MWHHUCTEPCTBO HAVKU U BBICIIET'O OBPA30BAHM S
POCCUWCKOUN ®EJEPAITINA

DenepalibHOE IOCYJapCTBEHHOE BIOIKETHOE 00Pa30BaTENbHOE YIPCIKACHUE
BBICLIETO 0Opa3oBaHus

«MarauToropckuii rocy JapCTBEHHbI TeXHHIECKHH yHuBepcHTeT uM. ..

Hocosa» e

s "{f _ff,‘i’ & 'Sffi“.BEP}K):[A}o
Lot per‘cm'i?c)p UPRuAC
7 Bf} XpamIinua

04022025,

MMPOTPAMMA
T'OCYJAPCTBEHHON UTOIOBOM ATTECTALIUM

Hampasnenne noAroToBKY (CHCHATEHOCTE )
13.04.02 DnexTposHepreTiKa u 3MeKTPOTEXHHAKA

HanpasnensocTs (mpoduis/crieluani3ais) IporpaMmel
WHTeIIeKTyalbHbIe CHCTEMBI JIEKTPOCHADKEH S

YpoBens BpicIIEro 00pa3oBanus - MATHCTPATY pa

Popma 00yueHus
o4Hast

Wuetutyt/ Gakymbrer  MHCTHTYT SHEPreTHKH M ABTOMATH3HPOBAHHEIX CHCTEM

Kadenpa INeKTPOCcHA0KEHH IPOMBIIUICHHEBIX TP IpPHATHN

MaruuToropck
2025 rop



ITporpaMma rocy/1apcTBEHHON HTOTOBOH aTTecTalluy COCTAaBIICHA Ha OCHOBE TpeboBaHHii
@®I'OC BO - marucrparypa mo mampasienuio moaroroBku 13.04.02 DnekTposHepreTuka H
snekTpoTexnuka (mpukas Munooprayku Pocernu ot 28.02.2018 r. Ne 147)

IIporpamMma ToCYJapCTBEHHOM HMTOTOBOH aTTeCTAl[MM DPACCMOTpeHa M omoOpena Ha
3aceaHuH Kaheapel DIeKTPOCHA0KEHHA IPOMBINUICHHEIX IIPEIIPHATHH

30.01.2025, nporoxomn Ne 4
3ag. xadenpoii / / A.B. Bapranoga

IlporpaMma TOCYJAPCTBEHHOH HWTOTOBOM AaTTECTAllMH ONOOPEHA METOAMYECKOM

komuccuei UsnAC
Hpeﬂceﬂawn@éy/ %P XpaMIIua

04.02.2025, nporokomn Ne 3
A
&

[Tporpamma rocy/1apcTBEHHOM HTOTOBOH aTTECTA, CTaBJICHA:
mouenT kadenpor DI, xamm. TexH. HAYK 7

0O.B. l'azuzosa

Penensent:
3aM. HavyaneHuKa DTO . e
AO «MATHUTOI'OPCKUI THITPOME3» ,;;;:;;g/ AJO. JTuTBHHOB




1. O01Me MoJI0KeHu s

['ocynapcTBeHHas UTOTrOBast arTecTauus IPOBOJUTCS rocyJJapCTBEHHBIMU
9K3aMEHAIIMOHHBIMU KOMHUCCHUSAMU B LIEJIAX ONPEIETICHUsI COOTBETCTBUSI PE3YJIbTATOB OCBOCHHUS
oOyyaromuMucs 00pa3oBaTeNbHbIX IPOrPAMM COOTBETCTBYIOIUM TPeOOBaHUAM (heaepabHOrO
rocyJapCTBEHHOI'0 00pa30BaTeIbHOI0 CTaHAAPTA.

Maructp 1o HanpasieHuto noAroToBku 13.04.02 DnexTposHepreTuka U 3JIeKTPOTEXHUKA
B COOTBETCTBMM C  HANpaBIEHHOCThIO  (mpoduieM) o0pa3oBaTelIbHONH  MPOrpaMMbl
HHTemeKkTyaabHble CUCTEMBI 3JEKTPOCHAOKEHHS JOJDKEH OBITh TMOATOTOBJIECH K PEIICHUIO
3aa4 IpoQeCcCHOHATBHON IESTENFHOCTH CIETYIOIUX THITOB!

— Hay4HO-UCCIIE10BaTEIbCKUI;

— MIETarOrN4YeCKuii;

— OpraHu3alMOHHO-YIIPaBICHUECKUIL;

— MPOEKTHBIH;

— BKCIUTyaTallMOHHBIN.

B cooTBeTcTBHU ¢ BUAaMu U 3aauaMy IpOQecCHOHATBHOM AEATEIbHOCTH BHIITYCKHUK Ha
rOCyJapCTBEHHOM HWTOTOBOM AaTTECTALlMUIOJDKEH II0Ka3aTh COOTBETCTBYIOIIMM YPOBEHb
OCBOCHUSACIIEAYIOINX KOMIIETCHIINN

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

— Crioco0eH yrpasJisiTh IPOSKTOM Ha BCeX JTamnax ero xusHeHnoro nukia (YK-2);

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

— CriocobeH nmpuMEHSTh COBPEMEHHbIE KOMMYHHUKATUBHBIE TEXHOJIOTUH, B TOM YHCIIE Ha
WHOCTPaHHOM(BIX) si3bIke(ax), AJsi aKaJeMUYECKOTO M MPOQPECCHOHAIBHOTO B3aMMOJICHCTBHS
(YK-4);

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

— CnocoOeH omnpeensaTh U pealu30BbIBaTh MPUOPUTETHI COOCTBEHHOMN AESITEIbHOCTH U
CrIoco0bI €e COBEPIICHCTBOBAHMUS Ha OCHOBe camoolieHKH (YK-6);

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

—CriocobeH NpUMEHSATh COBPEMEHHbIE METOAbl HCCIIEJOBaHMs, OLEHUBaTh U
IPEJICTABIATh PE3yNbTaThl BEIMOIHEHHOH paboTsl (OITK-2);

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

— Crioco0eH K peainn3aluy pa3InyHbIX BUIOB yuyeOHOH padoThl (ITK-2);

— Cnocoben onpeaensaTh 3()(eKTUBHbIE MPOU3BOJICTBEHHO-TEXHOJIOTUYECKUE DPEXKHMBI
paboThl 00BEKTOB MPOGECCHOHATBHON JESTeNbHOCTH, KOOPAUHUPOBATh pabOTy CIEUATNCTOB
u noapaszaeneauii (ITK-3);

— CriocobeH pa3pabarbiBaTh OTIENbHbBIE Pa3/iesbl IPOEKTOB, OCYIIECTBIATh UX TEXHHUKO-
HKOHOMUYECKOE 00OCHOBAHME, IPUMEHATh METO/Ibl aHAJIM3a BAPUAHTOB, Pa3pabOTKH U MOUCKa
KoMIipomuccHbIX perienuii (ITK-4);

— Cnoco0eH ympaBisTh pPEXKHUMOM pPa0OTBl SHEPrOCHUCTEMBI, 3JIEKTPHUUECKOM CETH,
cuctemsl anekrpocHadxenus (ITK-5).



Ha ocnoBanuu pemrenust Yaenoro coBeta yHuBepcutera ot 26.02.2025 (mporokon Ne 4)
TOCY/IapCTBEHHBIC AaTTECTAIIMOHHBIC WCIBITAHUS 1O HampaBieHuto moAroToBku 13.04.02
DIIEKTPOIHEPTreTUKA U DIEKTPOTEXHHUKA BKIIFOYAIOT:

— MOATOTOBKY K CAa4€ U cJauy roCyJapCTBEHHOTO HK3aMEHa;

— TOJITOTOBKY K MPOIIEIYyPe 3alTUTHI U 3aIHUTY BBITYCKHON KBATH(PUKAIMOHHON paOOTEHI.

K rocymapcTBeHHOW HMTOTOBOW aTTECTAIlMU JOMYCKAeTCs OOYyJaroUIUics, HE MMEIOIUN
aKaJeMHYeCKON 3aJI0JDKEHHOCTH M B TOJTHOM OObeMe BBIMOJHUBIIUN yUeOHBIH IUIaH WM
MHAUBUAYaJIbHBIN Y4eOHBIH IJ1aH MO JaHHOM 00pa3oBaTeIbHON IpOrpaMme.

2. [IporpamMmma 1 NMOPsiZIOK MPOBeeHHs FTOCYIaPCTBEHHOT0 IK3aMeHa

CornacHo yuyeOHOMY IJIaHy HOJATOTOBKA K Cllaye U cjaya rocyAapCTBEHHOTO SK3aMeHa
npoonutcs B mepuon ¢ 02.06.2027 mo 16.06.2027. Jlns mpoBeneHHs] TOCYIapCTBEHHOTO
9K3aMEHa COCTaBIIAETCS pAaclHUCaHUWE OJK3aMEHa M TMPEIIK3aMEHAIMOHHON KOHCYJIbTAlUU
(KOHCYNBTUPOBaHHE  OOYYAIOIIMXCS IO  BONpOCaM, BKJIIOYEHHBIM B IpOrpammy
roCyJIapCTBEHHOI'O 3K3aMEHa).

['ocynapcTBEHHBIN SK3aMEH MPOBOJUTCS HA OTKPBITHIX 3aCEJaHMsIX TI'OCYJapCTBEHHOMN
HK3aMEHALIMOHHOW KOMHUCCHUHM B CHEIHAJIbHO NOJATOTOBJIEHHBIX ayJIUTOPHUSX, BBIBEIIEHHBIX Ha
BpeMsl dK3aMeHa U3 pacnucaHus. [IpucyTcTBre Ha rocy1apCcTBEHHOM 3K3aMEHE IOCTOPOHHHUX
JIUI] IOMYCKaeTCsl TOJBKO ¢ pa3pemieHus npeaceaarens ['OK.

OOyyaronmMMcs U JIHIaM, TPUBJIEKAEMbIM K TOCYIapCTBEHHOW WTOTOBOM aTTeCTallld, BO
BpeMsl ee MIPOBEJCHUS 3alpelIaeTcss UMeTh NP cebe U UCTOIb30BaTh CPECTBA OMIEPATUBHON U
MOOUJILHOM CBS3H.

["ocynapcTBEeHHBIN 3K3aMeH MPOBOIUTCS B YCTHOM (opme.

['ocymapCTBeHHBIN SK3aMEH BKIIIOYAET 3 TEOPETHUECKUX Bompoca W 1 mpakTudeckoe
3amanue. [IpoToKUTENBHOCTh YCTHOTO dK3aMeHa cocTapiisieT 30 MHHYT Ha MOArOTOBKY U 30
MUHYT Ha OTBET JJIs1 KaXKI0r0 SK3aMEHYEMOT0o

['ocynapcTBeHHBIH 3K3aMEH MPOBOJUTCS IO OAHOW WJIM HECKOJBKUM JIHCLUUILTMHAM
U/WIM MOAYJSAM 00pa30oBaTENIbHON MpOrpamMMbl, pe3ysbTaThl, OCBOEHHUS KOTOPHIX HMEIOT
omnpeessolee 3HaueHue s NpopecCUOHAIbHON AESITEIbHOCTH BBIITYCKHUKOB.

Bo Bpems rocynapcTBEHHOrO 3K3aMeHa CTYJEHT MOJXKET I0JIb30BaThcsi Yy4eOHBIMU
nporpaMMaMH, MakeTaMHy, albOOMaMH CXeM U IPYTHMHU HarJsJHBIMUA IOCOOUSIMH .

[Tocne ycTHOro OTBETa Ha BOMIPOCHI 3K3aMEHAIIMOHHOI'O OMJIeTa 3K3aMEHYEeMOMY MOTYT
OBITH IIPEJJIOAKEHBI JOTIOJHUTEIbHBIE BOIPOCHI B Mpeieax yueOHOro Marepualia, BBIHECEHHOTO
Ha TOCYapCTBEHHBIA SK3aMEH.

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

Kputepun onieHKM rocyapCTBEHHOIO dK3aMeHa:

— Ha OLEHKY «OTINYHO» (5 6aioB) — oOy4aromuicsl JOJDKEH MO0Ka3aTh BHICOKUN YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIMMA, T.€. TIOKa3aTh CIOCOOHOCTh 0000maTh W OIICHUBATh
uH(pOpMalLKIO, TIOJYYEHHYIO HA OCHOBE MCCIIEIOBaHUS HECTAaHAAPTHOW CUTYallMH; HCIOIb30BaTh
CBEICHMSI U3 PA3JINYHBIX HCTOYHHUKOB; BHIHOCUTDH OILIEHKH M KPUTUYECKUE CYK/IEHUS, OCHOBAaHHBIE
Ha MPOYHBIX 3HAHUSX;

— Ha OLEHKYy «Xxopomoy» (4 Oamra) — oOy4aromIMiCs JOJDKEH IMOKa3aTh MPOABUHYTHIN
YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIMH, T.€. MPOJEMOHCTPUPOBATH TIIyOOKHE TPOYHBIE
3HaHUS M Pa3BUTHIC TNPAKTHUECKUE YMEHHS M HAaBbIKM, YMEHUE CpaBHHUBATh, OLEHUBATH M



BbIOMpaTh METONbl peIlleHUs 3aJaHuid, paboTaTh LEJICHANPABICHHO, HCIOJb3Yys CBS3aHHBIC
MeXy co00i (hOpMBI IpecTaBIeHUST HHPOPMAITUH;

— Ha OIICHKY «YyJIOBJIETBOPUTEILHOY (3 0amia) — 00yJaromuiics JOMKEeH ToKa3aTh 0a30BBIN
ypOoBeHb CHOPMUPOBAHHOCTH KOMITETEHITUH, T.€. MMOKA3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS
U OO0bsSCHeHUs WHPoOpMAIUK, NPO(HEeCCHOHANbHBIC, HWHTCIUICKTYalbHBIC HABBIKH DPEIICHUS
CTaHJapTHBIX 33/1a4.

—Ha OIICHKY «HEYJOBJIETBOPUTEIbHO» (2 Oamra) — oOyvaromwuiics He o0Jsagaer
HEOOXOUMOM CHUCTEMOM 3HAHHM, TOMYCKaeT CYUIECTBEHHbIE OINMOKH, HE MOXET IO0Ka3aTh
MHTEJJICKTyaJIbHbIe HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OLEHKY «HEYAOBIETBOpUTENBbHO» (1 Oamn) — oOydwarommiics HE MOMKET TOKa3aTh
3HaHMS Ha YPOBHE BOCIPOM3BENCHUS W OOBACHEHUS WH(OpPMAIMHM, HE MOXKET TO0Ka3aTh
WHTEIJICKTYaTbHbIC HABBIKM PEIICHUS MPOCTHIX 33/1a4.

OOyuaromuiics, YCHEIIHO CHABIIMA TOCYAapCTBCHHBIM JK3aMEH, JOMYCKaeTcs K
BBITIOJIHEHUIO U 3AIIUTE BBIMTYCKHON KBATH(PUKAIMOHHON pabOTHI.

2.1Copnep:xaHue rocyiapcTBeHHOI0 IK3aMeHa
2.1.1 Ilepeuensv meopemuueckux 60nPOCO8, 6bIHOCUMbBIX HA 20CYOAPCMEEHHbLIL IK3AMEH

1. OnTuMaNbHbIE PEXKUMBI CHCTEM IJIeKTPOCHAOKEeHHS

1. DHepreTnyeckne XapakTepUCTUKH 000PYJOBAHHUS AIIEKTPOIHEPTETHUECKON CUCTEMBI.

2. Buapl nH(pOpMaIuy B peXKUMHBIX 33]a4aX JIEKTPOIHEPTCTHUKH.

3. OnTumu3anus B YCIOBHUSX BEPOSITHOCTHO-OMPENCIEHHON M YaCTUYHO HEOIPEACIICHHON
UCXO0JIHOM MH(pOpMAITIH.

4. OntuMmuzanus pekMMa KOHIIEHTPUPOBAHHOM TEIIOBOM 3HeprocucteMsl. [lpuHnmmn
paBEHCTBA OTHOCUTENBHBIX IPUPOCTOB.

5. OnTuMH3anus peXuMa CUCTEMBI 3JIEKTPOCHA0KEHUS MPOMBIIIIEHHOIO MPEINPUATHS C
COOCTBEHHBIMHU 3JIEKTpOCTaHUUAMU. [IpuMeHeHne MeTo1a AMHAMUYECKOT0 TPOrpaMMHUPOBAHUS.

6.3aaua BbBIOOpa cOCTaBa BKIIOYEHHOTO TeHepHpymomero obopyaoBanus. Kpurepuit
BBITOIHOCTH OTKJIFOUEHMSI U €r0 MOJIU(UKALIHH.

7. I'panvieHTHBIA METOJ ONTHUMH3ALMHU PEKHUMA DIIEKTPOIHEPIeTUUECKONM CHCTEMBI. YYET
OrpaHHuYeHui B GopMe HEPABEHCTB.

8.MeTo 1l MHOTOKPUTEPHAILHON ONTUMU3ALINY.

9. OnTuMmu3anus pa3BUTHS dJIEKTPUUECKHUX CETEH.

. YCTOHYMBOCTb CHCTEM YIEKTPOCHAOKeHUsI

. Merozpl aHann3a CTaTUYECKON YCTOMYUBOCTH.

. YpaBHEHHUSI IEPEXOHBIX JIEKTPOMAarHUTHBIX IPOLIECCOB.

. Meroas! aHann3a TMHAMAYECKON YCTOWYUBOCTH.

. YCTONYMBOCTH Y3JIOB HAarpy3KH.

. BiinstHue aBTOMaTH4ECKUX PETYIATOPOB F'€HEPATOPOB HA YCTOWYNBOCTD

. ACHHXPOHHBIE PEKUMBI PA0OTHI MAIIMH MIEPEMEHHOTO TOKA.

. PaznenpHas paboTa 351eKTpOCTaHLIUI POMBIIUIEHHBIX MPEIIPUATHI ¢ SHEPTOCUCTEMOM.
AHanu3  CTaTMYECKOM M JUHAMMYECKOM  YCTOMYMBOCTM  aBTOHOMHBIX
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3. YnpagJiieHue, 3a1IUTa 1 ABTOMATHKA MUTAIIUX U pacnpeaeTuTeJbHbIX ceTel

1. 3ydeHne TEeXHUKU KOMIBIOTEPHOTO MOJCIHPOBAHUS DJIEMEHTOB 3JIEKTPUUYECKUX CETEeH
Y 3JIEKTPOCTAHIIUH.

2. CocraBieHue CXeM 3aMENICHUS MPSMOI, OOpaTHOM U HYJIEBOM MOCIEA0BATEIIBHOCTH IS
pPacyeToB PEKUMOB KOPOTKUX 3aMbIKAHUM BO BPEMEHH.

3. CocraBlieHHE KOMITHIOTEPHBIX MOJIENICH YCTABOK 3aIIUT Ha JIMHUAX dJIEKTpoTepeiad.

4. IlpoBeneHre pacueToOB PEKUMOB KOPOTKUX 3aMbIKaHHUH B 3aJaHHBIX TOUKAaX CETH.

5. Ouenka 3¢ (HEeKTUBHOCTH JICUCTBUS PEJICHHON 3allTUThl 1 aBTOMATHKH.

4. JN1eKTPOMArHUTHAsI COBMECTHUMOCTD B JJIEKTPOIHEpreTuKe

1. IloHsTHMS  3JIE€KTPOMAarHUTHOM  COBMECTHMMOCTH, 3JEKTPOMAarHUTHOM  IIOMEXH,
IIOMEXO03AIIUILEHHOCTH, IOMEX0YCTOWYUBOCTH.

2. Knaccudukanus >1eKTpOMAarHUTHBIX MoMeX. KOHIYKTHBHBIE W MHIYKTHBHBIC TTOMEXH.
Knaccugukaius HCTOUHUKOB ITOMEX.

3. IlonsaTHe O IIMPHHE IOJIOCHI MPOIIYCKaHUS IPUEMHOM cucTeMbl. MICTOUHMKH IOMeEx
(GyHKLIMOHATIbHBIE U He(QYHKIHOHAJIbHBIE, IMIMPOKOMOJIOCHBIE U Y3KONOJOCHBIE, IUKIMYECKHE,
HELUKIMYECKME M  IEpexXoJHble. Buabpl  JJIEKTPOMarHUTHBIX IIOMEX B CHCTEMax
AJIEKTPOCHAOKEHUSI IPOMBIIIEHHBIX TPEIIPUITUN.

4. HopmupoBaHue 1mOKa3aTeslell KauecTBa AJIEKTPOOHEPTMH U 3JIEKTPOMArHUTHOM
coBMectumocTu B Pocculickoit denepanuu.

5. HebGanaHC akTUBHOM MOIIHOCTH B 3JIEKTPOdHEpreTuueckoi cucteme. Ero mpuyuuHBL.
CraThueckue XapakTepUCTHKH 3JIEKTPOCTAHIIMK U TOTpeOUTENIeH 3JIEKTPOIHEPTUH 110 YacTOTE.

6. IlepBruuHOE ¥ BTOPUYHOE PETYINPOBAHHME YaCTOTHl. KOHCTPYKIIMS M NPUHLMI JEHCTBUS
PETyJISATOPOB CKOPOCTH MAapOBBIX TYpOUH. Perynupytommii 3¢ ekt Harpy3Ku.

7. BnusHue OTKIIOHEHUH 4YacTOTBl Ha CHHXPOHHBIE M ACHHXPOHHBIE JIBUIATEIH,
JJIEKTPOIIPUBOJL IOCTOSHHOIO TOKA, DJIEKTPUYECKOE OCBELIECHUE, JIIEKTPOTEXHOJIOIMYECKUE
YCTaHOBKH.

8. BnusiHMe OTKJIOHEHWI HampsDKeHHWsS Ha CHUHXPOHHBIE M AaCHHXPOHHbBIE JIBUraTelld,
JIIEKTPONPUBOJ, IIOCTOSHHOTO TOKA, OJJIEKTPUYECKOE OCBEIIECHUE, DIEKTPOTEXHOJIOTHYECKHE
YCTaHOBKH. PerynnpoBaHue HanpsKeHus.

9. HecumMmeTpus NUTAIOIIETO HANIPSKEHHUS.

10. Pasnoxenue HecuHycouaanpbHOM KpuBodM B pan @Dypbe. Buael rapMoHuk, Hx
rapameTpsl.

5. [IporpammHoe obecrieueHHe CHCTEM JIEKTPOCHAGKEeHUA

1. I[TpoGiema aHayM3a YCTAaHOBUBILIUXCS PEKUMOB CIOMXKHBIX SJIEKTPHUECKUX CHCTEM.

2. OnpeneneHne 000OIMIEHHBIX TAPAMETPOB CXEM 3aMEIICHUSI.

3. HenocpencTBEHHOE pEllIEHHE OCHOBHBIX YPABHEHUW COCTOSHHSL.

4. Metoasl pacyera, MpeaycMaTpUBAOIIME MPeoOpa3oBaHHe HCXOAHBIX ypaBHEHUH WIH
MCXOJHON CXEMBI.

5. MeTozp! peleHus CUCTEM yPaBHEHUIN COCTOSIHMSL.

6. DKBUBAJICHTUPOBAHME MIEKTPUUECKUX CUCTEM.

7. BekTopHBIE AMarpaMMBbl MAIINH EPEMEHHOTO TOKA.

8. CxeMbl 3aMeIEeHNs CHHXPOHHBIX 1 ACUHXPOHHBIX MAIlIVH.

9. YpaBHEHHsI cHCTEM aBTOMATHYECKOTO PEryJIMpPOBaHUs MAallIMH IEPEMEHHOTO TOKA.

10. MaremaTruecKkue MOJIETHN 3JIEKTPOIHEPTreTUUECKON CUCTEMBI.



. JHeprocoepeKkeHrue U IHEProMeHeKMEHT

. OCHOBHBIE HaINpaBJICHUS SHEProcOePEKEHUSI.

. OCHOBBI PHEPTETUYECKOI'O0 MEHEKMEHTA.

. ABTOMaTH3UpPOBaHHbIC CUCTEMBI yUeTa U YIPaBICHHS SHEPrONOTPEOICHUEM.

. DHepreTuyeckue 0aJaHChl U SJHEPTETUICCKUE XapaKTEPUCTUKH MTPOU3BOJICTBA.
. Pa3BuTHE COOCTBEHHOI 3HEpPreTHYecKoi 0a3bl MPEeANPUSTHS.

. Ucnonb30BaHre BTOPUYHBIX SHEPTETUUECKUX PECYPCOB.

. [lokazarenu pexxuma 1eKTPOonoTpedIeHUS.

. 3aKOHOMEPHOCTH PHEPronoTPeOICHUS 10 YPOBHIM YIIPABIICHUS.
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9. HopmupoBaHue U IPOrHO3UPOBAHUE SHEPro3aTpar.
10. OnTUMH3anus peXUMOB SHEPTrONOTPEOICHHUS.
11. D dexTHBHOCTD HYHEPTONOTPEOICHUS SHEPTOEMKUX TPOU3BOJICTB.

2.1.2 Ilepeuens npakmuueckux 3a0anuil, 6bIHOCUMBIX HA 20CYOAPCHIBEHHBLIL IK3AMEH

1. OnTuManbHbIE PeXKUMBI CHCTEM 3JIeKTPOCHAOKEeHU

1. Haiitu onTUManbHOE pacHpelelieHne aKTUBHBIX MOLIHOCTEH MEXIy Tpems
TypOOoreHepaTopaMu METOA0M JUHAMHAYECKOT O IIPOrpaMMHUPOBAHUS. Pacxonnsie
XapaKTEepUCTUKH TYpOHMH 3a/1aHbl B TAOJIMYHOM BUJE KaK 3aBUCUMOCTH Pacxo/ia CBEXKEro rnapa ot
JIEKTPUYECKOM HArpy3KH.

Tabnuma 2
I'eneparop Nel
Do, T/4 20 40 120 140
P1, MBt 2 6 9 15
Tabmuma 3
I'enepaTop Ne2
Do), T/4 50 70 75 90 130 140
P,, MBT 10 15 25 30 33 35
Tabmuma 4
I'enepaTtop Ne3
Do), T/4 20 50 110 120
P3, MBt 4 10 18 25

B kadecTBe KpHUTepHsi ONTHMAIBHOCTH TPUHSATH MHHUMYM CTOMMOCTH Pacxojia CBEXEro
napa. CuuTaTh, YTO CTOMMOCTH T1apa Ha BCEX TOYKAX XAPAKTEPUCTUKH OJWHAKOBA M paBHA IS
niepBoro arperara 240 py0./t, mus BToporo arperara — 210 py0./T, st Tpetbero arperara — 260
py0./T. Harpy3ka npennpusitus pasaa 200 MBT. Heo0xonumo obecrieunTs preM U3 pailoOHHOM
sHeprocucremsl, pasHbiil 140 MBT.

2. Haiitu rpaduyecku ONTHMANbHOE paclpe/ielieHne AaKTHUBHBIX MOIIHOCTEH Mexay
4eTbpbMsl  reHeparopamu  TOIl, moyib3ysAch  METOIOM  OTHOCHUTEIBHBIX  IPUPOCTOB.
XapaKkTepUCTUKN OTHOCHUTENIBHBIX IMPUPOCTOB MPUBENECHBI HA pHUC. 2. B kauecTBe Kpurepus
ONTUMAaJIbHOCTH IIPUHATh MUHUMYM PacXxo/a CBEXKEro Iapa.
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2. YCTOYNBOCTDH CHCTEM JIEKTPOCHAGKEHUS
1. Typ6oreneparop tuna T-63-2Y3 wmmeer ciemyrome TEXHUYECKHE XapaKTEPUCTHKH:

Puom =63MBT, c0s@yon =08, Upyom =6,3kB, Xy =1,9150tH.6n. Teneparop sBisiercs

HESBHOIIOJIOCHBIM M BBIZJACT aKTHUBHYIO MommHOCTh 40 MBT u peaktuBnyro 25 MBap.
dakTuveckoe HampsHKEHHE Ha BBIBOJAX OOMOTKM CTaropa TeHepaTopa cocTaBiseT 6 kB.
Onpenenuts DJ{C Mammubl E, MakcUManbHYIO 3JIEKTPOMAarHUTHYO MOILIHOCTh, KOTOPYIO MOYET
BBIJIaTh T€HEPATOP U MOCTPOUTH YTIOBYIO XapaKTEPUCTHKY IpaduuecKu.

2. Typboreneparop tuna T-6-2V3 umeer creayromme TEXHUYECKHE XapaKTEPUCTUKU:
Puom =6 MBT, cosoyom =08, Uyoy =6.3xkB, Xy =160tHen Teneparop sBisiercs

HESIBHOIIOJIOCHBIM M BBIJAET aKTUBHYIO MOITHOCTh 4 MBT 1 peaktuBHyto 4 MBap. @aktuyeckoe
HanpsDKeHHE Ha BBIBOJIaX OOMOTKHM cTaropa reHepartopa cocrasiser 6 kB. Ompenenuts 3C
MamuHbl E, MakCUMaJIbHYIO AJIEKTPOMATHUTHYIO MOIIHOCTB, KOTOPYIO MOKET BBIIATh T€HEPATOP
u Kod(ppuImeHThl 3amaca CTaTUYECKOW YCTOMYMBOCTH TpU Kod(DHUIMEeHTax 3arpy3Ku IO
aKTHBHOW MoiHOCTH, paBHbIX 0,3, 0,5, 0,9 (peakTuBHasE MOIIHOCTH He MeHsieTcs). Chenarthb
BBIBO/JIbI O IONYCTUMOCTH PabOThl MAIIMHBI B TAKUX PEXKUMAX.

3. Typ6oreneparop tuna TBC-32V3 umeer cienyromue TEXHUYECKHE XapaKTEPUCTUKU:

Puom =32MBT, €0S@y0y =08, Uyom =105kB, x4 =2,6480thHen., Xj =0,26o0tHen.,
Xy =0,1530tH.en. eneparop SABIAETCA HESABHOIOMIOCHBIM M BBIIAET aKTHBHYKO MOIIHOCTH 20

MBt u peaktuBHyro 10 MBap. ®daktnyeckoe HampspDKeHHE Ha BBIBOJAX OOMOTKH CTaTopa



reHeparopa coctaBisier 10 kB. Ilpumem, uyto reHeparop paboTaeT Ha IMHMHBI OCCKOHEYHOU
momHocTH. Onpenenuts 3/IC mammubl E, MakcuManbHYIO 3JIEKTPOMArHUTHYIO MOILIHOCTbD,
KOTOPYIO MOXET BbIJIaTh T€HEPATOP B HOPMAIBHOM PEXKUME U B peXKHUME TpeX(Pa3zHOro KOPOTKOTO
3aMbIKaHus. ['paduyeckuM myTeM ONpenenuTh KPUTHYECKUH YTOJI pOTOpa MpHU TMPEBBIIICHUU
KOTOPOT'O MAallIHA BHINAAeT U3 CHHXPOHHU3MA.

4, Typboreneparop tuma T-12-2¥3 ummeeT cieayromue TEXHUYECKUE XapaKTECPHCTHKU:
Puom =12MBrt,  €0sQyoy =08,  Upoy =105xB, X, =2,070tHen. On sBusercs

HESIBHOITOJIIOCHBIM U BBIJIA€T aKTUBHYIO MOIIHOCTH 7 MBT u peaktuBnyto 5 MBap. ®aktuueckoe
HanpsDKeHUWE Ha BBIBOJAX OOMOTKHM craropa reHeparopa cocrasisier 10 xkB. Kak usmenurcs
ko3 (UIMEeHT 3amaca IO CTaTUYECKOM YCTOWYMBOCTH, €CIIM BbIIABAEMYIO PEAKTHUBHYIO
MOIIIHOCTb YBEJIUYUTH A0 77

3. YipaBiieHue, 3allIUTA U ABTOMATHKA MUTAIOLIUX U pacnpeaeuTebHBIX ceTeil

1. PacuérHeiii mepBUuYHBIA TOK TpaHchopmaTopa Toka Ipacu=4800 A, kodpdummeHt
tpanchopmanuu Tpanchopmartopa Toka Ki=400/5, Bropuunbiii Tok paBeH 1B=57 A. Onpenenutsb
MOTPEIIHOCTh TpaHchOopMaTopa TOKAa IO TOKY, BBIPRKEHHYIO B TMPOIEHTaX H KpPaTHOCTH
MEPBUYHOTO TOKA [0 OTHOLICHUIO K HOMUHAJIbHOMY TOKY TpaHchopMaTopa ToKa.

2. Ompenenuth  pacyéTHYHO  BEJIMYMHY  CONPOTHBIICHUS  BHEIIHEW  HArpy3KH
TpancopMaTopoB TOKa IMpH MpoTekaHuu Toka TpéxdasHoro K3. Cxema coenuHeHUS
TpaHc(OpMaTOpoB TOKa M peje mpuBeraeHa Ha puc. 5.  CompoTuBIeHHE MPOBOAA OT
TpanchopmaTopoB Toka 10 peneiHon manenu Rop=0,5 Om. CompoTuBieHHE BCEX KOHTAKTOB
Rkout=0,1 Om. Pene KA1, KA2, KA3 tuna PT-40/50 — ycraBka Ha pene Icp=30A; pene KA4 -
tun PT-40/20, ycraBka Ha pene Icp=8A.

Rop ol

Fmp

TalA| ([TALBR, B9

%TAI-C ||
- KA4

P Rop L

Puc. 5

3. Onpenenuth HaNpsHKCHWE HA BBIXOTHBIX 3KUMax MN (QuibTpa HaNPHKEHUS
HYJICBOI ITOCIIEOBATENILHOCTH, y KOTOPOTO BTOpHYHas oOMOTKa ¢a3pl b moakmrouena
HENPaBWIBHO (CM. puc.6) — MepenyTaHbl Hauyaio U KOHEI] OOMOTKH, 10 JaHHBIM: MeXIy(a3Hoe
HanpsbkeHue B Mecte ycraHoBku TVO0 paBHo 105 xB; koadduuuent tpanchopmamun mexmy

110/+/3

NEePBUYHOI 0OMOTKON U 0OMOTKOMU (hUiIbTpa paBHO Nyyg = 01
y
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Puc.6

4. JIsyxTpancopmaropHas TMOJCTAHIMS MPOMBIIUIEHHOTO MPEINPHUITHS MOJIy4aeTr
NUTaHUE OT IIMH cucTeMbl (puc.7). YcraHoBuBIIeecs 3HaYeHne Toka Tpéxdaznoro K3 Ha mmHax
CHUCTEMbl B MaKCUMaJIbHOM pexkume coctaBisger 8100 A, B MuHuManbHOM pexkume — 7500 A.
Tpancdopmaropsl, ycranosieHHble Ha moicTanmuu - TJIH-16 MBA; 115%9x1,78%/11 kB;
Ui.ep = 10,590, U = 9,8%0, Uiemare = 11,7%. Ha cropone 10 kB Tpancdopmaropsl paborator
paznenbHo. [lapamnensHas paboTta TpancopmMaTOpoB He mpeaycMmaTpuBaerca. Ha ceknnoHHOM
BBIKJTIOYATEJIe YCTaHOBJIEHO ycTpoicTBO ABP. BriOpaTh cxemy TOKOBBIX Iierield MaKCHUMalbHOM
TOKOBOM 3aIIMTHl TpaHcopmaropa, ONMpenenuTh MapaMeTpbl e€ cpabaTbiBaHUS U OLEHUTH €&
YyBCTBUTEIHHOCTh

B8
Emax’ xmin

4. JN1eKTPOMArHUTHASI COBMECTUMOCTD B 3JIEKTPOIHEpPreTHKe

1. OpnHomocToBO# TUpUcTOpHBI peodpazosarens (TII) moxkmoden k cetun 10 kB, Si,=
75 MBA uepe3 Tpanchopmarop ( Sy= 1000 kBA, U-10%, U,,=380.B). Cpeanee BoIpsIMIEHHOE
HanpspbkeHue U Tok coctapisitot: Ug=400 B, 14=1000A.

Paccuntarh K03((UIMEHT HCKaXXEHUS CUHYCOMJAIBHOCTH KpHBOM HampsbkeHus K, Ha
muHax 10 kB u peaktuBryro momHuocts TII.

2. Acunxponnsii apurarens (AIl) Py,= 415 xBr momkmowern k cetm U; =6 xB.
MOIIHOCTh KOPOTKOTO 3aMbIKaHUsS Si;=10 MBA. PaccuuTarh conmpoTuBieHHe peakTopa, 4TOOBI
octatoyHoe HampspkeHue npu mycke AJ] 6puto He menee 0,9 U . IlpuHATH MyCKOBOM TOK
1:=51u0m-

3. Jns nByxmoctoBoro tupuctopHoro mpeooOpaszosarens (TII) Ug= 700 B, lg= 3kA
paccuntath U BeIOpaTh ®KY a5 mosnHOM KOMIEHCAlMU PEaKTUBHOW MOIIHOCTU. THpHUCTOPHBIN



npeoOpa3oBaresb MOJAKIIOUEH K ceTu depe3 Tpanchopmarop U;=10kB, U,-600 B, S;;=4 MBA,
Uxz= 10%.

5. IlporpamMmmHoOe o0ecnieyeHne CHCTEM JIeKTPOCHAOKeHUsI

1. Typ6oreneparop tuna T-12-2YV3 wumeer cieayrome TEXHUYECKUE XapaKTEPUCTHKH:
Puom =12MBT, 0S¢0y =08, Upyom =10,5kB, X4 =2,07 otHen. TlocTpouts BEKTOPHYIO
JIyarpaMMy TeHepaTropa Ui HOPMAJIBHOTO peXuMa paboOThl C y4ETOM TOTO, YTO OH SIBJISIETCS
HESIBHOITOJIIOCHBIM U BBIJIA€T aKTUBHYIO MOIIHOCTh 7 MBT u peaktuBnyto 5 MBap. ®aktuueckoe
HaIpsDKEHUE Ha BBIBOJAX OOMOTKH cTaTopa reneparopa cocrasiser 10 kB.

2. Cunxponnsiii ppurarens tuna CT/I1-1250-2YXJI3 umeeT cienyromuye TEXHUYECKHE
xapaktepuctuku:  Pyoy =1250kBr,  cos@yom =09, Upyom =10xB, X4 =19otH.en.
[TocTpouTh BEKTOPHYIO JUArpamMmy JBUTATENS AJi HOPMAIbHOTO PeKUMa pabOThHI C y4€TOM TOTO,
YTO OH SIBISICTCS] HESIBHOMOIIOCHBIM M OTpeOsieT akTuBHYIO MOIIHOCTH 800 KBT 1 peakTuBHYIO

500 kBap. ®akTruyeckoe HampspKEHHE HA BBIBOJAX OOMOTKH CTaropa JBHUTarels cocrasiser 10
kB.

3. Ins HampaBieHHOro rpada 3JIEKTPUYECKOM CETH, MOKa3aHHOTO Ha puc.3, BBIICTUTH

JIEPEBO U XOPJbI, IPOHYMEPOBATh BETBHU, COCTaBUTh MaTpullbl M, N, Yy (mocneHss — B o01IEeM

BUJIC).
a b c
e fy
1
A »
g “h
Puc. 3

4. Jlna cxeMsl, OKa3aHHOM Ha pHC. 4, COCTaBUTh Y3JI0BOE YPaBHEHHE C HCIIOJIb30BAaHUEM
MaTpHIIBl Y3JOBBIX MpoBoauMmocTeil. Homuuanenoe Hampsbkenune cetn — 110 kB. DJIC Berseit
IIPUHSTH PaBHBIMU HYJIIO.

AC-300/66 AC-240/56

850+j260 A 780+260 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

6. JHeprocoepe:keHHe U IHEProOMeHeIKMEHT.
1. Tlo mpuBeneHHomy »sHeproOamancy (tabm 1, puc.l) ompenenuTs TOJIO TMOKYITHBIX
HHEPTrOpPeCcypCcoB B 00IeM 3HEprodaaHce MpeanpusTUs.



2. Tlo mpuBenenHomy »sHeproOanmancy (tabn. 1, pwuc.l) omnpeaenutTb CTPYKTYpY
AIIEKTPONOTPEOIICHUS ISl LIEXOB MPOKATHOTO MMPOU3BO/ICTBA.

3. ITo mpuBeneHHOMy sHeprobanancy (tabm. 1, puc.l) cpaBHHTH OCHOBHBIE IMOKa3aTeld
3HepF03(1)(l)eKTI/IBHOCTI/I JJIA BJICKTPOSHEPTHH 110 TCXHOJIOTHUYCCKUM IIPOU3BOACTBAM.



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 Hpg/BBOI[CTB E 8 . = é 2 2 N 3 % % é E 2 %» § 2 E- g TJhx/t o, | 2007r,
/1 > s g g2 ) S 5 s = = g 9 2 S 3 = 2 = o cramm I'JIx/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 |uex 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 |KKI] 99703 852611 294484 24104 33040 329000 50217] 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
Jexabpp 2006 T. 14,61 10,71 9,29 0,87 5,01 3,96 2,57 1,76 0,82 0,56 0,37 1,07 0,58 0,96 0,20 0,42 53,74 12,84 |I'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
JHexadps 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. Kuciopoauslii 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%
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JCHOBHEIE NOTPedUTENW 3HEpPropecypCoE.
Dekabpe 2007T. B cpaBgHeHWA C© Oekadpe 2006T.
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4 5 %
2 4 3
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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
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Yucroe anepronotpednenine OAO "MMK" 8 gexadpe 2007 r. - 23,9 kT ctann (100%) - 5,71 kaniT cranu

~

Puc. 1. Ctpykrypa 3Hepron0Tpé6neHH;{ OAO «MMK»




2.1.3 Ilepeuenv pekomenoyemoul aumepamypvl 011 NHOO20MOEKU K 20CY0apCmEEeHHOMY
IK3AMEHY

1. Bompocsl ynpaBieHHs SKCIIyaTallUOHHBIMM pPEXHMaMHU IPOMBILIUIEHHBIX CHCTEM
3JIEKTPOCHAOXKEHUS ¢ COOCTBEHHBIMH MCTOUHUKAMM JIEKTPUYECKOI 3HEpruu : MoHorpadus / A.
B. Manadees, A. B. Bapranosa, E. A. Ilanosa, O. B. l'azuzoBa ; A. B. Mamnadeen, A. B.
Bapranosa, E. A. IlanoBa, 'azu3oBa ; Marnuroropckuii roc. TexHuueckuit yH-t um. I'. W.
HocoBa. - Maruutoropck : MI'TY um. I'. WM. Hocosa, 2019. - 1 CD-ROM. - 3arxa. ¢ tuty:n.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2683. - ISBN 978-5-
9967-1652-4. - Tekcrt : 31eKTPOHHBIH. - 1aTa obpamenus: 15.01.2026.

2. HoBocenoB H. A. AmHamu3 mokasareinedl KadecTBa  DJICKTPOIHEPTHH  MPH
MPOEKTUPOBAHUM CHUCTEM DJIEKTPOCHAOXKEHHSI JYrOBBIX CTAJCIUIaBMIIBHBIX Te4eld Maioi
moriHocTH : MoHorpadus / H. A. HoBocenos, A. A. Hukomnaes, I'. I1. Kopauios ; MI'TY. - [2-e
u3A., moaroT. mo ned. usa. 2014 r.]. - Marautoropck : MI'TY, 2017. - 1 37eKTpOH. ONT. JUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/20743. - Tekcr :
AJIEKTPOHHBIN. - AaTta oOpamenus: 15.01.2026.

3. Kopuumnos I'. II. Ananu3 mokasaresneli KadecTBa JJIEKTPOISHEPTHH B CHCTEMax
AIIEKTPOCHAOKEHUST KPYIMHBIX METAJUTYPrHUECKUX MpeanpusaTHii : ydeOnoe mocodbume / I'. IL
Kopuuios, A. A. Huxonaes, A. B. Manodees. - Marautoropck : MI'TY, 2012. - 1 snekTpoH.

ont. guck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/56. -
TekcT : 27eKTpOHHBIN. - 1ata oopamieHus: 15.01.2026.

4, Manajpeee A. B. [IIporpaMmMHOe oOecrie4eHHE CHUCTEM DJIEKTPOCHAOKCHHS.
HccrnenoBanre W MOJEIUPOBAHUE CHUCTEM JJICKTpPOCHAOXeHHus : ydeOHoe mocobue / A. B.
Manadees, O. B. I'azuzosa ; MI'TVY. - Marautoropck : MI'TY, 2015. - 1 anekTpoH. onr. Auck
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/511. - TekcT :
AJIEKTPOHHBIN. - 1aTa obparienus: 15.01.2026.

5. IlanoBa E. A. Pacyer u aHanu3 yCTaHOBUBIIUXCS M IMEPEXOJHBIX PEKHUMOB CHCTEM
anekTpocHaOxeHus: : ydyeOHoe mocodue / E. A. IlanoBa, O. B. Tl'azuzoBa ; MITYVY. -
Maruautoropck : MITY, 2017. - 1 osmektpon. ont. guck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1827. - Tekct : MEKTPOHHBIN. - JaTa
oOpamenus: 15.01.2026.

6. Pycuna, A.I". PeXuUMBI JEKTPUYECKUX CTAHIIUA M DJIEKTPOIHEPTETHUECKUX CHUCTEM :

yueOnuk misa By3oB/ A.I. Pycuna, T.A. ®ununmnosa. — Mocksa : M3znatensctBo IOpaiit,
2025. — 399c.— (Bwicmiee oOpazoBanue). — ISBN 978-5-534-04370-9. — Tekcr
anekTpoHHbld  //  OOpazoBatenpHass  miatdpopma  IOpaitr  [caiit]. —  URL:

https://urait.ru/bcode/562755 (nara oopamenus: 15.01.2026).

7. DINEeKTpOIHEPreTHYecKue CHCTEMBl. BCepeKUMHBIH  MOAEIHPYIOUIMH  KOMIUIEKC
peaJbHOrO BpEMEHM : y4eOHUK /s BY30B/ OTBETCTBEHHBIH penakrop M. B. AnapeeB. —
Mocksa : UznatensctBo FOpaiit, 2025. — 115 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-
534-10916-0. — Tekcrt : anexTpoHHBIH // O6pa3oBarensHas iardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/563910 (mata obpamerus: 15.01.2026).

8. JIbikuH, A.B. DiekTposHepreTHYeckne CHCTEMbl M CETH : YYeOHHK Juis BY30B /

A.B. JIpikua. —  MockBa:  UMsmarenbctBo  FOpaiir, 2025.— 360c.—  (Boicmiee
obpaszoBanue). — ISBN 978-5-534-04321-1. — Tekcr : snexkrpoHHbId // OOpazoBaTenbHAs
mwiatpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/561003  (mara oOpamieHus:
15.01.2026).
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9. bapronomeii, II. . DnekTposHeprerrka: HHPOPMAIMOHHOE OOECIEYCHUE CHUCTEM
ynpaBieHus : ydeOuuk st By3oB/ II. . Bapronomeir, B. A. Tammnus ; mox Hay4HOH
penakmueir A. A. CyBopoBa. — Mocksa : UznatenscrBo Opaiit, 2025. — 109 c. — (Beoicmiee
obpazoBanue). — ISBN 978-5-534-10914-6. — Texkcr : snekrponHblid // OOpazoBaTenbHAs

wiatrhpopma  FOpaiit [caiit]. —  URL: https://urait.ru/bcode/562917 (nata oOpaiicHus:
15.01.2026).
10. I'azuzoBa O. B. YCTOWYMBOCTH CHUCTEM AJIEKTPOCHAOXKEHUS : ydeOHOe mocodue

[ By3oB] / O. B. I'a3zuzosa, 10. H. Konapamioa ; MarHUTOropcKuii Toc. TEXHUYECKUN YH-T
uM. I'. K. HocoBa. - Maruurtoropck : MI'TY um. I'. . Hocosa, 2023. - 1 CD-ROM. - 3armn. ¢
tutyin. skpana. - URL: https://host. megaprolib.net/MP0109/Download/MObject/21492. - ISBN
978-5-9967-2721-6. - TekcT : 3NeKTpOHHBIN. - 1aTa odpamenus: 15.01.2026.

11. HwuxomaeBa, C. U. Cucrembl BO30YXICHHUS CUHXPOHHBIX T'€HEPATOPOB : y4ueOHOE

nocodue mo aucuuiuinHe «CHUCTeMHass aBTOMAaTUKA W peJICHHas 3aluTa» JUisi MarucTpoB,
oOyJaromuxcs mo HampasieHuio moaAroToBku 13.04.02 «DnekTposHepreTuka u 3MEeKTPOTEXHUKA
/ C. W. HukomaeBa - Boarorpan : ®I'bOY BO Boarorpaackuii I'AY, 2019. - 72¢. - TekcT :
snekTponnbi. - URL: https://znanium.com/catalog/product/1087890  (mata oOparneHus:
15.01.2026). — Pexxim g0CTyma: 1Mo Mo ImkucKe.

12.  Xpymes, 0. B. DnekTposHepreTHyecKre CHCTEMBl H CETU. DIEKTPOMEXaHHUECKUE
nepexoanHble mporecchl : yueObnuk ans By3oB / FO. B. Xpymes, K. U. 3anogosuukos, A. HO.
FOmkoB. — Mocksa : U3parensctBo FOpaiit, 2025. — 153 c. — (Bsicuiee o6pa3oBanue). —
ISBN 978-5-534-02713-6. — Texkcrt : snexrponHblid // Obpa3oBarenbHas miaTdopma HOpaiit
[caiir]. — URL.: https://urait.ru/bcode/561292 (mata oopamenwus: 15.01.2026).

13. TasuzoBa O. B. VYnpasieHue pexuMaMu 3JIEKTPOIHEPIETHUECKUX CHCTEM.
MaremaTnueckoe M TNporpaMMHOe OO0ecledeHHe IUCIETYEPCKOro YIpaBIeHUs O0bEKTaMu
ANIEKTpO’HEpreTuku : ydeOHoe mocobue / O. B. TI'asuzoBa, A. B. Managees ; MI'TY. -
Maruuroropck : MITY, 2015. - 1 oanekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/543. - Tekcr : 3JMeKTPOHHBIH. - JaTa
obparmenus: 15.01.2026.

14.  AmnannueBa, C. C. DJeKTpOIHEpreTHUECKUe CUCTEMBI U CETH: MOJIETN Pa3BUTHA !

yueOnuk g By3oB/ C.C. AnanmueBa, II. E. Mesennes, A.JI. Mb3uH; moa Hay4dHOU
penakmueii 1. U. bapronomes. — Mocksa : U3natensctBo FOpaiit, 2025. — 148 c. — (Bricuiee
oOpa3zoBanue). — ISBN 978-5-534-07671-4. — Texkcr : asnekrpoHHbl // OOpa3zoBarenbHas
mwiatpopma  FOpaiir  [caiit]. —  URL: https://urait.ru/bcode/565058 (nata  oOparieHus:

15.01.2026).
15. TasuzoBa O. B. CnenuanbHble BONpOCHl 3JeKTpocHaOxeHua. Y. 2 : yueOHoe

nocodue [mns By3oB] / O. B. T'azuzoBa, 0. H. KonmpamoBa ; Marautoropckuii roc.
texHndeckuid yH-T uM. . Y. HocoBa. - Maraurtoropck : MI'TY um. I'. . Hocoga, 2019. - 1 CD-
ROM. - 3ari. c THTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2413. - ISBN 978-5-9967-15634-0. -
Tekct : aneKTpoHHbIH. - 1aTa oOpamenus: 15.01.2026.

16. BapranoBa A. B. TeXHUKO-5KOHOMHYECKHE pacyeTbl B 3JIEKTPOIHEPTETHUKE
yuebHoe mocobue [mis By3oB] / A. B. Bapranosa, E. A. IlanoBa ; MarHutoropckuii roc.
texHudyeckui yH-T um. I'. 1. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 78 c. :
un., tadi., cxemel. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20403. -
ISBN 978-5-9967-1752-1. - TekcT : HEemOCpeACTBEHHBIN. - naTa oopamieHus: 15.01.2026.

17. XKypnan «BecTHuK IOVYpI'Y. Cepus «OHepreTuka - URL:
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https://www.powervestniksusu.ru/index.php/PVS (xara obparenus: 15.01.2026).

18. Kypnan  «DneKTpoTeXHHYECKHE  CHCTeMbl H  Kommuiekce» -  URL:
http://esik.magtu.ru/ru/ (nata oopamenwus: 15.01.2026).

19. Kypnan  «BectHuk  VBaHOBCKOTO  TrOCyJapCTBEHHOTO  JHEPreTUYECKOTO
yauBepcutera» - URL: http://vestnik.ispu.ru/ (zara o6parenus: 15.01.2026).

2.1.4 Pekomenoauyuu 00y4aromumcsa no no020moeKe K 20Cy0apcmeeHHomy IK3AMeHy
IloAroToBKa K YCTHOMY OTBETY
Bo Bpems moAroTOBKYM K YCTHOMY OTBETY PEKOMEHYyeTCs 3apaHee MPolyMaTh CTPYKTYPY
orBeta. OTBET JIOJKEH COCTOSTh U3 BCTYIUICHUS, OCHOBHOM 4acTH M 3akitoueHus. Ha nepByto u

MOCJICTHIOI YacTU JOJKHO YUTH 0K0jJ0 20% BpeMeHM, Ha OCHOBHYIO 4acTh - okosio 60%. B
Havaje OTBETa HEOOXOJMMO TMpUBJICYhL BHUMaHHE »JKk3ameHaropa. Criemyer mnapod ¢pas
0003Ha4UUTh, 0 Y€M OOydaroIIHiics cobupaercss ToBOpuTh. OCHOBHASI YacTh BCET/a MOCBSIIEHA
KOHKpeTHOU mpobieme. Ee cieayer packpbITh 0oJiee MOJIHO U PaCCMOTPETh BOMPOC C PA3HBIX
ctopoH. He crnenyer rooputh cinoxHo. CHauana AOJKHA MPO3BYUYaTh KitoueBas ¢pasa, 3aTeM -
apryMeHThl ¥ TosicHeHus. Haio ObITh HACTPOCHHBIM Ha TO, YTO MPEMOAaBaTE]Ib MOXKET 3a/1aTh
BONPOC M HE COUTHCS OT HEOXKMJAHHOCTU. YJAaYHBIA TUAJOT C MpernojaBaTelieM MOKAa3bIBACT
00yJaromerocs ¢ Jy4iieil CTOPOHBI U MOBBIIIACT IMAHCHI HA XOPOIIIYI OTMETKY. B 3akimodyeHun
MOKHO HCIOJB30BaTh 0000MmatoONIie KOHCTPYKIUH. IIpH YCTHOM OTBETe pPEKOMEHIYETCS
n30erath peueBbIX MTAMIIOB, MAOJOHHBIX BRIPAKEHUH, CIICHTOBBIX M MOJIOJICKHBIX CIIOB. Takke
HE CJIeyeT yHoTpeOsTh B Pa3roBOpE CIOBA, CMBICI KOTOPBIX OOYYArONIMIACS HE TOYHO 3HAET.
YBepeHHOCTh B ce0e MOMOXKET cOOpaThcs B TPYAHON CHUTYyallWd, UCIOIB30BaTh MOATOTOBKY U
CBOM 3HaHWUs, TOOUTHCS ycCIexa.

PaGota ¢ yueOHO# 1uTepaTypoil (KOHCIEKTOM)

[Tpu pabote ¢ nuTeparypoit (KOHCIEKTOM) MPH MOJATOTOBKE K IK3aMEHY OOCIIaroIIeMycst

PEKOMEHIYETCSL:

1. IToaroToBUTH HEOOXOIUMYIO MHPOPMALMOHHO-CIIPABOYHYIO (CJIOBapH, CIIPABOYHUKH)
U PEKOMEH/I0BaHHYIO HAayYHO-METOAMUYECKYIO JUTEparypy (yueOHHKH, yueOHble MOCcOoOUs) s
MOJIyYEHUS UCUEPIIBIBAIOIINX CBEICHUH MO KaXKIOMY 9K3aMEHAI[MOHHOMY BOIIPOCY.

2. VYTOYHUTH HaJMuyue cojAepk aHus U OOBbEM Marepuaja B JEKUUAX MU y4eOHOH
JUTEepaType sl paCKpPBITHSI BOIIPOCA.

3. JlomonHUTh KOHCIEKTHl HeaocTaromell nHpopMalyeld o OTJAeNbHBIM aclekTam, 0e3
KOTOPBIX HEBO3MOJKEH IIOJIHBIN OTBET.

OcHOBHBIE BUIbI CUCTEMATU3UPOBAHHOMN 3aIIMCU IPOYUTAHHOTO:

— QAHHOTHPOBAaHUE — TPEICIBHO KPAaTKOE CBSA3HOE OINMCAaHUE IMPOCMOTPEHHOW WIH
MPOYUTAHHOMN KHUTH (CTaTbH), €€ COEeP KaHUs, UCTOYHUKOB, XapaKTepa U Ha3HAUYEHUs;

— IUIAaHMpOBaHWE — KpaTkas JOruYeckas OpraHu3alus TeKCTa, pacKpbIBaroIIast
COJIepKAHUE U CTPYKTYPY U3y4aeMoro Marepuaia,

— TE3WPOBAHUE — JIAKOHWYHOE BOCIPOU3BE/IEHUE OCHOBHBIX YTBEpXKJCHUU aBTOpa 0e3
npuBJeUeHHs (PaKTUIECKOro MaTepuana;

— HOUTHPOBAHUC — HOOCJIOBHOC BBIIIMCBIBAHUC H3 TCKCTA BBIACPIKCK, H3BHC‘1€HHI>'I,
HanOoJee CYIICCTBCHHO OTpaKaroInX TY WK UHYIO MBICJIb aBTOpPA;

— KOHCIICKTUPOBAHUC — KpPATKOC W TMOCJICAOBATCIILHOC U3JIOXKCHUC COACPIKAHUSA
IMPOYHUTAHHOI'O.

4. PacnipenenuTh BeCh MaTepuall Ha 4acTU C YYETOM HUX CIOXHOCTH, COCTaBUTh rpauk
MOJTOTOBKU K 9K3aMEHY.
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5. BHUMaTe/bHO MPOYHMTATh MAaTepUall KOHCIEKTa, y4eOHHKA WM JPYroro MCTOYHHKA
uHpOpMaLIKK, C IeNbI0 YTOUHEHUH OTAETIBHBIX MOJIOKEHUH, CTPYKTYPHUPOBaHUS MH(OpMAIHH,
JIOTIOTHEHUS Pab0YHX 3aITUCEeH.

8. TToBTOpPHO MPOYHUTAThH COACP)KAHKE BOMPOCA, MPOIMYCKas WK OErjio MpOCMaTpUBas Te
4JaCTHu MaTcpurajia, KOTOpPbIC 6BIJII/I YCBOCHBI Ha MMPEABIAYIICM STalIC.

9. IlpounTath emie pa3 MaTepuai ¢ YCTAHOBKOW Ha 3allOMHHAHWE. 3allOMHHATH CJIEIYCT
HE TEKCT, a €ro CMbICI U €ro JIOTHKY. B mepByro odepear HEOOXOAMMO 3allOMHUTH TEPMHUHBI,
OCHOBHBIC OIPE/CICHUS, TOHITHS, 3aKOHBI, MPHHIUIbBI, aKCHOMBI, CBOHCTBAa H3y4aeMbIX
IPOLIECCOB U SIBJICHH, OCHOBHBIC BIHSIONIME (AKTOPBI, UX B3aUMOCBs3HU. [101€3H0 COCTAaBIATh
OTIOPHBIC KOHCIICKTHI.

10. MHOTOKpaTHOE TOBTOPEHKE MaTepralia C MOCTEIIEHHBIM «CKMMaHUEM» €ro B 00beMe
CIIOCOOCTBYET XOPOILIEMY YCBOSHHIO U 3aIIOMUHAHUIO.

11. B nocneanuii 1eHb MOArOTOBKU K SK3aMEHY CJIEyeT IPOrOBOPUTH KPAaTKUE OTBETHI
Ha BCE BOMPOCHI, @ Ha TEX, KOTOPbIC BBI3BIBAIOT COMHEHHsI, OCTAHOBHUTECH O0JIee MOIPOOHO.

3. IlopsiaoKk MOATOTOBKY U 3AIIUTHI BHINYCKHON KBAJIN(PUKAMOHHOH padoThI

BreimonHeHne W 3ammTa BBITYCKHOH KBaTH(HUKAIIMOHHOW paOOTHI SIBIAETCS OJHON W3
dbopMrocy1apcTBEHHON UTOTOBOM aTTECTALUH.

[Tpu BBINONHEHUU BBIIYCKHON KBaJM(UKALIMOHHOW paboOThl, 0Oyyarouuecs JOJKHbI
[I0Ka3aTh CBOM 3HAHHUsI, YMEHUS U HABBIKM CAMOCTOSITENILHO pElIaTh HA COBPEMEHHOM YPOBHE
3aa4M cBOeH NpodeCCHOHANbHOMN AESITEIbHOCTH, IPOPECCUOHANIBHO U3JaraTh CeHaIbHYIO
UHGOPMAIUIO, HAYYHO apryMEHTUPOBATh U 3aIIUIIATh CBOIO TOUKY 3PEHMSL.

OO0yyaronuii, BBIMOJHSIOMNN BBITYCKHYIO KBaM(UKAIIMOHHYIO paboTy JOJKEH MOKa3aTh
CBOIO CIIOCOOHOCTb U YMEHHE!

— OIpeeNsATh U POPMYIUPOBATH MPOOIEMY UCCIIEIOBAHUS C YUETOM €€ aKTYalbHOCTH;

— CTaBUTh LEJIM MCCIEAOBAHUA M ONPENENATh 3aJaud, HEOOXOAMMbIE i1 UX
JOCTHUKEHUS;

— aHAIM3MPOBAaTh M 0000LIATh TEOPETUUECKUH M SMIMPUYECKUN MaTepual Mo Teme
VICCJIEJOBAHMSI, BBISBIIATH IIPOTUBOPEYHS, IEJIATh BBIBOBL;

— IIPUMEHSATh TEOPETUUECKNE 3HAHUS IIPU PEILICHUH NPAKTUYECKUX 3a/1ay;

— JleNaTh 3aKI0YEeHHe M0 TeMe MCCIIeOBaHus, 0003HaYaTh MEpCIeKTUBbI JalbHeIero
M3YYEHHUS UCCIIEelyeMOro BOIIPOCa;

— opopMJISATH PaObOTY B COOTBETCTBUH C YCTAHOBJIECHHBIMH TPEOOBAHUSIMH.

— ¢hopMHUpOBATh IENMW TPOEKTa (MPOTpaMMBbl), KPUTEPUU W TIOKA3aTeId JOCTHIKCHHS
HeJel, CTPOUTh CTPYKTYPbI MX B3aUMOCBS3€H, BBISIBISATH MIPUOPUTETHI PELLICHUS 3a7a4;

— pa3pabaTbiBaTh OO0OOIEHHBIE BapUaHTBHl pELICHHs NpoOIeM, aHATU3UPOBaTh I3TU
BapHaHThl, NIPOTHO3UPOBATh IOCJIEACTBUSA, HAaXOAUTh KOMIPOMHUCCHBIE PELIEHUS B YCIOBHAX
MHOTOKPUTEPUAIIBHOCTH U HEONIPEAECIEHHOCTH, TUIAHUPOBATh PEATTU3ALIUIO IPOEKTA;

— OLICHMBATh TEXHUKO-I)KOHOMHUYECKYIO 3((PEKTUBHOCTh MPUHUMAEMBIX PEILIECHUIH;

— pa3pabaTbiBaTh HOPMBI BBIPAaOOTKH, TEXHOJOTMYECKMX HOpPMAaTHUBOB Ha pPacxoj
MaTepuasoB, 3aroTOBOK, TOIUIMBA U  DJIGKTPOIHEPIHUH, BBIOMpaTh 000OpyAOBaHHE U
TEXHOJIOTHYECKYIO0 OCHACTKY;

— OLIEHUBAaTh  SKOHOMMYECKYI0  3((EKTHBHOCTh  TEXHOJOTMYECKHX  IPOLECCOB,
MHHOBAIIMOHHO-TEXHOJIOTMUYECKUX PUCKOB ITPU BHEIPEHUH HOBBIX TEXHUKU U TEXHOJIOTHI;

— MCCIIeI0BATh MPUYMHBI Opaka B MPOU3BOJCTBE U pa3pabaThIBaTh MPEIJIOKEHUS 110 €ro
IPENYNPEXKACHUIO U YCTPAaHEHHUIO;
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— pa3pabarbIiBaTh MEPOIPHUATHS 110 3P PEKTUBHOMY UCIIOIH30BAHUIO SHEPTUHU U CHIPHSI;

— BBIOMpaTh METOJABl W CHOCOOBI OOecreueHHsl SKOJIOTMYECKOH Oe30macHOCTH
IIPOM3BOJICTBA;

— aHAIM3MPOBATh COCTOSHME M JMHAMHUKY TIOKa3aTeleld KadecTBa OOBEKTOB
JACATCIIbHOCTH C UCIIOJIb30BAHUEM HGOGXOI{I/IMBIX MCTOHOB U CPCACTB HCCHCHOB&HHﬁ;

— co3/laBaTh MaTeMaTHueckue M (Qu3nmdeckue Mojelu OOBEeKTOB MpodhecCHOHATLHOM
JESITEIIbHOCTH;

— pa3pabartbIBaTh IUIaHbI, IPOrPAMMBbI U METOJIMKH IIPOBEICHUS UCCIICIOBAHMUIA;

— aHANM3UPOBATh PE3YylbTaThl, CHUHTE3, 3HAHUE IPOLECCOB OOECHEUYEHUs KauyecTBa,
UCTIBITAHUHN U CePTU(DUKAIINH C TIPUMEHEHUEM MPOOJIEMHO-OPUEHTHPOBAHHBIX METOJIOB;

— OpraHrU30BbIBATH u Y4aCTBOBATHh B IMPOBCACHNN MOHTAaXxa u HaJI1aaKu
AIIEKTPOIHEPTETUUECKOTO U AIIEKTPOTEXHHUUECKOTO 000pyIOBAHHUS;

— OpPraHW30BHIBAaTh TNPHUEMKY W OCBOCGHHE BBOJMMOTO D3JIEKTPOIHEPTreTHYECKOTO H
IIEKTPOTEXHUYECKOTO 000PYIOBAHNUS;

— OPTaHU30BBIBATh  JKCIUIyaTallUl® M PEMOHT  JJIEKTPOIHEPIeTUYECKOTO |
IMEKTPOTEXHUYECKOTO 000PYI0BAHNUS,

— BBINOJHATHh (DYHKIWU MPENoiaBaTeisl MPU peann3ali 00pa3oBaTelbHBIX IPOTrPaMM B
y4eOHBIX 3aBEJCHUSX BBICIIETO U CPEIHETO MPOPECCHOHATLHOTO 00pa30BaHMUS.

3.1 lloaroToBHUTEJBLHBIH 3TANl BHINOJHEHHS BbINYCKHOH KBAJIN(PHUKANMOHHON PadoThl
3.1.1 Boioop memot 6b1nyCKHOU KEANUPUKAUUOHHOU PADOM bl

OO0yyaromuiicscaMoCTOsATENbHO BBIOUPAET TEMY U3 pekoMeHayemoro nepeuns teM BKP,
npefcTaBieHHoro B npuioxeHnu 1. OOyuwaromuiicss  (HECKOJBKO  OOydarommxcs,
BeinosiHsAonmx BKP coBMecTHO), M0 MHCbMEHHOMY 3asBICHHMIO, UMEET MPAaBO MPEAJIOKHUTD
CBOIO TEMY JJISl BBITYCKHOW KBalW(UKALMOHHOW paboThl, B cilydyae ee OOOCHOBAaHHOCTH M
1es1eco00pa3sHOCTH €€ Pa3paboTKU Ui MPAKTHYECKOro NMPUMEHEHUS B COOTBETCTBYIOLIECH
o0nacti mpoecCHOHATBHON NEATETbHOCTH WM HA KOHKPETHOM 00beKTe NMpo(hecCHOHAIbHON
JesATenbHOCTH. Y TBepxkaeHHe TeM BKP 1 HazHaueHue pykoBOAUTENS yTBEPKIAETCS IPUKA30M
110 YHUBEPCUTETY.

3.1.2 @ynkyuu pykoeooumensagvlnyckKHoll KeanuukayuoHHou padomot

JIJ1st TOITOTOBKY BBIMYCKHOM KBaIM(DUKAIIMOHHONW pabOTHl 00yJaroneMycs Ha3HayaeTcs
PYKOBOAMTEID U, TP HEOOXOIMMOCTH, KOHCYJbTAHTHI.

PykoBogutenr BKP momoraeroOydaromemycsichopMynnpoBath OOBEKT, TPEIMET
WCCJIC/IOBAHMS, BBIIBUTH €r0 aKTyalbHOCTh, HAyYHYIO HOBH3HY, pa3paboTaTh IUIaH
HCCJIEIOBAHMSI;B TIpo1iecce paboThl IPOBOAUT CUCTEMATUYECKNE KOHCYIbTAIUH.

[TonroroBka BKPoOywarommmMest 1 oTueT mepes pyKOBOAUTENEM PEaTn3yeTcs COTIacCHO
KaneHaapHomy rpaduky padotsl. KanennapHuelil rpaguk paboThl 00y4aromerocs COCTaBlIseTCs
Ha Bech nepuoy BeinoigHeHuss BKP ¢ ykazanueM o4epeIHOCTH BBINOJHEHUS OTAEIbHBIX 3TAllOB
¥ CPOKOB OTYETHOCTH T10 BBIMIOJTHEHUIO PAOOTHI MEPE]l PYKOBOAUTEIEM.

3.2 TpeOoBaHus K BBINYCKHOH KBaJIM(pPUKaLMOHHON padoTe

IIpn MIOArOTOBKE BBIITYCKHOH KBaJIU(UKAITMTOHHON paboTbI00yyaroImuics
PYKOBOJICTBYETCSI METOJIMYECKHMHU YKa3aHUsAMHU «BpimyckHas KBanudukanuoHHas paborta.
[TonroroBka, odopmienue u 3ammra [Tekcr]: Mertogudeckue ykasaHUS Ui CTYACHTOB
HanpasyieHus noaroToBku 13.03.02 u 13.04.02 «9nekTposHEpreTHKa 1 3JIEKTPOTEXHUKA» BCEX
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dopm obOyuenus / U.A. Jlyouna, E.A. ITanosa, A.H. IllemetoB. — Maruutoropck: W3a-Bo
Marunurtoropck.roc. Texd. yu-ta uMm. [.J1. Hocosa, 2016. — 60 c.» u 10KaIbHBIM HOPMATHBHBIM
aktoM yHuBepcutera CMK-O-CMITVY-36-20 Brimycknas kBaiupukauonHas pabora:
CTPYKTYpa, CoZepKaHue, 00IIMe TpaBUiia BBIMOJIHEHUS U 0POPMIICHUS.

3.3 IlopsinoK 3a1UTHI BHINYCKHOM KBAJIN(PHKANMOHHON PadoThl

3akoHYEHHAs BBITYCKHAs KBaJTM(HUKAIMOHHAs padoTa JOJDKHA MPOUTH MpPOLEenypy
HOPMOKOHTPOJIS, BKJIIOYasi MPOBEPKY Ha 00bEM 3aMMCTBOBAHWHM, a 3aTeM IpeJCTaBleHA
pykoBoguTento ans  odopmiieHuss THcbMeHHoOro otr3biBa.locne  odopmienus or3bIBa
pykoBonurenss BKP nampasmsercs Ha peuensuto. B cimyuae, ecnu BKP  umeer
MEXIUCUUIUIMHAPHBIM  XapakTep, TO pa0oTa HampaBiseTcs HECKOJbKUM PpELICH3EHTaM.
Penensenr BKP ompenensercs u3 uymcna sun, He SABISAIOIIMXCS paOOTHUKaMHU Kadeapsl,
¢dakynbTeTa/ MHCTUTYTA.PelleH3eHT OlLEHMBAEeT 3HAYMMOCTh IOJYYEHHBIX pE3YJIbTaTOB,
aHaJIM3UpyeT UMEoIIrecs B paboTe HEJOCTaTKH, XapaKTepU3yeT KauyecTBO ee 0OopMIICHUS U
U3JI0KEHUS, JaeT 3aKIoueHHe (PEleH3HI0) O COOTBETCTBHM pPAaOOTHI MPEIbSBISIEMbIM
TpeOOBaHUSAM B IUCbMEHHOM BUJIE.

Breimmycknas kBanmu@uKanpoHHas paboTa, TOAMHMCAaHHAs 3aBEAYIOMIMM Kadeapow,
UMEIOLIasi PELIEH3UI0 U OT3bIB PYKOBOJUTEINS PabOTHI, JOIMMYCKAETCS K 3alIUTE U NEepeaeTcs B
rOCYIapCTBEHHYIO 9K3aMEHALIMOHHYIO KOMUCCHUIO HE MO3JHEE, YEM 3a 2 KaJICHAAPHBIX JHA 10
JaThl 3alllUThl, TakXke paboTa pa3Meliaercss B 3JIEKTPOHHO-OMOIMOTEUHOW cHcTeMe
YHHMBEpPCUTETA.

OOBbsiBIEHHE O 3alMTE BBITYCKHBIX PaOOT BHIBEIIMBAETCS Ha Kadeape 3a HECKOJIbKO
JTHEH JT0 3aIlUTHI.

3amuTa BBIIYCKHOM  KBaIM(QHUKAMOHHON pabOThl TMPOBOJUTCS HA  3acelaHUuU
rOCy/IapCTBEHHOW 5K3aMEHAIMOHHON KOMHUCCUM U SBJsieTcs NyOnuuyHOM. 3ammra OJIHOM
BBIIIYCKHOM paboThI He 00121cha npesvtuiamy 30 munym.

Jliist cooOrieHust o0yJaroniemMycs mpeaocTaBisercs He 6oiee 10 munym. CoobrieHue mo
conepxxanuto BKP compoBoxaaercs HeoOXOAMMBIMHM TIpaUueCKUMHU MaTepHalaMu W/HUIH
npe3eHTanuei ¢ pasnatouHblM MarepuanoMm st wieHoB I'OK. B I'OK Moryr ObITh
IIPEACTABIIEHBl TAKXKE JIPYrMe MaTepUalibl, XapaKTEPU3YIOIIHE HAYUYHYIO U INPAKTHYECKYIO
LIEHHOCTh BbINIOIHEHHONW BKP — meuatHbie cTaThu ¢ yyacTueMm BblTycKHHMKA 1o Teme BKP,
JTOKYMEHTBI, YKa3blBarollue Ha Impaktuueckoe npumeneHnne BKP, wmakersl, 00pasisl
MaTEepHUAJIOB, U3JEIUHN U T.II.

B cBoeM BBICTYIUICHHH OOYYArOIIHICS JOKEH OTPA3HUTH:

— coJiepKaHue MPoOJIEMBbI U aKTyalIbHOCTh UCCIIEIOBAHUS;

— 1I€JIb U 33]a4U UCCIIEJOBAHNS;

— 00BEKT U MpeIMET UCCIICAOBAHMS;

— METOJUKY CBOET0 UCCIIEJOBAHMSI;

— IOJIyYEHHBIE TEOPETUUECKHUE U TIPAKTUUECKUE PE3YIIbTAThl UCCIEA0BaHNUS;

— BBIBOJIbI U 3aKJIFOUEHUE.

B BbICTymIeHUM AOKHBI OBITH YETKO OOO3HAYEHBI PE3YNIbTAThl, MOJYYEHHBIE B XOJ€
UCCIIEIOBaHMs, OTMEUYeHa TeopeThyeckas M MpakTU4ecKass LEHHOCTb IOJIyYE€HHBIX
pe3yJIbTaTOB.

[To oKOHUaHMM BBICTYIUIEHHUS BBITYCKHHKY 3aJalOTCSl BOIIPOCHI 1O TeME €ro paloThl.
Bompockl MoryT 3agaBaTh Bce IPUCYTCTBYOIIME. Bee BOPOCH! TPOTOKOIUPYIOTCS.
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3areM  CJIOBO  TPEOOCTABISICTCS  HAydHOMY  PYKOBOIUTENIO, KOTOPBIA  JaeT
XapaKTEPUCTUKY paboThl. [Ipu OTCYTCTBUM PYKOBOIMTENS OT3bIB 3aUUTBHIBACTCS OIHHUM M3
yienoB ['OK.

[Tocsie 3TOro BRICTYIACT PEIICH3CHT MJIH PEIICH3MS 3aYMThIBACTCS OJHUM U3 wieHoB [ DK.

3acnymaB OQUIMATBEHYIO PEIEH3UI0 CBOEH padoOThl, CTYACHT JODKEH OTBETUTh Ha
BOIIPOCHI U 3aMEYaHUs PEIICH3CHTA.

3arem mnpencenatens ['DOK mpocuT MPHCYTCTBYIOIIUX BBICTYMUTH IO CYHIECTBY
BBIMYCKHOW  KBaIM(PHUKAIMOHHOW  paboThl.  BBICTYIUIEHHS  WICHOB  KOMHUCCHH U
NPUCYTCTBYIONIMX Ha 3amuTe (10 2-3 MUH. Ha OJIHOTO BBICTYIAIOIIETO) B MOPSIKE CBOOOTHON
JUCKYCCHM W OOMEHAa MHEHHSMH HE SBJISIFOTCS OO0S3aTCbHBIM 3JEMEHTOM IPOLEAYPHI,
MIO3TOMY, B CITydae OTCYTCTBHSI KEJAIOIIUX BHICTYIIHTh, OH MOXET ObITh OMYIICH.

[Tocie muckyccuu Mo Teme pabOThl CTYIEHT BBICTYIACT C 3aKJIFOYHTEIBHBIM CIIOBOM.
OTHKa 3alUThl MPEINKCHIBACT MPH STOM BBIPA3UTh OJIAr0JApHOCTh PYKOBOJIUTEIIO U
PELICH3EHTY 3a MpOJCIaHHyI padoTy, a Takke wieHam ['DK u BceM NpUCYTCTBYIOLIMM 3a
BHUMaHUE.

3.4 Kputepun oOLleHKH BBIITYCKHOI KBAJM(PUKAIUOHHON padoThl

Pesynbrarel  3ammtel  BKP  onpepensrorcs  OHEHKaMU:  «OTIIMYHO»,  «XOPOIIO»,
«yJIOBJIETBOPUTEILHOY, KHEYIOBIETBOPUTEILHOMH OOBABISIIOTCS 6 O€Hb 3auiumbl.

Pemenne 00 oueHke HpuHUMaeTcs Ha 3akpblToM 3acenanuu ['OK mo oxkoHuyaHuun
IpoLeyphl 3alUThl BceX padOT, HaMEueHHbIX Ha JaHHoe 3acenanue. [liga onenku BKP
roCyapCTBEHHAs 9K3aMEHAMOHHAsl KOMUCCHUS PYKOBOJCTBYETCS CIEAYIOLMMU KPUTEPUAMU:

— AKTyaJIbHOCTb TEMBI;

— HAayYHO-TIPAKTUYECKOE 3HAYCHUEM TEMBI;

— KauecTBO BBIMOJIHEHMs] padOThl, BKJIIOYAs JIEMOHCTPAIL[MOHHBIE U IPE3EHTAIlMIOHHBIE
MaTepHabl,

— COJEPIKATEIIBHOCTD TOKJIA1a U OTBETOB HA BOIIPOCHI,

— YMEHHE NPEeCTaBIATh padoTy Ha 3aIUTE, YPOBEHb PEUEBON KYJIbTYPHI.

OneHka «0TJIMYHO» (5 0ayioB) BBICTABISIETCS 3a IIYOOKOE PACKPBITHE TEMBI, MOJIHOE
BBIMIOJTHEHUE IIOCTABJIEHHBIX 3a/ay, JIOTHYHO MW3JI0KEHHOE COJepkKaHHe, KadyeCTBEHHOE
obopmiieHHe pabOTHl, COOTBETCTBYIOIEE TPEOOBAHUSIM JIOKATBHBIX AaKTOB, BBICOKYIO
COJIEP/KaTENbHOCTh JOKJIaZa W JIEMOHCTPALMOHHOTO MaTepuaia, 3a pa3BEpHYTHIE M IIOJIHBIE
OTBETHI Ha BOIIPOCHl wieHoB [ DK

Onenka «xopomo» (4 06amia) BBICTABISETCS 3a IMOJIHOE PACKPBITUE TEMBI, XOPOLIO
npopaboTaHHOE coJep)kaHue O0e3 3HAuUTENbHBIX MPOTHBOpeuMid, B odopmieHuu padoThI
UMEIOTCS HE3HAUUTENIbHbIE OTKJIOHEHHs OT TpeOOBaHUM, BHICOKYIO COAEPIKATEIbHOCTD JOKJIana
U JIEMOHCTPALMOHHOTO MaTepHaa, 3a HeOOIbIIe HETOYHOCTH IIPU OTBETAX Ha BOIPOCHI YICHOB
I'OK.

OreHKa «y10BJIE€TBOPUTEIBbHO» (3 0ayia) BRICTABISIETCS 32 HETIOJTHOE PACKPHITHE TEMBI,
BBIBOJIOB W TIPEUIOKECHHUH, HOCAMMX OOl Xapaktep, B O(OpMIECHHUH pabOTHl HMEIOTCS
HE3HAYUTENbHbIE OTKJIOHEHHUSI OTTPEOOBaHUH, OTCYTCTBUE HATJISAHOTO MPEICTaBICHHs paOOTHI U
3aTpyAHEHUS IPU OTBETAaX Ha Bompockl wieHoB ['OK.

OneHka «HeyI0BJeTBOPUTEIbHO» (2 Oaiiya) BBICTABISETCS 32 YACTMYHOE PACKPBITHE
TEMbI, HEOOOCHOBAaHHBIE BBIBOJIbI, 32 3HAYUTEIIbHBIC OTKJIOHEHHS OT TpeOOBaHUI B 0 OopMIICHUH
U TIPECTaBJICHUH pabOTHI, KOTAa 00yUYalOIHMiAcs JOMYCKAeT CYIIECTBEHHbBIE OIIMOKN MIPU OTBETE
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Ha Bornpockl wieHoB ['OK.

OneHka «Hey10BJIeTBOPUTeIbHO» (1 6at) BICTaBiISeTCS 32 HEOOOCHOBaHHBIE BHIBOIBI,
32 3HAYUTENIbHbIE OTKJIOHEHHS OT TpeOoBaHUIl B OGOPMIECHHMM M MpPEICTaBICHUU PadOTHI,
OTCYTCTBHE HATIJISIIHOTO IMpe/ICTaBiIeHHs padoThl, KOrAa 00yJaronuiicss He MOXET OTBETUThH Ha
BOIpockl wieHoB [ OK.

OLEHKH «OTIHYHOY», «XOPOILO0», «YIOBIETBOPUTEIHHO» O3HAUYAIOT YCIEIIHOE MPOXO0XKIe-
HUE TOCYIapCTBEHHOI'O aTTECTAlMOHHOIO HCIIBITAHUSA, YTO SBJSETCS OCHOBAHHMEM JJISl BbIAAUU
oOyuJaroreMycsi JOKyMEHTa O BbICIIEM 00pa30BaHUU U O KBanU(UKaLKUK 00pa3iia, yCTaHOBJICH-
HOTO MuHHCcTEepcTBOM 00pa3oBaHus u Hayku Poccuiickoit deneparumn.
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ITpunoxxenue 1
IIpumepHBbIii IepeYeHb TeM BBITYCKHbIX KBAJHM(UKAIMOHHBIX padoT

1. KoMmriiekc TEXHUYECKUX MEPOINpHUATHA TpU 3aMeHe BbIkiouareneid OPY 220 kB
noactaniuy CMenoBCKasi BO3AYIIHBIX Ha 3JI€Tra30Bbie

2. ObecrieueHne SICKTPOMAarHUTHON coBMectuMocTd Ha muHax 110 kB OPY TIC Ne3(
npu pabote arperara «lledb-KoBID)

3. KomrmeHcanusi peakTUBHOM MOIIHOCTH B IPOMBIIICHHBIX PACIPEICIUTEIbHBIX CETIX
00JIBbIION NPOTSHKEHHOCTH MIPH HAJTMYUU UCTOYHUKOB PacIpe/IelICeHHON TeHepaluu

4. N3menenue cxeMbl aekTpudeckux coequneHuit OPY 110 kB I1C Ne90 TTAO «MMK)» ¢
EJIbIO TOBBIIICHUS HAJSKHOCTH IJIEKTPOCHAOKEHUS

5. OueHka HEAOCTAIIMX M HEAOCTOBEPHBIX JIaHHBIX IO PACXOAy 3JIEKTPOIHEPIHH B
ropoAckux sekTpuueckux cersax 0,4-10 kB

6. Pexoncrpykius cxemsol anekrpocHadxkenus: [IC 110xkB «®epmamnenyas3» u [1C 110xB
«Haraiibakckasi», Haraiibakckoro paiioHa, ¢ METbI0 CHIDKEHHUS CpEIHEH UIMTEIHbHOCTH
MIEPEPBIBOB AJICKTPOCHAOKEHUS TIOTPEOUTENCH, TTOBBIIICHHUS] HAJE)KHOCTH U 3P (HEKTHBHOCTH HX
paboThI

7. PeKOHCTpPYKIUSI CUCTEMBI DJIEKTPOCHA0KEHHUS MUKpopalioHa «MpaTkuHo» benopeuxuit
buwman bamPOC ¢ 1enbio CHIKEHHS 3aTpaT dJHEpProcOeperammux OpraHu3aluid  Ha
TPAHCTIOPTUPOBKY AIEKTPUUYECKOM SHEPTUU OT UCTOYHHUKA 0 MOTpeOUTEs.

8. Ilyckonamaaka wu anpoOanus KomIuiekca JjabopatopHoro oOopynoBanus «Mopaenb
undposoit noxcranuuu 110-10 kBy»

9. Pacuer u aHanu3 pexuma oJHOPA3HOTO KOPOTKOTO 3aMbIKaHUS B CETU € 3()(PEKTUBHO
3a3€MJICHHON HEUTPAJIBIO

10. Pa3paboTka anropurMa aBTOMAaTU3MPOBAHHOIO pacuera Harpy3ok 6-10 kB
MOHU3HUTENbHBIX MMOJCTAaHIUN

11. Pa3paboTka anropuTMa aBTOMAaTH3MPOBAHHOTO pacdeTa COOCTBEHHBIX HYXK]
[MOHU3UTEIBHBIX NToAcTaHImi 35-220/6-10 kB

12. Cnioco6s! oBbIteHHs 3(H(HEKTUBHOTH TOPOJCKUX IIEKTPUUECKUX CeTel

13. AHanu3 ¥ MyTH yJIydlleHHUs MOKa3aTeNell KauecTBa AJIEKTPOIHEPTUH B SIEKTPUUECKUX
cersax JITTLL Ne5 [TAO «MMK».

14. OnTUManbHOE PETYIHPOBAHUE HAIPSKEHUS B CIO0KHBIX MHOTOYPOBHEBBIX CHCTEMax
ANIEKTPOCHAOKEHHUS MPOMBIIIUICHHBIX TTPEANPUITHNA
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