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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Kypc «BHyTpeHHue mnepeHanpssKeHUsl B DJICKTPUUYECKUX CeTSIX»  SIBIISETCS
OCHOBOM IMKJIOB CHELUAIBHBIX 3JIEKTPOTEXHUYECKUX KypCOB IO CHELUATU3ALHUU
«OnekTpuduKanysg U aBTOMaTH3alus FOPHBIX paboT».

[lesnpro mpenojaBaHusl AUCLMIUIMHBL SIBISETCS HM3y4Y€HHE YCIOBUH pabOThI
BBICOKOBOJITHOTO 00Opy/JOBaHHsS M TpeOOBaHUI K €ro U30JSLUUH, TNPUYUH
BO3HUKHOBEHHSI T'PO30BBIX MNEPEHANPSHKEHUN, KOMMYTALMOHHBIX MEpeHanpsHKeHUH,
NepeHanpsHPKeHU B pekUMe OJHO(A3HOrO 3aMbIKaHHUsSl Ha 3€MJII0 U UX BO3/EHCTBHE
Ha U30JISLIUIO BBICOKOBOJIBTHOIO 000PYI0BaHUSI.

1.2 3apauyu u3y4yeHUus AUCHUTIMHBI

B pesynbrare u3y4yeHUs ~ AUCHUIUIMHBI ~ CTYJEHTBI  O3HAKOMATCS  C
KjaccuPUKalMii BHEIIHUX UM BHYTPEHHUX T[EpPEHANpPsSIKECHUN, MpPUUYUHAMH HUX
BO3HUKHOBEHMS, HU3YYUTh METOJbl OLEHKM U IPOTHO3UPOBAHMS BHYTPEHHUX

[IEpEHANPSsUKEHUM, METOABI M yCTPOWCTBA, IPEJHA3HAYCHHBIC I OTPAaHUYCHMS
BHYTPEHHUX NEPEHANPSIKECHUMN.

1.3 IlepedyeHb NJIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJabTATAMH OCBOCHMS
o0pa3oBaTeJIbHOM IPOrpaMMBbl

Koa v HaumeHoBaHWe nHaukaTopa
OOCTKEHNS KOMMNETEeHLUN

3annaHupoBaHHble pe3ynbTaTbl 06y4YeHus No AUCUMNNuHe

IICK-10.1: criocoOHOCTHIO M TOTOBHOCTHIO C031aBAaTh M IKCILIyaTUPOBATh
JJIEKTPOTEXHUYECKHE CHCTEMBbI TOPHBIX NPeANPHUITHH, BKJIOYAOIINe B cels
KOMILJIEKTHOE 3JIEKTP000Opy/10BaHKe 3aKPbITOI0 M PYAHMYHOI0 HCTIOJTHEHNS,
JJIEKTPHYECKHeE CeTH OTKPBITHIX U NMOA3EMHBIX FTOPHBIX M TOPHO-CTPOMTEJIBHBIX
padoT, B TOM 4McJje B YCJIOBUAX YPe3BbIYAHBIX CUTYAIUH

[ICK-10.1: cnoco6HOCTBIO U
TOTOBHOCTBIO CO3/1aBaTh U
9KCIUTYy aTHPOBATh
EKTPOTEXHUUECKUE CUCTEMbI
TOPHBIX NIPEANPUATHH,
BKJIIOYArOIIME B ce0s
KOMILJIEKTHOE
3NIEKTPOOOOpYI0BaHHE
3aKPBITOTO U PYAHUIHOTO
UCTIOJIHEHUS], AIEKTPUUYECKHE
CETH OTKPBITHIX H MOJI3EMHBIX
TOPHBIX ¥ TOPHO-CTPOUTEIBHBIX
paboT, B TOM YHCIIE B yCIOBUAX
Ype3BbIUAiHBIX CUTYalUN

Buasl ariekTpruecKon H30JISLHAH, UCIIONIB3YEMOM B
IEKTPOTEXHUYECKUX CUCTEMAX TOPHBIX IPEANPUATUN U
OCHOBHBIE (DAKTOPBI BO3/IEHCTBYIOIINE Ha
3NIEKTPOOOOPYI0BAHHUE 3aKPHITOTO U PyIHUYHOTO
HCIIOJTHEHUS IIEKTPUYECKUX CETEH OTKPBITTHIX,
MIOJI3EMHBIX, TOPHBIX U TOPHO-CTPOUTENBHBIX paloT.
DJEeKTpUYECKUE XapaKTEPUCTUKY BHYTPEHHEN
W30JISILUM, TPUUUHBI CTAPEHUS U30JIALUN U METObI
WCIIBITAHUSI U30JIALIMM, UCIIONb3YEMOH B
AIEKTPOTEXHUUECKUX CUCTEMAX TOPHBIX NPEANIPUATHH,
BKJIIOUAIOIINX B ce0s1 KOMIUIEKTHOE
3NIEKTPOOOOPYIOBAHHUE 3aKPHITOTO U PyIHUYHOTO
HCIIOJIHEHUS, DJIEKTPUYECKHUE CETH OTKPBITBIX U
MIOJI3€MHBIX TOPHBIX paloT.

Knaccudukanuio BHyTpeHHUX NepEeHIApSIKCHUN U
IIPUYMHBI UX BO3HUKHOBEHHMSI, METOJIbl OLICHKU U
IIPOTHO3UPOBAHNS BHYTPEHHUI IIEPEHANPSKEHNUN U
METO/Ibl ¥ YCTPOUCTBA UX 3(PPEKTUBHOIO OrpaHNYEHUS B
AIEKTPOTEXHUYECKUX CUCTEMAX TOPHBIX IPEANPUATHN,
BKJIFOYAIOIIUX B c€0s KOMIUIEKTHOE
3MEKTPOOOOPYIOBAHHUE 3aKPBITOTO U Py IHHYHOTO
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WCTIOJTHEHUS, DJICKTPUUYECKUE CETH OTKPBITHIX U
MOA3EMHBIX TOPHBIX PaldoT.

OmnpenensiTe BUJ YEKTPUUECKON 30N,
HCIIOJIb3YEMOM B AIEKTPOTEXHUIECCKIX CUCTEMAX
TOPHBIX MPEANPUATHI U OCHOBHBIE (PAKTOPHI
BO3JICHCTBYIOIINE HA IIEKTPOOOOPYI0BAHUE 3aKPHITOTO
Y PYAHHUYHOTO UCTIOTHEHUS SJIEKTPHUUECKUX CeTel
OTKPBITTHIX, TTOJI3EMHBIX, TOPHBIX U TOPHO-
CTPOUTENBHBIX PaboOT.

OnpenensiTh AMEKTPUICCKUE XAPAKTCPUCTUKN
BHYTpPEHHEH M30JSIUHN U IPUYUHBI €€ CTapeHHs,
MPUMEHSITh METOJIBI JIJIsl UCTIBITAHUS U30JISIIIAH
HCIIOJIb3YEMOM B AJIEKTPOTEXHUYECKHX CUCTEMAX
TOPHBIX MPEANPUATHH, BKITFOYAIOIINX B CeOs
KOMIUIEKTHOE 3IIEKTPOOOOPYI0BaHUE 3aKPBITOTO U
PYIHUYIHOTO UCTIOTHCHHS, JICKTPUICCKUE CETH
OTKPBITHIX U MOA3EMHBIX TOPHBIX PaboT.
Knaccudunmpopars BHYTpECHHHE TTEPCHANPSHKEHUS U
MPUYUHBI U BOSHUKHOBEHUS, IPUMEHSATH METO/IbI
OIICHKH W MTPOTHO3UPOBAHUS BHYTPCHHHIX
TepeHaNnpPsHKeHUH U METOABI UTX (P PEKTHBHOTO
OTPaHWYEHUS B JIEKTPOTEXHIUUECKUX CHCTEMAaX TOPHBIX
MPEANPUITHHI, BKIIOYAOIINX B ¢e0s1 KOMIJIEKTHOE
ANIEKTPOOOOPYTOBAHNE 3aKPBITOTO U PYAHHYHOTO
WCTIOTHEHUS, DJIEKTPUUECKHE CETH OTKPBITHIX U
MOA3EMHBIX TOPHBIX PadoT.

HaBbikamu o onpeenieHnto OTASIbHBIX BUIOB
ANEKTPUIECCKON U3OJISIIIAH U (PaKTOPOB BO3JICHCTBYFOIIUX
Ha 3JIEKTPOO0OPYI0BaHNE 3aKPHITOTO U PYJTHUYHOTO
WCTIOJTHEHUS JIEKTPUUECKHUX CETeH OTKPBITTHIX,
MTOA3EMHBIX, TOPHBIX U TOPHO-CTPOUTEIBLHBIX paboT.
HaBpikamu 110 U3MEPEHHIO JCKTPHUECKUX
XapaKTEPUCTHK BHYTPEHHEH H3O0JISAINH, 110 UCTTBITAHUIO
ANEKTPUICCKON U30JISIIIAK, UCTIOIh3yeMO B
ANMEKTPOTEXHUICCKUX CUCTEMAX TOPHBIX MPEANPUITHHN,
BKJIIOYAIOIINX B Ce0sI KOMILIEKTHOE
AMEKTPOOOOPYTOBAHUE 3aKPBITOTO U PYTHUIHOTO
WCTIOJTHEHUS, SJICKTPUUECKUE CETH OTKPBITHIX U
MOA3EMHBIX TOPHBIX PaboT.

HaBpikamu 10 IPUMEHEHUIO METOJIOB JIJIsl OLICHKH U
MIPOTHO3WPOBAHUS BHYTPEHHUX TIEPECHANPSHKECHUN U X
3¢ (HEKKTUBHOTO OTPAHUYCHUS B DJIEKTPOTEXHUUECKHUX
CHUCTEMaxX TOPHBIX MPEANPUITHH, BKIIOYAIOIINX B Ce0s
KOMIUICKTHOE AJIEKTPOOOOPYI0BAHUE 3aKPBITOTO U
PYJAHHYHOTO UCIIOJIHCHHSI, SJICKTPUICCKHE CETH
OTKPBITHIX U MTOJI3EMHBIX TOPHBIX padoT.

IICK-10.2: cioco0HOCTBIO M TOTOBHOCTBIO CO3/1aBAaTh U IKCINIyaTHPOBAThH CHCTEMbI
3allMThl 1 aBTOMAaTHUKU C ncxpoﬁe:sonacm)an HECNsIMU YIIPaBJCHUSA, a TAKIKE
KOMILIeKChI o0ecneyeHUs1 31eKTPo0e30NacHOCTH U 0e30I1aCHOI IKCILTyaTalluu
TEXHOJOI'HYE€CKHX YCTAHOBOK




I[ICK-10.2: crtocoOHOCTBIO U

Buel a5eKTpuuecKOr U30JISIMUHU, UCTIOIB3yEMOM B

TOTOBHOCTBIO CO3/aBaTh U
9KCIUTYaTHPOBATh CHCTEMBI
3allIUTHI 1 aBTOMATHUKU C
UCKPOOE30IaCHBIMH LIETIIMHU
yIPaBJICHHUS, a TAKXKE
KOMIIJIEKCHI 00eCIICUEHUS
AMEKTPOOE30NaCHOCTH U
0e30macHON AKCILTyaTalluH
TEXHOJIOTMYCCKUX YCTaHOBOK

ANEKTPOTEXHUYECKUX CUCTEMAaX TOPHBIX MPEATPUATUIN U
OCHOBHBIE (DAaKTOPBI BO3/IEHCTBYIOIINE HA CUCTEMBI
3alIUTHI © aBTOMATHKH ¢ UCKPOOE30MaCHBIMH HETISIMH
yTpaBIICHHUs, a TAK)KE KOMIUIEKCH 00ecreYeHUs
ANeKTP0OE30MaCHOCTH U O€30MMacHON IKCILTyaTaliu
TE€XHOJIOTMYECKUX YCTAaHOBOK.

DJIEKTPUUYECKUE XapaKTEPUCTUKH BHYTPEHHEH
W30JISILIUM, TPUYUHBI CTAPEHUS U30JILUU U METOAbI
WCTIBITaHHSI M30JISIIIUH, UCTIOJIB3YEeMOI B cHCTEMax
3aIIUTHl U @BTOMATUKH ¢ HCKPOOE30MacCHbIMH LIETIIMU
yIPaBIICHUS, a TAKIKE KOMIUIEKCHI 00eCTIeUeHUS
AMEKTPOOE30MaCHOCTH U O€30TaCHON IKCILTyaTarif
TEXHOJIOTHYECKUX YCTAaHOBOK.

Kiaccudukanuio BHyTpEHHHUX TIEpeHNapsHKEHUN 1
MIPUYMHBI UX BOSHUKHOBEHHUSI, METOJIbI OIIEHKU U
MPOTHO3UPOBAHMS BHYTPEHHUI NIEpEHANPSHKEHUN U
METO/Ibl ¥ YCTPOUCTBA X 3(PPEKTUBHOTO OTpaHUYCHUS B
B CHUCTEMaXx 3allUThl 1 aBTOMATHKH C
MCKpPOOE30MaCHBIMH LIETISIMU yTIPABIICHUS, a TAKIKE
KOMIUIEKCHI 00eciedeH sl AIeKTPOOE3011acCHOCTH U
0e30MMacHOM IKCIUTyaTalluy TEXHOJIOTUIECKUX
YCTaHOBOK.

OmnpenensTe BUJ YEKTPUUECKON N3OSN,
HCIIOJIb3YEMOM B AJIEKTPOTEXHUYICCKHX CUCTEMaX
TOPHBIX MPEANPUITHI U OCHOBHBIE (PAaKTOPHI
BO3JICHCTBYIONINE HA CUCTEMBI 3aIlTUTHI 1 aBTOMATUKH C
HCKpOOE30MacHBIMH LIETISIMU yTIPABIICHUS, a TAK)Ke
KOMIUIEKCHI 00€CTICUCHHS DIIEKTPOOE30TTaCHOCTH 1
0e30MMacHOM IKCIUTyaTalluy TEXHOJIOTUIECKUX
YCTaHOBOK.

OnpenensiTe MEKTPUIECKUE XAPAKTSPUCTUKU
BHYTpPEHHEH M30JIAIINN U IIPUIHHBI €€ CTapeHUs,
MPUMEHSITh METO/IBI IJIsl UCTIBITAHUS U30JISIIIH
HCIIOJIb3YEMOM B CHCTEMaXx 3allUThl M aBTOMATHKH C
HCKpPOOE30MacHBIMH LIECTISIMU YTIPABIICHUS, a TAK)KE
KOMIUIEKCHI 00€CTICUCHHS DIIEKTPOOE30TTIaCHOCTH 1
0e30MacHOM IKCIUTyaTalluy TEXHOJIOTUIECKUX
YCTaHOBOK.

KnaccudunmpoBars BHyTpeHHHE MTEPEHANPSIKEHUS U
MIPUYMHBI 1 BOSHUKHOBEHUS, IPUMEHSITH METOIBI
OILICHKH U MPOTHO3UPOBAHUS BHYTPECHHHX
MepEeHANPSKEHUN U METOAbI UTX 3PPEKTUBHOTO
OTPaHWUYEHUS B CUCTEMaX 3allIUThI U ABTOMATUKH C
HCKPOOE30TaCHBIMHY METISIMH YIIPABIICHUS, a TAK)KE
KOMIUIEKCHI 00eCIIedeHH sl AIEKTPOOE30MacCHOCTH U
0e30IMacHOM IKCIUTyaTalluy TEXHOJIOTHICCKUX
YCTaHOBOK.

HaBpikamu 110 onpeiesieHUI0 OT/ICTBHBIX BHIOB
ANEKTPUIECKON U30JISIIIMU U (PaKTOPOB BO3JICHCTBYIOIINUX
Ha CHCTEMBI 3aIUTHl U aBTOMATHKH C
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MCKPOOE30MacHBIMU TICTISIMU YITPABJICHUS, & TAK)KE
KOMIUJIEKChI 00€CTICUCHHSI DIIEKTPOOE30TaCHOCTH 1
0e30macHOM IKCILTyaTaliy TEXHOJIOTHYECKUX
YCTaHOBOK.

HabIkamMu 110 U3MEPEHUIO IEKTPHUUSCKUX
XapaKTEePUCTUK BHYTPEHHEN U30JISILIUU, TTO UCIIBITAHUIO
ANEKTPUYCCKON M3OJISAIMH, HCIOIb3yEMOU B CUCTEMax
3allIUTHI 1 aBTOMATHUKHU C I/ICKpO6630HaCHLIMI/I IersiMmun
yIPaBJICHHUS, & TAK)KE KOMIUIEKChI 00eCTICUCHHS
ANEKTPOOE30MacHOCTH U OE30MaCHON AKCILTyaTaluu
TEXHOJIOTHYECKUX YCTAaHOBOK.

HaBBIKaMI/I 10 HpI/IMCHeHI/IIO METOAO0B IJIsSI OICHKHU N
MIPOTHO3UPOBAHHS BHYTPCHHUX MEPEHANPSDKEHUH U UX
3¢ (HEKKTUBHOTO OTPAHUYCHHUS B CUCTEMAaX 3allUTHI U
ABTOMATHKH C MCKPOOE30IIaCHBIMH LIETISIMH YIIPABIICHHS,
a TaK)ke KOMIUICKCBI 00€CIIeUCHHSI AIEKTPOOE30IMacCHOCTH
1 0e30MacHOM KCIUTyaTalliy TEXHOJIOTUIECKUX
YCTaHOBOK.

IICK-10.3: cioco0HOCTBIO CO31aBATh H IKCINIYyaTHPOBATH JIeKTPOMeXaHHYeCKue
KOMILJIEKCHI MAIIMH ¥ 000PY10BAaHMS TOPHBIX MPeANPUATHIi, BKIIOYast
3J1eKTPONPUBO/LI, IPeodpa3oBaTebHble YCTPOHCTBA, B TOM YHCJIE 3aKPHITOr0 U
PYAHUYHOI0 B3PHIBO3ALIUIIEHHOT0 HCIOJTHEHHUS], H MX CHCTEMbI YIIPaBJIeHHS




[1CK-10.3: cnoco6HOCTBIO
CO3/1aBarh W IKCILTyaTUPOBATh
AIIEKTPOMEXAHUUYECKHE
KOMIUTICKCHI MAIlTUH |
000pyI0BaHHSI TOPHBIX
IIPEANPUATHI, BKIHOYas
ANIEKTPOIPUBO/IBI,
npeoOpa3oBareIbHbIC
YCTPOMCTBA, B TOM YHCJIC
3aKPBITOTO U PYTHUYIHOTO
B3PBIBO3AIIHUIIICHHOTO
WCTIOJTHEHUS, © UX CHCTEMBI
yIpaBICHHS

Buel a5eKTpuuecKOr U30JISIMUHU, UCTIOIB3yEMOM B
ANEKTPOTEXHUYECKUX CUCTEMAaX TOPHBIX MPEANPUITUN U
OCHOBHBIE (DaKTOPBI BO3JICHCTBYIOIINE Ha
AIEKTPOMEXaHNYECUKHE KOMIUIEKCHI MaIlIMH 1
000pyI0BaHMSI TOPHBIX MPEATNPUSATHH, BKITIOYAT
AJIEKTPOIPUBO/IBI, TpeoOpa3oBareIbHbIC YCTPOMCTBA, B
TOM YHCJIE 3aKPBITOTO U PYJTHUYHOTO B3PBIBO3ALIUTHOTO
WCTIOJIHEHUS, U UX CUCTEMBI YIIPABICHUA.
DNEKTPUYECKUE XapaKTEPUCTUKN BHYTPEHHEHN
W30JISIUHU, TPUUUHBI CTAPEHUS U30JIALUU U METObI
WCIIBITAHUSI U30JIALIMH, UCTIONb3YEMOU B
AIEKTPOMEXAHNYECUKUX KOMILJIEKCAX MAIIUH U
000pyI0BaHUSI TOPHBIX MPEANPUSATHH, BKITIOUAsT
AJIEKTPOIPHUBO/IBI, TpeoOpa3oBareIbHbIE YCTPOMCTBA, B
TOM YHCJIE 3aKPBITOTO U PYJTHUYHOTO B3PbIBO3ALIUTHOTO
WCTIOJIHEHUS, U UX CUCTEMBI YIIPABICHUA.
Knaccuduxaruio BHyTpeHHUX NepeHNapsKeHUN U
MPUYMHBI UX BOSHUKHOBEHHUS, METO/IbI OLICHKHU U
MIPOTHO3MPOBAHUS BHYTPEHHUI NIEPEHAINPSKEHUN U
METOJIbI M YCTPOMCTBA X A3PPEKTUBHOTO OTPAHUICHHS B
AJIEKTPOMEXaHUYECUKUX KOMITJIEKCaX MaIlluH U
000pyTI0BaHMs TOPHBIX MPEITPUATHH, BKITIOUas
AJIEKTPOIPUBO/IBI, TpeoOpa3oBareIbHbIe YCTPOUCTRA, B
TOM YHCJIE 3aKPBITOrO U PYAHUYHOTO B3PBIBO3AILUTHOTO
WCTIOJIHEHUSI, U UX CUCTEMBI YIIPaBJICHUS.

Ornpeaensats BUA SJAEKTPUIECKON U30IISIUHY,
HCTOJIb3yEMOH B AJIEKTPOTEXHUUECKUX CUCTEMAax
TOPHBIX MPEANPUSITHI U OCHOBHBIE (PAKTOPHI
BO3JICHCTBYIOIIME HA AJIEKTPOMEXAHUYECUKUE

KOMILIEKCHI MAIIMH U 000PYI0BaHUs TOPHBIX
MPEANPUATHH, BKIIIOYast SIEKTPOIPUBO/IbI,
npeoOpazoBaresibHbIe YCTPOICTBA, B TOM YUCIIE
3aKpBITOTO U PYJHUYHOTO B3PHIBO3AILIMTHOTO
WCIIOJIHEHUS, U UX CUCTEMBI YIIPABJICHHUS.
OnpenensTh MEKTPUIECKUE XapaKTEPUCTUKN
BHYTPEHHEH M30JIILUU U IPUYMHBI €€ CTapeHus,
MPUMEHSTh METO/IbI 111 UCTIBITAHUS U30JISILIUU
HCIIOJIb3YEMOM B MEKTPOMEXAHUUECUKUX KOMIUIEKCAX
MallliH ¥ 000pY10BaHUS TOPHBIX MPEINPUITHIA,
BKJIIOYas 3JIEKTPOIPHUBO/IbI, TPEOOpa3oBaTeIbHbIE
YCTPOMCTBA, B TOM YHCJIE 3aKPHITOTO U PYTHUYHOTO
B3PBIBO3ALIUTHOIO MUCIIOJIHEHHUS, U UX CUCTEMBbI
yIpaBJIECHHUS.

KnaccuduuupoBars BHyTpeHHHUE NTEPEHANPSHKEHUS U
MIPUYMHBI U BOBHUKHOBEHUS, IPUMEHSATH METObI
OLIEHKH U ITPOTrHO3UPOBAHUS BHYTPEHHHUX
MepEeHANPSKEHUN U METO/IbI UTX 3PPEKTUBHOTO
OTPaHUYEHUS B DJIEKTPOMEXAHNYECUKUX KOMIUIEKCAX
MallliH ¥ 000pY10BaHUs TOPHBIX MPEIPUITHIA,
BKJIFOYast SJIEKTPOIIPUBO/IBI, TPE0Opa3oBaresIbHbIE
YCTPOMCTBA, B TOM UHCJIE 3aKPHITOrO U PYTHUYHOTO
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B3PBIBO3AIIUTHOTO UCIIOJIHEHUS, U UX CUCTEMBbI
yIpaBJICHUS.

HaBbIkamu 10 onpeaeneHuto OTAENbHBIX BUIOB
ANEKTPUYECKON M3OJSIHH U (PaKTOPOB BO3ACHUCTBYIOIINX
Ha WIEKTPOMEXAHUUECUKUE KOMIUIEKCHI MAlIVH U
000py10BaHUsI TOPHBIX NMPEATPUATHI, BKIIOYAs
3NIEKTPOIPUBO/IBI, IPe0oOpa3oBaTeIbHbIE YCTPOUCTBA, B
TOM YHCJIE 3aKPBITOTO U PYAHUYHOTO B3pPBHIBO3AIUTHOTO
WCIIOJIHEHUS, U UX CUCTEMBI YIIPABJICHHUS.

HaBbikamu 0 U3MEpPEHHIO IIEKTPUUECKUX
XapakTEpUCTUK BHYTPEHHEW U30JISILIMH, TIO UCIIBITAHUIO
AJIEKTPUYECKON M30JISILIMM, MCHOIb3yeMOM B
AIEKTPOMEXAHUUECUKUX KOMIUIEKCAX MAallVH U
000py10BaHUsI TOPHBIX MPEANPUATUH, BKIIOUAs
3NIEKTPOIPUBO/IBL, IPe0Opa3oBaTEIbHbIE YCTPOUCTBA, B
TOM YHCJIE 3aKPBITOTO U PYAHUYHOTO B3pPBHIBO3ALIUTHOTO
UCIIOJIHEHUS, U UX CUCTEMBI YIIPABICHHUS.

HaBbikamu 10 IpUMEHEHHUIO0 METO/I0B JIJISl OLIEHKH U
IIPOrHO3UPOBAHUS BHYTPEHHUX NIEPEHANPSIKEHUN U UX

3 PEKKTUBHOTO OIPAaHUYEHUS B AIEKTPOMEXAHUIECUKUX
KOMIIJIEKCaX MallluH U 000py10BaHUS TOPHBIX
MPEANPHUATHH, BKIIIOYast AIEKTPOIPHUBOBDI,
npeoOpazoBarelibHble YCTPOICTBA, B TOM YUCIIE
3aKpBITOTO U PYJHUYHOTO B3pPBHIBO3AIIMTHOTO
WCIIOJIHEHUS, U UX CUCTEMBI YIIPABJICHHUS.

IICK-10.4: criocoOHOCTHIO M TOTOBHOCTBIO CO31aBATh M IKCILIYyaTHPOBATH CHCTEMbI
aBTOMATHU3AIUM TEXHOJOrH4eCKUX MPOLECCOB, MAIIUH U YCTAHOBOK FOPHOI0

NMPON3BOACTBA




IICK-10.4: cmocoOHOCTEIO U
TOTOBHOCTBIO CO3/1aBaTh U
9KCILTyaTHPOBATh CUCTEMBI
aBTOMAaTru3alun
TEXHOJIOTHYECKHX MPOIIECCOB,
MalllH " YCTaHOBOK FOpHOFO
POU3BOJICTBA

Buel a5eKTpuuecKOr U30JISIMUHU, UCTIOIB3yEMOM B
ANEKTPOTEXHUYECKUX CUCTEMAaX TOPHBIX MPEANPUITUN U
OCHOBHBIE (DAKTOPBI BO3/ICHCTBYIOIINE HA CUCTEMBI
ABTOMAaTH3alMy TEXHOJIOTMYECKUX MPOLIECCOB, MAILIMH U
YCTaHOBOK FOPHOTO MPOU3BOJICTBA.

DNEKTPUYECKUE XAPAKTEPUCTUKN BHYTPEHHEH
W30JISIUUH, TPUYUHBI CTAPEHUS U30JSLUUA U METObI
HCTIBITAHUS U30JISIIUH, HCTIOJIB3YEMOM B CUCTEMAX
ABTOMATHU3A[UU TEXHOJOTUYECKUX MPOLECCOB, MAILIMH U
YCTaHOBOK FOPHOTO MPOU3BOACTBA.

Knaccuduxarmio BHyTpeHHUX NepeHNapsKeHUH U
MPUYMHBI UX BOSHUKHOBEHUS, METO/IbI OLICHKU U
MIPOTHO3MPOBAHUS BHYTPEHHUI NIEPEHANPSKEHUN U
METOJIbI M YCTPOMCTBA MX d3PPEKTUBHOTO OTPAHUICHHS B
CHCTEMax aBTOMAaTU3alMU TE€XHOJOTUYECKUX MTPOILIECCOB,
MAalIMH U YCTaHOBOK TOPHOTO MPOU3BOACTBA.
Onpenenars BUJ AJIEKTPUUECKON U30ISAIINH,
HCMOJIB3yEMOH B AIEKTPOTEXHUUECKUX CUCTEMAX
TOPHBIX MPEANPUIATHA U OCHOBHBIC (PAaKTOPBI
BO3JICHCTBYIOIIME HA CHCTEMBI aBTOMAaTH3allu1
TEXHOJOTUYECKHUX MPOIIECCOB, MAIIIMH U YCTaHOBOK
TOPHOTO MPOU3BOJICTBA.

Onpenensars EKTPUIECKUE XapaKTEPUCTUKHU

BHYTPEHHEHN M30JISILUU U IPUYMHBI €€ CTapeHus,
MPUMEHSITh METO/IbI 111 UCTIBITAHUS U30JISILIUU
HCII0JIb3YEMOMB CUCTEMAaX aBTOMAaTU3alH
TEXHOJIOTMYECKUX MPOIIECCOB, MAIIMH U YCTaHOBOK
TOPHOT'O IIPOU3BOJCTBA.

Krnaccuduuuponars BHyTpeHHHE NTEpEHANPSIKEHUS U
IIPUYMHBI U BOSHUKHOBEHUS, IPUMEHATh METOBI
OLIEHKH U MTPOTHO3UPOBAHUS BHYTPEHHHUX
NepEeHaIpsKEHUH U METO/IbI UTX AP PEKTUBHOTO
OTpaHUYEHUS B CUCTEMAaX aBTOMaTU3alu1
TEXHOJIOITMUYECKUX MPOLIECCOB, MAIIMH U yCTaHOBOK
TOPHOTO MPOU3BOICTBA.

HaBbikamu 10 onpeeseHuIo OTAEIbHBIX BUI0B
ANIEKTPUYECKON M30JISIIMU U (PaKTOPOB BO3JIEHCTBYIOIINUX
Ha CUCTEMBI aBTOMATHU3aUHU TEXHOJIOTUUYECKUX
IIPOLIECCOB, MAIIIMH U YCTaHOBOK TOPHOTO ITPOU3BO/ICTBA.
HaBblkamu 10 U3MEPEHMIO IIEKTPUUECKUX
XapakTePUCTUK BHYTPEHHEW M30JISILIMU, TIO UCIIBITAHUIO
NIEKTPUYECKON U30JISILIMM, UCIOJIb3yEMON B CUCTEMAX
aBTOMAaTU3alMK TEXHOJIOTMYECKUX MPOIIECCOB, MAIIUH U
YCTaHOBOK FOPHOTO IIPOU3BOACTBA.

HaBbikamu 10 NpUMEHEHNIO0 METO/I0B JJISl OLIEHKH U
IIPOrHO3UPOBAHUS BHYTPEHHUX NEPEHANPSIKEHUN U NX
3¢ (HEKKTUBHOTO OTPaHUYECHHS B CUCTEMAxX
ABTOMAaTU3alMM TEXHOJIOTMUYECKUX MPOLIECCOB, MAIVH U
YCTaHOBOK FOPHOTO IIPOU3BOICTBA.

1.4 OcobeHHOCTH peaM3auuM JUCHUATIIMHBI
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SI3pIK peanmm3auuu JUCUUILUIMHBL: Pycckuu.

JucnuruinHa (Moayss) peanusyercs 6e3 npumenenus 0 u J1OT.
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2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTtHas padora ¢ 1,89 (68)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 1,42 (51)
MIPAKTHYCCKUE 3aHATHS 0,47 (17)
CamocrosiTesqbHas padora 2,11 (76)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her
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3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 310C
1. Bubl 3JIeKTPHYECKOi N30JSIIMN U HANIPSIZKEHU 1, BO3ACHCTBYIOIME HA W30JISIIIHIO
1. O0m1as xapakTepruCcCTHUKa BHEITHEH N30SI 3
2. O0mrast XxapaKTepuCTUKa BHYTPEHHEH U30JISIIUN 3
3. DnekTpruyeckas IPOYHOCTh Ta30BbIX IPOMEKYTKOB,
KOPOHHBIN pa3psi]l Ha IMHUAX AJIEKTpOIepeaay, paspsii B
BO3/IyX€ BJI0JIb IOBEPXHOCTH TBEPJOTO AUIIEKTPUUKA,
JUHENHBIE U alTapaTHbIe U30JSATOPbI, N30SI 15
BO3IYIIHBIX JINHUM 3EKTPOIepeIad U PacIpeaeIuTEIbHbIX
YCTPOMCTB, N30JSIIIMOHHBIC KOHCTPYKIIUK 000PYI0BaAHHUS
BBICOKOT'O HAITPSIKEHUS
2. DJeKTpUYeCKHe XapaKTePUCTUKN BHYTPEHHEH M30/I5IIIUHM, CTAPEHUEe U330 INU
1. lnutenbHas MPOYHOCTD AMEKTPUUECKON U30JSALNI 3
2. KparkoBpeMeHHasi TPOYHOCTh SIEKTPUUECKON U30JISIITUN 3
3. Onpezenenne cpoka CirykObl BHYTPEHHEH H30JISIINI 2
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4. YacTuuHble pa3psabl B OyMaKHO-MACISTHON U30JISIITNH, B
MacI00apbepHOl 30IALIMH, B TA30BBIX Oapbepax, TEIIOBOE
CTapEeHUE U YBIAKHEHUE BHYTPEHHEN U30JIALINH, TEMIOBOM
npo0oil BHyTpEeHHEN M3OJALMH, ICKTPUIECKUN TPo00ii
BHYTpPEHHEHN U30JIS1UH, dIEKTPUYECKas IPOYHOCTD
MAacJIsHBIX, BAKYYMHBIX U 3JIETa30BbIX IPOMEKYTKOB

15

3. UcnbiTanue N30 uu

1. Cuctema KOHTPOJISI KaueCTBa U3OJIIIHOHHBIX
KOHCTPYKIIUH M UCTIBITAHUE U30JISIIUHU TTOBBIICHHBIM
HaIpsHKCHUEM

2. MeTOZ[ YaCTUYHBIX paspAaa0B AJId OUCHKH U30JIAIUU 1
HEpazpyHmaronmme METOAbI KOHTPOJIA U30JIAIUNU

3. KoHTpOI1b U30JISIIMY 110 TAHTEHCY JAMAIEKTPHUSCKHX
HOTEePh, METOJIbI KOHTPOJIS C UCTIOJIb30BAHUEM SIBJICHUS
o0copOuuu, aHamu3 TpaHc(hOpMaTopHOTro Macia

4. MeTo1 YaCTUYHBIX Pa3psA0B, TEMNIOBU30PHBIN METO,
yJIBTPagHOIETOBBII METO, METO/] UCIIBITAHUS
MIOBBILICHHBIM HalPs)KEHUEM, TAHT€HC yTIia
JUDIIEKTPUYECKUX TIOTEPb U30JIALUH, JEKTPUIECKUI
npo0oif Macia, BIQKHOCTh Maciia, pacripe/ieIeHHbIE Ta3hl B
Mmacie

15

4. Knaccudukauuss BHYyTPEHHHX MepeHaANPsKeHuil 1 IPUYHHBI MX BOSHUKHOBEHH S

1. KOMMYTaLII/IOHHBIe NECPCHAIIPSKCHUA U IIPUYHNHBI UX

2
BO3HUKHOBEHUS
2. llepenanpsixenus B cetsix 6-10 kB npu gyroseix 4
0JTHO(Da3HBIX 3aMBIKAaHUAX HA 3EMJIIO
3. KomMmyTalyoHHbIE IEPEHANPSIKEHUS B PEKUME )
0JIHO()a3HOTO 3aMBIKaHUS Ha 3EMJII0
4. PezonaHncHbIe U (eppOpe30HAHCHBIE TIEPEHAITPSKEHUS 2
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5. @Pu3n4eCcKUe OCHOBBI BOSHUKHOBEHHS KOMMYTallHOHHBIX
nepeHanpspKeHui, 3 dekT cpe3a Toka B BaKyyMHOM 1
3J1era30BOM M30ALUY, (PU3NIECKHE OCHOBBI
BO3HUKHOBEHUS NEPEHANPSKEHUH TP TyTOBBIX
onHO(Da3HBIX 3aMBIKaHUAX Ha 3emutro. [ unoresa [lerepcena,
runotesa [lerepca u Cnensina. Teopus J>KyBapiibl, Teopust
bensikoBa. @eppope30HaHC HANPSIKEHUS U TOKA.

5. MeToabl OLleHKH M IPOrHO3MPOBAHMS BHYTPECHHMX IepeHaNpPssKeHUl

1. MGTOI[BI OLOCHKHU U ITPOTHO3UPOBAHUS KOMMYTAIITHOHHBIX

. 4
nepeHanpsKeHU
2. MeTo/1bl OLIEHKHU ¥ POTHO3UPOBAHUS B PEKUME
JyTOBOTO OJJHO()A3HOTO 3aMbIKaHUs Ha 3eMJT0 B ceTH 6-10 4
kB
3. MeTozb! mpOrHO3UPOBaHUS (PeppOPE30HAHCHBIX )
NepEeHaIpPsHKEHUN

4. OueHKa KOMMYTallMOHHBIX IEpEHANPSKEHUN

5. OueHka nepeHanpspkeHui pyu TyTroBBIX OAHO(a3HbBIX
3aMBIKaHHUSAX Ha 3€MITI0

6. OneHka (peppope30HaHCHBIX TIEPEHAINPSIKEHUN

7. MeToz OLleHKH KOMMYTAILMOHHBIX NIEPEHANPSKEHUH 110
AMIMUPUYECKUM KPUBBIM, METOJ] OLIEHKH KOMMYTAIIMOHHBIX
NEPEHANPSKEHUH C TOMOIIBIO BBICIINX TAPMOHUK,
YHUBEPCATbHBIN METO/ OLIEHKH KOMMYTallMOHHBIX
NEPEHANPSKEHU I, METOJI OLICHKHU TyTOBBIX
NepEeHaNpsKEHUI B CETU C U30JUPOBAHHBIM, C
KOMIIEHCUPOBAHHBIM, ¢ KOMOMHUPOBAHHBIM U PE3UCTUBHBIM
PEKUMOM HEHTpaIH, METO/ OLIEHKH (hepPOPE30HAHCHBIX
NIEPEHANPSKEHUH 110 SMIIMPUYECKUM KPHUBBIM

6. MeTobl M YCTPOICTBA OTPAHNYEHHUS] BHYTPEHHHUX NePeHANPSKEeHN I
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1. Metoas! 1 ycTpoicTBa 3(ppeKTUBHOTO OTpaHHYCHUS

. 4
KOMMYTAI[MOHHBIX NIEPEHANPSKEHUIN
2. Meronbl 1 ycTpoiicTBa 3¢ (eKTUBHOTO OTpaHIYCHHS
HepeHanpsKeHUH B peXUMe JyroBOro 0HO(pa3sHoro 3
3aMBIKaHUs Ha 3€MJTIO
3. MeTozpl 1 yCTpOHCTBA OTPaHUYEHHUS NTEpEHANPSKEHUI >
IIPY BOBHUKHOBEHUU KOPOTKHUX 3aMblKaHUM B ceTsx 6-10 kB
4. Metoap! 1 ycTpoicTBa 3()()eKTUBHOTO OTapHUYEHUS ’
(beppope30HaHCHBIX TIEPEHANPSHKCHUI
5. Tpanchopmarus mepeHanpsHKEHUH U CPEICTBO MX )

OTpaHUYECHUs

6. Bb10op 1 000CHOBaHHME pallMOHATBHBIX YCTPONCTB
3aIIUTHI OT KOMMYTAI[HOHHBIX TTepEeHaNPsHKSHUH

7. Bei6op 1 000CHOBaHUE PaMOHATIBHBIX METOJIOB U
YCTPOWCTB 3alIUThI OT AYTOBBIX MEPEHANPSKCHUN

8. BpiOop 1 000CHOBaHME pallMOHATBHBIX METO/IOB 1
YCTPONCTB 3aIIUTHI OT (PepPPOPE30HAHCHBIX
NepEeHaINpsKEHUN

9. BeiOop HEMTMHEWHBIX OTPaHUYUTEIICH TIEPEHAITPSKEHUS,
RC-racureneii, racureneii-kOMIEHCAaTOPOB, KOCUHYCHBIX
KOHJIEHCAaTOPOB JIJIs1 OTPAHUYEHUSI KOMMYTallMOHHBIX
nepeHanpskeHuil. OnpeneneHne MeCT yCTaHOBKH CPEZCTB
3aIUTHI OT KOMMYTAMOHHBIX NIEPEHANPSKEHUI, BIUSHUE
KabeNTbHOW JTMHUUH Ha KOMMYTAllMOHHBIE TICPEHANPSKCHHS,
BBIOOp YTOracsiiux peaKTOpOB JIOsI KOMITECAlluH
€MKOCTHOM cocTaBisitolei Toka O33, onpeneneHue
[IapaMEeTPOB PE3UCTOPA IS 3a3€MIICHUSI HEUTPAIH CETH
yepe3 pe3ucTop, 000CHOBaHHE KOMOWHUPOBAHHOTO PEXXUMA
HEUTpan
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Bcero

51

76
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10.

11.

12.

4 YyeOHO-MeTOAMYECKOEe O0ecmeYeHHue TUCIHHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aHUA:

bazytkun B.B., Jlapuonos B.I1., ITunrans 10.C., Jlapuonos B.I1. Texnuka
BBICOKHX HanpspKeHU: V3015015 ¥ IEpeHAPSKEHUS B 2JIEKTPUYECKUX
cuctemax: Yue0. it aJIeKTpo3Hepr. crell. By30B(MockBa:
DHeproaroMus3ar).

Jmoxosckas JI.®., Jlapuonor B.I1., [Tuatans }O.C., Pazepur /1.B., PsOkoBa
E.A., PazeBur /[.B. TexHuka BEICOKUX HANPSHKEHH: yae0. I CTyICHTOB
AIIEKTPOTEXH. U AJIEKTPOIHEPTET. criell. By30B(MockBa: DHeprus).
Kanomckas K. I1., Kocrernko M. B., JIepunmreiin M. JI., Eppemon U. A.,
Tuxonees H. H., Tuxonees H. H. Ilepenanpsixenns u 3amura oT HUX B
BO3/YIIIHBIX U KaOEIbHBIX AJIEKTpONepeadyax BEICOKOTO HaMPSKEHUS:
yueOHuk(Jlenunrpan: Hayka, JleHunrp. ota-uue).

MenbmnkoB B.A., Ky3smun C. B. MeTononorus nccinenoBanus
KOMMYTAIlMOHHBIX TIEPEHANPSHKEHUN B CUCTEMAaX 3JIEKTPOCHA0KEHUs
IPOMBIIUIEHHBIX NPeANpUATH HanpsbkeHueM 6 (10) kB u pazpaboTtka
MEPOIPUATUI U CPEACTB MO UX OrPAHUYEHUIO: JTUC. ... KaH]I. TEXH. HayK
(Kpacnosipck).

3aBapsikuH b. C., Ky3emusn P. C., MensimukoB B. A., I[Tasnos B. B., Kpyuek
O. A. DnektpocHabXeHHE OTKPHITHIX TOPHBIX paboT: yueOHOe mocobue s
CTyZleHTOB By30B 110 crell. "'opaoe aeno"(Kpacnosipck: COY).

['epacumoB A. 1., Ky3smun C. B. IIpoexkTupoBanue 351eKTpOCHA0KEHUS
[IEXOB 000TraTUTENBHBIX (PadpHK: yueOHOE MOCOOUe I CTYJCHTOB BY30B,
0o0yyaronMxcs Mo HampaJieHHIo (cnenuanbHocTh) "["'opHOE

neno" (cnenuanu3anys "IneKTpruuKaIus 1 aBTOMaTH3aIUsl TOPHOTO
npousBozcTBa")(KpacHosipck: CDY).

Cremanuyk K. @., TunsikoB H. A. TexHuka BbICOKMX HAPSKEHUN: yueO.
nocoOue JIJIsl AIIEKTPOIHEPT. crell. BTy30B(MuHCK: Brimsiinias mkona).
Cepos B. 1., lllyukuii B. 1., Arynaes b. M., Jlokykun A. B. MeTtonb! u
cpeacTBa 00phOBI C 3aMBIKAHUSIMU HA 3€MJTIO B BEICOKOBOJIBTHBIX CHCTEMAX
ropHbix npeanpustuii(Mocksa: Hayka).

TutkoB B. B. Ilepenanpspkenust u monauesamuta(Mocksa: Jlanp").

Baxos B.®., JIaspunosuu B.A. TexHuka BBICOKMX HalpsiKeHUI: YUeOHUK
(Mocksa: OOO "Hayuno-uznarensckuid uentp MHOPA-M").

3apxu U. M., MemikoB C.M., Xanmunos ®.X., Epumona b. B. BuyTpennue
nepeHanpsokeHus B ceTsax 6-35kB(Jleaunrpan: Hayka).

Maitnarames P. A., Ky3smun C. B. KoMmMyTanroHHbIe IepeHanpsKeHUs B
pacrpeieNuTeNbHBIX CETSIX 6 KB IIAXT U PYJHUKOB U CIIOCOO MX

3¢ GEeKTUBHOTO OTPAHUYCHHUS: TUC. ... KaH/. TeXH. HayK(KpacHosipck).

4.2 JIMueH3UOHHOEe ¥ CBOOOHO PacCHpOCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPorpaMMHoOe
obecrevyeHne, HA KOTOPOe YHMBEPCUTET MMeeT JTHIEH3MI0, 4 TAKKe CBOOOTHO
DacIDOCTDAHAEMOE MDOrDAMMHOE o0ecedeHmne):
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1.MathCad

2.MATLAB
3.Multisim

4.0Office

=

4.3 UnTepHeT-pecypchbl, BKIKYasA NpodecCuoHaATIbHbIEe 0a3bl TaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

1. http://www .kontakt-saratov.ru - HU3KOBOJBTHASI U BEICOKOBOJIbTHAS
BaKyyMHasi KOMMYTAI[MOHHAs alaparypa, pacipeieuTeIbHbIC YCTPONCTBA;

2. http://www.kontaktor.ru - HU3KOBOJIbTHBIE aBTOMaTUYECKHUE BBIKITIOUYATEIH,
PYHH, HU3KOBOJIbTHBIE KOMIUJIEKTHBIE YCTPOMCTBA;

3. http://www.abs-holdings.ru - ycTpoiicTBa KOMIIEHCAIIUN PEAKTUBHOM
MOIITHOCTH;

4.  http://www.electrocomplex.ru/ BakyyMHas KOMMYTallMOHHAsI annaparypa,
KOMIUIEKTHOE pacipeeIuTeIbHOE YCTpoiicTBO 6-10 kB.

5. http://www.elektrozavod.ru/ saeiiku KPY, KPY myis koMriekTHBIX
pacnpenenuTenbHbIX yeTpoicTs 6, 10, 20 kB, KOMIIJIEKTHBIE
tparcdopmaropusie noacTanuuu Tina KTIII, KTIICH u KTII.

6.  http://www.tavrida.ru/ PactipenenurensHoe 1 KOMMYTAIITHOHHOE
o0opyioBaHuE, KOMILJIEKTHBIC TpaHCchopmaropHbie moAacTanuuu 6(10) - 35
kB, Orpannuutenu nepenanpsixenuid 6(10) - 110 kB.

7. http://www.promen.energy-journals.ru/ xxyprHan «IIpombinuieHras
SHEPIETHK)

8. http://energetik.energy-journals.ru sxypHan «HEPreTHK
http://elst.energy-journals.ru >xypHan « DIEKTPUUECKUE CTAHIIUI)

S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIe CpeJCTBA HAXOATCA B MPUIIOKEHUU K paboyuM Mporpammam
JUCLUTUIMH.

6 MartepuajbHO-TeXHHYeCKas 0a3a, HeoOXonMMasi JJIsl OCYyLIEeCTBJICHHUS
00pa30BaTEJIBLHOIO MPOLeCcca MO AMCHHILIHHE (MOLYJII0)

[Tomemienust 1y1si MPOBEACHUS JIEKIIMOHHBIX, TPAKTUYECKUX 3aHSITHIA
YKOMIUIEKTOBaHBI HEOOXOAMMOMN CIIEITUATU3UPOBAHHON YU4eOHON MEOCIbIO 1
TEXHUYECCKUMH CPEJICTBAMH ISl PECTABICHUS Y4eOHOW HH(OPMAITUU CTYICHTaM.
JlaGoparopHble pabOThI MPOBOJATCS Ha CIICIUATH3UPOBAHHBIX CTCHAX.
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