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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Ilean: .IOArOTOBKA CHELUAIMCTOB IIyTeM (OPMHPOBAHUS HOBBIX HPO(ECCHOHAIBHBIX
KOMIIETEHIIMH, HEOOXOAMMBIX JUIs AEATENbHOCTH B cdepe «IIeKTpOIHEpreTuKa M
AJIEKTPOTEeXHUKAY MTpoduis "TexHuka u 3JeKTpodrU3HKa BHICOKUX HAPSDKEHUH'" ¢ MPUCBOSHUEM
kBamuukarmu ~ "PaboTHMK B cdepe  INEeKTPOIHEPreTHKH M DJICKTPOTEXHHKH'.
[IporpamMmMa siBisieTCsI MPEEMCTBEHHONM K OCHOBHOM 00pa3oBaTelIbHOW MpPOTrpamMme BBICIIETO
oOpa3oBanus HanpaBiaeHus NoAroToBkU 13.03.02 «DnekTposHepreTuka u 3MEKTPOTEXHUKAY.

IIporpamma cocTaBiieHa B COOTBETCTBHU:

- ¢ @enepallbHBIM TOCYIApCTBEHHBIM O00pa30BaTENbHBIM CTAHIAPTOM  BBICHIETO
oOpa3zoBaHus Mo HampanieHuio nmoArotoBku 13.03.02 DnexTposHepreTuka M 3JIEKTPOTEXHUKA,
yTBEpkACHHBIM NprukazoM MunoOpHayku oT 28.02.2018 r. Ne 14422.03.2018 r. Ne 50467.

- ¢ IpodeccuonambubiM  crammaptom 20.032  «PaboTHUK TIO  OOCITY>KHBAaHHIO
o0Opy/noBaHUsl TMOACTAHLIUNA DSIEKTPUUECKHUX CETEei», YTBEP)KICHHBIM NpuKazoM MUHTpyna
31.08.2021 r. Ne 611H, 3apeructpupoBanHbiM B Muniocte Poccun 04.10.2021 r. Ne 65260,
ypOBEHb KBanu(pUKALUU 6.

- ¢ [IpodeccuonansubiM crangapToM 20.027 «PabOTHHK MO AUATHOCTUKE 00OPYTIOBAHUS
ANEKTPUUYECKUX CeTel METOJaMU XMMUYECKOTO aHalln3ay, YTBEPKIEHHBIM IpUKazoM MUHTpyIa
28.12.2018 r. Ne 1161, 3apeructpupoBanusiM B Muntocte Poccum 28.01.2019 1. Ne 40848,
ypOBEHb KBanu(pUKaLUU 6.

- ¢ [IpodeccuonansubiM crangapToM 20.042 «PabOTHHK 1O AMATHOCTUKE 00OPYTIOBAHHUS
ANEKTPUYECKUX CETe MEeTOJaMU HCIBITAaHUH U HM3MEPEHUN», YTBEPKIACHHBIM IPUKA30M
Muntpyna 18.07.2019 r. Ne 510mn, 3apeructpupoBanibiM B Muntocte Poccun 14.08.2019 r. Ne
55611, ypoBeHs kBanuduKanuu 6.

- ¢ IlpodeccuonansubiM  cranmaptom 20.016 «PaGoTHUK 10 SKCIUTyaTaluu
JIEKTPOTEXHUYECKOTO 000pYIOBaHMS TEIIOBOM 3JIEKTPOCTAHIMMY, YTBEPKJIECHHBIM NPHUKA30M
MunTtpyna 05.10.2015 1. Ne 6901, 3apeructpupoBanibiM B Muntocte Poccun 05.11.2015 1. Ne
39602, ypoBeHb KBanupuKauu 5.

®opma peanuzanum: odyuenue B MOU.
®opma 00y4eHHs: 3209HAS.

Pexum 3aHATHH:

Pacniucanue 3aHATHIl 1O [ONOJHUTENBHOM 00pa30BaTENbHON MpPOTrpaMMe MOXKET
yCTaHaBJIMBAThCs B 3aBUCUMOCTH OT HaOopa B rpymiibl. KOHKpeTHbIe JaThl IPOBEACHUS 3aHATHIH
YKa3bIBalOTCA B JIOTOBOPE Ha OKa3aHHe 00pa30BaTeNbHBIX yCIyr. JlaHHbIE pacliicaHus XpaHsITCs
B DJIGKTPOHHOH CHCTEME ydeTa XoJla peajiu3allii MporpamMmbl npu ee Hanmuuuu. [lpu mobom
rpaduke 3aHATHI yueOHas Harpys3ka ycraHaBiuBaeTcsi He Oosee 40 4acoB B Henemto, BKIIOYast
BCE BHJIbI ayTUTOPHOMN U BHEAYAUTOPHOU (CAaMOCTOSTENILHON) YueOHOH paboThl ciymiaTess.

TpeGoBannsi K YpPOBHIO NOATOTOBKH CJYIIATeJsl, HeOOXOAMMBIEe [JIsi OCBOCHUS
NPOrpamMMbl: JIMIA, >KEJAloIIHe OCBOUTH JIOTOJIHUTEIbHYIO 00pa30BaTElIbHYIO MPOrPaMMY,
JIOJDKHBI UMETh WJIM TOJTy4aTh BhICIIEE UITH cpeliHee npodeccruoHaibHoe oOpa3oBanue. Hannune
YKa3aHHOTO O00pa30BaHUs JOJDKHO MOATBEPKIAThCS JTOKYMEHTOM TOCYAapCTBEHHOTO WM
YCTaHOBJICHHOTO 00pa3lia, WM aKaJeMUYEeCKOH CIIPaBKOW O MPOX0XKICHUN O0yUYEeHHUS.



BoitaBaemMblii JOKYMEHT: TIPY YCIICITHOM IPOXO0XKICHUH TIPOrPAaMMBbI M CJITa4e UTOTOBOM
aTTecTalldd BBIJAETCS JUIUIOM O TPO(EeCCHOHATBHOW MEPErnoArOTOBKE YCTAHOBJICHHOTO
oOpasra.

Cpoxk neiicTBHSI HNTOTOBBIX JOKYMEHTOB

Cpok JIeiCTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHUPYETCSl Ha OCHOBE TPABHII IO padoTe
C mepcoHaloM B cdepe NeATeNbHOCTH ITaHHOW MPOrpaMMbl, yCTAHABIMBAETCS HA OCHOBE
COJIEp>KaHUs IPOTPaMMBI U COCTABIISIET (B roJiaxX): OECCPOUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. KomnereHunu
B pesynbrare OCBOCHHUS JOMOJHUTEIBHONW 00pa3oBaTENbHONW MPOTPaMMBI CIYIIATENh
JOJDKEH 00J1a/1aTh KOMITeTeHIUAME (Tad. 1).

Ta6auna 1
KoMIeTeHTHOCTHO-OpUEHTUPOBAHHBIC TPEOOBAHUS K PE3yIbTaTaM OCBOCHHUS ITPOTPAMMEI
Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM
VK-2: Cnocoben 3HaTh:
OMpEeNEeNATh KPyr 3a/1ad B | - KpPyr 3aJad B paMKax T[OCTaBICHHOM IeJIM HU BBIOOP
paMKax MOCTaBJICHHOMN ONTUMAJIBHOTO CIOCO0A WX PEIICHUsI, HCXOAS U3 JICHCTBYIOIINUX
I[eJTH U BEIOUPAThH MIPABOBBIX HOPM, HMEIOIIIUXCS PECYPCOB U OTpaHHueHUi B chepe

ONTUMAIILHBIE CIIOCOOBI X | SJICKTPOIHEPTETHKH U JICKTPOTCXHHKH. .
pEIICHUs, UCXOMS U3
JCUCTBYIOIIUX MPABOBBIX | YMeETh:

HOPM, UMEIOIITHXCS - (GOpMyIIMPOBATh COBOKYITHOCTH 33/1a4 B PaMKaX MOCTaBICHHON
pPECYPCOB M OTPAaHUYEHUH | e,  OOECNeYMBAIONIMX €€ JOCTHKeHHe B cdepe
AJICKTPOIHEPTCTUKH W JJICKTPOTEXHHKH C TPUMEHEHUEM
JICHCTBYIOIIUX MTPABOBBIX HOPM.

Braners:

- BbIOOpOM HamOoiiee 3PPEeKTUBHBIX CIIOCOOOB PEIICHMS 3aj1ad,
VUUTBHIBAs JICUCTBYIONIME IPABOBBIC HOPMBI WM HMEIOIIUECS
YCIIOBHS, PECYpPChl U OTPaHUYCHUS B cepe ICKTPOIHEPIrEeTHKH
U DJICKTPOTCXHUKH.

VK-1: Cnocoben 3HaTh:

OCYIIIECTBIISTH TIOUCK, - TIpUeMbI (METO/IbI) TIONCKA, KPUTHYECKOTO aHAJIM3a U CHUHTE3a
KPUTHUYECKHI aHaTN3 U uH(pOpMaIInK;

CUHTE3 HH(POpMAITUH, - OCHOBBI TNPUMEHECHHSI CHUCTEMHOIO TIOJIXOJa JUIsl PEIICHUs
MIPUMEHSITh CUCTEMHBIN MOCTAaBIIEHHBIX 3a7ad B  cdepe INEKTPOIHEPTETUKU U
TTOJIXOJT JJTST PEIICHUS AIIEKTPOTEXHUKH.

IIOCTABJICHHBIX 3aaa4

YMeTh:

- BBIIONHATH TMOUCK HeoOXxomumoil  uHbopMmanuu, &
KPUTHYECKHUN aHAIIN3;

- 00001maTh pe3ynpTaThl aHANM3a AJS PElIeHUs MOCTaBICHHOU
3a/1auu B c(hepe IIEKTPOIHEPTETUKHU U DIICKTPOTEXHUKH.
Bnaners:

- BnazmeTs HaBRIKAMH KCIIOJIBE30BAHMUS CUCTEMHOIO ITOIX0AA JIJIsS
pellieHusl MOCTABJICHHBIX 3a/ad B cepe dIEKTPOIHEPTETHKU U
AIIEKTPOTEXHUKHU.

B pesynbrare ocBOEHUS MPOTpaMMBI CITyIIATENh JOJKEH OBITh CIIOCOOEH PeaIn30BhIBAThH
TPYZIOBBIE (YHKIIUU B COOTBETCTBUHU C MPO(ECCHOHAIBHBIM CTaHIapTOM (Tadu. 2).
YpoBeHb kBanupuKamu 5.



[IpakTHKO-OpHEeHTH]

Tabnuua 2

DOBAHHBIC Tpe6OBaHI/Iﬂ K pE€3yjibTaTaM OCBOCHHUA IMTPOTrpaMMbI

TpynoBbsie QyHKIINU

TpeOGoBaHMsI K pe3yibTaTaM

20.032 «PabOTHHK 10 0OCITYKUBAaHUIO 000PYAOBaHUS MTOACTAHIINI SJICKTPUUECKUX CETEH»

I1K-828/G/01.5/1
CIoCcO0€H OCYIIECTBIIATh
MOHHUTOPHHT
TEXHUYECKOI'0 COCTOSHUSA
obopynoBaHus
HOJICTAHIINU

TpynoBbie 1elCTBUA:

- IlpoBeneHue BBIOOPOUHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
OCMOTpPOB 00OPYIOBaHHS TMOJCTAHIUNA JJICKTPUYCCKUX CETEH,
OIICHKa KauecTBa paboT 1o OOCIyXHBaHUIO O0OpYIOBaHUS
MOJCTAaHLINMI JIEKTPUUECKUX CETEM.

BJIEKTPUYECKUX CETEU

YMeHnus:

CaMOCTOSATEIPHO TOJICP)KUBATh W IOBHIIIATH  YPOBEHB
po¢eCCHOHABHON KBATH(UKAIUH;

- AHamu3WpoBaTh W TPOTHO3HPOBATH CHUTYAI[MIO COCTOSHUS
000pyI0BaHUs OJICTAHINI STIEKTPUUECKUX CETEH.

3Hauud:

- Hopmbel u TpeGoBaHus, CTaHAApPTHl 1O HUCIHBITAHUSAM
000pyI0BaHUs MOJCTaHIINI BIIEKTPUUECKHX ceTei,
IIyCKOHAIA/IKE;

XapakTepHble TPU3HAKU MOBPEXKICHUI 00CITyKHBAEMOTO
000pyI0BaHUS MOACTAHIMH IEKTPUUECKUX CETEeH;
- OCHOBBI ANEKTPOTEXHUKH.

20.027 «PaboOTHUK IO TUATHOCTHKE 000PYIOBAHUS JIEKTPUUECKHUX CETe MeTo1aMu

XHUMHUYCCKOI'oO aHaJInu3a»

I1K-805/B/01.4/1
CIOCO0E€H OCYIIECTBISATh
KOHTPOJIb KauecTBa
TpaHCPOPMATOPHBIX
Maces B LeJsX
JAUAarHOCTUKHU

TpynoBsie 1elcTBUA:

Brimaua 3axmroueHudl  (peKOMEHIAIMi) 10  pe3yibTaTam
XUMHUYECKUX aHAIHN30B;

AHanu3  pe3ynbTaToB  Ja0OpaTOPHBIX  MCIBITAaHHUM
TpaHcPOPMATOPHOTO Macia HAa COOTBETCTBHE HOPMATHBHBIM
ITOKA3aTeNsIM KayeCTBa.

QJICKTPOCETCBOI'O




00opynOBaHUsI METOJAMU
XMMHYECKOTO aHAIN3a

YMeHus:

- HeoOxonumble yMeHHs, MPEIyCMOTPEHHbIE TPYIOBBIMU
¢bynkuusamu A/01.3 u A/02.3;

- AHaIM3UPOBaTh MOJyYE€HHbBIE IaHHbIE;

- OcymecTBisATh MOMCK HH(pOpMAIMK, HEOOXOIUMON st
3(QGEKTUBHOIO  BBINOJHEHHUS  NPOPECCHOHANBHBIX  3ajad,
IIPUMEHSTh CIPAaBOYHbIE MaTepuajbl B 00JACTH JUArHOCTHKHU
AJIEKTPOCETEBOTO  00OpYNOBaHMA  METOAAMU  XHUMHYECKOTO
aHaJIN3a;

- [Tonwp3oBatbes NIEKTPUUECKUM u MEpPUTEIbHBIM
MHCTPYMEHTOM;

- AHanu3upoBaTh  pabodyr0 CHUTYallMIO, OCYLIECTBIATh
KOPPEKIIHIO COOCTBEHHBIX JICHCTBUIA;

- CamOCTOATENbHO OLIEHUBATh PE3YJbTaThl IPOBEACHHBIX
UCCIIEIOBAaHUM HAa COOTBETCTBUE OOBEKTAa HCCIIEIOBaHUS
HOPMAaTHUBHBIM TPEOOBaHUM;

- Hcnonp3oBaTh  ceTeBblE  KOMIIBIOTEPHBIE  TEXHOJOIHH,
CTaHJapTHbIE O(UCHBIE IPUIIOKEHHS HA YPOBHE IOJIb30BATEIs;

- [IpuMeHsATH METOIBI pErHUCTpalud U OOpaOOTKH pe3yabTaTOB
XMUMHUYECKHUX HCCIIEeIOBAHUM;

- Oka3pIBaTh NEPBYIO MOMOIIIb [TOCTPAJABIINM HA IPOU3BOJICTBE.




3HaHus:

- OcHOBBI 001IeH, (PU3UICCKON U AHATUTHYCCKOW XUMUU;

- MeTozpl aBTOMAaTU3UPOBaHHON 00pabOTKK HH(pOpMAIH;

- llpaBuna BemeHuss TEXHUYECKOM  JOKyMEHTallMM  Ha
BBITIOJIHSIEMBIE PaOOTHI;

- Texuuueckue ycCIIOBUS W TOCYIapCTBEHHbIE CTaHIAPTHI Ha
IIPOBOAMMBIE aHAIIU3bI;

- Meroauka npoBeNeHHs AaHAIM30B CpPEIHEH CJIOXKHOCTU U
CBOICTBa IPUMEHSAEMBIX PEAr€HTOB;

- Metoauueckue YKa3aHUs 1o JKCILTyaTaluu
TpaHc(hOpMaTOPHBIX Mace;

- TpeOoBaHus K KadyecTBy TpaHC(HOPMATOPHOTO Macja IpHU
3aJIMBKE B AJIEKTPOOOOPYIOBAHHE;

- TpeOoBaHusi K KadyecTBY TpaHCHOPMATOPHOTO Macia MpHU
IIpPUEME U XPAaHEHUH;

- Metoasl  aHanmM3a =~ KAauyeCTBEHHBIX  XapaKTEPUCTHK
TpaHCGOPMATOPHOrO Macia;

- [IpaBuia TeXHUYECKOM SKCILTyaTalluy IEKTPUUECKUX CTAHLIUN
n cereid Poccuiickoit denepanyiu B YacTH HCIOJIb30BaHUS
HHEPreTHUECKUX Maced;

- MeTtoauyeckue yka3aHMsl 110 ONPENEICHHUIO COAECPKAHUSI BOIbI
U BO3/yXa B TpaHCPOPMATOPHOM MacIie;

- Meroauueckue yka3aHusl 110 IPUMEHEHUIO B YHEPrOCUCTEMAX
TOHKOCIIOMHON Xpomarorpaduu Uis OIEHKH OCTaTOYHOTO
pecypca TBEpAOW U3OJISAIMHA TIO0 HAJIMYMIO  (PypaHOBBIX
COEMHEHUH B TpaHC(OPMATOPHOM Maciie;

- Meronuueckue yka3zaHus 10 TOJITOTOBKE W IPOBEICHHUIO
XpoMaTorpa)uyeckoro aHajan3a ra3oB, paCTBOPEHHBIX B Macie
CHJIOBBIX TPaHC(OPMATOPOB.

20.042 «PaboTHUK MO TUATHOCTHKE 000PYIOBAHUS NIEKTPUUECKUX CETeH MeTo1aMu
WCTIBITAHUN Y U3MEPEHUIN




ITK-1291/B/01.4/1
CIOCOOEH OCYIIECTBIISTh
BBIIIOJIHEHUE UCIBITAHUHN U
HU3MEpEHUE MapaMeTPOB
obopynoBaHus
JIIEKTPUUCCKUX CETCH

TpynoBbie 1elCTBUA:

- MHcneitanue u  u3MEpeHHE NapaMeTPOB  KOMILJIEKTHBIX
SKpPaHUPOBAHHBIX TOKOIPOBOAOB 6 KB U BhILIE;

- IlpoBenenue npodUIAKTHYECKHX OCMOTPOB OOOpYHOBaHUS
AIEKTPUYECKUX CETEH;

- MHcnbitanuss u  uU3MepeHUs MapaMeTpoB COOPHBIX U
COCIMHUTEIIbHBIX IIIHH;

- HcnopiTanme W W3MEpeHHE  NApaMETPOB  CHIIOBBIX
Tpanc(opMaTopoB,  aBTOTPAHCHOPMATOPOB W MACISHBIX
pPEaKkTOpOB;

- UcnpiTanue u u3MepeHHe NmapaMeTrpoB BBOJOB M IPOXOJHBIX
M30JI5ITOPOB;

- UcnoeiTanne #  W3MepeHUE [apaMeTpOB  BEHTHJIBHBIX
pa3psAIHUKOB U OIPAHUUUTENIECH IEpEHANPKEHNUS,

- HcnbiTanne M uU3MepeHUs MapaMeTpoB IMPEAOXPaHUTENEH,
NpeaoXpaHuTeneH-pa3beIuHUTeNeH HanpsikeHuem Bbie 1000
B;

- HcnoplTanne u HU3MepeHUE TNapaMeTpOB BO3AYIIHBIX U
Ka0eNbHBIX JIMHUN HJIEKTPOIIepeIadH;

- llpoBeneHune TEMIOBU3MOHHOIO KOHTPOJS  IapaMeTpoOB
AIEKTPOOOOPYIOBAHMS;

- HcnoplTanne uW = U3MepeHUE [apaMeTpPOB  KOHTAKTHBIX
COCJMHEHUH TPOBOAOB, T'PO303AIUTHBIX TPOCOB, COOPHBIX H
COEIMHUTEIIbHBIX I1IHH;

- HcnbiTaHue TOBBIIIEHHBIM TPWIOKEHHBIM HAMPSKEHUEM
3alIUTHBIX CPEICTB U MPHUCIIOCOOICHMIA;

- UcneiTanus u u3MepeHue mapaMeTpoB 00OpyIOBaHUS
IIEKTPUYECKUX CETEN, B TOM UYHUCIE 3a3€MIISIFOIIUX YCTPOMCTB U
IPO303alIUTBHI, KOH/ICHCAaTOPOB, KOMMYTallUOHHOTO
o0opynoBaHus, TpPyOYATBHIX pPa3psAHUKOB, H3MEPUTEIHHBIX
TpaHCQOPMATOPOB, CHIJIOBBIX TpaHC(OPMATOPOB, PEAKTOPOB,
AKKyMYJISATOPHBIX OaTapei, JIeKTpoABUTaTelei MepeMEeHHOTO
TOKa;

- Hcneitanue #  U3MEpEeHHE TapaMeTpOB  KOMIUJIEKTHBIX
pacupenenuTeNbHbIX YCTPOWCTB BHYTPEHHEW M HAapyKHOU
YCTaHOBKH.




Ymenus:

- YMeHusl, NpPeAyCMOTPEHHBIE TPYAOBOH (YHKIMEH IO KOIy
A/03.3;

- CaMoCTOATENbHO OLIGHHWBATh PE3YJIbTAThl IPOBEIECHHBIX
UCCIICIOBAaHW HA COOTBETCTBUE OOBEKTAa HCCIICIOBAHUS
HOPMAaTUBHBIM TPEOOBaHUSM;

- CTpyKTypupoBaTh W TPUBOJWTH JaHHBIE HAOIIOJCHUN K
YHU(PUIIUPOBAHHBIM €IMHHUIIAM U3MEPEHUN;

- BBISIBIIATH HETOYHOCTHU MEPBUYHBIX JAHHBIX U PE3YyJIbTAThl UX
00paboTKHy;

- PaboraTh ¢ TEKCTOBBIMH pEAAKTOPAMH, AJICKTPOHHBIMHU
TabJInLaMu, AJIEKTPOHHOMN OYTOU u Opay3epamu,
CICIUAIM3UPOBAHHBIMU IIPOrpaMMaMu Ha 0a30BOM YPOBHE.

3HaHUA:

- 3HaHUWA, TPEAYCMOTPEHHBIC TPYAOBOH (YHKIHMEH MO KOIy
A/03.3;

- Ilpuembl pabOT U MOCIENOBATEIBHOCTh ONEpalUil MpU
BBIIIOJJTHEHUM ~ WCHBITAaHUH M U3MEPEHUM  IIapaMeTpoB
000pyIOBaHUs AIEKTPUUECKUX CETEH.

20.016 «PaboTHUK 110 3KCILTyaTalluu JIEKTPOTEXHUUYECKOro 000pyI0BaHUs TETIOBOM

QJICKTPOCTAHLIUH))

I1K-560/A/03.4/1
CIIOCOOCH OCYIICCTBIISATH
BBIITOJTHEHUE MTPOCTHIX U
CpeaHel CIOKHOCTH padboT
110 TEXHUYECKOMY
00CITyKUBaHUIO
JIEKTPOTEXHUYECKOTO
o0opyoBaHUs

TpynoBble neficTBUs:
- HWudopmupoBanne pyKoOBOJICTBA M BHECEHHE 3amucedl B
OIEPATUBHYIO JOKYMEHTALUIO O BBISBICHHBIX Ae(eKTax.

YMenus:

- 3aMepATh HarpeB TOKOBEAYIIMX 4YacTell 3aKperIeHHOTO
ANIEKTPOTEXHUYECKOTO 000pyIOBaHUs, JOJIMBaTh Macjio B
MOAIIUITHUKN ~ DJIEKTPOJABUTATENIEd M BBIIOJHATh  JIpyrue
OTIEpAlK COTJIACHO TIEPEYHIO PadOT, BBHIMOIHSIEMBIX B MOPSIKE
TEKYILEN IKCIUTyaTaluu;

- UuTaTh 2JIEKTPUUECKUE CXEMBI;

- M3naratp TexHU4eCKyI0 WH(OPMAIIHIO;

- BecTu onepaTnBHO-TEXHUYECKYIO JOKYMEHTAIIHUIO.




3HaHuA:

- OCHOBBI JIEKTPOTEXHUKH;

- DJIeMEeHTapHbIE OCHOBBI TEIJIOTEXHUKH;

- TexHosornueckuit Tmpouecc MPOU3BOJCTBA TEIJIOBOM U
AIEKTPUYECKON SHEPIUU;

- Ha3znauenwe, mpuHIUII ~ ACHCTBUSA, KOHCTPYKTUBHBIC
OCOOCHHOCTH M TEXHMUYECKHE XAPAKTEPUCTUKHU 3aKPEIIEHHOTO
ANEKTPOTEXHUYECKOTO  OOOpYJOBaHMS, OCOOCHHOCTH  €ro
JKCIUTyaTalldd B HOPMaJbHBIX, PEMOHTHBIX, aBAPUWUHBIX U
MOCJICAaBApUMHBIX PEKUMAX;

- [IpaBuna sKcCIuTyaTallid U ajJTOPUTM PETYJIUPOBAHUS PEKUMOB
PabOTHI 3aKPETNICHHOTO AIEKTPOTEXHUYECKOT0 000Dy I0BaHHUSI;

- TeppuropuanbHoe pacroyioxeHue 3aKPEIUICHHOTO
AIIEKTPOTEXHUYECKOTO 000PYA0BaHUS;

- Ha3naueHue ¥ TPUHIUI JEUCTBHS ABTOMAaTUYECKUX H
S RAI1100%0) 111704 YCTPOWCTB, TEXHOIOTHYECKHUX 3alllUT,
OJIOKMPOBOK u CHUTHAJIM3AI1H, YCTaHOBJICHHBIX Ha
AIIEKTPOTEXHUYECKOM 000pPYI0BaHUY;

- [IpaBuna u HOPMBI HCIIBITAHUSA HU30JISILIAHT
AIIEKTPOTEXHUYECKOTO 000PYA0BaHUS;

- XapakTepHble HEUCIIPABHOCTU M MOBPEXKICHUS 3aKPETUICHHOTO
AIIEKTPOTEXHUYECKOTO 000OPYIOBAHUS M YCTPOUCTB, CIIOCOOBI HX
OTpENIeTICHUS U YCTPAHCHHUS;

- I'maBHas anexrpudeckas cxema TOC (moacTaHIun);

- Cxembl aBTOMATHKHM, CUTHIM3AIMM H  OJOKHUPOBOK
ANeKTpoTexXHU4Yeckoro obopymoBanus TOC, 3aKkperuieHHOTO 3a
11eX0M (TTOApa3ACIICHUEM).

2.2. XapakTepucTHKa HOBOro BHAa MNpodeccHOHATbHON /JeATeJbHOCTH, HOBOW
KBaTM(PUKaAUUK

B pesynbpTaTe OCBOEHUs JOMOTHUTENHHOW 00pa3oBaTEebHONW MPOrpaMmbl «TexHuxka u
NEKMPOPUIUKA  BbICOKUX HANPANCEHUU» CIyIIATeNb JOJDKEH OBITh TOTOB K OOJIACTH
po¢eCCHOHAIBHON NeATENHFHOCTH, 00BEKTaM U 33/1adaM.

Oénacmuv/cheppr  mpodecCHOHATBHON — IEATENBHOCTH  CIyIIATeNs, MPOIIEIIIETO
o0y4eHue 1o nporpamme npoecCHOHAILHON MEPENOATOTOBKH BKIIFOYAET:

- 40 CxBO3HBIE BUBI IPO(PECCUOHATBHOMN 1€ATENIFHOCTH B MPOMBIIIJICHHOCTH (B cdepax:
MIPOEKTUPOBAHMSI M DKCIUTyaTallUU 3JIEKTPOIHEPIeTUYECKUX CHCTEM, AJIEKTPOIHEPreTUUECKUX
KOMILJIEKCOB, CUCTEM DJICKTPOCHA0KEHUS!, aBTOMATU3ALIMHN U MEXaHU3AIMK IPOU3BOJICTBA).

- 24 ATomHas IPOMBILUIEHHOCTH (B chepax: MPOEKTUPOBAHUS U SKCILTyaTallui O0BHEKTOB
AJIEKTPOIHEPIeTUKN; TEXHUYECKOTO OOCITY)KMBAHUS M PEMOHTA AJIEKTPOMEXaHUYECKOTO
00opyI0BaHUA).

- 20 DnexTposHepreTuka (B chepe AIeKTPOIHEPTeTUKU U IITEKTPOTEXHUKH ).

- 16 CTpouTensCTBO U KUIHMITHO-KOMMYHAJIbHOE X03UCTBO (B chepe MPOeKTUPOBAHUS U
HKCIUTyaTallul 0OBEKTOB ANEKTPOIHEPTETUKH ).

- DJIEKTPOIHEPTeTUKA U AIIEKTPOTEXHUKA.



Ob6vexmamu ipoPecCUOHATBHON IEeATeTHHOCTH SBIISIFOTCS:

- QIIEKTPUYECKUE CTAHIIMU U TTOJICTAHIINY.

- BJICKTPOIHEPTeTHUECKUE CUCTEMBI M CETH.

- CHUCTEMBI 3JICKTPOCHA0XKEHHUS TOPOJIOB, MPOMBIINUICHHBIX MPEIIPUSATHH, CEIbCKOTO
XO0351ICTBa, TPAHCIIOPTHBIX CUCTEM U UX OOBEKTOB.

- penieifHas 3anMTa ¥ aBTOMATU3aIUS SJICKTPOIHEPTETUICCKUX CHCTEM.

- OHCPICTUYCCKUC YCTAHOBKHU, BJICKTPOCTAHIIMHA U KOMIIJICKCHI Ha 63,36 BO306HOBJI$ICMBIX
HCTOYHHUKOB DHEPTHUH.

- OJJICKTPUYECKHE MAIIWHBI, TPAHC(HOPMATOPHI, IICKTPOMEXAHUUYECKUE KOMIUICKCHI M
CHCTEMBI, BKJIFOUAs KX YIIPABICHHUE U PETYIMPOBAHHE.

- SJICKTPHUYCCKUC u SJICKTPOHHBIC arraparsl, KOMIIJIEKCHI n CHUCTEMBI
AJIEKTPOMEXAHUYECKUX M DJIEKTPOHHBIX allapaToB, aBTOMATHYECKUE YCTPONCTBA M CHCTEMBI
YHpaBJICHUA ITIOTOKAMU SHEPTHUU.

- DJIEKTPUYECKAs U30JISAIHUS SIICKTPOIHEPTETHUECKIX M JIEKTPOTEXHUYECKUX YCTPOUCTB,
KaOenbHBIC W3JENHUS W TPOBOJA, JJICKTPUYECKHE KOHICHCATOPHI, MAaTEpPHAIbl W CHUCTEMBI
AIEKTPUYECKON M30JISIIIUN AIEKTPUUECKUX MAIIMH, TPAaHC(HOPMATOPOB, KaOEIEH, IJICKTPUICCKUX
KOH/ICHCAaTOPOB.

- QIIEKTPUYUECKOE XO3SIHUCTBO U CETU MPEANPHUITUN, OpTraHU3AIUN ¥ YUPESIKICHUH.

- 3JICKTPOOOOPYIOBaHNE HU3KOTO U BEICOKOTO HATIPSIKEHUSI.

- IOTEHIMAJILHO OIMACHBIC TEXHOJIOTUYECKUE MPOLIECCH M TIPOU3BOJICTBA IEKTPUUCCKOM
JHEPTHUH.

- METOJIBI U CPEJICTBA 3AIUTHI YEIOBEKA, TPOMBIIICHHBIX OOBEKTOB M CPEIbl OOUTAHHMS
OT aHTPOIIOTCHHOI'O BOS[[GﬁCTBHSI QJICKTPUYCCKUX U MAIrHUTHBIX MOJIEH.

BoinycKHUK MporpaMMbl JOKEH YMETh peuiaTh NpoQecCHOHANbHbIE 3adauu 10 BUJIAM
npoaAeaTenbHOCTH:
Konempyxkmopcxuii:
- [IpoexTupoBaHMe BEICOKOBOJIBTHOTO IEKTPOOOOPYI0BAHHUS.
DKenayamayuonHolil:
- DKCIUTyaTalys BICOKOBOJIBTHOTO 3JIEKTPOOOOPYI0BaHHUS.

B pesynpraTe OCBOEHUs IOMOJHUTENBLHOM 0Opa3oBaTeNbHOM NpPOrpaMMbl CIyILATENb
JOJDKEH  00JlafaTh  CHOCOOHOCTSIMM K BBIIIOJIHEHMIO HOBOIO BHAA  JIeSITEIbHOCTH
COOTBETCTBYIOIIETO MPUCBAaEMON KBaJM(PUKAUMN PadoTHUK B cdepe 3JIeKTPOIHEPIreTHKH U
3JIEKTPOTEXHUKH.

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

3.1. TpyaoeMKOCTb IPOrpaMMbl

TpynoeMKOCTh mMporpamMmbl BKIIOYash BCE BHJBI ayAUTOPHONH U BHEAYIUTOPHOU
(camocTOATENHEHOM) pabOTHI COCTABIISET:

- 20,6 3a4eTHBIX €IUHHII;

743 ak. 4.

CtpykTypa mporpaMMbl C YKa3aHHEM HAUMEHOBAaHUS TUCHUIUIMH (MOAyJeW) U WX
TPYJIOEMKOCTH TIPEJICTaBICHA B Ta0JI. 3.
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[lepexonnbie
AMEKTPOMEXaHNIECK
1€ TIPOIIECCHI

24

3auer ¢
OLIEHKOH

7.1.

[lepexonnbie
ANMEKTPOMEXaHNIECK
1€ IPOLECCH

24

DnekTpuueckas
4acTh CTAHUIMH U
MHOJCTaHIIMI

DK3aMeH

8.1.

DnekTpuueckas
YacTh CTAHIMH U
MHOJCTaHIIMI

Pemen
e
3aa4

DneKTpo3HepreTuye
CKHE CHCTEMBI U
ceTH

DK3aMeH
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10
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N

26
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e
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11

Bo3nymneie u
KaOeNbHbIE JIMHUH

16
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OLIEHKOH

111

Bo3snymuinele u
KaOeJabHbIE JTMHUT

16

12

Wzonsaums u
TIepeHANPSIKESHHSI
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OLIEHKOH

12.1

W3omamnus u
TIepeHaNPsHKCHUS

CO N [C0ONIMNDNINDN
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e
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13

CucteMsl
3JIEKTPOCHAOKEHHS
TOPOJIOB U
MIPOMBITIICHHBIX
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13.1

CucreMsl
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ropoJIOB U
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o b
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AIEKTPOIHEPTUHI
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00opynoBaHus
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OLIEHKOH

15.1

Junarnocruka
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BBICOKOBOJIBTHOTO
obopymoBaHus

N

16

TemmoBas gacTh
ANEKTPHUYECKIX
CTaHLIUH

18

3aueT ¢
OLIEHKOH

16.1
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SIEKTPUUYECKUX
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17
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N
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18.1
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YIpaBJIeHUE
pexxumMamu paboTHI
ceren

18

19

CoBpeMeHHbIe
TEXHOJIOTUH
MPOEKTUPOBAHUS U
MIPOU3BOJICTBA
00opymoBaHUs
BBICOKOTO
HAINPSDKSHUS

N

3aueT ¢
OLICHKOM

19.1

CoBpemeHHbIe
TEXHOJIOTUHI
MIPOEKTUPOBAHUS U
TIPOM3BOJICTBA
obopymoBaHus
BBICOKOTO
HAaIpPsDKEHUS

[op}

20

ITotepu n
sHeprocoepexeHne

16

Bauer ¢
OLICHKOM

20.1

[HoTepu n
SHEeprocoepexeHue

21

Hrorosas
aTTecTalus

&5

Utorosas
aTTecTalMOHHAs
pabota
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13
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3.2. Conep:xaHue nporpamMmmal (padoune NporpaMmMbl TUCHUILIAH (MOTYJI€i)

Copep:xanue TUCIUIUINH (MOAYJIEH) MpeICcTaBIeHo B Tab. 4.




Tabnuua 4

ConeprkaHue TUCIUILTAH (MOTYJICH )

HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIAH (MOTYJICH)

TeOpeTI/I‘IGCKI/IC OCHOBBEI 2JICKTPOTEXHUKHU

Teoperuueckrue OCHOBBI
AIEKTPOTEXHUKHU

HauanbHble cBeeHus 00 37€KTpoOMarHUTHOM nojie. Oouue
II0JIO’KEHHUS AIEKTPOHHON TEOPUH. DIIEKTPOMArHUTHOE TIOJIE.
Dnexrpudeckue siBjeHus. OCHOBHBIE XapaKTEPUCTUKU
AIIEKTpUYECKOro 1nosis. MaruutHele gBiieHuss. OCHOBHBIE
XapaKTEPUCTUKU MarHUTHOTO IOJIsL. DJIEKTPOMAarHUTHAS
UHAYKIHSL. OCHOBHBIE TIOHATHS TEOPUU IEKTPUUECKUX U
MarHMTHBIX Lenei. DJIEKTPUIECKOe CONPOTUBIICHUE.
JluHeiHble 1Ieny MOCTOSHHOIO TOKa. DJIEMEHTHI Lienel
IIOCTOSIHHOT'O TOKa. MeToabl pacyeTa Lenei NoCTOSHHOTO
TOKa. DKBUBAJICHTHBIE TPe0Opa30BaHuUs B LIETISX
nocTossHHOTO Toka. O6001eHHbIN 3akoH OMa. "dopmyna
pa3bpoca". Teopema komrieHcaruu. 3akoHbsl Kupxroda.
MeTo KOHTYPHBIX TOKOB. M€TO1 y3/I0BBIX ITOTEHIIUAJIOB.
[TpuHIMI HATOXKEHUS U METOJT HAJIOXKEHMSI. Y paBHEHHE
OanaHca aKTMBHBIX MOLTHOCTEH. MeTo]1 5KBUBAJIEHTHOTI'O
reHeparopa. [lepegaua s3Heprum OT aKTUBHOTO
JIBYXTIOJIFOCHHUKA K TaccuBHOMY. Pacuer onHO(da3HbIX Henen
CUHYCOUJAIBLHOTO TOKa. OCHOBHBIE 3JIEMEHTHI, IOHATUS U
YPaBHEHHUs LieNeN CHHYCOMIAIbHOIO ToKa. KoMIIekcHbIN
METO/]] pacyeTa, BEKTOpHbIE AuarpaMMbl. KoMmnekcHas
MOIITHOCTh. Y paBHEHHUEe OanaHca MolTHOCTeH. Pe3oHaHc B
aneKTpudeckoi nenu. Komnencanus peakTuBHON
mourHocTH. PacueT apdexkTuBHOCTH Hcnionb3oBanus KY.
Pacuer neneit ¢ UHIYKTUBHO-CBA3aHHBIMU 3JIEMEHTaMH.
Jlunelinsiit TpaHcopmarop. Tpexda3zHbie Henu
nepeMeHHoro Toka. Pacder Tpexdasnbix Lenei npu
coeMHeHuH (a3 Harpy3Ku "3Be3za" Ui 4eThIPEXIPOBOIHON
cuctembl. Pacuer TpexdasHbIX 1eneil npu coeguHeHuu das
Harpy3ku "3Be3na" uisi TPEXIPOBOJHON CUCTEMBI.
N3mepenne MonHoCTH Tpexha3HoM 1ETH.

3J'ICKTp03HCpFCTI/ILIeCKI/IC CHUCTEMBI U CCTU

DIEeKTPOIHEPTEeTUYECKHE
CHUCTEMBI U CETU

TeXHUKO-DKOHOMUYIECKUE OCHOBBI TIPOSKTUPOBAHMUS
aneKkTpudeckux cereil. OCHOBHBIC 33/1a4M MPOCKTHUPOBAHUS
aNeKTpuYecKux ceteil. KanuranpHbie BIOKEHUS HA
COOPYKCHHE BO3IYIIIHBIX U KaOCITbHBIX JTMHHM.
KanuranpHble BIOXKEHHS Ha COOPYKEHUE MTOHUKAFOIINX
noAcTaHIui. M3aepxku Ha aMOpTU3AINi0 U 00CTy)KUBaHUE
ceTH. 3aTpaThl HA KOMIICHCAIIUIO MTOTEPh AIEKTPOIHEPTUH B
cetH. [TOHATHS HOPMHPOBAHHOTO CPOKA OKYITAEMOCTH,
kodduimenTa 3pPEeKTUBHOCTH U AUCKOHTUPOBAHHBIX




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

3arpaT. MUHUMYM 3aTpaT B KaUe€CTBE KPUTEPUS
skoHOMHYecKor I dexTrBHOCTH. Kitaccupukanus
noTpeduTeneil no CTeneHy HaJAeKHOCTH IEKTPOCHAOKEHUS.
Omnpenenenne BEpOATHOTO yiiepOa OT mepephiBa
anekTpocHaOxeHus. bamancel MOIHOCTEH B
AIIEKTPOIHEpPreTHIecKoit cucreme. CocTapisitone 6aJaHCOB
AKTHBHOM M pEaKTUBHON MOIIHOCTH B
AIEKTPOIHEPreTUYECKUX CUCTEMAX U PAOHHBIX CETAX.
BrisiBieHre He0OX0IMMOCTH YCTAHOBKH JTOTIOJTHUTEIbHBIX
HMCTOYHUKOB PEAKTUBHOW MOIIHOCTH. MICTOUHMKH
PEAaKTUBHOU MOILIHOCTH B 3JIEKTPUUECKUX CUCTEMAX, UX
TEXHUYECKHE U IKOHOMUYECKHE XapaKTCPUCTUKU. BbIOOp
MOIIIHOCTH U TUIIa KOMIIECHCUPYIOUIUX YCTPOUCTB 1O
YCIIOBUSM OaJlaHCa PEaKTUBHON MOIHOCTH B DJICKTPUICCKON
cetu. [ [pyHIMIIBI 5KOHOMUYECKOTO Pa3MEILEHUs
KOMIIEHCUPYIOIIMX YCTPOUCTB HA MOJACTAaHIUAX ceTH. Bridop
OCHOBHBIX NIapaMETPOB IJIEKTPUUECKUX CETEH MpHU
npoekTupoBaHui. OCHOBHBIE TUIIBI KOH(UTYpALIUNA CXEM
ANEKTPUUECKUX CETeM U UX KaYECTBEHHbIEC XapaKTEPUCTHUKHU.
Bb100p HOMUHATBHOTO HANPSKEHUST YIaCTKOB CeTU. BHIOOD
YCTaHOBJICHHON MOIIIHOCTU TpaHc(hopMaTopoB
MOHIKAKOIUX MOACTAHIWN: SJKOHOMHUYECKOE KOJIUYECTBO U
HOMHHAJIFHBIE MOIIIHOCTH TPAaHCPOPMATOPOB, TEXHUYECKUE
OTpaHUYEHUS, TONYCTUMBIE IEPETPY3KH B PA3TUYHBIX
pexxuMax. Beibop cxeM pacnpeaenuTeNbHbIX YCTPOICTB
MOHMXKAIOIIUX MOJCTaHIIMK BHIOOp MTPOBOIOB BO3IYIIHBIX
JUHUHN U CeYeHUI TOKOBENYIIUX KU KaOenei:
AKOHOMHUYECKHE NTapaMeTPbl, TEXHUYECKHE OTPAHUYCHHS,
JOTTYCTUMBIE TIEPErpy3KH B pabodmX peskuMax. AIrOpUT™M
BBIOOpA ONTHUMAILHOTO BAPUAHTA CXEMBI CETH.

DneKkTpoMexaHuKa

DneKkTpoMexaHuKa

DneKkTpuuecKue MaluHbl. Tpancgopmaropsl. PexxuMel
paboThI ANEKTPUYECKUX Ma-IIKH (JABUraTeNb, TOPMO3,
reHeparop); npeodpazoBaHUe YHEPTUU B ITUX PEKUMAX.
KoncTpykuus u npuHuun aedcTBus TpaHcopmaropa.
Pabota TpanchopmaTopa mpu X0JI0CTOM XOJI€ U MO
Harpy3koil (koa¢dunnent Tpanchopmanry, OCHOBHbIE
ypaBHeHMs1). OCHOBHBIE YpaBHEHUS U CX€-Mbl 3aMeEIEeHUs
Tparcopmaropa. HomuHansHoe HanpsikeHre KOPOTKOTO
3aMBIKaHUs, ero BbI-00p. ONBITHOE OIpe/esIeHue
MapaMeTpPOB CXEMbI 3aMEIIEHUS 10 Pe3yIbTaTaM ONBITOB
XOJIOCTOT'O X0/1a ¥ KOPOTKOTo 3amMblkaHUs. VI3MeHeHne
HanpspKeHUs TpaHc(opmaropa Npu U3MEHEHUH €ro




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Harpy3ku. CriocoObl ¥ CXeMbl PEryIMPOBAHUS HANPSHKEHUS
Tpanchopmaropa. CXeMbl U TPYIIIBI COSAUHEHUS 0OMOTOK.
[TapannensHas padota. HecummeTpuuHas Harpyska.
Asrotpanchopmatop. PaboTa Tpanchopmaropa B
HECUMMETPUYHBIX U IIEPEXOIHBIX IIpoueccax. ACHHXPOHHBIC
MamuHbl. KOHCTpyKIHS ¥ IPUHLAIL JE€HCTBUS
acuaxponHoro nasura-tens (AJl). Pacnpenenénusie u
COCPEIOTOUCHHBIE OOMOTKH. Y CIIOBHS MOJTyYSHHS
KpPYrOBOI'O Bpa-I1alOILErocs 1nos B Tpex@a3HbiXx 00OMOTKAX.
Psan cunxponnbix ckopocteil. [IpuBeaenue padouero
mpolecca aCHHXpOHHOU MamuHbl (AM) K pabouemy
npoiieccy Tpanchopmaropa. OCHOBHBIE YPABHEHUS U CXEMBI
3aMenieHus npuseneHHon AM. [TapameTpsl cxemsl
3amenieHuss AM, ux pu3u4IecKuii CMBICIL.
DJEKTPOMarHUTHBHIM MOMEHT U MEXaHUYECKHE
xapaktepucTiki AJl. OcoOble TOUKH XapaKTePUCTHKH.
YcnoBust ycroituuBoii pabotel Al TpebGoBaHMsI K TyCKOBBIM
CBOICTBaM U criocoObI mycka AJl. YiydmieHue mycKoBbIX
cBoiictB AJ]. CriocoObl perynupoBaHus CKOPOCTH.
CunxpoHHble MaMHbl. KOHCTpYKIMS ¥ TPUHLINIT AEHCTBUS
CUHXPOHHOM MalllMHbl. MarHUTHOE 110JI€ CHUHXPOHHOI'O
re"epatopa (CI') npu Harpy3ke. Peakius sikopst. OCHOBHbIE
YPaBHEHHUS U BEKTOPHBIE THAarpaMMbl CHHXPOHHOW MaIlIMHbI
(CM). ITapametpsi CI' B ycTaHOBHUBIIEMCS PEKUME.
OcHoBHbIE XapaKTepUCTUKHN aBTOHOMHOTrO CI'.
[Tapannensuas padora CI' ¢ ceThlo, CIIOCOOBI U yCITOBHUS
CUHXPOHM3ALMH. Y PaBHEHMSI 2JIEKTPOMAarHUTHON MOIITHOCTH
Y MOMEHTa. YTIi0oBble XapakTepuctuku CM, cratnueckas
ycroifunBocTh. U-00pa3Hble XapaKTepPUCTUKU

4. | OCHOBBI MEKTPOOE30MACHOCTH
4.1. | OcHOBBI TexHuka 6€30MaCHOCTH KaK KOMIUIEKC MEp U MEPONIPUSATHUH,
3JIEKTPOOE30IIaCHOCTH oOecrieunBaroIuii 6e30MacHOCTb PaboT B

ANIEKTpOyCcTaHOBKaX. ONMacHOCTh NOPAKEHUS SIEKTPUUECKUM
TOKOM. MexaHU3Mbl JEMCTBUSI IJIEKTPUUECKOTO TOKA Ha
OpraHu3M yesoBeka. BiusHue mocTOSHHOTO, TEPEMEHHOTO U
TOKOB BBICOKOM 4acTOThI. YyBCTBUTENBHOCTh OPraHU3Ma
YyesioBeKa K JeHCTBUIO AleKTpuueckoro Toka. [loporu
4yBCTBUTEIBHOCTHU, HEOTIIYCKAIOIINHA TOK, CMEPTEIIbHBIN
nopor Toka. [IpaBuia TexHuku 0e30macHOCTH oTpeduTese
ANIEKTPO3HEPIrUu. DnekTpoycraHoBku 10 1000 BosbT,
anekTpoyctaHoBkH Bole 1000 BoabT. I'pymnmsl o
AIIEKTPOOE30IACHOCTH NIEPCOHANA, 00CTYKHBAIOLIETO
AJIEKTPOYCTAaHOBKH. [[eHCTBYIOIME JIEKTPOYCTAHOBKH.
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[TopaxeHne yenoBeka eKTpuIeckuM TokoM. 11yt Toka
yepes Teno yenoBeka. OTHOBPEMEHHOE IPUKOCHOBEHHE K
TOKOBEJYILIUM YaCTAM. DJIEKTPOTPABMbI, TPABMBI,
CBSI3aHHBIE C [IOPAXKECHUEM YEJIOBEKA DJIEKTPUYECKUM TOKOM.
@dakTopsl, BAUSAIOIINE Ha CONPOTUBIICHUE TEJa YEI0BEKA.
Hanpsixenue npukocHoBenus. [llarosoe HanpsxeHue.
Bo3zaeiicTBue 351eKTpUUECKOro MOJIsl HA OpraHU3M 4YeI0BEKa.
IIpaBuna okazaHus NEPBOU MOMOILM ITIOCTPAAABIIEMY OT
ANeKTpUUecKoro Toka. MckyccrBennoe apixanue. Henpsimoit
Maccax cepana. OcBoO0XKI€HHE MOCTPAJAABIIETO OT
JIEMCTBHUSI SJIEKTPUUYECKOro Toka. [IpuHsaTre Mep npoTus
naznenus. [Ipusnedenue k cede BHnManwus. Kareropuun
MIOMEIEHUH IO ONTACHOCTH MOPAXKEHUS ANEKTPUUECKUM
tokoM. Kareropuu pabot B anekTpoycTanoBkax. Haps.
Pacniopsikenue. Oprann3aliiOHHO-TEXHUYECKUE
MEPOIPUSITHS 110 OOECIIEUEHUIO OE30IaCHOT0 IIPOBEACHMUS
paboT B 3NEKTpOycTaHOBKaX. JIniia, OTBETCTBEHHBIE 32
Oe3omacHoe MpoBeACHNE paboT B AIEKTPOYCTAHOBKAX.
Opranuzanus padot no Hapsany. Jomyck Opuraasl k padore.
[IpoBepka oTcyTcTBUS HAnpsKEeHUS. [1opsSa0oK HATOKEHUS
MEPEHOCHBIX 3a3€MJICHUH. Y CTPOMCTBO 3a3€MIICHUH.
DNeKTpo3amuTHEIE cpeicTBa. OCHOBHBIE DJIEKTPO3AIIUTHBIC
cpencTBa. JJonoIHUTENBHBIE YJIEKTPO3ALIUTHBIE CPEACTBA.
Hcrnonbs30BaHKEe 3JEKTPO3ALIUTHBIX CPENICTB B
anekTpoyctaHoBkax 10 u Bbie 1000 BoabT. [lnakaTel u
3HAKH. DJIEKTPOUHCTPYMEHT. [[BoitHas u3onsauus
aNIeKTpouHCTpyMeHTa. [IpaBuna 6e30macHoit paboThl.

W cTouHnKy TUTaHUs dJEKTPOMHCTpYMEHTA. McnibiTanue
U30JIALUH, TPEOOBAaHUS K U30JSLMU. 3a3eMIICHUE U
3aHYJIEHUE, TPEXITOIIOCHBIE BUIKU. THIIBI IPEIOXPAHUTEIICH.
IIpaBuna 3aMeHsl NperOXpaHUTENEH. JIECTHULIBI,
YCTpOHCTBO, paboTa, ucnbiTanus. Pabora Ha BeIcOTE,
MOCTKH, ITOAMOCTbs, Jieca. be3omacHsle pacCTOAHUA I
Pa3JIMYHBIX KJIACCOB HAIIPSKEHUSI.

5. | IIpon3BoACTBO 3NEKTPOIHEPTUN
5.1. | IIpou3BoacTBo CTpyKTYypHBIE TEXHOJIOTHUYECKHE CXEMBI, IPUHIIUITBI padoT U
AIIEKTPOIHEPTUU ocobernnoctu KOC, TOII, I'9C, T'ADC, ADC, I'TOC.

['paduxy Harpy3Ku SHEPrOCUCTEM U UX peasln3alis
Pa3IMYHBIMU TUIIAMU 3JIEKTPOCTAHIUH.
D1eKTpooOOpyI0BaHHE HIIEKTPOCTAHIIUI U IOJCTAHIUH: -
BBIKJTIOYATeIN 0aKOBbIE U MaJOMACIISIHBIE; - 3JI€Ta30BhIE,
BaKyyMHbI€, 2JIEKTPOMarHUTHbIE. BBIKITI0YaTeu Harpy3KH; -
pa3zbeAMHUTENH, OTICTUTEIN U KOPOTKO3aMbIKATEIH.
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CunxpoHHble reHepaTopsl. Tumbl, mapameTpbl. CHCTEMBbI
oxnaxaenusi. Cucremsl Bo30yxaenus. CuioBsie
tpancopmatopsl. Tumsl, mapamerpsl. CHCTEMBI
oxnaxaeHusi. ABrorpanchopmaropsl. Pexxumer padotsr AT.
TennoBoii pexum TpanchopMaTtopoB. TpeboBaHHS K cXxeMaM
PVY. Cxemsl PY paauanbHOro Tuma: CXeMbl ¢ OAHOM U ¢
JIBYMsI cucTeMaMu COOpHBIX MKH. CXeMbI KOJIBLIEBOTO THIIA.
YHpOILIEeHHBIE CXEMBI.

6. | Ilepenaua u pacupeneneHue MEeKTPOIHEPTUH

6.1. | Ilepenava u OO0m1as XxapakTepUCTUKa JIEKTPUIECKUX CETEH.
pacnpezeneHue Knaccudukanus snekrpudyeckux cereil. Matemaruueckas
ANEKTPOIHEPTUU MoOJIeJIb JIMHUY 3JieKkTpornepenayn. [1-oOpa3Has cxema

3aMELIEHUS BO3AYIIHOM JIMHUH, €€ TapaMeTphl: aKTUBHOE U
PEaKTHUBHOE COIIPOTUBIICHMS, AKTUBHASI U EMKOCTHAs
IPOBOJIUMOCTH, OCOOEHHOCTH CXEM 3aMEIIEeHUS JINHUMI
Pa3HOr0 HOMUHAJIBLHOTO HanpspkeHus. [lapamerpsr cxemsl
3aMelneHus kabenbHON TMHUK. PeXUMHbIE XapaKTepUCTUKH
auHUK. BekTopHbIe ArarpaMMbl TOKOB U HaIPSYKEHUH.
[Tanenue nanpsokenus. llponosbHas u nonepedynas
COCTaBJIAIOIME BEKTOpa NajicHus HanpspkeHus. [lorepst
HanpspbkeHus. Onpenenenre napaMeTpoB yCTaHOBUBLIETOCS
pEeKMMa JIMHHUM: 110 TaHHBIM KOHIIA JINHUU; IO JaHHBIM
Hayayia TuHuU. [lapameTpsl U CXeMbl 3aMEIEeHUs
TpaHc(hOPMATOPHOTO 000PYIOBAHHSI TOHUKAFOIIUX
nojAcTaHiuil. JIByxoOMoTouHble TpaHchopmaTtopsl. Cxema
3aMEILECHMs], ONIPEACIIEHUE €€ ITapaMeTPOB 110 KaTaJIOKHBIM
JIaHHBIM TpaHcpopmaropa. OnpeeneHne noTepb MOIIHOCTH
B TpaHcopmarope. TpexoOMoTouHbIE TpaHC(HOPMATOPHI.
Cxema 3amelieHus, onpeiesieHUue ee MapaMeTpoB.
[Toncranuuu ¢ aBToTpanchopmaropamu. KoHCTpyKTHBHBIE
0COOEHHOCTH, MOIIIHOCTH OOMOTOK, THIIOBasi MOIIIHOCTb
aBTOTpaHchopmaropa XapakTepUCTUKH IpauKOB
Harpy3ku. Bujsl rpaukoB Harpy3ku U UX XapaKTePUCTHUKHU.
HauOonpinas u HauMeHbIas Harpy3ku. ['ogoBoit rpaduk
Harpy3Ku 1o MpoAOKUTENIBHOCTH. YHCIIO 4acoB
UCIIOJIb30BaHUS HAUOOIbIIeH Harpy3ku THO.
IIpencraBnenune Harpy30K B pac4eTHBIX CXeMax
AIIEKTPUYECKUX CETEH: CTAaTUYECKUMU XapaKTEPUCTUKAMH,
MOCTOSTHHOM Harpy3koi, HEM3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM CONPOTUBJICHUAMHU. PacyeTsl yCTaHOBUBIINUXCS
PEXKUMOB IPOCTEUIINX IEKTPUUECKUX CETEN. 3a1auun
pacueTra yCTaHOBHUBIIMXCS PEKUMOB. PacueTHbIe CXEMBbI

SJICKTPHUICCKUX ceTeﬁ, pacuCTHasA MOIMHOCTh MOJACTaHIIHUH.
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Pacder pexxuma pa3oMKHYTO# c€TH METOJI0OM "B JiBa aTana'.
Pacuer pexrMa KonbLIeBOW CETH, TOUKa IOTOKOpa3/ea.
Oco0eHHOCTH pacueTa OJJHOPOIHOM JIEKTPUUECKOI CeTH.
Omnpenenenue NoTepp AIEKTPOIHEPTUU. Y CIIOBHO-
MEPEMEHHBIE U YCIOBHO-TIOCTOSIHHBIE TOTEPU MOILIHOCTU U
AJIEKTPOIHEPIUU B DJIEMEHTAX NIEKTPUUECKOU ceTh. Bpems
MaKCHUMaJbHBIX MOTEpb. Onpeaenenre 3arpar Ha
BO3MelIeHHE 1T0Tepb. OCHOBBI PEryIMpOBaHUS HAPSKEHUS
Y KOMIICHCAIIUU PEAaKTUBHOM MOIIIHOCTH B JIEKTPUUYECKUX
ceTsx. O01as xapakTepucTUKa peXruMa HallpsDKEHUH U
croco6oB ero perynupoBanusa. Haubonbime padoune
HaANPsDKEHUs IeKTpooOopynoBaHus. TpeOoBaHuUs K
KauecTBY HampsbKkeHus. Perynupyromue ycTpoiicTBa U ux
BIIMSTHUE HA PEXKUM HAIPSDKEHUIN: TeHEpaTOphbl
AIIEKTPOCTAHILIUN, KOMIICHCUPYIOIIIUE YCTPOKUCTBA
(CHHXpOHHBIE KOMIIEHCATOPbI, KOH/IEHCATOPHBIEC OaTapew,
CTaTHYECKHUE TUPUCTOPHBIE KOMIIEHCATOPHI, YCTAHOBKH
MIPOJIOJIBHOM KOMIIEHCAIIUH, PEAKTOPHI), TpaHC(HOPMATOPHI C
perynupyeMbiM ko3 duirerTom Tpanchopmanuu. Orenka
JIOCTaTOYHOCTH PETYJIIMPOBOYHOIO JHAra3oHa
MOHIDKAIOIIET0 TpaHchopMaTopa.

PacueTsl TOKOB KOPOTKHX 3aMbIKaHUI

PacueTsl TOKOB KOPOTKHX
3aMbIKaHU U

O61ue cBeeHus 00 3IEKTPOMArHUTHBIX EPEXOTHBIX
nporeccax. KopoTkue 3aMbIkaHus U UX KJIacCH(PUKAIINAL.
Jonyienus, npuHUMaeMble IIPHU pacuere KOPOTKOTo
3amblkanus (K3). [lepexoauslit mporiecc mpu TpexdazHoMm
K3 B nenu 6e3 Tpancdopmaropos. [lonsitue ynapHoro toxa,
ynapHoro ko3¢ ¢unuenta. Metozas! onpenenenus Ta.
CxeMmpbl 3aMeIIeHns] TPeX0OMOTOYHBIX TpaHC(HOpPMaTOPOB
(ATP), TpanchopmMaTopoB ¢ pacuienIeHHOH 0OMOTKON
HU3ILIET0 HaNpsKEHUs], CIBOCHHBIX PEAKTOPOB U UX
napametpsl. [IpeoOpazoBaHus cxem 3aMelIeHusl.
[TpakTHyeckure MeTo bl pacuera NepruoANYecKoi
cocrasistoeil Toka K3. Pacuer nelicTByIonero 3Ha4eHus
MIEPUOIUYECKON cocTaBistomel Toka K3 mpu ynaneHHbIx
K3. Merox TunoBsIx KpuBbIX. HecummeTpuyHblE KOPOTKHE
3aMbIKaHUs, OCHOBHBIE MOHATHS. CXxema 3aMelleHUs
npsMOii, 00paTHOW U HYJIEBOM MOCIIeI0BATEIbHOCTEH.
CxeMBbl 3aMeIIEeHNs U TapaMeTPhl HYJIEBON
nocienosarenbHocTy Tpanchopmaropa (ATP). Ilpumepst Ha
COCTABJICHUE CXEM 3aMEIICHUS HYJIEBOU
nocienosarenbHocTd. Hecummerpuunsie K3. JIByxdasnoe
K3. I'pannunbIe yCI0BUS, OCHOBHBIC COOTHOIICHUS IS
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CUMMETPUYHBIX COCTABJISIIONINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HanpsbkeHus B mecte K3,
KOMILIEKCHas cxema 3amenienus. Oanodasznoe K3.
['panuuHbIe yCI0BUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIONIMX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HanpsbkeHus B mecte K3,
KOMILIEKCHas cxema 3amenieHus. JByxdasnoe K3 Ha 3emitio.
['panuuHbIe yCI0BUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIOIINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HanpspbkeHus B mecte K3,
KOMIUIEKCHAs CXeMa 3aMEIICHHUS.

HepeXOIlHI)IC SJICKTPOMCXAHUYCCKHEC NPOUCCChI

Ilepexonnbie
3JIEKTPOMEXAHUYECKHUE
MPOIECChI

O6mue nonstus 00 D9C u ee pexxumax. OnpeaeiieHue
napaMmeTpoB cxeMm 3amerenus DIC i pacueTosB.
Onpenenenue TOKOB U MOIIHOCTEN. Y Cl10BUSA
cymectBoBaHus pexkuMoB IIC U ycToHYuBOCTh. [loHsTHE
JUHAMHUYECKOW YCTOMUMUBOCTHU. Y CTOMYUBOCTD
aByxMamnHHon O9C. JlonmyieHus U ynpoIeHus npu
pacyere yCTOMYMBOCTH. METO/1 MOCIIEI0BATEIbHBIX
uHTepBanoB. Ctatuueckas ycroitunsocts IOC. JlaBuna
HaIIpsDKEHUs, YCTOMYMBOCTD y3J1a KOMIUIEKCHON Harpy3KkH .
VY CTOWYMBOCTD CUHXPOHHBIX U ACUHXPOHHBIX JBUTaTEJIEH B
CUCTEMax 3JIeKTpocHaOkeHus. Pe3ynbpTupyromast
YCTOHYMBOCTb. MeponpusaTHs M0 YIIY4ILIEHUIO
ycroiunBocty I9C (I0OMOIHUTENbHBIE). MeponpusTus o
yay4iieHuto yctohauBocTi D9C (peKUMHBIE).

9HeKTpI/I‘leCKaH HaCTb CTaHI

UH ¥ TIOACTaHIUI

DNeKTpuYecKas 4acTh
CTAHIIMI U MTOACTAHIIAHN

Cxewmsl anektpuueckux coequnenuit TOL, KOC, I'DC u
I'ADC, ADC, noacrantuit. O01Iast XapaKTepuCTUKa
COOCTBEHHBIX HYX] JIEKTPOCTAHIINI U MOACTAHIIUI
(Ha3HaueHue, UCTOUYHUKH, CTPYKTYpa MOTpeduTenei).
Cxembl anekTpocHabx)eHus coocTBeHHbIX HY) 1 KOC, TOL,
ADC, I'DC u noacranuuii. [IpogomKuTeNbHBIN peXUM
paboTHI AIEKTPOYCTAaHOBOK. BBIOOP ceueHuil MpOBOTHUKOB.
Tepmuueckoe aerictBue TokoB K3. DnekTpoinHaMUYECKOe
nericteue TokoB K3 Ha snexTpuyeckre mpoBOJIHUKHU U
amnmapaTthl. PacueTHbie ycaoBust BHIOOpA TPOBOHUKOB U
anmaparoB. BeIOOp MPOBOTHUKOB U AJIEKTPUIECKUX
arrapaToB: BBIKIIIOUYATENEH, pa3beICHUTEINEH,
BBIKJIIOUATEIEH HArpy3KH, OTJIEIUTENECH,
KOPOTKO3aMBbIKaTeJIEH, IPEIOXPAHUTEINEH, U3MEPUTEIBHBIX
TpaHcGOopMaTOpPOB TOKA U HaNpsiKeHUs. OrpaHUYeHHE TOKOB

K3. M3mepurenpHblie TpaHchOpMaTOphl TOKA U HAIPSKEHUSL.
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10. | CoBpemeHHbIE TEXHOJIOTUH IPOEKTUPOBAHMSI U IPOU3BOJCTBA 000PYIOBAHUS BBICOKOTO
HaNpPsSDKEHUs
10. | CoBpemennsble TexHosuoruu | 1. OCHOBBI MPOU3BOJACTBA U3EINHN U3 JEKTPOTEXHUYECKOTO
1. | mpoexkTupoBaHus U dapdopa 2. TexHoNmOTHA U3rOTOBICHHS MOIBECHBIX
IIPOU3BOJICTBA M30JIITOPOB U3 3aKaJICHHOTO cTeKiIa 3. OCHOBBI TEXHOJIOIMH
000pyZI0BaHUS BHICOKOTO IIPOM3BOJICTBA U30JIALIUHU, COAECPKAILEH KUIAKUE
HaIPSKEHUS JUAIIEKTpUKHA 4. TeXHOJIOTHs N3rOTOBICHUS CHIIOBBIX
ANIeKTpUYecKuX Kabemei 5. TeXHOIorus U3roTOBJICHUS
00MOTOK 3JIEKTPUYECKUX MalIMH 6. TexHomorus
IIPOM3BOJICTBA U30JIALIMN HA OCHOBE ITOKCUIHBIX
KoMIayHJ10B 7. IIpou3BOACTBO BEHTHIIBHBIX Pa3psiIHUKOB U
HEJIMHEWHBIX OrpaHUunTeNIel IEpEeHANPSHKEHUN 8.
TexHoorust NpOU3BOICTBA U30JIATOB U3 CTEKIOIUIACTHKA
11. | HcnbITaTenbHble yCTAaHOBKH BHICOKOTO HaIPSKEHUS
11. | UcnbiTarenbHble 1. McnplTaHusl BBICOKMM HAIPSHKEHUEM U CUIIBHBIMU
1. | ycTaHOBKH BBICOKOTO ToKaMmu. Llenu 1 00bEKTHI UCTIBITAaHU, 00111as cxema
HaIPSDKEHUS UCIBITATENbHBIX KOMIIJIEKCOB, HOPMUPOBAHHbIE

WCIIBITAaTEIIbHBIE BBICOKHE HAIIPSKEHUS U UMITYJIbCHBIE TOKU.
HcnpiTaTenbHble YCTAHOBKU BBICOKOTO HAIIPSKEHUS
IIPOMBILIUIEHHOW 4acTOThI. McnipITarensHbie
TpaHc(hOpMATOPbI BHICOKOTI'O HANPSDKEHUS, KACKaTHbIE
CXEMBbI UCTIBITATENbHBIX TPaHC(HOPMATOPOB U PE30HAHCHBIE
CXEMBI JIJIs1 UCIIBITAHUM IIEPEMEHHBIM BBICOKUM
HaIpsDKEHUEM. Y CTAaHOBKH BBICOKOT'O HANPSKECHUS
MIOCTOSTHHOT'O TOKa. CXEeMBI C BBIITPSIMUTEINSIMHU, KaCKaIHBIN
BBIIPAMUTENb. DJIEKTpOCTaTUUECKHI reHeparop Ban-ze-
I'paada, poropHslii reneparop. ['eHepaTopbl UMIYIbCHBIX
HanpspkeHuit (TMH). OcHoBHBIE CXeMBI OTHOCTYIIEHYATHIX U
MHorocrynendatelx ' TH, ux anemeHnTs! u napamerpsl. 2.
Turbl HaKONUTENEW SHEPTUM IS UCIIBITATENBHBIX U
ANIEKTPO(U3NIECKUX YCTAHOBOK U UX XaPaKTEPUCTUKH.
EMKOCTHBIE HAKONTUTEIMMAHEPruu. Pa3psIHbIi KOHTYpP
€MKOCTHOI'O HAaKOIIUTEIISA YHEPTUU U €ro CXeMa 3aMEILEHHUs.
NuaykTuBHBIE HAKOIUTEIHN 3Heprun. Pabora
WHyKTUBHOTOMHAKOIIUTEIIS SJHEPTUU HA OMUYECKYIO,
MHIYKTUBHYIO U EMKOCTHYIO Harpy3Ky. Mexanudeckue
HAaKONUTENN YHEPTrur. OCHOBHBIE TUIIBI YIAPHBIX
TE€HEepPaToOpOB U UX XapaKTepUCTUKU. Hakonurenu sHepruu ¢
pacnpeneneHHbIMU TapameTpaMyu. OCHOBHBIE TUITBI
(dbopMHpYIOLINX JTUHUHN U UX cBOMCTBA. 3. OCHOBHBIE CXEMBI
I'MH na ocHOBE IMHHBIX JTHHUI 0€3 YMHOKEHUS U C
YMHOKEHHEM HanpspkeHus. I'enepatop biromuisiina.
W3mepenne BbICOKMX HanpshKeHnd. Mi3mepurenbHble
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LIAPOBBIE PA3PSAIHUKH, NIEKTPOCTATUYECKUE BOJIBTMETPHI.
Jenutenn HanpsokeHust. TpeOGoBaHMs K JenuTeNsam, oomast
CXEMa 3aMeIEHU, TUIIBL, YACTOTHBIE XapaKTEPUCTHUKH,
peaxius Ha NpsSMOYIrOJIbHBIN nMITysbe. OMHUUecKHe
JEJIATEIN HANPSDKCHUsL. EMKOCTHBIE IETUTENN HAPSKEHUS.
CMmeliaHHble AETUTENN HanpsbkeHus. M3Mepenne cuiabHbIX
TOKOB. [I3MepeHne CHIIBHBIX UMITYJIbCHBIX U IIEPUOINYECKUX
TOKOB C ITOMOILBIO IIIYHTOB. MI3MepeHne CUIbHBIX TOKOB €
HOMOILBIO BO3AYIIHOTO TpaHchopmaropa Toka. M3mepeHus
HaIPSHKEHHOCTH 3JIEKTPUYECKOro 1oss. M3mepenns
HANPsPKEHHOCTH MarHUTHOT'O TOJIS.

12.

Bozaymnsie u kabenbHbIE TUHUT

12.

BOS,Z[YI_HHBIG 1 KaOeJIbHEIE
JIMHUU

OcHoBHbIe NIOHATHSA U onpenenenus. Knaccuduxauus JIDII
IIEpEMEHHOT0 ToKa. Pa3BuTue TexHuku nepegaun 99 B XX
Beke. KoHcTpykTuBHBIE 211eMeHTHI BJI, nx HazHaueHue.
Ycnosus padotsl BJI (rosoneiHbie U BETPOBBIE HATPY3KH).
Tunsl IpPOBOAOB U I'PO303aIUTHBIX TPOCOB. Paciiemnnenue
¢a3 u ux tpancnoszuuusa. KoHCTpyKIMu onop u ux
kiaccupukanus. TUIB H30SIIIMOHHBIX KOHCTPYKIIUH.
Jlunelinasa apmatypa. ['eomerpuueckue xapakrepuctuku BJL.
[Tpu4rHBI ¥ TEHICHIUS PA3BUTHS KaOCTbHON TEXHHUKH.
DneMeHTHI KabelbHbIX JIMHUHN, UX Ha3HaueHue. Ternsoas
cxema 3aMeleHus kadens. TOKkM U MOIIHOCTH, AONyCTUMBIE
10 YCJIOBUSIM HarpeBa U30JIsLUM KaOessl B CTAllMOHAPHOM
pexxume. [lytu yBennuenus npomyckHoit cnocoonoctu KJI.
Knaccugukaius 1 OCHOBHBIE TUIIbI CHIIOBBIX KaOene.
OcHoBHble Bub! apMatypbl KJI.

13.

N3omanus u nepeHanpskeHus

13.

N3o0mamusa n
NepeHanpsiKeHus

DnekTpoduzndeckre mpoiecch B razax. Knaccuduxarus
NIEKTpUYECKUX NoJiel. oHn3annoHHbIe IPOLECCH B ra3ax.
JlaBrHA 37€KTPOHOB. Y CI0BUE CAMOCTOATEIBHOCTH pa3psia.
3axoH [lamena. 3aBUCUMOCTD Pa3psIHOTO HANPSHKEHUS OT
JIaBJICHUS ra3a u Apyrux (GakTopoB. DPPeKT NoIIpHOCTH.
bapbepnsiit 3pdpexr KopoHHBIH pa3psi Ha TOCTOSHHOM U
nepeMeHHOM HamnpspkeHusX. [lorepu sHepruu Ha KOpoOHY
IIpY IEPEMEHHOM HanpsbkeHuu. PagnonomMexu, co3gaBaemble
KOPOHHBIM pa3psoM Ha npoBojax. Paspsa B Bo3ayxe BIOJb
MIOBEPXHOCTHU TBEPJOTO IUIIEKTpUKA. BiusHue
KOHCTPYKTUBHBIX OCOOCHHOCTEH Ha HaIlpsHKEHHE
nepekpbITisi OCHOBHBIE BU/IbI M CBOMCTBA BHEIIIHEH
M30JSIMUA. ATMOC(EpHBIN BO3TyX KaK TUAJIEKTPUK.
Ha3naueHue 1 TUIIbI H30JIATOPOB. DKCILTyaTallMOHHBIN
KOHTposib. OO11asi XapaKTepUCTHKA U TUIIBI BHYTPEHHEHN
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n3ossinuu. KomObunupoBanue quanekTpukoB. CtapeHue
BHYTPEHHEN U BHEIIHEN M30JAMU. KoopauHanuus u30Jsauumu
[Tpodunaktuka nzonsauuu. 3a1a4u U UEeIu NPOoPUIaKTUKH.
MeTopl UCIIBITaHUS U30JIALIMUA. BBICOKOBOJIBTHBIE
WCIIBITATENIbHBIE YCTAHOBKH BBICOKOI'O HAIIPSKEHUSI.
YcTaHOBKY 1715 IOJyYEHUS BBICOKUX IIEPEMEHHBIX U
MIOCTOSIHHBIX HanpspKeHU. IMIyIbCHBIE NCTIBITATEbHbIE
yCTaHOBKU. M3MepeHue BBICOKMX HaIPsDKEHUN (M3MEpeHne
IapPOBBIM Pa3psAHUKOM, U3MEPEHHE FJEKTPOCTATHUYECKUM
KWJIOBOJIbTMETPOM, U3MEPEHUE HAIIPSIKEHNUS C
ucnonbp3oBanueM aenuteneit) Knaccuduxarms
nepeHanpspkeHuid. ['po3oBbie nepeHanpspkeHus. MoaHUS Kak
MCTOYHMK I'PO30BbIX NepeHarpsikeHuid. OCHOBHbIE
rapameTpsl MOJIHMM. VIHTEeHCUBHOCTB TPO30BOM
nesTeNbHOCTH. BHyTpeHHue nepenamnpsokenus. O01mas
XapakTepucTuka. BoaHOBbIE Mpoliecchl B 00MOTKaX
Tpancopmaropa. HauanbHoe pacnpeenenre Hanps>KeHUe
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBILUICS
pexuM, NepexoaHbIN Ipolecc. Pacnipenenenne HanpsKeHUst
BJI0JIb 0OMOTOK Tpexda3Horo Tpancdopmaropa
Knaccudukanus Mep 3aluThl OT epeHANPSIKEHHIA.
VYerpoiicTBa 3alMTHI OT IEpEeHANPsHKEHUN. 3aimTa
MOJACTAHIINI OT MPSMBIX YIAPOB MOJIHUH. 30HA 3aLIUTHI
MOJIHUEOTBO/I0B. 30HA 3aIUThl TPOCOBOI'O MOJIHUEOTBO/IA.
['po30ynopHOCTh OOBEKTOB.

14. | Cuctemsl 371€KTPOCHA0KEHNS TOPOJIOB M MPOMBIIIIIEHHBIX NPEAIPUITUN

14. | Cucrembl OJIEKTPOIIOTPEBJIEHUE Pexumsl anekTponoTpedaeHus

1. | snexTpocHaOxeHus Junamuka snextponotpednenus B Poccuiickoit @eneparum,
ropoJiOB U DJEeKTpUYECKHE HArPy3KH U DIEKTPONOTpedIeHHE
IIPOMBIILTICHHBIX CeNUTEOHBIX TEPPUTOPUI TOPO10B, [ paduKu 31EeKTPUIECKUX
MpEATPUITHI Harpy30K M UX XapaKTepUCTUKH, PaKTOPBI, BIUSAIOIINAE HA

PEKUMBI DJIEKTPONOTPeOIeHUs Y IpaBiIeHE
anektponorpedienuem Lenn ynpasieHus
3NIEKTponoTpedieHneM, ABapuitHble OrpaHHYEHHS
AIIeKTpOnoTpeOIeHus:, MepOonpusTHS 10 PETyITUPOBAHHIO
PEKUMOB 3ieKTpornoTpedienus, CTUMyITupOoBaHHe
MoTpeOuTeNeH K YIPaBICHHUIO DJIEKTPOIIOTPEOICHUEM.
OJIEKTPUYECKHUE HATPY3KU 3JIEMEHTOB
CUCTEM DJIEKTPOCHABXXEHHM S PacuetHbie Harpy3ku
HJIEMEHTOB CUCTEM 3JIeKTpocHa0xeHus, [lonsTue pacueTHoit
Harpy3ku. MareMaTHUeCKOe ONMCAHHE AIEKTPHIECKUX
Harpy3ok, [lokazarenu, xapakTepu3yIoIne pexuMbl paboTh
DIIEKTPONPUEMHHKOB U MX Tpynt, [IpakTrdeckrie MeToapl
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ONpeJIeTICHUs] PaCUETHBIX HArpy3o0k, OnpenenexHue
pacyYeTHBIX HArpy30K CETUTEOHBIX TEPPUTOPUIL TOPOIOB
O6mue nonosxenus, PacueTHas Harpy3Ka Ha IIMHAX
BBOJIHBIX PacCIIpeNeIUTEIbHbIX YCTPONUCTB 31aHUM,
Pacuernas Harpyska pacnpenenuteabHbix JuHui 380 B u
Tpanchopmaropubix noacranmii 6—20/0,4 kB, Pacuetnas
Harpyska 3JieMeHTOB ceteil 6—20 kB u neHTpoB nuranus,
YKpynHeHHasi OLleHKa pacueTHON HArpy3Ku CeMUTEOHBIX
Tepputopui, IIpumepsl onpeneneHus pacueTHbIX
nexTpuueckux Harpysok. PEXXMMbI HEMTPAJIU B
CUCTEMAX DJIEKTPOCHABXEHU S Pexumbl
HEUTpasu B CeTAX cpeaHero HampsikeHus (6—35 kB)
N3onupoBanHas HelTpasibto, HopMupoBaHue eMKOCTHOTO
TOKA 3aMbIKaHUA Ha 3eMilt0, KomnencupoBanHas HEUTpaJIb,
Hyroracsiue peaktopsl, PesuctuBHoe 3a3emieHue
HelTpanu, OcoOEHHOCTH BbIOOpA peKUMa HEUTPAIIU B CETAX
¢ KabensMHU ¢ U30JIALHUEN U3 CIIMTOTrO MOJUATHIICHA.
PexxumMbl HEelTpaiiu B ceTsX HU3KOro HarpsikeHus (1o 1000
B) I'myxo3azemiennas HeiTpans, M3onupoBanHas
Heitpans. CXEMbBI I'OPOJICKUX
PACIIPEJEJIMTEJIBHBIX DJIEKTPUUECKMX CETEHN
[TpyHIMIIBI TOCTPOEHUS CXEM TOPOJICKUX ceTel
TpeboBanus1, IpeabsBIsieMbIe K CXeMaM FOPOACKHX CeTeH,
HanexxHocTtb 31exkTpocHabxeHus, KommyranuoHHsle u
3aIUIIAIOIINE IEKTpUUECKHe anmnaparbl. CXeMbl
pacrpeenuTeNbHbIX AJIEKTPUUECKUX ceTeld PaguanbHo-
MarucTpajibHas Hepe3epBHUpOBaHHas cxema certH, lletneBas
HEaBTOMATHU3UpPOBaHHAs cxeMa ceTH, [letneBas
aBTOMAaTU3UPOBaHHAas cxeMa ceTH, CII0)KHO3aMKHYTasi CXeMa
CETH HU3KOTO HanpskeHusi, MHOTO1y4eBble
aBTOMAaTU3UPOBAHHBIE CXEMBI CETH, Peanusanus ycTpoicTsa
ABTOMAaTUYECKOTO BKJIIOYEHUS pe3epBa B
IByXTpaHc(opmaTopHoOi moacTaHIK, CXeMbl BBOIHBIX
pacrpeenuTeNbHbIX YCTPOUCTB 3aaHui, PekoMennauu mno
BBIOOPY CXEM pachpeaeauTenbHol ceTy, [IuTatomue cetu
6—20 kB Heob6xoauMocTh COOpyKeHHS
pacnpenenuTeabHbIX MyHKTOB 6—20 kB, Cxembl nuTaromumx
ceteit 6—10 kB, OcoOeHHOCTH MOCTPOEHUS MUTAOLIUX
cereit 20 kB.

15. | YmpaBneHue KaueCTBOM AJIEKTPOIHEPTHU
15. | Ymopasnenue kauecTBOM DJIeKTpPOMarHUTHAS! COBMECTUMOCTh M KAU4€CTBO
1. | anexTpos’HEeprun anekTposHepruu. [lokazaTenu kauecTBa MEKTPOIHEPTHH.

HopmartusHo-nipaBoBas 0a3za. CpeacTBa u3MepeHus
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nokasaresel kayecTBa 3JeKTpo3Heprun. OpraHu3alOHHbIE
3aJ]a4uM yIpaBJIeHUS Ka4eCTBOM JIEKTpo3Heprun. KoHTposib
U aHaJIM3 KauecTBa 3IeKTposHeprun. CrnocoOsl U
TEXHUYECKHUE CPEICTBA 00ECTIEYCHHUS KaueCTBa
3JIEKTPOIHEPTUU

16.

JIMarHOCTHKa BHICOKOBOJIBTHOTO 000PYIOBAHHUS

16.

Jnarnoctuka
BBICOKOBOJIBTHOTO
o0opyoBaHUs

3amayu COBpeMEHHOM nuarHocTuku. CoBpeMeHHas cucremMa
JIMarHOCTHKA. JIMarHOCTUKA dJIEKTPUYECKON U30IISAUN
o0opynosanus BH. McnbiTanue n3041uu NOBBIIEHHBIM
MIEPEMEHHBIM HAPSHKCHUEM: BBIOOD 3HAUCHHS
WCIBITATENIBHOIO HAPSKEHUS, IPOLIelypa IPOBEACHHUS
WCIIBITAaHUH, OLICHKA PE3yJIbTaTOB UCIBITAaHUI. MeTOo bl
KOHTPOJISl KauecTBa TpaHC(HOPMATOPHOTO Maca.
JlmarHocTHKa CUIIOBBIX TpaHC(HOPMATOPOB U PEAKTOPOB;
Ba)XHeHIIME GYHKINOHAIBHBIE Y3JIbl U CUCTEMBI,
ITOJJIEXKALIUE KOHTPOJIIO, METO/IBI M TEXHUYECKHUE CPEJCTBA
KOHTPOJIS 3TUX Y3JIOB U CUCTEM. XpoMmaTorpapuueckuit
aHaJIU3 PaCTBOPEHHBIX I'a30B. McnbITanus U30is1un
MOBBILIEHHBIM BBIIPSAMIIEHHBIM (TIOCTOSIHHBIM )
HanpspkeHueM. KoHTposb U30J1KU 110 CONPOTUBIIEHUIO,
0COOEHHOCTH U3MEPEHHUS B CiIydae HEOJAHOPOJHOCTHU
U30JIALUN.

17.

TennoBas 4acTh OJICKTPHUICCKUX CTaHIIUH

17.

TemnoBas yacTb
BJIEKTPUYECKUX CTAHIUN

1. DHepreTnyeckuii 6amaHc U TEMI0Basi SJKOHOMUYHOCTb
AIIEKTPOCTAHLINN DHEPropecypchl U TOILIMBHBIN OanaHc.
THIIBI 3JIEKTPOCTAaHIUI B YHEPTOCUCTEME; OIPEIEIIAIOIIAs
POJIb TEIIOBBIX AIEKTPOCTAHIIMMI B JIEKTPOIHEPTETUKE.
Texnonornueckue cxembl TOC. [{ukn PeHkrHa Kak 0CHOBa
[IMKJIOB MapOTYpOMHHBIX YCTAaHOBOK; OanaHc TerioTsl, KIT/]
IIUKJIa ¥ c11ocoOb! ero nosblmeHus. Cxemsl TOC ¢
IIPOMEKYTOUHBIX IIEPErPEBOM I1apa; PEreHEPATUBHBIN
MOJIOTPEB BOJIbl; KOMOMHUPOBAHHAs BEIpAOOTKA TEIIOBOW U
anektpuyeckoi sHeprun. O6opynosanue TOC; KOTIbI,
TypOUHBI, OJJOTPEBATENN, HACOCHL; CXEMbI BKIIIOUCHHS. 2.
KorenpHbIE yCTaHOBKH M TAPOT€HEPATOPHI
[TpyHIMNIMAIbHBIE U KOHCTPYKTUBHBIE CXEMBI KOTJIOB C
€CTECTBEHHOMN U NPUHYAUTENBHON IUPKYIISAUEH.
ITapoBoAsHOM U ra30BO3YILIHBINA TPAKT KOTIA. Busl
TOIUIMB, C)KMTA€MBIX B KOTJIAX; TOATOTOBKA TOIUIMBA K
C)KMTaHUIO; MAHEBPEHHBIE XapaKTEPUCTUKU KOTJIOB. BonHbIi
PEXHUM U KOHTPOJIb KAa4eCTBA Mapa KOTJIOB U
naporeHepaTopoB. 3. [lapoBsie 1 ra3oBble TYpOHHbI
Knaccudukanus TypboManivii ¥ uX NpUMEHEHNE B
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sHepreTHke. [IpeoOpa3zoBaHue sHEPrun B CTYIIEHU TYpPOUH.
KoHCTpYyKTUBHBIE 0COOEHHOCTH MHOTOCTYIIEHYATHIX
napoBbIX TypOuH. [lepemeHHbIe pexrMbl pabOThl TYpOUH.

18.

ACHY u ynpaBieHue pexxuMmamMmu padoThl ceTei

18.

ACY u ynpaBieHue
pexxumMamMu paboThI ceTei

ABTOMaTH3WPOBAHHBIE CUCTEMBI TUCIIETUYEPCKOTO
ynpasieaus (ACAY) 33C. OcuoBusbie 3a1aun. CTpyKkTypa
ACHY. Uadopmanus, HeoOxoaumas s yrpasienus D9C.
[Tpeumymectsa npu cozganuu eauHot 993C (EDC) Poceun.
Nudopmanus B AC1Y. 3mepenune u KoaupoBaHHE
uH(popmanuu. Kanans! csa3u. Ilepenaua auckpernoit
uHpopmanuu. Moaynsmus curnana. MHOrokaHalbHbIE
KOJIOUMITYJIbCHBIE YCTpOIiCTBa Tenemexanuku. [lonstue
pexxuma D9C. Tlonarue 06 ontumanbHOCTH peskumMoB DIC.
Kpurepun ontumanbHocTu. OrpaHrueHus, HaKJI1abIBa€Mble
Ha pU3NYECKUE MapaMeTPhI U YCIOBUS paOOTHI OCHOBHOTO
obopynoBanus. LleneBbie GyHKIIMN U OTpaHUYCHUS TIPU
pacuere ONTUMAaIbHBIX peKUMOB padoTsl DIC. Busl
1aHupoBaHus pexumoB DIC. XapakTepuUCTUKU rpapuKoB
Harpy3ku. [IpornozupoBanue cyroqHoro rpauka Harpy3KH.
MeTo/ 161 TPOTHO3UPOBAHUS CYTOYHOTO rpadrKa HArpy3KHu.
HcTtounuku peaktuBHOM MomHocTH B DOC. [Tonstue 06
ONTUMAJILHOM PaclpeesICHNN PEaKTUBHON HAarpy3KH MEXIy
MCTOYHUKAaMU peakTUBHON MolHoCTU. [loHsTre 00
HKOHOMMUECKH 11€J1eCO00pa3HOI KOMIIEHCAIIMN PEaKTUBHOM
MOIIHOCTH B paclpeAenuTeNbHbIX ceTaX. OnTuMaibHOe
pasmeleHre 6atapeil KOHJIEHCATOPOB B
pacnpeeNuTeNbHbIX CETAX C YUeTOM N3MEHEHHUS
HaNPsSDKEHUS.

19.

Peneitnas 3ammTa 1 aBToOMaTH3aIAsA SJICKTPOIHEPTCTUUCCKUX CUCTCM

19.

Peneitnas 3amura u
aBTOMAaTH3aIUsI
AJIEKTPOIHEPrETUUECKUX
CHCTEM

HazHaueHue 1 BUJIbl aBTOMaTHKN YHEPTOCUCTEM.
Hasnauenwue pesneitHoil 3a1uThl, TpeOOBaHMS,
IIPEIbABISAEMBIE K YCTPOMCTBAM PEJIEHHON 3aILUTHI.
OcHoBHBIE BUbI TOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI 37IEMEHTOB YHEPTOCUCTEMBI, Ha KOTOPbIE TOJKHBI
pearupoBaTh YCTPOMCTBA PEJICHOM 3aUThl. BUabI
KOPOTKHX 3aMblKaHUil. BekTOpHBIE AMarpaMMbl TOKOB U
HaNpsDKEHUH Npu TpexdasHbIX, ABYX(Pa3HbIX, OMHO(A3HBIX U
IBYX(a3HbIX KOPOTKUX 3aMbIKAaHUN Ha 3€MJTIO B CETH C
3a3eMJICHHOM HeUTpanpo. BekropHas nuarpamma
0J1HO()Aa3HOT 0 3aMBIKAHUS Ha 3€MJIIO B CETH C
M30JIMPOBaHHON HeWTpanblo. Kakne n3MeHeHus: napameTpoB
peKMMa IPU BOSHUKHOBEHUH KOPOTKUX 3aMbIKaHUI MOTYT
OBITh MCNOJIb30BaHbI JJ11 IOCTPOCHHUS PEJICHHOM 3allIUTHI.
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BekTopHble AuarpaMMbl TOKOB ITPH KOPOTKOM 3aMbIKaHUU 32
TpaHc(hopMaTopoM CO CXeMOi coeTMHEeHHS 00MOTOK
TpEyroJIbHUK/3Be3a-1 1. MakcuMasbHas TOKOBas 3allluTa.
Omnpenenenue nmapamMeTpoB cpabaTbIBaHUS U OIEHKA
YyBCTBUTEIHHOCTH 3alUTHl. BapuaHThl cxem
M3MEPUTENILHOTO OpraHa 3aluThl. MakcuMallbHas TOKOBast
3alUTa ¢ KOMOMHUPOBAHHBIM ITyCKOM IO HAIPSHKEHUIO.
ToxoBas orceuka. TokoBas 3amura Co CTyIIEHYaTOU
XapaKTePUCTUKON BBIACPKKU BPEMEHHU. 3aluTa OT
3aMbIKAHUH Ha 3€MJIIO B CETH C U30JIUPOBAHHON HEUTPAJIBIO.
TokoBast HallpaBJICHHAs 3allUTa JIUHUHN SJIEKTPOIIEpPEIaun C
JIBYXCTOPOHHHUM NuTaHueM. 90°-ast cxema BKIIOUEHHUS pelie
HaIpaBlieHUs1 MOITHOCTU. TOKOBasi HampaBlieHHAs 3alIUTa CO
CTYNEHYATON XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHH.
ToxoBas 3amuTa HyJI€BOM mocieaoBareabHocTU. TokoBas
3amuTa 00paTHOM MOCIEI0BATEILHOCTH. 3a0UHas 3alIUTa
TuHUH nekTponepenaun. [Ipunuun neiicTBus, mapaMeTpsl
cpabartpiBanus. [IpononsHas muddepeHnanpHas TOKOBas
3aluTa, IPUHIIMI JeHCTBUS, MapaMeTphl cpabaThIBaHUS.
[TpononpHas guddepeHuanbHas TOKOBas 3alUTa JTHHAH.
Huddepennmanbao-ha3Has 3amura TuHuM. [lonmepeynas
nuddepeHnranbHas TOKOBast 3auTa, MPUHIINI IeHCTBUS,
cpabateiBanus. [lonepeunas nuddepennnanbaas TokoBast
HallpaBJIeHa 3alUTa NapaJlyIeIbHbIX JIMHUI.
ABTOMaTuyeckoe moBTopHoe BrimoueHue (AIIB).
Haznauenue AIIB, TpeOoBanus, npeabssisembie K AIIB.
Bo3MoHOCTH yCKOpeHHs AeWCTBUS 3aIUThI IPU HATTMYUU
AIIB. [ToBpexxaeHus: 1 HeHOpMaJIbHbIE PEKUMBI paOOTHI
TpaHcpopmaropa. TpeOoBaHUs, peAbABIsSEMbIE K pesIeiHON
3amute Tpanchopmaropa. OCHOBHBIE U PE3EPBHBIE 3aIUTHI
TpaHchopmaropa.

20. | Tlorepu u sHEprOCOEpEIKEHUE
20. | [Torepu n XapakTepucTuka npo0ieMbl CHUKEHUS IOTEPh
1. | sHeprocOepexenue AIIEKTPOIHEPTUN AKTYAJIbHOCTD 337[a4ll CHUKEHUS TIOTEPh

AJIEKTPOIHEPIUH. 3HAYEHUS ITOTEPH DJIEKTPOIHEPTUU B
sHeprocucremMax P®. OCHOBHBIE MMOHATHUSA U ONIPEIEICHHUS.
VYKpynHeHHas CTpyKTypa (aKTUYECKUX MOTepPh
aneKTpodHepruu. HebGamaHchl 271eKTpOIHEPTrUH HA 0OBEKTaX.
Hopmuposanue noreps smektposneprun. CTpykTypa IoTepb
MOILIHOCTHU U 3JIEKTPOIHEPIUH B DJIEMEHTAX
ANEKTPOIHEPIETUUECKUX CHCTEM U CHCTEM
aneKTpocHaOxeHus. [letanbHas CTPYKTypa OTYETHBIX

IMOTEPh. HOTepI/I MOIIMHOCTHU B BO3AYIIHBIX U KaOEeNbHBIX JIN-




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

HUAX Pa3jINYHbIX KJIaccoB HampsbkeHus. [lorepu MomHoCcTH
B CHJIOBBIX TpaHcopmaropax. [Torepu B 7on0IHUTEIBHOM
o0opynoBanuu nojctaniuii. Pacxon sanexkrposnepruu Ha
coOCTBEHHBIE HYK/bl IToAcTaHLUMi. Cuctema yuera
anekTposneprun. Kommepueckue norepu. TpaH3uTHbie
notepu. MakTopsl, BIUAIOIINE HA OTACIbHBIE
COCTaBJISIIOLIME OTEPb. MeTO/Abl OLIEHKU U aHAIN3a MOTEPh
AJIEKTPO3HEPTUU. XapaKTEPUCTHKA METOJOB U AITOPUTMOB
pacyera norepp 3JIEKTposHepruu. Pacuer ycinoBHO-
MOCTOSIHHBIX MOTEPbh MOIIHOCTH U 3JIEKTPOIHEPTHH B
000pyI0BaHUU AIIEKTPUYECKHUX ceTeil. PacueT Harpy304HbIX
MIOTEPh MOIIHOCTHU U 3JIEKTPOIHEPTUU B DJIEMEHTAX
AIIEKTPUYECKUX ceTeil. XapaKTEepUCTUKH rpauKoB
Harpy3ku. MaTerpupyromue MHOKHUTENHU. PacyeT morepp
AIIEKTPOIHEPTUHU MO rpaduKy HArpy3ku. MeTo b
OIpe/ieNIEHUs] Harpy304YHBIX MOTEPh: METOA HaUOOJBIINX
Harpy3oK, METOJ] CPEIHUX HArpy30K, METOJ CPEJHUX CYTOK,
METO/]] IO3JIEMEHTHBIX PacueToB. AHAIN3 TEXHUYECKUX
notepb. COBpeMEHHBIE IPOrPAMMHBIE KOMILJIEKCHI 11O
pacuery noteps: TpeOoBaHHS K MPOrpaMMHBIM KOMILIEKCAM,
HCIIOJIB3YEMBIM JIJISl PACUETOB MOTEPH. IX BO3MOXKHOCTHU U
xapakrepuctuku. MHpopmanmontas 06ecrneueHHOCTh
pacueToB. [locToBEpHOCTH OLIeHKH 1TOoTeps. Ipencrasnenue
PE3yJIbTaTOB OLEHKU MOTEPh. MepOonpusTUS MO CHIKEHUIO
MIOTEPH JIEKTPOIHEPIUU U OLIEHKA X YKOHOMHUYECKOM

3¢ PeKTUBHOCTH B COBpEMEHHBIX ycioBusx. Kimaccudukarms
MEPOIPUITHH 110 CHUKEHUIO IOTEPH DJIEKTPOIHEPTUH.
[TpoGieMbl BHEIPEHMSI MEPOTIPUSATUI IO COKPALLIEHUIO
MIOTEPH DJIEKTPOIHEPTUU B COBPEMEHHBIX YCIOBHSX.
CoBpeMeHHbIE KPUTEPUU OLIEHKH SKOHOMHYECKOM

3P PEKTUBHOCTH MTPOEKTOB: YMCTHIA AUCKOHTUPOBAHHBIN
JI0X0J1, BHYTPEHHSSI HOpMa JI0XOAHOCTH, UHTErpaibHbIN
CPOK OKYIIAa€MOCTH, TUCKOHTUPOBAaHHBIE 3aTPATHI.
Konkypupyromue s dextsr OnpeneneHne onTuMaibHbIX
3HAYEHUI MapaMEeTPOB IEKTPUUECKUX CETEH MPHU
poeKTHpoBaHUU. Bb1OOp cedenuii mpoBoOB U Kl Kabenei
1 HOMUHAJIBHOTO HAMPSHKEHUS 110 YCIIOBUSM
HKOHOMUYECKOM 11€71eCO00Pa3HOCTH NP MPOESKTUPOBAHUU
(cM. Kypc DJIEKTpUUECKHE CETH IEKTPOIUTAIOLUINX CUCTEM).
OpranuzanvoHHbIe MEPONPUITHS [0 CHUKEHUIO TIOTEPh
ANEKTpO3HEPruU. ONTUMH3ALUS PEKUMOB 110 HANPSIKEHHUIO
W peaKTUBHOU MOITHOCTUA. ONITUMH3AIUS YPOBHS pabodero
HanpspkeHus [oHsITHE eCTECTBEHHOIO M 3KOHOMUYECKOI O




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

pacupeneneHns MOITHOCTEN B 3aMKHYTBIX CETSIX.
Pa3mMbikaHr€ 3aMKHYTBIX CETEM B ONTUMAJIBHBIX TOYKAX
OnTumu3zanus peKuMoB paboThl TpaHCPOPMATOPOB Ha
NOJCTaHLUSAX. BripaBHUBaHUE 3arpy3KH (pa3 JTMHUMA.
IToBbIlIEHNE YPOBHS HKCILTyaTallMU CETH. TeXHUUYecKkue
MEPOIPUATHS 11O CHUKEHHIO ITOTEPD AIEKTPOIHEPTUU.
KomneHncanus peakTHBHOI MOITHOCTH. BpIOOp HCTOYHMKOB
peakTUBHOM MOIIHOCTH. CHUXKEHUE HEOHOPOIHOCTH
3aMKHYTBIX ceTeil. [IpogosibHast eMKOCTHAsE KOMIIEHCALIMS
WHIYKTUBHOT'O COMPOTHUBIIEHUS JIMHUM 3JIEKTPONIEPEAAUH.
PerynupoBaHue NOTOKOB MOIIHOCTH B 3AMKHYTBIX CETSX.
Meponpusatus 1o peKOHCTPYKIIMHU CETH. 3aMeHa
CYIIECTBYIOIIUX MPOBOJIOB JIMHUN U TpaHCHOPMATOPOB
noactaniuii. CTpOUTETHCTBO HOBBIX JTUHUHN U
TpaHCPOPMATOPHBIX MOACTAHLIUN. YBEIUYCHHUE
HOMHHAQJIBHOTO HANPSHKEHUS CETH.

AHHOTanuy pabouux nporpamMm JUCLUIUIMH (MOyJIeil) peicTaBiIeHbl B IpHiIokeHuu b.

4. IPAKTUYECKASA ITIOAI'OTOBKA

Wudopmanus o0 MNpakTHUYECKOW TOATOTOBKE B  CTPYKTYpe JONOJHHUTEIbHOM
o0pa30BaTeNbHOM MpOorpaMMsbl MpeACTaBlIeHa B IpUiokeHue B.

B pamkax yweOHOro TIulaHa JOIOJIHUTENBHONM OOpa30BaTEIbHOW  MPOrPaMMBbI
UCTOJB3YIOTCS TPaJUIMOHHbIE OO0pa3oBaTeNbHbIE TEXHOJOTHMHM, a TakXe HWHTEPAKTUBHBIC
TEXHOJIOTUH, TPEJCTABICHHBIE B TA0M. 5.

Tabnuua 5
XapakTepucTHKa 00pa3oBaTeIbHON TEXHOJIOTUU
HanmenoBanue Kpartkas xapakrepucTuka

PacuerHoe 3ananne | BeITONIHEHNE pacyETHBIX 3a1aHMM 110 TEMAaTUKE COOTBETCTBYIOIIETO
npeamera

Pemrenne 3amau Pemenne npoduibHBIX 337a4 IO TEMAaTHKE COOTBETCTBYIOIIETO
npeamera

Juckyccus Jluckyccus Mo TeMaTUKaM JUCIHUILIMH IporpaMMbl TpodhecCuoHaIbHOMN
IIEPENOATrOTOBKHU

PacuetHo- Kypcogas paboTa mo mpoeKTUpOBaHUIO TJIABHON CXEMBI AJIEKTPUIECKUX

rpaduydeckas paboTa | COeMHEHUH 3IEKTPOCTAHIIMU (TIOACTAHIIMN) UCXO/S U3 3a/laHHBIX
YCJIOBHH M PEKUMOB PaOOTHI




5. OHEHOYHBIE U METOAUYECKHUE MATEPHUAJIBI 1JIs1 KOHTPOJIA
OCBOEHMS PE3YJIBTATOB OBYUYEHUS

5.1. Tekyuuii KOHTPOJIb

Texkymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XapPAKTEPUCTUKAMHU KOHTPOJBHBIX
3agaHuii ¥ npenactasieH B Tabnuie 1 npunoxxenus I

5.2. [IpomeskyTOUYHAS aTTeCTALMS

[TpomesxyTouHas aTTecTanus 1o MporpaMme MpoBOAMUTCS B (hopMe 3adera, IK3aMeHa UK
OTYeTa O CTAXKUPOBKE B COOTBETCTBHHM C YYE€OHBIM IUIAaHOM. XapaKTepUCTHKA 3aJaHuil
npencrasiena B Tabnuue 2 npunoxxenus I

5.3. Urorosasi arrecranus
HTorosas aTTecTanus 1o nporpamme mpoBOAUTCS B (OPME UMO2080t ammecmayuoHHOU
pabomul. XapaKTEepUCTHKA 3a/IaHuK npeacTaBieHa Tabmume 3 npunmokerus .

5.4. HezaBucHMBIHi KOHTPOJIb Ka4ecTBa 00y4eHH sl
[lopsimox  He3aBUCMMOM  OLIEHKM KadecTBa JONOJHUTENBbHOM  00pa3oBaTelbHOM
[IPOrpaMMblI NPEACTaBIIEH B IPUIOKeHUU [

6. OPTAHUBAILNMOHHO-IIEJAT'OI'HYECKHE YCJIOBHUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YuyeOHo-MeToqMYecKoe U MHGOPMALMOHHOE o0ecnieYeHue

a) mutepatypa HTb MOU:

1. Aspyuxuii, B. A. UcneitarensHble U 31€KTpo(U3NUECKHE YCTAaHOBKH. TeXHHKa
HKCIEpUMEHTa : yueOHOoe mocoOue no crenuanbHocTH "TexHuKa BRICOKUX HampspkeHuil" / B. A.
Aspyukuii, 1. I1. Kyxekun, E. H. Uepnos ; pen. U. I1. Kyxekun ; Mock. anepr. un-t (MOU) . —
Mocksa : MOU, 1983 . — 261 c.;

2. ABromaru3anus AMCIETYEPCKOro yHpaBieHUs B ajiekTposHepretuke / Pen. 1O. H.
Pynenko, B. A. Cemenos . — M. : U3a-s0o MDU, 2000 . — 648 c. - ISBN 5-7046-0528-1 : 120.00

3. ABTOMAaTH3aIUs NEKTPOIHEPIETUUECKUX CHCTEM : YuyeOHoe mocoOue Ajis BY30B IO
CHEIHaIbHOCTH "ABTOMaTHYECKOE yrpaBiieHHe AIIEKTPOIHEPTETUUECKUMU
cucremamu","dnerposHepreruueckue cuctemsl u cetu" / O. Il. Anekcees, u ap. ; Pen. B. IL
Mopo3skuH . — M. : DHeproatomuzaar, 1994 . — 448 c. - ISBN 5-283-01105-4 : 6000.00 .;

4. ABTOMAaTHKa 3JIEKTPOIHEPIeTUUYECKUX CHCTEM : YuebHoe mocoOue s BY30B IO
CHeNUaIbHOCTH "ABTOMATH3AIMS MPOU3BOJCTBA U pacmpeneneHus aekrpodnepruu’ / Pen. B.
JI. Ko3uc, H. 1. OBuapenko . — M. : Dueprousaar, 1981 . —480 c.;

5. basyrkun, B. B. TexHuka BbICOKHX HampspkeHud: M30iuus M nepeHanpspkeHHs B
JIEKTPUUECKUX CHUCTEMaX : YUeOHMK JUIsS JIEKTPOIHEPreTUUECKUX CIelHaabHOCTeH By30B / B.



B. basyrkun, B. II. Jlapuonos, 1O. C. Iluntans . — 3-e usn., mepepad. u gon . — M. :
DHeproaromusaart, 1986 . — 464 c.;

6. becnanos, B. fI. DnexTpuueckue MamMHbI | YYEOHMK JJI1 BY30B IO HAlpPaBICHUIO
"OnekTposHepreruka u anekrporexuuka" / B. . becmamos, H. ®. Kotemenenm . — 4-e
u3a. nepepad. u gom . — M. : Akagemwms, 2013 . — 320 c. — (Bwicmee mpodeccronanbHoe
obOpasoBanue . bakanaspuar) . - ISBN 978-5-7695-8497-8 .;

7. Benukos, B. A. IlepexojHble 3JIEKTPOMEXAHUYECKHE IPOLIECCHl B 3JIEKTPUUECKUX
CUCTEeMaXx : y4eOHHK JJIsl DJIEKTPOIHEPIeTUYECKUX clieuanbHocTell By30B / B. A. Benukos . — 2-
e u3J., nepepad. u gom . — M. : Beicas mkona, 1970 . — 472 c.;

8. Bonbaek, A. M. Dnexktpuueckue mamuHbl. BBeneHre B 3JeKTpoMexaHUKy. MamimHbl
MOCTOSIHHOTO TOKa M TpaHchopMmaropbl : Yy4eOHHUK Ui BY30B [0  HANpPaBJICHHUIO
"DJIEKTPOTEXHUKA, ICKTPOMEXaHHUKAa U JIEKTpoTexHoyoruu" u "DnekrpodHepretuka" / A. .
Bonbaek, B. B. ITonos . — CII6. : TTutep, 2007 . — 320 c. — (YueOnuk ais By30B) . - ISBN 5-469-
01380-4 .;

9. TI'epacumoBa, JI. C. OOMOTKH ¥ H30JALUS CHUIOBBIX MACISHBIX TpaHc(hopMaTopoB
(Texnomorus u opranuzauus npousBojactsa) / JI. C. I'epacumona, A. WM. Maiioperr . — M. :
Oueprus, 1969 . — 360 c. — (Tpanchopmaropsi ; Bein.19) .;

10. I'epacumoga, JI. C. Texnonorusi u 0o60opyaoBaHIE MTPOU3BOJCTBA TPAHCHOPMATOPOB :
yaeOHoe ocooue s Texuukymos / JI. C. I'epacumona, U. A. Jlelinera . — Mocksa : DHeprus,
1972 .- 264 c.;

11. HWpenpumk, B. W. DiekTpuueckue CUCTEMbI W CETH : Y4YeOHUK IS
ANEKTPOIHEPreTUYeCcKuX crenuansuocreii / B. WM. Unenpuuk . — 2-e u3z., crep., nepened. ¢ 3.
1989 r.— M. : Anbsac, 2009 . — 592 c. - ISBN 978-5-903034-76-5 .,

12. Ko3zunoBa, M. A. KopoTkue 3aMbIKaHUs B 3JEKTPOYCTAaHOBKAaX MEPEMEHHOIO TOKa
HarnpsbkeHrueM cBbitie 1 kB : yuebnoe mocodue no nucuurminae "Toku KOpOTKOTO 3aMbIKaHUs"
no HampasneHuto 13.03.02 "OnekrposHepreruka u anekrporexHuka"” / M. A. Kosunosa, Har.
uccnen. ya-t "MON" (HUY"MDU") . — M. : U31-B0 MOU, 2019 . — 144 c. - ISBN 978-5-7046-
2156-0 .
http://elib.mpei.ru/elib/view.php?id=10708;

13. KopoTkue 3aMbIKaHUsI U HECUMMETPUYHBIE PEXHUMBI JEKTPOYCTAHOBOK : yueOHOe
nocoOue i BY30B MO CHCHMHAIBHOCTAM "DIEKTpUYECKHE CTaHIHH', "DIeKTpocHaOxeHue"
HanpasieHus "Onexktposnepreruka” / W. I1. Kproukos, B. A. Crapmunos, 1O. I1. I'yces, M. B.
[Muparopos . — M. : U3mparensckuit jom MOU, 2008 . — 472 c. - ISBN 978-5-383-00257-5 .;

14. JIunmureitn, P. A. TpancdopmaTtoproe macno / P. A. Jlunmreiin, M. U. IllaxHoBHY .
— 3-e m3., mepepad. u jon . — Mocksa : DHeproatommu3aar, 1983 . —296 c.;

15. JloktnoHos, C. B. DnekrposHeprernyeckue cucreMbl. KoHcnekT jekmuii : yuebHoe
nmocobue mo Kypcy "DIEKTPOIHEPreTUYECKUe CHCTeMBI" 10 Tpopuiaro "DIeKTpuyecKue
cTaHuuu" HampasieHus "DiekTposHepreruka u snekrporexHuka' / C. B. Jloktuonos, C. B.
lymexenko, Har. ncenen. yu-t "MBOU" . — M. : U3n-Bo MBOU, 2013 . — 148 c. - ISBN 978-5-
7046-1430-2 .
http://elib.mpei.ru/elib/view.php?id=5704;

16. Meroanuecknue ykaszaHus IO KypcOBOMY INpoOeKTy "PailoHHas ajeKTpuyeckas CeTb
AJIEKTpOdHEpreTudeckoit cuctemel”" / A. A. I'maszynoB, Mock. sHepr. ua-T (MOWN), u mp. — 1993 .
—-39¢c.,;

17. Metoasl pacueTa YCTAaHOBHMBIIMXCS PEKUMOB DJIEKTPHUYECKHX ceTeil : ydeOHoe
nocobrue 1O HampaBleHUIO "DIEKTpO’HEpreTMKa W  IJEKTPOTEXHUKA" 1O  Kypcam



"OnexTposnepreruyeckue cucreMsl” u "Jlanpuue snexrponepenaun CBH" / O. B. [lnuuna, C. B.
Jloktnonos, A. H. Illapos, C. B. lynexenko, Har. uccnen. ya-tr "MOU" (HUY"MDBHU") . — M.
: U3n-Bo MOU, 2019 . — 108 c. - ISBN 978-5-7046-2140-9 .
http://elib.mpei.ru/elib/view.php?id=10710;

18. OBuapenko, H. 1. ABTomaTnka sHEprocucTeM : y4eOHHK JIJIsi BY30B 110 HAIPABICHUIO
"Onexrposnepreruka”’ / H. Y. Ouapenko ; Pen. A. ®@. [IpsaxoB . — 3-e¢ uza., uctp . — M. :
Uz narensckuit njom MDOU, 2009 . — 476 c. - ISBN 978-5-383-00354-1 .
http://elib.mpei.ru/elib/view.php?id=5283;

19. OcHOBBI COBpEMEHHOW PHEPTETUKH : B 2 T. : YUYEOHHUK JJIS BY30B IO HAIpaBICHUSIM
"Tenmosnepreruka", "DnekTposHepreruka’, "DHepromammHoctpoerue" / O6mi. pen. E. B.
AwmerucroB . — 5-e¢ m3a., crep . — M. : Usnarensckuit nom MOU, 2010 . - ISBN 978-5-383-
00501-9 .;

20. IIpaBuna ycTpoiicTBa JIEKTPOYCTAaHOBOK . — /- u3a . — M. : Omera-JI, 2006 . — 268 c.
— (be3omacHocTs 1 oxpana Tpyna) . - ISBN 5-365-00299-7 ;

21. IIpou3BOACTBO, CBOMCTBA M NPUMEHEHHUE 3JIEKTPOU3OJSLUOHHBIX LEUIIOI03HBIX
oymar u kaptonoB / K. B. bpeiiteiit, u ap. ; oom. pen. FO. B. Kopuukwuii . — 2-e uza., nepepad.
u jom . — Mocksa : Dueprus, 1970 . — 336 c.;

22. PacueT KOpOTKHUX 3aMbIKaHUI U BBIOOp 3JIEKTPOOOOPYAOBaHUS : ydeOHOE mocodue
JUIS. By30B [0 CHIEUAIBHOCTAM "DJeKTpuuecKkrue cTanuuu", "DIeKTPOIHEPreTUUECKUE CUCTEMBI
u ceru", "DnekTpocHabxkenue", "PeneifHas 3amuTa U aBTOMAaTHU3AIMS AJIEKTPOIHEPTETUUECKUX
cucreM" Hanpasienus "Dnexrposnepreruxa" / U. I1. Kproukos, u np. — M. : AKAJAEMUS, 2005
.—416 c. — (Boicmee nmpodeccuonaibHoe oopazopanue) . - ISBN 5-7695-1998-3 .;

23. CnpaBOYHUK IO MPOEKTUPOBAHMIO ekTpuueckux cereit / W. I'. Kapanersn, [u np.] ;
pen. J. JI. ®aitbucoBuy . — 4-¢ uzm., nepepad. u gon . — M. : DHAC, 2017 . — 376 c. - ISBN 978-
5-4248-0049-8

24. TexHOIOTUS M MeXaHM3alMs NPOMU3BOJCTBA OOMOTOK M M3OJSALUH CHIIOBBIX
tpancpopmartopoB / JI. C. I'epacumoBa, m ap. — M. : Dueprus, 1979 . — 336 c. —
(Tpanchopmatopsr ; Beim. 35) .;

25. ®enoceeB, A. M. Penelinas 3ammuTa 3JIEKTPOIHEPIETHUECKUX CHUCTeM: Peneiinas
3amuTa cered : YyeOHOoe mocoOuWe I BY30B IO CIEUUATbHOCTH "ABTOMaTH3aIUs
MIPOM3BOJICTBA M pacmpeneneHus anekrposHeprun” / A. M. @enoceeB, M. A. denocees . — 2-¢
u3.,nepepad. u gom . — M. : DHeproaromuzaat, 1984 . — 520 c.;

26. UepHnoOpoBos, H. B. Peneilinas 3amura 3HepreTH4eckux cUCTeM : Y4yeOHoe rmocodue
JUIsl PHEPTEeTUUECKUX CHEeMaIbHOCTEH CpeHUX NMpodeccHoHaIbHBIX YueOHbIX 3aBenenuit / H. B.
YeproOpoBos, B. A. CemeHnoB . — M. : Dreproaromusaar, 1998 . — 800 c. - ISBN 5-283-01003-7
: 70.00 .;

27. llIBenos, I'. B. DxoHOMHUYECKHE PEKUMBI DJIEKTPHUUECKUX CETel : ydeOHoe mocodue
o KypcaMm "OJIEKTPUYECKHE CETH JJIEKTPONUTAIOMMX cucTeM" U "DIEKTPOIHEPreTUYECKUe
cUCTeMbI M ceTu" mo HampasiieHuto "Onektposnepreruka" / I'. B. llIseno, Mock. sHepr. HH-T
(MBU TY) . — M. : U3natensckuii jom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 ;

28. Ilynexkenko, C. B. AJropur™Mbl aBTOMAaTU3HPOBAaHHBIX PAaCYETOB CHUCTEM
aJIeKTpOCHAOXKeHHUs : ydeOHoe 1mocodue 1o Kypey "AJIropuTMbl aBTOMAaTH3UPOBAHHBIX PAacueTOB
CUCTEM dJIeKTpocHabkeHus" mo Hamnpasienuro "Dnexktpodnepretuka” / C. B. ynexenko, Harr.
uccnen. yu-t "MOUN" . — M. : U3n-8o MOMU, 2015 . — 124 c. - ISBN 978-5-7046-1677-1 .
http://elib.mpei.ru/elib/view.php?id=7693,;



29. DnekTpo(hr3nYecKre OCHOBBI TEXHUKU BBICOKMX HANPSKCHUU : y4eOHUK Ui BY30B
o HampasjieHuto "DnektposHepreruka” / M. M. boptauk, [u ap.], Hau. uccnen. yu-t "MON"
(H1Y"MBUN") ; obm. pen. . I1. Bepemarus . — 3-¢ u3z., nepepad. u gon . — M. : U3a-sBo MDU,
2018 . — 732 c. - IlobGemurens Bcepoccuiickoro KOHKypca PYKOIHCEH ydeOHOHM, HaydHO-
TEXHUYECKOH M CIIPaBOYHOM JuTeparypsl mmo sHepretuke 2017 roxa . - ISBN 978-5-7046-1938-3

http://elib.mpei.ru/elib/view.php?id:10742.

6) mureparypa ObC u B/I;

1. bomorosa B.B. , Porames H.JI. , 3yOkoBa A.I. - "DkoHOMHKA SHEpPreTHKHU",
WzparensctBo: "U3narensckuit njom MOU", Mocksa, 2011 - (320 c.)
http://e.lanbook.com/books/element.php?pll_id=72321;

2. B. A. SmkoB, M. 0. Cubuxun, 0. JI. Cubukun- "DiuekTpocHaOXeHUE
MPOMBILUIEHHBIX MNpeanpusiTHii u ycraHoBok", M3natensctBo: "lupekr-Menua", Mocksa,
bepnun, 2014 - (337 c.)
https://biblioclub.ru/index.php?page=book&id=429427;

3. T'epacumoBa B.T'.- "Dnekrporexnuueckuii cnpaBounuk: B 4 1. T. 3. IIpousBoactso,
repeaayda u pacupenenaeHue anekrpuueckoit sneprun', U3garenscro: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

4. XKyxos B.B.- "DnekTpuueckas 4YacTb O3JCKTPOCTAHIMM C Ta30TypOMHHBIMU U
napora3oBbsIMu yctaHoBkamu'", M3narenscro: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

5. KongparbeBa O.E.- "OcHOBbl OXpaHbl Tpyla U TEXHUKH O€30MACHOCTH B
anekTpoycraHoBkax'", M3narenscTBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012659.html;

6. Jlomakun b.B.- "TemnoduxanuoHHble NHapoBble TYpOMHBI U TypOOYCTaHOBKH',
WsparenscrBo: "MODU", Mocksa, 2020
https://www.studentlibrary.ru/book/ISBN9785383014165.html;

7. Monoatok B.B.- "Onekrposnepreruka Poccun nocne nposenenus peopM U OCHOBBI
pBIHKa 3ekTposHeprun", M3narensctBo: "MOUN", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012741.html;

8. HaceipoB P.P.- "Vnpasnenue kauectBoM 3nektposneprun, M3parenscrso: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

9. Iloramo JI. A.- "Teopernueckue OCHOBBI DJIEKTPOTEXHUKH: KpaTKuWi Kypc',
NznarensctBo: "Jlans", Cankt-Ilerepoypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

10. Cauenko O.B.- "[loTepu 371eKTpO3HEPTHH MPU €€ TPAHCIOPTE MO ANEKTPUUECKUM
CETSIM: pacyeT, aHaJlu3, HOpMUpOBaHUeE U cHkeHue", M3narensctBo: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383012185.html;

11. C. A. CBupkoB- "OcHOBHbIE NPOOIEMBI T'PaXJAaHCKO-IPABOBOTO PErYyJIHPOBAHUS
ob6opora sueprun", M3znarensctBo: "Cratyt", Mocksa, 2013 - (479 c.)
https://biblioclub.ru/index.php?page=book&id=449272;

12. CoxomnoBa M.B.- "Onekrpodusnueckine OCHOBBI TEXHUKH BBICOKMX HaINpshKEHUN',
UsznarenscrBo: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;



13. Tummn C.I'.- "TernsoBbsle U aTOMHBIE 3JeKTpuueckue craHuuu", M3marenbcTBo:
"M3BH", Mocksa, 2020
https://www.studentlibrary.ru/book/ISBN9785383014196.html;

14. IIeemoB [I'.B.- '"l'opoiackue pacnpeneauTesibHble JJIEKTPUYECKUE CeTH",
WznarenscrBo: "MOUH", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011034.html;

15. IlIBenoB I'. B., Cunauesa O. B., CaBuenko O. B.- "Tlorepu 3:1eKTposHEpruu 1npu ee
TPAHCIOPTE MO OJJIGKTPUYECKHUM CETSIM: pacyeT, aHaiu3, HOPMHUPOBAHUWE U CHIKEHue'",
WzparensctBo: "U3narensckuit njom MOU", Mocksa, 2013 - (424 c.)
http://e.lanbook.com/books/element.php?pll_id=72266;

16. IlBemoB I'.B.- "DnekTpocHaOkeHHUE TOPOJOB: 3JIEKTPONOTPEOICHHUE, pacUeTHBIE
Harpysku, pacupeaenurensusie cetu', MU3aarenscro: "MDU", Mocksa, 2012 - (268 c.)

https://www.studentlibrary.ru/book/ISBN9785383007433.html.

B) ucnoiab3zyembie IbC:

He npedycmompeno

6.2. KagpoBoe o0ecnieuenue

Jist  peanu3anuu  JOTNOJHUTENBHOM 00pa30BaTeIbHON MPOrpamMMbl  MPUBJICKAIOTCS
MpernojaBaTesid U3 4Yuclia MTaTHBIX Hay4yHo-megarorunyeckux pabotnukos ®I'bBOY BO «HUY
«MBOW» wu 1numma, mupeacraBuTeNu paborojareneid wiaMm  o0beIMHEHHMHA pabdOoTOIATENeH.
Nudopmanusi 0 KaapoBOM OOCCIEYCHHH JIOTOJHUTEIBLHONH 00pa30BaTEIbHON IMPOTrpaMMBbI
IIpeACTaBIIeHA B IPHIOKeHUH /1.

CBenmeHuss O  PYKOBOAWUTEJNE  JOMOJHUTEIBHOW  0Opa3oBATENbHOM  MPOrPaMMBI
MpEJICTaBICHBI B IpHiiokeHue E.

6.3. ®unancoBoe odecnevyeHmne

[Inan pacxomoB W pacyer OOOCHOBaHMSI CTOMMOCTH IO  JOIMOJIHUTEIbHON
o0pa3oBaTeNpHON IpOorpaMMe MpecTaBieHbl B mpuioxenne XK.

duHaHCUPOBaHHUE MPOrPaMMBbl OCYIIECTBIISIETCA 3a CUET JIMYHBIX CPEJICTB CIIylIaTesel
WIM 3aKa34YMKOB, MO HANpaBJIEHUIO KOTOPBIX IMPOBOAUTCS oOyueHHe. B kauecTBe 3aka3unka
MOTYT BBICTyHaTh paboToiaTenu, yHUBEpcUTETHl (B ToMm uuciae MOU), rocymapcTBeHHbIE
CTPYKTYPBI U IPOUME YUaCTHUKH 00pa30BaTeIbHOTO PHIHKA.

6.4. MatepuajibHO-TEXHHYECKOE o0ecredeHue

MarepruanbHO-TEXHHUECKUE YCIIOBHS pPEaM3aliy JOTOJHUTEIBHOW 00pa30BaTeIbHOMI
MporpaMMeI ipeacTaBieHsl B [Ipunoxennn 3.

Kanennapusiii rpaguk yueOHOTO Tpoliecca pa3pabaThIBaeTCs ¢ y4eTOM TpPeOOBaHUH K
Ka4yecTBY OCBOeHHUS M Mo 3ampocam oOyuatommxcs (IIpunoxenune WM). Pacriucanue 3ansTHIA
paszpadarbIBaeTCsl Ha KOKAYIO peai3yeMyl0 IPOTpaMMy.

JUCT UBMEHEHUM (AKTYAJIA3AIIAN)

Ne n/m Coneprxanue u3MeHeHHs (aKTyaJIn3alum) Jlata yTBepKaeHUsl N3MEHEHU]
1 ITporpamma yTBepkIeHa 06.09.2022
2 AKTyanu3upoBaH y4eOHbIH MJ1aH 26.09.2022
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