ITPOBOJIUMOCTEH BETBEH.

OnpeneneHue MaTpuIlbl COOCTBEHHBIX U B3aUMHBIX ITPOBOJIUMOCTEH BETBEH.

. OnpesieneHne TOKOB BETBEH M HANIPSKEHUN B y3J1aX HA OCHOBE IPUHIIUIIA HAJOXKEHUS.
. Y4er Toka HaMarHMYMBaHM U MOTEPh B CTAIM TpaHCPOopMaTopa.

. OnpeneneHye MOIHOCTEN FEHEPATOPHBIX BETBEH.

. PacueTsl KBa3MyCTaHOBMBILUXCS DPEXHMOB 3JEKTPUUYECKUX CUCTEM O€3 BbIIEICHUs

OalaHCHPYIOIIETo y37a.

14
15
16

. MeToa uCKIII0UYeHus! KOHTYpOB Ipada.
. Metop y3110BOro aHanusa.
. [leneHne Ha moicxembl yAAlEHUEM BETBEH, CBA3BIBAIOIINX MOJICXEMBI, IIPU 3aMEHE UX

3aJar0uMHu TOKaMH.

17.
18.
19.
20.
21.
22.
23.

Pemenue cucteM TMHEHHBIX anredpanyeckux ypaBHEHUH.

Meroz ynopsiio4€HHOTO UCKITFOUEHHUSI DJIEMEHTOB; METO/1 IIPOCTON UTEPALIUN.

Merton yckopeHHoit urepauuu ["aycca-3eiaens; meton HeroToHa.

Meroasl MUHUMHU3aLAN; TOIOJIOTMYECKUE METOIBI.

3anaua sKBUBaJIE€HTUPOBaHUs. KpuTeprnu 3KBUBaJICHTHOCTH.

DneMeHTapHble SKBUBAJIEHTHBIE ITPE0Opa30BaHuUs.

OKBUBaJICHTHUPOBAHNE HAa OCHOBE JINHEHHOM CXEMBI 3aMelIeHMs], He coaepsxanieit 9J1C

TE€HEPATOPHBIX CTAHLIAMN.

24
25

. TouHoe u MpUOIMKEHHOE SKBUBAJICHTUPOBAHHUE.
. Pacder ycraHOBHBIIIETOCS pEXHUMa CHCTEMBI IJIEKTPOCHAOKEHUSI C COOCTBEHHBIMH

ANEKTPOCTAHLMAMHU IO METOJY MOCJEI0BATEIbHOTO SKBUBAJEHTUPOBAHUS MPU NMapaIeIbHON U
pasnienpHO paboTe C YHEPTOCUCTEMOM.

26.

TEJEN.

27.
28.
29.
30.

31

32.

BCKTOpHLIC AuarpaMmbl ABHOITIOJIFOCHOTO U HCSABHOIIOJIIFOCHOT'O CUHXPOHHOI'O JIBUTA-

IlepBrUYHBIE U BTOPUYHBIE PETYIIATOPHI YACTOTHI BPALLECHHUS.

XapakTepUCTUKH PETYIATOPOB TYpOUH.

CxeMbl 3aMelleHNs] CHHXPOHHBIX MaIlIMH IPSIMON TIOCIIEN0BATENBHOCTH.

BekTopHbIe AarpaMMbl MaIlvH NEPEMEHHOTO TOKA.

. PerynupoBanue Bo30y»/1€HUsI CHHXPOHHBIX MAIllUH.

[IponopuroHanbHOE U CHJIBHOE aBTOMAaTUYECKOE PEeryIrpoBaHHe BO30YXKIECHUS CHUH-

XPOHHBIX T'CHCPATOPOB.



33. IlocTpoeHre BEKTOPHBIX JUArpamMM MPpHU UCCIEAOBAHUH MTEPEXOTHBIX PEKUMOB.
34. CxeMbl 3aMEIICHHs] CAHXPOHHBIX MaIlTiH 0OpaTHOM MOCIIEI0BATEILHOCTH.

35. Cratudeckue XapakTepUCTUKH PETYISITOPOB CKOPOCTH U BO30YKICHHUS.

36. O0001mEeHHBIN BEKTOP TpeX(Pa3HO CUCTEMBI.

6. Opranu3anms 3KCIVIyaTallMi ¥ PEMOHTA 3JIEKTPOIHEPreTHYeCKOro 000pyA0BaHus

1. Opranu3anoHHasi CTPYKTypa JIEKTPOXO0341iCTBAa IPOMBIIIIEHHBIX NPEANPUATUH, MTpe-
IPUATHH YIEKTPUYECKUX CETEH, IEKTPUUECKUX CTaHIUH.

2. CucTteMbl IUIAHOBO-IIPEAYIPEIUTENIBHBIX PEMOHTOB 3JEKTPOOOOPYAOBAaHUS U IPOBEIE-
HUS PEMOHTOB I10 TEXHUYECKOMY COCTOSIHHUIO.

3. [Ipon3BOACTBO PEMOHTHBIX PadOT.

4. IIpuemka 000pyIOBaHHS U3 PEMOHTA.

5. HomuHaNbHEIH pexuM paboThI U AOMYCTUMBIC IEPETPY3KU TPaHC(HOPMATOPOB.

6. BkiroueHue B ceTh M KOHTPOJIb 32 pab0TON TpaHC(HOPMaTOPOB.

7. PerynupoBanue HanpspKeHHsI 1 00CTY)KMBaHUE PETYIHPYIOLINX YCTPORCTB TpaHchopma-
TOpA.

8. 3a3zemiieHre HEUTpaliel W 3amuTa pa33eMIICHHBIXHEUTpaliel TpaHnchopmaropa oT mepe-
HanpsHKEHUH.

9. Yxo0x 3a TpaHCPOPMATOPHBIM MACIIOM.

10. Heronaaku B pabote TpaHC(OPMATOPOB.

11. Pesxumbl pabOThl CHHXPOHHBIX T€HEPATOPOB U KOMITIEHCATOPOB.

12. OGcnyxuBaHue CUCTEM BO30YXKAEHUS, OXJIAXKJEHHs, BOJAOCHAOKEHUS, MaclIOCHa0xXe-
HUSl CUHXPOHHBIX T€HEPAaTOPOB U KOMIIEHCATOPOB.

13. ITyck ¥ OCTaHOB CUHXPOHHBIX F€HEPATOPOB U KOMIIEHCATOPOB.

14. OcMOTpBI U KOHTPOJIb 32 pabOTON CHHXPOHHBIX F€HEPATOPOB U KOMIIEHCATOPOB.

15. TexHuka onepaiuii ¢ BEIKJIIOYATEISIMU.

16. TexHuka onepanuil ¢ pa3beAMHUTEIAMHI U OTACTUTENSIMU.

17. PeMOHT BbIKJIIOUATENEN U pa3beAUHUTENECH.

18. YcTraHOBKM IPUTOTOBJICHHSI CIKATOTO BO3/IyXa U UX 0OCITy>KUBaHUE.

19. 3agaun o6cayKMBaHUS PACIPEIETUTENbHBIX YCTPOUCTB.

20. O6cny)KrBaHME U PEMOHT TpaHC(HOPMATOPOB TOKA U MX BTOPUYHBIX LIETIEH.

21. OOcnyxuBaHUE U PEMOHT TPaHC(HOPMATOPOB HAIPSKEHHS U UX BTOPUUHBIX LIEHEH.

22. O6cnyxxuBaHue U peMoHT BU-3arpagureneii 1 KOHIEHCATOPOB CBSI3U.

23. OO0cnyXMBaHUE U PEMOHT Pa3psAIHUKOB U OIpaHUUYUTENICH MepeHanpsKeHnH.

24. O6cny)KMBaHUE U PEMOHT CHUJIOBBIX Kabenei.

25. O0cnyxrBaHUE U PEMOHT KOHTPOJIbHBIX KaOemneil.

26. O0cny>xUBaHUE ¥ PEMOHT IITMH U KOHTAaKTHBIX COSIMHEHUH.

27. O0cnyXUBaHUE U PEMOHT U30JIATOPOB BHICOKOTO HAIPSKEHHUS.

28. O6cny)KMBaHUE U PEMOHT 3a3€MJISIIOIINX YCTPOUCTB.

29. Pa0oThI B LIeNsIX ONEPATUBHON OIOKHPOBKHU.

30. O6cnyxuBanue u peMoHT KPY 6-35 xB.

31. O6cnyxuBanue u peMoHT KPY 110 kB u BblIIe ¢ 351era3oBoii U30JSAIHEH.

32. Dkcmryaranus akKyMyJISTOpPHBIX OaTtapeil.

33. IlocnenoBaTeNbHOCT OCHOBHBIX OINE€palyil U JIEHCTBUI HA MOACTAHLUAX C IBYMS BbI-
KIIFOYaTeIsIMU Ha 11eTlb.

34. IlocnenoBaTeIbHOCTh OCHOBHBIX Oll€pallMii U AEUCTBUM NPU BBIBOJE B PEMOHT U BBOJIE
B pa0OTy BBIKJIIOYATENEH.

35. Benenue onepaTuBHOMN TOKyMEHTALUN.

36. IlpoexTHas JOKyMeHTaIMsI, HE0OX0IMMasi IPU MPOU3BOJICTBE HAJIAJOYHBIX padoT.

37. TexHu4eckas MOJArOTOBKA K BBIMOJIHEHUIO HAJIaI0UYHBIX paboT.

38. [TopsA0K BHIMOTHEHHUS HAJa0YHBIX PadoT.



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

1. HudpoBoii MeHEeTKMEHT B JIEKTPOIHEPreTUKe

1. ITo mpuBeneHHOMY 3Heprobdanancy (tabn 1, puc.l) onpenenuTs MO0 MOKYITHBIX dHEP-
rOpeCypcoB B 00111eM 3Heprodanance IpeanpusIThs.

2. Ilo mpuBenerHoMy sHeprobanancy (tadm. 1, puc.l) onpenenurs CTPYKTypy JIEKTPOIO-
TpeOIeHUs 1S LIEXOB MPOKATHOTO MTPOU3BOJICTRA.

3. Ilo mpuBeneHHOMY 3Heprobanancy (tabm. 1, puc.l) cpaBHHTH OCHOBHBIE IMOKa3aTeld
SHEProd3(PPEeKTUBHOCTHU I ANEKTPOIHEPTHH 10 TEXHOIOTUYECKUM IIPOU3BOICTBAM.



Tabmuma 1
Bananc norpebaenus u yrunnzanuu sHeprun Ha MMK

Jexaopy 2007 o. 23,9 I'Jl:k/T cTaau IIpousBoacTBO cTanmu, T 1123 562 5,71 TI'kaja/t craau
INOTPEBJIEHUE DHEPTUU, T dx o ¥ E K
4 S = e 2 v & E ‘S E Hos6pr
Ne | Lexu u mpo- 5 8 . B = e 9 ° s = g g o 2 5% & o | Ix/r o 2007r.,
= = o = ~ o A =} ] 5% = 54 0 0 O o = o
n/on | u3BOACTBaA > & é 5 E 2 S 5 g £ A g 9 2 s 2 Z 2 =2 cTanu I'Jx/T
g ) S = [ 3 é’( z = = 5 = g S S < 23 = 9 cTanu
S = 2 & 2 = Q) & o g 9 = c%g o
1612237
1 | KXII 1 77761 223504 677979 | 706993 513611 62368 1493 4222 7500] 18397800| 16,37 30,69 15,82
JlomeHHBIN 65314
2 |mex 2710764 | 10409092 62825| 1546791 78941 150909 | 915919| 12522 607184 1 13422 48454] 17209964| 15,32 28,71 14,67
3 | O 3405571 251648 497392 42 1094 2| 4155749 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
Kucnopon-
6 | HBIH 11EX 1220780 463989 18665 33690 1737124 1,55 2,90 1,45
7 |TOIl 100593 433253 235008 74703 28465 2128 1128503 | 10986 4335] 2017974 1,80 3,37 1,67
8 [JIII-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 |TICI] 206328 130574 63203 | 444702 2046 212 1457 2149 850672] 0,76 1,42 0,60
Maprenos-
11 | ckuit mex 228619 91786 | 934285 32857 10457 107113 33799 27512 1466429 1,31 2,45 1,25
12 |JIIII-4 704871 248886 209535 17766 34932 17326 14462 17430 1265209 1,13 2,11 0,99
13 [JIILI-5 165209 178812 74241 35504 706 252141 19893 499580 0,44 0,83 0,49
14 |UAIT 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 |JIITLI-3 51695 70033 45916 20980 188 8047 1917 198777] 0,18 0,33 0,14
17 |JIILI-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 | JIIL] 426 39788 315760 3664 2347 2888 2732 367605] 0,33 0,61 0,57
20 |JITL-6 56476 58819 14811 35680 83 4984 13873 184727] 0,16 0,31 0,16
Hpyrue mo- 12064
21 | tpeburenu 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 |Utoro 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' I/t cranu 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 obrrero
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%
Hosi6ps 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/t Hos.07
Jexa6pb 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 nek.06
Jlexabps 07- I'kan/ nek.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 Hos1. 07
Jlexabps 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 aek.06




[Tponomxenne Tabmuisl 1

BBIPABOTKA U PEAJIM3ALIVSI SHEPTUM, Il B;?EL YT/H Yueroe H;ggg*» Ne
p- notpebnenue | I/t
Llexu u npous3BoaCTBa TPOU3BEICHO r.,
SHEpPIrHH, cTanu
IIpomykTst SHEPTuH, i T'Ix/T
Koxkc Brop.rassl Teruio OJ1.3HEprus [1PB Jlytbe KXIT Texu.Boga | Yyrys xuak. | YyryH ToB. [k CTaIN /i
1. KXII 12413885 3087400 133830 616182 16251296 2146504 | 191 1,82 1
2. JIOMeHHBIH 1exX 4405464 948117 67528 5421110 11788854 | 10,49 10,05 2
3. TOIL 1525473 2207733 3733207 422542 | 0,38 0,37 3
4.119C 1019776 1415245 2435021 620849 | 0,55 0,57 4
5.1IBOC 943563 709587 915919 2569069 503833 | 045 0,45 5
6. Kucnopoauslii 1ex 1646629 1646629 90495 0,08 0,07 6
7.TOIl 0 2017974 1,80 1,67 7
8. JIILI-10 0 1220895 1,09 1,09 8
9. KKIJ 173394 173394 1700946 1,51 1,56 9
10. TICI], 522573 87460 610033 240639 0,21 0,14 10
11. MapreHOBCKHH 11eX 0 1466429 1,31 1,25 11
12, JITTLI-4 0 1265209 1,13 0,99 12
13. JITILL-5 0 499580 | 0,44 0,49 14
14. UJIT 0 551498 0,49 0,08 15
15. 1IBC 249238 249238 96787 0,09 0,16 16
16. JITILL-3 0 198777 | 0,18 0,14 17
17. JIILL-8 0 170881 | 0,15 0,23 18
18.110J13+CIII 0 304615 0,27 0,08 19
19. JITIL] 0 367605 0,33 0,57 20
20. JITIL-6 0 184727 | 0,16 0,16 21
21. Ipyrue notpeOUTen 0 0 0 0 0 0 0 0 0 0 0 585968 0,52 0,34 22
22. Hotepn 0 411105 | 0,37 22,88 23
23. Utoro 12413885 7492864 4318608 4420025 1646629 | 915919 616182 249238 948117 67528 33088996 26856712 23,90 5,46 24
24, T ITx/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 5,71 I'an/v  Aek.07
% OT BBIPAOOTKH 37,5% 22,6% 13,1% 13,4% 5,0% 2,8% 1,9% 0,8% 2,9% 0,2% 100%
Hos6ps 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 | kax/t mon.07
Jlexabps 2006 T. 11,12 6,30 3,66 4,04 1,51 0,82 0,64 0,23 0,87 0,04 29,73 24,01 5,73 I'rkag/t  nek.06
nek 07-
Hexabpr, 07- HosGps 07 036 0,29 0,40 20,02 0,09 0,03 0,00 0,00 0,00 0,03 1,18 1,03 025 TRAUT 0007
nek.07-
Hexabpe 07- Jlekabpy 06 | 7 -0,13 0,18 20,11 0,04 | -001 20,09 0,00 -0,03 0,02 -0,28 20,11 0,03 RAVT 06




CrpykTypa amwep Dhl;ﬁ-j_‘p‘l-ﬁnluﬁl OAC CrpykTypa axepronatpebnerna DAD “MMK"
Dexalpe 2007 r.

kabpe 2008 r.

a0z yran
It

Mag 123%

s

CCHOBHEIE NOTpe0WTENH 3IHepPropecypCoE.
Dekabpe 2007T. B cpaBHeHWd ¢ Dekabpe 2006 T,

18
16 1
14 17
A
= 12
5 3
w 101
2 3
=
£ 57 s
=
A 4
A
44 3
2 3
0
frl ou T3L L3C ngsc KL ron | Anu-10 | ERl ncy | 3cnu | nnu-4
W2005 r.| 165193 | 155056 | 359909 | 259551 | 253995 | 158535 | 155979 | 105245 | 172555 | o7gras | 122859 | 118682
B2007 r.| 16,3745 | 153173 | 359572 | 271380 | 273895 | 154508 | 1.79805 | 108862 | 156821 | 075712 | 130516 | 112506
CTpykTypa unctoro sHepronotpedneqHns OAQ "MMK" B aekadpe 2007 r.
n .
& g L
& = & 2 e ) 5
s| & 5 : 55 |88 | G |2
3 2 = ;;i BT o - o
Sz |2 g [omensiii ugx - 10,49 TIxT (43,9%) a8 2 =z |23 i | &g
% 2| = = |3 2 35| I |is
E E| = E | |/ OREL & |
= = D ;_. =
b =
TI00138020750 MoK AT Hoyroe- 282
Mpowa8aacTe0 cranu =377 TRKT {153%) TOKT (11%
- 28270K7 {115%)

Yucroe sHepronotpebnerne OAO "MMK" 8 gekabpe 2007 r. - 23,9 [T cranu (100%) - 5,71 Ckan/T cTanu

Puc. 1. Ctpykrypa snepronorpedneruss OAO «MMK»»




2. OnTuMajbHbIE PeKUMbI Pa0OTHI FreHePUPYIOIINX HCTOYHUKOB

1. Haiitu onTuManbHOE pacrpeiesieHne akKTHBHBIX MOITHOCTEH MEXKIy TpeMs TypOoTeHe-
paTropaMu METOJIOM JUHAMUYECKOTO MPOrpaMMHUpOBaHMs. PacxonHble XapakKTepUCTUKU TypOuH
3aJjaHbl B TAOJMYHOM BH/JIE KaK 3aBUCMOCTH PAcXo0/a CBEKEro Mapa OT 3JIEKTPHUYECKON Harpys-
KH.

Tabmuna 2
I'enepaTop Nol
Doy, T/4 20 40 120 140
P, MBT 2 6 9 15
Tabmuua 3
I'enepaTop No2
Do(z), /94 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
P;, MBt 4 10 18 25

B kagectBe KpuTepus ONTUMAIBLHOCTH MPUHATH MUHUMYM CTOMMOCTH PacxXo/a CBEXKEro
napa. CuuTaTh, 4YTO CTOUMOCTH Tapa Ha BCEX TOYKAX XApaKTEPUCTUKU OJIMHAKOBA M paBHA IS
nepsoro arperata 240 py6./T, ans Broporo arperata — 210 py6./T, ans TpeTbero arperara — 260
py0./T. Harpy3ka npeanpustus pasaa 200 MBt. HeobxonuMo o0ecnieunTs mprueM U3 paiioHHOU
SHEeprocucremMsl, paBHbid 140 MBT.

2. Haiitu rpadguuecku ONTHUMAaJIbHOE pacrpeseleHue aKTUBHBIX MOIIHOCTEH Mex1y dve-
ThIpbMA reHepaTopamu TOLl, monb3ysich METOIOM OTHOCUTEIBHBIX IPUPOCTOB. XapaKTEpPUCTH-
KM OTHOCHUTENIBHBIX IPUPOCTOB NPUBEIAEHBI Ha pUC. 2. B KauecTBe KpUTEpUs ONTUMAIbHOCTH
IIPUHATH MUHUMYM PacxoJia CBEXEro napa.

dy, T/(MBT1*q) dy, T/(MBT1*4)

dy, T/(MBT1*4)
d;, T/(MBT1*4)

13



3. DHeprocoeperaouye TeXHOJOITHU B 00J1aCTH 3J1eKTPOIHEPreTHKH

1. OmHOMOCTOBOM THPHUCTOPHBIHN MpeodOpazoBatensb (TI1) moakmrodeH k cetu 10 kB, Si,=
75 MBA u4epe3 Tpanchopmarop ( Sy= 1000 kBA, Uy-10%, U,,=380.B). Cpennee BeIpsMIcH-
Hoe HanpspbkeHue U Tok coctabisitor: Ug=400 B, [;=1000A.

PaccunTath KOA(QPHUIMEHT HCKaXEHUS CHHYCOMAAIBHOCTH KpHBOW HampspkeHus K, Ha
muHax 10 kB u peaktuBnyro momnocts TTI.

2. Acunxponnsiii nsurarens (AJl) P,=415 kBt noakmrouen k cetu U, =6 kB. Mou-
HOCTh KOPOTKOTO 3aMbIKaHus Sy;=10 MBA. Paccuntarh conpoTuBieHne peakropa, 4ToObl OCTa-
ToYHOE HamnpshkeHue mpu mycke AJl 6pu10 He Meree 0,9 U, . [Ipunsarte myckoBoi TOK [;=50y.

3. Juasa nByxmoctoBoro tTupucropHoro npeodpasoarens (TIT) Ug= 700 B, I;= 3kA pac-
cuntath U BeIOpaTh OKY a5 moinHO#M KOMIEHCAUN PEaKTHBHON MOIIHOCTH. THPUCTOPHBII
npeoOpa3oBaresb MOAKIIYEH K ceTh yepe3 Tpanchopmarop U;=10kB, U,-600 B, S;;=4 MBA,
Uxks= 10%.

4. TeXHHKO0-I)KOHOMHYECKHE pac‘léTbI B 3JICKTPOIHEPI€TUKE

1. Paccuutarh CTOMMOCTb CTPOUTENbCTBA JUHHUH 3nekTponepenaun, ecau BJI 220 kB
IpeHa3HayeHa Ul YCUJICHHMsI BHELIHEro 3JIEKTPOCHAOKEHMs SHEproysia W IMpOKJa/bIBaeTCs
mexay ['OC u I1C sueproysna.

1. O0mas xapakTepucTHKA paiioHa npoxoxaeHus BJI

1.1. Mecropacnonoxenue BJI [ToBomxbe

1.2. Hdnmuna BJI 100 xm.

1.3. 3ajleceHHOCTH Tpacchl (B TOM YUCIIE OT JIJIMHBI) 13 km.

1.4. Penved mecTHOCTH PaBHUHHBIN

1.5. OOGycTpoMCTBO JISKHEBBIX JOPOT 20 km

1.6. Tlox onopsl BJI uzbimarorcs 3emiiu CEIIbXO03YrOIUi
2. Texunyeckue nokaszaresaun BJI

2.1. KonunuecTBo nenei 2

2.2. XapakTepucTHKa o1op CBobogHOCTOsIIAS

2.3. Marepuan onop Kenezoberon

2.4. Mapka u ceueHre IPOBOJHHKA AC-300/39

2.5. HopmaTuBHBINM CKOPOCTHOW HAmop BETpa 750

2.6. IlporuBoaBapuiinas aBromaruka npussra aias [IC ¢ BH 220 kB npu konuuectse
MIPUCOEAVNHEHNHN 110 ABYX
2.7. KoHIieBbIe yCTpONCTBA MPEIyCMAaTPUBAIOT YCTAHOBKY MO OJHOMY KOMIUJIEKTY dJiera-
30BBIX BBIKJIIOUYATENEH C KaX101 CTOpOoHbI BJI
2. Paccuurtarh CTOUMOCTB cOoopyskeHus nojacranuu 110 kB, ecu:
1. O6mas xapakTepucTHKA pailoHa pa3MeLleHHus MOACTAHINU

1.1. Mecropacnomnoxenue [1C VYpan
1.2. Penbed mnomaaxu [1C PaBuuHHBIHM
1.3. I'pyntHI CyrinHkn
2. Texnnueckue noxkasartenu IC
2.1. MouHocTh TpaHchopmMaTopos 40 MBA
2.2. Tun 1 KOJIW4ecTBO TpaHC(HOPMATOPOB 2xTPJIH-40000/110
2.3. T'7maBHBIE CXEMBI JIEKTPUUYECKUX COCTMHEHNI OnuHapHas CEKIIMOHUPO-
BaHHas
2.4. KomnuecTBo npucoeauHennii Ha ctopoHe BH 6
2.5. 3PVY-10 kB - 4-x ceKUMOHHOE, PACCUUTAHHOE HA YCTAHOBKY 52 siY€E€K BaKyyMHBIX
BBIKJIFOYATENEH

2.6. KosnuecTtBo oTxoasmux auHui - 4 BJI
2.7. TIA npunsTta npu konuyecTse npucoenuHenuii 110 kB Oonee aByx
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3. MarucrpainbpHas CETb C HECKOJIBKUMH Harpy3KaMu BBIIIOJIHEHA BO3AYLIHBIMU JIMHUSIMHU
3JIEKTpOIEpeauy, ¢ PaCIOI0KEHUEM IPOBOOB Ha KeIe300€TOHHBIX ONOPAX 110 BEPIIMHAM
PaBHOCTOPOHHETO TpeyrojabHuka. Cxema ceT npejcTaBieHa Ha puc. 1. Tpebyercs onpenenuTs
CEYEHNE IIPOBOJIOB HA yYaCTKaxX CETH IO JOIyCTUMOM IOTEPE HAPSHKEHUs, paBHOU 5%:

1) npu yciioBUM paBEHCTBA CEYEHUS ITPOBOJIOB HA BCEX YYACTKAX CETH;

2) npu yCIOBUY MUHUMYMa pacxo/ia MeTajla Ha IPOBOJIA CETH;

3) npu yCIOBUM MOCTOSIHCTBA IJIOTHOCTH TOKA HAa BCEX y4acTKaX CETH.

BbIOpaTh 5KOHOMHUECKH 11€71€CO00Pa3HbIM BApUAHT 3JEKTPUUYECKOH CETH.

I3 d

(@]

A I1 b I2
o

Sb Sc Sd
Puc. 1

Hcxonnbie 1aHHbIE
U, =6 kB;
Mapka npoBoja: A;
Paccrosinue mexny npoBogamu Ha orope: 0.8 m;
Bpewms ucnonbs3zoBanus HanOonbieit Harpysku: 4200 u;

Jnuna ygactkoB ceti: /| =1.6 xm; [, =2 xm; [, =1 Km;
Harpyska cetn: S, =2.0+ 1.7 MBA; S, =2.2+ 0.8 MBA; S, =1.0+ ;0.7 MBA;

CroumMocTh OTEpSIHHOM dekTpodHepruu: 1.50 py6./kBru.

5. YnpaBJ/ieHue pe:KuMaMHM 3J1eKTPOIHEPreTHYeCKUX CUCTEM
1. Typborenepatop Tuma T-12-2Y3 umeer cienyroline TEXHUYECKHUE XAPAKTEPUCTUKH:

Pyom =12MBr , cos@yom =0,8, Uyomy =10,5kB, x4 =2,07 om.ea. IlocTpouTs BEKTOPHYIO
JyarpaMMy reHepaTopa Julisi HOPMalIbHOTO peXHMa paboThl C y4€TOM TOT'0, UTO OH SIBJISETCS He-
SBHOIIOJIOCHBIM U BBIIAET aKTUBHYIO MOIIHOCTE 7 MBT u peaktuBHyro 5 MBap. ®@aktuueckoe
HaIpsDKEHUE Ha BBIBOJAX OOMOTKH cTaTtopa reneparopa cocrasiser 10 kB.

2. Cunxponnslii asuratens tuna CTHII-1250-2VXJI3 umeer cinemyroniue TEXHUYECKUE

XapakTepUCTuKu: Pyoy =1250 kBr , cos@yoy =0,9, Uy =10kB, x,; =1,9 om.en. Ilocrpo-

UTh BEKTOPHYIO AMAarpaMMy JABHUTraTelss JUIsi HOPMAJIbHOTO peXuma paboThl C yU€TOM TOTO, YTO
OH SIBJISIETCS. HESIBHOIIOJIOCHBIM M MOTpelIIsieT akTUBHYI0 MotHOCTh 800 kBT 1 peaktuBHyo 500
kBap. ®akTnueckoe HanpsyKeHUE Ha BBIBOJIaX OOMOTKH cTtaTtopa aABurarens coctasiser 10 kB.

3. Jlns HampaBiieHHOTO Tpada AIEKTPUIECKON CeTH, MOKa3aHHOTO Ha PHUC.3, BBIICIUTH JIe-
PEBO M XOPJIbl, IPOHYMEPOBATh BETBH, COCTaBUTh Matpuilbl M, N, Y (mocienuss — B obuiem

BUJIE).

b

R

Puc. 3
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4. Jlnst cxembl, MOKa3aHHOM Ha pUC. 4, COCTABUTh y3JI0OBOE YPABHEHHE C MCIOJIb30BAaHUEM
MaTpHULbl y3J10BbIX IpoBoaumocTeil. HomunaneHoe Hanpsbxkenue cetu — 110 kB. DJIC Berseit
MPUHSTH PAaBHBIMU HYIIIO.

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 Yueono-memoouueckoe obecneuenue

1. Jlorynoga, O. C. Teopus u mpakTHKa 00pabOTKH SKCIEPUMEHTAIbHBIX TaHHBIX Ha
OBM : yuebnoe mocobme / O. C. JlorynoBa, E. A. Unsuna, B. B. IlaBnoB ; MI'TY, kad.
BTulIM. -  Marauroropck, 2011. - 294 c. : Wi, Taom. - URL:

https://magtu.informsystema.ru/uploader/fileUpload ?name=366.pdf&show=dcatalogues/1/10791
45/366.pdf&view=true (mata obpamenus: 22.05.2023). - MakpooOBeKT. - TEKCT : 2JIEKTPOHHBIH.
- UmeeTcs neuyaTHBIN aHAJIOT.

2. Jlorynosa, O. C. OcHOBHBIE 3Tanbl pa3pabOTKH HAYYHBIX CTaTel : yueOHOE MOoCco-
oue / O. C. JlorynoBa, E. A. Unpuna ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1 anexTpoH.
OmT. JTUCK (CD-ROM). - 3ara. c TUTYIL 3KpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3138.pdf&show=dcatalogues/1/1136
410/3138.pdf&view=true (mara obpamenus: 22.05.2023). - MakpooOBbeKT. - TeKCT : 3IEKTPOH-
HBIN. - CBezieHust 1ocTynHbl Takke Ha CD-ROM.

3. Bormpocs! yrpaBieHHs SKCIUTyaTaIlMOHHBIMU PEKUMAaMH ITPOMBITIICHHBIX CUCTEM

AIIEKTPOCHAOKEHHS C COOCTBEHHBIMU UCTOYHUKAMHM 3JIEKTPUUECKON SHEPruu : MoHorpadus / A.
B. Manadgees, A. B. Bapranosa, E. A. Ilanosa, O. B. I'azu3zoBa ; MarHuToropckuii roc. TeXHu-
yeckuil yH-T uM. I'. WI. HocoBa. - MarauTtoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM.
- ISBN  978-5-9967-1652-4. - 3arm. C  TUTYJ.  DKpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4098.pdf&show=dcatalogues/1/ 1533
539/4098.pdf&view=true (mara obpamenus: 22.05.2023). - MakpooOBeKT. - TEeKCT : MEKTPOH-
HBIN. - CBefieHust 1ocTynHbl Takke Ha CD-ROM.

4. HoBocenos, H. A. Ananu3 nokasateneil KadyecTBa JIEKTPOIHEPTUU NP MPOEKTH-
POBaHUU CHCTEM DIIEKTPOCHAOKEHUS AYTOBBIX CTAJCIIABIIBHBIX TI€YeH MajIoi MOITHOCTH : MO-
Horpadus / H. A. HoBocenos, A. A. Huxonaes, I'. II. Kopaunos ; MI'TY. - [2-e u3na., moaror.
no ned. u3a. 2014 r.]. - Marautoropck : MI'TY, 2017. - 1 snekrpon. ont. auck (CD-ROM). -
3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3148.pdf&show=dcatalogues/1/1136
472/3148.pdf&view=true (mara obpamenus: 22.05.2023). - MakpooObeKT. - TEeKCT : JIeKTpOH-
HbIH. - CBegenus goctynHel Takxke Ha CD-ROM.

5. Kopuunos, I'. II. Ananu3 mokasateneil KauecTBa IJIEKTPOIHEPIHMU B CHCTEMax
AEKTPOCHA0KEHUSI KPYIMHBIX METAUTypruuecKux npeanpustuil : yueonoe nocobdue / I'. I1. Kop-
HWIOB, A. A. Hukonaes, A. B. Manogees. - Marautoropck : MI'TY, 2012. - 1 anexkTpoH. onrt.
JTUCK (CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1050.pdf&show=dcatalogues/1/1119
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https://magtu.informsystema.ru/uploader/fileUpload?name=4098.pdf&show=dcatalogues/1/1533539/4098.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3148.pdf&show=dcatalogues/1/1136472/3148.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3148.pdf&show=dcatalogues/1/1136472/3148.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1050.pdf&show=dcatalogues/1/1119364/1050.pdf&view=true

364/1050.pdf&view=true (mara obOpamenus: 22.05.2023). - MakpooObekT. - Tekcr : 371eKTpoH-
HbIU. - CBegeHus noctynHbl Takxke Ha CD-ROM.
6. Manadees, A. B. [IporpammHoe obecriedeHue CUCTEM 3JIeKTpocHaOxkeHus. Hc-

CJIEIOBaHME M MOJICTTMPOBAHUE CUCTEM DJIEKTPOCHAOKEHHUS : yueOHoe mocodue / A. B. Manade-
eB, O. B. I'azuzoBa ; MI'TY. - Maruutoropck : MI'TY, 2015. - 1 snekrpon. ont. auck (CD-
ROM). - 3arm. c TUTYIL JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1478.pdf&show=dcatalogues/1/1124

005/1478.pdf&view=true (mata obpamenus: 22.05.2023). - MakpooOBeKT. - TEKCT : ANEKTPOH-
HbIU. - CBegenus noctynHbl Takxke Ha CD-ROM.

7. [TanoBa, E. A. Pacyer u aHaiUu3 YCTAHOBUBIIMXCS U MEPEXOJHBIX PEKUMOB CHU-
cTeM areKkTpocHabkenus : yueoHoe nmocooue / E. A. I1anosa, O. B. I'azuzosa ; MI'TVY. - Maruau-
toropck : MI'TVY, 2017. - 1 snektpon. ont. guck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3295.pdf&show=dcatalogues/1/1137
682/3295 .pdf&view=true (mara obpamenus: 22.05.2023). - MakpooObeKT. - TeKCT : ANEKTPOH-

HBIN. - CBegeHust 1ocTynHbl Takke Ha CD-ROM.

8. Jlunaii b.P., KomnerorepHble MOJENH 31EKTPOMEXaHUUYECKUX cucteM. Mopenu
OCHOBHBIX KOMIIOHEHTOB 3JIeKTpoMexaHndeckux cucteM / Jlumait b.P. - M. : M3narensckuii jom
MDBMU, 2019. - ISBN 978-5-383-01351-9 - Texkcr : anextponnslii // ObC "KoHcynabTaHT cTyneH-
ta" : [caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785383013519.html (nata 06-
pamenust: 22.05.2023). - Pexxum ocTyra : 1o moAnucKe.

9. Konecuuko A.A., HoBble TE€XHOJIOTUU MPOCKTUPOBAHMS COBPEMEHHBIX CHCTEM
yIIpaBJIeHUs TpolieccaMu reHepupoBanus sekrpornepruu / A.A. Konecaukos, I'.E. Becenos,
A.A. Ky3pmenko - M. : Uznatensckuit tom MOU, 2016. - ISBN 978-5-383-01015-0 - Teker :
anekrporusli  // OBC  "KoncympTanT — crymeHra' : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383010150.html (mata obpamenus: 22.05. 2023)
PexxuM ocryna : 1o moarucke.

10.  Pycuna, A.I'. Pexxumbl 37I€KTPUUYECKUX CTAHLUI U 3JIEKTPOIHEPreTUUECKUX CH-
cTeM : yuebHoe mocobue anst By30B/ A.I. Pycuna, T. A. ®ununmnosa. — Mocksa : U3natensb-
ctBo [Opaiit, 2020. — 399 ¢. — (Bricmee oOpazoBanue). — ISBN 978-5-534-04370-9. —
Tekcr : anextponnsiit / OBC Opaiit [caitT]. — URL: https://urait.ru/bcode/453167 (mata 006-
pamenusi: 22.05.2023).

11.  DraexTposHepreTHYecKUe CHUCTEMBl. BcepeXUMHBI MOJEIHPYIOMNUNA KOMILUIEKC

peasbHOro BpeMeHHM : yueOHoe mocoOue it By3oB / M. B. AunpeeB [u 1p.] ; OTBETCTBEHHBIH
penaktop M. B. AunpeeB. — Mocksa : U3narensctBo HOpaiit, 2020. — 115 c. — (Bricuee 06-
pasoBanue). — ISBN 978-5-534-10916-0. — Texcr : snextponssiii // ObC FOpaiit [caiit]. —
URL: https://urait.ru/bcode/454516 (nara obpamenus: 22.05.2023).

12. JIpikun, A. B. DnektposHepreTudeckue CUCTEMbl U CETH : YUeOHHUK ISl BY30B /
A. B. JIsikun. — Mocksa : UsparensctBo IOpaiit, 2020. — 360 c. — (Bwicmee o6pa3ona-
Hue). — ISBN 978-5-534-04321-1. — Texkct : anexrponnsiii // DbC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/451023 (mara obpamenus: 22.05.2023).

13.  bapronomeii, I1. 1. Dnextposnepreruka: HHGOpMAIMOHHOE OOecHeueHHe CH-
cTeM ympasieHus : ydeOHoe mocobue mans By3oB/ II. U. Bapromomeii, B. A. Tammiun. —
Mocksa : UznatensctBo FOpaiit, 2020. — 109 c. — (Beicuiee o6pazoBanmne). — ISBN 978-5-
534-10914-6. — Tekcr : onektponusii // ObC HOpaiit [caiit] — URL:
https://urait.ru/bcode/453346 (mara obpamenus: 22.05.2023).
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HbIU. - CBegenus noctynHbl Takxke Ha CD-ROM.

15. Hukomnaesa, C. 1. Cuctembl BO30YXICHUS CHHXPOHHBIX T€HEPATOPOB : y4eOHOE
nocobue no aucuumiiuHe «CucTeMHas aBTOMaTHKa U peJieiiHas 3aluTay Ui MarucTpoB, o0y-
YAIOMUXCs 10 HanpasieHuto moAroToBku 13.04.02 «OnekTposnepreTrka u daekrporexuuka / C.
. Hukonaea - Bonrorpan : ®I'bOY BO Boarorpanckuii I'AY, 2019. - 72¢. - Tekcr : anek-
tpouHbIid. - URL: https://znanium.com/catalog/product/1087890 (mara obpamenus: 22.05.2023).
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16.  CHumxeHHe pUCKOB KaCKaJHbIX aBapUil B AJIEKTPO3HEPIreTUYECKUX cucreMax: Mo-
Horpadus / Boponait H.U. - HoBocubupck :CO PAH, 2011. - 303 c. ISBN 978-5-7692-1155-3. -
Tekcr : snextponHsbIif. - URL: https://znanium.com/catalog/product/924802 (nata oOpaieHus:
22.05.2023). — Pexxum goctyma: 1mo moJmuckKe.

17.  KopotkoB B.®., ABTOMaTn4yeckoe peryjinpoBaHUE B JEKTPOIHEPTETUIECKUX CH-
cremax : yueOHuk i By30B / KoporkoB B.®. - M. : U3parensckuii jom MOU, 2017. - ISBN
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TEMaTHU4eCKOe U MPOrpaMMHOE 00ecriedeHrne TUCTIETYEPCKOTO YIIPABICHUS 00BEKTaMH dIIEKTPO-
3HepreTuky : yueoHoe nocobue / O. B. T'azuzoBa, A. B. Managees ; MI'TY. - Marauroropck :
MITY, 2015. - 1 onektpon. ont. guck (CD-ROM). - 3arm. c¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1509.pdf&show=dcatalogues/1/1124
043/1509.pdf&view=true (mata obOpamenwus: 22.05.2023). - MakpooOBeKT. - TeKCT : INEKTPOH-
HBIN. - CBefieHust 1ocTynHbl Takke Ha CD-ROM.

22.  Tabypor JI.IO., YmopaBnenue mTpOU3BOACTBOM DJJIEKTPOIHEPTUH HA TEIUIOBBIX
AIIEKTPOCTAHLIUAX C MTOMOILBIO aBTOMATU3UPOBAHHBIX HH(popMannoHHbIX cucteM / JI.FO. Taby-
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pos, [1.B. Hukomnaes - M. : U3narensckuii mom MOU, 2016. - 466 c. - ISBN 978-5-383-01048-8
- Tekcr : oanexrponnwni // DOBC "Koucymprant crygenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785383010488.html (mara obpamenus: 22.05.2023). -
Pexxum noctyna : 1o noanucke.

23.  3enenoxar H.U., UnTennexryanuzauus EDC Poccun: MHHOBaLlMOHHBIE MPEAJIO-
JKEeHUS : pakTuueckoe nmocooue / 3enenoxar H.U. - M. : U3narensckuii njom MOU, 2013. - 192
c. - ISBN 978-5-383-00866-9 - Tekcrt : anextponnsiid / DBC "KoHcynapTaHT cTyaeHTa" : [caiT].
- URL : https://www.studentlibrary.ru/book/ISBN9785383008669.html (mata oOparmieHus:
22.05.2023). - PexxuMm gocTyra : 1o MOJIHCKE.

24.  KopotkoB B.®., ABroMaTHuecKoe peryJinpoBaHUE B JIEKTPOIHEPIETUYECKUX CH-
cTeMax : yueOHHK 1iis1 By30B / B.®D. Kopotkos. - M. : M3narensckuit jom MOU, 2013. - 416 c. -
ISBN 978-5-383-00771-6 - Tekcr : snexrponnsiii / ObC "KoncynbranT crynenta" : [cait]. -
URL : https://www.studentlibrary.ru/book/ISBN9785383007716.html  (mata oOpamienus:
22.05.2023). - Pexxum ocTtyma : 1o MOAMKICKE.

25. DNEKTPOIHEPTETUUECKUE CUCTEMBI M CETU: MOJIETH Pa3BUTUA : yueOHOE mocoOue
mist By3oB/ C.C. AnanmueBa, II. E. MesenueB, A.JI. MbI3uH ; moja HaydHOH penakuuen
I1. K. baptonomest. — Mocksa : U3narensctBo FOpaiit, 2020. — 148 c¢. — (Bricmiee o6pa3oBa-

aue). — ISBN 978-5-534-07671-4. — Texkcr : anekrponnsiit / OBC Opaiit [caiit]. — URL:
https://urait.ru/bcode/455365 (nara obpamenus: 22.05.2023).

26.  T'a3uszoBa, O. B. CrneuunanbHble BOIpockl nekTpocHaOxkeHus. Y. 2 : yuebHoe no-
cobue [ By3oB] / O. B. I'azuzosa, 10. H. Konapamosa ; MarHUTOropckuii roc. TeXHUIECKUAN
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3ara.
c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3837.pdf&show=dcatalogues/1/1530
276/3837.pdf&view=true (mara obpamenus: 22.05.2023). - Makpoo6bekT. - ISBN 978-5-9967-
15634-0. - Tekct : aneKTpoHHBIN. - CBeneHus noctynHsl Takxke Ha CD-ROM.

217. Bapranosa, A. B. TexHUKO-2KOHOMHUYECKHE DPACUYETHl B 3JIEKTPOIHEPIETUKE :
yuebHoe nocobue / A. B. Bapranosa ; MI'TY. - Maruutoropck : MI'TY, 2016. - 1 anektpoH.
OIIT. JTICK (CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1523.pdf&show=dcatalogues/1/1124
220/1523.pdf&view=true (mara obOpamenus: 22.05.2023). - MakpooObeKT. - TeKcT : 3IeKTpoH-
HbI. - CBegenus goctynHel Takxke Ha CD-ROM.

28.  XKypnan «BectHuk IOVYpI'Y. Cepus «DHepreTuka»
https://vestnik.susu.ru/power/issue/archive (narta obpamenus: 22.05.2023).
29.  XKypnHan «ONeKTpOTEXHUYECKHE CUCTEMBbl U KOMIUIEKCh» http://esik.magtu.ru/ru/

(mata obpamenus: 22.05.2023).
2.1.4 Pekomenoayuu o0y4aromumca no n0020moeKe K 20Cy0apcmeenHomy IK3amMeny
[ToAroToBKa K YCTHOMY OTBETY

Bo BpeMst moAroTOBKM K yCTHOMY OTBETY PEKOMEHIYETCS 3apaHee MPOayMaTh CTPYKTYPY
otBeTa. OTBET JOHKEH COCTOSTH M3 BCTYIUICHHs, OCHOBHOM YacTH M 3aKkirodeHus. Ha mepByro u
MOCJICTHIOK YacTH JOJKHO YUTH 0Kojo 20% BpeMeHH, Ha OCHOBHYIO 4acTh - okoso 60%. B
Hayayie 0TBeTa HEoOXOAMMO TIPUBJICYh BHUMaHUE dK3amMeHaTopa. CrenyeT mapoit ¢ppa3 o003Ha-
4UTh, 0 4éM oOydaromuiicss codupaercs roBopuTh. OCHOBHAS YacTh BCET/A IMOCBSIIEHA KOH-
KpeTHoU mpobiieMe. Ee ciemyer packpbITh 60jiee MOIHO U PACCMOTPETh BOMPOC C Pa3HBIX CTO-
poH. He cnenyer roBoputs cioxHo. CHauana 10JDKHA MIPO3BYYaTh KiIrodeBas ¢pasa, 3aTeM - ap-
TYMEHTHI U nosicHeHus. Hamo ObITh HACTPOCHHBIM Ha TO, YTO MPEMNoiaBaTelh MOKET 3a/1aTh BO-
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IIPOC ¥ HEe COUTHCS OT HEOKUIAAHHOCTH. Y JAUHBIM JUAJIOT C MPEIo aBaTeeM MOKa3bIBaeT 00Yy-
YArOIIerocs ¢ JIy4Illeld CTOPOHBI W TOBBINIACT IIAHCHI HA XOPOIIYID OTMETKY. B 3akimtoueHUuU
MO’KHO HCTOJIB30BaTh 0000MIaronme KoHCTpyKiun. [Ipu ycTHOM OTBeTe pekoMeHayercs n3be-
raTh PEYeBHIX MITAMIIOB, IIA0JIOHHBIX BBIPAXKCHUM, CIIEHTOBBIX U MOJIOJICKHBIX CJIOB. Takxke He
CIIeTyeT ynoTpeOsaTh B pa3roBOpe CIIOBA, CMBICT KOTOPBIX O0yUYAIONIUIICS HE TOYHO 3HAeT. YBe-
PCHHOCTh B ce0e TIOMOXKET coOpaThCs B TPYAHOW CHUTYAIlUH, HCIIOJIB30BATh MOJATOTOBKY H CBOH
3HAHUs, JOOUTHCS yCrexa.

PaboTa ¢ yueOHOM IuTepaTypoii (KOHCIIEKTOM)

[Tpu pabote ¢ muTeparypoit (KOHCIIEKTOM) IPH MOJATOTOBKE K 9K3aMEHY 00CIIaroIIeMycs

PEKOMEHIYETCSL:

1. [ToAroTOBUTH HEOOXOAUMYIO HH(POPMAITMOHHO-CIIPABOYHYIO (CIIOBApH, CIIPABOYHUKH )
U PEKOMEH/IOBAaHHYIO HAayYHO-METOAMYECKYIO JTUTEpaTypy (y4eOHWKH, y9eOHBbIC TTOCOOUS) s
MIOJIyYEHUS MCUEPIIBIBAIOIINX CBEICHUHN N0 KaKIOMY 3K3aMEHAI[MOHHOMY BOIIPOCY.

2. YTOUHUTH HAIMYKME COJAEpkKAaHUA U 00beM MaTepualia B JIEKIUAX U yueOHOH juTepa-
Type AJIsl PaCKpBITHsI BOIIPOCa.

3. JlonosHUTh KOHCIIEKTHl HeaocTaromeld nHpopMalyen mo OTJIeNlbHBIM aclekram, 0e3
KOTOPBIX HEBO3MOJKEH IIOJIHBIN OTBET.

OcHoOBHbIE BUIbl CUCTEMATU3UPOBAHHON 3aIIMCU IPOYUTAHHOTO:

— aHHOTHPOBAHME — MPEAEIBHO KPaTKOE CBSI3HOE ONKMCAaHUE TPOCMOTPEHHON WJIM MPOYU-
TaHHOM KHMIU (CTaThu), €€ COJEPKaHusl, ICTOYHUKOB, XapaKTepa U Ha3HAUCHUS;

— IJIJAHUPOBAaHUE — KpaTKas JIoTH4YecKasi OpraHu3alus TEKCTa, pacKpbIBarolas cojaepxa-
HUE U CTPYKTYPY U3y4aeMOro MaTepHaa;

— TEe3UpPOBAHUE — JIAKOHWYHOE BOCHPOM3BEACHUE OCHOBHBIX YTBEP)KIEHMH aBTOpa 0e3
npuBJeUeHUs (PaKTUYECKOro MaTepuaa;

— IIUTUPOBAaHUE — JOCJIOBHOE BBIMUCHIBAHUE M3 TEKCTA BBIIEPXKEK, U3BICUCHUN, HanOo-
JIe€ CYIIECTBEHHO OTPAYKAIOLIUX Ty WM UHYIO MBICIIb aBTOPA;

— KOHCIIEKTHPOBAHHUE — KPAaTKOE M MOCIEA0BATEIbHOE U3JI0KEHHE COJAEpKaHUS MPOUHU-
TaHHOTO.

4. PacnipeienuTh BECh MaTepuall Ha 4acTU C YYETOM HX CJIOXKHOCTH, COCTaBUTh Tpauk
MOJIFOTOBKU K 9K3aMEHY.

5. BHUMaTenbHO NMPOYMTATh MaTepual KOHCIEKTa, ydeOHUKa MU JIPYroro MCTOYHHKA
UHpOPMaLINH, C IeJbI0 YTOUHEHUH OTAEIbHBIX MOJIOKEHUH, CTPYKTYpHUpOBaHUS MH(OpMaIuH,
JIOTIOJTHEHUSI pabOUYUX 3aIUCEeH.

8. IToBTOpHO MpOUMTAThH CO/EpKaHHE BOMPOCA, MPOIycKas WK Oerio mpocMaTpuBas Te
4yacTU MaTepuasa, KOTOpble ObUIM YCBOEHBI Ha IIPEIBIIYILEM JTalle.

9. IlpounTars emie pa3 Marepuan C YCTAaHOBKOW HA 3allOMHMHAHKE. 3allOMMHATh CJIEIYET
HE TEKCT, a €r0 CMBICII U €To JIOTUKY. B nepByto ouepeapr He00X0IMMO 3alIOMHUTh TEPMHHBI, OC-
HOBHbBIE ONpEJENICHNUs, TOHITHS, 3aKOHbI, IPUHLIUIIBI, aKCHOMBI, CBOMCTBA U3y4aeMbIX IpOILIEC-
COB U SBJICHHM, OCHOBHBIE BIIHUSIONINE (PAKTOPBI, UX B3aUMOCBs3U. [1oJ1€3HO COCTaBIATH OMOp-
HbIE KOHCIIEKTHI.

10. MHOrOKpaTHOE OBTOPEHHE MaTepualla C IOCTETIEHHBIM «CKHUMaHUEM» €ro B 00beMe
CIOCOOCTBYET XOpOILIeMY YCBOCHHUIO U 3alIOMHUHAHUIO.

11. B mocnegHuil AeHb MOATOTOBKU K 3K3aMEHY CJIEIYET IPOrOBOPUTH KPATKUE OTBETHI
Ha BCE BOIIPOCHI, a HA T€X, KOTOPbIE BBI3bIBAIOT COMHEHMSI, OCTAHOBUTECH O0Jiee MOIPOOHO.
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3. IlopsA10K MOATOTOBKH M 3aIIMThI BBIILYCKHOI KBAIH(PUKALNOHHONH PadoThI

BeinonHeHue M 3amuTa BBITYCKHOM KBaM(PUKALMOHHOW pPabOThHI SABIAETCS OLHOU M3
(dopMrocyrapcTBEHHON UTOIOBOM aTTeCTalUH.

[Ipu BBINONHEHUHU BBITYCKHOM KBalM(DPUKAIMOHHOW pabOThI,00ydaromuecs IOJIKHBI
[I0Ka3aTh CBOM 3HAHMUSI, YMEHUS U HaBBIKM CAMOCTOSITENILHO PEIllaTh HA COBPEMEHHOM YpOBHE
3a1a4u cBoed Mpo(ecCHOHANBHON NeSITEIbHOCTH, IPO(PECCHOHATBHO U3JIaraTh CIEHUAIBHYIO
UH(POPMAIUIO, HAYYHO apTyMEHTUPOBATh U 3aLIUIIATh CBOIO TOUKY 3pEHUSI.

OOyuaromuiyii, BEIOIHSIONIUI BRITYCKHYIO KBATU(UKAIIMOHHYIO paboTy JOJDKEH MOKa3aTh
CBOIO CIIOCOOHOCTb U YMEHHUE:

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

— CTaBUTh LEJIM UCCIIEJOBAHUS U ONPENENATh 33aJaud, HEOOXOAUMBIE JUIsl UX JIOCTHXKe-
HUS;

— aHaJIM3UPOBaTh U 0000IIATH TEOPETUUYECKUI U SMIIMPUYECKUI MaTepua 1o TeMe Hc-
CJIEIOBaHMsI, BBIBIIATH IPOTUBOPEUHSL, JIEJIaTh BBIBOIBI;

— IPUMEHSATh TEOPETUUECKNE 3HAHUS IIPU PEILICHUU NPAKTUYECKUX 3a/1a4;

— JleNaTh 3aKJII0YEHUE N0 TeME MCCIEeJ0BaHUs, 0003HaYaTh MEPCIEKTUBBI JJaJIbHEHIIEro
U3y4YEHHsI UCCIIEAYEMOI0 BOIIPOCa;

— 0(opMIIATE PabOTy B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAHUSIMH.

— (opMupoBaTh 11eU NPOEKTa (IPOrpaMMbl), KPUTEPUU U TOKA3aTENU JOCTHKEHUS 1ie-
JIei, CTPOUTH CTPYKTYPBI UX B3aMMOCBSI3€Hl, BBISIBIIATh IPUOPUTETHI PELICHUS 3a/1ay;

— pa3pabaTbiBaTh 000OIICHHBIC BAPUAHTHI PEIICHUS MPoOJIeM, aHATM3UPOBATH 3TH BapH-
aHTBI, IPOTHO3UPOBATH MOCIEACTBUSI, HAXOJUTh KOMIIPOMUCCHBIE PELLIEHUS B YCIOBUSAX MHOIO-
KPUTEPUATIBLHOCTU M HEOIPEEIEHHOCTH, IIIAHUPOBATh PEAIU3allNIO0 POEKTa;

— OLIEHUBATh TEXHUKO-IKOHOMUYECKYIO 3()(PEKTUBHOCTH MIPUHUMAEMBIX PEILIECHUN;

— pa3pabaTbIBaTh HOPMbI BBIPAOOTKH, TEXHOJIOTMYECKUX HOPMAaTUBOB Ha PacxoJ MaTepu-
aJIOB, 3ar0TOBOK, TOIJIMBA U 3JIEKTPO’HEPTUH, BHIOMpaTh 000pYJOBAHHE M TEXHOJIOTHYECKYIO
OCHACTKY;

— OLICHMBATh SKOHOMHYECKYIO A(PPEKTUBHOCTh TEXHOJOTHUECKUX IPOLIECCOB, WHHOBA-
LIMOHHO-TEXHOJIOTUYECKUX PUCKOB IPY BHEAPEHUHU HOBBIX TEXHUKH U TEXHOJIOTH;

— MCCceIoBaTh IPUYMHBI Opaka B IPOM3BOJCTBE U pa3padaThIBATh MPEJIOKEHUS 110 €ro
NPEyNPEeXICHUIO U YCTPAaHEHHUIO;

— pa3pabarbIBaTh MEPOIPUITUS 110 3PPEKTUBHOMY HCIIOIB30BAHUIO SHEPTHH U CHIPBS;

— BBIOMpPATh METOJIbI U CIOCOOBI 0OeCTIeYeH s SKOIOrHUecKON 0e30MacHOCTH POU3BO/I-
CTBa;

— aHAJIM3MPOBATh COCTOSIHME U JIMHAMUKY IOKa3aTeNell KauecTBa OOBEKTOB JIESTENbHO-
CTH C MCII0JIb30BaHHEM HEOOXOAUMBIX METOJIOB U CPEACTB UCCIIETOBAHMIA;

— co3/71aBaTh MaTeMaTH4YecKue U (pusnueckre Moaean 00beKTOB MpoQecCHOHANbHOI aes-
TEJIbHOCTH;

— pa3pabaTbIBaTh TUIaHbI, IPOrPAMMBbI U METOJIMKH ITPOBEIEHUS UCCIIEIOBAHMUIA;

— aHAJIM3UPOBATh PE3YNbTAThI, CHHTE3, 3HAHHE MPOIIECCOB 00ECeYeH s KauyecTBa, UCIIbI-
TaHUHN U cepTHU(PUKALUU C TPUMEHEHHEM ITPOOIEMHO-OPUEHTUPOBAHHBIX METO/I0B;

— OpPTraHM30BbIBAaTh U Y4aCTBOBATh B MPOBEACHUN MOHTaXa M HAJIAJKU dJIEKTPOIHEPTETHU-
YECKOT'0 U JIEKTPOTEXHUUECKOr0 000pyI0BaHHUS;
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— OPraHU30BbIBATh MPUEMKY M OCBOCHHE BBOJAMMOIO 3JIEKTPOIHEPreTHYECKOTO U 3JICK-
TPOTEXHUUECKOTO 000PYI0BAHUS;

— OpPraHM30BbIBATh AKCILTYyaTAIlMI0 U PEMOHT 3JIEKTPOIHEPIETUUCCKOTO U JICKTPOTCXHH-
4eCcKoro 000pyAOBaHHUS,

— BBIOJHATH (DYHKIMU TPENoaBaTeist IpU pealn3anuu 00pa3oBaTeIbHbIX IPOrpaMM B
y4eOHBIX 3aBEICHUSX BBICIIETO U CPETHET0 MPO(HECCHOHATBHOTO 00pa30BaHHUSL.

3.1 IloaroToBUTENbHBII 3TANl BHINOJHEHNS BHINYCKHOH KBAJU(UKAITMOHHON PadoThI
3.1.1 Boioop membl 6bInyCKHOU KEANUPUKAYUOHHOU PAdOM bl

OO0y4armMCcICaMOCTOSATEIIBHO BRIOUPAET TEMY M3 peKOMeHIyeMoro nepeuns TeM BKP,
MPEACTABICHHOr0 B npuiokeHuu 1. OOydaromuiics(HECKOIbKO 00YYarOUIMXCsl, BBITOIHSIIO-
mmx BKP coBmecTHO), 110 MUCbMEHHOMY 3asiBJICHUIO, UMEET MPABO MPEIJIOKUTH CBOIO TEMY
JUISL BBIITYCKHOW KBaJTM(UKAIIMOHHOHN paboTHI, B ciiydae ee 000CHOBAHHOCTH U II€JIECO00Pa3HO-
CTH €€ pa3pabdOTKH JJIsl IPAKTUYECKOro MPUMEHEHUS B COOTBETCTBYIOLIEH o0nacTu npodeccu-
OHANILHOM JEATENIbHOCTH WM Ha KOHKPETHOM OOBEKTE MPOECCHOHATBHON AESITEIbHOCTH.
YTBepxkaenue TeM BKP u HazHaueHne pykoBoAUTENS yTBEP)KIAACTCS MIPUKA30M M0 YHUBEPCH-
TETYy.

3.1.2 @ynkyuu pyKkoeooumenagblnycCKHOU KeaauhuKayuoHHo padomol

JI71st TOITOTOBKY BBIMYCKHOM KBaIM(UKAIIMOHHOM pabOThl 00yJaroleMycsi Ha3Ha4aeTcs
PYKOBOIMTEND U, P HEOOXOAUMOCTH, KOHCYJIbTAHTHI.

PykxoBogutens BKP momoraeroGyuatonemycschopmyanpoBaTh OOBEKT, MPEIMET HC-
CJIEIOBaHMs, BBIIBUTh €0 aKTyallbHOCTh, HAYYHYI0 HOBU3HY, pa3paboTaTh IUIaH UCCIIEOBa-
HUS;B IIpoLiecce padoThl MPOBOJIUT CUCTEMAaTUYECKUE KOHCYJIbTALIUU.

[ToaroroBka BKPoOyuatonumMes U 0T4ET Nepes; pyKOBOAUTEIIEM PEATH3YETCsl COTIacHO
KasieHaapHomy rpaduky padotsl. Kanennapusiii rpadgux paboTel 00y4daromerocsi COCTaBIsIeTCs
Ha Bech nepuos BoinonHeHuss BKP ¢ ykazaHuem ouepeiHOCTH BBINOJIHEHUS OT/IE€IbHBIX 3TAllOB
U CPOKOB OTYETHOCTH I10 BBIMOJIHEHHUIO paOOTHI MEepe]l PyKOBOJAUTEIIEM.

3.2 TpeGoBaHusl K BBIIYCKHON KBAJIH(HUKAIUMOHHOMH padoTe

[Tpu moAroTOBKE BBHIMYCKHON KBaTU(UKALMOHHONW pabOThIOOYYaIOIIUNCS PYKOBOJICTBY-
eTcsl METOAMYECKMMM YKa3aHusMH «BblnyckHas kBanuukanuoHHas paborta. Ilonroroska,
odpopmiienue u 3amura [Tekcr]: Merogudeckue ykazaHus JJid CTYJCHTOB HAmpaBJICHUS MOJI-
rotoBkd 13.03.02 u 13.04.02 «DnexkTposHepreTuka U 3JIEKTPOTEXHHKa» BceX (hopM olyue-
Hus / U.A. Jlyobuna, E.A. ITlanoBa, A.H. IllemeroB. — Maruurtoropck: M3n-Bo Marnuro-
ropck.roc. TexH. yH-ta uM. I'.1. HocoBa, 2016. — 60 c.» 1 JOKaIbHBIM HOPMaTUBHBIM AKTOM
yauBepcureta CMK-O-CMI'TVY-36-20 BeimyckHas kBainu(uKamMoHHas paboTa: CTPYKTypa,
coJiep;kaHue, 00IIMe MpaBuiia BBIMOIHEHHS U 0)OPMIICHHUS.

3.3 Ilopsinok 3a1UTHI BHINYCKHOMH KBAJIN(PHUKANMOHHOI padoThl

3akoHUYEHHAs BBIMYCKHAs KBaTW(UKAIIMOHHAS padoTa JOHKHA MPOUTH MPOIEAypy HOp-
MOKOHTPOJISI, BKJIIOYasi IPOBEPKY Ha 00BbEM 3aMMCTBOBAHUH, a 3aTE€M MpEACTaBICHA PYKOBOIH-
Teno s oopMIIeHUS] MHCbMEHHOro oT3biBa. [locie odopmieHHsl OT3bIBa PYKOBOIUTENS
BKP nanpasnsercsa Ha penensuto. B ciydae, ecnu BKP nMeer MexxaucuuniamHapHbli Xxapak-
Tep, TO paboTa HampaBJseTCs HECKOJBKUM perieH3eHTaM. Pernenzent BKP ompenensercs u3
YuUCIa JHI, He SBISIOMUXCS paboTHUKaMu Kadeapsl, pakynbprera/ nHCTUTYTA. PerieH3enT ore-
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HUBAET 3HAYUMOCTD MOJTY4YEHHBIX PE3yJbTaTOB, aHAIU3UPYET UMEIOIINecs B paboTe HeJ0CTaT-
K{, XapaKTepU3yeT KauecTBO €€ 0(OPMIICHHUS M M3JIOKEHHs, aeT 3aKI04YeHue (PELeH3HI0) O
COOTBETCTBUU PadOTHI MPEABSBIIEMbIM TPEOOBAHUSM B TUCEMEHHOM BHJIE.

Brimycknas kBanupukanmonHas paboTa, IOANMCaHHAs 3aBeayloIM Kadenpoil, nmero-
I1asi PECH3HUIO U OT3BIB PYKOBOAUTEINS pabOTHI, JOMYCKAETCS K 3aIIUTE U MEPeJaeTcs B rocy-
JIAPCTBEHHYIO 3K3aMEHALIMOHHYI0 KOMUCCHUIO HE TIO3HEE, YEM 3a 2 KAJICHJAPHBIX JHS 10 AAThl
3alUTHI, TaKkKe paboTa pa3MeniaeTcs B 3JeKTPOHHO-OMOIMOTEYHOM CHCTEME YHUBEPCUTETA.

OObsiBIeHHE O 3alllUTe BBIMTYCKHBIX paOOT BbIBEIIMBAaeTCA Ha Kadeape 3a HECKOJIbKO
JHEN JI0 3aIUTEL.

3ammTa BBITYCKHON KBAIM(UKAIIMOHHOW PabOTHI MPOBOIUTCS HA 3aceJaHUU TOCyAap-
CTBEHHOM »K3aMEHAIIMOHHONH KOMHUCCHUU M SIBJISIETCS MyOIMYHOW. 3amuTa OJHOW BBITYCKHOM
paboThI He doncha npesviuiams 30 munym.

Jlist cooOrienust o0y4aroniemMycs mpenocrasisiercs He 6oee 10 munym. CoobuieHue mo
conepxanuto BKP compoBoknaercs HeoOXoAMMBIMU TpaUuecKUMU MaTepualaMu W/WiIH
npe3eHTaluel ¢ pa3narounsiM Matepuanom s wienoB ['OK. B I'OK MoryT ObITh npeacTaB-
JIEHBl TAK)X€ JPyrue Marepualibl, XapaKTEpU3YyIOUIME HAYYHYIO M MPAKTUYECKYH LEHHOCTb
BbllnoTHEeHHONM BKP — nevaTHblie ctathu ¢ yyactuem BblllyckHuKa 1o Teme BKP, nokymeHTsl,
yKa3bIBawoIIMe Ha nmpaktuueckoe npumeHenne BKP, makeTsl, 06pa3iibl MaTepuaioB, u3aeaui
U T.II.

B cBoeM BeIcTyIUIEHHH 00y4YarOUICS JOKEH OTPa3UTh:

— coJiepKaHue MpoOIeMbl U aKTyaJIbHOCTb UCCIIEI0OBaHUS;

— 1eJb ¥ 33J]a4M HCCIIEJOBAHUS;

— O0BEKT M MPEAMET UCCIICJOBAHMS;

— METOJIMKY CBOETO MCCIIEIOBAHNUS;

— MOJIyYEHHBIE TEOPETUUECKUE U MPAKTUUECKUE PE3YIIBTATHI UCCIIEI0BAHMS;

— BBIBOJIbI U 3aKJIFOYEHUE.

B BrICTYyIIIEHHN TOKHBI OBITH YETKO 0003HAUEHBI PE3YNIbTATHI, TOJTYYEHHBIE B XOJI€ HC-
CJIEIOBaHMsI, OTMEUEHA TEOPETUUECKasl U PAaKTUUECKasi HEHHOCTD MOJIyYEHHBIX PE3yIbTaTOB.

[To oxOHYaHUM BBICTYIJICHUS BBIMTYCKHUKY 33JIal0TCSI BOIIPOCHI 110 TeMe ero padoTsl. Bo-
IIPOCHI MOTYT 33/1aBaTh BCE MPUCYTCTBYIOIIKE. Bce BOMpoch NpOTOKOIUPYOTCS.

3aTeM CJIOBO MPEJOCTABISIETCS HAYYHOMY PYKOBOAMTEIO, KOTOPBIN JAa€T XapaKTepUCTH-
Ky pabotsl. [Ipy OTCyTCTBUM PYKOBOAUTENS OT3BIB 3aUUTHIBAETCS OJTHUM U3 uieHoB [ OK.

[Tocne 3TOro BBICTYNAET PELUEH3EHT WM PELEH3Hs 3aUUThIBACTCS OJHUM U3 uieHoB [ OK.

3acnymaB oQUIIHATBHYIO PELEH3UI0 CBOEH paboThl, CTYACHT JOJKEH OTBETUTh Ha BO-
IPOCHI U 3aMEYaHMsI pELIEH3EHTa.

3arem npencenarens ['OK npocuT npHCyTCTBYIOMKX BBICTYIIUTH IO CYIIECTBY BBIMYCK-
HOM KBaM(PUKAIMOHHON PaOOTHL. BBICTYIUICHUS WIEHOB KOMHCCHH W TPHUCYTCTBYIOIIUX Ha
3amuTe (10 2-3 MHUH. Ha OJHOTO BBICTYIAOIIETO) B TIOPSJIKE CBOOOTHON TUCKYyCCUHM U OOMEHa
MHEHUSIMU HE SIBIISIOTCA 00S3aT€IbHBIM AJIIEMEHTOM IMPOIEIyphl, TOITOMY, B Cllydyae OTCYT-
CTBUS )KETAIOUINX BBICTYIUTh, OH MOXET OBITh OMYIIICH.

[Tocne auckyccuu Mo Teme padOThl CTYACHT BBICTYMAET C 3aKIIOYUTEIHHBIM CIOBOM.
DTHKa 3alIMTHl TPEINUCHIBAET MPU 3TOM BBIPA3UTh OJAroJapHOCTh PYKOBOJIUTENIO U PEILICH-
3€HTY 3a MPOJIeTIaHHYIO padoTy, a Takke wieHaMm [ DK u Bcem mpHuCyTCTBYIOIMNUM 3a BHUMAHHE.
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3.4 KpuTepuu OlleHKH BbINYCKHON KBAJIHU(PUKANMOHHOH PadoThI

Pesynbratel 3amutel BKP onpenensiorcst oleHKaMu: «OTIUYHO», «XOPOLIOY, «yAOBIe-
TBOPUTEIIHLHOY, «HEYJOBIECTBOPUTEIHLHONH OOBSBIISIOTCS 6 0€Hb 3AUiUNLbL.

Pemmennie 00 ornieHke npuHUMaeTcs Ha 3akpbIToM 3aceaanuu ['OK mo okoHuaHuu mpoiie-
yphl 3alIUTHl BCceX paboT, HaMeueHHBIX Ha AaHHoe 3acenanue. [lns ouenku BKP rocynap-
CTBEHHAsl 9K3aMEHAIIMOHHAS] KOMUCCHUSI PYKOBOJICTBYETCS CIACAYIOIUMH KPUTEPUSIMU:

— aKTYaJIbHOCTb TEMBI;

— HAyYHO-IIPAKTUYECKOE 3HAUCHUEM TEMBbI;

— Kau4eCTBO BBITMIOJHECHHS PaOOTHI, BKIIOUYAs JEMOHCTPAIIMOHHBICE M MPE3CHTAIIMOHHBIC
MaTepuabl;

— COJIEPKaTeJIbHOCTH JI0KJIa/la ¥ OTBETOB Ha BOIIPOCHI;

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

Onenka «oTIMYHO» (5 6aNJIOB) BBICTABIISIETCS 32 TIyOOKOE PACKPBITUE TEMBI, IIOJTHOE BhI-
MOJTHEHUE IMOCTABIICHHBIX 3aJ1a4, JIOTHYHO H3JIOKEHHOE COJIepKaHue, KaueCTBEHHOE odopmiie-
HUE paboThI, COOTBETCTBYIOIIEE TPEOOBAHUSAM JOKAIBHBIX aKTOB, BHICOKYIO COJIEPKATEIbHOCTh
JOKJIaga ¥ JEMOHCTPAllMOHHOTO MaTepuaja, 3a pa3BEpHYThbIe W MOJIHbIE OTBETHl Ha BOIMPOCHI
ynenoB ['DK;

OueHka «xopouio» (4 6ana) BBICTaBISIETCS 3a MMOJIHOE PACKPBITHE TEMBI, XOPOIIO Tpopa-
0oTaHHOE coep)kaHue 0e3 3HAUNUTEIbHBIX IPOTUBOPEUHH, B 0(OPMIICHIH paObOTHl UMEIOTCS He-
3HAYUTEJIbHBIC OTKIOHEHHS OT TPeOOBAHWH, BBHICOKYIO COIEPKATEIHHOCTH JIOKJIAga M JeMOH-
CTPALlMOHHOI'0 MaTepHaia, 3a HeOOJIbIINe HETOUHOCTH IPH OTBETax Ha BONpock! wieHoB I'OK.

OreHka «yf0OBJIETBOPUTENIbHO» (3 Oasia) BBICTABISIETCS 32 HEMOJIHOE PACKPBITUE TEMBI,
BBIBOJIOB U MPEATIONKEHUN, HOCALIMX OOLIMI XapakTep, B 0pOpMICHUH pabOThl UMEIOTCS He3Ha-
YUTEJIbHbIE OTKJIOHEHUs OTTPEOOBAHMU, OTCYTCTBUE HAIJISAHOIO MPEACTaBICHUS pabOThHI U 3a-
TPYJAHEHHUS PU OTBETaX Ha BOonpockl wieHoB ['OK.

OreHka «HEYIOBIETBOPUTEIHHO» (2 Oayiyia) BBICTABISIETCS 32 YACTHYHOE PACKPBITUE Te-
MBI, HEOOOCHOBAHHBIE BBIBOJIBI, 32 3HAUUTENIbHBIC OTKIOHEHHS OT TPeOOBaHHUHA B OPOPMIICHUU U
MpeJICTaBICHUH pabOThI, KOTAa O0YYarONIHIiCs HOMyCKaeT CYIIECTBEHHbBIE OIIMOKU MPH OTBETE
Ha Bornpocsl uieHoB ['OK.

OreHka «HeyIoBIETBOpUTEIbHOY (1 6amt) BhICTaBIsIeTCS 32 HEOOOCHOBaHHBIC BBHIBOJIBI, 32
3HAUUTENIBHBIC OTKJIOHEHHUS OT TPeOOBaHWU B O(OPMIICHUH W TPEACTABICHUU PAaOOTHI, OTCYT-
CTBHUE HATJISAHOTO MPEACTABICHUS PabOTHI, KOT/Ia 00YUJAIONIUICS HE MOKET OTBETHTh Ha BOIIPO-
cbl wieHoB ['OK.

OIEHKH «OTIMYHOY», «XOPOIII0», «YJOBJICTBOPUTEIHLHO» O3HAYAIOT YCICIIHOE MPOXO0XKIe-
HUE TOCYIapCTBEHHOT'O aTTECTAIMOHHOTO MCIBITAHUS, YTO SBISETCS OCHOBAHUEM [IJIsl BBIIAYU
oOydJaromeMycsi IOKyMEHTa O BBICIIIEM 00pa30BaHUU U O KBaTM(HKaiuyu oOpas3iia, yCTaHOBIICH-
HOTO MuHucTepcTBOM 00pa3zoBanus u Hayku Poccuiickoit deneparun.
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MMPUJIO)KEHHUE 1
(oGs3aTenbHOR)

IIpuMepHBIii IepeYeHb TeM BbIMMYCKHbIX KBAJIUPUKANUOHHBIX padoT

1. BeiaBiueHue J0JICBOIo BKJIaJa UCTOYHHUKOB ITMTaHHUA CHUCTCMBI 3JI€KTpOCHa6)KeHI/I$I apo-
MBIIIJICHHOT'O MPEANPHUATUA B IIOTEPHU JICKTPOSHEPIUU U UX CTOUMOCTD.

2. OnTtuMm3anus pacupeaciCHusd pCaKTHBHBIX MOH_[HOCTCI;'I B HpOMBIH.U'ICHHOfI CUCTEME
BHGKTpOCHa6}KCHI/I${ ¢ COOCTBEHHBLIMHU SJICKTPOCTAaHIIUSAMU.

3. [IpumeHeHue cucTeM TEIEMEXaHUKHU JUIS ONTUMAIBHOTIO YIPaBICHHUS SHEPrOEMKUMHU
0o0BeKkTaMu (Ha MpUMepe MOLTHBIXKOMIEHCUPYIOIINX YCTPOUCTB).

4. OHTI/IMI/I3aHI/I${ CUCTEM B036Y)K,Z[6HI/I$I MOMIHBIX CCTCBBIX CUMHXPOHHbIX HBHFaTeHeﬁ.

5. TloBeimenne 3PPeKTUBHOCTH (HYHKIIMOHHPOBAHUS SICKTPOTEXHUUYECKOTO IepcoHaa
9HEProxX03HiCTBA NPOMBIIICHHOTO IPEATIPUSTHS.

6. Pa3paboTka ajaropuTMoB aBTOMATHU3MPOBAHHOI'O BHIOOpPA U MPOBEPKHU MPOBOJHUKOB H
ANEKTPUUYECKUX alapaToB paclpeaeTUTeNIbHbIX YCTPOUCTB MOICTAHIUH.

7. Pazpabotka anroputMoB CAIIP cucreM ornepaTHBHOTO MOCTOSSHHOT'O TOKA IMOHU3HUTEIb-
HOU MOJCTAHIIUH.

8. AHanmu3 PEeKUMHBIX OTpaHUYCHHH i1 paOOThI UCTOUYHUKOB pacIlpeelieHHOW TeHepa-
117078

9. MeToauka OLIEHKH HAJEKHOCTH BHEIIHETO 3JEKTPOCHAOKEHHUS paclpeAeTUuTeNbHbBIX
ycTpoicTB 6-10 kB MOHU3UTENBHBIX MTOACTAHIINH.

10. ABTOMATH3MpPOBAHHOE MPOCKTHUPOBAHHE CXEM 3aKPBITBIX PacCHpeeIUTEIbHBIX
ycTpoicTB 6-10 kB moHU3UTENBHBIX MOACTAHINI Hanpsokenuem 35-220 kB.
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