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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 npoduIst "INEeKTPOIHEPTETUUECKHIE CHUCTEMBI u ceru".
[Iporpamma siBisieTCSl MPEEMCTBEHHON K OCHOBHOHM 00pa30BaTeNbHOM MpPOrpaMMe BBICIIETO
oOpazoBanus HanpasieHus ToAroToBKH 13.03.02 «D1eKTpoIHEPreTHKA U AIEKTPOTEXHUKAY).

IIporpamma cocraBjieHa B COOTBETCTBHH:

- ¢ @enepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM  CTAaHAAPTOM  BBICIIETO
oOpa3oBaHus MO HarpasjieHuo noAroToBku 13.03.02 DiekTpo’HEpreTHka M AIEKTPOTEXHUKA,
YTBEPKICHHBIM Mprka3zoM MunoopHayku ot 28.02.2018 r. Ne 14422.03.2018 r. Ne 50467.

- ¢ IIpodeccuonansupim cranmaptom 20.032  «PaboTHUK 1O OOCITYKHBAHUIO
000pYyIOBaHUSI TOJCTAHLIUN JIIEKTPHUECKUX CETeH», YTBEP)KACHHBIM TNpUKa3oM MHUHTpynaa
31.08.2021 r. Ne 611H, 3apeructpupoBanHbiM B Muntwocte Poccun 04.10.2021 r. Ne 65260,
ypOBeHb KBau(puKauu 6.

- ¢ IlpodeccuonanpubiM  crangaptom  20.041  «PaboTHMK TI0O  ONEPAaTHBHO-
TEXHOJIOTUYECKOMY YIPABJICHUIO B JJIEKTPUYECKUX CETSAX», YTBEPKICHHBIM IPUKA30M
Muntpyna 14.05.2019 r. Ne 327H, 3apeructpupoBanabiM B Muntocte Poccun 16.07.2019 r. Ne
55292, ypoBeHb kBanudukauuu 6.

- ¢ [Ipodeccuonansupim crannaptoM 20.012 «PaboTHUK MO OpraHU3alluu SKCILTyaTaIluu
ANEKTPOTEXHUYECKOTO 0O0OPYJOBAHUSI TEIJIOBOM 3JIEKTPOCTAHLMU», YTBEPHKACHHBIM IPUKA30M
Muntpyna 06.07.2015 r. Ne 428n, 3apeructpupoBanasiM B Muntocte Poccun 29.07.2015 r. Ne
38254, ypoBeHb kBanudukanuu 6.

®opma peanusanum: odyderre B MOU.
®opma 00yyeHUsI320IHAS.

Pexum 3aHAaTHI:

Pacnivcanue 3aHATHI 1O JONOJHUTENBHOM 00pa30BaTENbHOW MPOTrpaMMe MOXKET
YCTaHABJIMBATHCS B 3aBUCUMOCTH OT Habopa B rpymmbl. KOHKpETHBIE TaThl TPOBEICHUS 3aHATHIA
yKa3bIBAIOTCS B JOTOBOPE HA OKa3aHHE 00pa30BaTeNbHbIX yCIyr. JlaHHbIE paciCcaHus XpaHATCS
B DJIEKTPOHHOH CHCTEME ydeTa XO0Jla pealii3alliél MpOorpaMMbl Npu ee Hanmuuuu. [Ipu mro0om
rpaduke 3aHATUH yyeOHas Harpy3ka ycraHaBiuBaeTcs He Oosiee 40 yacoB B HeNeNi0, BKIIOYAs
BCE BUJIbl ayIUTOPHON U BHEAYIUTOPHOM (CaMOCTOSATENIbHOMN) yueOHOM paboThl CirymiaTess.

TpeOoBaHusi K YPOBHI0O NOATOTOBKM CJyHIaTe/isi, HeOOXOAMMbIe Jsi OCBOEHHS
NPOrpaMMbUINIIA, KEJAIOIMe OCBOMUTH JONOJIHUTENBbHYIO 00pa3oBaTeNbHYIO IPOrpaMmy,
JOJKHBI UMETh WJIM NOJTy4yaTh BBICILIEE WM cpeaHee npodeccruoHanbHoe oOpazoBanue. Hamnuue
yKa3aHHOTO 00pa30BaHUS JOJDKHO TOATBEPXKIATbCA JIOKYMEHTOM TOCYIapCTBEHHOI'O WIIH
YCTaHOBJIEHHOTO 00pa3na, WK akaJIeMHIYECKOH CIIPaBKOH O IPOXO0XKICHUN 00yUYeHNS.

BeigaBaemblil JOKYMEHT: IIPH YCIIEIIHOM ITPOXO0XKICHUH MPOrPaMMBbI U CJade UTOTOBOM
aTTecTalldd BBIJAETCS JUIUIOM O TPOo(EeCcCHOHANBHOW MEPENoArOTOBKE YCTaHOBJICHHOTO
oOpasra.



Cpok eiiCTBUS UTOTOBBIX IOKYMEHTOB

Cpok neiicTBUS UTOTOBBIX JOKYMEHTOB PErJIaMEHTHUPYETCSl Ha OCHOBE MpaBU IO paboTe
C TepCcoHAIOM B cdepe ACSATeNbHOCTH JAaHHOH NpOTrpaMMBbl, YCTaHABJIMBAETCS Ha OCHOBE
COZIepKaHUs IIPOTPaAMMbI U COCTaBJIsAET (B rojax): 6ecCpouHo.



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:
OMpEeNeATh KPYr 3a/1ay B | - KpPYyr 3aJad B paMKax IIOCTaBJICHHOW 1€l U BBIOOP
paMKax MOCTaBJICHHOMN ONTUMAJIBHOTO CIOCO0A WX PEIICHUsI, HCXOAS U3 JICHCTBYIOIINUX
I[eJTH U BEIOUPAThH MIPABOBBIX HOPM, HMEIOIIIUXCS PECYPCOB U OTpaHHueHUi B chepe

ONITUMAJILHBIE CTIOCOOBI X | AJICKTPOIHEPTETUKH U IJICKTPOTECXHUKH.
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(pOpMaIlUK, OCHOBBI MPUMEHEHUS CHCTEMHOTO MOAXO0Ja s
CUHTE3 HH(POpMAITUH, peIIeHUsT MMOCTABJICHHBIX 3a/ad B cepe dIEKTPOIHEPTETHKU U
MIPUMEHSITh CUCTEMHBIN AIIEKTPOTEXHUKH.

TTOJIXOJT JJTST PEIICHUS

IMOCTaBJIEHHBIX 3a7a4 YMeTh:

- BBINOJHATH TIOMCK  HEoOXomuMoil  mHpopmamuu, e
KPUTUYECKHH aHaiu3, o0000IIaTh pe3ylbTaThl aHajau3a Juls
pelleHnsl MOCTaBICHHOM 3a/lauk B cpepe AIEeKTPOIHEPreTUKH U
AIIEKTPOTEXHUKH.

Bmaners:

- HaBBIKaMM MCIIOJIb30BaHUsl CHCTEMHOIO MOAXO0JA Ul PELIEHUS
MOCTAaBJIEHHBIX 3a7ad B  cdepe DIEKTPOIHEPTeTUKU U
AIIEKTPOTEXHUKH.

B pe3ynbTare 0ocBOEHMS IPOrpaMMBbl CIIyIIATeNb JOKEH ObITh CIOCOOEH peatn30BbIBATh
TPYI0Bble GYHKIIUU B COOTBETCTBUHU € IPO(HECCHOHATIBLHBIM CTaHAapTOM (Tal. 2).
6.

Tabmumna 2
[TpakTHKO-OpHEHTHPOBAHHBIE TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHUS IPOTPAMMBI

TpynoBbie QyHKIIUU TpeboBaHus K pe3yabTaTaMm \




20.032 «PaboTHUK 110 0OCITY>KUBAHUIO 00OPYIOBAHS MOACTAHIIUN DICKTPUICCKUX CETEI»

I1K-828/G/01.5/1
CIOCOOEH OCYIIECTBISATh
MOHHUTOPHUHT
TEXHUYECKOTO COCTOSTHUS
o0opyoBaHUs
MOJCTaHLIN I
AJIEKTPHUYECKUX CeTeH

TpynoBbie 1eUCTBUA:

- IlpoBeneHne BBIOOPOUYHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
OCMOTpPOB O00OpY/IOBaHMS TOJCTAHIMKN JIICKTPHUECKUX CETEH,
OLICHKAa KadecTBa pabOT 1Mo OOCITYy)XMBaHUIO 000OpPYIOBaHHA
MOJCTAHIINI JIEKTPUUECKUX CETEH.

YMeHnus:

- CaMOCTOSATeNbHO TOJICP)KMBATh W MOBBIIIATH YPOBEHBb
po¢eCCHOHAIBHON KBATM(UKAIIHH;

- AHamu3upoBaTh M TPOTHO3HPOBATH CHUTYAIIMIO COCTOSHUS
000pyI0BaHUs OJICTAHINI SJIEKTPUUECKUX CETEH.

3HaHUs:

- Hopmel wu TpeboBaHUs, CTaHAAPTHI 10 HUCHBITAHUSAM
o0opynoBaHus MOACTaHIUI AIEKTPUUECKUX cerel,
IIyCKOHAJIAJIKE;

- XapakTepHble TPU3HAKU TOBPEXKIECHUN OOCITYyKHUBAEMOTO
000py1I0BaHUS MMOJCTAHIIUN AIEKTPUIECKUX CETEH;

- OCHOBBI ANEKTPOTEXHUKH.

20.012 «PabOTHHK MO OpraHU3aIMK YKCIUTyaTaI[H AIEKTPOTEXHUIECKOTO 000PYI0BaHHS

TEIIOBOM QJICKTPOCTAHIIUN

I1K-495/A/02.5/1
CIIOCOOEH BBITIOJIHSATD
pocTeie padoT 1o
TUTAHUPOBAHHIO
IKCILTyaTaIUH
ANEKTPOTEXHUIECKOTO
o0opyoBaHUs

Tpynoseie nelcTBUS:

- Cocrasnenune rpaduka 00Xx0/10B u OCMOTPOB
JIIEKTPOTEXHUYECKOTO o0opynoBaHus, MEXaHNU3MOB 51
YCTPOMCTB,  HAaxOAAIIMXCA B  BEACHUM  IOAPA3JAECICHUS,
ONEPATUBHBIM IIEPCOHAIOM;

- TlogroroBka mepeyHss pabOT MO TEKYyWIEH AKCIUTyaTalud M
IUJaHA  HUX  BBINOJHEHUS  IEPCOHAJIOM  COBMECTHO €
PYKOBOJMTEIIEM, OTBEYAIOLIUM 3a JKCILTyaTalUIo
IIEKTPOTEXHUYECKOT0 000PyI0BaHHUS.

YMenus:

- CoCTaBJIATh OTYETHBIE IOKYMEHTHI;

- Omnpenenate cocTaB U MOCIEAOBATEIBLHOCTh HEOOXOIMMBIX
JIecTBUH MPU BBINOJIHEHUH paboT;

- AHanu3upoBath MH(pOpPMaINIO, GOPMUPOBATH MPEICTABICHUE
0 CUTYallUH.

3HaHUS:

- TpeOoBaHuss  oxXxpaHbl  Tpyda TMpH  OIKCIUTyaTalluu
AIIEKTPOYCTAHOBOK (JIJIs COCTABJICHHS MEpeyHs pabOT B MOPSIKE
TEKYIIeH YKCILTyaTaIim);

- [IpaBuiia sKcCIUTyaTauu JIEKTPOTEXHUIECKOTO 000PYI0BAHUS.

20.041 «PabOTHHK MO ONEPATHBHO-TEXHOJIOTMYECKOMY YIIPABJICHHUIO B SJIEKTPUUECKUX CETIX)»




I1K-1278/C/01.5/1 TpynoBbie neicTBUS:

CIOCOOEH OCYIECTBIIATh - IIpoBenenue BHU3yaJlbHOTO OCMOTpa Ha OTCYTCTBHE Ae()EKTOB
BBIITOJIHEHUE 00CITyKUBAaEMOU 3JIEKTPOYCTAaHOBKU;

HOJIrOTOBUTEJIBHBIX - IlpoBepka OTCYTCTBUS B 3JEKTPOYCTAaHOBKAX ITOCTOPOHHHX
MepOHpHHTHﬁ, Jian, MCXaHUM3MOB, ITOCTOPOHHUX MPCIAMETOB IICPCH Ha4YaJIoOM
IPEIIECTBYOLINX OIEPATUBHBIX MEPEKIIOUCHUH;

OlepaTUBHBIM - O3HakOMJIEHME C COCTOSSHUEM  AJIEKTPUYECKOW  CETH,
NEPEKIII0YEHUAM U3MEHEHUSMU B CXEMax  DJJEKTPUYECKHX  COEAMHEHUIt

00CITy’)KMBaeMOT0 0O0OBEKTA.

Ymenus:
- UuraTh rpaduueckue cXeMbl MIEKTPUICCKUX COSTUHEHU;
- PabGortate Cc omepaTMBHOW W TEXHUYECKOW JOKYMEHTAIIUEH,

He00X0IUMOMI TUTS 3¢ pexTUBHOTO BBIIIOJTHEHUSA
po(hecCHOHANIBHBIX 3aJ1au.

3HaHus:

- [IpaBuina TEXHUYECKON 3KCIUTYyaTalluH JICKTPUYECKUX CTAaHLIUN
U CETeH;

- MHCTpYKIMSA 1O OKAa3aHUIO IEPBOM IOMOIIMU IPU HECUACTHBIX
Ciy4asx Ha IIPOU3BOJCTBE.

2.2. XapakTepucTHKa HOBOr0 BHJIa NPOo(eCcCHOHAJIbHON AesiTeJJbHOCTH, HOBOM
KBAJIM(pUKALHUU

B pesynbrare  OCBOEHHMS ~ JONOJHMUTENBHOM  00pa3oBaTeiabHONH  IPOrpaMMBI
«Onexmposnepeemuyeckue cucmemvl U cemu» CIylIaTeNlb JOJDKEH OBITh T'OTOB K oOnacTu
npo¢eccCHOHATLHOMN 1eATEIbHOCTH, 0OBEKTaM U 331a4aM.

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

- 40 CkBO3HBIE BH/]IbI TPOPECCUOHATBHON JESATENILHOCTH B IPOMBILIIEHHOCTH (B cepax:
IIPOM3BOJICTBA  BOJIOKOHHO-ONTHYECKUX  KOOE€Jel; TMPOEKTHPOBAaHUS U  HKCIUIyaTal[lH
ANEKTPOIHEPIETUYECKUX CHCTEM, AIIEKTPOIHEPTETUYECKUX KOMILIEKCOB, CUCTEM
3JIEKTPOCHAOKEHHU S, aBTOMATHU3ALIMU U MEXaHU3AI[H [TPOU3BOJICTBA).

- 24 AToMHasi IPOMBILUIEHHOCTH (B chepax: MPOEKTUPOBAHUS U SKCILTyaTalluu O0BEKTOB
JIEKTPOIHEPIeTUKU; TEXHUYECKOTO OOCIYKUBAaHUSI M PEMOHTA 3JIEKTPOMEXAHUYECKOTO
o0opyI0BaHU).

- 20 DnexTposHepreTuka (B chepe 3IeKTPOIHEPTETUKU U ITEKTPOTEXHUKH ).

- 16 CTpouTEnbCTBO U KUIHMIIHO-KOMMYHAJIbHOE X03HUCTBO (B chepe MPOeKTUPOBAHUS U
HKCIUTyaTallul 0OBEKTOB ANEKTPOIHEPTETUKH ).

- DJIEKTPOIHEPTeTUKA U DJIEKTPOTEXHHKA.

- DJIEKTPOIHEPTETUYECKUE CUCTEMBI U CETH.

O6vexmamu ipoPpecCUOHANTBHON NeATeTHLHOCTH SBISIFOTCS:

- OJICKTPUYCCKUEC CTAHIWHN U ITIOACTAHIIUU.

- DJIEKTPOIHEPTeTHUECKHUE CUCTEMBI U CETH.

- CHCTCEMBI BJ'IeKTpOCHa6)KeHI/I$[ ropoJ0B, MPOMBIINIJICHHBIX Hpe)IHpHHTHﬁ, CCJIBCKOT'O
X03S5IICTBa, TPAHCTIOPTHBIX CUCTEM M UX OOBEKTOB.



- YCTAHOBKHU BBICOKOTO HAIPSDKEHUS PA3IMYHOIO HA3HAYEHMS, JIEKTPOM3O0JIALMOHHBIC
MaTepHasbl, KOHCTPYKLUHU U CPEACTBA UX TUArHOCTHKHU.

- peneliHas 3aluTa U aBTOMaTH3a1Us 3JIEKTPOIHEPTreTUUECKUX CUCTEM.

- HHEPreTUYECKUEe YCTAHOBKH, JIEKTPOCTAHIIMM U KOMILUIEKChl Ha 6a3e BO30OHOBIISEMbIX
HCTOYHUKOB YHEPIHUH.

- JJIEKTPUYECKUE MAUIMHBI, TPaHC(OPMATOPHI, IIEKTPOMEXAHUYECKUE KOMILJIEKCHl U
CHCTEMBI, BKJIKOYasl UX YIIPaBICHUE U PETYIUPOBAHUE.

- DJIEKTPUYECKHE W DJIEKTPOHHBIC  anmaparbl, KOMIUIEKCBI WM CHCTEMBI
NEKTPOMEXAHUYECKUX U JIEKTPOHHBIX aIlllapaToB, aBTOMAaTHYECKHE YCTPOWCTBA U CUCTEMBI
YIIPABICHUS IOTOKAMU SHEPTHUH.

- DJIEKTPUYECKAsT U30JIALUS AIEKTPOIHEPTETUYECKUX U 3JIEKTPOTEXHUUECKUX YCTPOICTB,
Ka0elpHble M3IEIUs U IPOBOJA, IEKTPHUUECKUE KOHJEHCATOpbl, MaTepuanbl U CUCTEMBI
AIIEKTPUYECKON M30JISIINN IEKTPHUECKUX MAlIMH, TPaHC(HOPMATOPOB, KaOEeH, IJIeKTPUIECKUX
KOHJICHCATOPOB.

- BJIEKTPUYECKUI IPUBOJ] U aBTOMATHKA MEXAHU3MOB U TEXHOJOTUYECKUX KOMILIEKCOB.

- JJIEKTPUUYECKOE XO3ANUCTBO U CETH NPEANPUATUIN, OPraHU3aLUN U YUPEKICHUN.

- AIIEKTPOOOOPYI0OBaHNE HIU3KOTO U BBICOKOTO HANPSHKEHUSI.

- IOTCHIMAJIBHO OMNACHBIE TEXHOJOTUYECKHE MTPOLECCHl U IIPOU3BOJCTBA IEKTPUUECKON
SHEpPTrUHu.

- METO/IbI U CPE/ICTBA 3alUThl YEIOBEKa, IPOMBIIIICHHBIX OOBEKTOB U Cpeibl OOUTaHMS
OT aHTPOIOTEHHOTO BO3JICHCTBUS 3JIEKTPUUECKUX U MATHUTHBIX MOJEH.

BEIMyCKHUK MpOrpamMMbl JIOJDKEH YMETh pemaTh npodecCHOHANbHbBIE 3adauu 10 BUIAM
npodIesTeNbHOCTH:
ODxenmyamayuonuHwliL:
- DKCIITyaTanus BbICOKOBOJIBTHOTO 3JEKTPOOOOPYI0BAHUS IIEKTPUUECKUX CETEH.
Konempyxkmopcxuii:
- [IpoexTupoBaHMe IEKTPUUECKUX CETEH U ANEKTPOTEXHUUYECKOTO 000PY10BaHMS.
B pesynpraTe OCBOEHUS OMOJHUTENBLHOM OOpa30BAaTEIbHOW MpPOTrpaMMbl CIyIIATENlb
JOJDKEH  00JlafaTh  CHOCOOHOCTSIMM K BBIIIOJIHEHMIO HOBOIO BHAA JIeSITEIbHOCTH
COOTBETCTBYIOIIETO MPUCBAEMON KBAJIUPUKAIUMN .

3. CTPYKTYPA M COJAEPKAHUE TPOTPAMMBI (PABOYHE ITPOT PAMMEI
TUCHUILIMH (MOAYJIE)

3.1. TpynoeMKoCTb IPOrpaMMBbl

TpynoeMKOCTs IporpamMmbl BKJIXOYasi BCE BHJABl ayJIUTOPHOW W BHEAYAUTOPHOMN
(camocTosITeNbHOI) pabOTHI COCTABIISET:

- 20,1 3a4eTHBIX €IMHHII,

722 axk. 4.

CtpykTypa mnporpaMMbl C YyKa3aHHE€M HAUMEHOBAaHUS IUCHUIUIMH (MOAyleWl) U HX
TPYIOEMKOCTH Tpe/ICTaBlIeHa B Tab. 3.

VYueOHBIM TUTAaH JIOTIOJIHUTEIBHOW O00pa30BaTEIbHOW MPOTPpaMMBl TPEACTABICH B
MIPUIOKEHNE A., ABIIAIOIUNCSA HEOTHEMIIEMOM YaCThIO IPOIPAMMBI.

Ta0mnuma 3



CtpykTypa nmporpaMmMsl ¥ OpPMBI aTTeCTAIIUN

Ne HaumenoBanue KonrakTHas pabora, aK. 9 dopma aTTecTarnu
JIMCIUILIAH . =
(Momyneit) < L
= < E E )E =
. . g =2 =
S g 5 5 = 5 g E =
o & s Na) 5] w © 28 Q
T oW o e g EEo &E ¢
5oz = | & =R 5S~E2g =3x8
== = 5 < o = ¥ S 3 &
£ 8| = < o ) S EEHEHSE R w
S ol O 2| =] B S5l g2csS658¢2¢s
gz X 5 S| A~ S22 1 2 £S5 E
=N s 2| g3 2582l E®2c33¢E 3
38 o S| 2| 2B | g209] SERESE
2, 9 2 =) o o | »= > 5 & R4 8 = 0
=| §5| Z| 3| | &|E~S| B S| S25525 ¢
ol o| Sl 55| 2| | S| B E8| 2852525223
3| 8| 8| 5| ¢| 5| &| S| 55| 855|gEE8¢2¢E¢
2l 2| 5| 3 B| | 2| O|O| &2 EQoc| =23 AEF 5 =
1 2 3141|565 6 7189 |11 12 13 14
1 TeopeTnueckue 4
OCHOBEI 4 6|4 2 |38 DK3aMeH
IIEKTPOTEXHUKH
1.1. | Teoperuueckue 4 Pemren
OCHOBBI 4 6| 4 2 |38 e
ANEKTPOTEXHUKH 3amaq
2 DNeKTpOMEXaHHKa 4
P 4 6| 4 2 | 38 DK3aMeH
2.1. | DnekTpoMexaHUKa 4 Pemen
6| 4 2 |38 e
4 3a1a4
3 OcHOBBI
2 3auer ¢
9IeKTPO6E30MacHOCT 41 2 2 |18 9
2 OIIEHKOI
"
3.1. | OcHoBBHI 2
3IIeKTPO6E30MacHoCT 5 41 2 2 |18
"
4 [IpousBocTBO 2 4l o 5 3auer ¢
JJIEKTPOIHEPTUN 6 OIIEHKOH
4.1. | IlpousBoacTBO 2 4l 5 | »
INEKTPOIHEPTUH 6
5 Ilepenaya u
pen 3
pacnpeneneHue 6 6| 4 2130 DK3aMeH
JJIEKTPOIHEPTUH
5.1. | [lepenaua u 3 Pemen
pacnpeneneHue 6 6| 4 2130 e
3JIEKTPOIHEPTUHU 3aja4
6 Pacuersl TOKOB 3
KOPOTKHUX 5 6| 4 2 |26 DK3aMeH
3aMbIKaHU N
6.1. | Pacuers TOKOB 3 Pemen
KOPOTKHX 5 6| 4 2 |26 e
3aMbIKaHU N 3a1a4
7 [lepexonnbie
3 3auer ¢
3IIEKTPOMEXaHHIECK 41 2 2 |26 9
0 OLIEHKO}
He MPOLECCHI
7.1. | Ilepexonusie 3
DIEKTPOMEXAHITIECK | 4 | 2 2|26
He TPOIECCHI




OnexTpuuecKas
YacTh CTAHIIUHA U
HOJCTAaHIINH

DK3aMeH

8.1.

OnexTpuyuecKas
YacTh CTAHIIUHA U
MHOJCTaHIMI

Pemen
e
3a1a4

DKOHOMUKA B
JHEPIreTUKE

3aueT ¢
OLICHKOM

9.1.

DKOHOMMKA B
SHEpreTHKe

Pemen
ne
3ama4

10

DneKTpo3HepreTuye
CKHE CHCTEMBI U
ceTn

DK3aMeH

10.1

DneKTpo3HepreTuye
CKHEC CUCTCMBI U
ceTu

o b~ o M~ OAON (OO NS N B

11

Peneiinas 3amura u
aBTOMATH3ALIH
AIEKTPOIHEPTETHYEC
KHX CHCTEM

N W

26

DK3aMeH

111

Peneiinas 3amura u
aBTOMAaTH3aIUs
AIEKTPOIHEPTETHYEC
KHX CHCTEM

N W

26

Pemen
ne
3a1a4

12

Bo3snymuinsle u
KaOeNbHbIE JIMHUH

16

3aueT ¢
OLICHKOM

12.1

Bo3nymneie u
KaOeabHbIE JTUHUT

16

13

W3omamnus u
TIepeHANPSIKESHHSI

Bauer ¢
OLICHKOM

13.1

W3omamnus u
TIepeHaNPsHKCHUS

O N [CONMNDNINDN

Pemen
ne
3ama4

14

Cucremsl
3JIEKTPOCHAOKEHHS
TOpOJIOB U
MIPOMBIIIIIIEHHBIX
HIpEANPUATHI

o b

DK3aMeH

141

CucteMsl
3JIEKTPOCHAOKEHHS
TOPOJIOB U
MIPOMBITIICHHBIX
IpeaIpUsTHHA

o b

15

ABTOMaTHKa
3JIEKTPOIHEPreTUYEC
KHX CUCTEM

18

Dk3ameH

15.1

ABTOMAaTHKa
AJIEKTPOIHEPTETHYEC
KHAX CUCTEM

BN BN

18

16

Ynpasnenue
KaueCcTBOM
AIEKTPOIHEPTUHI

3auer ¢
OLIEHKOH

16.1

Ynpasnenue
KaueCcTBOM

O N ON




JIIEKTPOIHEPIHU

17

JlmarHoctuka
BBICOKOBOJIBTHOTO
obopynoBaHus

6 4 2 18 3auer ¢

OLIEHKOH

17.1

JlmarHoctuka
BBICOKOBOJIBTHOTO
000pyIoBaHUS

AN AN

18

ACHY n
yIIpaBJI€HHE 3auer ¢
pEeKHUMaMH pabOTHI 4 6|4 2|18 OIICHKOI
ceTen

N

18.1

ACHY n

ynpaBJyieHHe 6| 4 2| 18
pEeKHUMaMH pabOTHI 4

ceTel

N

19

ABTOMaTHU3MPOBaHH
BIE
HHPOPMALHOHHO-
N3MEpHUTENbHBIE 6| 2 ) 2| 18 3auer ¢
CHUCTEMBI 4 OILICHKOM
KOMMEpPYECKOTO
ydera
AJIEKTPOIHEPTUH

N

19.1

ABTOMaTH3UPOBAHH
ble
nHpopMannoHHO-
HU3MEpUTENbHBIE

CHUCTEMBI 4 612 2 2118
KOMMEpPYECKOTO
ydera
JIEKTPOIHEPTUH

Pemen
ne
3a71a4

N

20

[HoTepu n
SHEeprocoOepexeHue

6 4 2 16 Bauer ¢

OLICHKOM

20.1

ITotepu n
sHeprocoepexeHne

21

Hrorosas

10 HroroBas
aTTeCcTalus

41 2 2 aTTeCTAIMOHHAS
pabora

HTOIO:
1

SRS

NN NN EFEPEERPINDNDNDND

3.2. Copepxanue nporpamMmmsl (padboume nNporpaMmMsl JMCHUILIMH (MO1yJ1ei)
Coneprxanne TUCIUILIAH (MOIYJIeH) IpeACTaBiIeHO B Ta0. 4.
Tabnuma 4
CopepxaHue TUCIUIUINH (MOZYJIeil)

Haumenosanue
JTUCITUTIINH (MOJTyJICH ) ConeprkaHue TUCIHUIUIAH (MOTYJIEH)

TeopeTquCKHe OCHOBBI 2JICKTPOTEXHUKHA

Teopernueckre OCHOBBI ‘ HauanpHabie cBenenus 00 3y1eKTpoMarHuTHOM mosie. Ootmme
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JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

OJICKTPOTEXHUKHU

MOJIOKEHUS FMEKTPOHHON TEOPUH. DIIEKTPOMArHUTHOE I0JI€.
Onekrpuueckue sBaeHus. OCHOBHBIE XapaKTEPUCTUKU
AIEKTPUYECKOT0 NoJiA. MarHuTHeIe siBieHus. OCHOBHBIE
XapaKTEPUCTUKU MarHUTHOTO MOJIA. DJIEKTPOMarHuTHas
MHAYKIUA. OCHOBHbBIE IOHATHUS TEOPUH IJIEKTPUUECKUX U
MarHUTHBIX Leneil. DIIeKTpUUYECKOe CONIPOTHUBIICHUE.
JInHelHble ENU MOCTOSHHOIO TOKA. DIEMEHTEI LIeNIEn
MOCTOSIHHOT'O TOKa. MeTO/Ibl pacuera Henen MoCTOSHHOTO
TOKa. DKBUBAJICHTHBIE TPEOOpPa30BaHUs B LEMIX
MOCTOSTHHOTO ToKa. O000meHHbIIH 3akoH OMa. "dopmyna
pa3bpoca". Teopema kommneHcaiuu. 3akoHsl Kupxroda.
Meron KOHTYPHBIX TOKOB. METOT y3710BBIX IOTEHIUAJIOB.
[IpuHUMIT HATOKEHUS U METOJ HAJIOKEHUS. Y paBHEHUE
OaslaHca aKTUBHBIX MOITHOCTEH. MeTo/1 SKBUBAJIECHTHOT'O
reHeparopa. [lepenaya sHepruu oT aKTUBHOT'O
JIBYXITOJIFOCHHUKA K TTaCCHBHOMY. Pacder omHO(pa3HBIX 1enei
CHUHYCOMJIAJIbHOTO TOKa. OCHOBHBIE 3JIEMEHTHI, IOHATHUS U
yYpaBHEHUS LIENIEH CUHYCOMJAIBbHOIO TOKa. KOMIUIEKCHBIN
METOJ1 pacyeTa, BEKTOpHbIE JuarpaMMbl. KoMIiiekcHast
MOIITHOCTh. Y paBHEHHUE OanaHca MOITHOCTeH. Pe3oHanc B
anekTpuueckoil nenu. Komnencanus peakTuBHOU
MotHocTH. Pacuer s dexTuBHOCTH Hcnionb3oBaHus KVY.
Pacyer neneit ¢ HHIYKTUBHO-CBA3aHHBIMU JJIEMEHTAMH.
Jluneitnsit Tpanchopmarop. Tpexdasusie nenu
nepeMeHHoro Toka. Pacuer TpexdasHbIx 1ieneit npu
coeMHEeHUH (a3 Harpy3Kku "3Be3qa" Uisl YeThIPEXITPOBOIHON
cucteMsl. PacueT Tpex¢asHbIX Lemnei npu coeTuHeHnu ¢a3
Harpy3ku "3Be3a" s TPEXITPOBOTHON CUCTEMBI.
M3mepeHnue MOIHOCTH Tpex(a3HoM 1enu

DnekTpoMexaHuKa

DneKkTpoMexaHuKa

OnekTpuueckue MaluHbl. TpancgopmaTopsl. Pexumbl
paboThI AMEKTPUUECKUX Ma-IIUH (ABUraTelb, TOPMO3,
reHepaTop); npeoOpa3zoBaHUe SHEPTUU B ITUX peXKUMaX.
KoHcTpykiust 1 mpUHIMT 1eHCTBUS TpaHchopMaTopa.
PaboTa TpancdopmaTopa nmpu Xoa0CTOM X0J1€ U TTO/T
Harpy3ko# (koapuieHT Tpancopmarii, OCHOBHbIE
ypaBHeHHUs). OCHOBHBIE YPaBHEHHSI M CXE€-MbI 3aMEIICHUS
Tpancpopmaropa. HomuHansHOE HanpspkeHue KOPOTKOTo
3aMbIKaHus, €ro BeI-00p. ONBITHOE OIpeieTeHe
[IapaMeTPOB CXEMBI 3aMELEHUS 110 PE3YyIbTaTaM OIBITOB
XOJIOCTOTO X0/1a U KOPOTKOTO 3aMbIKaHUs. MI3MeHeHne
HanpsDKeHUs TpaHcPopMaTopa MpH U3MEHEHHH €ro
Harpy3ku. CriocoObl U CXeMbl PEryIHpPOBaHUS HAPSKEHHS
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JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

TpancpopmaTtopa. CxeMbl U IPYMIbl COETUHEHUS OOMOTOK.
[TapannensHas pabora. Hecummerpudnasi Harpyska.
AstotpanchopmaTop. Pabora TpanchopmaTtopa B
HECUMMETPUYHBIX U NIEPEXOIHBIX Ipoueccax. ACUHXPOHHBIE
MamuHbl. KOHCTpyKIMS ¥ IPUHLINI 1EHCTBUS
acunxponHoro nasura-teins (AJl). Pacnpenenénusie u
COCpeIOTOUYEHHBIE OOMOTKHU. Y CIIOBUS OTYUYECHUS
KPYTOBOT'O Bpa-IArOIIErocs moJs B Tpex@a3Hbix 00MOTKAX.
Psin cuaxpoHHBIX ckopocTelt. [IpuBeneHune padodero
Ipolecca aCHHXpOHHOU MaiuHbl (AM) k pabouemy
nporueccy Tpanchopmaropa. OCHOBHBIE ypaBHEHUS U CXEMBI
3amenieHus npuseneHHo AM. ITapameTpsl cxemsl
3amerneHust AM, ux GU3NIECKUN CMBICIT.
DNEeKTPOMarHUTHBIE MOMEHT U MEXaHUYECKHE
xapaktepuctuku AJl. OcoOble TOUKH XapaKTePUCTHKH.
VYcnoBus ycroriunBoi padbotel AJl. TpeGoBanus K MyCKOBBIM
cBOiicTBaM U crocoObl mycka AJl. YiyudleHue mycKoBbIX
cBoiictB A/l. CriocoObl peryaupoBaHus CKOPOCTH.
CuHxpoHHbIe MalIMHbI. KOHCTPYKLIMS ¥ IPUHLIKI JE€HCTBUS
CHHXPOHHOM MalIMHbI. MarHUTHOE MOJIE CHHXPOHHOTO
rerepatopa (CI') mpu Harpyske. Peakius sikopst. OcHOBHBIE
YpaBHEHHUS U BEKTOPHbIE IHAarpaMMbl CHHXPOHHOW MaIlIMHbI
(CM). ITapametpsl CI' B yCTaHOBHUBIIIEMCS PEXKHME.
OcHoBHbIE XapaKTepUCTUKH aBTOHOMHOTO CI'.
[TapannensHas padota CI" ¢ ceTbto, ciocoObl U YCIOBUS
CUHXPOHM3AIMH. Y PaBHEHUSI 3JIEKTPOMArHUTHON MOIIIHOCTH
Y MOMEHTA. YTIIOBbIe XapakTepuctuku CM, ctatnueckas
ycronunBocTh. U-00pa3Hble XapaKTepUCTUKH

3. | OCHOBBI NIEKTPOOE30MACHOCTH
3.1. | OcHOBBHI TexHuka 0€30MacHOCTH KaK KOMIUIEKC MEp U MEPONPUSATHIA,
AJIEKTPOOE30MaCHOCTH oOecrneunBaronii 6€30MacHOCTh padoT B

ANEKTPOyCTaHOBKaX. ONMacCHOCTh MOPAXKEHUSI IEKTPUUECKUM
TOKOM. MexaHu3Mbl ICHCTBUS JIEKTPUUECKOTO TOKA HA
OpraHu3M 4YenoBeKa. BiusHue NocTOSHHOTrO, IEPEMEHHOTO U
TOKOB BBICOKOH 4acTOThl. YyBCTBUTEIBHOCTh OPraHU3Ma
4eJI0BEKa K JEMCTBHIO 3JIeKTpHUUecKkoro Toka. [loporu
YyBCTBUTEIHLHOCTH, HEOTITYCKAIOIINA TOK, CMEPTEIbHBII
nopor Toka. [IpaBuia TexHuku 6€30MacHOCTH OTpeduTese
AIEKTPOIHEPruu. DIeKTpoycTaHoBKH 10 1000 BoOJIbT,
anekTpoyctaHoBky Belie 1000 BoawT. I'pynmsl o
ANEKTPOOE30IMaCHOCTH TIEPCOHANIA, OOCTY>KUBAIOIIETO
AIIEKTPOYCTAaHOBKU. /[efCTBYIOIINE DIIEKTPOYCTAaHOBKH.
[Topaxenue yenoBeka nekTpuyeckuM TokoM. IlyTu Toka
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yepe3 Tello yenoBeka. OTHOBPEMEHHOE TPUKOCHOBEHUE K
TOKOBEAYIIUM YacTsIM. DJIEKTPOTPaBMBI, TPABMBI,
CBSI3aHHBIE C MIOPAKEHUEM YEJIOBEKA dJIEKTPUUECKUM TOKOM.
@®axTOophl, BAUSIOLINE HAa COIPOTHUBIICHUE TEJIA YEIOBEKA.
Hanpsixenue npukocHoBenus. [llaropoe HanpspokeHue.
BozneiicTBue 35€KTpUUECcKOro oIl Ha OpraHu3M YeJIOBEKa.
[IpaBuna okazaHus NEPBOW MOMOIIM ITOCTPAJABIIEMY OT
ANEKTPUYECKOro ToKa. MickyccTBeHHOE nibixanue. Henpsimon
Maccax cepaua. OcBoOOXIeHHE MTOCTPAJABIIETO OT
JIEHCTBHSI DJIEKTPUYECKOro Toka. [IpuHATHE Mep pOTHB
naaenus. [Ipusneuenue k cedbe BHuManus. Kareropuu
MIOMEILEHUH 10 OMACHOCTH MOPAKEHUS IEKTPUUECKUM
TokoM. Kareropuu pabot B aniekTpoyctaHoBkax. Hapsi.
Pacniopsixenue. Opranu3aliioOHHO-TEXHUYECKHE
MEPOIPUATHS 110 O0ECTICUEHUI0 OE30MacCHOT0 IPOBEICHUS
paboT B 3JEKTPOyCTaHOBKaX. JInIia, OTBETCTBEHHBIE 32
Oe3omacHoe MpoBe/ieHne padoT B AIEKTPOYCTAaHOBKAX.
Opranuzanus padot no Hapsany. Jlomyck Opuraasl k padbore.
[IpoBepka orcyrcTBUs HanpskeHus. [lopsaaok HanoxKeHus
IIEPEHOCHBIX 3a3¢MJICHUM. Y CTPOMCTBO 3a3€MJICHUM.
DnekTpo3aluTHbIe cpeacTBa. OCHOBHBIE 3JIEKTPO3AILIUTHbBIE
cpencTBa. JlonoITHUTENbHBIE 3IEKTPO3aIUTHBIE CPECTBA.
Hcnonp30BaHuE 3JIEKTPO3AIUTHBIX CPEJCTB B
anekTpoyctaHoBkax 70 u Boiie 1000 BoawT. [lnakaTer u
3HAKHU. DJIEKTPOMHCTPYMEHT. J[BoIiHas 301U
anekTpourcTpymenTa. [IpaBuna 6e3omacHoi paboThI.
HcTouHnky nuTaHus dJIEKTPOMHCTpyMeHTa. McnpiTanue
M30JISIMU, TPEOOBaHUS K U30JIALUU. 3a3eMIICHUE U
3aHYJIEHHE, TPEXTOICHBIE BUIKU. THUIIBI IpeAOXpaHUTENEH.
[IpaBuna 3aMeHbI NpenOXpaHUTENCH. JIeCTHUIBI,
YCTpOKMCTBO, paboTa, ucnbITaHus. Pabora Ha BbIcOTE,
MOCTKH, ITOAMOCTBS, Jieca. bezomnacHble pacCTOSHUS IS
Pa3IMYHBIX KJIACCOB HAIIPSKEHUS.

4. | IIpou3BOACTBO ANEKTPOIHEPTUH
4.1. | IlponsBoacTBo CTpyKTypHBIE TEXHOJIOTHYECKUE CXEMBI, IPUHIIUIBI padoT U
3IEKTPOIHEPTUU ocobennoctu KOC, TOL, I'DC, TADC, ADC, I'TOC.

['padyiku HArpy3Ku IHEPTOCUCTEM U X peaTH3AIUS
Pa3JIMYHBIMU THUITAMH 3JIEKTPOCTAHLIUM.
DeKTpooOOPYyI0BAHNE MIEKTPOCTAHIIMA U TTOACTAHITHI: -
BBIKJTIOYATETN 0aKOBBIE U MaJIOMACIISIHBIE; - 3JIeTa30BEIE,
BAKYYMHEIC, 3JICKTPOMAIrHUTHBIC. Briximrouarenn Harpysku, -
Pa3bEAUHUTEIN, OTAEIUTENN U KOPOTKO3aMbIKATEIH.
CuHxpoHHbIe reHepaTopbl. Tumsl, mapameTpbl. CHCTEMBI
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oxnaxjeHusi. Cuctemsl Bo30yxaenus. Cuionbie
tparcopmaropsl. Tumebl, mapamerpsl. CHCTEMBI
oxJyaxaeHus. ABrorpancopmaropsl. Pexxumbr pabotsr AT.
TerutoBoii pesxkxum Tparcopmaropos. TpeboBanus K cxemam
PVY. Cxemsbl PY panuanbHOro Tuma: CXeMbl C OJJHOM U €
JIBYMsI CHCTeMaMH COOPHBIX MUH. CXEeMBI KOJIBIIEBOTO THIIA.
Y IIpoIIEHHbBIE CXEMBI.

5. | Ilepenaua u pacupeeneHue eKTPOIHEPTUU

5.1. | Ilepenaua u OO01as XxapakTepUCTHKA SJEKTPUUECKUX CETEH.
pacnpezeneHue Krnaccudukanus amekTpudeckux cereil. MatemaTraeckas
ANEKTPOIHEPTUH MoJieJIb IMHUY eKkTpornepenayn. [1-oOpa3znas cxema

3aMelLIeHUs BO3AYIIHOM JIMHUH, €€ TapaMeTphl: aKTUBHOE U
PEaKTUBHOE COIPOTUBIICHUS, AKTUBHAsA U EMKOCTHAs
MPOBOJIUMOCTH, OCOOCHHOCTH CXEM 3aMEIICHUS JINHUH
Pa3HOro HOMUHAJIBHOIO HanpskeHus. IlapameTpbl cxeMel
3aMelIeHUs KaOenbHOU TUHUM. PeKuMHBIE XapaKTepUCTUKU
IUHUM. BeKTOpHBIE AarpaMMbl TOKOB U HalPSYKEHUH.
[Tanenue nanpsokenus. 1lponosbHas u nonepedynas
COCTaBJISIOLIME BEKTOpa NajieHus HanpsbkeHus. [lorepst
HanpspkeHus. Onpenenenne napaMeTpoB yCTaHOBUBILIETOCS
peXMMa JIMHHUU: 110 TaHHBIM KOHLIA JIMHUU; 110 JAaHHBIM
Hayvaja JuHuu. [lapameTpsl 1 cxembl 3aMeLICHUS
TpaHchopMaTOPHOTO 000PYTOBAHHUS MTOHUKAIOIITUX
noactanuuii. JIByxooMoTouHbIe TpaHchopMaTopbl. Cxema
3aMeLIeHUs, OIIPEICICHHUE €€ TapaMeTPOB MO KaTal0KHBIM
JaHHBIM TpaHcpopmatopa. Onpenenenue noTepb MOIIHOCTH
B TpaHcopmarope. TpexoOMoTOUHBIE TpaHC(HOPMATOPHI.
Cxema 3aMelleHns, ONPEeAEIICHUE €€ TapaMeTPOB.
[Toncraniuu ¢ aBroTpanchopmaropamMu. KoHCTpyKTHUBHBIE
0COOEHHOCTH, MOIITHOCTH 0OMOTOK, TUITOBasi MOIITHOCTh
aBToTpaHchopMaTopa XapaKTepUCTHKU I'pauKOB HATpy3KH.
Buzsl rpagukoB Harpy3ku U UX XapakTEpUCTUKH.
Haubonbias nu HaumeHsIlas Harpy3ku. ['o10Boil rpaduk
Harpy3Ku Mo MpoJ0JDKUTENBHOCTH. Yneino yacoB
MCIIOJIb30BaHusl Hanbounbeil Harpy3ku THO.
IIpencraBieHne Harpy30K B PACUETHBIX CXEMaX
AIIEKTPUYECKUX CETEH: CTaTHYECKUMU XapaKTEPUCTUKAMU,
MIOCTOSIHHOW Harpy3koi, HEM3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM CONPOTUBICHUSIMHU. PacyeTsl yCTaHOBUBIIHUXCS
PEKMMOB IPOCTEMIINX IEKTPUUECKUX CETEH. 3aJaun
pacueTra yCTaHOBHUBIIMXCS peKUMOB. PacueTHble cXeMbl
AIIEKTPUYECKUX CETEH, pacueTHasi MOLUTHOCTb MOJICTaHIUH.

Pacuer pexrma pa3oMKHYTOM c€TH MeTo/I0M "B iBa dTamna’.
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Pacuet pexxnMa KoJbLIeBOM CeTH, TOUKA OTOKOpa3aea.
OcobeHHOCTH pacyeTa OJHOPOIHOM IIEKTPUUECKOMN CETH.
OnpezneneHue NOTephb IEKTPOIHEPTUU. Y CIIOBHO-
IIEPEMEHHBIE U YCIOBHO-IIOCTOSIHHBIE IOTEPU MOILIHOCTH U
AJIEKTPOIHEPIUU B 2JIEMEHTaX AIEKTpUUecKkoi cetu. Bpems
MaKCHMaJbHBIX NOTEPh. Onpeenenye 3arpar Ha
BO3MellleHHe oTepb. OCHOBBI PETYIMPOBAHUS HANPSKEHUS
Y KOMIICHCALIUY PEAKTUBHOM MOIIIHOCTH B 3JIEKTPUUECKUX
cersax. O01mas XapakTepuCTUKA PEXUMA HANPSKEHUN U
croco0oB ero peryiaupoBanusi. Haubomneime padoune
HanpsDKEeHUs 3JIeKTpooOopyaoBaHus. TpeboBaHus K
Ka4eCTBY HalpshKeHus. Perynupyromnie ycTpoicTBa U Ux
BJIMSIHUE Ha PEKUM HAIPSDKEHUM: TeHepaTopsl
AJIEKTPOCTAHLIMM, KOMIIECHCUPYIOIME YCTPONUCTBA
(CHHXpOHHBIE KOMIIEHCATOPbI, KOH/IEHCATOPHBIE OaTapew,
CTaTUYECKHUE TUPUCTOPHBIE KOMIIEHCATOPBI, YCTAHOBKU
IPO/I0JIBHOM KOMIIEHCAIH, PEAKTOPhI), TPaHC(HOPMATOPHI €
peryaupyeMbIM KoddduirenTom tpanchopmanmu. OueHka
JIOCTaTOYHOCTHU PErYIMPOBOYHOIrO JHana3oHa
TIOHIDKAIOIIETO TpaHchopMaTopa

Pacuertnl TOKOB KOPOTKHUX 3aMbIKaHHI

PacueTsl TOKOB KOpOTKHX
3aMBIKaHUN

OO61ue cBefieHns 00 SIEKTPOMATHUTHBIX MEPEXOIHBIX
nporeccax. KopoTkue 3aMbIkaHus M MX KJIacCU(PUKALIHS.
Jlonyenns, npuHEMaeMble ITPU pacuyeTe KOPOTKOTO
3ambikanus (K3). [lepexonnslii npouecc npu TpexdasHoM
K3 B nenu 6e3 Tpancpopmaropos. [Tonsatue ynapHoro Toka,
yaapHoro kodddurmenta. Metoas! onpeaenenus Ta.
CxeMmbl 3aMeeHNs TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB
(ATP), TpanchopmMaTopoB ¢ paciienaeHHOH 00MOTKOM
HU3ILIETO HANPSDKEHUS, CIBOCHHBIX PEAKTOPOB U UX
napametpsl. [IpeoOpazoBanus cxeMm 3aMeleHusl.
ITpakTHyeckre METOIbI pacueTa NEPUOANIECKON
cocrasistolleil Toka K3. Pacuer aelicTByromiero 3HaueHus
NEpUOANYECKON cocTaBistonie Toka K3 npu ynaneHHbIx
K3. Meton tnnoBbix KpuBbIX. HecuMMeTpuaHble KOPOTKHE
3aMbIKaHUs, OCHOBHBIE MOHATHS. CXeMa 3aMeIIeHUs
psIMON, OOpPaTHOM U HYJIEBOH MOCIEI0BATEIbHOCTEH.
CxeMbl 3aMelleHus U TapaMeTphl HyJIEBOI
nocneaoBarenbHocTH TpaHchopmaTtopa (ATP). Ilpumepst Ha
COCTaBJIEHUE CXEM 3aMEIICHUSI HYJIEBOI
nocnenoBarenbHocT. Hecummerpuunsie K3. J[Byxdaznoe
K3. I'pannuHbIe yCI10BUS, OCHOBHBIE COOTHOLIEHUS [
CUMMETPUYHBIX COCTABJISIIONIMX TOKA U HAIPSDKEHUS,
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BEKTOPHbIE IUarpaMMbl TOKA U HanpspkeHus B mecte K3,
KOMIUIeKCHas cxema 3amernienus. Ognodasznoe K3.
['pannyHbIE YCIOBUS, OCHOBHBIE COOTHOILICHUS AJIsI
CUMMCTPUYHBIX COCTABJIAIOIINX TOKA WU HAITPAKCHUA,
BEKTOPHbIE IUarpaMMBbl TOKA U HanpspkeHus B mecte K3,
KOMIUIEKCHas cxema 3amenienus. JIByxdasznoe K3 Ha 3emitio.
['panuyuHbIE YCIOBUS, OCHOBHBIE COOTHOILICHUS AJIsI
CUMMCTPUYHBIX COCTABJIAIOIINX TOKA U HAITPAKCHUA,
BEKTOPHbIE IUarpaMMbl TOKA U HanpspkeHus B mecte K3,
KOMIUIEKCHAs CXeMa 3aMEIICHHUS.

Hepexoz[HLIe QJICKTPOMEXAHNYCCKHUEC ITPOICCChI

IIepexonHbie
3JIEKTPOMEXaHUYECKUE
IIPOLIECCHI

O6ume moustust 06 99C u ee pexxnmax. OnpeneneHue
napameTpoB cxeM 3amerieHuss 99C 11 pacyeToB.
Ornpezenienrie TOKOB U MOIITHOCTEH. Y CJIOBUS
cymecTBoBanus pexumoB DIC u ycroiunbocTs. [lonsaTue
JUHAMUYECKON YCTOMYHUBOCTH. Y CTONYUBOCTD
ayxmamnHHou D9C. JlonyiieHns U ynpoueHus npu
pacyere yCTOMYMBOCTH. METO/1 MOCIIEI0BATEIbHBIX
uHTepBanoB. Ctaruueckas ycroitunBocts 9C. JlaBuHa
HaIPSDKEHUS, YCTOMYMBOCTD Y3714 KOMIUIEKCHON HArpy3KH .
Y CTONYMBOCTh CUHXPOHHBIX M ACUHXPOHHBIX JIBUraTelei B
cucTeMax 3JeKTpocHaOxeHus. PesynbpTupytomas
YCTOMYMBOCTb. MEpONpUATHS O YIIYUIICHHUIO
ycroitunBocty D3C (10MONMHUTENbHBIE). MeponpusTHs 1o
yiy4dmeHuto yeroiunBocti 99C (peKUMHBIE).

DneKkTpuyecKasi 4acTh CTaHII

WU U NOACTAHIIUU

DneKkTpuyecKast 4acTh
CTaHIIUI U MOJICTAaHIINN

Cxewmpl anextpudeckux coequnenuit TOL, KOC, I'DC u
I'ADC, ADC, noacranuuii. O61as XxapakTepucTuKa
COOCTBEHHBIX HYXK]I AJICKTPOCTAHIINI U MOJICTAHIIUN
(Ha3Ha4YeHue, UCTOYHHUKH, CTPYKTYpa NOTpeOuTeNeii).
Cxempl anekTpocHadx)eHus: coocTBeHHBIX HY) 11 KOC, TOL],
ADC, I'DC u noacranuuil. [Ipo1oIKUTENBHBIN pEXUM
paboTHI AJIEKTPOYCTAHOBOK. BBIOOP ceueHmii mpoBOTHUKOB.
Tepmuueckoe aeiictBue TokoB K3. DnekrpoauHamudeckoe
nerictere TokoB K3 Ha anekTpudeckre MpoBOJIHUKHN U
anmapatbl. PacueTHble yCI0BUS BHIOOPA MPOBOIHUKOB U
amnmaparoB. BeiOOp MpOBOTHUKOB M JIEKTPHYECKIX
anmaparoB: BBIKJIIOYATENeH, pa3beIMHUTENCH,
BBIKJTIOYATEJICH HArpy3KH, OTJeIUTENCH,
KOPOTKO3aMbIKaTesel, IpeaoXpaHuTeNel, H3MepUTEIbHBIX
TpaHc(hOpMaATOPOB TOKa M HanpsokeHus. OTpaHnYeHNE TOKOB

K3. U3mepurenbHble TpaHc(hOpMATOPhl TOKA M HAPSKESHHUS.

DKOHOMMKA B YHEPreTHUKE
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9.1.

OKOHOMUKA B OHEPICTUKE

CoBpeMeHHbIE TCHICHIIMU Pa3BUTHSI TOIUIMBHO-
HHEPreTUYECKOro KomIuiekca KanuraapHble BIOKEHUS B
sHeprerudeckue 00bekTbl. OCHOBHBIE U 000POTHBIE (POH/IBI
JHEPreTUYECKUX NMpeAnpusaThii. Meroasl pacuera
ce0eCTOMMOCTH Ha SHEPTeTHUECKYIO MPOAYKLHUIO.
Opranuzanus TpyAa u 3apaboTHOM MIaThl HA
sHEepronpeanpuATUaX. OCHOBHbBIE TIOJIOKEHUS METOIUKU
TEXHUKO-D)KOHOMUYECKUX PACUETOB B YHEPIETUKE.
@DHUHAHCOBBIN IIJIaH SHEProNpPEANPUATHSL.

10.

DNEeKTPOIHEPTeTUYECKUE CUCTEMBI U CETH

10.

9HeKTp03HepFCTI/I‘leCKHC
CUCTCMBI U CCTU

TexHUKO-IKOHOMHYECKUE OCHOBBI TPOEKTUPOBAHUS
aneKTpudeckux cereil. OCHOBHBIE 3a/1a4M IPOEKTUPOBAHUS
aneKTpuueckux cereil. KanuranbHble BIOKEHUS Ha
COOPYKEHHE BO3YIIHBIX U KaOEIbHbBIX JTUHUM.
KanuranbHble BI0OXEHHS HA COOPYKEHUE TOHMKAIOITUX
nojactaHiuil. M31epKku Ha aMOpPTU3ALINIO U 00CTYKUBAaHUE
ceTH. 3aTpaThl HA KOMIIEHCAIMIO MTOTEPh 3JIEKTPOIHEPTUU B
ceTd. [IoHATHS HOPMUPOBAHHOTO CPOKA OKYIIAEMOCTH,
kod(purmenTa 3GpPEeKTHUBHOCTH U TUCKOHTUPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B Kaue€CTBE KpUTEPUS
SKOHOMHYECKOW AP pexTruBHOCTH. Kitaccupukarust
noTpeOuTenei Mo CTeneHn HaJIe)KHOCTH HIIEKTPOCHA0KEHUSI.
Ornpezienienre BEpOSTHOTO yiepOa oT repepbiBa
3NIeKTpocHa0XeHus. banaHchl MOIIHOCTEH B
AJIEKTpOIHEpreTrueckoit cucreme. CocTaBisoniye 6aaaHcoB
AKTUBHOM M PEaKTUBHOI MOIIIHOCTH B
AIIEKTPOIHEPIETUYECKUX CUCTEMAX U PalOHHBIX CETAX.
BebisiBieHre He0OX0AMMOCTH YCTAHOBKHU JOTOIHUTEIBHBIX
WCTOYHUKOB PEAKTUBHOW MOIIHOCTU. ICTOUHMKH
PEAKTUBHOM MOIIHOCTH B 2JIEKTPUYECKHUX CUCTEMAX, UX
TEXHUUYECKHE U IKOHOMUYECKHE XapaKTepUCTUKU. BpiOop
MOIIHOCTH U THIAa KOMIIEHCUPYIOLIUX YCTPOUCTB 10
YCJIOBHSIM OajlaHCca PEaKTUBHOM MOIITHOCTH B DJIEKTPUUECKOU
ceTH. [IpuHIMIIBI PKOHOMUYECKOTO pa3MeELICHHUS
KOMIIEHCUPYIOIIMX YCTPOUCTB Ha MOJACTAaHIMSIX ceTH. BbIOop
OCHOBHBIX [IapAMETPOB IJIEKTPUUECKUX CETEH IIPU
npoekTupoBaHuU. OCHOBHbBIE TUIIBI KOHPUTYpaLUi CXeM
IIEKTPUYECKUX CETEN U X KaUECTBEHHBIE XapaKTEPUCTHKHU.
Bb160p HOMUHAJIBHOTO HANpsHKEHUS y4acTKOB ceTu. BriOop
YCTQHOBJIEHHOM MOIIIHOCTH TPAaHC(OPMATOPOB
MOHIKAOLIUX MOICTAHIIUI: 5)KOHOMUYECKOE KOJIMYECTBO U
HOMUHAJIbHBIE MOITHOCTH TPaHC(HOPMATOPOB, TEXHUYECKHE
OTrpaHHYEHUs, TONYCTUMBIE IEPETPY3KHU B Pa3IUUHBIX
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pexumax. Beibop cxeM pacnpenenuTebHbIX YCTPOHCTB
MOHIDKAIOIIUX MOACTaHIuN BeIOOp MPOBOAOB BO3YIITHBIX
JUHUN U CEYCHUH TOKOBEMYIIMX JKUJI KaOeme:
SKOHOMHUYECKUE MMapaMeTphl, TEXHUYECKUE OTPAaHUYCHUS,
JIOTTYCTUMBIC TIEPETPY3KH B pab0OUHX pekuMax. AJITOPUTM
BBIOOpA ONTUMAIBLHOTO BapHaHTa CXEMbI CETH

11. | Peneiinas 3ammra u aBTOMaTU3aLUS AIEKTPOIHEPTETUUECKUX CUCTEM
11. | Peneitnas 3amura u HasnaueHune u BUJIbl aBBTOMATUKH 3HEPTOCHUCTEM.
1. | aBromaru3zanus Haznauenwue peneliHoil 3amutel, TpeOOBaHUS,

AIEKTPOIHEPTETUUECKUX
CUCTEM

IIPEABSBISEMBIE K YCTPONUCTBAM PENICUHON 3aIUTHI.
OcHoBHbIE BUBI TOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI AJIIEMEHTOB HEPTOCUCTEMBI, Ha KOTOPBIE JTOJIKHBI
pearupoBarh yCTPOMCTBA peleiiHOM 3auThl. Buib
KOPOTKHX 3aMblKaHUil. BekTopHBIE AHarpaMMbl TOKOB U
HanpspKeHUH npu Tpex(a3HbIX, ABYyX(Pa3HbIX, 0MHO(A3ZHBIX U
IBYX(a3HBIX KOPOTKUX 3aMBIKAHUN Ha 3eMJIIO B CETH C
3a3eMJICHHOM HeuTpanblo. BekTopHas nuarpamma
01HO()a3HOTO 3aMBIKAHUS HA 3€MITIO B CETH C
M30JIMPOBAHHON HeWTpanblo. Kakne n3MeHeHus napameTpoB
peKHMMa IIPU BO3HUKHOBEHUH KOPOTKHX 3aMbIKaHUM MOTYT
OBITh MCIOJIb30BaHbI JJI1 IOCTPOEHHUS PEICHHON 3aIUTHI.
BekTopHbIe AMarpaMMbl TOKOB [P KOPOTKOM 3aMbBIKaHUU 32
TpaHchoOpMaTOPOM CO CXEMOM COSTUHEHUS 0OMOTOK
TpeyroiapHuK/3Be3/1a-11. MakcumanbHast TOKOBas 3aIllMTa.
Omnpenenenue napamMeTpoB cpabaThIBaHUS U OLIEHKA
qyBCTBUTEIBHOCTH 3aIUTHI. BapuaHThI cxem
M3MEPUTENILHOTO OpraHa 3aluThl. MakcuMalibHas TOKOBast
3alMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM IO HAMPSKEHHUIO.
ToxoBas orceuka. TokoBas 3amura co CTylIEeHYaTOU
XapaKTEPUCTUKOW BBIACPKKM BPEMEHHU. 3alUTa OT
3aMBbIKAHUH Ha 3€MJIIO B CETU C U30JIMPOBAHHON HEUTPAIIBIO.
ToxoBast HallpaBJIEHHAs 3alUTa JIMHUHI 3JIEKTPOIIEpPEIaut ¢
JBYXCTOPOHHHUM NuTaHueM. 90°-ast cxema BKIIIOUEHHUS peie
HanpasJieHUs1 MOIHOCTU. TOKOBasi HanpaBJIEHHAas 3alIUTa CO
CTYNEHYATON XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHH.
ToxoBas 3a1uTa HYJI€BOU MOCIEN0BATENbLHOCTH. TOKOBasA
3amuTa 00paTHOM MOCIEIOBATEIFHOCTH. 3a0UHas 3aIIUTa
JTUHUH 2nekTponepenadn. [TpuHumn neiicTsus, mapaMmeTpsl
cpabatsiBanusl. [IpogonpHas auddepenunanbHas TOKOBas
3alIuTa, IPUHIIUI ASHCTBHSL, TapaMeTphl CpabaThIBaHHUS.
[TpononpHas aquddepeHnnanpHas TOKOBas 3aIUTa JTUHUH.
Juddepenumansao-daszHas 3ammra muHun. [lonepeunas
nuddepeHManbHas TOKOBas 3aluTa, IPUHIINI JeHCTBYS,
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cpabareiBanusl. [lonepeuynas auddepeHnmaibHas TOKOBas
HallpaBJI€Ha 3alUTa NapaJICIbHBIX JIMHUM.
ABTOMaTHueckoe 1moBTopHoe BriItoueHue (AIIB).
Hasznauenue AIIB, tpeGoBanus, npenbssisiembie Kk AIIB.
Bo3MOXHOCTH yCKOpEeHHUsI ISHCTBUS 3alUThl IPU HATUYUU
AIIB. IToBpexaeHus: 1 HEHOpMaJIbHbIE PEXKUMBI PaOOTHI
tpanchopmatopa. TpeGoBaHus, MPEABIBIIEMbIC K PEICHHON
3amure TpaHcopmaropa. OCHOBHBIE U pE3EPBHBIC 3ALTUTHI
TpaHcopmaropa.

12.

Bozaymnsie u kabenbHbIe TUHUT

12.

BOS,Z[YI_HHBIG 1 KaOeJIbHEIE
JIMHUU

OcHoBHbIe nIOHATHA U onpenenenus. Knaccuduxauus JIDII
IIEPEMEHHOT0 ToKa. Pa3Butue TexHuku nepepayu 39 B XX
Beke. KoHcTpykTuBHBIE 211eMeHTHI BJI, nx Ha3HaueHue.
Ycnosus padotsr BJI (rosonenHbie U BETPOBBIE HATPY3KH).
Tunsl IpPOBOAOB U I'PO303aILUTHBIX TPOCOB. Paciiemnnenue
¢a3 u ux Tpancnoszuuusa. KoHCTpyKIMu onop u ux
kiaccupukanus. TUIb U30IAMOHHBIX KOHCTPYKLIUH.
JInnelinasa apmarypa. I'eomerpuyeckue xapakrepuctuku BJI.
[Tpu4rHbI ¥ TEHICHIUS PA3BUTHS KaOCTbHON TEXHHUKH.
DneMeHTbl KabelnbHbIX JIMHUH, UX Ha3HaueHue. TeroBas
cxema 3aMeleHus kadens. ToOKM U MOIIHOCTH, JOITYCTUMBbIE
0 YCJIOBUSIM HarpeBa U30JIAUH Kalels B CTALlMOHAPHOM
pexxume. [lytu yBenuuenus npomyckHoil cnocoonoctu KJI.
Knaccugukaius 1 OCHOBHBIE TUITbI CHIIOBBIX KaOene.
OcHoBHble Bub! apMatypbl KJI

13.

N3omanus u nepeHanpskeHus

13.

N3o0ma0usa n
MepeHanpsKeHus

DnekTpodusndeckre mpoiecch B razax. Knaccuduxarus
NIEKTpUYECKUX NoJiel. oHn3annoHHbIe IPOLECCH B Ta3ax.
JlaBrHA 37€KTPOHOB. Y CI0BUE CAMOCTOATEIBHOCTH pa3psija.
3axoH [lamena. 3aBUCUMOCTB Pa3psIHOTO HANPSHKEHUSI OT
JIaBJICHMS ra3a u Apyrux GakTopoB. DPeKT NoaspHOCTH.
bapbepnsiit 3 ekt KopoHHslit pa3ps Ha HOCTOSHHOM U
NepeMEeHHOM HamnpspkeHusX. [lorepu sHeprun Ha KOpoOHY
IIpY IEPEMEHHOM HanpsbkeHuu. PagnonomMexu, co3gaBaemble
KOPOHHBIM pa3psA0M Ha npoBojax. Pa3psn B Bo3ayxe BIOJb
MIOBEPXHOCTHU TBEPJIOTO IUIIEKTpUKa. BiusHue
KOHCTPYKTUBHBIX OCOOCHHOCTEN Ha HalpsHKEHHE
nepekpbIThst OCHOBHBIE BUJIbI U CBOMCTBA BHEIIHEN
M30JSIIMU. ATMOC(EpHBIN BO3TyX KaK TUAIEKTPUK.
HazHaueHue 1 TUIIBI U30JISITOPOB. DKCILTyaTalluOHHBIN
KOHTpOJb. O0111as XapaKTepUCTHKA U TUIIbI BHYTPEHHEN
u3ossiun. KomOunupoBanue auanekTpukoB. Ctapenue
BHYTPEHHEN W BHEIIHEN M30Jsuu. KoopauHanus n30suumn
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[Tpodminaktuka n30aa0uK. 3aa4d U LEeJIU TPOPUIAKTHKY.
Merons!l ucnbITaHUSA U30JISIUUU. BBICOKOBOJIBTHBIE
UCIIBITATENIbHBIE YCTAHOBKU BBICOKOIO HAIIPSKEHUS.

Y CTaHOBKY AJIs ITOJIyYEHUS BBICOKUX IIEPEMEHHBIX U
IIOCTOSIHHBIX HaNpsDKEHUM. VIMITyJIbCHBIE HCIIBITATEIbHBIC
ycTaHOBKU. MI3MepeHue BbICOKUX HANPSKEHUN (M3MEepeHHe
LIAPOBBIM PA3PSAIHUKOM, U3MEPEHHUE MIEKTPOCTATUYECKUM
KWJIOBOJIbTMETPOM, U3MEPEHUE HAIIPSIKEHUS C
ucnosnb3oBanueM aenuteneil) Knaccudukanus
nepeHanpspkeHuid. ['po3oBbie epeHanpspkeHus. MoaHUs Kak
VCTOYHUK I'PO30BBIX NepeHanpskeHuil. OCHOBHBIE
rapameTpsl MOJIHMM. VIHTEeHCUBHOCTB TPO30BOM
nesaTenbHOCTH. BHyTpeHHue nepenanpspkenus. Oomast
XapakTepucTHKa. BolHOBBIE MPoOIIeCCH B 0OMOTKaX
Tpancpopmaropa. HauaneHoe pacnpesienieHre HanpsiKeHue
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBIIUICS
PEXUM, IEPEXOIHBIN ITpoLecc. Pacnipenenenue HanpsKxeHus
BJI0JIb 0OMOTOK Tpexda3Horo Tpancdopmaropa
Knaccugukaius Mep 3aluThl OT IepeHapsKEHUH.
VYerpoiicTBa 3alMTHI OT IEpEHANPsHKEHUN. 3aiuTa
MOJICTAHIMI OT NPSAMBIX yapOB MOJIHUU. 30HA 3aIUThI
MOJIHUEOTBOJIOB. 30HA 3aIUThl TPOCOBOI'O MOJIHUEOTBO/IA.
['p0o30ynopHOCTh 0OOBEKTOB

14. | Cuctemsbl 271€KTPOCHA0KEHNS TOPOJIOB U MPOMBIIIIEHHBIX NPEAIpUITUN

14. | Cucrembl OJIEKTPOIIOTPEBJIEHUE Pexumsl anekTponoTpedaeHus

1. | snexTpocHaOXeHus Junamuka snextponotpednenus B Poccuiickoit @eneparum,
roOpoJIOB U DNEeKTpUYECKHE HArPY3KH U DIEKTPONOTpeOIeHHUE
IIPOMBIILTICHHBIX CeNUTEOHBIX TEPPUTOPHIA TOPO10B, [ paduKu EeKTPUIECKUX
MpEATPUITHI Harpy3oK M X XapaKTepUCTUKH, PaKTOPBI, BIUSAIOIINAE HA

PEKUMBI SIIEKTPONOTPeOIeH!s Y IpaBlIeHHE
anekTponorpediennem Lenn ynpasneHus
3NIeKTponoTpedieHueM, ABapuiiHble OrpaHHYEHHS
AIIeKTPONoTpeOIeHus, MepOonpHusTHS 10 PETyITUPOBAHHIO
PEKUMOB 3uieKTponoTpedienus, CTUMyTupOBaHHe
noTpeduTeNeil K ypaBJIeHUIO 3JIEKTPONOTPEOIECHHEM.
SJIEKTPUYECKHME HATPY3KU 3JIEMEHTOB
CUCTEM SJIEKTPOCHABXXEHH S PacuetHble Harpy3ku
AIIEMEHTOB CUCTEM 3JIeKTpocHa0keHus, [lonsaTue pacueTHoit
Harpy3ku. MareMaTHUeCKOe ONHMCAaHHE IEKTPHUECKUX
Harpy3ok, [lokazarenu, XxapakTepu3yIoIue pexuMbl paboTh
AIIEKTPONIPUEMHHKOB U MX Tpyn, [IpakTudeckre MeToabt
OTIpeieNIeHus pacueTHBIX Harpy3ok, Onpenenenue
pacyYeTHBIX HArpy30K CETUTEOHBIX TEPPUTOPUI TOPOJIOB
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OO6uue nonoxeHust, PacueTHas Harpyska Ha IIMHaX
BBOJIHBIX PacCIIpeNeIUTEIbHbIX YCTPONUCTB 31aHUM,
Pacuernas Harpyska pacnpenenutenabHbix JuHui 380 B u
tpanchopmaropubix noacranimii 6—20/0,4 kB, Pacuetnas
Harpyska 3JieMeHTOB ceteil 6—20 kB u neHTpoB nuranus,
YKpynHeHHasi OLleHKa pacueTHON HArpy3Ku CEMUTEOHBIX
Tepputopuil, [Ipumeps! onpeneneHus pacueTHbIX
3NeKTpHueckux Harpysok. PEXXUMBI HEMTPAJIA B
CUCTEMAX DJIEKTPOCHABXEHU S Pexxumsl
HEUTpaJM B CETAX cpeaHero Hanpsikenus (6—35 kB)
N3onupoBanHas HeifTpaibio, HopMupoBaHue eMKOCTHOTO
TOKA 3aMbIKaHUA Ha 3eMilt0, KomnencupoBanHas HEUTpaJIb,
Hyroracsmue peaktopsl, Pe3auctuBHoe 3a3emieHue
HelTpanu, OcoOEHHOCTH BbIOOpA peKUMa HEUTPAIIU B CETAX
¢ KabesIMU ¢ U30JSILMEN U3 CIIUTOrO MOJIMITHIICHA.
PexxumMbl HEelTpaiiu B ceTsx HU3KOro HarpsikeHus (10 1000
B) I'myxo3a3zemiienHas HelTpanb, M3onupoBaHHas HeUTpab.
CXEMBI 'OPOJACKUX PACIIPEAEJIMTEJIBHBIX
BJIEKTPUYECKUX CETEM ITpHHIHMIbI OCTPOCHHUS CXeM
ropojckux cereit TpeboBaHus, IpeabABISIEMbIE K CXEMaM
ropojackux cereil, HanexxHocTh 31€KTpoCHa0KEHMs,
KoMMmyTannoHHble U 3aIMIIAIOIINE SIEKTPUYECKUE
annapatbl. CXeMbl pacpeeINTENbHBIX dJIEKTPUUECKUX
cerelt PagmanbHo-MarucTpanbHas HEpe3epBUPOBaHHAS
cxema ceTH, [leTneBas HeaBTOMaTU3UPOBAHHASL CXEMa CETH,
[leTneBast aBTOMaTU3MPOBAaHHAs CXEMa CETH,
Cno)xHO3aMKHYyTasi CXeMa CETH HU3KOrO HaIlPSHKEHNUS,
MHorosyueBble aBTOMaTU3UPOBAHHbBIE CXEMBI CETH,
Peanuszanus ycTpoicTBa aBTOMaTUYECKOTO BKIFOUECHHUS
pe3epBa B IByXTpaHC(POpMaTOpHOM noacTaHiuu, CXeMbl
BBOJHBIX PaCIpPEIEIUTEIbHBIX YCTPONCTB 3JaHH,
PexkoMeHnaanuu 1o BeIOOpPY CXeM pacipeeIuTeNbHON CeTH,
[Turaronue cetn 6—20 kB HeobxoaumMocTh coopyKeHus
pacnpenenuTeabHbIX MyHKTOB 6—20 kB, Cxembl muTarommx
cereit 6—10 kB, OcobeHHOCTH TOCTPOCHUS MUTAIOIINX
cerent 20 kB

15. | ABTOMaTHKa 3JIEKTPOIHEPTETUUECKUX CUCTEM
15. | ABromaTuka Oco0eHHOCTH YHEPTETHYECKOTO TPOU3BOICTBA,
1. | 2JEKTpO’HEPTeTHUSCKUX 00ycIaBIMBaIONIME MUPOKOE BHEPEHUE CPEIICTB

CUCTEM

aBTOMAaTHKU. BUJIbI aBTOMaTUKH OHEPTOCUCTEM U UX
B3aHMMOCBS3b. TexXHONIOoTHYeCcKas dBTOMAaTHUKa, aBTOMaTuKa
yHpaBJICHUA HOPMaAJIbHBIMU PEKUMAMU, HpOTHBOaBapHﬁHOe
ABTOMATHYCCKOC YIIPABJICHUC DJICKTPOOHCPICTHYCCKUMHA
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cucreMamu (DCC - mpoTHBOaBapHiiHasi aBTOMATHKA).
ABTOMAaTHKA YIIpaBJIEHUs IIyCKOM U OCTaHOBOM Typ0oO- U
rusiporeHepaTopoB. OCOOEHHOCTH aBTOMAaTHYECKOIO
yhpaBiieHUs TypOOreHepaTopamMyu aTOMHbBIX CTAHIUH.
ABTOMaTHYECKOE BKIIOYEHHE CUHXPOHHBIX T€HEPATOPOB Ha
napajuienbHyr0 padoty. CrocoObl U YCIIOBHUS BKIIIOUCHUSI.
ABTOMaTHYECKHE CUHXPOHU3ATOPBI (MUKPOIIEKTPOHHBIE U
MHUKPOIIPOLIECCOPHBIC). ABTOMAaTUUYECKOE PETYIMPOBAHKE
HarpspKeHus U peaktuBHoU MorHocT (APH u PM) B DOC.
TexHuueckue cpeacTBa. ABTOMaTHUECKOE PEryIUpOBaHUE
B0o30yxaeHus (APB) cunxponHsix MammH. CHUCTeMbI
BO30Y)KJICHHSI CHHXPOHHBIX T€HEPAaTOPOB, CHHXPOHHBIX
KOMIIEHCATOPOB U JABUTaTelei. ABTOMaTHYECKUe
PErysSTOPHI BO30YKACHUS IPOTIOPLIUOHATIBHOTO JICHCTBHSL.
ABTOMaTHYECKHE PETYIATOPHI BO30YKACHUS CUIBHOTO
neiicteus (APB CJ1). Muxkpornpoueccopusie APB C/I.
Oco0eHHOCTH aBTOMATUYECKOTO PEryInpOBaHuUs

ko3 uumentToB Tpanchopmanuu (APKT)
TparcopmaTtopoB ¢ ycrpoiictBamu PITH. ABromarnueckoe
yIpaBjieHUE PEaKTHUBHON MOLIHOCTHIO CTATUYECKUX €€
ucTouyHUKOB — KoMieHcaTopoB (CTK). ABromarnueckoe
peryJvpoBaHHe YacTOThl U aKTUBHOM MouHocTH B DOC.
ITepBruHOE perynupoBaHUe - aBTOMATUYECKOE
peryJinpoBaHHe 4acTOThI BpalleHus TypOo- U
THIPOTe€HEPAaTOPOB. ABTOMAaTUYECKUE PETYISITOPBI YaCTOTHI
BpaieHus (APYB). Buns! (rugpoauHamMuueckue u
anektporugpasandeckue APYUB). Bropuunoe
pEryJiipoBaHHE - aBTOMAaTUYECKOE PETYJINPOBAHUE YaCTOTHI
U akTuBHOM MomHOCcTH (APUM) B OOC.
YacroToperynupyouue 3JIeKTPOCTaHLIUU U
AJIEKTPOCTAHLIMH, pabOTaIOLIHNE MO JUCTIETYEPCKOMY
rpadguky Harpy3ku. OnTUMaIbHOE pacipeiesieHne Harpy30K
MEXy 00beTUHEHUSAMHU, SHEPIrOCUCTEMAaMH U
reHepatopamu. MHoroypoBHeBas uepapxuueckas APUYM
Enunoii sHeprocucrems! Poccun. IIporuBoasapuiinas
aBTomaruka. HazHaueHue, BUJIbI, IpeIbsABIsIEMbIE
TpeOoBaHuUs. ABTOMAaTHKA OTPaHUYEHUS HEOMYCTUMBIX
W3MEHEHUH JEHCTBYIONIErO 3HAYECHHS U YaCTOThI
HanpspKEeHUs: ABTOMaTHKa ONPaHUYEHMSI TIOBBIILICHUS U
cHmkenus HanpspkeHus (AOITH u [JOCH). ABtomaruka
orpaHnyeHus noseleHus yactotsel (AOIIY). ABTomarnka
orpaHuueHus cHIkeHus 4actoTsl (AOCY), BKiItOYaromas
ABTOMATHUKY YaCTOTHOTO IyCKa PE3EPBHBIX F€HEPATOPOB
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(AUIII"), aBTOMaTUYECKYIO YaCTOTHYIO pa3rpy3ky (AYP) u
JICTUTENIbHYI0 aBTOMATHKY 1O YaCTOTE Ha TEIJIOBBIX U
ATOMHBIX CTAHIUSAX. ABTOMaTHKa MPEAOTBPAIlCHUs
Hapyienus ycrounoctu (AITHY). Cioco6s! qo3upoBanus
yrnpasigomux Bo3aeictuil. [lentpanuzoBannas AITHY.
HeuentpanuzoBannbie ycrpoiictBa AITHY. ABromaruka
JUKBUJAIIMN aCHHXPOHHBIX pekxuMoB (AJIAP). Tunosoe
(ocnoBHoe) ycrpoiictBo AJIAP. ABToOMaTnueckoe
noBTopHoe BKiroueHue (AIIB) B 99C. ABTroMaTtnyeckoe
BKJIIOYeHHE pe3epra (ABP).

16.

praBHeHI/IC Ka4CCTBOM J3JICKTPOOHCPIUA

16.

VYnpaBneHue Ka4eCTBOM
ANEKTPOIHEPTUH

DNEeKTPOMarHuTHasi COBMECTUMOCTD U Ka4E€CTBO
aneKkTposHepruu. [lokazaTenu kauecTBa 31EKTPOIHEPTIUH.
HopmaTtuBHo-nipaBoBas 0a3za. CpeacTsa usmepeHus
nokasaresel kauecTBa 3JeKTpo3Heprun. OpraHu3aloOHHbIE
3aJla4uM yIpaBJeHUs Ka4eCTBOM 3JIeKTpo3Heprun. KonTposb
U aHaJIM3 KayecTBa 3eKTposHepruu. CrnocoOsl U
TEXHUUYECKUE CPEJICTBA OOECIIEUEeHUsI KauyecTBa
AJIEKTPOIHEPTUU

17.

JlnarHocTruka BbICOKOBOJIBTHOTO 000PYJOBAHMUS

17.

Jnarnocruka
BBICOKOBOJIbTHOTO
o0opyoBaHUs

3anaun coBpeMeHHOM auarHoctuku. CoBpeMeHHas cucreMa
JMarHOCTHUKA. JIMarHOCTUKA DJIEKTPUYECKON U30IIAUN
obopynoBanus BH. VcnieiTanue u30suu mOBBITIEHHBIM
NEPEMEHHBIM HapPsHKEHUEM: BBIOOp 3HAUCHHUS
HCIIBITATEIBHOTO HANPSKEHNUs, ITPOLeypa MPOBEACHUS
WCIBITAaHUH, OLIEHKA PE3YyJIbTaTOB UCIBITAHUN. MeTobl
KOHTpOJISI KauecTBa TpaHC()OpPMAaTOPHOTO Maca.
JluarHocTka CUIOBBIX TpaHC(HOPMATOPOB U PEaKTOPOB;
BakHeHIIMe (yHKIIMOHAJIbHBIE Y3JIbl U CUCTEMBI,
MOJIEXKALIUE KOHTPOJIIO, METOIBI U TEXHUUECKHUE CPEICTBA
KOHTPOJISI 3TUX Y3JI0B U CUCTEM. XpOoMaTorpapuueckuii
aHaJIU3 PaCTBOPEHHBIX Ia30B. McnbITaHUs U30JIALUN
MOBBILIEHHBIM BBINPSAMIICHHBIM (TIOCTOSITHHBIM )
HanpspkeHueM. KoHTpoib M30J1KU TI0 CONPOTUBIIEHUIO,
O0COOEHHOCTH U3MEPEHHUS B CiIydae HEOJHOPOJHOCTH
U30J1 U

18.

ACJI1Y u ynpasnenue pexxumamu paboThl ceTeit

18.

ACLY u ynpasnenue
pexumMamMu paboThI ceTei

ABTOMaTH3UPOBAHHBIE CUCTEMBI TUCTIETUEPCKOTO
ynpasieaus (ACAY) 33C. OcnoBuble 3agaun. CTpyKTypa
ACHY. Uadopmanus, HeoOxoaumast s yrpasienus D9C.
[Tpeumymectsa npu cozpanuu eaunoit 99C (EDC) Poccun.
Nndpopmanusa B ACHY. Usmepenue u konupoBaHue
uHpopmanuu. Kanansl cs3u. [lepenaya TucKpeTHOM
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uHpopmanuu. Moaynsius curnana. MHOrokaHajibHbIe
KOJIOMMITYJIbCHBIE YCTPOMCTBA TeneMexaHuku. [lonsatue
pexuma DIC. [TonsiTne 06 ONTUMATBLHOCTH peKUMOB DIC.
Kpurepuu ontumanbHoctu. OrpaHueHusl, HAKJIaIbIBAEMbIE
Ha U3NYECKUE MapaMeTPhl U YCIOBUS paOOTHl OCHOBHOTO
obOopynoBanus. LleneBble GyHKIIUN U OTpaHUYCHUS TIPU
pacyeTe ONTUMAIBHBIX PEKUMOB paboTel DIC. Bujs
rutaHupoBaHust pesxxumMoB IC. XapaKTepuCTUKU TpaduKoB
Harpy3ku. [IpornosupoBanue cyTo4Horo rpadruka Harpy3KH.
MeTobl MPOrHO3UPOBAHMSI CYyTOYHOTO TpaduKa HArPy3KH.
Hcrounnku peaktuBHOM MontHOCTH B DDC. IToHsATHE 00
ONTUMAJILHOM paclpeielIeHUH PEaKTUBHON Harpy3Ku MEXy
MCTOYHUKAMU peakTUBHON MoitHOCTU. [ToHsitue 00
HKOHOMHYECKH 11eJIECO00Pa3HO KOMIICHCAIIMH PEaKTUBHOM
MOIIIHOCTHU B PaclpeAeIUuTeNbHbIX ceTaX. ONTuMaabHOe
pasmenieHne 6arapel KOHIEHCATOPOB B
pacupenenuTeNbHbIX CETAX C yYeTOM U3MEHEHHUS
HaIPSHKEHUS

19. | ABTOoMaTHU3MpOBaHHbBIE HHPOPMALMOHHO-U3MEPHUTEIbHBIE CUCTEMbI KOMMEPYECKOI0 y4yeTa
AJEKTPOIHEPTUH

19. | ABTOMaTU3UpPOBAHHBIE OcHoBHbIE 3a71a4l Kypca. ABTOMaTH3aus yueTa

1. | undopmanronHo- AIIEKTPOIHEPTUU - HHCTPYMEHT MOBbIIIEHUS 3 (PEKTUBHOCTU

U3MEPUTEIIBHBIE CUCTEMBI
KOMMEpPUYECKOIo yueTa
ANEKTPOIHEPTUH

rpoliecca MpOU3BOJICTBA, IEPEAAUN, PACTIPEACICHUS U
noTpebaeHus anexTposneprun. Llenu u 3amnayuu, pemaemoie
cucteMoi. [ [pMHIIMIIBI TOCTPOEHUS COBPEMEHHBIX CUCTEM
ACKYD. Tpebosanus k cucteme ACKYD, nmpasuina yuera
ANEKTPO3HEeprun 1 MoiHocTH. [IpaBuia yuera
ANEKTPUYECKOMN SHEPruu. TUITOBbIE TEXHUYECKUE
TpeOOBaHUS K CPECTBAM aBTOMATU3AIUN KOHTPOJIA U yueTa
anexTposHeprun u MoiHocTH 1t ACKY D sneprocuctem.
CocraB u TpeboBanus K KOHCTpyKIuU. [TokazaTenu
Ha3HadeHwus. TpeboBaHUs MO MUTAHUIO, TPOTPAMMHOMY
00ecrnevYeHnIo, yCTONYMBOCTH K KIIMMATHYECKUM U BHEITHUM
BO3JICUCTBUSM, O€30MTaCHOCTH, HAJIEKHOCTH,
METPOJIOTHUECKOMY 00ECIICUYCHUIO M TEXHUYECKOMY
obcmyxuBanuto. OpraHu3aiys TOYEK U TPYII ydeTa
aneKTpodHeprur. OCHOBHBIE ONPEIETIECHUS U TEPMUHBI.
TpeGoBaHMs K yCTAHOBKE CPEICTB KOMMEPUECKOTO 1
TEXHUYECKOTo yuera. [{enun yuera 351eKTposIHEPTUH.
Oynkuuu u 3aaaun AUMCKY D npennpusituii ceteid.
3agaun AUMC KYD 6bITOBBIX OTpeOUTENCH. DTarbl
CO37IaHUs U BBOJIa B dKcIuTyaTaruto cucrtemsl ACKYD.
[TpenmpoekTHoe oOcienoBanue npeanpusaTus. Paspaborka
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TEXHUYECKOT0 3afaHusl. MonepHu3anus N3MEepUTEIbHBIX
KoMILIeKcoB. TexHopabouee MpoeKTUPOBaHHE
MH(POPMALMOHHO-U3MEPUTEIBHOTO U HH(POPMALIMOHHO-
BBIYUCIIUTENILHOTO KOMILIEKCOB. Pa3paboTka JOKYMEHTOB 110
METpoJIoruueckoMy obecredyenuto. Komruiekranus.
CrpourtenbHO-MOHTa)KHBIE PaOOTHI. [lyckoHanagouHbIe
paboThl. OnbITHAS SKCIUTyaTalus. Y TBEpXKAECHUE TUIIA
CPEJICTBA U3MEPEHUSI U aTTECTALINUS METOIUKH BBIIIOJHEHUS
n3MepeHuil. VcnpiTanne Ha COOTBETCTBHE TEXHUUECKUX
TpeOoBaHUI 0OBbEAMHEHHOTO phIHKA SHepruu. [lepenaua
aBTOMAaTH3UPOBAHHOM HH(OPMALIMOHHO-U3MEPUTETHLHON
CUCTEMBI B IIOCTOSIHHYIO dKcILTyaTanuio M3mepenue snepruu
Y MOIIHOCTH, IIOTPELIHOCTH U3MepeHuid. MeToasl
MU3MEPEHMS MOIHOCTU. IHAYKIIMOHHBIN CYETYHK.
[Tudpossie cuetunku. [TorpemHoctu usmepenuii. Heb6ananc
AIIEKTPO3HEPIUU U MolHocTU. KoMmepueckue norepu.
Crpykrypa u coctaB usmepuresnbHoro kommiekca ACKYD
W3meputenbHbIi kaHai. TpanchopMaTopsl TOKa,
TpaHc(hOopMaTOpPbl HAPSKEHUsI, BTOPUUHBIE 1LIETIH, CYCTUUKU
ANEKTPUYECKOMN SHEpPruu. BivsiHue 3neMeHToB Ha
METPOJIOTMYECKHE XapPAKTEPUCTUKN U3MEPEHUN.
WNupopmannonusiii kaHan. Opranuzaiys KaHaJoB CBSI3U B
COOTBETCTBUE C NEPAPXUUECKON CTPYKTYpPOU MPEATIPUATHS.
TuIbl yCTpOUCTB CBS3M M KaHAJIOB Mepeadyu JaHHbIX. X
Ha/IeKHOCTh U MPOITYCKHas cnocoOHOCTh. TpeboBaHus U K
PE3EepPBUPOBAHUIO KAHAJIOB CBSI3U M 0030p CYLIECTBYIOIINX
peweHnii. YcrpoiictBo cOopa u nepeaaun naHubix (Y CIL).
Haznauenue. TpeGoBaHus K QyHKIIMOHATBHOMY COCTaBY,
napameTpam, XpaHeHHIo JaHHbIX LleHTp 00paboTKM JaHHBIX.
[Tepeuens pemaembix 3a1a4. CocTaB U CTPYKTypa
IIPOrpaMMHO-aINapaTHBIX CPEACTB. TeXHUYECKUE CPEACTBA
U3MEpEeHUs, XpaHeHus, epeadun u o0paboTKu HHPOpMAIII
B cucreMe [{udpoBbie CUETUNKH 3TEKTPOIHEPTHH.
TexHuueckue xapakrepucTuku. HacTpoeunsie mapameTpsl.
CepBHCHBIE BO3MOXKHOCTH, (DYHKIIMU U UX HACTPOMKa.
[IporpammHuoe obecrieuenne. Y CTpolCcTBO cOopa U mepeaaun
nanHbIX (YCII). Texuunueckue XxapakTepUCTHKH.
Kongurypauus u Hactpoiiku. Opranu3zanus 1eHTpa
00paboTku AaHHBIX. TpedoBaHus K HHPPACTPYKType U
arnmapaTHo 4acTu. Y CTPOMCTBO KaHAJIOB CBSI3U Y POBHU
cOopa 1aHHBIX. Y HUBEpCaTbHBIH AaCHHXPOHHBIN MTPEMO-
nepenatuuk. Uurepdeiicsl. Kanansl cszu B AUMCKYD.
CocTaB ¥ Ha3HauY€HUE IPOTPAMMHOTO KOMILJIEKCA CUCTEMBbI
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ACKYD3 CocraB KOMILIEKCa IPOTPAMMHOTO 00ECIICUEHUSI.
Monyinb anMuHHCTpaTOpa cuctemMbl. KOMMYyHHUKALIMOHHBIN
Monyib. baza nanubix. Moaynb cyObeKTOB pbIHKA
ANEKTPOIHEPTUH U MOITHOCTH. CripaBOYHUKU. Motynu
pocMoTpa ¥ 00paboTKK JaHHBIX. Moaynu sKcropra-
HUMIIOPTA.

20. | [ToTepu 1 sHEprOoCcOEpPEIKEHIE
20. | [Torepu u XapakTepHucTuKa MpoOIeMbl CHIDKEHUS TOTEPh
1. | sHeprocOepexeHne AIIEKTPOIHEPTUN AKTYaIbHOCTh 33JJa4l CHIDKCHHUS TTIOTEPh

AIIEKTPOIHEPIUU. 3HAYEHUS OTEPH FIEKTPOIHEPTHHU B
sHeprocucremax P®. OCHOBHBIE MOHATHUSA U OIIPEIEICHHUS.
VYKpynHeHHas CTpyKTypa (paKTUYECKUX MOTEPh
aneKTposHepruu. HebanaHcbl 37eKTpo3HEPru Ha 0ObEKTaxX.
Hopmupoanue noreps 3nexkrpossHepruu. CTpyKTypa noTepb
MOIIHOCTH U JIEKTPOIHEPTUU B DJIEMEHTaX
AIIEKTPOIHEPIETUYECKUX CUCTEM U CUCTEM
3JIeKTpocHaOXeHus. JleTanpHas CTpyKTypa OTUeTHBIX
noteps. [loTepu MOIIHOCTH B BO3YILIHBIX U KaOEIbHBIX JIH-
HUSX pa3IM4YHbIX KJIACCOB HampsbkeHus. [lorepu MmoniHocTH
B CHJIOBBIX TpaHcopmaropax. [Torepu B 10NOIHUTEIBHOM
o0opyznoBaHuu nojcTaHuil. Pacxon anekrposnepruu Ha
cOOCTBEHHBIE HYX/1bI ojicTaHIMi. CucTeMa ydera
anekTposHeprun. Kommepueckue norepu. TpaH3uTHbIE
notepu. MakTopsl, BIXAIOIINE HA OTACIbHBIE
COCTaBJISIOLIME MTOTEPh. METOIbI OIIEHKHU U aHaJIN3a MOTEPh
AIIEKTPO3HEPTUU. XapaKTEPUCTHKA METOJOB U AITOPUTMOB
pacueTa noTepb JIeKTpoIHeprun. Pacuer ycioBHo-
IIOCTOSIHHBIX MIOTEPb MOIIHOCTH U JIEKTPOIHEPTUH B
000pyTI0BaHUHU IJIEKTPUUIECKUX CeTeil. PacueT Harpy304HbIX
IIOTEPH MOILIHOCTHU U 3JIEKTPOIHEPTUH B DJIEMEHTAX
AIIEKTPUYECKUX ceTeil. XapaKTepUCTUKU IpaUKOB
Harpy3ku. MaTerpupyronie Muoxurenu. Pacuer noreps
AIIEKTPOIHEPIUHU MO rpauKy Harpy3ku. MeTosl
OTIpeieNIeHUs] Harpy304YHBIX MMOTE€Ph: METOJ HANOOIBIINX
Harpy3oK, METO/l CPeIHUX Harpy3oK, METO] CPEHUX CYTOK,
METO/]] IO3JIEMEHTHBIX PacueTOB. AHAIN3 TEXHUYECKUX
notepsb. CoBpeMeHHbIE MPOrPaMMHbIE KOMITJIEKCHI 110
pacuery noteps: TpeOoBaHMS K IPOrpaMMHBIM KOMILIEKCaAM,
HCIOJIb3YEMBIM I pacueToB MoTepb. X BO3MOXKHOCTH U
xapakTepucTuku. MHpopmarmonnas obecre4eHHOCTh
pacuetoB. [loctoBepHOCTH o1ieHKH 1ToTepb. [IpencraBienue
PE3yJIBTaTOB OLIEHKU ITOTEPh. MEpPONpUATHS MO CHUKEHUIO
MOTEPh AJIEKTPOIHEPTUHU U OLIEHKA UX SKOHOMHYECKOI
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3(pPEKTUBHOCTH B COBPEMEHHBIX ycioBUsX. Kiaccudukanus
MEPOIPUITHH 110 CHUKEHUIO IOTEPH 3JIEKTPOIHEPTUU.
[TpoOnembl BHEAPEHUST MEPOIIPUSTUIN IO COKPAILEHHIO
IOTEPH JIEKTPOIHEPTUU B COBPEMEHHBIX YCIOBHUSX.
CoBpeMEHHbBIE KPUTEPUU OLIEHKH SKOHOMHYECKOM

3¢ PEKTUBHOCTH MPOEKTOB: YHCTHIA JUCKOHTHPOBAHHBIN
JI0XOJI, BHYTPEHHSSI HOpMa TOXOAHOCTH, HHTErpalbHbIN
CPOK OKYIIAaEMOCTH, TMCKOHTUPOBAaHHBIE 3aTPaThI.
Konkypupyromue 3¢ ¢pextsl OnpesencHue onTuMalbHbIX
3HAYECHUM [TApaMETPOB JIEKTPUYECKHUX CETEH IIPU
POEKTHPOBaHUU. BbIOOpP ceueHuil mpoBo1oB 1 kUil Kabemnei
Y HOMHUHAJIBHOT'O HAIIPSDKEHUS 10 YCIOBUSAM
HKOHOMHUECKON 11€J1eCO00pa3HOCTH MPH TPOSKTUPOBAHUU
(cM. Kypc DIEeKTpUUECKHUE CETH JEKTPOIUTAIOLUINX CUCTEM).
OpranuzanoOHHBIE MEPOIIPUATHS 10 CHUKEHUIO TIOTEPD
ANeKTpo3HEprun. ONTUMH3ALUS PEKUMOB 110 HANPSKEHHUIO
U peakTHUBHOM MOIIHOCTU. ONTUMH3aLMs YPOBHS paboyero
HanpspokeHus [ToHsTHe ecTeCTBEHHOIO M 9KOHOMUYECKOIO
pacnpezeseHuss MOIHOCTEN B 3aMKHYTBIX CETSIX.
Pa3mblkaHMEe 3aMKHYTBIX CETEH B ONTHUMAJIbHBIX TOUKAX
OnTtumuzanus pexuMoB paboTsl TpaHC(HOPMATOPOB Ha
noJicTaHIMAX. BeipaBHUBaHME 3arpy3ku Qa3 JIMHUM.
[ToBbIIEHNE YPOBHS AKCIUTyaTalluu CeTU. TexHu4YecKue
MEPONPUSITHS 10 CHUIKEHUIO IOTEPh 3JIEKTPOIHEPTUH.
KomneHcanust peakTHBHOM MOIIHOCTH. BBIOOp HCTOUHUKOB
peakTUBHOM MoIIHOCTH. CHUKEHUE HEOJHOPOIHOCTU
3aMKHYTBIX ceTel. [TpoonpHas eMKOCTHas KOMIIEH AL
MHAYKTUBHOI'O COTIPOTUBIIEHUS JIMHUN AJIEKTPOIIEpeaayu.
PerynnpoBanue NOTOKOB MOITHOCTH B 3aMKHYTBIX CETSX.
MeponpusiTust o peKOHCTPYKIUU CETH. 3aMEHa
CYIIECTBYIOIIUX ITPOBOIOB JIUHUH U TpaHC(HOPMATOPOB
noactaniuii. CTpOUTETHCTBO HOBBIX JTUHUHN U
TpaHC(OPMATOPHBIX MOACTAHIIMHA. YBeTHUYEeHUE
HOMMHAJILHOTO HAIIPSKEHUSI CETU

AHHOTanuu pabodux MporpamMm JUCHUIUIMH (MOyJieil) mpeacTaBieHbl B MpuiiokeHuu b.

4. TIPAKTUYECKASA ITIOAI'OTOBKA

Wudopmanus 0 MpakTHYECKOW TIOATOTOBKE B  CTPYKTYpe JONOJHHUTEIbHOM
o0pa30BaTeNnbHOM MpOorpaMMsbl MpeCcTaBlieHa B IpuioxkeHue B.




B pamkax ydeOHOro mjaHa JONOJHHUTEIBHON 00pa30BaTENbHOM  IPOTPAMMEI
UCHOJb3YIOTCS TPAaJULMOHHbIE OOpa30BaTENbHbIE TEXHOJOTMM, a TakKXe HWHTEPAKTUBHBIC
TEXHOJIOTUH, IIPE/ICTaBICHHBIE B TAa0. 5.

Tabnuua 5
XapakTepucTuka 00pa3oBaTelIbHON TEXHOJIOTUU
HaumenoBanue Kparkas xapakrepucruka
Pewenue 3anau Pewrenue 3a1au no reMaTukaM JUCHUILUIMH B PAMKax

HaIlpaBJICHUs IPOTPaMMBI.

5. OHEHOYHBIE U METO/IMYECKHUE MATEPHUAJIBI J1JIs1 KOHTPOJIA
OCBOEHMS PE3YJIBTATOB OBYUEHUA

5.1. Tekymuii KOHTPOJIb

TCKYHII/Iﬁ KOHTpOJ'II) HpOBOILI/ITCH B COOTBCTCTBHUH C XapaKTepI/ICTI/IKaMI/I KOHTpOJH)HI)IX
3a/IaHki ¥ nipeacTanieH B Tabmuie 1 npunoxerus .

5.2. IlpomeskyTOUHAsA aTTECTALMS

[IpomexyTouHas aTTecTalys Mo NporpaMMme MpoBoaUTCs B (hopme 3auera, IK3aMEeHa UITU
OoT4e€Ta O CTWKHPOBKE B COOTBETCTBMM C YYEOHBIM IUIAHOM. XAapaKTEPUCTHKA 3aJaHUN
npencrasieHa B Tabnune 2 npuiioxenus [

5.3. UToroBasi arrecTanus

UrtoroBass arrecramusi 1O TMporpaMMe TMPOBOAUTCS B QopMe  -umozosas
ammecmayuonnas paboma. XapakTepUCTUKA 3aJaHUM MpeacTaBieHa Tadnuie 3 mpuaoKeHus
I.

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

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

6.1. YueOHO-MeTOAMYeCcKOe U MHPOPMAIIHOHHOE 00ecrieyeHne

a) mutepatypa HTb MOU:

1. ABToMaru3anusi AMCIETYEPCKOrO yIpaBiieHus B 3iekTposHepreruke / Pen. 1O. H.
Pynenko, B. A. CemenoB . — M. : I3a-Bo MBOU, 2000 . — 648 c. - ISBN 5-7046-0528-1 : 120.00 .



2. ABTromaru3anus 3JEKTPOIHEPreTUUECKUX CUCTEM : YueOHoe mocolue i BY30B IO
CIEeLUaIbHOCTU "ABTOMaTH4ECKOE ylpaBJieHUE JIEKTPOIHEPTETUUECKUMHU
cucremamu","DnerposHepreruueckue cucreMsl U cetu" / O. I1. Anekcees, u ap. ; Pex. B. IL

Mopo3skus . — M. : Dreproaromusaar, 1994 . — 448 c. - ISBN 5-283-01105-4 : 6000.00 .

3. ABTOMAaTHKa 3JIEKTPOIHEPTrEeTHUYECKUX CHCTEM : YueOHOoe MocoOHue IUIisi BY30B IIO
CHEeNUaIbHOCTH "ABTOMATH3AIMS MPOU3BOJCTBA U pacmpeencHus daekrpodnepruun’ / Pen. B.
JI. Kozuc, H. H. OBuapenko . — M. : Dueprousaar, 1981 . — 480 c.

4. becnanoB, B. fI. Dnexrpuyeckue MammHbl : YI9€OHHK JUIsl BY30B I10 HaIlPaBJICHUIO
"OnekTposnepretuka u snekrporexuuka" / B. . becmamoB, H. ®. Korenenen . — 4-e
3., mepepad. u gom . — M. : Akamemus, 2013 . — 320 c. — (Beicmee npodeccuoHambHOE
obpasoBanue . bakanaspuar) . - ISBN 978-5-7695-8497-8 .

5. Benukos, B. A. IlepexoaHble 3JIEKTPOMEXAHUYECKHE IPOLIECCHl B 3JIEKTPUUECKUX
cucTeMax : y4eOHUK ISl JIEKTPOIHEPTeTUUECKUX creluaibHoCcTel By30B / B. A. Benukos . — 2-
e u3a., nepepad. u gon . — M. : Beiciias mxona, 1970 . — 472 c.

6. Bonpaek, A. U. DnexTpuueckre MaluHbl. BBeneHne B 31eKTpOMeXaHuKy. MalinHbl
MOCTOSIHHOTO TOKa M TpaHcopMmaTopbl : Y4eOHUK [UIsi BY30B [0 HAIMPABICHUIO
"DJIeKTPOTEXHUKA, IIEKTPOMEXaHUKA U AJIeKTpoTexHosoruu" u "DnekrposHepretuka" / A. H.
Bonbgaek, B. B. ITonos . — CII6. : ITutep, 2007 . — 320 c. — (YuebHuk i By30B) . - ISBN 5-469-
01380-4 .

7. Wpenpuuk, B. MW. Dnexkrpuueckue CUCTeMbl M CeTH : Y4YeOHUK JUIs
AIIEKTPOIHEPTreTHIECKUX crienuanbHoctedt / B. Y. Unenpunk . — 2-e u3g., crep., nepemned. ¢ u3l.
1989 r . — M. : Anbsuc, 2009 . — 592 c. - ISBN 978-5-903034-76-5 .

8. Kosunosa, M. A. KopoTkue 3aMbIkaHUSI B 3JIEKTPOYCTaHOBKAaX MEPEMEHHOI'O TOKA
HanpsbkeHueM cbie 1 kB : yuebHoe mocodue no nuctunianHe "ToKM KOPOTKOTro 3aMbIKaHUs"
o HanpasneHuto 13.03.02 "DnextposHepreTuka u nekrporexHuka" / M. A. Kosunosa, Har.
uccnen. yu-t "MON" (HUY"MBU") . — M. : U3a-Bo MDOU, 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;

9. KopoTkue 3amblKaHHMsI U HECHUMMETPHUYHBIE PEKHUMBI AJIEKTPOYCTAHOBOK : y4deOHOe
nmocoOue ig BY30B MO CHCHHAIBHOCTAM "DIEKTpUYECKHE CTaHIHH', "DIeKTpocHaOkeHue"
Hanpasienus "Onexktposnepreruka” / U. I1. Kproukos, B. A. Crapmunos, FO. I1. I'yces, M. B.



[Tupartopos . — 2-e., ctep . — M. : Uznarensckuit jom MOU, 2011 . — 472 c. - ISBN 978-5-383-
00625-2 .

10. Jloxtuonos, C. B. Dnexkrposneprernueckue cucreMmbl. KoHCIEKT Jiekuuii : yueOHoe
nmocobue mo Kypcy "DIEKTPOIHEPreTHYECKUE CHCTEMBI" 10 Mpodpuiaro "DIeKTpUUYECKHue
cTaHuuu" HampasieHus "DieKkTporHepreTuka u snekrporexHuka" / C. B. Jloktuonos, C. B.
[ynexenko, Ham. uccnen. ya-t "MOU" . — M. : U3n-Bo MOMU, 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;

11. Meroauueckue ykaszaHus [0 KypcOBOMY NpoeKkTy "PalloHHas 3jeKTpuyecKas CeTh
AJIEKTpOdHEpreTudeckoit cuctemsl”" / A. A. I'maszynoB, Mock. suepr. ua-T (MOW), u op. — 1993 .
-39c.

12. Metoasl pacyera YCTAHOBUBIIMXCS PEXKHMOB SJCKTPUYECKHUX CETEH : ydeOHoe
nmocodue 1O HampaBieHHIO "DIEKTpOIHEpPreTMKa U DIEKTPOTEeXHHKA" T0  KypcaM
"DnexkrposHepreTudeckue cuctemsl’ u "Jlanpaue anexrpornepenaun CBH" / O. B. Iuuuna, C. B.
Jloktuonos, A. H. llapos, C. B. Hlynexenko, Hau. uccnen. ya-t "MOU" (HUY"MBU") . — M.
: Uzn-Bo MOU, 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;

13. OBuapenko, H. 1. ABTomaTika sHEeprocucTeM : y4eOHUK JJIS BY30B 110 HAINPaBJICHUIO
"Onexrposnepreruka” / H. . OBuapenko ; Pex. A. @. [psikoB . — 3-¢ m3x., ucnp . — M. :
Mzparensckuii mom MDOU, 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;

14. OCHOBBI COBpEMEHHOM SHEPTeTHKH : B 2 T. : Y4eOHUK IS BY30B 10 HAMPaBICHUSIM
"Tenmosnepretuka", "DnekTposnepreruka’, "DHepromammHoctpoenue" / OOmr. pen. E. B.
AmetuctoB . — 5-e u3n., crep . — M. : M3narensckuii gjom MOU, 2010 . - ISBN 978-5-383-
00501-9.

15. IIpaBuna ycTpoiicTBa 3JEKTPOYCTAHOBOK . — 7-€ U3 . — M. : Omera-JI, 2006 . — 268 c.
— (Be3omacHocTh 1 oxpaHa Tpyna) . - ISBN 5-365-00299-7 .

16. Pacuer KOpPOTKMX 3aMBIKaHUH U BBIOOP 3JIEKTPOOOOPYAOBaHUS : ydeOHOe mocobue
JUISL BY30B IO CIIEHMAIBHOCTAM "DJNEKTpUUYECKUe CTaHIUuU", "DIEeKTPOIHEPreTHUECKUE CUCTEMbI
u cetu", "DnexrpocHabxkenue", "PeneitHas 3ammTa U aBTOMaTHU3ALMS AJIEKTPOIHEPTETUUECKUX
cucreM" HanpasieHus "Dnextposnepretuxa" / U. I1. Kproukos, u 1p. — M. : AKAJAEMUS, 2005
.— 416 c. — (Bricmee nmpodeccronaibHOe 0OpazoBanue) . - ISBN 5-7695-1998-3 .



17. CnpaBouHUK O MPOEKTUPOBaHMIO ekTpuueckux cereit / U. I'. Kapanersn, [u np.] ;
pen. J. JI. ®aitbucoBuy . — 4-¢ uzn., nepepad. u gon . — M. : DHAC, 2017 . — 376 c. - ISBN 978-
5-4248-0049-8 .

18. ®enoceeB, A. M. PeneitHas 3amura 3JIEKTPOIHEPTETUUYECKUX cUCTeM: Penelinas
3ammTa cete : YueOHoe mocoOue I BY30B IO CIHEIUAIBLHOCTH "ABTOMaTH3aIIMs
MIPOU3BOJICTBA U pacmpeneneHus anekrposneprun” / A. M. @enocee, M. A. degoceeB . — 2-¢
u3a.,nepepad. u gom . — M. : DHeproaromu3aat, 1984 . — 520 c.

19. Yepnobposos, H. B. Peneiinas 3amura s3HEPreTHUECKUX CHCTEM : Y4eOHoe mocodue
IUISL SHEPTeTHYECKHX CIIEIMAIbHOCTEH CpeTHUX NpodeccrnoHanbHbIX yueOHbIX 3aBenenuii / H. B.
YepuoOpoBos, B. A. CemenoB . — M. : Dueproaromusaar, 1998 . — 800 c. - ISBN 5-283-01003-7
:70.00 .

20. llIBenos, I'. B. DxoHOMHYECKHE PEKUMBI IJIEKTPUUECKUX CETel : yueOHoe mocodue
o KypcaM "DJIEKTPUYECKHUE CETH SJIEKTPONUTAIOUX cUCTeM" M "DIEeKTpOIHEPreTUYECKHe
cucTeMbl U ceTu" mo HampasieHuto "DnekrposHepreruka’ / I'. B. IlIBenoB, Mock. sHepr. UH-T
(MDU TY) . — M. : Uznatensckuit tom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 .

21. IHynexenko, C. B. AIropur™Mbl aBTOMAaTU3MPOBAaHHBIX pPacyeTOB CUCTEM
ANeKTpOoCcHaOXkeHUs : yueOHoe mocodue o Kypey "AJNropuTMbl aBTOMaTU3UPOBAHHBIX PACUETOB
cHCTeM 3JIeKTpocHadkeHus" o HampasieHuto "nekrposnepreruka” / C. B. Illynpxenko, Hau.
uccnena. yu-t "MBOHU" . — M. : Uzn-Bo MOU, 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.

6) muteparypa ObC u B/I;

1. bomorosa B.B. , Porames H.JI. , 3ybOkoBa A.I. - "DkxoHOMHKAa »>HEpPreTUKu',
WznarensctBo: "Usnarensckuit jom MOU", Mocksa, 2011 - (320 c.)
http://e.lanbook.com/books/element.php?pll_id=72321;

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

3. I'epacumoBa B.I'.- "Onekrporexunuecknii cnpaBounuk: B 4 1. T. 3. IIponsBoacrtso,
nepesiadya U pacrpeaeneHue dMeKkTpuiecko sneprun”', Mzgarenscteo: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;



4. XKyxoB B.B.- "Onexrpuueckas 4acTb 3JEKTPOCTaHLUMH € Ta30TypOMHHBIMU U
napora3oBbiMH ycTaHoBkamu'", znarensctBo: "MOU", Mocksa, 2019

https://www.studentlibrary.ru/book/ISBN9785383012604.html;

5. KongparbeBa O.E.- "OcHOBbl OXpaHbl Tpyla U TEXHUKM O€30MACHOCTH B
anekTpoycraHoBkax", M3narensctBo: "MOU", Mocksa, 2019

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

6. HaceipoB P.P.- "VpaBnenue kauectBoM 3iiekTposHeprun”, M3narensctso: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

7. lloramoB JI. A.- "Teopernueckue OCHOBBI 3JIEKTPOTEXHHUKHU: KpaTKui Kypc',
WznarensctBo: "Jlans", Cankt-Ilerepoypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

8. CaBuenko O.B.- "Ilorepu 31eKTposHEpPruu Npu €€ TPAHCHOPTE MO IEKTPUUECKUM
CEeTSIM: pacyeT, aHaJlu3, HopMUpoBaHue U cHkenue", U3natenscrto: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383012185.html;

9. Coxonoa M.B.- "Dnektpodusznueckue OCHOBBI TEXHHKH BBICOKHX HAIMpPSKEHHH'",
HzparenscrBo: "MOBU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

10. IeemoB I'.B.- '"T'opoackue pacnpeneauTeNbHble JJICKTPUUYECKUE CEeTH',
UznarenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011034.html;

11. IBenos I'. B., CumaueBa O. B., Capuenko O. B.- "[lotepu smekTposHepruu mpu ee
TPAHCIIOPTE TO DJIEKTPUYECKUM CETSIM: pacyeT, aHaiu3, HOPMHUPOBAHME M CHHUXEHHue'",
M3narensctBo: "U3narensckuit njom MOU", Mocksa, 2013 - (424 c.)
http://e.lanbook.com/books/element.php?pll_id=72266;

12. IlBenos I'.B.- "DnekTpocHaOkeHHE TOPOJOB: SIEKTPONOTPEOICHUE, pacUETHBIC
Harpy3Ku, pacrnpeaenutensibie cetn', M3natenscto: "MOU", Mocksa, 2012 - (268 c.)

https://www.studentlibrary.ru/book/ISBN9785383007433.html.
B) ucnoiab3zyembie IbC:

6.2. KagpoBoe o0ecrieueHue

Jns  peann3anuu  JIOTIOJIHUTENFHOW 00pa3oBaTeIbHOM MPOTpaMMBbl  IPUBJIEKAIOTCS
MpenojaBaTesd U3 4Yuclia ITaTHBIX HayyHo-mefarornyeckux pabotukos ®I'bOY BO «HUY
«MBOW» wu nuna, npeacraButenu paboronaTteneit uiam  oObenMHEHMH paboronaTeneil.
Nndopmanus o kaapoBoM oOECHeUeHUU JOMOIHUTEIbHOW 00pa30BaTeIbHOW MPOrpamMMbl
[IpeACTaBIICHA B IIPWIOKeHUU J1.



CeemeHHssT O PYKOBOAMTENE  JIONOJHUTENIBHOH  0Opa3oBaTeNbHON  MpOrpaMMBl
IIpEJCTaBIEeHbI B IpuiiokeHue E.

6.3. ®uHaHCOBOE O0ecneueHue

[lnam pacxomoB W pacder OOOCHOBaHHS CTOMMOCTH TIO  JOMOJHUTEIBHON
o0pasoBaTesbHON ITporpamMMe MpeICTaBIICHBI B IpuiioxkeHue K.

duHaHCHPOBAHUE MPOrPAMMBI OCYILECTBIISACTCS 3a CUET JIMYHBIX CPEACTB CIylIaTesen
WU 3aKa34MKOB, I10 HAMPAaBJICHUIO KOTOPHIX MPOBOAMTCS oOydeHHe. B kadecTBe 3aka3zumka
MOTYT BBICTYNaTh paboToAaTeN, yHUBEpCUTETHl (B ToM umcie MOMU), rocymapcTBeHHBIE
CTPYKTYPBI U IPOYHE YIACTHUKU 00pa30BaTEIIbHOT'O PHIHKA.

6.4. MaTepuajibHO-TeXHHYECKOE 00ecrieyeHue

MatepraabHO-TEXHUUYECKUE YCIIOBHUS PEAM3allUU JOMOJIHUTEIbHOW 00pa30BaTeIbHON
porpammsl npeacrasieHsl B [Ipunoxenun 3.

Kanennapuseiii rpaguk ydeOHOro mporiecca paspabaThIBaeTCsl ¢ y4eTOM TpeOOBaHHMA K
KauecTBy OCBOEHHsS U To 3ampocam oOyuvaromuxcs (IIpunoxenune W). Pacnucanue 3anatuit
pa3pabarbIBaeTCs Ha KAKAYIO PEATN3yeMYI0 IPOTPaMMYy.

JIMCT U3MEHEHU (AKTY AJIN3ALIAN)

‘ Ne i/m | Coneprxkanue u3MeHeHus (aKTyaTn3alnim) ‘ Jlata yTBepKJIeHUSI U3MEHECHUI
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

PyKOBOHHTeHB o CeegeHva o snagensue L3N M3K I[ I/I

O6pa30BaTe‘HI)HOH AL Brageney Kosanes [.W. o

HpOFpaMMLI * Mol ¢ WUaeHTudMKaTOp R09bc37b9-KovalevDmIl-bf54cea? KOBaﬂeB

(IOJDKHOCTB, YUeHas CTEeNeHb, YIeHOe (moamuce) (pacmudpoBka

3BaHHUE) TIO/IHCH)



