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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Heawb: mpodeccuonanpHasi MepenoaroToBka myreM (GOPMUPOBAHUA Y CIyLIaTesnen
npoeCCUOHATIBHBIX KOMITETCHIIUH, HEOOXOMUMBIX s NPOPECCHOHATIBHON AEATENbHOCTH B
00J1aCTH ANEKTPOIHEPTETUKH U AJIEKTPOTEXHUKHU.

IIporpamma cocraBJ/ieHa B COOTBETCTBUM:

- ¢ @enepanbHbIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM  BBICIIETO
oOpa3zoBaHus 1O HarpaieHU0 MoAroToBku 13.03.02 DiekTpo’HEpreTHKa W AJIEKTPOTEXHUKA,
YTBEPKICHHBIM Mprka3zoM MunoopHayku ot 28.02.2018 r. Ne 14422.03.2018 r. Ne 50467.

- ¢ IIpodeccuonanpapiM crangaptroM 16.019 «Crneumamuct 10  AKCIUTyaTalluu
TpaHC(HOPMATOPHBIX MOJCTAHIIUNA U PACTIPEICIIUTEIBHBIX MTYHKTOBY», YTBEPKICHHBIM MMPUKA30M
Muntpyna 17.04.2014 1. Ne 2661, 3apeructpupoBanibiM B Muntocte Poccuun 11.07.2014 1. Ne
33064, ypoBeHb KBanmupuKauu 6.

- ¢ IlpodeccuonanpubiMm ctanmaptoM 20.031 «PaGoTHMK TI0O TEXHHYECKOMY
OOCITy’)KUBAaHHIO M PEMOHTY BO3IYIIHBIX JIMHUH 3JIEKTPOIIEPEIauny», YTBEPKIACHHBIM MPHUKA30M
Muntpyna 04.06.2018 1. Ne 3611, 3apeructpupoBanssiM B Muntocte Poccuu 28.06.2018 1. Ne
51469, ypoBenb kBanudukanuu 6.

- ¢ IIpodeccuonansupim cranpaptom 20.032  «PaboTHUK 1O OOCITYKHBAaHUIO
000pYyIOBaHUSI TOJCTAHLUN JIIEKTPUUYECKUX CETeH», YTBEPXKJACHHBIM IPHUKAa30M MHUHTpyna
31.08.2021 r. Ne 611n, 3apeructpupoBanubiM B Muntocte Poccun 04.10.2021 r. Ne 65260,
ypOBeHb KBau(puKauu 6.

®opma peanuzanuu: odyuenue B MOU.
®opma 00y4eHHUsI: OUHO-3a04YHAsL.

Pexum 3aHAaTHIH:

Pacnivcanue 3aHATHII 1O JONOJHUTENBbHOM 00pa30BaTENbHOW MPOTrpaMMe MOXKET
YCTaHABIIMBATHCS B 3aBUCHMOCTH OT Habopa B rpynnbl. KOHKpeTHbIEe 1aThl IPOBEIECHUSI 3aHATUI
yKa3bIBaIOTCS B JOTOBOPE HA OKa3aHHE 00pa3oBaTeNbHbIX yCIyr. JJaHHbIE paciCcaHus XpaHATCS
B ANEKTPOHHOU CUCTEME yuera xoJa peanuzanuu IIPOrPaMMBI.
IIpu mo6oMm rpaduke 3aHATHH ydyeOHas Harpy3ka ycraHaBiauBaercsi He Oosiee 40 yacoB B
HEZeNo, BKJIIOYas BCE BUJIbl ayJAUTOPHOM M BHEAYAUTOPHOW (CaMOCTOSITENbHOM) yueOHOU
paloThI ciayIIaTens.

TpeGoBannss K YPOBHIO NOATOTOBKH CJYINATeJsl, HeOOXOAMMBIEC [Jisi OCBOCHUS
nporpaMMbl; .TpeOOBaHMSA K YPOBHIO NOJATOTOBKM CITyIIATels, HEOOXOAMMBIE JUIi OCBOCHHS
IPOrpaMMBbl:

JUIA, JKEJIalolIie OCBOUTH OMOTHUTEIbHYIO MPOGECCHOHATIBHYIO POTrpaMMy, JAOKHBI UMETh
BbICIIIEE WJIM CpefHee MpodeccuoHanbHOe obOpa3oBaHue. Hamnume ykazaHHOrO oOpa3oBaHMS
JOJKHO TIOJITBEPKIATHCS IOKYMEHTOM T'OCYJapCTBEHHOI'O WIIM YCTaHOBJIEHHOTO o0pasia.

BeigaBaemblil JOKYMEHT: IIPH YCIIEIIHOM ITPOXO0KIEHUH IPOrPAMMBI U CJ1ady€ UTOTOBOM
aTTecTallid BBIJAETCS JUIUIOM O TPO(EeCcCHOHATBHOM TMEPENoArOTOBKE YCTaHOBJICHHOTO
oOpasra.



Cpok 1eiiCTBUSI UTOTOBBIX IOKYMEHTOB

Cpok neiicTBUS UTOTOBBIX JOKYMEHTOB PErJIaMEHTHUPYETCSl Ha OCHOBE MpaBU IO paboTe
C TepCcoHAIOM B cdepe ACSATeNbHOCTH JAaHHOH NpOTrpaMMBbl, YCTaHABJIMBAETCS Ha OCHOBE
COJIep>KaHusl IPOrpaMMBbI U COCTaBIISIET (B rojiax): 6€CCpoUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. KomnereHuuu
B pesynprare OCBOEHHS JOMOJHHUTEIBHON 00pa30BaTEIbHON IMPOrpaMMBI CIIYIIATEIh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

Tabnmna 1
KoMIeTeHTHOCTHO-OpUEHTUPOBAHHBIC TPEOOBAHUS K PE3yIbTaTaM OCBOCHHUS ITPOTPAMMEI
Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM
OIIK-6: Cniocoben 3HaTh:
MPOBOJUTH U3MEPEHUS - OCHOBHBIE UCTOYHUKU HAYYHO-TEXHUYECKOW HH(OpPMAINH TIO
AJIEKTPUYECKUX U MarepuajiaM B 00JIACTH METPOJOTHYECKOT0 OOeCredeHus: IMpu
HE3JIEKTPUYECKHUX MIPOU3BOJICTBE U MOTPEOICHUU JICKTPUUECKON SHEPTUH;
BEJIMYUH IPUMEHUTENBHO | - COBpEeMEHHBIE METOJbI, MPUMEHSIEMbIe B HH(GOPMAIIMOHHO-
K 00BEKTaM M3MEPUTEIIbHBIX CUCTEMAX.
npodeCcCuOHAITBHON
JeSITeIbHOCTH VYMmers:

- Hcnonb3oBath, 00001IaTh W aHAIU3UPOBATH CIPABOUYHYIO U
HAYYHO-TEXHUYECKYI0 MH(POpPMALUIO B OOJACTH METPOJIOTHH U
TEXHUUYECKUX U3MEPEHUN;

- BbImonHATE HEOOXOOMMBIE METPOJOTHYECKUE H3MEpPEHHS M
pacueThl.

Braners:

- Merogamu moMcka W aHajW3a CIPaBOYHOW M HAy4YHO-
TEXHUYECKOH HH(pOpMAIHH;

- MeronaMu  OLIGHKM KauecTBA TEXHUYECKUX CPENICTB
U3MEPEHHU;

- Metonamu OLICHKHU 3pPEeKTUBHOCTH TUIIOBBIX
MH(OPMaLMOHHO-U3MEPUTEIBHBIX CUCTEM U TEXHOJIOTUH;

- Merogamu u3MepeHUs, CUMTHIBAHUS MOKA3aHUW M aHalW3a
PE3yJIbTaTOB TEXHUYECKUX U3MEPEHHH.

OIIK-5: Cnocoben 3HaTh:
HCIIOJIB30BaTh CBOKWCTBA - HomeHknaTypy ¥ CBOMCTBA NPUMEHSIEMBIX KOHCTPYKIIMOHHBIX
KOHCTPYKLIMOHHBIX U MaTEepHaoB;
IIEKTPOTEXHUYECKHUX - Meronukn  pacdera  mapaMeTpoB  KOHCTPYKIIMOHHBIX
MaTEpHaJIOB B pacyeTax MaTEPUAJIOB IEKTPOTEXHUYECKUX CUCTEM;
I1apaMeTpPOB U PEKUMOB - Meroauku pacyeta TMHAMUYECKUX U TEIUIOBBIX HArpy30K;
00BEKTOB - Meronuku onpeneneHus dJIeKTPUIECKUX TIOTEPb.
npodecCuoHATBHON
NEeATEIbHOCTH YMers:
- Ompenenars JIEKTPUYECKUE HArpy3Kd SJIEKTPOTEXHUYECKUX
CUCTEM;
- OmnpenensaTes CBOMCTBA M MapaMeTpbl KOHCTPYKIIMOHHBIX
MaTepUaoB;

- OrmnpenensaiTe JJIEKTPUYECKHE HArpy3KM M TOTepU B
IIEKTPUYECKUX CETSX.




Bmaners:

- HaBpikamu pacuera m aHaim3a 3JIEKTPUUYECKUX HArpy30K M
MOTEPH B IIEKTPUUECKHUX CETSIX;

- CnocoOHOCThIO YYUTHIBATh CBOMCTBA KOHCTPYKIIMOHHBIX
MAaTEPHUAJIOB B AJIEKTPOTEXHUYECKUX CUCTEMAX.

OIIK-4: Cnocoben
HCIIOIH30BAaTh METOIBI
aHajgu3a u
MOJICTTUPOBAHUS
JNEKTPUYCCKUX LIETICH U
INMEKTPUIECKUX MAIIHH

3HaTh:

- CoBpeMeHHBIE CIIOCOOBI  TOJIyueHHs, MpeoOpa3oBaHus,
TPAHCHOPTUPOBKH U PACHPEACICHUS IEKTPUUECKON IHEPTUH;

- TunoBble MeTOAMKH BBIOOpa M pacueTa OCHOBHOTO U
BCIIOMOTaTeIbHOIO OOOPYJOBaHUS MpPH IPOEKTUPOBAHUU U
AKCIUTYaTaI[H AIEKTPOIHEPTETUUECKUX CUCTEM.

YMeTn:

- IIpoBoauTh DIEKTPUUYECKHE W MEXAHUYECKHE PaCUYCThI
MPUMEHUTEIBHO K JJIEKTPOIHEPTreTUYECKOMY OOOPYIOBAaHUIO U
CHCTEeMaM  TIPOM3BOACTBA, TMepeJayd W pacrupeaeicHus
E)JIGKTpOBHepFI/II/I 110 THUIIOBBIM MCTOAHUKAM C HCIIOJIB30BAHUCM
HOPMAaTUBHOH JIOKyMEHTaIlUU;

- COCTaBJISITH CTPYKTYPHBIE CXEMBI SJIEKTPUUECKHUX CETEH.

Bnaners:

- Mertonamu TpOBEAEHUS DJIEKTPUYECKHMX M MEXAHUYECKHX
pacyeToB npu MPOEKTUPOBAHUU n JKCIUTyaTaluu
AIEKTPOTEXHUYECKOTO 000PYIOBAHUS M JIEKTPUUECKUX CETEH ¢
HCI0JIb30BAHUEM HOPMATUBHOM JOKYMEHTALINH.

OIIK-3: Cnocoben
MIPUMEHSTh
COOTBETCTBYIOIIUI
(hbU3UKO-MaTEMaTHUECKUM
arrmapar, MeTOJIbl aHaJIN3a
Y MOJCTUPOBAHHUS,
TEOPETUYECKOT0 U
HKCIEPUMEHTAIHHOTO
WCCIICIOBAHMUSI TIPH
peleHnH
npodeccnoHaNbHBIX 3a7a4

3HaTh:

- Tunoseie METOINKHA
AJIEKTOPHEPTETUUECKUX CUCTEM;
- Metoauku MpoeKTUPOBAHUS 0OBEKTOB JICKTPOIHEPTETHUKH;

- TunoBbie METOUKHU 0OOCHOBAHUS CUCTEM IEKTPOIHEPTETHKU;
- OU3UYECKYID CYHIHOCTh 3JIEKTPOMArHUTHBIX IPOLECCOB B
AIIEKTPOTEXHUYECKOM 000PYI0BaHHUU.

pacucToB 9JICMCHTOB

YMmers:

- Hcnons3osarts
uHpOpMaInu;

- [Ionp30BaThCsl HOPMAaTHBHOW TOKYMEHTAMEH.

COBPCMCHHBIC UCTOYHHUKH  OJIA c60pa




Bmaners:

- CoBpeMEHHBIMH METOJIaMHU MTOMCKA U 00paboTKK MH(DOpMAInu;
- CoBpeMEHHBIMH METOJAMH  TIOJIb30BaHUSI HOPMATUBHOM
JIOKYMEHTAIUEeW U MPOUYUMH PECYpPCaAMU;

- HaBpikamu npOEKTHpPOBaHHS 3JIEMEHTOB M TEXHOJOTMYECKHX
SHEPrOCUCTEM B II€JIOM C HCIOJIb30BAHUEM TEXHUYECKOU U
HOPMAaTHUBHOMN JOKYMEHTALINU;

- CrtocOOHOCTBIO MMPOBOJUTH PACUYETHI IO TUTIOBBIM METOIUKAM;

- CocoOHOCTBIO K MPOBEJCHHUIO IKCIEPUMEHTOB IO 3aJaHHOU
METOJMKe, 00pabOTKe M aHAIM3y MOJYYCHHBIX PE3YJIbTaTOB C
MIPUBJICUEHUEM COOTBETCTBYIOIETO MATEMATHYECKOTO anlapara.

OIIK-1: Cnocoben 3HaTh:

MMOHUMAThH TPUHITAITHI - OCHOBHBIC METOJBI M CIIOCOOBI TOJYYCHHS, XPAHCHHUS U
paboThl COBPEMEHHBIX 00paboTku nHOpMaIuu;

MH()OPMATMOHHBIX - CrtocoOBI MPUMEHEHHSI CPEJICTB BBIYUCIUTEIBHON TEXHUKH IS
TEXHOJIOTUH U paboThI ¢ HHPOPMALIUEH.

WCIIOJIb30BAHUS UX IS

peleHus 3a1a4 YMmeTs:

npodeccnoHaTBEHOM - Ilomp3oBaTbcst cpelcTBaMHM aBTOMATH3AIMM ISl pacdera u
JeSTEeIIBHOCTH MPOCKTHUPOBAHHUS TEXHOJIOTHYECKOTO 000PYI0BaHUS;

- I/ICHOJII)?,OBaTI) I/IH(l)OpMaIII/IOHHI)IC TCXHOJIOTUHN U CpCIICTBa
MOJIyueHusi, 00pabOTKU U XpaHeHUs WHGOPMAILUU AJIsl PEeLICHHS
TCXHHUYCCKHUX 3a1a4 B O6J13.CTI/I BHGKTpOBHCpFeTI/IKH u
AIIEKTPOTEXHUKH.

Bmaners:

- Metonamu, ciocobaMu U cpeAcTBaMH 0OpaOOTKH U XpaHEHUs
I/IH(bOpMaHI/II/I C HUCITIOJIB30OBAHUEM COBpeMeHHI)IX CUCTEM
aBTOMAaTHU3allMu JUIsl MHAUBUIYAJIBHOIO MPUHSATHS PEIICHU B
00J1aCTH AJIIEKTPOIHEPTETUKHU U DJICKTPOTEXHUKH,

- CnocoOHOCTBIO MIPOEKTUPOBATh TEXHOJIOTHYECKOE
000pyI0BaHWE C WCIOJB30BAHHEM CTaHAAPTHBIX CPEICTB
aBTOMAaTU3allid  [POEKTUPOBAaHUS B  COOTBETCTBHUM  C
TCXHUYCCKUM 3aJaHUCM.

B pe3ysnbrare ocBOeHUs IPOrpaMMBbl CIyIIaTeNb JOJKEH ObITh CIOCOOEH pealn30BbIBATh
TPYJIOBbIe (DYHKIMH B COOTBETCTBHH C MPOPECCHOHAIBHBIM CTaHIapTOM (Tadm. 2).
YpoBeHb KBaTMpUKAIIH 6.

Tabnura 2
[TpakTHKO-OpHEeHTUPOBAHHBIE TPEOOBAHNUS K PE3yJIbTaTaM OCBOSHHS MPOTPaMMBbI

TpynoBble pyHKIIMH TpebGoBaHus K pe3ynbTaTaM

16.019 «Crenmanuct mo KCIuTyaTalu TpaHc(hopMaTOPHBIX MOJACTAHIUHN 1
pacnpeeNuTeIbHbIX TYHKTOB




I1K-97/B/01.6/1 cnocoben
IIPOBOIUTH
OpraHU3aIMOHHO-
TEXHUYECKOE,
TEXHOJIOTHYECKOE U
pecypcHoe obecrieueHue
paboT Mo AKCIuTyaTaIu
TpaHCHOPMATOPHBIX
HOJICTAaHIIUU U
pacnpeaeuTeIbHBIX
MyHKTOB

TpynoBbie 1elCTBUA:

- IlogroroBka u peanu3anusi MEPONPHUATHI MO MeXaHU3alUU
MIPOU3BOJICTBEHHBIX MIPOIIECCOB u PYUYHBIX pabor,
OCYIIECTBIISIEMBIX B nporecce SKCIUTyaTaIlH
TpaHCPOPMATOPHBIX ~ TOJCTAHIMA ¥  PacCHpeeTUTEIbHBIX
MyHKTOB;

- Ilpmem  3akOHYEHHBIX  pabOT MO  PEKOHCTPYKIUHU
TpaHCQOPMATOPHBIX ~ MOJACTAHIMA UM  pacHpeleTUTeIbHBIX
MIyHKTOB, UCIIBITAHNE BHOBH BBOJIUMOTO O0OPYIOBAHUS;

- KoHTponp  cTemeHu = COOTBETCTBHS  XapaKTEPUCTHK
AIEKTPUYCCKUM HHEPTreTHUSCKUM HOPMATHBHBIM ITOKA3aTeIsIM
KadecTBa (4acToTa, HAIIPSDHKEHUE).

YMeHus:

- OCyILEeCTBIATh SKCIEPTU3Y TEXHUUECKON JJOKYMEHTAIUH;

- Paspa0aTbiBaTh TEXHMYECKYIO, TEXHOJOIMYECKYI0 M HHYIO
JOKYMEHTALUIO I E pabOTHUKOB, OCYILIECTBIISAIOIINX
HKCIUTyaTaI1I0 TpaHc(hOpPMaTOPHBIX HOJICTaHLU I U
pacnpeaenuTeNbHbIX TYHKTOB;

- [IpumeHsTh 3HaHMs B 00JaCTH JEKTPOTEXHUKH M TMIPABIUKU
JUIsL TIOJATOTOBKM MPEAJIOKEHUH 10  COBEPILIEHCTBOBAHUIO
HKCIUTyaTaluH TpaHc(hOPMATOPHBIX MOJICTAaHIU I U
pacnpeaenuTeNbHbIX TYHKTOB;

- OueHuBaTh HampaBJICHUS pa3BUTHS OTEUECTBEHHOW U
3apyOeKHON MpPaKTUKU IO 3KCIUTyaTallud TpaHCPOPMATOPHBIX
MOJCTaHLUI U pacHpeeNUTeNbHbIX TYHKTOB,;

- HUcnonp3oBarhk yMeHus mo tpynoBoil ¢ynkuuu xona A/02.5
"OcymiecTBieHne padoT MO TEXHUYECKOMY OOCIIYKUBAaHUIO M
PEMOHTY TpaHCHOPMATOPHBIX MOJICTAHIIN I "
pacnpeeInuTeNbHbIX TYHKTOB" .




3HaHUS:

- CoBpemeHHbIe HH(OPMALIMOHHBIE TEXHOJIOTUH;

- OTedyecTBeHHBIE U 3apPYOCIKHBIC TIOCTHIKECHUS HAYKH M TEXHUKH,
crelnuaibHas JuTepaTypa IO  BONpPOCAM  IKCIUIyaTalluu
TpaHC(OPMATOPHBIX  NOACTAHIMA U paclpeleTUuTeNbHbIX
MyHKTOB;

- IlepcnexTuBbl  pa3BUTUS 00NACTH  TPOQECcCHOHATHHON
JESITEIbHOCTH, CBSI3aHHOMW € AKCIUTyaTalueil TpanchopMaToOpHbIX
MOJCTAaHIUI U pacHpeeTUTeNbHBIX TyHKTOB,;

- Metoasl ycTpaHeHHMsT HEUCHPABHOCTEH W JIMKBUAALUU
aBapuiHBIX ~ cUTyanmii B pabore  TpaHc(hOpMaTOPHBIX
MOJICTAaHINI U paclpeeuTeNbHbIX TYHKTOB;

- Hopmbl m0omycTHMBIX 3HA4€HWH OTKJIOHEHHS YacTOTHI M
HAPSDKEHUS JIEKTPUIECKOM SHEPTUH;

- DKcrulyaTtalliOHHBIE  TpeOoBaHHWsI K  O0OOpYAOBaHHMIO,

WH)XEHEPHBIM  CHUCTEMaM,  3JaHUAM U COOPYKEHUSAM
TpaHC(HOPMATOPHBIX  TOJACTAHIMA W pacCHpeAesIUTEeIbHbBIX
IIYHKTOB;

- 3Hanwus o TpyaoBoi pyHkuu komxa A/02.5 "OcymiecTBiieHne
paboT MO TEXHUYECKOMY OOCITYXHBAaHUIO U  PEMOHTY
TpaHC(OPMATOPHBIX  NOACTAHIMA W paclpeleTUuTeTbHbIX
IIYHKTOB".

20.032 «PaboTHHK 1O 00CITYXHBaHUIO 000PYIOBaHHS MOJCTAHIUI SJIEKTPUIECKUX CETEID

I1K-828/G/01.5/1
CIOCO0E€H OCYIIECTBISATh
MOHHUTOPHHT
TEXHUYECKOTO COCTOSTHUS
o0opynoBaHus
MOJICTaHIIN I
ANEKTPUUYECKUX ceTei

TpynoBeie 1elCTBUS:

- Coop u ananu3 uHpopManuu o0 OTKa3zaX HOBOW TEXHHUKU U
AIIEKTPOOOOPYIOBAHUS  TOJCTAHIIMM  AIEKTPUUYECKUX  CETeH,
cocTaBlieHUE J1Ie(DEeKTHBIX BEIOMOCTEN;

- IloaroroBka aHAJIUTUYECKHX MAaTE€pPUAIOB O COCTOSHHUH
000py1I0BaHUS MMOJCTAHIIUN AIEKTPUIECKUX CETEH;

- IlpoBeneHne BBIOOPOUHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
OCMOTPOB O0OpY/IOBaHMS TOJCTAHIIMI JIIEKTPUUECKUX CETEH,
OLIEHKa KauecTBa paboOT Mo O0OCITYy)XKMBaHUIO 000pPYIOBaHUS
MOJCTAHIINI JIEKTPUUECKUX CETEH;

- O1ieHka kayecTBa pabOThl BHOBb BBEIEHHBIX OOBEKTOB B 4aCTH
000py/I0BaHUsl TOJCTAHIMI 3JIEKTPUUECKUX CETEH MO0 HOBOMY
CTPOUTENIBCTBY W TEXHOJOTMYECKOMY IPUCOECAUHEHHMIO K
AIIEKTPUYECKUM CETSM, PEHOBALIUH.




Ymenus:

- OmneHuBaTb COCTOSIHME€ TEXHUKM  O€30IaCHOCTH  Ha
IIPOU3BOJICTBEHHOM OOBEKTE;

- Paborate ¢ mEpPCOHAIBHBIM KOMIIBIOTEPOM, TEKCTOBBIMU
pelaKkTopamMH, SJIEKTPOHHBIMH  TaONMLAMH, CHEIHAIbHBIMU
OHJIAMH-TIPUIIOKEHUSIMU u U (GPOBBIMU CepBUCaMHU,
AIIEKTPOHHOM MOYTOM U Opay3epamu;

- CamoCTOATENpbHO MOJAEPKMUBATh M IOBBILIATH YPOBEHb
npodecCHoHANBHOM KBATH(DHUKAITHIH;

- OueHuBaTh KayecTBO NPOU3BEIEHHBIX pabOT B YacTu
000py1I0BaHUs MMOJCTAHIIUN AIEKTPUUIECKUX CETEH;

- AHanu3upoBaTh M NPOTHO3UPOBATH CUTYAIUIO COCTOSHUSA
000py1I0BaHUS MMOJCTAHIIUN AIEKTPUUIECKUX CETEH;

- [IpoBOIUTH TEXHUYECKOE OCBUJIETEIHCTBOBAHNE 000PYI0BaAHUS
ITOACTAHIIUM JIEKTPUUYECKHUX CETEH;

- [IpyHUMaTh TEXHUYECKHE PELICHUS 110 COCTaBYy MPOBOJUMBIX
pabor B dYactu 00OpyIOBaHHS TOACTAHIMNA DSICKTPUUECKUX
ceTelt;

- IlpumeHsITH CHpaBOYHBIE MaTEpPUAIbl [0 TEXHUYECKOMY
OOCITYXKUBAaHUI0O M PEMOHTY OOOpYyIOBaHHUS MOACTAHIUIN
ANEKTPUYECKUX CETEH;

- Ilpemnmaratb ¥ peanu30OBBIBATH  MEPOIPHUATUS IO
COBEpUICHCTBOBAHUIO  IPOU3BOJACTBA  pabOT B 4acTu
000pyI0BaHUs MOJICTAHINI STIEKTPUUECKUX CETEH.




3HaHUS:

- Hopmel u TpeboBaHus, craHAapTbl 1O HCIBITAHUSAM
000py10BaHUs MOJCTaHIINI BIIEKTPUUECKUX ceTei,
IIyCKOHAJIAJIKE;

- Meroapl aHanM3a KauyeCTBEHHBIX IOKa3aTeled paboTb
000pyI0BaHUS MOACTAHIMM IEKTPUUECKUX CETEH;

- XapakTepHble TpPU3HAKU IOBPEXKIEHUN 00CIyKHBAEMOI0O
000py10BaHUS MOACTAHIIMM IEKTPUUECKUX CETEH;

- Meroauku  omnpeneneHus — NapaMeTpoB  TEXHHUYECKOIO
COCTOSIHUSL 000pPYIOBAHUS MOJACTAHLUUN MEKTPUUECKUX CeTeH U
€ro OLICHKH;

- OCHOBBI IEKTPOTEXHUKH;

- [IpaBuna yCcTpoMCTBa 3JIEKTPOYCTAaHOBOK;

- Cpoku nefcTBUsl, pU3nUecKue 00beMbl HOBOI'O CTPOUTENILCTBA
W PEKOHCTPYKLUMHM  DBJIEKTPUYECKHX  CETed M JIMHHUMA
AIIEKTpOIIEpeaayn;

- Ilopsinok m MeToapl MIAaHUPOBAaHUSA PabOT MO TEXHUYECKOMY
OOCIIy’)KUBaHUIO M  PEMOHTY OOOpYIOBaHUS  IOJCTAHIMI
ANEKTPUYECKUX CETEH;

- [lopsinok opranuzanuu obecrnedeHus NPoru3BOACTBa PEMOHTOB
MaTepUaAIbHO-TEXHUYECKUMH PECYpPCaMHU;

- (Cxema »5JIEKTPUYECKMX CETeH B 30HE OKCIUTyaTallHOHHOU
OTBETCTBEHHOCTH;

- Ilopsanmox opraHM3anuu IpPOBENEHUS ITPUEMO-CIATOYHBIX
UCIBITAaHUM, NPUEMKH BBIIOJHSAEMBIX PEMOHTHBIX paboT 110
PEMOHTY 000PYAOBaHUS MTOICTAHIIUN SJIEKTPUIECKUX CETeH;

- [IpaBuina TEXHMYECKON 3KCIUTYyaTalluH JICKTPUYECKUX CTAaHLIUN
U cereil B yacTU 0OOpYNOBaHMS IMOACTAHIMHA 3IEKTPUUYECKUX
ceTei;

- OCcHOBBI TOCTpOEHUs IU(POBOI MOICTAHIINY;

- IlpaBmia  oKCrulyaTanMM W OpPraHM3alMyd  PEMOHTA
JIIEKTPUYECKUX CETEH.

20.031 «PabOTHUK 110 TEXHUYECKOMY OOCITYKHBAHHUIO U PEMOHTY BO3IYILIHBIX JTUHUH
AIIEKTpONepeaayn»




I1K-826/G/01.5/1
CIOCOOEH OCYIIECTBIIATh
MOHHUTOPUHT
TEXHUYECKOT'O COCTOSTHHS
BO3YLIHBIX JUHUN
3JIEKTpoIepeiaun

TpynoBbie 1elCTBUA:

- COop ¥ aHANU3 JaHHBIX, XapaKTEPU3YIOUINX MECTHBIE YCIOBHS
(TaHHBIE TIO TOJOJEAYy W BETPY, 3arpsA3HEHUSIM aTMoc(ephl Ha
Tpacce BO3AYIIHBIX JIMHUN AJIEKTpONepeayn);

- M3ydyenue u ananu3 uH(OpPMAIUKM, TEXHUYECKHX JaHHBIX,
MoKa3aTeJiel ®  pe3yJabTaToB paboOThl, HMX 0000IIeHHE U
CHCTEeMaTH3allHs;

- IlpoBeneHue BBIOOPOUHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
OocMOTpOB  (00BE310B,  OOJICTOB)  BO3IYIIHBIX  JIMHUH
AIIEKTpONepeauu AJisl UCIIBITAHUN BO3AYIIHBIX TUHUN U 3aMEpOB
UX TEXHUYECKUX MTapaMETPOB;

- [loaroroBka JaHHBIX O TEXHUYECKOM COCTOSIHMM BO3IYIIHBIX
JMHUN 3JIEKTPOIIEPENAaUr, OTIAENIbHBIX JIMHEWHBIX COOPYKECHHMI,
MECTaX YCTAaHOBKM M TEXHHYECKOM COCTOSHUHM (DPUKCHPYIOIIUX
WH/INKAaTOPOB, TPUOOPOB OTIPEIEIICHUSI MECT TIOBPEKACHUH;

- Coop u ananu3 mHPOpMaHK 00 OTKa3aX HOBOW TEXHHKU H
AIEKTPOOOOPYIOBAHMS;

- Y4er 1 aHa/u3 1aHHBIX O MOBPEXKIAEMOCTH 000PYyIOBAHUSI.




YMeHus:

- [IpaBuiia TEXHMUECKOM KCIUTyaTalluy AJIEKTPUYECKUX CTAaHLUI
Y CeTeH B 4YaCTH BO3AYIUHBIX JIMHUM;

- OCHOBBI IEKTPOTEXHUKH;

- CXeMBl 2JIEKTPUIECKUX COCTMHEHMIA;

- XapakTepHble IPU3HAKY MOBPEKICHUHN, IOPSIIOK BBISIBICHUS U
YCTpaHEHUS  HEUCHPABHOCTEH  Ha  BO3MYIIHBIX  JIMHUAX
3IIEKTpoIepeiadH;

- O0beM 1 HOPMBI UCTIBITAHUHN STIEKTPOOOOPYIOBAHHS;

- Texauyeckne XapaKTEePHUCTHKH, KOHCTPYKTUBHBIC
0COOEHHOCTH, Ha3Ha4YeHHE u PEKUMBIL paboThI
AIIEKTPOOOOPYIOBAHHUS;

- OnpHonuHEWHasT  cXema  JJEKTPUYECKUX  COCIMHEHUM
BBICOKOBOJIbTHBIX CETEH, CXEMbl MPOKIAAKA BO3AYLIHBIX U
KaOeJIbHBIX JINHHIMA;

- llepenoBoii  NMPOM3BOJACTBEHHBIH  OMNBIT  OpPraHU3ALMU
AKCIUTyaTaIliu ¥ PEMOHTA JIMHUHN 3JIEKTpOIepeaayu;

- Opranusanus U TeXHOJOTHUS BHIIOTHEHUS paboT 0 PEMOHTY U
TEXHUYECKOMY  OOCIY)KMBAaHUIO  BBICOKOBOJBTHBIX  JIMHHUM
AJEKTpoIepeauH;

- Texunueckue XxapakTepUCTUKH, KOHCTPYKTUBHBIE OCOOCHHOCTH
OCHOBHOTO O0OpYyIOBaHUSI M COOPYXEHHH BO3IYIIHBIX U
KaOeJIbHBIX JINHHIMA;

- TpeboBanus K U30JAIMKM B MECTaX HHTEHCUBHOTO 3arpsi3HEHUS
Y YHOCOB;

- HopMmanbHble, aBapuiiHble, NOCIE€AaBAPUNWHBIE U PEMOHTHBIE
pPEXKUMBI PabOTHI OTAETBHBIX BO3AYIIHBIX U KaOETbHBIX JIMHHM,
JIOITYCTUMbIE TIEPETPY3KHU MO TOKY M TEMIIEpaTypaM BO3AYILIHBIX
1 KaOeJIbHBIX JIMHHUIA;

- TexHONOrHs BHIOTHEHHS PabOT MO PEMOHTY U TEXHUYECKOMY
00CITy’)KMBaHUIO BBICOKOBOJIBTHBIX JIMHUH JJICKTpOINIEpeIaun;

- Texanueckue xapakKTepUCTHUKU, KOHCTPYKTHUBHBIE OCOOEHHOCTH
OCHOBHOT'O 000pY/I0OBaHUS M COOPY>KEHUI BO3AYIIHBIX JINHUM;

- HopMmanbHble, aBapuiiHble, MOCIE€AaBAPUNWHBIE U PEMOHTHBIE
PEXKUMBI pabOThl OTACIBHBIX BO3MYIIHBIX JHUHHUH, JOMYCTUMBIE
MEepPErpy3KM Mo TOKY U TEMIEpATypam BO3AYIIHbIX JINHUM;

- Opranu3anuoOHHO-PaCOPSIIUTEIbHEIE, HOPMAaTHBHEIE,
METOJMYECKHE JIOKYMEHThl [0 BOIpOCaM 3KCIUlyaTaluu
BBICOKOBOJIbTHBIX JIMHHUH JIEKTPOTIEPEIavun;

- [IpaBuna TEXHOJIOTHYECKUX MPUCOETUHEHUI
SHEPTONMPUHUMAIOIINUX YCTPONUCTB MOTPEOUTENCH DIIEKTPUUECKOU
SHEPruM, OOBEKTOB IO TMPOU3BOJACTBY JSHEPTUH, OOBEKTOB
AJIEKTPOCETEBOTO XO3SICTBA;

- IlpaBuna opraHu3anMu TEXHHUYECKOTO OOCTY)KUBaHUS U
pEeMOHTa obopymoBaHusl, 31aHUN 31 COOPYKEHHI
ANIEKTPOCTAHIIUMI U CETEN;

- [IpaBuna ycTpoicTBa 3JIEKTPOYCTAHOBOK;

- Texaudeckue xapakKTepUCTUKH, KOHCTPYKTUBHBIE OCOOEHHOCTH
BO3YIIHBIX JTUHUM.




3HaHUS:

- BecT TeXHUYECKYIO 1 OTUETHYIO TIOKYMEHTALIHIO;

- Pabotath ¢ TEKCTOBBIMH pPEAAKTOPAMH, DIICKTPOHHBIMHU
TabIULaAMHU, 3JIEKTPOHHOM HOYTOM u Opay3epamu,
CIeUaJIN3UPOBAaHHBIMU IIPOIpaMMaMu;

- OnepaTUBHO IPUHUMATh U PEANNU30BbIBATH PELICHUS (B paMKax
JIOJIKHOCTHBIX 00s13aHHOCTEMN);

- IlnanupoBarh paboOThl MO PEMOHTY BO3AYUIHBIX JIMHUH
AIIEKTpOIEepeaayn;

- I[IpuMeHATH clipaBOYHbIE MaTepUallbl, aHATM3UPOBATh HAYYHO-
TEXHUYECKYyl0  HH(pOpMamuioo B  00JaCTH  AKCIUTyaTalllH
BO3AYIIHBIX JINHUH 3J1eKTpoIepesayy;

- BolsaBisTh 1eeKThl HAa BO3AYIIHBIX JIMHUSAX JIEKTPONEPEaUH.

2.2. XapakTepHCTHKa HOBOr0 BHAa NPO(ecCHOHATbHOWH JeSATeIbHOCTH, HOBOW
KBAJIN(PUKATAN

B pesymprare  OCBOGHHMS ~ JIONOJHUTEIbHOW  00pa3oBaTeNbHOW  MPOrPAMMBI
«Dnexmposnepeemuieckue cucmemvl U cemuy CIyIIaTeldb JOJDKEH OBITH TOTOB K 00JacTH
poeCCHOHATTLHOMN IEATEIFHOCTH, 0OBEKTaM U 33/1a4aM.

Obnacmo/cheppr  TIpOPEeCcCUOHATBHON ~ ESITENBHOCTH — CIIyIIATeNs,  IPOLIEIIIETO
o0y4eHne 1o mporpaMmMe MpoQecCHOHATBHON MEePErnoIroTOBKH BKIIIOYAET:

- CTpOHTENBCTBO M KUIHIIHO-KOMMYHAIBHOE X035 CTBO.

- DJeKTPOIHEPreTHKA.

- [IpoekTupoBaHus U IKCILTyaTalll 0OBEKTOB AIICKTPOIHEPTETHKH.

- DIEKTPOIHEPTETUKU U AIEKTPOTEXHUKH.

Oobvexkmamu nipohecCUOHATBFHON IeITETbHOCTH SIBIISIOTCS:

- DIIeKTpUYecKre CTaHIIMU U MOACTAHIINU.

- DIEKTPOIHEPTETHUECKUE CUCTEMBI U CETH.

- YCTaHOBKM BBICOKOTO HAMpPsDKEHUS Pa3jIMYHOTO HA3HAYEHUS, DIICKTPOHU3OJISIIMOHHBIE
Marepurajibl, KOHCTPYKHOUHU MW CPEACTBA HUX JUArHOCTUKHU, CHUCTCMbI 3allUTbl OT MOJIHUHM H
MIepEeHATNPSKEHHH, CpeCTBa 00ECIIeYeHHs FIEKTPOMAarHUTHON COBMECTHMOCTH OOOPYIOBaHMS,
BBICOKOBOJIBTHBIC 3JICKTPOTCXHOJIOTHH.

- Peneitnas 3ammra u aBTOMaTU3a1US AIEKTPOIHEPTETUYECKUX CUCTEM.

- 3HepFeTI/I‘-I€CKI/I€ YCTAHOBKH, OJICKTPUUCCKHUEC CTAHIMKU W KOMIUICKCBI Ha Oaze
BO300OHOBIISIEMBIX UICTOYHUKOB SHEPTHUU.

BrInmyckHUK MporpaMMbl AOKEH YMETh peliath MpodecCHOHANbHBIC 3adauu 10 BUIAM

npod e TeNbHOCTH:

Ilpoexmmuiui:

- 3aauu, CBsI3aHHBIE C TIPOSKTHBIM BHIHOM NIPOPECCHOHATBHOM IS TEITEHOCTH.

Koncmpyxkmopckuii:

- 3aaun, cBsI3aHHBIE ¢ KOHCTPYKTOPCKUM BHIIHOM MTPO(ECCHOHATHLHON e TETLHOCTH.

Texnonoeuueckuii:

- 3aauu, CBsI3aHHBIE C TEXHOJIOTHYECKUM BHIHOM NIPO(GECCHOHATLHON JIEATEIIEHOCTH.

OKCnayamayuoHHblL:



- 3a/1aun, CBSI3aHHBIC C KCIUTYaTAIIMOHHBIM BHIHOM MPO(ECCHOHAITBHOMN IeATEeIHhHOCTH.
B pesynbpTare OCBOEHHS OMOJTHUTEIHLHOW OOpa30BaTENbHOW MPOTrpamMMbl CIyIIATeNb
JIOJDKeH  0o0JIamaTh CHOCOOHOCTSIMH K BBIIIOJIHGHHIO HOBOIO BHAA [IeSITEIbHOCTH
COOTBETCTBYIOIIETO MPUCBAEMON KBAJU(PUKAIUU (HE MPeTyCMOTPEHO).

3. CTPYKTYPA W COJIEPKAHUE ITPOI'PAMMBI (PABOYHE ITPOI' PAMMBI
JTUCLUILINH (MOAYJIEI)

3.1. TpynoeMKoCTh HPOrpaMMBbl

TpymoeMKOCTh MporpamMmbl BKJIIOYash BCE BHJbI ayJIUTOPHOH M BHEAyIUTOPHOM
(caMOCTOSATEHHOM) pabOTHI COCTABIISICT:

- 30,6 3a4eTHBIX €IUHUII;

1101 ak. u.

CtpykTypa nporpaMMbl C YyKa3aHHEM HAUMEHOBAaHUS TUCHUIUIMH (MOAyJNeW) U HX
TPYJOEMKOCTH IIPEJCTaBlIeHa B Ta0I. 3.

VY4eOHbIM TUIaH JOMOJHUTEIBHON 00pa3oBaTeIbHOM MPOrpaMMbl IPEJACTABICH B
MIPHIOKEHUE A., SBIISIOMUNCS HEOTHEMIIEMOH YaCThIO TPOTPAMMBI.

Tabauna 3
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1 Crpaterust pa3BUTHS
3 3aver ¢
BIIEKTPOIHEPTETHKH 20|18 2119 4
9 OIIEHKOH
Poccun
1.1. | CoBpemeHnHoe
COCTOSIHHE T
poOIEMBbI 8| 4| 4 4
AIEKTPOIHEPTETHYEC
KOH oTpaciu
1.2. | IlepcnekTuBbI
Pa3BHUTHsI OTPACIIH.
eI 1 3a/1a4u
1 ) 8|44 4
SHEPreTUUECKOn
CTpaTeruy Ha
nepuog 10 2020 r.
1.3. | Pecrpykrypusanus
PyIiyp 8|44 4
OTpacii U ee




HOPMAaTHBHO-
mpaBoBast 0a3a

1.4.

HayuHo-
TECXHUYCCKAs
MIOJINTUKA OTPACIIH.
IIpumenenue
HOBEHIIINUX
TEXHOJIOIui

[XY

MenemKMEHT B
JHEPreTHKe

~ o

28

24

3auer ¢
OLICHKOM

2.1.

CymHoCTh 1
METO/I0JIOTHUECKHE
OCHOBBI yIIPABIICHUS
opraHuzanuei

(o2 0N

2.2.

Teopust MOTHBALIMU
U QYHKIUSA
KOHTPOJIS

2.3.

Teopus npuHATUSA
peuieHus

2.4.

VYnpasnenue
Ka4eCTBOM B
MacmTabe KOMIAHUH

10

Teoperuueckue
OCHOBBI
JNEKTPOTEXHUKHU

O | oOR |kPrRr Rk

42

42

DK3aMeH

3.1.

JIuneinebie
AJIEKTPUYECKUE LIETTH
MOCTOSIHHOT'O TOKa

D

3.2.

JIuneiHbie
BJIEKTPUYECKUE LIETTH
CHHYCOUAAJIBHOTO
TOKa

N W

16

16

16

Pacuer
HOE
3a/1aH
ne

3.3.

HecunycounanbHbie
MIEPUOTNICCKIE
HATIPSDKCHUS ¥ TOKH

3.4.

[lepexonnsie
MIPOIIECCHI B
ANEKTPHYECKIX
LIETsIX

(o2 ol

3.5.

Henunetinnie
ANEKTPUUYECKUE U
MarHUTHBIE [IEITH

DneKTpuuecKue
MallluHbI

DK3aMeH

4.1.

Tpanchopmaropsl

NN e R ]

10

10

Pacuer
HOE
3a7aH
ne

4.2.

O061ue BOpock
MalIlH
MePEeMEHHOr0 TOKa

4.3.

MamuHs!
TIEPEMEHHOI0 TOKa

14

14

16

4.4,

MamuHb!
MOCTOSIHHOI'O TOKa

= O Wl Ok




OnexTpoodopyaoBaH
He DHEPTOCUCTEM

~

3aueT ¢
OLICHKOM

5.1

Knaccugukarnmus,
0003HaYEHUS
OCHOBHOI'O
obopymoBaHus
9HEPrOCUCTEM.
OCHOBHBIE OHATHS
Ipu BEIOOpE
MOII[HOCTH
TpaHcdopmaTopoB

[

5.2.

BBICOKOBOJIBTHBIE
KOMMYTaIlHOHHBIE
3IIEKTPOAINAPATEL.
Konctpykuuu u
BBIOOD

[

5.3.

H3meputenbHbie
TpaHchopmaTops
TOKA U HaNpsKEHUSL.
KoHucTpykuuu u
BEIOOD

(=Y

5.4.

Cpencrtia
OTpPaHUYCHUS TOKOB
KOPOTKOTO
3aMBIKaHUS

5.5.

KowMmriextHbie
pacnpenenuTenbHbIe
ycrpoiicta (KPVY)
6-10 kB. KPY ¢
3J1era30oBoi
m3ossiuert (KPYD).
OTKpBITHIE
pacrpenenuTeNsHbIe
ycrpotictBa (OPY).
KommnextHbie
TpaHc(hopMaTOpHEIC
MIO/ICTAaHITUI

=

Ilepenaua u
pacnpeneneHue
ANIEKTPOIHEPTUHU

[op}

28

DK3aMeH

6.1.

OCHOBHBIE TTOHATHS
00
3JIEKTPOIHEPTETHYUEC
KUX CUCTEMAX U
ANEKTPHUYCCKIX
CETAX

6.2.

XapaKTepuCTUKU U
napameTpsl JIDII

6.3.

XapaKTepUCTUKU U
apaMeTpsl
MOICTAaHITUH

gl |01 -

6.4.

DneKTpuuecKue
HArpy3KH y3JI0B
ANEKTPHUYCCKIX

N -




cereil. [lotepu B
MEKTPUUECKUX
ceTsx

6.5.

Pacuets! pexxumoB
JNEKTPUYECKUX
cere

[

Pacuer
HOE
3aJaH
ne

Mertponorus.
DneKkTpuuecKue
n3Meperus. ACKYD

o w

18

19

3auer ¢
OLICHKOM

7.1.

OO011MEe MOJI0KEHUS
METPOJIOTHH.
dusnyeckne
BEJTHYHHEI.
Enuncrso
HU3MEpEHUI.
Texunueckue
U3MepeHusl.
Knaccugukarus
HU3MEpEeHUuil.
Cpencrtaa
U3MepeHui

7.2.

ITorpemnoctu
n3MepeHuil. Meronbt
oOHapyXeHUs,
HCKJIIOYEHUS], YUETa.
Mertpo-noruyeckue
XapaKTEPUCTUKU
CpENCTB U3MEPEHUI.
Merto1bl H3MEpEHU

7.3.

Mertonbl u3mMepeHus
TOKOB, HANPSKEHUH,
MOIIHOCTH,
rnapaMeTpoB
BJIEKTPUUYECKUX
neneu

=

74.

ITotepu n
MEpOIIPUATHS 110 UX
cHKeHut0. OCHOBBI
co3ganuss ACKVYD.
TpeboBaHus.
CrtpyKTypHbBIE
CXEMBI

=

Peneiinas 3amura u
aBTOMAaTHUKa

(o)

37

Bauer ¢
OLIEHKOH

8.1.

Hasnauenwne P3 u A.
Bunel noBpexaeHuit
Y HEHOPMAJTbHBIX
PEKHMOB pabOTHI
JIMHAN

8.10

Peneiinas 3amura u
aBTOMAaTHKa
TeHEePaTOPOB

8.11

Peneiinas 3amura
3JIEKTPOIBUTaTENICH




8.12

ABTOMaTHYECKOE
MTOBTOPHOE
BKJIIFOUCHHC JIMHUH
(ATIB)

8.13

ABTOMaTHYCCKHI
BBOJ pe3epBa (ABP)

8.14

ABTOMaTHuecKas
YaCTOTHAs pasrpyska

8.15

[MonsiTue 06
yCTpOWCTBa
IIPOTUBOABAPUUHOMN
aBTOMAaTHKU

8.2.

CxeMbl COCTUHEHMS
HU3MEPHUTEITBHBIX
npeoOpa3oBareneit
TOKA U HATPSDKCHUS.
U3-meputenbHbIe
npeobpa3oBaTenu
TOKA U HATPSDKCHUS

8.3.

ToOKOBEIE 3aIUTEI
JIMHAN

8.4.

TokoBrie
HalpaBJICHHbIE
3alUThl JUHAN

8.5.

3amuTel JUHAHA OT
3aMBIKaHUH Ha
3eMIII0 B ceTax 6-10-
35 kB uork.3. Ha
3EMITIO B CETAX
HanpspkenueM 10 kB
H BBIIIIE

8.6.

JlucranoHHas
3alUTa JNHAN

8.7.

Huddepennnansapre
TOKOBBIC 3aIHUTHI
JMHUH (IPOAOIILHBIC
1 TIONIepEYHBIe)

8.8.

BricokouacToTHBIE
3aIUThl JTUHUH
(HampaBJICHHBIE C
BY GnoxupoBKoii U

AP3)

8.9.

Peneiinas 3amura u
aBTOMAaTHKa
TpaHchopMaTOpPOB

=

Paiionnas
JJIEKTPUYECKAs CETh

amura

KypCOBO
i

paboTh

10

DNeKTpOIHEPTETHYE
CKHUEC CUCTEMBI U
ceTH

DK3aMeH

10.1

Bamancer aktuBHOM
U pEeaKTUBHON
MOIIHOCTH.

N (Do

10




Komnencamus
PpeaKkTUBHOMI
MOILHOCTH

10.2

IIpoexTupoBanue
3JEKTPUYECKON CETH

10

10.3

Bri6op mapamerpos
JJIEMEHTOB
3JIEKTPUYECKON CETH

coON NP

14

14

14

10.4

Texnanko-
SKOHOMHYECKHE
pacueTsl Ipu
MIPOEKTHPOBAHNHT
ANEKTPHUYECKIX
cereit

10.5

PerynupoBanue
HaTpsKECHUS B
INEKTPUYECKUX
CeTsIX

N

10

10

11

IIepexonnbie
MPOLIECCH] B
ANEKTPUYECKUX
cUCcTeMax

~

47

DK3aMeH

111

OO01ue cBeaeHns 0o
ANEKTPOMArHUTHBIX
MePEXOTHBIX
nporeccax u
METOJIaX MX pacuera

11.2

DIIeKTPOMAarHUTHbIE
TIepeX0 THbIE
MPOIIECCHI U pacyeT
TOKOB K.3. TIPH
COXpaHEHHH
CHUMMETPHHU
TpexdasHol 1enu

N

16

16

Pacuer
HOE
3a7aH
ne

11.3

DneKTpOMarHuTHbIE
Hepexo/HbIe
HPOLIECCHI U pacyeT
TOKOB K.3. TIpH
HapyILCHUH
CHMMETpPHH
Tpexda3zHOH Ienn

114

Cratnueckas
YCTOMUHUBOCTD
AJIEKTPOIHEPTETHYEC
KUX CUCTEM

115

JvnHamuueckas
YCTONYMBOCTh
3JIEKTPO-
SHEPreTUUYECKUX
CHCTEM

(BN

11.6

PesynbpTupytomas
YCTOHYHBOCTh
3JIEKTPOIHEPreTUYEC
KHX CUCTEM

11.7

VYcTolunBOCTE Y3710B




Harpysku

12

Bo3nymnsle u
KaOeabHbBIE TUHUT
AJIEKTpONepeIaun

28

24

3aueT ¢
OLICHKOM

12.1

XapakTeprCTHKH
YCIIOBUIA pabOTHI
BO3/IyLIHBIX JIMHUH

12.2

KoncTpykuuu
IIPOBO/JIOB, OIOD,
N30JLILIMU

[

12.3

Teopus
MEXaHWIECKOTO
pacdera MpoOBOAOB

12.4

KabGenbHbIe THHUT

10

13

M3onsaums u
TIepeHANPSIKESHHSI

= O11O N O -

28

26

DK3aMeH

13.1

[Ipuunnbt
TIOSIBIICHUSA
NIepeHANPSHKEHUN B
IIEKTPOYCTAHOBKAX

13.2

OO0mrue
XapaKTEePUCTUKU
30 LIUA
3JIEKTPOYCTAHOBOK

N

10

13.3

3amura
3JIEKTPOYCTaHOBOK
OT NIepeHaNpPsKEHUI

N

10

14

Ynpasnenue
pexumamu
JJIEKTPUYECKUX
CHCTEM

O w

18

19

DK3aMeH

14.1

OcHOBHBIE 3a/1au¥ U
XapaKTEePUCTUKH
yIpaBIeHUS
pEeKHUMaMH
IIEKTPOIHEPreTHIEC
KHX CHCTEM

14.2

OnrumMusanus
pacripenenenus
MOIITHOCTEH B
CIIOKHOM
3JIEKTPUYECKON
ceTh. Yuer
TEXHUYCCKUX
OrpaHUYEHUN

=

14.3

Pacuer nomyctumbix
M ONTHAMAJIbHEIX
PEXKUMOB.
KommnekcHas
ONTHUMH3AIHS
PEXKIMOB

=

10

15

DneKTpuuecKne
CXEMBI
3JIEKTPOCTAHIUMHN U

(]

26

24

31

Bauer ¢
OLIEHKOH




HOJCTAaHIIUH

15.1

[IpuHnnuansHele
(cTpyKTypHBIE)
AEKTPHYECKHUEC
CXEMBI MOACTAHIIAH
(ITC) sneprocucrem

15.2

Cucrtema
COOCTBCHHBIX HYX]T
MHOJCTaHIIMI

15.3

TpeboBanwus,
MIPEIBSBISICMBIC K
cxeMam
pacrpenenuTebHBIX
ycrpoticTB (PY).
biiounbie cxembl

Pacuer
HOE
3a7aH
ne

154

MoOCTHKOBBIE CXEMEI

155

Kombresrie cxeMbl

15.6

Cxewmsl PY co
COOPHBIMH IIMHAMH

1

10

16

PemonTt n
3KCIUTyaTalus
3JIEKTPOYCTaHOBOK

o~ |PNOPRFRIOER

26

24

3aueT ¢
OLICHKOM

16.1

Opranuzanus
IKCIUTyaTaI[UH
ANIEKTPOYCTAHOBOK

(o]

16.2

OKcmyatauus
AEKTPOYCTAaHOBOK

16.3

Texuuueckoe
00Cy)XKUBaHUE U
pEMOHT

16

14

17

HanexxHocTh cucteMm
3JIEKTPOCHAOKEHHS

S o1 o (N

28

24

3auer ¢
OLIEHKOH

17.1

OCHOBHEIE
MIOJIOKEHHS U
CBOMCTBA
HaJIEKHOCTH U
ycroiuuBocti 99C

=

17.2

OcHOBHEBIE
MMOKa3aTeju 1
METO/IbI pacueTa
Hazgexuoctu DOC

=

17.3

TexHuko-
OKOHOMHYCCKasA
OLICHKA U
HOPMHUPOBaHHUE
HaJIS)KHOCTH H
ycroituuBoctu 99C

17.4

VeroitunBococooH
OCTh KaK CBOMCTBO
HagexxHoctu DOC.
KonnuectBenHnle
[OKa3aTeu.




MeTtonbl pacuera

17.5 | Mertonsl u cpencTBa 1
obecrieyenus 3 8|6 215
Hagexaoctn DOC

18 Hrorosas 1 HToroas
aTTecTauus 0|40] 36 4 | 60 aTTeCTaIrMOHHAS

0 pabora
HUTOIO: 1
1
3.2. Conep:xanue nporpamMmmsl (padoune NporpaMmMbl IMCUMUILUIUH (MO1YJI€eil)
Coneprkanue JUCUUIUIMH (MOJyJIei) IpeacTaBiIeHo B Tabl. 4.
Tabnuua 4
CopepxaHue TUCIUILIAH (MOIYJIeil)
Ne HanmenoBanue
JUCIUILTUAH (MOIYJICH) CogepxaHue TUCIUILIAH (MOIYJIEH)

1. | Crparerus pa3Butus 31eKTposHepreTiku Poccun

1.1. | CoBpemenHoe coctosiure U | COBpeMEHHOE COCTOSIHUE 3JIEKTPOIHEPTeTHUECKOW OTpaciy.
poOIEMBI [Tpon3BOACTBEHHBIN NOTEHIIUAN 3IEKTPOIHEPIETUKHI
JIEKTPO3HEPIeTUYECKOU Poccun. CtpyKTypa MOIIHOCTEHN 2IEKTPOCTAaHIUI U
oTpaciu IIPOM3BOJICTBO 3JEKTPOIHEPI UM HA HUX. PernonanbHas

CTPYKTypa MOILIHOCTEHN AJIEKTPOCTaHIUU. OCHOBHBIE
CBEICHMSI O Pa3BUTHH JIEKTPUUECKUX CETEH IHEProCUCTEM.
Hapactanue npotiecca crapeHus: OCHOBHOTO 000py/10BaHHUs
U YXYyJIIEHUE TEXHUYECKOTO COCTOSIHUSI 0ObEKTOB
ANIEKTpO3HEpreTuku. [Ipennoxkenus no nepeBoopyKEHUIO
TETJTIOBBIX AJIeKTpo-cTaniuii Poccun. HeobxoamumocTts
pa3paboTku DHepreTudeckoil crparernu Poccuu.

1.2. | IlepcieKTHBBI pa3BUTHS [lenu n mpuopuTeTsl DHEpreTUuyecKoil crpareruu Poccun Ha
orpacnu. Llenn u 3anauun nepuof 10 2020r. Dranel e€ peanu3anuu. JHEPreTHYECKas
sHEepreTHYecKkoi crpareruu | 6ezonacHocTs Poccun. [lorpebHOCTH cTpaHbl B
Ha nepuox 1o 2020 r. HHEPreTHUECKUX pecypcax. JHeprodpGeKTUBHOCTb U

AHEepro€MKocTh. [Ipobraembl u IepCreKTUBBI Pa3BUTHS
HETPaJAULUOHHBIX U BO30OHOBISEMBIX HCTOYHUKOB YHEPTUU
(HBUD). DHepreTrueckue U TEXHOJIOTHYECKHE
BO3MO>XHOCTH U IIEPCIIEKTUBBI HCIIOJIb30BAHUS
HEeTPaJUIIMOHHBIX U BO30OHOBIISIEMBIX HCTOUHUKOB YHEPTUHU
JUISL DHEPTOCHA0XKEHUSI 00bEMHEHHBIX Y aBTOHOMHBIX
norpedureneil. YciaoBUs U MEXaHU3MbI peaan3aluu
OHEPreTu4ecKou CTPATEruH.

1.3. | Pectpykrypu3zamnus CoBepIIeHCTBOBaHNE HOPMAaTUBHO MIPABOBOM Oa3bl.

OTpaciu U ee HopMaTUBHO- | PeopmupoBanue otpacnu. Pectpykrypuszamus cyObeKTOB
npaBoBas 0aza €CTECTBEHHBIX MOHOIIOJINH C BBIJEJIEHUEM IPOM3BOJICTBA U




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

COBITa AJIEKTPOIHEPTUH, TPAHCIIOPTA U AUCHETUEPUBALIUU.
XapaKkTEepUCTUKU MOJIEIIEN KOHKYPEHTHBIX JHEPIe€TUYECKUX
pBIHKOB. CTpYKTypa KOHKYPEHTHOI'O PBIHKA 3JIEKTPOIHEPTUN
B Poccuu. TpebGoBanus, npenbsaBiseMble K y4aCTHUKAM
ONTOBOTO M PO3HUYHOI'O PBIHKOB. PerynupoBanue 1eH u
TapudoB.

1.4.

Hayuno-TexHuueckas
MOJIUTHKA OTPACIIH.
[Ipumenenue HoBEHIIIUX
TEXHOJIOTHI

Hay4Ho-TexHHUYEeCKasl MOJIMTHKA B SHEPTETUIECKOM CEKTOpE.
HoBrle TexHOI0THH, 00€CTIeUnBAIONINE YCKOPEHHOE
TEXHUYECKOE MePEBOOPYIKEHHE ACHCTBYIONUX U CO3/[aHHE
HOBBIX OOBEKTOB SHEPIeTHKH, a TAKIKE PE3KOE IMOBBIIICHUE
3¢ peKTUBHOCTH PabOTHI SHEPTETHUECCKUX OOBEKTOB.
[TooskeHHEe 0 TEXHUYECKOH TIOJUTHKE B
pacIpeeInTEIbHOM JIEKTPOCETEBOM KOMIUICKCE.

MenHemKMEHT B OHCPICTHUKE

CymHocTts U
METOJI0JIOTUYECKUE
OCHOBBI YIIPaBJICHUS
OpraHu3anuein

CymHocTs ynpasieHus opranuzanueit. [lpodeccus
MeHeKep. 3HaueHue HayKU YIpaBIeHUS Kak
npodecCHOHATIBHON MOATOTOBKU U MOBBIIIEHUS
KBaJIM(UKaMK pyKoBoauTeNe. MeTo10J10THsl U OCHOBHBIE
METO/Ibl HayKH ylpasieHus. Victopus pa3BuTus
ylpaBjieH4YeCKON MbICIU. BO3HUKHOBEHNE U pa3BUTHE HAYKU
ynpaiieHus 3a pyoesxom u B Poccun. CoBpeMeHHbIE MOIENH
MeHexMeHTa. Opranu3anus Kak 00beKT yIpaBiIeHUsI.
[ToHsATHE OpraHU3aluy U ee 00IUe XapaKTePUCTHKH.
CoBpemeHHbIe (OPMBI ¥ MOJIETH OpPraHu3alui U
kjaccuukanus ee (akTopoB. AHAIN3 U OLIEHKa COCTOSIHUS
BHEIIIHEH cpebl opranu3anuu. MIckyccTBo U Hayka
MeHekMeHTa. «Kitaccuueckuey GyHKIMKM MEHEDKMEHTA.
Hossle ¢pynkum menemxmenTa. Boonymesnenue.
Hanenenue Brnactsto. [lonnepxka. O6menue. KonkperHsie
¢byHkuy ynpasnenus. [lnanupoBanne kak QyHKIUS
ynpasieHus. [IoHaTre v BUIBI INIAaHUPOBAHUS. JTallbl
ianupoBanus. [IpuHuune! mianuposanus. Ctpareruyeckoe
11aHupoBanue. [IoHsTHE OpraHu3anuy Kak yrpaBiIeHUECKON
¢byHKMKu. DTansl GyHKIUKU opranu3anuu. Llenu kak
JBIDKYIIMI Mexanu3M opranusaiu. SMART — nenu.

2.2.

Teopust MOTUBaIMU U
(GYHKITUS KOHTPOJIS

Oyukuus MoTuBanuu. [IoHsATHE MOTHBAIIMH U B3aUMOCBSA3b
€ro C MOHATHUEM CTUMYJIMPOBAaHUS. Teopus MOTHUBALIUN.
ConeprkarenbHast TeOpHsi MOTHBaIHU (Teopus A. Macnoy,
®. I'apubepra, K. Anpaepdepa u ap.). [Ipoueccyanbabie
Teopuun MotuBauuu (teopun B. Bpyma, [Toprepa-Jloynepa).
[Tpurumns! motuBanuu. @ynkuusa konTposs. [Honstue n
cocTaB (YHKIIMH KOHTPOJIs. Busl KOHTpOIISt. DTarmsl
¢bynkuuu kouTposst. Opranuzanus 3ppeKTuBHOTo




HaunmenoBanue

JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

KOHTPOJIA.

2.3.

Teopust npuHITUS
perieHus

VYnpasnendyeckue peuienus. Knaccupukanus
yIpaBJIeHYECKUX perieHuil. TpeOoBaHus, MpeIbsIBIsIeMbIe K
yIpaBJIeHYECKUM pelieHusAM. TexHonorus pa3paboTku U
peain3anysi ynpasieH4ecKoro pemeHus. OCHOBHBIE 3Tallbl
pa3paboTKU U peau3aliy yIpaBIeHYeCKOr0 peIeHus.
[TpunIMIs! pa3paboTKH yIPaBIEHUYECKOTO PEIICHHS.
VYcnoBust u pakTOpbl Ka4eCTBa YIPABICHYECKHX PEIICHUH.
Opranuzanys 1 KOHTPOJIb UCIIOJHEHUS YIIPABJICHYECKUX
pelIeHU.

2.4.

VYrpaBieHne KaueCTBOM B
macurrade KOMIaHuu

VYnpasnenue kauecTBoM. Mcropus kauectBa. OCHOBHBIE
MHTEPECHI IPOU3BOANTENEN U IoTpeduTeneil. Pa3surue
CHUCTEMHOI0 IOJIX0/1a K YIIPaBJICHUIO KaU€CTBOM.
Konuenmus ynpasiieHus: KaueCTBOM. DBOIIOLUS IPUHLUIIOB
BceoO1ero kauectna. [IpyHIMIBI BceoOIIero kauecTna.
OpueHTHpBI U1 OpraHU3aMOHHOI0 Ka4eCTBa.
HanuonaneHble npeMuu 3a KauecTBO. MexxayHapoiHble
cranaaptsl UCO 9000:2000. lects curm. JIBaauare
KJII04Eel K COBEPIIEHCTBOBAHHIO OU3HeEca.

TCOpCTHqGCKI/Ie OCHOBBI 2JICKTPOTECXHUKHU

JIuHeHbIE 2JIEKTPUYECKUE

IOCIH ITOCTOAHHOI'O TOKA

du3nuecKre OCHOBHI JIEKTPOTEXHUKU. DIICKTPUUECKasl IIeTTh
U €€ dneMeHThL. [I[pueMHUKHN 2IEKTPUUECKON DHEPTUH;
BOJIbTaMIIEpPHbIE XapaKTepUCTUKU. 3aKoH OMa, 3aKOH
Jxoynsa-Jlenna. ICTOYHUKY DIEKTPUUECKON DHEPTUH, UX
BHEIIHUE XapPaKTEPUCTUKH, MPEICTABICHNUE UX CXEMAMH,
coZepKaIMMU UCTOYHHUKHY TOKA U HanpshKeHus. MolHocTi
HUCTOYHUKOB. [10710KUTENBHBIE HAITPABICHUS TOKOB U
HanpsbkeHud. OnpeeneHus: Hepa3BeTBICHHAs LETb,
pa3BETBJIICHHAS 1IEMb, y3€], BETBh, KOHTYpP. 3aKOHBI
Kupxroda. [TpuHiun HanoxeHus; UCIOIb30BaHUE €T0 IS
pacuera nenei MeTo0M HaJoKeHUsa. MeTo1 KOHTYPHBIX
TOKOB. MeTo y3J10BBIX NOTEHIMaN0B. MeTrox
AKBUBAJICHTHOTO UCTOYHKKA. OnpeiesieHue napaMmeTpoB
HKBHUBAJIEHTHOTO HCTOYHUKA (OMBITHOE U pacdyeTHoe). Pacuer
TOKa B BETBH METO0M SKBHBAJICHTHOI'O NCTOUHHKA.

3.2.

JIuHeiiHbIE 2IIEKTpUYECKUE
LIENU CUHYCOUJATBHOTO

TOKa

ITpuMeHeHre NEPEMEHHOT0 TOKA B TEXHUKE. MTHOBEHHOE
3HA4YEHHE, IEPUOJ], YACTOTA, IOJOKUTEIBHOE HAIIPABICHUE
nepeMeHHoro Toka. CunyconaanbHblil Tok. CpenHee u
JeHCTBYIOIIEe 3HAYeHHS] CHHYCOUJAIbHBIX (PYHKIINH.
BektopHoe n300pakeHre CHHYCOMAATIBHBIX (DYHKIIHA.
BekropHas nuarpamma. OCHOBBI KOMILUIEKCHOTO METO/IA.
CuHyconJaJIbHBIN TOK B aKTUBHOM COIIPOTUBIIEHUH,
MT'HOBEHHOE 3HaU€HUE TOKa, HAPSKEHUs, MOLITHOCTH.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Bekropnas nuarpamma, CuHYCOMIaIbHBINA TOK B KaTyLIKE
MHAYKTUBHOCTH. MTHOBEHHOE 3HAUE€HHE TOKA, HAIIPSDKEHNUS,
MOIIHOCTH. BekTopHas nuarpamma. THnykTuBHOE
conpotusiieHue. CHHYCOUIAJIbHBIA TOK B BETBU C
KOHJICHCATOpOM. MIrHOBEHHOE 3HAYEHHE TOKA, HAIIPSKECHNUS,
MOIIHOCTU. BekTopHas nuarpamma. EMkocTHOE
conpoTtuBiieHre. BekTtopHas quarpamma. 3akon Oma B
KoMILIeKcHOU (opme. 3akoHbl Kupxroga B KOMIUIEKCHOM
dopme. KommekcHoe conpotusienue. KommiaekcHas
IIPOBOAMMOCTh. MOIIHOCTH: aKTUBHAs!, pEaKTUBHAs, IIOJIHAS,
KOMIUIeKCHas1. ONpeneneHue 3TuX MOIIHOCTEN 110
M3BECTHBIM KOMILJIEKCAM TOKa U HallPsLKEHUS.
Koadduunent momHoctu. bananc mouiHocTe s nenu
nepeMeHHoro Toka. [lokazanust mpuOOpoB B Lenu
IIEPEMEHHOT0 TOKa. [TacCUBHBIN NBYXIIOIIOCHHUK.
OKBUBAJIEHTHbBIE CXEMBI IBYXITIOJIFOCHUKA. AKTUBHbIE U
PEaKTUBHBIE COCTABIIAIOIINE TOKOB U HAIIPSKEHUH.
Pe3onanchsle sABieHMs. Pe3oHaHC HanpsDKEHUH B
HEPA3BETBIICHHOM LIETIH. Y CIIOBUE PE30HAHCA, BEKTOPHAs
auarpamma. YacToTHbIE XapaKTEPUCTUKN HEPA3BETBICHHOU
uenu. PesonancHelie kpusble. MHIYKTUBHO CBA3aHHbIE
aneMeHThl. B3anmuas unyktuBHOCTh. KoadduiueHT cBsizu
MHAYKTUBHBIX 27eMeHTOB. J/IC 1 HanpsKeHHe B3auMHOU
MHAYKIIMHA: MTHOBEHHOE 3HAUY€HUE, BBIPAXKECHUE B
KoMmIuiekcHoU ¢opme. [TocienoBarenbHoOe coeTUHEHNE
MHAYKTHBHO CBSI3aHHBIX 3yie-MeHTOB. CoriacHoe u
BCTPEUHOE BKJIFOUEHHE. DKBUBAJIEHTHOE CONIPOTUBIICHHUE
1eny, BeKTopHas nuarpamMma. OcoOEHHOCTH pacyeTa Lenei
IIEPEMEHHOT0 TOKA ITPY HAJIMYNUU B3aUMHON UHIYKLUU. .
[TonsiTue o Tpex@a3zHoOM HCTOUYHUKE MUTaHUS. BexkTopHas
JyarpaMma M rpaduk MrHOBeHHbIX 3HaueHui D/[C
Tp€xdaszHoro reneparopa. Pacuer cuMmmeTpruaHON
TpéxdazHoii nenu.

3.3. | HecunycounnanbHbIe [IpeacraBneHne HECUHYCONUIAIbHBIX TEPUOTUYECKUX
[IEpUOUYECKHUE ¢bynkuunit B Buze panos @ypee-Oitnepa. Beanuunsl,
HaIpsKEHUs U TOKA XapaKTEePU3YIOIE HECUHYCOUIAJIbHBIE HAIPSDKEHUS U

TOKU: AEUCTBYIONIEE, CPENHEE IO MOAYIIIO 3HAYCHHUE.
MomHOCTH TEPUOINYECKNX HECHHYCOUTATIBHBIX TOKOB.
Pacuer 351eKTpUYecKuX LIeNeH ¢ IEpUOANIYECKUMU
HecnHyconnanbHbIMU JJIC 1 Tokamu.

3.4. | Ilepexoansle mporecchl B | 3akoHbI KoMMyTanuu. Hauansable yenoBus. Knaccuueckuii

QJICKTPHUYCCKUX LECIIAX

METOJ pacyeTa NepexoaHbIX npoueccoB. IIpunyxaeHHbIE 1
CBOOOJTHBIE COCTABIISIONINE NEPEXOAHBIX TOKOB




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

HanpspkeHul. [lepexoaHblil mpolecc B HEpa3BETBICHHOM
uenu R, L, C: anepuoanueckuii, npeneabHblil
anepuoANYECKUN U K0JIeOaTeNbHbIM KOHTYPBI, KPUTHUYECKOE
conpotusiieHue. OnpeaeneHue NOCTOSHHbBIX
MHTErpupoBaHus. Pacuer nepexoHbIX IPOLIECCOB
OIlepaTOPHBIM METOJIOM. DKBHUBAJICHTHBIE OIIEPATOPHbBIE
CXEMBI U MpaBUJIa UX cocrasieHus. [I[pumenenne MeTo10B
pacyera JIMHEWHBIX JJICKTPUYECKUX LENEN K OIIPEIEICHUIO
n3zo0paxenuii. [lonyuenue opurnnana mno ero u300pa>KkeHUIO
IIPY TIOMOIIY TAa0JIUI] ONIEPATOPHBIX U300paKEHHIA U 110
TEOpPEME Pa3JIOKEHUSI.

3.5.

Henunelinrie
3JIEKTPUYECKUE U
MAarHUTHBIE 1IENU

BonbramnepHbie XapaKTepUCTUKU HETMHEHHBIX PE3UCTOPOB.
[locnenoBarenpHOE, MapayieIbHOE, CMEIIAHHOE COSUHEHUS
HenuHenHbIX 1emeHToB (HD). Pacuer pazBeTBieHHOM
ANEKTPUUECKOM 1enu ¢ oqHuM HD MeTo10M akTUBHOTO
JIBYXIT0JIFOCHUKA. OrpeieieHe MarHUTHOM 1IETH.
Cratnyeckue XapakTepUCTUKU MAarHUTHBIX MaTEPHAIIOB.
OCHOBHBIE 3aKOHBI U 0COOEHHOCTA MAarHUTHOM LIEIH.
3axonbl Kupxroda mist MarautHoi nenu. Pacyer
HEpa3BETBJICHHOM MarHUTHOM Lienu (mpsiMas u oOpaTHas
3agaun). Henuuelinas MHIYKTUBHOCTD. OmpeneneHus,
noHsTus, gomymieHus. @opmyina "4.44". Cxema 3amenieHus
KaTYyIIKH CO CTallblo 0€3 yueTa MoTeph, BEKTOPHAs
nuarpamma. Buxpessle Toku, ructepesuc. Ilorepu B cranm.
deppope3oHaHCHBIE siBiIeHUs. Peppope3oHaHC HAPSHKEHUH.

DNEeKTPUYECKUE MAIIUHBI

Tpancdopmartopsl

Posb anekTprudeckux MalvH U TpaHc(hopMaTopoB B
MPOM3BOJICTBE, TPEOOPA30BAHUH U IPAKTUIECKOM
HCITOJIb30BAaHUU JEKTpUUECcKOi sHeprun. OCHOBHBIE
3aKOHBI 3eKTpoMexanuku. Kiaccupukanus OM u
TpaHnchopmatopoB. [IpuHuMn AelcTBUS TpaHchopMmaTopa.
Xonocro#t xon, mapametpsl, DC, kordduruent
Tpanchopmaru. OCHOBHBIE YpaBHEHUS pabovero pexuma
TpaHchopmaropa. BekTtopHas quarpaMmma npuBeIeHHOTO
TpaHchopmaTopa. DJIEeKTpUUECcKasi CXeMa 3aMelIeHusl.
Onpeznenenye napaMeTpoB CXEMbI 3aMEIIEHUS OMBITHBIM
nyrem. [lorepu snepruu u KI1JI Tpanchopmatopa.
W3meHeHne BTOprUHOTrO HanpsikeHus. [lapannensHas
pabota TpanchopmatopoB. Tpexdasusie TpaHchopMaToOpHI,
CXEMBI U TPYIIBI cCoeAnHEHHUs] 0OMOTOK. OCOOEHHOCTH
paboThI TpaHC(HOPMATOPOB MPHU PA3THUUHBIX TPYIIIIAX
coeuHeHui. TpexoOMOTOUYHbIE TpaHC(HOPMATOPEI.
ABTOTpaHc(hOpPMATOPHI.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

4.2.

OO6mre BOmpoCkl MallIuH
MEPEMEHHOTO TOKa

[TpUHIUIIBI TOTYYEHUS BPAIIAIOIIETO MOMEHTA C TTIOMOIIBIO
3JIEKTPOMArHuTHOTo mosts. Co3aanue BpaIaruerocs nos ¢
noMoIIk0 MHOrodasHoi ooMotku. Kpyrosoe un
smmuntudeckoe noist. J{C MHorodasHoit 0OMOTKH.
O6MoTouHbIe KO3 dumMeHTsl. [IpakTnyeckoe 3ansaTue 2.
CxeMbl OCHOBHBIX TUIIOB DM.

4.3.

MammHbI IIEPEMEHHOTO
TOKa

[IpuHUMI NENCTBUA U KOHCTPYKLUS aCHHXPOHHOW MallluHBI.
[TpuBenenue pabovero mporecca aCHHXPOHHON MAIIMHBI K
pabouemy nporieccy Tpanchopmaropa. OCHOBHbBIE
ypaBHEHUs pabouero pexxuma. BekropHas quarpamma u
aIIeKTpUYecKas cxeMa 3amenienus. Pabouune
XapaKTEPUCTUKHU. Y PaBHEHUS MOILHOCTU U MOMEHTA.
AHanu3 peKuMoB pabOThl ACHHXPOHHON MAIIHUHBI 110 €€
MeXaHU4eCKOH xapakrepucTtrke. CriocoOs! mycka
ACMHXPOHHBIX JIBUraresneil. YIIydleHne MyCKOBbIX
XapaKTepUCTHUK. PerynupoBaHue 4acTOThI BpaIllEHHUSL.
Dnektpuyeckoe TopMoxkeHue. [lpunnun nelcTeus u
KOHCTPYKLUS CHHXPOHHON MalIMHBL. XO0JI0CTOH XO.
Peaknus sikops. YpaBuenus 2/1C, 3neKTpoMarHuTHOU
MOIIHOCTH U MOMEHTa CHHXPOHHOI'O TeHeparopa. YTIioBas
xapakrepucTtuka. [TonsiTue o craTuyeckoi yCTOMYMBOCTH.
[Tapannensuas pabora CI'. YcnoBus BkitoueHus. CriocoObt
cuaxpoHuzaiuu. U-o0pa3Hbie XapaKTePUCTHKH.
CunxponHsIif nBuratesns. Pabouue, yriosas, U-oOpa3Hbie
XapakTepucTHKU. [1yCKOBbIE XapaKTePUCTHKH, CTIOCOOBI
nycka. JIocToMHCTBa U HEJOCTaTKU CUHXPOHHBIX
JIBUraTeseil 1o CPaBHEHUIO C ACHHXPOHHBIMH.

4.4,

MamuHbl TOCTOSITHHOTO
TOKa

[TpuHIMI NEHCTBUS U KOHCTPYKLMS MAIlIMHBI TOCTOSIHHOTO
TOKa. [ 'eHeparopbl MOCTOSHHOrO ToKa. CXeMbl, ypaBHEHUS,

OCHOBHBIE XapaKTepUCTUKHU. J[BUTraTeIM MOCTOSHHOTO TOKA.
OcHoBHBIE ypaBHEHUs. XapakTepucTUKH. CriocoOsl ImycKa,

pEryJIMpOBaHUsI YaCTOThI BPAIIEHHs], TOPMOKEHHUSI.

DneKkTpooOOpyA0BaHUE IHEPTOCUCTEM

Knaccudukanus,
0003HaYeHHSI OCHOBHOT'O
o0opymoBaHUs
sHeprocucteM. OCHOBHBIE
MOHSTHSI IPH BBIOOpE
MOIITHOCTH
TpanchopmMaTopoB

OcCHOBHOE 3JIEKTPOOOOPYI0BAaHHE SHEPTOCUCTEM.
['enepatopsl, TpancopmaTopsl. O003HAUEHHS HA CXEMaX.
PaznoBugHoctn Koncrpyktuabie 0coOeHHOCTH. CHCTEMBI
oxnaxaeHus. [lonoxenust TOCT 14209-85.Bei6op
MOIIIHOCTH TpaHcpopmaTopoB Ha nojactanuu (I1C).
DIIEKTpUUYECKHE annapaTbl 1 TOKOBEAYIIUE YACTH
pactpenenutenbHbiX yeTpoicTB (PY) I1C. OcHOBHBIE THIIHI.
Hasznauenune. O603HaueHUs Ha cXeMax.

5.2.

BrICOKOBOJILTHEIE
KOMMYTAllMOHHbIE

BBICOKOBOIBTHBIE BBIKJIIOUATENHN, BBIKIIOUATEIN HArPy3KH, U
pexsoy3epsl. Haznauenue. Knaccuduxanus [Tapamerps.
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3JIEKTpOAIaparshl.
KoHncTpykuuu u Beioop

Br16op. [Iporeccsl OTKIIOUEHUS LIEeTIeH TEPEMEHHOTO TOKA.
[IpuMeHeHne BaKyyMHOT'O peKJIOy3epa JIJIsi MOBBIIICHUS
HaAEKHOCTH IJIEKTPOCHAOKEHHS TOTPeOUTENIEH.
PazbeunuTeNN, OTACTUTENN, KOPOTKO3AMBIKATEIIH.
Haznauenne. O6o3HaueHus Ha cxeMax. Knaccudukarusi.
Br16op. CxeMa COBMECTHOTO ICUCTBUS OTICIUTEIS 1
KOPOTKO3aMbIKaTEJIs.

5.3. | U3mepurenbHble W3meputenbHbie TpaHC(HOPMATOPHI TOKA U HAMIPSHKEHUS.
TpaHc(hopMaToOpbl TOKa U Hasnauenue. O603Hauenus Ha cxemax. Kinaccudukars.
HaIPSKCHUSA. [Tapamerpsr. [lorpemnoctu. YcnoBust BHIOOpA.
KoHcTpykuuu 1 BbI6OD

5.4. | CpencrBa OrpaHMYCHHUS Crioco6b!I OrpaHMYEHHsI TOKOB KOPOTKOI'O 3aMbIKaHUS Ha
TOKOB KOPOTKOTO AIIEKTPUYECKUX CTAaHIUAX U NoACTaHIUAX. CXeMbl
3aMbIKaHUs HOJKJIFOUYEHUS] TOKOOIPaHUUYMBAIOIIUX PEAKTOpoB. Bbibop

[IapaMeTpOB TOKOOIPAaHUYUBAIOLINX PEAKTOPOB Ha
AJIEKTPUUYECKUX CTAaHLUAX U noacraHuusx. [Ipumep BoiOopa.

5.5. | KommiektHbie KommuiekTHble paciipenenuTenbHblie yerpoiictsa 6-10 kB.
pacnpenesnTeabHble Ob6nacte npuMeHeHus. OyHKIIMOHAIBHAS CETKA CXEM.
ycrpoiictBa (KPVY) 6-10 Pa3pes mkada c Beixirouarenem. KoMruiekTHbIe
kB. KPV c anerazosoit pacnpenenuTeNbHble YCTPONUCTBA C 2JIETa30BOM U30JIALHAEH
m3omsiaueit (KPYD). (KPYD). KommekTHbie TpaHc(hOpMaTOpHbIE MOICTAHIINH.
OTKpBITBIE OTKpbITHIE pacnipesienuTenbhble yerpoiictsa (OPY)
pacnpenenuTeabHble
ycrpoiicta (OPY).

KommnektHbie
TpaHc(hopMaTOpHbIE
MOJICTAaHIIUHU

6. | Ilepenaua u pacupeneneHue JMEKTPOIHEPTUN

6.1. | OcHOBHBIE IOHATHS 00 OcCHOBHBIE TIOHATHS 00 YHEPreTUUECKUX,
AIEKTPOIHEPIETUYECKUX AIIEKTPOIHEPIETUYECKUX CUCTEMAX U AJIEKTPUUYECKUX CETSX.
CUCTEMAX U Knaccugukarus 31eKTpU4YecKuX ceTei.

AIEKTPUUYECKUX CETAX

6.2. | XapakTepuCTHKH U KoHncTtpykTusHbie anemMeHTsl BJI. Cxembl 3ameleHus JIMHUN
napameTpsl JIDIT anekTponepenayn. OnpeneneHre napameTpoB CXeM

3ameruenus BJL

6.3. | XapakTepuCTHKHU 1 CrpykrypHble cxeMbl noactanuuid. Knaccuduxamms
rapaMeTpsl MOACTaHIUI MOJCTAHIUI 110 UX CIIOCOOY MPUCOETNHEHHS K

anekTpudeckoil cetu CxeMbl 3aMelIeHns TpaHC(hopMaTopoB
U aBTOTPAHC(OPMATOPOB U OIPEJICIIEHUE UX NTaPAMETPOB.
6.4. | DnexTpuueckue Harpy3ku | CTaTHUeCKUe XapaKTEPUCTHKU HArpy30K MOTpeOUTENeH.

Y3JI0B JIEKTPUYECKUX
cerelt. [lorepu B
NEKTPUUYECKUX CETAX

3aaHue Harpy30K IpU pacdyeTax peXUMOB IEKTPUUECKUX
cereil. Knaccudukanus noreps anekrposnepruu. Meroanka

pacyeTa NMOoTCphb SJICKTPOSIHCPIUH. MepOHpI/I}ITI/IH 110
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CHHIXKCHUIO IIOTEPD JJICKTPOIHCPTHUH.

6.5. | PacueTs! pexxuMoB XapakTepucTuKa OCHOBHBIX PEKUMOB PaOOThI
AIEKTPUYECKUX CETEM JIEKTPUYECKUX ceTell. 3a1auu pacyeTa pesKUMOB.

7. | Merponorus. Dnektpuueckue usmepenus. ACKYD

7.1. | OOmMe MoMoKEeHUS OO6mmue cBeaeHHs 00 IICKTPUUECKUX H3MEPCHUSX.
metposorun. Gusnueckue | Kinaccudukauus usmepeHuit, METOA0B U CPEICTB
BEJIMYUHBIL. EMUHCTBO u3Mmepenuil. [lorpemnoctu usmepenuii. CucremMaruyeckue u
n3mepenuil. Texuuueckue | ciydaiinbie morpemHocty. [IpaBuna u popmbl
U3MEpEeHUsl. IIPEJICTaBICHUSI PE3YJIbTaTOB U3MEPEHUN. XapaKTepUCTUKU
Knaccudukanus U3MEpUTENbHBIX TprOopoB. ObecnieueHne eAMHCTBA
u3mepennit. Cpencraa n3mepennil. [loBepka u kanuOpoBKa CPEJCTB U3MEPECHHUIA.
M3MEPEHUI Ceprudukaiys cpeCTB U3MEPEHHIA.

7.2. | IlorpemrHOCTH M3MEPEHUH. | DIEKTPOMEXaHUYECKHE N3MEPUTEIbHBIC TIPHOOPHL.
MeTtob1 0OHApYKEHUS, MarautosneKTpu4ecKie n3MepuTeIbHbBIE PUOOPHI.
HCKJIIOUEHMSI, yUeTa. JlocTonHCTBa U HEAOCTATKU. MarHUTO3IEKTPUUECKUE
Mertpo-noruueckue JIOTOMETPBI. DJIEKTPOMArHUTHBIE U3MEPUTEIbHBIE TPUOOPHI.
XapaKTepUCTHKH cpeacTB | JloCTOMHCTBA, HEOCTATKH, 007IaCTH PUMEHEHUSI.
n3MepeHuil. Merozsl DNEeKTPOAMHAMUYECKUE U IIEKTPOCTATUUECKUE
u3MepeHuit U3MEpUTENIbHbIE TPUOOPHI. JJoCTOMHCTBA, HEJOCTATKH,

o0nacTu MpUMeHeHHsI. DIEKTPOMEXaHNUYeCKHUe MPUOOPHI C
npeoOpazoBarensiMu. LIIyHTsI u 106aBOUYHBIE
comnpoTuBieHus. I3mMepurenbHble TpaHc(hOpMaTOphl TOKa U
HaNPSDKEHUS.

7.3. | MeTtosbl U3MepeHUs TOKOB, | DJIEKTPOHHBIE U3MEPUTENIbHBIE TPUOOPHI. DIEKTPOHHBIE
HaNpsDKEHUH, MOUTHOCTH, | BOJIBTMETPHI IOCTOSIHHOTO U IEPEMEHHOI0 TOKa.
I1apaMeTpoB DNEeKTPOHHBIE BOJBTMETPBI AMILIUTYAHOTO,
BJIEKTPUYECKUX LETIEeN CPEIHEBBITPSIMIIEHHOTO U JIEUCTBYIOIIETO 3HAYCHU .

HccnenoBanue popmbl curianon. Ocuiorpagsl.
Ctpobockonuueckue, CKOpOCTHBIE, 3aTTIOMUHAIOIIHE,
udpoBsie ocIiorpadsl. Y HUBEpcalabHbIe
ocrmutorpadsl. CTpyKTypHas cxeMa YHUBEPCAIBHOTO
ocumiiorpada. YcTpoicTBO 3JeKTPOHHO-TY4EeBON TPYOKH.
OcuuorpagupoBaHue HEPEPHIBHBIX U UMITYJIbCHBIX
curHainos. M3mepenue aMInTyipl, JUINTEIbHOCTH, YaCTOTHI,
¢dazoBoro ciBura, napameTpoB JIEMEHTOB C TOMOIIbIO
ocuuitorpada.

7.4. | Tlorepu u meponpusitus o | Hosble TapudHbie cucteMbl — ocHOBa coznanus ACKYD.

UX CHWXKEHUI0. OCHOBBI
cosznanus ACKYDO.
TpeboBanus.
CTpyKTypHBIE CXEMBI

Texnnueckue norepu. Kommepueckue norepu.
Meponpuatus o CHUKEHUIo norepsb. yHkuuu, nemu u
3agaun cozganusg ACKYD. Texuuueckue TpeboBanus,
npenbsBiasiemble K ACKYD. Ctpykrypabie cxembl ACKYD
IEKTPUYECKUX CETEH, IPOMBIIIJIEHHBIX NPEANPUATUH,
ObITOBBIX TOoTpeduTeneir. Ocobennoctu coznanusa ACKYD
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HAa JIEKTPOCTAHIUSIX, TPOMBIIIICHHBIX MPEANPUITHSIX U B
OBITOBOM CEKTOPE.

8. Peneiinas 3amura U aBTOMaTHKa

8.1. | Haznauenue P3 u A. Buner | TpeboBanus, npeapsasnsiemsie k P3 u A. Haznauenne P3 u
MOBPEKJICHUIN 1 A. CelleKTUBHOCTD, YyBCTBUTEIBHOCTD, OBICTPOICHCTBUE U
HEHOPMAJIbHBIX PEKUMOB | HaJ€KHOCTh. Buibl NOBpEXI€HUN 1 HEHOPMAJIBHBIX
palboThI TMHUHA PEKHUMOB C IIOCTPOEHUEM BEKTOPHBIX JUarpamMm TOKOB U

HAIpPsDKEHUN B MECTE ITOBPEXKACHUS U B MECTE YCTAaHOBKHU
3aIUTHL.

8.2. | Cxembl coeTMHEHUS W3mepurenbHbIe TpeoOpa3oBaTeNid TOKA U HAITPSDKEHHMSL.
U3MEPUTEIIBHBIX Tumbl, KOHCTPYKLINH, XapaKTEPUCTHKA ITpeodpa3zoBareiei
npeoOpa3oBareneil TOka M | TOKa, UCIOJIb3YeMbIX 1Jist ycTpoiicTB P3 n A. Tumbl
HanpspkeHus. 13- npeoOpa3oBaresieil HanpspkeHus. Cxema BKIIIOYEHUS U
MEPUTEIIbHBIE obnactu ucnons3zoBanust UIIT u UTTH.
npeoOpa3oBaTesd TOKa U
HaNpPsDKEHUs

8.3. | TokOBBI€ 3aIUThI TMHUN TokoBbI€ CTyNIEHYATHIE 3AILUTHI JUHUM C OTHOCTOPOHHUM

nuTanueM. TokoBasi oTceuka 6e3 BoiepkkH (1 cTymnens)
BpeMeHU. TOKOBasi OTCEUKa C BBIACPKKON BpeMeHH (2
CTyIeHb). MakcuMapHas TOKOBas 3allluTa.

8.4. | TokoBbIE HanpaBlIEHHbIE TokoBBIE CTYNIEHYATHIE 3AIUUTHI JUHUHI C JBYXCTOPOHHUM
3aIUThl TUHUH NUTaHUEM. 3allluTa KOJIbLIEBBIX JTUHUM ¢ OTHUM UCTOYHUKOM

nuTtanus. Oprad HanpaBJIEHUsI MOITHOCTH.

8.5. | 3amuThI TUHMIA OT TOKOBBIE ¥ TOKOBBIE HAIIPaBJICHHBIE 3AIUTHI HYJIEBOU
3aMbIKaHUI Ha 3€MJIIO B MI0CJIEIOBATENBHOCTH B CEeTAX € APPEKTUBHO 3a3eMIIEHHON
cersix 6-10-35 kB m oT k.3. | HelTpanbio. CpaBHEHHE C TOKOBBIMH CTYIIEHYATHIMHU.

Ha 3eMJIIO B CETAX Opranbl HaripaBiIeHUs MOITHOCTH. O0111ast HECEIeKTUBHAS
HanpspkeHueM 10 kB u curHanuzanus B ceTsx 6-10,35 kB. TokoBble 3alIUThI OT
BBIIIIE 3aMbIKaHUI Ha 3€MJIIO B OTUX CETSX.

8.6. | JlucraHnMoHHas 3almTa [TpuHuMN neiicTBYS U BHIOOP MapaMeTpoB cpabaThIBaHUs
JIMHUU JUCTAHLIMOHHOM 3alUTHI.

8.7. | Iuddepennmanbubie [Tpononsubie MU PEpeHITaATIbHBIC TOKOBBIE 3aIUThI TUHUH.
TOKOBBIE 3aILUTh] TUHUN ITpuauun neiictBust. OnpeneneHys napaMmeTpoB
(npononbHBIE U cpabaTbiBaHusl. CiocoObl MOBBILIEHUS! YYBCTBUTEIBHOCTH U
MIOTIEPEYHBIE) OTCTPOMHHOCTH 3aILIUTHI.

8.8. | BeicokouacToTHBIE Hamnpasnennsie 3anuts! JIDII ¢ BBICOKOYaCTOTHOM
3aIUTh] TUHUN 6mokupoBkoi. Juddepennuansao-gpazusie 3amuTs! JIDIL.
(nanpaBnennsie ¢ BU [Tpunnune! BemmonHenus. Opranuszanusa kaHanos BY ceasu
6nokupoBkoit u JID3) no JIDII. Onpeznenenne napaMeTpoB CpadaThIBaHMSL.

8.9. | Peneiinas 3amuTa u [ToBpexxeHre U HEHOPMAJIbHBIE PEXUMBI pabOThI
aBTOMAaTHKa TpaHc@opmaTopoB. Bubl 1 Ha3HaUEHNE ABTOMATHYECKHUX
TpaHc(hopMaTopoB ycTpoicTB TpaHchopmaTopoB. JuddepeniinanbHbie 3anuThl

tpanchopmaTopoB. OCHOBHBIE M PE3EPBHBIC 3AIIUTHI.
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TokoBsIe 3amuThI TpaHchopMaTopoB. ['a3oBas 3ammra.
OmnpeneneHue nmapamMeTpoB cpadaTbIBaHUS OCHOBHBIX U
PE3EPBHBIX 3aIIUT TPAaHC(HOPMATOPOB.

8.1 | Peneiinas 3amuTa u Ha3naueHnue u BUbI aBTOMaTUYECKUX YCTPOUCTB
0. | aBTOMaTHKa reHEpaTOpOB | CUHXPOHHBIX r'eHepaTopoB. [IoBpex1eHNUs 1 HEHOpMaJIbHBIE
PEXKUMBI padOThl CHHXPOHHBIX reHepaTtopoB. [IpogonbHas
IuddepeHIanbHas TOKOBas 3alluTa OOMOTKH CTaTOpa OT
MexaydasHbix k.3. [Tonepeuynas nud.3ammura OT 3aMbIKaHUI
MEXy BUTKaMH OHOH (ha3bl 0OMOTKM cTaTopa. 3alura ot
oHO(a3HBIX 3aMBIKAHUN HA 3€MJTIO B LIEMH CTATOPA.
ToKOBBIE 3aIIMTHI OT BHEIIHUX K.3. U U [TapaMeTPhl 3aLLUTHI.
3anuTa OT 3aMbIKaHUM HA 3€MJIIO B LIENIU BO30YXKICHHUS.
8.1 | Peneiinas 3amura [ToBpexaeHust U HEHOpPMaJIbHbIE PEXUMBI PaOOTHI
1. | snexTpoaBuraresnei AJIEKTpOABUraTesiel. Buasl ycTpolcTB 3alUThl U
ABTOMATHKH. 3alllUTa OT KOPOTKUX 3aMbIKaHUI B 0OMOTKE
cTaropa. 3amuTa oT 0HO(Aa3HBIX 3aMbIKaHUH OOMOTKH
cTaTopa Ha 3eMJII0. 3aluTa OT eperpyske. 3aumra
CHHXPOHHBIX JIBUTaTeJIeN OT aCHHXPOHHOI'O PEXXHUMa.
8.1 | ABToMaTHuecKoe Haznauenue u TpeOoBaHus, npeabsasiseMblie k AIIB.
2. MMOBTOPHOE BKIIFOUCHUE [Tapametpsl aeiictBus. YcrpoiictBo AIIB. Ocobennoctu
nunuii (AIIB) AIIB nuHU# ¢ AByXCTOPOHHUM MUTAHUEM. Y CKOpEHHE
JIEMCTBUS 3alUThl TMHUM ipu Hasmuuu AlIB.
8.1 | ABTOMaTHUYECKUI BBOJ ABTOMaTHYECKOE BKIIOYEHUE PE3EPBHBIX JIMHUH.
3. | pe3epBa (ABP) ABTOMaTHYECKOE BKIIOUYEHUE PE3EPBHOIO HCTOUHUKA
MUTaHUS IPU OTKIIIOYEHUH TpaHcpopmaTopa. [lapamerpsl
JencrBus. [1yckoBble OpraHsl.
8.1 | ABromaTHueckas Ha3naueHnue u npuHINII OpraHnu3auy 4aCTOTHON
4. | yacTOoTHas pasrpys3ka pasrpy3ku. Pene yactotsl. ITapamerpsl cpabateiBanus AYP.
AIIB nocie AYP (HAIIB). Cxema yctpoiicts AYP u HAIIB.
8.1 | Ilonsarue 06 ycTpoiicTBa OcHOBHBIE YCTPOHCTBAa NPOTUBOABAPUIHON aBTOMAaTHKH.
5. | mpoTUBOaBapUITHON AIIHY, AJIAP, AOCH, AOCY, AOIIY, AOIIH, AOIIO.
aBTOMATUKH VYpasisroluye BO3AEUCTBUSA, UCIIOJIB3yEMbIE B OTUX
ycTpoicTBax u cucremax. Opranuzarus YITACK.
IToxazarenu npucyrctsus I1A.
9. | DHeKTpOIHEPreTHUECKIE CUCTEMBI U CETH
9.1. | banaHChl aKTUBHON U banancel akTMBHOM M peakTUBHOU MoIHOCTH KommeHcanus
PEaKTUBHOM MOILIHOCTH. peaKkTUBHOI MoIHOCTH. BbIOOp M pa3zmenieHue
KomnieHcalus peakTUBHOM | KOMIIEHCUPYIOIIUX YCTPOUCTB.
MOIIHOCTH
9.2. | [IpoexTrpoBanue XapakTepHbIe TUIIBI CXEM JIEKTPUUYECKON CETH U 00JaCTh UX
JJIEKTPUYECKOMN CETH npruMeHeHNs. OCHOBHbBIE IPUHIIUIIBI IOCTPOEHUSI CXEM CETH.
9.3. | BeiOop napamerpos Bb100p HOMUHATBHOTO HANPSKEHUS JIMHUHI

3JIEMEHTOB JIEKTPUYECKOU

anekTpornepenaun. BeiOop ceueHunii mpoBOI0OB JTUHUHN




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

CCTHU

anekTponepenauu. [Iposepka ceueHuit mpoBOIOB MO
YCIIOBUSIM JI0IIYCTUMOI'O HarpeBa, KOPOHE U MEXAHUYECKOU
po4yHoCcTU. BriOop uncna, Tua 1 MOITHOCTH
TpanchopMaTopoB Ha nmojcTanuusxX. [IpoBepka
TpaHCcGOPMATOPOB M0 YCIOBUIO TOMYCTUMON aBapHitHON

Heperpy3ku

9.4. | TeXHUKO-9KOHOMHUYECKUE | YCIOBUS COITOCTABUMOCTH BApUAHTOB CXEM CETH.
pacyeTsl Ipu OnpeneneHye KanuTaabHbIX BIOKEHUH HA COOPY>KEHUE
IIPOEKTUPOBAHUH JUHUH U noacTtaHuuil. OnpeneneHue eKerogHblX U3AepKEK
JIEKTPUYECKUX CETEU Ha 00CTy)KMBaHUE M PEMOHT JIMHUHN U MTOJI-CTaHIIUH.

Onpenenenue 3arpaT Ha BO3MELICHUE TOTEPh MOLHOCTH U
OSHEPIUHU B DJIEKTPUUYECKUX CETSIX.

9.5. | PerynupoBanue PerynupoBanue HanpsKeHUs: Ha UCTOYHHUKE TTUTAHUS.
HaNPSDKEHUS B PerynupoBanue Hanpsxenus ¢ nomousro PITH
INEKTPUYECKUX CETSIX TpaHCPOPMATOPOB U C IOMOIIBIO KOMIIEHCUPYIOIIUX

YCTPOUCTB.

10. | IlepexomHbIe POIECCHI B AJIEKTPHUYECKUX CHCTEMaX

10. | O6mme cBeneHus 00 [TonsiTHe 00 AIEKTPOIHEPTETUUECKOM cHCcTEME U €€

1. | aneKTpoMarHUTHBIX napaMerpax u pexxumax. Buapl nepexonHbIX MpoLeccoB B
IIEPEXOHBIX ITPOLIECCaX U | MIEKTPOIHEPIeTUUECKUX cucTeMax. [Ipuunnsl
METOJIaX UX pacyera BO3HUKHOBEHUS U IIOCIIEICTBUS.

10. | DneKTpOMarHuTHBIC [TepexonHbIil poliecc B MPOCTEHIINX TpeXPa3HbIX LEMsX.

2. | mepexoaHbIe MPOLECCHl U Tpexda3Hoe KOPOTKOE 3aMbIKaHHE B HEPA3BETBICHHOM
pacdeT TOKOB K.3. IpU uenu. JleiMcTByroniee 3HayeHue TOKa K.3. U €ro OTAEIbHBIX
COXpaHEHUU CUMMETPUU cnarapimux. Pacuer HayaubHOIO U yIapHOTO TOKa
TpexdazHoi nenu KOPOTKOTO 3aMbIKaHMs. [[pakTueckne MeTobl pacuera

TOKa K.3. TUIOBBIE KPUBBIE U3MEHEHUS IIEPUOAUUECKON
COCTAaBJISIOIEH TOKA K.3. Pacuer TOKOB KOPOTKOTO
3aMbIKaHUsI METOJIOM CIPSIMJIEHHBIX XapaKTEPUCTHK.

10. | DneKTpOMarHuTHBIC DNeKTpOMarHUTHbIE EPEXO0HbIE IPOLECCH U pacyeT TOKOB

3. | mepexoaHble MPOLECCHl U K.3. IpY HapyIIEHUU CUMMETpUH Tpex(pazHoil nenu. Meron
pacdeT TOKOB K.3. IpU CUMMETPUYHBIX cocTaBistoiux. OMHOKpaTHasl monepeyHast
HapyLIEHUH CUMMETPUH HecummeTpus. IlocTpoeHne BEKTOPHBIX AuarpaMmm.
TpexdazHoi nenu

10. | Cratnueckas IIpn4nrHBl HapyILIEHNUs CTATUYECKOW YCTOMUYHUBOCTH B

4. | yCTOMYUBOCTD AJIIEKTPOIHEPreTUUECKON cucTeMe. JIeCTBUTENBHBIN Ipeien
JJIIEKTPOIHEPrETUYECKUX [epe1aBaeMoi MOIIHOCTH.

CUCTEM

10. | [Aunamuueckas [TonsiTHE O IMHAMUYECKON YCTOMYUBOCTH. DHEPreTUUECKUN

5. | yCTOWYUBOCTH IJIEKTPO- KPUTEPUI yCTOMUYUBOCTU. METOIbI aHAIM3a TMHAMUYECKOMN
DHEPreTUYECKUX CUCTEM ycroiunBoctu. Meron miomanei. Meron

IIOCJIEI0BATEIbHBIX HHTEPBAJIOB.
10. | PesynbTupytomias PesynpTupyromas yCTONYMBOCTD JIEKTPOIHEPTETUUECKUX
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YCTOHYHBOCTh
3IEKTPOIHEPIETUUECKUX
CHCTEM

CHCTEM.

10.

Y CTON4YMBOCTH Y3JI0B
Harpys3ku

Y CTONYMBOCTD Y3JI0B HArpy3KH. Y CTOMYMBOCTD Y3JIOB
Harpy3ku Ipy 00JIbIINX U3MEHEHUAX PeXKUMa pabOThI.
IlycKkH aCHHXpPOHHBIX JABUTATEIICH.

11.

BoznyimiHbie v kaOenbHbBIE JIMHUU JJIEKTPOIIepEIaun

11.

XapakTepUCTUKH YCIOBUM
paboThl BO3TYIIHBIX JTUHUN

XapaKkTepuCTHUKa BO3AYIIHbIX JIMHUN 3JIEKTPOIIEpEaauH.
Oco0eHHOCTH YCIIOBHH paOOThI TUHUN U BHEITHHE
BO3/IcHCTBYIOMUE (haKkTOphI. ['0M0Ie THO-N3MOPO3EBEIC
oOpa3oBanus. Bo3aeiictBue Berpa. TemmnepaTtypa Bo3ayxa.
Bubpauust npoBooB u Tpocos. [lnsicka mpoBoaoB.
PacueTrHble knumaTuueckue ycioBus. Bo3aeiicTBue nuHui
AIIEKTpOINEpeaun Ha OKpPYKarolyto cpeay (0TBOA 3eMIIH,
ACTETUYECKOE BO3/ICHCTBUE JIMHUN).

11.

KoHcrpykuun nmpoBoios,
OI10P, U30JISILIUU

KoncTpykunu npoBo1oB u TpocoB. HenzonupoBaHHbIE
nposona BJI 0,4-35 kB. Boznymnsie nuauu 0,4 kB ¢
CaMOHECYILMMHU U30JIMpOBaHHBIMU IpoBoaaMu (AMKA,
Topcana) (BJIN). BJI 6-10 kB ¢ 3anmuiineHHbIMEA H30JIAIHCH
nposoaamu (BJI3) (SAX, SAXKA). HeuzonupoBanubie
MpoBoja u rpozo3amutHbie Tpockl BJI 110-1150 kB.
OcHoBHbI€ THIIBI O1IOp. Pacnono)kenre npoBo0B U TPOCOB
Ha ornopax. PaccrosHue mexay nmposogamu. Pacronosxenne
IPO303aLIUTHBIX TPOCOB, 3AIIUTHBIN Yo Omop.
PaccranoBka onop no npo¢uio Tpaccel. Beioop Tpacchl.
[Ma6nons!l. [TpoBepka onop Ha BelpbiBaHHE. MOHTa)KHBIE
CTpeJbl IpoBeca NpoBoAa. Pacyer TskeHMs MpoBoa Npu
00pbIBE B OJTHOM U3 MpOsieToB. Pacuer mepexoos.
Jlunelinas uzomnsiuus. Jluneiinas apmarypa. Bei6op tuna
M30JISITOPOB.

11.

Teopust MEXaHHUECKOTO
pacdera MpoBOJIOB

Br160op npoBo0B 17151 BO3AYIIHBIX TUHUE. OcoOeHHOCTH
paboThl KOMOMHHPOBAHHOTO MpoBoa. JleiicTBue
pacTAruBaroIlei Cuisl. JelicTBue TeMnepaTypsl.
CoBMeCTHOE JEHCTBHE BHEIIHEN CHIIBI M TEMIIEPATYPBI.
Koaddurment 3anaca u J0mycTUMOE HAMPSKEHHE.
Enuanynabie Harpy3Ku Ha TPOBOJIA U TPOCHL. Teopus
pacyeToB MPOBOAOB B HOPMAJIbHBIX U aBAPUMUHBIX PEKUMAX
paboTsl iuHUN. CriocOOBI OTNpeAeieHHs TabapuTHOTO
npoJieta. OnpeneneHue cTpelibl IpoBeca U JUIMHBI IPOBOJIA B
npojere. Onpenenenye cTpesbl IpoBeca NpoBoia Ha Jito0oM
PAcCTOSIHUM OT TOYKH IO/IBECA MPOBOJA. Y paBHEHHUE
cocTostHUS TIPoBOJa. [IoHITHE O KPUTHUECKHUX TIPOJIETAX U
KpuTHieckoi Temnepatype. CriocoObl onpeneneHus
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rabaputHoro nposera. Onpenenenre Hanps>KEHUN B
MOHOMECTAJNIMYECCKUX U 6I/IMCTaJIJII/I‘ICCKI/IX mpoBoJax. Pacuer
CTaJIeaTIOMUHEBBIX TPOBOAOB. [ p0303aIIUTHBIE TPOCHI
(pacuer). [Ipumep pacdera. ObIIUE TOTOKEHUS IO BEIOOPY
tpaccel BJL. ['opu3oHTanbHble U BepTUKAIbHBIE TPO(UIN
tpaccel BJIL. [11aGnoHbI y1st paCCTAaHOBKH OMIOP IO TPO(HITIO
Tpacchl. MOHTa)KHbIE CTpEibl MpoBeca nposoja. Pacuer
TSOKEHUSI IPOBOJIA MPU OOpPBIBE B OJIHOM U3 MPOJIETOB.
Pacuer nepexonoB. PaccranoBka onop no npouiiro Tpacchl.

11.

KaOenpuble MTuHUNA

Knaccugukanus cunoBbeix kadeneit. TpeboBanus,
npeabsBisieMble K KaOelnbHbIM TUHUAM. KOHCTpYKTHBHBIE
0Cc00EHHOCTH 1 001aCTh BO3MOYKHOTO IMTPHUMEHEHHS
KaOeNbHBIX JMHUN BbICOKOIO HanpspkeHus. KaGenbHble
JIMHUM B 3JIEKTpOIHEepreTuueckoil cucreme. Kabdenu c Bszkoi
HPONUTKOMN M30isIKMU. Be1GOp sKOHOMUYECKH
1esecoo0pa3Horo ceueHus. JlonycTuMble neperpy3ku. Y4er
YCIIOBUI POKJIAKU NP BEIOOpE THIIA Kabes.
MacnoHanoaHeHHbIe KaOelIu HU3KOro U BBICOKOTO
nasiieHus. O6aactb npuMeHeHus. OcobeHHOCTH
KOHCTPYKUUHU. OCHOBHBIE XapaKTEPUCTUKHU. DINEKTPUUECKUI
pacuer kabenell mepeMeHHOro Toka. BeiOop pacueTHbIX
HaIpsDKEHUN U HAIPSDKEHHOCTEW dJIEKTPUYECKOTO OIS,
OmnpeneneHre KOHCTPYKTUBHBIX Pa3MEPOB U CTPYKTYpPHI
M30JSIMK Kalens. ApmaTypa KaOeabHbIX JIMHUM.
Hasznauenue. Knaccugukanus. Konctpykuus
COEIMHUTENIbHOM, KOHILIEBOH U cTOnopHOU My(]T. TernoBoit
pacuet kabenell BBICOKOTO HalpspKeHUs. 3a/1aui TeII0OBOro
pacuera. OnpeneneHue J0MyCTUMOr0 TOKa Harpy3KHu.
TennoBble cxeMbl 3aMenieHus kadens. OnpeneneHue
JOTTYCTUMOM TeMIepaTyphl HarpeBa kabeins. Pacuer
COIPOTUBIIEHUS TOKOBEXyIIEeH Kuibl. OLIEHKa YPOBHS
NOTeph B dyleMeHTax kalens. OnpenenaeHre TepMUUECKUX
COIIPOTHUBIIEHUH 2JIEMEHTOB Kabelsl.

12.

N3omanus u nepeHanpsKeHus

12.

[TpuumnHbI MOSBICHUS
nepeHanpsHKeHui B
ANEKTPOYCTAaHOBKAX

BHyTpeHHUE nIepeHanpsKeHNs B JJIEKTPOYCTAHOBKAX,
BO3HMKAIOIHUE B PE3YJIbTATE IIEPEXOAHBIX U KOM-
MYTaI[MOHHBIX IIPOLIECCOB, A TAKKE HECUMMETPUIHBIX
peKuMOB. I'po30BBIe aTMOC(EpHBIE MTEPEHAIPSIKEHUS.
DJIEKTPUYECKHNE XaPAKTEPUCTUKH MOJIHUU.

12.

OO6mme xapakTepruCTUKI
A30JISIIINT
AIEKTPOYCTAaHOBOK

Bremnsis uzonsius, ee ocooerHoctu. [Ipo6oit razoBoit
u3ossiun. MoHn3anus razoB. ATMOC(hEpHBIN BO3yX Kak
TUAIIeKTpUK. BHyTpenHss uzonsuus. TpeboBanus ,
OCHOBHBIE XapaKTEPUCTUKU. DIEKTPOIPOBOIHOCTh TBEPABIX




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

TURJIEKTPUKOB, AUdIeKTpudeckue norepu. [Ipoboii TBepabIx
JUAIIEKTPUKOB. II0BEpXHOCTHBIE pa3psilibl BAOJb
MOBEPXHOCTHU U30JIATOPOB. 13011151 BO3IYIIHBIX JIMHUN
aNeKTponepeaay. JNEKTPUUECKUE XapaKTEPUCTUKU
U30JISTOPOB. [ UPISIHIBI U3 TOABECHBIX U30JSTOPOB. BBIOOD
4KCJIa U30JIATOPOB B TUPJISIHJIE.

12. | 3amura snekTpoyctaHoBoK | OOIIMEe MPUHIUIIBI MOJHUE3ATUTHI BO3YITHBIX JIMHUH.
3. | oT mepeHanpsHKeHUN OrpaHuuuTeny nepeHanpsyKeHU, eMKOCTHAs 3aluTa
AIIEKTPOYCTAaHOBOK. MoOJHHUE3aIMTa JUHUN 3JIeKTporepeaay
U TpaHCc(hOPMATOPHBIX MOJCTAHIIUIA.
13. | YmopaBnenue pe:xuMaMu JIEKTPHUECKUX CUCTEM
13. | OcHoBHBIC 331241 U OcCHOBHBIE 33]]Ta4H ¥ XapaKTEPUCTUKH TUCTIETYEPCKOTO
1. | xapakTepucTuKu yIpaBIeHUS IEKTPOIHEPTETUIECKUMH CUCTEMaMHU.
YIpaBIEHUS peXUMaMU [lepcrieKTUBBI Pa3BUTHUS U COBPEMEHHOE COCTOSIHUE
ANEKTPOIHEPTETUYECKUX anekTposHepreTuku. OO1as XxapakTepucTUKa CUCTEM
CUCTEM yIpaBieHUs], aBTOMATH3aLUs U KAYECTBO JUCIIETYEPCKOTO
yIpaBIeHHUS.
13. | Onrumuzanus OxoHoMHYHOCTH paboTel DIC. IlocTaHoBKa 3a1a4n.
2. | pacupeneneHus DKOHOMHYECKHE XapaKTEPUCTHKHU TETLIOBBIX
MOIIHOCTEH B CII0KHOU anexTpocTaHumi. IlocTpoeHne SKBUBaIEHTHOU
ANEKTPUUYECKON CeTU. YUeT | XapaKTepUCTUKU OTHOCUTEIBHBIX TPUPOCTOB. Y CIIOBHS
TEXHUYECKUX AKOHOMHMYHOTO pacrpeaeneHus Momnocreil. [loctanoBka
OTrpaHUUYEHUN 3aa4d. Y CJIOBUS DKOHOMUYHOIO paclpeaeaeHus
MOIIHOCTEH 0e3 ydeTa nmoreph. Y CIIOBUSI SKOHOMUYHOTO
pacnpeneneHuss MOIHOCTEN C Y4ETOM aKTUBHBIX ITOTEPB.
Bb160p sKOHOMHYECKH 000CHOBAaHHOT'O COCTaBa
000py10BaHUs HA CTAHLIMSAX.
13. | PacueT nomyCTUMBIX H Metoauka pacueta onTumaibHoro pexuma I9C. Pacuer
3. | ONTUMANbHBIX PEXKUMOB. COCTABJISIFOLUX BEKTOP - FPAJIUEHTA JIsl ONITUMM3ALUN

KommniekcHas
ONTUMM3ALINS PEKUMOB

pexxuma. O1ieHKa COCTOSIHUS peXumMa 10 JTaHHBIM
tenensmepeHnid. [locranoBka 3agaun. Metos B3BEIEHHBIX
HaUMEHBIINX KBaJpaToB. HabnrogaeMocTs pexuma 1no
U3MEPEHUsIM. AJITOPUTM CBA3HOCTH rpada JUlsl aHaIn3a
HabmotaemMocTu. HekoppeKkTHOCTD 3a/1a4u OLEHKU
coctosiHus. baliecoBckast OlleHKa cOCTOsIHUS pexkuma. Meron
perynspuzanun. O0001eHHass HOpMaTbHas OIICHKA.
[TosTanHas ouenka coctossHus. Unentudukanus
rapameTpoB pexuma sHeprocuctemsl. Cpencrsa OUVYK.
Opranu3anys KaHaJIOB CBS3H, IEpBUYHASA 00pabOTKa
uHpopmanuu. [IpuHIUnBEl paboThl AIEKTPUUECKUX CTaHIUM
B YCJIOBHUSIX ONTOBOTO PBIHKA AJIEKTPOIHEPTUU.
KoHnkypeHTHBIH OanaHCcHpYIOMUN PHIHOK 3JIEKTPOIHEPTUH.
ITpoMbINITIEHHBIE TPOTPAMMBI, IKCIUTYaTUPYIOILIHECS B
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AC/Y sueprocucrem.

14.

9J'IGKTpI/I‘l€CKI/Ie CXCMbI BHeKTpOCTaHL[HI;'I n HO,Z[CTaHL[I/Iﬁ

14.

[IpuniunuaneHbie
(CTpyKTYpHBIEC)
ANEKTPUUIECKUE CXEMBI
noactanmuit (I1C)
SHEPTrOCUCTEM

HOHCTaHHI/II/I MaruCTpajJbHbIX U PACTIPCACIIMTCIbHBIX
AIIEKTPUYECKHUX CETEHl AIEKTPOIHEPTeTHICCKON CUCTEMBI.
Hasznauenue. Knaccugukarus. CoctaB 000pyoBaHus.
[IprHIMITHATIBHBIE CXEMBI OJTHO- U IBYX TPaHC(HOPMATOPHBIX
HOIICTaHHHfI. CxeMbl MOAKIIFOYCHHA CHUHXPOHHBIX
KOMIICHCATOPOB.

14.

CucreMa cOOCTBEHHBIX
HYKT TTOJICTAHIIAN

Knaccudukanus snekrponpuemMankoB CH mocraHimid.
Oneparunbiit Tok Ha [1C. Beibop nmapamerpoB paboymnx u
pe3epBHbIX McTouHMKOB nutanus CH I1C.

14.

TpebGoBanusl,
MIPEIBSABISIEMBIC K CXeMaM
pacnpenenuTeabHbIX
yctporictB (PY). brounsie
CXEMBbI

Cxembl pacnpenenutenbHbix yerpoiicts (PY) 3C u I1C.
Krnaccudukanus cxem pacripeaeuTeTbHbIX YCTPOUCTB 35-
750 xB. TpeboBanus, IpeIbsBIIEMbIC K CXeMaM
pacnpeenuTebHbIX YCTPOUCTB. PaKTOPbI, ONPEAEISIOIINE
BBIOOD CXEM pacHpeeuTeIbHbIX YCTPOUCTB. ['pynmsl cxem
PY. Briounsie cxemsl PY. O6nact npuMeHeHHUS.
HoctouHcTBa, HerocTaTku cxeM. OnepaTUBHbIE
MEPEKITIOUYCHUS B CXEMe JBa 0JIOKA C OTJCIUTEISIMU 1
HEAaBTOMATUYECKON MTEPEMBIUKOM CO CTOPOHBI JIMHUM.

14.

MoOCTHKOBEBIE CXEMBI

MoctukoBblie cxeMmbl. O6sacTh NpruMeHeHus. JloCTONHCTBA,
HEJOCTATKU cXeM. LIMKJIbl OnepaTUBHBIX MEPEKITIOUEHUN B
pacipenenuTeIbHbIX YCTPOUCTBAX, BHITIOJIHEHHBIX 110
MOCTHKOBBIM cxemaM. OnepaTUBHbIE NEPEKIIOYEHUS B
CXEME MOCTHKA C BBIKJITIOUATEISIMU B TETISAX
TpaHcGOpMaATOPOB U PEMOHTHOM MEPEMBIYKOM CO CTOPOHBI
TpanchopmaTopoB. OnepaTUBHBIE TIEPEKITIOYCHUS B CXEME
MOCTHKA C BBIKJIFOUATEIISIMU B LIETISIX IUHUNA U PEMOHTHOM
MEPEMBIUYKON CO CTOPOHBI JTMHUM OrnepaTuBHbIE
MEPEKIIIOUEHUS B CXEME MOCTHKA C OTACIIUTEISIMU B LIETISX
TpaHchopMaTOpPOB U JOTIOJTHUTEIILHON JTMHUEH,
MIPUCOETMHEHHOW yepe3 /Ba BeIkItouaTens. Cxema PY
«3ax0[1 —BBIXOI».

14.

KOHBHCBLIC CXCMBI

Kounbuessie cxembl PY. O65acTb npuMeHeHUs..
JloctronHcTBa, HEAoCTaTKN cxeM. CxemMbl PY
«TpeyronpHuk», «HeTpIpexyrolbHUK», «PaciupeHHbIil
YETBIPEXyTroNbHUKY, «lllectnyronbHuky». CBA3HBIE
MHOT'OYTOJIbHUKH.

14.

Cxewmbl PY co coopHbIMU
[IMHAMHU

Cxembl PY co c6opupiMu muHamu. OHa paboyast
CEKLIMOHUPOBAHHAs BBIKJIIOYATENIEM cuctema muH. OnHa
paboyasi CeKIIMOHUPOBAaHHAs BBIKIIOYATEIEM U 00X01HAs
cucreMa muH. O6aactb npuMeHeHus. JlocTOMHCTBa,
HEJ0CTaTKU cxeM. Bapuaruu cxemsl. J[Be paboune u
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o0xozHas cucreMa IKH. J[Be paboune ceKIMOHUPOBAaHHbBIE U
o0xoaHas cucteMsbl KH. O01acTh MPUMEHEHUS.
JocronncTBa, HegocTaTKU cXeM. L{uKIIbl onepaTuBHBIX
MIEPEKIIIOUEHUN B pACIIPENEIIUTEIbHBIX YCTPONCTBAX,
BBINOJIHEHHBIX 10 CXEMaM cO COOPHBIMU IIMHAMHU.
OnepaTuBHbIE IEPEKTIOYEHHS] B CXEME OJHA
CEeKLIMOHMPOBaHHas cucreMa muH. OnepaTuBHbIC
NEPEKIII0YEHUS B CXEME OJlHA paboyasi, CEKLIMOHUPOBAHHAS
BBIKJIOUYATEIeM U 00X0/IHAsl CUCTEMa LIMH C
BBIKJIIOUYATEIISIMH B LETSIX TpaHChopmaTopoB. OniepaTuBHbIE
HEPEKIII0UYEHUs B cXeMe JBe pabouue U 00X0oAHas cucreMa
mmH. Cxemel PY «llonyropnast», «Tpanchopmatopsr —
LIMHBI C [IOJTYTOPHBIM [TOAKJIIOUEHUEM JIMHUNY,
«TpancdopmaTopsl — IUHBI ¢ TOJKIIOYEHUEM JIUHUN uepe3
JIBA BBIKJIFOYATEISI.

15.

PeMoHT 1 3KcIITyaTanus 3JeKTpOoyCTaHOBOK

15.

Opranuzanus
JKCIUTyaTalluu
3JIEKTPOYCTAaHOBOK

Opranuzanys SKCIuTyaTaluy 3JI€KTPOyCTaHOBOK
IIPOMBIIUIEHHBIX NpeAnpusaTHil. O01ue cBeIeH s U
TepMuHOI0rUs. CyIIHOCTh U HA3HAYEHHUE CUCTEMBbI
TEXHUYECKOT0 00CIyKUBaHUA U peMOoHTa. POpMbI
JKCIUTyaTalluy JIEKTPOYCTAHOBOK. THIIOBBIE CTPYKTYPBI
OTJIeNa INIaBHOT'O DHEPrETHKA.

15.

DKcrutyaTanus
AIEKTPOYCTAaHOBOK

O0s13aHHOCTH, OTBETCTBEHHOCTh MOTpedUTENEH 3a
BBITIOJTHEHUSI TpaBWJI dKcITyartanuu. [Ipuemka B
HKCIUTYaTaINIO 3JIEKTPOYCTaHOBOK. TpeboBaHMs K
HEPCOHAIY U €ro MOATrOTOBKA. YIIpaBJICHHE
ANIEKTPOX03aicTBOM. TexHnueckoe o0CIyKUBaHHE, PEMOHT,
MoJiepHHU3alus U peKoHCTpykuus. [IpaBuna 0e3onacHoCcTH U
co0uTr0/IeHre PUPOJOOXPAHHBIX TpeOoBaHUN. TexHuueckas
nokyMmeHTanus. CuioBble TpaHC(POPMATOPBI U PEAKTOPBI.
Bo3znyliHele TMHUM 2JEKTPONEPEIauy U TOKOIIPOBOBI.

15.

Texunueckoe
o0CITy)KMBaHHE U PEMOHT

[1nanupoBaHNe TEXHUYECKOTO OOCITYKHUBAaHUS U PEMOHTA.
VYder u nHBeHTapu3alnus oodopyaosanus. Onpenenenue
TEXHUYECKOT'O COCTOSIHUS U COCTABIICHUS TJIaHA
TEXHUYECKOT0 00CcIyXHBaHus U peMoHTa. [InanupoBanue
CYMMAapHOM TPYJO€MKOCTH, IPOAOIKUTETHHOCTH
TEXHUYECKOT0o 00CIyX1BaHUs U peMoHTa. [InanupoBanue
MOTPEOHOCTH B IEPCOHAJIE, MaTepHUajaxX, KOMIUIEKTYIOLIUX
W3JIENMSIX U 3aIIaCHBIX YacTIX VISl TEXHUUECKOTO
ob0cnyxuBanus u pemonta (TOP). Iloaroroska
npousBojctBa TOP. Ilepenaua 060py0BaHus B PEMOHT.
OrneHka TEXHUYECKOTO COCTOSIHUSI 000PYAOBAaHUS U
Je(eKTOBKA €ro y3J0B U MEXaHHU3allusl YHEPTOPEMOHTHBIX
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pabot. [Ipuemka 060pynOBaHHS U3 PEMOHTA, KOHTPOJIb U
oryet Beimostaenuss TOP.

16. | Hage)kHOCTh CHCTEM 3JIEKTPOCHAOKECHUS

16. | OcHOBHBIE TOJIOKEHUS U OCHOBHBIE ITIOHITHUSA U CBOMCTBA HAZIEKHOCTH U

1. CBOICTBA HAJIE)KHOCTH U ycroruuBoctr IC. Buapl ycroiuuBoctu 93C U ux
ycrounBoctu D3C BIUsiHUE Ha paboty DOC.

16. | OcHOBHBIE TOKA3aTEIU U OcHoBHBIE TTOKa3aTean 0e30TKa3HoCTH. OCHOBHEIE

2. | MeToAml pacueTa nokasarenu Boccta”asiuaeMoctu DOC. Pacyer
Hazies)xkHOCTH DOC HAaJIe)KHOCTH CUCTEMbI. MeTO/] CTpPYKTYpHOTO aHaju3a

(HeBoccTaHaBiIMBaeMas cucrema). Pacuer HagexxHoctu
BOCCTAaHaBJINBAEMOI CHUCTEMEI.

16. | Texuuko-skoHOMHYeCKass | TexHUKO-dKOHOMUYECKas oleHka HajgexxkHoctu COC.

3. OIICHKA U HOPMHPOBAHHE [TonsTre yuep6a oT HEOOTIYCKA AIEKTPOIHEPTHH.
HAJEKHOCTHU U VY nenbHbI# yiep6. Bunb! ymep6oB u ux onenka. Pacuer
ycrorunocty 99C yiep6a oT HeZJ0OTITyCcKa IEKTPUUECKOM SHEprun B

CJIO’KHOM cucTeMme aieKkTpocHabxkeHus. Hopmuposanue
HaJI&KHOCTU U ycToruuBoctu DIC.

16. | YcroitunBocmocoOHOCTH Craruyeckast yCcTOWUMBOCTb. [IluHaMHueckass yCTOHYMBOCTb.

4, KakK CBOMCTBO HaJexXHOCTU | PesynpTupyromas ycroitunocts 99C. Onpenenenue
99C. KonnuecTBeHHbIE MeTO/1a aHau3a U pacyé€ra. MeTo bl MOBBIILECHUS
oKa3aTeiin. MeToabl ycroiunBoctu 9IC.
pacyera

16. | Merons! u cpencTaa Knaccudukanus MeTo10B 1 cpeicTB 00ecredeHUsI

5. oOecrieueHrs HaJIeKHOCTH | HAJISKHOCTHU TP MPOEKTUPOBAHUHU, TTPOU3BOCTBE U
295C skcmutyataiuu 32C. MeToibl TOBBIILICHUS HAIEKHOCTH

93C. PesepBupoBanue. OpraHuzamusi TEXHUUYECKOTO
oOciyxuBaHus U peMoHTa. Hase:xxHocTh 000pya0BaHUs
O3C. AHanu3 MPUYUH OTKA30B. TeXHUYECKasi JUArHOCTHUKA
AIIEKTPOIHEPTETUYECKOTO 000PYIOBAHMUS.

17. | PaiioHHas anexkTpuyeckas ceTh

AHHOTaMM paboynx MporpaMM JAUCHUILINH (MOyJIei) IpeAcTaBIeHbI B IpHIoKeHUH b.

4. IPAKTUYECKASA IOAI'OTOBKA

Nudopmaniust 0 TpaKTUYECKOW TMOATOTOBKE B  CTPYKTYpPE  JOMOJHUTEIHHOU
o0pa3oBaTeNnbHOM MPOTrpaMMEbI MpECTaBlIeHa B IpUiiokeHue B.
B pamkax y4eOHOro TUIaHa JOMOJHUTENBHONH 00Opa30BATENBHONW  MPOTPAMMBI

HCIIOJIB3YIOTCA TpaaduLIMOHHBIC 06pa30BaTeJ'IBHHe TCXHOJIOTHUH,
TCXHOJIOTUU, TPCACTABJICHHLIC B Tabm. 5.

a TaKXE MHTCPAKTUBHBIC



Tab6muna 5
XapakTepHuCTHKa 00pa30oBaTeIbHON TEXHOJIOTHU

HaumeHnoBanue ‘ Kparkas xapakrepucruka

He npedycmompeno

5. ONEHOYHBIE U METOAUYECKHUE MATEPHUAJIBI 1JI1 KOHTPOJIA
OCBOEHMS PE3YJIBTATOB OBYUYEHUS

5.1. Tekyuuii KOHTPOJIb

Texymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XapPAKTEPUCTUKAMHU KOHTPOJBHBIX
3agaHuii ¥ npenactasieH B Tabnuie 1 npuioxxenus I

5.2. IIpomeskyTOYHASA aTTeCTALMSA

[IpomexxyTouHast aTTecTalus 1Mo nporpaMmme MpoBOAUTCS B popMe 3aueTa, SK3aMeHa WIIH
OTYeTa O CTAKUPOBKE B COOTBETCTBHHM C YYE€OHBIM IUIAaHOM. XapaKTepUCTHKA 3aJaHuil
npencrasiena B Tabmuue 2 npunoxenus I

5.3. Urorosasi arrecranus
HTorosas aTrecTanus 1o nporpamme MpoBOAUTCS B GOPME UMO2080t ammecmayuoHHOU
pabomul. XapaKTEepUCTHKA 3a/IaHUH npeacTaBieHa Tadmnuie 3 nprtoxeHus I

5.4. HezaBucHMBIHi KOHTPOJIb Ka4ecTBa 00yueHH sl
ITopsimox  He3aBUCHMMOM  OLIEHKM KadecTBa JONOJHUTENbHOM  00pa3oBaTelbHOM
MIPOrpaMMblI MPEACTABIEH B IPUIIOKEHUU [ .

6. OPTAHUBALHMOHHO-NIEJAT'OI'HYECKHE YCJIOBHUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHo-MeTOoqMYecKoe U MHGOPMALMOHHOE o0ecnieyeHue

a) mutepatypa HTb MOU:

1. Banauckuii, A. B. HensonupoBaHHbIe POBOAA HOBOT'O MOKOJICHHS BO3AYIIHBIX JIMHAN
AJIEKTPOIHEPIeTUUECKUX CUCTEM : ydeOHoe Mmocobue mo Kypcam "DIeKTpOdHEpreTHYecKue
cucteMbl U cetn" u "Bo3aymHble M KaOelbHblE JIMHUU 3JIeKTporepenayu” JUisl CTYACHTOB,
o0yyaroImuxcs Mo HampaBJieHUIO "DIeKTpO’HEepreTHKa U ekTporexHuka" / A. B. BansHckuit,
I'. K. 3apynckuit, I'. B. lIBenos, Hau. uccnen. yu-t "MOHN" . — Mocksa : M3n-so MOU, 2020 . —
52 c. - ISBN 978-5-7046-2396-0 .
http://elib.mpei.ru/elib/view.php?id=11464;

2. I'mazynoB, A. A. IlpoexktupoBaHnue pallOHHOM 3JEKTPUYECKON CETH : METOIUYECKHE
yKa3aHUs K KypCOBOMY MPOEKTHUPOBAHUIO 1O KypcaM "DIEKTPUUYECKNE CETH IEKTPONUTAIOIINX
cucteM" U "DIEKTPOIHEPreTUUECKUE CUCTEMBI M CETH' IO HANPABICHUIO "DJIEKTpOIHEpreTuKa'



/ A. A. T'mazynos, I'. B. llIBenoB, Mock. snepr. un-t (MOU TVY) . — M. : U3naTenbckuii 1o0M
M3U, 2010 .-72c.
http://elib.mpei.ru/elib/view.php?id=1488;

3. 3enenoxar, H. M. DHepreTnueckue noaxoapl K ynpaBiIeHUIO PEKMMaMKU YHEPTOCUCTEM
: ydueOHOe mmocobue mo Kypcy "OnTumusanus pPeKMMOB JHEPrOCUCTeM' TIO0 HaIpPaBIICHUIO
"Onexrposnepreruka’ / H. W. 3enenoxar, FO. B. lllapos, O. H. 3enenoxar, M-Bo 00pa3oBaHus u
Hayku Poc. ®enepanun, Mock. suepr. un-t (MOU TY) . — M. : U3narensckuit nom MOU, 2011 .
—36 c. - ISBN 978-5-383-00665-8 .
http://elib.mpei.ru/elib/view.php?id=2847;

4. MWpenvumk, B. MW. DOnekrpuueckwe CcHUCTEeMBI W CETH : YYEOHHK A
ANEKTPOIHEPTETUUECKUX crenuanbHocteii / B. Y. Mnenpuuk . — 2-e u3., crep., mepemned. ¢ 3.
1989 r . — M. : Aapsgnc, 2009 . — 592 c. - ISBN 978-5-903034-76-5 .;

5. Metpomnorus : yueOHUK sl TEXHUYECKUX crienuanbHoctedt / A. A. bproxose, u np. ;
Pen. C. A. 3aiiueB . — 2-e u3f., nepepad. u gon . — M. : ®opym, 2011 . — 464 c. — (Boicmiee
obpaszoanue) . - ISBN 978-5-91134-461-0 .;

6. OcHOBBI coBpeMeHHOHM 3HepreTuku. B 2 1. T.2. CoBpeMeHHas 3JEKTPOIHEPreTHKA :
yu4eOHMK JUIs BY30B 10 HampaeieHusMm "TerutosHepretuka", "DnekTposHepreTuka',
"Ouepromammnoctpoenue” / Pen. A. I1. bypman, B. A. Ctpoes ; O6m. pen. E. B. Ametucros . —
4-¢ w3x., mepepad. u mon . — M. : U3garensckuii jom MOU, 2008 . — 632 c¢. - ISBN 978-5-383-
00161-5 ;

7. IlepexogHbie TPOLIECCHI B AJIEKTPOIHEPTETHUECKUX CUCTEMAX : YUYCOHUK JJIT BY30B I10
HampaBlieHUIo "DnekTposHepreTrka u anekTporexnuka" / U. I1. Kproukos, B. A. CrapmuHos,
1O. II. T'yce, M. B. Iluparopos, Hau. uccnen. yu-r "MOU" (HUY"MBU") . — M. : U3a-Bo
MDBMH, 2018 . — 396 c. - [Tobeaurens Beepoccuiickoro koHKypca pykonuceil yueOHoH, HaydHO-
TEXHUYECKOH M CIIPaBOYHOM JuTepaTypsl 1o sHepreTrke 2017 1. - ISBN 978-5-7046-1948-2 .
http://elib.mpei.ru/elib/view.php?id=10738;

8. Iuurans, }0. C. Koncnekr nekmuil mo kypcy "W3omsmus u nepeHanpspkeHus B
NeKTpuyeckux cucremax'”, "M3omauus M nepeHanpspKeHHs B JJIEKTPUYECKUMX YCTAHOBKaX':
BuyTpenHsas wu3onsanus yctaHoBOK Bbicokoro Hampsbkenust / 0. C. Ilunrans ; Pen. M. A.
ApoHOB ; Mock. 3nepr. uH-T (MOU) . —M . — M. : I3a-B0 MOU, 1984 . — 44 c,;

9. TlpaBuna yctpoicTBa 37ekTpoycTaHoBok [1YD-76: Pa3n.7: DnektpoobopynoBaHue
CHelHalbHbIX YCTaHOBOK / M-Bo aHepretuku u snekTpuduxammu CCCP ; O6m. pen. C. T.
Kopones . — 5-e uzn . — M. : Atomuznar, 1980 . — 104 c.;

10. CripaBOYHHUK MO MPOEKTUPOBaHMIO MekTpudeckux cetei / U. I'. Kapanersn, [u ap.],
N. JI. ®aiibucosud . — 4-¢ u3j., nmepepad. u mon . — M. : DHAC, 2016 . — 376 c. - ISBN 978-5-
4248-0049-8 .;

1. TexHomornu u TEXHUYECKHUE cpeacTaa YIIpaBICHUS pexuMamu
AJIEKTPOIHEPIeTUUECKUX CUCTEM : ydueOHoe mocobue s By30oB / A. @. bonnapenko, [u ap.] ;
pen. FO. B. lllapos . — M. : MaHOBanmmonHoe MammHOCTpoeHue, 2017 . — 360 c¢. - ISBN 978-5-
9500364-4-6 ;

12. DKOHOMHKA DJHEPreTUKH : Yy4YeOHOe WU3/aHue JUIsl peaju3alii  OCHOBHBIX
o0Opa3oBaTeNbHBIX  MpPOrpaMM  BBICIIErO0  OOpa3oBaHMs 1o  HampasieHusM  13.04.01
Tennmosnepretuka u Temnotexuuka, 13.04.02 DnextposHepreTuka u snekTporexHuka, 13.04.03
Oueprerudeckoe mamuHoctpoenne / H. JI. Poranes, I'. H. Kypaiokosa, E. FO. AGpamoBa, [u
np.], Ham. uccnen. yu-t "MOU" (HUY"MDUN") ; pen. I'. H. Kyparokosa . — Mocksa : U3n-Bo
M3HU, 2021 . — 404 c. - Kuura-noOGeautenp KOHKypca pyKomuced y4ueOHOW, HaydHO-



TEXHUYECKON W CIIPaBOYHOM JIUTEPATypbl IO IHEPreTHKE, NocBsieHHoro 90-neruro MOU u
100-neruto mnana 'OSPJIO . - ISBN 978-5-7046-2430-1 .
http://elib.mpei.ru/elib/view.php?id=11644;

13. DnektposHepreTuka : ydeOHOE mocoOue s By30B 1o Hampasienuio 13.03.02
"Onexrposnepreruka” / 0. B. lllapos, u ap. — M. : ®opym : UHOPA-M, 2017 . — 384 c. —
(Briciee oopazoBanue . bakanaBpuar) . - ISBN 978-5-91134-782-6 .;

14. DnexTposHEPreTUUECKUE CUCTEMBI U CeTH. PeryinpoBanue HarpsKeHUs B palilOHHBIX
ANEKTPUUYECKUX CETAX : yueOHoe mocodue 1mo Kypcey "DIeKTpoIHepreTuuecKue CUCTEMBI U ceTh"
no Hampasienuto 13.03.02 "Dnextposnepretrka u snekrporexnuka" / I'. B. IlIsenos, B. M.
Kopounes, E. C. Koponesa, [u ap.], Hau. uccnen. ya-t "MOU" (HUY"MDBHN") . — Mocksa : U3n-
Bo MDMU, 2022 . — 60 c. - ABTOpHI yKka3aHbl Ha 00opoTte TUT. 1. - ISBN 978-5-7046-2695-4 .
http://elib.mpei.ru/elib/view.php?id=12242;

15. DOuepreruka Poccum: B3msim B Oynymee (OOOCHOBBIBAIOIIME MaTepHANIBI K
Oueprerudeckoi crpateruun Poccun Ha nmepuoa no 2030 rona) / B. A. bapunos, u ap. — M. :
Oueprust, 2010 . — 616 c. - ISBN 978-5-98908-035-9 .;

16. SAmypa, A. . Cuctema TeXHUYECKOTO OOCTYKUBAaHUS U PEMOHTA SHEPTreTUUYECKOTO
obopynoBanus : cnpaBodyauk / A. . SAmypa . — M. : DHAC, 2008 . — 504 c. - ISBN 978-5-
931968-49-0 ..

6) nmurepatypa ObC u B/I:

1. BanmakoB lO.H.- "be3onmacHocTh »HEproycTaHoBOK B Bompocax M orBeTax. Yacts 1.
VY CTpoiicTBO M AKCILTyaTalus sHeproycranoBok”, M3aarenscrBo: "MOU", Mocksa, 2008 - (768
c.)
https://www.studentlibrary.ru/book/ISBN9785383001790.html;

2. B. JI. 3emuakoB- "OneKTpoTexHUKa M 3yeKTpoHHKa", M3marenscTBo: "FOXKHBIN
dbenepanbublii yHuBepcuTet", PoctoB-Ha-Jlony, 2008 - (304 c.)
https://biblioclub.ru/index.php?page=book&id=241108;

3. IOpsixoB A. @., Ouapenko H. M.- "MukponporeccopHas aBTOMaTuka W pelieiHast
3aIuTa ANEeKTpodHepreTndeckux cucreMm", (2-e), M3marensctBo: "M3marensckuit mjom MOU",
Mockaa, 2010 - (336 ¢.)
http://e.lanbook.com/books/element.php?pll_id=72351;

4. KproukoB W.I1. , Crapumnos B.A. , I'yces HO.II. - "Kopotkue 3ambikanus u BbIOOp
anekTpoodopynoBanus', U3narensctBo: "M3narensckuii sjom MOU", Mocksa, 2012 - (568 c.)
http://e.lanbook.com/books/element.php?pll_id=72231;

5. OBuapenko H.U. - "ABromaruka sneprocucrem", M3narensctBo: "M3narenbckuil 1om
MBHN", Mocksa, 2016 - (476 c.)
http://e.lanbook.com/books/element.php?pll_id=72192.

B) ucnoab3zyemsie JbC:

1. Hayunas anekrpoHHast Oubinorexa
https://elibrary.ru/;

2. ObC Jlaab
https://e.lanbook.com/;

3. ObC "YHuBepcurerckas 6nbInoTeKa oHIaiH"
http://biblioclub.ru/index.php?page=main_ub_red.



6.2. KagpoBoe o0ecrieuenune

Jlnst  peanuzanu  JOTOJHUTENBHOM 00pa30BaTeIbHOM MPOrpaMMbl  IPUBIICKAIOTCS
MperoiaBaTeNld U3 YMCla MTATHBIX Hay4YHO-Tieqarornyeckux padornukos ®I'bOY BO «HUY
«MDBOW» wm nuna, npeacTtaBUTeNM paboTojarenei WM 00beIWHEHUH paboTojaTesei.
Nudopmanus o KaapoBOM OOECICUECHUU JOTIOTHHUTEIBHOW 00pa30BaTEIbHONW MPOTPaMMBbI
MpeJIcTaBieHa B puiioxeHuu /.

CBenmeHuss O  PYKOBOJAWTEIC  JOMOJTHHUTEIHHOW  00pa3oBaTENbHOM  MPOrPaMMBbI
MpeJICTaBICHBI B IpuiiokeHue E.

6.3. ®unancoBoe odecneyeHue

[Iman pacxomoB © pacueT OOOCHOBaHHMS CTOMMOCTH IO  JONOJHHUTEIbHOM
o0pa3oBaTenpHON IpOrpaMMe MpeacTaBieHbl B mpuioxkenue XK.

duHaHCUPOBAHKUE MPOrPaMMBbl OCYILIECTBIISIETCA 3a CUET JIMYHBIX CPEJICTB CIlyllIaTesel
WIM 3aKa34MKOB, IO HAINpaBJIEHUIO KOTOPBIX MPOBOAUTCS oOyueHHe. B kauecTBe 3aka3unka
MOTYT BBICTyHaTb palboToAaTenu, yHHUBEpPCUTETHl (B ToM uucie MOMW), rocymapcTBeHHbIE
CTPYKTYPBI U IPOUME YUaCTHUKH 00pa30BaTEIbHOTO PHIHKA.

6.4. MaTepuajibHO-TeXHHYECKOE 0O0ecriedyeHue

MatepraabHO-TEXHHUYECKUE YCIOBHS pPEau3allii JOTOJHUTEIHHOW 00pa30oBaTeIbHON
porpammsl npeacrasieHsl B [Ipunoxenun 3.

Kanennapuseiii rpaguk ydeOHOrO mporiecca pazpabaThiBaeTCsl ¢ y4eTOM TpeOOBaHHMMA K
KauecTBYy OCBOE€HMsS U To 3ampocam oOyvarommuxcs (I[Ipunoxenue M). Pacnucanme 3aHsATHIA
pa3pabarbIBaeTCsl Ha KAKAYIO peaIn3yeMyl0 IPOTpaMMy.

JIMCT I3MEHEHU (AKTY AJIM3ALIAN)

Ne n/nn CopepxaHue U3MEHEHHUs (aKTyaJu3alnin) JlaTa yTBep>KaeHus: N3MEHEHUN
1 IIporpaMMa akTyaJu3upoBaHa U yTBEPXKIECHA 20.02.2023
MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»
P%IKOBOHHTeHB o CeeaeHua o Bnagensue L3N M3K B H
00pa30BaTCIbHOU Bnapeney, MaKCUMKWH B.JT. U
HpOrpaMMLI MaeHTuduratop R9e14050c-MaximkinVL-G14050C2 MaKCI/IMKI/IH
(OIKHOCTB) (momnuck) (pacumdpoBka

TIOJITTHCH)



