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ITACITIOPT ®OHJA OHEHOYHbIX CPEACTB

aucuumimabl b1.B.JIB.03.01 «YnpaBnenue pexxumMaMu SJIEKTPOIHEPTETHUCCKUX CHCTEM)

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 KOMITCTCHIIMH, ONMHUCAHUE
[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 MerTouyecKknue MaTepHabl, OTpe-
MK-8.3 JENIAIOIINE TPOLEAYPHl OLECHHBA-
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 OLeHUBAHUSA CPOPMHUPOBAHHOCTH KOMIIETEHIIHIA
ChopMupoBaHHOCTb KOMIETEHIMH IO AMCLUUILUIMHE OLIEHUBAETCs MO 4-0alIbHOMN IIKajle: «OTINYHO», «XOPOILOY», «yIOBIETBOPUTEILHOY, «HE-
YIIOBJIETBOPUTEIBHOY.

1.2 Onucanue noka3arejieil U KpUTepueB olleHNBAHUS C(POPMHPOBAHHOCTH KOMIETEHUMI M0 TUCHMILINHE, 00ecneYnBalolIue 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 OCHOBHbIC pexu-|DparmeHtapHble 3HaHMsA oc-|Hemonusle 3HaHus ocHOB-| ChopmupoBanHble, HO co-|CdopMupoBaHHEIlE U CH-
(ITK-4.3,  |Mp1  paGOTEI  CHCTEM |HOBHBIX PEXKHMMOB PabOTHI CH- | HBIX PEXKHMOB PaGOTHI CH- | IepiKallliie OTAeIbHbIE IPODE- | CTeMATHICCKHE 3HAHHS OC-
[1K-4.4, ANEKTPOCHAOKEHUS, cTeM AIIEKTPOCHAOKEHHS, | CTEM  JJIEKTPOCHAOKEHMUS, | Il 3HAHMST OCHOBHBIX PEXH-|HOBHBIX PEKUMOB Pa0OTHI
TK-4.5) 3JIEKTPOIHEPTeTHYIE- JNEKTPOIHEPTETHYECKUX  CH- | JIEKTPOIHEPTETHYESCKUX | MOB Pa0OTBI CUCTEM JJIEKTPO-|CHCTEM 3JIEKTPOCHAOKEHHUS,
CKUX CHCTEM U CeTEeH,|CTeM U CeTeHl, IEKTPOoOOpY-|CUCTEM U CETeH, 3JIEKTPO-|CHAOKEHMS, JJIEKTPO3HEpre-|3eKTPOIHEPreTHIECKUX
ANEKTPOOOOPYIOBAHHUS | 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 HOJICTAHIIUHU CyTCTBHUE 3HAHUHU Ui TPUYECKUX CTAaHLUUA W TMOJ-|CKUX CTaHUMH U MOJCTaH-
CTaHIIUHN TUH
YMETh OMNpENeNsTh JKC- | PparMeHTapHOoe 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[CHUBATH | ONPEENATh OSKCIIEPUMEH-|JIbl YMEHHUE OINpPENEIATh 3KC-|IKCIEPUMEHTAIBHO,  pac-
BU3yaIbHO HW(WJIM) TI0|BU3yadbHO H(WJIM) TIO CIpa- | TaabHO, paccUuTHIBAT, | IEPUMEHTAIFHO,  PACCUWTHI- | CIUTHIBATh, OIEHUBATH BH-
CIIPaBOYHHMKAM U TI0 TH-|BOYHHKAM H IO TUIOBOHN MPO- | OIEHUBATH BH3YaJIbHO |BaTh, OIEHUBATh BH3YaJbHO |3yaIbHO H(WJIHM) TIO CIpa-
MOBOM TPOEKTHOW ¥ |E€KTHOW W HOPMAaTUBHOM MdO-|M(WJIM) O CIPAaBOYHUKAM |HM(WJIM) 1O CHPAaBOYHMKAM W |BOYHHKAM M TI0 THUIIOBOH
HOpMaTHUBHOMN JIOKY- | KYMEHTAallUd PEKUMBI PaOOTHI |M MO THUIIOBOM MPOEKTHOM |10 THUIOBOM NPOEKTHOW U |MPOEKTHOW M HOPMAaTHBHOU
MEHTAllMd PEXUMBI pa-|CHCTEM  BJIEKTPOCHAOXKEHWUS, |1 HOPMAaTUBHOW TOKYMEH-| HOPMATHBHON JOKYMEHTAIIWH | JOKYMEHTAIINHA PEKUMBI pa-
OOTBI CHUCTEM D3JEKTPO- |3NEKTPOIHEPTETHYCCKUX  CHU-|TAllMM PEKUMBI  paboThl | peKUMBI ~ pabOTBl  CHUCTEM |OOTBI CHCTEM BJIEKTPOCHAO-
cHaOKeHusl, CTEM H CETEH, CUCTEM ANEKTPOCHAOKEHMS, KEHMS,
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AIEKTPOdHEPTeTHYC-
CKMX CHCTEM M CeTEH,
3NEKTPOOOOPYAOBAHHUS
JNEKTPUYECKUX  CTaH-
[IAI U IOICTAHIINHI

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

AIEKTPOCHAOKCHHUS, DJICK-
TPOIHEPTCTHUCCKUX  CH-
CTEM M CETEH, JJIEKTPO-
000pyIOBaHHsI dJIEKTpHYE-
CKHMX CTaHIIMH W 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,
AIIEKTPOOOOPYIOBAHUS
JNEKTPHYECKUX  CTaH-
A U HOJCTAHIINHI

®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 BIIaJICHNE
HaBBIKAMH pacueTa OCHOB-
HBIX PEXHUMOB pabOTHI CH-
CTEM 3JICKTPOCHAOXKEHUS,
ANEKTPOIHEPTETHIECKUX
CHUCTEM M CETEU, 3JIEKTPO-
000pyIOBaHUs DIICKTPUYC-
CKMX CTaHUMU 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

VYenemHnoe U cucreMarnye-
CKO€ BJIAQJICHUC 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 HOPMAaTHBHBIC
mapamMeTpbl U PEKUMBI
CHUCTEM  3JEKTPOCHAO-
JKEHUS, DIEKTPOIHEpre-
THUYECKUX CUCTEM H Ce-

TeH, TIOACTAaHIIMH |
pacrpeneauTeNbHbIX
YCTPOMCTB, IpaBwiIa

TEXHOJOTMYECKOU JTHC-
UUIUTMHBL OpU 3KCIUTya-
TallMu CUCTEM 3JIEKTPO-
cHaOKEeHMS

@parMeHTapHble 3HAHUS HOP-
MAaTHBHBIX TapamMeTpoB W pe-
JKUMOB CHCTEM JIIEKTPOCHA0-
JKEHUA, DJIEKTPOIHEpreTHye-
CKMX CHCTEM H CeTel, moi-
CTaHUMH U pacrnpeaciuTelb-
HBIX YCTPOMCTB, IpaBUJIa TEX-
HOJOTMYECKON  JUCIUIUIMHBI
MpH  JKCIUTyaTallil  CHCTEM
anextpocHabxkenusa / OTcyT-
CTBUE 3HAHUU

Henosnuble 3HaHusa HOpMa-
TUBHBIX NapaMETPOB U pe-
)KUMOB CHCTEM 3JIEKTPO-
CcHaOXKEHUS, DIIEKTPOIHEP-
FETUYECKUX CUCTEM M Ce-
TeW, MOACTaHLMUA U pac-
MpeAeIUTENbHBIX
YCTPOMCTB, TpaBUiia TEX-
HOJOTHMYECKOM IUCITUTIIN-
HBI TIPU IKCIUTyaTaluu CH-
CTEM DJIEKTPOCHAOKCHIS

CdhopmupoBaHHble, HO CO-
JIepIKallue OTJeNbHbIC Mpoode-
JBI 3HAHWS HOPMATHBHBIX Ta-
pPaMETpOB U PEKHUMOB CHUCTEM
3NIEKTPOCHAOKEHHUS, SJICKTPO-
SHEPTEeTHYECKUX CHUCTEM H Ce-
Tel, IOJICTAaHUUN U pacIpene-
JUTEIBHBIX YCTPOMCTB, Ipa-
BHJIAa TEXHOJIOTMYECKOU JHC-
UUIUTHHBL TIPA  KCIDTyaTalliH
CHCTEM DIICKTPOCHAOKCHUS

ChopmupoBaHHbIE W  CH-
CTEeMaTHYECKUE 3HAHUSA
HOPMaTHUBHBIX TapaMeTPOB
U PEXKUMOB CHCTEM DIICK-
TPOCHAOXKEHHsSI,  JJIEKTPO-
SHEPTeTHYECKUX CUCTEM U
ceTed, MOACTAaHLMM U pac-
MIPEIEIUTENbHBIX
YCTPOMCTB, NpaBHJIa TEXHO-
JIOTUYECKON  TUCITUILTAHBI
MIpH IKCIUTyaTallid CHCTEM
3JIEKTPOCHA0KECHUS

yMeThb  O0ecrleuuBaTh
3a/laHHbIC MapaMeTPhl U
PSKHMBI CHCTEM DJICK-
TpOCHAOXXEHUs,  DIeK-
TPOIHEPTETHYECKUX CH-
CTEM U CeTeH, MOJCTaH-
Ui 1

dparMeHTapHOE yMEHHE
obecrieynBaTh 3aJaHHBIC Ta-
paMETpel U PEXUMBI CUCTEM
3JIEKTPOCHA0KEHHUS, DJIEKTPO-
OHEPreTHUYECKUX CHCTEM U Ce-
TeW, MOJICTaHIIUI U pacrpese-
JIUTENBHBIX YCTPOUCTB,

B wenom ycnemHoe, HO He
CHCTEMAaTHYeCKOe  YMEHUE
obecrnieuuBaTh  3aJaHHbBIC
rapaMeTpsl U PEeXUMBI CH-
CTeM 3JIEKTPOCHAOXKEHUS,
DIIEKTPOIHEPTETHICCKUX
CHCTEM M CETCH,

B uenom ycmemnoe, HO co-
JieprKaliee OTAeIbHbIE Mpoode-
7Bl yMeHHe oOecrednBath 3a-
JIaHHbBIE T1apaMeTpbl U PEXKU-
MBI CHCTEM 3JIEKTpOCHaOke-
HHS, 3JICKTPOIHEPTCTHICCKIX
CHCTEM M CETEH, MOACTaHIIHI

VcnemHoe B cucreMaTaye-
CKOE yMeHHE 00ecredrnBaTh
3aJlaHHbIC MapaMeTphl U pe-
KUMbI CUCTEM 3HeKTpO-
CHaOXEHUS, DIIEKTPOIHEP-
TeTUYECKUX CHCTEM M CETEH,
MOICTAaHIINI 1
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pacrpenenuTeabHbIX
YCTPOMCTB, TEXHOJOIHU-
YEeCKyI0  JUCIMIUIHHY
Opy SKCIUTyaTalld CH-
CTeM  2JIeKTpocHabKe-
HUS

TEXHOJIOTHUYECKYIO TUCLUILIN-
HY IPHU 3KCIUTyaTallul CUCTEM
anektpocHaOkeHust / OTCyT-
CTBHUE YMEHUM

MOJCTAaHIIMA M pacrpese-
JIUTENbHBIX YCTPOKCTB,
TEXHOJIOTMUYECKYIO JUCLH-
IUIMHY TIpH 3KCILTyaTaluu
CHCTEM  DJIEKTpOCHAOXKe-
HUS

u pacIpeneuTeTbHBIX
YCTPOUCTB, TEXHOJOTHIECKYIO
JUCHUIUTAHY TIPH JKCIUTyaTa-
MU CUCTEM 3JIEKTPOCHaOMke-
HHUS

pacIpenenuTeabHbIX
YCTPOHCTB,  TEXHOJOTHYe-
CKyI0 JUCHMIUIMHY IIpH
JKCILTyaTaluu CUCTEM
3JIEKTPOCHA0KCHHS

BJIaACTh HaBBbIKaAMHU
obecrieyeHusT 3a1aHHBIX
napamMeTpoB U PEKUMOB
CHUCTEM  3JICKTPOCHAO-
JKEHUsI, DIICKTPOdHEpre-
THYECKUX CHCTEM U Ce-
TeH, TIOACTAaHIIMH U
pacupeneauTeNbHbIX
YCTPOMCTB, TEXHOJOIHU-
YECKYI0  JMCIUILTUHY
IIpU JKCIUIyaTallUd CH-
CTeM  DJIEKTpOCHa0Xe-
HUS

®parMeHTapHOE BJIaJICHUE
HaBbIKAMH OOCCIICUCHUS 3a-
JAHHBIX MapaMETPOB U PEKU-
MOB CHCTEM DBJIEKTPOCHa0XKe-
HUS, DIIEKTPOIHEPTETUUCCKUX
CHCTEM M CeTeH, ITOJICTAaHITUH
u pacrpeaeauTenbHbIX
YCTPOMCTB, TEXHOJIOIMYECKYIO
JUCUUIUIMHY MpU SKCIUTyaTa-
MU CHUCTEM OJIIEKTPOCHAOXe-
Hus / OTCYyTCTBHE HABBIKOB

B nenom ycneuiHoe, HO He
CHUCTEMAaTHYEeCKOe BJIaJICHHE
HaBBIKAMHM  OOCCIICUCHHS
3aJaHHBIX IIApaMETPOB H
PSKHMOB CHCTEM DJICKTPO-
cHaOKEHUS, DIIEKTPOIHEP-
TeTHYECKUX CUCTEM H ce-
Te€, TOACTAaHIIMA U pac-
MIPEeIeTUTETHHBIX
YCTPOMCTB, TEXHOJOTHYE-
CKyI0 IUCLUIUINHY IIpH
IKCIUTyaTalluu CHCTEM
AJIEKTPOCHAOKEHUS

B nenom ycnemHoe, HO co-
MIPOBOXKJAIOIIECECS  OTHENb-
HBIMH OIMUOKaMH BIIaJCHHE
HaBBIKAMH OOCCIICUCHHS 3a-
JIAHHBIX MApPaMETPOB M PEIKU-
MOB CHCTEM 3IIEKTpOCHaOkKe-
HUS, DIIEKTPOIHEPTeTHUECKUX
CHCTEM H CETCH, MOACTaHIIMI
u pachpeneuTeNbHBIX
YCTPOMCTB, TEXHOJIIOTUIECKYIO
JUCIMILTUHY TIPH JKCILIyaTa-
UM CUCTEM 3JICKTpOCHabXe-
HUS

YcnemHoe U cucteMaTuue-
CKO€ BJIaJCHUEC HaBbIKaMHN
obOecrieucHUs 3aJaHHBIX ITa-
PaMETpOB U PEKUMOB CH-
CTeM  3JEKTpOCHAOXKEHHs,
ANEKTPOIHEPTETHIECKUX
CHCTEM M CeTeH, IMOoACTaH-
IUH U pacHpelerIuTeNbHbIX
YCTPOHCTB,  TEXHOJOTHYe-
CKYyI0 JTUCIWIUTUHY TIPpH
SKCIUTyaTaIluu CHUCTEM
3IEKTPOCHAOKECHUS

TIK-8
(TIIK-8.1,
TIK-8.2, TIK-
8.3)

3HATh OCHOBBI IKCILTya-
TauM  TpaHchopMarop-
HBIX TOJCTAHIMA U pac-
NPECTUTEbHBIX  ITYHK-
TOB

®dparMeHTapHbIe 3HAHUS OC-
HOB OJKCIUTyaTalu TpaHchop-
MAaTOPHBIX TIOJICTAHIIMA M pac-
NPECTUTEIbHBIX ~ ITyHKTOB  /
OrtcyTcTBHUE 3HAHUH

HermosnHble 3HaHHS OCHOB
3KCIUTyaTalliy TpaHcgopma-
TOPHBIX TOJCTAHIMA U pac-
HPEICIUTEIbHBIX ITYHKTOB

CdopmupoBanHble, HO CO-
JepyKaliye oTAeIbHbIe mpobe-
Jbl 3HAHUS OCHOB OKCIUTyara-
MK TpaHC(HOPMATOPHBIX MO~
CTaHLMI U paclpeAeIUTENbHbIX
ITyHKTOB

CdhopmupoBanHble W CH-
CTeMaTH4YeCKHe 3HaHUS OcC-
HOB OKCIUTyaTallud TpaHC-
(hopMaTOpHBIX MOJACTAHLIMHA U
pacrnpenenuTenbHbIX TyHKTOB

yMeTh  pa3padaThiBaTh
MEpONpHUATUA MO MO-
BBIIIEHUIO HAJIEKHOCTH
paboThl 31EKTPOOOOPY-
JIoOBaHUS  TpaHchopMma-
TOPHBIX TIOACTAHIMA W
pacrpeneTeIbHBIX

ITYHKTOB

®parMeHTapHOE YMEHHE pa3-
pabaTbIBaTh MEpOIPHATHUS IO
MOBBIIIICHUIO HAJEKHOCTH pa-
0OTBl  ANEKTPOOOOPYAOBAHMS
TpaHc(OPMATOPHBIX ~ TOJICTaH-
IMA W pachpenenuTenbHBIX
nyHkToB / OTCYTCTBHE YMEHUM

B wenom ycnemHoe, HO He
CHCTEMaTH4YeCKoe  YMEHHUE
paspabaTsiBaTh MEPONPHUs-
TAS 1O  TOBBINICHUIO
HaJCKHOCTU PabOTHI 3JIEK-
TPOOOOPYMOBAHMS  TpPaHC-
(hOpMaTOPHBIX TOACTAHIIAI
" pacnpeenuTenbHBIX

MyHKTOB

B uenom ycnmemnoe, HO co-
JieprKaliee OTAeIbHbIE Mpoode-
JBI yMEHHE pa3pabaThIBaTh
MEPOTIPHUSITHS MO MOBBIIICHHUIO
HAJCKHOCTH PabOTHI  DIICK-
TPOOOOPYIOBAaHUS  TpaHCHOp-
MaTOpHBIX TOJCTaHIIMA W pac-
MPEICTUTEBHBIX ITYHKTOB

YcnemHoe U cucteMaruie-
CKOE€ YyMEHue paszpalaTbl-
BaTb MEPONPUATUA IO IIO-
BBILICHUIO HAJECKHOCTH pa-
00TBl  3JEKTPOOOOPYHOBA-
HUSA TpaHchopMaTOPHBIX
MOACTAaHLIMI W Ppaclpeneiy-
TEJIBHBIX ITyHKTOB
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BJIaJICTh HABBIKAMU DKC-
TUTyaTaly TpaHcgopma-
TOPHBIX TIOACTAHIIMA W
pacrpeeUTeNbHBIX
MYHKTOB

®parmMeHTapHOe BJIaJICHHE
HaBBIKAMH AKCIUTyaTaIiu
TpaHc(OpMATOPHBIX  ITOJCTAH-
UMl W pachpelneuTeNbHbIX
nyHkToB / OTCYTCTBHE HaBBI-
KOB

B nenmom ycneuiHoe, HO He
CHUCTEMAaTUYECKOE BJIaJICHUE
HaBBIKAMHM  DKCIUTyaTaIldd
TpaHchopMaTOPHBIX  TIOX-
CTaHLIMI U PaclpeAeIUTENb-
HBIX ITYHKTOB

B nenom ycnemHoe, HO co-
MPOBOXKJAOLIIEECS OTJICNIb-
HBIMH OIIMOKaMM BJIaJ€HUE
HaBBIKAMH SKCILTyaTaly
TpaHC(HOPMATOPHBIX ~ TOACTAH-
M M paclpeieIuTeNIbHbIX

ITYHKTOB

YcnemHoe U cucremMaTuye-
CKO€ BJAJICHHE HAaBBHIKAMU
SKCILTyaTal|y  TpaHchopma-
TOPHBIX TIOJACTAHIIMA U pac-
MpEACINTEIIbHBIX ITYHKTOB

TIK-9
(IIK-9.2,
T1K-9.3)

3HAaTh OCHOBBI JKCILTya-
Taluuy KaOelIbHBIX U BO3-
OYIIHBIX JIMHUM — 3JIEK-

@parMeHTapHble 3HAHUS OC-
HOB DKCIUTyaTallud KaOeIbHBIX
W BO3IYIIHBIX JIMHAA IIEKTPO-

Henonuele 3HaHUS OCHOB
AKCIUTyaTalliy KaOeIbHBIX U
BO3IYUIHBIX JIMHUM 3JIeK-

CdopmupoBanHble, HO CO-
JieprKallue OTIeNbHbIC Mpoode-
Jbl 3HAHWS OCHOB OKCILTyara-

CdopmupoBanHblE W  CH-
CTeMaTHUYECKHe 3HaHUs OC-
HOB OKCIUTyaTalyy KaOeib-

Tponepeaayn nepenaun / OTCyTCTBHE 3Ha-|Tpomepenadn M KaOeITbHBIX M BO3MYIIHBIX |[HBIX W BO3MYIIHBIX JIFHHUA
HUN JIMHUAM 3JIEKTPOIIEpeaayn 3JIEKTpoIepeaaun
yMeTh  pa3pabareiBaTh| DparmMeHTapHOe yMeHHe pas-|B menmom ycnemHoe, HO He|B memom ycmemHoe, HO co-|YcmeumrHoe M cucTeMaThye-

MEpONpUATUA ISl CO-
KpalleHusl Mepuoaa OT-
KJTFOYEHHUS JTUHUHN dJIeK-
Tpornepenauu

palaTbIBaTh MEPONPUSATHS LIS
COKpAILleHHUs TIepHOAa OTKIIO-
YEHHUs JIMHUK BJIEKTporepeaa-
yn / OTCyTCTBHE YMEHUH

CHCTEMaTH4YeCKoe  YMEHHUE
paspabaTeIBaTh MEPOIpUs-
TUS JUISL COKpAIEHHUs Tie-
pHOAa OTKJIIOYCHUS JIMHUH
3JIeKTponepeaun

Jeprkaliee OoTHeNIbHbIE mpole-
Jbl  yMEHUE pa3pabaThIBaTh
MEPONPUATUS JI1 COKpaIllle-
HUSlL TEpHoAa  OTKIIHOYEHHS
JIMHUH 3JIEeKTpoIepeiadn

CKOE€ YyMEHue paszpalaTbl-
BaTh MEPOIPHUATHUS AJISI CO-
KpalleHusl Neprosia OTKIIIO-
YeHUsl JTUHUK 3JIEeKTporiepe-
Jauu

BIaJeTh HABBIKAMM I10-
HCKa TOBPEXKJICHUN Ka-
OeNBHBIX W BO3MYIIHBIX
JIMHUM 3NIeKTponepeaayn

®parMeHTapHOe BJIaJICHUE
HaBBIKAMH TIOHMICKa TMOBPEXKe-
HUHM KaOeNbHBIX M BO3IYILIHBIX
MHUHR snexTponepenaun / OT-
CyTCTBHE HaBBIKOB

B nenom ycneuiHoe, HO He
CHCTEMaTHYECKOE BIIaJICHNE
HaBBIKAMM TIOMCKAa IOBpE-
KICHUN KaOeNbHBIX W BO3-
JYUIHBIX JIMTHUM 3JIEKTpoIle-
penaun

B nenom ycnemHoe, HO co-
IIPOBOXIAKOLIEECS  OTHAEIb-
HBIMH OIMUOKaMH BIIaJIeHUE
HaBbIKAMH TOMCKa MOBPEXKE-
HUN KaOeJbHBIX M BO3MYIIHBIX
JIMHUM 3NIeKTponepeaadn

VYcmeniHoe U cucTeMaTHye-
CKO€ BJIaJC€HUEC HaBbIKaMHN
MOWICKa TTOBPEXICHUN Ka-
OCNBHBIX M BO3MYIIHBIX JIH-
HUH 3JIeKTponepenadu




1.3 Onucanue MWKAJIbI OLEHUBAHUS 0CBOEHUSI JUCUUILIMHBI B opMe IK3aMeHa

OcBocHHE QUCIMILTUHBI OlIEHUBaeTCs B popme dk3amMena 1o 4-0ayuibHOM mIKajie: «OTiIud-
HOY», «XOPOIIOY», «YJAOBICTBOPUTEIBHOY, KHEYIOBICTBOPUTEIEHOY.

1.4 Onucanue noka3areJsieii 1 KpUTEpHeB OllEHHBAHUS KOMIIeTeHIHii

AUCHHUIIIMHBI B (])opMe IK3aMCHa

Onenka

Kpurepun

OTIIMYHO

OTBCTHI Ha BOIIPOCHI YCTKHUC, 000CHOBaHHBIE U IMOJIHBIC, MPOABJICHA
FOTOBHOCTb K JHUCKYCCHH, CTYACHT JEMOHCTPHUPYET BBICOKHIM
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 MNPEUMYIICCTBEHHO MpaBUJIbHBIC, HO
HEJAOCTAaTOYHO  YETKHE, CTYIEHT CIHOCOOEH  CaMOCTOSITEIILHO
BOCIIPOU3BOJUTH U IPUMEHATh COOTBETCTBYIOIINE 3HAHUS, YMEHHS U
HaBBIKA JUISl PELICHUS TUIIOBBIX 3aJad JAUCUUIUIAHBL, MOXET
BBITIOJIHAITh TIOMCK W HCIIOJIb30BaHWE HOBOW WHMOpManuu it
BBITIOJIHCHHS HOBBIX MNMPOGECCHOHANBHBIX JCHCTBHH HAa OCHOBE
MHOJIHOCTBIO OCBOCHHBIX 3HAHWUH, YMEHHI u HaBBIKOB
COOTBETCTBYIOLIMX KOMIETEHIIHI

Y 10BIIETBOPUTEIBLHO

OTBETHI Ha BOIIPOCHI HE IIOJIHBIE, HA HEKOTOPHIE OTBET HE IOJIYYEH,
3HaHUS, YMEHHS, HaBBIKH c(OpMHUpOBaHBl Ha 0a30BOM YpPOBHE,
CTYJEHTbl YaCTUYHO, C IIOMOIIbIO H3BHE (Hampumep, ¢
HCIIOJIb30BAHUEM HABOALIMX BOIPOCOB, AaCCOLUMATHUBHOIO psaa
NOHATMM W T.J.) MOTYT BOCIPOHM3BOAUTH U  MPUMEHSATH
COOTBETCTBYIOIINE 3HAHUS, YMEHUS, HABBIKH

HeynosnersopurensHo

Ha OOJIBIIYIO YacTh BOIIPOCOB OTBETHI HE OBLIN MOJYYEHBI, THOO OHU
MOKa3aJId TOJIHY0 HEKOMIIETEHTHOCTh CTYACHTAa B MaTepuaye Iuc-
[UIUIMHBI, CTYJAEHT HE CIOCOOEH CaMOCTOSITENIbHO, 0e3 IMOMOIIU
W3BHE, BOCIPOW3BOAUTH U MPUMEHSTh 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 OBPA3OBATEJIbHOM

IMPOI'PAMMBbI

2.1 Bonpocsl K 3K3aMeHy

Konpl nn-

No JTUKaTOPOB

BO- Bomnpocst AlocTIDRE:

mpoca A
KOMITETEH-
§E150%1

1 2 3

1 | OOume TpeOOBaHMS K pacyeTy YCTAaHOBMBIIUXCS M TepexomHblx pexumon | [1K-4.3
AJIEKTPOIHEPTETUICCKIX CHCTEM U CETEH. I1K-4.4

2 | CocraBiieHre ypaBHEHUH YCTaHOBHBILIETOCS U MIEPEXOTHOTO PEKHMOB. [1K-4.5

3 | Cxewmbl 3aMeIIeHHS MIEKTPUYECKUX CHCTEM.

4 | DKBUBAJICHTUPOBAHUE JIEKTPHUUECKUX CEeTEeH.

5 | I'paduku 31neKTpUUECKUX Harpy30K.

6 | Cucrema 31eKTpocHaOXeHHUs Kak IOJICUCcTeMa 3JIeKTposHeprerudyeckoro kom- | I1K-8.1
TIeKca. I1K-8.2

7 | Ctpykrypa PAO EC Poccun Ha coBpeMeHHOM 3Tare. I1K-8.3

8 | YpoBHu wmepapxum B aBTOMATH3HPOBAHHBIX CHUCTEMaxX TEXHOJIOTHYECKOTO
(ACY TII) u nucneruepckoro ynpasnenus (ACJ/1Y) 8 PAO EC Poccun.

9 | CyObeKThl onepaTuBHO-AUCIETYEPCKOrO YIIPABIEHHsI HUYKECTOSIIIETO YPOBHSI.

10 | YmpaBienue cucteMaMu 3JEKTPOCHAOKEHHs HAa YpOBHE HPEANPHITHUS 3JIEK-
TPUYECKUX CETEH.

11 | CocraBusromue mnporecca ONepaTUBHO-AUCIETYSPCKOTO YHPABICHUS. 30HBI
JMCTIETYEPCKOI OTBETCTBEHHOCTH.

12 | TpeboBaHHs K CTPYKTYpE ONEPAaTUBHO-AUCIETYEPCKOTO NEPCOHAIA.

13 | DkcruryaTanms CUIOBBIX TpaHC(HOPMATOPOB.

14 | CexkunoHUpOBaHUE HICKTPUUECKOM CETH.

15 | Vnpasiienue pe;kuMOM HaIPsKEHUs JICKTPUYECKOM CeTH. I1K-5.1

16 | OcHOBHBIE TMOHATHS HOPMAJIBLHOIO, aBAPHIMHOrO, HocieaBapuitHoro pexkuma | I[1K-5.2
paboTHI PHEPTOCUCTEMBI. I1K-5.3

17 | HenonnodasHble peskuMbl ¥ 01HO(A3HbBIE 3aMbIKAHUS HAa 3€MITIO. IIK-5.4

18 | Opranmszanus paGoThl ONEPATHBHO-IUCIIETIEPCKOrO NepcoHana rmpu Hopmanb- | 1IK-5.5
HBIX PEKUMAaX B CUCTEME HJIEKTPOCHAOKEHHSL.

19 | Opranumzanus paboThl ONEpaTUBHO-AUCIIETYEPCKOTO MEpCcoHaia M AEKYPHBIX
pabOTHUKOB BO BpEMs aBAPMMHBIX U HE HOPMAIBHBIX PEKUMOB B CHCTEME
AJIEKTPOCHA0KEHHUSI.

20 | JIukBHIaI¥s JaBUHHBIX aBAPUUHBIX MPOIIECCOB

21 | TexHuueckue CpelcTBa, MPUMEHsEMBbIE sl yCKOopeHusi oOHapyxkenuss mect | [1K-9.2
MOBPEXXICHUS B JIEKTPHUECKUX CETSIX M COKpAIleHHs MepepbiBoB B anekTpo- | I1K-9.3
CHAa0)KEHHUH.

22 | OnpezneneHue MECT MOBPEXKICHHUS B BO3AYIIHBIX M KaOCIbHBIX JTHHUAX.

23 | JlokanmoHHbIEe MCKATEeIN MECT MOBPEKICHUSL.

24 | CeteBble yKa3aTelIu MOBPEKICHHUH.

25 | CpenctBa cbopa u obpaborku mHpopmarmu. CpeacTsa mepenavyn OnepaTHB-

HOM nH(popManuu.
26 | TenemexaHWKa U CBS3b B QJIEKTPUIECKOM CETH.
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2.2 llpuMepHbIe BAPHAHTHI IK3aMeHAIMOHHBIX 32124

1. Cxema cetu 35 kB, Mo KOTOpO# OCYIIECTBISETCS 3NIEKTPOCHA0KEHHUE TOHU3UTEIBHBIX
noactannuii A, B u C ot anexkrpoctaniuu OC, BeinmoaHeHa npoBogamu Mmapku AC-120 Ry = 0,27
Om/kMm, Xo = 0,405 Om/km. JITMHBI yY9acTKOB CETH B KWJIOMETpax, Harpy3Kd MOACTaHIMNA
(MB-A) yka3zaHbl Ha CXEMeE CETH.

Tpebyercs HaTH NOTOKOpPACHpPENEICHUE M HauOOJBIIYI0 MOTEPH0 HAIPSHKEHUS B HOP-
MaJIbHOM PEKUMe pabOoThI CETH.

2. [lutanue noacranuuu A ot aekTpoctaniinu C paHee MPOU3BOIMIOCH 110 OJJUHOYHOU
muand 110 kB gmunoit 100 kM npoBogamu AC-70 (Z, = 45+j44 Om). B cBsi3u co 3HAYUTEIb-
HBIM POCTOM HArpy3Ku K MOJCTAaHIUU MposiokeHa Bropas auHus 110 kB, pabGoraromas napasn-
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 JIMHUSMHU.

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. HaubGosnplrass Harpy3ka Ha HIMHAX BTOPUYHOTO HAIMPSDHKEHHUS MOJICTAHIMU CO-
craBisieT 42 MB'A (S;a16=38,6+]18,3 MB-A), a HanpspkeHHEe HA IMIMHAX BBICIIETO HAMPSHKCHUS
paBHo 103 kB. B pexxuMe HauMeHBIIMX Harpy30K MOIIHOCTh M HaIlpsDKEHHUE Ha BBICIICH CTO-
pote coorBeTcTBeHHO paBHbI 18 MB'A (Syy=16,5+j6,3 MB-A) u 108,5 kB.

Tpebyercs mogoOpars k03P huIEeHTs TpaHchopMalu TpaHchopMaTopoB, odbecreynBa-
IOIUE BCTPEUHOE PETYIMPOBAHHUE HAMPSDKEHUS HA IIWHAX BTOPUYIHOTO HAMPSHKEHUS IOJICTaH-
MU B peXXHMax HaMOONbIINX U HAUMEHBIINX HArpy3o0K.

Tpancdopmaropsr umeror PITH B mpexenax 115+9%1,78%/10,5 xB.

4. PaifoHHast MOHU3UTEIIbHAS TTOJICTAHIUS CBSA3aHA C IEHTPOM MUTAHUS OJTHOIICTTHOH JIMHU-
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 ITOH
Harpy3Ke He JIOJDKHBI ObITh Oosee 6%. [[s1 CHIDKEeHUs MOTeph HAMPsHKEHUS B KXy a3y mu-
HUH TIPEAIOJNIAraeTCsl TOCIEI0BaTeIbHO BKIIOUUTH OJHO(A3HBIE CTAaHAAPTHHIE KOHIACHCATOPHI
KC2A-0,66-40 momHuocTthio 40 kBap, HanpsbkeHueM 0,66 kB.

Tpebyercst onpenenuTh HEOOXOAUMOE YHCIO KOHIEHCATOPOB, HOMHHAIBHOE HAIPSDKEHHE
Y YCTAHOBJIEHHYIO MOIITHOCTh OaTapen KOH/IEHCATOPOB.

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 IK3aMeHALTMOHHOTO OnJIeTa

MMHUCTEPCTBO CEJILCKOI'O XO35IMCTBA POCCUNCKOM ®EJIEPAIINNA
JIEIIAPTAMEHT HAYYHO-TEXHOJIOI' MYECKOM ITOJIMTUKU U OBPA3OBAHUS
OENEPAJIbBHOE 'OCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE
YUPEXJIEHUWE BBICHIEI'O ObPA3OBAHUA
«JOHCKOM 'OCYJIAPCTBEHHbBIN ATPAPHBIM YHUBEPCUTET»
A30BO-YEPHOMOPCKMI1 MHXXEHEPHBIM MHCTUTYT ®I'BOY BO Jlonckoii FTAY
KA®EJ[PA:OuT
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.

HN.o. 3aB.kadeapont /Yxpaunies M.M./ Dxk3ameHaTop /KoG3ucrtsrit O.B./
(monmuce) (®.1.0.) (monmuce) (®.1.0.)

3 METOAUYECKHUE MATEPHUAJIbI, ONNPEAEJAIOIIUE IMMPOLEALYPbI
OIIEHUBAHMSA 3HAHUM, YMEHUI, HABBIKOB U OIIBITA AEATEJIBHOCTH,
XAPAKTEPU3YIOIUX DTAIIBI ®OPMHUPOBAHUA KOMIIETEHIINN

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

2. ITonoxxeHue o MPOBEICHUH TEKYIIET0 KOHTPOJIS M MPOMEXYTOUHON aTTecTaluu odyda-
IOIIUXCS C MPUMEHEHHEM JJIEKTPOHHOTO OOYUYEHUS, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTMH B YCIOBHSAX YCHUJIEHMS CaHUTapHO-3IHaeMHoiornyeckux meponpusatuii. CMK-I1-02.01-
02-23 / pazpab. T.A. Jlammna. — 3epHOrpan: A30Bo-UepHOMOPCKUI HH)KEHEPHBIH WHCTUTYT
®dI'bOY BO Jlonckoit 'AY, 2023. -8 c.

3. Pabouas mporpamma muctuminael b1.B.JIB.03.01 «YnpaBienne pexxuMamu 3JEKTPO-
sHepreTudeckux cuctem» / paspad. O.B. KoGzuctsiit — 3eprorpan: A3oBo-UepHOMOpCKUN WH-
xenepHbiii nacTuTyT ®I'BOY BO [oHCckoit 'AY, 2025. — 26 c.




