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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
3IEKTPOTEXHHUKA.

[Iporpamma sBIIsieTCS MPEEMCTBEHHOM K OCHOBHOHM 0Opa3oBaTeNbHOW IMPOrpaMMe BBICIIETO
oOpazoBanus HanpasieHus ToAroToBKH 13.03.02 «D1eKTpoIHEPreTHKA U AIEKTPOTEXHUKAY.

IIporpamma cocraBjieHa B COOTBETCTBHH!

- ¢ @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.

- ¢ [Ipodeccuonansupim crannaptoM 20.012 «PaboTHUK MO OpraHU3alluu SKCILTyaTaIlluu
ANEKTPOTEXHUYECKOTO 00OPYZOBAHUS TEIUIOBOM 3JEKTPOCTAHLMUY, YTBEPKIECHHBIM MPUKA30M
Muntpyna 06.07.2015 1. Ne 428H, 3apeructpupoBanssiM B Muntocte Poccuun 29.07.2015 1. Ne
38254, ypoBeHb kBanudukanuu 6.

- ¢ IIpodeccuonansupim cranmaptom 20.032  «PaboTHUK TIO OOCITYKHBAaHUIO
000pYyIOBaHUSI TOJCTAHLUN JIIEKTPUUYECKUX CETEH», YTBEPXKJCHHBIM IPHUKA30M MHUHTpyna
31.08.2021 r. Ne 611H, 3apeructpupoBanHbiM B Muntocte Poccun 04.10.2021 r. Ne 65260,
ypOBeHb KBanu(puKauuu 6.

®opma peanuzanuu: odyuenue B MOU.
®opma 00y4yeHHUsI: 3a04HAsI.

Pexum 3aHAaTHI:

Pacnivcanue 3aHATHII 1O JONOJHUTENBHOM 0O0pa30BaTENbHOW MPOTrpaMMe MOXKET
YCTaHABJIMBATHCS B 3aBUCUMOCTH OT Habopa B rpymmbl. KOHKpeTHBIE 1aThl TPOBEICHUS 3aHATHI
yKa3bIBaIOTCS B JOTOBOPE HA OKa3aHHE 00pa3oBaTeNbHbIX yCIyr. JlaHHbIE paclCcaHus XpaHATCS
B DJIEKTPOHHOW CHCTEME ydeTa XoJla pealin3allii MpOorpaMMbl Npu ee Hamuyud. [lpu mobom
rpaduke 3aHATUN yyeOHas Harpy3ka ycraHaBiuBaeTcs He Oosiee 40 yacoB B HENENIO, BKIIOYAst
BCE€ BUJIbl ayIUTOPHON U BHEAYIUTOPHOM (CaMOCTOSATENIbHOMN) yueOHOM paboThl CirymaTess.

TpeboBanusi K YpPOBHIO MOATOTOBKHM CJOyHIaTe/sl, He0OXoaMMble sl OCBOEHUS
NpOrpaMMbl: JIMIIA, >KEJalollMe OCBOUTH JOMOJIHUTENBHYIO 00pa3oBaTENbHYIO IMPOrpaMmy,
JIOJKHBI UMETh WJIM TIOJTydaTh BBICIIEE WK cpeHee npodeccruoHanbHoe oOpa3zoBanue. Hanuuune
yKa3aHHOro 00pa30BaHUsl [JOJDKHO TOATBEP)KIATbCS JIOKYMEHTOM TOCYJIAapCTBEHHOI'O WM
YCTaHOBJIEHHOTO 00pa3na, WK akaJIeMHIIECKOH CIIPaBKOH O IPOXO0XKIACHUN 00yUYeHNS.

BeigaBaemblil JOKYMEHT: IIPH YCIIEIIHOM ITPOXO0XKICHUH IPOIPAMMBI U CJ1a4e UTOTOBOI
aTTecTalldd BBIJAETCS JUIUIOM O TPOo(EeCcCHOHANBHOW MEPENoArOTOBKE YCTaHOBJICHHOTO
oOpasra.

Cpok 1eiicTBUSI HTOTOBBIX IOKYMEHTOB

Cpok 1eHCTBHSI UTOTOBBIX JTOKYMEHTOB pErjaMeHTUPYETCsS Ha OCHOBE IpaBuII 1O padoTte
C MHepcoHaIoOM B cdepe NeATENbHOCTH ITaHHOW MPOrpaMMbl, YCTAHABIMBAETCS HAa OCHOBE
COJIep KaHus IPOTPAMMBI U COCTABIISET (B T0/1aX): OECCPOUHO.






2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. KomnereHunu
B pesynbrare OCBOCHHUS JOMOJHUTEIBHONW 00pa3oBaTENbHONW MPOTPaMMBI CIYIIATENh
JOJDKEH 00J1a1aTh KOMIIETeHIUAMHU (Tadu. 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 ONTUMAIBHOTO CIOCO0A WX PEIICHHs], UCXO U3 JICUCTBYIOIINX
I[eJTH U BEIOUPAThH MIPABOBBIX HOPM, HMEIOIIIUXCS PECYPCOB U OTpaHHueHUi B chepe

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

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

Braners:

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

VK-1: Cnocoben 3HaTh:

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

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

IIOCTABJICHHBIX 3aaa4

YMeTh:

- BBIIONHATH TMOUCK HeoOXxomumoil  uHbopMmanuu, &
KPUTHYECKHUN aHAIIN3;

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

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

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



Tabnuua 2
ITpakTHKO-OpHEHTHPOBAHHbBIC TPEOOBAHUS K Pe3yJIbTaTaM OCBOCHHMS ITPOrPaMMBbI

TpynoBbsie QyHKIINU TpeboBanus K pe3yabTaTam

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 padOT MO 0OCHy>KMBaHUIO 00OpyHOBaHUS
obopynoBaHus MOJCTAaHLINMI JIEKTPUUECKUX CETEM.
HOJICTAHIINU
ANEKTPUYECKUX CeTeH Ymenus:

- CaMOCTOSATeNbHO TOJICP)KMBATh W MOBBIIIATH YPOBEHBb
po¢eCCHOHABHON KBATH(UKAIUH;

- 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 OpraHU3aly FKCIUTyaTalUH IEKTPOTEXHUYECKOTO 000PY10BaHMS
TEIJIOBOM JIEKTPOCTAHIIUN

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

CIIOCOOEH BBINIOJHATh - CocraBnenne  rpaguka  00X0#OB U OCMOTpOB

pocThbie padoT Mo ANIEKTPOTEXHUYECKOTO  OOOpYyJIOBaHUS,  MEXaHU3MOB  H

TUTAHUPOBAHHIO YCTPOMCTB,  HAXOISIIMXCSI B  BEICHWM  IOJPA3/ICICHUS,

HKCIUTyaTallH OIEepPaTUBHBIM IEPCOHAIOM;

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
AIIEKTPOYCTAaHOBOK (11 COCTABJICHUS MepedHsl paboT B MOPsIKE
TEKyIIEel IKCIUTyaTaIiun);

- [IpaBuya sKCIUTyaTaluy 3JIeKTPOTEXHUYECKOT0 000PYAOBaHMUSL.




2.2. XapakTepuCTHKAa HOBOI0 BHAa NpPodecCHOHATbHON JeATeJIbHOCTH, HOBOW
KBaJTM(PUKaAuu

B pesynprare  OCBOEHHS  JONOJHHUTENBHOM  0Opa3oBaTENbHONH  IPOTPAMMBI
«Onekmposnepeemuxay Ciaymarelb JOJKEH ObITb I'OTOB K 00jacTu npodeccuoHalbHON
IEeITEIbHOCTH, OOBEKTAM U 3aJa4YaM.

Oobnacmov/chepor  ipodeCCUOHATBHON — JEATEIBHOCTH  CIAyIIATENs,  MPOIICAIIETO
o0y4eHue 1o nporpamMmMe npoQecCHOHATBHOM MePenoIroTOBKH BKIIIOYAET:

- 40 CxBO3HBIE BUBI IPO(ECCUOHANBHOM 1EATEIIEHOCTH B IPOMBIIIJICHHOCTH (B cdepax:
IIPOEKTUPOBAHMSI M DKCILTyaTalluU AJIEKTPO3HEPIETUYECKUX CHUCTEM, 3JIEKTPOIHEPreTHUECKUX
KOMILJIEKCOB, CUCTEM 3JICKTPOCHA0KEHUS!, aBTOMATU3ALUN U MEXaHU3ALUK IIPOU3BOJICTBA).

- 24 ATOMHasi MPOMBIIUIEHHOCTH (B c(hepax: MPOEKTUPOBAHMS M IKCIUTyaTallui OObEKTOB
JIEKTPOIHEPI€TUKN; TEXHUYECKOTO OOCIYKUBAaHMSI M PEMOHTA 3JIEKTPOMEXAHHUYECKOrO
obopymoBaHus).

- 20 DnextposHepreTuka (B chepe 3JIeKTPOIHEPIETUKU U FTEKTPOTEXHUKN).

- 16 CTpoUTENhCTBO M KIINIIHO-KOMMYHAIBHOE X03SICTBO (B chepe MPOSKTUPOBAHUS
9KCIUTyaTalui OOBEKTOB IEKTPOIHEPIETUKH ).

- DJIEKTPOIHEPIeTUKA U 3JIEKTPOTEXHUKA.

Oovekmamu nipohecCUOHATBLHON IeITEIbHOCTH SIBIISIOTCS:

- QJIGKTPUYECKUE CTAHIIMU U TTOJICTAHIINY.

- BJICKTPOIHEPTeTHUSCKHUE CUCTEMBI M CETH.

- CHCTEMBI 3JICKTPOCHAOXXEHHUS TOpOJIOB, MPOMBIIUICHHBIX MPEIIPUATHH, CEIbCKOTO
XO03SICTBA, TPAHCIOPTHBIX CHCTEM M UX OOBEKTOB.

- pelieiiHas 3alMTa ¥ aBTOMATU3AIUS YJICKTPOIHEPTETUICCKUX CUCTEM.

- OHCPIrCTUYCCKUEC YCTAHOBKHU, DJICKTPOCTAHIIMHU U KOMIIJICKCHI Ha 0a3e BO30OHOBIIIEMBIX
HMCTOYHUKOB DHEPTHH.

- DJJIEKTPUYECKHE MAalIWHBI, TPaHC(HOPMATOPHI, SIEKTPOMEXAHUYECKUE KOMIUIEKCHI U
CUCTEMBbI, BKJIIOYAs UX YIPaBICHHUE U PETyTUPOBaHUE.

- SJICKTPHUYCCKUC u SJICKTPOHHBIC armaparsl, KOMIIJICKCHI n CHUCTEMBI
ANEKTPOMEXAHUYECKUX U AJIEKTPOHHBIX allllapaToB, aBTOMATHYECKHE YCTPOWCTBA M CHUCTEMBI
YHpaBJICHUA ITIOTOKAMU SHEPTHUH.

- DJIEKTPUYECKAsT U3OJIALUS DIIEKTPOIHEPTETUUECKUX U DIEKTPOTEXHUUECKUX YCTPOICTB,
KaOenbHBIC W3JENHUS W TPOBOJA, JJICKTPUYECKHE KOHIACHCATOPHI, MAaTEPHAIbl U CUCTEMBI
ANEKTPUYECKON M3OIALNN JIEKTPUUECKUX MAIIUH, TpaHCPOPMATOPOB, KaOeneH, INeKTPUIECKUX
KOH/ICHCAaTOPOB.

- DJICKTPUUYECKOE XO3AHUCTBO U CETH MPEATNPUATUH, OPraHU3alNN U YIPEKICHUN.

- 3JICKTPOOOOPYIOBaHNE HU3KOTO U BHICOKOTO HATIPSHKEHUSI.

- MMOTCHIIMAJLHO OTMACHBIE TEXHOJOTUYECKUE MPOIIECCHl U TPOU3BOJICTBA YICKTPHUECKOM
SHEPTHUH.

- METOJIbI U CPEJICTBA 3AIUTHI YEIIOBEKA, MPOMBIIUIEHHBIX OOBEKTOB U CPebl OOUTAHUS
OT aHTPOIIOTCHHOI'O BOS)IeI\/'ICTBI/ISI SJICKTPHUYCCKUX U MAaIrHUTHBIX MOJIEN.

BBITTyCKHHUK TIporpaMMBbI JOJKEH YMETh peliaTth MpodeccuoHaIbHbBIE 3adayu 10 BUIaM
npodIesTeNbHOCTH:
Konempyxkmopckuii:
- [IpoexTrpoBaHUE SNEKTPHUECKUX CETEH U DIIEKTPOTEXHUYECKOT0 000pya0BaHUS.



OKCnyamayuoHHblIL:
- DKcIlTyaTalys BBICOKOBOJIBTHOTO 3JIEKTPOOOOPYI0BAHUS IIEKTPUUECKUX CETEH.
B pesynbraTe OCBOEHHS OMONHUTEIHHONH 00pa30BaTENbHONW MPOTPaMMBbI CITYIIATENb
JOJDKEH  00JlafiaTh  CHOCOOHOCTSAMM K BBIIIOJHEHMIO HOBOIO BHAA JIeSITEJIbHOCTH
COOTBETCTBYIOILETO IIPUCBAEMOM KBAJIM(PUKALUH (He PeTyCMOTPEHO).

3. CTPYKTYPA U COJIEPKAHUE IIPOI'PAMMBI (PABOYUE IIPOI' PAMMBbI
TACIATLIIAH (MOJTYJIEN)

3.1. TpynoeMkoCTh MPpOrpamMmmMbl

TpynoeMKOCTb IIporpamMmbl BKJIIOYas BCE BHJABl ayJIUTOPHOW U BHEAYAUTOPHOMN
(camocTOsATENBEHOM ) pabOThI COCTABIISET:

- 19,2 3aueTHBIX €IUHULI;

692 ak. u.

CtpykTypa mporpamMmbl € yKa3aHMEM HAaWMEHOBAHHS JUCUUIUIMH (MOIyJied) M UX
TPYJIOEMKOCTH IIpECTaBiIeHa B TabI. 3.

Y4eOHBIM TUIaH JOMOJHUTENBHONW 00pa30oBaTENBbHOM IMPOTrpaMMBbl TPEJCTABICH B
MPUJIOKEHUE A., IBISIOIIUNCS HEOTHEMIIEMOUN YaCThIO MPOrPAMMBI.
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Ne HaumeHnoBanue KonrtakTHas paboTa, ak. 4 PopMa aTTecTanuu
JIMCTIUTITAH - ©
o 3
(Momymeit) o )
s g Z = s
< o =g © A < A
& 5 S g 2 9
) ) 3 E & e @ T i
= © SIS = S o =
= = I} Ra) o = O o
=| © o, == EE o &E 3
= =| 7| B s 8 5 = & ; S5 &
z| & e S| | 8 % EERRE R
g1 |9 35| E S5 32658 ¢8
0| g | X 5| g| 52| E28  EBEsEEE
2] E o S| 2| ZE|Egg|l ENEs=E
508 |E| 5| &\ 2|5=|%°¢E| 848553
ol o| E| & | E|&| 8| E|8g| 55| 82228¢85
o 5| % 2| g S 3 > 2 & 5825809
Sl 81 5] B &l s| Bl | BE| &332 EELZB8ECE
| /A S| B [S) 2| O] O [=JS Elo| = a0 s
1 2 3141|565 6 7189 |1 12 13 14
1 Teopernueckue 4
OCHOBBI 4 10 4 4 | 2 |34 DK3ameH
JNEKTPOTEXHUKH
1.1. | Teopernueckue 4 Peuten
OCHOBBI 4 10 4 4 | 2 | A ue
JIIEKTPOTEXHUKH 3amaq
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3.1.

OcHOBBI
AIEKTPOOE30MMacHOCT
u

16

[IpousBoncTBo
ANEKTPOIHEPTUHI

3aueT ¢
OLICHKOM

4.1.

IIpoussoacTso
3JIEKTPO3HEPIUH

Ilepenaua u
pacupeneneHnue
SJIEKTPOIHEPTUH

28

DK3aMeH

5.1

Ilepenaua u
pacnpeneneHue
SJIEKTPOIHEPTUH

28

Pemen
e
3aa4

PacueTtsl TOKOB
KOpPOTKHX
3aMBIKQHUH

24

3aueT ¢
OLICHKOM

6.1.

PacueTtsl TOKOB
KOPOTKHX
3aMBIKaHHAHN

24

Pemen
ne
3a71a9

[lepexonnbie
ANMEKTPOMEXaHINIECK
1€ TIPOLIECCHI

3ader ¢
OLIEHKOH

7.1.
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4acTh CTAaHIUHN U
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N B o w o w N W N W o W O W |ONODN NN

DK3aMeH
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DKOHOMHKA U
MCHCI’KMCHT B
JHEPIreTHKE
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9.1.
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MEHEIKMEHT B
JHEPreTHKe

DN DN N B
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3ama4
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CKHE CHCTEMBbI U
ceTn
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DK3aMeH

10.1
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CKHE CHCTEMBbI U
ceTH

o b o b

32

11

Peneiinas 3amura u
aBTOMaTHu3aluAa
AJIEKTPOIHEPTETHYEC
KHUX CUCTEM

N W
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DK3aMeH
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aBTOMaTHu3aluAa
AJIEKTPOIHEPTETHYEC
KUX CUCTEM

N W

26

Pemen
ne
3a1a4

12

Bozaymuineie u
KaOeJbHbIE JTUHUT

NN

16

3aueT ¢
OLIEHKOH

12.1

Bo3nyineie u

16




KaOeabHbBIE TUHUT

13

Wzomsamms n
TIepeHaNPSHKCHUS

3aueT ¢
OLICHKOM

13.1

M3onsauus u
MepeHANPSIKESHHS

0O N (00NN

Pemen
ne
3ama4

14

CucteMsr
INEKTPOCHAOKEHUS
TOpOJIOB U
MIPOMBINILICHHBIX
NIPEANPUSATHI

DK3aMeH

14.1

CucteMsl
ANEKTPOCHA0KEHUS
rOpOJIOB U
MIPOMBITIICHHBIX
NpEANPUSITHI

[eF

15

TapupoobpazoBanne
U PBIHOK
ANIEKTPOIHEPTHU
(MOIITHOCTH)

(6]

3ayer ¢
OLIEHKOH

15.1

TapupoobpazoBanne
U PBIHOK
3NEKTPOIHEPTUU
(MommHOCTN)

[N é)]

16

YnpasneHue
KauecTBOM
ANEKTPOIHEPTUU

3aueT ¢
OLICHKOM

16.1

YnpasneHue
KauecTBOM
AEKTPOIHEPTUHU

17

TemmoBas yacTh
ANEKTPHYECKIX
CTaHLIUN

16

3auer ¢
OLIEHKOH

17.1

TemmoBas yacTh
ANEKTPHYECKIX
CTaHLIUN

NN NN oo N N

16

18

ACLY u
ynpaBJiieHHe
pexxumMamu paboTHI
ceTen

NN

16

3auer ¢
OLICHKOM

18.1

ACIY n
yIpaBJieHHE
pexxumMamu paboTHI
ceTen

NN

16

19

IToTepu n
sHEprocoepexeHue

3aueT ¢
OLIEHKOH

19.1

Iotepu n
sHeprocoepexeHne

20

Urorosas
aTTecTanus

26

10

HroroBas
aTTecTalMOHHAS
pabota

HUTOIO:

NOOOONO (ENEDN

15

76

42




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

Tabnuna 4
ConeprkaHue TUCIUILIAH (MOTYJICH )
No HaunmeHnoBanue
JTUCIUTIINH (MOJTyJICH ) ConeprkaHue TUCIMIUIAH (MOTYJICH)
1. | IloTtepu u sHEprOCOEPEIKECHUE
1.1. | ITotepu u XapakTepucTuKa Ipo0IeMbl CHHKEHHUS ITOTEPh
sHEprocOepeKeHNE AIIEKTPOIHEPTHH AKTYAIBHOCTh 3314l CHIDKEHUS TIOTEPh

IIEKTPO3HEPTUU. 3HAYEHUS MIOTEPH IIEKTPOIHEPIUH B
sHeprocucremMax P®. OCHOBHbIE MOHATHUS U ONIPEIEICHHUS.
VYKpyHHEHHas CTpPYKTypa (pakTHUECKUX NOTEPh
aneKTpodHeprun. HebamaHchl 371eKTpOIHEPTHH HA 0OBEKTaX.
HopMmuposanue noreps anexkrpossepruu. CTpykTypa noTepb
MOIIHOCTH U 3JIEKTPOIHEPTUHU B JIEMEHTaX
AIIEKTPOIHEPIETUYECKUX CUCTEM U CUCTEM
aneKTpocHaOxkeHus. JleranbHas CTPYKTypa OTYETHBIX
notepb. IloTepu MOIHOCTH B BO3AYLIHBIX U KaOEIbHBIX JIH-
HUSIX pa3IMYHbIX KJIACCOB HampsbkeHus. [lorepu MmoniHocTH
B CHJIOBBIX TpaHcopmaropax. [Torepu B 10NOIHUTEIBHOM
o0opynoBaHuu nojcTaHiuil. Pacxon anekrposnepruu Ha
cOOCTBEHHBIE HYX/IbI ojicTaHIMi. CucTeMa ydera
anekTposHeprun. Kommepueckue norepu. TpaH3uTHbIE
notepu. MakTopsl, BIMAIOIINE HA OTACIbHBIE
COCTaBJISOIIME TOTEPb. METOIbI OLIEHKU U aHaJIn3a NOTEPh
AJIEKTPO3HEPTUU. XapaKTEPUCTUKA METOJOB U AITOPUTMOB
pacudera noreps JIEKTpodIHeprun. Pacuer ycinoBHO-
MIOCTOSIHHBIX MIOTEPb MOIIHOCTH U JIEKTPOIHEPTUH B
000py/TI0BaHUHU IJIEKTPUIECKUX ceTeil. PacueT Harpy30uHbIX
MIOTEPH MOIIHOCTHU U 3JIEKTPOIHEPTUU B DIIEMEHTAX
AIIEKTPUYECKUX ceTeil. XapaKTepUCTUKU IpaUKOB
Harpy3ku. MaTerpupyronie Muoxurenu. Pacuer noreps
AIIEKTPOIHEPIUHU MO rpauKy Harpy3ku. MeTo sl
OTIpeieNIeHUs] Harpy304YHBIX MMOTE€Ph: METO/ HANOOIBIINX
Harpy3oK, METO/l CPeIHUX Harpy30K, METOJ CPEIHUX CYTOK,
METO/]] IOJJIEMEHTHBIX PacueTOB. AHAIN3 TEXHUYECKUX
notrepsb. CoBpeMeHHbIE MPOrPaMMHbIE KOMITJIEKCHI 110
pacuery noteps: TpeOoBaHMS K IPOrpaMMHBIM KOMILIEKCaAM,
HCIIOJIb3YEMBIM I pacueToB MoTepb. X BO3MOXKHOCTH U
xapakTepucTuku. MHpopmanmonnas obecrne4eHHOCTh
pacuetoB. [[ocToBepHOCTH O1leHKH NTOTEPS. [IpencraBnenue
PE3yJIBTaTOB OLIEHKU NTOTEPh. MEpPONpUATHS MO CHUYKEHUIO
MOTEPh AJIEKTPOIHEPTUHU U OLIEHKA UX SKOHOMHYECKOI




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

3(pPEKTUBHOCTH B COBPEMEHHBIX ycioBUsX. Kiaccudukanus
MEPOIPUITHH 110 CHUKEHUIO IOTEPh 3JIEKTPOIHEPTUH.
[TpoGnembl BHEAPEHUS MEPONIPUATUI IO COKPAILEHUIO
IOTEPH JIEKTPOIHEPTUU B COBPEMEHHBIX YCIOBHUSX.
CoBpeMEHHbBIE KPUTEPUU OLIEHKH SKOHOMHYECKOM

3¢ PEKTUBHOCTH MPOEKTOB: YHCTHIA JUCKOHTHPOBAHHBIN
JI0XOJI, BHYTPEHHSSI HOpMa JOXOAHOCTH, NHTETPaJIbHbIN
CPOK OKYIIAaEMOCTH, TMCKOHTUPOBAaHHBIE 3aTPaThI.
Konkypupyrouue 3¢ ¢pextsl OnpeenceHre onTuMalbHbIX
3HAYECHUM [TApaMETPOB JIEKTPUYECKHUX CETEH IIPU
POEKTHPOBaHUU. BbIOOpP ceueHuil mpoBo1oB 1 kUil Kabemnei
Y HOMHUHAJIBHOT'O HAIIPSDKEHUS 10 YCIOBUSAM
HKOHOMHUECKON 11€J1eCO00Pa3HOCTH MTPH IPOEKTUPOBAHUN
(cM. Kypc DIEeKTPUUECKHE CETH 3JIEKTPOIUTAIOLIUX CUCTEM).
OpranuzanoOHHBIE MEPOIIPUATHS 10 CHUKEHUIO TIOTEPD
ANeKTpo3HEprun. ONTUMH3ALUS PEKUMOB 110 HANPSKEHHUIO
U peakTHUBHOM MOIIHOCTU. ONTUMH3aLMs YPOBHS paboyero
HanpspkeHus [ToHsTHe ecTeCTBEHHOIO M 3KOHOMUYECKOTO
pacnpezeseHuss MOIHOCTEN B 3aMKHYTBIX CETSX.
Pa3mblkaHMEe 3aMKHYTBIX CETEH B ONTHUMAJIbHBIX TOUKAX
OnTtumuzanus pexuMoB paboTsl TpaHC(HOPMATOPOB Ha
noJicTaHIMAX. BeipaBHUBaHME 3arpy3ku Qa3 JIMHUM.
[ToBbIIEHNE YPOBHS AKCIUTyaTalluu CeTU. TexHu4YecKue
MEPONPUSITHS 110 CHUIKEHUIO IOTEPh 3JIEKTPOIHEPTUH.
KomneHcanus peakTUBHOM MOIIHOCTH. BBIOOP HCTOYHUKOB
peakTUBHOM MoIIHOCTH. CHUKEHUE HEOJHOPOIHOCTU
3aMKHYTBIX ceTel. [TpoonpHas eMKOCTHas KOMIIEH AL
MHAYKTUBHOI'O COTIPOTUBIIEHUS JIMHUN AJIEKTPOIIEpeaayu.
PerynnpoBanue NOTOKOB MOIIHOCTH B 3aMKHYTBIX CETSIX.
Meponpusitust o peKOHCTPYKLIUU CETH. 3aMeHa
CYIIECTBYIOIIUX ITPOBOIOB JIUHUH U TpaHC(HOPMATOPOB
noactaniuii. CTpOUTETHCTBO HOBBIX JTUHUHN U
TpaHC(OPMATOPHBIX MOACTAHIIMHA. YBeTHUYEeHUE
HOMMHAJILHOTO HaIIPSKEHUS CETH.

3J'ICKTpO3HCpFCTI/ILIeCKI/IC CUCTEMBI U CCTHU

3J'ICKTpO3HCpFCTI/I‘-IeCKI/IC
CUCTEMBI U CCTU

TexXHUKO-2KOHOMUYECKUE OCHOBBI TPOEKTUPOBAHUS
ANEKTpUUECKUX ceTel. OCHOBHBIE 33/1a4M IPOECKTUPOBAHUS
anekTpuueckux cereil. KanuranbHblie BIOKEHUS Ha
COOPYKEHHE BO3YITHBIX U KaOCIbHBIX JIMHUM.
KanuranbHble BIOXXEHHS HA COOPYKEHUE TOHMKAIOITUX
noAcTaHIyil. M3nepxku Ha aMOpTH3AIUIO U 00CITy)KHMBaHUE
ceTH. 3aTpaThl HA KOMIIEHCAIUIO MOTEPH SJEKTPOIHEPTUU B
cetd. [IOHATHS HOPMUPOBAHHOTO CPOKA OKYITAEMOCTH,
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JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

kod(durmenta 3¢ HEKTUBHOCTH U TUCKOHTHPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B KAYECTBE KPUTEPHUS
sKoHOMHUYeCcKOH dddexTuBHOCTH. Kinaccudukarms
noTpeOUTENeH Mo CTENEeHN HaIe)KHOCTH AIIEKTPOCHA0KEHUSI.
Omnpenenenne BEpOATHOTO yiiepOa OT nepepbia
anekTpocHabOxenus. baancel momHocTel B
ANIeKTpodHEpreTuyeckoit cucreme. Cocrapistoniie 0araHCcoB
AKTUBHOW U PEAKTUBHON MOIIHOCTH B
AIIEKTPOIHEPTETUYECKUX CUCTEMAX U PAMOHHBIX CETAX.
BrIsiBiIeHIE HEOOXOIMMOCTH YCTAHOBKH JIOTIOJTHATEIBLHBIX
HMCTOYHUKOB PEAKTUBHON MOIIHOCTU. M ICTOUHUKHN
PCAKTUBHON MOIIHOCTH B 3JICKTPHYECKHUX CHCTEMaX, HX
TEXHUUYECKHUE U IKOHOMUYECKHE XapaKTepUCTUKU. BpiOop
MOIIHOCTH U THIIA KOMIIEHCUPYIOIIUX YCTPOMCTB 10
yCIIOBUSIM OajlaHCa PEaKTUBHON MOIIHOCTHU B AJIEKTPUUECKON
cetd. [IpUHIUIIBI SKOHOMUYECKOTO Pa3MEIICHHS
KOMIIEHCUPYIOIINX YCTPOUCTB Ha MOJCTAHIMSIX ceTH. BBIOOD
OCHOBHBIX MTapaMeTPOB AJICKTPHUSCKUX CETEH IpH
npoekTupoBaHuy. OCHOBHBIE THITBI KOH(PUTYpaLUi CXeM
IEKTPUICCKUX CETEH M X KAYeCTBEHHBIC XapaKTCPUCTHKHU.
Bb160p HOMUHAJIBHOTO HAMPSHKEHUS Y4acTKOB ceTu. BriOop
YCTaHOBJICHHON MOIIHOCTH TPAaHC(OPMATOPOB
MOHIDKAIOIIUX MOACTAHIUI: IdKOHOMUYECKOE KOJTMYECTBO U
HOMHHAJILHBIC MOIITHOCTH TPAHC(POPMATOPOB, TEXHUUIECKUE
OTpaHHYEHUS, TONMYCTUMBIC IEPETPY3KH B PA3IUIHBIX
pexxuMax. Beibop cxeM pacnpeaenuTenbHbIX YCTPOICTB
MOHIKAIOIIUX MOICTaHIui BpIOOp MPOBOAOB BO3IYIITHBIX
JUHUN U CEYCHUI TOKOBEMYIINX KUJT KaOemei:
HYKOHOMUYECKHE TapaMeTpPhl, TEXHUUYECKHE OTPaHHUCHUS,
JIOITYCTUMBIC TIEPETPY3KH B pa00YNX PEKUMAX. AJITOPHTM
BBIOOPA ONTHMAIILHOTO BapUaHTa CXEMBI CETH.

DneKkTpoMexaHuKa

DnekTpoMexaHuKa

OnekTpuueckre MaluHbl. TpancgopmaTopsl. Pexumbl
paboThI AMEKTPUUECKUX Ma-IIUH (ABUraTeb, TOPMO3,
reHepaTop); npeoOpa3zoBaHHe SHEPTUHU B ITUX pPeXKUMaX.
KoHcTpykiust 1 mpUHIMT 1eHCTBUS TpaHchopMaTopa.
PaboTa TpancdopmaTopa npu Xoa0CTOM X0JI€ U TTO]T
Harpy3ko# (koapuireHT Tpaicopmalui, OCHOBHbIE
ypaBHeHHs1). OCHOBHBIE YpaBHEHUS U CX€-MbI 3aMEIICHUS
TpaHncpopmaropa. HomuHansHOE HanpspkeHHe KOPOTKOTo
3aMbIKaHus, €ro BeI-00p. OIBITHOE OIpe/ieeHe
apaMeTpPOB CXEMbI 3aMEIIEHUS M0 Pe3y/IbTaTaM OIBITOB
XO0JIOCTOTO X0/a ¥ KOPOTKOTO 3aMbIKaHUs. VI3mMeHeHue
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HanpsDKeHUs TpaHcpopmaTopa Ipu U3MEHEHUH €ro
Harpy3ku. CriocoObl ¥ CXeMBbI PEryJIMPOBAHUS HAMIPSKEHUS
Tpanchopmaropa. CxeMbl U TPYIIIBI COEAUHEHUS] OOMOTOK.
[TapannensHas pabora. Hecummerpudnasi Harpyska.
AstotpanchopmaTop. Pabora tpanchopmartopa B
HECUMMETPUYHBIX U MIEPEXOIHBIX IIporeccax. ACUHXPOHHBIE
MamuHbl. KOHCTpyKIMS ¥ MPUHIMI JE€HCTBUS
acunxponHoro asura-teins (AJl). Pacnpenenéuusie u
COCPEIOTOUEHHBIE OOMOTKH. Y CIIOBUS MOJIyYESHHUSI
KPYTOBOTO Bpa-IIArOIIErocs Mo B TpeXxa3HbIXx 00MOTKAX.
Psin cunxponHubix ckopocteit. [IpuBenenune pabouero
Ipolecca aCHHXpOHHOU MamuHbl (AM) k pabouemy
nporeccy Tpanchopmaropa. OCHOBHBIE YPAaBHEHUS U CXEMBI
3amenieHus npuseneHHo AM. ITapameTpsl cxemsl
3amerneHust AM, ux GU3NIECKUN CMBICIT.
DNEeKTPOMarHUTHBIE MOMEHT U MEXaHUYECKHE
xapakTepucTuku AJl. OcoOble TOUKH XapaKTEePUCTHKH.
VYcnoBus ycroriunBoi pabotel AJl. TpeOGoBaHMs K TyCKOBBIM
cBo¥cTBaM U criocoObl mycka AJl. YiyuiieHue mycKoBbIX
cBoiictB A/l. CriocoObl peryaupoBaHus CKOPOCTH.
CunxpoHHbIe MamMHbl. KOHCTpYKIIMS U IPUHLIKIL JEHCTBUS
CUHXPOHHOM MalIuHbl. MarHUTHOE M0JI€ CUHXPOHHOTO
reneparopa (CI') npu Harpy3ske. Peakius skopst. OCHOBHBIE
YpaBHEHHUS U BEKTOPHbIE THAarpaMMbl CHHXPOHHOW MaIIMHbI
(CM). ITapametpsl CI' B yCTaHOBUBILIEMCS PEXKHME.
OcHoBHbIE XapaKTepuCTUKH aBTOHOMHOTO CI'.
[TapannensHas padota CI” ¢ ceTbto, ciocoObl U YCIOBUS
CUHXPOHM3AIMH. Y paBHEHUSI 3JIEKTPOMAarHUTHON MOIIIHOCTH
Y MOMEHTA. YTJOBbIE XapakTepuctuku CM, ctaTnueckas
ycronunBocTh. U-00pa3Hble XapaKTepUCTUKH

4. | OcHOBBI 2J1€KTPOOE30MACHOCTH
4.1. | OcHOBBI TexHuka 0€30MacHOCTH KaK KOMIUIEKC MEp U MEPONPUSATHIHA,
AJIEKTPOOE30MaCHOCTH oOecrneunBaromuii 6€30MacHOCTh padoT B

ANEKTPOYyCTaHOBKAX. OMAaCHOCTh MOPAXKEHUS FJIEKTPUUECKUM
TOKOM. MexaHu3MBbI ICHCTBUS JIEKTPUUECKOTO TOKA HA
OpraHu3M 4YenoBeKa. BinsHue NocTOSHHOTrO, IEPEMEHHOTO U
TOKOB BBICOKOH 4acTOThI. YyBCTBUTEIBHOCTh OPraHU3Ma
4eJI0BEKa K JEMCTBHIO 3JIeKTprUUecKoro Toka. [loporu
YyBCTBUTEIHLHOCTH, HEOTITYCKAIOIINI TOK, CMEPTEIbHBII
nopor Toka. [IpaBuia TexHuku 6€30MacHOCTH OTpeduTese
AIEKTPOIHEPruu. DIeKTpoycTaHoBKH 10 1000 BoOJIbT,
anekTpoycTaHoBky Belie 1000 BoawT. ['pynmsl o
AIEKTPOOE30MMACHOCTH TIEPCOHANA, OOCTYKUBAIOIIETO
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ANEKTPOYCTAaHOBKH. [[efCTBYIOIIME IEKTPOYCTAHOBKH.
[TopaxeHnue yenoBeka eKTpuyeckuM TokoM. ITytu Toka
yepe3 Tello yenoBeka. OTHOBPEMEHHOE TPUKOCHOBEHUE K
TOKOBEAYIIUM YacTsIM. DJIEKTPOTPaBMBI, TPABMBI,
CBSI3aHHBIE C MIOPAXKEHUEM YEJIOBEKA SJIEKTPUYECKUM TOKOM.
@axTOophl, BAUSIOLINE HAa COIPOTHUBIICHUE TEJIA YEIOBEKa.
Hanpsixenue npukocHoBenus. [llaropoe HanpsbxkeHue.
BozneiicTBue 3JeKTpUUEcKOro 1ol Ha OpraHu3M YeJIOBEKa.
[IpaBuna okazaHus NEPBOW MOMOIIM ITOCTPAAABIIEMY OT
ANEKTpUYECKOro Toka. MickyccTBeHHOe nbixanue. Henpsimon
Maccax cepaua. OcBoO0XIeHUE MOCTPAJABIIETO OT
JIEHCTBHS DJIEKTPAYECKOro ToKa. [IpuHsATHEe Mep pOTUB
naaenus. [Ipusneuenue k cedbe BHumanus. Kareropuu
MIOMEILEHUH 10 OMACHOCTH MOPAKEHUS IEKTPUUECKUM
TokoM. Kareropuu pabot B anektpoyctaHoBkax. Hapsin.
Pacniopsixenue. Opranu3aliioOHHO-TEXHUYECKHE
MEPOMPHUITHS 110 00ECTICUEHUI0 OE30MaCHOTO POBEACHHUS
paboT B 3JIEKTPOyCTaHOBKaX. JInIa, OTBETCTBEHHBIE 32
Oe3omacHoe MpoBe/ieHue padoT B AIEKTPOYCTAaHOBKAX.
Opranuzanus padot no Hapsany. Jlomyck Opuraasl k padbore.
[IpoBepka orcyrcTBUs HanpsbkeHus. [lopsaaok HanoKeHus
IIEPEHOCHBIX 3a3€MJICHU. Y CTPOMCTBO 3a3€MJICHHM.
DneKxTpo3aluTHbIE cpeacTBa. OCHOBHBIE MIEKTPO3ALIUTHBIE
cpencTBa. JlonoIHUTENbHBIE 3IEKTPO3aUIUTHBIE CPECTBA.
Hcnonp30BaHuE 3JIEKTPO3AIIUTHBIX CPEJCTB B
anekTpoyctaHoBkax 70 u Boiie 1000 BoawT. [lnakaTer u
3HAKHU. DJIEKTPOMHCTPYMEHT. /[BoitHas u3omsanus
anekTpouHcTpymeHTa. [IpaBuia 6e3omnacHoi paboThI.
HcTouHnky nUTaHus dJIEKTPOMHCTpyMeHTa. McnibiTanue
M30JISIMU, TPeOOBaHUS K U30JIALUU. 3a3eMJICHUE U
3aHYJIEHUE, TPEXIOICHBIE BUIKU. THUIIBI IPEeAOXpaHUTENEH.
[IpaBuna 3aMeHbI NpenOXpaHUTENEH. JIeCTHULIBI,
YCTpOMCTBO, paboTa, ucnbiTanusd. Pabota Ha BbICOTE,
MOCTKH, ITOJAMOCTbS, Jieca. bezomnacHble pacCTOSHUS IS
pa3IMYHBIX KJIACCOB HAIPSKEHUS.

5. | IIpon3BoACTBO 3NIEKTPOIHEPTUN
5.1. | Ilpon3BoacTBo CTpyKTypHBIE TEXHOJIOTHYECKUE CXEMBI, TPUHIIUIBI paboT U
3IEKTPOIHEPTUU ocobennoctu KOC, TOL, I'DC, TADC, ADC, I'TOC.

['paduku Harpy3ku SHEPrOCUCTEM U UX peaau3anus
Pa3IMYHBIMU TUIIAMH 3JIEKTPOCTAHIUN.
OneKTpooOOPYyAOBAHNE AIEKTPOCTAHIIUN U TIOJCTAHIINMN: -
BBIKJIFOYATEIN 0aKOBBIE U MAJIOMACIISIHBIC; - 3JIETa30BbIE,
BAKYYMHEIC, 3JICKTPOMAIHUTHBIC. Briximrouarenn Harpysku, -
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pPa3beIMHUTENN, OTACIUTENIN U KOPOTKO3aMbIKATEIH.
CunxpoHHsie reHepaTtopsl. Turbl, napameTpsl. CucTeMbl
oxnaxjeHusi. Cuctemsl Bo30yxaeHus. CuioBbie
tparcopmaropsl. Tumebl, mapamerpsl. CHCTEMBI
oxJyaxaeHus. ABrorpancopmaropsl. Pexxumbr pabotsr AT.
TerutoBoii pexxum Tparcopmaropos. TpeboBanus K cxemam
PVY. Cxemsbl PY panuanbHOro Tuma: CXeMbl C OJJHOM U €
JIBYMsI CHCTeMaMH COOPHBIX MKH. CXEeMBI KOJIBIIEBOTO THIIA.
VY TIpoIIEHHbBIE CXEMBI.

6. | Ilepemaua u pacupeneneHue IMEKTPOIHEPTHA

6.1. | Ilepenaua u OO01mas XxapakTepUCTHKA dTEKTPUUECKUX CETEH.
pacnpezeneHue Krnaccudukanus anekTpudeckux ceteil. MaTemaruueckas
ANEKTPOIHEPTUH MoJieJIb IMHUY 3JeKkTpornepenayn. [1-oOpa3znas cxema

3aMeLIeHUs BO3AYIIHOM JINHUH, €€ TapaMeTphl: aKTUBHOE U
PEAaKTUBHOE CONPOTUBJICHNUS, AKTUBHAS M EMKOCTHAs
MPOBOJIUMOCTH, OCOOCHHOCTH CXEM 3aMEIICHUS JINHUH
pasHOro HOMUHAJILHOTO HanpsikeHus. [lapameTpbl cxembl
3aMelIeHUs KaOeIbHOM TMHUK. PexuMHbIe XapaKTepUCTUKU
auHUK. BekTopHbIe AarpaMMbl TOKOB U HaPSXKEHUH.
[Tanenue Hanpsbxkenus. IlpononbHas u nonepeyHast
COCTaBJISIOLIME BEKTOpa NaieHus HanpsbkeHus. [lorepst
HanpspkeHus. Onpenenenne napaMeTpoB yCTaHOBUBLIETOCS
peXHUMa JIMHHUU: 110 TaHHBIM KOHIIA JINHUU; TIO JAaHHBIM
Hayvaja JuHuu. [lapameTpsl 1 cxembl 3aMELICHUS
TpaHchopMaTOPHOTO 000PYTOBAHHUS MTOHUKAIOIITUX
nojctanuuil. JIByxooMoTo4HbIe TpaHchopMaTopbl. Cxema
3aMeLIeHUs, ONIPEIEICHHUE €€ ITapaMeTPOB MO KaTal0KHBIM
JaHHBIM TpaHcpopmatopa. Onpenenenue noTepb MOIIHOCTH
B TpaHcopmarope. TpexoOMoTOUHBIE TpaHC(HOPMATOPHI.
Cxema 3aMelleHns, ONpeAeIICHUE €€ TapaMeTPOB.
[Toncraniuu ¢ aBroTpanchopmaropamMu. KoHCTpyKTHUBHBIE
0COOEHHOCTH, MOIITHOCTH 0OMOTOK, TUITOBasi MOIITHOCTh
aBToTpaHcopMaTopa XapaKTepUCTUKHU IpapuKoB
Harpy3ku. Bujpl rpagukoB Harpy3ku U UX XapakTepUCTUKH.
Haubonbias nu HaumeHbIas Harpy3ku. 1'o10Boil rpaduk
Harpy3Ku Mo MpoJ0JKUTENBHOCTH. YHcio yacoB
MCIIOJIb30BaHusl Hanbounbieil Harpy3ku THO.
IIpencraBieHne Harpy30K B PACUETHBIX CXEMaX
AIIEKTPUYECKUX CETEH: CTaTHYECKUMU XapaKTEPUCTUKAMU,
MIOCTOSIHHOW Harpy3koi, HEM3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM CONPOTUBICHUSIMHU. PacyeTsl yCTaHOBUBIIHUXCS
PEKMMOB IPOCTEMIINX DIEKTPUUECKUX CETEH. 3aJaun

pacdyeTa YCTAaHOBUBIINXCA PCKMMOB. PacuetHsie cxeMBbl
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JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

AJIEKTPUUYECKUX CETEH, pacueTHas MOLUIHOCTb [OICTaHIIHUH.
Pacuer pexrMa pa3oMKHYTOM ceTu MeTo oM "B /iBa 3Tana’.
Pacuer pexxnMa KoJIbLIEeBOM CETH, TOUKA IOTOKOpa3aea.
OcobeHHOCTH pacyeTa OJHOPOIHOM IIEKTPUUECKOMN CETH.
OnpezneneHue NoTephb IEKTPOIHEPTUU. Y CIIOBHO-
IIEPEMEHHBIE U YCIOBHO-IIOCTOSIHHBIE IOTEPU MOILIHOCTH U
AJIEKTPOIHEPIUU B 2JIEMEHTaX AIeKTpUueckoi cetu. Bpems
MaKCHMaJbHBIX NOTEPh. Onpeenenre 3arpar Ha
BO3MellleHHe oTepb. OCHOBBI PETYIMPOBAHUS HANPSKEHUS
Y KOMIICHCALIUY PEAKTUBHOW MOIIIHOCTH B 3JIEKTPUUECKUX
cersax. OO1mas XapakTepUCTUKA PEXUMA HANPSIKEHUN U
croco0oB ero peryiaupoBanus. Haubomnpime padoune
HaInpsKEeHUs 3JIeKTpooOopyaoBaHus. TpeboBaHus K
Ka4eCTBY HalpshKeHus. Perynupyromnie ycTpoicTBa U Ux
BJIMSIHAE HA PEKUM HAIPSYKEHUI: TeHepaTophl
AJIEKTPOCTAHIIMM, KOMIIECHCUPYIOIUE YCTPONUCTBA
(CHHXpOHHBIE KOMIIEHCATOPbI, KOH/IEHCATOPHBIE OaTapew,
CTaTUYECKHUE TUPUCTOPHBIE KOMIIEHCATOPBI, YCTAHOBKU
IPO/I0JIBHOM KOMIIEHCAIH, PEAKTOPhI), TpPaHC(HOPMATOPHI €
peryaupyeMbiM KodduirenTom Tpanchopmanuu. OueHka
JIOCTaTOYHOCTHU PErYIUPOBOYHOIrO JHarna3oHa
MMOHWXKAIOIIEro Tpanchopmaropa.

PacueTsl TOKOB KOPOTKHUX 3aMBIKQaHU U

PacueTsl TOKOB KOPOTKHX
3aMBIKaHUN

OO61me cBefieHns 00 SIEKTPOMATHUTHBIX MEPEXOIHBIX
nporeccax. KopoTkue 3aMbIkanus 1 UX KJ1accuukarus.
Jlonyienns, npuHEMaeMble IIPU pacueTe KOPOTKOTO
3ambikanus (K3). [lepexonnslii npouecce npu TpexdasHoM
K3 B nenu 6e3 Tpancpopmaropos. [Tonsatue ynapHoro Toxa,
yaapHoro koddduimenta. Metoss! onpeaenenus Ta.
CxeMmbl 3aMeleHNs TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB
(ATP), TpanchopmMaTopoB € paciienaeHHOH 00OMOTKOM
HU3ILIETO HANPSDKEHUS, CIBOCHHBIX PEAKTOPOB U UX
napametpsl. [IpeoOpazoBanus cxeMm 3aMeleHusl.
ITpakTHyeckre MeTo bl pacueTa NeEpUOAUIECKON
coctabistonend Toka K3. Pacuer neiicTByroiiero 3HadyeHus
NEPUOANYECKON cocTaBisitolel Toka K3 npu ynaneHHbIX
K3. Meton tnnoBbix kpuBbeIX. HecumMMeTpuuHbIe KOPOTKHE
3aMbIKaHUs, OCHOBHBIE MOHATHS. CXxeMa 3aMeIIeHUs
npsiMON, OOpPaTHOM U HYJIEBOH MOCIEI0BATEIbHOCTEH.
CxeMbl 3aMelleHus U TapaMeTphl HyJIEBOI
nocneaoBarenbHocTH TpaHchopmaTtopa (ATP). Ilpumeps! Ha
COCTAaBJIEHUE CXEM 3aMEIICHUS HYJIEBOI
nocnenosarenbHocTu. Hecummerpuunsie K3. JIByxdaznoe
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JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

K3. I'pannunblie yCci10BUS, OCHOBHBIE COOTHOIIEHUS JIJIsI
CUMMETPUYHBIX COCTABJISIIOIIMX TOKA U HAMPSXKEHUS,
BEKTOPHBIE IMarpaMMbl TOKa ¥ HanpsokeHust B mecte K3,
KOMIUIeKCHas cxema 3amenienus. Ogaodasznoe K3.
['paHnuHBIE YCIOBHS, OCHOBHBIC COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIOLIMX TOKA U HAMPSXKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa M HanpsokeHust B mecte K3,
KOMIUIEKCHas cxema 3amenienus. JIByxdasznoe K3 Ha 3emiio.
['paHnuHbIE YCIOBUS, OCHOBHBIC COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIONIMX TOKA U HAMPSXKEHUS,
BEKTOPHBIE IMarpaMMbl TOKa M HanpsokeHust B mecte K3,
KOMIIIEKCHAS CXEMa 3aMEIICHHUS.

Hepexoz[HLIe QJICKTPOMEXAHNYCCKHEC ITPOICCChI

IIepexonHbie
JIEKTPOMEXaHUYECKUE
IIPOLIECCHI

O6ume moustust 06 99C u ee pexxnmax. OnpeneneHue
napameTpoB cxeM 3amerieHuss 99C 11 pacyeTosB.
Ornpezenienre TOKOB U MOITHOCTEH. Y CJIOBUS
cymecTBoBanus pexumoB DIC u ycroiunbocTs. [lonsaTue
JMHAMUYECKON YCTOMYHUBOCTH. Y CTOMYMBOCTD
aByxMatnHHon O9C. JlonyieHus U ynpoIeHus npu
pacuere ycTOMUMBOCTH. MeTOo IOCIe10BaTENIbHBIX
uHTepBanoB. Ctaruueckas ycroitunBocts 9C. JlaBuHa
HaIPSDKEHUS, YCTOMYUBOCTD Y3714 KOMIUIEKCHON HArpy3KH .
Y CTONYMBOCTh CUHXPOHHBIX M ACUHXPOHHBIX JIBUTaTele B
cucTeMax aJeKTpocHaOxkeHus. PesynapTupyromast
YCTOMYMBOCTb. MEpONpUATHS IO YIIYUIICHHUIO
ycroitunBocty D3C (10MONMHUTENbHBIE). MeponpusTHs 1o
yiy4dimeHuto yeroiunBocti 99C (peKUMHBIE).

DneKkTpuyecKasi 4acTh CTaHII

WU U IIOACTAaHIINI

DneKkTpuyecKasi 4acTh
CTaHIIUIM U MOJICTAaHIIUN

Cxewmpl anektpudeckux coequnenuit TOLl, KOC, I'DC u
'ADC, ADC, noacranuuii. O61as xapakTepucTuKa
COOCTBEHHBIX HYXK]I AJICKTPOCTAHIINI U MOCTAHIIUN
(Ha3Ha4YeHue, UCTOYHHUKH, CTPYKTYpa NOTpeOUTeNneii).
Cxempl asekTpocHa0x)eHus: coocTBeHHBIX HY) 11 KOC, TOL],
ADC, I'DC u noacranuuii. [IponomKuTeNnbHBIN peXUM
paboTHI JIEKTPOYCTAaHOBOK. BrIOOP ceueHunii mpoBOTHUKOB.
Tepmuueckoe aeiictBue TokoB K3. DnekrpoauHamudeckoe
nericteue TokoB K3 Ha anexkTpudeckre MpoBOIHUKHU U
anmapatbl. PacueTHble yCI0BUS BHIOOpA MPOBOTHUKOB U
amnmaparoB. BeiOop MpOBOTHUKOB M JIEKTPHUECKUX
anrmaparoB: BBIKJIIOYATEIeH, pa3beIeHUTeNeH,
BBIKJTIOYATEJICH HArpy3KH, OTJeIUTENCH,
KOPOTKO3aMbIKaTesel, IpeaoXpaHuTenel, U3MepUTEIbHBIX

TpanchopmMaTopoB TOKA U HanpsukeHUs1. OrpaHnYeHHnEe TOKOB
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K3. M3mepurenbHbie TpaHchoOpMaTopbl TOKA U HAIPSKEHUSL.

10.

OKOHOMUKA B MCHCP)KMCHT B DOHEPI'CTUKEC

10.

OKOHOMHKA U
MEHE/PKMEHT B YHEPI'eTHKE

CoBpeMeHHbIE TEHACHIIUN Pa3BUTHSI TOTLTUBHO-
HHEPreTUUECcKOro komiuiekca KanuranbHble BIOXKEHUS B
sHepreTudeckue 00beKkThl. OCHOBHBIC 1 000POTHBIE (HOHIBI
HHEPreTUYECKuX MpeanpusaTiii. Meronsl pacuera
ce0eCTOMMOCTH Ha DHEPIEeTHUECKYIO IPOAYKIHUIO.
Opranu3anus Tpya v 3apa0b0THOM I1aThl HA
sHepronpeAnpusaTuiax. OCHOBHBIC MOJ0KEHUS METOAUKH
TE€XHUKO-3KOHOMHYECKUX PacyeTOB B 3HEPreTHKE.
@DUHAHCOBBIN IUIAH SHEPTONPEATIPUSTHSL.

11.

TeopeTI/I‘leCKI/IC OCHOBBI JICKTPOTCXHUKHU

11.

TeopeTnyeckue OCHOBBI
3JIEKTPOTEXHUKHU

HauanbHble cBeieHus 00 37€KTpOMarHUTHOM nojie. Obuue
MI0JIO’KEHHUS AJIEKTPOHHON TEOPUU. DJIEKTPOMAarHUTHOE TIOJIE.
Onexrpuueckue sBiaeHUs. OCHOBHBIE XapaKTEPUCTHKHU
ANIeKTpUYecKoro nosst. MaruutHele sBieHusi. OCHOBHBIE
XapaKTEPUCTUKU MarHUTHOTO IOJIA. DJIEKTPOMarHuTHas
UHAYKLIMS. OCHOBHBIE IOHSTUS TEOPUU IEKTPUUECKUX U
MarHMTHBIX Lenei. DIIEKTPUYECKOe CONIPOTUBIICHUE.
JluHeiHble 1leny MOCTOSHHOTO TOKA. DJIEMEHTHI LieTel
IIOCTOSIHHOT'O TOKa. MeTozbl pacyera 1enei NoCTOSIHHOIO
TOKa. DKBUBAJICHTHBIE IPE0OpPa30BaHuUs B LEMAX
MOCTOSIHHOTO Toka. O60011eHHbIH 3akoH OMma. "dopmyna
paszopoca". Teopema komneHcaruu. 3akonsl Kupxroda.
MeTo KOHTYPHBIX TOKOB. M€TO1 y3/I0BBIX TOTEHIIUAJIOB.
IIpuHIUIT HATIOKEHUS U METOJ| HAJIOXKEHUS. Y DaBHEHUE
OanaHca aKTMBHBIX MOILTHOCTEH. MeTo]1 5KBUBAJIEHTHOTO
reneparopa. [lepenaya sHeprum OT akTUBHOTO
JIBYXTIOJIIOCHUKA K TaccuBHOMY. Pacuer oHO(a3HbIX Henen
CUHYCOUJAJILHOTO TOKa. OCHOBHBIE 3JIEMEHTHI, IOHATHUS U
YPaBHEHHUs LieNel CHHYCOMIAIbHOIO ToKa. KoMIIekcHbIN
METO/]] pacyeTa, BEKTOpHbIE nuarpaMMbl. KoMmnekcHas
MOIITHOCTh. Y paBHEHHUE OanaHca MolTHOCTeH. Pe3oHaHc B
aneKkTpudeckon nenu. Kommencanus peakTHBHOM
moturHocTH. PacueT ahdexkTuBHOCTH Hcnionb3oBanust KY.
Pacyer nieneit ¢ UHIYKTUBHO-CBA3aHHBIMU 3JIEMEHTAMH.
Jlunelinsiii Tpancopmarop. TpexdazHbie Henu
nepeMeHHOoro Toka. Pacder Tpexdasnbix 1emnei npu
coeMHeHuH (a3 Harpy3Ku "3Be3na" /Ui 4eThIPEXIPOBOIHON
cuctembl. Pacuer TpexdazHbIx neneil npu coequHeHuu das
Harpy3ku "3Be3na" uist TPEXIPOBOJHON CUCTEMBI.
N3mepenne MonHOCTH Tpexha3HOM 1ETH.

12.

BO3,Z[yI_HHBIC 1 KaOeJbHEIC JTUHUN
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Bozaymiaeie u kabenbHbIC
JINHUHU

OcHoBHbIe TOHATHS U onpeneneHus. Knaccuduxarnus JIDIT
IIEPEMEHHOT0 TOKa. Pa3BuTue TexHuku nepeaaun 39 B XX
Beke. KoncTpykruBHbIe 351eMenThl BJI, nx Ha3HaueHue.
Ycnosus padotsl BJI (rosonennbie U BETPOBBIE HATPY3KH).
Tunsl IpOBOAOB U I'PO303AIIUTHBIX TpocoB. Paciiennenue
¢a3 u ux Tpancnosunus. KoHCTPyKITMH Omop U uX
KJaccuukanus. TUITBI H30JIAUUOHHBIX KOHCTPYKILIUH.
JInnelinasa apmarypa. I'eomerpuueckue xapakrepuctuku BJI.
[TpyunHBI U TEHACHLUS Pa3BUTHUS KaOEIbHON TEXHUKHU.
DJIeMEHTHI Ka0eIbHbIX JTUHUHN, UX Ha3HaYeHHE. TeroBas
cxema 3amenieHus kadens. TOKH U MOIIHOCTH, JOITYCTUMbIE
M0 YCJIOBUSIM HarpeBa MU30JIS1IMU Ka0essl B CTallMOHAPHOM
pexxume. [lytu yBenuyenus npomyckHoit ciocoonoctu KJI.
Krnaccudukanus 1 OCHOBHBIC THITBI CUJIOBBIX KaOeJeH.
OcHoBHbIE BUJbI apMaTypsl KJI.

13.

N3omsanus u nepeHanpsKeHus

13.

N30ma0ua n
MEepEHAPSKEHUS

OnexTpoduznueckue mporecchl B razax. Knaccudukanus
ANEKTPUYECKUX NoJel. loHn3anoHHbIe MPOLECCHI B ra3ax.
JlaBuHa 31EKTPOHOB. Y CIIOBHE CAMOCTOSITEIbHOCTH pa3psiaa.
3akoH [lamena. 3aBUCUMOCTD pa3psIHOTO HANIPSKEHUS OT
JaBJICHUS ra3a u Apyrux ¢pakropo. Dddekt noiaspHOCTH.
bapbepnsiit 3ppexr KopoHHBIH pa3psi Ha HOCTOSHHOM U
IIEpEMEHHOM HanpspkeHusX. [lotepu sHeprum Ha KOpOHY
IIpU IIEPEMEHHOM HalpshbKeHUH. Pagquonomexu, co3gaBaeMble
KOPOHHBIM pa3psAJIoM Ha npoBojax. Paspsa B Bo3ayxe BIOJIb
MIOBEPXHOCTU TBEPAOTO AUIJIEKTpUKA. Binsguue
KOHCTPYKTUBHBIX OCOOCHHOCTEH Ha HallpshKEHHE
nepekpbIThsi OCHOBHBIE BUJIBI M CBOMCTBA BHEIIHEN
M30JSIMUA. ATMOC(EpHBIN BO3TyX KaK TUAIEKTPUK.
Ha3nauenue 1 TUIIBI U301 TOPOB. DKCIUTYyaTallMOHHBII
KOHTpoJsb. OO011ast XapaKTepUCTHUKa U TUIIbI BHYTPEHHEHN
u3ossinun. KomOunupoBanue auanekTpukoB. CtapeHue
BHYTPEHHEN W BHEIIHEN M30JAuu. KoopauHanus n30asauumn
[TpodunakTrka n3onsun. 3a1a4u U UETH MPOPUIaKTUKH.
MeToabl uCIIBITaHUS U30JISIUU. BBICOKOBOJIBTHBIE
UCIIBITATEIbHBIE YCTAHOBKU BBICOKOT'O HAIIPSIKEHUSI.

Y cTaHOBKM AJIs MTOTY4YEHUS BBICOKUX NIEPEMEHHBIX U
MOCTOSIHHBIX HanpspKeHUi. IMIybCHbIE UCTIBITATENbHbBIE
yCTaHOBKH. M3MepeHue BHICOKUX HaIpsDKEHUN (M3MepeHne
LIAPOBBIM PA3PAIHUKOM, U3MEPEHUE DIIEKTPOCTATUUIECKUM
KWJIOBOJIbTMETPOM, U3MEPEHHE HATIPSKEHNUS C
ucnosnb3oBanueM aenureneit) Knaccudukanums
nepeHanpsykeHuid. ['po3oBbie nepeHanpspkeHus. MoTHUS Kak
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VCTOYHUK I'PO30BBIX NepeHanpskeHnil. OCHOBHBIE
rapameTpsl MOJIHMM. VIHTEHCUBHOCTB ITPO30BOM
JesaTenbHOCTH. BHyTpeHHue nepenanpsokenus. Oomast
XapakTepucTuKa. BoJIHOBBIE Mporiecchl B 00MOTKax
Tpancpopmaropa. HauanbHoe pacnpeneneHie HanpsKeHue
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBILUICS
PEXHM, IEPEXOIHBIN ITpouecc. Pacnipenenenue HanpsxeHus
BJI0JIb 0OMOTOK Tpex(daszHoro Tpancopmaropa
Knaccugukaius Mep 3aluThl OT IepeHaPsKEHUH.
VYerpoiicTBa 3alMThI OT IEpEHANPSHKEHUN. 3aiuTa
MIOJICTAHIMI OT NPSAMBIX yapOB MOJIHUH. 30HA 3aIlUThI
MOJIHUEOTBO/JIOB. 30HA 3aLUThI TPOCOBOI'O MOJIHUEOTBO/IA.
I'p030ynopHOCTh OOBEKTOB.

14. | Cuctemsl 31eKTpOCHAOKEHHS TOPOAOB M MMPOMBIIUICHHBIX MTPEIIPUSTHHA

14. | Cucrembl DJIEKTPOITIOTPEBJIEHUE Pexumbl anekTponoTpeOaeHus

1. | snexTpocHaOKeHUs Junamuka snextponotpednenus B Poccuiickoit @eneparum,
rOpOOB U DJIeKTpUUYECKUEe HArPy3KH U SIEKTPOIIOTpedieHne
MIPOMBITIIJICHHBIX CeNMMTEOHBIX TEPPUTOPHIA TOPOIOB, [ paduKu NMEKTPUIECKUX
MPEIPUATHI HArpy30K M UX XapaKTepUCTUKH, DaKTOPHI, BIUSAIONINE HA

PEKUMBI DTIEKTPOIIOTpeOieHus: Y IpaBlieHue
anektponorpediaenuem Lenu ynpasnenus
aNeKTponoTpedaeHreM, ABapHuilHble OTpaHUYEHUS
ANeKTponoTpedaeH s, MeponpusTHs 110 PEryIUpOBaHUIO
PEKUMOB u1eKTponoTpedienus, CTUMyIupoBaHHe
noTpeduTeNeil K ypaBJIeHUIO 31EKTPONOTPEOICHUEM.
SJIEKTPUYECKUE HATPY3KU 3JIEMEHTOB
CUCTEM SJIEKTPOCHABXEHMS PacuetHble Harpy3ku
3JIEMEHTOB CUCTEM 3JIeKTpocHabkeHus, [lonsTue pacueTHoit
Harpy3ku. MaremMatnyeckoe OnMcaHue IEKTPUYECKUX
Harpy3ok, [Tokazarenu, xapakTepu3yIOIe peXUMbl PaOOThHI
AIIEKTPONPUEMHHUKOB U UX Ipynil, [IpakTrueckue MeTo bl
OIpEENICHUs] PACUETHBIX HArpy30kK, Onpenenenne
pacueTHBIX Harpy30K CEITUTEOHBIX TEPPUTOPHUI TOPOIOB
O6mue nonosxkeHus, PacueTHas Harpyska Ha IIMHAX
BBOJIHBIX PACHpEICTUTEIbHBIX YCTPOUCTB 31aHUM,
Pacuetnas Harpy3ka pacupenenuTtenbHbIx uHui 380 B u
TpanchopmaTopHbIX noactannuit 6—20/0,4 kB, PacueTHas
Harpyska 35ieMeHTOB ceteil 6—20 kB u neHTpoB nutanus,
YKpyrmHEHHas OIleHKa pacyeTHOW HArpy3KH CeTUTEOHBIX
tepputopuii, [Ipumepsl onpeneneHus: pacueTHbIX
snexTpuueckux Harpysok. PEXXMMbI HEUTPAJIU B
CUCTEMAX DJIEKTPOCHABXEHUS Pexumbl
HEUTpaJu B ceTsax cpeaHero HampsikeHus (6—35 kB)
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N3onupoBanHas Heiitpaibio, HopMupoBaHue eMKOCTHOTO
TOKa 3aMbIKaHUs Ha 3eMilt0, KomnencupoBanHas HEUTpab,
Hyroracsmue peakTopsl, Pe3uctuBHoe 3a3eMicHue
Heirpanu, OcoOeHHOCTH BbIOOpa peXKUMa HEUTPAJIH B CETSIX
¢ Ka0esIMU ¢ U30JSILMEN U3 CIIUTOrO MOJIUITHIICHA.
Pexumbl HENTpanu B ceTaxX HU3KOro HanpsbkeHus (1o 1000
B) I'myxo3a3emieHHas HeWTpaib, M3omupoBaHHas
HeiTpans. CXEMbBI I'OPOJICKUX
PACIIPEJIEJIMTEJIbHBIX DJIEKTPUYECKUX CETEM
[TpyHIMIIBI TOCTPOEHUS CXEM TOPOICKUX CeTel
TpeboBanus1, NpeabsBIsieMble K CXeMaM FOPOACKHX CeTeH,
HanexHocTts anekrpocHabxkenns, KomMmyrannonnsie u
3aIUINAIOIINE IEKTPUYECKHe anmnaparbl. CXeMbl
pacrpeenuTeNbHbIX 3JIEKTPUUECKUX ceTel PagunanbHo-
MarucTpajibHas Hepe3epBUpOBaHHas cxema certu, lletneBas
HEaBTOMATHU3UpPOBaHHAs cxeMma ceTy, [letiieBas
aBTOMAaTU3UPOBaHHAas cxeMa ceTH, CII0)KHO3aMKHYTasi CXeMa
CETH HU3KOTO HanpskeHusi, MHOTo1y4eBble
aBTOMAaTU3UPOBAHHBIE CXEMBI CETH, Peanusanus ycrpoicTsa
ABTOMAaTUYECKOTO BKJIIOUEHUS pe3epBa B
JIByXxTpaHc(opmaTropHoi noacTaHK, CXeMbl BBOIHbBIX
pacrpeenuTeNbHbIX YCTPOMCTB 3aaHui, PekoMennauu mno
BBIOOpY CX€M pachpeaenuTenbHol cety, [IuTatomue cetu
6—20 kB Heo6xoauMocTh cOOpyKeHHS
pacnpenenuTenbHbIX MyHKToB 6—20 kB, Cxembl IUTaromux
cereit 6—10 kB, OcoOeHHOCTH OCTPOEHUS MUTAOLIUX
cereit 20 kB.

15. | YmpaBneHue KaueCTBOM AJIEKTPOIHEPTHU

15. | YopaBneHue kauecTBOM ONeKTpOMarHUTHasi COBMECTUMOCTh U Ka4€CTBO

1. | snexTposHEpruu anekTposHepruu. [lokazaTenu kauecTBa 3MEKTPOIHEPTHH.
HopmartusHo-mipaBoBas 6a3za. Cpencrsa n3MepeHus
nokasartesei kauecTBa 3J1eKTpodHepruu. OpraHu3alioHHbIe
3aJ]auy YIpaBJICHUs Ka9eCTBOM AIeKTpodHeprun. KoHTpob
U aHaJIM3 KauecTBa 3eKTposHepruu. CrocoOsl U
TEXHUYECKHE CPEICTBA 00ECIIEYCHHUST KaueCTBa
HJIEKTPOIHEPTUU

16. | TapudooOpa3oBaHue U PHIHOK AIIEKTPOIHEPTUN (MOIITHOCTH )

16. | TapudoobpazoBanue u 1. Cuctema TapudoB U IIEH Ha IEKTPUUECKYIO SHEPTHIO.

1. | pBIHOK AJIEKTPO’HEPTUU CrtpykTypa Tapu(oB Ha ANEKTPUUYECKYIO SHEPTUIO 2.

(MOIIIHOCTH)

Perynupyemsle 1 HeperyaupyeMble [IEHbI Ha SHEPTHUIO.
AHTUMOHOIIOJBHOE peryiupoBanue. 3. Perynupyemoe
neHooOpaszoBanue: 3.1. [TomHOMOUMS OPraHOB BIAacTU B
00J1aCTH roCcy/1IapCTBEHHOT0 peryaupoBanus tTapudos 3.2.
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MeTo/1p1 TOCYIapCTBEHHOT'O PETyIMPOBaHUS Tapu(OB Ha
ANEKTPUUECKYIO 3Hepruto 3.3. Merogosorus pacuera
Tapu(OB U LIEH Ha AIEKTPOIHEPTHIO U MOIIHOCTh: TeHEepalUs
(B 4acTH peryiMpyeMblX LI€H), epeaaya 3JIeKTPOIHEPTrun
3.4. Tapudnas nonutuka rocynapctsa 4. PeiHOYHOE
neHooOpasoBanue: 4.1. OCHOBHBIE IPUHLIUIIBI
[IEHOOOPa30BaHUA HA PHIHKE 3JIEKTPOIHEPTUU U MOITHOCTH
4.2. lleHOBbIE MapaMETPbI pbIHKA MOLTHOCTH 4.3.
OxkynaemMocTh KaluTalIbHBIX BIOKEHUN B YCIOBUSIX PHIHKA
5. lleHo0OpazoBaHue Ha TEIJIOBYIO DHEPTHIO,
MIPOU3BOIUMYIO B PEKHME KOMOMHUPOBAHHOU BBHIPAOOTKH.
5.1. IlomHOMOYHMSI OPTaHOB BJIACTH B 00JIaCTH
rOCyJIapCTBEHHOT'O PeryaupoBanus Tapudos 5.2. Metoabl
rOCYJapCTBEHHOTO PETYINPOBaHMS Tapu(oB HA TETIIOBYIO
sHepruto. Meroaosorus pacuera TapudoB Ha TEILIOBYIO
suepruto 5.3. IlepekpectHoe cybcunupoBanue 5.4.
ITpouenypa ycranoBnenus Tapudos

17.

TernoBas 4acTh ANEKTPUYECKUX CTAHLIMI

17.

TemoBas yacTb
ANCKTPUICCKUX CTAHITHI

1. DHepreTudeckuii 6agaHC U TETUIOBAs YKOHOMUIHOCTh
AJIEKTPOCTAHLUI DHEpropecypchl U TOIIMBHBIN OajlaHC.
Tunbl 37EKTPOCTAHIIUN B SHEPTrOCUCTEME; OTIPEACIISIONIAS
POJIb TETUIOBBIX JIEKTPOCTAHIUI B 2JIEKTPOIHEPTETHKE.
Texnonornueckue cxembl TOC. Ilukn PeHknHa kak ocHOBa
IIUKJIOB MapOTypOUHHBIX YCTaHOBOK; OanaHc TernoTsl, KITJ]
LUKJIa U cr1ocoOb! ero nosbiiieHus. Cxemol TOC ¢
IIPOMEXKYTOUHBIX IEPETPEBOM I1apa; PEr€HEPATUBHBIN
MI0JIOTPEB BOJIbl; KOMOMHUPOBAaHHAs BHIPA0OTKA TEIJIOBON U
anekTpuueckoit sHepruu. O6opynosanue TOC; KOTIBI,
TypOHHBI, IOJJOTPEBATENHN, HACOCHI; CXEMbI BKIIOUEHHS. 2.
KoTenbHble YCTaHOBKH M TAPOr€HEPATOPHI
[TpuHIMNIMATbHBIE U KOHCTPYKTUBHBIE CXEMBI KOTJIOB C
€CTECTBEHHOH U MPUHYAUTEIBHOU LIUPKYIISALUEH.
ITapoBoIHOM M ra30BO3YLIHBIN TPAKT KOTIa. Buasl
TOIUINB, CXKMTAEMBIX B KOTJIaX; MOATOTOBKA TOIUIMBA K
C)KHTaHUIO; MaHEBPEHHbBIE XapaKTEPUCTUKU KOTJIOB. BonHbIi
PEXKUM U KOHTPOJIb KauecTBa Napa KOTJIOB U
naporerepaTopoB. 3. [lapoBble v ra3oBbie TYpOHHBI
Knaccugukarus Typ6oMaIivH 1 UX NpUMEHEHHE B
sHepreTHke. [IpeoOpa3zoBaHue sHEPrUU B CTYIIEHU TYPOUH.
KoHcTpykTHBHBIE 0COOEHHOCTH MHOTOCTYIIEHYATBIX
napoBbIX TypOuH. [lepeMeHHbIe pexxuMbl paboThl TYpOUH.

18.

AC/1Y u ynpasneHue pexxumaMu paboThl ceTel

18.

ACY u ynpaBneHue

‘ ABTOMaTI/I3I/Ip0BaHHI)Ie CHUCTEMBI JUCIICTUCPCKOTO




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

pexxuMaMu paboThI ceTeit

yopasnerus (ACY) 99C. Ocnosusie 3agaun. CTpyKTypa
ACHY. Uadopmarus, HeoOxoaumast 1uist yrpasieHus 39C.
[IpeumymectBa npu coznanuu eaunon I9C (EDC) Poccun.
WNudopmanus B ACJ1Y. U3mepenne u KoIupoBaHUE
nHpopmanuu. Kananer csizu. [lepenadya nuckpeTHom
uHpopmanuu. Monynsanus curaaiga. MHOrokaHallbHbIE
KOJOUMITYJIbCHBIE YCTpOiicTBa Tenemexanuku. [lonstue
pexxuma DIC. ITonsTue 06 onTUMaIbHOCTH peskuMoB DIC.
Kputepuu ontumansHocTu. OrpaHryueHusi, HaKJI1aJbIBa€MbIe
Ha (pu3HUeCcKue mapaMeTphl U yCIOBUS pabOTHl OCHOBHOTO
obopynoBanus. LleneBbie GyHKIMY U OTpaHUYEHUS TIPU
pacuere ONTUMaIbHBIX peKUMOB padoTsl DIC. Buabl
wiaHupoBaHus pexumoB DIC. XapakTepuCTHKHU rpapuKoB
Harpy3ku. [IpornozupoBanue cyTouHoro rpauka Harpy3KH.
MeTo/ 161 TPOTHO3UPOBAHUS CYTOYHOTO rpadrKa HArpy3KHu.
HcTtounuku peaktuBHOU MomHocTH B DOC. [Tonstue 006
ONTUMAJILHOM paclpeielieHnH PeaKTUBHON HArpy3Ku MEXTY
MCTOYHUKAaMU peakTUBHON MolHocTU. [loHsTne 00
HKOHOMUYECKH 1eJIeCO00pa3HON KOMIIEHCAIIMH PEAKTUBHOM
MOIIHOCTH B paclpeAenuTeNbHbIX ceTsaX. OnTuMaibHOe
pa3MerieHue 6atapeil KOHJIEHCATOPOB B
pacnpeenuTeNbHbIX CETAX C YUeTOM NU3MEHEHUS
HaNPsSDKEHUS.

19.

Penelinas 3ammra 1 aBTOMaTU3anus JIEKTPOIHEPTETUUECKUX CHCTEM

19.

Penetinas 3ammra u
aBTOMAaTH3allMs
AIEKTPOIHEPTETHIECKUX
CHCTEM

Ha3naueHnue u BUbI aBBTOMaTUKHU S3HEPTOCHCTEM.
Ha3znauenue peneitHol 3amuThl, TpeOOBaHUS,
IIPEABSBISAEMBIE K YCTPONUCTBAM PEJICUHON 3aIMTHI.
OcHoBHbIE BUBI IOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI AIIEMEHTOB HEPTOCUCTEMBI, Ha KOTOPBIE JTOJIKHBI
pearupoBaTrh yCTPONCTBA PEICHHON 3a1UThl. BuIbl
KOPOTKHMX 3aMbIKaHUW. BEKTOpHBIE AUarpaMMbl TOKOB U
HanpsDKeHUH Npu Tpexda3HbIX, IBYX(Pa3HbIX, 0THO(A3HBIX U
JIBYX(ha3HbIX KOPOTKUX 3aMbIKaHUN Ha 3€MJIIO B CETHU C
3a3eMJICHHOM HEUTpaiblo. BekropHas nuarpamma
0J1HO()Aa3HOT0 3aMBIKAHUS Ha 3€MJIIO B CETH C
M30JIMPOBaHHON HelTpanblo. Kakne n3MeHeHus napameTpoB
peXuMa Ipy BOSHUKHOBEHUH KOPOTKHMX 3aMbIKAaHUN MOTYT
OBITh UCIIOJB30BAHBI JUIs IOCTPOCHUS PETICHHOM 3alUThI.
BekTopHble AuarpaMMbl TOKOB IIPH KOPOTKOM 3aMBIKAHUH 32
TpaHc(hOpMaTOPOM CO CXeMOil coeTMHEHHsI 0OMOTOK
TpeyrojabHUK/3Be31a-11. MakcuManbHasi TOKOBas 3aluTa.
Onpeznenenue napaMeTpoB cpadaThIBAaHUS U OLIEHKA
YyBCTBUTEJIBHOCTH 3aIIMThl. BapraHTHI cxem




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

M3MEPUTENIBHOIO OpraHa 3alluThl. MakcuMalibHasi TOKOBAst
3alIMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM O HANPSKEHHUIO.
ToxoBas orceuka. TokoBas 3amuTa co CTyneH4aTou
XapaKTEPUCTUKOM BBIAECPKKU BPEMEHHU. 3alUTa OT
3aMbIKaHUM Ha 3€MJII0 B CETH C M30JMPOBAHHON HEUTPAJIBIO.
ToxoBast HallpaBJIEHHas 3allUTa JIMHUHI 3JIEKTPOIIEpEIadut ¢
JBYXCTOPOHHUM nuTaHueM. 90°-as cxema BKJIIOYEHUS pelle
HanpasJieHUs: MOLTHOCTU. TOKOBasi HalpaBJIEHHAs 3alIUTa CO
CTYNEHYATON XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHH.
TokoBas 3ammTa HyJIEBOM NOCIEA0BATENLHOCTH. TOKOBas
3aIuTa 00paTHOM MOCIIeJOBATEIbHOCTU. 3a04HAS 3alUTa
JMHUH dnekTpornepenadn. [IpuHnun neicTeus, napameTpsl
cpabatsiBanus. [IpogonsHas nuddepenumanbHas TOKOBas
3aluTa, IPUHIMI JEHCTBUS, TapaMeTpbl cpabaThIBaHUS.
[TpononsHas nuddepeHnuanbHas TOKOBas 3alUTa THHUH.
Juddepennmansao-daszHas 3ammra tuHud. [lomepeunast
muddepeHranpHas TOKOBas 3aluTa, IPUHIINI JeHCTBUS,
cpabarpiBanus. [lonepeunas nuddepennnanbaas TokoBast
HallpaBJI€Ha 3aluTa NapaJIeIbHbIX JTHHUI.
ABTOMaTHueckoe 1nmoBTopHoe BitoueHue (AlIB).
Hasnauenne AIIB, TpeGoBanusi, npeabsasisieMbie Kk AIIB.
Bo3MoXHOCTH YCKOpEeHUsI IEHCTBUS 3alUThl TP HATUYUU
AIIB. IToBpexxaeHus: 1 HEHOpMaJIbHbIE PEeXXUMbI PaOOThI
tpanchopmatopa. TpeGoBaHus, MpeAbIBIIEMbIC K PEICHHON
3amuTe TpaHcpopmaropa. OCHOBHBIE U Pe3€pPBHBIC 3aIIUTHI
Tpanchopmaropa.

AHHOTanuu pabodux NporpamMm JUCHUIUIMH (MOyJiel) peACcTaBlIeHbl B IPUIoKeHUH b.

4. IPAKTUYECKASA ITIOAI'OTOBKA

Wudopmanus o0 MpakTHUYECKOW TOATOTOBKE B  CTPYKTYpe JONOJHHUTEIbHOM
o0pa30BaTenbHOM NMpOorpaMMsbl MpeCcTaBlieHa B IpuiioxkeHue B.

B pamkax yueOHOro

IUTaHA  JIOTIOJIHUTENIbHOW — 00pa30oBaTEeIbHOM  MPOrpaMMBbl

UCTOJB3YIOTCS TPAJUIMOHHBIE OOpa3oBaTeNbHbIE TEXHOJOTHHM, a TakKXe HWHTEPaKTHBHbIC
TEXHOJIOTUH, ITPEJCTABICHHBIE B TA0M. 5.

Taomuma 5

XapakTepucTHKa 00pa3oBaTeIbHON TEXHOIOTUU

Hanmenosanue

Kpartkas xapakrepucTtuka

PacueTtHoe 3aganue Brinonsenue PaCUYCTHBIX 3aJlaHUi 110 TEMATHUKE COOTBCTCTBYIOILICTO




npeamera

PacuertHo- KypcoBas paboTa 110 npoeKTUPOBaHUIO ITIABHOI CXEMBI AEKTPUUECKUX
rpaduueckas paboTa | COeIUHEHUN dMEKTPOCTAHINH (ITOJICTAHIIUHN ) UCXOIS U3 3aJaHHBIX
YCIIOBUH U PEeKUMOB pabOThI

Pewenue 3anau Pemenue npouabpHBIX 33134 110 TEMAaTHKE COOTBETCTBYIOIIETO
peaMera

Huckyccus Jluckyccus 1o TeMaTuKaM AUCUUIUIMH IPOTPaMMBbl PO eCcCHOHATBHON
IIEPENOATOTOBKU

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

5.1. Tekyuuii KOHTPOJIb

Texkymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XapaKTEPUCTUKAMU KOHTPOJIBbHBIX
3a1aHuil u npeacrasieH B Tabnuue 1 npunoxenus I

5.2. IIpomeskyTOYHASA aTTeCTALMSA

[IpomexxyTouHasi aTTecTalus 1o nporpaMmmMe nMpoBOAUTCS B opMe 3auera, SK3aMeHa WIIH
OTYeTa O CTAKUPOBKE B COOTBETCTBHUM C YYEOHBIM IUIAHOM. XapaKTepUCTHUKa 3aJaHUN
npencrasiena B Tabmuue 2 npunoxenus I

5.3. UtoroBasi arrecrauus
Hrorosas aTrectanus 1o nporpaMmme NpoBOAUTCS B GOPME UmMo2o60t ammecmayuoHHOU
pabomoi. XapakTepucTHKa 3alaHui npeacrasieHa Tabnuue 3 npuioxenus I

5.4. HezaBucHMBbIHi KOHTPOJIb Ka4yecTBa 00yueHH sl
ITopsimox  He3aBUCHMMOM  OLIEHKM KadyecTBa JONOJHUTENBbHOM  00pa3oBaTelbHOM
MIPOrpaMMblI MPEACTABIEH B IPUIIOKEHUU [ .

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

6.1. YueOHO-MeTOAMYeCcKOe U MHPOPMAIIHOHHOE 00ecrieyeHne

a) mutepatypa HTb MOU:

1. ABTromaru3anusi JUCIIETYEPCKOrO YMpamieHus B anekrposnepretuke / Pex. FO. H.
Pynenko, B. A. Cemenos . — M. : U3a-Bo MDU, 2000 . — 648 c. - ISBN 5-7046-0528-1 : 120.00
2. ABToMaru3alus NEKTPOIHEPIeTUYECKUX CUCTEM : YuyeOHoe rmocobue isi By30B IO
CIEUAIBHOCTH "ABTOMaTHYECKOE yIIpaBJcHHE AIIEKTPOIHEPTETUYECKUMU




cucremamu","DnerposHepreruueckue cucreMbl U cetu" / O. I1. Anekcees, u ap. ; Pex. B. IL
Mopo3skus . — M. : Dreproaromuszaar, 1994 . — 448 c. - ISBN 5-283-01105-4 : 6000.00 .;

3. ABTOMaTHKa 3JICKTPOIHEPTETHUECKUX CUCTEM : YdeOHOe mocobue Il BY30B IIO
CHEeNUaIbHOCTH "ABTOMATH3AIMS MPOU3BOJCTBA U pacmpeencHus daekrpodnepruun’ / Pen. B.
JI. Ko3uc, H. 1. OBuapenko . — M. : Dueprousaar, 1981 . —480 c.;

4. becnanoB, B. fI. Dnexrpuyeckue MamuHbBI . y9eOHUK JUISI BY30B IO HAIPaBJICHHUIO
"DOnexktposHepretuka u anekrporexuuka' / B. S. becmamoB, H. ®. Korenenen . — 4-e
m3a.,nepepad. u jgon . — M. : Akamemus, 2013 . — 320 c. — (Beicmiee mpodeccuonambHOe
obpaszoBanue . bakanaspuar) . - ISBN 978-5-7695-8497-8 ;

5. Benuxkos, B. A. IlepexomHble 3JIEKTPOMEXaHUUYECKHE IMPOLECCHl B JIEKTPUUECKUX
CUCTEeMaX : yU4EOHHK /IS QJICKTPOIHEPTETUYECKUX CIieluanbHOCTel By30B / B. A. Benukos . — 2-
€ u31., nepepad. u mon . — M. : Beicmias mikona, 1970 . — 472 c.;

6. Bonbaek, A. U. Dnextpuueckue MaliuHbl. BBeneHne B aiekTpoMexaHuky. MaminHbl
MOCTOSIHHOTO TOKa M TpaHcpopMmaTopsl : Y4eOHUK [UIsi BY30B IO HAIMPABICHUIO
"DIEeKTPOTEXHUKA, HIEKTPOMEXaHUKA U AJICKTpoTexHoorun" u "Dnekrposnepreruka’ / A. U.
Bonbaek, B. B. ITonos . — CII6. : TTutep, 2007 . — 320 c. — (Yuebuuk ains By30B) . - ISBN 5-469-
01380-4 ;

7. Wpenpumk, B. MW. Dnekrpuyeckue CUCTEMBI M CETH : Y4YEOHHK  JUIS
AMEKTPOIHEPTeTUUECKUX crenuanbHoctei / B. Y. Unenpunk . — 2-¢ u3., crep., mepemned. ¢ u3l.
1989 r . — M. : Anesanc, 2009 . — 592 c. - ISBN 978-5-903034-76-5 .;

8. Kosunosa, M. A. KopoTkue 3aMbIKaHUSI B 3JIEKTPOYCTaHOBKAaxX MEPEMEHHOI'O TOKA
HanpspbkeHueM cBbiie 1 kB @ yuebHoe nmocobue no aucuurinHe "ToKu KOPOTKOTO 3aMbIKaHHs"
no HarpasieHuio 13.03.02 "DOnekrposHepreruka u snekTporexauka” / M. A. Kosunosa, Har.
uccnen. yu-t "MOU" (HUY"MBU") . — M. : U3a-Bo MDOU, 2019 . — 144 c. - ISBN 978-5-7046-
2156-0 .
http://elib.mpei.ru/elib/view.php?id=10708;

9. KopoTkue 3amMblKaHMsI U HECUMMETPHUYHBIE PEKUMBI 3JIEKTPOYCTAHOBOK : ydeOHOe
nocobue i1 BY30B IO CHENMAIBHOCTIM "DJieKTpuueckue cTaHuuu', "DnexkTpocHabxeHue"
HanpasiieHus: "Onekrposnepreruka’ / W. I1. Kproukos, B. A. Crapmunos, O. I1. I'yces, M. B.
[Tuparopos . — M. : Usparensckuit jom MOU, 2008 . — 472 c. - ISBN 978-5-383-00257-5 .;

10. Jloktuonos, C. B. Dnexkrposneprernueckue cucreMbl. KOHCIIEKT Jiekuuii : yueOHoe
nocobue Mo Kypcy "DeKTposHepreTudeckue cucTeMbl" 1o mnpoduito "DieKTpuyeckue
cTaHIMM" HampaBiieHus: "OnexkTpolsHepretuka u anekrporexHuka" / C. B. Jloktuonos, C. B.
Mynexenko, Ham. uccnen. yu-t "MOU" . — M. : U3n-8o MOU, 2013 . — 148 c. - ISBN 978-5-
7046-1430-2 .
http://elib.mpei.ru/elib/view.php?id=5704;

11. Meroanueckue yka3zaHus MO KypcOBOMY NpoekTy "PailoHHas anekTpuyeckas CeTb
ANeKTpodHepreTuyeckoit cucreMsl" / A. A. I'maszynoB, Mock. suepr. un-t (MOU), u np. — 1993 .
—39¢,;

12. Metoasl pacyera YCTAHOBUBIIMXCS PEKHUMOB 3JIEKTPUUYECKUX CeTel : yueOHoe
mocobue 1O HampaBlCHUIO "DJIEKTPOIHEPreTHKAa U  JJIEKTPOTEXHUKA" 10  Kypcam
"OnexTposnepreruyeckue cucreMsl" u "JlanbHue snexrponepenaun CBH" / O. B. [luuuna, C. B.
Jloxtnonos, A. H. Illapos, C. B. llynexenko, Har. uccnen. ya-tr "MOU" (HUY"MDBHU") . — M.
: U3n-Bo MDBU, 2019 . — 108 c. - ISBN 978-5-7046-2140-9 .
http://elib.mpei.ru/elib/view.php?id=10710;



13. OBuapenko, H. 1. ABToMaTnka SHEpProcucTeM : y4eOHHUK JIJIsl By30B 10 HAMPABICHHUIO
"Onekrposnepreruka”’ / H. Y. Ouapenko ; Pen. A. ®@. [IpsxoB . — 3-e¢ uza., uctp . — M. :
Uz narensckuit sjom MDOU, 2009 . — 476 c. - ISBN 978-5-383-00354-1 .
http://elib.mpei.ru/elib/view.php?id=5283;

14. OcHOBBI COBPEMEHHOW PHEPTETHKH : B 2 T. : YUEOHHK JUIsI BY30B 10 HAIPaBJICHHUIM
"Tennmosnepreruka”, "DnekTposHepreruka’, "DHepromammHoctpoerue" / O6m. pen. E. B.
AwmerucroB . — 5-e¢ m3a., crep . — M. : Usnarensckuit nom MOU, 2010 . - ISBN 978-5-383-
00501-9 ;

15. IlpaBuna ycTpoicTBa 3JIEKTPOYCTAaHOBOK . — /-€ u3x . — M. : Omera-JI, 2006 . — 268 c.
— (besomacHocTs 1 oxpaHa Tpyza) . - ISBN 5-365-00299-7 .,

16. PacueT KOpPOTKHX 3aMBIKaHUIH U BBIOOP 3JIEKTPOOOOPYAOBaHUS : ydeOHOE mocodue
JUISl BY30B IO CHEHUAIBHOCTAM "DJIEKTPUYECKHE CTAHIUU", "DIEKTPOIHEPTETUYECKUE CUCTEMBI
u ceru", "OnexrpocHabxkenue", "PeneiiHas 3amuTa U aBTOMaTU3aLMsl 3JIEKTPOIHEPreTHUECKUX
cuctem" HanpasneHus "Dnekrposnepreruka’ / U. I1. Kproukos, u ap. — M. : AKAJIEMUSL, 2005
.— 416 c. — (Bricmee nmpodeccronanbHoe o0pazoBanue) . - ISBN 5-7695-1998-3 .;

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

18. denoceeB, A. M. PeneiiHast 3ammra 3JEKTPO3HEpPreTUUYECKUX cucteM: PeneitHas
3amuTa cere : YyeOHOoe mocoOuwe I BY30B IO CIEUUATbHOCTH "ABTOMaTH3alUs
MIPOM3BOJICTBA U pacmpeneneHus anekrposneprun” / A. M. denocee, M. A. denoceeB . — 2-¢
u3a.,nepepad. u gom . — M. : DHeproaromusaar, 1984 . — 520 c.;

19. YepnoOposos, H. B. Peneiinas 3amunra 3HepreTH4eckux cUcTeM : Y4yeOHoe rmocodoue
JUIS SHEPreTUYECKHUX CHEIHAbHOCTEH CpelHUX MpodeccuOHANbHBIX YueOHbIX 3aBeneHuil / H. B.
YeproOpoBos, B. A. CemeHoB . — M. : Dreproaromusaar, 1998 . — 800 c. - ISBN 5-283-01003-7
: 70.00 .;

20. IlIBenos, I'. B. DxoHOMHUYECKHE PEKUMBI IJIEKTPHUUECKUX CETeH : yueOHoe mocodue
0 KypcaM "OJIEKTPUYECKHE CETH AJIEKTPONUTAIOIMUX cUCTEM" M "DJIEKTPOIHEPreTHUUECKUE
cUCTEeMbI M ceTu" mo HampasiieHuto "Onektposnepreruka" / I'. B. IlIBenos, Mock. aHepr. uH-T
(MBU TY) . — M. : U3natennckuii mom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 .;

21. IHynexenko, C. B. AJropur™Mbl aBTOMAaTU3HPOBAaHHBIX pPAaCYETOB CHUCTEM
3JIeKTpOCHaOXKeHHUs : ydeOHoe 1mocodue 1o Kypey "ANropuTMbl aBTOMATU3UPOBAHHBIX PACUETOB
CUCTEM dJIeKTpocHabxkeHus" mo Hanpasienuto "Dnekrposrnepretuka” / C. B. lynbxenko, Harr.
uccnen. yu-t "MOU" . — M. : U3n-Bo MOMU, 2015 . — 124 c. - ISBN 978-5-7046-1677-1 .
http://elib.mpei.ru/elib/view.php?id=7693.

6) muteparypa IbC u B/I;

1. bomorosa B.B. , Porames H.JI. , 3yoOkoBa A.I. - "DkoHOMHKAa »dHEpPreTHKu",
W3narensctBo: "MU3narensckuit njom MOU", Mocksa, 2011 - (320 c.)
http://e.lanbook.com/books/element.php?pll_id=72321;

2. B. A. SmxoB, M. 0. Cubukun, 0. JI. Cubuxusn- "DiaekTpocHaOxkeHue
MPOMBINIUIEHHBIX Tpeanpustuii um ycraHoBok', WM3marensctBo: "lupexkr-Meama", Mocksa,
bepnun, 2014 - (337 c.)
https://biblioclub.ru/index.php?page=book&id=429427;

3. I'epacumoBa B.I'.- "Onekrporexnuueckuii cnpaBounuk: B 4 1. T. 3. IIpoussoxctso,
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B) ucnoiab3zyembie IbC:

He npeodycmompeno

6.2. KagpoBoe o0ecnieueHue



JUia  peanu3zauuy  JONOJHUTEIBHOW 00pa30BaTENIbHOM MpOrpamMmbl IPUBIIEKAOTCS
MPEnoIaBaTeNId U3 YKCJIa MITAaTHBIX Hay4dHO-Tegarorndeckux padotaukoB ®I'bOY BO «HUY
«MBOW» wu numa, npeiactaBuTeNd paboTtojareneil wiam  o0beIMHEHMH paboToaTeNeH.
Nudopmanus o KaapoBoM oOOECHEUEHUU [OMOIHUTEIBbHOM 00pa30BaTeIbHONW MPOrpamMMbl
IIpeACTaBIICHa B IpWIOKeHUU /1.

CBenmeHuss O  pYKOBOAWTEJNE  JOMOJHUTEIBHOW  0Opa3oBaTENbHOM  MPOrPaMMBI
IIpesicTaBlIeHbl B Ipusoxenue E.

6.3. ®DuHaHCcOBOE o0€ecIeUyeHue

[Inam pacxomoB W pacyer OOOCHOBaHHMS CTOMMOCTH IO  JONOJIHUTEIBHOMN
o0pa3oBaTeNbHON MPOrpaMMe MPeICTaBICHBI B puiiokeHue XK.

duHAHCHPOBAHKME MPOrPAMMBI OCYIIECTBIISICTCS 32 CYCT JUYHBIX CPEJICTB CIIyIIATEICH
WIM 3aKa3YMKOB, 10 HAMPABICHHUIO KOTOPHIX MpOBOAMTCS oOydeHue. B kadecTBe 3aka3dmka
MOTYT BBICTyHaTh paboToAaTenu, yHUBEPCUTETHl (B ToM uyucie MOMW), rocymapcTBEeHHBIE
CTPYKTYPBI U TPOYHME YIACTHUKH 00Pa30BaTEIHbHOTO PHIHKA.

6.4. MaTepuajJbHO-TeXHHYECKOE 0o0ecneueHue

MatepuaabHO-TEXHUYECKUE YCIOBHS peaau3allid JOMOJTHUTEIHHOW 00pa3oBaTEIbHOMN
IIporpaMMsl npezcrasieHsl B [Ipunoxenun 3.

Kanenmapusiii rpadux yuyebHOro mporecca paspadbarbiBaeTcsi ¢ y4eToM TpeOOBaHUHU K
KauecTBy OCBOCHHS M 10 3ampocam oOyduarommxcsi ([Ipunoxenue W). Pacnmcanue 3ansaTuii
paspabaTbiBaeTCs Ha KXY peallu3yeMyI0 porpamMmmy.
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Ne /it Conepxanue n3MeHeHUs (aKTyaIn3alum) Jlata yTBepKaAeHUs] U3MEHEHUHN
1 [IporpaMMa akTyaJn3upoBaHa U yTBEpkKAEHA 16.01.2023

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CeegeHva o snagensue L3N M3K HH

Bnageneyu Kosanes [.W.
WaenTudmKaTop R09bc37b9-KovalevDml-bf54cea? KOBaﬂeB

PykoBogurens
o0Opa3oBaTenbHON
IPOrpaMMbl




