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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Iles1b.IOATOTOBKA CHEIMATINCTOB IyTeM (OPMUPOBAaHUS HOBBIX HPOQECCHOHATBHBIX
KOMIIETEHIIMH, HEOOXOAMMBIX JUIS AEATENbHOCTH B cdepe «IIeKTPOIHEpreTuka M
AJIEKTPOTEXHUKAY, Npoduis "DIEKTPUYECKHUE CTAHIHMH' C MPUCBOCHHEM KBaIU(PUKAIIUK
"PaboTHHK B chepe AJIEKTPO3HEPIETUKH u JIEKTPOTEXHUKNU".
IIporpamma siBiisseTCSl IPEEMCTBEHHOM K OCHOBHOM 00pa3oBaTeNbHON IMpOrpaMMe BBICHIETO
oOpa3oBanus HanpaBiaeHuss NoAroToBkU 13.03.02 «DneKTposHepreTuKa u 3MEKTPOTEXHUKAY.

IIporpamma cocTaBiieHa B COOTBETCTBHU:

- ¢ @enepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTENIbHBIM CTAHJIAPTOM  BBICHIETO
oOpa3zoBaHMs MO HampasieHuio moArotoBku 13.03.02 DnexTposHepreTHka M 3JIEKTPOTEXHUKA,
yTBEpkJACHHBIM NprukazoM MunoOpHayku oT 28.02.2018 r. Ne 14422.03.2018 r. Ne 50467.

- ¢ IpodeccnonambubiM  cranmaptom 20.032  «PaboTHUK TIO OOCITY>KWBAHHIO
00Opy/nOBaHUsl TMOACTAHLUN DSIEKTPUUECKUX CETEei», YTBEP)KICHHBIM TMpuKazoM MUHTpyna
31.08.2021 r. Ne 611H, 3apeructpupoBanHbiM B Muniocte Poccun 04.10.2021 r. Ne 65260,
ypOBEHb KBanu(pUKaALUU 6.

- ¢ [Ipodeccnonansubm crarmaptoM 20.012 «PaboTHUK MO OpraHU3aIlluu IKCILTyaTaIl[uu
ANEKTPOTEXHUYECKOTO 0OOPYIOBAaHUS TEIUIOBOM 3JEKTPOCTAHIIMUY, YTBEPKIACHHBIM MPUKA30M
Muntpyna 06.07.2015 r. Ne 4281, 3apeructpupoBanibiM B Muntocte Poccun 29.07.2015 r. Ne
38254, ypoBens kBanudpukanuu 6.

- ¢ IIpodeccuonansubiv  cranmaprom 20.016 «PaboTHUK 1O JKCILTyaTaruu
ANEKTPOTEXHUYECKOTO 0OOPYIAOBAHUS TEIUIOBOM 3JEKTPOCTAHIIUUY, YTBEPKIACHHBIM MPUKA30M
Muntpyna 05.10.2015 1. Ne 6901, 3apeructpupoBanibiM B Muntocte Poccun 05.11.2015 1. Ne
39602, ypoBeHb KBanu(pUKALNU 5.

®opma peanuzanum: odyuenue B MOU.
®opma 00yUeHHA320THAS.

Pexum 3aHATHH:

Pacniucanme 3aHATHII 1O [ONOJHUTENBHOM 00pa30BaTENbHON MpPOTrpaMMe MOXKET
yCTaHaBJIMBAThCS B 3aBUCUMOCTH OT Habopa B rpymnibl. KOHKpeTHbIE 1aThl IPOBEICHUS 3aHATHHA
YKa3bIBalOTCA B JIOTOBOPE Ha OKa3aHHE 00pa30BaTeNbHBIX ycayr. JlaHHbIE pacliicaHus XpaHsITCs
B DJIGKTPOHHON CHCTEME ydeTa XO0Jla peajii3allid MporpaMmsbl npu ee Hanmuuuu. [lpu mobOom
rpaduke 3aHATHI yueOHas Harpys3ka ycraHaBiuBaeTcsi He Oosiee 40 4acoB B HEENI0, BKIIIOUYast
BCE BHJIbI ayTUTOPHOHN M BHEAYAUTOPHOU (CAaMOCTOSATENHLHON) YueOHOH paboThI ciyiaTess.

TpeGoBannss K YPOBHIO NOATOTOBKH CJaymiaTess, HeOOXOQUMbIe I OCBOCHHS
NPOrpaMMbLINLIA, >KEJAIOIIe OCBOUTH JIOTIOJIHHUTEIbHYIO 00pa30BaTelIbHYIO MPOrpPaMMYy,
JIOJDKHBI MMETh WJIM MONy4aTh BhICIIEe WM cpeHee MmpodeccuoHanbHoe oOpa3oBanue. Hanmmune
YKa3aHHOTO O00pa30BaHUs JOJDKHO MOATBEPKAAThCA JIOKYMEHTOM TOCYJapCTBEHHOIO WIIU
YCTaHOBJICHHOTO 00pa3lia, WM aKaJeMUYeCKOH CIIPaBKOW O MPOX0XKICHUN O0yUYEeHHUS.

BoinaBaeMblii JOKYMEHT: IIPH YCIICITHOM HPOXOKICHUN IPOTPAMMBI U C[aue UTOTOBOU
aTTeCTAallMd BBIAAETCS JTUIUIOM O TPO(ECCHOHATBHON TMEPENOArOTOBKE YCTAHOBIEHHOTO
oOpa3a.



Cpoxk neiicTBHSI HNTOTOBbIX JOKYMEHTOB

Cpok IeiCTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHUPYETCSl Ha OCHOBE TPaBUII IO padoTe
C mepcoHaloM B cdepe NeATENbHOCTH HaHHOW MPOrpaMMBbl, YCTAHABIMBACTCS Ha OCHOBE
COJICp KaHUs TIPOTPAMMBI U COCTABIISACT (B To/1ax): 0ECCPOUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu
B pesynprare OCBOEHHS JOMOJHHUTEIBHON 00pa30BaTEIbHON IMPOrpaMMBI CIIYIIATEIh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 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 JICHCTBYIONIWE IPABOBBIC HOPMBI M 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

YMeTn:

- BBIIONHATH TMOUCK HeoOXxomumoil  uHbopMmanuu, &
KPUTUYECKHUI aHaAIu3;

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

- BimageTs HaBBIKAMH MCIIOJIB30BAaHUS CUCTEMHOTO ITOAXO0JA JUIS
pellieHusl MOCTABJICHHBIX 3a/ad B cepe dIEKTPOIHEPTETHKU U
AIIEKTPOTEXHUKHU.

B pesynbrare ocBOEHUS MPOTpaMMBI CITyIIATENh JOJKEH OBITh CIIOCOOEH PeaIn30BhIBAThH
TPYAOBBIE PYHKIIMH B COOTBETCTBUHU C MPOGECCHOHATBHBIM CTaHAapTOM (Tab. 2).

6.



Tabnuua 2
ITpakTHKO-OpHEHTHPOBAHHbBIC TPEOOBAHUS K Pe3yJIbTaTaM OCBOCHHMS ITPOrPaMMBbI

TpynoBbsie QyHKIINU TpeboBanus K pe3yabTaTaMm

20.032 «PabOTHHK 10 0OCITYKUBAaHUIO 000PYAOBaHUS MTOACTAHIINI SJICKTPUUECKUX CETEH»
I1K-828/G/01.5/1 TpynoBbie neHCTBHS:
CHOCOOEH OCYIIECTBIIATh - IlpoBeneHue BBIOOPOUHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
MOHUTOPHUHT OCMOTPOB 000pYIOBaHMS MOJCTAHLIUN DIEKTPUUYECKUX CETel,
TEXHUYECKOI'O COCTOSIHUSL | OLlEHKa KadyecTBa pPaldOT MO 0OCTy)KHMBaHUIO OOOpYHOBaHUS
obopynoBaHus MOJCTAaHLINMI JIEKTPUUECKUX CETEM.
HOJICTAHIINU
ANEKTPUYECKUX CeTeH Ymenus:

- CaMOCTOSATeNbHO TOJICP)KMBATh W MOBBIIIATH YPOBEHBb
podeCCHOHAIBHON KBATM(UKAIIHH;

- AHamu3WpoBaTh W TPOTHO3HPOBATH CHUTYAI[MIO COCTOSHUS
000pyI0BaHUs TIOJCTAHINI AIEKTPHUECKUX CETEH.

3HaHus:

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

- XapakTepHble TPU3HAKH TOBPEKICHUN 00CITyKHBAEMOTO
000pyI0BaHUS MOACTAHIMH IEKTPUUECKUX CETEeH;
- OCHOBBI ANEKTPOTEXHUKH.

20.012 «PaboTHHUK MO OpraHU3alMy HKCIUTyaTal[MH IEKTPOTEXHUYECKOTO 000py10BaHUS
TEIJIOBOM JIEKTPOCTAHIIUN

ITK-495/A/02.5/1 TpynoBbie neiCTBHS:

CIOCOOEH BBITIOJHATh - CocraBnenne  rpaguka  00X0#OB U OCMOTpOB

pocThbie padoT Mo ANIEKTPOTEXHUYECKOTO  OOOpYyJIOBaHUS,  MEXaHU3MOB  H

TUTAHUPOBAHHIO YCTPOMCTB,  HAXOISIIMXCSI B  BEICHWM  IOJPA3/ICICHUS,

HKCIUTyaTallH OIEepPaTUBHBIM EPCOHAIOM;

AIIEKTPOTEXHUIECKOTO - TlogroroBka mepeyHs pabOT MO TEKYMIEH AKCIUTyaTaluk M

000pyI0BaHUs IUIaHA  MX  BBIOJHEHHS  MEPCOHAJIOM  COBMECTHO  C
PYKOBOJIUTEIIEM, OTBEYAIOIIIUM 3a IKCILTyaTaIuio

SJICKTPOTCXHUYCCKOTO O60py,Z[OBaHI/I$I.

YMenus:

- CocTaBJIATh OTYETHBIE IOKYMEHTHI;

- Ompenenats COCTaB U TOCIEJOBATEIBHOCTh HEOOXOAUMBIX
JeNCTBUI MU BBHINOJIHEHUN padoT;

- AHanu3upoBarh UHGOpMAIUIo, GOPMUPOBATH MPEICTABICHUE
0 CUTYalIUH.

3HaHus:

- TpeOoBanust  oxpaHbl  Tpyda T@pH  OSKCIUTyaTaluu
AIIEKTPOYCTAHOBOK (11 COCTABICHHsSI NEpEUHs paboOT B MOPSIKE
TEKyIIEel IKCIUTyaTaIiun);

- [IpaBuya sKCIUTyaTaluy 3JIeKTPOTEXHUYECKOT0 000PYAOBaHMUSL.




20.016 «PabOTHHK MO 3KCIITyaTallly 3JEKTPOTEXHHUECKOTO 000PYyJOBAHUS TEIIJIOBOM

OJICKTPOCTAHIIUH))

[TK-560/C/01.5/1
CIOCOOEH OCYIIECTBIISATh
BEITIOJTHEHUE pabOT BCEX
BUJIOB CJIOKHOCTH TI0
BEJICHHUIO 33JJaHHOTO
pexumMa paboThI
AJIEKTPOTEXHUYECKOTO
o0opyIoBaHUs

TpynoBbie 1elCTBUA:

- Kontpons  pabGoThl  yCTpOHCTB  pPEIICHHOW  3aIllUTHI,
AJIEKTPOABTOMATHUKH, JUCTAaHLIHOHHOIO YIIpaBICHUS u
CUTHAJIU3ALINY;

- HWuadopmupoBanue pykoBojACTBa 00 OTKJIOHEHHSX OT
HOpPMaJIbHOU CXEMbI, OOHapYyKeHUU AedexTa 000pya0BaHMUS;

- KonTpoas [1apaMeTpoB paboThI 3aKpEIJICHHOTO
AIIEKTPOTEXHUYECKOTO 000PYA0BaHUS;

- IIpoBepka cOCTOSHUS U30JIALMU U DJIEKTPUUECKUX TapaMETPOB
AIIEKTPOTEXHUYECKOT0 000PYA0BaHUS;

- Benenue onepaTuBHO-TEXHUYECKOM TOKYMEHTALIUN;

- KoHTponb cocTosiHHSI OCBEIIEHHS B MPOU3BOJICTBEHHBIX
MIOMEILEHUAX U Ha IIPOU3BOCTBEHHON TEPPUTOPUH;

- IIpoBenenme 00X0MOB M  OCMOTPOB  3aKpEIJICHHOTO
AIIEKTPOTEXHUYECKOTO o0opynoBaHus, MEXaHHU3MOB U
YCTPOUCTB.

YMeHus:

- UuTaTh 2JIEKTPUYECKUE CXEMBI;

- KouTponmupoBaTb M peryiMpoBarb  peXuUM  paOOTbI
AIIEKTPOTEXHUYECKOTO 000pYA0BaHUS;

- IIposepsaTh METOMMETPOM COCTOSIHUE U30JISLUH
AIIEKTPOTEXHUYECKOTO 000PYA0BaHUS;

- N3mepsars JJIEKTPUYECKUE rapameTpsl
AIEKTPOU3MEPUTENBHBIMA KIICILIAMU;

- IlpousBoauTh  CUMTBIBAHME M  3allUCh  IOKa3aHUMU
M3MEPUTENIbHBIX TPUOOPOB;

- Ompenensates COCTaB M TOCJEIOBAaTEILHOCTE HEOOXOANMBIX
JeNCTBUI NpU BBINOIHEHUU paloT;

- JIOXOAYMBO JJOHOCUTh TEXHUYECKYIO HH(POPMALIUIO;

- BecTn onepatnBHO-TEXHUYECKYIO JOKYMEHTALMUIO.




3HaHus:

- OCHOBBI ANEKTPOTEXHUKH;

- DJIeMEeHTapHbIE OCHOBBI TEIJIOTEXHUKH;

- TexHonormueckuid mpolecc MNPOU3BOJACTBA TEIJIOBOM H
AIEKTPUYECKON SHEPIUU;

- Hasnayenuwe, mnpuHIMN  JCHCTBUS, KOHCTPYKTHBHBIC
OCOOCHHOCTH M TEXHMUYECKHE XAPAKTEPUCTUKHU 3aKPEIIEHHOTO
AIIEKTPOTEXHUYECKOTO0  00OpYIOBaHUS, OCOOCHHOCTH  €ro
JKCIUTyaTalldd B HOPMAaJbHBIX, PEMOHTHBIX, ABAPUUHBIX U
MocJieaBapUMHBIX PEXKUMAX;

- Haznauenue u npuHIun neicTBus ycTpoicTB P3uA;

- [IpaBuiia skcITyatalli ¥ alrOpUTM PETYJIUPOBAHUS PEKUMOB
paboThI 3aKPEIITICHHOTO AIEKTPOTEXHUIESCKOTO 000PYI0BAHNUS;

- TepputopuaibHoe pacrosaoKeHue 3aKpETJICHHOTO
AIEKTPOTEXHUYECKOTO 000PYI0BAHNS,

- HasnaueHue © TPUHIMUN JACWCTBUA AaBTOMATHYECKHX U
PErYJIUPYIOMMUX  YCTPOMCTB,  TEXHOJOTHYECKHUX  3aIllHT,
OIOKUPOBOK U CUTHAJIM3AIHH, YCTaHOBJICHHBIX  Ha
AIIEKTPOTEXHUICCKOM 000pPYIOBaHUY;

- [IpaBuna u HOPMBI UCIIBITAaHUS W30JISIIIUN
AIEKTPOTEXHUYECKOTO 000PYI0BAHNUS,

- TeXHOJIOTrMYeCcKHe CXeMbl JIEKTPOCTAHIIUU (TTOICTAHIUN);

- CxemBl aBTOMAaTHKH, CUTHAJIM3AUA H  OJOKHUPOBOK
3aKpEIJICHHOTO AJEKTPOTEXHUYECKOT0 000py0BaHNUS;

- Cxema Oe3omacHoro mnepeaBrkeHus mno Tteppuropun TOC
(moacTaHIuN).

2.2. XapakTepuCcTHKAa HOBOI0O BHAA NPO(eCcCHOHATBHON AeATEJIbHOCTH, HOBOM
KBAJIH(pUKaAUU

B pesynbTare  OCBOEHHMS ~ JONOJHMUTENBHOM  00pa3oBaTelbHONH  MPOTrpaMMBI
«Onekmpuueckue cmanyuuy CIyIIaTeNlb TOJLKEH OBITh FOTOB K 00JacTH NMPO(eCcCHOHAIBHON
NesITeIbHOCTH, 00BEKTaM U 3a/la4yaM.

Oobnacmo/chepor  nipodecCHOHATBHON — JEATEIBHOCTH  CAyIIATENs,  MPOIIECAIIEro
o0y4yeHue 1o nporpaMMe npoQeccuoHaNbHOM MepenoroTOBKH BKIIOYAET:

- 24 ATomMHasi IPOMBILUIEHHOCTH (B chepax: MPOEKTUPOBAHMSI U SKCILTyaTalluu O0BEKTOB
JIEKTPOIHEPIeTUKU; TEXHUYECKOTO OOCITYKMBaHMsI M PEMOHTA 3IIEKTPOMEXAaHUYECKOTO
000py10BaHUS JIEKTPUUECKUX CTAHIIHI).

- 20 DnexTposHepreTuka (B chepe AIeKTPOIHEPTETUKU U IITEKTPOTEXHUKH ).

- DJIEKTPOIHEPTeTUKA U DJIEKTPOTEXHHKA.

Oobvexkmamu nipohecCUOHATBEHON NeITETLHOCTH SIBIISIOTCS:

- DJICKTPUUYECKUE CTAHIIMU U TIOJICTAHIIHH.

- 3JICKTPOIHEPTETHUSCKHUE CUCTEMBI M CETH.

- DHEPreTUYECKHE YCTAaHOBKH, DJIEKTPOCTAHIIMU M KOMIUIEKCHI Ha 0a3e BO30OOHOBISEMBIX
HUCTOYHHUKOB DHCPIUH.

- DJJIEKTPUUYECKHE MAIIWHBI, TPAHC(HOPMATOPHI, IIEKTPOMEXAHUUYECKHUE KOMIUIEKCH U



CUCTEMBI, BKJIKOYas UX YIIPaBIECHUE U PETYIUPOBAHUE.

- DJJEeKTpUYECKME€ W  JJIEKTPOHHBbIE  ammapaTbl, KOMIUJIEKCBI U CHUCTEMBI
NEKTPOMEXAHUYECKUX U JIEKTPOHHBIX allllapaToB, aBTOMAaTHUYECKHE YCTPOWCTBA M CHUCTEMBI
yIpaBJIeHUs TOTOKAMU SHEPTUU.

- DJIEKTPUYECKAsT U30JIALUS AIEKTPOIHEPTETUYECKUX U 3JIEKTPOTEXHUUECKUX YCTPOICTB,
Ka0elpHble M3IEIUs U HPOBOJA, IEKTPHUUECKUE KOHJEHCATOPbl, MaTepuanbl U CUCTEMBI
AJIEKTPUUYECKON M30JIALINHU JIEKTPHUECKUX MAIIMH, TPaHC(HOPMATOPOB, Kabese, 3JeKTPUIeCKUX
KOH/IEHCAaTOPOB.

- AIIEKTPOOOOPYI0OBaHNE HIU3KOTO U BBICOKOTO HANPSHKEHUSI.

- NOTEHIMAJIbHO OINACHbIE TEXHOJIOTUYECKHE MPOLIECCH U IIPOU3BOJICTBA IEKTPUUECKOM
SHEPrUH.

- METO/IbI U CPE/ICTBA 3alUThl YEIOBEKa, IPOMBIIIICHHBIX OOBEKTOB U Cpeibl OOUTaHMS
OT aHTPOIOTE€HHOT'O BO3JICHCTBUS 3JIEKTPUUYECKUX U MATHUTHBIX MOJEH.

BhIMyCKHUK MpOrpamMMbl JIOJDKEH YMETh pemaTh npodecCHoHANbHbBIE 3adauu 10 BUIAM
npoaAeaTenbHOCTH:
OKCnyamayuoHHblIL:
- DKCIUTyaTalys BBICOKOBOJIBTHOTO 3JIEKTPOOOOPYI0BaHUS JIEKTPUUECKUX CTAHLUH.
Koncmpyxmopckuii:
- [IpoexTupoBaHue 3IEKTPUIECKON YACTH IEKTPUUECKUX CTaHLUI.

B pesynpTaTe OCBOEHUs OMOJHUTENBLHOM 0Opa3oBaTeIbHOM IpPOrpaMMbl CIyILATENb
JOJDKEH  00J1IafiaTh  CHOCOOHOCTSIMM K BBIIIOJIHEHMIO HOBOIO BHAA JIeSITEJIbHOCTH
COOTBETCTBYIOILIETO MIPUCBAEMON KBaJM(uKauuu padoTHUK B cdepe JIEKTPOIHEPIreTUKH U
3J1eKTPOTeXHUKH.

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

3.1. TpynoeMKocTh IpOrpaMmMbl

TpynoeMKOCTh MporpamMMmbl BKJIIOYass BCE BMJbl ayAUTOPHOW M BHEAYAUTOPHOU
(camocTOsATENHHOM) pabOThI COCTABIISET:

- 20,6 3a4eTHBIX €IUHUII;

743 ak. 4.

CrpykTypa nporpaMMbl C YyKa3aHHEM HAaUMEHOBAHMS JUCLMIUIMH (MOIyJeH) M HX
TPYJOEMKOCTH IIpEJCTaBiIeHa B Ta0I. 3.

VY4eOHBI MJIaH JIOTOJHUTENBHONH 00pa3oBaTeIbHOM MpPOrpaMMbl MPEACTABICH B
MPUIIOKEHNE A., SIBISIOIIUICS HEOTHEMIIEMON YaCThIO MPOTPAMMBI.

Tabnuua 3
CTpyKkTypa mporpaMMbl ¥ OPMBI aTTeCTAIUN

| Ne | HanmeHnoBanue | m| KonTakTHas pabora, ak. 4 | © | © | dopMa aTTecTalH
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1 Teopernueckue 4
OCHOBBI 4 8| 6 2|36 DK3aMeH
INEKTPOTEXHUKH
1.1. | Teoperudeckue Peen
4
OCHOBEI 8|6 2|36 e
4
NIEKTPOTEXHUKH 3amaq
2 DJIeKTpoMeXaHuKa 4
P .86 2 | 3% Sxaven
2.1. | DuexTpoMexaHHKa 4 Peuren
8| 6 2|36 ue
4 3amaq
3 OCHOBBI
2 3auer ¢
3IIEKTPOOE30MACHOCT 6| 4 2 |16 9
2 OLICHKOH
"
3.1. | OcHoBBI )
3IIEKTPOOE30MACHOCT 5 6| 4 2|16
"
4 [IpousBoncTso 2 61| a 2 | 20 3auer ¢
JNEKTPOIHEPTUH 6 OLIEHKOI
4.1. | IIpous3BoacTBO 2 61 a 2 | 2
ANIEKTPOIHEPTUH 6
5 [epenaya u
pen 3
pacrpezenenue 6 8|6 2 | 28 Dk3amen
JIEKTPOIHEPTUH
5.1. | [epenaua u Pewen
3
pacmpezenenue 6 8|6 2 |28 ue
DJIEKTPOOHEPTUH 3anad
6 Pacuersr TOKOB 3
KOPOTKHX 5 8|6 2 |24 DK3aMeH
3aMbIKaHUU
6.1. | Pacuersl TOKOB 3 Peen
KOPOTKHX 5 8| 6 2 | 24 ue
3aMbIKaHU 3amad
7 Ilepexonnble
3 3auer ¢
DIIEKTPOMEXAHUYECK 6| 4 2 |24 9
0 OIIEHKOM
He MPOLECCHI
7.1. | IlepexomHsie 3
SIIEKTPOMEXAHMUECK | 6| 4 2 | 24
ne MpOLECCHI
8 DnekTpuuecKas 4
P 5 8| 6 2 | 3A DKk3aMeH

4acTh CTaHLIMH U




HOJCTAaHIIUH

8.1.

OnexTpuuecKas
YacTh CTAHIIUHA U
HOJCTAaHIINH

Pemen
ne
3a1a4

DKOHOMMKA B
SHEpreTuKe

18

3aueT ¢
OLICHKOM

9.1

DKOHOMUKA B
JHEPIreTUKE

18

Pemen
ne
3ama4

10

DreKTposHepreTuie
CKHe CUCTEMBI 1
ceTn

DK3aMeH

10.1

DneKTpo3HepreTuye
CKHE CHCTEMBI U
ceTn

o b~ o M~ ON OO N~

11

Peneiinas 3amura u
aBTOMaTHu3alusia
3JIEKTPOIHEPTETUYEC
KHX CHCTEM

N W

26

DK3aMeH

111

Peneiinas 3amura u
aBTOMATH3ALIH
AIEKTPOIHEPTETHYEC
KHX CHCTEM

N W

26

Pemen
ne
3a1a4

12

Bo3snymuinsle u
KaOeabHbIE JTUHUT

16

3aueT ¢
OLICHKOM

12.1

Bosnyuinsie u
KaOeabHBIE TUHUI

16

13

Wzonsamms n
TIepeHaNPsKCHUS

3aueT ¢
OLICHKOM

13.1

Wzonsaums u
TIepeHANPSIKESHHSI

CON ([CONNDNINDN

Pemen
ne
3ama4

14

CucreMsl
ANEKTPOCHAOKEHUS
TOpPOJIOB U
MIPOMBIIIIIIEHHBIX
HIPEANPUATHI

o b

DK3aMeH

141

CucteMsl
3JIEKTPOCHAOKEHHS
TOPOJIOB U
MIPOMBIIIJICHHBIX
NIpEeANPUATHI

o b~

15

ABTOMAaTHKAa
3JIEKTPOIHEPreTUYEC
KHX CUCTEM

18

3ayer ¢
OLIEHKOH

15.1

ABTOMaTHKa
3JIEKTPOIHEPreTUYEC
KHX CUCTEM

18

16

VYnpasnenue
KaueCcTBOM
AIEKTPOIHEPTUHI

Bauer ¢
OLIEHKOH

16.1

Ynpasnenue
KaueCcTBOM
AIEKTPOIHEPTUHI

17

TennoBas yacTb

N| 00N oo N AN DN

18

Bauer ¢




3JIEKTPUYECKUX 4 OLICHKOI
CTaHLIUH

17.1 | TennoBas 4acTh
ANEKTPHUYECKIX
CTaHLIUH

18 Junarnocruka
BBICOKOBOJIBTHOTO
00opyIoBaHUS

6 4 2 18 3aueT ¢

OLICHKOM

18.1 | Inarnoctuka
BBICOKOBOJIBTHOTO
000pyIoBaHUS

DN BN AN

19 ABTOMaTH3UPOBAHH
ble

nHpopMannoHHO-
U3MEPUTCIIbHBIC 3auer ¢
CI/ICTGI:)MBI 4 6 4 2|18 OILICHKOM
KOMMEpPYECKOTO

ydera
JIEKTPOIHEPTUH

N

19.1 | ABTOoMaTH3UPOBaHH
BIC
HH(POPMAITHOHHO-

HU3MEPHUTENBHBIE 2 61 4 5 | 1 PeplieH
CUCTEMBI 4 s
KOMMEpUYECKOTo
ydeTa
3IIEKTPOIHEPTHH

20 Hudposas peneitHas
3aIuTa

6 4 2 16 3aver ¢

OLIEHKOH

20.1 | Hudposas peneitnas
3aiura

21 Hrorosas
aTTecTalus

Hrtorosas
aTTeCcTalnOHHAs
pabora

Sl ¥
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3.2. Copepxanue nporpamMmsbl (padboune NporpaMMsl JMCHHUILIMH (MOTYyJ1ei)
Coneprxanue TUCIUILTAH (MOIyJIeH) IpeACTaBiIeHo B Ta0. 4.

Tabnuma 4
CopepxaHue TUCIUIUINH (MOZYJIeil)
No Haumenosanue
JTUCITUTIINH (MOJTyJIeH ) ConeprkaHue TUCIUIUIAH (MOTYJIEH)
1. | Hudposas peneitnas 3ammura
1.1. | Hudposas peneitnas OO61mre BOmpOCH! BHIMOTHEHHS U TPUMEHEHUS
3aluTa MUKPOIPOILIECCOPHBIX 3aUT OCOOEHHOCTH aJrOPUTMOB

(GYHKIIMOHUPOBAHMSI MUKPOTIPOIIECCOPHBIX [IpoekTrpoBanue
CHCTEM PEJICHO 3aIUTHI, BHITOJHIEMbIX HA




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

MHKPOIIPOLECCOPHBIX TCPMHUHAJIAX CHCHI/IELHBHBIG BOITPOCHI
MPUMCHCHUSA Y SKCILNTyaTalluhl MUKPOIIPOLCCCOPHBIX 3allIHUT

9J'IGKTp03HCpFCTI/ILIeCKI/Ie CHUCTEMBI U CCTU

DNEeKTPOIHEPTrETUUECKHE
CHCTEMBI U CETH

TexXHUKO-IKOHOMUYECKHUE OCHOBBI TPOSKTUPOBAHUS
ANEKTpUUeCcKuX cereil. OCHOBHBIE 33/1a4U IPOECKTUPOBAHUS
ANEKTPUYECKUX ceTell. KanuTaibHble BI0KEHUS HA
COOPYKEHHE BO3IYIIHBIX U KaOEIbHbBIX JTMHHM.
KanuranbHbie BIOXKEHHUS HA COOPYKEHUE MTOHUKAIOIIUX
nojactaHuil. M3aepKKu Ha aMOPTU3ALIMIO U 00CTYKUBAaHUE
ceTH. 3aTpaThl HA KOMIICHCAITUIO MTOTEPH SJIEKTPOIHEPTUH B
cetu. [loHATHS HOPMUPOBAHHOTO CPOKA OKYIIAEMOCTH,
kod(purmenTa 3G PEeKTUBHOCTH U TUCKOHTUPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B Kaue€CTBE KpUTEPUs
skoHOMHYeCcKOU I dexTuBHOCTH. Kitaccupukamus
noTpeduTeneil Mo CTeneHu HaJAeKHOCTH IEKTPOCHAOKEHUSI.
Omnpenenenne BEpoOSITHOTO yiiepOa OT IepephiBa
anekTpocHaOxeHus. bamaHcel MomHOCTE!H B
AJIEKTpOIHEpreTrudeckont cucreme. CocTapisonire 6agaHncoB
AKTUBHOW M PEAKTUBHON MOIIHOCTH B
ANEKTPOIHEPIeTHUECKUX CUCTEMAX U PAOHHBIX CETSX.
BrIsiBiIeHIE HEOOXOIMMOCTH YCTAHOBKH JIOTIOJTHHTEIBLHBIX
HMCTOYHHKOB PEAKTUBHON MOIIHOCTU. MIcTOUHMKHN
PEAaKTUBHOM MOIITHOCTH B DJIEKTPUUECKUX CUCTEMaX, UX
TEXHUUYECKHE U IKOHOMUYECKHE XapaKTepUCTUKU. BriOop
MOIIIHOCTH U THUTIa KOMIICHCHUPYIOITUX YCTPOMCTB TIO
yCIIOBUSIM OallaHCa PEaKTUBHON MOIITHOCTHU B DJIEKTPUIECKON
cetu. [IpyUHIIUTIBI 5KOHOMUYECKOTO Pa3MEIICHUS
KOMIIEHCUPYIOIINX YCTPOUCTB Ha MOJCTAHIMUSIX ceTH. BBIOOD
OCHOBHBIX TTAPAMETPOB IJIIEKTPUUECKUX CETEH Mpu
npoekTupoBaHuy. OCHOBHBIE TUITHI KOHPHUTYpALIUN CXeM
ANEKTPUUYECKUX CETeH M UX KaYeCTBEHHbBIC XapaKTEPUCTHUKHU.
Bb160p HOMUHAJIBHOTO HAMPSHKEHUS YIacTKOB ceTh. Bribop
YCTaHOBJICHHOM MOIITHOCTH TpaHc(hopMaToOpoB
MOHWXAIOIIUX MOJCTAHIUN: SKOHOMUYECKOE KOIMYECTBO U
HOMUWHAJIBHBIE MOIITHOCTH TPpaHC(HOPMATOPOB, TEXHUUECKUE
OTpaHUYEHUS, JOITYCTUMBIE MEPETPY3KU B PA3TUUHBIX
pexxumax. Beibop cxeM pacnpeaenuTeNbHbIX YCTPOICTB
MOHIDKAIOIIUX MOACTaHIui BpIOOp MPOBOAOB BO3TYIITHBIX
JUHUN U CEYCHUI TOKOBEMYIINX KU KaOeme:
SKOHOMHUYECKUE MMapaMeTPhl, TEXHUYECKHUE OTPAaHUUYECHUS,
JIOTTYCTUMBIE TIEPETPY3KH B pab0oUnX pekuMax. AJTOPUTM
BEIOOPA ONTHMAIILHOTO BapUaHTa CXEMBI CETH.

DnekTpoMeXxaHuKa




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

3.1.

9JI€KTpOMeXaHI/IKa

DnekTpuueckue MamuHbl. Tpancopmatopsl. Pexxumbl
paboThI AEKTPUUECKUX Ma-IIKH (JABUraTeNb, TOPMO3,
reHepaTop); NpeoOpa30BaHNUE SHEPTUU B ITUX PEXKHUMAX.
KoHcTpyKIns u mpuHIUT AelcTBUS TpaHchopmaropa.
PaboTa TpanchopmaTopa npu X0JI0CTOM XOJ€ U O[T
Harpy3ko# (koa¢puirenT Tpaacopmaiii, OCHOBHbIE
ypaBHeHMs1). OCHOBHbIE YPaBHEHUS U CX€-Mbl 3aMEILEeHUS
Tpancpopmaropa. HomuHansHOe HanpspkeHue KOPOTKOTO
3aMBbIKaHUs, €ro BbI-00p. ONBITHOE OIpe/esIeHUE
[IapaMEeTPOB CXEMbI 3aMEIIEHUS 110 Pe3yIbTaTaM OIBITOB
XOJIOCTOT'O X0/1a ¥ KOPOTKOT0 3aMblkaHus. M3meHeHne
HaNpsDKEHUs TpaHCPOpMaTopa MPH U3MEHEHHH €T
Harpy3ku. CriocoObl ¥ CXeMbl PEryIMPOBAaHUS HANPSKEHUS
Tparnc@opmaropa. CXxeMbl U IPyMIbl COEUHEHHS] 0OMOTOK.
[TapannensHas padota. HecummeTpuuHas Harpyska.
Asrotpanchopmatop. PaboTa Tpanchopmaropa B
HECUMMETPUYHBIX U NIEPEXOIHBIX IIpoueccax. ACUHXPOHHBIE
MamuHbl. KOHCTpyKIHS ¥ IPUHLAII JEHCTBUS
acuaxponHoro nasura-tens (AJl). Pacnpenenénusie u
COCPEIOTOUYCHHBIE OOMOTKH. Y CIIOBUS MOJTyYESHHS
KPYrOBOT'O Bpa-1atoIEerocs 1noss B Tpex@a3Hbix 00MOTKAX.
Psan cunxponHbIx ckopocteil. [IpuBenenue padbouero
npoliecca aCHHXPOHHOM MainHbl (AM) k pabouemy
nporieccy Tpanchopmaropa. OCHOBHBIC YPABHEHUS U CXEMBI
3aMenieHus npuseneHHon AM. [TapameTprl cxemsl
3amernenust AM, ux GU3NIECKUi CMBICII.
DJEKTPOMarHUTHBIM MOMEHT U MEXaHUYECKHE
xapakTepucTuku AJl. OcoOble TOUKH XapaKTePUCTHKU.
Ycnosus ycroituuBoii pabotel AZl. TpebGoBaHMsI K TyCKOBBIM
cBoiicTBaM U criocoObl mycka AJl. YiyuiieHue mycKoBbIX
cBoiictB AJl. CriocoOsl peryaMpoBaHus CKOPOCTH.
CunxpoHHble MaMHbl. KOHCTpYKIIMS ¥ IPUHLINIT AEHCTBHS
CUHXPOHHOM MalllnHbl. MarHUTHOE 10JIE CHHXPOHHOIO
re"epatopa (CI') npu Harpy3ke. Peakius sikopst. OCHOBHbIE
YPaBHEHHUS U BEKTOPHBIE THAarpaMMbl CHHXPOHHOW MaIlIMHbI
(CM). ITapametpsr CI' B ycTaHOBHUBIIEMCS PEKUME.
OcHoBHbIE XapaKTepUCTUKHN aBTOHOMHOTO CI'.
[Tapamnensuas padora CI' ¢ ceThto, CIIOCOOBI U yCIIOBHUS
CUHXPOHM3ALMH. Y PaBHEHUSI SJIEKTPOMArHUTHON MOIIIHOCTH
¥ MOMEHTA. YTI0oBbIe XapakTepuctuku CM, cratnueckas
ycroiunBocTh. U-00pa3Hble XapaKTepPUCTUKU

OCHOBBI 2JIEKTPOOE30MaCHOCTH

OCHOBBI

TexHuka 6€30MaCHOCTH KaK KOMIUIEKC MEp U MEPOTIPUSATHUH,




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

3H€KTpO6C3OHaCHOCTI/I

obecrieunBarouii 6€30MacHOCTh padoT B
ANIEKTpOyCcTaHOBKaX. ONacHOCTh NOPAXKEHUS SJIEKTPUUECKUM
TOKOM. MexaHu3Mbl AEHCTBUS INEKTPUUECKOTO TOKA Ha
OpraHu3M 4esoBeka. BimsHue NOCTOSHHOTO, IEPEMEHHOTO U
TOKOB BBICOKOM 4acTOTbI. HyBCTBUTEIBLHOCTh OpPraHU3Ma
4eJI0BeKa K JEMCTBUIO 3JIeKTprUUecKoro Toka. [loporu
YyBCTBUTEIbHOCTH, HEOTIIYCKAIOIIUNA TOK, CMEPTEIbHBIN
nopor Toka. [IpaBuia TeXHuKH 6€30MacHOCTH OTpeOUuTeNeH
AIEKTPOIHEPruu. DieKTpoycTaHoBKH 10 1000 BoJbT,
anekTpoyctaHoBkH Beile 1000 BoabT. ['pynmsl o
AIIEKTPOOE30MaCHOCTH NEPCOoHala, 00CITYKHBAIOIIETO
AIEKTPOYCTAHOBKU. [[efCTBYIOIIME 3JIEKTPOYCTAHOBKH.
[lopakeHue yenoBeka MeKTpuYeckuM TokoM. I1ytu Toka
yepes Teno yenoBeka. OTHOBPEMEHHOE IPUKOCHOBEHHE K
TOKOBEJIYILIUM YaCTAM. DJIEKTPOTPABMbI, TPABMBI,
CBSI3aHHBIE C IOPAKEHUEM UEJIOBEKA IJIEKTPUUECKUM TOKOM.
@®akTopbl, BIUSAIOIINE Ha CONPOTUBIICHUE TEJa YEI0BEKA.
Hanpsixenue npukocHoBenus. lllaroBoe HanpskeHue.
Bo3zaeiicTBue 351€KTpUUECKOT0 MOJIsl HA OPraHU3M YEeJI0BEKa.
IIpaBuna okazaHus NEpPBOU MOMOIIM ITOCTPAAABIIEMY OT
ANeKTpUUecKoro Toka. MckyccrtBenHoe apixanue. Henpsimoit
Maccax cepana. OcBoO0XKI€HHE MOCTPAAABIIETO OT
JENCTBUA JIeKTpUUecKoro Toka. [Ipunsatue Mep npotus
nanenus. [IpuBnedyenue k cebe BHUManus. Kareropuun
MIOMEILEHUH 110 OIACHOCTH NMOPAKEHUS IIEKTPUUECKUM
tokoM. Kareropuu pabot B aniekrpoyctaHoBkax. Hapsin.
Pacniopsbxenune. OpraHn3allMOHHO-TEXHUYECKHE
MEPONPUSITHS 110 OOECTIEUEHUI0 OE30MaCHOT0 POBEACHHUS
paboT B 3NIeKTpOoycTaHOBKaX. JIMia, OTBETCTBEHHBIE 32
Oe3omacHoe MpoBe/ieHNe padoT B AJIEKTPOYCTAaHOBKAX.
Opranuzanus padot no Hapsay. Jlomyck 6purajsl k padore.
[TpoBepka oTcyTrcTBUS HanpsKEeHUS. [IopsaaoK HamOKEHUS
MIEPEHOCHBIX 3a3¢MIICHUM. Y CTPOMCTBO 3a3EMJICHUN.
DNeKTpo3amuTHEIE cpeicTBa. OCHOBHBIE DJIEKTPO3AIIUTHBIC
cpelcTBa. JJOMOTHUTENBHBIE AIEKTPO3ALIUTHBIE CPECTBA.
Hcnonp30BaHue 3JIEKTPO3AIUTHBIX CPEJICTB B
anekTpoyctaHoBkax 70 u Bbie 1000 BoabT. [lnakaTel u
3HAKU. DJIEKTPOMHCTPYMEHT. J[BOiHAs N330S
aNIeKTpouHCTpyMeHTa. [IpaBuna 6e30macHoit paboThl.
HcTounuky nuTaHus 3JeKTpOUHCTpyMeHTa. Mcnbitanue
U30JISALUH, TPEOOBAaHUS K U30JALMU. 3a3eMIICHUE U
3aHYJIEHUE, TPEXITOIOCHBIE BWIKHU. THUIBI TPEAOXPAHUTEIICH.
IIpaBuna 3aMeHbl pefoXpaHuTeNel. JIecTHUIbI,




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

yCTpPOMCTBO, paboTa, ucnbiTaHus. PaboTa Ha BhIcOTE,
MOCTKH, MTOAMOCTbS, Jieca. be3omacHble pacCTOSIHUS IS
Pa3IMYHBIX KJIACCOB HANPSIKEHUS.

IIpon3BOACTBO 3IIEKTPOIHEPTUH

[IpousBoacTBo
3JEKTPOIHEPTUU

CTpyKTypHBIE TEXHOJIOTUYECKHE CXEMBI, IPUHIIMIIBI padoT U
ocobennoctu KOC, TOL, I'9C, T'ADC, ADC, I'TOC.
I'paduixy Harpy3Ku SHEProCUCTEM U UX peasln3alus
Pa3IMYHBIMU TUIIAMU 3JIEKTPOCTAHIUH.
O1eKTpo0OOPyI0BaHHUE HIIEKTPOCTAHLUI U OJCTAHIUIM: -
BBIKJIIOYATEIIN 0aKOBBIE U MAJIOMACIISIHBIC; - 3JIETa30BbIC,
BaKyyMHBbI€, 2JIEKTPOMarHUTHbIE. BBIKIIIOUaTEIN HArPy3KH; -
pa3zbeAMHUTENH, OTAEIUTEIN U KOPOTKO3aMbIKATEIIH.
CuHXpoHHBIE reHepaTopsl. Tumsl, mapameTpbl. CUCTEMBI
oxyaxaenusi. Cucremsl Bo30yxaenns. CUioBsie
TpaHnchopmaropsl. Tumnsl, napameTpsl. CuCTEMbI
oxyaxaenusi. ABrorpanchopmaTtopsl. Pexumsr padotst AT.
TennoBoii pexxum TpancdopmatopoB. TpeboBanus k cxemam
PVY. Cxemsl PY paananbHOro Tuma: CXeMbl ¢ OJHOU U €
JBYMsI cucTeMaMu COOpHBIX IKH. CXEeMBbI KOJIBLIEBOTO THIIA.
YIpouieHHbIE CXEMBI.

[lepenaya u pacnpeneneHue

QJICKTPOSHEPIUHU

[Iepenaua u
pacmpeneneHue
3IEKTPOIHEPTUU

OO11ast XapaKTepUCTHKA JIEKTPUUECKUX CETEH.
Knaccudukanus snekrpuyeckux cereid. MartemaTudeckas
MO/IeJIb JIMHUY 3J1eKTponepenauu. [1-oOpa3Has cxema
3aMEIlEeHNs] BO3AYIIHOM JIMHUY, €€ ITapaMeTpbl: aKTUBHOE U
PEaKTUBHOE COIIPOTUBIICHMS, AKTUBHASL U €EMKOCTHAs
MIPOBOANMOCTH, OCOOEHHOCTH CXEM 3aMelleHUs JIUHUN
Pa3HOr0 HOMUHAJIBLHOIO HanpskeHus. Ilapamerpsl cxemsl
3aMelIeHUs KaOenbHOM TMHUH. PeXuMHbIe XapaKTepUCTUKU
IUHUU. BEeKTOpHBIE 1MarpaMMbl TOKOB U HANIPSYKEHUMN.
[Tanenue nanpsokenus. llpononbHas u nonepednas
COCTABJIAIOLIME BEKTOpa NafeHus Hanpshkenus. [loreps
HanpspbkeHus. Onpenenenre napaMeTpoB yCTaHOBUBLIETOCS
pEeKMMa JIMHHUM: 110 TaHHBIM KOHIIA JINHUU; 110 JaHHBIM
Hayayia TuHuU. [TapameTpsl U cXeMbl 3aMEIeHUs
TpaHc(hOPMATOPHOTO 0O00PYIOBAHHS TOHUKAIOIINX
noAcTaHiuii. JIByxoOMoTounsie Tpanchopmatopsl. Cxema
3aMEILEeHMs], ONIPEACIICHUE €€ ITapaMeTPOB 110 KaTaJI0KHBIM
JTaHHBIM TpaHchopmaropa. OnpeneneHne NoTepb MOIHOCTH
B TpaHcopmarope. TpexoOMoTouHbIE TpaHC(HOPMATOPHI.
Cxema 3amenieHus, ONpeeIeHUE €€ TapaMeTpOB.
[Toacranuuu ¢ aBToTpanchopmaropamu. KoHCTpyKTHBHBIE
0COOEHHOCTH, MOIITHOCTH OOMOTOK, THIIOBasi MOIITHOCTh




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

aBroTpanchopmaTopa XapaKTepUCTUKHU IpaduKoB
Harpy3ku. Bugpl rpagukoB Harpy3ku U UX XapaKTePUCTUKH.
HaunGounpiias u HauMmeHsbInast Harpy3ku. ['omoBo# rpadux
Harpy3Ku o MpoJI0JKUTENBHOCTH. Yncao yacoB
MCIOJIb30BaHus Hanbobieit Harpy3ku THO.
IIpencraBieHye Harpy30K B PACUETHBIX CXEMaX
AIIEKTPUYECKUX CETEHl: CTAaTHYECKUMU XapaKTEPUCTUKAMU,
MOCTOSIHHOWM HArpy3KOM, HEM3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM COMPOTUBICHUAMU. PacueTsl yCTaHOBUBIIUXCS
PEKUMOB IPOCTENIINX IEKTPUUECKUX CeTel. 3aaun
pacueTra yCTaHOBHUBIIMXCS PeKUMOB. PacueTHbIe CXeMbI
AIIEKTPUYECKUX CETEH, pacueTHasi MOLUTHOCTb MOJICTAHIMH.
Pacuer pexxrma pa3oMKHYTOM ceTu MeTo0M "B Ba 3Tana'.
Pacuer pexrMa KonbLIEeBOW CETH, TOUKA IOTOKOpa3/ena.
OcoOeHHOCTH pacueTa OJJHOPOIHOM JIEKTPUUECKOM CeTH.
Omnpenenenue NoTepp AIEKTPOIHEPTUU. Y CIIOBHO-
MIEPEMEHHBIE U YCIOBHO-TIOCTOSIHHBIE TOTEPU MOIITHOCTU U
AJIEKTPOIHEPIUH B DJIEMEHTAX WIEKTPUYECKOU ceTh. Bpems
MaKCHUMaJbHBIX MOTEPh. Onpeaenenre 3arpar Ha
BO3MelleHHe 1oTepb. OCHOBBI PEryIHMpOBaHUS HAPSKCHUS
Y KOMIICHCAIIMU PEAKTUBHOM MOIIHOCTH B JICKTPUUYECKUX
ceTsix. O01mas xapakTepucTUKa pexXrMa HallpsDKeHUH U
croco0oB ero perynupoBanusi. Hau6onbume paboune
HaNpsDKEHUs AJIeKTpoodopyaoBanus. TpeOoBaHUS K
KaueCTBY HalpsDKEeHUs. Perynupyromuye ycTpoiicTBa U uxX
BIIMSTHUE HA PEKUM HANPSKEHUIN: TeHEepaTophbl
AJIEKTPOCTAHLINN, KOMIIEHCUPYIOINE YCTPOHCTBA
(CMHXpOHHBIE KOMIIEHCATOPbI, KOHJIEHCATOPHBIE OaTapeu,
CTaTUYECKHUE TUPUCTOPHBIE KOMIIEHCATOPBI, YCTAHOBKH
MIPOJIOJIBHOM KOMIIEHCAIIUH, PEaKTOPHI), TPaHCHOPMATOPHI C
peryanpyeMbiM KodphuireHToM Tpanchopmannu. OueHka
JIOCTaTOYHOCTH PETYJIIMPOBOYHOIO AHAra3oHa
MOHMXKAOIIETo TpaHchopmaTopa.

PacueTsl TOKOB KOPOTKHX 3aMBIKaHUI

PacueTsl TOKOB KOpPOTKHX
3aMbIKaHU I

O61ue cBeeHus 00 IIEKTPOMArHUTHBIX EPEXOTHBIX
nporeccax. KopoTkue 3aMbIkaHus U UX KJIaCCH(PHUKAIIHA.
Jonyiienus, npuHUMaeMble MPH pacyeTe KOPOTKOTro
3ambikanus (K3). [lepexoaublit mporiecc mpu TpexdazHoMm
K3 B nienu 6e3 Tpancdopmaropos. [lonstue ynapHoro toxa,
ynapHoro kos¢¢unuenta. Metozas! onpenenenus Ta.
CxeMbl 3aMeleHus] TPEX0OMOTOUHBIX TpaHC(HOPMATOPOB
(ATP), TpanchopmMaTopoB ¢ pacuIenIeHHOH 0OMOTKON
HU3IIET0 HAaNpsHKEHUs], CIBOCHHBIX PEAKTOPOB U UX
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napametpsl. [IpeoOpazoBanus cxem 3aMeleHusl.
[IpakTUueckue METO/IbI pacyeTa NEPUOUIECKON
coctabistoen Toka K3. Pacuer neiicTByroiiero 3HadyeHus
NepUOANYECKON cocTaBisitoliei Toka K3 npu ynaieHHbIX
K3. MeToa TunoBbIX KpuBbIX. HecuMMeTprU4HbIE KOPOTKHE
3aMbIKaHUs, OCHOBHBIE MOHATHUA. CXxeMa 3aMelleHHs
MPSIMOI, OOpPaTHOM U HYJIEBOM MOCJIEI0BATEILHOCTEH.
CxeMmbl 3aMeIleHHs U TapaMeTphl HYJIEBOM
nocyenoBareabHOCTH TpaHnchopmaropa (ATP). [Tpumeps! Ha
COCTABJICHUE CXEM 3aMELICHUS HYJIEBOU
nocnenoBarenbHocTu. Hecummerpuunsie K3. J[Byxdaznoe
K3. I'panuuHbIe yca0BUs, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIONINX TOKA U HAMPSDKEHUS,
BEKTOPHBIE IMarpaMMbl TOKa U HanpspkeHus B mecte K3,
KOMILIEKCHas cxema 3amenienus. Ognodasnoe K3.
['panuuHbIe YCIOBUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIONINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HanpspkeHus B mecte K3,
KOMIUIEKCHas cxema 3amennenusd. JByxdasznoe K3 Ha 3emito.
['panuuHbIe YCIOBUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIOIINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HampspkeHus B mecte K3,
KOMILJIEKCHAs CXeMa 3aMelIeHUsI.

Hepexoz[HHe SJICKTPOMECXAHUYCCKHE NPOUCCChI

[IepexonHbie
NEKTPOMEXAHNYECKUE
IIPOLIECCHI

O61mue nonstus 06 99C u ee pexxumax. OnpeneneHue
napaMeTpoB cxeM 3amerneHns D9C i pacueToB.
OrnpeziesieHre TOKOB U MOIITHOCTEH. Y CJIOBUS
cymecTBoBanus pexumoB DIC u ycroiunbocTs. [lonsaTue
JTUHAMUYECKON YCTOMYHUBOCTH. Y CTONYUBOCTh
asyxMamnHHon O9C. JlonmynieHus ¥ ynpoIeHus Ipy
pacyere yCTOMYMBOCTH. METO/1 MOCIIEI0BATEIbHBIX
uHTepBanoB. Ctatnueckas ycroitunsocts I9C. JlaBuHa
HaIpsDKEHUs, YCTOMYUBOCTD y3J1a KOMIUIEKCHON Harpy3KH .
VY CTOMUNBOCTh CHHXPOHHBIX M aCHHXPOHHBIX JIBUraTeel B
CUCTeMax 3JIeKTpocHaOxkeHus. Pe3ynbpTupyromas
YCTOHYMBOCTb. MeponpusaTHs M0 YIy4ILIEHUIO
yeroiunBocty I9C (I0MOIHUTENbHBIE). MeponpusTus o
ynydieHuto yeroiunBocti 99C (peKUMHBIE).

DJIeKTpUYecKas 4acTh CTAHI]

Wi ¥ TOACTaHIINH

DNeKTpruYecKas 4acTh
CTAaHIIMH ¥ MOACTAHIINH

Cxewmnl anektpuueckux coequnenuit TOLl, KOC, I'DC u
I'ADC, ADC, noacranmuii. O01mIast XapaKTeprUCTUKA
COOCTBEHHBIX HYXJ SJIEKTPOCTAHINI U MOACTAHIIUI
(Ha3HaueHue, HICTOYHUKH, CTPYKTypa noTpedureneil).




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Cxembl 2seKTpocHa0x)eHus: coocTBeHHBIX HY) 11 KOC, TOL],
ADC, I'DC u noacranuuii. [IpogomKuTeNnbHbIN peXUM
paboThI ANIEKTPOYCTaHOBOK. BBIOOD ceueHmil mpoBOJHUKOB.
Tepmuueckoe neiictue TokoB K3. Dnekrponnnamuueckoe
nericteue TokoB K3 Ha anexkTpuyeckrne NpoBOJIHUKHU U
anmapatbl. PacueTHbie yCI0BuUS BHIOOPA MPOBOIHUKOB U
anmnapartoB. BeiOop NpOBOIHUKOB U AJIEKTPUUYECKUX
arraparoB: BBIKIKOYATEIIEH, Pa3beICHUTENEH,
BBIKJTFOYATEJIeH Harpy3KH, OTAEIUTeNeH,
KOPOTKO3aMBbIKaTeJIEH, IPEIOXPAHUTEIIEH, U3MEPUTEIIBbHBIX
TpaHcGOopMaTOPOB TOKA U HanpsikeHus. OrpaHuYeHre TOKOB
K3. U3mepurenpHble TpaHc(hOpMATOPHI TOKA M HATIPSKCHUSI.

10. | TeopeTrueckre OCHOBBI IIEKTPOTEXHUKH
10. | Teopernueckue OCHOBEI HauanpHble cBeieHUs 00 371eKTpoMarHuTHOM nojie. O0miue
1. | 2neKTPOTEXHUKH HOJIOKEHUS JIEKTPOHHON TEOpUH. DIIEKTPOMArHUTHOE I0JIE.

Onekrpuueckue sBaeHus. OCHOBHbIE XapaKTEPUCTUKU
AIIEKTPUYECKOro 1osisd. MaruutHele sBiieHus. OCHOBHBIE
XapaKTEePUCTUKU MAarHUTHOTO IOJIsI. DJIEKTPOMAarHUTHAS
UHAYKUIMS. OCHOBHBIE IOHSTUS TEOPUU IIEKTPUUECKUX U
MarHMTHBIX Lenei. DIIEeKTPUIECKOe CONPOTHUBIICHUE.
JluHeiHble 1leny MOCTOSHHOTO TOKA. DJIEMEHTHI Lienel
MIOCTOSIHHOT'O TOKa. MeToabl pacyera 1enei NoCTOSIHHOIO
TOKa. DKBUBAJICHTHBIE TPE0Opa30BaHuUs B LEMAX
MOCTOSIHHOTO Toka. O60011eHHbIH 3akoH OMma. "dopmyna
paszopoca". Teopema komneHcaruu. 3akonsl Kupxroda.
MeTo KOHTYPHBIX TOKOB. M€TO1 y3/10BBIX TOTEHIIUAJIOB.
IIpuHIMIT HATIOKEHUS U METOJ] HAJIOXKEHUS. Y DaBHEHUE
OanaHca aKTMBHBIX MOILTHOCTEH. MeTo]1 5KBUBAJIEHTHOTO
rexeparopa. Ilepenaya s3Heprun OT aKTUBHOTO
JIBYXTIOJIIOCHUKA K TaccuBHOMY. Pacuer oHO(a3HbIX Henen
CHUHYCOUJATILHOTO TOKa. OCHOBHBIE 3JIEMEHTBHI, IOHATUS U
YPaBHEHHUs LieNel CHHYCOMIAIbHOIO ToKa. KoMIIIekCHBIN
METO/]] pacyeTa, BEKTOpHbIE nuarpaMMbl. KoMmnekcHas
MOIITHOCTh. Y paBHEHHe OajlaHca MOLTHOCTE!. Pe3oHaHc B
aneKkTpuueckon nenu. Komrencanus peakTHBHOM
mourHocTH. PacueT ahdexTuBHOCTH Hcnionb3oBanus KY.
Pacyer neneit ¢ UHIYKTUBHO-CBA3aHHBIMU 3JIEMEHTAMH.
Jlunelinsiii Tpancopmarop. TpexdazHbie nenu
nepeMeHHoro Toka. Pacder Tpexdasnbix nemnei npu
coeMHeHUH (a3 Harpy3Ku "3Be3na" JUis 4eThIPEXIPOBOIHON
cuctembl. PacueT TpexdazHbIx neneil npu coeguHeHuu das
Harpy3ku "3Be3na" uisi TpEXIPOBOJHON CUCTEMBI.
N3mepenne MonHOCTH Tpexha3HOM 1ETH.
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11. | Pesneiinas 3amuTa U aBTOMATU3aLUsA SJIEKTPOIHEPrETUUECKUX CHCTEM
11. | Peneiinas 3ammra u HaznaueHue 1 BUJIbl aBTOMaTHKU SHEPTOCUCTEM.
1. | aBromaTtuzanus Hasznauenue peneiftHo# 3amuThl, TpeOOBaHUSA,

SJICKTPOOHEPI€TUICCKUX
CUCTEM

MPEIBSABISIEMBIE K YCTPONUCTBAM PEJICHHOM 3aIlUThI.
OcHoBHbIE BUbI IOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI 37IEMEHTOB YHEPTOCUCTEMBI, HA KOTOPbIE TOJKHBI
pearupoBaTh YCTPOMCTBA PEJIEMHOMN 3aIIUThI. BUabl
KOPOTKHX 3aMbIKaHUIl. BeKTOpHBIE AMarpaMMbl TOKOB U
HaNpsDKEHUH NpH Tpex(a3HbIX, ABYX(Pa3HbIX, 0THO(A3HBIX U
JBYX(a3HbIX KOPOTKUX 3aMbIKaHUN Ha 3eMJII0 B CETH C
3a3eMJICHHOM HeUTpablo. BekropHas nuarpamma
0J1HO()a3HOT0 3aMbIKAHUs HA 3€MJIIO B CETH C
M30JIMPOBAaHHOW HEeWTpanblo. Kaknue n3MeHeHus: napameTpoB
peKHMMa IIPU BOSHUKHOBEHUH KOPOTKHX 3aMbIKaHUHM MOTYT
OBITh MCIOJIb30BaHbI AJI1 IOCTPOCHUS PEICHHON 3aIUTHI.
BekTopHbIe AMarpaMMbl TOKOB [P KOPOTKOM 3aMbBIKaHUU 32
TpaHchOpMaTOPOM CO CXEMOM COeTMHEHUSI OOMOTOK
TpeyrojapHuK/3Be3/a-11. MakcumanbHast TOKOBas 3allMTa.
Omnpenenenue napaMeTpoB cpadbaTbIBaHUS U OLIEHKA
4yBCTBUTEIbHOCTH 3alIUTHI. BapuaHThI cxem
M3MEPUTENIBHOTO OpraHa 3aluThl. MakcuMallbHas TOKOBast
3alIMTa ¢ KOMOMHHPOBAHHBIM ITYCKOM O HANPsKEHHUIO.
ToxoBas orceuka. TokoBas 3amura co CTylIEeHYaTOU
XapaKTEPUCTUKOU BBIACPKKM BPEMEHHU. 3alUTa OT
3aMbIKAHUH Ha 3€MJIIO B CETH C U30JUPOBAHHON HEUTPAIIBIO.
ToxoBast HallpaBJIEHHAs 3alUTa JIMHUHI 3JIEKTPOIIEpPEIaut ¢
JBYXCTOPOHHUM NuTaHueM. 90°-ast cxema BKIIOUEHHUS perie
HaIpaBJIeHUs1 MOIIHOCTU. TOKOBasi HanpaBJIEHHAs 3alIUTa CO
CTYNEHYATON XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHH.
ToxoBas 3amuTa HyJI€BOU nocienoBarenbHocTu. TokoBas
3amuTa 00paTHOM MOCIE0BATEILHOCTH. 3a0UHas 3alUTa
JIUHUH dnekTponepenadn. [Tpunumn neiicTsus, mapaMmeTpsl
cpabateiBanusl. [IpononpHas auddepennnanbHas TOKOBas
3alIMTa, IPUHIIUI ASHCTBHS, TapaMeTphl CpadaThIBaHHUS.
[TpononpHas auddepeHnnanpHas TOKOBas 3aIUTa JTUHAN.
Juddepenumansao-daszHas 3amura muHun. [lonepeunas
muddepeHManbHas TOKOBas 3aluTa, IPUHIIUI JeHCTBYS,
cpabareiBanus. [lonepeunas auddepenunanbHas TOKOBas
HaIpapJI€Ha 3allliTa NapaIeIbHbIX JTUHUM.
ABTOMaTHuecKoe noBTopHoe BkiItoueHue (AlIB).
Haznauenue AIIB, TpeboBanus, npenbssisembie K AITB.
B03MOXHOCTH YCKOPEHMSI JENCTBUSA 3aLUTHI IPU HAINYUU
AIIB. [loBpexxaeHus: 1 HeHOpMaJbHbIE PEKUMBI PaOOTHI
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tpanchopmatopa. TpeGoBaHus, MPEABIBISIEMBIC K PEICHHON
3amuTe Tpancopmaropa. OCHOBHBIE U PE3EPBHBIC 3ALTUTHI
TpaHcopmaropa.

12. | ABTOMaTH3MpOBaHHBIE HHPOPMALMOHHO-U3MEPHUTEIBHBIE CUCTEMbI KOMMEPYECKOTO ydeTa
AIIEKTPOIHEPTUU

12. | ABTOMaTU3UpOBaHHBIC OcHOBHBIE 331241 Kypca. ABTOMaTH3aLus yIeTa

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

HU3MEPUTECIIbHBIC CUCTEMBI
KOMMCPYCCKOI'0 yucTa
QJICKTPOSHECPIUA

mporuecca NpoOU3BOACTBA, IEpeadH, PacpeleIcHus 1
noTpedieHus AeKTpo3Hepruu. Llenu u 3agauu, pemiaeMble
cucteMoi. I IpuHINIIBI TOCTPOEHMSI COBPEMEHHBIX CUCTEM
ACKYVYD. Tpebosanus k cuctreme ACKYD, nmpasuina yuera
JIEKTPO3HEPIUU U MolHocTu. [IpaBuna ydera
ANEKTPUYECKOMN SHEpruu. THIIOBBIE TEXHUYECKUE
TpeOOBaHUs K CpeACTBAM aBTOMAaTHU3allU1 KOHTPOJIA U ydeTa
anexTposHeprun u MoiHocT 1ia ACKY 3 sneprocucrem.
CocraB u TpeboBaHus K KOHCTpyKUuu. [lokazaTenu
Ha3zHadeHUs. TpeOoBaHUs 10 MUTAHUIO, TPOTPAMMHOMY
00ecnevyeHnI0, yCTOHYMBOCTH K KIIMMAaTHYECKUM U BHELITHUM
BO3CHUCTBUAM, O€3011aCHOCTH, HA/IEKHOCTH,
METPOJIOTHYECKOMY 00ECIIEUCHUIO U TEXHUYECKOMY
oOcnyxuBaHuto. Opranu3zanys ToueK U IPyIIl yueTa
aneKTpodHepruu. OCHOBHBIE OIIPEIETICHHS U TEPMUHBI.
TpeboBaHMs K YCTaHOBKE CPEICTB KOMMEPUECKOT0 U
TEeXHHUYECKoro yyera. Llenu ydera anekTposHepruu.
®ynkunu u 3agaun AUMCKYD npennpusituii ceteil.
3anaun AMMC KV 6bITOBBIX IOTpeOUTENEH. DTaIbI
CO3aHMs U BBOJA B OKcIUTyaranuto cucrtemsl ACKVYO.
[IpeanpoextHoe 0bcnenoBanue npeanpusatus. PazpadboTka
TEXHUYECKOT0 3afaHusl. MonepHU3anus N3MEpPUTEIbHBIX
KOMIUIEKCOB. TexHopabouee NpoeKTUPOBaHUE
MH(POPMALMOHHO-U3MEPHUTEIBHOTO U HH(POPMALIMOHHO-
BBIUHCIUTEIBHOTO KOMIIEKCOB. PazpaboTka 10KyMEHTOB 1O
METpOJIOTHUecKOMY obecrieuenuto. Komruiekramus.
CrpoutenbHO-MOHTaKHBIE PaOOTHI. [lyckoHanagouHble
paboTbl. OnbITHAS SKCIUTyaTalus. Y TBepKIEeHHE TUIIA
CpEJICTBA U3MEPEHUSI U aTTECTALlUs METOIMKH BBITIOJTHEHUS
u3MepeHuil. McnpiTanne Ha COOTBETCTBHE TEXHUUECKUX
TpeOoBaHUll 00bEIMHEHHOTO phIHKA SHepruu. [lepenaua
ABTOMATH3UPOBAHHOM HH(OPMAIMOHHO-U3MEPUTETHLHON
CUCTEMBI B TIOCTOSIHHYIO dKCILTyaTanuio M3mepenue snepruu
Y MOIIHOCTH, IIOTPELIHOCTH U3MepeHnd. MeTo bl
MU3MEPEHMS MOIIHOCTU. MTHAYKIITMOHHBINA CYETUHK.
[Tudpossie cuetuuku. [TorpemHoctn u3mepennii. Hebananc
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IIEKTPO3HEPIUU U MOoIHOCTU. KoMMepyeckue norepu.
CrpykTypa u coctaB usmeputenbHoro kommiekca ACKYD
N3mepurtenbhplii kKaHal. TpancdopMaTopsl TOKa,
TpaHnc(hopMaTOpbl HAPSHKEHHSI, BTOPUYHBIC 1IETIH, CYCTUYNKU
NIEKTPUYECKON dHEpruu. BinsHue 31eMEeHTOB Ha
METPOJIOTMUECKHUE XapaKTEPUCTUKN U3MEPEHU.
Nudopmannonsslii kanan. Opranu3anus KaHajloB CBSA3H B
COOTBETCTBHUE C UEPAPXUUECKOMN CTPYKTYPOU IIPEATIPUSITHS.
Tunsl yCcTpONCTB CBA3M M KAHAJIOB IIepeAayuy JaHHbIX. Mx
HAJIeKHOCTh U MPOMYCKHAasi CIOCOOHOCTh. TpeboBaHus U K
PE3epBUPOBAHUIO KAHAJIOB CBSA3U U 0030p CYILECTBYIOLINX
pemenuii. YcrpoiictBo coopa u nepenaun nanubix (Y CIII).
Hasznauenue. TpeGoBanust K pyHKIIMOHAIILHOMY COCTaBY,
napameTpam, XpaHeHHIo JaHHbIX LleHTp 00paboTKM JaHHBIX.
Ilepeuens pemaemsix 3aaad. CocTaB U CTPYKTypa
[IPOrpaMMHO-aINAPaTHBIX CPeICTB. TeXHUYECKUE CPEeICTBA
U3MEpPEHUs, XpaHeHUs], epeiauu u 00paboTKu MHPOpMaLUn
B cucreMe L{ndpoBbie CYETUNKH 3IEKTPOIHEPTHH.
TexHnueckue xapakrepucTuku. HacTpoeunsle napameTpsl.
CepBHCHBIE BO3MOXKHOCTH, (DYHKIIMH U X HACTpOIKa.
[TporpammMHuoe oOecrnieueHue. Y cTpoHCTBO cOopa U nepesadu
nanHbIX (YCILJ). Texnuuecknue XapakTepUCTHKH.
Kondurypauus u Hactpoiiku. Opranuszanus HeHTpa
00paboTku gaHHbBIX. TpeboBaHMs K HHPPACTPYKType U
arnapaTHOM 4acTu. Y CTPOMCTBO KaHAJIOB CBS3U Y POBHU
cOopa TaHHBIX. Y HUBEPCAIbHBIN aCUHXPOHHBINA IPEMO-
nepeaatuuk. Mutepdeiicsl. Kananst csizsu B AUMCKYD.
CocTaB 1 Ha3HauY€HUE IPOTPAMMHOTO KOMIJIEKCA CUCTEMBbI
ACKY?D CoctaB KOMIUIEKCAa IPOrPaMMHOT0 00ecrieueH sl.
Monaynb anMuHHUCTpaTOpa cucTemMbl. KOMMYHUKAIIMOHHBIN
Moayib. ba3a nanHbIX. Moynib CyObEKTOB phIHKA
AIIEKTPO3HEPIruu U MolHocTu. CripaBouyHUKU. Moaynu
IpOCMOTpa U 00pabOTKH JaHHBIX. MOayIH 3KCTIopTa-
MMIIOpTA.

13. | Bo3nymiHble u kabenbHbBIE JIMHUN
13. | Bo3aymnsle u kabenbHble | OcHOBHBIE MOHATHS U onpenenenus. Knaccudukanus JIDIT
1. | nuHumn IIEPEMEHHOT0 TOKa. Pa3BuTne TexHuku nepenaun 99 B XX

Beke. KoHcTpykTuBHBIE 211eMeHTHI BJI, nx Ha3HaueHue.
VYcnosus pabotsl BJI (rosoneaHsie 1 BETPOBbIE HATPY3KH).
Tunsl IpOBOAOB U I'PO303aILUTHBIX TPOCcOB. Paciiennenue
¢a3 u ux Tpancnosuuusa. KoHCTpyKIMK omop u ux
kiaccupukanus. TUIBI H30SAIMOHHBIX KOHCTPYKLIUH.
JInnelinasa apmarypa. I'eomerpuueckue xapakrepuctuku BJI.
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[TpuunHBI U TEHACHLUS Pa3BUTHUS KaOEIbHON TEXHUKHU.
DJIeMEHTHI KaOeIbHbIX JTUHUHN, UX Ha3HAUeHue. TeroBas
cxema 3ameneHus kadens. TOku U MOIIHOCTH, JOMYCTUMbIE
0 YCIIOBUSIM HarpeBa U30JIAIHUU KaOesi B CTAllMOHAPHOM
pexume. [lytu yBenudyeHus nmporyckHoi criocoonoctu KJI.
Krnaccudukanus 1 OCHOBHBIC THUITBI CUJIOBBIX KaOeJeH.
OcHoBHbIE BUJIbI apmaTypbl KJI.

14. | N3onsauus u nepeHanpsyKeHus
14. | Uzonsuus u DnekTpodu3ndeckre mpoiecchl B razax. Knaccuduxarus
1. | mepeHampspKEHUS AIIEKTPUUYECKUX TOJel. IoHM3aIMOHHbBIE TPOLIECCHI B ra3ax.

JlaBuHA 37€KTPOHOB. Y CI0BUE CAMOCTOATEIBHOCTH pa3psija.
3axoH [lamena. 3aBUCUMOCTD Pa3psIHOTO HANPSHKEHUSI OT
JaBJeHUs ra3a u Apyrux pakTopoB. DPGeKT NOIIPHOCTH.
baprepnsrii apdext KopoHHBIH pa3psin Ha TOCTOSHHOM H
nepeMeHHOM HanpsbkeHusx. [lotepu sHepruu Ha KOpoHY
IIPY [IEPEMEHHOM HaINpspbKeHUH. Panqmonomexu, co3aBaeMble
KOPOHHBIM pa3psAJIoM Ha npoBojax. Pa3psa B Bo3ayxe BIOJIb
ITIOBEPXHOCTHU TBEPAOTO IUAJIEKTpUKA. Binsaue
KOHCTPYKTUBHBIX OCOOCHHOCTEH Ha HaIlpsHKEHHE
nepekpbIThsi OCHOBHBIE BUbI U CBOMCTBA BHEIIHEU
U30IAUH. ATMOC(HEPHBINA BO3AYX KaK JUIICKTPUK.
HazHnaueHue 1 TUIIBI U30JIITOPOB. DKCILTyaTallnOHHBIN
KOHTpoJsb. OO011ast XapakTepUCTHKa U TUIIbI BHYTPEHHEHN
u3ossinun. KomObunupoBanue auanekrpuko. CtapeHue
BHYTPEHHEN W BHEIIHEN M30JAuu. KoopauHanuus n30suumn
[TpodunakTrka n3onsAun. 3a1a4u U UETH NPOPUIaKTUKH.
MeTonb! uCIBITaHUS U30JSIUU. BBICOKOBOJIBTHBIE
UCIIBITATEIIbHBIE YCTAHOBKH BBICOKOI'O HAIIPSYKEHUS.

Y CTaHOBKM AJIs TOJYYEHUS BBICOKUX IIEPEMEHHBIX U
MOCTOSIHHBIX HanpspkeHui. MIMnynbCHbIE UCTIBITATENIbHbBIE
yCTaHOBKH. M3MepeHue BHICOKMX HaIpsDKEHUH (M3MepeHne
LIAPOBBIM PA3PAAHUKOM, U3MEPEHUE DIIEKTPOCTATUUECKUM
KWJIOBOJIbTMETPOM, U3MEPEHUE HAIIPSIKEHNUS C
ucnosib3oBanueM aenuteneit) Knaccudukanums
nepeHanpsykeHuid. ['po3oBbie nepeHanpskeHus. MoJHHS Kak
HCTOYHUK I'PO30BBIX NepeHanpskeHuil. OCHOBHBIE
rapameTpsl MOJIHMM. IHTEHCUBHOCTB TPO30BOM
nesTeabHOCTH. BHyTpeHHue nepenanpspkenus. Oomas
XapakTepucThka. BoiHOBbIE Mpoliecchl B 00MOTKax
Tpancpopmaropa. HauanbHoe pacnpeneneHie HanpskKeHue
BJI0JIb OOMOTKH TpaHC(OPMATOPOB, YCTAHOBUBILIUNCS
peXuM, EPEXOAHBIN ITpoLecc. Pacnipenenenne HanpsKeHUst
BJIOJIb OOMOTOK Tpex(}a3zHoro Tpancpopmaropa
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Knaccugukaius Mep 3aluThl OT IepeHapsKEHUH.
VYerpoiicTBa 3alMTHI OT IEPEHANPSHKEHUN. 3aluTa
HOJCTaHUUI OT NPSIMBIX YJapOB MOJIHUU. 30HA 3aILUTHI
MOJIHME€OTBOJOB. 30Ha 3alIUThl TPOCOBOI'O MOJIHUEOTBOJA.
I'p030ynopHOCTh OOBEKTOB.

15. | Cuctemsl 311eKTPOCHA0KEHUS TOPOJIOB M MPOMBIILICHHBIX TPEAIPUITHN

15. | Cucremsl OJIEKTPOIIOTPEBJIEHUE Pexumsl 3eKTponioTpeOIeHIs

1. | snekTpocHaOXKeHUs Junamuka snextponotpednenus B Poccuiickoit @eneparum,
TrOpPOJIOB U DneKTpUUecKue HArpy3KU U AJIEKTPONOTpeOIeHne
MIPOMBITIJICHHBIX ceNMMTeOHBIX TEPPUTOPHIA TOPOIOB, [ paduKu NMEKTPUIECKUX
MpeANPUATHIA HArpy30K M UX XapakTepucTUku, GakTophl, BIUSIOUINE HA

PEXKUMBI 3JIEKTPOIIOTpedIIeHUsT Y IpaBiieHue
anektponorpednenuem Lenu ynpasieHus
ANIeKTponoTpedaeHeM, ABapuilHbIe OTPaHUYEHUS
35IeKTponoTpedieHus;, MeponpusTHs 10 peryaIupoBaHHIO
PEXKUMOB 3JieKTponoTpedienus, CTUMYJINpOBaHHE
noTpeOuTeNeH K yIpaBIeHHUIO 3JIEKTPOIOTPEOICHHEM.
OJIEKTPUYECKUE HAT'PY3KU 3JIEMEHTOB
CUCTEM DJIEKTPOCHABXEHUMS PacuerHble Harpy3ku
3JIEMEHTOB CUCTEM 3JIeKTpocHa0keHus1, [lonsaTue pacueTHoit
Harpy3ku. MaremMaTtuyeckoe OMcaHue IEKTPUYECKUX
Harpy3ok, [lokazartenu, XxapakTepu3yroIue pexuMbl padboThl
AIIEKTPONPUEMHHUKOB U UX Ipymil, [IpakTruueckne MeTo bl
OIpEENICHUs] PACUETHBIX HArpy30kK, Onpenenenne
pacueTHBIX Harpy30K CEITUTEOHBIX TEPPUTOPHUI TOPOIOB
O6ume nonoxeHus, PacueTHas Harpyska Ha IIMHAaX
BBOJIHBIX PacIpeleInTEIbHbIX YCTPONUCTB 3/1aHNM,
PacyerHas Harpyska pacnpenenuTenbHbix duHuil 380 B u
TpanchopmaTopHbix noactaniuit 6—20/0,4 kB, PacuetHas
Harpyska 351ieMeHTOB ceteil 6—20 kB u neHTpoB nuTanus,
YKpyrnHeHHas OlleHKa pacyeTHOW HArpy3Ku CETUTECOHBIX
TeppuTopuii, [IpuMepsl onpeneneHns pacyeTHBIX
nexTpHueckux Harpysok. PEXXMMbI HEMTPAJIU B
CHUCTEMAX DJIEKTPOCHABXEHUS Pexumsl
HEUTpasu B CeTAX cpeaHero Hampsikenus (6—35 kB)
N3onupoBanHas HeWTpaiipto, HopMrupoBanue eMKOCTHOTO
TOKa 3aMbIKaHUs Ha 3eMi1t0, KomnencupoBaHHast HEUTpaJib,
[yroracsmue peakTopsl, Pe3ucTuBHoe 3a3eMieHNe
HelTpanu, OcoOeHHOCTH BHIOOpa peXXUMa HEUTPAIU B CETAX
¢ KabeIsIMU ¢ M30JSIIMEN U3 CIIUTOrO MOJIMITHIICHA.
PexxumMbl HelTpau B ceTssx HU3KOro HarpshkeHus (10 1000
B) I'myxo3azemineHHas Heiftpaib, M3omupoBaHHas
Heitpans. CXEMbI 'OPOJICKUX
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PACIIPEJEJIMTEJIbHBIX DJIEKTPUUECKMX CETEU
[IpuHIUITBI TOCTPOCHUS CXEM FOPOJCKUX CeTel
TpeGoBanusi, MpeaAbABIsEMbIE K CXeMaM FOPOJICKUX CeTel,
HanexxHocTh 31ekTpocHab)keHuss, KoMmmyTanmoHHbIe 1
3aIMIIAKOIINE YIeKTpruUecKue annaparsl. CxeMbl
pacrpeIenuTeNbHbIX AJIEKTPUUECKUX ceTel PaguanbHo-
MarucTpajbHasl Hepe3epBUPOBAHHAS cXeMa ceTu, [leTnenas
HEaBTOMAaTHU3UPOBaHHAas cxema cetu, [lerneBas
aBTOMAaTU3UPOBAHHAS cXxeMa ceTd, CII0KHO3aMKHYTas cxeMa
CETH HU3KOTO HaNpsHKeHUs1, MHOTOJTy4eBbIC
aBTOMAaTU3UPOBAHHBIE CXEMBI ceTH, Peanu3anus ycrpoiicTBa
aBTOMAaTHUYECKOTO BKIIIOUEHUS pe3epBa B
IByxTpanchopmatopHoi nojactaHiuu, CxeMbl BBOJHBIX
pacrpeenuTeNbHbIX YCTPOMCTB 31aHui, PexkoMeHnnanuu no
BBIOOPY CXeM pacrpeaenuTeNbHoil cetu, [luTaromue cetu
6—20 kB Heo6xoaumMocTh coopyKeHHS
pacnpenenuTenbHbIX MyHKTOB 6—20 kB, Cxembl nuTarmumx
cererr 6—10 kB, Oco6eHHOCTH TOCTPOCHHUS TUTAIOIINX
cerelt 20 kB.

16. | YnpaBieHnue KaueCTBOM 3JIEKTPOIHEPTHH

16. | YmopaBieHnue kaueCTBOM DJIEeKTPOMarHUTHAs! COBMECTUMOCTh M KQU€CTBO

1. | snekTposHEprun anekTposHepruu. [lokazaTenu kauecTBa 3MEKTPOIHEPTHH.
HopmartusHo-mipaBoBas 6aza. Cpencrsa n3MepeHus
nokasaresel kauecTBa 3JeKTpodHepruu. OpraHu3aloHHbIe
3371241 yIpaBJICHUs KAYeCTBOM 3JIeKTpodHeprun. KoHTpomsb
U aHaJIM3 KayecTBa 3IeKTposHeprun. CrnocoOsl U
TEXHUYECKHE CPEICTBA 00ECTIEYCHHUS KaueCcTBa
3JIEKTPOIHEPTUU

17. | ABTOMaTHKA 3IEKTPOIHEPIETUUECKUX CUCTEM

17. | ABTomaruka OcCOo0eHHOCTH YHEPTreTHUECKOTO POU3BOJICTBA,

1. | aNeKTpOdIHEPreTHUECKUX 00ycIIaBIMBaIOIINE IIMPOKOE BHEIPEHHE CPE/ICTB

CUCTEM

aBTOMATHUKH. BUibl aBTOMaTHUKN YHEPIOCUCTEM U UX
B3aMMOCBA3b. TE€XHOJOTHYECKasi aBTOMAaTHKa, aBTOMaTUKa
yIpaBJIeHUs] HOPMAJIbHBIMH PEKUMaMHU, IPOTUBOABapUitHOE
ABTOMATUYECKOE YIPABJIEHUE DJIEKTPOIHEPTreTHUECKUMHU
cucremamu (JCC - npoTrBOaBapuiiHast aBTOMaTHKA).
ABTOMaTHKa YIIPaBJICHUS TyCKOM U OCTaHOBOM Typ0o- 1
ruzporeneparopoB. OCOOEHHOCTH aBTOMATHYECKOTO
yhpaBieHus TypOoreHepaTopaMu aTOMHBIX CTaHIUH.
ABTOMaTHYECKOE BKIIOYEHUE CUHXPOHHBIX T€HEPATOPOB Ha
napauiebHy0 padboTy. CriocoObl M YCIOBHS BKIIFOUCHHS.
ABTOMAaTHYECKNE CUHXPOHU3ATOPBI (MUKPOIJIEKTPOHHBIE U
MUKPOIPOILIECCOPHBIE). ABTOMATUYECKOE PETYIHPOBAHHE
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HanpspKeHus 1 peaktuBHOU MorHocT (APH 1 PM) B DOC.
TexHuueckue cpeacTBa. ABTOMaTHUECKOE PEryIMpOBaHUE
B0o30yxaeHus (APB) cunxponnbix MammH. CUCTEMBI
BO30Y)KJICHHSI CHHXPOHHBIX T€HEPATOPOB, CHHXPOHHBIX
KOMIIEHCATOPOB U ABUraTeled. ABTOMaTHYECKUE
PeryasToOpbl BO30YKACHUS IPOMOPLUOHATIBHOTO JICHCTBHUS.
ABTOMAaTHYECKUE PEryJIATOPhl BO30YXKIEHHS CUIBHOTO
nevictust (APB CJ1). Mukponpoueccopasie APB C/I.
Oco0eHHOCTH aBTOMATHUYECKOTO PEryJIMPOBAHUS

ko3 uumenToB Tpanchopmanuu (APKT)
TpaHncpopmatopoB ¢ ycrpoiictBamu PITH. ABromarnyeckoe
yIpaBjieHUE PEaKTUBHON MOLIHOCTHIO CTATUYECKHUX €€
ucTouyHUKOB — KoMreHcaTopoB (CTK). ABTomarnyeckoe
pEeryJinpoBaHHe YacTOThl U aKTUBHOM MouHocTy B DOC.
IIepBuuHOE perynupoBaHUe - aBTOMATUYECKOE
peryJinpoBaHHE 4acTOThI BpallleHus TypOo- 1
THIPOre€HEPaTOPOB. ABTOMAaTUYECKUE PETYISTOPBI YaCTOTHI
BpaiueHus (APYB). Buas! (rugpoarHaMuyueckue u
anekTporuapaiunaeckue APUB). Bropuunoe
pEryJinpoBaHUE - aBTOMAaTUYECKOE PETYJINPOBAHUE YACTOTHI
1 akTuBHOM MomHOocTH (APUM) B OOC.
YacroToperynupyouue 3JIeKTPOCTaHLIUU U
AJIEKTPOCTAHLIMH, pabOTaIOLIHNE MO JUCTIETYEPCKOMY
rpadguky Harpy3ku. OnTUMaIbHOE pacipeiesieHue Harpy30K
MEXy 00beTUHEHUSAMHU, SHEPIOCUCTEMAaMH U
reHeparopamu. MHoroyposHeBas uepapxudeckas APUM
Enunoii sHeprocucrems! Poccun. IIporuBoasapuiinas
aBTomaruka. HazHauenue, BUJIbl, IpeIbsABIsIEMbIE
TpeOoBaHuUsA. ABTOMAaTHKa OTPaHUYEHUS HEOMYCTUMBIX
W3MEHEHUH JCHCTBYIOIIETO 3HAYECHUSI U YaCTOTBI
HaNpsDKEHUs: ABTOMaTHKa ONPaHUYECHHMSI IOBBIILICHUS U
cHmxenus HanpspkeHust (AOITH u JIOCH). ABromaruka
orpaHnyeHus nosbleHus yactotel (AOIIY). ABTomarnka
orpaHuueHus CHIkeHus 9actoTsl (AOCY), BKiItOUaromas
aBTOMATHUKY YaCTOTHOTO ITyCKa Pe3€pBHBIX T€HEPATOPOB
(AUIIIl"), aBTOMaTHYECKYIO YaCTOTHYIO pa3rpy3ky (AYUP) u
JIEIUTEIbHYIO0 aBTOMATHKY 10 YaCTOTE Ha TEIIOBBIX U
ATOMHBIX CTaHIMAX. ABTOMATHKa MPEAOTBPALLIEHUs
Hapyumenus ycroituuBoctu (AITHY). CnocoOsl 1o3upoBanus
yopasisiromux Bo3aencTeui. LlenrpanuzoBannas AITHY.
JenenrpanusoBannslie ycrpoiictea AIIHY. ABromaruka
JUKBUJIALIUU aCUHXPOHHBIX pexuMoB (AJIAP). Tunosoe
(ocHoBHOE) ycTpoiictBo AJIAP. ABToMaTnueckoe
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noBTopHoe BirodeHue (AIIB) B 99C. ABTroMaTtnyeckoe
BKJIIOYeHUE pe3epna (ABP).

18.

TennoBas 4acTh QJICKTPHUUICCKUX CTaHHI/Ifl

18.

TemnoBas yacTb
ANEKTPUICCKUX CTAHITHI

1. DHepreTuyeckuil 6aTaHC U TETUIOBAs YKOHOMUYHOCTh
AIIEKTPOCTAHLIUN DHEPTropecypchl U TOILTMBHBIN OanaHc.
TuIbI 3IEKTPOCTAHIIUN B SHEPrOCUCTEME; OIIPEACIISIOIIAS
POJIb TEIIOBBIX NEKTPOCTAHLIMI B 3JIEKTPOIHEPTETUKE.
Texnonornueckue cxembl TOC. Llukn PenknHa kak ocHOBa
[UKJIOB MapOTYpOMHHBIX YCTAaHOBOK; Oananc TerioTsl, KIT/]
IIMKJIA ¥ cII0co0b!I ero moskieHns. Cxemer TOC ¢
MIPOMEKYTOUHBIX IIEPErPEBOM I1apa; PEreHepaTUBHBIN
MOJI0TPEB BOJIbl; KOMOMHUPOBAHHAs BHIPAOOTKA TETNIOBON U
anektpudeckoii sHeprun. O6opynoBanue TOC; KOTIbI,
TypOUHBI, TIOJIOTPEBATEIN, HACOCHI; CXEMBI BKIIIOYCHHS. 2.
KorenpHble yCTaHOBKH U TAPOT€HEPATOPHI
[IpuHtMIIMaTBHBIE K KOHCTPYKTUBHBIE CXEMBI KOTJIOB C
€CTECTBEHHOM U NPUHYAUTEIbHOU LIUPKYISIUEH.
[TapoBoasHOM M ra30BO3YLIHBIN TPAKT KOTiIA. Buasl
TOIUIMB, CKUTaeMbIX B KOTJIAX; MOATOTOBKA TOIUIMBA K
CKUTaHUIO; MAHEBPEHHbBIEC XapaKTEPUCTUKU KOTI0B. BoiHbIH
PEXKUM U KOHTPOJIb KauecTBa Mapa KOTJIOB U
naporenepatopoB. 3. [lapoBbie 1 ra30BbIe TYpOUHBI
Knaccudukanus TypbomMaiivi 1 uX NpuMEHEHNE B
sHepreTHke. [IpeoOpa3zoBaHue SHEPTUU B CTYIIEHU TYPOUH.
KoHcTpyKkTHBHBIE 0COOEHHOCTH MHOTOCTYIIEHYATHIX
napoBbIX TypOuH. [lepemeHHbIe pexXrMbl pabOTHI TYpOUH.

19.

OKOHOMHKA B OHEPICTUKE

19.

OKOHOMHKA B OHEPICTUKE

CoBpeMeHHbIE TeHACHIIUN Pa3BUTHSI TOILTUBHO-
HHEPTreTUIECKOro KoMIulekca KanuranpHble BIOKEHHS B
sHepreTudeckue 00bekThl. OCHOBHBIE M 000POTHBIE (HOH IBI
SHEPreTUYECKUX NMpeanpusaThii. Metoasl pacuera
ce0ECTONMOCTH Ha YHEPTETUUYECKYIO ITPOAYKIIHIO.
Opranuzanus Tpyaa u 3apab0oTHOM I1aThl HA
sHepronpeAnpusaTuax. OCHOBHBIE MOJO0KEHUS METOAUKH
TEXHUKO-YKOHOMHUYECKHX PAacUeTOB B JHEPTETHKE.
@DUHAHCOBBIN MJIaH YHEProNpPeIPUATHS.

20.

JlnaraHocTrka BICOKOBOJIBTHOTO 000PYAOBaHHUS

20.

Jnarnoctuka
BBICOKOBOJIbTHOTO
o0opymoBaHUS

3agaun COBpEMEHHOM nruarHocThuku. COBpEMEHHas cucrema
JIMarHoCTHKA. J[MarHOCTUKA SJIEKTPUUYECKON U30ISIUN
obopynoBanus BH. VcnpiTanue u30sIuu MOBBIIIEHHBIM
MEPEMEHHBIM HAIPSHKCHHEM: BBIOOD 3HAUYCHUS
WCIIBITATEIFHOTO HAMPSHKEHUS, TIPOIIeypa MPOBEACHUS
WCIIBITAaHUH, OLIEHKA Pe3yJIbTaTOB UCIIbITAHUN. MeTo bl
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KOHTPOJISI KauecTBa TpaHC(HOPMATOPHOTO Maca.
JlnarHocTHKa CUIOBBIX TpaHC(HOPMATOPOB U PEAKTOPOB;
BakHeHIKe (YHKIIMOHATIBHBIE Y3JIbl U CUCTEMBI,
MOJJIEXKALUE KOHTPOJIIO, METObI U TEXHUYECKHE CPE/ICTBA
KOHTPOJISI 3TUX Y3JI0B U CUCTeM. XpomaTorpaduyueckuit
aHaJIM3 PaCTBOPEHHBIX T'a30B. VcnbITaHUs U30JISILIMI
MOBBIIICHHBIM BIIPSAMICHHBIM (TIOCTOSITHHBIM )
HanpspkeHueM. KoHTposb N30I11KK 10 COIPOTUBIIEHUIO,
O0COOCHHOCTH U3MEPEHHUS B CiIydae HEOJAHOPOJHOCTH
W30JISILIMH.

AHHOTanuu pabouux nporpamMm JUCLUIUIMH (MOJyJieil) peicTaBiIeHbl B IpuiiokeHuu b.

4. IPAKTUYECKASA ITIOAI'OTOBKA

Nudopmanus o0 mpakTHYECKOW TMOATOTOBKE B CTPYKTYpE  JAOIMOJHUTEIBHON
00pa30BaTeNLHON MPOTrPaMMEI PECTABIICHA B TIPUIIOKEHUE B.

B pamkax ywyeOHOro IulaHa JIONOJIHUTENbHOM 0Opa3oBaTENbHOM  MPOrpaMMbl
UCHOJIb3YIOTCS TPAJULIMOHHbIE O00pa30oBaTEIbHbIC TEXHOJOIMM, a TaKXe MHTEPaKTHBHbIC
TEXHOJIOTUH, TPEJCTABICHHBIE B TA0M. 5.

Tab6numa 5
XapakTepucTuka 00pa3oBaTeNbHON TEXHOJIOTUU
HanmenoBanue Kparkas xapakrepucrruka
Pacuernoe 3aganue BrinosiHeHUE pacyeTHBIX 3aJJaHHi IO TEMATHUKE
COOTBETCTBYIOIIETO MpPEIMETa
Pacuerno-rpaduueckas Kypcogas paboTa 1o nmpoeKTUpOBaHHUIO TIIaBHON CXEMBbI
pabota ANEKTPUYECKUX COCTUHEHUHN DIEKTPOCTAHIIUH (ITOICTAHITUH )
WCXOJISI U3 33JJAHHBIX YCIOBHM M PEKUMOB PAOOTHI
Pemenue 3anau Pemenne npoduubHbIX 33724 IO TEMaTHKE
COOTBETCTBYIOIIETO MpEIMETa
Huckyccus Juckyccus 1o TeMaTUKaMm AUCLHUIUIMH POTPaMMBbI
poeCCUOHAITHHON TTEPENOATOTOBKU

5. OONEHOYHBIE U METOAUYECKHUE MATEPHAJIBI 1JI1 KOHTPOJIA
OCBOEHMS PE3YJIBTATOB OBYYEHMUSA

5.1. Tekyumuii KOHTPOJIb

Texkymuii KOHTPOJIb IPOBOJUTCS B COOTBETCTBHUU C XAPAKTEPUCTHKAMU KOHTPOJIBHBIX
3agaHuii U npenctasieH B Tabnune 1 npunoxxenus I




5.2. [IpomeskyTOUYHAS aTTeCTALMS

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

5.3. UTorosast arrecranus

HroroBass arrecramusi 1O MNpOrpaMMe MPOBOAUTCS B QopMe  -umozosas
ammecmayuonuas paboma. XapakTepUCTUKA 3aaHUl MpeacTaBieHa Tabnuie 3 MpUIoKEeHUS
T.

5.4. He3aBucHMBIil KOHTPOJIb Ka4ecTBAa 00y4eHUs!
[Topsimox  HE3aBUCHMMOM  OLIEHKM KadyecTBa JONOJHHUTENIBHOW  00pa3oBaTeNbHOM
IIPOrpaMMbl NPEJICTaBIIEH B MPUIIOKeHHH I

6. OPTAHUBALHNMOHHO-NIEJAT'OI'HYECKHE YCJIOBUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHO-MeTOAMYecKOe M HHGOPMALIMOHHOE 00ecriedeHue
a) mutepatypa HTb MOU:

1. ABTOMaTu3anus 3JIEKTPOIHEPTETUIECKUX CUCTEM : YUueOHoe mocoOue i BY30B IO
CHEIHATIbHOCTH " ABTOMaTHYECKOE yIpaBJIeHHE AIIEKTPOIHEPTETUUECKUMU
cuctemamu","DnerposHeprerudeckue cuctemsl u cetu" / O. I1. Anekcees, u np. ; Pen. B. IL

Mopo3skuH . — M. : DHeproatomusaar, 1994 . — 448 c. - ISBN 5-283-01105-4 : 6000.00 .

2. ABTOMaTuKa 3JEKTPOIHEPreTHUECKUX CHUCTEM : Y4yeOHoe mocobue A BY30B IO
crienuanbHOCTU "ABTOMaTHU3alus MPOU3BOJACTBA U pacipeneseHus sekTposneprun” / Pen. B.
JI. Koswuc, H. U. OBuapenko . — M. : DHepromsaar, 1981 . — 480 c.

3. becnanos, B. fI. DnexTpuueckne MamMHBI : Y4eOHHUK AJsi BY30B IO HAIPaBJICHUIO
"OnexkTposHepretuka u snekrporexuuka' / B. 5. becnamoB, H. ®. Korenenenm . — 4-e
m3a.,mepepad. u gon . — M. : Akamemwms, 2013 . — 320 c. — (Bricmee mpodeccuonambrHOe
obpasoBanue . bakanaspuar) . - ISBN 978-5-7695-8497-8 .

4. Benukos, B. A. IlepexoaHsble 31€KTPOMEXAHUUYECKHE MPOLECCH B JJIEKTPHUYECKUX
cucTeMax : y4eOHUK IS DJIEKTPOIHEPTeTHUECKUX ClelnaIbHOCTel By30B / B. A. Benukos . — 2-
€ u31., mepepad. u mon . — M. : Beicmras mkona, 1970 . — 472 c.



5. Bonbaek, A. U. Dnextpuueckue MaluHbl. BBeneHne B a1ekTpoMexaHuKy. MalinHbl
IIOCTOSIHHOTO TOKa M TpaHchopMaTropbl : Yy4eOHMK Juld BY30B 110 HaIIPABICHMIO
"DNEeKTPOTEXHHKA, JICKTPOMEXaHUKA M dJIeKTpoTexHojoruu" u "Dnekrposnepreruka” / A. W.
Bonwnek, B. B. Ilonos . — CII6. : ITutep, 2007 . — 320 c. — (YueOHuk aiis By3oB) . - ISBN 5-469-
01380-4 .

6. MHUnmenpumk, B. W. Daexkrpuyeckue CHUCTEMBI M CETH : YYEOHHK JIA
ANEKTPOIHEPTETUUECKUX crernuanbHocteii / B. Y. Unenpuuk . — 2-e u3., crep., mepemned. ¢ u3l.
1989 r . — M. : Aapsgnc, 2009 . — 592 c. - ISBN 978-5-903034-76-5 .

7. Ko3unoBa, M. A. KopoTkue 3aMblkaHHs B JIEKTPOYCTAaHOBKaX INEPEMEHHOIO TOKa
HarpsbkeHueM cBbiie 1 kB : yueObnoe nmocobue no aucuurinHe "Toku KOPOTKOTO 3aMbIKaHHS"
no HanpasneHuto 13.03.02 "DnexrposHepretuka u snekrporexHuka" / M. A. Kosunosa, Hai.
uccnen. ya-t "MON" (HUY"MBDHN") . — M. : U31-Bo MOU, 2019 . — 144 c. - ISBN 978-5-7046-
2156-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=10708;

8. KopoTkue 3aMblkaHHs M HECUMMETPUYHBIE PEKHUMBI JIEKTPOYCTAHOBOK : yueOHOe
MocoOue I BY30B IO CIEIMUATBHOCTSAM "DJeKTpudyeckue craHiuu', "DnekTpocHadxeHue"
Hanpasienus: "Dnekrposnepreruka’ / U. I1. Kproukos, B. A. Crapumnos, FO. I1. I'yces, M. B.
[Tupartopos . — M. : U3narensckuii jom MDU, 2008 . — 472 c. - ISBN 978-5-383-00257-5 .

9. Jloktnonos, C. B. DnekrposHeprerudeckue cuctembl. KoHcnekT nekuuit : yueOHOe
nocobue MO Kypcy "DeKTposHepreTudeckue CcucTeMbl" 1o mnpoduito "DiIeKTpuyeckue
cTaHMM" HampaBiieHus "OnexkTpolsHepretuka u anekrporexHuka" / C. B. Jloktuonos, C. B.
Mynexenko, Ham. uccnen. yu-t "MOU" . — M. : U3a-8o MOU, 2013 . — 148 c. - ISBN 978-5-
7046-1430-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=5704;

10. Metoasl pacueTa YCTAaHOBMBIIMXCS PEKUMOB DJIEKTPHUYECKHX ceTel : ydeOHoe
nocodbue IO HampaBleHUIO "DIEKTpO’HEpreTMKa W 3IJIEKTPOTEXHUKA" 1O  Kypcam
"OnexTposneprernueckue cuctemsl" u "Jlansuue anexrponepenaun CBH" / O. B. uuuna, C. B.
Jloktnonos, A. H. lllapos, C. B. lynexenko, Ham. uccnen. ya-t "MOU" (HUY"MBDU") . — M.
: Uzn-Bo MDU, 2019 . — 108 c. - ISBN 978-5-7046-2140-9 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=10710;

11. OBuapenko, H. 1. ABTomaTika sHEprocrucTeM : y9eOHUK JJI BY30B 110 HAINPaBJIECHUIO
"Onexrposnepretuka” / H. . OBuapenko ; Pex. A. @. [psikoB . — 3-¢ u3A., ucnp . — M. :
Usznarenscknit njom MOU, 2009 . — 476 c. - ISBN 978-5-383-00354-1 .



http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=5283;

12. OCHOBBI COBPEMEHHOM PHEPreTUKH : B 2 T. : yUeOHUK JJIs BY30B I10 HaIlpaBJICHUSIM
"Terutosnepreruka, "Dnekrposnepreruka”, "DHepromammuaoctpoenue" / O6m. pex. E. B.
AmMeTuctoB . — 5-¢ usn., crep . — M. : U3marenbckuit nom MOU, 2010 . - ISBN 978-5-383-
00501-9.

13. IIpaBuna ycTpoicCTBa AIEKTPOYCTAHOBOK . — 7-¢ u31 . — M. : Omera-JI, 2006 . — 268 c.
— (besomacHocTh 1 oxpana Tpyzaa) . - ISBN 5-365-00299-7 .

14. PacueT KOpPOTKHMX 3aMBIKaHUIH W BBIOOp 3JIEKTPOOOOPYAOBAaHHS : y4eOHOE Mmocodue
JUISL BY30B IO CIIEHHAIBHOCTAM "DJEKTpUUYECKUE CTaHIUU", "DIEKTPOIHEPreTUUECKUE CUCTEMBbI
u ceru", "OnexkrpocHabxkenue", "PeneiiHas 3amuTa 1 aBTOMAaTHU3ALMS JIEKTPOIHEPTETUUECKUX
cuctem" HanpasneHus "Dnekrposnepreruka’ / U. I1. Kproukos, u ap. — M. : AKAJIEMUSL, 2005
.— 416 c. — (Breiciee npodeccronansaoe oopazosanue) . - ISBN 5-7695-1998-3 .

15. CipaBOYHHUK IO MPOSKTUPOBAHUIO AekTpuueckux cereit / W. I'. KapanersH, [u ap.] ;
pen. 1. JI. daiibucosuy . — 4-¢ uzn., nmepepad. u gom . — M. : DHAC, 2017 . — 376 c. - ISBN 978-
5-4248-0049-8 .

16. ®enoceeB, A. M. PeneiiHas 3ammra 3JIEKTPO3HEPIeTUUYECKUX cHUcTeM: PeneitHas
3amuTa cere : YyeOHoe mocoOue Uisi BY30B MO CHEIUAIBHOCTH "ABTOMaTH3aIIMS
MIPOM3BOJICTBA U pacmpeneneHus anekrposHeprun” / A. M. denocees, M. A. denocees . — 2-¢
u3n.,nepepad. u gon . — M. : DHeproaromuzaat, 1984 . — 520 c.

17. YepnoOposoB, H. B. Peneiinas 3amuTa sHEpreTHUECKUX cUcTeM : YdyeOHoe mocodue
JUIS SHEPreTUYECKHUX CHEeIHaIbHOCTEN CpelHUX NMpodeccuoHaNbHbIX YueOHbIX 3aBeneHuil / H. B.
YepuoOpoBos, B. A. Cemenos . — M. : Dueproaromuznat, 1998 . — 800 c. - ISBN 5-283-01003-7
:70.00 .

18. IlIBenos, I'. B. DxoHOMUYECKHE PEXKUMBI DIEKTPUUIECKUX CETeH : yueOHOe mocodue
0 KypcaMm "OJIEKTPUYECKHE CETH IIIEKTPONUTAIOIIUX cUCTEM" M "DJIEKTPOIHEPreTHUUECKUE
cUCTeMbI M ceTu" mo HampasiieHuto "OnektposHepreruka" / I'. B. IlIseno, Mock. sHepr. HH-T
(MBU TY) . — M. : U3natensckuii jom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 .

19. Ilynexenko, C. B. Anroputmsel aBTOMaTU3MPOBAHHBIX pPAaCYETOB CHCTEM
3JIeKTpOCHAOXKeHHUs : ydeOHoe 1mocodue 1o Kypey "AJIropuTMbl aBTOMAaTH3UPOBAHHBIX PAacueTOB



CHCTEM 3JIeKTpocHa0keHus" o HampasieHuto "Dnektposnepreruka” / C. B. lllynpxenko, Harr.
uccaen. yu-t "MOU" . — M. : U3g-Bo MDU, 2015 . — 124 c. - ISBN 978-5-7046-1677-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=7693.

0) muteparypa ObC u B/I:

1. bomorosa B.B. , Porames H.JI. , 3yOkoBa A.I'. - "DkoHOMHKA DSHEpPreTHKHU',
NznarensctBo: "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 ycrtaHoBok", M3narensctBo: "lupekr-Menua", Mocksa,
bepnun, 2014 - (337 c.)
https://biblioclub.ru/index.php?page=book&id=429427;

3. I'epacumoBa B.I'.- "Onekrporexnnyeckuid cnpaBounuk: B 4 1. T. 3. IIpousBoacrtso,
nepejiaya U pacrpeaeneHue sMexkrpuaeckoi sneprun”, Msparenscrso: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

4. XKyxos B.B.- "DnekTpuueckas 4YacTb O3JCKTPOCTAHIMA C Ta30TypOMHHBIMU U
napora3oBbsiMH ycTaHoBKamu'', 3narensctBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

5. KongpatbeBa O.E.- "OcHOBBI OXpaHbl Tpyla U TEXHUKH O€30MAaCHOCTH B
anekTpoycraHoBkax'", M3narensctBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012659.html;

6. Jlomakun b.B.- "TemnodukanuoHHble MapoBble TypOMHBI M TypOOyCTaHOBKH',
WsparensctBo: "MODU", Mocksa, 2020
https://www.studentlibrary.ru/book/ISBN9785383014165.html;

7. Haceipos P.P.- "Vipasnenue kadecTBoM 3iiekTpo3Heprun”, Msnarenscteo: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

8. IloramoB JI. A.- "Teoperudyeckue OCHOBBI DJIEKTPOTEXHHMKH: KpaTkuil Kypc',
MznarensctBo: "Jlans", Cankt-IlerepOypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

9. Coxonoa M.B.- "DnekTpoduznueckue OCHOBBI TEXHHKH BBICOKHX HAIMPSKEHHMA'",
UznarenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

10. Twmmu C.I'.- "TemnsoBsle W aTOMHBIE JJEKTpUYEeCKHe cTaHIuu", M3matenbcTBo:
"MOBH", Mocksa, 2020



https://www.studentlibrary.ru/book/ISBN9785383014196.html;

11. IeemoB [I'.B.- '"l'opoackue pacnpeneauTebHble 3JIEKTPUUYECKUE CeTH',
WUznarenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011034.html;

12. HIsenoB I'.B.- "DnexrpocHaOkeHHE TOPOJOB: 3JIEKTPONOTPEOTICHHE, PAaCUCTHBIC
Harpysku, pacnpeaenutenbabie cetu', MU3aarenscro: "MD", Mocksa, 2012 - (268 c.)
https://www.studentlibrary.ru/book/ISBN9785383007433.html.

B) ucnosb3yembie DbC:

6.2. KagpoBoe o0ecnieuenue

Jist  peanu3anuu  JOTOJHUTENBHOM 00pa3oBaTeIbHOM MPOrpaMMbl  MPUBIIEKAIOTCA
MpernojaBaTesld U3 YUClia ITAaTHBIX Hay4yHo-menarorndeckux padbotHukos ®I'bOY BO «HUY
«MBOW» wu 1numnma, nupeacraBuTeny paborojareneid wiMm  00beIMHEHMHA pabdOTOMATENeH.
Nudopmanuss o0 KaapoBOM OOCCIEUYCHHH JOTOJHUTEIBLHON 00pa30BaTEIIbHOM IPOrPaMMbI
IIpeACTaBJIeHa B IPHIOKeHUH /1.

CBenmeHuss O  PYKOBOAWUTEJNE  JOMOJHUTEIBHOW  OOpa3oBATENbHOM  MPOrPaMMBI
MPEJICTAaBICHBI B IpUiiokeHue E.

6.3. ®uHaHcoBOe o0ecneueHue

Ilnan pacxomoB W  pacyer OOOCHOBaHHMS CTOMMOCTH IO  JOIOJHHTEIBHON
00pa30BaTeNbHOM MPOrpaMMe MPEICTaBICHBI B puiiokeHue XK.

duHaHCUPOBAHHE MPOTPAMMBI OCYIIECTBISIETCA 32 CYET JTUYHBIX CPEJICTB CIyIIaTesei
WM 3aKa3YUKOB, 10 HAMPABJICHHWIO KOTOPBIX MPOBOAWTCS OOydeHHWe. B kadecTBe 3aka3zdumka
MOTYT BBICTYHaTh pabOTOAaTeNnu, yHHUBEPCUTETHl (B ToM uyucie MOMU), rocymapcTBEeHHBIE
CTPYKTYPBI U IPOYHE YIACTHUKH 00pa30BATEIIFHOTO PHIHKA.

6.4. MaTepuajJbHO-TeXHHYECKOE 00ecneueHue

MarepHranbHO-TEXHUUECKUE YCIIOBHS peaIn3aluu JONOJHUTENBbHOW 00pa3oBaTeNbHOM
IporpaMMsl npezactasieHsl B [Ipunoxennn 3.

Kanennapueiii rpaguk ydeOHOro mporiecca pazpabaThiBaeTCsl ¢ yuyeToM TpeOOBaHHMM K
KauecTBy OCBOEHMsI U 1o 3ampocam oOydarommxcs (IIpunoxenme W). Pacnucanue 3aHsTHi
pa3pabaTbIBaeTCs Ha KAKAYIO pealn3yeMylo IpOrpaMMy.

JIMCT U3MEHEHU (AKTYAJIM3ALIAN)

Ne i/t Coz[epxcaHHe HU3MCHCHUA (aKTyaJ'II/ISaI_II/II/I) I[aTa YTBCPKIACHUS U3MEHEHUH
1 ITporpamma yTBepkIeHa 06.09.2022
2 AKTyanu3upoBaH y4eOHbIH MJIaH 26.09.2022
PYKOBO,Z[I/ITCHB MognucaHo BneKﬂ‘JOHHO’ﬁ rlcrp,l:mcuo ®re0yY BO «HUY «M3U»
O6p8.30B3TCJ'ILHOfI — CseeHus o b,‘ld,i&'.’lbLL&'KLlOBQale-laeWB — I[I/I
HporpaMMLI WaeHTUdMKaTOp R09bc37b9-KovalevDmI-bf54cea? KOBaJ'[eB
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