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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Iles1b.IOATOTOBKA CHEIMATINCTOB IyTeM (OPMUPOBAaHUS HOBBIX HPOQECCHOHATBHBIX
KOMIIETEHIIMH, HEOOXOAMMBIX JUIS AEATENbHOCTH B cdepe «IIeKTPOIHEpreTuka M
ANEeKTpoTexHuka» mpoduns "PeneiiHas 3amuTa W aBTOMAaTU3alUsi 3JIEKTPOIHEPTreTHUYECKHUX
cucreM" ¢ mpucBoeHHMeM KBanmu(pukauuum "PaboTHUK B cdepe DIEKTPOIHEPIeTUKU U
BJIEKTPOTEXHUKHU".

[Iporpamma siBiIsieTCSl MPEEMCTBEHHOM K OCHOBHOHM 0Opa3oBaTeNbHOW IMPOrpaMMe BBICHIETO
oOpazoBanus HanpaBieHus ToaAroToBku 13.03.02 «3aeKkTpodHEpreTUKa U AJIEKTPOTEXHHUKA.

IIporpamma cocraBjieHa B COOTBETCTBHH:

- ¢ @enepanbHbIM TOCYIapCTBEHHBIM 00pA30BaTEIbHBIM  CTAaHAAPTOM  BBICIIETO
o0Opa3oBaHMs MO HampaBieHHIO MOAroToBkH 13.03.02 DiexTposHepreTHKa U ANEKTPOTEXHUKA,
YTBEp)KIECHHBIM MpuKazoM MuHoOpHayku ot 28.02.2018 1. Ne 14422.03.2018 r. Ne 50467.

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

- ¢ IlpodeccuonanpubiM  cranmaptom  20.041  «PaboTHUK TI0O ONEPAaTHBHO-
TEXHOJIOTUYECKOMY YIPABJIEHUIO B JJIEKTPUYECKUX CETIX», YTBEP)KICHHBIM IMPUKA30M
Muntpyna 14.05.2019 1. Ne 3271, 3apeructpupoBanabiM B Muntocte Poccun 16.07.2019 r. Ne
55292, ypoBeHb kBanudukanuu 6.

- ¢ [IpodeccuonansupiM crangaptoMm 20.003 «PaboTHHK MO 3KCIUTyaTalluu YCTPONCTB U
KOMILIEKCOB penerHoM 3aIHATHI 31 aBTOMATUKHU TUAPOITIEKTPOCTAHIUIA /
TUAPOAKKYMYJIUPYIOIIMX 3JIEKTPOCTAHIMIY, YTBEPKACHHBIM IpukazoM Muntpyaa 18.03.2021
r. Ne 132n, 3apeructpupoBanubiM B Muntocte Poccum 30.04.2021 r. Ne 63325, ypoBeHb
KBaJTMpHUKAIMU 7.

- ¢ [IpodeccuonanbubiM crangapTom 20.034 «PaGoTHHK 1O 0OCITY’)KMUBaHUIO U PEMOHTY
00OpyZOBaHUS pPENECHHON 3alMThl M aBTOMATHKH DIIEKTPUUYECKHX CeTeW», YTBEPKIAECHHBIM
npukazoM Muntpyna 29.06.2017 r. Ne 524H, 3apeructpupoBaHHbIM B MuHiocte Poccun
29.08.2017 r. Ne 48011, ypoBenb kBanupukanuu 6.

®opma peanuzanum: odyuenue B MOU.
®opma 00yUYeHUsIOUHO-3a04UHAas.

Pexum 3aHATHH:

Pacniucanme 3aHATHI 1O JTOMOJHUTENHHOW 00pa3oBaTENbHON MpPOrpaMMe MOXKET
yCTaHaBJIMBAThHCS B 3aBUCUMOCTH OT Habopa B rpymnibl. KOHKpeTHbIe 1aThl IPOBEICHUS 3aHATHHA
YKa3bIBalOTCA B JIOTOBOPE Ha OKa3aHHE 00pa30BaTeNbHBIX yCIyr. JlaHHbIE paciicaHus XpaHsITCs
B DJIEKTPOHHOH CHCTEME ydeTa XoJla peajiu3allii MporpamMmbl npu ee Hanmuuuu. [lpu mobom
rpaduke 3aHATHI yueOHas Harpys3ka ycraHaBiuBaeTcsi He Oosiee 40 4acoB B HEeNt0, BKIIIOYas
BCE BHJIbI ayTUTOPHOMN M BHEAYAUTOPHON (CAaMOCTOSTENLHON) yueOHOH paboThI ciyiaTess.

TpeGoBannsi K YPOBHIO NOATOTOBKH CJYIIATeJsl, HeOOXOAMMBIEe [Jisi OCBOCHUS
NPOrpaMMbLINLIA, >KEJAIOIIHe OCBOUTH JIOTIOJIHHUTEIbHYIO 00pa30BaTelIbHYIO MPOrpPaMMY,
JIOJDKHBI MMETh WJIM MONy4aTh BhICIIEe UM cpeliHee npodeccruonanbHoe oopasoBanue. Hanuuue



YKa3aHHOI'o O6p330BaHI/I$I AOJDKHO MOATBCPXKAATHCA JOKYMCHTOM TOCYJAapCTBCHHOI'O WJIA
YCTaHOBJICHHOI'O 06pa3ua, niIn aKaﬂeMquCKOfI CHpaBKOﬁ O MMPOXOKIACHHNU O6y‘leHI/I${.

BoitaBaemMblii JOKYMEHT: TIPY YCIICITHOM MPOXOXKICHUH MPOTPaAMMBI U Caue HTOTOBOM
aTTecTalldd BBIJACTCS JUIUIOM O TPO(EeCCHOHATBHOW MEPErNOArOTOBKE YCTAHOBJICHHOTO
oOpasra.

Cpoxk n1eiicTBHSI HNTOTOBBIX JOKYMEHTOB

Cpok JeiCTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHUPYETCSl Ha OCHOBE TPABHII IO padoTe
C mepcoHaJoM B cdepe NeATEIbHOCTH JAHHOM MPOrpaMMbl, yCTAHABIMBACTCS HAa OCHOBE
COJICp KaHUs TIPOTPAMMBI U COCTABIISACT (B To/1ax): OECCPOUHO.



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 JICHCTBYIONIWE IPABOBBIC HOPMBI M HMEIOIIUECS
YCIIOBHS, PECYpPChl U OTPaHUYCHUS B cepe ICKTPOIHEPIrEeTHKH
U DJICKTPOTCXHUKH.

VK-1: Cnocoben 3HaTh:

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

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

IIOCTABJICHHBIX 3aaa4

YMeTn:

- BBIIONHATH TMOUCK HeoOXxomumoil  uHbopMmanuu, &
KPUTUYECKHUI aHaAIu3;

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

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

B pesynbrare ocBOEHUS MPOTpaMMBI CITyIIATENh JOJKEH OBITh CIIOCOOEH PeaIn30BhIBAThH
TPYAOBBIE PYHKIIMH B COOTBETCTBUHU C MPOGECCHOHATBHBIM CTaHAapTOM (Tab. 2).
7.



[IpakTHKO-OpHEeHTH]

Tabnuua 2

DOBAHHBIC Tpe6OBaHI/Iﬂ K pE€3yjibTaTaM OCBOCHHUA IMTPOTrpaMMbI

TpynoBbsie QyHKIINU

TpeOGoBaHMs K pe3ynbTaTam

20.032 «PabOTHHK 10 0OCITYKUBAaHUIO 000PYAOBaHUS MTOACTAHIINI SJICKTPUUECKUX CETEH»

I1K-828/G/01.5/1
CIoCcO0€H OCYIIECTBIIATh
MOHHUTOPHHT
TEXHUYECKOI'0 COCTOSHUSA
obopynoBaHus
HOJICTAHIINU

TpynoBbie 1elCTBUA:

- IlpoBeneHue BBIOOPOUHBIX KOHTPOJBHBIX M BHEOUEPEIHBIX
OCMOTpPOB 00OPYIOBaHHS TMOJCTAHIUNA JJICKTPUYCCKUX CETEH,
OIICHKa KauecTBa paboT MO OOCIYyXHBaHUI O0OPYIOBaHUS
MOJCTAaHLINMI JIEKTPUUECKUX CETEM.

BJIEKTPUYECKUX CETEU

YMeHnus:

CaMOCTOSATEIPHO TOJICP)KUBATh W IOBHIIIATH  YPOBEHB
podeCCHOHAIBHON KBATM(UKAIIHH;

- AHamu3WpoBaTh W TPOTHO3HPOBATH CHUTYAI[MIO COCTOSHUS
000pyI0BaHUs OJICTAHINI STIEKTPUUECKUX CETEH.

3Hauud:

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

XapakTepHble TPU3HAKU MOBPEXKICHUI 00CITyKHBAEMOTO
000pyI0BaHUS MOACTAHIMH IEKTPUUECKUX CETEeH;
- OCHOBBI ANEKTPOTEXHUKH.

20.003 «PaboTHUK 10 SKCIITyaTalluu YCTPONUCTB M KOMILIEKCOB PENICHHON 3alUThl U
ABTOMATHUKH THAPOAICKTPOCTAHINH / TUAPOAKKYMYIUPYIONTUX JICKTPOCTAHITHIN

ITK-352/A/01.3/1
CIOCO0E€H OCYIIECTBISATh
TEXHUYECKOe
oOciyXUBaHUE

anmapatypsl P3A
I'SC/TADC

TpynoBeie 1elCTBUS:

- [IpoBepka mapaMeTpoB cpabaThIBaHUS PJIEMEHTOB cXxeM P3A;

- PerynupoBka napameTpoB cpabaTsiBaHus P3A;

- OGHoOBJIEHHE HaANUCEH M MAapKUPOBKU LENeHl U 3IEeMEHTOB
cxem P3A;

- IIpoBepka XapakTEpUCTUK H3OJSALMM LENed W anmapaTypbl
P3A;

- BoiBepka anektpudeckux cxem P3A;

- JlokymeHTabHOE O(OpMIIEHHE pPe3yIbTaTOB TEXHUYECKOIO
obcmyxuBanus P3A;

- TexHuueckuit ocMOTp yCTpoicTB, mKadoB, MaHeNed U Lenei
P3A.




Ymenus:

- PaboraTth ¢ TEKCTOBBIMH pEAAKTOpPaMH, AJIEKTPOHHBIMU
Ta0JIMIIaMU, JIEKTPOHHOM IMOYTON Ha YPOBHE MOJIH30BATEIIS;

- IlpoBepsaTh 3HaueHUs mapaMeTpoB cpadaTeiBaHus P3A Ha
COOTBETCTBUE MPEAbSBISIEMBIM K HUIM TPEOOBaHUSM;

- IlpoBepsats BHemHUM BHA 3j1eMEHTOB W 1emneid P3A Ha
COOTBETCTBUE MPEAbSBISIEMBIM K HUIM TPEOOBaHUSM;

- Uurarh NpUHIUNHAIBGHBIE W MOHTAXXHBIE 3JIEKTPUUECKUE
CXEMBI;

- CHUMATh [MOKa3aHUS U3MEPUTENbHBIX TPUOOPOB;

- IlpumeHsATh TPOBEPOUHYIO ammaparypy, HpeayCMOTPEHHYIO
JUISL HAXOJSIIMXCA B OKCIUTyaTalluM yCTporcTB P3A.




3HaHUS:

- CxeMbl BKJIIOUEHHS, OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKH,
OPUHIUNBL  PabOThl  AIIEKTPOTEXHUYECKOTO  00O0PYHOBAHHS
I'9C/TADC,;

- VYCTpOWCTBO M OCHOBHBIE TEXHMYECKHE XapaKTEPUCTUKU
MojyJiei, OJI0OKOB, Y3JI0B SKCILTyaTUPYEMBIX YCTPOUCTB;

- Teopernueckue OCHOBBI DJJIEKTPOTEXHUKM B  00bBEME,
JIOCTaTOYHOM JUJIsl BBITIOJIHEHUS TPYAOBBIX JCHCTBHIA;

- OcHoBHblE TpeOOBaHUS BEJAOMCTBEHHBIX M MEXOTPACIEBBIX
HOPMATUBHBIX MPABOBBIX aKTOB M JIOKAJbHBIX HOPMATHBHBIX
aKTOB OpraHu3aiu, peraaMeHTHPYIOIINX BOIIPOCHI
TEXHUYECKOTO 00cmyxuBaHus P3A;

- IlepeueHb BEIOMCTBEHHBIX U MEXOTPACIEBBIX HOPMATHUBHBIX
MPABOBBIX aKTOB U  JIOKAIbHBIX HOPMATUBHBIX  aKTOB
OpraHM3aliy, perjaMeHTUPYIOIIUX BOMNPOCHl TEXHUYECKOH
sKcIutyatanuu P3A;

- Meronuka npoBEpKU CONMPOTUBIEHUS U30JIALMN U UCIBITaHUS
€€ MOBBIIICHHBIM HAMPSHKEHUEM;

- Knnaccudukanus pene, mpuHIMIT ACHCTBUS pele;

- [lopsinox odopmiienus cxem P3A;

- Haznauenue, ciocoObl MpUMEHEHUsI U OCHOBHbIE TEXHUUECKUE
XapaKTePUCTHUKU WHCTPYMEHTOB, MPOBEPOYHOI ammaparypbl U
npuOOpOB, MPUMEHSIEMBIX IPU MPOBEIECHUM TEXHUYECKOTO
oOciy>)xuBaHus ycTpoicTB P3A;

- MeToiuky TEXHMUYECKOT0 00CIyKMBaHUsl anmaparypsl P3A;

- OcCHOBHBIE NPHUHIMIIEI PA3MEUICHUS 3JIEKTPOOOOPYIOBAHUS
I'9C/TADC,;

- Crioco0b! BHIMOIHEHUS 3aIIUT IPUCOETMHEHUH;

- BapuanTts! ucnionaenust cxem nutanus P3A;

- BapuaHTBl MCNOJIHEHMS, Ha3HAUEHUE U CXEMbI ONEpPaTHUBHBIX
OJIOKMPOBOK 0€30MACHOCTH B PACTIPEICTUTEIBHBIX YCTPOUCTBAX;
- KoHCTpyKIMs M 3alIUTHBIE XapaKTEPUCTHUKU aBTOMATHYECKHX
BBIKJTIOYATENIEH;

- OOmue cBeleHUs O HA3HAUYEHUM  BCIIOMOIATENbHBIX,
obmecrannuonHbIX cucteM ' OC/T'TADC;

- OcHoBHBIE TpeboBaHUs K P3A;

- OOmue noHATH O Ha3HaueHuH 1eneii P3A;

- Haznauenue yctpoiicts P3A;

- OCHOBHBIE CBEJIEHUS O TOBPEXKICHUAX U HEHOPMaJIbHbIX
pe)kuMax B IJNEKTPOTEXHHYECKUX YCTAHOBKaX M 00 HX
MOCTEACTBUSIX U1 AIEKTPOOOOPYI0BaHMUS;

- OCHOBHBIE TPUHIMIIBI TOCTPOEHUSI CXEM COOCTBEHHBIX HYXKI
MOCTOSIHHOTO U nepemeHHoro Toka ['DC/T'ADC;

- TpebGoBaHuss K HOPMATHBHBIM 3HAYEHHUSM COIPOTHUBICHUS
W30JISIIUY LETIEN U JIEKTPOanIapaToB.




20.034 «PaboOTHHK 1O OOCITYKUBAHHUIO U PEMOHTY 000pYIOBaHUS PEICHHON 3aIUTHl 1

ABTOMATHUKU SJICKTPUICCKHX ceTei»

I1K-839/B/01.3/1
CIIOCOOEH OCYILECTBIISTH
MOJITOTOBKY K
BBITTOJTHEHUIO TTPOCTHIX
paboT Mo TEXHUYECKOMY
00CITy’)KUBaHUIO U
peMOHTY ycTpoiicTB P3A

TpynoBbie 1elCTBUA:

- Hanecenue nHa yctpoiictBa P3A u omnepaTtuBHbBIE 3JE€MEHTHI
HaJNUCeN, YKa3bIBAIOIIMX KX HA3HAUYEHHE B COOTBETCTBUU C
JIUCTIETYEPCKUMHU HAUMEHOBAHUSIMU;

- IMoxroroBka HEOOXOAMMOW MTOKYMEHTALUU JJISI BBIIOJHEHUS
MPOCTHIX PabOT MO TEXHUYECKOMY OOCITY)KMBAaHUIO U PEMOHTY
ycTpoictB P3A;

- CocTaBiieHHE ICKU30B, CXEM, UEPTEKEN CIOKHBIX JeTaJICH.

Ymenus:

- OcBauBaTh HOBBIE yCTPOWCTBA U KOMIUIEKCHl P3A mo mepe ux
BHE/IPEHUS;

- PaboTaTth ¢ KOMIUIEKTHBIMU HCIIBITATEIIbHBIMUA YCTPOMCTBAMHU
JUIS IPOBEPKHU 3aLUT U AaBTOMATUKU;

- IlpumeHsATh  ceTeBblE  KOMIIBIOTEPHBIE  TEXHOJOTHH,
CTaHJapTHbIE O(UCHBIE IPUIIOKEHHS HA YPOBHE I10OJIb30BATEIS;

- Hactpausatsb npocteie yctpoiictBa P3A;

- Oxa3plBaTh IEPBYIO IIOMOLIb IIPU HECYACTHBIX CIIydasx Ha
IIPOU3BO/JICTBE.




3HaHUS:

- Cenenust 00 ycrpoiictBax P3A, nmpuMmeHseMbIXx Ha 00BbEKTax
AIIEKTPO3HEPI€TUKY;

- Ilopsmox  BblmonHeHuss  pabOT MO  TEXHUYECKOMY
00CIyKUBAaHUIO U PEMOHTY IIPOCTBIX YCTPOHCTB P3A;

- OCHOBBI METPOJIOTHH;

- Haznauenue u TpeboBaHus K yCTPOHCTBAM MPOTHBOABAPUITHOMN
ABTOMATHUKH;

- Ha3nauenue wu TpeboOBaHUMA K YCTPOHCTBAM CETEBOM
ABTOMATHUKH;

- O6mwme npuHImIE noctpoenus cetu 0,4 - 110 kB;

- [IpaBuiia yCTpoOHCTBA 3JEKTPOYCTAHOBOK;

- [IpaBuia TEXHUYECKON 3KCIUTyaTalluH 3JICKTPUYECKUX CTAaHLIUN
u cerell Poccuiickoit @eaepannu B 4actu yecTporcTB P3A;

- HCTpYKIIMHM IO OKA3aHMIO NEPBOM ITOMOILM IPU HECYACTHBIX
ClIy4asix Ha IPOU3BOJICTBE;

- SIBneHuE AIEKTPOMArHuTHOW MHAYKIIMY U MAarHUTHBIE LIETIHN;

- Ha3znauenue u TpeOGoBaHuUs K IPOCTHIM YCTPOMCTBAM peleiHON
3aIUTHL;

- MHCTpyK1IMK 10 TpOBEpKe U3MEPUTEIBHBIX TPAaHCPOPMATOPOB;
- DJIEKTPUYECKHE LIEMIU TTOCTOSIHHOIO U IIEPEMEHHOTr0 TOKa;

- IlpuHUMNUANBHBIE CXEMbl JUCTAHLUMOHHOTO YIPaBJICHUS H
CUTHAJIM3allMU NIPUBOJIaMU BBICOKOBOJIBTHBIX BbIKItOUareneit 0,4
- 35 kB;

- YcnoBus CENEKTUBHOCTH JICHCTBHS 3alIUTHBIX YCTPOMCTB;

- Buzibl noBpex1eHUH B 3JIEKTPOTEXHUYECKHUX YCTaHOBKAX;

- Texnnueckue XapaKTepUCTUKU 00CITy’KMBaeMOro
00opynoBaHus;

- OCHOBBI AMEKTPOHUKHU U MOJTYIPOBOAHUKOBON TEXHUKH;

- DnexkTpou3MepHUTeNIbHble  MPHOOPBI U 3JIEKTPUYECKUE

HU3MEpCHUS;
- OOmme cBemeHus 00 MCTOYHHMKAX M CXE€Max ITHUTaHHUSA
OHCpaTI/IBHOFO TOKa, HpI/IMeHSIeMBIX Ha O6”I)€KT3X
AIIEKTPOIHEPTETUKH,

- KoncTpykunoHnusie 0COOEHHOCTH u 3allUTHBIE

XapaKTEPUCTHKHU NPUMEHSAEMBIX YCTPOHCTB P3A;

- OcHOBbI MaTemMaTuku (apupMeTuka, 3MeMeHTapHas ajnredpa u
reOMeTpHs, TEOpUs DSJIEMEHTapHBIX (YHKIMA U 3IEMEHTHI
aHajam3a);

- OCHOBBI MEXaHUKHU, PU3UKH;

- OCHOBBI SHEPTETHKH, SJIEKTPOTEXHUKH U FIEKTPOABTOMATUKH;
- Hasnauenme u npuHIMO  JEHCTBUS  U3MEPHUTEIBHBIX
TpanchopmMaTopoB;

- IlpaBuna OGe3omacHocTH TpU paboOTe C HHCTPYMEHTOM H
MIPUCTIOCOOICHUSIMH;

- [IpaBusa TexHUYECKOro 00cayKuBaHus ycTpoicTs P3A.




20.041 «PabOTHUK 10 ONIEPATHBHO-TEXHOJIOTHYECKOMY YIIPABJICHUIO B 3JIEKTPUUECKUX CETAX»

[1K-1278/C/01.5/1 TpymoBbie IeHCTBHS:

CIIOCOOEH OCYIECTBIIATh - TIpoBesenre BU3yabHOIO OCMOTpa Ha OTCYTCTBHE JIe(EKTOB
BBITIIOJIHEHUE 00CITyKMBaeMOM DJIEKTPOYCTAHOBKH;

[IOATOTOBUTEIbHBIX - TlpoBepka OTCYTCTBHS B 3JIEKTPOYCTAaHOBKAX IMOCTOPOHHHX
MEPOIIPHSTHIA, JIML, MEXaHU3MOB, I[TOCTOPOHHHX IPEAMETOB IIEPE] HAYAIOM
MPEAIIECTBYIOINX OIEPATHBHBIX MTEPEKIIOUCHHUI;

OIlEpaTHBHBIM - OsHakoMJIEHHE C COCTOSHHEM DJIEKTPUYECKOM  CETH,
MEPEKITIOYEHUSAM U3MCHEHHSIMH B CXE€MaxX  JJCKTPHUYCCKMX  COETMHEHHIA

00CITy’)KMBA€MOTO 00BEKTA.

YMeHnus:
- YUurath rpaduyecKue CXeMbl dJICKTPHUSCKUX COCTMHCHHU;
- Paborate c omepaTMBHOW W TEXHUYECKOW JOKYMEHTAIIUEH,

Heo0X0uMoM TUISL 3¢ PEKTUBHOTO BBITIOJTHEHUS
npodecCHOHATIBHBIX 33/au.

3HaHUA:

- [IpaBuina TEXHMYECKON 3KCIUTyaTalluH 3JICKTPUYECKUX CTAaHLIUN
U CeTEH;

- I/IHCTPYKI_II/ISI 110 OKa3aHHIO nepBoﬁ IIOMOIIM IIpU HECYACTHBIX
CJIydasx Ha IMMPOU3BOACTBC.

2.2. XapakTepucTHKa HOBOr0 BHJa NPOo(eCcCHOHAJIbHON AesiTeJJbHOCTH, HOBOM
KBAJIH(pUKALHMU

B pesynprate OCBOEHHUS JOMOJHUTEIHHONM 00pa30BaTENbHOM MporpaMmsbl «Penetinast
3auuma u a8MOMamu3ayus 1eKmpoIHEP2eMUIeCcKUx cucmemy CIylaTellb J0JKeH ObITh TOTOB
K 0071acTH Mpo(ecCHOHANBHOM esITeIbHOCTH, 00bEKTaM U 3a/1auaM.

Ooénacmo/chepor  nipodecCUOHANBHOM — JEATEIBHOCTH  CIyIIATENs,  MPOIIEIIIETO
o0y4yeHue 1o nporpaMMe npoQecCuoHaNbHOM MepenoroTOBKH BKIIOYAET:

- 40 CkBO3HBIE BH/IbI NPOPECCUOHATBHOMN JESATENLHOCTH B IPOMBILIEHHOCTH (B cepax:
IIPOEKTUPOBAHMSI M DKCIUTyaTallud AJIEKTPOIHEPIETUYECKUX CHUCTEM, DJIEKTPOIHEPreTHUECKUX
KOMILIEKCOB, CUCTEM 3JIEKTPOCHA0KEHN S, aBTOMATHU3allU1 U MEXaHU3allUK TPOU3BOJICTBA).

- 24 ATOMHasi NPOMBIIUIEHHOCTH (B c(epax: MPOEKTUPOBAHUS U IKCIUTyaTalli OOBEKTOB
ANEKTPOIHEPIeTUKH; TEXHUYECKOr0 OOCTYXHBAaHUS U PEMOHTA DJIEKTPOMEXAHHMYECKOIO
o0opynoBaHus).

- 20 DnexTposHepreTrka (B chepe 3JIeKTPOIHEPTeTUKU U FITEKTPOTEXHUKH ).

- 16 CTpouTensCTBO U KUIHMITHO-KOMMYHAJIbHOE X03UCTBO (B chepe MPOeKTUPOBAHUS U
HKCIUTyaTallul OOBEKTOB ANEKTPOIHEPTETUKH ).

- DJIEKTPOIHEPTeTUKA U DJIEKTPOTEXHHKA.

- DJIEKTPOIHEPTEeTUYECKUE CUCTEMBI U CETH.

- Peneiinas 3ammTa 1 aBTOMaTH3anysl JEKTPOIHEPIETUIECKUX CUCTEM.

Oobvexkmamu nipohecCUOHATBEHON NeITETLHOCTH SIBIISIOTCS:

- DJIEKTPUYECKUE CTAHIIMH U TIOJICTAHITHH.

- 3JICKTPOIHEPTETHUSCKHUE CUCTEMBI M CETH.

- CHCTE€MBI D3JIEKTPOCHAOXKEHUS TOPOJOB, MPOMBIIUICHHBIX MPEANPUATHH, CEThCKOTO



XO03SICTBA, TPAHCIOPTHBIX CHCTEM M UX OOBEKTOB.

- YCTQHOBKH BBICOKOI'O HAIPSDKEHUS PA3IU4YHOIO HA3HAYEHUS, DIEKTPOU3OJIALUOHHBIE
Marepuabl, KOHCTPYKIUU U CPEICTBA UX JUATHOCTUKH.

- pelsieliHas 3aImTa U aBTOMaTU3alus JIEKTPOIHEPIreTHYECKUX CUCTEM.

- YHEPreTUYECKNE YCTAHOBKH, JIEKTPOCTAHIIMY M KOMIUIEKCH Ha 0a3e BO30OHOBIISEMBIX
HCTOYHUKOB DHEPIUH.

- JJIEKTPUYECKUE MAIIMHBI, TPaHC(HOPMATOPHI, AIEKTPOMEXAHUYECKUE KOMIUIEKCH H
CHCTEMBI, BKJIK0OYasl UX YIIPABJICHUE U PETyJIUPOBaHUE.

- DIEKTPUYECKHE W DJIEKTPOHHBIC  anmaparbl, KOMIUIEKCBI UM CHCTEMBI
NEKTPOMEXAHUYECKUX U IJIEKTPOHHBIX aIlllapaToB, aBTOMAaTHYECKHE YCTPOWCTBA M CUCTEMBI
YIPABJICHUS IOTOKAMU SHEPIUH.

- DJIEKTPUYECKUI IPUBOJ U aBTOMATHKA MEXaHU3MOB U TEXHOJIIOTHYECKUX KOMILIEKCOB.

- DJIEKTPUYECKOE XO35MUCTBO U CETU MPEIIIPUATUI, OPraHU3aLNAN U YUPEKACHUN.

- AJIEKTPOOOOPYI0BaHNE HU3KOT'O U BBICOKOT'O HANpPSKEHUS.

- METO/BI U CPE/ICTBA 3AIUTHI YEIOBEKA, TPOMBIIIICHHBIX OOBEKTOB U CPEIbl OOUTAHHS
OT aHTPOIIOT€HHOT'O BO3JIEHCTBUSA JJIEKTPUYECKMX U MArHUTHBIX IOJIEH.

BeinmyckHUK IporpaMMsbl 10JDKEH YMETh pellaTh MpodecCUOHANbHbIE 3a0auu 110 BUAAM
npopAeATeNbHOCTH:
Konempyxkmopckuii:
- [IpoexTrpoBaHuEe CUCTEM PEIEUHON 3aILMUTHI IEKTPOIHEPTETUUECKUX CETEH.
IKenayamayuoHHblL:
- DKCIUTyaTalusi CUCTEM PEJICHHON 3alUThI AJIEKTPOIHEPIE€TUYECKUX CETEH.

B pesynpTare OCBOEHHMS JONOJHHUTEIbHON 0Opa3oBaTEeIbHON IMPOrpamMMbl CIyIIATelb
JOJDKeH  o0slajaTh  CHOCOOHOCTSIMHM K BBIIIOJIHEHHIO HOBOIO BHAA JeSTeJbHOCTH
COOTBETCTBYIOILIETO MPUCBAEMON KBaJH(puKanuu padoTHUK B cepe JJICKTPOIHECPIeTHKH U
3J1eKTPOTEXHUKH.

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:

- 20,6 3aueTHBIX €AUHUII,

743 ak. 4.

CtpykTypa mporpamMMbl € yKa3aHHMEM HaWUMEHOBAHHS JUCUMIUIMH (MOIyJed) W UX
TPYIOEMKOCTH TIpe/ICTaBleHa B Tab. 3.

VYueOHBI TUTAaH JIOMOJIHUTENILHONW 00pa30BaTebHONW MPOTPaMMBI  TIPEJACTABICH B
MIPWIOKEHNE A., ABIIAIOIUNCSA HEOTHEMIIEMOMN YaCThIO IPOIPAMMBI.

Tabnuma 3
CtpykTypa nporpaMmMsl 1 GOpMBI aTTeCTaAllUN

| Ne I HaumenoBanne I ml KonrakTHas pabora, aK. 4 | “ I “ I ®Dopma aTTecTanuu
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3.2. Conep:xanue nporpamMmmsl (padoune NporpaMMbl JMCUMILIAH (MOTYJI€i)
Copep:xanne TUCIUILINH (MOAYJeH) mpecTaBiIeHo B Tab. 4.
Tabmmma 4
CopepxaHue TUCITUILIAH (MOIYJIEH)
No HaunmenoBanue
JTUCIUILTUAH (MOIYJICH) ConeprkaHue TUCUMIUIUH (MOIYNE)
1. TeOpCTI/I‘-ICCKI/IC OCHOBBI 2JICKTPOTCXHUKU
1.1. TeOpCTI/I‘-ICCKI/IC OCHOBBI Hauanbubie CBCACHUA 00 OJICKTPOMAroMuTHOM IIOJIC. O6H_II/IC

AJIEKTPOTEXHHUKHU

MTOJIOKEHUS AIEKTPOHHON TEOPHUH. DIIEKTPOMArHUTHOE IOJIE.
OnekTpuueckue siBjaeHus. OCHOBHBIE XapaKTEPUCTUKU
AIEKTPUYECKOTrO MoJisa. MarHuTHBIE siBJIeHHS. OCHOBHbBIE




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

XapaKTEPUCTUKU MarHUTHOTO IOJIsL. DJIEKTPOMATrHUTHAS
UHAYKIHSL. OCHOBHBIE IOHATHS TEOPUU IEKTPUUECKUX U
MarHMTHBIX Lene. DJIEKTPUYECKOe CONPOTHUBIICHUE.
JIuHeiHble 1leny MOCTOSHHOIO TOKA. DJIEMEHTHI Lienel
IIOCTOSIHHOT'O TOKa. MeTonbl pacyera 1enei NoCTOSTHHOIO
TOKa. DKBUBAJICHTHBIE TPEOOPa30BaHUS B IIETIAX
MocTosTHHOTO ToKa. O0001meHHbIi 3aKk0oH Oma. "dopmyna
pa3bpoca". Teopema komreHcaiuu. 3akoHbsl Kupxroda.
MeTo KOHTYPHBIX TOKOB. M€TOX y3/I0BBIX ITOTCHIIUAJIOB.
[TpyHIMI HATOXKEHUS U METOJT HAJIOXKEHUsI. Y paBHEHHE
OanaHca aKTMBHBIX MOLTHOCTEH. MeTo]1 5KBUBAJIEHTHOT'O
reHeparopa. [lepegaua s3Heprum OT aKTUBHOTO
JIBYXTIOJIFOCHUKA K TaccuBHOMY. Pacuer onHO(a3HbIX nenen
CUHYCOUJAIBLHOTO TOKa. OCHOBHBIE 3JIEMEHTBHI, IOHATUS U
YPaBHEHHUs LieNel CUHYCOMIAIbHOIO ToKa. KoMIIIekCHbIN
METO/] pacyeTa, BEKTOpHbIE nuarpaMMbl. KoMmnekcHas
MOIIHOCTb. Y paBHeHHUe OanaHca MolHOCTe. Pe3oHanc B
aNeKTpu4ecKoi nenu. Komnencanus peakTuBHON
mourHocTH. PacueT ahdexTuBHOCTH Hcnonb3oBanus KY.
Pacuer neneit ¢ UHIYKTUBHO-CBA3aHHBIMU 3JIEMEHTaMH.
Jlunelinsiii Tpancopmarop. TpexdazHbie nenu
nepeMeHHoro Toka. Pacuer Tpex¢asHbix Lenei npu
coeMHeHuH (a3 Harpy3Ku "3Be3za" Ui 4eThIPEXIPOBOIHON
cuctembl. Pacuer Tpexda3HbIX 1eneil npu coeguHeHuu das
Harpy3ku "3Be3na" uisi TPEXIPOBOJHON CUCTEMBI.
N3mepenne MonHoCTH Tpexha3HoM 1ETH.

DneKkTpoMexaHuKa

DneKkTpoMexaHuKa

DneKkTpuuecKue MaluHbl. Tpancgopmaropsl. PexxuMel
paboThI ANEKTPUYECKUX Ma-IIKH (JABUraTesb, TOPMO3,
reHepaTop); Mpeodpa3zoBaHKEe SHEPTUU B ITHX PEXKHUMAX.
KoHcTpykuus u npuHIun aedcTBus TpaHchopmaropa.
Pabota TpanchopmaTopa npu X0JI0CTOM XOJ€ U O[T
Harpy3koi (koa¢dunneHt Tpanchopmany, OCHOBHbIE
ypaBHeHHs1). OCHOBHBIE YpaBHEHUS U CX€-Mbl 3aMeEIEeHUS
Tpancopmaropa. HomuHanbHoe HanpsikeHne KOPOTKOTO
3aMBIKaHUs, ero BbI-00p. ONBITHOE OIpe/iesIeHIe
[apaMeTpPOB CXEMbI 3aMEIIEHUS 10 Pe3yabTaTaM ONBITOB
XOJIOCTOTO X0/1a ¥ KOPOTKOTo 3amMblkaHUs. VI3MeHeHne
HanpspKeHUs TpaHcopmaropa mpu U3MEHEHUH €ro
Harpy3ku. CriocoObl ¥ CXeMbl PEryJIMPOBAHUS HAMIPSKEHUS
Tparnc@opmaTtopa. CXeMbl U IPyMIbl COEAUHEHUS OOMOTOK.
[TapannensHas pabota. HecummeTpuuHas Harpyska.
ABtoTpanchopmarop. Pabora Tpanchopmaropa B




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

HECHMMETPUYHBIX U NIEPEXOIHBIX ITpoleccax. ACUHXPOHHBIE
MamuHbl. KOHCTpyKIHS ¥ IPUHLAIL JE€HCTBUS
acuaxponHoro nasura-tens (AJl). Pacnpenenéuusie u
COCPEIOTOUCHHBIE OOMOTKH. Y CIIOBHS MOJTyYSHHS
KpPYroBOT'O Bpa-IAOIIErocs moiisi B Tpex(das3HbIX 0OMOTKaX.
Psin cunxponnsix ckopocteil. [IpuBenenue padbouero
rporiecca aCHHXPOHHOM MamHbI (AM) k pabodemy
nporieccy Tpanchopmaropa. OCHOBHBIE YPaBHEHUS U CXEMBI
3amenienus npuBeneHHo AM. [lapameTpbl cxeMbl
3amenieHuss AM, ux pu3u4ecKuii CMBICIL.
DNEeKTPOMarHUTHbIA MOMEHT U MEXaHUYECKUE
xapaktepucTiki AJl. OcoOble TOUKH XapaKTePUCTHKH.
VYcnoBust ycroituuBoii pabotel Al TpebGoBaHMsI K TyCKOBBIM
CBOICTBaM U criocoObI mycka AJl. YiydiieHue mycKoBbIX
cBoiictB AJ]. CriocoObl perynupoBaHus CKOPOCTH.
CunxpoHHble MaMHbl. KOHCTpYKIIMS ¥ IPUHLIMIT AEHUCTBUS
CUHXPOHHOM MalIuHbl. MarHUTHOE MOJI€ CUHXPOHHOTO
redepatopa (CI') npu Harpyske. Peakius sikopst. OcHOBHbIE
YPaBHEHUS U BEKTOPHBIE IMArpaMMbl CHHXPOHHOM MAaIlIMHbI
(CM). ITapametpsi CI' B ycTaHOBUBIIIEMCS PEKUME.
OcCHOBHbIE XapaKTepUCTUKU aBTOHOMHOTO CI'.
[Tapannensuas padora CI' ¢ ceThlo, CIIOCOOBI U YCIIOBUS
CUHXPOHM3ALMH. Y PaBHEHMSI 2JIEKTPOMAarHUTHON MOIITHOCTH
Y MOMEHTa. YTIi0Bble XapakTepuctuku CM, cratnueckas
ycroifunBocTh. U-00pa3Hble XapaKTePUCTUKU

3. | OCHOBBI JIEKTPOOE3OMACHOCTH
3.1. | OcHOBHI TexHuka 6€30MaCHOCTH KaK KOMIUIEKC MEp U MEPONIPUSATHUH,
3JIEKTPOOE30IIaCHOCTH oOecnieunBaroIuii 6€30MacHOCTh paboT B

ANIEKTpOyCcTaHOBKaX. ONMacHOCTh MOPAKEHUSI SJIEKTPUUECKUM
TOKOM. MexaHu3Mbl JEMCTBUS IJIEKTPUUECKOTO TOKA Ha
OpraHu3M uyesoBeka. BiusHue nocToSHHOT0, TEPEMEHHOTO U
TOKOB BBICOKOM 4acTOThI. YyBCTBUTENBHOCTh OPraHU3Ma
YeJloBeKa K JEMCTBUIO AIeKTpuueckoro Toka. I[loporu
4yBCTBUTEIBHOCTHU, HEOTIIYCKAIOIINNA TOK, CMEPTEIIbHBIN
nopor Toka. [IpaBuia TexHuku 0e30macHOCTH oTpeduTesei
ANIEKTPO3HEPIrUn. DnekTpoycraHoBku 10 1000 BosbT,
anekTpoyctaHoBkH Bole 1000 BoabT. I'pymnmsl o
AIIEKTPOOE30IIaCHOCTH MIEPCOHANA, 00CTYKHUBAIOLIETO
AJNEKTPOYCTAaHOBKH. [[eHCTBYIOIME JIEKTPOYCTAHOBKH.
ITopaxenue yenoBeka eKTpuuecKuM TokoM. ITyTtn Toka
yepes Telo yenoBeka. OTHOBPEMEHHOE IPUKOCHOBEHUE K
TOKOBEAYIIIMM YacTsIM. DJIEKTPOTPaBMBI, TPABMBI,
CBS3aHHbIE C TOPAKEHUEM UEJIOBEKA IJIEKTPUUECKUM TOKOM.
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@dakTopsl, BAUSAIOIINE Ha CONPOTUBIICHUE TENa YEI0BEKA.
Hanpsixenue npukocHoBenus. [llarosoe HanpsxkeHue.
Bo3zzeiicTBue 351eKTpUUECKOT0 MOJIsl HA OPraHU3M 4YeJI0BEKa.
IIpaBuna okazaHus NEPBOU MOMOILM ITIOCTPAAABIIEMY OT
ANEeKTpUUecKoro Toka. MckyccrBenHoe asixanue. Henpsmoit
Mmaccax cepana. OcBoOOKIeHNE TTOCTPAAABIIETO OT
JIECTBHUS SJIEKTpUUYECKOro Toka. [IpuHsaTre Mmep npoTus
nanenus. [Ipusnedenue k cede BHuManus. Kareropuu
MTOMEIIEHUH 110 ONTACHOCTH MOPAXKEHUS AEKTPUUECKUM
TokoM. Kareropuu pabot B asiekTpoycTaHoBkax. Hapsi.
Pacnopsixenue. Oprann3aliiOHHO-TEXHUYECKUE
MEPOIPUSITHS 110 OOECIIEUEHUIO OE30IIaCHOT0 IIPOBEACHHUS
paboT B 3NEKTpOyCcTaHOBKax. JInila, OTBETCTBEHHBIE 32
Oe3omacHoe MpoBeACHNE padOT B AIEKTPOYCTAaHOBKAX.
Opranuzanus padot no Hapsany. Jomyck Opuraasl k pabore.
[IpoBepka oTcyTrcTBUS HAnpsKEeHUS. [1opsaa0K HATOKEHUS
MEPEHOCHBIX 3a3€MJICHUH. Y CTPOMCTBO 3a3€MIICHUH.
DIeKTpO3alUTHEIE cpeicTBa. OCHOBHBIE AJIEKTPO3AIIUTHBIC
cpencTBa. JJonoJHUTENbHBIE 3JIEKTPO3ALIUTHBIE CPECTBA.
Hcnonbs30BaHKEe 37EKTPO3ALIUTHBIX CPEICTB B
anekTpoyctaHoBkax 10 u Bbimie 1000 BonbT. [lnakaTel u
3HAKH. DJIEKTPOUHCTPYMEHT. /[BoitHas u3onsuus
ANIeKTpoMHCTpyMeHTa. [IpaBuna 6e30macHoit paboThl.
Hctounnky nuTaHus dI€KTPOUHCTpYMEHTA. cnibiTanue
W30JISIIAH, TPEOOBAHUS K U30IALUU. 3a3eMIICHUE U
3aHYJIEHUE, TPEXITOIIOCHBIE BWIIKU. THIIBI IPEIOXPAHUTEIICH.
IIpaBuna 3aMeHsl perOXpaHUTENEH. JIeCTHULIBI,
YCTpOMCTBO, paboTa, ucnbiTanus. Pabora Ha BeIcOTE,
MOCTKH, TOAMOCTB, Jieca. be3ornacHsle paccTOAHUS s
Pa3JIMYHBIX KJIACCOB HAIIPSKEHUS.

4. | IIpou3BOACTBO ANEKTPOIHEPTUH
4.1. | IIpon3BoaCTBO CTpyKTYypHBIE TEXHOJIOTUYECKUE CXEMBI, TPUHIIMUIIBI padoT U
AIEKTPOIHEPTUU ocobernnoctu KOC, TOI, I'9C, T'ADC, ADC, I'TOC.

['paduxy Harpy3Ku SHEPrOCUCTEM U UX peasln3alus
Pa3IMYHBIMU TUIIAMU 3JIEKTPOCTAHIUH.
D1eKTpo0oOOpyI0BaHHE HIIEKTPOCTAHIUI U IOJCTAHIUH: -
BBIKJTIOYATEIN 0aKOBbIE U MaJIOMACIISIHBIE; - 3JI€Ta30BhIE,
BaKyyMHBbI€, 2JIEKTPOMarHUTHbIE. BBIKIIOUaTENIN HArpy3KH; -
pa3zbeAMHUTENH, OTAETUTETN U KOPOTKO3aMbIKATEIH.
CuHXpoHHBIE TeHepaTopsl. Tumsl, mapameTpbl. CHCTEMBI
oxnaxaeHusi. Cucremsl Bo30yxaeHus. CUIOBbIS
TpaHncpopmaropsl. Tumsl, napameTpsl. CUCTEMBI
oxJjaxJaeHus. ABrorpanchopmaropsl. Pexxumbl pabotel AT.
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TennoBoii pexum TpanchopMaTtopoB. TpeboBaHHS K cXxeMaM
PVY. Cxemsl PY paauanbHOro Tuma: CXeMbl ¢ OJHOU U ¢
JIBYMsI cucTeMaMu COOPHBIX MKH. CXEeMbI KOJIBLIEBOTO THIIA.
YHpOILIEeHHBIE CXEMBI.

5. | Ilepenaua u pacupeneneHue MeKTPOIHEPT U

5.1. | Ilepenaua u OO01mas XapakTepUCTHKA dTEKTPHUICCKHUX CETEH.
pacnpezeneHue Knaccudukanus snekrpudyeckux cereil. Matemaruueckas
3JEKTPOIHEPTUU MO/IEIIb JIMHUY 3JIeKTponepenaun. [1-o0pa3Has cxema

3aMeILEeHHs BO3YIIHOM JIMHUH, €€ TapaMeTpbl: aKTUBHOE U
PEaKTUBHOE CONPOTUBIICHUS, aKTUBHASI U EMKOCTHAasI
MPOBOAMMOCTH, OCOOCHHOCTH CXEM 3aMelleHUs JIMHUN
pPa3HOro HOMUHAJIBHOIO HanpskeHus. [lapameTpbl cxemsl
3aMelIeHus KabenbHOM TUHUHN. PexuMHbIe XapaKTepUCTUKH
auHUK. BekTopHbIEe AarpaMMbl TOKOB U HaIPSYKEHUH.
[Tanenue nanpsoxenus. IlpogonbHas u nonepevynas
COCTaBJISIOLIME BEKTOpa NajieHus HanpsbkeHus. [lorepst
HanpsbkeHus. OrnpezenieHue napaMeTpoB YCTaHOBUBILIETOCS
peXMMa JIMHUM: 110 TaHHBIM KOHIIA JINHUU; 110 JAaHHBIM
Hayvaja JuHuu. [lapameTpbl 1 cxembl 3aMeIeHUS
TpaHcGopMaTOpHOro 000PYAOBAHUS MTOHIKAIOIIUX
nojctaniyii. J[ByxooMoTounsie Tpanchopmaropsl. Cxema
3aMELIEHMS, ONIPEJEIICHHUE €€ ITapaMEeTPOB N0 KaTaJI0KHBIM
JIaHHBIM TpaHcpopmaropa. OnpeeneHne noTepb MOIHOCTH
B TpaHcopmarope. TpexoOMoTouHbIE TpaHC(HOPMATOPHI.
Cxema 3amelieHus, onpeesieHUue ee apaMeTpoB.
[Toncranuuu ¢ aBToTpanchopmaropamu. KoHCTpyKTHBHBIE
0COOEHHOCTH, MOIIIHOCTH OOMOTOK, THIIOBasi MOILIHOCTb
aBToTpanchopmatopa XapaKTepUCTUKHU IpaduKoB
Harpy3ku. Bujsl rpaukoB Harpy3ku U UX XapaKTePUCTHUKHU.
HauOonpiias u HauMeHbIas Harpy3Kku. ['ogoBoii rpaduk
Harpy3Ku Mo MpoJI0JKUTENbHOCTH. Ynco yacoB
UCIOJIb30BaHUS HANOObIIeH Harpy3ku THO.
[IpencraBieHne Harpy30K B PaCUETHBIX CXeMax
AIIEKTPUYECKUX CETEH: CTAaTUYECKUMU XapaKTEPUCTUKAMH,
MOCTOSTHHOM Harpy3koi, HEM3MEHHBIMU aKTUBHBIM U
PEaKTUBHBIM COMPOTUBJICHUSAMU. PacyeTsl yCTaHOBUBILINXCS
PEXKUMOB IPOCTEUIINX IEKTPUUECKUX CETEH. 3a1auun
pacueTra yCTaHOBHUBIIMXCS PEKUMOB. PacueTHbIe CXEMBbI
AIIEKTPUYECKUX CeTeH, pacueTHasi MOUTHOCTh MOJICTAHINH.
Pacuer pexxrma pa3oMKHYTOM ceTH MeTo10M "B JiBa 3Tana'.
Pacyer pexrMa KoJbLIEBOW CETH, TOUKA MMOTOKOpa3/ena.
Oco0OeHHOCTH pacueTa OJJHOPOIHOM IIEKTPUUECKOM CEeTH.

OnpenenieHne NoTeEPb MMEKTPOIHEPTUU. Y CIIOBHO-
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MIEPEMEHHBIE U YCIOBHO-TIOCTOSIHHBIE TOTEPU MOILITHOCTU U
AJIEKTPOIHEPIMU B DJIEMEHTAX NIEKTPUUECKOU ceTh. Bpems
MaKCHMaJbHBIX MOTEpb. Onpeaenenre 3arpar Ha
BO3MelleHHe oTepb. OCHOBBI PETYIMPOBAHUS HAPSIKCHUS
Y KOMIICHCAIIUU PEAaKTUBHOM MOIIIHOCTH B JIEKTPUUYECKUX
cerax. O0mas XxapakKTepUCTUKA PEKUMA HATPSIKSHUN
croco0oB ero peryiaupoBanus. Haubombme padboune
HaNpsOKEHUs AIIEKTpooOopyaoBanus. TpeboBaHus K
KauecTBY HampsbKkeHus. Perynupyromue ycTpoiicTBa U ux
BIIMSTHAE HA PEKUM HANPSKCHHIA: TEHEPATOPBI
AIIEKTPOCTAHIINN, KOMIICHCUPYIOIIIUE YCTPOKCTBA
(CHHXpOHHBIE KOMIIEHCATOPbI, KOHIEHCATOPHBIEC OaTapew,
CTaTHYECKHUE TUPUCTOPHBIE KOMIIEHCATOPHI, YCTAHOBKH
MIPOJIOJIBHOM KOMIIEHCAIIUH, PEAKTOPHI), TpaHC(HOPMATOPHI C
perynupyeMbiM ko3 duirenToM Tpanchopmanuu. Orenka
JOCTAaTOYHOCTHU PETYIMPOBOYHOTO JHara3oHa
MOHIDKAIOIIET0 TpaHchopMaTopa.

PacueTsl TOKOB KOPOTKHX 3aMbIKaHUN

PacueTsl TOKOB KOPOTKHX
3aMbIKaHU

OO61ue cBefeHust 00 3IEKTPOMArHUTHBIX EPEXOIHBIX
nporeccax. KopoTkue 3aMmblkaHus U UX KJIacCU(PUKALIUAL.
Jomnyienus, npyuHUMaeMBble IIPU pacuyere KOPOTKOTo
3amblkanus (K3). [lepexoauslit mporiecc mpu TpexdazHoMm
K3 B nenu 6e3 Tpancdopmaropos. [lonsitue ynapHoro toxa,
ynapHoro kos¢¢unuenta. Metozas! onpenenexus Ta.
CxeMbl 3aMelleHus] TPEXOOMOTOUHBIX TpaHC(HOPMATOPOB
(ATP), TpanchopmMaTopoB ¢ pacuienIeHHOH 0OMOTKON
HU3ILIET0 HaNpsKEHUs], CIBOCHHBIX PEAKTOPOB U UX
napametpsl. [IpeoOpazoBaHus cxem 3aMeIIeHusl.
[TpakTHyeckre MeTo bl pacuera NepruoANYecKoi
cocrasistoneil Toka K3. Pacuer nelicTByromero 3Ha4eHus
nepuoaAnYecKoi cocranistomiei Toka K3 npu yganeHHbIx
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
COCTaBJICHUE CXEM 3aMEIICHUS HYJIEBOU
nocienosarenbHocTd. Hecummerpuunsie K3. JIByxdasHoe
K3. I'pannuHblie yCclI0BUS, 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
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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.

Hepexoz[HHe SJICKTPOMCXAHUYCCKHUEC NPOLCCChI

[Tepexonubie
AJIEKTPOMEXAHUUECKHE
MPOIIECCHI

O6mue nonsitus 00 99C u ee pexxumax. OnpeaeieHne
napaMeTpoB cxeMm 3amerenus 9IC id pacueTosB.
Onpenenenyue TOKOB U MOIIHOCTEN. Y Cl10BUSA
cymectBoBaHus pexkuMoB IIC U ycToHYnBOCTh. [loHsTHE
JUHAMHUYECKON yCTOMYNBOCTH. Y CTOMYNBOCTD
aByxManHHon 99C. JlonylieHus U yrnpoIeHus npu
pacuere ycTOMUMBOCTH. MeTOoI IOCIe10BaTENIbHBIX
uHTepBanoB. Ctaruueckas ycroitunBocts I9C. JlaBuHa
HaIPSDKEHUS, YCTOMYMBOCTD Y3714 KOMIUIEKCHON HArpy3KH .
Y CTONYMBOCTh CUHXPOHHBIX M ACUHXPOHHBIX JIBUraTelei B
cucTeMax AIeKTpocHa0xeHus. PesynpTupyromas
YCTOHYMBOCTb. MeponpusaTHs 10 YIIy4ILIEHUIO
yerorunBoctd I9C (10NOIHUTENBHBIE). MeponpusTus no
yay4iieHuto yctohauBocTi D9C (peKUMHBIE).

9HeKTpI/I‘leCKaH HaCTb CTAaHI

UH ¥ TIOACTaHIUI

DNeKTpuYecKas 4acTh
CTAHIIMI U MTOACTAHIIAHN

Cxewmsl anekrpuueckux coequHenui TOLl, KOC, I'DC u
I'ADC, ADC, noacrantuit. O01Iast XapakKTepuCTUKa
COOCTBEHHBIX HYXX[I 3JIEKTPOCTAHIIUI U TOJCTAHIHI
(Ha3HaueHWe, UCTOUYHUKH, CTPYKTYpa MOTpeduTenei).
Cxewmsl 3ekTpocHab)eHus coocTBeHHbIX HYx 1 KOC, TOL,
ADC, I'DC u noacranuuii. [IpogomKuTeNbHBIN pexUM
paboThI 3IEKTPOYCTaHOBOK. BbIOOp ceueHnii mpoBOJHUKOB.
Tepmuueckoe netictBue TokoB K3. DnexkTpoanHaMuyeckoe
neiictBue TokoB K3 Ha anekTpuyeckue NpoBOJIHUKH U
annapatsl. PacyeTHble yci10BUs BIOOpa MPOBOHUKOB U
anmnapatoB. BeIOOp MPOBOHUKOB U JIEKTPHUECKUX
armaparoB: BBIKJIIOYATEIEH, Pa3beICHUTENEH,
BBIKJIFOYATEJIEN Harpy3KH, OTAEIUTENEH,
KOPOTKO3aMBbIKaTeJIEH, IPETOXPAHUTENEH, U3MEPUTEIBHBIX
TpaHc(hopMaToOpoB TOKa M HanpskeHUs. OrpaHndYeHne TOKOB
K3. M3mepurenbHblie TpaHchoOpMaToOphl TOKA U HAIPSKEHUSL.

OKOHOMHKA B OHCEPICTUKC

OKOHOMHKA B OHCEPICTUKEC

CoBpeMeHHbIE TeHACHIIUN Pa3BUTHSI TOTLTUBHO-
YHEPTeTUIECKOT0 KoMIuTekca KanuranbpHble BIOKEHHS B
sHepreTudeckue 00beKkThl. OCHOBHBIE M 000POTHBIE (YOHIBI
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DHEPreTUYECKUX NPEeAnpuiTuii. Meronsl pacyera
ce0eCTOMMOCTH Ha DHEPTEeTHYECKYIO IPOLYKIHUIO.
Opranuzanus Tpyaa v 3apaOb0THOM M1aThl HA
sHepronpeanpuaTusax. OCHOBHbIE MOJIOKEHUS METOAUKU
TEXHUKO-DKOHOMHYECKUX PAacUY€TOB B SJHEPIE€TUKE.
DUHAHCOBBIN IUIAH SHEPTONPEANIPUTHSL.

10. | DnexkTposHepreTuYeckue CUCTEMbI U CETH
10. | DnekTposHEepreTuyecKue TeXHUKO-IKOHOMUYECKUE OCHOBBI IIPOEKTUPOBAHNUS
1. | cucremsl u ceTH AIIeKTpUUYEeCKUX ceTel. OCHOBHBIE 33Jaul IPOEKTHPOBAHUS

ANEKTPUYECKUX ceTell. KanuTanbHble BI0KEHUS HA
COOPYKEHHE BO3IYIIHBIX U KaOEIbHBIX JTMHHA.
KanuranbHbie BIOXKEHHUS HA COOPYKEHUE TOHUKAIOIIUX
nojacTaHmil. M3aepKKu Ha aMOPTU3ALIMIO U 00CTYKUBAaHUE
ceTH. 3aTpaThl HA KOMIICHCAITUIO MTOTEPH JIEKTPOIHEPTUH B
cetu. [loHATHS HOPMUPOBAHHOTO CPOKA OKYIIAEMOCTH,
kod(purmenTa 3GpPEeKTUBHOCTH U TUCKOHTUPOBAHHBIX
3arpaT. MUHUMYM 3aTpaT B Kaue€CTBE KpUTEPUS
skoHOMHYeCKOM I dexTrBHOCTH. Kitaccupukamms
oTpeduTeNel Mo CTENEeHN HaAe)KHOCTH JIEKTPOCHAOKEHUSI.
Omnpenenenue BEpOATHOTO yiiepOa OT nepepbiBa
anekTpocHabxenus. baancel momHocTel B
ANIEKTpOdHEpreTuyeckoit cucteme. Cocrapisionie 0aTaHcoB
AKTUBHOW M PEAKTUBHON MOIIHOCTH B
AIEKTPOIHEPIeTHUECKUX CUCTEMAX U PAOHHBIX CETSX.
BrisiBiieHre HEOOXOIUMOCTH YCTAHOBKH JOTIOTHUTEIBHBIX
HMCTOYHHKOB PEAKTUBHON MOIIHOCTU. MIcTOUHMKHN
PEAKTUBHOM MOIITHOCTH B DJIEKTPUUECKUX CUCTEMaX, UX
TEXHHUYECKHUE U IKOHOMUYECKHE XapaKTepUCTUKU. BriOop
MOIIIHOCTH U THUTIa KOMIICHCHUPYIOITUX YCTPOMCTB 1O
yCIIOBUSIM OallaHCa PEaKTUBHON MOIITHOCTHU B AJIEKTPUIECKON
cetu. [IpyUHIIUTIBI 5KOHOMUYECKOTO Pa3MEIICHUS
KOMIIEHCUPYIOIINX YCTPOUCTB Ha MOJCTAHIMSIX ceTH. BBIOOD
OCHOBHBIX TTAPAMETPOB IJIIEKTPUUECKUX CETEH Mpu
npoekTupoBaHuu. OCHOBHBIE TUITHI KOHPHUTYpALIUN CXeM
ANEKTPUIECKUX CETEH M NX KaUYeCTBEHHBIC XapaKTEPUCTHKHU.
Bb160p HOMUHAJIBHOTO HAMPSHKEHUS YIacTKOB ceTh. Bribop
YCTaHOBJICHHOW MOITHOCTH TpaHc(hopMaTopoB
MOHWKAIOIIUX MOJCTAHIUN: SKOHOMUYECKOE KOJIMYECTBO U
HOMUHAJIBHBIE MOIITHOCTH TPpaHC(HOPMATOPOB, TEXHUIECKUE
OTpaHUYEHUS, JOITYCTUMBIE MEPETPY3KU B PA3TUUHBIX
pexxumax. Beibop cxeM pacnpeaenuTeNnbHbIX YCTPOICTB
MOHIDKAIOIIUX MOACTaHIui BpIOOp MPOBOAOB BO3TYIITHBIX
JUHUN U CEYCHUI TOKOBEMYIINX JKUJ KaOemei:
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SKOHOMHUYECKUE NIapaMeTpbl, TEXHUYECKUE OTPAaHUYCHHUS,
JOITYCTUMBIE TIEPErPy3KH B pa00YNX PEKUMaX. AJTOPUTM
BbIOOPA ONTHMAJILHOTO BapUaHTa CXEMBI CETH.

11. | Peneiinas 3amura U aBTOMaTU3aLUs AIEKTPOIHEPTETUUECKUX CUCTEM
11. | Peneiinas 3ammra u HaznaueHue 1 BUJIbl aBTOMaTHKU SHEPTOCUCTEM.
1. | aBromaTtuzanus Haznauenue peneitHO# 3amuThl, TpeOOBaHUS,

SJICKTPOOHEPI€TUICCKUX
CUCTEM

MPEIBSABISIEMBIE K YCTPONUCTBAM PEJICHHOMN 3aIlMUTHI.
OcHoBHbIE BUbI IOBPEXKACHUN U HEHOPMAJIBHBIX PEKUMOB
paboThI HJIIEMEHTOB HEPTOCUCTEMBI, Ha KOTOPBIE JTOJIKHBI
pearupoBaTh YCTPOMCTBA PEJICMHOM 3aUThI. BUab
KOPOTKHUX 3aMbIKaHUi. BekTopHbIE AuarpaMMbl TOKOB U
HaNpsDKCHUH P Tpex(a3HbIX, IBYXPa3HbIX, OTHO(DA3HBIX U
IBYX(a3HBIX KOPOTKUX 3aMbIKAaHUHN Ha 3€MIIIO B CETH C
3a3eMJICHHOM HeUTpainblo. BekropHas nuarpamma
01H0(a3HOTO 3aMbIKaHUS Ha 3€MIIIO B CETH C
M30JIMPOBAaHHON HeWTpasnblo. Kaknue n3MeHeHus: napameTpoB
peXuMa Ipy BO3HUKHOBEHUU KOPOTKHUX 3aMbIKAHUN MOTYT
OBITh MCIOJIb30BaHbI JJI1 IOCTPOEHUS PEICHHON 3aIUTHI.
BekTopHble AuarpaMMbl TOKOB ITPH KOPOTKOM 3aMbIKaHUU 32
TpaHcGOpMATOPOM CO CXEMOU COeTUHEHUSI OOMOTOK
TpeyroapHUK/3Be3/1a-11. MakcumanbHast TOKOBas 3allIHTa.
Onpeznenenue napaMeTpoB cpadaTbIBAaHUS U OLIEHKA
YYBCTBUTEJIBLHOCTH 3aIIUTHI. BapuaHThl cxem
M3MEPUTENIBHOTO OpPraHa 3aliuThl. MakcuMallbHas TOKOBast
3alUTa ¢ KOMOMHUPOBAHHBIM ITYCKOM IO HAIPSHKEHHUIO.
ToxoBas orceuka. TokoBas 3amuTa co CTyIIEHYaTOU
XapaKTEpUCTUKON BBIAEPKKU BPEMEHHU. 3aluTa OT
3aMbIKaHUI Ha 3€MJIIO B CETH C U30JMPOBAHHON HEUTPAIIBIO.
ToxoBast HallpaBJIEHHAs 3alUTa JIMHUHN 3JIEKTPOIepe1aut ¢
JByXCTOPOHHHMM NUTaHueM. 90°-ast cxema BKIIOUEHUS pelie
HanpasJieHUs1 MOITHOCTU. TOKOBasi HanpaBJieHHAs 3alIUTa CO
CTYIIEHYaTON XapaKTEPUCTUKON BBIIEPKKH BPEMEHHU.
TokoBas 3ammTa HyJIEBOM NOCIEA0BAaTENLHOCTH. TOKOBas
3aMTa 00paTHOM MOCIIeA0BAaTENFHOCTH. 3a04Has 3aIInuTa
JUHUN snekTpornepenadn. [IpuHnum neicTers, napameTpsl
cpabateiBanus. [IpononsHast quddepeHmanbHas TOKOBas
3aluTa, MPUHIMI JeHCTBUS, TapaMeTphl cpabaThIBaHUS.
[TpononbHas nuddepeHnnanbHas TOKOBas 3alUTa JUHUH.
HuddepenunansHo-daszHas 3amura tuHud. [lonepeunas
nuddepeHIagbHas TOKOBas 3alluTa, IPUHIUI JeHCcTBu,
cpabatsiBanusl. [lonepeunas nuddepeHnmanpHas TOKOBas
HaIpaBJIEHa 3aIUTa NapaJUIeIbHbIX JIUHUN.
ABTOMatHnueckoe nmoBropHoe BritoueHue (AlIB).
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Hasnauenne AIIB, TpeGoBanusi, npeabsasisiembie kK AIIB.
B03MOXHOCTH YCKOpEHHSI ISHCTBUS 3alUTHI P HATUIUU
AIIB. IloBpexieHruss © HCHOPMaJIbHBIE PEKUMBI PaOOTHI
Tparcopmaropa. TpeOoBaHUs, MPEABIBISIEMBIC K PEICHHON
3amuTe TpaHcopmaTopa. OCHOBHBIE U PE3EPBHBIE 3AIIUTHI
Tparcdopmaropa.

12.

BOSIIYI_HHBIG 1 KaOeJIbHbIE TUHUU

12.

Boznymiabie n kabenbHbIe
JTMHAA

OcnoBHbIe TIOHATHS U onpenenenus. Knaccuduxanus JIDIT
MepEMEHHOT0 ToKa. Pa3BuTue TeXHUKU nepenadn 99 B XX
Beke. KoncTpykTuBHBIe 251eMeHThI BJI, nx Ha3HadeHue.
YcnoBus pabotsl BJI (romoneaHsie 1 BETPOBbIE HATPY3KHU).
Turbel IpOBOAOB ¥ IPO303aLIUTHBIX TPOCOB. Pacmienienue
¢a3 u ux Tpancnosuuusa. KoHCTpyKIMK onop u ux
kiaccupukanus. TUTBI H30SAIMOHHBIX KOHCTPYKIINH.
Jlunelinasa apmatypa. ['eomerpuueckue xapakrepuctuku BJL.
[TpyuuHBI U TEHAECHLUS Pa3BUTHUS KaOEIbHON TEXHUKU.
DJeMeHThl KabeNbHBIX JTMHUN, UX Ha3HaYeHue. TernoBas
cxeMma 3amenieHns kabens. ToKu 1 MOITHOCTH, JOITyCTUMBIE
10 YCJIOBUSIM HarpeBa MU30JIALUN Kalels B CTaluOHAPHOM
pexxume. [lytu yBenuyenus npomyckHoit ciocoonoctu KJI.
Krnaccudukanus 1 OCHOBHBIC TUIIBI CUIIOBBIX KaOeseH.
OcHoBnble Bub! apMatypsl KJI.

13.

Hzonsauusa u MEPCHANPAKCHUA

13.

N3o0ma0ma n
MepeHanpsiKeHus

Onekrpodusznueckue mporeccsl B razax. Kmaccudukarms
ANEKTPUYECKUX NoJel. loHn3annoHHbIe MPONECCH] B razax.
JlaBuHa 211EKTPOHOB. Y CII0BHE CAMOCTOSATENBHOCTH pa3psaa.
3axoH [lamena. 3aBUCUMOCTB pa3psIHOTO HAMPSHKEHUS OT
JIaBJIEHU ra3a 1 Jpyrux ¢pakropo. DddekT noasipHoCTH.
Bapeepnsriit agpdext KopoHHBIN pa3psin Ha TOCTOSTHHOM U
IIEPEMEHHOM HanpspkeHusX. [lorepu sHeprun Ha KOpoHY
IIpU IEPEMEHHOM HanpsbkeHuu. PagnonomMexu, co3gaBaemble
KOPOHHBIM pa3psioM Ha NpoBojax. Paspsza B Bo3ayxe BIOJIb
MOBEPXHOCTHU TBEPJIOTO NUAIEKTpUKA. BiusHue
KOHCTPYKTUBHBIX OCOOCHHOCTEN Ha HAPsKEHHUE
nepekpbIThsi OCHOBHBIE BUJIbI M1 CBOMCTBA BHEIIIHEHN
U30JAUH. ATMOC(EPHBINA BO31YX KaK JUIJICKTPUK.
Ha3naueHue 1 THIIBI N30 TOPOB. DKCIUTYyaTallMOHHBII
KOHTpOJb. OO11ast XapaKTepUCTHKA U TUITbI BHYTPEHHEN
n3ossiiui. KoMOnHupoBanue AndiekTpukoB. CtapeHue
BHYTpPEHHEN U BHeIIHeN u3osauuu. Koopannanus nzonaunn
[Tpodunaktuka n3onsauuy. 3a1a4u U UEeIH NPOPUIaKTUKH.
MeToap! uCnBITaHUS U30JIALMNA. BBICOKOBOJIBTHBIE
MCIBITAaTENIbHbIE YCTAHOBKU BBICOKOT'O HANPSKEHUSI.
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VY CTaHOBKM /17151 IOJIY4€HUS] BBICOKUX MIEPEMEHHBIX U
IIOCTOSIHHBIX HanpskeHUil. VIMITyJIbCHbIE HCIIBITATEIbHBIE
ycTaHOBKH. M3MepeHue BHICOKUX HAIpPsDKEHUN (M3MepeHue
LIApOBBIM PA3PSIIHUKOM, U3MEPEHHE AIEKTPOCTATUYECKUM
KWJIOBOJIBTMETPOM, U3MEPEHUE HATIPSIKEHUS C
ucnonb3oBanueM aenureneil) Knaccudukanums
nepeHanpsbkeHui. 1'po3oBeie nepeHanpsikeHus. MoHMS Kak
MCTOYHUK I'PO30BBIX NepeHanpskeHuil. OCHOBHBIE
rnapameTpbl MOJIHMHM. IHTEHCUBHOCTB TPO30BOM
nesiTesnibHOCTH. BHyTpeHHue nepenanpsoxkenust. O01mas
XapakTepucThKa. BoIHOBBIE mpoiiecchl B 00MOTKAx
Tparcopmaropa. HauanbHoe pacnpenenenne Hanps>KeHue
BJI0JIb OOMOTKH TpaHC(HOPMATOPOB, YCTAHOBUBIIUIACS
peXuM, IEPEXOHBIN ITpoliecc. Pacnpenenenne HanpsKeHUs
BJIOJIb OOMOTOK Tpex(da3zHoro Tpancpopmaropa
Knaccugukarust Mep 3auThl OT IepeHAIPSKESHHH.
VYcerpoiicTBa 3aIUThI OT NEPEHANPSKEHUN. 3auTa
MOJICTAaHIMI OT NPSAMBIX yJIapOB MOJIHUU. 30HA 3aILUThI
MOJIHUEOTBOJIOB. 30HA 3aILIUTHI TPOCOBOTO MOJIHUEOTBO/A.
['p0o30ynopHOCTH OOBEKTOB.

14. | Cuctemsl 31eKTpOCHA0KEHHS TOPOAOB U IPOMBILUIEHHBIX MPEIIPUATHIA

14. | Cuctemsl SJIEKTPOITOTPEBJIEHUME Pexumsl 3nekTponoTpedieHus

1. | snexTpocHabxeHus Junamuka snektpornotpedienus B Poccuiickoii @enepanuu,
TOpOJOB U DNeKTpUUEcKUe Harpy3Ku U 3JIeKTpoIroTpedieHne
MIPOMBITIIICHHBIX CeNMTEOHBIX TEPPUTOPHIA TOPOIOB, [ padmKu dNEKTPUIECKUX
peaNpUsATHI Harpy3oK M UX XapakTepucTUKu, PakTopsl, BIUAIONINE HA

PEXKUMBI 3JIEKTPOIIOTpedIeHnsT Y IpaBiieHue
anekTponorpednenuem Lenu ynpasneHus
ANIeKTponoTpedaeHreM, ABapHilHble OTpaHUYEHUS
aNIeKTponoTpedieHus;, MeponpusTHs 10 peryaupoBaHHIO
PEXKUMOB 3JIeKTponoTpediaenus, CTUMYJINpOBaHHE
noTpeOuTeNel K ynpaBlIeHHUIO 3JIEKTPOIOTPEOICHHEM.
OJIEKTPUYECKHUE HAT'PY3KU 3JIEMEHTOB
CHUCTEM DJIEKTPOCHABXEHUMS PacueTHble Harpy3ku
AIIEMEHTOB CHCTEM 3JIeKTpocHaOxkeHus, [loHsTHe pacueTHOM
Harpy3ku. MareMaTnyeckoe OMCaHHue AIEKTPUYECKUX
Harpy3ok, [lokazarenu, XxapakTepu3yIoume pexumMbl paboThI
AJIEKTPONPUEMHHUKOB U UX rpymil, [TpakTruueckne MeTo bl
OIpeIeNIeHUs pacueTHBIX Harpy3ok, Onpenenenue
pacyeTHBIX Harpy30K CeTUTEOHBIX TEPPUTOPUIL TOPOIOB
O61mue nonosxkeHus, PacueTHas HarpysKka Ha IIMHAX
BBOJHBIX PaCIpEIEIUTEIbHBIX YCTPONCTB 3aHHH,
PacueTrnas Harpyska pacnpenenutenbHbIx JuHNN 380 B u
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TpanchopmaTopHbIX noactaniuii 6—20/0,4 kB, PacueTHas
Harpyska 3JieMeHTOB ceteit 6—20 kB u neHTpoB nutanus,
VYKpyIHEeHHas OlIEHKa pacueTHOM Harpy3KH CEeTUTEOHBIX
Tepputopui, IIpumepsl onpeneneHus pacueTHbIX
sneKTprYeckux Harpysok. PEXXMMBbBI HEUTPAJIN B
CUCTEMAX DJIEKTPOCHABXEHUS Pexumbl
HEUTpaJH B CETSIX cpeaHero HanpshkeHus (6—35 kB)
W3onupoBanHas HeuTpasbo, HopMupoBaHue eMKOCTHOIO
TOKA 3aMbIKaHUs Ha 3eMiit0, KomnencupoBanHast HEUTpaib,
[yroracsimue peaktopsl, Pe3uctuBHoe 3a3eMieHue
HelTpanu, OcoOeHHOCTH BHIOOpA peXXUMa HEHTPAU B CETAX
¢ Kabess MU € U30JIALKUEN U3 CIIMTOIO HOJUATHIICHA.
PexxuMbl HEHTpaiu B ceTaX HU3KOro HanpshkeHus (1o 1000
B) I'myxo3a3emienHas HelTpaisb, M3o1upoBanHas
Heltpanb. CXEMbBI 'OPOJICKMX
PACIIPEJEJIMTEJIBHBIX DJIEKTPUUYECKHX CETEN
[IpuHUUITBI TOCTPOEHUS CXEM FOPOACKUX CETE
TpebGoBanusi, MpebABIsIEMbIE K CXEMaM TOPOJICKUX CETEH,
Hanexxnoctsb snexTpocHabxenusi, KommyTranmoHnssle u
3aIUIIAIOIIKE AJIEKTpUUecKue anmnaparbl. CXxembl
pacupenenuTeNbHbIX JIEKTPUUYECKUX ceTeil PaananbHo-
MarucTpajibHas Hepe3epBHpOBaHHas cxema cetu, [letneBas
HEaBTOMAaTHU3UPOBaHHAas cxema cetu, [lerneBas
aBTOMAaTHU3UpOBaHHAas cxeMa ceTH, ClI0)KHO3aMKHYTasi cXxeMa
CETH HU3KOT0 HanpsKeHUsi, MHOrory4eBbie
aBTOMAaTU3UPOBAHHBIE CXEMBI ceTH, Peann3anus ycTpoiicTBa
ABTOMAaTHYECKOTO BKJIIOYEHMS pE3EpBa B
JIBYXTpaHc(popmaTopHO noacTaHIMK, CXeMbl BBOJHBIX
pacipenenuTeabHbIX YCTPOUCTB 31aHui, PekoMenganuu no
BBIOOPY CX€M pacrpeaenuTeNbHoi cetu, [luTaromue cetu
6—20 kB Heo6xoanmMocTts coopykeHUs
pacnpenenuTeabHbIX MyHKTOB 6—20 kB, Cxembl muTaromumx
ceteit 6—10 kB, OcoOeHHOCTH MOCTPOESHHS MUTAIOIIUX
cereit 20 kB.

15. | YnpaBneHnue kaueCTBOM 3JIEKTPOIHEPTHH
15. | YnopaBnenue kauecTBOM ONEKTPOMAarHuTHAasi COBMECTUMOCTD U Ka4€CTBO
1. | sanexTposHepruu anekTposHepruu. [lokazarenu kauecTBa 3J€KTPOIHEPTUH.

HopmartusHo-mipaBoBas 6a3za. Cpeacrsa uaMepeHus
HoKa3aresel kauecTBa 3JIeKTpo3Heprun. OpraHu3aliOHHbIE
3aJlaul YIpaBJeHUs KaueCTBOM EKTpodHeprun. KoHTpob
Y aHaJIM3 KauecTBa AIeKTposHeprun. CrnocoOsl U
TEXHUYECKHE CPeICTBA 00ECTIEUEeHUsI KauecTBa
AIIEKTPOIHEPTHH
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16. | ABTOMaTHKa 3JIEKTPOIHEPTETUUECKUX CUCTEM
16. | ABromaTHKa Oco0eHHOCTH PHEPTETHYECKOTO IIPOU3BOICTBA,
1. | anexTpo’HEepreTHUEcKux 00yCJIaBIUBAIOLIME LIMPOKOE BHEAPEHUE CPELCTB

CHUCTEM

aBTOMATHUKH. BUIbl aBTOMaTUKN YHEPrOCUCTEM U UX
B3aMMOCBA3b. TE€XHOJIOrMY€eCcKasi aBTOMATHKa, aBTOMaTUKa
YIPaBIEHUS HOPMAJIBHBIMU PEXUMAMHU, IPOTUBOABAPUIHOE
ABTOMATUYECKOE YIIPABIECHUE 3JIEKTPOIHEPTreTUUECKUMHU
cucreMamu (DCC - mpoTHBOaBapHiiHasi aBTOMATHKA).
ABTOMAaTHKA YIIpaBJIEHUs IIyCKOM U OCTaHOBOM Typ0oO- 1
rugporesepaTopoB. OCOOEHHOCTH aBTOMATUYECKOTIO
yhpaBieHus TypOOreHepaTopaMu aTOMHbBIX CTaHIUH.
ABTOMaTHYECKOE BKIIOYEHUE CUHXPOHHBIX T€HEPATOPOB HA
napajuieNbHyr0 padoty. CriocoObl M YCIIOBHUS BKIIFOUCHUSI.
ABTOMAaTHYECKNE CUHXPOHU3ATOPBI (MUKPO3JIEKTPOHHBIE U
MHUKPOIIPOIIECCOPHBIC). ABTOMAaTUYECKOE PETYIIMPOBAHKE
HanpsbKeHus U peaktuBHO MoiHocTd (APH 1 PM) B O9C.
TexHuueckue cpeacTBa. ABTOMaTHUECKOE PEryIMpOBaHNe
B0o30yxaeHus (APB) cunxponusix MammH. CHUCTeMbI
BO30Y)KJICHHsI CHHXPOHHBIX T€HEPAaTOPOB, CHHXPOHHBIX
KOMIIEHCAaTOPOB U ABUraTeied. ABTOMaTHYECKUE
PErysATOPHI BO30YKACHUS IPOTIOPLIUOHATIBHOTO JICHCTBHS.
ABTOMAaTHYECKUE PETyJIATOPhI BO30YKIEHHS CUIBHOTO
neiicteus (APB C1). Muxkpomnpoueccopusie APB CJI.
Oco0eHHOCTH aBTOMATHUYECKOTO PEryJIMPOBAHUS
koa¢p¢punmentos Tpanchopmannu (APKT)
TpaHncpopmatopoB ¢ ycrpoiictBamu PITH. ABromarnyeckoe
yIpaBjieHNE PEaKTHUBHON MOLTHOCTHIO CTATHYECKUX €€
ucTouyHUKOB — KoMreHcaTopoB (CTK). ABTomarnyeckoe
peryJvpoBaHHe YacTOThl U aKTUBHOM MoutHocTH B D9C.
ITepBuuHOE perynupoBaHHUe - aBTOMATUYECKOE
peryJnpoBaHHe YacTOThI BpalleHus TypOo- U
THJIPOTe€HEPATOPOB. ABTOMAaTHYECKUE PETYISITOPBI YaCTOTHI
BpaieHus (APYUB). Buas! (rugpoauHaMuyeckue u
anektporuapasandeckue APYUB). Bropuunoe
pEryJMpoBaHHE - aBTOMAaTUYECKOE PETYINPOBAHUE YaCTOTHI
1 akTuBHOM MoiHOCTH (APUM) B D9C.
YacroToperynupyrouiue 3JIeKTPOCTaHLIUU U
AIIEKTPOCTAHLIUH, paOOTAIOIIHE MO JUCIIETYEPCKOMY
rpaduky Harpy3ku. OnTUMalbHOE pacipeelieHne Harpy30K
MEXTy 00beTMHEHUSMHU, SHEPTOCUCTEMaMH 1
reHepaTopamMu. MHoroypoBHeBas uepapxudeckas APUM
Enunoii sHeprocucrems! Poccun. IIporuBoasapuiinas
aBromaruka. HazHauenue, BUJIbl, IpeIbsBIsIEMbIE
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TpeOoBaHUs. ABTOMaTHKa OTPaHUYEHUS HETOMYCTUMBIX
W3MEHEHUH JEUCTBYIOIIETO 3HAYECHHS U YaCTOThI
HaIpsOKEHUs: ABTOMATHKA OTPAaHUYEHUS NTOBBILLICHUS U
cumxkenus Hanpspkenus (AOITH u [JOCH). ABromaruka
orpannyeHus nosbimeHus 4actoTel (AOITY). ABTOMaTHKa
orpaHuueHus cHIkeHus 9actoTsl (AOCY), BKiItovaromas
ABTOMAaTHKY YaCTOTHOI'O ITYCKa PE3€pPBHBIX T€HEPATOPOB
(AUIII"), aBTOMaTHYECKYIO YAaCTOTHYIO pasrpy3ky (AYP) u
JIEITUTENIbHYIO aBTOMATHKY IO YaCTOTE Ha TEIJIOBBIX U
ATOMHBIX CTAHIUAX. ABTOMATUKA MPEJOTBPALICHUS
Hapymenus ycroitunBoctu (AITHY). CriocoOs1 1o3upoBanus
yrIpasisiromux Bo3aencTeui. LlenrpanuszoBannas AITHY.
HeuentpanuzoBannblie ycrpoiictBa AITHY. ABromaruka
JUKBUJAIMU aCUHXPOHHBIX pexkxuMoB (AJIAP). TunoBoe
(ocHoBHOE) ycTpoiicTBo AJIAP. ABTOMaTHueckoe
noBTopHoe BkiitoueHue (AIIB) B 99C. ABromarnueckoe
BKJIIOYeHHE pe3epBa (ABP).

17. | Hage)XHOCTh CUCTEM 3JIEKTPOCHAOKECHUS
17. | Hame)XHOCTE CHUCTEM OO0m1ue cBeACHUS O TEOPUHU HAJCKHOCTU TEXHUYECKUX
1. | amekTpocHaOX)eHUs cucteMm: anekTposHeprerruueckux (33C) u cucrem

anexktpocHabxenus (COC). HanexHOCTh B TEXHUKE U
SHepreTuke. 3a1auy HaIeKHOCTH MTPHU MPOSKTUPOBAHUH U
AKCIUTyaTaIlH AIEKTPOIHEPTETUICCKUX CUCTEM. BimsiHue
HNPUHIUIIOB IOCTPOEHUSI 1 OCOOCHHOCTEN yIpaBiIeHUs U
skcrutyataruu COC Ha ypoBEHb HAJIEKHOCTH
anekTpocHaOxkeHus. TpeGoBaHNs HOPMATUBHBIX
JIoKyMeHTOB. KaTteropuu snekrponorpeOuTeneii mo
Ha/I&KHOCTH eKTpocHa0xeHus. [IpuunHel u pusndeckue
OCHOBBI BO3HUKHOBEHMSI U pa3BuTus aBapuii B COC.
Knaccugukanus aBapuii. Knaccugukarus oTkazos.
duznueckas Ipupoaa 0TKa30B IEKTPOOOOpyI0BaHuUs. [S].
MaremaTnueckuii anmnapart, UCHOIb3yEMBIH B TEOPUN
HAJIE)KHOCTU TEXHUUYECKUX (DIEKTPOIHEPIeTUYECKHUX )
cucreM. Teopust BeposTHOCTEH (OCHOBHBIE MTOHATHS,
OCHOBHBIE TEOPEMBI, CITyYaifHbIe BETMYUHBI M 3aKOHBI UX
pactipenenenus). OCHOBHBIE TIOHSATHS U OTIPeIeIeHUS
TEOPHUH HAJCKHOCTH. EMMHUYHBIC 1 KOMIUIEKCHBIC
nokaszaresu. XapakTepUCTHKU HaJIe)KHOCTH. 3aKOHBI
pacripeielleHus CITyYaifHbIX BEJIMYHMH B 33/1a4aX HaJIe)KHOCTH
aNIeKTpocHa0keHus: (OMHOMUHAIILHOE pacipesiesieHue,
pacnpeznenenue I[lyaccona, mokaszareiabHoe pacrpeieaeHue,
3aKOH paBHOMEPHOTO paclipe/ieIeHus] BEpOSITHOCTEH,
HOpMaJIbHBIN 3aKOH pacIpeieleHtsl, FTaMMa-pacipe/iesieHue,
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pacnpenenenue Beitbysia). MeTonbl pacuera mokasaTesen
HaAEKHOCTH CUCTEM 3JIEKTPOCHAOXKeHUs. MeTox pacuera
MoKazarelieil HaJ&KHOCTH C UCIIOJIb30BaHUEM MOJICIICH
CIy4aiiHbIX mpoueccos. [Iporeccrsl 0TKa30B 1
BOCCTaHOBJICHHH OJHO3JIEMEHTHOM cxeMbl. CHcTeMa,
COCTOSIIIAs U3 MOCJIEA0BATEILHBIX BOCCTAHABIMBAEMBIX
aneMeHToB. CHUcTema, COCTosIIIas U3 napaiesibHO
COCIMHEHHBIX BOCCTaHABIMBACMbIX 2JIEMEHTOB. Pacuer
rokaszareyiell HaZ&KHOCTH C YYETOM PEMOHTHBIX COCTOSHUMN
Y NIPETHAMEPEHHBIX OTKIOYEHUM 3JIEMEHTOB. METO bl
pacdera rmokasareseii HaJéKHOCTH CXEM JICKTPOCHAOKCHUS
110 CPEAHUM 3HAYEHHSIM BEPOSATHOCTEN COCTOSIHUSA
aneMeHTOB. CpeiHUe BEPOSITHOCTH COCTOSIHUS DJIEMEHTA.
BeposTHOCTH 0TKa30BOTO M 0€30TKAa30BOT0 COCTOSTHUS CXEM
¢ IOCIIeA0BATEIbHBIM COSAUHECHUEM 3JICMEHTOB.
BeposTHOCTH 0TKa30BOTO M 0€30TKa30BOT0 COCTOSTHUS CXEM
C MapajuleIbHbIM COSUHEHUEM AJIEMEHTOB. MeTo1 aHann3a
BEPOSITHOCTEN COCTOSTHUM cucTeMbI. MeTof ¢
UCIOJIb30BaHNEM (OPMYIIbI MOJTHON BEPOATHOCTU. MeToabl
CTPYKTYPHOTO aHAJIN3a CI0KHBIX CXEM U UCIIOJIb30BAaHUE UX
JUISL OLICHKW HaZ&KHOCTH. MeTobl (hopMaliu3aIiuy Ipu
COCTaBJICHUU PACYETHBIX CXEM 110 HAAEKHOCTU C yUETOM
(GYHKIIMOHUPOBAHUSI CUCTEM CETEBOM M CUCTEMHOM
ABTOMATHUKH, PEJICMHON 3alIUThI, ONIEPATUBHBIX
MIEPEKIIOYCHHM.

18. | ACAY u ynpaBieHue pexxuMaMu paboThI ceTeit
18. | ACY u ynpaBieHnue ABTOMaTH3MPOBAHHBIE CUCTEMBI JUCIIETUEPCKOTO
1. | pexxumamu pabotsl ceteit | ympasienus (ACHAY) 39C. OcHoueble 3a1auu. CTpyKTypa

ACHY. Uadopmanus, HeoOxonumast st yrpasienust 39C.
[TpeumymiectBa npu cozpanuu enunot 23C (EDC) Poccun.
Nndopmanusa B ACILY. Usmepenne u konupoBaHue
uHpopmanuu. Kanansl cs3u. [lepenaua nuckperHoit
uHpopmanuu. Moaynsmus cursana. MHOrokaHajabHbIe
KOJIOMMITYJIbCHBIE YCTpOICTBa TenemexaHuku. [lonstue
pexxuma O9C. Ilonarue o0 ontumanbHOCTH peskuMoB DIC.
Kpurepun ontumansHocTH. OrpaHMueHus, HAKJIaJbIBAEMbIE
Ha (pU3NYECKUE MapaMeTphl U YCIOBUS paOOTHI OCHOBHOTO
obOopynoBanus. LleneBble QyHKIIMN U OTpaHUYEHUS TIPU
pacueTe ONTUMaIbHBIX peKUMOB padoTsl DIC. Buabl
rtaHupoBaHus peskxumMoB IIC. XapakTepuCTHKHU rpadukoB
Harpy3ku. [IpornozupoBanue cyTo4Horo rparka Harpy3KH.
MeTo/1bl IPOrHO3UPOBAHUS CYTOUHOTO IpaduKa Harpy3KH.
Hctounuku peaktuBHOM MomHocTH B DOC. [Tonstue 06
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ONTUMAJILHOM PaclpeeiICHUN PEaKTUBHON HArpy3Ku MEXIY
MCTOYHHMKAMU PEaKTUBHON MomHOCTH. [loHsTHE 00
HKOHOMMUECKH 11€JI€CO00Pa3HOI KOMIIEHCAIIMN PEAKTUBHOM
MOIIHOCTH B paclpeAeauTeNbHbIX ceTaX. OnTuMalbHOE
pasmeleHre 6arapeil KOHJIEHCATOPOB B
pacupenenuTeIbHbIX CETAX C y4eTOM U3MEHEHUS
HaAIPSDKECHUS.

19. | Lludposas peneitnas 3ammra

19. | udposas peneitHas OO011re BOIPOCHI BHITTOTHEHUS U TPUMEHEHUS

1. | 3amwura MHUKPOIPOLIECCOPHBIX 3aUT OCOOEHHOCTH aJITOPUTMOB
(GyHKLIMOHUPOBAaHUS MUKpoIIpoLeccopHbIX [IpoekTupoBanue
CHCTEM PEJICHOM 3aIUTHI, BHIOJHAEMbIX HA
MHUKpPOIPOLIECCOPHBIX TepMuHasax CrenuanbHble BOIPOCH
NPUMEHEHHS U SKCILTyaTallud MUKPOIPOIIECCOPHBIX 3aLTUT

20. | ABTOMaTH3UpPOBaHHbIE HH(OPMALIMOHHO-U3MEPUTEIbHBIE CUCTEMbl KOMMEPUYECKOTO yyeTa

AJIEKTPOIHEPTHU
20. | ABTOMaTHU3UpPOBAaHHbBIE OcHOBHBIE 33124l Kypca. ABTOMaTH3alus yyeTa
1. | uapopmannoHHo- AIIEKTPOIHEPTUH - MHCTPYMEHT MOBBIIICHUS 3(pPeKTUBHOCTH

HU3MCPUTCIIBHBIC CUCTCMbI
KOMMCPYECKOI'0 yucTa
QJICKTPOSHECPIUA

npoliecca Npou3BO/ICTBA, Iepeiaun, pacupeaeIeHUs U
notpebiieHus AekTposnepruu. Llenu u 3agauu, periaembie
cucteMoi. [IpuHIMIIBI TOCTPOEHUS] COBPEMEHHBIX CUCTEM
ACKYVYD. Tpebosanus k cucteme ACKYD, npaBuna yuera
ANIEKTPO3HEPIUU U MolHocTu. [IpaBuna ydera
AIEKTPUYECKOMN SHEpruu. THIIOBBIE TEXHUYECKUE
TpeOOBaHUs K CpeACTBAM aBTOMAaTHU3allUu1 KOHTPOJIA U ydeTa
anexTposHeprun u MomHocTH 1t ACKY D sneprocuctem.
CocraB u TpeboBaHus K KOHCTpyKLuu. [TokazaTenu
HazHauyeHus. TpeOoBaHUS MO MUTAHUIO, IPOTPAMMHOMY
00eCreyeHn10, yCTOWYMBOCTH K KIMMAaTHYECKUM U BHEIIHUM
BO3/ICHCTBUAM, 0€30I1aCHOCTH, HAJIEKHOCTH,
METPOJIOTHYECKOMY 00€CIIEUEHUI0 U TEXHUYECKOMY
oOciyxuBanuto. Opranu3zaius ToYeK U TPyI yueTa
ANEKTpOo3HEprur. OCHOBHBIE ONIPENEIEHUS U TEPMUHBI.
TpebGoBaHMs K YCTAaHOBKE CPEICTB KOMMEPUYECKOTO U
TEXHUUYECKOTo yueTa. L{enu ydera 35ekTposHepruu.
Oynkuuu u 3aaaun AUMCKY D npennpusituii ceteid.
3agaun AUMC KYD 6bITOBBIX OTpeOUTENCH. DTarbl
CO3/1aHMS ¥ BBOJA B AKCIuTyatanuio cucteMbl ACKYD.
[TpennpoexkTHoe oOcienoBanue npeanpusTus. Paspadborka
TEXHUUYECKOTo 3a7jaHus. MoepHU3alus U3MEepUTEIbHBIX
KoMILIeKcoB. TexHopabouee MpoeKTUPOBaHHE
MH(OPMaLMOHHO-U3MEPUTENBHOT0 U HH()OPMALIMOHHO-
BBIYUCIUTEILHOIO KOMIUIEKCOB. Pa3paboTka JOKYMEHTOB 110




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

MeTpoJIornuecKkoMy obecreyenuto. Komruiekranus.
CrpourtenbHO-MOHTa)KHbIE PaOOTHI. [lyckoHananouHbIe
pabotbl. OnbITHAS SKCIUTyaTalus. Y TBEpXKICHUE TUIIA
CPEJICTBA U3MEPEHUSI U aTTECTALIUS METOIUKH BBIIIOJHEHUS
n3MepeHuil. VcnpiTanne Ha COOTBETCTBUE TEXHUUECKUX
TpeGoBaHUi 0ObEMHEHHOTO pbIHKa SHeprun. Ilepenaya
aBTOMAaTU3UPOBAHHOM MH(OPMALIMOHHO-U3MEPUTEIHHON
CUCTEMBI B IIOCTOSIHHYO 3KCILTyaTanuio M3mepenue saneprun
Y MOIIHOCTH, IIOTPEIIHOCTH U3MepeHuid. MeTo bl
MU3MEPEHMS MOIHOCTU. IHAYKIIMOHHBIN CYETYHK.
[udpossie cuetunku. [TorpemHoctn usmepennii. Hebanaunc
AIIEKTPO3HEPIUU U MolHOCcTU. KoMmepueckue norepu.
Crpykrypa u coctaB usmepuresnbHoro kommiekca ACKYD
W3meputenbHbIi kaHal. TpanchopMaTopsl TOKA,
TpaHc(hOpMaTOpPbl HAPSKEHUSI, BTOPUUHBIE LIETIH, CYCTUYUKU
ANEKTPUYECKOM SHEPruu. BivsHue 31eMeHTOB Ha
METPOJIOTMYECKHE XapPAKTEPUCTUKN U3MEPEHUH.
WNupopmannonuslii kaHan. Opranuzaiys KaHajJoB CBSI3U B
COOTBETCTBUE C NEPAPXUUECKON CTPYKTYPOU MPEANIPUATHS.
TuIbl yCTpOUCTB CBS3M M KaHAJIOB MepeJadyu JaHHbIX. X
Ha/IeKHOCTb U IPOITYCKHast ciocoOHOCTh. TpeOoBaHus U K
PE3EepPBUPOBAHUIO KAHAJIOB CBSI3U M 0030p CYIIECTBYIOMINX
pemenuit. YcrpoiictBo coopa u nepenaun aanubix (Y CII).
Haznauenue. TpeGoBaHus K GyHKIIMOHATBHOMY COCTaBY,
napameTpam, XpaHeHHIo JaHHbIX LleHTp 00paboTKM JaHHBIX.
[Tepeuens pemaembix 3a1a4. CocTaB U CTPYKTypa
IIPOrpPaMMHO-AINaPaTHBIX CPEACTB. TeXHUYECKUE CPENCTBA
U3MEpEeHUs, XpaHeHus, epeadun u o0paboTKu HHPpOpMAIIU
B cucreMe [{udpoBbie CUETUNKH 37EKTPOIHEPTHH.
TexHuueckue xapakrepucTuk. HacTpoeunsie mapameTpsl.
CepBHCHBIE BO3MOXKHOCTH, (DYHKIIMH U X HACTPOMKa.
[Iporpammuoe obecrieuenne. Y CTporUCTBO cOopa U niepenadn
naHHbIX (YCII/). Texuuueckue XxapakTepUCTHKH.
Kongurypauus u Hactpoiiku. Opranu3zanus 1eHTpa
00paboTku AaHHBIX. TpeboBaHus K HHPPACTPYKType U
arnmapaTHo 4acTu. Y CTPOMCTBO KaHAJIOB CBSI3U Y POBHU
cOopa 1aHHBIX. Y HUBEpCalbHbIH aCHHXPOHHBIN peMo-
nepenatuuk. Murepdeiicsl. Kanansl cesizu B AUMCKYD.
CocraB 1 Ha3Ha4Y€HUE IPOTPAMMHOTO KOMIIJIEKCA CUCTEMBI
ACKYD CocraB KoMILIEKCa TPOrPaMMHOT0 00ECTICUEHUSI.
Monyne agMuHHCTpaTOpa cucTeMbl. KOMMyHHMKAIIMOHHBIN
Monyib. baza nanHbpIx. Moaynb cyObEeKTOB pbIHKA
IEKTPO3HEPIUH U MouHOocTU. CripaBouyHUKU. Moynu
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pocMOTpa ¥ 00paboTKH JaHHBIX. Moaynu sKcropra-
HUMIIOPTA.

AnHoOTamu paboyux MporpaMM AUCHUIUINH (MOYJICH) IpeACTaBICHbI B PHIOKeHHH b.

4. IPAKTUYECKASA ITIOAI'OTOBKA

Nndopmanus o0 mOpakTHUYECKOW TMOATOTOBKE B CTPYKTYpEe  JOIMOJHUTEIBHON
00pa30BaTeNbHON MPOTrPaMMEI TPEACTABIICHA B TIPHUIIOKEHUE B.

B pamkax y4yeOHOro IulaHa JONOJIHUTENbHOM 0Opa3oBaTEeNbHOM  MPOrpaMMbl
UCHOJb3YIOTCS TPAJUIMOHHbIE O0pa30BaTEIbHbIC TEXHOJOIMM, a TaKXe HHTEPAaKTHBHbIC
TEXHOJIOTUH, ITPEJCTABICHHBIE B TA0M. 5.

Tabnuua 5
XapakTepucTrKa 00pa3oBaTeIbHON TEXHOJIOTUU
HanmenoBanue Kparkas xapakrepucruka
Huckyccus Jluckyccus 1o TeMaTuKaM JUCLUIUIMH IPOrpaMMBbl
po¢ecCHOHAIbHON MEepenoAroTOBKU
Pacuernoe 3ananue BrlInonHeHne pacyeTHbIX 3a1aHUM 10 TEMAaTHUKE
COOTBETCTBYIOILIETO MPEIMETA
Pemenne 3anau Pemenue npoduibHbIX 3a7a4 IO TEMaTHKE
COOTBETCTBYIOILIETO MPEIMETA
PacuerHo-rpadpuueckas KypcoBas paboTa 1o npoeKTUPOBaHUIO INIABHOI CXEMBI
pabota JIEKTPUUECKUX COECAMHEHUH MEeKTPOCTaHIMHU (TTOICTaHIINN)
MCXOJS U3 33JJaHHBIX YCIOBUN U PEKUMOB pabOThI

5. OOEHOYHBIE U METOAUYECKUE MATEPHAJIBI 111 KOHTPOJIA
OCBOEHMSA PE3YJIBTATOB OBYYEHUSA

5.1. Tekymuii KOHTPOJIb

Texkymuil KOHTPOJIb IPOBOJUTCS B COOTBETCTBHUU C XAPAKTEPUCTHKAMU KOHTPOJIBHBIX
3agaHuii U npeacrasieH B Tabnune 1 npuioxxenus I

5.2. [IpomekyTOYHAS aTTeCTALMS

[TpomMexyTodHas aTTecTalys Mo MporpaMMe MpoBOIUTCS B (hopme 3auera, IK3aMEeHa UITU
OoT4yeTa O CTWKHPOBKE B COOTBETCTBMU C YYEOHBIM TUTAHOM. XAapaKTEPHUCTHKA 3aJaHui
npenacrasieHa B Tabmuie 2 npunoxkenus I

5.3. UTtorosasi arrecranus




WtoroBass arrecrauusi 1O MporpamMme MpOBOAUTCS B (GopMmMe  -umozoeas
ammecmayuonnas paboma. XapaKTepUCTHKa 3alaHui mpezacTaBieHa Tabnune 3 mpHiioKeHus
I.

5.4. He3aBUCHMMBIH KOHTPOJIb Ka4yecTBA 00yUYeHUst
[Topsimok  HE3aBUCHMOW  OIICHKM KauecTBa JOMOJHUTEIBHOW  0Opa3oBaTEIbHOMN
[IPOrpaMMBbI MPEACTaBIEH B IpUIoKeHuu [

6. OPTAHUBAIIMOHHO-NIEJAT'OI'MYECKHUE YCJIOBUSA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHO-MeTOAMYecKOe M HHGOPMALIMOHHOE O0ecriedeHue
a) mutepatypa HTb MOU:

1. ABTOMaTu3anusa AWUCIETYEPCKOTO ympaBlieHUs B anekTposnepreruke / Pen. HO. H.
Pynenko, B. A. CemenoB . — M. : U3a-Bo MOU, 2000 . — 648 c. - ISBN 5-7046-0528-1 : 120.00 .

2. ABromaru3anus JEKTPOIHEPIeTUYECKUX CUCTEM : YueOHoe rmocobue uisi By30B IO
CHEIHAIbHOCTH " ABTOMaTHYECKOE yIpaBJeHHE AIIEKTPOIHEPTETUUECKUMU
cucremamu'","DnerposHepreruueckue cucreMsl u cetu" / O. I1. Anekcees, u ap. ; Pen. B. IL
Mopo3kuH . — M. : DHeproaromusaar, 1994 . — 448 c. - ISBN 5-283-01105-4 : 6000.00 .

3. ABTOMaTHKa 3JEKTPOIHEPreTHUUECKUX CUCTEM : YdeOHoe mocobue JIsi BY30B IIO
CHeNUaIbHOCTH "ABTOMATH3AIMS MPOU3BOJICTBA U pacmpenenacHus snekrpodneprun’ / Pen. B.
JI. Kosuc, H. 1. OBuapenko . — M. : DHeprousaar, 1981 . — 480 c.

4. becnanos, B. . DnekTpuueckue MalIMHbI | yY€OHHUK Ui BY30B IO HalpaBICHHUIO
"OnexkTposHepretuka u snekrporexuuka" / B. S. becnmamos, H. ®. Korenenenm . — 4-e
m3a.,nepepad. u jgon . — M. : Akamemus, 2013 . — 320 c. — (Bricmiee mpodeccuonampHoe
obpa3oBanue . bakanaspuar) . - ISBN 978-5-7695-8497-8 .

5. BenukoB, B. A. IlepexoHble 3JIEKTPOMEXaHUYECKHE IPOLECCHl B JIEKTPUUYECKHUX
cucTeMax : y4eOHUK IS DJIEKTPOIHEPTeTHUECKUX CHelnaIbHOCTel By30B / B. A. Benukos . — 2-
e u3a., nepepad. u gon . — M. : Beicias mkona, 1970 . — 472 c.

6. Bonbnek, A. 1. Dnexktpuueckue mamvHbl. BBeeHUe B 31€KTpOMEXaHUKY. MallluHbl
MOCTOSSHHOTO TOKa W TpaHchopMmaTtopsl : YU4eOHUK [UIsi BY30B 10 HAIMpPaBICHUIO
"DJIEeKTPOTEXHUKA, IEKTPOMEXaHUKA U AJIEKTpoTexHoysornu" u "DnekrposHepretuka" / A. H.



Bonbaek, B. B. ITonos . — CII6. : TTurep, 2007 . — 320 c. — (Yuebnuk ais By30B) . - ISBN 5-469-
01380-4 .

7. Wpenpuuk, B. WM. Dnexkrpuueckue CUCTEMBI M CeTH : Y4YEOHUK JUIA
JIEKTpOIHEpreTudecKux crnenuansaocredt / B. Y. Unenpuuk . — 2-e u3f., crep., nepemney. ¢ u3f.
1989 r. — M. : Anbsnc, 2009 . — 592 c. - ISBN 978-5-903034-76-5 .

8. KosunoBa, M. A. KopoTkue 3aMbIKaHHsI B 3JEKTPOYCTAHOBKAaX MEPEMEHHOrO0 TOKa
HarnpspbkeHueM cBbitie 1 kB : yueObHoe mocobue nmo aucuurinHe "Toku KOPOTKOTO 3aMbIKaHHS"
no HarpasieHuio 13.03.02 "OnekrposHepreruka u snekrporexnuka” / M. A. Kosunosa, Har.
uccnen. yu-t "MOU" (HUY"MBU") . — M. : U3a-Bo MDOU, 2019 . — 144 c. - ISBN 978-5-7046-
2156-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=10708;

9. KopoTkue 3aMbIKaHHS U HECHUMMETPHUYHBIC PEKUMBI IJIEKTPOYCTAHOBOK : y4eOHOE
nocobue A BY30B IO CHEHUAIBHOCTAM "DnekTpuyeckue craHmuu', "DiekTpocHadxeHue"
Hanpasienus "Onektposnepreruka” / W. I1. Kproukos, B. A. Crapmmnos, O. I1. I'yces, M. B.
[Tupatopos . — M. : U3parensckuit njom MOU, 2008 . — 472 c. - ISBN 978-5-383-00257-5 .

10. Jloktuonos, C. B. Dnexkrposneprernueckue cucreMmbl. KoOHCIIEKT Jiekuuii : yueOHoe
nmocobue Mo Kypcy "DIEKTPOIHEPTreTUYECKUE CHCTEMBI" 10 Tpopuiaro "DIeKTpuyecKue
cTaHuuu" HampasieHus "DnekTposHepretuka u snekrporexHuka' / C. B. Jloktuonos, C. B.
Hlynsxenko, Ham. uccnen. ya-tr "MOU" . — M. : U3x-Bo MOU, 2013 . — 148 c. - ISBN 978-5-
7046-1430-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocume
ntld=5704;

11. Metoasl pacyera YCTAaHOBUBIIMXCS PEXKHMOB 3JEKTPUUYECKHUX ceTel : yueOHoe
nmocobue 1O HampaBieHUIO "DJIEKTPOIHEPreTHKAa U  JJIEKTPOTEXHUKA"' 1O  Kypcam
"OnexTposnepreruyeckue cucreMsl” u "JlanpHue snextponepenaun CBH" / O. B. [Iuuuna, C. B.
Jloktnonos, A. H. lllapos, C. B. Hlynexenko, Hau. uccnen. ya-t "MOU" (HUY"MBU") . — M.
: U3n-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;

12. OBuapenko, H. . ABTomaTnka SHEprocucTeM : yueOHHK JUIsl By30B 110 HAIIPABICHUIO
"Onexrposnepreruka” / H. U. OBuapenko ; Pex. A. @. [IpskoB . — 3-¢ m3x., ucnp . — M. :
Mzpatensckuii ;oM 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,;



13. OcHOBBI COBPEMEHHOW PHEPTETHKH : B 2 T. : YUEOHHK JUIs BY30B 10 HAIIPaBICHHUIM
"Tennmosnepreruka", "DnekTposnepreruka’, "DHepromammHoctpoeHue" / OO6mi. pen. E. B.
AwmerucrtoB . — 5-e¢ m3a., crep . — M. : Usnarensckuit nom MOU, 2010 . - ISBN 978-5-383-
00501-9 .

14. IlpaBuna ycTpoiCTBa 3JIEKTPOYCTAaHOBOK . — /-€ u3x . — M. : Omera-JI, 2006 . — 268 c.
— (besomacHocTh 1 oxpana Tpyzaa) . - ISBN 5-365-00299-7 .

15. PacueT KOpPOTKHX 3aMBIKaHUH U BBIOOP 3JIEKTPOOOOPYAOBAaHUS : ydeOHOE Mmocodue
JUISL By30B 110 CIIEUAIBHOCTAM "DJeKTpUuecKrue cTanuuu", "DIeKTPOIHEPreTUIECKUE CUCTEMBI
u cetu", "DnexTpocHabxkenue", "PeneiiHas 3ammTa ¥ aBTOMaTHU3alMs dIEKTPOIHEPTreTHUECKIX
cucreM" HanpaBienus "Dnextposnepreruxa" / U. I1. Kproukos, u np. — M. : AKAAEMUS, 2005
.—416 c. — (Briciee mpodeccuonanbHoe odbpazoBanue) . - ISBN 5-7695-1998-3 .

16. CipaBOYHUK 1O MPOEKTUPOBAHHIO dJekTpuueckux cereit / U. I'. Kapanersn, [u ap.] ;
pen. J. JI. ®aitbucoBuy . — 4-¢ uzm., nepepad. u gon . — M. : DHAC, 2017 . — 376 c. - ISBN 978-
5-4248-0049-8 .

17. ®denoceeB, A. M. PeneiiHas 3amura 3JIEKTPOIHEPreTUUECKUX cHUCTeM: PerneiiHas
3amuTa cered : YyeOHOoe mocoOuWe Il BY30B IO CIEUUATbHOCTH "ABTOMaTH3aIUs
MIPOU3BOJICTBA U pacmpeneneHus anekrposneprun” / A. M. @enocee, M. A. denoceeB . — 2-¢
u3 . nepepad. u gon . — M. : DHeproaromusnat, 1984 . — 520 c.

18. YUepHnoOposos, H. B. Pernelinas 3amura 3HepreTH4eckux cUCTeM : YuyeOHoe rnocodue
JUIsl PHEPTETUUECKUX CHEeIMaIbHOCTEH CpeAHUX NpodeccHoHAbHBIX yueOHbIX 3aBeneHuii / H. B.
YepuoOpoBos, B. A. CemeHoB . — M. : Dreproaromusaar, 1998 . — 800 c. - ISBN 5-283-01003-7
:70.00 .

19. [lIBenos, I'. B. DxoHOMHUUYECKHE PEKUMBI JICKTPHUUECKUX CETEH : ydeOHoe mocobue
0 KypcaM "OJIEKTPUYECKHE CETH AIEKTPONUTAIOIMUX cUCTEM" M "DJIEKTPOIHEPreTHUUECKUE
cUCTeMBbI M ceTu" mo HampasiieHuto "OnektposHepreruka" / I'. B. IlIseno, Mock. sHepr. HH-T
(MBU TY) . — M. : U3natensckuii jom MOU, 2007 . — 40 c. - ISBN 978-5-383-00003-8 .

20. IHynexkenko, C. B. AJroput™Mbl aBTOMAaTU3HPOBAHHBIX pPAaCYETOB CHUCTEM
ANEeKTpocHaOXkeHUs : ydeOHoe mocodue mo Kypey "ANropuTMbl aBTOMAaTU3UPOBAHHBIX PACYETOB
cHcTeM aJleKTpocHaOxkeHus" o HanpasieHuto "Onekrposnepreruka” / C. B. Lllynexenko, Harr.
uccnen. yu-t "MDU" . — 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) murepatypa ObC u B/I;

1. bonoroa B.B. , Poranes H.JI. , 3yOkoBa A.I. - "DxkoHOMHKa 3HEpPreTuku’,
NznarensctBo: "U3narensckuit njom MOU", Mocksa, 2011 - (320 c.)
http://e.lanbook.com/books/element.php?pll_id=72321;

2. B. A. SmkoB, M. 0. Cubuxun, 0. JI. Cubukun- "DnekTpocHaOXeHUE
IIPOMBIIIJIEHHBIX MpeAnpuaTuil u ycraHoBok", M3marensctBo: "upexkr-Meaua", Mocksa,
bepnun, 2014 - (337 ¢.)
https://biblioclub.ru/index.php?page=book&id=429427;

3. B. ®. Kamuaun, A. B. Kob6eneB, C. B. Koueprun- "HanéxuHocTb cuctem
anekTpocHabxenus'",  M3marenbcTBoO: "TamMOOBCKHMII ~ TOCYAapCTBEHHBI  TEXHUYECKUU
yauBepcutet (TI'TY)", Tam6o08, 2011 - (81 c.)
https://biblioclub.ru/index.php?page=book&id=277978;

4. I'epacumoBa B.I'.- "Onekrporexunueckuii cnpaBounuk: B 4 1. T. 3. IIpousBoactso,
nepesiaya u pacrpezaeneHue sMexkrpuueckoi sneprun”, Msparensctso: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

5. XKykoB B.B.- "Dnexkrtpuueckas 4YacTh OJJIEKTPOCTAHLUUNA C Ta30TypOMHHBIMU H
napora3oBbsiMH ycTaHoBKamu'', 3narensctBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012604.html;

6. KonmparbeBa O.E.- "OcHOBbI OXpaHbl Tpyla U TEXHUKH O€30MACHOCTH B
anekTpoycraHoBkax'", M3narensctBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383012659.html;

7. HaceipoB P.P.- "VnpaBnenue xauectBoM aniekTposHeprun”, M3narenscreo: "MOU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html;

8. O. I'. 3axapos- "HaznexxHocTh LU(POBBIX YCTPOUCTB peneitHoi 3amuThl. [Tokasaremn.
TpeboBanus. Ouenku", M3natenscto: "Undpa-Umxenepus', Mocksa, 2014 - (128 c.)
https://biblioclub.ru/index.php?page=book&id=234786;

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

10. CokonoBa M.B.- "Dnekrpoduznyeckrie 0OCHOBBI TEXHUKH BBICOKMX HaIpsDKEHUi'",
UznarenscrBo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011539.html;

11. IIeemoB I'.B.- '"['opoackue pacnpenenuTeNbHble AJIEKTPUYECKUE CETH',
UznarenscrBo: "MOUN", Mocksa, 2017



https://www.studentlibrary.ru/book/ISBN9785383011034.html;

12. HIsenoB I'.B.- "DnexrpocHaOkeHHE TOPOJOB: 3JIEKTPONOTPEOTICHHE, PAaCUCTHBIC
HarpyskH, pacupenenutensusie cetu', M3garenscrso: "MDU", Mocksa, 2012 - (268 c.)
https://www.studentlibrary.ru/book/ISBN9785383007433.html.

B) ucnoiab3zyemsie JbC:

6.2. KagpoBoe o0ecrieueHue

JUia peanu3zauuy  JONOJHUTEIBHOW 00pa30BaTENIbHOM MpOrpamMMmbl ITPHUBIIEKAOTCS
MPEnoaaBaTeNId U3 YKCJIa MITAaTHBIX Hay4dHO-Tiegarorndeckux padotaukoB ®I'bOY BO «HUY
«MBOW» wu nuuma, npeacraBuTenu paborojarteneil wiaMm  o0beIMHEHMHA paboTOmATENeH.
Nudopmanus o kaapoBoM o0OECHEUEHUU [OMOTHUTEIBHOM 00pa30BaTeIbHONW MPOTrpamMMbl
IIpeACTaBJIeHa B IPHIOKeHUH /1.

CBenmeHuss O  PYKOBOAWUTEJNE  JOMOJHUTEIBHOW  0Opa3oBATENbHOM  MPOrPaMMBI
IpesicTaBjIeHbl B puioxenue E.

6.3. ®uHaHcoBOe o0ecneueHue

Ilnan pacxomoB W pacdyer OOOCHOBaHHMS CTOMMOCTH IIO  JOIOJHUTEIBHOM
00pa30BaTeNbHOM MPOrpaMMe MPEICTaBICHBI B puiiokeHue XK.

duHaHCHPOBAHUE MPOTPAMMbl OCYIIECTBISICTCS 33 CUET JIMYHBIX CPEICTB CIyliaresieu
WIM 3aKa3YMKOB, 10 HAMPABICHHUIO KOTOPHIX MpOBOAMTCS oOydeHue. B kadecTBe 3aka3dmka
MOTYT BBICTYHaTh paboTojaTenu, yHHUBEpCUTETHl (B ToM uyucie MOU), rocymaapcTBEHHBIC
CTPYKTYPBI U TPOYHME YIACTHUKH 00pa30BATEIIHFHOTO PHIHKA.

6.4. MaTepuajJbHO-TeXHHYECKOE 00ecneueHue

MarepHranbHO-TEXHUUECKUE YCIIOBHS pean3aluu JONOJHUTENBbHOW 00pa3oBaTelnbHOM
MporpaMMsl npezacTasiieHsl B [Ipunoxennn 3.

Kanennapueiii rpaguk ydeOHOro mporiecca pazpabaThiBaeTCsl ¢ yuyeToM TpeOOBaHHMM K
KauecTBYy OCBOEHMs U 1o 3ampocam oOyudaromuxcsi (IIpunoxenue WN). Pacnucanue 3anaruit
pa3pabaTbIBaeTCs Ha KAKAYIO pealln3yeMylo IpOorpaMMmy.

JIMCT U3BMEHEHU (AKTYAJIM3ALIAN)

Ne i/ Coz[epxcaHI/Ie HU3MCHCHUA (aKTyaJ'H/I3aI_II/II/I) I[aTa YTBCPKIACHUS U3MEHEHHUHU
1 ITporpamma yTBepkIeHa 06.09.2022
2 AKTyanu3upoBaH y4eOHbIN IIaH 26.09.2022
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

PYKOBOHHTGHB o CeegeHua o Bnagensue L3N MK H H
O6pa30BaTeHLHOI/I Bnageneu Koeanee [.W. o
HporpaMMBI Waentudmkatop R09bc37b9-KovalevDmI-bf54cea? KOBaﬂeB
(IOKHOCTB, y4EHast CTENIEHb, yYEHOe (moanuce) (pacumdpoBka

3BaHHUE) TIO/IIIACH)



