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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
ANEeKTpOoTeXHUKa» mnpodmis "HeTpagunuoHHble M BO300HOBISIEMbIE HMCTOUYHUKH SHEprum'.
[Iporpamma sBIIsieTCS MPEEMCTBEHHOM K OCHOBHOHM 0Opa3oBaTeNbHOW IMPOrpaMMe BBICIIETO
oOpazoBanus HanpasieHus ToAroToBKH 13.03.02 «D1eKTpoIHEPreTHKA U AIEKTPOTEXHUKAY.

IIporpamma cocraBJ/ieHa B COOTBETCTBUM:

- ¢ @enepanbHbIM TOCYIapCTBEHHBIM 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.

- ¢ IIpodeccuonansupim cranmaptom 20.032  «PaboTHUK TIO OOCITYKHBAaHUIO
000pYyIOBaHUSI TOJCTAHLUN JIIEKTPUUYECKUX CETeH», YTBEPKJACHHBIM IPHUKAa30M MHUHTpyna
31.08.2021 r. Ne 611H, 3apeructpupoBanHbiM B Muntocte Poccun 04.10.2021 r. Ne 65260,
ypOBeHb KBau(puKauu 6.

- ¢ IIpodeccuonansubiM cranmaprom 20.045 «PaGoTHHMK 1O 3KCIUTyaTaluu
000pYIOBaHUSI BETPOIHEPIETUYECKUX YCTaHOBOK/BETPOIICKTPOCTAHIIUNY», YTBEPKIACHHBIM
npukazom Muntpyna 24.12.2020 r. Ne 953H, 3apeructpupoBaHHbiM B MuHntocte Poccun
04.02.2021 r. Ne 62380, ypoBeHb KBaIM(UKAITUH 6.

- ¢ IIpodeccuonansupiM  crangaprom 20.046 «PaboTHMK 1O 3KCIUTyaTaluu
000pYI0BaHUS COTHEYHBIX JIEKTPOCTAHIIMIY, YTBEP)KICHHBIM MpuKa3zoM Muntpyna 24.12.2020
r. Ne 955n, 3apeructpupoBanHbiM B Muntocte Poccum 04.02.2021 r. Ne 62381, ypoBeHb
KBaJMHUKAIHH 6.

®opma peanusanum: odyderre B MOU.
®opma o0yuyeHHs: 3a09HasL.

Pexum 3aHATHIH:

Pacnivcanue 3aHATHII 1O JONOJHUTENBHOM 00pa30BaTENbHOW MpPOTrpaMMe MOXKET
YCTaHABJIMBATHCS B 3aBUCUMOCTH OT Habopa B rpymmbl. KOHKpETHBIE TaThl TPOBEICHUS 3aHATHIA
yKa3bIBaIOTCS B JOTOBOPE HA OKa3aHHe 00pa30BaTeNbHbBIX yCIyr. JJaHHbIE pacMCaHus XpaHATCS
B DJIEKTPOHHOH CHCTEME ydeTa XoJla pealin3allii MporpaMMbl Npu ee Hanmuuud. [lpu mobom
rpaduke 3aHATUH yyeOHas Harpy3ka ycraHaBiuBaeTcs He Oosiee 40 yacoB B HeNENI0, BKIIOYAs
BCE BUJIbl ayIUTOPHOM U BHEAYIUTOPHOM (CaMOCTOSATENbHOMN) yueOHOM paboThI CirymiaTess.

TpeOoBaHMsi K YPOBHIO MOATOTOBKH CJylaTejs, Heo0XOAUMbIe JJs1 OCBOCHUS
NpOrpamMMbl: JIMIA, KETAIOIINEe OCBOWTH JOTMOJTHHUTEIBHYI0 00pa3oBaTeNbHYIO MPOTPAMMY,
JOJDKHBI UMETH WJIM TIOJTy4YaTh BBICIIEE WM cpeHee nmpodeccnoHanbHoe oOpa3zoBanue. Hammame
yKa3aHHOTO 00pa3oBaHUsl JIOJDKHO TOJATBEPKIAThCS TOKYMEHTOM TOCYIapCTBEHHOTO WU
YCTaHOBJIEHHOT'0 00pa3lia, WM akaJeMHUUeCKON CIpaBKOW O MPOXOKICHUH 00yUEeHHUS.

BeigaBaemblil JOKYMEHT: IIPH YCIIEIIHOM ITPOXO0KICHUH POrPAMMBI U CJ1Ja4e 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 TepcoHAIOM B cdepe NesITeIbHOCTH JaHHOM NpOTpaMMBbl, YCTaHABIMBACTCS HA OCHOBE
COJIep>KaHusl IPOrpaMMBbI U COCTaBIISIET (B rojiax): 6€CCpoUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

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

Tabnuna 1
KoMIeTeHTHOCTHO-OpUEHTUPOBAHHBIC TPEOOBAHUS K PE3yIbTaTaM OCBOCHHUS ITPOTPAMMEI
Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM
YK-2: Cnocoben 3HaTh:
OMpEeNEeNATh KPyr 3a/1ad B | - KpPyr 3aJad B paMKax T[OCTaBICHHOM IeJIM HU BBIOOP
paMKax MOCTaBJIECHHOMN ONTUMAJILHOTO CIOCO0a UX PEUICHUs], UCXOJI U3 JIEHCTBYIOIIUX
I[eJTH U BEIOUPAThH MIPABOBBIX HOPM, HMEIOIIIUXCS PECYPCOB U OTpaHHueHUi B chepe
ONTHUMAJIbHBIE CIIOCOOBI UX | AJIEKTPOIHEPTETUKH u ANEKTPOTEXHUKHU c Y4ETOM
pELIEHHS, UCXOS U3 BO300HOBJISIEMBIX HCTOYHUKOB SHEPTHUH.
JEHCTBYIOLUX IIPABOBBIX
HOPM, UMEIOLIUXCS YMers:
peCYpCOB U OTPaHUUYEHUN | - GOPMYyIHUPOBATh COBOKYIHOCTD 33/1a4 B PaMKaX MOCTaBICHHON

nenu,  oOCCIeYMBAIONIMX €€ JIOCTIKeHHe B cdepe
DJIEKTPOIHEPTETUKU ¥ DAJIEKTPOTEXHUKA C TMPUMECHEHUEM
JNEHCTBYIOIIUX IMPABOBBIX HOPM, B TOM YHCJIE, HOPM IO
B0O300HOBJISIEMBIM HCTOYHHKA YHEPTHH.

Braners:

- BEIOOpOM HamOoiiee 3PPEeKTUBHBIX CIIOCOOOB PEIICHMS 3aj1ad,
VUUTBHIBAs JICHCTBYIONIME IPABOBBIC HOPMBI WM HMEIOIIUECS
YCIIOBHSI, PECYPChl U OTPaHUYCHUS B cepe ICKTPOIHEPIrEeTHKH
U DJICKTPOTEXHHUKHU C YUETOM HCIOJB30BAHUS BO30OHOBIISIEMBIX
HMCTOYHUKOB DHEPTHH.

VK-1: Cnocoben 3HaTh:

OCYIIIECTBISTH TIOUCK, - TIpUeMbl (METO/bl) TIOUCKA, KPUTUUYECKOTO aHAIMU3a U CHHTE3a
KPUTHYECKUH aHAJIN3 U MH(pOpMalLlMK, OCHOBBI NMPUMEHEHHUS] CUCTEMHOTO MOAXO0Ja JUIs
CUHTE3 UH(pOpMAIIH, pellieHrsl MOCTaBICHHBIX 3a/ad B cepe dIEKTPOIHEPTreTHKU U
HpI/IMeHSITI) CI/ICTGMHI)II\/'I BHCKTpOTGXHI/IKI/I C HpI/IMeHeHI/ICM B0306HOBJ'I$[€MBIX NCTOYHUKOB
MOAXOJT AJISL PEeIIeHUs SHEpPrHUH.

IIOCTABJICHHBIX 3aaa4

YMeTs:
- BBINOJHATH TIOMCK  HeoOXomuMoill  wHpopmamuu, e
KPUTUYECKHH aHaiu3, 0000IaTh pe3yapTaThl aHaiu3a JUls
pelleHusl MOCTaBICHHOM 3a/lauu B cpepe IIEeKTPOIHEPreTUKH U
AIIEKTPOTEXHUKH C YYETOM BO30OHOBIIIEMBIX HCTOUYHUKOB
SHEPruH.
Bnaners:
- HaBBIKAMH MCIOJIb30BaHUS CUCTEMHOTO MOAX0/1a JUIsl PEeLIeHUs
MOCTaBJIEHHBIX 337a4 B  cdepe DIEKTPOIHEPIeTHKH U
AIIEKTPOTEXHUKU C YYETOM BO300OHOBJISIEMBIX HCTOYHUKOB
SHEPIrUH.




B pesynpTare 0CBOGHHS MTPOTpaMMBbl CIYIIATEINb JOJDKEH OBITh CIIOCOOEH pealn30BhIBATH
TPYZIOBBIC (YHKIIUU B COOTBETCTBHH C MPO(PECCHOHATBHBIM CTaHIApTOM (TalI. 2).
Yposens kBasidukanuu 6.

Tabnwuna 2
[TpakTHKO-OpHEHTUPOBAHHBIE TPEOOBAHNUS K PE3YJIbTaTaM OCBOCHHUS IPOTPaAMMBbI
TpynoBsie pyHKIIUN TpeboBanms K pe3yabTaTam
20.032 «PaboTHUK 110 0OCITY>KUBAHUIO 00OPYIOBAHUS MOACTAHIIUN DICKTPUICCKUX CETEI»
[1K-828/G/01.5/1 TpymoBblie IeHCTBHS:
CIOCOOCH OCYIIECTBIISATh - IlpoBeneHne BBHIOOPOUYHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
MOHUTOPHHT OCMOTPOB O00OpY/IOBaHMS TMOJCTAHIMHN DIICKTPHUUECKUX CETEH,
TEXHUYECKOTO COCTOSIHUS | OIlEHKa KadecTBa pPadOT MO OOCTY)KHUBaHUIO OO0OpPYIOBaHUS
o0opynoBaHus MOJACTAHITMI JICKTPUUECKHUX CETEeH.
MHOJICTAaHIIUUA
3IIEKTPUUECKUX CETEU YMeHus:

- OrecHuBaTh  COCTOSIHME TEXHUKM  OE30MaCHOCTH  Ha
MIPOU3BOJICTBEHHOM OOBEKTE;

- CaMOCTOSATeNbHO TOJJICP)KMBATh W IOBBIIIATH YPOBEHB
po¢eCCUOHABHON KBATU(UKAIUH;

- OueHuBaTh Ka4ecTBO TPOU3BEICHHBIX pabOT B 4YacTH
000pyI0BaHUS TIOACTAHIIMI AIEKTPHUECKUX CETEH;

- AHamu3WpoBaTh W TPOTHO3HPOBATH CHUTYAI[MIO COCTOSHUS
000pyI0BaHUS TIOJACTAHIMI AIEKTPHUUCCKUX CETEH;

- [IpyHIMATh TEXHUYECKUE PEIICHHS MO0 COCTABY IMPOBOIUMBIX
paboT B YacTu OOOpYHOBaHUS TMOACTAHIUNA DIEKTPHUUYESCKHUX
ceTei;

- IlpuMmeHsTh cHpaBOYHBIE MAaTEpHUaIbl MO TEXHUYECKOMY
OOCITY)XKMBAaHUI0O H PEMOHTY OOOpYyIOBaHHWS  IOJCTAHIUH
AIIEKTPUYECKUX CETeH;

- Ilpemmaratb ®W  peaJM30BBIBATE  MEPOINPHUATHS  TIO
COBEpIICHCTBOBAHUIO  MPOU3BOJCTBA  paboT B  4YacTu
000pyTI0BaHUS MOJCTAHIIUN DIEKTPHUUECKUX 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;

- Ilopsnok M MeTonbl MIaHUPOBAHUS PAOOT MO TEXHUUYECKOMY
OOCIYXUBAaHUI0O M PEMOHTY OO0OpYyIOBaHHUS IOACTAHLUMN
IIEKTPUYECKUX CETEN;

- Cxema »JEKTPUYECKMX CETell B 30HE OKCILTyaTalluOHHON
OTBETCTBEHHOCTH;

- [IpaBuia TEXHMYECKON 3KCIUTyaTalluH 3JIEKTPUYECKUX CTAaHLIUN
U ceTeil B yacTU 00OpYNOBaHMs MOACTAHLMH 3IEKTPUUYECKUX
ceTei;

- IlpaBmia  »3kcrulyaTanquu W OpraHM3alliM  PEMOHTA
AIEKTPUYECKUX CETEH.

20.045 «PaboTHUK

0 SKCIUTyaTalui 000PYIOBaHUS BETPOIHEPIeTHUECKIX
YCTaHOBOK/BETPOIICKTPOCTAHIIUI

I1K-1408/B/01.6/1
CIOCOOEH OCYIIECTBIISATh
OpraHU3aII0 U KOHTPOJIb
BBITTOJIHEHUS TEXHUYECKUX
U OpraHU3alMOHHBIX
MEPOIPHUATHH 110
00ecreYeHnIo yCI0BUM
0€e30MacHOro
IIPOU3BOJICTBA paboT Ha
ob6opynoBanuu BOY/BOC

TpynoBeie 1elCTBUS:

- KonTponb BBITIOJTHEHU S MIEPCOHAIOM paBuII,
IIPOU3BOJICTBEHHBIX U JIOJIKHOCTHBIX UHCTPYKLUH,
NOJJEPKAaHUSL  3alaHHOrO0 pekuMa paboTel  00OpYyIOBaHUS
B3OV/BOC;

- KoHTponb BbINOSHEHUS MPO(PUIAKTUYECKUX MEPONPUITHIA B
paMKax TexHuueckoro oociyxxuBanus BOY/BOC;

- KouTponb BbIMOIHEHUS TpaduKoB O00XOIOB U OCMOTPOB
obopynoBanuss BOY/BOC, BBINONHAEMBIX MOJYMHEHHBIM
IEPCOHANIOM;

- IloaroroBka M KOHTPOJb COCTOSHUS pabOYMX MeCT MJs
0e30macHOro npoun3BoAcTBa padboT Ha obopynoBanuu BOY/BOC.

YMenus:

- IlpomsBogute ocmoTp obopynoBanus BDOY/BOC mnocne
PEMOHTA/MOHTaXa;

- BBIABIATH OTKJIOHEHHS M HEHOPMAJbHbIE PEXHUMBI B paboTe
obopynosanus BOY/BOC.




3HaHUS:

- HopmaTuBHBIE TOKYMEHTHI, pEerJIaMeHTHPYIOIINE oOecriedeHue
OecnepeboitHoil  u  Oe3aBapuitHONl  paboOThl  000pYyIOBAaHUS
B3OVY/BOC;

- IlpaBunma TEXHMYECKOW JKCIUTyaTallud  O0OpYHAOBaHUS
B3OVY/BOC;

- OcHOBHBIE BUBI HApYLIEHUH 1 cOoeB npu padote BOY/BOC;

- OpraHu3anvMoHHBIE W TEXHHUYECKHE  MEPOIPHUSATHS,
obecrieunBarone 6e30MacHOCTb BBIIIOJHEHUS paloT.

I1K-1408/C/01.6/1
CIIOCOOEH OCYIIECTBIIATh
OpraHHU3aIrio
TEXHUYECKOTO U
MaTepUaIbHOTO
obecrniedeHus
IKCIUTyaTaIUH
obopynoBaHus,
MEXaHH3MOB, YCTPOWUCTB U
cucrem BOY/BOC

TpynoBbie 1elCTBUA:

-  Koutpons 3a ofbecriedeHneM  COOMIOJCHHUS  MPABUI
TeXHUYECKOH FKcIuTyaranuu BOY/BOC;

- BHeapeHue — HOBBIX  TEXHOJOTHYECKHX  IPOIIECCOB
NpoQUIAKTUYECKMX W PEMOHTHBIX paboOT NHpU TEXHUYECKOM
obcinyxuBanuu BOY/BOC;

- [IpoBenenue ucneitanuii Ha BOY/BOC;

- Opranuzanys BBIMOJTHCHHS IUTAHA  MEPONPHUSTHNA  TIO
MPEIYNPEekKACHUI0O BHEIUIAHOBBIX OCTAHOBOK 00OPYIOBaHUS
BOY/BOC.

Ymenus:

- CucremaruszupoBaTb M 0000mate HHPOPMAIUIO TIpU
pa3paboTKe TEXHOJIOTHYECKUX MPOIECCOB MPOPUITAKTUICCKIX U
PEMOHTHBIX paboT AJsi TEXHUYECKOTO OOCIIYKMBAHHS BETPOBBIX
YHEPTrOYCTaHOBOK;

- HMcnonp30BaTh mporpaMmMHoOe OOecriedeHre MO TEXHUYECKOMY
obciyxxuBanuto BOY/BOC.




3HaHUS:

- HopmaTtuBHbIE TOKYMEHTBI M CTaHIAPTHI, PErJaMeHTUPYIOIINE
obOecrieuenne OecniepeOoiiHOW W Oe3aBapuiiHONW  PabOTHI
00opyIoBaHus;

- Teopernueckue OCHOBbI U  INPAKTUYECKUE  PEILEHUS
BO300HOBJISIEMBIX UICTOYHUKOB SHEPTUU;

- Texuuueckue XapaKTePUCTUKU u OCHAILIEHUE
BETPOM3MEPUTENIIBHOTO  KOMIUIEKCA, CpEACTBA U CHCTEMBI
nepeauy JaHHBIX BETPOM3MEPUTEILHOTO KOMILIEKCA;

- Texunueckue xapakTepuCTUKU 000pynoBanus BOY;

- Kputepuu, MeTonpl OIEHKH M CIIOCOOBI TMOBBIMICHHUS YPOBHS
TEXHUYECKOTO COCTOSHMS (HAJEXKHOCTH), METOJbl pacuera
K03 punreHToB roToBHOCTH BOVY;

- KiroueBsle  sHepreTuueckue — IMOKa3aTead  OOBEKTOB
BO300HOBIISIEMBIX HCTOYHUKOB YHEPTUH;

- [IpaBuna Texauueckoit sxcmnyarauuu BOY/BOC;

- OcHOBHBIE BUIbBl HapylleHHW u cOoeB npu paboTe Ha
BDOV/B2C;

- Ilopsimox w®  mpaBujia  OPOBEACHHUS  TEXHHUYECKOIO
oOcnyxuBanus 1 peMonta BOY/BOC.

20.046 «PaboTHUK 11O

AKCILTyaTali 000PYAOBaHUSI COJIHEUHBIX SJIEKTPOCTAHITUIN

I1K-1409/B/01.6/1
CIIOCOOCH OCYIIECTBIIATh
OpraHu3aIIo
TEXHUYCCKOI'O 1N
MaTepHATLHOTO
obecrieueHus
IKCILTyaTaI[H
obopynoBanus COC

Tpynosble neficTBus:

- IlogroroBka M BHECEHHME H3MEHEHUH B JJIEKTPHUYECKUE H
TEXHOJIOTUYECKNE CXEMBl, YyKa3aHUs M PEKOMEHJAlHUU [0
pexxuMaM dKcIuTyaTanuu odopynoanus COC;

- IlomroroBka mpOEKTOB IJIaHOB, TIpadUKOB, Mporpamm
MIPOBEJICHUSI OCMOTPOB, PEMOHTA, TEXHUYECKOTO OOCITYKHBaHMUS,
HaJIQJKU U ucnblTaHui obopynoBanust COC, a Takxke rpaduxos
BBIBOJIA €T0 M3 PabOTHI M BKIIFOUEHHUS B pa0boTy (TIycKa);

- BHengpeHne — HOBBIX ~ TEXHOJOTMYECKHMX  IPOLIECCOB
NpOUIAKTUYECKMX U PEMOHTHBIX pabOT NHpU TEXHUYECKOM
oOcnyxuBanuu COC;

- KonTposas myckoB u octaHoBoB 060opynoBanus CIC;

- IIporHoszupoBanue rpaduKOB DIEKTPUUYECKUX HArpy30K
noTpeOuTene;

- BrinmonHeHue pacdeToB AN ONpeAeTeHHs MOTPEeOHOCTH B
o0opyoBaHuw, 3armacHbIX 4acTsix, UHCTPYMEHTE,
NpUCHocOOIeHUsAX, apMaType M MaTepHalbHBIX pecypcax,
HEOOXOIUMBIX [UIsl BBIMOJHEHMS 3alljaHUPOBAaHHBIX 00BEMOB
pabor Ha COC, KOMIUIEKTOBAHUS U TIOMOJHEHUS aBapUHHBIX
3arnacoB, 0(hOpMIIEHHE COOTBETCTBYIOUINX 3asIBOK;

-  Koutpons 3a coOmogeHueM  OpaBUI — TEXHUYECKOH
skcmutyataruu COC;

- [loaroToBKa OTYETHOCTH O MPOU3BEAEHHOMN JIEKTPOIHEPTUU.




Ymenus:

- Cucremaru3upoBaTh M 0000mare HHPOPMALUIO TIPH
pa3paboTKe TEXHOJIOTMYECKHX MPOIECCOB MPOMUIAKTUYECKUX H
PEMOHTHBIX PaboT A TeXHUYECKOTO 00cmyxkuBanus COC;

- YuTaTh ANEKTPHUECKUE CXEMBI.

3HaHUs:

- HopmaTuBHbBIE JOKYMEHTBI U CTAHIAPTHI, PETIaMEHTUPYIOIINE
obecrieueHue  OecriepeOoitHOM W Oe3aBapuiiHOM  pabOTHI
obopynoBanus COC;

- Meroauka ¢popMupoBaHus rpaguKOB AIEKTPUUECKUX HAIPY30K
noTpeduTeneu;

- Teoperuueckue OCHOBbI U  TNPAKTUYECKUE  PEILCHUS
BO300HOBIISIEMBIX ICTOYHHKOB SHEPTUU;

- Texunueckue xapakrepuctuku obopynoanust COC;

- KuroueBbie  sHepreTuueckue — mokaszatenu  OOBEKTOB
BO300HOBIISIEMBIX HICTOYHUKOB SHEPTUU;

- [IpaBuna Texuuueckoii akcmtyarauuu COC;

- OcHOBHBIE BU/BI HapYyIIeHU U c6oeB pu pabote COC;

- Ilopsimox w®  npaBujia  OPOBEACHHUS  TEXHHUYECKOIO
oOcnyxuBanus 1 pemonTa COC.

I1K-1409/B/02.6/1
CIIOCOOEH OCYIIECTBIIATH
KOHTPOJIb TEXHUYECKOTO

COCTOSIHUSL 000PYAOBaHUS
CoC

TpynoBbie 1elCTBUA:

- IlnanupoBaHue W KOHTPOJb IHPOBEIEHHUS AaBapUIHO-
BOCCTAHOBUTEJIBHBIX M PEMOHTHBIX pPa0OT Ha OOOPYIOBaHUH
CoC;

- Pa3paboTka JOKYMEHTOB, pPETIAMEHTHPYIOIINX YIIPaBICHUE
o0opynoBaHueM, 00CIIeJOBaHUE U TEXHHUECKOE OOCIy>KUBAHHE
obopynoBanus COC;

- OpraHuzanus paccieOBaHUS HAPYIIEHUH B SKCIUTyaTalluu
000pyI0BaHUS M COOPYKEHUH;

- Pa3paboTka MeponpusTHil MO YIy4IIEHUIO TEXHUYECKOIO
coctostHust o0opynoBanus COC;

- IIpoBepka BBINOJIHEHUS MEPONPHUATHHA MO KayeCTBEHHOMY
KOHTPOJTIO 33 TEXHUYECKUM COCTOsiHEM o0opyaoBanus COC;

- KoHTponb cOCTOSIHUS 1 BeieHUEe TEXHUYECKON TOKyMEHTAlUH;
- IlpoBenenune o00x010B 00OpyIOBaHUS M pabOYUX MECT
nepcoHaia, obciyxkupatoniero odopynosanue COC, KOHTPOJIb
pexxuMa paboThl, TEXHUYECKOTO COCTOSIHHSI OOOpYyIOBaHUS U
BEJICHU SKCIUTyaTallMOHHON AokyMeHTanuu Ha COC;

- OnpeneneHue MpUUUH O0TKa30B paboThl 06opynoBanus COC;

- BeneHue yuera TEXHOJOTMYECKHMX HapylleHUH B pabore
000pyTIOBaHUA.




Ymenus:

- BoisiBsTh HEMCIIpaBHOCTH M HapylieHus B padbote COC;

- CucreMatu3upoBaTh WH(OOPMALIUIO TIPH MPOBEJICHUU aHAIN3a
pabotel obopynoBanus COC;

- Bectu yder u ananu3 e)eKTHOCTH COCTaBHBIX Y3JIOB, ICTAJICH,
KOHCTPYKUUH  00OpyIOBaHMs, HaIW4YUs  aBapUMHBIX U
MO’KapOOTACHBIX 09aroB Ha 06opynoBanuu COC;

- IlpousBoauTh aHamu3 MO  pe3yidbTaTaM  IPOBEPKHU
obopynoBanus COC u ero AMarHOCTUKH,

- OueHuBaTh  BBINIOJHEHHUE PA0OT MO  TEXHUYECKOMY
obciyxuBanuto obopymnoBanus COC;

- IlpoBOoIuTh KOMIUJIEKCHYIO JMAarHOCTUKY TEXHHUYECKOIO
cocrosiHust obopynoBanus COC;

- MHcnonb3oBarh KOHTPOJIBHO-U3MEPUTENbHBIE MPUOOPH U
o0opysoBaHUEe, TPHUMCHICMBIE TMPH TPOBEIACHUHM IPOBEPKHU
TEXHHUYECKOTo cocTostHus obopynoanust COC.




3HaHus:

- HopmaTtuBHbIE TOKYMEHTBI M CTaHJAPTHI, pEriIaMeHTHPYIOIINE
obOecrieuenne OecniepeOoiiHOW W Oe3aBapuiiHONW  PabOTHI
obopynoBanus COC;

- HCTpYKIUS 110 MPUMEHEHUIO U UCIIBITAHUIO CPEJICTB 3aIHTHI,
HCIOJIb3YEMBIX B 2JIEKTPOYCTAHOBKAX;

- TpeboBanus K [Ieperpy304HOn CIIOCOOHOCTH
TpaHcGOpMaTOPOB U aBTOTPaHCHOPMATOPOB, YCTAHOBJICHHBIX HA
00BEKTaX IEKTPOIHEPTETUKH, U €€ TIOICPKAHHIO;

- [IpaBuna BbIBO/Ia 0OBEKTOB 3JIEKTPOIHEPTETUKU B PEMOHT U U3
AKCILTyaTaIlHH;

- IlpaBuna mnpenoTBpaileHuss pa3BUTUS U JIMKBUAALUU
HApYIIEHUA HOPMAJIBbHOIO pEXKHMa JJIEKTPUYECKOM YacTH
HHEPrOCUCTEM U OOBEKTOB;

- [IpaBuiia epeKItOUEHNH B 2JIEKTPOYCTaHOBKAX;

- DneKTpuuecKue u TexHonornyeckue cxemol COC;

- MHCTpYyKIUS MO NPEAOTBPALICHUIO PAa3BUTUS W JUKBUAALUU
HApyIICHUH HOPMAJBHOTO pEXUMa B JJIEKTPUUYECKOM YaCTH
CoC;

- YcrpoiicTBo u nipuHnumn aecteus COC;

- Buzapl 1 pyHKIMOHAT KOHTPOIBHO-U3MEPUTEIBLHBIX MTPUOOPOB,
NPUMEHSEMbIX TIPU TPOBEACHUU TPOBEPKH TEXHUUYECKOTO
cocrosiHust obopynoBanus COC;

- Kputepun TeXHHYECKOTO COCTOSHUS OOOpYIOBaHHS U
TpeOOBaHUs, TpPENbSIBIIEMbIE K TEXHHUYECKOMY COCTOSHHIO
00opynoBaHus;

- [IpaBuna Texunueckoii akcmtyarauuu COC;

- KiroueBble  sHeprermueckue — IMokazaTea  OOBEKTOB
BO300HOBIISIEMBIX HCTOYHUKOB YHEPTUH;

- Texnuueckue xapakrepuctuku odopynoBanus COC;

- Teopernueckne OCHOBBI W  TPAKTHYECKHE  PEIICHUS
BO300HOBJISIEMBIX HCTOYHHUKOB HEPTUH.

2.2. XapaKTepHCTHKAa HOBOI0 BHJIa NpPo¢ecCHOHATbHOH eATeIbHOCTH, HOBOIA
KBAJIH(pUKaAUU

B pesynbTare  OCBOEHHMS ~ JONOJHMUTENBHOM  00pa3oBaTeilbHONH  MPOTrpPaMMBI
«Bozobnosnsemvie ucmouHuku dHepeuu» CIyllaTeNb JOJDKEH OBbITh TOTOB K o0nactu
po¢eCCUOHATILHOMN IEATEIbHOCTH, 0OBEKTaM U 3aauaM.

Oobnacmo/chepor  ipodecCHOHATBHOW  JEATEIBHOCTH  CIyIIATEeNs,  MPOIIEAIIEro
o0y4eHue 1o nporpamMmMe NpodecCuoHaNTbHOM MepPenoroTOBKH BKIIIOYAET:

- 40 CkBO3HBIE BH/IbI MPOPECCUOHATBHON JESTEIbHOCTH B IPOMBILIEHHOCTH (B cepax:
IIPOEKTUPOBAHMSI M DKCILTyaTalluU AJIEKTPOIHEPIETUYECKUX CHUCTEM, DJIEKTPOIHEPreTHUECKUX
KOMILJIEKCOB, CUCTEM 3JIEKTPOCHA0KEHU S, aBTOMATHU3AIINH).

- 20 DnekTposHepreTuka (B cepe AMEeKTPOIHEPTETUKH U ANEKTPOTEXHUKH).

- 16 CTpouTensCTBO U KUIHMITHO-KOMMYHAJIbHOE X03UCTBO (B chepe MPOeKTUPOBAHUS U
9KCIUTyaTallul 0OBEKTOB ANEKTPOIHEPTETUKH ).



- DJIEKTPOIHEPIreTHKA U AIEKTPOTEXHUKA.
- Bo3o0HOBIIIEMbIE HCTOYHUKH SHEPTUU.

Oo6vexkmamu 11po(heCCUOHAIBHON AEATENbHOCTU SBISIOTCA:

- 3JIEKTPUUYECKNE CTAHLIMM U NIOJICTAHIUH.

- 3JIEKTPOIHEPrETUUECKHUE CUCTEMBI U CETH.

- CHUCTEMbI 3JIEKTPOCHAOKEHHUS TOpOJIOB, MPOMBIIUICHHBIX MPEAIPUATHHA, CEIBCKOTO
XO03sIHCTBA, TPAHCIOPTHBIX CUCTEM U UX OOBEKTOB.

- YCTQHOBKHU BBICOKOI'O HAIPSDKEHUS PA3IMYHOIO HAa3HAUEHUS, AIEKTPOM3O0JIALMOHHBIE
MaTepHasbl, KOHCTPYKLUHU U CPEACTBA UX TUArHOCTHKHU.

- peneliHas 3aluTa 1 aBTOMaTH3a1Us 3JIEKTPOIHEPTreTUYECKUX CUCTEM.

- HHEPreTUYECKUEe YCTAHOBKH, JIEKTPOCTAHIIMU M KOMILUIEKChl Ha 6a3e BO30OHOBIISAEMbIX
HMCTOYHUKOB YHEPIHH.

- JJIEKTPUYECKHE MAlIMHBI, TPaHC(HOPMATOPbI, IEKTPOMEXAHUYECKUE KOMIUIEKCH U
CUCTEMBI, BKJIIOYas UX YIPABICHUE U PETYIUPOBAHUE.

- DJIEKTPUYECKHWE W DJEKTPOHHBIE  ammaparbl, KOMIUIEKCBI WM CHCTEMBbI
ANEKTPOMEXAHUYECKUX M JIEKTPOHHBIX allllapaToB, aBTOMaTHMYECKUE YCTPOMCTBA M CUCTEMBI
YIIPaBJIEHUS IOTOKaMU 3HEPTUH.

- DJIEKTPUYECKask U30JIALHUS IEKTPOIHEPTETUYECKUX U DJIEKTPOTEXHUUECKUX YCTPOICTB,
KabelpHble M3IEIUs U MPOBOJA, IIEKTPUUECKUE KOHJEHCATOPbl, MaTepuanbl U CUCTEMBI
AIIEKTPHYECKON M30JIAIINHU AJIEKTPHUECKUX MAIIMH, TPaHC(HOPMATOPOB, Kabemne, JeKTPUIeCKUX
KOHJICHCATOPOB.

- BJIEKTPUYECKUI IPUBOJ] U aBTOMATHKA MEXAHU3MOB U TEXHOJOTUYECKUX KOMILIEKCOB.

- JJIEKTPUUYECKOE XO3ANUCTBO U CETH NPEANPUATUIN, OPraHU3aLUN U YUPEKICHUN.

- 3JIEKTPOOOOPYA0BaHNE HU3KOTO U BHICOKOTO HAMPSKEHUS.

- METO/IbI U CPE/ICTBA 3alllUThl YEIOBEKa, IPOMBIIIIEHHBIX OOBEKTOB U Cpeabl OOUTaHUS
OT aHTPONOTE€HHOTO BO3JIEHCTBUS 3JIEKTPUUYECKUX U MATHUTHBIX MOJEH.

BbInyckHUK MporpaMMbl JOKEH YMETh peuiaTh NpoQecCHOHANbHbIE 3adauu 10 BUJIAM
npo¢AeaTenbHOCTH:
Konempyxkmopcxuii:
- [IpoexTupoBaHue IEKTPUUECKUX CETEH C yUeTOM BO30OHOBIISIEMBIX HICTOUHUKOB SHEPTHH;
- [IpoexTrpoBaHue yCTAHOBOK Ha OCHOBE BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTHH.
IKenyamayuoHHvlL:
- DKCIuTyaTalus BO30OHOBIIIEMbIX HCTOYHUKOB SHEPIHH;
- DKCIUTyaTalys CUCTEM IIEKTPOCHAOKEHUS C yUeTOM IPUMEHEHHs BO30OHOBIISIEMBIX
HMCTOYHUKOB YHEPIHH.
B pesynbraTe OCBOEHHS OMOJHUTEIHHONH 00pa30BaTENIbHONW MPOTpaMMbl CIIYIIATENb
JOJKeH  o0ylajaTh  CHOCOOHOCTSIMHM K BBIIIOJIHEHHIO HOBOIO BHAA eSTeJbHOCTH
COOTBETCTBYIOIIErO IPUCBAEMON KBATH(PUKAINH (He MPe1yCMOTPEHO).

3. CTPYKTYPA W COJIEPJKAHUE ITPOI'PAMMbI (PABOYHE ITPOI' PAMMBI
JTUCLMILIMH (MOAYJIEN)

3.1. TpyaoeMKOCTb IPOrpaMMbl



TpynoeMKOCTs IIporpamMmbl BKJIXOYas BCE BHJABl ayJIUTOPHOW U BHEAYAUTOPHOMN
(camocTOATENBEHOM ) pabOTHI COCTABIISET:

- 20,1 3a4eTHBIX €IUHULI;

722 ak. u.

CrpykTypa mporpamMmbl € yKa3aHMEM HAWMEHOBAHMS JUCUUIUIMH (MOJyJied) M UX
TPYJOEMKOCTH IIpeJCTaBiIeHa B Tab. 3.

Y4eOHBI TUIaH JOMOJIHUTENBHONW 00pa3oBaTeNLHON MPOTrpaMMbl MPEJICTABICH B
MPUIIOKEHUE A., BISIOINNCS HEOTHEMIIEMOUN YaCThIO IPOIPAMMBI.
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JIIEKTPOIHEPIHU

3a1a4

PacueTsl TOKOB
KOPOTKHX
3aMBIKaHAHN

26

DK3aMeH

6.1.

PacueTsl TOKOB
KOPOTKHX
3aMbIKaHUH

26

Pemen
e
3a1a4

Ilepexonnbie
3NEKTPOMEXaHNUECK
HE MPOLECCHI

26

3aueT ¢
OLICHKOM

7.1.

Ilepexonnbie
3NEeKTPOMEXaHIUECK
HE MPOLECCHI

26

DnekTpuueckas
YacTh CTAHIMH U
HOICTAaHIIUH

DK3aMeH

8.1.

DneKTpuyecKas
JacTh CTAHLIUH U
HOICTAaHIIUH

Pemen
ue
3a1a4

ODKOHOMMKA B
SHEpreTHKe

3aueT ¢
OLICHKOM

9.1.

DKOHOMHKA B
JHEPIreTUKE

Pemen
ne
3ama4

10

DNeKTpo3HepreTHie
CKHE CHCTEMBbI U
ceTH

DK3aMeH

10.1

DneKTpo3HepreTHie
CKHE CUCTEMBI U
ceTH
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11

Peneiinas 3amura u
aBTOMaTu3anusa
3JIEKTPOIHEPTETUYEC
KHX CUCTEM

N W

28

DK3aMeH

111

Peneiinas 3amura u
aBTOMAaTH3aLIH
AEKTPOIHEPTETHYIEC
KHX CUCTEM

N W

28

Pemen
ne
3ama4

12

Boznymuinele u
KaOeabHbIE JTMHUT

18

3aueT ¢
OLIEHKOH

12.1

Bo3nyimneie u
KaOeNpbHbBIE JIMHUT

18

13

W3omamnus u
MepeHanpsKEHU

24

3aueT ¢
OLIEHKOH

13.1

Wzonsums u
TIepEeHATIPSIKESHHSI

N [CONNDNINDN

24

Pemen
ne
3a1a4

14

Cucremsl
ANEKTPOCHAOKEHUS
rOpOJIOB U
TTPOMBINIICHHBIX
NIpEANIPUSITHI

o b

DK3aMeH

141

Cucremsr
AJIEKTPOCHAOKEHHS
TOpPOJIOB U

o b




MIPOMBIIIIEHHBIX
NIpEANPUSITHI

15

ABTOMaTHKA
AEKTPOIHEPTETHYIEC
KHX CHCTEM

DK3aMeH

15.1

ABTOMaTHKA
3JIEKTPOIHEPTeTUYEC
KHX CUCTEM

16

Junarnoctuka
BBICOKOBOJIBTHOTO
000pyIoBaHUS

3aueT ¢
OLICHKOM

16.1

Junarnoctuka
BBICOKOBOJIBTHOTO
000pyI0BaHUS

17

Teopetnueckue
ocHOBEI BUOD

3ager ¢
OLIEHKOH

17.1

Teoperuueckue
ocHOBBI BUD

18

OcHoBHOE
9HEPTreTHYECKOEe
obopynosanne BID.

18

3aver ¢
OLIEHKOH

18.1

OcHoBHOE
SHEPreTHIecKoe
obopynosanne BID.
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JJIEKTPOIHEPIHU

N
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ne
3ama4

20

IIpoexTupoBanue
YCTaHOBOK Ha
ocHoBe BID

24

3aueT ¢
OLICHKOM

20.1

IIpoexTupoBanue
YCTaHOBOK Ha
ocHoBe BID

24

21

Hrorosas
aTTecTanus

10

HroroBas
aTTeCTallMOHHAs
pabora

HUTOIO:
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42

62




3.2. Conep:xanue nporpaMmmal (padoune NporpaMmMbl JUCHUILUIAH (MOYJIeil)
Coneprxkanue TUCIUILIAH (MOIYJICH ) IpeACTaBICHO B Ta0. 4.

Tabnuua 4

ConeprkaHue TUCIUILIAH (MOTYJICH )

HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConeprkaHue TUCIHUIUIMH (MOTYJICH)

TeOpeTI/I‘l€CKI/IC OCHOBBEI 2JICKTPOTEXHUKHU

Teoperuueckrue OCHOBBI
AIEKTPOTEXHUKHU

HauanbHble cBeeHus 00 37€KTpoOMarHuTHOM noje. Oouue
II0JIO’KEHHUS AIEKTPOHHON TEOPUH. DJIEKTPOMArHUTHOE TIOJIE.
Onexrpudeckue siBjeHus. OCHOBHBIE XapaKTEPUCTUKU
AJIEKTpUYeCKOro nosis. MaruutHele sBjieHus. OCHOBHBIE
XapaKTEPUCTUKU MarHUTHOTO IOJIA. DJIEKTPOMarHuTHas
UHAYKLIMS. OCHOBHBIE IOHSTUSI TEOPUU IIEKTPUUECKUX U
MarHMTHBIX Lenei. DIIEKTPUIYECKOe COIPOTHUBIICHUE.
JlunHeiHble 1leny MOCTOSHHOTO TOKA. DJIEMEHTHI Lienel
IIOCTOSIHHOT'O TOKa. MeTozbl pacyera 1enei NoCTOSIHHOIO
TOKa. DKBUBAJICHTHBIE TPe0Opa30BaHuUs B LIETISX
nocTosiHHOTO Toka. O6001eHHbIH 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 5KBUBAJIEHTHOT'O
reHeparopa. [lepegava s3Heprum oT akTUBHOTO
JIBYXTIOJIIOCHUKA K TaccuBHOMY. Pacuer oHO(a3HbIX Henen
CHUHYCOUJAJILHOTO ToKa. OCHOBHBIE 3JIEMEHTHI, IOHATUS U
YPaBHEHHUs LieNel CHHYCOMIAIbHOIO ToKa. KoMIIIekCHBIN
METO/]] pacyeTa, BEKTOpHbIE nuarpaMMbl. KoMmnekcHas
MOIITHOCTh. Y paBHEHHUE OanaHca MolTHOCTe. Pe3oHaHc B
aneKTpudeckoi nenu. Komnencanus peakTuBHON
mourHocTH. PacueT apdexkTuBHOCTH Hcnionb3oBanus KY.
Pacuer neneit ¢ UHIYKTUBHO-CBA3aHHBIMU 3JIEMEHTaMH.
Jlunelinsiit TpaHcopmarop. Tpexda3zHbie nenu
nepeMeHHoro Toka. Pacder Tpexdasubix Lenei npu
coeHeHuN (a3 Harpy3ku "3Be3na" Ui 4eThIPEXIPOBOIHON
cuctembl. Pacuer Tpexda3HbIX 1eneil npu coeguHeHnu das
Harpy3ku "3Be3na" uisi TPEXIPOBOJHON CUCTEMBI.
W3mepenne MOIHOCTH Tpex(a3Hoil 1enu

DneKkTpoMexaHuKa

DneKkTpoMexaHuKa

OnexTpudeckrue MauHbl. TpanchopmaTopsl. Pexumbl
paboThI ANIEKTPUYECKUX Ma-IIKH (JABUraTeNb, TOPMO3,
reHeparop); npeodpazoBaHUe YHEPTUU B ITUX PEKUMAX.
KoHncTpykuus u npuHuun aedcTBus TpaHcopmaropa.
PaboTa TpanchopmaTopa mpu X0JI0CTOM XOJ€ U MO
Harpy3koi (koa¢dunnent Tpanchopmauu, OCHOBHbIE
ypaBHeHMs1). OCHOBHBIE YPaBHEHUS M CX€-Mbl 3aMeEIEeHUs




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

TpaHcpopmaropa. HomuHanbHOe HanpspkeHUue KOPOTKOTo
3aMBIKaHUs, er0 BbI-00p. ONBITHOE OIpe/e/ieHUe
[1apaMEeTPOB CXEMBbI 3aMEILEHUS 110 PE3YIbTaTAM OIBITOB
XO0JIOCTOT'0 X0/1a U KOPOTKOT0 3aMblkaHUsl. VI3MeHeHne
HanpsDKeHUs TpaHcpopmaTopa Ipu U3MEHEHUH €ro
Harpy3ku. CriocoObl ¥ CXeMBbl PEryJIMPOBAHUS HAMIPSKEHUS
Tpanchopmaropa. CxeMbl U TPYIIIbI COEAUHEHUS] OOMOTOK.
[TapanmnensHas pabora. Hecummerpudnasi Harpyska.
AstotpanchopmaTop. Pabora tpanchopmartopa B
HECUMMETPUYHBIX U NIEPEXO/IHBIX Ipoueccax. ACUHXPOHHBIE
MaimuHbl. KoOHCTpyKIMs U IPUHLIMI JEHCTBUS
acunxponHoro nasura-tens (AJl). Pacnpenenéuusie u
COCPEIOTOUEHHBIE OOMOTKH. Y CIIOBUS MOJTyYSHUS
KPYTOBOTO Bpa-IArOIIErocs Mo B TpeXx(a3HbIx 00MOTKAX.
Psin cunxponHbix ckopocteid. [IpuBenenue padbouero
Ipolecca aCHHXpOHHOU MamuHbl (AM) k pabouemy
nporeccy Tpanchopmaropa. OCHOBHBIE YPABHEHUS U CXEMBI
3amenieHus npuseneHHo AM. ITapameTpsl cxemsl
3amerneHust AM, ux GU3NIECKUN CMBICIT.
DNEeKTPOMarHUTHBIE MOMEHT U MEXaHUYECKHE
xapakTepucTuku AJl. OcoOble TOUKH XapaKTePUCTUKH.
VYcenoBus ycroriunBoi padbotel AJl. TpeGoBanus K MyCKOBBIM
cBoiicTBaM U criocoObl mycka AJl. YiyulieHue mycKoBbIX
cBoricTB AJl. CriocoObl perynrpoBaHusi CKOPOCTH.
CunxpoHHBIe MamMHbl. KOHCTpYKIIMS U IPUHLINI AEHCTBUS
CUHXPOHHOM MalIMHbl. MarHUTHOE M0JI€ CUHXPOHHOTO
reneparopa (CI') npu Harpy3ske. Peakius skopst. OCHOBHBIE
YpaBHEHHUS U BEKTOPHbIE THarpaMMbl CHHXPOHHOW MaIlIHbI
(CM). ITapametpsl CI' B yCTaHOBUBIIIEMCS PEXKHME.
OcHoBHbIE XapaKTepUCTUKH aBTOHOMHOTO CI'.
[TapannensHas padota CI" ¢ ceTbto, ciocoObl U YCIOBUS
CUHXPOHM3AIMH. Y PaBHEHUS 3JIEKTPOMArHUTHON MOIIIHOCTH
Y MOMEHTA. YTIIOBbIe XapakTepuctuku CM, ctatnueckas
ycronunBocTh. U-00pa3Hble XapaKTepUCTUKH

3. | OCHOBBI NIEKTPOOE30MIACHOCTH
3.1. | OcHOBHI TexHuka 0€30MacHOCTH KaK KOMIUIEKC MEp U MEPONPUSATHIA,
ANEKTPOOE30MaCHOCTH oOecrneunBaronnii 6€30MacHOCTh padoT B

ANEKTPOyCTaHOBKAX. OMaCHOCTh MOPAXKEHUS SIEKTPUUECKUM
TOKOM. MexaHu3MBbI ICHCTBUS JIEKTPUUECKOTO TOKA HA
OpraHu3M 4eJioBeKa. BiMsiHue MOCTOSIHHOTO, IEPEMEHHOTO U
TOKOB BBICOKOW 4acTOThI. HyBCTBUTEIBHOCTh OPTaHU3Ma
YyesnoBeKa K JSUCTBUIO JJIEKTpUyecKoro Toka. [loporu
YYBCTBUTEIBHOCTH, HEOTTYCKAIOIINN TOK, CMEPTEJIbHBII
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nopor Toka. [IpaBuia TexHuku 0e30nacHOCTH oTpeduTesei
ANEKTpO3HEprun. DnekTpoyctaHoBku 10 1000 BOIbT,
anekTpoyctaHoBkH Bbiie 1000 BoabT. ['pynimb mo
AIIEKTPOOE30MIaCHOCTH MEPCOHANA, 00CITYKUBAIOIIETO
AIIEKTPOYCTAaHOBKU. J[efCTBYIOIINE JIEKTPOYCTAHOBKH.
[TopaxeHnue yesnoBeka eKTpuueckuM TokoM. ITytu Toka
yepes Teno yenoeka. OTHOBPEMEHHOE MPUKOCHOBEHHE K
TOKOBEIYIIIMM YaCTAM. DJIEKTPOTPABMBbI, TPABMBI,
CBSI3aHHBIE C TOPAKEHUEM UEIOBEKA SJIECKTPUUECKUM TOKOM.
@daxTOophl, BIAMUIIOLINE Ha COIPOTHUBIIEHUE TEJIA YEIOBEKa.
Hanpspkenue npukocHoBenus. lllaroBoe HanpsokeHue.
BozneiicTBue 37eKTpUUecKOro moJjisi Ha OpraHu3M 4YeJloBeKa.
[IpaBuiia oka3zaHus EepPBOM MOMOIIH MOCTPaJaBIIEMY OT
ANEKTPUYECKOro Toka. MickyccTBeHHOE nibixanue. Henpsimon
Maccax cepaua. OcBoOOXIeHUE MTOCTPAJABIIETO OT
JIEHCTBHSI DJIEKTPAYECKOro ToKa. [IpuHsaTHe Mep npoTUB
naaenus. [IpuBneuenue k cede BHuManus. Kareropuu
MIOMEILEHUH 10 OMACHOCTH MOPAKEHUS IEKTPUUECKUM
TokoM. Kareropuu pabot B aniekTpoyctaHoBkax. Hapsin.
Pacniopsixenue. Oprann3alluOHHO-TEXHUUECKUE
MEpPOIPHUITHS 110 0OECTIEUEHUI0 OE30MaCHOTO POBEACHHUS
paboT B 37IEKTpOyCTaHOBKaX. JInIla, OTBETCTBEHHBIE 32
Oe3omacHoe MpoBeieHNE paboT B AIEKTPOYCTAaHOBKAX.
Opranuzanus padbot o Hapsay. Jomyck 6puraas K padoTe.
[IpoBepka orcyrcTBUs HanpskeHus. [lopsaok HanoxeHus
MEPEHOCHBIX 3a3€MJICHUI. Y CTPOMCTBO 3a3€MIICHUM.
DnekTpo3aluTHbIe cpeacTBa. OCHOBHBIE 3JIEKTPO3AIUTHBIE
cpencTBa. JlonoIHUTENbHBIE 31EKTPO3aUIUTHBIE CPECTBA.
Hcnonb30BaHME 3JEKTPO3ALIUTHBIX CPEACTB B
anekTpoyctaHoBkax 70 u Boiie 1000 BoabT. [lnakaTer u
3HaKU. DIEKTPOMHCTPYMEHT. JIBoitHas u30nsuus
anekTpouHcTpymeHTa. [IpaBuia 6e3omnacHoi paboTHI.
WcrouHnky nMuTaHus 3IeKTPOUHCTpyMeHTa. McnbiTanue
M30JISIMU, TPEOOBaHUS K U30JIALUHU. 3a3eMJICHUE U
3aHyJIE€HUE, TPEXIOIIOCHBIE BIIIKU. THUIBI TPEAOXPAHUTENICH.
[IpaBuna 3amMeHbl NpenoxXpaHuTesen. JlecTHUIbI,
YCTpPOMCTBO, paboTa, ucnbiTaHusi. PaboTa Ha BICOTE,
MOCTKH, ITOAMOCTBS, Jieca. bezonacHble pacCcTOSHUS ISt
Pa3IMYHBIX KJIACCOB HAIPSKEHUSI.

4. | IIpou3BOACTBO ANEKTPOIHEPTUH
4.1. | IlponsBoacTBO CTpyKTypHBIE TEXHOJIOTHYECKUE CXEMBI, TPUHIIUIBI paboT U
3IEKTPOIHEPTUU ocobennoctu KOC, TOL, I'9C, TADC, ADC, I'TOC.

I'padyiku HArpy3Ku YIHEPTOCUCTEM U MX peaTH3aIUs
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Pa3IMYHBIMU THUIIAMH 3JIEKTPOCTAHIUN.
D1eKTpo0OOpyIOBaHHE HIIEKTPOCTAHIUI U TIOJCTAHIUIA: -
BBIKJTIOYATeIN 0aKOBbIE U MaJIOMACIISIHbIE; - 3JIeTa30BhIC,
BaKyyMHBIE, 3JICKTpOMarHuTHbIe. Brikitoyatenu Harpy3Ku; -
pPa3beIMHUTENN, OTACIUTENIN U KOPOTKO3aMbIKATEIH.
CunxpoHnsie renepatopsl. Turbl, napamerpbl. CucTeMbl
oxnaxjeHusi. Cucremsl Bo30yxaenus. Cuionbie
tparcopmaropsl. Tumebl, mapamerpbl. CHCTEMBI
oxJyaxaeHus. ABrorpancopmaropsl. Pexxumbr pabotst AT.
TennoBoii pexum TpancpopmaropoB. TpeboBaHus K cxeMaM
PVY. Cxemsbl PY panuanbHOro Tuma: CXeMbl C OJJHOM U ¢
JIByMsI cUCTeMaM# COOpHBIX IIMH. CXeMbl KOJBIIEBOTO THUIIA.
VYIpoleHHbIE CXEMBI.

5. | Ilepenaua u pacupeneneHue eKTPOIHEPTUU

5.1. | Ilepenaua u OO01mas XxapakTepUCTHKA dTEKTPUUECKUX CETEH.
pacnpezeneHue Krnaccudukanus amekTpudeckux cereil. MatemaTrndeckas
ANEKTPOIHEPTHUH MoJieJIb IMHUY 3eKkTpornepenayn. [1-oOpa3nas cxema

3aMeLIeHUs BO3AYIIHOM JINHUH, €€ TapaMeTphl: aKTUBHOE U
PEaKTUBHOE CONPOTHUBIICHUS, aKTUBHASI U EMKOCTHAas
IPOBOJIUMOCTH, OCOOEHHOCTH CXEM 3aMEIIECHUs JINHUM
pPa3HOro HOMUHAJIBHOIO HanpskeHus. [lapameTpbl cxembl
3aMelleHus KabenbHOM TMHUU. PeXuMHbBIE XapaKTepUCTHKU
auHUK. BekTopHbIe AarpaMMbl TOKOB U HapsS>KEHUH.
[Tanenue nHanpspxkenus. IlpononpHas u nonepeyHas
COCTaBJISIIOIIME BEKTOpa NajAeHus HanpsbkeHusd. [loreps
HanpspkeHus. Onpenenenne napaMeTpoB yCTaHOBUBLIETOCS
peKHUMa JIMHHUM: 110 TaHHBIM KOHIIA JINHUU; TIO JAaHHBIM
Hauana JuHuM. [lapaMeTpsl U cXxeMbl 3aMeleHHs
TpaHchopMaTOPHOTO 000PYTOBAHUS MTOHUKAIOIITUX
nojctanuuii. JIByxooMoTo4HbIe TpaHchopmaTopbl. Cxema
3aMELIeHUs, OIIPEIEICHHUE €€ TapaMeTPOB MO KaTal0KHBIM
JaHHBIM TpaHchopmaTopa. Onpenenenue noTepb MOIIHOCTH
B TpaHcopmarope. TpexoOMoTOUHBIE TpaHC(HOPMATOPHI.
Cxema 3aMmellieHns, ONpeaeIeHUE €€ TapaMeTPOB.
[Toncranuu ¢ aBroTpanchopmaropamu. KoHCTpYKTHBHBIE
0COOEHHOCTH, MOIITHOCTH 0OMOTOK, THIIOBasi MOIIHOCTh
aBToTpaHchopmMaTopa XapaKTepUCTHKU I'pauKOB HATPYy3KH.
Buzpsl rpagukoB Harpy3KkH U UX XapakTEPUCTUKH.
Haubonbias nu Haumenbias Harpy3ku. 1'o1oBoil rpaduk
Harpy3Ku 1o MpoJ0JKUTENbHOCTH. Yneno 4acoB
MCIIOJIb30BaHusl Hanbounbieil Harpy3ku THO.
IIpencraBieHne Harpy30K B PACUETHBIX CXEMaX

SJICKTPHUICCKUX CEeTeH: CTaTUYECKUMU XapaKTCPHUCTUKAMMU,
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IOCTOSIHHOM Harpy3Koi, HEM3MEHHBIMU AKTUBHBIM U
pPEaKTUBHBIM COIPOTUBJICHUAMHU. PacyeTsl yCTaHOBUBIIHUXCS
PEKUMOB MPOCTEHIINX IIEKTPUUYECKUX CeTeH. 3a1aun
pacuera yCTaHOBHUBIIMXCS PEKUMOB. PacueTHble CXeMbl
JIEKTPUUYECKUX CETEH, pacueTHas MOLUIHOCTb [1OICTaHIIUH.
Pacuer pexrMa pa3oMKHYTOM ceTu MeTo oM "B /iBa 3Tana’.
Pacuet pexxnMa KoJbLIeBOM CETH, TOUKA OTOKOpa3aea.
OcobeHHOCTH pacyeTa OJHOPOIHOM FIEKTPUUECKOM CETH.
OnpezneneHue NOTephb IEKTPOIHEPTUU. Y CIIOBHO-
IIEPEMEHHBIE U YCIOBHO-IIOCTOSIHHBIE ITIOTEPU MOILIHOCTU U
AJIEKTPOIHEPIUH B 3JIEMEHTaX AJIEKTpUUYecKoi ceTu. Bpems
MaKCHMaJbHBIX NOTEPh. Onpeaenenye 3arpar Ha
BO3MellleHHe oTepb. OCHOBBI PETYIMPOBAHUS HANPSKEHUS
Y KOMIICHCALIUY PEAKTUBHOW MOIIIHOCTH B 3JIEKTPUUECKUX
cersax. O01mas XapakTepUCTUKA PEXUMA HANPSKEHUN U
croco0oB ero peryiaupoBanusi. Haubomnpime padoune
HaInpsKeHUs 3JIeKTpooOopyaoBaHus. TpeboBaHus K
Ka4eCTBY HallpshKeHus. Perynupyromniye ycTpoicTBa U UxX
BJIMSIHAE HA PEKUM HAIPSYKCHUN: TeHepaTophl
AJIEKTPOCTAHLIMM, KOMIIECHCUPYIOILIE YCTPONCTBA
(CHHXpOHHBIE KOMIIEHCATOPbI, KOH/IEHCATOPHBIE OaTapew,
CTaTHMYECKHUE TUPUCTOPHBIE KOMIIEHCATOPBI, YCTAHOBKH
MPO/I0JILHOM KOMIIEHCAIH, PEAKTOPhI), TpaHC(HOPMATOPHI ¢
perynupyeMbiM ko3 duimenToM Tpanchopmanuu. OrneHka
JIOCTaTOYHOCTH PETYJIIMPOBOYHOIO JUANa3zoHa
MMOHWXAIOIEro Tpanchopmaropa

PacueTsl TOKOB KOPOTKHUX 3aMBIKQaHU U

PacueTsl TOKOB KOPOTKHX
3aMBIKaHUU

OO61ue cBefieHns 00 3IEKTPOMATHUTHBIX MEPEXOIHBIX
nporeccax. KopoTkue 3aMbIkaHus 1 UX KJ1accuuKarus.
JlonyieHns, npuHUMaeMble IIPU pacuyeTe KOPOTKOTo
3ambikanus (K3). [lepexonnslii npouecc npu TpexdasHoM
K3 B nenu 6e3 Tpancpopmaropos. [Tonsatue ynapHoro Toka,
yaapHoro kodddurmenta. Metoss! onpeaenenus Ta.
CxeMmbl 3aMeeHHUs TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB
(ATP), TpanchopmMaTopoB ¢ paciienaeHHOH 00OMOTKOM
HU3ILIETO HANPSKEHUS, CIBOCHHBIX PEAKTOPOB U UX
napametpsl. [IpeobpazoBanus cxem 3aMeleHusl.
ITpakTHyeckre MeTo bl pacueTa NepUOAUIECKON
coctabistonend Toka K3. Pacuer neiicTByromiero 3HadyeHus
NEepUOANYECKON cocTaBisitolel Toka K3 npu ynaneHHbIX
K3. Meton tnunoBbix kpuBbIX. HecuMMeTpuuHble KOPOTKHE
3aMbIKaHUs, OCHOBHBIE MOHATHS. CXxema 3aMeIIeHUs
npsiMOi, OOpaTHOM M HYJIEBOH MOCJIEI0BAaTEIbHOCTEH.
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CxeMmbl 3aMEIIEeHHs U TapaMeTPhl HYJIEBON
nocienoBarenbHocTy Tpanchopmaropa (ATP). [lpumepst Ha
COCTaBJICHUE CXEM 3aMElICHUS HYJIEBOU
nocienosarenbHocTd. Hecummerpuunsie K3. JIByxdasHoe
K3. I'paHnuHBbIE YyCI0BUS, OCHOBHBIE COOTHOLIEHUS IS
CUMMETPUYHBIX COCTABJISIIOLIMX TOKA U HAMPSXKEHUS,
BEKTOPHBIE IMarpaMMbl TOKa U HanpsbkeHus B mecte K3,
KOMIUIEKCHas cxema 3amenienus. Ognodasznoe K3.
['pannuHbIE YyCI0BUS, OCHOBHBIE COOTHOUIEHUS IS
CUMMETPUYHBIX COCTABJISIIONIMX TOKA U HAMPSXKEHUS,
BEKTOPHBIE IMarpaMMbl TOKa U HanpsbkeHus B mecte K3,
KOMIUICKCHas cxema 3amenienus. JIByxdasznoe K3 Ha 3emiio.
['pannuHbIe yCI0BUS, OCHOBHBIE COOTHOUIEHUS IS
CUMMETPUYHBIX COCTABJISIIOIIMX TOKA U HAMPSXKEHUS,
BEKTOPHBIE IMarpaMMbl TOKa U HanpsbkeHus B mecte K3,
KOMIUIEKCHAs CXeMa 3aMEIICHHUS.

Hepexoz[HLIe QJICKTPOMEXAHUYCCKHEC ITPOICCChI

IIepexonubie
JIEKTPOMEXAHUYECKUE
IIPOLIECCHI

O6ume moustust 06 99C u ee pexxnmax. OnpeneneHue
napaMmeTpoB cxeMm 3amerenus 9IC i pacueTosB.
Onpenenenue TOKOB U MOIIHOCTEN. Y Cl10BUSA
cymectBoBaHus pexkuMoB IIC U ycToHYMBOCTh. [loHsTHE
JUHAMHUYECKOU YCTOWYUBOCTU. Y CTOMYUBOCTD
neyxMamnHHon O9C. JlonymieHus U ynpoIeHus npu
pacuere ycTOMUMBOCTH. METO/I IOCIIE10BAaTENIbHBIX
uHTepBanoB. Ctarnueckas ycroitunBocts I9C. JlaBuHa
HaNPSDKEHUS, YCTOMYMBOCTD Y3714 KOMIUIEKCHON HArpy3KH .
Y CTONYMBOCTh CUHXPOHHBIX U ACUHXPOHHBIX JIBUTaTeNe B
cucTeMax JeKTpocHaOxeHus. PesynapTupyromias
YCTOMYMBOCTb. MEpONpUATHS IO YIIYUIICHHUIO
ycroitunBocty D3C (1onOoNMHUTENbHBIE). MeponpusTHs 1o
yiy4dmeHuto yeroiunBocti 99C (peKUMHBIE).

DneKTpuYecKasi 4acTh CTaHII

WU U NOACTAHIIUU

DneKkTpuyecKast 4acTh
CTaHIIUH U MOJCTAaHIIUHU

Cxewmpl anextpudeckux coequnenuit TOLl, KOC, I'DC u
'ADC, ADC, noacranuuii. O61mas xapakTepucTuKa
COOCTBEHHBIX HYXK]I AJICKTPOCTAHIINI U MOCTAHITAN
(Ha3Ha4YeHUe, UCTOYHHUKH, CTPYKTYpa OTpeOUTENei).
Cxempl anekTpocHadx)eHus: cooctBeHHBIX HY) 11 KOC, TOI],
ADC, I'DC u noacranuuii. [IponomKuTENbHBIN PEXUM
paboTHI AIIEKTPOYCTAHOBOK. BhIOOD ceueHunii mpoBOTHUKOB.
Tepmuueckoe neiicteue TokoB K3. DnekrponnHamuieckoe
nerictere TokoB K3 Ha anekTpudeckre MpoBOJIHUKHN U
anmapatbl. PacueTHble yCI0BUS BHIOOpA MPOBOIHUKOB U
annaparoB. BeiOOp NpOBOJTHUKOB U AJIEKTPUYECKUX
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anmnaparoB: BRIKJIIOYATENIeH, pa3beIUHUTENCH,
BBIKJIFOYATEJIEN Harpy3KH, OTAEIUTENEH,
KOPOTKO3aMbIKaTeJIel, IPeJOXPaHUTENCH, N3MEPUTEIbHBIX
Tpanc(hopMaTopoB TOKa M HanpsokeHus. OrpaHnYeHne TOKOB
K3. M3zmepurensublie TpaHchoOpMaToOphl TOKA U HAIPSHKEHUSL.

DKOHOMMKA B DHEPIETUKE

OKOHOMUKA B OHEPICTUKE

CoBpeMeHHbIE TCHICHIIUU Pa3BUTHSI TOIUIMBHO-
HHEPreTUYECKOro KomIuiekca KanuraapHble BIOKEHUS B
sHeprerudeckue 00bekTbl. OCHOBHBIE U 000POTHBIE (DOH/IBI
SHEPreTUYECKUX NMpeanpusaThii. Metoasl pacuera
ce0eCTOMMOCTH Ha SHEPTeTHUECKYIO MPOIYKLHUIO.
Opranuzanus Tpyaa U 3apab0THOM MJIaThl Ha
sHepronpeanpuATusaX. OCHOBHbBIE MOJIOKEHUS METOIUKU
TEXHUKO-D)KOHOMUYECKUX PACUETOB B YHEPIETHUKE.
@DHUHAHCOBBIN IJIaH SHEProNpPEANPUATHSL.

10.

DNEeKTPOIHEPTEeTUYECKUE CUCTEMBI U CETH

10.

DNEeKTPOIHEPreTHUECKHE
CHCTEMBI U CETH

TexHUKO-IKOHOMHYECKHUE OCHOBBI TPOCKTUPOBAHUS
ANEeKTpUUecKuX cereil. OCHOBHBIE 3a/1a4u IPOECKTUPOBAHUS
ANEKTPUYECKUX ceTell. KanuTaibHble BI0KEHUS HA
COOPYKEHHE BO3IYIIHBIX U KaOEIbHbBIX JTMHHA.
KanuranbHbie BIOXKEHHS HA COOPYKEHUE TTOHMKAIOIITIX
nojacTaHImil. M31epKKu Ha aMOPTU3ALIMIO U 00CTYKUBAaHUE
ceTH. 3aTpaThl HA KOMIICHCAITUIO MTOTEPH DJIEKTPOIHEPTUH B
cetu. [loHATHS HOPMUPOBAHHOTO CPOKA OKYIIAEMOCTH,
kod(urmenta 3¢ HEKTUBHOCTH U TUCKOHTHPOBAHHBIX
3arpar. MUHUMYM 3aTpaT B Kaue€CTBE KpUTEPUS
skoHOMUYecKOM hdexTuBHOCTH. Knaccudukarus
noTpeOuTeNel Mo CTETNeHN HAIeKHOCTH IEKTPOCHAOKEHHUSI.
Ornpezenienrie BEpOSTHOTO yiepOa oT repepbiBa
aneKkTpocHaOxeHus. bamaHckl MOIIHOCTEH B
AJIEKTpOIHEpreTrdeckont cucreme. CocTaBisonire 6aaraHcoB
AKTHUBHOM M peaKTUBHOI MOIIHOCTH B
AIEKTPOIHEPTETHUECKUX CUCTEMAaX U PAOHHBIX CETSIX.
BrisiBiieHre He0OXOIMMOCTH YCTAHOBKH JTOTIOTHUTEIHHBIX
HWCTOYHUKOB PEAKTUBHOW MOIIHOCTU. ICTOUHMKH
PEaKTUBHOM MOIIHOCTH B 3JIEKTPUUECKUX CUCTEMAX, UX
TEXHUYECKUE U IKOHOMUYECKHE XapaKTEPUCTHKU. BIOOp
MOIIIHOCTH U TUIa KOMIIEHCUPYIOLIUX YCTPOUCTB 1O
YCJIOBHSIM OajlaHCca PEaKTUBHOW MOIITHOCTH B DJIEKTPHUECKOU
cetu. [IpyHIMIIBI 5KOHOMUYECKOTO Pa3MEeILEHUs
KOMIIEHCUPYIOIIMX YCTPOUCTB Ha MOJACTAHIMSIX ceTH. BbIOOp
OCHOBHBIX NTaPaMETPOB IJIEKTPUUYECKUX CETEH Mpu
npoektupoBaHi. OCHOBHBIC THUIIBI KOH(UTYpAIIUN CXEM
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ANEKTPUUECKUX CETEH M UX KaYEeCTBEHHBIC XapaKTEPUCTHKHU.
Bb100p HOMUHATBHOTO HANPSKEHUST YIaCTKOB CeTU. BrIGOD
YCTaHOBJICHHOW MOITHOCTH TpaHc(hopMaTopoB
MMOHMYKAIOIINX IMOACTAHIMI: dKOHOMHYSCKOE KOJIMYCCTBO U
HOMUHAJIbHBIC MOIITHOCTH TpaHC(HOPMATOPOB, TEXHUUECCKUE
OTpaHUYCHUS, IOMYCTUMBIC TIEPETPY3KH B PA3ITUIHBIX
pexumax. Beibop cxeM pacnpenenuTeabHbIX YCTPOUCTB
MOHIDKAIOIIUX MOACTaHIuN BeIOOp MPOBOAOB BO3YIITHBIX
JUHUN U CEYCHUH TOKOBEMYIIMX JKUJI KaOeme:
SKOHOMHUYECKUE MMapaMeTphl, TEXHUYECKHUE OTPAHUYCHHUS,
JOIYCTUMBIE TIEPErpy3KH B pabovnXx peskuMax. AJIroOpuT™M
BBIOOpA ONTHUMAIHLHOTO BapHAHTA CXEMBI CETH

11. | Peneiinas 3ammrTa U aBTOMaTU3ALUS AIEKTPOIHEPTETUUECKUX CUCTEM
11. | Peneitnas 3amura u HasnaueHune u BUJIbl aBBTOMATUKH SHEPTOCHUCTEM.
1. | aBromaru3zanus Haznauenwue penelinoil 3amutel, TpeOOBaHUS,

SJICKTPOOHCPICTUYCCKUX
CHUCTEM

IIPEABSBIISEMBIE K YCTPONUCTBAM PEJICUHON 3aIMTHI.
OcHoBHbIE BUBI TOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI AJIIEMEHTOB HEPTOCUCTEMBI, Ha KOTOPBIE JTOJIKHBI
pearupoBaTh YCTPOMCTBA PEJICMHOMN 3alUThl. Busl
KOPOTKHX 3aMbIKaHUil. BeKTOpHBIE AMarpaMMbl TOKOB U
HaNpsDKSHUH P Tpexa3HbIX, IBYXPa3HbIX, 0THO(DA3HBIX U
JBYX(a3HbIX KOPOTKUX 3aMBbIKAaHUH Ha 3eMJI0 B CETH C
3a3eMJICHHOM HeUTpanplo. BekropHas nuarpamma
0J1HO(a3HOr 0 3aMBIKAHUS Ha 3€MJIIO B CETH C
M30JIMPOBAaHHON HeWTpanblo. Kakne n3mMeHenus napameTpoB
peKMMa IPU BO3HUKHOBEHUH KOPOTKHX 3aMBbIKaHUHM MOTYT
OBITh MCIOJIb30BaHbI AJI1 IOCTPOEHHUS PEIEHHON 3aIUTHI.
BekTopHbIE AMarpaMMbl TOKOB [P KOPOTKOM 3aMbBIKaHUU 32
TpaHchopMaTOPOM CO CXEMOU COSTUHEHUS 0OMOTOK
TpeyrojapHuK/3Be3a-11. MakcumanbHast TOKOBas 3alllMTa.
Omnpenenenue napamMeTpoB cpabaThIBaHUS U OLIEHKA
4yBCTBUTEIBHOCTH 3alIUTHI. BapuaHThl cxem
M3MEPUTENILHOTO OpraHa 3aluThl. MakcuMalibHas TOKOBast
3alMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM O HANPSKEHHUIO.
ToxoBas orceuka. TokoBas 3ammTa co CTYIIEHYaTON
XapaKTEPUCTUKOM BBIACPKKH BPEMEHHU. 3aluTa OT
3aMbIKAaHUH Ha 3€MJIIO B CETH C U30JUPOBAHHON HEHUTPAJIBIO.
ToxoBast HallpaBJIEHHAs 3allUTa JIMHUH 3JIEKTPOIIEpEIady C
JIBYXCTOPOHHHUM nuTaHueM. 90°-as cxema BKIIOYEHUS pelle
HalpaBJIeHUs1 MOIIHOCTU. TOKOBasl HalpaBJIEHHAs 3alluTa Co
CTYNEHYATON XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHH.
ToxoBas 3anuTa HyJ1€BOU 1ocienoBareabHocTu. TokoBas
3amuTa 00paTHON MOCIEOBATEIHPHOCTH. 3a0UHAS 3aIUTA
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JTUCIUTIINH (MOJTyJICH )
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TuHUH snekTponepenaun. [Ipunuun neiicTBus, mapameTpsl
cpabareiBanus. [IpononsHast quddepeHnuanbHas TOKOBas
3aluTa, MPUHIIMI JEHCTBUS, TapaMeTphl cpabaThIBaHUS.
[TpononsHas quddepeHinanbHas TOKOBas 3alUTa THHAH.
Huddepennmanbro-haszHas 3amurta TuHuM. [lonmepeynas
muddepeHranbHas TOKOBas 3aluTa, IPUHIIHIT JSHCTBYS,
cpabareiBanus. [lonepeuynas auddepeHnmaibHas TOKOBas
HallpaBJIeHa 3alUTa NapaJlyIeIbHbIX JIMHUM.
ABTOMaTHueckoe 1moBTopHoe BritoueHue (AlIB).
Hasznauenue AIIB, tpeGoBanust, npeapssisiembie Kk AIIB.
Bo3MOXHOCTH YCKOpEeHHUsI IEHCTBUS 3alUThl IPU HATUYUU
AIIB. [ToBpexxaeHus: 1 HEeHOpMaJlbHbIE PEKUMBI paOOTHI
Tpancopmatopa. TpeOoBaHus, MPEABIBIIEMbIE K peTIeitHON
3amute Tpanchopmaropa. OCHOBHBIE U PE3EPBHBIEC 3AIUTHI
Tparcopmaropa.

12.

Bozaymnsie u kabenbHbIC TUHUT

12.

BOS,Z[YI_HHBIG 1 KaOeJIbHEIE
JIMHUU

OcHoBHbIe NIOHATHA U onpenenenus. Knaccuduxauus JIDII
IIEPEMEHHOT0 ToKa. Pa3Butue TexHuku nepepauu 39 B XX
Beke. KoncTpykTuBHbIe 2neMeHThl BJI, nX Ha3HadeHue.
Ycnosust pabotel BJI (rososnenHsie 1 BETpoBbIe HArpy3KH).
Turbel IpOBOAOB U IPO303aLIUTHBIX TPOCOB. Pacmienienue
¢a3 u ux Tpancno3unusa. Koncrpykiuu onop u ux
Kjaccupukanus. TUIbI H30JAUUOHHBIX KOHCTPYKLIUH.
JIunelinag apmarypa. I'eomerpuyeckue xapakrepuctuku BJI.
[TpyunHBI ¥ TEHAECHLUS PA3BUTHUS KaOETbHON TEXHUKHU.
DneMeHTHI KabelbHbIX JIMHUHN, UX Ha3HaueHue. Ternsoas
cxema 3aMeleHus kadens. TOku U MOIIHOCTH, AONYCTUMBIE
0 YCJIOBUSIM HarpeBa U30JIALUM Kalels B CTALlMOHAPHOM
pexxume. [lytu yBennuenus npomnyckHoit cnocoonoctu KJI.
Knaccugukaius 1 OCHOBHBIE TUITBI CHIIOBBIX KaOenei.
OcHoBHble Bub! apMatypbl KJI

13.

N3omanus u nepeHanpsKkeHus

13.

N30mamusa n
nepeHanpsiKeHus

DnekTpodusndeckre mpoiecch B razax. Knaccuduxarus
AIIEKTPUUYECKHUX ToJel. MoHM3alMOHHbIE TPOLIECCHI B ra3ax.
JlaBuHa 31EKTPOHOB. Y CIIOBHE CAMOCTOSITEILHOCTH pa3psia.
3akoH [lamena. 3aBUCUMOCTb pa3psIHOTO HANPSHKEHUS OT
JaBJIeHUs ra3a u Apyrux GakTopoB. DPPEeKT NoIIPHOCTH.
bapobepnsiit 3 dpext KopoHHslit pa3psa Ha HOCTOSHHOM U
MEPEMEHHOM HaIpspKeHHsIX. [loTepu sHeprin Ha KOPOHY
IpY EPEMEHHOM HalpsbkeHUH. Pajnonomexu, co3aaBaembie
KOPOHHBIM pa3psA0M Ha npoBojax. Pa3psn B Bo3ayxe BIOJb
MOBEPXHOCTHU TBEPAOTO TUAJIEKTpUKA. BiusHue
KOHCTPYKTHBHBIX OCOOCHHOCTEW Ha HANPSHKEHHE
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ConepkaHue TUCIHUIUIUH (MOTYJICH)

nepekpbIThsi OCHOBHBIE BUbI U CBOMCTBA BHEIIHEN
u3ossiun. ATMoc(epHBI BO3TyX KaK TUAICKTPUK.
Ha3naueHnue 1 TUIIBI U301 TOPOB. DKCIUTyaTallMOHHBII
KOHTpOJIb. O0111asi XapaKTeprUCTUKa U TUITbI BHYTPEHHEHN
n3ossinuu. KomOunupoBanue quanekTpukoB. CtapeHue
BHYTPECHHEN U BHEIIHEN M30JALMU. KoopauHanuus u30Jsauumu
[Tpodunaktuka n3onsauuu. 3a1a4u U UEeId NPOPUIaKTUKH.
MeTtoabl uCnbITaHUS! U30JISIIIUU. BHICOKOBOJIBTHBIE
WCIIBITATENIbHBIE YCTAHOBKH BBICOKOI'O HAIIPSKEHUSI.

Y cTaHOBKY AJ1s MOTYYEHUSI BBICOKUX TIEPEMEHHBIX U
MOCTOSIHHBIX HanpspKeHUil. IMIyIbCHBIE UCTIBITATENbHbBIE
ycTaHOBKH. VI3MepeHue BbICOKUX HANPSKEHUN (M3MepeHue
IapPOBBIM Pa3psAHUKOM, U3MEPEHUE JIEKTPOCTATHUYECKUM
KHJIOBOJIBTMETPOM, U3MEPEHUE HATIPSIKEHUS C
ucnoip3oBanueM aenuteneit) Knaccuduxanms
nepeHanpspkeHuid. ['po3oBbie nepeHanpskeHus. MoHUS Kak
HMCTOYHMK I'PO30BbIX MepeHarpsikeHnid. OCHOBHbIE
rapameTpsl MOJIHMM. VIHTEeHCUBHOCTB TPO30BOM
nesTeNbHOCTH. BHyTpeHHue nepenamnpsokenus. Oo01mas
XapaKTepUCTHKA. BoHOBBIE TIPOIIECCH B 0OMOTKAX
Tpancopmaropa. HauanbHoe pacnpenenenre Hanps>KeHUe
BJIOJIb OOMOTKHU TpaHC(HOPMATOPOB, YCTAHOBUBIIIUICS
pexuM, NepexoaHbIN mpoliecc. Pacnipenenenne HanpsKeHUs
BJIOJIb OOMOTOK Tpex(}a3zHoro Tpancpopmaropa
Knaccudukanus Mep 3aluThl OT epEHANPSIKEHHIA.
VYerpoiicTBa 3alMTHI OT HEpEeHANPsHKEHUN. 3aimTa
MOJACTAHIMI OT MPSAMBIX YIApPOB MOJIHUH. 30HA 3aIUThI
MOJIHUEOTBOJIOB. 30HA 3aIUThI TPOCOBOT'O MOJIHUEOTBO/IA.
['p030ynopHOCTh OOBEKTOB

14. | Cuctemsl 371€KTPOCHA0XKEHNS TOPOJIOB U MPOMBIIIIEHHBIX NPEAIPUITUN

14. | Cucrembl OJIEKTPOIIOTPEBJIEHUE Pexumsl anekTponotpedaeHus

1. | snexTpocHaOXeHus Junamuka snextponotpednenus B Poccuiickoit @eneparum,
roOpoJIOB U DNEeKTpUYECKHE HArPY3KH U DIEKTPONOTpeOIeHHUE
IIPOMBIIICHHBIX CeNUTEOHBIX TePPUTOPHIA TOPO10B, [ paduKu MEeKTPUIECKUX
MPEATPUITHI Harpy30K M UX XapaKTepUCTHKU, PaKTOPBI, BIUSIOIINAE HA

PEKUMBI DJIEKTPONOTpeOIeHUs Y IpaBIeHHE
anekTponorpedennem Llemn ynpaBneHus
ANIEKTponoTpedieHueM, ABapuitHble OrpaHHYEHHS
AIIeKTpOnoTpeOIeHus:, MepOonpusTHS 10 PETyITUPOBAHHIO
PEKUMOB 3ueKTpornoTpedienus, CTUMyTupoBaHHe
noTpeduTeNeil K ypaBJIeHUIO 3IEKTPONOTPEOICHHEM.
SJIEKTPUYECKHME HATPY3KHU 3JIEMEHTOB
CUCTEM DJIEKTPOCHABXEHU S PacuetHble Harpy3ku
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3JIEMEHTOB CUCTEM 3J1eKTpocHa0keHusl, [lonsaTue pacueTHoit
Harpy3ku. MareMaTtuyeckoe OnMcaHue EKTPUYECKUX
Harpy3ok, [lokazartenu, XxapakTepu3yroIue pexuMbl padboThl
AJIEKTPONPUEMHHUKOB U UX Ipymil, [TpakTruueckne MeTo bl
OIpEEIICHUs PACYETHBIX HArpy30kK, Onpenenenne
pacyYeTHBIX HArpy30K CETUTEOHBIX TEPPUTOPUIL TOPOIOB
OO6ume nosoxeHust, PacueTHas Harpyska Ha IIMHaX
BBOJIHBIX PacCIpeleIUTEIbHbIX YCTPONUCTB 31aHUM,
Pacuernas Harpyska pacnpenenutenabHbix JuHui 380 B u
Tparcopmaropubsix nmoacraniuii 6—20/0,4 kB, PacueTHas
Harpyska 35ieMeHTOB ceteil 6—20 kB u neHTpoB nutanus,
YKpyrnHeHHas OlleHKa pacyeTHOM HArpy3Ku CEITUTECOHBIX
TeppuTopuii, IIpumMepsl onpeneneHus pac4eTHBIX
3NeKTpHueckux Harpysok. PEXXUMBI HEUTPAJIA B
CUCTEMAX DJIEKTPOCHABXEHU S Pexumsl
HEeHTpasu B ceTsix cpeaHero Hanpspkenus (6—35 xkB)
N3onupoBanHas HeWTpaiplo, HopMupoBanue eMKOCTHOTO
TOKA 3aMbIKaHUA Ha 3eMit0, KomnencupoBanHas HEUTpaJlb,
[Hyroracsmue peaktopsl, Pe3uctuBHoe 3a3eMiecHue
HelTpanu, OcoOEHHOCTH BbIOOpA peKUMa HEUTPAIIU B CETAX
¢ KalesIMU ¢ M30JILMEN U3 CIIUTOrO MOJIMITHIICHA.
PexxumMbl HelTpau B ceTssX HU3KOro HarpshkeHus (10 1000
B) I'myxo3a3emiienHas HelTpanb, M3onupoBaHHas HeUTpab.
CXEMBI T'OPOACKUX PACIIPEAEJIMTEJIBHBIX
DJIEKTPUYECKHNX CETEM IIpHHIHIIBI TOCTPOSHHS CXEM
ropojackux ceteil TpeboBaHus, MpeabIBISIEMbIE K CXEMaM
ropojckux cereil, HanexxHocTh 37eKTpOCHA0XKEH !,
KoMMmyTannoHHbIe U 3aIMIIAIONINE SIEKTPUYECKUE
annapatbl. CXeMbl pacpeeINTENbHBIX dJIEKTPUUECKUX
cerelt PagmanbHo-MarucTpanbHas Hepe3epBUPOBaHHAS
cxema ceTH, [leTneBas HeaBTOMaTU3UPOBAHHASL CXEMa CETH,
[leTneBast aBTOMaTHU3UpPOBAaHHAS CXEMa CETH,
Cno’)xHO3aMKHYyTasi CXeMa CETH HU3KOI0 HaIIPSHKEHNUS,
MHorosyueBble aBTOMaTU3UPOBAHHbBIE CXEMBI CETH,
Peanuszanus ycTpoicTBa aBTOMaTUYECKOTO BKIFOUEHHUSI
pe3epBa B IBYXTpaHCPOPMATOPHOU MOACTAHITUH, CXEMBI
BBOJHBIX PaCIpEIEIUTEIbHBIX YCTPONCTB 3aHHH,
PexoMenaanuu o BeIOOPY CXeM pacipeeuTeIbHON CeTH,
[Turaromue cetn 6—20 kB HeobxoaumMocTh coopyKeHus
pacnpenenuTenbHbIX MyHKTOB 6—20 kB, Cxembl nuTaromumx
cereit 6—10 kB, Oco6eHHOCTH TOCTPOCHUS MUTAIOIINX
cerent 20 kB

15.

ABTOMaTHKA QJICKTPOSIHCPTCTUICCKUX CUCTCM
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ABTOMAaTHKa
3IEKTPOIHEPIETUUECKUX
CUCTEM

Oco0eHHOCTH YHEPreTHUECKOr0 IPOU3BOJICTRA,
00yCJIaBIUBAIOLIUE LIMPOKOE BHEAPEHUE CPELCTB
aBTOMATHUKH. BUIbI aBTOMaTUKH YHEPrOCUCTEM U UX
B3aMMOCBA3b. TE€XHOJIOTrN4€eCcKasi aBTOMATHKa, aBTOMaTUKa
YIPaBIEHUS HOPMAJIBHBIMU PEXUMAMHM, IPOTUBOABaPUHHOE
ABTOMATUYECKOE YIIPABJIECHUE 3JIEKTPOIHEPTreTUUECKUMHU
cucreMamu (DCC - mpoTHBOaBapHiiHasi aBTOMATHKA).
ABTOMAaTHKA YIIpaBJIEHUs IIyCKOM U OCTaHOBOM Typ0oO- 1
rugporesepaTopoB. OCOOEHHOCTH aBTOMAaTUYECKOIO
yhpaBieHus TypOOreHepaTopaMu aTOMHbBIX CTaHIUH.
ABTOMaTHYECKOE BKIIOYEHUE CUHXPOHHBIX T€HEPATOPOB Ha
napajuieNbHyr0 padoty. CriocoOb!l M YCIIOBHUS BKIIFOUCHUSI.
ABTOMAaTHYECKNE CUHXPOHU3ATOPBI (MUKPO3JIEKTPOHHBIE U
MHUKPOIIPOIIECCOPHBIC). ABTOMAaTUYECKOE PETYIMPOBAHKE
HanpsbKeHus U peaktuBHO# MoiHocTd (APH 1 PM) B O9C.
TexHuueckue cpeacTBa. ABTOMaTHUECKOE PEryIUPOBaHUE
B0o30yxaeHus (APB) cunxponusix MammH. CHuCTeMbl
BO30Y)KJICHHSI CHHXPOHHBIX T€HEPAaTOPOB, CHHXPOHHBIX
KOMIIEHCAaTOPOB U ABUraTeied. ABTOMaTHYECKUE
PEryIsTOPHI BO30YKACHUS IPOTIOPLIUOHATIBHOTO JICHCTBHS.
ABTOMAaTHYECKHE PEryJIATOPbl BO30YXK/IEHUS CUIBHOIO
neiicteus (APB C1). Muxkpornpoueccopusie APB CJI.
Oco0eHHOCTH aBTOMATHYECKOTO PEryJIMPOBAHUS
koa¢p¢punmentos Tpanchopmannu (APKT)
TpaHncpopmatopoB ¢ ycrpoiictBamu PITH. ABromarnyeckoe
yIpaBjieHUE PEaKTHUBHON MOLTHOCTHIO CTATHYECKUX €€
ucTouyHUKOB — KoMreHcaTopoB (CTK). ABTomarnueckoe
peryJivpoBaHHe YacTOThl U aKTUBHOM MouHocTH B DOC.
IlepBruHOE perynupoBaHUe - aBTOMATUYECKOE
peryJnpoBaHHEe YacTOThI BpalleHus TypOo- U
THIPOTe€HEPAaTOPOB. ABTOMAaTUYECKUE PETYISITOPBI YaCTOTHI
BpaieHus (APYB). Buns! (rugpoauHamMuueckue u
anektporugpasandeckue APYUB). Bropuunoe
pEryJinpoBaHHE - aBTOMAaTUYECKOE PETYJIINPOBAHUE YaCTOTHI
1 akTuBHOU MoiHOCTH (APUM) B O9C.
YacroToperynupyrouiye 3JIeKTPOCTaHLIUU U
AIIEKTPOCTAHLIUH, pabOTaIOIIHE MO JUCIIETYEPCKOMY
rpaduky Harpy3ku. OnTUMallbHOE pacipeeieHne Harpy30K
MEXy 00beTUHEHUSAMH, SHEPTOCUCTEMAaMH U
reHepaTopamMu. MHoroypoBHeBas uepapxuyeckas APUM
Enunoii sHeprocucrems! Poccun. IIporuBoasapuiinas
aBTomaruka. HazHaueHue, BUJIbI, IpeIbsABIsIEMbIE
TpeOoBaHusl. ABTOMAaTHKA OTPaHUYEHUS] HEJOMYCTUMBIX
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M3MEHEHUH JeUCTBYIONIETr0 3HAYCHUS U YaCTOTHI
HaIpsOKEHUs: ABTOMAaTHKA OTPaHUYCHUS TTOBBIIICHUS U
cuwkenus Hanpspkenus (AOITH u [JOCH). ABromaruka
orpanuyeHus noselieHus yactotsel (AOIIY). ABTomarnka
orpaHuyeHus cHKeHus 9actotbl (AOCY), BKiIrogaromas
ABTOMATHKY YaCTOTHOIO ITYCKa PE3€PBHBIX T€HEPATOPOB
(AUIII"), aBTOMaTUYECKYIO YaCTOTHYIO pa3rpy3ky (AYP) u
JICTUTENIbHYI0 aBTOMATHKY MO YaCTOTE Ha TEIJIOBBIX U
ATOMHBIX CTAHIUSAX. ABTOMATHKa MPEAOTBPAIlCHUs
Hapymenus ycroiuuoctu (AITHY). Crioco6s1 1o3upoBanus
yopasisitoux Bo3aeicTeuid. LlentpanuzoBannas AITHY.
HeuentpanmuzoBannbie ycrpoiictBa AITHY. ABromaruka
JUKBUJAIIMN aCHHXPOHHBIX pekuMoB (AJIAP). Tunosoe
(ocHoBHoe) yctpoiictBo AJIAP. ABTomMaTnueckoe
noBTopHoe BkitoueHue (AIIB) B 99C. ABromarnyeckoe
BKJIIOYeHHE pe3epra (ABP).

16.

HI/IaFHOCTI/IKa BBICOKOBOJIBTHOI'O O60py,HOBaHI/I$I

16.

Jwnarnocruka
BBICOKOBOJIBTHOTO
o0opynoBaHus

3anauu cCOBpeMEeHHOM nuarHocTuku. CoBpeMeHHas cuctema
JIMarHOCTHKA. JIMarHOCTUKA dJIEKTPUYECKON U30IISAUN
o0opynosanus BH. McnbiTanue n3041uu MOBBIIEHHBIM
MEPEMEHHBIM HAPSHKEHUEM: BBIOOD 3HAUCHHS
UCIBITATEIBHOTO HANPSHKEHUs, IPOLEAYypa IPOBEACHUS
WCIIBITAaHUH, OLIEHKA PE3yJIbTaTOB UCIIBITAHUN. MeTo bl
KOHTPOJISl KauecTBa TpaHC(HOPMATOPHOTo Maca.
JlnarsocTtrka CUJIOBBIX TPaHC(OPMATOPOB U PEAKTOPOB;
Ba)XKHeHIINE GYHKINOHATIBHBIE Y3JIbl U CUCTEMBI,
MTO/JIEXKAIUE KOHTPOJIIO, METO/IBI M TEXHHUYECKHUE CPEJCTBA
KOHTPOJIS 3TUX Y3JIOB U CUCTEM. XpoMaTorpadudeckuit
aHaJIU3 PaCTBOPEHHBIX I'a30B. McnbITaHus U301
MOBBIIIEHHBIM BBITPSIMIICHHBIM (IIOCTOSIHHBIM)
HarpsbkeHueM. KOHTpOJIb M30J511HY 110 CONTPOTUBIICHUIO,
0COOEHHOCTH U3MEPEHHUS B Cllydae HEOTHOPOTHOCTH
W30JUN

17.

Teopernueckre ocHoBbl BUD

17.

TeopeTnyeckre OCHOBBI
BUD

O6mue nonmoxkeHus kypea. [Ipeamer u 3agaun Kypca.
['uaposneprus: Gopmbl €€ IpOsIBIEHUS U OCOOEHHOCTH.
CoBpeMEHHBIN TOTUIMBHO-IHEPTE€THUECKUI KOMITIIEKC
Poccuu 1 ero 0COOEHHOCTH B YCIIOBUSX CTAHOBJICHUS
PBIHOYHBIX OTHOWIEHUH. [ maposnepreruka Poccun Ha
COBPEMEHHOM JTarie: mpodaeMbl U MEPCIEKTUBBI PA3BUTHS.
CoBpeMeHHas ruipodHepreTrka. OCHOBHBIE KaTErOpuu
TUAPOIHEPTETUYECKOro NoTeHnuana. Maas
rugposHepreTrka. OCHOBHBIE ITOHATHS U ONPEIETICHUS.
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OTnuuus OT TPaIUUUMOHHON T'MAPO3HEPTETUKH.
Herpaaunmonnusle METOBI pacueTa OCHOBHBIX KaTETOpU
THIPOIHEPIreTUYECKOr0 MOTCHIIMAIA MAJION
TUIPOIHEPTETUKU B YCIOBUAX PHIHOYHBIX OTHOUIEHUN U
pOCTa 3HAYMMOCTH COLIUAIbHO-3KOHOMUYECKUX (PAaKTOPOB.
TeopeTnueckre OCHOBbI COTHEYHOU 3HepreTuKU. CoHeYHas
HHEPreTHKa, OOLIUE M0JI0KEHHsI, OCHOBHbIE ITIOHATUS U
onpezenenus. Cocrapisomue coaHeynoro uznydenus (CH1)
Ha 3emuie. Metonbl usmepenust CU. MudopmanmonHoe
o0ecrnieueHne remo-3HepreTuueckux pacueTos. CpouHble
HaOmroneHus 3a CU. OcHOBHBIE OLIMOKH U I0BEpUTEIbHAS
BEPOATHOCTH oMOOK. MeTo bl pacuera mpuxoaa CH Ha
TOPU30HTAIBHYIO U HAKIIOHEHHYIO K 0Ty IPUEMHYIO
IUIOUIA/IKy Ha 3emiie. MeTo bl pacueTa OCHOBHBIX KaTeropui
HHEPreTUYECKOT0 IOTEHIMAJIa COJIHEYHON SJHEPIeTUKE Ha
3emiie B Touke A([Jo;[Jo) u muist repputopun, S (km2).
Pecypcebl conneunoii sHepretuku B Poccun, ux 0ocobeHHOCTH
Y TIEPCIIEKTHUBbI UCIOIb30BaHMsl. TeopeTHuecKre OCHOBBI
BeTpo3HepreTuku. Berposnepreruka. O01mue noioxeHus,
OCHOBHBIE MOHATHA U onpeeneHus. Mapopmannonnoe
o0ecrieyeHne BeTPOIHEPreTUYECKUX PACUETOB JUIsl pa3HbIX
ycioBuit pabotsl BOVY (padoTa B 00beIUHEHHOMN WIIH
JIOKaJIbHOM 3HEprocucTeMe; pabota Ha aBTOHOMHOTO
notpedurenst). Cpounbie HAOIIOICHUS 32 TTapaMeTpaMu
BETpa B METEOPOJIOTHH U UX 0cOOeHHOCTH. MeToibl pacuera
muddepeHIanbHOM TOBTOPSEMOCTH CKOPOCTEH BETpa 1
¢bynkuuu ux pacnpeaeneHus. OcoOeHHOCTH UCIIOIb30BaHUS
pa3HbIX MaTeMaTUYECKUX Mozenel s AuddepeHnnaibHon
IIOBTOPSIEMOCTH CKOpPOCTEN BeTpa B Poccum.

18. | OcHoBHOE dHEpreTHIecKoe obopynoBanue BID.
18. | OcHoBHoe 2HepreTHueckoe | Kimaccudukarms nctoyHnkoB sHepruu. Kinaccudukanums
1. | obopynoBanue BID. BO300HOBIISIEMBIX HCTOYHUKOB 3Hepruu. CpaBHenue BUD c

TPaAUIIMOHHBIMA UCTOYHUKAMH dHepruu. Kareropuun
norennuanoB BUD. Mecto u 3naueane BUD B
COBPEMEHHOM TOIUTMBHO-IHEPTETUYECKOM KOMITJIEKCE MHUPa
u Poccun. DxoHoMuueckue acnekTel BUD.
3aKkoHOATENbHBIE CXeMbI Toiep kK B B Mupe n
Poccun. Texanueckre 0cOOCHHOCTH UCIONb30BaHus BUD B
CHCTEMax IEHTPATU30BAHHOTO U JICIICHTPATU30BAHHOTO
sHeprocHadxeHus. [1o1xo1 K MPOEKTUPOBAHUIO CUCTEM
JIEIEHTPATM30BaHHOTO YHEprocHabxeHusi. CoBpeMeHHOE
nH(pOopMalnOHHOE o0ecrieueHune sl OlIeHKH pecypco BUD.
HcnonwzoBanne BUD B ycnoBusix Poccun. OcHOBHBIE
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MOHSTHS U OTpeiesieHus: BeTpodHepreTuku (BD).
CoBpeMEHHOE COCTOSIHUE U NEPCIIEKTUBBI pa3BuTus BO B
mupe u Poccun. Undopmanmonnoe odbecnedenue mo
BETPOBBIM pecypcam. OCHOBHBIE BIHAONINE (DAKTOPHI HA
dbopMupoBaHUE BETpa B IPU3EMHOM CII0€ aTMOC(EpHI.
OcCHOBHBIE KJIMMaTHYECKHUE U CTATUCTUUECKUE
XapaKkTEepUCTUKU BeTpa. TeopeTnyeckre moBTOPSIEMOCTH
CKOPOCTH BETpa. DHEPreTUUECKUE XapaKTEPUCTUKH BETpA!
MOIIIHOCTb U 3Heprus. Kiaccudpukanus
BETpOIHEpPreTHuecKux ycraHoBok (BOVY). BOVY ¢
TOPU30HTAJIBHON U BEPTUKAIbHON OChIO BpAIllCHMUS:
NPUHIUI pabOThl; HA3HAYEHNWE OCHOBHBIX KOMIIOHEHTOB;
MIPEUMYILECTBA U HEIOCTATKU. DHEP TETUUYECKHE
XapaKTEePUCTUKU U MokazaTesu BOY, a Takke MeToabl ux
pacuera. OcobeHHoCTH BBIOOpA apameTpos BOY,
paboTaronux B HEHTPAIU30BaHHbBIX U JELIEHTPAIN30BAHHbIX
cuctemax sHeprocHadxkenus. bananc suepruu BOY u BOC.
OcHOBHbIE IOHATHS U ONIPENEICHUS MaJIOH
ruzposHepretuku (MI'D). OcHOBHBIE CBOMCTBA BOJIHBIX
pecypcoB. COBpEMEHHOE COCTOSIHUE U MEPCIIEKTUBBI
pa3zButuss MI'D B Mupe u Poccun. OCHOBHBIE PEANIOCHUIKH
pPa3BUTHUS MaJIOW TMAPOIHEPTETUKHU B COBpEMEHHOU Poccuu.
OcHoBHble oTnuust MI'D oT TpaauIIMOHHOK
rupo3Hepretuku. Mctounuku snepromnorennuana MI'D u
TPaZULIHOHHON THIPOIHEPTETUKHU. DKOJIOTUYECKUE U
skoHOMHYeckue acrekTsl MI'D. Knaccudukanus manbix
I'9C (MI'3C) B Mupe u Poccun. Kareropuu noreHimanon
MID. Knaccudpukanus mansix I'9C (MI'DC) B mupe u
Poccun. Konctpykrusasie ocooeHHoctr MI'DC. CoctaB u
komroHoBka MI'DC 1o cxeMe co3/laHus Haropa.
Yuaudukanus odopynosanus MI'DC u 1pyrux npoeKkTHBIX
pemeHuii. OcHOBHbIE KOHCTpYKIMU MUKpOl DC: mukpol DC
PYKaBHOTO TUIa, CBOOOIHONOTOUHbIE MUKpOl DC,
cugonnsie MuKpol OC, rupnsaanbie Mukpol DC. OcHOBHBIE
MIOHSITHSL U OTIPEAEIIEHUS COJTHEUYHOM SHEPTEeTUKH.
CoBpeMEHHOE COCTOSIHUE U MEPCIIEKTUBBI pa3BuTus CO B
mupe u Poccun. Cxema Bpaienus 3emian Bokpyr ComiHia.
[Totepu conneunoro m3nyderus: (CHU). Cnexrp CH.
Ocnosnble coctaBistonie CU na 3emiie. OCHOBHBIE
nokasarenu u rnepeMenssie CH, m MeTosbl ux pacyera.
I'eomeTpus npuemHoi miomanku u ConHua.
HupopmaninoHHO-METOJu4YEeCKOe 00eCieueHre 0 pacueTy
cojHeyHoH paauanuu. OcHOBHbIE (hOpMBbI IpeoOpa3oBaHUs
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sHepruun CouHia. ®u3nyeckrue OCHOBBI COTHEYHON
dororHepreTrku. OCHOBHBIC YHEPTETHUCCKUE
XapaKTepUCTUKHU COHEUHOTO 3eMeHTa (CD). TexHonoruu u
Matepuaisl CO. YcTpoicTBO POTOIEKTPHUIESCKON CHCTEMBI
(CDPDOC). Dueprernueckue xapakrepuctuku CODIC. CODC
B [IEHTPATN30BAaHHBIX U JCIICHTPATH30BAHHBIX CUCTEMaX.
ConHeuHble TEIUIOBbIE AIeKTpocTaHIMK. KoHIIeHTpaTOphI
CU. Conneunsie kosuektopsl (CK) u cxemsl ux
PUMEHEHUS

19. | ABTOMaTH3MpOBaHHBIE HHPOPMALIMOHHO-U3MEPHUTEIBHBIE CHCTEMbI KOMMEPYECKOTO ydeTa
AIIEKTPOIHEPTUU

19. | ABTOMaTU3UpPOBAHHBIE OcHOBHBIE 337Uyl Kypca. ABTOMaTH3alMs yyeTa

1. | uapopmannonHo- AIIEKTPOIHEPTUH - MHCTPYMEHT MOBBIIEHUS 3(pPeKTUBHOCTH

HU3MCPUTCIIBHBIC CUCTCMbI
KOMMCPYECKOI'0 yucTa
QJICKTPOSHECPIUA

npoliecca Npou3BO/ICTBA, Iepelaul, pacupeaeIeHUs U
notpebiieHus AekTposnepruu. Llenu u 3agauu, pemiaemblie
cucteMoi. [IpuHIMIIBI TOCTPOEHUS] COBPEMEHHBIX CUCTEM
ACKYVYD. Tpebosanus k cuctreme ACKYD, npasuina yuera
AIIEKTPO3HEPIuU U MolHocTu. [IpaBuna yuera
AJIEKTPUUYECKON SHEpPruu. TUIOBbIE TEXHUYECKUE
TpeOOBaHUS K CPEICTBAM aBTOMATU3ALUU KOHTPOJISI U yueTa
anekTpo3Hepru U mowHocTH a1 ACKY D sneprocucrem.
CocraB u TpeboBaHus K KOHCTpyKuuu. [lokazaTenu
Ha3zHaueHus. TpeOoBaHUs M0 MUTAHUIO, TPOrPAMMHOMY
00ecnevyeHnIo, yCTOHYMBOCTH K KIIMMAaTHYE€CKUM U BHELITHUM
BO3/ECUCTBUSAM, O€3011aCHOCTH, HA/IEKHOCTH,
METPOJIOTHYECKOMY 00ECTIEUEHHUIO U TEXHUUECKOMY
oOcnyxuBaHuto. Opranu3zaiys ToueK U Iy yueTa
aneKTpodHepruu. OCHOBHBIE OIIPEIETICHUS U TEPMUHBI.
TpeboBaHMs K YCTaHOBKE CPEICTB KOMMEPUECKOT0 U
TEeXHHUYECKoro yyera. L{enu ydera anekTposHepruu.
®ynkunu u 3agaun AUMCKY D npennpusaruii ceteil.
3anaun AMC KV 6bITOBBIX OTpeOUTENEH. DTambl
CO3aHMs U BBOJA B OKcIUTyaranuto cucrtemsl ACKVYO.
[IpeanpoextHOe 06cmenoBanue npeanpusaTus. PazpaboTka
TEXHUYECKOT0 3a7jaHusl. MoepHU3alus N3MEPUTEIbHBIX
KOMIUIEKCOB. TexHopabouee MpoeKTUPOBaHNE
UH(POPMALMOHHO-U3MEPHUTEIBHOTO U HH(POPMALIMOHHO-
BBIUHCIUTENLHOTO KOMIUIEKCOB. PazpaboTka 10KyMEHTOB 1O
METpOJIOTHUECKOMY obecrieueHuto. Komruiekrarus.
CrpoutenbHO-MOHTaKHBIE PaOOTHI. [lyckoHanagouHble
paboTbl. OnbITHAS SKCIUTyaTalus. Y TBepKIEeHHE TUIIA
CpEeJICTBA U3MEPEHMSI U aTTECTALIUS METOIUKH BBITTOJIHEHUS
nu3MepeHuil. VcripiTanne Ha COOTBETCTBUE TEXHUUECKUX
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TpeOoBaHUI 0ObEMHEHHOTO pbIHKa SHepruu. Ilepenaua
ABTOMATH3UPOBAHHOHN MH(POPMAIIMOHHO-U3MEPUTEITHLHON
CUCTEMBI B IIOCTOSIHHYIO dKCILTyaTanuio M3mepenue sHeprun
Y MOILIHOCTH, IOTPEIIHOCTU U3MEPEHU. MeTobl
MU3MEpPEHU MOUTHOCTU. MIHyKIITMOHHBIN CUETYHK.
[udpossie cuetunku. [Torpemrnoctn u3mepennii. Hebanaunc
AIIEKTPO3HEPIUU U MoIHOCTU. KoMMepyeckue norepu.
CrpykTrypa u coctaB usmeputenbHoro kommiekca ACKYD
N3meputenbuplii kKaHall. TpanchopMaTopsl TOKa,
TpaHcGOopMaTOPbl HAPSYKEHUS, BTOPUYHBIE LIETIH, CUETUMKHU
NIEKTPUYECKON dHEpruu. BinsHue 31eMEHTOB Ha
METPOJIOTMUECKHUE XapaKTEPUCTUKN U3MEPEHU.
HNudopmannonsslii kanan. OpraHu3anus KaHajIoB CBS3H B
COOTBETCTBHUE C UEPAPXUUECKOMN CTPYKTYPOU IIPEATIPUSITHS.
Tunsl ycTpoHCTB CBA3M U KaHAJIOB Iepeaauu AaHHbIX. X
HAJIKHOCTH U IPOITYCKHAast criocoOHocTh. TpeboBanus u x
PE3epBUPOBAHUIO KAHAJIOB CBSA3U U 0030p CYILECTBYIOLINX
pemenuii. YcrpoiictBo coopa u nepenaun nanubix (Y CIII).
Hasnauenue. TpeboBanus Kk pyHKIIMOHAIILHOMY COCTaBY,
napameTpam, XpaHeHHIo JaHHbIX LleHTp 00paboTKu JaHHBIX.
Ilepeuens pemaembix 3ama4d. CocTaB U CTPYKTypa
IIPOrpaMMHO-aINapaTHBIX CPeCTB. TeXHUYECKUE cpeicTBa
U3MEpPEHUs, XpaHeHUs], epeiaun 1 00paboTKN MHPOpMALTUN
B cucteme L{ludpoBrie cUeTUNKH IEKTPOIHEPTUH.
TexHnueckue xapakTepucTuku. Hactpoeunsle nmapameTpsl.
CepBuCHBIE BO3MOKHOCTH, (PYHKIIMY U UX HACTPOMKa.
[TporpammMHuoe oOecrnieueHue. Y cTpoiCTBO cOopa U nepeaauu
nanHbIX (YCILJ). Texnuuecknue XapakTepUCTHKH.
Kondurypauus u Hactpoiiku. Opranuszanus HeHTpa
00paboTku gaHHbIX. TpeboBaHMs K HHPPACTPYKType U
arrapaTHOM 4acTu. Y CTPOMCTBO KAHAJIOB CBA3U Y POBHU
cOopa TaHHBIX. Y HUBEPCAIbHBIN aCUHXPOHHBIA IPEMO-
nepeaatuuk. Mutepdeiicsl. Kananst csizsu B AUMCKYD.
CocTaB 1 Ha3HaUY€HUE IPOTPAMMHOTO KOMIJIEKCA CUCTEMBbI
ACKY?D CoctaB KOMIUIEKCa IPOrpaMMHOT0 00ecrieueHHsl.
Monaynb anMuHUCTpAaTOpa cCUCTEMbl. KOMMYHHUKaIIMOHHBIN
Moayib. ba3a nanHbIX. Moy CyObEKTOB phIHKA
ANEKTPOIHEPIUH U MOITHOCTH. CripaBOYHMKH. Moynn
IpOCMOTpa 1 06pabOTKH JaHHBIX. MOayIH 3KCIIOpTa-
MMIIOpTA.

20. | ITpoexTHpoBaHKE YCTaHOBOK Ha ocHoBe BUD
20. | IIpoexTupoBanue OcHoBHBIE ’HepreTHuecKkue xapakrepuctuku CODY.
1. | ycranoBok Ha ocHoBe BUD | YcrpolicTBO M npuHIMN TEHCTBUS COTHEYHOTO
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dboToreMenTa, €ro NPUHIMUIUAIBHAS U dJIEKTPUYECKast
pacueTHas cxeMa. BoibpT-amnepHas XapakTepuCcTHKa
COJIHEYHOTO ()OTOAIEMEHTA U METOABI €€ MOTYUCHHUS.
OKCIUlyaTalluOHHBIE XapaKTEPUCTUKU COJTHEYHOTO
dotornemenTa U ux ocodeHHocTH. COTHEUHBIH MOAYIb U
COJIHEeYHast 6aTapest; UX TeXHUKO-3HEPreTHYeCKe
XapaKTePUCTUKU JJIsl Pa3HBIX TUIIOB U BUIOB COJTHEUYHBIX
251eMeHTOB. OCHOBHBIE YHEPIETUUECKUE XapPAKTEPUCTUKHI
BOY. lIpunnunuanbsHoe ycrpoiictBo BOY, ero ocHoBHbIE
aneMeHThl. COBpeMeHHbIE NIEPCIIEKTUBHbIE TUIIBI BOY u ux
KJIacCU(UKaIUs 0 XapaKTepHbIM Mpu3HaKaM. Cuibl,
BO3HUKAIOIIKME IPU B3aUMOJEHCTBUM BO31YILIHOTO MIOTOKA C
nonactHeiMu BOY 1 ux ocobennoctu i aodT- U Ipar-
MaluH. TeopeTuueckre OCHOBbI MpeoOpa3oBaHMsl SHEPTUU
BeTpa B JonacTHeIX BOY, 0OCHOBHBIE MOHATHS U
orpeneneHus(MOIHOCTh BETPOBOTO MTOTOKA, K03 dument
TOPMO>KEHHUSI BO3JIYIIHOTO MOTOKA, K03 pHireHt
MOIIHOCTH, KOO (UIIUEHT T0O0BOTO aBICHUS HA
BETPOKOJIECO, KOADPHUITMEHT OBICTPOXOHOCTH
BETpOKoJjeca). MareMaTnyeckoe MoIeTMPOBaHUE
BOJHORHEpreTrueckux pexumoB ['OC ¢ BogoxpaHUIHIIIAME.
CucreMHBIN aHaIM3 BOJHORHEpreTuyeckux pexumon ['OC ¢
BOJIOXPAHWIMILAMH PA3HOTO BUJIA PETYJIIMPOBAHUS PEYHOTO
cToka. OCHOBHBIE TUIIOBBIE WJIM Oa3MCHBIE 3aJ1aUH.
MaremaTHueckas IOCTaHOBKA, METO bl M aJITOPUTMBI UX
pEeIIeHNUs B yCIOBUSIX SKCITyaTalluy U MPOEKTUPOBAHUSI.
MaremaTtnueckoe MoJenupoBaHre 0000IIEeHNI TUITOBBIX
niu 6aszucHbIX 3a1a4 uid ['OC ¢ BogoxpaHuIumamu.
MaremaTnueckoe MOAEINPOBAHUE BOAHOIHEPTETUUECKUX
pexxumoB '’ADC u npyrux Bujios I'OY

AHHOTanuu pabouux nporpamMm JUCHUIUIMH (MOyJieil) peacTaBiaeHbl B MpHiIokeHuu b.

4. TIPAKTUYECKASA ITIOAI'OTOBKA

Wudopmanus 0 MNpakTHYECKOW TOATOTOBKE B  CTPYKTYpe JONOJHHUTEIbHOM
o0pa30BaTeNnbHOM NMpOorpaMMsbl MpeCcTaBlieHa B puiioxkeHue B.

B pamkax yyeOHOro TIuIaHa JOIOJIHUTEIbHOM 0Opa3oBaTENbHOM  MPOTPaMMBbI
UCTOJB3YIOTCS TPaJUIMOHHBIE OOpa3oBaTeNbHbIE TEXHOJOTHHM, a TakKXe HWHTEPAKTUBHBIC
TEXHOJIOTUH, ITPEJCTABICHHBIE B TA0M. 5.




Tab6muna 5
XapakTepHuCTHKa 00pa30oBaTeIbHON TEXHOJIOTHU

HaumeHnoBanue Kparkas xapakrepucruka

Pemenne 3aJa4 Pemenne 3aaa4 110 TeMaTHUKE IpEAMETa B paMKax C(bepbl

5. ONEHOYHBIE U METOAUYECKHUE MATEPHUAJIBI 1JI1 KOHTPOJIA
OCBOEHMA PE3YJIBTATOB OBYYEHUA

5.1. Tekyuuii KOHTPOJIb

Texymuil KOHTPOJIb IIPOBOAUTCA B COOTBETCTBUU C XapaKTEPUCTUKAMU KOHTPOJIBHBIX
3agaHuii ¥ npenactasieH B Tabmune 1 npunoxxenus 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. UTorosasi arrecranus
HTorosas aTrecTanus 1o nporpamme MpoBOAUTCS B GOPME UMO2080t ammecmayuoHHOU
pabomul. XapaKTEepUCTHKA 3a/IaHuK npeacTaBieHa Tabmuie 3 npunoxkerus .

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. ABromaru3auusi AMCIIETYEPCKOrO yIpaBiieHUs B 3iekTposHepretuke / Pen. 1O. H.
Pynenko, B. A. Cemenos . — M. : U3a-80 MDU, 2000 . — 648 c. - ISBN 5-7046-0528-1 : 120.00

2. ABromaru3anus 3JEKTPOIHEPreTUYECKUX CUCTEM : YueOHoe mocolue i BY30B IO
CIIELIMAIBHOCTHU " ABTOMaTH4ECKOE yIIpaBJIEHUE 3JIEKTPOIHEPIrEeTUYECKUMU
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 .;

3. ABTOMAaTHKa 3JIEKTPOIHEPIreTHUECKUX CHUCTEM : YueOHoe mocoOHue JUisi BY30B IO
CHenuaIbHOCTH "ABTOMATH3AIMS MPOU3BOJCTBA U pacmpenencHus aekrpodnepruu’ / Pea. B.
JI. Ko3uc, H. 1. OBuapenxo . — M. : Dueprousaar, 1981 . — 480 c.;



4. becnanos, B. S. DnexTpudeckue MamuHbl | Y4eOHUK Ui BY30B IO HAIPaBJICHUIO
"OnekTposHepreruka u anekrporexuuka" / B. . becmamos, H. ®. Kotenenenm . — 4-e
u3a. nepepad. u gom . — M. : Akagemwms, 2013 . — 320 c. — (Bricmee mpodeccronanbHoe
obpasoBanue . bakanaspuar) . - ISBN 978-5-7695-8497-8 .,

5. Benukos, B. A. IlepexoaHble 3JIEKTPOMEXAHUYECKHE IPOLIECCHl B 3IEKTPUUECKUX
cucTeMax : YUeOHHUK JJIs DJICKTPOIHEPTETUUECKHUX CIlennaabHOCTel By30B / B. A. BeHUKoB . —
4-e uzn., mepepad. u gom . — M. : Beiciast mikona, 1985 . — 536 ¢.;

6. Betposnepretnka : yuyeOHoe mocobme mmo Kypcam "TeopeTHdecKue OCHOBBI
HETPaJULMOHHON U BO300HOBIsIEMON 3HepreTuku", "dusnmueckne OCHOBBI HCIOJIb30BaHUS
BO300OHOBJISIEMbIX HCTOYHHMKOB sHepruu" u 1p. / A. I'. Bacekos, I'. B. Jleptoruna, H. K.
Manunun, P. B. Ilyraues, Hau. uccnen. yu-t "MON" . — M. : U3n-80 MOU, 2016 . — 384 c. -
ISBN 978-5-7046-1765-5 .
http://elib.mpei.ru/elib/view.php?id=8650;

7. Bonbnek, A. 1. Dnexktpuueckue malmivHbl. BBeeHUE B 31€KTpOMEXAHHUKY. MallluHbl
MOCTOSTHHOTO TOKa H  TpaHchopMaropel : y4eOHHUK Ui BY30B 10 HAIpPaBJICHUIO
"DNeKTPOTEeXHUKA, INEKTPOMEXaHUKA U dJeKTpoTexHonorun" u "Dnekrposnepreruka” / A. .
Bonbaek, B. B. ITonos . — CII6. : TTurep, 2007 . — 320 c. — (YueOnuk ais By30B) . - ISBN 5-469-
01380-4 .;

8. I'maposHepreTndeckoe M BCIIOMOTaTeIbHOE 000PYAOBAaHHUE THIPOAIEKTPOCTaHIWi: B
2 1. T.1. OcHoBHOE 0OOpyHOBaHHE TUIpOITeKTpocTaHui : CrpaBouHoe nocodue / Pen. 0. C.
Bacunnes, /1. C. lllaBenes . — M. : Dueproaromusaat, 1988 . — 400 c. - ISBN 5-283-01961-6 .;

9. N'umposHepreTuyeckoe W BCIIOMOraTellbHOE 000pYyI0OBaHUE TUAPOIIEKTpOCTaHIUN: B
2 1. T.2. BciomoratenbHOe 000pyIoBaHue THApOdIeKTpocTanuii : CripaBouHoe rmocodue / Pes.
10. C. Bacunses, /I. C. lllaBeneB . — M. : Dueproaromusuar, 1990 . — 336 c. - ISBN 5-283-
01988-8 .;

10. Jynuenko, JI. H. BcnomorarensHoe 000py1oBaHNEe THAPOIIEKTPOCTAHIHM : yueOHOe
nocobue mo kypcy "BcnomorarensHoe 000py10BaHUE THAPOIIEKTPOCTAHIINI" 110 HANPABIECHHUIO
"Onextposnepreruka” / JI. H. [lyauenko, Mock. snepr. ua-tr (MOU TY) . — M. : U3ngarensckuit
nom MOU, 2011 . — 108 c. - ISBN 978-5-383-00617-7 .
http://elib.mpei.ru/elib/view.php?id=2844;

11. HWpenpunk, B. MW. DOnextpuueckue CcuUCTEMbl U CeTH : Y4YEOHMK JJIs
3JIEKTpOIHEpreTudeckux crnenuansuocredt / B. Y. Unenpuuk . — 2-e u3f., crep., nepemney. ¢ u3f.
1989 r . — M. : Anbsrc, 2009 . — 592 c. - ISBN 978-5-903034-76-5 .,

12. Ko3unoBa, M. A. KopoTkue 3aMbIKaHHsI B 3JEKTPOYCTaHOBKAaX MEPEMEHHOT0 TOKa
HanpspbkeHueM cBbitie 1 kB : yueObnoe mocobue nmo aucuurinHe "Toku KOPOTKOTO 3aMbIKaHUS"
no HampasneHuto 13.03.02 "OnekrposHepreruka u snekrporexHuka"” / M. A. Kosunosa, Har.
uccnen. ya-t "MOU" (HUY"MDU") . — M. : U31-B0 MBU, 2019 . — 144 c. - ISBN 978-5-7046-
2156-0 .
http://elib.mpei.ru/elib/view.php?id=10708;

13. KopoTkue 3aMbIKaHUsI 1 HECUMMETPUYHBIE PEXHUMBI JEKTPOYCTAaHOBOK : yueOHOe
nmocoOue ig BY30B IO CHCHHAIBHOCTAM "DIEKTpUYECKHE CTaHIHH', "DIeKTpocHaOkeHue"
Hanpasienus "Onexktposnepreruka” / U. I1. Kproukos, B. A. Crapmmnos, O. I1. I'yces, M. B.
[Muparopos . — M. : U3mparensckuii jom MOU, 2008 . — 472 c. - ISBN 978-5-383-00257-5 .;

14. Jloxtnonos, C. B. DnekrposHeprernuyeckue cucreMbl. KoHCIEeKT jekiuii : yueOHoe
mocobue mo Kypcy "DIEKTPOIHEPreTHYECKHe CHUCTEMBI' Mo mpoduiao "DIeKTpUuuecKue
cTaHuuu" HampasieHus "DnekTposHepreruka u snekrporexHuka" / C. B. Jloktuonos, C. B.



Hlynsxenko, Ham. uccnen. ya-tr "MOU" . — M. : U3x-Bo MOU, 2013 . — 148 c. - ISBN 978-5-
7046-1430-2 .
http://elib.mpei.ru/elib/view.php?id=5704;

15. Meroanyeckue ykazaHus MO KypCOBOMY MpOeKkTy "PalioHHasi ajeKTpuyecKas CeTh
ANEeKTpodHEepreTuyeckoit cucreMel" / A. A. I'mazynoB, Mock. suepr. un-t (MOU), u np. — 1993 .
—39¢c.,;

16. Metoasl pacyera YCTAHOBUBIIMXCS PEKHUMOB 3JIEKTPUUYECKUX CETeH : yueOHoe
nmocobue 1O HampaBiCHUIO "DJICKTPOIHEPreTHKAa UM  JJIGKTPOTEXHUKA" 10  Kypcam
"OnexTposnepreruyeckue cucreMsl" u "Jlanpuue snexrponepenaun CBH" / O. B. uuuna, C. B.
Jloktnonos, A. H. Illapos, C. B. lynbxenko, Ham. 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;

17. OBuapenko, H. 1. ABToMaTrka SHEProcucTeM : YIeOHHK JIJIS By30B 10 HAMPABICHHUIO
"Onextposnepreruka” / H. . OBuapenko ; Pex. A. @. [IpsikoB . — 3-¢ u3A., ucnp . — M. :
Usznarensckuit njom MOU, 2009 . — 476 c. - ISBN 978-5-383-00354-1 .
http://elib.mpei.ru/elib/view.php?id=5283;

18. OcHOBHBIE XapaKTepUCTUKHU BeTpa. Pecypchbl BeTpa U METObI UX pacyera : yueOHoe
nocobue i1 BY30B MO cHenuaabHOocTH "HeTpaauuuoHHbIE W BO300HOBIIsIEMbIE HMCTOYHHUKH
sHeprun" HampasieHus "Dnekrposnepretuka" / I'. B. [eprormna, H. K. Manunaun, P. B.
[Iyraues, T. A. Illectonanosa, Hau. uccnen. yu-t "MOU" . — M. : U3n-80 MOU, 2012 . — 260 c.
- ISBN 978-5-7046-1378-7 .,

19. OCHOBBI COBPEMEHHOM 3HEPreTHKH : B 2 T. : YU€OHHUK Ul BY30B 10 HAIllpaBJICHUSIM
"TermmosHepreruka", "DiekTposnepreruka’, "IJHepromammuoctpoenue” / O6m. pen. E. B.
AMeTHCTOB . — 6-¢ u3 ., nepepad. u gom . — M. : U3narensckuit jom MOU, 2016 . - ISBN 978-5-
383-01042-6 ;

20. IIpaBuna ycTpoiicTBa 3JE€KTPOYCTAHOBOK . — 7-€ U3 . — M. : Omera-JI, 2006 . — 268 c.
— (be3omacHocTh 1 oxpana Tpyna) . - ISBN 5-365-00299-7 ;

21. Pacuer KOpPOTKHX 3aMBIKaHUH U BBIOOP 3JIEKTPOOOOPYAOBaHUS : ydeOHOe mocobue
JUIS. BY30B IO CHIEUAIBHOCTAM "DJeKTpuueckrue cTanuuu", "DIeKTPOIHEPreTUIECKHE CUCTEMBI
u cetn", "DnexTpocHabxenue", "PeneliHas 3amUTa U aBTOMATU3ALUS AJIEKTPOIHEPTETHUECKUX
cucreMm" HanpasneHus "Onexrposnepreruka’ / U. I1. Kproukos, u ap. — M. : AKAJITEMUAL, 2005
.—416 c. — (Boicuiee npodeccronansnoe oOpazosanue) . - ISBN 5-7695-1998-3 .;

22. ConHeyHass »dHepreTuka : ydeOHOe ImocoOHe Uil BY30B [0 HamlpaBiICHUIO
"Onextposnepreruka” / B. WU. Buccapuonos, I'. B. [leptoruna, B. A. Kysnemnosa, H. K.
Manunus ; Pen. B. U. Buccapuonos . — 2-e usn., crepeorun . — M. : U3natenbekuit jom MOU,
2011 . -276 c. - ISBN 978-5-383-00608-5 .;

23. CripaBOUYHUK 1O ITPOEKTHPOBaHMIO ekTpruueckux ceteil / U. I'. Kapanersn, [u ap.] ;
pen. 1. JI. @aiibucosuu . — 4-e uzn., nepepad. u gom . — M. : DHAC, 2017 . — 376 c. - ISBN 978-
5-4248-0049-8

24. TeXHUKO-3KOHOMHYECKOE€ OOOCHOBAHHE BETPOBOM AIIEKTPOCTAHLIMM B COCTaBe
BETPOJU3EIHLHOTO0 KOMIUIEKCA | METOIMYECKUE YKa3aHHsI K BBIMOJIHEHUIO KypCOBOTO MPOEKTA IO
kypcy "lIpoextuposanue u 3kcmyaranus COC u BOC" no HanpaBieHnio "DeKTpodHepreTuka
u snexktporexuuka" / A. I'. Bacekos, I'. B. Jleproruna, H. JI. Kapmos, /I. A. Yepnos, Harr.
uccnen. yu-t "MOU" (HUY"MOBUN") . — M. : U3n-s8o MOU, 2018 . — 90 c.
http://elib.mpei.ru/elib/view.php?id=10296;



25. ®enoceeB, A. M. Peneitnas 3ammra 31€KTpO3HEpPreTUYECKUX cucTeM: PeneitHas
3ammTa cere : YueOHoe mocoOue Uil BY30B IO CHEIUAIBHOCTH "ABTOMaTH3AIMS
MIPOU3BOJICTBA U pacmpeneneHus snekrposneprun” / A. M. @enocee, M. A. degoceeB . — 2-¢
u3a.,nepepad. u gom . — M. : DHeproaromusaar, 1984 . — 520 c.;

26. Lroes, P. C. HerpamuuuoHHas BETpO3HEpPreTvka : ydeOHOE mocobme Mo Kypcey
"HetpaauuuonHas sHepreTuka" 1mo mporpaMme NOATOTOBKM "DHEProycTaHOBKM Ha OCHOBE
BO30OHOBISIEMBbIX  BUJOB  dSHeprun"  HampaBieHus 140400  "Onekrtposnepretuka u
anektporexuuka" / P. C. I{roes, Ham. uccnen. ya-t "MOUN" . — M. : U3narenbckuii jom MOU,
2014 . - 168 c. - ISBN 978-5-383-00885-0 .;

27. YepnobOporos, H. B. Peneitnas 3ammra SHEpreTHUECKUX CUCTEM : YUueOHoe rmocobue
JUISL PHEPTETUYECKUX CHEIMAIbHOCTEH CpEeAHHUX MPpOodhecCHOHAIbHBIX YueOHbIX 3aBeneHuii / H. B.
UepnoOpoBos, B. A. CemenoB . — M. : Dreproarommu3aat, 1998 . — 800 c. - ISBN 5-283-01003-7
: 70.00 ;

28. lIBenos., I'. B. DxoHOMUYecKHe peKUMBI JIEKTPUUIECKUX ceTell : yueOHoe mocodue
mo KypcaM "DJIEKTPUYECKHE CETH SJIEKTPOMHUTAIONMX cUcTeM" Hu "DIeKTpOIHEPreTUYECKUe
CUCTEMBI M ceTH" 1o HampasjieHuto "OnekrposHepreruka" / I'. B. IlIBenos, Mock. 3Hepr. HH-T
(MBU TY) . — M. : Uznarensckuit nom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 .;

29. lynexkenko, C. B. AaroputMel aBTOMaTU3UPOBAHHBIX PACUETOB CHUCTEM
AJIeKTpOCHAOXKEeHHUs : ydeOHOe mocodue 1Mo Kypey "AJTrOpUTMBI aBTOMAaTH3UPOBAHHBIX PAaCcCueTOB
CHCTeM d3JIeKTpocHa0keHus" mo HanpasieHuto "JnextporHepreruka” / C. B. Illynsxenko, Har.
uccnea. yu-t "MBOHU" . — M. : Uzn-Bo MOU, 2015 . — 124 c. - ISBN 978-5-7046-1677-1 .
http://elib.mpei.ru/elib/view.php?id=7693.

6) nmurepatypa ObC u B/I:

I. A. B. boOGpos, B. A. Tpemsacos- "BerpoausenbHble KOMIUIEKCH B
JICLIEHTPAIM30BaHHOM  3JIeKTpocHaOkeHun", MW3natensctBo: "CuOupckuil — QenepaibHbIA
yausepcureT (COY)", Kpacnosipek, 2012 - (214 c.)
https://biblioclub.ru/index.php?page=book&id=364042;

2. bapanoB H.H.- "HerpamumnuoHHble BO300HOBJISi€Mble MCTOYHUKH U METOMbI
npeoOpazoBanus ux sueprun", U3narenscto: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011843.html;

3. bonorosa B.B. , Poranes H.JI. , 3yb6koBa A.I'. - "DkoHOMHKAa »>HEpPreTuKu",
WznarensctBo: "U3narensckuit jom MOUN", Mocksa, 2011 - (320 c.)
http://e.lanbook.com/books/element.php?pll_id=72321;

4. B. A. Swmxo, M. 0. Cubukun, 0. JI. Cubuxusn- "DnekTpocHaOxkeHue
MPOMBIIUICHHBIX TpeAnpusITHii U ycrtaHoBok", M3matensctBo: "Jlupekr-Memua", Mocksa,
bepnun, 2014 - (337 c.)
https://biblioclub.ru/index.php?page=book&id=429427;

5. I'epacumoBa B.I'.- "Onekrporexnnueckuii cnpaBounuk: B 4 1. T. 3. IIpousBoactso,
repenaya u pacrpeneneHne sJekTpuyeckoi sneprun’, M3garenscto: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

6. XKykoB B.B.- "DnekTpuueckas dYacTb 3JIEKTPOCTAaHIMH C Ta30TypOMHHBIMU U
napora3oBsIMu ycraHoBkamu'", M3narenscro: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

7. KonnpareeBa O.E.- "OcHOBBI OXpaHbl Tpyda M TEXHUKH O€30MAaCHOCTH B
anekTpoycranoBkax'", M3znarenscTBo: "MDOU", Mocksa, 2019



https://www.studentlibrary.ru/book/ISBN9785383012659.html;

8. HaceipoB P.P.- "VYnpaBienue kauectBoM 3iiekTposHeprun', Mzparensctro: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

9. NoranoB JI. A.- "Teopernueckue OCHOBBI D3JEKTPOTEXHUKH: KpaTKuii Kypc",
MznarensctBo: "Jlanp", Cankt-IlerepOypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

10. CaBuenko O.B.- "[lotepu 3J€KTPOIHEPTUH IIPU €€ TPAHCIOPTE MO AIEKTPUUESCKUM
CETSIM: pacyeT, aHaJlu3, HOpMUpOoBaHUe U cHkeHue", U3natensctBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383012185.html;

11. CoxkomnoBa M.B.- "DnekTpodusznyeckue OCHOBBI TEXHUKH BBICOKHX HAIPSIKCHHIA',
WUznarenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

12. IlIBemoB I'.B.- '"T'opoackue pacnpenenuTesbHble DJIEKTPUYECKHE  CeTH",
WsnarenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011034.html;

13. IlIBenoB I'. B., Cunauesa O. B., CaBuenko O. B.- "Ilotepu 31eKTposHEpruu mnpu ee
TPAHCIOPTE MO OJJIGKTPUYECKHUM CETSIM: pacyeT, aHaiu3, HOPMHUPOBAaHWE U CHIDKEeHue'",
WzparensctBo: "U3narensckuit njom MOU", Mocksa, 2013 - (424 c.)
http://e.lanbook.com/books/element.php?pll_id=72266;

14. HIBenos I'.B.- "DnexrtpocHaOXeHHE TOPOJOB: 3JIEKTPONOTPEOICHHUE, PACUETHBIC
Harpy3Ku, pacupeaenutenbibie cetn', M3natenscto: "MOU", Mocksa, 2012 - (268 c.)
https://www.studentlibrary.ru/book/ISBN9785383007433.html.

B) ucnoib3zyembie JbC:

He npedycmompeno

6.2. KagpoBoe o0ecrieuenue

Jns  peanu3anuy  JIOTIOJIHUTENBHOW 00pa3oBaTeIbHOM MPOTrpaMMBbl  IPUBJIEKAIOTCS
IpenojaBaTesd U3 4Yuclia ITaTHBIX HayyHo-nefaarornyeckux padotukos ®I'bOY BO «HUY
«MDW» wu nuna, npeactaBuTenud paboTomareneit wid  oO0beAUMHEHMM paboTomaTenel.
Nudopmanyus o kaapoBoM o0OECHEUEHUU JOMOJHUTENBbHOM 00pa3oBaTeNbHON MpOrpaMMsl
IIpe/ICTaBICHA B IPHIIOKEHNN [l

CBeneHuss O  PYKOBOJAMTENE  JOMOJHUTENbHOW  00Opa3oBaTeNbHOM  MPOrpaMMBbI
IIpeICTaBJIEeHbI B puiioxkeHue E.

6.3. ®uHaHcoBOe o0ecmeuyeHue

[lnam pacxomoB W pacder OOOCHOBaHHS CTOMMOCTH TIO  JOIMOJIHUTEIBHON
o0pa3oBaTenpHON MporpaMMe MpeICTaBIeHbI B TpuiiokeHue XK.

duHAHCHPOBAHKE MPOTPAMMBI OCYIIECTBISIETCS 32 CUYET JUYHBIX CPEJICTB CIIyIIATEIIeH
WM 3aKa3YMKOB, 10 HAMPABICHHIO KOTOPHIX MpoBOoAMTCS oOydeHue. B kadecTBe 3aka3dmka
MOTYT BBICTyHaTh paboToAaTenu, yHUBEpPCUTETHl (B ToMm umcie MOW), rocymapcTBeHHBIE
CTPYKTYpHI U IPOYHE YIaCTHUKH 00pa30BaTEIHHOTO PHIHKA.

6.4. MaTepuajJbHO-TeXHHYECKOE o0ecneyeHue



MarepraabHO-TeXHHUECKUE YCIIOBHS PEaM3allii JOIOJHUTEIBHOW 00pa30BaTeIbHOM
pOrpaMMBbl MpeacTaBieHbl B [Ipunoxenun 3.

Kanenmapusiii rpadguk yuyeOHOTO mporiecca pa3padbaTbiBaeTCs ¢ y4eTOM TPeOOBaHHM K
Ka4ecTBY OCBOeHHs M Mo 3ampocam obOydvaromuxcst ([Ipunoxenue UW). Pacnucanue 3aHsThit
pa3pabaThIBacTCs Ha KOKAYIO PEaTH3yeMyI0 IPOrpaMmy.

JIMCT I3MEHEHU (AKTY AJIM3ALIAN)

‘ Ne n/mt | CopepxaHue U3MEHEHUsI (aKTyaJIu3allin) ‘ JlaTa yTBep>KaeHus: U3MEHEHUI
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

P%]KOBOHHTGHB o CeeneHua o Bnagensue L3N M3U H I/I

(0] p%OBaTeHBHOH Bnageneyu Kosanes [.W. o

H‘pOFpaMMH WUaeHTudMKaTOp R09bc37b9-KovalevDmIl-bf54cea? KOBaJIeB




