MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuajbHocTh: 13.03.02 D1eKTpo3HepreTUKa 1 3JIeKTPOTEXHUKA

HaumeHoBaHune 00pa3oBaTebHOI NPOrpaMMbl: JKCILIyaTAIUs PesleiiHOl 32l UThl, ABTOMATHKH H
3JIEKTPO000OPY10BAHMS 3J1eKTPOCTAHIMI

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
HAJIAJIKA U DOKCIIVIYATALUS PEJIEMHOU 3AIIIATHI

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.11

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 2;

Yacos (Bcero) no yueoHomy
MJIAHY:

72 gyaca

Jlekuuu

7 cemecTp - 12 yacos;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

7 cemecTp - 12 yacos;

KoncyabTanuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

7 cemecTp - 47,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
KosnokBuym
JlaGopaTopHasi pabora
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

7 cemectp - 0,3 uaca;

Mocksa 2026
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Leab ocBOeHUSI AUCHUIUIMHBI. HM3Y4YUTh IPOM3BOJCTBEHHO-TEXHOJOTMYECKYIO, CEPBUCHO-
AKCIUTyaTaI[HOHHYI0 TPO(PECCHOHANBHYIO NEATEIBbHOCTh, CBA3AHHYIO C TEXHMYECKHM OOCIIYy)KHBAaHUEM
VYP3A 3a CcyéT WHCHOJB30BaHUS COBPEMEHHBIX TEXHUYECKUX CpEACTB, METOJOB KOHTPOJS U
IIPOTHO3UPOBAHUS.
3agaum QM CUMILTHHBI
- U3Y4YUTb NIPOU3BOJCTBEHHO-TEXHOJIOTUYECKYIO, CEPBUCHO-IKCILIYaTALIMOHHYIO
pohecCHOHANBHYIO JIeATEIbHOCTh, CBI3aHHYIO C TEXHUUECKUM 00cmykuBanueM YP3A 3a cuér
UCIIOJIB30BAaHUsl COBPEMEHHBIX TEXHUYECKHUX CPEACTB, METOLOB KOHTPOJIS U IIPOTHO3UPOBAHUSL. ;
- IpHOOpPECTH HABBIKU OPraHU3allMK U IPOU3BOACTBA paboT B IeHCTBYIOMMX ycTpoiicTBax P3A, B
LENsAX BTOPUYHOW KOMMYTAlUU;
- IPUOOPECTH HABBIKU MCTIBITAHUM MPH PA3IUYHBIX BUJIaX TEXHUUECKOTO o0ciyxuBanusi Y P3A;
- IpHOOPECTH HABBIKM KPUTUUYECKOM OLIEHKH cyliecTByromux ycrpoiicte MIIP3A, ux
CPaBHUTEIBHOTO aHAJIN3A;
- IpuoOpecTH HaBBIKK PabOTHI C paboueil 1 MPOEKTHON TOKyMeHTauuel mo P3A;
- mpuoOpecTy HaBbIKU paboThl ¢ UM TepmuHana, ¢ ucnsiTaTesibHON ycTaHoBKoM Tunia PETOM
JUISl IPOBEPKH 3aLUT;
- 0CBOUTb IpoBepku YP3A non Harpy3koil.

CDOpMI/IpyeMLIC y o6yqafomeroc;1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIeTeHIIHH HHIUKATOPA 0CTHIKEHHSI
KOMIEeTeHIIHH
[TK-2 Criocoben N I-1nk-2 CoOmomaet nopsigok | SHATH:
y4acTBOBaTh B BBITTOJIHEHUS paboT Ha - QJITOPUTMBI YCTPOHCTB P3A;
IKCIUTyaTalluy pesieiHON YHEProOOBEKTE C YUETOM UX - OCHOBHBIE TIOKA3aTe/H HA/IEKHOCTH
3alIUThI, aBTOMAaTUKHA U BHJA U TEXHUKHU Oe30macHocTy | PEICHHON 3alUThI  OCHOBHOTO
AIEKTPOOOOpYIOBaAHUS 000pyIOBaHUS IIEKTPOIHEPTETHUECKUX

CHUCTEM U METOJIbI UX PACUETa;

- IPUHIMIBI padOThI HU(PPOBOM TEXHUKHU;;
- COBPEMEHHBIE NIPOTrPaAMMHBIE IIPOAYKTHI
JUTSI pEIICHUS HAyYHBIX U MH)KEHEPHBIX
3ajJia4 B 00JIaCTH AJIEKTPOIHEPT€TUKY;

- OCHOBHBIE CBOMCTBA 3JIEMEHTOB
AIIEKTPOIHEPTETUYECKON CUCTEMBI.

YMETh:

- COCTaBIIATh HHCTPYKLIUHU O
sKkcruryaTanuu Y P3A u nporpammsl
HUCTIBITAHUI;

- IPOU3BOJIUTH IOJTOTOBKY HUCXOIHBIX
JAHHBIX JIJIS1 pacyeTa TOKOB KOPOTKOTO
3aMbIKaHUs U IIPOBOJUTE PAcYET TOKOB
K3;

- OKCITyaTUpOBaTh, IPOBOAUTH
WCIBITaHUS U PEMOHT TEXHOJIOTHYECKOT0
000pyI0BaHUS SIEKTPOIHEPTETHUECKON
MPOMBIIIJIEHHOCTH.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOM 00pa3oBaTeNpHOM IMporpaMme
OKCIuTyaTtanus peleHON 3aluThl, aBTOMATHKH M 3JIEKTPOOOOPYIOBAHMS JJIEKTPOCTAHIIUHN (manee —
OIIOII), wnampaBnenus mnoaroroBku 13.03.02 DnexTpodsHEpreTMKa W AJICKTPOTEXHHUKA, YPOBEHBb
o0Opa3oBaHUs: BhICIIEE 0Opa3oBaHUe - OaKamaBpHar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHMSIM:

- 3HaTh TeopeTnyecKre OCHOBBI DJIEKTPOTEXHUKU

- 3HaTh DJIEMEHTBI aBTOMATUYECKUX YCTPOMCTB

- 3HaTh Peneiinas 3aimmra aIeKTPOIHEPreTUYECKUX CUCTEM

- 3HaTh DJIEKTPUYECKHUE CTAaHIUU

- 3HaTh DJIEKTPOMArHUTHBIE TIEPEXOIHBIE ITPOLIECCHI

- YMETb IPUMEHATH METOBI PACYETOB TEOPETUIECKUX OCHOB IEKTPOTEXHUKHU IIPU pacuére
IEKTPUYECKUX BEJIMYUH IEKTPUYECKUX CXEM

- YMETb aHAJIU3UPOBATH JCHCTBYS 3BEHBEB IIEMEHTOB CXEM aBTOMATUYECKUX YCTPOMCTB

- yMeTh (POPMHPOBATH AaHAJIOTOBBIEC U IIU(PPOBBIE PHIBTPHI HEOOXOAUMBIX ITAPAMETPOB

- YMETh aHAJIU3UPOBATh U BBIABIATH PACUETHBIE PEKUMBI JICKTPUUECKUX ceTell ( HOpMasbHBbIi,
HEHOpMaJIbHbIHN, aBapUNHBINA U TIOCTI€aBapUKHBII) U1 IPaBUIIbHOTO ()YHKIIMOHUPOBAHUSI pEJIEHHOM
3aIUTHI

- YMETb ONPEETATh ONTUMAIBHBIN COCTAB YCTPOUCTB PEICHHOM 3aUTHI )i 00CCIICUCHHS
HaJIE)KHOM KCILTyaTaluy 3JIEKTPOIHEPIETUYECKUX CUCTEM

- YMETb aHAJIU3UPOBATH PEKUMBI paOOTHI ANEKTPUUECKOTO 000PYI0BaAHUS

- yMeTh (OPMHUPOBATH HJIEKTPUUECKHE CXEMBI 3aMEIIEHUS IEPBUYHOIO U BTOPUYHOI'O 000PYAOBAaHUS

- YMETb paccuuThiBaTh TOKU K3 1 3aMbIKaHMsI pa3IU4HbIX BUJOB B 3JIEKTPUUECKUX CETAX Pa3HOIO
HaNpsDKEHUs U KOHQUTypaluy NEpBUYHOI0 000PYA0BaHMsI, C Y4ETOM OCOOCHHOCTEH peXxrMa HEUTpaiIu
EKTPUYECKON CETH U HAJTMYMEM I'PO303aILUTHBIX TPOCOB

Pe3ynbpTarsl 00y4eHus, MojydeHHbIE IPH OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI IPU BBHITOJIHEHUH
BBIITYCKHOM KBaJTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO1as TpyI0eMKOCTh JUCHUILTMHBI COCTABIISET 2 3a4€THBIX eMHHUIIBL, 72 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 HopmartusHbIe 9 7 3 2 - - - - - - 4 - Iloozomogka k 1abopamopnoit pabome:
JOKYMEHTBI, Jla6opartopHas pabora Ha Temy Nel :"IIpoBepka
periaMeHTHPYIOIIUE TpaHcdopmaropa TOKa, UCIOJIB3yEMOTo B
3KCILIyaTalUko cxeMax peJieHOM 3aluThl U u3MepeHun"
yctpoiicts P3A Ilodz0moeKa K meKyuiemy KOHmMpoJiio:
11 JelicTByromue 4 1 1 - - - - - - 2 - [ToaroroBka Kk ycTHOMY OnpocCy 1O
HOPMAaTUBHO- coaepxkanuio TeM Pasnena 1
TEXHHYECKHE Camocmoamenvhoe usyuenue
JOKYMEHTBI, meopemuyueckozo mamepuana: Vzyaenne
perIlaMeHTHPYIOIINE JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
JKCILTyaTaluIo "HopmaTuBHBIE TOKYMEHTHI,
ycTpoictB P3A pErIaMeHTHPYIOLIHE YKCILTyaTalI0 YCTPOUCTB
1.2 [epconan P3A. 5 2 1 - - - - - - 2 - P3A" 1 moaroToBka K ompocy
Joxymenranus o P3A H3yuenue mamepuanog 1umepamypHslx
UCIMOYHUKOG:
[2], m.1
2 WNudopmannonHo- 11 3 2 - - - - - - 6 - Iloozomogka k 1abopamopnoit pabome:
TEXHOJIOTHYECKHUE IToxrotoBka k maboparopHoi pabote Ne2 Ha
CHCTEMBI TeMy "PerynnpoBka 3JIeKTpOMEXaHNIEeCKUX
2.1 CxeMa pacnpeeneHus 5 2 1 - - - - - - 2 - pene"”
UTC (urdpopManiioHHO Camocmoamenvnoe uzyuenue
TEXHOJIOTHYECKHX meopemuueckozo manepuana: zydenve
CHCTEM) JIOTIOJTHUTEBHOTO MaTepHaia o pas3zierny
2.2 Bropuunsie nemnm. 6 1 1 - - - - - - 4 - "YcrpoiictBa nHpOpMaMOHHO-

OO6mrme TpedoBaHUs.
OcobeHHoctu
OpraHu3anuy 1
TpeOOBaHNUS IPU

TEXHOJIOTUYECKUX CUCTEM" U TIOJTOTOBKA K
OTIpOCy, KOHTPOJILHOH padoTe
Iloozomoexa Kk mexyuiemy KOHmMpoaio:
IToaroroBka Kk yCTHOMY OIIpOCY 1O

5




MIPOM3BOJICTBE coneprkanuto TeM Paznena 2
MIePEeKITIOYEHUN H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[2], m4
3 Mepomnpustus npu 16 12 Iloozomoeka k nabopamopnoit pabome:
MIpoBeICHUN paboT B [MonroroBka k maboparopHoit padore Ne3 Ha
ycrporictBax P3A Temy: "[IpoBepka MHKPOIIPOIIECCOPHON 3aIIUTHI
3.1 Opraan3anoHHBIC 4 2 ¢unepa 10 kB (B 00pEMe TEXHNUECKHX
MEpOTIPUATHS IPU MEpOIPUATHI ITpH paboTax B ycTpoiicTBax
MIpoBeICHUN padoT B P3A)"
ycTpoiictBax P3A CamocmoamensHoe usyuenue
3.2 TexHnIeckue 12 10 meopemuueckozo mamepuana: VIzyuenue
MEpOIIPUSATHS TIPH JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
MPOBEJICHUH PadoT B "MeponpHsTHsl pU MPOBeIeHUU paboT B
ycTpoiictBax P3A yctpoiictBax P3A" 1 moaroToBka x omnpocy,
KOHTPOJIBHOI! paboTte
Ilo0z0mogKa K meKyuiemy KOHmMpoio:
IToaroroBka K yCTHOMY OIIPOCY MO
cozaepkanuto TeM Paznena 3
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[2], 0.7, n.8
4 DKcIuTyaTanus 8 2 Ilodz0mogKa K meKyuiemy KOHmMpoiio:
ycTpoiictB P3A u ux [ToaroroBka Kk yCTHOMY ONpoCy 1O
KaHaJIOB CBS3H cojepkanuio TeM Paznena 4
4.1 Oxcmnyatanus YP3A u 4 1 Camocmoamebnoe uzyuenue
BY kananoB s meopemuuecko20 mamepuaia: V3yuenue
ycTpoiicts P3A JIOMOJIHUTENILHOTO MaTepuaia o pasieny
4.2 OKcIuTyaTaus 4 1 "Texymas SKCIuTyaTanus ycTpoicts P3A" u
ONTHYECKUX KaHAJIOB MOJITOTOBKA K OIPOCY, KOHTPOJIEHOH paboTe
Ju1st yetpoicts P3A Ilodzomogxa k 1adopamopnoit pabome:

IMoaroroBka x nmaboparopHoii padote Ned Ha
TeMy: "AHaNu3 peanbHbIX OCHUIIOrpaMM,
unHTerpanys B popmar Comtrade, pabora ¢
MIPOCMOTPIIMKAMH OCIIMIIIIOTPaMM, C
nMHUTaTOpamMu ycrpoiicts P3A"

H3yuenue mamepuanos 1umepanmypHsix
UCIOYHUKOG:

[2], m.9




5 MII ycrpoiictBa P3A 10 2 2 - - 6 - Ilod2omogKa K meKyuiemy KOHmpoio:
5.1 Ocobennoctr MI1 5 1 1 - - 3 - [ToaroroBka K yCTHOMY OIPOCY MO
yctpoiicts P3A conepxanuto TeM Pasznena 5
5.2 WnTterpanus MII 5 1 1 - - 3 - Camocmoamenvroe usyuenue
YCTpOMCTB P3A B ACY meopemuuecKo20 mamepuaa: I/I:«'.yquI/Ie
T JIOTIOJHUTEIBHOTO MaTepuaina o pasaery MII
ycrpotictBa P3A" 1 moaroToBka K omnpocy,
KOHTPOJBHOI paboTte
Ilod2omoeka K 1adopamopnoit pabome:
[Moaroroka x naboparopHoii padote Ned Ha
TeMy: "AHanu3 peajJbHbIX OCIUIIIIOTPAMM,
uHTerpanus B popmar Comtrade, pabora ¢
MIPOCMOTPIIMKAMHU OCIIIIIIOTPaMM, C
HMHUTaTOpaMu ycrpoiicts P3A"
IlodzomogKa K neKyuiemy KOHmpoio:
IToaroroBka K ©ITOTOBOMY TECTY IO BCEM
paszenaM 0cBauBaeMOM TUCIUIIIIHHBI
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[2], .10, m.11
3adeT ¢ OLEHKOMI 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 72.0 12 12 - 0.3 30 17.7
Hroro 3a cemecTp 72.0 12 12 - - - 0.3 47.7

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3jaenam
mucuumuinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHast padota; TK — Texymmii KoHTpoib; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Hopmamugnvie 00KyMeRmbl, pe2iameHmupyrowue sxcnayamayuro yempovcme P34

1.1. [IelicTByronme HOPMAaTUBHO-TEXHUYECKUE JJOKYMEHTBI, PETJIAMEHTUPYIOIINE
AKCIUTyaTalo ycTpoicTB P3A

Peectp HOpMAaTUBHO-TEXHUYECKUX IOKYMEHTOB B 00JIaCTH TeXHHUYECKOTO perynupoBanus [TAO
«Poccetn».  JlokymMeHTaM, YKa3aHHbIM B HacTOSIEM pEECTpPE, INPUCBAUBAIOTCS CTATYCHI,
OTIpEeIeIISAIONINE CTENEHb YUeTa UX MOJIOKEHUH B MPOU3BOACTBEHHO-XO03UCTBEHHON AESITENIbHOCTU
J30 ITAO «Poccetn»: [leficTBYyOMUN - MONOKEHUS TOKYMEHTA JODKHBI YUUTHIBATHCS B IIOJHOM
obbeme, HO ¢ yueroM cTpyKTyphl 130 [TAO «Poccetn». B cmydae HenmpuMeHUMOCTH TpeOOBaHUMA
JIOKYMEHTa K TeXHOJoruieckoMy mporeccy uin obopynosanuto /130 ITAO «Poccetu», 0oH MOXKET
MPUMEHATHCSI YaCTUYHO WJIM HE NpHUMEHAThbes (1o ycmorpeHuro pykoBoactBa J[30 ITIAO
«Poccetn») u, COOTBETCTBEHHO, HE BKJIFOYATHCS UM BKJIIOUATHCS YACTUYHO B PEECTP HOPMATUBHO-
texuudeckor aokymeHtamuu JI30 ITIAO «Poccetn». CrnpaBo4yHBI - HEOOXOIUMOCThH Yyd4eTa
MOJIOXKEHUH JIokyMeHTa ornpeaensercs pykoBojactBoM J[30 TTAO «Poccetu». JIoOKyMeHT, HOCSIIHIMA
CTaTyC «CIIPaBOYHBINY, HEe o0s3areneH uisl HcmoidHeHus.  Okcrutyatanus P3A: Kowmrekc
TEXHUYECKHUX U OPTraHU3aLMOHHBIX MEPOINpPHUATHI 1o nojnepxaHuio P3A B pexxuMe MOCTOSIHHOM
TOTOBHOCTH K HCIOJB30BAaHUIO MO HA3HAYEHHIO, BKIIOYAIOIIMNA: - ONEpPaTHUBHOE OOCITYXKHBaHHE
yerpoiictB P3A; - Texnumueckoe oOcmyxnBaHue ycTpoHCTB P3A; - ananmu3 (QyHKIMOHHpOBaHUS
KOMIUIEKCOB M YCTpoiicTB P3A, pa3zpaboTka MeponpHUSATHII MO MOBBIIICHUIO HAAEKHOCTH HX
paboTel; - pacder M BbIOOp mapameTpoB  cpaOaTeiBaHMs  (BO3Bpara), aJIrOPUTMOB
byHKIIMOHUpOBaHUST KOMIUIEKCOB U ycTpoiicTB  P3A. CoOOTBETCTBEHHO M JTOKYMEHTBI
nozpazaensaorcs: 1. HopMaTuBHbIE TOKYMEHTHI 1O olepaTMBHOMY oOciyxuBaHuio YP3A. 2.
OCHOBHBIE HOPMATUBHBIE JOKYMEHTBl IO TEXHHYECKOMY OOCIyXKHBaHUIO YcTpoiicTB P3A. 3.
OcCHOBHbBIE HOPMAaTUBHBIE TOKYMEHTHI 110 aHAIN3Y (PYHKIMOHUPOBAHUS KOMIUIEKCOB U YCTPOMCTB
P3A, pa3paboTke MeponpuATHi 1O MOBBIIICHUIO HAJIEKHOCTU UX PaOOTHIL. 4. YKa3aHUs IO pacyery
U BBIOOpY mapaMeTpoB cpabaThiBaHUS (BO3BpaTa), AITOPUTMOB (DYHKIIMOHUPOBAHHS KOMITJIEKCOB U
ycTtpoiictB P3A.

1.2. Ilepconan P3A. JlokymenTauus no P3A

TpeboBaHMs K MepCOHAly U €ro MOATOTOBKE B COOTBETCTBUM ¢ IIpaBuiamMu TeXHHYECKOil
SKCIUTyaTallMM JJIEKTPUYECKUX cTaHuil u cerel Poccuiickoit @enepauuu (YTB. NpHKa3oM
Munsnepro P® ot 19 utonsa 2003 r. N 229) u npaBuiamu paboThl ¢ IEPCOHANIOM B OpraHM3alMsiIx
anekTposHepreTuku Poccuiickoit dPenepauuu € y4eTOM COUMAIBHOM 3HAYMMOCTH OTpaCiu
"JeKTposHepreTuka", MOTEHIUAIbHOW ONAacCHOCTH €€ OOOpYIOBaHUS M YCTPOMCTB JUIA
00CIyKMBAIOLIET0 IEpCOHaNa, Ha OCHOBAaHMM U B COOTBETCTBHS C  JCHCTBYIOLIUM
3akoHo/IaTeNnbCTBOM Poccuiickoit @enepanuu. MHCTpyKTa)k PEMOHTHOrO IepcoHaia (BBOIHBIM,
NEpPBUYHBIN Ha paboueM MecTe, OBTOPHBIN, BHEIJIAHOBBIM UM LIE€JIEBOW MHCTPYKTaXXH IO OXpaHe
TPYyZa, a TaK)K€ HHCTPYKTAX IO MOXKapHOH 06e301acHOCTH), HEOOX0IMMOCTh, OPSI0K MPOBEICHUS
U COJep)KaHWE MHCTpPYKTaxked. ['pynmbl mo 31eKTpoOe30MacHOCTH M JIMLA, OTBETCTBEHHBIE 3a
Oe3omacHoe mpoBeeHue paboT, padOThl MO HapsAgaM M pacnopsbkeHusiM B cootBetctBuu ¢ I1Th.
TpebGoBanus K mepcoHaly, MPOU3BOASAIIEMY PabOThl B 3JEKTPOYCTAHOBKAX, OIMpe/eIeHHe MopsIKa
U YCIOBUS TPOM3BOJACTBA pabOT, OpraHU3allMOHHBIE M TEXHUYECKHE MEpOIpHUATUS MpU
MPOM3BOJICTBE PabOT B JEHCTBYIOIIMX JJIEKTPOYCTAHOBKAX, oOecmedynBaromue O0e30macHOCTh
paboT, UCIIBITAHUHM U U3MEPEHUH B AJIEKTPOYCTAaHOBKAaX BCEX YpOBHEW HampspkeHus. OcoOeHHOCTH
MOJMOTOBKA PEMOHTHOTO NepcoHaa, crneuuduueckue TpedboBanus K nepcoHany P3A — cucrema
JIOITYCKOB Ha MPaBO CaMOCTOATENbHOM paboThl oTaebHBIX YP3A. TpeboBaHus K JOKyMEHTAIUU 1O
P3A B cootBercTBUU C [IpaBuiamMu TEXHUYECKOM SKCILTyaTalluu 3JEKTPUUECKUX CTaHUUN U ceTeil
Poccuiickoit dexepanny U MHCTPYKLUEH 1O OpraHU3alMi U IPOM3BOJICTBY paboT B yCTpolcTBax
pENEeHON 3aIMTHI U JJIEKTPOABTOMATHUKH 3JIEKTPOCTAHIUN U TTOICTAHIINMN.



2. HHC[)ODMCIMUOHHO' mexXHoiocudecKue cucmemal

2.1. Cxema pacnpenenenus UTC (mHGOpMAIIMOHHO TEXHOJOTUYECKUX CUCTEM)

[TonsiTe ycTpoiicTB MHGOpPMALMOHHO - TexHonorndeckux cucreM(UTC): peneiinas 3ammra u
aBTOMaTHKa, MpoTuBoaBapuiiHas aBTomatuka (P3A), u3mepeHus aBTOMaTHU3WPOBAHHOI CHCTEMBI
yhnpasieHus — TexHojorndeckum  npomneccom (ACY  TII) wm  tenemexanuku (TM),
aBTOMATU3UpPOBaHHAS  MH(POPMAIMOHHO-U3MEPUTETIbHAS  CHCTEMa  KOMMEpPYECKOro  ydera
anektposneprun  (AUUC KVYD3), xontpons kauectBa »siekrpodHeprun (KKD33), cucremsr
MOHUTOpUHTA 00opyaoBaHus. I maBHBIe cxeMbl ¢ pacctaHoBKoi TT um TH. BeiGop riaBHON CXeMBbI
Ha ocHoBe CTO 56947007-29.240.30.047-2010: Pexomennaruu no npum. Tum. Cxem 35 - 750 kB u
UCIoNb30BaHuu ero (ob6s3arensHo BMecTe) co ctanaapromM CTO ®DCK cxembl MPUHIUIIAATIBHBIC
AIIEKTPUYECKUE PACTIPEICITUTEIBHBIX YCTPOUCTB noacTanImii 35-750 kB (56947007-29.240.30.010-
2008). VYka3zaHus Mo yCTaHOBKE HM3MEpUTEIbHBIX TpaHchopmaTopoB: Ocobennoctu mo TT: 1.
Pasmemare TT Hamo Tak, 4ToObl BBIKIIOYATENN BXOIMIM B 30HY JACHCTBHS 3amiuThl mmH. [Ipn
OTCYTCTBMM BCTPOEHHBIX B Jpyrue ammaparsl TT HiIM HECOOTBETCTBUM Kjacca TOYHOCTH
BCTPOCHHBIX B Apyrue anmnapatsl TT TpeOGyeMoMy Kiaccy, MpUMEHSIOTCs oTaenbHO crosimue TT. 2.
Knaccest Tounoctu ans ACKYD, usmepenuit (B Tom umcne CCIIU, CMIIP). 3. ABapwuiinbie
peructparopsl Ha kKepH P. 4. KoMIUIEKTHI 3alUT pa3HOCATCA MO cepAcuHuKaM. 5. [lpumenenue
cepaeynukoB kiacca SP. 6. B PY 330-750 kB pgomosnnutensHo k TT B nensix BbIKIIOUYaTENICH
ciaenyer npeaycMmarpuBaTh ycraHoBKy TT B menm BJI mmd noAKIOYEHUS CUETYMKOB K
n3mepurenbHoli oomotke. Ocobennoctn mo TH: 1. Yuér nwa otmenbHON oOMOTKe. 2.
PesepBupoBanue npu Heucnpauoctu neneid TH. 3. [IpenoTBpamats BO3MOXKHBIN Peppope3oHaHC
HanpsokeHud B PY 110-500 xB. 4. Ilpucoenunenne TH pasznuuHoro wucnonHenusi: TH
WHIYKTUBHOTO THITA K COOPHBIM IIMHAM MPUCOCIUHSIOTCS Yepe3 pasbeaunutenu. TH eMrkocTHOTO
TUTA TPUCOEIUHACTCS K COOpHBIM IMHaM Oe3 pazbeaunutens. TH Ha oTXomdmmx JIHHUSIX B
cootBeTcTBUU ¢ [IYD-7 ycranaBnuBatorcs 6e3 pa3benHuTenel. PesepBupoBanue no LensM Toka u
HanpsokeHus. TunoBble TpeOoBaHus K odopmieHuto cxem pachpeaenenus HWTC  mo
tpancpopmaropam Toka (TT) u Tpancopmaropam nanpsoxerus (TH).

2.2. Bropuunsie nenu. O6uue tTpedoanus. OcoOEHHOCTH OpraHU3alUd U TPeOOBaHUS MTPH
IIPOU3BOJICTBE NEPEKITIOUEHU I

K BTOpHYHBIM LIEMsIM OTHOCSTCS: ONEPAaTUBHBIC LIEMH, YHPABJICHUS, OJIOKUPOBKH, OIEp. TOKa,
CUTHAJIM3alluy, LeNU TOKa U HampsbkeHus. TpaHcdopmaTropbl TOKa M BTOPUYHBIE TOKOBBIE LEMH:
Hasnauenue, nmpunuun neictsus. [lomspHocts oomotok TT. Bekropuble auarpamMmsbl. Cxembl
coeaunenus. Ilorpemnoctu Tpanchopmaropos Toka. Hanmanka, mpoBepka TpancopMaTOpoB TOKA.
BAX. Cxemsl mpoBepku. TpanchopmaTopbl HampspkeHHs M MX BTOpUYHbIe 1enu: HasnaueHwe,
npuHuun geiictBus. llonspHocTs oOMOTOK. BekTtopHble auarpammbl. CxeMmbl COEIMHEHUS.
[Torpemnocts  TpaHchopmaTopoB  HampsbkeHus. Hamaaka, mpoBepka — TpaHchopMaTOpoB
HanpspkeHus. CxeMbl poBepku. ONacHOCTb CHMXKEHUS U30JISLIMU U MOSBICHUS «3€MIIM» B LIEMSAX
OIIEPATUBHOIO IIOCTOSHHOIO TOKAa. MeTOAuKa OTBICKaHHUS <«3EMJIU» B LENSAX OIEPaTUBHOIO
IIOCTOSIHHOTO TOKa. (CXeMbl YIpaBlI€HUS M CUTHAJINA3ALUU BBICOKOBOJBTHBIX BBIKIKOYATEIEH
Pa3IMYHBIX THIOB (BO3IYIIHbIE, MaclsSHbIE BaKyyMHbIE, 3JI€Ta30Bbie) C Moda3zHbIM U TPEX(Pa3HBIM
ynpasieHueM. biiokupoBka ot «mpsiranusy». TpeboBaHus, MpeabsABIsSeMble K CXeMaM YIpPaBIICHUS
BBICOKOBOJIbTHBIMHU BBIKJIFOUaTeIsIMU. CXeMbl YIpaBiIeHUs U OJIOKUPOBKU Pa3beJUHUTEISMU.

3. Meponpusmus npu nposedenuu pabom 6 yempoticmeax P34

3.1. Opranu3annoHHbIE MEPONIPUATHS IIPU IPOBEIEHUH paboT B ycTpoiicTBax P3A

Pa3pabotka mporpamm pabor U 0oGOpPMIICHHE ONEPATUBHOW JUCHETYEPCKOW 3asiBKH
(B3anMOIeHiCTBHE CYOBEKTOB 3JIEKTPOIHEPIETUKU MIPHU OpraHMU3aLUH dKcIuTyaTanun). [loaroroka k
npoBeieHuI0 padot. O6mme TpedboBanus IpU MPou3BoACTBE padoT. [ToaroToBka ycrpoiicte P3A k
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BKIIIOYeHHI0 B paboty. Ilpuemka ycrpoiicte P3A u Brmouenue ux B pabory. Odopmienue
TEeXHHUYECKOH TOKYMEHTALIUH.

3.2. TexHuueckue MEpONPUATHUS TIPH MPOBEJACHUN paboT B ycTpoiicTBax P3A

[TonroroButenbHbie paboThl. OCMOTp U MpOBEpKa MEXAHUYECKOM dYacTh amnmapaTyphl.
IIpoBepka WM30JALMOHHBIX XapakTepucTuk ycrpoiictB P3A. IlpoBepka 3ieKTpUuUECKHUX U
BPEMEHHBIX XapaKTEPUCTHK 3JIeMEHTOB ycTpoilcTB P3A. Cxembl mpoBepku. Hopmbl U gomycku.
ITpoBepka B3aumozecTBus 35eMeHTOB ycTpoiicTB P3A. IIpoBepka B3auMoaecTBHSI IPOBEPIEMOTO
ycTpoiictBamu P3A ¢ apyrumu yctpoiictBamu P3A u koMMyTallMOHHBIMU anmaparamu. [IpoBepka
NPaBUIBHOCTH COOPKM TOKOBBIX IIeTIed BTOPUYHBIM TOKOM. IIpoBepka mNpaBUIBLHOCTH COOpPKH
TOKOBBIX LIENE€H M Lenell HampsHpKeHUs NMEePBUYHBIM TOKOM M HampsbkeHHeM. CHSTHE BEKTOPHBIX
nuarpamMM. OnpezienieHHe yrila Harpy3Kd 10 MOKa3aHHWsIM IIMTOBBIX MpuOopoB. [IpoBepka 3ammr
non Harpy3kod B cetd. [IpoBepka nampasiennoctu PC. Ilpoepka KWMH. IIpoepka KPb.
ITpoBepka npu npuemke B 3Kciuryatanuio B.Y. xananoB st yctpoiictB P3A. Ilposepka mnpu
MIPUEMKE B SKCIUTYaTALMIO ONTUYECKUX KaHAJOB CBA3U Uil ycTpoicTB P3A. OueHka npaBuIIbHOCTH
BiiroueHust P3A. (Ilposepka moj Harpy3koi, 3amep HeOaTaHCOB | T.1.).

4. Dxenayamauus yempotcme P34 u ux kaunanoes cessu

4.1. Okcnmyaranus YP3A u BY kananos nis ycrpoiicts P3A

OcobeHHOCTH onepaTUBHOrO obciyxuBanuss YP3A mnpu HeucnpaBHOCTH LieNel HanpspKEHUs,
TOKa, onepaTuBHOro Toka. Ocodbennoctu odcinyxkuBanus J(®d3. HapymeHus B Lensx HanpspKeHUs
sanuT (JD3-201 u ap., kpome [AD3- 503) He BHI3BIBAIOT HEMpaBUIbLHOTO cpabaTeiBaHus. B a3Tom
cllyyae OTKJIIOYaTh 3alMTy HE o0s3arenbHo. OOHAKO HEOOXOAWMO TMPHHATH MEpHI 10
BOCCTAHOBJICHUIO TNHUTaHMs 1ened HanpspkeHud. 3amutbl  JIdD3-201 u JID3-504 wumeror
0JIOKHPOBKY, MCKJIIOYAIOIIYI0 MX HENpPAaBWIBHOE JCHCTBHE IpH CIy4yailHOM INepepblBE MUTAHUSA
HOCTOSHHBIM TOKOM. JI®3 MoxeT cpaboraTh npu BHemHeM K3, ecnu HapymaeTcst HEnpepbIBHOCTb
BY curnana Ha Bxone npuemHuka. K Hapymennro BY curnana moryt npusecty nospexaeHus BU
KaHaJIOB, KOTOPBIMU CBSI3BIBAIOTCS IOJYKOMIUIEKTHI 3allUThl. Bo mn30exaHue HeNnpaBHIBHOTO
JNEHCTBUS 3alIUThl MCHpaBHOCTH ee BY wacTu mnpoBepsieTcs ONEpaTHBHBIM MEPCOHAIIOM MU
aBToMaTnuecku. [lepen Bkiarouenuem B pabory JAd3 nomxen nposepsaThes ee BY kanai..

4.2. Dkcmmyaranusi ONTUYECKUX KaHAJIOB JJisl ycTpoicTB P3A

B Hacrosmee BpeMs Ha JMHUAX, HUMes LU(POBbIE KaHaJbl CBA3M Hcnonb3yercs MII
npononbHas nuddepenimanpHas 3ammurta Juaun (3J1). Ha kabenpHbIX W KaOeabHO-BO3IYIIHBIX
BJI 500 kB 3TO €QMHCTBEHHO BO3MOXHBIM BapUaHT OCHOBHOM 3amuThl, T.K. D3 Henb3d
WCIIOJIb30BaTh M3-3a HEBO3MOXKHOCTH opraHmzaumu BY kanama. g kaHaia CBA3M MOKHO
UCIOJIb30BaTh HEMOCPEACTBEHHO ONTHYECKHE BOJIOKHA (U1 HEMJIMHHBIX JIMHMUN), JH00
MYJIBTUIUIEKCUPOBaHHbIE LH(ppoBble KaHaibl. Yepe3 kaHan J[3JI nmeeTcss BO3MOKHOCTh Mepeaadu
IPSIMBIX KOMaHJl OTKJIFOYEHHs HA IPOTUBOIIOJIOKHBIN KOHEL JINHUU. Tunosbie HapymeHus B P3A n
ITA u nopsinok ux ycrpanenusi: oHeucnpasnoctu B.Y. Tpakta u kaHanooOpasyrouieil annaparypbl
P3 u ITA (weucnpasaoctu BU anmapatypsl [1d3, HanpaBiaeHHbIX 3alIUT, nepenadn komana TO u
TV, nepenaun komanxa [TA, 3arpaaurenel, KOHAEHCATOPOB CBSI3U, B.4. KaOemsi, pa3aeluTeIbHbIX
GMIbTPOB, PUIBTPOB MPUCOETUHEHUS, YBEIMUCHHUE 3aTyXaHUs). 0«3eMJIs» Ha LIUTE MOCTOSHHOTO
ToKa. oHencnpaBHOCTh 1enel ONepaTMBHOTO TOKA 3aluThl OHencnpaBHOCTh Lenel HanpsKeHUs
oHeucnpaBHOCTB LieTI€H ymIpaBlIeHWs KOMMYTAallMOHHOM anmaparypsl OHeucnpaBHOCTH TOKOBBIX
nerneld oHencnpaBHOCTP OCHOBHOM 3aIIUTHI IPUCOEAMHEHNsT OHencrnpaBHOCTh PE3epBHOM 3alUTHI
IIPUCOEIUHEHMUS.

5. MII yempoiticmea P34
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5.1. Ocobennoctu MII ycrpoiicts P3A

O6mme TpeboBanmss k MII YP3A. TpebGoBanms k mkadam ympasienuss u P3A ¢ MII
ycrpoiictBamu. HopmaruBHasi JOKyMEeHTauMs, perjaMeHTHpyomas s3kciutyarauuio MIIP3A,
nporuenypsl o0ciyxuBaHusi. CepBUCHbIE (YHKLUU B COCTaBe TepMuHasa. JKypHaybl cOOBITUH U
mudpoBsie ocimuiorpamMel. [Iporpammuoe oOecrnieueHue, mpenHa3HAYEHHOE IS MPOCMOTpa U
aHanu3a aBapuiHBIX mporeccoB. CamMOAMarHOCTUKAa TEpMUHANIA, €€ OoO0IiuMe MPUHLUIBI U
BO3MO>KHOCTH.

5.2. Nurerpanust MII ycrpoiicts P3A B ACY TII

Hcnons3oBanue mpoueayp IU(GpoBOi 00pabOTKM CHUTHAJIIOB CYIISCTBEHHO TIOBIHUSJIO Ha
CTPYKTYPY HOBBIX YCTPOMCTB pesedHol 3ammuTbl. HoBbie Bo3MoxkHoctu MII ycrpoiicte P3A,
UCTIOJNIB3YIONIHE ITU(POBBIE TEXHOJIOTHH, JOCTIKeHUs B obnactu opranu3anuun ACY TII, CCIIU u
KaHaJIOB CBSI3U.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
HE MIPEAYCMOTPEHO

3.4. Tembl 1260paTOPHBIX PadoT
1. Ananus peanbHbIX oCIUIIOrpaMm, uHTerpamus B popmat Comtrade, pabota ¢
IPOCMOTPIIMKAMU OCLHUJLIOTPaMM, ¢ UMUTaTOpaMu ycTpoicTB P3A;
2. PerynupoBka 31eKTpOMEXaHUYECKUX PEIIE;
3. IIpoBepka TpanchopMaropa ToKa, UCIOJIB3YEMOTO B CXEMaX PEICHHOM 3aIUThI U
U3MEPEHU;
4. TIpoBepka MuUKpoTporieccopHoi 3amuThl puaepa 10 kB (B 00bEMe TEXHUYIESCKHX
MEpPOMpPUITHIA TPH paboTax B ycTpoiicTBax P3A).

3.5 KoncyabTanuu

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

1. KoncynpTanuu npoBoasarcs no paszaeny "HopmaTuBHble JOKYMEHTHI, periaaMeHTHPYIOLIHE
JKCIUTyaTanuio ycrpoicts P3A"

2. KoHcynbTanuu nmpoBoasTcs 1o paszaeny "YcTpoiicTBa HHPOPMALMOHHO- TEXHOJIOTHYECKUX
cucrem"

3. Koncynpramuu mnpoBoaarcs mo paszzneny "MeponpusTus NpU HPOBEAEHUU paboT B
ycrpoiictBax P3A"

4. KoHcynbTanuu npoBoasarcs 1no pasaeny "Tekymas skcrutyaranus ycrpoicts P3A"

5. Koncynpranuu npoBoasres no pasaeny "MII yerpoiictea P3A"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H (JOpMHUPYEMBbIX B HUX KOMIIETEHIIU

3ariaHuPOBaHHbIE PE3YJIbTATHI
00y4eHUsI 10 AUCIUILIHHE
(B COOTBETCTBHH C pa3aeiioM 1)

Kongl
WH]JIUKaTOPOB

Howmep paznena

JUCUHUILIHBI (B

COOTBETCTBHH C
n.3.1)

1]2]3]4]5

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

3HATh:

OCHOBHBIE CBOMCTBA 3JIEMEHTOB
3JIEKTPOIHEPTreTUYECKON CUCTEMBI

N-1nk-2

KomnoxkBuym/MHbopMainoHHO- TEXHOIOTUYECKUE CUCTEMBI

Komnoksuym/HopMaTuBHBIE TOKYMEHTHI, pETJIaMEHTUPYIOIINE
JKCILTyaTaluIo ycTporcTs P3A

TectupoBanne/HopMaTHBHBIE TOKYMEHTHI, PETJIAMEHTHPYIOIIHIE
sKcITyaTtanuio yerpoicts P3A. MudopmanronHo-
TEXHOJIOTUYECKHE CUCTEMBI. MEepOnpusTH MPH MPOBEACHUHU padoT B
ycrpoiictBax P3A. Dkcrutyarauus ycrpoiicts P3A u ux kaHanos
cs3u. MII ycrpoiictBa P3A

COBPCMCHHBIC ITPOIPAMMHBIC ITPOAYKTHBL
AJId pCIICHWA HAYYHBIX 1 NMHXXCHCPHBIX
3aJ1a4 B obmactu SJICKTPOIHCPICTUKN

N-1nk-2

KOJ'IJ'IOKBI/IYM/I/IH(I)OpMaHI/IOHHO' TCEXHOJIOI'MYCCKUE CUCTCMBbI

KomnokBuym/Meponpustus npu NpoBeeHnn paboT B yCTpocTBax
P3A

MPUHLIMITBI padOoThl IU(POBON TEXHUKH;

W-1nk-2

JlabopaTopHas pabota/MeponpusTusi Ipu MPOBECHNUU padboT B
ycTpoicTBax P3A

Komnoxksuym/HopMaTuBHBIE TOKYMEHTBI, pErJIaMEeHTHPYIOIINE
9KCIITyaTaluIo ycTporcTs P3A

JlabopaTtopHas pabota/HopMaTuBHBIEC JOKYMEHTHI,
perJaMeHTHUPYIOIINE IKCIUTyaTaIlio yCTpoicTB P3A

TectupoBanue/HopmaTuBHbIE JOKYMEHTBI, PETJIAMEHTHPYIOLINE
9KCIuTyaTanuio ycrpoiicts P3A. MudopmarmonHo-
TE€XHOJOTHYECKHE CUCTEMBL. MeponpusaTus Mpu MPOBEIEHUHU padoT B
ycrpoiictBax P3A. Dkcrutyarauus ycrpoiicts P3A u ux kaHanos
cs3u. MII ycrpoiictBa P3A

OCHOBHBIE ITOKa3aTeIN HaAEKHOCTU

NI-1nk-2

JlaGoparopHas pabota/lHPOpMaIIMOHHO- TEXHOJIOTHYECKUE
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penerlHOM 3alUThl 1 OCHOBHOI'O
000pyIOBaHUS AIIEKTPOIHEPTETUICCKUX
CHUCTEM M METOJIbI MX pacyéra

CHUCTEMBI

JlaboparopHasi pabota/HopMmaTuBHbBIE TOKYMEHTHI,
periIaMeHTUPYIOIIUE IKCIUTyaTaluio ycTpoicTB P3A

TectupoBanre/HopmaTuBHBIC JOKYMEHTBI, PETIIAMEHTHUPYIOITUE
aKcIutyaTamuto ycrporcts P3A. Mndopmannonto-
TEXHOJOTHYECKHE CUCTEMBL. MepOTpUsTHS TIPH MTPOBEICHUU padoT B
ycrpoiictBax P3A. Dkcrunyaranusa ycrpoiictB P3A u ux xananoB
cs3u. MII ycrpoiictBa P3A

JlaboparopHas pabota/DkcrunyaTanus ycTpoicTB P3A u ux xaHamnon
cs3u. MII ycrpoiictBa P3A

aNropuT™Msl ycTpoicts P3A

W/1-1nk-2

JlaGopaTtopHas padora/HHpOpMAITHOHHO- TEXHOJOTUYECKHE
CUCTEMBI

KomnokBuym/Meponpustus pH MpoBeIeHUN padoT B yCTPOMCTBAX
P3A

JlaGopaTopHas pabota/MeponpusaTus IpH MPOBECHUN paboT B
ycTporictBax P3A

TectupoBanne/HopmaTuBHbBIE JOKYMEHTBI, PETJIaMEHTHPYIOLIHE
sKcrutyaTanuio ycrporcts P3A. Undopmannonto-
TEXHOJIOTUYECKUE CUCTEMbl. MeponpusTHs PH MTPOBEACHUHU paboT B
ycrpoiictBax P3A. Dkcrutyarauus yctpoiicts P3A u ux xananon
ces3u. MII ycrpoiicta P3A

JlabopaTtopHas pabota/IkcmutyaTaius yctpoictB P3A u ux xaHamoB
csa3u. MII ycrporictea P3A

YMeTh:

9KCIUTYaTHPOBATh, IPOBOIUTH
UCIBITaHUS U PEMOHT TEXHOJIOTHYECKOT0
000pYZ0BaHUS JIEKTPOIHEPTETUIECKOM
MIPOMBIIITIEHHOCTH

N/1-1nk-2

KOJIJIOI(BI/IYM/I/IH(bOpMaL[I/IOHHO- TCEXHOJIOTHYCCKHE CUCTCMBI

JlabGopaTtopHas pabota/lHpOpMaITHOHHO- TEXHOJIOTUUECKHE
CUCTEMBI

Komnoksuym/Meponpustus pu NpoBeieHUN padoT B yCTPOMCTBAX
P3A
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Konnoksuym/HopMaTuBHbIE TOKYMEHTBI, periaMeHTUPYIOIINE
JKCILTyaTaluio ycrpoicts P3A

JlaGopaTopHas pabota/HopMaTHBHBIC JOKYMEHTHI,
peraaMeHTHPYIOIIME IKCIITyaTaluio yeTpoicts P3A

MMPOU3BOJUTDL ITOATOTOBKY UCXOAHBIX
AAaHHBIX IJId pacdy€Ta TOKOB KOPOTKOI'O
3aMbIKaHHA U ITPOBOJUTDH pacq'éT TOKOB
K3

N-1nk-2

KomnokBuym/Meponpustust pu MpoBeACHUN padoT B yCTPOMCTBAaX
P3A

JlaGopaTopHas pabota/MeponpusaTus Ipu MPOBECHUN paboT B
ycTpoicTtBax P3A

Konnoksuym/HopMaTuBHbIE TOKYMEHTBI, perjaMeHTUPYIOIINE
JKCILTyaTaluio ycrpoicts P3A

JlaboparopHas pabota/HopmaTuBHbBIE TOKYMEHTHI,
periiaMeHTHPYIOIIUE IKCIUTyaTaluio yecTpoicts P3A

TectupoBanune/HopmaTuBHbIE JOKYMEHTBI, PETIIAMEHTHUPYIOLIUE
skcmutyaTanuio ycrporcts P3A. Mndopmannonto-
TEXHOJIOTUYECKUE CUCTEMbl. MeponpusATHs PH MTPOBEACHUHU paboT B
yctporctBax P3A. Dkcrutyartaius yctpoictB P3A u ux kanamos
cesa3u. MII ycrporictea P3A

JlabopaTopHas pabota/IkcruryaTaius yctpoictB P3A u ux xaHamoB
cs3u. MII ycrporictea P3A

COCTaBJIATh MHCTPYKIIMH 110
sKkcIuryaTauuu Y P3A u nporpammsl
WCTIBITAHUI

NI-1nx-2

KomnoxBuym/MHpOpManimoHHO- TEXHOTOTUYECKHUE CUCTEMBI

JlaGopartopHas pabota/THGpOpMALIMOHHO- TEXHOJIOTHUECKUE
CHCTEMBI

JlaGopatopHas pabota/MeponpusaTus pu NPOBEJCHUN PabOT B
ycTpoiictBax P3A

TectupoBanne/HopmaTHBHbBIE TOKYMEHTBI, pETJIaMEHTHPYIOIIHE
sKcrutyaTaruio ycrporcts P3A. Undopmanmnonto-
TEXHOJIOTUYECKUE CUCTEMbI. MepOonpusTHs TP IPOBEIEHUH paboT B
ycrpoiictBax P3A. Dkcrutyaranus ycrpoiicts P3A u ux kaHaios
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ces3u. MII ycrpoiictBa P3A

JlaboparopHast paboTa/DkcIuTyaTanus ycTpoicTB P3A u ux kaHamoB
ces3u. MII ycrpoiicta P3A

15




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanmsaiuu: Jlonmyck k 1abopaTopHoil paboTe
1. MadopmaninoHHo- TexHOJIOTHYeCKUe crucTeMsbl (JlaboparopHas pabora)
2. MeponpusaTus npu npoBeaeHun padboT B ycrpoiictBax P3A (JIaboparopHas pabota)
3. HopMaTuBHBIE JOKYMEHTBI, PETJIaMEHTUPYIOLIME IKCIUTyaTalllio ycTpoicTB P3A
(JTaboparopnas paboTa)
4. Dkcrmyatanus yerpoiictB P3A u ux kananos cBszu. MII yerpoiictsa P3A (JIabopaTopHas
pabora)

®Popma peanuzaruu: Ilucemennas padbora
1. HopMaTuBHBIE TOKYMEHTBI, pETJIaMEHTUPYIOIINE YKCIUTyaTaIlio ycTpoiicTB P3A.
NudopManinoHHO- TEXHOJIOTHYECKUE CUCTEMBI. MeponpusITHS TIPHU MPOBEACHUN paboT B
ycrporctBax P3A. Dkcruyarauus ycrpoictB P3A u ux kananos ces3u. MII yerpoiicta P3A
(TecTtupoBanue)

®dopma peanmszanuu: Y cTHas Gpopma
1. UudpopmannonHo- TexHonorudeckue cucreMsl (KoymokBuym)
2. Meponpusitust ipH nposeeHun padot B ycrpoiictBax P3A (Komnoksuym)
3. HopMaTuBHBIE JOKYMEHTBI, pETJIaMEHTUPYIOLIME IKCIUTyaTaluio ycTpoicTB P3A
(KonmnokBuym)

bannbHO-pedTUHTOBas CTPYKTYpa AUCLMUILIUHBI SABISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUS MO AUCHUIJINHE
3auem ¢ oyenkou (Cemecmp No7)
B03M0XHO TIpOCTaBI€HNE UTOTOBOW OIIEHKHU C YYETOM MUTOTOB IIPOMEKYTOUHOMN aTTeCTaIUH.

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OueHOYHBIE MAaTEPUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3IAHUSA:

1. ®enoceeB, A. M. Peneiinas 3amura 31eKTPOIHEPTETUYECKUX CUCTEM : YIEOHHUK JIJISl BYy30B T10
CHEIHNAIbHOCTH "ABTOMAaTHYECKOE YIPaBIECHUE dIEKTPOIHEpreTHIecKUMHU cuctemamu" / A. M.
®enoceeB, M. A. @enoceeB. — penpUHTHOE Bocripon3BeneHue u3a. 1992 r. — M. : U3pgarenbckuit
mom MDOU, 2018. — 528 c. — [lepeusa. nmpuypoueHo K 75-neTHemMy roomiero kad. "PeneitHas 3amura
u aBToMaruzanus sHeprocucteM” . — ISBN 978-5-383-01321-2.;

2. A. YO. Xpennukos, B. I'. Tounnkun- "OkcrutyaTanus pejaeifHoN 3aluTsl 1 aBTOMaTHKU",
W3narensctBo: "Iupekr-Menua", Mocksa, bepaun, 2021 - (216 c.)
https://biblioclub.ru/index.php?page=book&id=614678.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OniepanimonHas cuctema cemeictra Linux.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(POPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/
2. ba3za nannbix Web of Science - http://webofscience.com/

3. ba3za nannbIx Scopus - http://www.scopus.com

4. HaunoHabHasi 3JIeKTPOHHAs1 0ubmoreka - https://rusneb.ru/

5. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. llopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

7. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAAa U CONMATBbHOM 32T PD -

https://rosmintrud.ru/opendata

8. ba3za oTkpbITHIX JaHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata
9. DaexkTponHasi oTKpbITas 6a3a naHHbIX '""Polpred.com O630p CMHU" -

https://www.polpred.com

10. HauMoHaXbHBII MOPTAaJI OHJIAKH 00yueHusi «OTKpBITOE 00pa3oBanme» - hitps://openedu.ru
11. O¢puunanbHblii caiiT @eaepaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H

MeTpoJioruu - http://protect.gost.ru/
12. OTkpbiTasi yuuBepcuterckas nngpopmaunontas cucrema «POCCHSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropun, OcHaenue
HAaUMCHOBAaHHC
VYuebnsle aynutopun uis | J-107, Ayauropus CTOJ, CTYI, KA, MyIbTUMEANHHBINA
MIPOBEACHUS JIEKIINOHHBIX kadenpsl P3uAD IIPOEKTOP, IKPaH, JO0CKa MapKepHasl,

3aHATHN U TEKYLIETO
KOHTPOJIS

XKYpHaJbl, KHUTH, Y4€OHUKH, TOCOOUS

VY4eOHble ayAUTOpUU IS
IPOBEIECHUS MPAKTHUECKUX
3aasatuit, KP u KII

J-107, Aynutopus
kadenpsr P3nAD

CTOJI, CTYJI, KA}, MyIbTUMEIUNHBINA
IIPOEKTOP, IKPaH, JOCKa MapKepHasl,
YKYpHAJIbl, KHUTH, Y4€OHUKH, TOCOOMS

VY4ebHble ayIUTOPUH IS

NI-116, YueOHas

CTOJI, CTYJI, IIKa(, CTeH ] yueOHbII

MPOBEACHUS JTa0OPATOPHBIX nabopaTtopus
3aHATUN kadenpel P3nAD
VYueOusie aynuropuu g | A-107, Aynutopus CTOJI, CTYJI, KA}, MyIbTUMEIUNHBINA
IIPOBEACHUS kadenpsr P3nAD IIPOEKTOP, IKPaH, JOCKa MapKepHas,
IIPOMEKYTOUYHON KypHAaJIbl, KHUTH, Y4eOHUKH, TOCOOMS
aTTecTaluu
Iomemmenus g HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENIbHOM PabOTHI JlexumonHast MUCbMEHHBIN, BeIIaJIKa ISl OJICK/Ib,
ayIuTOpus KOMITBIOTEpHAs CETh C BBIX0/I0M B MHTEpHET,

KOMIIBIOTEP IIEPCOHAIIBHBIN, IPUHTED,
KOHJIULIHOHEP

Ilomemmenust misa
KOHCYJIbTHPOBAHHUSI

J-107, Aynutopus
kadenpsl P3uAD

CTOJ, CTYI, KA, MyIbTUMEANHHBINA
IIPOEKTOP, DKpaH, JOCKa MapKepHas,
KYpHaJIbl, KHUTH, Y4eOHUKH, TOCOOUS

HOMGHI@HI/ISI AT XpaHCHUA
00opyoBaHus U y4eOHOTO

J-103/2, Cxman
kadenpel P3nAD

KOMITBIOTEpHAs CETh C BIXOJ0M B HTEpHET,
000pyI0BaHNE CHICIIMATM3UPOBAHHOE

17




WHBEHTapsI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Hananka u s3xcryaTanus pejaeiHON 3alUThI

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4
KM-5
KM-6
KM-7

KM-8

HopmatuBHBIE TOKYMEHTHI, perIaMeHTUPYIOIIKE dKcIuTyaTauio yctpoictB P3A (Kosmnoksuym)
HopmatuBHbIe TOKyMEHTHI, periaMeHTHPYIOIINE dKcITyaTanuio yerpoiicts P3A (Jlaboparophas
pabora)

HNudopmannonHo- TexHojoruueckue cuctemsl (Kommoksuym)

NudopmanmonHo- TexHoorndeckue cuctemsl (JlabopaTtopHas padora)

Meponpusitus npu nposeaeHun padot B ycrpoiictBax P3A (Kosmioksuym)

Meponpusitust ipu npoBeieHuu padot B ycrpoiictBax P3A (JlaGoparopHnas padorta)
Oxcmtyarauus ycrpoiictB P3A u ux kananos cBsizu. MII ycrpoiictsa P3A (JIaboparopnast
pabora)

HopmatuBHbIe TOKYMEHTHI, periiaMeHTHPYIOIINE IKCIITyaTaluio ycrpoicts P3A.
HNHpopManmoOHHO- TEXHOJOTHYECKUE CUCTEMBI. MepOonpusTHS IIPH MPOBEACHUHU paboT B
ycrpoiictBax P3A. Okcrutyarauus yctpoiictBs P3A u ux kananos css3u. MII ycrpoiicrsa P3A
(TectupoBanue)

Bujx npome:xyTo4HOI aTTecTaniu — 3a4€T C OLIEHKOM.

Munexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep D — KM: 1 2 3 4 5 6 7 8
paznena Henens 1 2 3 4 5 6 7 8
KM:
HopmaTtuBHBIE JOKYMEHTHI,
1 perIaMeHTUPYIOIINE
DKCIUTyaTalMo ycTporcTB P3A
[eiicTByromme HOpMaTUBHO-
11 TEXHUYECKUE JOKYMEHTHI, + + N + N + N +
periaMeHTHpYIoIIHe
DKCIUTyaTalMo ycTporcTB P3A
12 [Tepconan P3A. JlokymeHTarus + 4 4 + N + N +
no P3A
2 NupopmaninoHHo-
TE€XHOJIOTMYECKHE CUCTEMBI
Cxewma pacnpenenenus UTC
2.1 (uH(pOpPMAIIIOHHO + + + + + + + +
TE€XHOJIOTHYECKHUX CHCTEM)
Bropuunsie nenu. O0miue
29 TpeboBanusi. OCOOEHHOCTH + 4 4 + N + N +
OpraHu3anu 1 TpeOoBaHUS NpU
IIPOU3BOJICTBE MEPEKIIOYEHHM
3 MeponpusTus Ipu IPOBEICHIH
pabort B ycTpoiictBax P3A
31 OpranuzanvoHHbIe MEPONIPUSITUS + + + + + + + N

pY IpoBeIeHNH paldoT B
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ycTpoiictBax P3A

TexHU4yecKue MEpONpUATHUS ITPU

3.2 NpOBEICHUH paboT B + + + + + + + +
ycTpoiictBax P3A
4 Okcmiyarauus ycrpoiicts P3A u
UX KaHaJIOB CBSI3U
41 DKcruTyaTanus YP3UA u BU + + + + + + + +
KaHaJIOB ISl yCTporcTB P3A
42 DKCruTyaTanus 0HTI:I‘ICCKI/IX + + + + + + + +
KaHaJIOB ISl ycTporcTB P3A
5 MII ycrpotictBa P3A
51 Ocob6ennoctu MII ycTpolicTs + + + + + + + +
P3A
59 I};Iilg{})flrl_ll_l[/l}l MII yctpoiicts P3A + + + + + + + +
Bec KM, %: | 10 10 10 10 20 20 10 10
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