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1. IEJIX OCBOEHUSA JUCIHUIIJIMHBI

1.1 | Henp m3ydenus ucouIuTHHBL «PeneiiHas 3amuTa 1 aBTOMATHKA SIIEKTPOIHEPTETHYECKIX CHCTEM» — (DOPMHUPOBAHHE
3HAHMI O IPUHIUIAX ACHCTBUS YCTPOUCTB M CUCTEM PENEHHON 3alUThl U IPOTUBOaBapuiiHoi aBToMaTHKU (P31A)
IEKTPOIHEPTETUIECKUX CUCTEM; HABBIKOB pacyeTa yCTaBOK 3alIUT; IPOSKTUPOBaHus cucteM P3uA.

1.2 | OcHoBHEIE 3aJa41 JUCIUILINHBI:

O3HaKOMJIEHUE C KOHCTPYKLMEHN 3IEMEHTOB U CTPYKTYpoil cucteM P3uA.

W3yueHne MeTo/10B pacyera napameTpoB ycTpoiictB P3uA.

INonmy4eHne HaBBIKOB B 00JIACTH pacyeTa yCTAaBOK M BEIOOpa cxem P3uA.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.B.01

2.1| TpeGoBaHUS K MpeABAPUTEIHHOI IIOATOTOBKE 00y4aIOMIerocsi:

21.1 HepeXO)lHLIe MPOLECCCHI B DJICKTPOOHCPIETUICCKUX CUCTEMAX

2.1.2 | DaekTpuyecKre CTAHIMU U TIOCTAHIINA

2.1.3 | DnexTpryeckre MalTHHBI

2.1.4 | DnexTposHEPreTHYECKHEe CUCTEMBI U CETH

2.2 | AncuMnianHbl M MPAKTHKH, /IS KOTOPBIX 0CBOEHHE TAHHO TUCHUHTUIMHBI (MOYJIs]) HEOOX0IUMO KaK
npeauecTByomee:

2.2.1| DnexTpocHabxeHNE

2.2.2 | HanexHOCTB 3JIEKTPOIHEPIeTHICCKUX CHCTEM

2.2.3| OnepaTHBHO-TUCIIETYEPCKOE YITPABICHHE

2.2.4| TloAroToBKa K MpoIeype 3allUThl U 3allIUTa BHITYCKHON KBaTH(DUKAIIMOHHOK pabOThI

3. KOMIIETEHIIAY OBYYAIOILET OCSl, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHMS JUCIIATLTAHBI
(MOJYJIST)

IIK-5.4: IIpoBoaUT cXeMaTH3AIMIO ¥ pa3padaThIBaeT cXeMbl, KJaccH(pUIMpPYIOLIe U MOSICHAIONINE CO3JaHNe H MPHMEHEeHHe
00BEKTOB YIEKTPOIHEPTETHIECKHX CHCTEM H CeTeil, MOACTAHIMIA JIEKTPHYECKHNX CeTeil, CHCTEM 3JIEKTPOCHAOKEHUS
00BEKTOB KaNINTAJIHLHOIO CTPONTENBCTBA, coiepkanue cdepbl MPodecCHOHATBLHOM TesITeTLHOCTH

IIK-5.5: OuennBaeT nmoka3zare/ii NPOM3BOAUTEIBLHOCTH, JOCTYIIHOCTH, 0€30aCHOCTH, MACIITA0MPYEeMOCTH, HHTErPallul
TEXHOJIOTH, YPABJISIEMOCTH 00bEKTOB AJIEKTPOIHEPreTHUECKHX CHCTEM U CeTeil, MOACTAHIUI YJIeKTPUYECKHX CeTei,
CHCTEM JIEKTPOCHAOKEHUSI 00bEKTOB KANMTAJbHOI0 CTPOMTEIbCTBA

IIK-5.10: PazpadaTpiBaeT KOHCTPYKTOPCKYIO JOKYMEHTALMIO HA PAa3JINYHBIX CTAAUSIX NPOEeKTHPOBAHMSA, BKJIIOYAS
MOATOTOBKY 3JIEKTPOHHOI'0 M OYMasKHOI0 K3eMILISIPOB TEKCTOBOM U rpaduyeckoii yacteli NPOeKTHOM T0KYMeHTALIMH
3J1eKTPOIHEPreTHYECKUX CUCTEM M ceTeil, MOACTAHIU 2JIeKTPHYECKUX ceTeil, cucTeM 3J1eKTPOCHAGKeHUsI 00beKTOB
KaMHUTAJbHOI0 CTPOUTEIbCTBA

IIK-4.1: OnpenessieT cocTaB M Ha3HAYEHNE 00BEKTOB, CTPYKTYPY, OCHOBbI JKOHOMHKH H OPraHU3allH MPON3BOACTBA, TPYAA
¥ YIpaBJieHNusI B 0TPACIH NPo(eCcCHOHAILHON 1esITeILHOCTH, COIePKAHNEe HOPMATHBHO-TIPABOBBIX AKTOB, ONPE/IESIOIINX
Pa3BUTHE OTPACTH NPO(PECCHOHAIBHOI IeATETbHOCTH

IIK-4.2: OuenuBaer l]pOﬁ.]'IEMl)l, COCTOAHHUE U NNEPCHEKTUBbI TEXHUYECKOI'0 U TEXHOJIOIHYECKOI'o pasBUTHUA O0TPaC/In
npotbeccnonam,ﬂoﬁ JACATCJIBbHOCTH

IK-4.3: OuenuBaer nepcneKTUBHbIE MOTPEOHOCTH B PA3BUTHH U MOJIEPHU3ANNHU 00HEKTOB NMPodecCcHOHATBLHOI
JesITeJIbHOCTH

IIK-4.4: Ananu3upyeT cBeleHHs 0 padoTe 00beKTOB NMPodeccHOHAILHOM AeATeJLHOCTH IJIsl y4eTa PU NOAT0TOBKeE MJIAHOB
HX Pa3BUTHS U MOJIEPHU3ALUU

IIK-4.5: OuennBaer moTpedGHOCTH B M3MEHEHUH KOH(UTYpPAIUM U NOKa3aTesell (yHKIMOHMPOBAHHUA 00bEKTA
npogdeccuoHaILHOM 1eITeTLHOCTH

IIK-4.6: ®opMupyet norpeduTeNbCKIE TPeOOBAHUS K 00beKTY NPo¢ecCHOHATILHOII 1esITeIbHOCTH

IIK-4.7: Onpenaensiet 3a1a4u, peliaemMbie ¢ MOMOIIb 00beKTa MPogecCUOHATBLHOM 1eITeIbHOCTH U 03KUaeMble Pe3yJabTaThl
€ro HCIOJIb30BAHUSA

IIK-4.8: OnpenesieT TeXHMYECKHE PellIeHNs], HCIIOJIb3YyeMble ISl CO31aHuA 00beKTa NIPOdieCCHOHAIBHOM eI TeJIbHOCTH H
€ro KOMIIOHCHTOB, OLICHHBAET BO3MOKHOCTD HCII0Jb30BaHHs HOBeiillero 000pya0BaHusi 4 IPOIPAMMHOIO o00eced eHHsI

IIK-4.9: ®opmupyert TexHu4eckue TpefOBaHUSA K 00beKTY NPOohecCHOHAIBLHOI 1esiTeIbHOCTH

ITK-4.10: O6ocHOBBIBaeT BLIOOP NpPeABAPUTEILHBIX TEXHHUECKUX PeLleHHUI, 10 00beKTy IPo()ecCHOHAIBbHOM JeATeIbHOCTH
U ero KOMIOHEHTaM, 000Py10BaHUIO M MPOrPaMMHOMY o0ecre4yeHHI0

I1K-4.11: PazpabaTbiBaeT npeaJioskeHHs 10 NOBBIIEHHIO 3G PeKTUBHOCTH 00beKTa NPodecCHOHAIBLHOI AeATeTbHOCTH




ITIK-4.16: Pa3padaTbiBaeT U IpeIcTaBIsAeT IPe3eHTAMOHHbIC MAaTePHAJIbI 110 IPOEKTY HA 00beKT NPOog)ecCHOHAIBbHOI
JesITeJIbHOCTH, 110 Pe3yJIbTaTaM BbIIOJIHEHUsI padoT

YK-1.1: Ananu3upyer 3aa4y, BblIejss ee 0230Bble COCTABJISIOLINE

YK-1.2: OnpejeJisieT ¥ paH:KupyeT HHPOPMALHUIO, TPedyeMyI0 /ISl pelliecHUsl II0CTaBJICHHOI 3a1a4u

YK-1.3: OcymecTBJjsieT NoOMCK HH(POPMALUH /ISl PeLICHUs NOCTABJICHHOMH 321244 110 Pa3JIMYHbIM THIIAM 3alIPOCOB

IIK-1.2: OnpepeJsieT cocTaB, CTPYKTYPY, XapaAKTePUCTHKHU, IPUHIMIILI U IPABUJIA IOCTPOCHUS M TEXHOJIOTHYECKOr0
(YHKIMOHMPOBAHNSA 3/1€KTPOIHEPreTHYECKUX CUCTEM U ceTell, 000py10BaHUs HOACTAHIMI 1 HM(POBLIX HOACTAHIMIT
3J1eKTPHYECKHX ceTeil, CucTeM JIeKTPOCHAOKeHUS 00beKTOB KallUTAILHOI0 CTPOUTEILCTBA H HX 3JIEMEHTOB

IIK-2.1: [oaroraBauBaeT MCXOAHBIE JaHHbIE JJIs1 Pa3padOTKH KOMILIEKTA MPOEKTHOH JOKYMEHTALMHM HA
3JIeKTPO3HEPreTHYeCKHe CUCTEMbI H CETH, MOACTAHIMUH YJIeKTPUYECKHX CeTel, CHCTeMbI JJIeKTPOCHAOKeHUS 00bEKTOB
KAMUTAJIbHOI0 CTPOUTEIbCTBA U UX 3JI€eMEHTbI

ITK-2.2: IIpoBoauT pacyeTbl, He0OX0AUMBIE /151 IPOCKTHPOBAHUS 3JIeKTPO3HEPreTHYECKUX CUCTeM M ceTell, NoACTAHIHii
3J1eKTPHYECKHX ceTeil, CHCTeM 3JIeKTPOCHA0KeHUS 00beKTOB KAallUTAIbHOI0 CTPOUTEILCTBA M UX 3JIEMEHTOB

ITK-2.3: OnpepeJsieT onTHMAJbHbIEe TEXHHYECKHE PellieHUs] IPU NPOeKTHPOBAHUM 3JIeKTPOIHEPreTHYeCKUX CUCTeM U ceTeld,
MOACTAHLMIA 3JIEKTPUYECKHUX ceTell, CHCTeM 3J1eKTPOCHA0keH!s1 00beKTOB KalUTAIBLHOI0 CTPOUTEIbCTBA U UX 3JIEMEHTOB

ITK-2.5: CocTaBJsieT BeAOMOCTb 3JIeMEHTOB JJIeKTPOIHEPTeTHYECKOI CUCTEMBI, CEeTH, MOACTAHIHHA JJIEKTPUIECKOil ceTH,
CHCTEeMBI YJIEKTPOCHAOKEHNUSI 00beKTa KAHTAJIBLHOI0 CTPOUTEIbCTBA

ITK-3.1: OnpepeJsieT NpaBuJia IKCILIyaTAllMH, HOMEHKJIATYPY TeXHHYECKOil JOKyMEHTALUH, IOPSII0K ee pa3padoTKu U
nmpaBuiIa ohopMIIeHNs B YACTH CONMPOBOKAECHHUS AeSITET-HOCTH 10 TEXHHYECKOMY 00CTYKHBAHHIO M PEMOHTY
3JIEKTPOIHEPTeTHYECKAX CHCTEM H CeTeil, 000py10BaHNs NMOACTAHINI 1 NH(PPOBBIX MOACTAHIMIA YIEKTPHYECKUX CeTel,
CHCTEM JIeKTPOCHAGKEHNSI 00bEKTOB KANMNTAJIBLHOTO CTPONTENHCTBA B HOPMAJIHLHOM, aBapHIHOM, ITOCIeaBAPHITHOM H
PEMOHTHOM PeKHMAX IKCIUTyaTaAIH

ITK-3.2: OnpepeJisieT TEXHOJIOTHH, TPeOOBAHMSI, NPABMJIA U NOPAIOK MOAT0TOBKH HOPMATHUBHOI, KOHCTPYKTOPCKOM,
NPOU3BOACTBEHHO-TEXHOI0I MYeCKOl, TeXHUYECKOH M NPOEKTHOI JOKYMEHTALMH, OPraHU3ALMOHHO-PACTIOPSANUTEIbHOI
JOKYMEHTALUH, JOKYMEHTALUH CHCTeMb] TEXHHYECKOr0 peryJupoBaHus B IPaJOCTPOUTEIbHOM NesITeJIbHOCTH 110
NJIAHHPOBAHMIO, OPTAaHU3AIMH U MPOBEACHHIO TEXHHYECKOro 00C/1y:KHBAHNA U PEMOHTa 000Py/10BAHUS
3JIEKTPOIHEPreTHYECKUX CHCTEM H ceTeil, MOACTAHIMIA 31eKTPHYeCKHX ceTel, CHCTeM 3JIeKTpocHadKeHUus 00beKTOB
KallMTaJbHOr0 CTPOUTEILCTBA

MK-3.3: OnpenensieT NPUHIMIBL, TPABUJIA, OPSAAOK U METO/IbI IPOU3BOICTBEHHOTO NIJIAHUPOBAHUS, COIEPKAHMS
3aKOHOAATEJbHBIX H HOPMATHBHBIX NMPABOBBHIX AKTOB, METOAHYECKHX MATEPHAJIOB N0 BONMPOCAM NPONU3BOICTBEHHOI0
IJIAHUPOBAHMSI ¥ ONEPATHBHOIO YIPABJIEHHS MPOU3BOACTBOM, TPEOOBAHHUS K COCTABY, COAEP:KAHUI0 H 0)OPMIIEHUIO

NMPOEKTA NMPOU3BOJACTBA PadOT, HOPMBbI ABAPUITHOI0 3amaca JieTaJjiei, y3JJ0B 1 MaTepuaJioB, MOPSAI0K OPraHU3aluu

obecrnevyeHusi MATEPUATbHO-TEXHUYECKHMH pPecypcaMy IMPOU3BOICTBA TEXHUYECKOI0 00CYKMBAHUS U PEMOHTA
000py10BaHUSI JIEKTPOIHEPTeTHYECKUX CHCTEM M CeTeil, MOICTAHIMI JIEKTPUYECKUX CeTel, CHCTEM JIEKTPOCHADKEH s
00bEKTOB KalUTAJILHOIO CTPOUTEIHLCTBA, UCTIOJHEHHUS POU3BOCTBEHHOI MPOrpaMMbl B YACTH IJIAHUPOBAHMS
TeXHHUYECKUX BO3AeHCTBUII

IIK-3.4: Onpenessier HOPMBI, TPEGOBaHMsI, CTAHAAPTHI, MPABUJIA, METOAUKH ONpeIeIeHNs NAPAMETPOB TEXHHYECKOr0
COCTOSIHHS, aHAJIN32 Ka4eCTBEHHBIX NOKa3aTeJieil paGoThl, MOPS/I0K BHIBO/IA 000PYAOBAHNS B PEMOHT, 0OPMIICHHS HAPSI/IOB
-AOIYCKOB /151 BBINOJIHEHHUsI PaGoT, MPOBeIeHHsI IPHEMO-CIATOYHBIX HCIBITAHWUIA, TPOBEIEHNS ITYCKO-HAJIAI0YHBIX PadoT,
NPHEMKH BBIIOJIHSIEMBIX Pa00T N0 TEXHUYECKOMY 00CTYKHBAHMIO U PEMOHTY 000PY/IOBAHMS YJIeKTPOIHEPTeTHYeCKHX
CHCTEM M ceTeil, MOICTAHIHU JIeKTPUYECKUX CETell, CHCTEM JIEKTPOCHADKEHUSI 00bEKTOB KANUTAJIBHOI0 CTPOUTEIBCTBA

IIK-3.5: HpOBOIll/lT HU3MepeHus, Heo0X0AMMBIX J1JIs1 NMPOCKTHPOBAHUSA JICKTPOIHEPIreTHYECCKUX CUCTEM U X IJICMEHTOB

B pe3yabTare 0CBOCHUS TUCHUIIJIMHBI oﬁytmmumﬁca AOJIKCH

3.1| 3narth:

3.1.1 | KoHCTpYKIHMIO ¥ IPUHIUI PabOThl U3MEPUTEIIBHBIX MPEOOpa30BaTEIICii TOKA U HAIIPSHKEHHUS, CXEMbI BKITFOUCHHUS

3.1.2 | OCHOBHBIE IPUHIIMITBI U CXEMbI TOCTPOCHUS 3aIIUT IEKTPUICCKUX CeTeH

3.1.3 | Kpurepuu Be10Opa yCTaBOK PEIICHHOMN 3aIUThI

3.1.4| OcHOBHBIC TEXHHUYECKHE PEIICHHUS B 00IACTH PENICHHOM 3alIUThI U aBTOMATU3AIHH DJICKTPOIHEPTETHUECKUX CETEH

3.1.5| IMopsinok 1 yciioBus BEIOOpA YCTPOMCTB peieHON 3allUThl U aBTOMATHU3AILIUH JIEKTPOIHEPTETUICCKUX CUCTEM

3.1.6 | [IpaBuiia TEXHUYECKOM KCILTyaTallMd O0BEKTOB AJICKTPOIHEPTETUKH

3.1.7 | Buas! moBpexXAEHHUIT B 3TEKTPOIHEPTETHIECKUX CHCTEMAaX, TIOPSAIOK UX pacyeTa

3.2| YMeTh:

3.2.1| Beibupats nmapamMeTpsl H3MEPUTENBHBIX MPeodpa3oBaTenell ToKa U HAPSDKEHUS

3.2.2 | AHanM3UPOBATh CXEMBI PEIEHHOM 3anThl 00bEKTOB MPO(ECCHOHATFHON A TENEHOCTH

3.2.3 | BeiOupats ycTaBKH peNeifHON 3aIUThI

3.2.4 | BeiOnpaTh TEXHHYECKOE PELICHIE PENISHHON 3aIUThHI M aBTOMATHU3AIIMU 00BEKTa IIEKTPOIHEPTeTHKU

3.2.5 | Beibupats ycTpoiicTBa pereifHON 3aluThl ¥ aBTOMATH3AIUH IIEKTPOIHEPT eTHUECKUX CHCTEM




3.2.6

Ilone30BaThCs IpaBUJIaMH TEXHUYCCKOH SKCIUTyaTallun 00BEKTOB OJICKTPO3HCPICTUKH

3.2.7

PaccuutbiBaTh aBapHﬁHBIe 1 HCHOPMAJIbHBIC PEIKHUMBI DJICKTPOIHEPICTHICCKUX CUCTEM

4. CTPYKTYPA U COAEP)KAHUE JUCIUIIVIMHBI MOAYJIS)

Kon HaumeHnoBaHue pa3ieioB H TeM /BH]L Cemectp / | Hacos | Komneren- | Jlutepatypa IIpnmeyanue
3aHATUS 3aHATHS/ Kvype 1010
Pazpgeu 1. Pazgen 1. Beenenue.
DJIeMeHTbI YCTPOHCTB peJieiiHoi
3aUIUTHI H ABTOMATH3AIMH
3JIEKTPOIHEPTeTHIECKAX CHCTEM

1.1 3anaun aucumiuinHbl. Kpartkas ucropus 4 2 [1K-1.2 TIK- JI1.1 J11.2
pas3Butus Texauky P3uA. IlepcnexTuss 41 JI1.3J12.1
pa3BuTHs yCTPOHCTB 1 cucteM P3uA /Jlex/ J12.2

JI2.3J13.1
JI3.2
31 32

1.2 DNeKTpOMEXaHUUECKUE YCTPOHCTBA 5 2 IK-1.2 JI1.1J11.2
CpaBHEHHS CUTHAJIOB U M3MEPHUTEIIbHBIC JI1.3J12.1
oprassl peneiiHoro neifcteus. Kanans JI2.3]13.1
CBSI3U B peJieiiHol 3amure u JI3.2
aBTOMAaTHU3aLUH IEKTPOIHEPTETUUECKUX 2192
cucTeM. VICTOYHUKH OmepaTHBHOTIO
IIUTAHKS PEICHHON 3aIUTHl M aBTOMATHKU
JNIEKTPOIHEPTeTHYECKUX crcTeM. /JIex/

1.3 MUKpOIPOIIECCOPHBIE YCTPOHCTBA 5 2 [1IK-4.1 JI1.1J11.2
3amuThl. OCOOEHHOCTH TIOCTPOCHUS U JI1.3J12.1
skcrutyatamuu /Jlex/ J12.2

JI2.3J13.1
JI3.2
2192

14 W3mMepuTenbHbIe OpraHbl peneiHon 5 2 TIK-4.1 JI1.1J11.2
3amuThl. [IpUHIMITEL ASHCTBUS M CITOCOOBI JI1.3J12.1
BBITIOJIHEHHUS] K3MEPUTEIBHBIX OPTaHOB. JI2.3J13.1
HcnonHuTeIbHBIC DJIEMEHTHI YCTPOWCTB JI3.2
PpeNeitHOM 3alUThl U aBTOMATHKH. 2192
W3mepurenbHble Ipeodpa3oBaTeny TOKa U
HanpsbkeHus. /Jlex/

1.5 Wzyuenue kananos cBsizu B P3uA. /Tlp/ 4 2 TIK-4.1 IIK- JI1.1J11.2

4.2 JI1.3J12.1
JI2.3713.1

JI3.2

2192

1.6 W3yueHne cucrem onepaTuBHOIO TOKA 5 2 TIK-4.1 IIK- JI1.1J11.2

P3uA Mlp/ 4.2 JI1.3J12.1
JI2.3713.1

JI3.2

2192

1.7 N3yueHne KOHCTPYKIIMU 5 2 TIK-4.1 IIK- JI1.1J11.2
AJIEKTPOMEXAHUYCCKUX U 4.2 JI1.3J12.1
MHKPOIIPOILIECCOPHBIX YCTPOHCTB J12.2
samuThl /TIp/ J12.3713.1

JI3.2
2192

1.8 Pacuer Harpy3ku TpaHchopMaTopa Toka u 5 2 TIK-2.2 JI1.1J11.2

Hanpsokenus /TIp/ JI1.3J12.1
J12.3713.1
JI3.2

01 92




1.9 DJeKTpoMeXaHUYEeCKHUEe YCTPOUCTBA 16 I1K-2.2 TIK- JIL.1J11.2
CPaBHEHMs CUTHAJIOB U U3MEPUTEIIBHBIE 2.3 JI1.3]12.1
oprassl peneiiHoro aeiicteus. Kanansl JI2.3]13.1
CBSI3M B PEJICHHOM 3aI0UTE U JI3.2
aBTOMAaTHU3aLUU JIEKTPOIHEPrETHUECKUX 01 92
cucTeM. VICTOYHUKH OmepaTHBHOTO
IIUTAHWS peIeifHON 3aIUTEl M aBTOMATHKH
IEKTPOIHEPT ETUIECKUX CUCTEM.

MuKpOIpPOLIECCOPHBIE YCTPOHCTBA
3amuThl. OCOOEHHOCTH [TOCTPOEHUS U
sKcILTyaTanuu ViamepurenbHble OpraHsl
peneitHoi 3amutel. [IpuHnmne! neicTBus
1 CIIOCOOBI BBHITIOTHEHUS N3MEPHTEIBHBIX
OpraHoB. VICIIONHUTENbHBIE 3JIEMEHTBI
YCTPOWCTB peeHHON 3aIUTHl 1
aBTOMATHKU. M3MepHTeNbHEIC
peoOpa3oBaTeny ToKa U

HanpsbkeHus. /Cp/

Paspen 2. Peseiinasi 3amura
3J1eKTPO3HEePreTHYeCKHUX CHCTeM

2.1 3amurhsl ¢ aOCOMOTHOM 2 [IK-2.2 TIK- JI1.1J11.2
n3duparenbHocThIO. JJuddepenyanbabie 2.3T1IK-1.2 JI1.3J12.1
3amuThl. Ha3HaueHue u BUIbI 3aLIUT. JI2.3J13.1
3aiuTa JUHU ANIeKTponepeaayu. JI3.2
IMpunin peiictBus auddepeHuanbHbIX 2192
BBICOKOUYACTOTHBIX 3aluT. /JIex/

2.2 Pacuer MakCMMaIbHBIX TOKOBBIX 3aIUT 2 T1IK-2.2 JI1.1J11.2
JIDII Mlp/ JI1.3J12.1

J12.2
JI2.3713.1
JI3.2
2192

2.3 3amuTel ¢ aOCOMIOTHOM 16 MK-2.2 TIK- JI1.1J11.2
n30upaTerabHOCThIO. JJuddepeHnmanpapie 2.3 TIK-1.2 JI1.3J12.1
3amuTsl. HasHayeHue U BUJIBI 3aIIUT. IK-4.1 TIK- 2.2
3aluTa JUHUI AJIeKTponepeayu. 4.2 JI2.3713.1
[Mpunimn aevictBus audHepeHIranTbHbIX JI3.2
BBICOKOYACTOTHBIX 3aIIUT. 01 92

JlucTaHIIMOHHBIC 3aIUTHI JTUHUN
JIEKTPONEpEaaUH.

XapaKTepUCTUKH CpabaTbIBaHUSL.
[IpuHUMI ACTBUA U OLIEHKA
YYBCTBUTEJILHOCTH

Buner noBpexaeHuit 1 HEHOPMaIBHBIX
pexxumoB TpanchopmaTopos. Penelinas
3alIUTa CHCTEMHBIX TPaHC(HOPMATOPOB
CBSI3H, LIEXOBBIX TPaHC(HOPMATOPOB U
TpaHc(OPMaTOPOB IEHTPOB MUTAHUSL.
Buner noBpexaeHnit 1 HEHOPMaIBHBIX
peXUMOB aeKTpoaBurareneil. Peneitnas
3alIHTa MEKTPOJBUIaTeNIeH, CHHXPOHHBIX
KOMIIEHCAaTOpoB. Perneitnas 3amura muH u
TpeOOBaHus, IPEIbSBISIEMbIC K STHM
3alIUTaM NPHHIMIIBI BBITTOTHEHHUS 3alIUTHI
IuH.3aIITa TeHEPaTOPOB OT
MHoroga3zueix K3, onHohazHbIx
3aMBIKaHHH B OOMOTKE CTaTOpa, OT
3aMBIKaHHU{ HA 3EMITIO B LIEMH
BO30YK/ICHUS TeHepaTopa. 3alura
reHeparopos oT BHemHux K3; 3ammura ot
MIeperpy3Ky U OT MOBBIIIECHHS
HAIPSDKEHUST; 3aIIUTa OT OTepH
B030OykneHus. Peneiinas 3ammura cereit 0,4
kB. IIpeanpoektHoe oOcrnenoBaHue
cucreM P3uA. DkcrutyaTanus cucteM
P3uA /Cp/




Paznen 3. OcHoBbI HH(POBBIX
MOACTAHIUI

3.1 Beezenre B upoBYrO MOJCTAHITNIO. 55 IK-2.2 TIK- JIL.1J11.2
0030p II1aB MEeXIYHAPOJHOTO CTaHIAPTA 2.3TIK-1.2 JI1.3J12.1
MD3K (IEC) 61850. Apxurexrypa I1K-4.1 IIK- J12.2
MIOCTPOCHUS ITU(POBBIX ITOJCTAHIINH. 4.2 JI2.3]13.1
KoHuenmyst apXuTeKTypsl HHU(POBOH JI3.2
MIOJICTAHIMU. DJIEMEHTBI 21092
KOMMYHHKAIIHOHHOW CETH U aJpecariys.

Tononorun nocTpoenus
KOMMYHHKAaIIMOHHOH ceTn. TexHomorun
ONTHUMH3AINH TpaHKa B CETH.
ITpoTokons! nepenayn JaHHBIX. THIIBI
COOOIIeHNH JUTs TIepeiaYuy TaHHbIX.
Iporokon Sampled Values. TIporokosst
nepenaun nanHbIX. [Iporokon GOOSE.
ITporokon MMS. Ouenka 3arpy3ku
KOMMYHUKAI[HOHHOH CETH.
CHHXpOHM3AIMS BpEMEHH Ha IIU(POBBIX
9HeprooowekTax. IIpodnemsl
CHHXPOHH3AIHH YCTPOHCTB.
Knaccudukanus Meronos
cunxponuzanuu. CriocoObl obecredeHust
cuaxponmsanmu. Curnan 1PPS. Ilporokon
IRIG-B. IIporokonst NTP , SNTP .
IIporokon PTP.Kondurypuposanue
uudpoBbIX oAcTaHIMK. OTIHYHs B
MPOCKTUPOBAHUH IU(PPOBBIX U
TPaJMIHOHHBIX MoACTaHIMHA. OObeKTHAs
Mmozenb crangapta IEC 61850.3tambt
KOH(UTYypUpOBaHUs IUPPOBBIX
noncranimid. Coznanue KoHpUrypaun
MIOACTAHIMI U CBSI3aHHBIE C TUM
po6sembl. KoMIIoHOBKa JTOrHYECKUX
YCTPOUCTB SI3bIK ONUCAHUS
KOH(UTrypannu HUPPOBBIX MOJCTAHIHHA
SCL. /Cp/

3.2 KonerponbHas padora "Pacuet peneliHoi 0 TIK-2.2 TIK- JI1.1J11.2
3aIIUTHl TUHUN 1.2 JI1.3J12.1
anekrponepenaun” /Konrp.pab./ J12.2

JI2.3713.1
JI3.2
2192
3.3 3ayer /3auér/ 4 TK-2.1 TIK- J1.1J11.2
2.2 TIK-2.3 JI1.3J12.1
TIK-2.5 TIK- 2.2
1.2 VK-1.1 JI2.3713.1
VYK-1.2 VK- JI3.2
1.3TIK-4.1 2192
[1K-4.2 TIK-
4.3 T1IK-4.4
TIK-4.5 TIK-
4.6 TIK-4.7
T1K-4.8 TIK-
4.9TIK-4.10
[K-4.11 TIK
-4.16 TIK-3.1
TK-3.2 TIK-
3.31IK-3.4
TIK-3.5 TIK-
5.4 TIK-5.5
I1K-5.10

Paznen 4. ABToMaTHKa
3JIeKTPOIHEPTreTHYECKHUX CUCTEM




4.1 ABTOMAaTHYECKOE IOBTOPHOE 2 IK-2.5 IIK- J1.1J11.2
Bkirouenne /JIad/ 3.1 TIK-3.4 JI1.3J12.1
IK-3.5 TIK- JI2.3]13.1
5.10 JI3.2
01 92
4.2 ABTOMaTHYECKOE BKIIFOUECHUE 2 IK-2.5 TIK- JIL.1J11.2
pe3epsa /J1ab/ 3.1 TIK-3.4 JI1.3J12.1
IK-3.5 TIK- JI2.3J13.1
5.10 JI3.2
0192
4.3 Kraccudukanys, Ha3HaUCHUE U 43 I1K-2.2 I1K- JI1.1J11.2
BBITIOJIHEHNE YCTPOUCTB CUCTEMHOMU 2.31IK-1.2 JI1.3J12.1
aBTOMAaTHKU. ABTOMaTU4YECKOE IOBTOPHOE I1K-4.1 IIK- JI2.3J13.1
BritoueHue (AIIB) anexrpoobopynoBanusl. 4.2 JI3.2
OCHOBHBIE TEXHUYECKUE TPEOOBAHMS. 2192
Knaccudukanus cnoco6os
ocymiectsienust AIIB. OcHOBHbIE OpraHsl,
pacder U BbIOOp TapaMETPOB U CXEM
yerpoiicts AIIB JIDIT ApromaTrueckoe
BkItoueHue pesepsa (ABP). OcHoBuble
TEeXHUYECKHE TPeOOBaHNS,
peabsaBisieMble K ycTpoiictBam ABP.
OCHOBHBIC OpPTaHBI, PacyeT U BEIOOP
1IapaMeTpoB U CXeMbl ycTpoiicts ABP.
OcobeHHocTH paboTsl ycrpoiicte ABP
TIPY HAJTMYUH CHHXPOHHOM
Harpy3ki. ABTOMaTHYECKas YaCTOTHAs
pasrpy3ka (AUP). Haznauenue,
0COOEHHOCTH BBITIOJTHEHHMS, BBIOOD
rapaMeTpoB U cXxeMbl ycTpoiictB AUP.
CornacoBaHue ACHCTBHIA yCTPOKCTBA
penetinoii 3amuter, AYP, ATIB, ABP.
Yacroraoe AIIB (HAIIB). Cucrema
aBTOMATHYECKOTO OTKIIOYEHHUS HarPY3KH.
ABTOMaTHYECKOE BKJIIOUEHHE CHHXPOHHBIX
reHepaToOpOB Ha MapauielbHyIo paboTy.
VYerpoiicTBa npoTHBOaBapUiHOM
aBTOMATHKH, TIPeAHA3HAYCHHBIE IS
JUKBUJALUY ACHHXPOHHOTO PE&KUMA U JUTS
MpEeIOTBPAIIEHHUs HaPyIICHUS
ycToiunBoctH. CrcreMa MOHUTOPHHTA
MePEXOAHBIX PeKUMOB. /Cp/
Pazpgeu 5. Pe:xxuMHasi aBTOMaTHKA
3J1IeKTPO3HEPreTHYECKUX CHCTeM
5.1 DNEKTPOMEXaHHUYECKHE U 2 TIK-2.5 TIK- JI1.1J11.2
MOJTYIIPOBOJJHUKOBBIC YCTPOHUCTBA 3.1TIK-3.4 JI1.3J12.1
peneitHo 3aluThl U aBTOMATHKH. /J1ab/ TIK-3.5 IIK- JI2.3713.1
5.10 J13.2
3192
5.2 HcnbiTanue U HACTPOMKA pesIeiHOM 2 TIK-2.5 TIK- JI1.1J11.2
3amutsl JIOII /JTab/ 3.1TIK-3.4 JI1.3712.1
MK-3.5 TIK- J12.3713.1
5.10 J13.2

01 92




5.3 OCHOBHBIE TPUHLUIIBI IEHCTBUS 45 TIK-2.2 [IK- JI1.1J11.2
YCTPOMCTB aBTOMaTHYECKOTO 2.3TIK-1.2 JI1.3J12.1
perynupoBaHnus Bo30yxaeHus (APB) [1K-4.1 IIK- JI2.3J13.1
CHHXPOHHBIX T€HEPATOPOB € Pa3IMYHBIMU 4.2 JI3.2
CHCTeMaMH BO30yxaeHHs1. Perymposanue 01 92
HAaIPsDKEHUS ¥ PEaKTHBHOM MOIITHOCTH B
CHCTEMaX 3JIeKTPOCHAOKECHHS
ycrpoiictamu APB. ABTomMaTHueckoe
pEryJIUpOBaHE YaCTOThI BpallleHUsI
CHUHXPOHHBIX F'€HEPATOPOB.

IleHTpOOEXKHBIH PEryyIsiTOp 4YaCTOThI
BpalleHus. ABTOMAaTUUECKUE YCTPOICTBA,
obecreunBaroIye yIpaBlIeHUe pexxuMaMu
paboTsI TpaHchopmMaTopoB. OCOOEHHOCTH
3aIUTHI TPAHCHOPMATOPOB, PAOOTAIOIIIX
0e3 BBIKJIIOUATENICH Ha CTOPOHE BBICLIEr0
HanpspKeHUs. ABTOMaTH4ECKOe
PETYJIMPOBaHNE HAPSHKEHHUS.
PerynupoBaHue HanpsHKEHHUS BBIHOCHBIMU
TpaHcdopmaTopaMy. ABTOMATHUECKOE
perynupoanue koddduimenra
Tpanchopmanuu. PerynupoBanue
HanpspkeHus ¢ nomoubio bCK.
PerynupoBaHue akTHBHOI MOIIHOCTH U
neperokoB. CucreMa MOHUTOPHHIA
3amacoB ycToitunsoctu. /Cp/

5.4 Konrtponbhas pabora "Pacuer peneiiHoii 0 TIK-2.2 TIK- JI1.1J11.2
3alUTHl U aBTOMAaTHKH CHJIOBOTO 2.3 JI1.3J12.1
tpancpopmaropa" /Kontp.pabd./ JI2.3J13.1

JI3.2
01 02
5.5 Ok3ameH /Ok3aMeH/ 9 MK-2.1 IIK- JI1.1J11.2
2.2TIK-2.3 JI1.3J12.1
IK-2.5 TIK- JI2.3J13.1
1.2 VK-1.1 J13.2
VYK-1.2 VK- 01 52
1.3TIK-4.1
IK-4.2 TIK-
43TIK-4.4
IK-4.5 TIK-
4.6 IIK-4.7
I1K-4.8 TIK-
4.9T1IK-4.10
IK-4.11 TIK
-4.16 [IK-3.1
MK-3.2 TIK-
3.31IK-3.4
IK-3.5 TIK-
5.4 TIK-5.5
IK-5.10

5. OIIEHOYHBIE CPEJCTBA

5.1. OueHo4HbIE MaTepuaJjJbl IJIfl TEKYHIEero KOHTPOJIA U l'lpOMe)RyTO‘lHOﬁ aTTrecTaluu

HpeIICTaBJ'IeHBI OTACIIbHBIM JOKYMEHTOM

6. YYHEBHO-METO/UMYECKOE 1 UTH®OPMAIIMOHHOE OBECIIEYEHME JUCIIUIIJIMHBI (MO YJIS)

6.1. PexoMeHnyeMas JinTepaTypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTABUTENN

3arnaBue

W3 patenscTBO, O

Konnu-Bo

JII.1 | Epwmos AM.

Peneiinast 3amuTa B cucteMax 3JIeKTpOCHA0KEeHHsT HANPSDKEHHEM
0,38-110 xB: yue6HOE IOCOOME

Mocksa: Uudpa-
Wnxenepus, 2020,
3JIEKTPOHHBIN

pecypc

2




JI1.2 |T'opemsbixun C.A. Peneiinas 3amuTa 1 aBTOMaTU3aLMs SIEKTPOIHEPTETUUECKUX Mocksa: OO0 1
cucteM: YdueOHOe mocoone "Hayuno-
W3/1aTENbCKUI
uentp UHOPA-M",
2024,
JJIEKTPOHHBIN
pecype
JI1.3 | Bupronun B.W., 'opios | Penelinas 3amuTa 1 aBTOMaTH3aLMs 3JIEKTPOIHEPTETUUECKUX Mocksa: OO0 1
A.H., Kynenuna J[.B., | cuctem: YueGHoe nocobue "Hayuno-
Jlapun O.M., Tanmopa W3JaTeNbCKUI
A.O. uentp MHOPA-M",
2024,
3JIEKTPOHHBIN
pecype
6.1.2. /lonoJHUTE/ILHAS JIUTEPATYPa
ABTOpBI, COCTaBUTENN 3arnaBue W3patensctBo, rox | Komuu-Bo
JI2.1 | Kykcun A.B. Peneiinas 3amura 3JeKTPOIHEPTETHYECKUX CUCTEM: ydeOHOe Mocksa: Unppa- 2
rocooue Wmxenepus, 2021,
3JIEKTPOHHBIN
pecype
JI12.2 | Ky3pmun U. JL., MuxkpornporieccopHas penelHas 3aluTa 1 aBTOMaTHKa Kazans: KI'DY, 1
HWganos U. 10., INEKTPUUYECKUX MAIIIMH: yaeOHOe Tocodre 2021,
IMuckosanxwuii 0. B., JIEKTPOHHBIN
I'ybaes /I. @. pecypc
JI12.3 | Topembikun, C. A., Peneitnas 3amuTa 1 aBTOMaTH3aIMS 3IEKTPOIHEPTETHUECKUX Boponex: 1
Curnukos, H. B. CUCTEM: IIPAKTUKYM Boponexckuit
rOCy/IapCTBEHHBIHN
TEXHUYECKU I
yausepcurer, ObC
ACB, 2021,
3JIEKTPOHHBIHN
pecypce
6.1.3. MeTronnueckue pa3padoTKku
ABTOpBI, COCTaBUTENN 3araBue MzparensctBo, rox | Konnu-Bo
JI3.1 |Kongpatses IO. B., MukponporieccopHasi peneiiHas 3alura ¢ UCIIOIb30BaHUEM Omck: OMI'VIIC, 1
Hesesak B. JI. 6sokoB Tuna BMP3: yueOHO-MeTonnyeckoe mocodue K 2020,
BBITIOJIHEHHUIO JTA0OPATOPHBIX paboOT 3JICKTPOHHBII
pecype
JI3.2 | Camomnuna O. B., Peneiinas 3ammra: NpakTHKYM Tonpsartu: TI'Y, 1
Baxuuna B. B. 2023,
SJIEKTPOHHBIN
pecype
6.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKAIIUOHHOH ceTu "UHTepHeT"
D1 | MadopmarmonHbiil mopTtai 1o peneiinoit 3ammute "TIpoext P3A" https://pro-rza.ru/
22 | Caiir OOO "HTIL] Mexanorponuka https://www.mtrele.ru/
6.3.1 [lepevyens MporpaMMHOro ogecmneveHust
6.3.1.1| Oneparmonnas cucrema Microsoft Windows, maker npukinaaasix nporpamm Microsoft Office
6.3.1.2 | Cpena AMHAMUYECKOTO MEXIUCIUILTMHAPHOTO MOJIETUPOBAHHUS CJIOKHBIX TEXHHYECKUX CHCTEM U OCHOBHOW HHCTPYMEHT
IUTSL MOJIETTBHO-OPUEHTHPOBAHHOTO MMPOSKTUpOBaHus Engee
6.3.2 [lepeuyens nHGOPMAIHMOHHBIX CHIPABOYHBIX CHCTEM
6.3.2.1 | «HarmonanbHas 35ieKTpoHHas OubaroTeka» H30.pd DnexTponnbie kauru Springer Nature (Science, Technology and
Medicine Collections) https://link.springer.com/
6.3.2.2 | T'apanT-uHdopManrnoHHO-IpaBoBoil moprai. http://www.garant.ru/
6.3.2.3 | KoncynsrantlLiroc —HaaexHast mpaBoBasi nomeprkka. http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCIUIIJIMHBI (MO Y JIS)




7.1

VYueOHBIC ayTUTOPHN IS IIPOBEACHHUS 3aHATHIA JTEKIIMOHHOTO THITA, TPYIITIOBEIX U MHANBHIYAJIbHBIX KOHCYIBTAINH,
TEKYILEro KOHTPOJISI U IPOMEXYTOUHOM aTTECTALUM OCHAIIEHBI: KOMIUIEKT CIIELMAIN3UPOBaHHON yueOHOIl Mebeny,
MapKepHas (MenoBasi) I0CKa, KOMIUIEKT IIePEHOCHOTO MYJIBTUMEIHIHOTO 000PYI0BaHUS - KOMIIBIOTEP, IPOSKTOP,
MPOCKIMOHHBIA 3KpaH, KOMITBIOTEPHI ¢ BO3MOXKHOCTBIO BBIXO/Ia B VIHTEpHET M JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIHOHHO-
obpasoBaTenbHyto cpexy. O0ecredeH T0CTy K ceTH VIHTepHeT 1 B 3JIeKTPOHHYIO HH(OPMAIIMOHHYIO CPEy OPTaHM3aIHN.

7.2

332A. .Ha6opaT0pM${ (<3J'I€KTp03HepFeTI/I‘{eCKI/IX CHUCTEM, 3J'IeKTpOCHa6)KeHI/I$[ U CUJIOBOM QJICKTPOHUKW» ISl IIPOBCACHU A
J'Ia60paTOpHI)IX 3aH5[TPII71, TCKYLICTO KOHTPOJIS U HpOMe)I(yTO‘IHOﬁ aTTCCTalluh YKOMIUICKTOBaHA CHeHHaﬂHSHpOBaHHOfI
M€6€J'H)IO, MeJoBas Jiocka. TexHudyeckue cpeacTea 06y‘ICHI/I$[I MOAYJIbHBIC y‘-Ie6HI>Ie KOMILIEKChI. B cocTaB MOAYJIBHOTO
yqe6H0ro KOMIUICKCAa BXOIAT CICAYONINEC OJIOKU:

1 — Briok amIiepMeTpa-BOIETMETpa, N3MEPUTENh ITapaMeTPOB OJHO U 3-(a3HOi ceTy;

2-— Harpy31<a HWHAYKTHBHAs, aKTUBHAsA, EMKOCTHas U yCTpOﬁCTBO HpO,Z[OJ'II:HOﬁ €MKOCTHOM KOMIICHCaIuu,

3 — OnHO ¥ 3-(a3HbIN HICTOYHUKY MTUTAHHUS,

4 — DreKkTpOMAalIMHHBIH arperat ¢ MalluHON OCTOSHHOIO TOKa, MallIMHON IEPEMEHHOTr0 TOKA U IIpeoOpa3oBaTeieM
YIJIOBOT'O IEPEMELLEHUS;

5 — McTOYHHK MUTaHUS JBHUTI'aTCJIsA IIOCTOAHHOI'O TOKA,

6 — Bo3Oymutens CHHXPOHHOW MAIlVHE;

7 — TpexIoatoCHBIH BBIKITIIOUATEND;

8 - Tepmunaur;

9 - Biok CHHXpOHH3allu U BBOI[a/BI)IBOZ[a I_II/I(bpoBI)IX CUT'HAJIOB,

10 - Tpexdasnas TpaHchopMaTOpHas TPYIIIa,

11 - biok u3MepuTenbHbBIX TpaHC(HOPMATOPOB TOKA U HANPSDKEHUS;

12 - Biok AaTYUKOB TOKA U HAIIPSKCHUS

13 - M3amepuTels HANPSHKCHUH M Y4acToT;

14 - Vxa3arens yria Harpy3ku CHHXPOHHOM MaIllUHBI;

15 - Vka3arenp 4yacTOTbI BpalLleHUS;

16 - Biiox MynbTHMETPOB;

17 - Pa3nu4HbIC TUIIBI JICKTPOMEXaHUUECKHUX pelle.




