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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
AJIEKTPOTEXHUKA» Tpoduisa "DIEKTPOIHEPIeTHUCCKHUE CHUCTEMbl M CETH" C MPHUCBOCHHUEM
KBaJTM(pUKAIN "NHxeHep-3IeKTpUK".
[IporpamMmMa siBisieTCsI MPEEMCTBEHHONM K OCHOBHOM 00pa3oBaTelIbHOW MpPOTrpamMme BBICIIETO
oOpa3oBanus HanpaBiaeHus NoAroToBkU 13.03.02 «DnekTposHepreTuka u 3MEKTPOTEXHUKAY.

IIporpamma cocTaBiieHa B COOTBETCTBHU:

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

- ¢ [Ipodeccnonansubm crarmaptoM 20.012 «PaboTHUK MO OpraHU3aIlluu SKCILTyaTaI[uu
ANEKTPOTEXHUYECKOTO 0OOPYIOBAaHUS TEIUIOBOM 3JEKTPOCTAHIIMUY, YTBEPKACHHBIM MPUKA30M
Muntpyna 06.07.2015 1. Ne 4281, 3apeructpupoBanibiM B Muntocte Poccun 29.07.2015 r. Ne
38254, ypoBenb kBanudpukanuu 6.

- ¢ Ipodeccnonambubiv  crammaptom 20.032  «PaboTHUK TIO OOCITY>KHBAaHUIO
00Opy/nOBaHUsl TMOACTAHLIUNA DSJIEKTPUUECKUX CETEei», YTBEP)KICHHBIM NpuKazoM MUHTpyna
31.08.2021 r. Ne 611n, 3apeructpupoBanubiM B Muntocte Poccun 04.10.2021 r. Ne 65260,
ypOBEHb KBanu(pUKaLUU 6.

- ¢ Ilpodeccuonanpupiv  crangaproMm 20.041 «PaGoTHHK TIO OINEPATUBHO-
TEXHOJIOTUYECKOMY  YIPABIEHUIO B JIIEKTPUYECKUX CETIX», YTBEP)KICHHBIM IMPUKA30M
MunTtpyna 14.05.2019 r. Ne 3271, 3apeructpupoBanHbiM B Muntocte Poccun 16.07.2019 r. Ne
55292, ypoBeHb KBaIupHUKaUH 6.

®opma peaausanuu: oOyueHHE C TMPUMEHEHUEM JHUCTAaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJOTHMU.

®opma 00yUyeHHs : 3209HASL.

Pexum 3aHAaTHIH:

Pacnivcanue 3aHATHMI 1O JONOJHMUTENBHOM 0OpPa30BaTENbHOM MpPOrpaMMe MOXKET
YCTaHABJIMBATHCS B 3aBUCUMOCTH OT Habopa B rpymibl. KOHKpETHBIE TaThl TPOBEICHUS 3aHATHIA
yKa3bIBAIOTCS B JOTOBOPE HA OKa3aHHE 00pa30BaTeNbHbIX yCIyr. JlaHHbIE paciCcaHus XpaHATCS
B DJIEKTPOHHOW CHCTEME ydeTa XoJa pealn3alliil MpOorpaMMbl Mpu ee Hammuuu. [Ipu mrobom
rpaduke 3aHATUH yyeOHas Harpy3ka ycraHaBiuBaeTcs He Oosiee 40 yacoB B HeNeNi0, BKIIOYAs
BCE BUJIbI ayIUTOPHON U BHEAYIUTOPHOM (CaMOCTOSATENIbHOMN) yueOHOM paboThI CirymIaTess.

TpeOoBaHMsI K YPOBHIO MOATOTOBKH CJylaTejs, Heo0XOAUMbIe JJs1 OCBOCHUS
NpOrpaMMbl: JIUIIA, KEJAloIlMe OCBOUTH JIOTOJIHUTENBHYIO 00pa3oBaTENbHYIO MPOrpaMmy,
JOJKHBI UMETh WJIM NOJTy4yaTh BBICLIEE WM cpeaHee npodeccruoHanbHoe oOpazoBanue. Hamnuue
yKa3aHHOTO 00pa30BaHUs JOJDKHO TOATBEPXKIATbCS JIOKYMEHTOM TOCYIAapCTBEHHOI'O WM
YCTaHOBJIEHHOT'O 00pa3slia, WK akaJeMHUYeCKON CIPaBKOW O MPOXO0XKIEHUH 00yUEeHHUSI.



BoiiaBaeMblii JOKYMEHT: IIPH YCIICITHOM POXOKICHUN IPOTPAMMBI U C[aue UTOTOBOM
aTTeCTAllMd BBIIACTCA JHUILUIOM O TNPO(ECCHOHAIBLHON MEPENOArOTOBKE YCTAHOBJICHHOTO
oOpa3ia.

Cpok feiicTBUS UTOTOBBIX IOKYMEHTOB

Cpok JeiicTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHUPYETCSl Ha OCHOBE MPaBUII IO padoTe
C TepcoHAIOM B cdepe AeSITeNbHOCTH JAaHHOH NpOTrpaMMbl, YCTaHABJIMBAETCS Ha OCHOBE
COJIep>KaHusl IPOrpaMMBbI U COCTaBIISIET (B rojiax): 6€CCpoOUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

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

Ta6auna 1
KoMIeTeHTHOCTHO-OpUEHTUPOBAHHBIC TPEOOBAHUS K PE3yIbTaTaM OCBOCHHUS ITPOTPAMMEI
Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM
VK-2: Cnocoben 3HaTh:
OMpEeNEeNATh KPyr 3a/1ad B | - KpPyr 3aJad B paMKax T[OCTaBICHHOM IeJIM HU BBIOOP
paMKax MOCTaBJICHHOMN 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.

20.041 «PabOTHUK 10 ONEPATUBHO-TEXHOJIOTHYECKOMY YIIPABJICHUIO B 3JIEKTPUUECKUX CETIX»




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

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

HOJIrOTOBUTEJIBHBIX - IlpoBepka OTCYTCTBHUSA B 3JIEKTPOYCTAHOBKAX ITOCTOPOHHMX
MepOHpHHTHﬁ, Jian, MCXaHUM3MOB, ITOCTOPOHHUX MPCIAMETOB IICPCH Ha4YaJIoOM
IPEIIECTBYOLINX OIEPATUBHBIX MEPEKIIOUCHUH;

OlepaTUBHBIM - O3HakOMJIEHME C COCTOSSHUEM  IJIEKTPUUYECKOM  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:
MPOEKTUPOBAHUS U JKCIUTyaTallUd 3JIEKTPOIHEPTETUUECKUX CHUCTEM, AJIEKTPOIHEPreTHUECKUX
KOMILIEKCOB, CUCTEM DJICKTPOCHA0KEHUS, aBTOMATU3AIINH U MEXaHH3AIMX TIPOU3BOJICTBA).

- 24 ATOMHasi NPOMBIIUIEHHOCTH (B c(hepax: MPOEKTUPOBAHUS U IKCIUTyaTallui OObEKTOB
AJIEKTPOIHEPTETUKH; TEXHUYECKOTO OOCITY)KMBAaHHSI ¥ PEMOHTA DIIEKTPOMEXaHHUYECKOTO
o0opynoBaHus).

- 20 DnexkTposHepreTuka (B cepe 3JIeKTPOIHEPTETUKU U DIIEKTPOTEXHUKH).

- 16 CTpoUTENbCTBO M KWINITHO-KOMMYHAJIBHOE X035ICTBO (B chepe MPOEKTUPOBAHUS U
IKCILTyaTaIil 0OBEKTOB AIMEKTPOIHEPTETUKH).

- DIEKTPOIHEPreTHKA U IEKTPOTEXHHKA.

- DIEKTPOIHEPTrETHUECKUE CUCTEMBI U CETH.

Oobvexkmamu nipohecCUOHATBEHON NeITETLHOCTH SIBIISIOTCS:

- DJIEKTPUYECKUE CTAHIIMH U TIOJICTAHITHH.

- IJICKTPOIHEPTETHUECKHUE CUCTEMBI M CETH.

- CHCTE€MBI 3JIEKTPOCHA0XKEHUS TOPOJOB, MPOMBIIUICHHBIX MPEANPUATHH, CEThCKOTO
XOSﬂﬁCTBa, TPAHCIIOPTHBIX CUCTEM U UX 0OBEKTOB.



- YCTAHOBKHU BBICOKOTO HAIPSDKEHUS PA3IUYHOIO HA3HAUEHUS, AIEKTPOU3O0JIALUOHHbBIE
MaTepHasbl, KOHCTPYKLIUHU U CPEACTBA UX IUArHOCTUKH.

- peneliHas 3aluTa U aBTOMaTH3a1Us 3JIEKTPOIHEPTreTUUECKUX CUCTEM.

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

- JJIEKTPUYECKUE MAalIMHBI, TPaHC(HOPMATOPHI, AIEKTPOMEXAHHUUECKUE KOMIUIEKCHI U
CHCTEMBI, BKJIKOYasl UX YIIPaBICHUE U PETYIUPOBAHUE.

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

- DJIEKTPUYECKAsT U30JIALUS AIEKTPOIHEPIETUUECKUX U DJIEKTPOTEXHUUECKUX YCTPOMCTB,
Ka0elpHble M3IEIUs U IPOBOJA, IEKTPHUUECKUE KOHJEHCATOpbl, MaTepuanbl U CUCTEMBI
AIIEKTPUYECKON M30JISIINN IEKTPHUECKUX MAlIMH, TPaHC(HOPMATOPOB, KaOEeH, IJIeKTPUIECKUX
KOHJICHCATOPOB.

- BJIEKTPUYECKU IPUBOJ] U aBTOMATHKA MEXAHU3MOB U TEXHOJIOTMYECKUX KOMILJIEKCOB.

- JJIEKTPUUYECKOE XO3ANUCTBO U CETH NPEANPUATUIN, OPraHU3aLUN U YUPEKICHUN.

- AIIEKTPOOOOPYI0OBaHNE HIU3KOTO U BBICOKOTO HANPSHKEHUSI.

- IOTCHIIMAJIBHO OINACHBIE TEXHOJOTHYECKUE MPOLIECCHl U IIPOU3BOICTBA IIEKTPUUECKON
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
npoaAeaTenbHOCTH:
Konempyxkmopcxuii:
- [IpoexTupoBaHMe IEKTPUUECKUX CETEH U ANEKTPOTEXHUUECKOTO 000PY10BaHMS.
OKenyamayuonHolil:
- DKCIUTyaTanys BEICOKOBOJIBTHOTO JEKTPOOOOPYI0BAHUS IIEKTPUUECKUX CETEH.
B pesynpraTe OCBOEHUs IOMOJHUTEIBLHOM 0Opa3oBaTeNbHOM HpPOrpaMMbl CIyILATENb
JOJDKEH  00JlafaTh  CHOCOOHOCTSAMH K BBIIOJIHEHHIO HOBOIO BHAA JIeSITEIbHOCTH
COOTBETCTBYIOIIErO MpUCBacMON KBATH(PUKAIIUM MHIKEHeP-JIEKTPHK.

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:

- 30,6 3aueTHBIX €IMHHII,

1100 ak. u.

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

VYueOHBI TUTAaH JIOMIOJIHUTENIBHOW O00pa30BaTEIbHOW MPOTpaMMBl TPEACTABICH B
MIPUIOKEHNE A., ABIIAIOIUNCSA HEOTHEMIIEMOM YaCThIO IPOIPAMMBI.

Ta0mnuma 3
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1 TeopeTnueckue 5
OCHOBEI 8 10| 4 4 | 2 |48 DK3aMeH
IIEKTPOTEXHUKHU
1.1. | Teoperuueckue 5 Pemren
OCHOBBI 10| 4 4 | 2 |48 e
8
ANEKTPOTEXHUKH 3amaq
2 DNeKTpOMEXaHHKa 5
P 5|10 4 42| Srcsamen
2.1. | DnekTpoMexaHUKa 5 Pemen
10| 4 4 | 2 |48 e
8 3a1a4
3 OcHOBBI 3 3
aver ¢
3JIEKTPOBE30MACHOCT 6| 2 21 21|2 9
2 OIIEHKOI
"
3.1. | OcHoBBHI 3
3IEKTPOOE30MaCHOCT 5 6| 2 21 21|2
"
4 IIpousBoncTBO 5 6| 2 2| 2| 45 3auer ¢
JJIEKTPOIHEPTUN 2 OIIEHKOH
4.1. | IlpousBoacTBO 5 61 2 5 o | 46
INEKTPOIHEPTUH 2
5 Ilepenaya u
5
pacnpeneneHue 0 8| 3 32|42 DK3aMeH
3JIEKTPOIHEPTUHU
5.1. | [lepenaua u 5 Pemen
pacnpeneneHue 0 8|3 32|42 e
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KOPOTKHUX 0 8| 3 3|12 |3 DK3aMeH
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6.1. | PacueTsl TOKOB 4 Pemen
KOPOTKHX 0 8| 3 312 |3 ue
3aMbIKaHU N 3ama4
7 [lepexonnbie
5 3auer ¢
3IIEKTPOMEXaHHIECK 8| 3 3|2 |4 9
2 OLIEHKO}
He MPOLECCHI
7.1. | [epexonnsie 5
DNISKTPOMEXAHHHECK | ) 8| 3 312 |4
He TPOIECCHI
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Ka4eCTBOM 2
9JICKTPOSHEPIHH
17 Junarnocruka 4 3
BBICOKOBOJIETHOTO 6| 2 22|38 aner ¢
4 OLICHKOM
obopynoBaHus
17.1 | JlnaraocTuka 4
BBICOKOBOJITHOTO 4 6| 2 22|38
00opyIoBaHUS
18 ACIY u
yIpaBJieHUe 4 3ager ¢
pexumMamu paboThI 2 6|2 2123 OLIEHKOH
cere
18.1 | ACAY u
yIpaBJieHHe 4
pexxumMamu paboTHI 2 612 212|3%
cere
19 ABTOMaTH3UpPOBAHH
BIE CHCTEMBI 3 3aver ¢
KOHTpOJISI U yueTa 6 62 212130 OLICHKOI
9JICKTPOIHEPIHH
19.1 | ABTOMATH3MPOBAaHH P
BIE CUCTEMBI 3 creH
KOHTPOJIS U yueTa 6 62 21213 3;{;{
9IIEKTPOIHEPTHH
20 HOTepH u 4 3auer ¢
JHEProcoOepeKeHUE 0 6|2 21234 OLIEHKOMH
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arrecTanus 010! 8 2 | A aTTeCTalllOHHAs
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HTOIO: 1
1|14 9%
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3.2. Copepxanue nporpamMmmsl (pado4yue nNporpaMmMbl JMCHHUILIMH (MOLy1ei)
Coneprxanue TUCIUILTAH (MOIyJIeH) IpeACTaBiIeHo B Ta0. 4.
Tabnuma 4
CopepxaHue TUCIHUIUIMH (MOYJIeil)
No Haumenosanue
JTUCITUTIINH (MOJTyJIeH ) ConeprkaHue TUCIUIUIAH (MOTYJIEH)
1. 3J'ICKTp03HepFCTI/ILICCKI/IC CHUCTCMBI U CCTHU
1.1. | DnekTposHepreTuvyecKre TeXHUKO-IPKOHOMUYECKUE OCHOBBI IIPOEKTUPOBAHNUS

CHCTEMBI U CETH ANEKTpUYECKUX ceTeil. OCHOBHBIE 3aja4H TPOCKTUPOBAHUS
anekTpuueckux cereil. KanuranbHblie BIOKEHUS Ha
COOPYKEHHE BO3YITHBIX U KaOCIbHBIX JIMHUM.
KanuranbHbie BIOXXEHHS HA COOPYKEHUE TOHMKAIOITUX
nojAcTaHIyil. M3nepkku Ha aMOpPTH3AIUIO U 00CITy)KHBAaHUE




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

ceTH. 3aTpaThl HA KOMIICHCAIIUIO MTOTEPh AIEKTPOIHEPTUU B
cetu. [ToHATHS HOPMUPOBAHHOTO CPOKA OKYITAEMOCTH,
kod(durmenta 3¢ HEKTUBHOCTH U TUCKOHTHPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B KAYECTBE KPUTEPHUS
sKoHOMHUYeCcKOH dpdhexTuBHOCTH. Kitaccudukamms
noTpeOUTENeH Mo CTENEeHN HaIe)KHOCTH HIIEKTPOCHA0KEHUSI.
Omnpenenenue BEpOATHOTO yiiepOa OT nepepbia
anekTpocHalOxeHus. baancel momHocTel B
ANIeKTpodHEepreTuyeckoit cucreme. Cocrapistoniie 0araHCcoB
AKTUBHOW M PEAKTUBHON MOIIHOCTH B
AIIEKTPOIHEPTETUYECKUX CUCTEMAX U PaOHHBIX CETAX.
BrisiBiIeHIE HEOOXOIMMOCTH YCTAHOBKH JIOTIOTHATEIBLHBIX
HMCTOYHUKOB PEAKTUBHON MOIIHOCTU. MICTOUHUKHN
PCAKTUBHON MOIIHOCTH B 3JICKTPHYECKHUX CHCTEMaX, UX
TEXHUUYECKHUE U IKOHOMUYECKHE XapaKTepUCTUKU. BpiOop
MOIIHOCTH Y THIIA KOMIIEHCUPYIOIINX YCTPOUCTB 10
yCIIOBUSIM OajlaHCa pEaKTUBHON MOIIHOCTHU B AJIEKTPUUECKON
cetd. [IpUHIUIIBI SKOHOMUYECKOTO Pa3MEIICHHS
KOMIIEHCUPYIOIINX YCTPOUCTB Ha MOJACTAHIMSIX ceTH. BBIOOD
OCHOBHBIX MTaPaMETPOB AJICKTPHUSCKUX CETEH IpH
npoekTupoBaHuy. OCHOBHBIE THITHI KOH(PUTYpaLIUN CXeM
IEKTPUICCKUX CETEH M X KAaYeCTBEHHBIC XapaKTCPUCTHKH.
Br160p HOMUHAJIBHOTO HAMPSHKEHUS YIacTKOB ceTh. Bribop
YCTaHOBJICHHON MOIIHOCTH TPAaHC(OPMATOPOB
MOHIDKAIOIIUX MOICTAHIIUI: SdKOHOMUYECKOE KOJTMYECTBO U
HOMHHAJILHBIC MOIIHOCTH TPAHC(POPMATOPOB, TEXHUUIECKUE
OTpaHUYEHUS, TOMYCTUMBIC TIEPETPY3KHU B PA3IUYHBIX
pexxuMax. Beibop cxeM pacnpeaenuTenbHbIX YCTPOICTB
MOHIKAIOIIUX MOACTaHIui BpIOOp MPOBOAOB BO3TYIITHBIX
JUHUN U CEYCHUI TOKOBEMYIINX JKUJT KaOemei:
HYKOHOMUYECKHE TapaMeTpPhl, TEXHUUYECKHE OTpaHHuCHUS,
JIOITYCTUMBIC TIEPETPY3KH B pa00YNX PEKUMAX. AJITOPHTM
BBIOOPA ONTHMAIILHOTO BapUaHTa CXEMBI CETH.

ABTOMAaTH3UPOBAHHBIE CHCTEMBI KOHTPOJIS U y4€Ta AIEKTPOIHEPTUU

ABTOMAaTH3UPOBAaHHBIE
CUCTEMBI KOHTPOJIA U
ydeTa 3JIEKTPOIHEPTUU

OcHoBHbIE 3371auu Kypca. ABTOMaTH3aIs yyeTa
AIIEKTPOIHEPT U - UHCTPYMEHT MOBBIIIEHUS 3(pPEeKTUBHOCTH
mpouecca NpOU3BOACTBA, NIEPEad, PACIPEICICHNS U
notpelienus anekTposneprun. Llenu u 3anauu, pemaembie
cucteMo. [ [pMHIIMIIBI TOCTPOEHUSI COBPEMEHHBIX CUCTEM
ACKYD. TpeboBanus k cucteme ACKYD, npasuna yyera
AIIEKTPOHEPTHU U MOIHOCTH. [IpaBuia ydera
AIIEKTPUYECKON SHEPTUH. TUIIOBBIE TEXHUYECKUE
TpeOOBaHUS K CPEJICTBAM aBTOMATU3AlIMK KOHTPOJIA U yyeTa




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

anekTposHepruu u MmoHocty 11t ACKYD sneprocucrem.
CocraB u TpeboBaHus kK KOHCTpyKUIuHU. [Tokazarenu
Ha3zHaueHus. TpeOoBaHuUs 110 MUTAHUIO, IPOIPAMMHOMY
00ecne4yeHn10, yCTOMYMBOCTH K KIIMMAaTHYE€CKUM U BHELITHUM
BO3/CHUCTBUAM, O€3011aCHOCTH, HA/IEKHOCTH,
METPOJIOTHYECKOMY 00ECIIEUCHUIO U TEXHUYECKOMY
oOcnyxuBaHuto. Opranu3zanys TOueK ¥ Iyl yuyeTa
351eKTpOo3HEprun. OCHOBHBIE OIIPENETICHUS U TEPMUHBI.
TpeboBaHMs K YCTaHOBKE CPEICTB KOMMEPUYECKOT0 U
TEXHUUYECKOro yuera. Llenu ydera ajiekTposHepruu.
®yukuuu u 3anaun AUMCKYD npennpusituii cereil.
3agaun AUMC KYD ObITOBBIX OTpeOUTENCH. DTaITbI
CO3J1aHus U BBOJIA B 3KcIUTyaTaluio cucrembl ACKYD.
[TpenmpoekTHOE 0OCIenOBaHkE TpeanpusaTus. Paspaborka
TEXHUYECKOr0 3afaHus. MonepHu3anus N3MEpUTEIbHBIX
KOMIUIEKCOB. TexHopabouee NpoeKTUPOBaHUE
MH(POPMALMOHHO-U3MEPUTEIBHOTO U HH(POPMALIMOHHO-
BBIUMCIUTEILHOTO KOMILIEKCOB. PazpaboTka 10KyMEHTOB 110
METpOJIOTHuecKoMy obecrieuenuto. Komruiekraus.
CrpoutenbHO-MOHTa)KHbIE PaOOTHI. [lyckoHananouHbIe
paboTbl. OnbITHAs SKCIUTyaTalus. Y TBEpKIECHUE TUIIa
CPEJICTBA U3MEPEHUSI U aTTECTALU METOIUKH BBIIIOJTHEHUS
n3MepeHuil. VcnpiTanne Ha COOTBETCTBUE TEXHUUECKUX
TpeOoBaHUI 00bEIMHEHHOTO phIHKA dHepruu. Ilepegaua
aBTOMAaTH3UPOBaHHOM HH(OPMAIMOHHO-U3MEPUTETHLHON
CUCTEMBI B TIOCTOSIHHYIO dKCILTyaTanuio M3mepenue snepruu
Y MOIIHOCTH, IIOTPELIHOCTH U3MepeHnid. MeTo bl
MU3MEPEHMS MOIIHOCTH. THAYKIIMOHHBIN CYETYHK.
[Tudpossie cuetunku. [TorpemHoctn u3mepennii. Hebanauc
AIIEKTPO’HEPIUU U MolHOCcTU. KoMMmepueckue norepu.
CrpykTypa u coctaB u3meputenbHoro kommiekca ACKYO
N3mepurtenbhpiii kKanai. TpancgopMaTopsl TOKa,
TpaHc(hOpMaTOpbl HAPSKEHUsI, BTOPUUHBIE 1IETIH, CYETUYNKU
ANEKTPUYECKOM SHEPruu. BiusHue 31eMeHTOB Ha
METPOJIOTMUECKHUE XapaKTEPUCTUKN U3MEPEHU.
WNupopmannonuslit kanan. Opranuzaius KaHaJoB CBSI3U B
COOTBETCTBUE C NEPAPXUUECKON CTPYKTYpPOU NMPEATIPUATHS.
Turnbl yCTPOMCTB CBSI3M M KAHAJIOB MEpeaadn JaHHbIX. X
HaJIeKHOCTh U MPOITyCKHas ciocoOHocTh. TpeboBaHus u K
PE3epPBUPOBAHUIO KAHAJIOB CBSI3U M 0030p CYIIECTBYIOIINUX
pewennii. YcrpoiictBo coopa u nepenaun qaHubix (Y CIL).
Haznauenue. TpeGoBanus K GyHKIIMOHATBHOMY COCTaBY,
napameTpam, XpaHeHHIO JaHHbIX LleHTp 00paboTKH JaHHBIX.
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JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Ilepeuens pemaeMbix 3aga4. CocTaB U CTPYKTypa
IIPOrpaMMHO-aINIapaTHBIX CPeACTB. TeXxHUUYecKkue cpeacTsa
U3MEpEeHUs, XpaHeHUs, iepesiaun U 00paboTKu MHPOpMAIIT
B cucreMe L{udpoBbie CHETUNKH 3IEKTPOIHEPTHH.
TexHuueckue xapaktepucTuku. Hactpoeunslie mapaMerpsl.
CepBHCHBIE BO3MOXXHOCTH, (DYHKIIMH U UX HACTPOMKA.
[IporpammHuoe obecrieueHre. Y CTporUCTBO cOopa U nepeaaun
nanHbIX (YCILM). Texnuueckue XapakTEpUCTHKH.
Kondurypamnus n Hactpoiiku. Opranuzamnus [eHTpa
00paboTku gaHHBIX. TpedoBaHus K MHPPACTPYKType U
armnapaTHOM 4yacTu. Y CTpOKWCTBO KaHAJIOB CBSI3U Y POBHU
cOopa JaHHBIX. Y HUBEPCAIbHBIN AaCUHXPOHHBINA IPEMO-
nepenatauk. Murepdeiicol. Kanansr cszu B AUMCKYD.
CocTaB 1 Ha3HauYE€HUE IPOTPAMMHOIO KOMILJIEKCA CUCTEMBbI
ACKYD CocraB KoMILIeKCa TPOrPAMMHOT0 00ECTICUEHUSI.
Monynb agMuHHUCTpaTOpa cucTemMbl. KOMMYHHUKAIIMOHHBIN
MonyIb. baza nanubix. Moaynb cyObeKTOB phIHKA
ANIEKTPO3HEPIruu U MoiHocTu. CripaBouHukU. Moaynu
poCcMOTpa M 00pabOTKH JaHHBIX. Moaynu sKcropra-
MMIIOpTA.

ACJ1Y u ynpasnenue pexxumamu paboThI ceTeit

ACJ1Y u ynpasienue
pexxuMaMu paboThI ceTeit

ABTOMaTU3UPOBAHHBIE CUCTEMBI JUCIIETYEPCKOTO
yopasierus (ACAY) 33C. OcuoBusbie 3agaun. CTpykTypa
ACY. Undopmanus, HeoOxoaumas it ynpasiaeHust 29C.
[TpeumymectBa npu cozpanuu exuHot 93C (EDC) Pocceun.
Nudopmanus B8 ACHY. U3mepenne u KoJupoBaHue
uHpopmanuu. Kanans! cs3u. Ilepenaua auckperHoi
uHpopmanuu. Monynsanus curaaiga. MHOrokaHajlibHbIe
KOJIOMMITYJIbCHBIE YCTpOIiCcTBa TenemexaHuku. [lonstue
pexxuma D9C. [TonsTre 06 onTUMaIBLHOCTH peskuMoB IIC.
Kpurepun ontumansHocTU. OrpaHrueHus, HaKJI1abIBae€Mble
Ha (pu3nuecKue napaMeTpbl U yCIOBUS pabOThl OCHOBHOTO
o0opynoBanus. LleneBblie pyHKIIMM U OTpaHUYEHUS TPU
pacyere ONTUMAIIBHBIX peKUMOB paboTel DOC. Busl
iaHupoBaHus pexumoB DIC. XapakTepUCTUKHU IpapuKoB
Harpy3ku. [Iporno3upoBanue CyTo4HOro rpaduka Harpy3KH.
MeTo 161 TPOrHO3UPOBAHUS CYTOUHOTO rpaduKka Harpy3Ku.
Hcrounnku peaktuBHOM MoutHOCTH B DOC. [ToHsTHE 00
ONTUMAJILHOM paclpeielIeHny PEaKTUBHON Harpy3Ku MEXy
UCTOYHHUKAMU pPEaKTUBHON MoIIHOCTHU. [ToHsTHE 00
HKOHOMUYECKH 11€JIeCO00pa3HON KOMIIEHCAIIMH PEaKTUBHOM
MOIIHOCTH B paclpeAeIuTeNbHbIX ceTaX. ONTUMaIbHOE
pasmenieHue 6arapeil KOHIEHCATOPOB B
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ConepkaHue TUCIHUIUIUH (MOTYJICH)

pacupeneuTeNbHbIX CETAX C Y4€TOM U3MEHECHUS
HaIPSKEHUS.

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

Jnarnocruka
BBICOKOBOJIbTHOT'O
obopynoBaHus

3anauu COBpeMEHHOM 1uarHocTuku. CoBpeMeHHas cuctema
JUArHOCTHKA. JIMarHOCTHKA 3JIEKTPUYECKOU U30JISILIUU
obopynoBanus BH. VcnpiTanue u30Jisiiiuy MOBBITIIECHHBIM
IIEPEMEHHBIM HalPsXKEHUEM: BbIOOp 3HAUCHMS
UCIBITATEIIBHOTO HANPSIKEHNUs, ITPOLIeypa IPOBEACHUS
WCIBITaHUH, OLIEHKA PE3YyJIbTaTOB UCIBITAHUN. MeTobl
KOHTPOJISI KauecTBa TPaHC(HOPMATOPHOTO Maca.
JlarHocTHKa CUIOBBIX TpaHC(HOPMATOPOB U PEaKTOPOB;
BaKHEHIIKEe (YHKIIMOHAIbHBIE y3JIbl U CUCTEMBI,
MOJJIEXKALUE KOHTPOJIIO, METOBI U TEXHUYECKHE CPENICTBA
KOHTPOJIS 3TUX Y3JIOB M CUCTEM. XpoMmaTorpapuuecKkuit
AQHAJIN3 PACTBOPEHHBIX I'a30B. McnplTaHUs N30ISILUH
MOBBILICHHBIM BBIIPSAMICHHBIM (TIOCTOSIHHBIM )
HanpspkeHueM. KoHTpoib U30J1KU 110 CONPOTUBIIEHUIO,
0COOEHHOCTH U3MEPEHHUS B CiIydae HEOJAHOPOJHOCTHU
W30JILUN.

ABTOMaTHKA QJICKTPOOHCPTCTUICCKHUX CUCTCEM

ABTOMAaTHKA
AJIEKTPOIHEPTETUUECKUX
CUCTEM

Oco0eHHOCTH PHEPTETHYECKOTO MPOU3BO/ICTBA,
00ycaBIMBaIONIME IIUPOKOE BHEPEHUE CPEJICTB
aBTOMATHUKH. BU/Ibl aBTOMaTHKN SHEPTOCUCTEM U UX
B3aMMOCBA3b. TE€XHOJIOrM4eCcKasi aBTOMaTHKa, aBTOMaTUKa
yIpaBieHUs] HOPMAJIbHBIMU peXKHUMaMU, TPOTUBOABApUHOE
ABTOMATUYECKOE YIIPABIEHUE DJIEKTPOIHEPTeTUIECKUMHU
cucremamu (OCC - npoTuBOaBapHiiHasi aBTOMaTHKA).
ABTOMAaTHKa YIPaBJIeHUs TyCKOM U OCTAHOBOM Typ0oO- U
ruporeHeparopoB. OCOOGEHHOCTH aBTOMATUYECKOTO
yIpaBJIeHUs TypOOreHepaTopaMi aTOMHBIX CTaHIUH.
ABTOMaTHYECKOE BKIIOYEHNE CUHXPOHHBIX T€HEPATOPOB Ha
napauienbHyto padboty. Crioco0bl ¥ yCIOBHSI BKIIFOUEHHUS.
ABTOMaTHYECKHE CUHXPOHU3ATOPBI (MUKPOIIEKTPOHHBIE U
MHUKPOIIPOLIECCOPHBIE). ABTOMATUYECKOE PETYINPOBAHUE
HanpsbkeHus U peaktuBHoi MoiHocTd (APH u PM) B O9C.
TexHuueckue cpeacTBa. ABTOMaTHUECKOE PETyINPOBaHNE
B30y aeHus (APB) cunxpoHHbIx MamH. CHUCTEMBbI
BO30YKJICHUsI CHHXPOHHBIX T€HEpaTOPOB, CHHXPOHHBIX
KOMIIEHCATOPOB U JIBUTaTeNel. ABTOMaTUYECKHE
PEryasTOphl BO30YKACHUS IPOMOPLHUOHATIBHOTO JICHCTBHUSL.
ABTOMaTHYECKHE PETYIATOPHI BO30YKIEHUS CUIIBHOTO
nericteust (APB CJ1). Mukponpoueccopusie APB C/I.
Oco0eHHOCTH aBTOMAaTUYECKOT0 PEryINpOBaHuUs
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koa(durmentor Tpanchopmanuu (APKT)
TpanchopmaropoB ¢ ycrporictBamu PITH. ABromarndeckoe
YIPaBJIEHUE PEAKTUBHON MOIIHOCTBIO CTATUYECKUX €€
ncTouHnKoB — komneHcatopoB (CTK). ABromaruueckoe
peryJupoBaHuE YaCTOThI M aKTUBHOM MOITHOCTH B DOC.
IlepBuuHOE peryinnpoBaHUE - aBTOMATUYECKOE
peryJiMpoBaHHe YacTOThI BpallleHus TypOo- U
TUAPOTreHEPATOPOB. ABTOMAaTUYECKUE PETYIISITOPBI YaCTOTHI
BpanieHust (APUB). Buasl (ruapoaunHamMudeckue u
anekTporuapasinueckue APUB). Bropuunoe
pEeryJaupoBaHKe - aBTOMAaTUYECKOE PETYIMPOBAHUE YACTOTHI
u akTuBHOU MotHOoCTH (APUM) B O9C.
YacTtoroperynupyromue 31eKTPOCTaHINH U
AIIEKTPOCTAHILINH, pAabOTAIOMIHE MO JUCIIETICPCKOMY
rpaduky Harpy3ku. ONTUMaIbHOE paclpeesieHue Harpy3oK
MEX1y 00bEeIMHEHUSIMH, SHEPTOCUCTEMAMHU U
reHeparopamu. MHoroypoBHeBas uepapxuueckas APUM
Enunoii sueprocucremsl Poccuu. [IpoTuBoaBapuitnas
aBToMatuka. Haznauenue, BUbl, IpeAbsBIsIEMbIC
TpeboBaHusl. ABTOMaTHUKA OrPaHUYEHUS HEIOMYCTUMBIX
M3MEHEHUH JACHCTBYIOIIETO 3HAUEHUS U YAaCTOThI
HaIpsDKEHUs: ABTOMAaTHKA OTPAaHUYCHUS TTOBBIIICHUS U
camkenus HanpsbkeHus (AOITH u [JOCH). ABTomartuka
orpannyeHus noseimeHus 4actotsel (AOITY). ABTomMarnka
OrpaHHuYeHUs CHIKeHUs 9acToThl (AOCY), BKITIOYaromas
AaBTOMATHUKY YaCTOTHOTO ITyCKa pPe3€pBHBIX T€HEPATOPOB
(AYIII'), aBTOMaTHYECKYIO YaCTOTHYIO pa3rpy3ky (AYUP) u
JIEIUTEIbHYIO0 aBTOMATHKY 10 YaCTOTE Ha TEIJIOBBIX U
ATOMHBIX CTaHUHUAX. ABTOMATUKA MPEJOTBPALLIECHUS
Hapymenus ycroiunBoctu (AITHY). Crioco6s1 1o3upoBanus
yhnpasisomux Bo3aencTeuil. Llenrpannsosannas AITHY.
Heuentpanmu3oBannbie ycrpoiictBa AITHY. ABromaruka
JUKBUJIAIIUU ACUHXPOHHBIX pexumoB (AJIAP). Tunosoe
(ocHoBHOe) ycTpoiictBo AJIAP. ABToMaTHueckoe
noBTopHoe BkitoueHue (AIIB) B 99C. ABromarnyeckoe
BKJIIOYeHHE pe3epBa (ABP).

praBJ’ICHI/IC Ka4uCCTBOM JJICKTPOIHCPTHUU

VYnpaiieHne Ka4eCTBOM
ANEKTPOIHEPTUH

DJIEeKTpPOMarHUTHAs! COBMECTHMOCTh M KaueCTBO
anekTpodHepruu. [lokazaTenu kauecTBa NEKTPOIHEPIHH.
HopmartusHo-mipaBoBas 6a3za. Cpencrsa u3MepeHus
HoKa3aresel kadecTBa 3JIeKTpo3Heprun. OpraHu3aliOHHbIE
3aJlauyl YIpaBJeHUs Ka4eCTBOM AJeKTposHepruu. Kontposs
U aHaJIM3 KauecTBa ieKTposHepruu. CrnocoObl u
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TEXHHUUYECKHE CPEJICTBA 00ECIICUCHNS KaueCTBa
DIIEKTPOIHEPTUU

Cucremsl 3J'ICKTpOCHa6)KeHI/I

s TOPOJIOB ¥ MPOMBIIIICHHBIX NPEAIPUITUN

Cucremsl
JIEKTPOCHAOKEHU S
rOpoJiOB U
ITPOMBIIIJIEHHBIX
HMpEATPUITHI

OJIEKTPOIIOTPEBJIEHUE Pexxumsl anekTponoTpetieHus
Junamuka smexkTpornoTpediaeHus B Poccuiickoit deneparumy,
DNeKTpUYECKHUEe HAarpy3KH U AJIEKTPONOTpeOieHne
CEeNMTEOHBIX TEPPUTOPUI TOpo10B, ['paduku 31eKTpUIECKUX
Harpy3o0K 1 UX XapakTepUCTUKU, PaKTOpHI, BIUSIOLINE HA
PEKUMBI HJIEKTPONOTPeOIeHUs Y IIpaBIeHHUE
anektponorpednaenuem Lenn ynpasnenus
3NIeKTponoTpedieHueM, ABapuiiHble OrpaHYEHUS
ANIeKTponoTpedaeH s, MeponpusITHs 110 PEryIUPOBAHUIO
PEKUMOB u1eKTponoTpedienus, CTUMyIupOBaHUe
OTpedUTENEH K YIPABICHUIO 3IEKTPONOTPEOICHUEM.
DJIEKTPUYECKUE HAI'PY3KU SJIEMEHTOB
CUCTEM DJIEKTPOCHABXEHUS PacuetHble Harpy3ku
3JIEMEHTOB CUCTEM 3JIeKTpocHa0keHus1, [lonsaTue pacuetHoit
Harpy3ku. MaremMatuyeckoe OnMcaHue IEKTPUYECKUX
Harpys3ok, [loka3zarenu, XxapakTepu3yIoLe pexuMbl pabOThI
3JIEKTPOIIPUEMHHKOB U MX Tpyn, [IpakTuueckue MeToab!
OIpe/IeNICHUs] PACUETHBIX Harpy30kK, Onpenenenue
pacyeTHBIX Harpy30K CeIUTEOHBIX TEPPUTOPUIL TOPOIOB
O61mue nonoxeHus, PacueTHas Harpyska Ha IIMHAX
BBOJHBIX PaCIpPEIEIUTEIbHBIX YCTPONCTB 3JaHH,
PacuerHas Harpyska pacnpenenuTenbHbx JuHui 380 B 1
TpaHchopmaTopHbIxX noacranuii 6—20/0,4 kB, Pacuetnas
Harpyska 3JieMeHTOB ceteit 6—20 kB u neHTpoB nutanus,
VYKpyHHEHHas OLlEHKa pacueTHOI Harpy3Ku CeIUTEOHbIX
Tepputopui, IIpumepsl onpeneneHus pacyeTHbIX
nexTpuyeckux Harpysok. PEXXMMbI HEMTPAJIU B
CUCTEMAX DJIEKTPOCHABXEHUS Pexumbl
HeTpanu B ceTsax cpeqHero HanpsikeHus (6—35 kB)
N3onupoBanHas HelTpasbo, HopMupoBaHue eMKOCTHOTO
TOKA 3aMbIKaHUs Ha 3eMJIt0, KoMneHCupoBaHHas HEUTpaJlb,
yroracsmue peaktopsl, Pe3ucTuBHOE 3a3eMiieHNe
HeiTpanu, OcoOeHHOCTH BbIOOpa peXrMa HEUTPAJIH B CETSIX
¢ KabeNsiMHU ¢ U30JIALKeN U3 CIIMTOTO MOJUITUIICHA.
PexxuMbl HeliTpanu B ceTsx HU3Koro HanpspkeHus (10 1000
B) I'myxo3azemnennas HeiTpainb, M3omupoBanHas
Hentpans. CXEMbBI I'OPOJICKUX
PACIIPEJIEJIMTEJIBHBIX DJIEKTPUYECKUX CETEM
[TpyHIMIIBI TOCTPOEHUS CXEM TOPOACKUX CETEN
TpeboBanusi, MPeBIBIIEMbIE K CXEMaM TOPOJICKUX CETEH,




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

HanexxHnoctsb a1exkTpocHabxenus, KommyTranmoHssle u
3aIUIIAIOIINE IEKTpUUecKue anmnaparsl. CxeMbl
pacupenenuTeNbHbIX JIEKTPUUYECKUX ceTeil PaananbHo-
MarucTpajibHasi Hepe3epBUpOBaHHAs cxema cetu, [lerneBas
HEaBTOMAaTHU3UPOBaHHAs cxema cetu, [lerneBas
aBTOMAaTU3UpPOBaHHAs cxeMa ceTd, ClI0KHO3aMKHYTas cxema
CETU HU3KOT0 HanpspKeHusi, MHOrosy4eBble
aBTOMAaTU3UPOBAHHBIE CXEMBI CceTH, Peann3anus ycTponcTBa
aBTOMAaTHUYECKOIO BKIFOUEHUS PE3EpBa B
nByxTpanchopmatopHoi noactaHImu, CXeMbl BBOJHBIX
pacupenenuTenbHbIX YCTPOUCTB 31auuil, Pekomenganuu no
BbIOOPY CXEM paclpeaenuTesbHol cetu, [luTaromue cetu
6—20 kB Heo0xo1umMocTh cOOpyKeHUS
pacnpenenuTeabHbIX MyHKTOB 6—20 kB, Cxembl nuTaromumx
cerert 6—10 kB, OcoOEHHOCTH MTOCTPOSHUS MUTAIOIIHNX
cereit 20 kB.

Mzonsauus u MCPCHAIIPAKCHUSA

N30ma0usa n
TepeHanpsiKeHus

OnexTpodu3ndeckue mporeccs B razax. Kimaccudpukanus
ANEKTPUYECKUX NoJel. loHn3annoHHbIe MPOLECCHI B ra3ax.
JlaBuHA 31IEKTPOHOB. Y CIIOBHE CAMOCTOSITEILHOCTH pa3psa.
3akoH [lamena. 3aBUCUMOCTD Pa3psIHOTO HANPSHKEHUSI OT
JIaBJICHU ra3a 1 Jpyrux ¢pakropo. D ekt noasipHoCTH.
Bapwsepnsriit agpdext KopoHHBIN pa3psii Ha TOCTOSTHHOM U
IIEPEMEHHOM HanpshkeHusX. [lorepu sHeprun Ha KOpoHY
IIpU IEPEMEHHOM HanpsbkeHuu. PagnonomMexu, co3gaBaemMble
KOPOHHBIM pa3psiioM Ha IpoBojax. Paspsaa B Bo3ayxe BIOJIb
MOBEPXHOCTHU TBEPJIOTO IUAIEKTpUKA. BiusHue
KOHCTPYKTHUBHBIX OCOO€HHOCTEH Ha HaIpsKEHHUE
nepekpbIThsi OCHOBHBIE BU/IbI U CBOMCTBA BHEIIHEN
U30JAUH. ATMOC(EPHBINA BO3AYX KaK JUIIEKTPUK.
HaznaueHue 1 TUIIBI U30JISITOPOB. DKCILTyaTalllOHHBIN
KOHTpoJb. OO11ast XapaKTepUCTHKa U TUITbl BHYTPEHHEN
n3ossiiud. KoMOnHupoBanue audnekTpukoB. Ctapenue
BHYTpPEHHEN U BHEIIHeN u3onsiauuu. Koopannanus nzonaunn
[Tpodunaktuka n3onsauuy. 3a1a4u U UEeIu NPOPUIaKTUKH.
MeTtoap! ucnbITaHUs U30JIALMNA. BBICOKOBOJIBTHBIE
UCIBITAaTEIbHbIE YCTAHOBKU BBHICOKOTO HANPSKEHUSI.
VYcTaHOBKY 1715 IOJyYEHUS BBICOKUX IIEPEMEHHBIX U
MOCTOSIHHBIX HanpspkeHuil. IMITyibCHbIE HCTIBITaTEIbHBIE
YCTaHOBKH. M3MepeHue BBICOKMX HAIPsLKEHUN (M3MEpEHNe
[IApOBBIM Pa3PsIIHUKOM, U3MEPEHHE ATEKTPOCTATUYECKUM
KHJIOBOJIBTMETPOM, U3MEPEHUE HANPSKEHUS C
ucrosb3oBanueM nenuteneit) Kimaccudukamms
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nepeHanpsbkeHui. 1'po3oBeie nepeHanpsikeHus. MOoIHUS Kak
MCTOYHHK T'PO30BbIX MepeHarpsikeHuid. OCHOBHbIE
napameTpbl MOJIHMHM. IHTEHCUBHOCTB TPO30BOM
nesTesnibHOCTH. BHyTpeHHue nepenanpsoxkenus. Oomas
XapaKTepucThKa. BoiaHOBbBIE Mpoliecchl B 00MOTKax
Tpancpopmaropa. HauanbHoe pacmpeneneHie HanpsHKeHue
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBIIUICS
pexXuM, IEPEXOHBIN ITpoliecc. Pacnipenenenne HanpsKeHUs
BJIOJIb OOMOTOK Tpex(ha3zHoro Tpancpopmaropa
Knaccugukarus Mep 3amuThl OT IepeHAIPSKESHHH.
YcerpoiicTBa 3aIUTh OT NEPEHANPSKEHUN. 3auTa
MOACTAHIINI OT MPSIMBIX YIapOB MOJIHUH. 30HA 3aIUThI
MOJIHUEOTBOJIOB. 30HA 3aILUTHI TPOCOBOTO MOJIHUEOTBO/A.
['p0o30ynopHOCTh OOBEKTOB.

BOSI[yI_HHBIe 1 KaOeJIbHbIE TUHUU

Bozaymuinsie u kabenbHbIe
JINHUU

OcHoBHble IOHATHA U onpeaeneHus. Knaccuduxarus JIOII
IIEPEMEHHOT0 TOKa. Pa3BuTHe TexHuku nepenaun 39 B XX
Beke. KoHcTpykTHBHBIE 351eMeHThI BJI, ux Ha3HaueHue.
Ycnosus padotsl BJI (rosoneiHbie U BETPOBBIE HATPY3KH).
Tunsl IpPOBOAOB U I'PO303aIUTHBIX TPOCOB. Paciiemnnenue
¢a3 u ux Tpancnoszuuusa. KoHCTpyKIMu onop u ux
kiaccupukanus. TUIBI U30SAIMOHHBIX KOHCTPYKLIUH.
JInnelinasa apmarypa. I'eomerpuueckue xapakrepuctuku BJI.
[Tpu4MHBI U TEHJICHIMS PA3BUTHS KaOETbHON TEXHUKH.
OneMeHTHl KaOelbHbIX JUHHUM, UX Ha3HaueHue. TernoBas
cxeMma 3ameleHus kabens. ToKu 1 MOIIHOCTH, JOITyCTUMbIE
10 YCJIOBUSIM HarpeBa 301N Kales B CTallMOHAPHOM
pexxume. [Tytu yBennuenus nponyckHoit cnocodHoct KIJI.
Krnaccudukanmst 1 OCHOBHBIE TUITBI CUJIOBBIX KaOesei.
OcHoBnble Bus! apMarypsl KJI.

10.

Peneitnas 3ammuTa U aBToMaTH3aIAs SJICKTPOIHEPTCTUUCCKUX CUCTCM

10.

Peneitnas 3amura u
aBTOMAaTH3aINs
3JIEKTPOIHEPrETUUECKUX
CHUCTEM

HazHaueHue 1 BUJbl aBTOMaTHKU SHEPTOCUCTEM.
Hasnauenwue pesneitHoil 3a1uThl, TpeOOBaHMS,
IPEIbABISAEMBIE K YCTPOMCTBAM PEJICHHON 3aIUTHI.
OcHoBHBIE BUbI TOBPEXKACHUN U HEHOPMAJIbHBIX PEKUMOB
paboThI 37IEMEHTOB YHEPTOCUCTEMBI, Ha KOTOPbIE JOJKHBI
pearupoBaTh YCTPOMCTBA PEJICHOM 3aUThl. BUabI
KOPOTKHX 3aMblKaHUil. BeKTOpHBIE AarpaMMbl TOKOB U
HaNpsDKeHUH npu TpexdasHbIX, ABYX(Pa3HbIX, OMHO(PA3ZHBIX U
JBYX(a3HbIX KOPOTKUX 3aMBbIKAaHUN Ha 3eMJIIO B CETH C
3a3eMJICHHOM HeUTpanpo. BekropHas nuarpamma
0/1HO()a3HOT0 3aMBIKAHUS Ha 3€MJIIO B CETH C
M30JIMPOBAHHON HEeWTpanblo. Kakne n3aMeHeHus: napaMmeTpoB
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pe’kuMa Ipu BOZHUKHOBEHUH KOPOTKHX 3aMbIKaHUH MOTYT
OBITh MCIOJIb30BaHbI AJI1 IOCTPOEHUS PEICHHON 3aIUTHI.
BekropHble 1uarpaMMbl TOKOB IIPU KOPOTKOM 3aMbIKaHUHU 32
TpaHc(hopMaTopoM CO CXeMOI coeTMHEeHHS 00MOTOK
TpEyroJIbHUK/3Be3a-1 1. MakcuMaabHas TOKOBas 3alllHuTa.
OmnpeneneHue napamMeTpoB cpabaThIBaHUS U OIEHKA
qyBCTBUTEIBHOCTH 3alIUTHI. BapraHTel cxem
M3MEPUTENIBHOTO OpraHa 3aluThl. MakcuMallbHas TOKOBast
3alIMTa ¢ KOMOMHUPOBAHHBIM ITYCKOM IO HAPSKEHHUIO.
ToxoBas orceuka. TokoBas 3amura co CTyII€eHYaTOU
XapaKTepUCTUKOHN BBIZIEP)KKH BPEMEHU. 3alliuTa OT
3aMbIKAHUH Ha 3€MJIIO B CETH C U30JIUPOBAHHON HEUTPAJIBIO.
TokoBas HarpaBiieHHAs 3aLUTa JIUHUHN 3JIEKTPOIIEpeayuu C
JBYXCTOPOHHUM NuTaHueM. 90°-ast cxema BKIIOUEHUS pelie
HarpaBJIeHUs] MOIIHOCTU. TOKOBas HaNpaBJIEHHAs 3alUTa CO
CTYNEHYATON XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHH.
TokoBas 3amuTa HyJeBOH nocieoBaTenbHOCTU. ToKoBast
3amuTa 00paTHOM MOCIEI0BATEILHOCTH. 3a0UHas 3aIlUTa
JUHUHN >nexTponepenaun. [lpuniun neiicTBus, napaMmeTpsl
cpabarpiBanus. [IpononsHas muddepeHanpHas TOKOBas
3alIuTa, IPUHLKI AEHCTBHS, IapaMeTphl CpadaTbIBaHUS.
[TpononpHas auddepenHtnanpHas TOKOBAs 3aIlUTa JTUHUAN.
JuddepenumansHo-daszHas 3ammra muHun. [lonepeunas
nuddepeHnranbHas TOKOBast 3auTa, MPUHIINI IeHCTBUS,
cpabateiBanus. [lonepeunas nuddepenunanbaas TokoBast
HaIlpaBJIeHa 3aluTa NapajlyIeIbHbIX JTUHUM.
ABTOoMaTuueckoe moBTopHoe BimoueHue (AIIB).
Haznauenue AIIB, TpeOoBanus, npeabssisembie K AIIB.
B03MOXHOCTH YCKOPEHMSI JENCTBUS 3aLUTHI IPU HAINYUHU
AIIB. [ToBpexxaeHus: 1 HeHOpMaJIbHbIE PEKUMBI paOOTHI
TpaHncpopmaropa. TpeOoBaHus, IpeAbABIsSEMbIE K pesleiHON
3amute Tpanchopmaropa. OCHOBHBIE U PE3EPBHBIE 3AIUTHI
TpaHchopmaropa.

11.

[ToTepu u sHEprOCOEpEKEHN

€

11.

[ToTepu n
3HEprocoepexeHne

XapakTepucTuka npo0ieMbl CHHKEHUS TOTEPh
AIIEKTPO3HEPTUH AKTYaJIbHOCTH 33a4d CHMKEHUS IOTEPh
AJIEKTPOIHEPIUH. 3HAYEHUS ITOTEPH DJIEKTPOIHEPTUH B
sHeprocucreMax P®. OCHOBHBIE MOHATHUSA U ONIPEIEICHHUS.
VYKpynHeHHas CTpyKTypa (paKTUYECKUX MOTepPh
aneKTposHepruu. HebamaHchl 271eKTpOIHEPTHUH HA 0OBEKTaX.
Hopmuposanne noreps 3iekTposHeprund. CTpyKkTypa noTepb
MOILIHOCTHU U 3JIEKTPOIHEPIUH B DJIEMEHTAX

SJICKTPOSHECPICTUICCKHUX CUCTEM U CUCTEM
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anekTpocHaOxeHus. JleranbHasi CTPYKTypa OTYETHBIX
noteps. [loTepu MOIIHOCTH B BO3YILIHBIX U KAOEIbHBIX JIH-
HUAX Pa3INYHbIX KJIaccoB HampsbkeHus. [lorepu MomHoCTH
B CHJIOBBIX TpaHcopmaropax. [Torepu B JonoIHUTEIEHOM
o0opyznoBanuu nojctaHiuii. Pacxon sanekrposnepruu Ha
coOCTBEHHBIE HYK/bl IToAcTaHLUMi. CucTema ydera
anekTposHeprun. Kommepueckue norepu. TpaH3uTHbIE
notepu. MakTopsl, BIUAIOIINE HA OTACIbHBIE
COCTaBJISIOLIME OTEPb. METOAbl OLIEHKH U aHAJIU3a IIOTEPh
AIIEKTPOIHEPIUU. XapaKTEPUCTHKA METOJOB U AITOPUTMOB
pacuera norepp 3JIeKTposHepruu. Pacuer ycnoBHO-
MIOCTOSIHHBIX MIOTEPbh MOIIHOCTH U 3JIEKTPOIHEPTHHU B
000pyI0BaHUH AIIEKTPUYECKHX ceTeil. PacueT Harpy304HbIX
MOTEPh MOIIHOCTHU U 3JIEKTPOIHEPTUU B DJIEMEHTaX
AIIEKTPUYECKUX ceTeil. XapaKTEepUCTUKH rpauKoB
Harpy3ku. MaTerpupyromue MHOKUTENHU. PacueT morepp
AIIEKTPOIHEPTUHU MO rpaduKy HArpy3ku. MeTo b
OTIpeNIeNIeHUs] HArPy30YHBIX MTOTEPh: METO] HANOOIBIITNX
Harpy3oK, METOJ] CPEIHUX HArpy30K, METOJ CPEJHUX CYTOK,
METO/I IO3JIEMEHTHBIX PacueToB. AHAIN3 TEXHUYECKUX
notepb. COBpeMEHHBIE IPOrPAMMHBIE KOMILJIEKCHI 110
pacueTy notepb: TpeboBaHUs K IPOrpaMMHBIM KOMILIEKCaM,
WCIIOJIb3YEMBIM I pacueToB MoTepb. MX BO3MOXKHOCTU U
xapakrepuctuku. Mupopmanmontas 06ecrneueHHOCTh
pacueToB. [locTroBepHOCTH OLIEHKH NTOTEps. [IpencrasBienne
PE3yJIbTaTOB OLEHKU MTOTEPh. MepOonpusTUS MO CHIKEHUIO
MOTEPH DJIEKTPOIHEPIUU U OLIEHKA UX YKOHOMHUYECKOM

3¢ PeKTUBHOCTH B COBpEMEHHBIX ycioBusix. Kiaccudukanms
MEPOIPUATHH 110 CHUKEHUIO TIOTEPH DJIEKTPOIHEPTUH.
[TpoGiieMbl BHEIpEHUS] MEPONPUATUN IO COKPAILIEHUIO
MIOTEPH JIEKTPOIHEPTUU B COBPEMEHHBIX YCIOBHUSX.
CoBpeMeHHbIE KPUTEPUU OLIEHKH SKOHOMHYECKOM

3P PEKTUBHOCTH MTPOEKTOB: YMCTHIA AUCKOHTUPOBAHHBIN
JI0XO0J1, BHYTPEHHSSI HOpMa TIOXOJAHOCTH, HHTETpaIbHbIN
CPOK OKYIIAa€MOCTH, TUCKOHTUPOBAaHHBIE 3aTPaTHhI.
Konkypupyrommue 3¢ dextsr Onpeaenenne onTuMaibHbIX
3HAYEHUI MapaMETPOB IEKTPUUECKUX CETEH MPHU
poeKTHpoBaHUU. Bb1OOp cedenuii mpoBoOB U KT Kabenei
Y HOMHUHAJIBHOTO HAIIPSKEHUS 10 YCIOBUAM
HKOHOMUYECKOM 11€71eCO00pa3HOCTH NP MPOESKTUPOBAHUU
(cM. Kypc DIEKTPUYECKHE CETH AJIEKTPOMUTAIOIINX CHCTEM).
OpranuzanvoHHbIe MEPONPUSITHS [0 CHUKEHUIO TOTEPh
NIEKTpO3HEpruu. ONTUMH3AIMS PEKUMOB 110 HANPSIKEHHUIO
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U peakTUBHON MoIHOCTU. ONTHUMH3AIMS YPOBHS paboyero
HanpspkeHus [[oHsTHe eCTECTBEHHOTO M 9KOHOMHUYECKOTO
pacnpeneneHus MOITHOCTEW B 3aMKHYTHIX CETSX.
Pa3mMbikaHrE 3aMKHYTBIX CETEM B ONTUMAJIBHBIX TOYKAX
OnTumu3zanus peKuMoB paboThl TpaHCPOPMATOPOB Ha
NOJCTaHUUSAX. BripaBHUBaHUE 3arpy3KH (pa3 TMHUMA.
[loBbIlIEHNE YPOBHS IKCILTyaTAllMU CETH. TeXHUYECKUE
MEPOIPUATHS 11O CHUKEHHIO ITOTEPD IIEKTPOIHEPTUU.
KomneHncanus peakTuBHON MOLTHOCTU. BbIOOp HCTOYHUKOB
peakTUBHOM MOITHOCTH. CHUXKEHUE HEOTHOPOIHOCTH
3aMKHYTBIX ceTell. [IpogosibHast eMKOCTHAs KOMIIEHCALIHS
WHIYKTUBHOT'O CONPOTUBJICHUS JIMHUM 3JIEKTPONEPEIAUH.
PerynrupoBaHue NOTOKOB MOIIHOCTH B 3AMKHYTBIX CETSX.
MepornpusaTus 1o peKOHCTPYKIIUU CETH. 3aMeHa
CYIIECTBYIOIIUX MPOBOJIOB JIMHUN U TpaHC(HOPMATOPOB
noactaniuii. CTpOUTETHCTBO HOBBIX JTUHUHN U
TpaHCPOPMATOPHBIX MOACTAHLIUN. YBEIUYCHHUE
HOMHHAQJIBHOTO HANPSHKEHUS CETH.

12. | DKOHOMUKA 1 MEHEIKMEHT B SHEPTreTHKE

12. | DxoHOMUKA U CoBpeMeHHbIE TeHACHIUN Pa3BUTHSI TOILIUBHO-

1. | MEHEIKMEHT B DHEPreTHKE | SHEPreTUYeCcKoro komiiekca KanuranbHble BI0XKEHUS B
sHepreTudeckue 00bekThl. OCHOBHBIE M 000POTHBIE (POHIBI
DHEPreTUYECKUX MpeanpusaThii. Metoasl pacuera
ce0eCTOMMOCTH Ha SHEPTeTHUECKYIO MPOIYKIHUIO.
Opranuzanus TpyAa v 3apabOTHOM IJ1aThl Ha
sHepronpeaAnpuaTusax. OCHOBHBIE MOJIOKEHUS METOAUKU
TEXHUKO-?KOHOMHYECKUX PAacuyeTOB B SHEPIE€TUKE.
@DUHAHCOBBIN IJIaH HEProNpPEANPUATHSI.

13. | Dnexrpuyeckas 4acTh CTAaHIMU U MOACTAaHIUN

13. | Dnekrpuyeckas 4acTb Cxempl anextpuueckux coenunennii TOL, KOC, I'DC n

1. CTaHIIUH U OJICTAaHIINHI I'ADC, ADC, noacranmuit. O01Iast XxapaKTepuCTUKa

COOCTBEHHBIX HYX] JIEKTPOCTAHIINI U MOACTAHIIUI
(Ha3HaueHue, UCTOUYHUKH, CTPYKTYpa MOTpeduTenei).
Cxembl anekTpocHabx)eHus coocTBeHHBIX HY) 1 KOC, TOL,
ADC, I'DC u noacranumi. ITpoaoIKUTENBHBIN pexuM
paboTHI AIEKTPOYCTAaHOBOK. BBIOOP ceueHuil MpOBOTHUKOB.
Tepmuueckoe aericteue TokoB K3. DnekTpoinHaMUYecKoe
nericteue TokoB K3 Ha snexTpuyeckre NpoBOJIHUKH U
amnmapaTthl. PacueTHbie ycoBust BEIOOpa TPOBOTHUKOB U
anmaparoB. BeIOOp IPOBOAHUKOB U ANEKTPUUECKUX
armaparoB: BBIKJIIOYATEIEH, Pa3beICHUTENEH,
BBIKJIIOUATEJIEH HArpy3KH, OTJEIUTENECH,
KOPOTKO3aMbIKaTeJIEH, IPETOXPAHUTENIEH, N3MEPUTEIBHBIX




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

TpaHc(hOopMaTOpOB TOKA M HanpspkeHUs. OrpaHuyeHne TOKOB
K3. U3mepurenbuble TpaHc(HOPMATOPHI TOKA M HATPSKECHHUS.

14.

Hepexoz[HHe SJICKTPOMECXAHUYCCKHUE IIPOLCCCHI

14.

IIepexonHbie
JIEKTPOMEXaHUYECKUE
IIPOLECCHI

O6ume mousatust 06 99C u ee pexxnmax. OnpeneneHue
napaMmeTpoB cxem 3amenieHus I9C 11 pacyeToB.
Ornpezenienre TOKOB U MOITHOCTEH. Y CJIOBUS
cymiectBoBaHus peskuMoB DIC U ycTOMUUBOCTh. [loHATHE
JUHAMUYECKON YCTOMYHUBOCTH. Y CTONYUBOCTD
nByxMammHHON DIC. JlonymeHus 1 ynpoueHus mpu
pacyere yCTOMYMBOCTH. METO/1 MOCIIEI0BATEIbHBIX
uHTepBanoB. Ctatnueckas ycroitunsocts IOC. JlaBuna
HaIpsDKEHUS, YCTOMYUBOCTD y3J1a KOMIIJIEKCHOM Harpys3KH .
VY CcTONYMBOCTh CHHXPOHHBIX M aCUHXPOHHBIX JBUTATENICH B
cUCcTeMax IEeKTpocHa0keHus1. Pe3ynprupyromas
YCTOMUYMBOCTh. MepOonpuaTHs MO YIy4ILIEHUIO
ycroiunBocty I9C (10NOIHUTENBHBIE). MeponpusTus no
yay4iieHuto yctohauBocTi D9C (peKUMHBIE).

15.

PacueTsl TOKOB KOPOTKHX 3aMbIKaHUI

15.

PacueTsl TOKOB KOPOTKHX
3aMbIKaHU

OO61ue cBefeHust 00 3IEKTPOMArHUTHBIX EPEXOIHBIX
nporeccax. KopoTkue 3aMbIkaHus U UX KJIacCHU(PUKALIUAL.
Jonyienus, npuHUMaeMBble IIPU pacuyere KOPOTKOTo
3amblkanus (K3). [Tepexoauslit mporiecc mpu TpexdazHoMm
K3 B nenu 6e3 Tpancdopmaropos. [lonstue ynapHoro toxa,
ynapHoro ko3¢ ¢unuenta. Metozas! onpenenexus Ta.
CxeMbl 3aMelleHus] TPEXOOMOTOUHBIX TpaHC(HOPMATOPOB
(ATP), TpanchopmMaTopoB ¢ pacuienIeHHOH 0OMOTKON
HU3ILIET0 HaNpsKEHUs], CIBOCHHBIX PEAKTOPOB U UX
napametpsl. [IpeoOpazoBaHus cxem 3aMelIeHusl.
[TpakTHyeckre MeTo bl pacuera NepruoANYecKoi
cocrasistomeit Toka K3. Pacuer nelicTByroniero 3Ha4eHus
nepuoaAnYecKoi cocrapistomiei Toka K3 npu ynaneHHbIX
K3. Merox TunoBsIx KpuBbIX. HecummeTpruyHble KOPOTKHE
3aMbIKaHUs, OCHOBHBIE MOHATHS. CXeMa 3aMelleHUs
npsMOii, 00paTHOW U HYJIEBOM MOCIIeI0BATEIbHOCTEH.
CxeMBbl 3aMeIIEeHNs U TapaMeTphl HYJIEBON
nocienosarenbHocTy Tpanchopmaropa (ATP). Ilpumepst Ha
COCTaBJICHHE CXEM 3aMEIICHUS HYJIEBOU
nocienosarenbHocTd. Hecummerpuunsie K3. JIByxdasHoe
K3. I'pannuHblie yCciI0BUS, OCHOBHBIE COOTHOIIEHUS IS
CUMMETPUYHBIX COCTABJISIIOLINX TOKA U HAIIPSDKEHUS,
BEKTOPHbIE IMarpaMMbl TOKA U HanpsbkeHus B mecte K3,
KOMIUIeKCHas cxema 3amernienus. Ognodasznoe K3.
['paHnyHbIE YCIOBUS, OCHOBHBIE COOTHOILIEHUS JJIsI




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

CUMMETPUYHBIX COCTABJISIIONINX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HanpsbkeHus B mecte K3,
KOMILIEKCHas cxema 3amenienus. Jyxdasnoe K3 Ha 3emitio.
['panuuHbIe yCI0BUS, OCHOBHBIE COOTHOIICHUS IS
CUMMETPUYHBIX COCTABJISIIONIMX TOKA U HAMPSDKEHUS,
BEKTOpHBIE IMarpaMMbl TOKa U HanpsbkeHus B mecte K3,
KOMIUIEKCHAs CXeMa 3aMEIICHHUS.

16. | Ilepenava u pacnpenenaeHue 3IEKTPOIHEPTUU

16. | Ilepenaua u OO011ast XapaKTepUCTHKA IEKTPUUECKUX CETEH.

1. | pacnpenenenue Knaccugukarus snekTpudeckux ceteil. Maremarndeckas
NEKTPOIHEPTUH MOJIeJIb JIMHUY 3J1eKTponepenauu. [1-o0pa3Has cxema

3aMelLIeHUs BO3AYIIHOM JIMHUH, €€ TapaMeTphl: aKTUBHOE U
PEaKTUBHOE CONPOTUBIICHUS, AKTUBHAsA U EMKOCTHAs
MPOBOJIUMOCTH, OCOOCHHOCTH CXEM 3aMEIICHUS JINHUH
Pa3HOro HOMUHAJIBHOIO HanpskeHus. IlapameTpbl cxeMel
3aMelIeHUs KaOeIbHOM TMHUK. PexXuMHbIe XapaKTepUCTUKU
IUHUM. BeKTOpHBIE AarpaMMbl TOKOB U HalPSYKEHUH.
[Tanenue nanpsokenus. 1IponosbHas u nonepednas
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
nojctranuuil. JIByxooMoTouHbIe TpaHchopMaTopsl. Cxema
3aMeLIeHUs, OIIPEICICHHUE €€ TapaMeTPOB MO KaTal0KHBIM
JaHHBIM TpaHcpopmatopa. Onpenenenue noTepb MOIIHOCTH
B TpaHcopmarope. TpexoOMoTOUHBIE TpaHC(HOPMATOPHI.
Cxema 3aMelleHns, ONPEeAEIICHUE €€ TapaMeTPOB.
[Toncraniuu ¢ aBroTpanchopmaropamMu. KoHCTpyKTHBHBIE
0COOEHHOCTH, MOIITHOCTH 0OMOTOK, TUITOBasi MOIITHOCTh
aBTroTpaHcopMaTopa XapaKTepUCTUKHU IpapuKoB
Harpy3ku. Bujbl rpagukoB Harpy3ku U MX XapakTepUCTUKH.
Haubonbias nu HaumeHsIlas Harpy3ku. ['o10Boil rpaduk
Harpy3Ku 1o MpoJ0JKUTENbHOCTH. Yneno 4acoB
HCIIOJIb30BaHusl Haubosbiel Harpy3ku THO.
IIpencraBieHne Harpy30K B PACUETHBIX CXEMaX
AIIEKTPUYECKUX CETEH: CTaTHYECKUMU XapaKTEPUCTUKAMU,
MIOCTOSIHHOW Harpy3koi, HEM3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM CONPOTUBICHUSIMHU. PacyeTsl yCTaHOBUBIIHUXCS
PEKMMOB IPOCTEMIINX IEKTPUUECKUX CETEN. 3a1aun
pacueTra yCTaHOBHUBIIMXCS peKUMOB. PacueTHble cXeMbl
AIIEKTPUYECKUX CETEH, pacueTHasi MOLUTHOCTb MOJICTaHIUH.

Pacuer pexrma pa3oMKHYTOM c€TH MeTo/I0M "B iBa dTamna’.




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

Pacuet pexxnMa KoJbLIeBOM CeTH, TOUKA OTOKOpa3aea.
OcobeHHoCTH pacyeTa OJHOPOIHOM FIECKTPUUECKON 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: FeHepaTopsl
AJIEKTPOCTAHLIMM, KOMIIECHCUPYIOIME YCTPONUCTBA
(CHHXpOHHBIE KOMIIEHCATOPbI, KOH/IEHCATOPHBIE OaTapew,
CTaTUYECKHUE TUPUCTOPHBIE KOMIIEHCATOPBI, YCTAHOBKU
IPO/I0JIBHOM KOMIIEHCAIH, PEAKTOPhI), TPaHC(HOPMATOPHI €
peryaupyeMbIM KoddduirenTom tpanchopmanuu. OueHka
JIOCTaTOYHOCTHU PErYIMPOBOYHOIrO JHana3oHa
MIOHIDKAIOIIETO TpaHchopMaTopa.

17.

[Tpou3BOICTBO 3IEKTPOIHEPTUU

17.

IIpousBoacTeo
3JIEKTPOIHEPTUU

CTpyKTypHBIE TEXHOJIOTUYECKHE CXEMBI, IPUHIIMIIBI padoT 1
ocobernnoctu KOC, TOI, I'9C, T'ADC, ADC, I'TOC.
I'paduixy Harpy3Ku SHEProCUCTEM U UX peasln3alus
Pa3IMYHBIMU TUIIAMU 3JIEKTPOCTAHIUH.
D1eKTpooOopyI0BaHNE SNIEKTPOCTAHIIUI U TIOJCTAHIUM: -
BBIKJIFOYATEIN 0aKOBbIE U MAJIOMACIISIHbIE; - 3JIETa30BhIE,
BaKyyMHBbI€, 2JIEKTPOMarHUTHbIE. BBIKIIOUaTENN HArPy3KH; -
pa3zbeAMHUTENH, OTAETUTENN U KOPOTKO3aMbIKATEIH.
CuHXpoHHBIE TeHepaTopsl. Tumsl, mapameTpbl. CHCTEMBI
oxnaxjeHus. Cucremsl Bo30yxaeHus. Cunonsie
TpaHnchopmaropsl. Tumsl, mapameTpsl. CUCTEMBI
oxnaxjaeHus. ABrorpancpopmaropsl. Pesxxumbl padoter AT.
TennoBoii pexxum Tpancdopmatopos. TpeboBaHus k cxemam
PVY. Cxemsbl PY panuanbHOro Tuma: CXemsbl ¢ OJJHOU U €
JIBYMsI CUCTeMaMH COOpHBIX MIMH. CXEeMBI KOJIBLIEBOTO THUIIA.
YHpoIeHHbIE CXEMBI.

18.

OcHOBEI 3J'ICKTpO6C3OHaCHOCTI/I

18.

OCHOBBI
AMEKTPOOE30MaCHOCTH

TexHuKka 0€30MaCHOCTH KaK KOMIUIEKC MEp ¥ MEPOTIPHUSTHIA,
oOecrieunBaroIuii 6€30MacHOCTb padoT B
3NeKTpoycTaHOBKaX. OMacHOCTh MOPAKEHHS AEKTPUICCKUM
TOKOM. MexXaHu3MBbI ICHCTBUS JIEKTPHYECKOTO TOKA Ha
OpraHu3M 4YCJIOBCKA. Bimmsaue IMMOCTOAHHOTI'O, ICPEMCHHOI'O U




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

TOKOB BBICOKOM 4acTOTBI. YyBCTBUTENBHOCTh OPraHU3Ma
4eJI0BeKa K JEMCTBUIO 3JIeKTpruuecKoro Toka. [loporu
4yBCTBUTEIbHOCTH, HEOTIIYCKAIOIIUNA TOK, CMEPTEIIbHBIN
nopor Toka. [IpaBuia TeXxHuKH O€30MaCHOCTH MOTPEOUTENEH
AIEKTPOIHEPruu. DieKTpoycTaHoBKH 10 1000 BoJbT,
anekTpoycTaHoBkH Beie 1000 BoawT. I'pynmsl o
3JIEKTPOOE30IIaCHOCTH MIEPCOHANA, 00CIIYKUBAIOLIETO
AJIEKTPOYCTAaHOBKHU. [IeHCTBYIOIME JIIEKTPOYCTAHOBKH.
ITopaxenue yenoBeka MeKTpudecKuM TokoM. ITyrn Toka
yepes Teno yenoBeka. OTHOBPEMEHHOE MPUKOCHOBEHHE K
TOKOBEAYIIIMM YacTsM. DJIEKTPOTPaBMBI, TPABMBI,
CBSI3aHHBIE C IOPAKEHUEM UEJIOBEKA IJIEKTPUUECKUM TOKOM.
@DaxTOpBl, BAUAIOLINE Ha COIPOTUBIICHUE TEJIa YEIOBEKa.
Hanpsixenue npukocHoBenus. lllaroBoe HanpskeHue.
Bo3zneicTBue 3JeKTpUYecKoro ol Ha OpraHu3M YeJIOBEKa.
IIpaBuna okazaHus NEPBOU MOMOIIM ITOCTPAAABIIEMY OT
NIEKTpUYECKOro ToKa. MckyccrBeHHOe nbixanue. Henpsamoit
Maccax cepana. OcBoO0XI€HHE MOCTPAAABIIETO OT
JENCTBUA JIEKTpUIecKoro Toka. [Ipunsatue Mep npotus
nasnenus. [Ipusnedenue k cede BHMManwus. Kareropuu
IIOMEILEHUH 110 OIACHOCTH MOPAKEHUS IIEKTPUUECKUM
tokoM. Kareropuu pabot B anekrpoyctaHoBkax. Hapsin.
Pacniopsbxenune. OpraHn3allMOHHO-TEXHUYECKHE
MEPONPUSITHS 110 OOECTIEUEHUIO OE30MaCHOT0 IPOBEACHMUS
paboT B 3NIeKTpOycTaHOBKaX. JIMIa, OTBETCTBEHHBIE 32
Oe3omacHoe NpoBe/ieHNe padoT B AJIEKTPOYCTAaHOBKAX.
Opranuzanus padot no Hapsay. Jlomyck 6puraas! k padore.
[TpoBepka oTcyTcTBUS HANpsKEHUS. [opsAa0K HATOKEHUS
MIEPEHOCHBIX 3a3€MIICHUM. Y CTPOMCTBO 3a3EMJICHUN.
DNeKTpo3amuTHbIE cpeicTBa. OCHOBHBIE DJIEKTPO3AIIUTHBIC
CpelcTBa. JJOMOITHUTENBHBIE AIEKTPO3ALIUTHBIE CPECTBA.
Hcnonp30BaHue 3JIEKTPO3AIUTHBIX CPEJCTB B
anekTpoyctaHoBkax 10 u Bbie 1000 BoabT. [lnakaTel u
3HAKH. DJIEKTPOUHCTPYMEHT. [[BoitHas u3onsuus
aNeKTpouHCTpyMeHTa. [IpaBuna 6e30macHoit paboThl.
HcTounuky nuTaHus 3JeKTpOUHCTpyMeHTa. Mcnbitanue
U30JISALIUH, TPEOOBAaHUS K U30JALMU. 3a3eMIICHUE U
3aHYJIEHUE, TPEXITOIOCHBIE BUIIKU. THIIBI TPEIOXPAHUTEIIEH.
[IpaBuna 3aMeHbl NpegOXpaHUTENIEH. JIECTHULIBI,
YCTpOHCTBO, paboTa, ucnbiTanus. Pabora Ha BeICOTE,
MOCTKH, ITOAMOCTBS, Jieca. bezonacHble pacCTOSAHUS ISl
Pa3IMYHBIX KJIACCOB HANPSKEHUS.

19.

DneKkTpoMexaHuKa




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

9JI€KTpOMeXaHI/IKa

DnekTpuueckue MamuHbl. Tpancopmatopsl. Pexxumbl
paboThI AEKTPUUECKUX Ma-IIKH (JABUraTeNb, TOPMO3,
reHepaTop); NpeoOpa30BaHNUE SHEPTUU B ITUX PEXKHUMAX.
KoHcTpykuust 1 mpuHIMT IEHCTBHS TpaHchopMaTopa.
PaboTa TpanchopmaTopa npu X0JI0CTOM XOJ€ U O[T
Harpy3ko# (koa¢uireHT Tpaacopmarui, OCHOBHbIC
ypaBHeHMs1). OCHOBHbIE YPaBHEHUS U CX€-Mbl 3aMEILEeHUS
Tpancpopmaropa. HomuHansHOe HanpspkeHue KOPOTKOTO
3aMBbIKaHHUs, €ro BbI-00p. ONBITHOE OIpeesIeHUe
[IapaMEeTPOB CXEMbI 3aMEIIEHUS 110 Pe3yIbTaTaM OIBITOB
XOJIOCTOT'O X0/1a ¥ KOPOTKOIo 3amMblkaHus. VI3MeHeHne
HaNpsDKEHUs TpaHCPOpMaTopa MPH U3MEHEHHH €T
Harpy3ku. CriocoObl ¥ CXeMbl PEryIMPOBAaHUS HANPSKEHUS
Tparnc@opmaTtopa. CXeMbl U IPyNIbl COEAUHEHUS OOMOTOK.
[TapannensHas padota. HecummeTpuuHas Harpyska.
Asrotpanchopmatop. PaboTa Tpanchopmaropa B
HECUMMETPUYHBIX U NIEPEXOIHBIX IIpoueccax. ACHHXPOHHBIE
MamuHbl. KOHCTpyKIHS ¥ IPUHLAII JEHCTBUS
acuaxponHoro nasura-tens (AJl). Pacnpenenénusie u
COCPEIOTOUYCHHBIE OOMOTKH. Y CIIOBHS MOJTyYSHHS
KPYrOBOT'O Bpa-1atoIEerocs 1noss B Tpex@a3Hbix 00MOTKAX.
Psan cunxponubix ckopocteil. [IpuBeaenue padouero
npoliecca aCHHXPOHHOM MainHbl (AM) k pabouemy
nporieccy Tpanchopmaropa. OCHOBHBIC YPABHEHUS U CXEMBI
3aMenieHus npuseneHHon AM. [TapameTprl cxemsl
3amernenust AM, ux GU3NIECKUi CMBICII.
DJEKTPOMarHUTHBIM MOMEHT U MEXaHUYECKHE
xapakTepucTuku AJl. OcoOble TOUKH XapaKTePUCTUKH.
Ycnosus ycroituuBoii pabotel AZl. TpebGoBaHMsI K TyCKOBBIM
cBoiicTBaM U criocoObl mycka AJl. YiyuiieHue mycKoBbIX
coiictB AJl. CriocoOsl peryaMpoBaHus CKOPOCTH.
CunxpoHHble MaMHbl. KOHCTpYKIIMS ¥ IPUHLINIT AEHCTBHS
CUHXPOHHOM MalllnHbl. MarHUTHOE 10JIE CHHXPOHHOIO
re"epatopa (CI') npu Harpy3ke. Peakius sikopst. OCHOBHbIE
YPaBHEHHUS U BEKTOPHBIE THAarpaMMbl CHHXPOHHOW MaIlIMHbI
(CM). ITapametpsr CI' B ycTaHOBHUBIIEMCS PEKUME.
OcHoBHbIE XapaKTepUCTUKHN aBTOHOMHOTO CI'.
[Tapamnensuas padora CI' ¢ ceThto, CIIOCOOBI U yCIIOBHUS
CUHXPOHM3ALMH. Y PaBHEHMSI 2JIEKTPOMAarHUTHON MOIIIHOCTH
¥ MOMEHTA. YTI0oBbIe XapakTepuctuku CM, cratnueckas
ycroiunBocTh. U-00pa3Hble XapaKTepPUCTUKU

20.

TeopeTquCKHe OCHOBBI 2JICKTPOTEXHUKHA

20.

TeopeTnyeckre OCHOBBI

HauanpHabie cBeneHus 00 3yeKTpoMarHuTHOM mojie. Oomue




Ne HaumenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)

1. | 9JeKTPOTEXHUKH MOJIOKEHUS FMEKTPOHHON TEOPUH. DIIEKTPOMArHUTHOE I0JI€.
Onekrpuueckue sBaeHus. OCHOBHBIE XapaKTEPUCTUKU
AIEKTPUYECKOT0 NoJiA. MarHuTHeIe siBieHus. OCHOBHBIE
XapaKTEPUCTUKU MarHUTHOTO MOJIA. DJIEKTPOMarHuTHas
UHAYKIUA. OCHOBHBIE IOHATUSL TEOPUU IIEKTPUUECKUX U
MarHUTHBIX Lenei. DJIEKTPUUYECKOe COPOTUBIICHUE.
JInHelHble ENU MOCTOSHHOIO TOKA. DIEMEHTEI LIeNIEn
MOCTOSIHHOT'O TOKa. MeTO/Ibl pacuera Henen MoCTOSHHOTO
TOKa. DKBUBAJICHTHBIE TPEOOpPa30BaHUs B LEMIX
MOCTOSTHHOTO ToKa. O600meHHbIN 3akoH OMma. "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 aKTUBHOTO
JBYXITOJIFOCHHUKA K TTaCCHBHOMY. Pacder oHO(Ma3HBIX meren
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 KY.
Pacyer neneit ¢ HHIYKTUBHO-CBA3aHHBIMU JJIEMEHTAMH.
Jluneitnsit Tpanchopmarop. Tpexdasusie nenu
nepeMeHHoro Toka. Pacuer TpexdasHbIx 1ieneit npu
coeMHEeHUH (a3 Harpy3ku "3Be3na" i YeThIPEXITPOBOAHON
cucteMsl. Pacuet Tpexda3HbIx Lemneil npu coequHeHuu Qa3
Harpy3ku "3Be3a" s TPEXITPOBOTHON CUCTEMBI.
M3MepeHne MOIHOCTH TpeX(a3HOM LenH.

AHHOTaMM paboynx MporpaMM JAUCHUILINH (MOyJIei) npeAcTaBIeHbl B IpHIoKeHUH b.

4. IPAKTUYECKASA IOAI'OTOBKA

Nudopmaniust 0 TpaKTUYECKOW TMOJATOTOBKE B  CTPYKTYpPE  JOMOJHUTEIHHOU
0o0pa3oBaTeNnpHOM MPOTrpaMMEbI MPEACTaBlIeHa B IpUilokeHue B.

B paMKax yqeGHoro IJ1aHa HOHOHHHTCHBHOﬁ 06pa3OBaTCHBHOﬁ mporpamMmaI
HCIIOJIB3YIOTCA TpaaduLIMOHHBIC 06pa30BaTeJ'IBHHe TEXHOJIOTHUHU, a TaKXE MHHTCPAKTUBHBLIC

TCXHOJIOTUU, MTPCACTABJICHHBIC B Tabm. 5.

Tabmuua 5




XapakTepucTruka o0pa3oBaTeIbHON TEXHOJIOTUU

HaumenoBanue Kpatkas xapakrepucTuka

PacuetHo- KypcoBas paboTa 110 npoeKTUPOBAaHUIO [NIABHON CXEMBI 3JIEKTPUUECKUX
rpadpuyeckas paboTa | COEMHEHUH JIEKTPOCTAaHIMHU (TIOACTAHIIMK) UCXOS U3 3aJaHHbBIX
YCIIOBUH M PEXKUMOB pabOTHI

Juckyccus Jluckyccus 1o TeMaTUKaM TUCIHIUIMH TPOTrpaMMBbl podhecCHOHaTbLHOM
MEePENOIrOTOBKU

Pemenue 3amau Pemenne npoduibHBIX 337249 IO TEMATHKE COOTBETCTBYIOIIETO
npeaMeTa

Pacuernoe 3amanne BrinosiHeHUE pacyeTHBIX 3aJJaHUI 110 TEMATUKE COOTBETCTBYIOLIETO
npeaMeTa

5. OHEHOYHBIE U METOAUYECKHUE MATEPHUAJIBI 1JI51 KOHTPOJIA
OCBOEHMA PE3YJIBTATOB OBYYEHUA

5.1. Tekyuuii KOHTPOJIb

Texkymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XapaKTEPUCTUKAMU KOHTPOJIBHBIX
3aaHuil u npeacrasieH B Tabnuue 1 npunoxenus I

5.2. IIpomeskyTOYHASA aTTeCTALMSA

[IpomexxyTouHast aTTecTalus 1o nporpaMmmMe MpoBOAUTCS B popMe 3aueTa, SK3aMeHa WIIH
OTYeTa O CTAKUPOBKE B COOTBETCTBHHM C YYE€OHBIM IUIAaHOM. XapaKTepUCTHKA 3aJaHuil
npencrasiena B Tabmuue 2 npunoxenus I

5.3. UtoroBasi arrecranus
Hrorosas aTrectanys 1o nporpaMmme NpoBOAUTCS B QOPME UMo2060t ammecmayuoHHOU
pabompl. XapakTepucTHKa 3a/1aHuil peacTasiaeHa Tabnuue 3 nmpunoxenus I

5.4. HezaBucHMBbIHi KOHTPOJIb Ka4ecTBa 00yueHH st
ITopsimox  He3aBUCHMMOM  OLIEHKM KadyecTBa JONOJHUTENbHOM  00pa3oBaTelbHOM
MIPOrpaMMbl NPEACTaBIEH B IPUIOKeHUU [

6. OPTAHUBAIIMOHHO-NIEJAT'OI'MYECKHE YCJIOBUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHO-MeTOAMYeCcKOe U MHPOPMAIIHOHHOE 00ecrieyeHne

a) mutepatypa HTb MOU:

1. ABTomaru3anusi AMCIIETYEPCKOrO yIpaBiieHus B 3iekTposHepreruke / Pen. 1O. H.
Pynenko, B. A. Cemenos . — M. : U3a-80 MDU, 2000 . — 648 c. - ISBN 5-7046-0528-1 : 120.00




2. ABTromaru3anus 3JEKTPOIHEPreTUUECKUX CUCTEM : YueOHoe mocolue i BY30B IO
CHEIHAIbHOCTH "ABTOMaTHYECKOE yrpaBieHHE AIIEKTPOIHEPTeTUYECKUMU
cucremamu'","DnerposHepreruueckue cucreMsl 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 3JCKTPOIHEPTETHUECKUX CUCTEM : YdeOHOoe mocobue Il BY30B IIO
CHEenUaabHOCTH "ABTOMATH3AIMS MTPOU3BOJCTBA U pacmpenercHus dekrposneprun” / Pen. B.
JI. Ko3uc, H. 1. OBuapenxko . — M. : Dueprousaar, 1981 . —480 c.;

4. becnanoB, B. fI. Dnexkrpuyeckue MamuHbBI . y9eOHUK JUISI BY30B IO HAIPaBJICHHUIO
"OnextposHepretuka u anekrporexnuka' / B. S. becmamoB, H. ®. Koremnenenn . — 4-e
m3a.,mepepad. u gon . — M. : Akamemums, 2013 . — 320 c. — (Beicmiee mpodeccuonaabHOe
obpaszoBanue . bakanaspuar) . - ISBN 978-5-7695-8497-8 ;

5. Benuxkos, B. A. IlepexomHble 3JIEKTPOMEXaHUUYECKHE IMPOLECCHl B IEKTPUUECKUX
CUCTEeMaX : YU4EOHHK JIJIs AJICKTPOIHEPTeTUUYCCKUX CIIeluanbHOCTel By30B / B. A. Benukos . — 2-
€ u31., nepepad. u mon . — M. : Beicmias mkona, 1970 . — 472 c.;

6. Bonbaek, A. U. Dnextpuueckue MaiiuHbl. BBeneHne B anekTpoMexaHuky. MaiinHbl
MOCTOSIHHOTO TOKa M TpaHcpopMmaTopbl : Y4eOHUK [UIsi BY30B [0 HAIMPABICHUIO
"DIEeKTPOTEXHUKA, IEKTPOMEXaHUKa U dJIeKTpoTexHonoruu" u "Dnekrposnepreruka” / A. W.
Bonbaek, B. B. [Tonos . — CII6. : TTutep, 2007 . — 320 c. — (Yuebnuk ains By30B) . - ISBN 5-469-
01380-4 ;

7. Wpenpumk, B. MW. Dnekrpuyeckue CUCTEMBbl M CETH : Y4YEOHHK  JUIS
ANMEKTPOIHEPTeTUUECKUX crernuanbHoctei / 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 3JIEKTPOYCTAaHOBKAaxX MEPEMEHHOr0 TOKa
HanpsokeHueM cBbilie 1 kB : yuebHoe nmocobue no aucuurinHe "ToKu KOPOTKOTO 3aMbIKaHHs"
o HanpasneHuto 13.03.02 "DnexrposHepreTuka u snekrporexHuka" / M. A. Kosunosa, Hau.
uccnen. yu-t "MON" (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 3amblKaHHMsI U HECUMMETPUUYHBIE PEKUMBI 3JIEKTPOYCTAHOBOK : y4deOHOE
nocodue i BY30B IO CHENMAIBHOCTIM "DieKTpuueckue cTaHuuu', "DnekTpocHalxeHue"
HanpasiieHus: "Onekrposnepreruka’ / W. I1. Kproukos, B. A. Crapmunos, FO. I1. I'yces, M. B.
[Tuparopos . — M. : U3parensckuit jom MOU, 2008 . — 472 c. - ISBN 978-5-383-00257-5 .;

10. Jloktuonos, C. B. Dnekrposneprernyeckue cucreMmbl. KoHCIEKT Jekuuii : yueOHoe
nocobue Mo Kypcy "DIeKTposHepreTudeckue CcHUcTeMbl" 1o npoduiito "DiIeKTpuyecKue
cTaHMM" HampaBiieHus: "OnekTpolsHepretuka 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 ykazaHus IO KypCOBOMY NpoeKTy "PalloHHas ayeKkTpuYecKas CeTh
aNeKTpodHepreTuyeckoit cucreMsl" / A. A. I'ma3zynoB, Mock. suepr. un-t (MOU), u np. — 1993 .
—39¢c,;

12. Metoasl pacyera YCTAaHOBUBIIMXCS PEXKHUMOB 3JIEKTPUYECKUX CeTe : ydeOHoe
mocobue 1O HampaBlCHUIO "DJIEKTPOIHEPreTHKAa U  JJIEKTPOTEXHUKA"' TO0  Kypcam
"OnexTposnepreruyeckue cucreMsl" u "Jlanpuue snexrponepenaun CBH" / O. B. uuuna, C. B.
Jloxtnonos, A. H. Illapos, C. B. lynexenko, Har. uccnen. ya-tr "MOU" (HUY"MDBHU") . — M.
: Usp-Bo MDBU, 2019 . — 108 c. - ISBN 978-5-7046-2140-9 .



http://elib.mpei.ru/elib/view.php?id=10710;

13. OBuapenko, H. 1. ABTomaTika SHEpProcrucTeM : Y9eOHHK JJI BY30B 110 HaIlPaBJICHUIO
"Onexrposnepreruka” / H. . OBuapenko ; Pex. A. @. [psikoB . — 3-¢ m3a., ucnp . — M. :
Uz narensckuii njom MBOU, 2009 . — 476 c. - ISBN 978-5-383-00354-1 .
http://elib.mpei.ru/elib/view.php?id=5283;

14. OCHOBBI COBPEMEHHOM PHEPreTUKH : B 2 T. : yUeOHUK JJIs BY30B I10 HaIpaBICHUSIM
"Teruosnepreruka", "Diekrposnepreruka”, "DHepromammuoctpoenune” / O6m. pex. E. B.
AmeTtuctoB . — 5-¢ usn., crep . — M. : U3marenbckuit nom MOU, 2010 . - ISBN 978-5-383-
00501-9 ;

15. IIpaBuna ycTpoCTBa AIEKTPOYCTAHOBOK . — 7-¢ u31 . — M. : Omera-JI, 2006 . — 268 c.
— (be3omacHocTh 1 oxpana Tpyna) . - ISBN 5-365-00299-7 .,

16. Pacuer KOpOTKHX 3aMbIKaHHIl U BBIOOP 3JIEKTPOOOOPYAOBaHUS : ydeOHOE rmocodue
JUISL By30B [0 CHIEUAIBHOCTAM "DJeKTpuuecKkrue cTanuuu", "DIIeKTPOIHEPreTUUECKUE CUCTEMBI
u ceru", "DnekTpocHabxkenue", "PeneitHas 3ammTa ¥ aBTOMAaTHU3AIMS AIIEKTPOIHEPTETUUECKUX
cucreM" Hanpasienus "Dnexrposnepreruxa" / U. I1. Kproukos, u 1p. — M. : AKAAEMUS, 2005
.—416 c. — (Boicmee nmpodeccuonabHoe oobpazopanue) . - ISBN 5-7695-1998-3 .;

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

18. ®denoceeB, A. M. PeneiiHas 3amura 3JEKTPOIHEPreTUUECKUX CHUCTEM: PeneliHas
3amuTa cered : YuyeOHOe mocoOuWe Isi BY30B IO CICIHATBHOCTH "ABTOMAaTH3ANUS
MIPOU3BOJICTBA M pachpenenenus anekTposneprun” / A. M. denoceeB, M. A. @enocees . — 2-¢
u3.,nepepad. u gom . — M. : DHeproaromuznar, 1984 . — 520 c.;

19. YepnoOposoB, H. B. Peneiinas 3amuTa sHEpreTH4ecKUX cucTteM : YdyeOHoe mocodue
JUISL SHEPreTUYECKHUX CHEeIHaIbHOCTEN CpelHUX NMpodeccuoHaNbHbIX yueOHbIX 3aBeneHuil / H. B.
UYepuoOpoBos, B. A. Cemenos . — M. : Dueproaromuznat, 1998 . — 800 c. - ISBN 5-283-01003-7
: 70.00 .;

20. UIBenos, I'. B. DxoHOMUYeCKHE PEXUMBI IEKTPUUECKUX CeTell : yuyeOHoe mocobue
mo KypcaM "DJIEKTPUYECKHE CETH DJIEKTPOMHUTAIONUMX cucteM" Hu "DIeKTpOIHEPreTUYECKUe
cucTeMbl U ceTu" mo HampasieHuto "DnektposHepreruka’ / I'. B. IlIBenoB, Mock. sHepr. UH-T
(MBU TY) . — M. : U3natenbckuii tom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 .;

21. Ilynexenko, C. B. AJropur™Mbl aBTOMAaTU3MPOBAaHHBIX pacyeTOB CUCTEM
AJIeKTpOoCcHaOXkeHUs : ydeOHoe mocodue o Kypey "ANropuTMbl aBTOMaTU3UPOBAHHBIX PACUETOB
cHCTeM 3JIeKTpocHadkeHus" o HampasieHuto "DnekrposHepreruka” / C. B. Hlynsxenko, Har.
uccnen. yu-t "MOU" . — M. : Uzn-Bo MOU, 2015 . — 124 c. - ISBN 978-5-7046-1677-1 .
http://elib.mpei.ru/elib/view.php?id=7693.

6) nmurepatypa ObC u B/I;

1. bonoroa B.B. , Porazes H/I. , 3yOkoBa A.I. - "DxoHoMHKa 5>HepreTuku",
NznarenscrBo: "M3marensckuii jom MOU", Mocksa, 2011 - (320 ¢.)
http://e.lanbook.com/books/element.php?pll_id=72321;

2. B. A. SmxoB, M. 0. Cubuxkun, 0. JI. Cubukun- "DaekTpocHaOXeHHE
IIPOMBIIIJIEHHBIX MpPEAnpUATHid U ycraHoBok', W3pmarenscrBo: "Jlupexr-Meaua"', Mocksa,
bepnun, 2014 - (337 ¢.)
https://biblioclub.ru/index.php?page=book&id=429427,;



3. I'epacumoBa B.I'.- "DOnekrporexnuueckuii cnpaBounuk: B 4 1. T. 3. IIpousBoactso,
repeniaya u pacrpeeneHue sJekTpuyeckoit saneprun”, M3garenscro: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

4. Xykop B.B.- "Dnektpuueckas dYacTh 3JEKTPOCTAHIIMH C Ta30TYpOMHHBIMH H
napora3oBsIMu ycraHoBkamu'", M3narenscro: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

5. KongparbeBa O.E.- "OcHOBBl OXpaHbl Tpyla M TEXHUKH O€30MaCHOCTH B
anekTpoycraHoBkax", M3narensctBo: "MOW", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012659.html;

6. HacsipoB P.P.- "Vrpasnenue kadectBoM 3iekTposHepruun', Mzparensctso: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

7. IoramoB JI. A.- "Teoperuueckue OCHOBBI DJIEKTPOTEXHUKH: KpaTKuii Kypc",
WznarensctBo: "Jlanw", Cankt-IlerepOypr, 2021 - (376 c.)
https://e.lanbook.com/book/168955;

8. CaBuenko O.B.- "[lorepu 31eKTposHEpPruu Npu €€ TPAHCHOPTE MO IEKTPUUECKUM
CETSIM: pacyeT, aHaJlu3, HOpMUpoBaHUe U cHIkeHue", U3natensctBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383012185.html;

9. CokonoBa M.B.- "Dnexkrpoduznueckue OCHOBbI TEXHUKHU BBICOKUX HaIpsiKeHUu'",
HzparenscrBo: "MOBU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

10. IlIBemoB [I'.B.- '"T'opoackue pacnpenenuTesbHble DJIEKTPUYECKHE  CeTh",
WsparenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011034.html;

11. IBenos I'. B., CumaueBa O. B., Capuenko O. B.- "[lotepu smekTposHepruu mpu ee
TPAaHCHOPTE MO DBJIEKTPUYECKUM CETSIM: pacyeT, aHajliu3, HOPMHPOBAHME M CHUXEHue'",
WznarensctBo: "Usnarensckuit sjom MON", Mocksa, 2013 - (424 ¢.)
http://e.lanbook.com/books/element.php?pll_id=72266;

12. IIBeno I'.B.- "DnekTpocHaOXXeHHE TOPOJIOB: DJIEKTPONOTPEOJICHHE, paCUETHBIC
Harpy3Ku, pacrnpeaenutensbie cetn', M3natenscto: "MOU", Mocksa, 2012 - (268 c.)
https://www.studentlibrary.ru/book/ISBN9785383007433.html.

B) ucnoiab3zyembie JbC:

He npedycmompeno

6.2. KagpoBoe o0ecrieuenue

Jns  peann3anuy  JIOTIOJIHUTENLHOW 00pa30BaTeNbHONW MPOTPaMMBl  IPUBJIIEKAIOTCS
MpenojaBaTeNd U3 4Yuclia ITaTHBIX HayyHo-mefarornyeckux pabotHukos ®I'bOY BO «HUY
«MBOW» wu nuna, npeacraButenu paborojartenel wiaM  o0ObeIMHEHMHA paboTonaTemnei.
Nndopmanus o kaapoBoM o0OECHEUEeHUU JOMOJIHUTENbHOM 00pa3oBaTeNbHON IPOrpaMMbl
IIpe/ICTaBJICHA B IPHIIOKEHNHU /1.

CBeneHuss O  PYKOBOJAWUTEIE  JOMOJHUTEIbHOW  00pa3oBaTeNbHOM  MPOrpaMMBbI
IIpe/ICTaBlIeHbl B IpuioxeHue E.

6.3. ®DunancoBoe odecreyeHue



[Iman pacxomoB © pacueT OOOCHOBaHHMS CTOMMOCTH IO  JONOJHHUTEIbHOM
o0pa3oBaTenpHON MporpaMmMe mpeicTaBieHbl B mpuiioxenue XK.

duHaHCUPOBAHKUE MPOrPaMMBbl OCYILIECTBIISIETCA 3a CUET JIMYHBIX CPEJCTB CIIylIaTesel
WIM 3aKa3YUKOB, 10 HAMpaBICHHUIO KOTOPHIX MPOBOAMUTCS OoOydeHue. B kauecTBe 3aka3unka
MOTYT BBICTYNaTh paboToAaTeNn, yHUBEpCUTETH (B ToM umciae MOMU), rocymapcTBEHHBIE
CTPYKTYpPHI U IPOYHE YUACTHUKH 00pa30BaTEIBHOIO PhIHKA.

6.4. MaTepuajibHO-TeXHHYECKOE 0O0ecriedyeHue

MarepraabHO-TeXHHUECKUE YCIIOBHUS pean3allid JIONOJHUTEIBHON 00pa3oBaTeIbHOM
IIpOrpaMMBI MpecTaBieHb! B [Ipunoskenun 3.

Kanenmapusiii rpadgux ydeOHOTO Tporiecca pa3pabaThIiBaeTCsl ¢ Y4ETOM TPEOOBaHHM K
Ka4yecTBY OCBoeHHUs M 1o 3ampocam oOyuarommxcs ([Ipunoxenne UM). Pacrimcanue 3aHsTHiA
pa3pabaThIBaeTCs Ha KOKAYIO PeaM3yeMyI0 IPOrpaMmy.

JIMCT U3MEHEHM (AKTYAJIM3ALIAN)

Ne /it CopepxaHue U3MEHEHHUs (aKTyaJIu3allin) JlaTa yTBep>KaeHus N3MEHEHUN
1 [IporpaMMa akTyanu3upoBaHa U yTBEpXKICHA 16.01.2023

PYKOBOI[I/ITGHB MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

o CeeneHuna o enagensue L3N M3KU
O6pa30BaTeJ'ILHOI/I Bnageney Koeanes 0.W. HI/I
IIpOrpaMmaI MaeHTndmKkaTop R09bc37b9-KovalevDmI-bf54cea? KOBaJIeB




