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ITACITIOPT ®OHJA OHEHOYHbIX CPEACTB

aucuunianabl b1.B.JIB.04.01 «YnpaBneHnue pexxuMamMu 3J1€KTPOIHEPTETUUECKUX CUCTEM

No KonTponupyembie Kona unaukaropa HaumenoBanue
/II pa3aensl JIOCTHKEHUS OLIEHOYHOT'O CPEACTBA Kon-Bo
1 JACITUTITUHBI KOMITIETCHIUH Y MHBIX MAaT€pUAJIOB
OrmcaHne ToOKa3aTelnel W KpHTe-
1 [IK-4.3 PHEB OICHUBAHUS cvq)opanOBaH- 4
HOCTH KOMITCTCHI[MH, OIHUCAHUE
[K-4.4 IIKaJ OL[CHUBAHMS
[1K-4.5 TunoBbie KOHTPOJIbHBIC 3a/aHUS U
I1K-5.1 WHBIC MaTepHaibl, He0OXOJUMBIE
I1K-5.2 I  OLICHKM 3HaHUW, YMEHHH,
2 I1K-5.3 HABBIKOB U OIIBITA JEATEIHHOCTH, 3
B uenom [IK-5.4 XapaKTePU3YIOINX 3Tambl (HOPMH-
TIK-5.5 pOBaHUS KOMIIETEHIIMN B Ipoliecce
[IK-8.1 OCBOEHHSI JINCIUTUTHHBI
[IK-8.2 MerTou4yecKnue MaTepHabl, OMpe-
MK-8.3 JENIAIONINE TPOLEAYPHl OIECHHBA-
3 1K-9.2 HUS 3HAHHWH, YMEHHH, HAaBBIKOB U 3
K-9 3 OIbITA JIEATEIBHOCTH, XapakTepH-

3yIOIMUX 93Tanbl  (OpMUpOBaHUS
KOMIIETEHITUI




1 OMUCAHME MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUS C®OPMUPOBAHHOCTH KOMIIETEHIIUM,
OINMCAHME HIKAJI OHEHUBAHMUSA

1.1 Onucanne mKajabl OLEHUBAHUS CPOPMHPOBAHHOCTH KOMIIETEHIIHI
ChopMupoBaHHOCTb KOMIETEHIMH IO AMCLUUILUIMHE OLIEHUBAETCs MO 4-0alIbHOMN IIKajle: «OTINYHO», «XOPOILOY», «yIOBIETBOPUTEILHOY, «HE-
YIIOBJIETBOPUTEIBHOY.

1.2 Onucanue noka3arejieil 1 KpUTepueB olleHNBAHUS C(POPMHPOBAHHOCTH KOMIETEHUMI M0 TUCHMILINHE, 00ecleYnBalOIIUe JOCTHKEHH e
IUIAHUPYEMBIX Pe3yJIbTATOB 0CBOEHUsI 00pa30BaTeIbHON MPOTrpaMMbI

Koz xomme- Kputepuu u mokaszarenu olieHWBaHUS Pe3yIbTaTOB O0YICHHUS
TEHINH
(mamukaropa | PesympraT 00y4eHus
AOCTHXCHHA 110 TUCTIMIIINHE «HEYIOBJIETBOPUTEIBHO» «YZOBJIETBOPUTEIILHO «XOPOLIO» «OTJIUYHO»
KOMIIETCH-
1TUH)
1 2 3 4 5 6
IK-4 3HaTh OCHOBHbIE pexu-|DparmeHTapHble 3HaHus oc-|Hemonusle 3HaHUs ocHOB-| ChopmupoBaHHble, HO co-|CdopMupoBaHHbIlE U CH-
(ITK-4.3,  |Mp1  paGOTEI ~ CHCTEM |HOBHBIX PEXKHMOB PabOTHI CH- | HBIX PEKHMOB PaGOTHI CH- | IepiKalllie OTAeIbHbIE IPODE- | CTeMaTHICCKHE 3HAHHS OC-
[1K-4.4, ANEKTPOCHAOKEHUS, cTeM AIIEKTPOCHAOKEHHS, | CTEM  3JIEKTPOCHAOKEHUS, | bl 3HAHUST OCHOBHBIX PEXH-|HOBHBIX PEKUMOB Pa0OTHI
TK-4.5) 3JIEKTPOIHEPTeTHYIE- ANEKTPOIHEPTETHYECKUX  CH- | JIEKTPOIHEPTETHYECKUX | MOB Pa0OTBI CUCTEM DIIEKTPO-|CHCTEM 3JIEKTPOCHAOKEHUS,
CKUX CHCTEM U CETEeH,|CTeM U CeTeHl, IEKTPOOOOpY-|CUCTEM U CETEH, 3JIEKTPO-|CHAOKEHMS, JJIEKTPO3HEpre-|3eKTPOIHEPreTHIECKUX
AEKTPOOOOPYIOBAHHUS | IOBAHUS ANIEKTPUIECKUX | 000PYIOBAHUS DIIEKTPUYE- | THIECKHX CHUCTEM M CETeH,|CHCTeM M CeTeH, HIJIEKTpPO-
ANEKTPHYECKUX  CTaH-|CTaHIMU M moacTaHnuil / OT-|CKUX CTaHIMH W TOJCTaH-|JIEKTPOOOOPYIOBaHUS d3JIEK- | 000pYJOBaHUS DIIEKTpUYe-
A U OJICTAHIINHA CyTCTBHUE 3HAHUHU Ui TPUYECKUX CTAaHLUUA W TNOJ-|CKUX CTaHUMH U MOJCTaH-
CTAHIIUMN TUH
YMETh OMNpENENITh dKC- | DparMeHTapHoe ymenne | B menom ycmemHoe, Ho He|B 1enmom ycmemrHoe, HO co-|YcCHemHOe M CHUCTeMaTHde-
MEPUMEHTAIBHO,  Pac-|OMpPENeNsITh IKCIEPUMEHTAIb- | CHCTEMATHUECKOE — YMEHHE | JepKallee OTIeNbHbIE Mpobe-|CKoe YMEHHE OIpeeNiTh
CUMTHIBaTh, OLIEHUBATh|HO, PACCUUTHIBATh, OL[CHUBATD | ONPEENATh OSKCIIEPUMEH-|JIbl YMEHUE OINpPENEIATh 3KC-|IKCIEPUMEHTAIBHO,  pac-
BU3yalbHO HW(WJIM) TI0|BU3yaldbHO H(WJIHM) TIO CIpa- | TaabHO, paccUuTHIBAT, | IEPUMEHTAIFHO,  PACCUWTHI- | CIUTHIBATh, OIEHUBATH BH-
CIIPaBOYHHMKAM U TI0 TH-|BOYHHKAM H IO TUIOBOHN MPO- | OIEHUBATH BH3YaJIbHO |BaTh, OIEHUBATh BHU3YaJbHO |3yaIbHO H(WJIHM) TIO CHpa-
MOBOM NPOEKTHOW ¥ |E€KTHOW W HOPMAaTUBHOM MdO-|M(WJIM) 1O CIPAaBOYHUKAM |M(WJIM) 1O CHPAaBOYHMKAM W |BOYHHKAM M II0 THUIIOBOH
HOpMaTHUBHOMN JIOKY- | KYMEHTAallUd PEKUMBI PaOOTHI |M MO THUIIOBOH MPOEKTHOH |10 THUIOBOM NPOEKTHOW U |NPOESKTHOW M HOPMAaTHBHOU
MEHTAllMd PEXUMBI pa-|CHCTEM  DJIEKTPOCHAOXKEHWUS, |1 HOPMAaTHBHOW TOKYMEH-| HOPMAaTHBHON JOKYMEHTAIIWH | JOKYMEHTAIINHA PEXKUMBI pa-
OOTBI CHUCTEM D3JIEKTPO- |3NEKTPOIHEPTETUYECCKUX  CHU- |TAllMM PEKUMBI  paboThHI | peKUMBI  pabOTBl  CHUCTEM |OOTBI CHCTEM 3JIEKTPOCHA0-
cHaOKeHusl, CTEM H CETEH, CUCTEM ANEKTPOCHAOKEHMS, KEHMS,




2

3

4

5

6

AIEKTPOdHEPTeTHYC-
CKMX CHCTEM M CeTEH,
3MEKTPOOOOPYAOBAHHUS
JNEKTPUYECKUX  CTaH-
A U IOICTAHIINHN

ANIEKTPOOOOPYAOBAHUS  DJIEK-
TPUYECKAX CTAaHIUH H TOA-
cranmmii / OTCyTCTBUE YyMe-
HUH

AIEKTPOCHAOKCHHUS, DJICK-
TPOIHEPTCTHUCCKUX  CH-
CTEM M CETEH, JJIEKTPO-
000pyIOBaHHsI dJIEKTpHYE-
CKHMX CTaHIIMH M ITOJICTaH-
05051

SJIEKTPOIHEPTETUUECKUX  CH-
CTeM U CeTe, dIEeKTPooOopy-
JIOBaHUS SIEKTPUUECKHUX
CTaHUMU U MOJCTaHIIUNI

ANEKTPOIHEPTETHIECKUX
CHCTEM U CEeTeW, 3JIeKTpo-
000pYyIOBaHHA 3JEKTpHUE-
CKMX CTaHIMA M TOJCTaH-
Ui

BJIaACTh HaBbIKaMH
pacueTa OCHOBHBIX pe-
JKUMOB PabOTHI CHCTEM
3IEKTPOCHA0KCHUS,
ANIEKTPOIHEPTeTHYEC-
CKMX CHCTEM M CeTeH,
ANIEKTPOOOOPYIOBAHHUS
JNEKTPHYECKUX  CTaH-
A U HOJICTAHIINHI

®parMeHTapHOE BJIaJICHUE
HaBBIKAMHU pacyeTa OCHOBHBIX
peKHMOB  paboOTBI  CHCTEM
ANEKTPOCHAOKEHUSI, DIEKTPO-
SHEPreTHYECKUX CHCTEM H ce-
TeH,  DIEKTPOOOOPYIOBaHUS
NMEKTPUYECKUX CTaHLUUH U
noxactanimii  /  OTCyTCTBUE
HaBBIKOB

B nenom ycneuiHoe, HO He
CHCTEMaTHYECKOE BIIaJICHHE
HaBBIKAMH pacueTa OCHOB-
HBIX PEXHUMOB pabOTHI CH-
CTEM 3JICKTPOCHAOXKEHUS,
ANEKTPOIHEPTETHISCKUAX
CHUCTEM M CETEU, 3JIEKTPO-
000pyIOBaHUs DIICKTPUYC-
CKMX CTaHUUU U MOACTAH-
Ui

B nenom ycnemHoe, HO co-
MIPOBOXKJAIOIIECECS  OTHENb-
HbIMH OIMMOKAMH BIIAJICHUEC
HaBBIKAMH pacyeTa OCHOBHBIX
pPeXUMOB  pabOTBl  CHUCTEM
3JIEKTPOCHAOKEHHUS, SIEKTPO-
SHEPreTHUECKUX CHUCTEM U Ce-
TeH,  3JICKTPOOOOPYTOBAHHMS
JNIEKTPHYCCKUX  CTAHIUHA H
NOICTAaHIINI

VYcenemHnoe U cucreMaThye-
CKO€ BJIAJICHUC HaBbIKaMU
pacueTa OCHOBHBIX DPEXKH-
MOB pabOTBI CHCTEM 3JIeK-
TPOCHAOXKEHHSI,  3JIEKTPO-
JHEPIeTHUECKUX CHCTEM U
CeTeil, AIEeKTPOooOOPyIOBa-
HUA DJICKTPUYCCKHUX CTaH-
LUH U DONCTAaHIINN

TIK-5
(TIIK-5.1,
TIK-5.2, TIK-
5.3, [IK-5.4,
TTK-5.5)

3HaTh  HOPMATHBHBIC
mapamMeTphl U PEKUMBI
CHUCTEM DJIEKTPOCHab-
JKEHUS, DIIEKTPOIHEP-
FeTUYECKUX CHCTEM H
ceTeH, MOACTAaHIHMH H
pacrpeneTuTeTbHbIX
YCTPOMCTB, OCHOBBI
OTIEPAaTUBHOTO YIIPaB-
JICHUS

@parMeHTapHble 3HAHUS HOP-
MaTHBHBIX TMApaMeTpoB U pe-
JKUMOB CHCTEM 3JIEKTPOCHAO-
JKEHUs, DIEKTPOIHEpreTnde-
CKMX CHCTEM H CeTel, moi-
CTaHIIMA U pacHpeneTuTeNb-
HBIX YCTpPOICTB, OCHOBBI OIle-
partuBHoro ympasneHus / Ort-
CYTCTBHE 3HAHUM

Henosnuble 3HaHusa HOpMa-
THBHBIX IapaMETPOB U pe-
)KUMOB CHCTEM 3JIEKTPO-
CHaOXKeHUS, DIIEKTPOIHEP-
FETUYECKUX CUCTEM M Ce-
TeW, MOACTaHLMUA U pac-
MpeAeIUTENbHBIX
YCTPOMCTB, OCHOBBI Ollepa-
THBHOTO YIIPABIICHUS

CdhopmupoBaHHble, HO CO-
JIepIKallue OTJeNbHbIC Mpoode-
JBI 3HAHWS HOPMATHBHBIX Ta-
pPaMETpOB U PEXKHUMOB CHUCTEM
3NIEKTPOCHAOKEHHUS, SJICKTPO-
SHEPTEeTHYECKUX CHUCTEM H Ce-
Tel, IOJICTAaHUUN U pacIpene-
JIMTENIBHBIX YCTPONCTB, OCHO-
BBl ONEPATUBHOI'O yIIpaBJie-
HUS

ChopmupoBaHHbIE W  CH-
CTeMaTHYEeCKHe 3HAHUSA
HOPMaTHUBHBIX TapaMeTPOB
U PEXKUMOB CHCTEM DIIEK-
TPOCHAOXKEHHsSI,  JJIEKTPO-
SHEPTeTHYECKUX CUCTEM U
ceTed, MOACTAaHLMM U pac-
IpeeTUTENbHBIX
YCTPOMCTB, OCHOBBI OIlepa-
THUBHOTO YTPABJICHHS

yMeThb  O0ecrleuuBaTh
3a/IaHHBIE TTapaMETPHl U
PEXKHMBI CHCTEM DIIEK-
TPOCHAOKEHUS,  DIIEK-
TPOIHEPIreTUUECKUX CH-
CTEM M CEeTeH, MOJCTaH-
oMl W pacrupenenu-
TEJIbHBIX YCTPOMCTB,
TEXHOJIOTHYECKYIO

®parmeHTapHOE yMEHHE
obecrnieunBaTh 3aJaHHbLIE IIa-
paMeTphl U PEKUMBI CHUCTEM
AJIEKTPOCHAOXKEHUS, DIIEKTPO-
SHCPFCTI/I‘ICCKI/IX CUCTEM H CC-
TeW, MOJICTAHIIMI U paclpese-
JUTEIBHBIX YCTPOUCTB, TeX-
HOJIOTHYECKYIO  THCIHILIUHY
TIPH MIX OTICPATHBHOM

B wenom ycnemHoe, HO He
CHCTEMAaTHYEeCKOC  YMEHHE
obecreunBaTh  3aJaHHBIC
napameTpbl U PEXKUMBI CH-
CTEeM DJIEKTPOCHAOKEHUS,
AIEKTPOIHEPTETUICCKUX
CHCTEM M CETEH, IOACTaH-
Y ¥ pacIpeeTUTETbLHBIX
YCTPOICTB,

B uenom ycmemnoe, HO co-
JieprKaiee OTIeNbHbBIE mpobe-
Bl yMeHHe o0ecriednBath 3a-
JTAaHHBIE TIApaAMETPhl U PEKU-
MBI CHCTEM JJIEKTPOCHAOXKeE-
HUA, DJICKTPOIHEPICTUIYCCKUX
CHCTEM H CETCH, IOJCTaHIIMMI
u pacrpeneTuTeIbHBIX
YCTPOHCTB, TEXHOJIOTHICCKYIO

VYcnemHoe U cucremMatuye-
CKOe yMeHHE 00ecreurnBaTh
3aJlaHHbIC MApPaMeTPhl U pe-
JKUMBI ~ CHCTEM  JJIEKTPO-
CHaOXXEHMS, DJIEKTPOIHEP-
TeTHYECKUX CUCTEM U CETEH,
MTOJICTAHIVIA M PacCIIpeIeNn-
TETBHBIX YCTPONCTB, TEXHO-
JIOTUYECKYIO TUCITUTUTHHY
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TUCIUIUIUHY TP WX
OTIEpaTHBHOM YIIpaBlie-
HUU

ynpasineHnn  /
YMEHUMI

OtcyrcTBUE

TCXHOJIOTHYCCKYIO0 OUCIU-
IUIMHY TIpU HUX OII€paTUB-
HOM YIIPaBJICHUHA

AUCHMIUIMHY HpU HUX OI€pa-
THUBHOM YIIpaBJICHUU

mpu  ux
YIIpaBICHAN

OTIEpaTHBHOM

BJIQJICTh HaBBIKAMH
obecrieueHnsT 3aTaHHBIX
MapaMeTpoB M PEKUMOB
CHUCTEM  3JICKTPOCHAO-
JKEHUS, DJICKTPOIHEpre-
TUYECKUX CHCTEM U Ce-
TeH, TMOACTaHIMN U
pacrpeneauTenbHbIX
YCTPOMCTB, TEXHOJOTHU-
YECKYH)  JAWCIUTUIAHY
IIpA HX OINEPaTUBHOM
yHIpaBIeHAH

®parMeHTapHOe BIIaJICHHE
HaBBIKAMHM OOCCIICUCHHUS 3a-
JAHHBIX TAPAMETPOB U PEXKHU-
MOB CHCTEM DJIEKTPOCHaOXKe-
HUS, DIIEKTPOIHEPTETUUCCKUX
CHCTEM M CeTeH, ITOJICTAaHITUH
5 pacnpenenuTenbHbIX
YCTPOMCTB, TEXHOJIOIMYECKYIO
TUCIUIUTAHY TIPH WX OIlepa-
TUBHOM YyTipaBiieHuu / OTcyT-
CTBUEC HABBIKOB

B nenmom ycneuiHoe, HO He
CHCTEMATHYECKOE BIIaJICHHE
HaBbIKAMH  00ecIIeueHus
3aJaHHBIX IIApaMETPOB H
PEXKUMOB CUCTEM DIICKTPO-
cHaOXKEHUS, DIIEKTPOIHEP-
FeTHYECKMX CHCTEM H Ce-
TE€, TOACTAaHIMA U pac-
MIPEIeTUTETHHBIX

YCTPOHCTB, TEXHOJOruYe-
CKYIO I[I/ICHI/IHJ]I/IHy HpI/I nux
OTIEpaTHUBHOM YIIPABICHUHU

B nenom ycnemHoe, HO co-
TIPOBOKIAIOIIIEECS OT/IEJIb-
HBIMH OIIMOKAaMM BJIaJ€HHE
HaBbIKaMH OOecIleYeHus 3a-
JAHHBIX TTAPAMETPOB U PEIKH-
MOB CHCTEM O3IIEKTpOCHaOke-
HUS, DJIEKTPOIHEPTETUUECKUX
CHCTEM H CETCH, MOACTaHIIMI
Hu pachpenenuTeNbHBIX
YCTPOMCTB, TEXHOJIOTUIECKYIO
JUCIUIUIMHY TP HX OIepa-
TUBHOM YTIPaBJICHUN

YcnemHoe U cuctemMaTuue-
CKO€ BJAJICHHEC HAaBBIKAMH
obecrieueHnsT 3aJaHHbIX T1a-
paMeTpoB U PEXKUMOB CH-
CTeM  3JEKTpOCHAOXKCHHs,
ANEKTPOIHEPTETHIECKUX
CUCTEM M CETEH, IMOJCTaH-
IUH U pacpeleIuTeNbHbIX
YCTPOHCTB,  TEXHOJOTHUYe-
CKYIO JUCIUIUINHY TIPH WX
OIICPaTUBHOM YIIpPaBJICHHUU

TK-8
(TIK-8.1,
T1K-8.2, TIK-
8.3)

3HaTh OCHOBBI J3KCILTya-
TauM  TpaHchopMarop-
HBIX TOJICTAHIMA U pac-
MPEIEIUTENbHBIX — ITyHK-
TOB

®parmeHTapHbBIE 3HAHUS OC-
HOB OJKCIUTyaTalu TpaHchop-
MaTOPHBIX TOJCTAaHIMA U pac-
NPECTUTEIbHBIX ~ ITyHKTOB  /
OTtcyTcTBHE 3HAHUI

HenomnHele 3HaHUS OCHOB
3KCIUTyaTalliy TpaHcgopma-
TOPHBIX MOJICTAHIIMI U pac-
TPEIeTTUTEbHBIX ITyHKTOB

CdhopmupoBaHHbBIE, HO CO-
JIepIKallue OTJeNbHbIC Mpoode-
JbI 3HAHUS OCHOB O3KCIUTyaTa-
MK TPaHC(HOPMATOPHBIX TO/I-
CTaHIIMH U Pacpe/ICTUTEbHBIX
ITYHKTOB

CdhopmupoBanHble W CH-
CTeMaTH4YeCKHe 3HaHUS OcC-
HOB OKCIUTyaTallid TpaHC-
(hopMaTOpHBIX MOJACTAHLIMHA U
pacrpeneuTeNbHBIX IyHKTOB

yMeTh  pa3pabaThiBaTh
MEpONPHITUS 0 00ec-
MEYCHUIO  HOPMAJILHOTO
peXuMa pabOTBI  DIICK-

@parMeHTapHOE yYMEHHUE pa3-
pabaTeIBaTh MEPONPHATHS TI0
obecriedyeHrIo HOPMAJILHOTO
pexnmMa paboTel 3JIEKTPOOOO-

B nenom ycnemHoe, HO He
CHCTEMAaTHYeCKOe  YMEHHe
pa3pabaTeiBaTh MEpOIpHs-
THS TI0 OOECIICYCHHIO HOp-

B nenom ycnemHoe, HO co-
JieprKaliee OTAeIbHbIE Mpoode-
Jbl  YMEHHE pa3pabaThiBaTh
MEpOIpHUIATHA 1O olecrede-

YcnemHoe U cucremMaTuye-
CKOE yMeHHe pa3pabdarsi-
BaTh MEPONPHUATHS 1O 0bec-
MICYCHUIO HOPMAJIBHOTO pe-

TPOOOOPyAOBaHHUS pyZoBaHHA  TpaHc(oOpMaTop- | MaJBHOTO pPEKMMa pPabOTHI | HUIO HOPMAIBHOIO PeXXHMMa pa-|KuMa paboThl 3JIEKTPoo0o-
TpaHcOpMaTOPHBIX HBIX TOACTAHIMH M paclpeie- | EeKTPooOOpyAOBaHUS 00TBl  3MIEKTPOOOOPYNOBAHMS | pYAOBAaHHs TpaHCHOpMATOp-
TIOJICTAHIINI M pactipe]ie- | IUTEbHBIX TYyHKTOB / OTCyT- | TpaHc)OpMaTOpHBIX  IMO- | TpaHC(OPMATOPHBIX  TIOJCTAaH-| HBIX TOJICTAHIMI W pacrpe-
JIMTEJBHBIX ITyHKTOB CTBUE YMEHUH CTaHLIMH M pacIpe/ieNIUTeNb-| 1M W pacHpeleIUTENbHBIX | ACTUTEIbHBIX ITyHKTOB
HBIX TYHKTOB ITyHKTOB

BJIQ/IETh HaBbikamu | DparmMeHTapHoe Biajaenue | B nenom ycremHoe, HO He|B menmoM ycmemHoe, HO coO-|YCHEmIHOE W CHCTeMaTHue-
obecriedyeHHs] HOPMaJIb- | HABBIKAMU OOECIICUeHHUST HOP- | CHCTEMATHUECKOE BJIaJICHHE | IPOBOXKIAMOIIEECS — OTJAENb-|CKOE BIIAJICHUE HABBIKAMU
HOTO pexuma paboThl|MaJbHOTO  peXuMa  paboThl|HABBIKAMHM — O0ECTIeYeHHMS | HBIMHM OIIMOKaMK BJaJieHHE | 00ecriedeHns]  HOPMAJIbHOTO
TpaHchOpMaTOPHBIX TpaHcOPMATOPHBIX  IOZICTAH- | HOPMAIBLHOIO peKuMa pado-| HaBbIKaMHu OOecreueHns Hop-|pekuma paboTel TpaHcop-

MOICTAHITN 1

LM 1 pacTipe/IeITeNbHBIX

ThI TPAaHC(OPMATOPHBIX

MaJILHOTO peKrMa PabOThI

MAaTOPHBIX MOACTaHIIUNA 1




JIbl 3HaHUA OCHOB OKCILUTyara-

1 2 3 4 5 6
pacIipeIeTuTeNbHBIX myHKTOB / OTCYTCTBHE HAaBBI- |[IOACTAHIMM W paclpenesy- | TpaHC(OPMATOPHBIX — IOACTaH- | PaCIPENeIUTENIbHBIX ITyHKTOB
IIYHKTOB KOB TeJIbHBIX ITyHKTOB IMA M paclpeleNuTeIbHbIX
ITYHKTOB
IT1K-9 3HaTh OCHOBBI 3KcIUTya-|DparmeHnTapHble 3HaHus oc-|Hemonmusle 3Hanus ocHoB|CdopmupoBaHHble, HO co-|CdopMupoBaHHbIE H  CH-
(ITK-9.2, | raymu kaGembHBIX M BO3-|HOB SKCILTYaTAIMM KabENbHBIX | IKCIUTYaTAIMH KaOENBHBIX H | ICpIKAIie OTAeIbHbIE MPODE- | CTeMaTHUeCKHe 3HAHHS OC-
1K-9.3) OYyIIHBIX JIMHUKA 3JIeK-|M BO3AYLIHBIX JIMHUH 3JIEKTPO-|BO3MYIUHBIX JIMHUM —3JIeK- HOB OJKCIUIyaTalMy KaOesb-

Tporepeaauu nepenaud / OTCyTCTBHE 3HA-|Tpomepenadn MM KaOCNbHBIX M BO3MYIIHBIX |HBIX M BO3MYIIHBIX JIMHHUMA
HUN JIMHUAM 3JIEKTpOIIEpeaayn 3IIEKTpoNepeaaun
yMeTh  pa3pabaTeiBaTh | DparMeHTapHOe yMeHHe pa3-|B memom ycnemmHoe, HO He|B 1emom ycmemrHoe, HO co-|YCIEIIHOE W CHCTEMaTHye-

MEpONPHUATUS TSI CO-
KpalleHusl Mmepuoaa ot-
KITIOUCHUS JIMHHUH 3JICK-
Tporepenadn

pabaTbIBaTh MEPONPUSATHS IS
COKpAIlleHHs NepUuoaa OTKIIIO-
YeHUsI JINHUAH dJIeKTporepena-
uyn / OTCYyTCTBUE YMEHUHA

CHCTEMATHYeCKOe  yMEHHE
pa3pabaTeiBaTh MEpOMpHs-
THS JJI COKpAILCHUS Ie-
pHOJa OTKIIFOUCHUSI JIMHHUN
BIIEKTpoIIepeIadn

JieprKaliee OTACIbHBIC Mpoode-
Jbl  YMEHHE pa3pabaThiBaTh
MEpOTIPUSITUS JIJISI  COKpaIlle-
HUS TEepUoAa  OTKITFOUCHHS
JIMHUH 3JIEKTponepeadu

CKOE€ yMeHue paspabaTbl-
BaTb MCPONPUATUA OJId CO-
KpallleHHs Nepuoja OTKIIO-
YEHUs JIMHUM 3JeKTporepe-
aayu

BJIaJACTh HaBBIKAMH IIO-
UCKa MOBPEXICHUN Ka-
OCJIBHBIX W BO3IYIIHBIX
JIMHUI AJIEKTpoNEpeaayunt

®parMeHTapHOE BJIaJICHUE
HaBBIKaMH IOMCKa MOBPEXKIe-
HUM KaOeNbHBIX M BO3IYLIHBIX
TMHAA nexTponepenadn / Ort-
CYTCTBHE HABBIKOB

B nenom ycneuiHoe, HO He
CHCTEMATHYECKOE BJIAICHUE
HaBBIKAMU TOKMCKA TMOBpE-
JKIEHNH KaOelbHBIX M BO3-
JYIIHBIX JIAHAKA 3JIEKTPOIIe-
penaun

B nenom ycnemHoe, HO co-
MPOBOXKJAIOLIEECS  OTHEIb-
HBIMH OIMUOKaMH BIIaJIcHUE
HaBbIKAMM TOUCKA MOBPEKIE-
HUN KaOeNbHBIX W BO3IYIIHBIX
JIMHUM 3IeKTponepeaadn

YcnemHoe U cucreMaTnde-
CKOE€ BIIaJiEeHHE HaBBIKAMU
MOKWICKa TOBPEXICHUN Ka-
6eJII)HLIX nu BOS,Z[YHIHBIX JIN-
HUIA SJIEKTPOTIepeIaun




1.3 Onucanue MWKAJIbI OLEHUBAHUS 0CBOEHUSI JUCUUILIMHBI B opMe IK3aMeHa

OcBoeHue QUCUUIUIMHBI OLIEHUBaeTCs B (hopMe K3aMeHa 1o 4-0aIbHOM MIKasle: «OTIHY-
HO», «XOPOILLIOY», «YAOBICTBOPUTEIBLHOY, «HEYIOBIECTBOPUTEILHON.

1.4 Onucanue noka3areJsieii 1 KpUTEpHeB OllEHHBAHUS KOMIIeTeHIHii

AUCHHUIIIMHBI B (])opMe IK3aMCHa

Onenka

Kpurepun

OTIIMYHO

OTBCTHI Ha BOIIPOCHI YCTKHC, 000CHOBaAHHEIC U IMOJIHBIC, ITPOSBJICHA
FOTOBHOCTb K JHUCKYCCHH, CTYACHT JEMOHCTPHUPYET BBICOKUIM
YPOBCHb BJIaACHUA 3HaHHAMU, YMCHUSMHU u HaBBIKaAMH
COOTBETCTBYIOIIIHUX KOMHCTCHHHﬁ, 4TO IIO3BOJIAAECT €MY peliaTbhb
H_II/IpOKI/Iﬁ Kpyr THUIOBBIX W HCTUIIOBBIX 3a4a4, CTYACHT IIPOSABUII
BBICOKYIO JpYAULIMIKO H CBO60,Z[HOC BJIaICHUEC MaTCpruajioM IUCHOHU-
IIJIMHBI

Xopomo

OTBETHl Ha BOINPOCHI MPEUMYIICCTBEHHO MpaBUJIbHBIC, HO
HEJAOCTAaTOYHO  YETKHE, CTYIEHT CIHOCOOEH  CaMOCTOSITEIILHO
BOCIIPOU3BOJUTH U IPUMEHATh COOTBETCTBYIOIINE 3HAHUS, YMEHHS U
HaBBIKA JUISl PEIICHUS TUIIOBBIX 3aJad JUCUUIUIMHBI, MOXET
BBITIOJIHAITh TIOMCK W HCIIOJIb30BaHWE HOBOW WHMOpManuu it
BBITIOJIHCHHS HOBBIX MPOPECCHOHAIBHBIX JICUCTBHH HAa OCHOBE
MHOJIHOCTBIO OCBOCHHBIX 3HAHWUH, YMEHHI u HaBBIKOB
COOTBETCTBYIOLIMX KOMIETEHIIHI

Y 10BIIETBOPUTEIBLHO

OTBETBHl Ha BOIIPOCHI HE IIOJHBIC, HA HEKOTOPHIE OTBET HE IIOJYYEH,
3HaHUS, YMEHHS, HaBBIKH c(OpMHUpOBaHBl Ha 0a30BOM YpPOBHE,
CTYJEHTbl YaCTU4YHO, C TIOMOIIbIO W3BHE (Hampumep, ¢
UCIIOJIb30BAHUEM HABOAAILIMX BOIIPOCOB, AaCCOLMATUBHOIO psla
HOHATUM W T.A.) MOLYT BOCIHPOU3BOAMTH M  IPUMEHATH
COOTBETCTBYIOIINE 3HAHUSI, YMEHUS, HABBIKU

HeynosnersopurensHo

Ha OOJIBIIYIO YacTh BOIIPOCOB OTBETHI HE OBUIM TOJIYYEHBI, THOO0 OHU
MOKa3aJId TOJIHY0 HEKOMIIETEHTHOCTh CTYACHTAa B MaTepuaye Iuc-
[UIUIMHBI, CTYJAEHT HE CIOCOOEH CaMOCTOSITENIbHO, 0e3 IMOMOIIU
W3BHE, BOCIPOM3BOAUTH M MNPUMEHATh COOTBETCTBYIOIIME 3HAHMS,
YMEHHMS, HABBIKA WJIM 3HAHUSA, YMEHUS M HaBBIKM Y CTYIEHTa HeE
BBISIBJIICHBI




2 TUITIOBBIE KOHTPOJIBHBIE 3A/IAHUS U UHBIE MATEPUAJIBI,

HEOBXO/IUMBIE /1151 OIEHKHW 3HAHWI, YMEHU, HABBIKOB U OIIBITA

JAEATEJBHOCTHU, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMUPOBAHUA
KOMIIETEHIIUM B IPOIIECCE OCBOEHMSI OBPA3OBATEJILHOM

MMPOI'PAMMBI
2.1 Bonipockl K 3K3aMeHy
Konp! ns-
Ne JIHUKATOPOB
BO- Borpocht JOCTHKe-
npo- HUS
ca KOMIIETEH-
807071
1 2 3
1 | OGmue TpeboBaHMs K pacueTy YCTaHOBMBIIMXCS U MepexonHbix pexumon | [1K-4.3
AJIEKTPOIHEPTrEeTUUECKUX CUCTEM U CETEH. I1K-4.4
2 | CocraBieHue ypaBHEHHH yCTAHOBUBIIETOCS U MIEPEXOJIHOTO PEKUMOB. I1K-4.5
3 | CxeMbl 3aMeICHUs JIEKTPUYECKUX CUCTEM.
4 | DKBHUBaJECHTUPOBAHUE IIEKTPUUECKUX CETEH.
5 | I'padpuku 31€KTpUUECKUX HATPY30K.
6 | Llenu u 3aaun onepaTUBHOIO YIPABJICHUS B SHEPrOCUCTEMAX. I1K-8.1
7 | IlpyHUIMIIBI ¥ CTPYKTYpa JUCHETYEPCKOrO YIIPABICHHUS. I1K-8.2
8 | JlomxHOCTHBIE 00513aHHOCTH, ITPaBa U OTBETCTBEHHOCTh JAUCHETYEpA.
9 | OcHOBHBIE MOJIOKEHUS O TIEPEKITIOUCHHSIX B JICKTPUIECKUX CETSIX.
10 | IIpou3BoACTBO ONEPAaTHUBHBIX MEPEKIIOYEHUH HAa 00BEKTAaX ¢ pa3Hoil ¢op-
MOl 1exypcTBa 1 0ociykruaeMbix OBB.
11 | Opranu3zanMoHHbIE MEPONPUATHS, 0OecrieunBarole 6e30MacCHOCTh IPOBe-
JICHUS OTIEPATUBHBIX MEPEKIIOYCHHUN B DJICKTPUICCKHUX CETSX.
12 | HdeiicTBus ¢ onepaTuBHOW OJIOKMPOBKOH MpPU MPOU3BOJCTBE ONEPATUBHBIX
MEPEKITFOYCHUH.
13 | Onepamnuu ¢ OCHOBHBIMH KOMMYTAIIHOHHBIMH alllapaTaMu.
14 | PykoBOACTBO OTKJIIOYEHUSMH JUI BBIBOJIA JIMHUN 3JIEKTpOIlEpeauu B pe-
MOHT, BBOJIa WX TIOCJIE PEMOHTa W BbIIaya pa3pelieHuid Ha MPOU3BOJICTBO
paboT.
15 | YopaBnenue pexxuMOM HanpsKEHUs! JIEKTPHUUECKOM CEeTH. I1K-5.1
16 | banaHc peakTHBHOW MOLTHOCTH B YHEPrOCHCTEMAX. I1K-5.2
17 | PerynupoBaHue 4acTOTHI M TEPETOKOB AKTUBHOW MOIIHOCTH. IIK-5.3
18 | Opranusanus paGoThl OIEPATUBHO-IMCIETIEPCKOro IepcoHana npu Hop- | 1IK-5.4
MaJIbHBIX PEKUMAX B CHCTEME DIIEKTPOCHAOKEHHS. ITK-3.5
19 | CpencrtBa u ciocoObI peryIMpOBaHHS PEKUMOB.
20 | JlonrocpoyHoe M KpaTKOCPOYHOE MJIAHUPOBAHUE PEKHUMOB.
21 | O6Gmuit MOAXO0/ K JIMKBUAIINY aBApPUHHBIX PEIKUMOB. I1K-9.2
22 | OnpeneneHre MECT MOBPEXKICHUS B BO3AYIIHBIX M KaOCIbHBIX TUHUSX. I1K-9.3
23 | BzaumopeiicTBHE ONIEpaTHBHOTO IEPCOHAJIA TTPH JIMKBHIAIIMN aBapHH. IIK-8.3
24 | Tleperpy3ka JIMHUH 3J€KTpoIepeIayu.
25 | Ileperpy3ka TpaHC(OpMaTOPOB, ABTOTPAHC(HOPMATOPOB, T€HEPATOPOB.
26 | ABapwmifHOE CHW)KEHHUE M TIOBBIINIEHUE YaCTOTHI HATTPSKEHHSL.
27 | JIuxkBuaanus HemoJHO(A3HBIX PEKUMOB Ha JMHUSAX JIEKTPOIIEpeIayuu.
28 | JlokanimOHHBIE NCKATEIN MECT MOBPEKICHHUSI.
29 | CereBble yKa3aTeIH MOBPEKICHUI.
30 | CpenctBa cbopa u 00paboTku wHPOpMaruu. CpeAcTBa Mepeaadu orepa-

TUBHOW MHPOpPMALIUH.




2.2 llpuMepHbIe BAPUAHTHI IK3aMeHAIMOHHBIX 33124

1. Cxema cetu 35 kB, Mo KOTOpPO#l OCYIIIECTBISETCS IJIEKTPOCHAOKEHUE TTOHU3UTEIBHBIX
noactannuii A, B u C ot anexkrpoctaniuu OC, BeinmoaHeHa npoBogamu Mmapku AC-120 Ry = 0,27
Om/kMm, Xo = 0,405 Om/km. JITMHBI yY4acTKOB CETH B KWJIOMETpax, Harpy3KH MOJCTaHLUH
(MB-A) yka3zaHbl Ha CXEMeE CETH.

Tpebyercss HAWTH TOTOKOpPACHPENEICHHE W HAWOOJBIIYI0 TOTEPI0 HAMPSIKCHHS B HOP-
MaJIbHOM PEKUMe pabOoThI CETH.

2. [lutanue noacranuuu A ot aekTpoctaniinu C paHee MPOU3BOIMIOCH 110 OJJUHOYHOU
muand 110 kB mmunoit 100 kM npoBogamu AC-70 (Z;; = 45+j44 Om). B cBsi3u co 3HAYUTEIb-
HBIM POCTOM HArpy3Ku K MOJCTaHUUHU IposoxeHa Bropas aunus 110 kB, pabGotaromas napain-
JaenpHO ¢ nepBoit. HoBas nmunust BeimosiHeHa npoBogamu ACO-240 (Z,, = 13,1+j40,1 Owm).
Harpyska moacrannuu A paBaa S=40+j30 MB-A.

Tpebyercss ompenenuTh 3KOHOMHUYECKH IIEJIeCO00pa3HOe paclpeelieHne MOIIHOCTEH
MEXy JTMHUSMHU.

3. Ha paiionHoii nonmwkaromei mnoactanmuu 110/10 kB pabotaror mapaiienbHO JBa
TpaHnchopmaTropa MOITHOCTHIO 32 MB*A kaxprii. ConpoTuBiIeHne IByX TpaHCPOpPMAaTOpOB Z; =
0,94+j21,7 Om. HaubGonblirass Harpy3ka Ha MIMHAX BTOPUYHOTO HAIMPSKEHHUS MOJICTAHIMU CO-
craBisieT 42 MB-A (S;au6=38,6+]18,3 MB-A), a HanpspkeHHE HA MIMHAX BBICIIETO HAMPSHKCHUS
paBHo 103 kB. B pexxuMe HauMeHBIIMX Harpy30K MOIIHOCTh M HaIlpsDKEHHUE Ha BBICIICH CTO-
poHe coorBeTCcTBeHHO paBHbI 18 MB'A (Syy=16,5+j6,3 MB-A) u 108,5 kB.

Tpebyercs mogoOpars k03P GUIMEHTH TpaHCPOopMAIUU TpaHCPOPMATOPOB, OOECIeUnBa-
IOIUE BCTPEUHOE PETYIMPOBAHHUE HAMPSDKEHUS HA IIWHAX BTOPUYIHOTO HAMPSHKEHUS IOJICTaH-
MU B peXXHMax HaMOONbIINX U HAUMEHBIINX HArpy3o0K.

Tpancdopmaropsr umerot PITH B mpepenax 115+9%1,78%/10,5 xB.

4. PaifoHHast MOHU3UTEIIbHAS TTOJICTAHIUS CBSI3aHa C IICHTPOM IMUTAHUS OJHOIICITTHON JIMHHY-
eit Hanpspkerrem 110 kB (Z, = 21+j34 Owm). PacuetHas HauOosibllas Harpys3ka IOACTaHIIUH
S=22+j20 MB-A. Tlo ycnoBusiM paboThl OTPEOUTENCH TOTEPH HAMPSHKCHUS B JIMHUU TIPU ITOM
Harpy3Ke He JIOJDKHBI ObITh Oosee 6%. [l cCHIbKeHUs MoTeph HANpsHKEHUS B Kaxayto (asy nu-
HUH TIPEAIOJNIAraeTCsl TOCIEI0BaTeIbHO BKIIOUUTH OJHO(A3HBIE CTAaHAAPTHHIE KOHIACHCATOPHI
KC2A-0,66-40 momHuocTthio 40 kBap, HanpsbkeHueM 0,66 kB.

Tpebyercst onpenenuTh HEOOXOAUMOE YHCIO KOH/IEHCATOPOB, HOMHHAIBHOE HANPSHKEHHE
Y YCTAHOBJIEHHYIO MOIITHOCTH OaTapen KOHAEHCATOPOB.

5. INonusurensuele noacraniuu A, B u C nuratorcst ot anekrpoctaniun IC KOJIbIEBON
cetpio 110 kB, BemonaHerHON mpoBoamu Mapku AC-185 Rg = 0,17 Om/km, Xp = 0,41 Om/km.
JUTMHBI Y4acTKOB CETH B KMJIOMETpax, Harpy3ku nojctanuuii (MB-A) yka3zaHbl Ha cXeMe CeTH.
Hampsokenue Ha mmHax craniuu JC noaaepkuBaercs paBHbIM 115 kB.

Tpebyercs HailTu pacnpeseneHre MOLTHOCTEH B CETH U HANPsDKEHUE B y3J1ax.
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2.3 O0pa3en IK3aMeHAIIHOHHOTO OuJIeTa

MMHUCTEPCTBO CEJILCKOI'O XO35IMCTBA POCCUNCKOM ®EJIEPAIINNA
JIEITAPTAMEHT HAYYHO-TEXHOJIOI' MYECKOM ITOJIMTUKU U OBPA3OBAHUS
OENEPAJIbBHOE 'OCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE
YUPEXJIEHUWE BBICHIEI'O ObPA3OBAHUA
«JOHCKOM 'OCYJIAPCTBEHHbBIN ATPAPHBIIT YHUBEPCUTET»
A30BO-YEPHOMOPCKMI1 MHXXEHEPHBIM MHCTUTYT ®I'BOY BO Jlonckoii FTAY
KA®OEJIPA:DOUT
HanpaBnenue noaroToBKu:

13.03.02 — DnexTpo3HepreTrKa U TEII0IHEPTeTHKA YTBepkKIeHO Ha 3aCeTaHUH
JucuunimHa: kadenpet D u T
Kypc  Cemectp MpPOTOKOA Ne  OT « » 20 r.

O6yuenue: OuHoe
DK3AMEHAIIMOHHBIN BUJIET Nel

1. TeopeTrueckuii Bopoc.
2. Teopetnueckuii BOmpoc.
3. 3agaua.

3aB.kadenpoit /3abponuna O.b/ Dx3amenarop /KoG3ucrtsrit O.B./
(monmuce) (®.1.0.) (monmuce) (®.1.0.)

3 METOAUYECKHUE MATEPHUAJIbI, ONNPEAEJAIOIIUE IMMPOLEALYPbI
OIIEHUBAHMSA 3HAHUM, YMEHUI, HABBIKOB U OIIBITA AEATEJIBHOCTH,
XAPAKTEPU3YIOIIUX OTAIIBI ®OPMUPOBAHUSA KOMIIETEHLIUU

1. TlonosxeHue 0 TEKyIIeM KOHTPOJIE U TPOMEKYTOUHOM aTTeCTalluy 00y4YaroUXCsl, OCBaU-
BaroIMX 0Opa3zoBaTellbHbIE MPOrpaMMbl BBICIIET0 OOpa3oBaHUS — MpPOrpaMMbl OakanaBpHaTta,
NpOrpaMMEbI clienuanuTeTa, mporpamMmmsl Maructpatypsl CMK-11-02.01-04-21 / pa3pa6. T.A. Jla-
muHa. — 3epHorpaxa: AsoBo-UepHoMopckuil nHkeHepHbI MHCTUTYT PI'BOY BO JloHckon
'AY,2021.-15c.

2. ITonoxxeHue o MPOBEICHUH TEKYIIET0 KOHTPOJIS M MPOMEXYTOUHON aTTecTaluu odyda-
IOIIUXCS C IPUMEHEHHEM JIEKTPOHHOTO OOYUYEHWsI, TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHO-
JIOTMH B YCIOBHSAX YCHJICHMS CaHHUTapHO-3IHaeMHoiornyeckux meponpusatuii. CMK-11-02.01-
02-23 / pazpab. T.A. Jlammna. — 3epHOrpan: A30Bo-UepHOMOPCKUI HH)KEHEPHBIH WHCTUTYT
®dI'bOY BO Jlonckoit 'AY, 2023. -8 c.

3. Pabouas nporpamma auctmiuimasl b1.B.JIB.04.02 «OnepatnBHOE yrpaBieHHE B dJICK-
TposHepreTuke» / pazpad. O.B. KobO3ucteiii — 3epHorpazn: A30Bo-UepHOMOPCKUI MHKEHEPHBIH
uHctutyT ®I'BOY BO Jlouckoii 'AY, 2024. — 26 c.




