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1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)

1.1|bopmupoBanue mpoecCHOHANTBHBIX KOMIIETEHIIMN B 00JIACTH PEJICHHOM 3allIUThl U ABTOMATHKH YCTPOWUCTB CUCTEM
JNIEKTPOCHAOKEHHSI TSATOBBIX U HETATOBBIX MTOTPeOUTENCH

2. MECTO JUCHHUTIINHBI (MOJIYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITIPOT'PAMMBI

Lk (paszern) OIL: |B1.B.05

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHMS AUCLIUTITAHBI
(MOZYJIST)

IIK-3 CnocoGeH onpenensts chepy NpUMEHEHUs Pe3yIbTaTOB HAyYHO-UCCIIEN0BATENbCKUX U ONBITHO-KOHCTPYKTOPCKUX PaboT

TIK-3.1 AHanu3upyeTt BO3MOXKHBIE 00JIaCTH MPUMEHEHHUS PE3yIbTATOB HAyYHO-HCCICOBATEIBCKIX U ONBITHO-KOHCTPYKTOPCKUX
pabor

TIK-3.2 Opranusyet BHeIpeHUE pe3yIbTaTOB HAyYHO-HUCCIIEI0BATEIbCKUX U ONBITHO-KOHCTPYKTOPCKUX paboT. Pa3pabaTsiBaer u
aHaNMM3UpyeT 0000IeHHbIE BApHAHTHI TEXHHIECKIX PELISHHH

40.011. Ipogeccuonanbubiii cranaapt "CIIEHUAJIUCT 11O HAYYHO-UCCJIEJOBATEJIBCKHUM U OIIBITHO-
KOHCTPYKTOPCKHUM PA3BPABOTKAM", yrBep:kaéHHbIIi mpuKa3oM MuHUCTEPCTBA TPY/Aa H COMAILHOI 3aIUTHI
Poccuiicko ®@enepauuu ot 4 mapra 2014 r. N 1211 (3aperucrpupoBan MunucrepcTBoM rocruiiuu Poccuiickoii @enepanuu
21 mapta 2014 r., peructpanunonusrii N 31692)

TIK-3. D. OcyliecTBiicHHE HAYYHOTO PYKOBOJCTBA B COOTBETCTBYIOIICH 00JIaCTH 3HAHUI
D/04.7 Onpenenenue chepbl NPUMEHEHUS Pe3yIbTaTOB HAYYHO-HUCCIIEIOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT

B pesyabTaTe 0cBOeHHUsI AMCHUIIIHHBI (MOAYJIs) 00y4YarOIMiicst 0JKeH

3.1|3naTn:

3.1.1]- MeTOo/IbI 3aIIUTHI OT ABAPUUHBIX PEKUMOB 3JICMEHTOB CETH;

3.1.2]- MeTo/IbI 3aIIUTHI OT HEHOPMAJIBHBIX PEXKUMOB DJIEMEHTOB CETH;

3.1.3|- obmacTy npUMEeHEHNs! yCTPOUCTB 3allUThl U ABTOMATHKH;

3.1.4(- TpeGoBaHMs HOPMATUBHBIX JOKYMEHTOB B 00JIaCTH [IPOEKTHPOBAHUS peleiHoil 3amuThl u aBToMatuku (P3A);

3.1.5|- npuHIUIIBI IEHCTBUS OCHOBHBIX BHJIOB 3aIlIUT U aBTOMATHKH;

3.1.6]- coBpeMeHHBIE U MTEPCIICKTHUBHBIC BU/IbI yCTPOHCTB P3A.

3.2|Ymerh:

3.2.1|- BBIOUpPATH METOBI 3AIIUTHI OT aBAPUIHBIX U HEHOPMAJIbHBIX PEXHUMOB;

3.2.2|- BeIOupaTh TpeOyeMblil 00bEM QyHKIMIH ycTpoiicTB P3A;

3.2.3|- yunuThIBaTH pacyeTHbIC TAPAMETPHI PeXKUMa PH BEIOOpE yCTpoiicTB P3A;

3.2.4|- paccunthIBaTh TpEOYyEMBIE ITapaMeTPhl yCTPONUCTB 3aIATHI K aBTOMATHKHY;

3.2.5|- npuMeHsTh 00IKe NPUHIUIBI ¥ OCHOBHBIE METOIUKH BBIOOpA YCTAaBOK YCTPOMCTB 3aIUTHI;

3.2.6- npou3BOAUTH PacU€T YyBCTBUTEILHOCTH yCTPOHCTB P3A.

3.3|Baagern:

3.3.1|- HaBbIKaMU IIOATOTOBKH HUCXOJTHOU I/IH(I)OpMaL[I/II/I JJId IPOCKTUPOBAHUSA pe)’[eﬁHOﬁ 3allIUThl U aBTOMATUKH;

3.3.2|- HOMEHKJIATYpO# yCTPOICTB peleiHHO 3alUThl U aBTOMATHKH;

3.3.3|- HaBbIKaMM pacuéTa yCTaBOK 3all[UThI;

3.3.4- meTonamu BeIOOpa TUNOB PEICHHBIX 3aIUT;

3.3.5|- HOMEHKIIATypO# YCTPOICTB peNeiHOM 3alUThl U ABTOMATHKH;

3.3.6|- HaBbIKAMH BBIMIOJIHATH KOHKPETHBIC pacueThl P3A /1715t 00BEKTOB 3JIEKTPHUSCKHUX CETEH C MCIOJIb30BaHHUEM TPEOOBaHUI
HOPMAaTHUBHOM JOKYMEHTaIUH

4. CTPYKTYPA U COJAEP KAHUE TUCIUIIJIMHBI (MOYJIST)

Kon HaumeHnoBanue pa3iesioB U TeM /BH]I 3aHATHSI/ Cemectp / | HacoB | IIpumeuanue
| 3aHATHs Kvpe

Pa3nen 1. BBenenne. O0mas yacrhb

1.1 Haznauenue peneiiHoit 3amuThl. Pa3BuTHe TEXHUKH peIEHHON 3aIlUTHI. 3 2
OyHKINH peelHOH 3aINTEl 1 OCHOBHBIE TPEOOBAHMS, TIPEIbABIIEMEIE K €€
cBoiictBam. /JIex/

1.2 OCHOBHBIE MIPUHIIXATIBI TOCTPOSHHS 3aLIHUT. DIEMEHTHI 3alIUTHI, Pejle H UX 3 9
pasHoBuaHOCTH. CrIOCOOBI BO3ICHCTBHSI 3aIIIMThI HA BBIKIIIOYATEIb.
Hcrounnku onepaTuBHOTO ToKa /Cp/

Pa3gen 2. OcHOBHbIE BUABI NOBPEAKIEHUI 1 HEHOPMAJIBHBIX PE;KHMOB B
3ajaydax peJeifHol 3a1UTHI




2.1

Buns! noBpexieHuii, HeHOpMaJIbHbIE PEKUMBI PaOOTHI B AJIEKTPUUECKUX CETAX.
MexnydazHble KOPOTKHE 3aMBIKaHHsI, OAHO(DA3HbIE KOPOTKHE 3aMBbIKAHHS,
onHO(ha3HbIE 3aMbIKaHHS Ha 3eMJII0, JBOMHbIE 3aMbIKaHUs Ha 3eMitto.  /JIex/

2.2

TOKH B JINHUY IIPU MOBPEKICHUU HA CTOPOHE HU3IIETO HAITPSKCHHS
TpaHchopMaTOpOB MpUEeMHON moacTaHuuK. OOIIIE BOIPOCH! BBIMTOIHCHHS
3aIIUTHI JMHHH OT KOPOTKUX 3aMbIKaHHHN. 3aIlUThI C OTHOCUTENBHOMN U
a0COIIOTHOH celeKTUBHOCTBEO /Cp/

10

Paznen 3. TokoBbI€e 32U THI

31

MakcumanbHasi TOKOBas 3amura. Beioop Toka cpabareiBanus MT3. /JIex/

3.2

Bri6op BpeMenu cpabatsiBanust. CXeMbl COSMHEHHS TPaHC(HOPMATOPOB TOKA U
pene B MT3. /Jlex/

3.3

HOl"peHIHOCTI) pa6OTLI TpaHC(bOpMaTOpOB TOKa. MakcuMalibHas TOKOBast 3alura

Ha NIEPEMECHHOM OIIEPATUBHOM TOKE C NCUTYHTUPOBAHUEM KAaTYIIKW OTKIIIOUYCHUA.

/JIex/

3.4

MakcumanbHast TOKOBasi 3alIUTa ¢ OJIOKHPOBKOI OT pesie MUHUMAaIBHOTO
HanpspkeHust. O6mias ouenka MT3. TokoBas orceuka. Onenka TO.
Tpexcrynenuaras TokoBas 3amura. [Ipumep pacuéra MT3 u TO. I[Ipumep
pacuéra MT3 u TO c 3aBucumoii xapakrepuctukoid. [Ipumep pacuéra
yyBcTBUTEIbHOCTH MT3 cunoBoro tpanchopmaropa. TokoBas HarpaBieHHAs
3amura. /Cp/

10

3.5

Pacuéra MT3 u TO /TIp/

3.6

Pacuér MT3 u TO ¢ 3aBucumoii xapakrepuctukoii /TIp/

3.7

Pacuér uyBctBUTenbHOCTH MT3 cunoBoro tpancopmaropa /TIp/

3.8

Pemenue nononuutensHbIX 33124 Ha pacuét MT3 u TO /Cp/

3.9

MT3 u TO ¢ 3aBucumMoii xapakrepuctukoi /Cp/

3.10

Pemenne qomomHATENBHBIX 33/1a4 HA pacyeT YyBCTBUTEIBHOCTH MT3 cruitoBoro
tpancgopmaropa /Cp/

Paznen 4. 3aMThI OT 3aMBbIKAHHH HA 3eMJII0

4.1

OO11re MPUHIAITBI BBITOJTHEHUS 3alIUTH OT 3aMBIKAHNH Ha 3€MJTIO B CETH C
60HblHI/IM TOKOM 3aMBIKaHUA HA 3€MJIIO. TOKOB])IC 3al[UThI HyHCBOﬁ
TIOCITETOBATENLHOCTH. TOKOBBIE HANIPABIICHHBIE 3aIUTHI HYJIEBOM
Mocjie10BaTeabHOCTH. /JIeK/

4.2

OO1mpe NPUHIUITEL BBIIOJIHEHUS 3alIATH OT 0JHO(A3HBIX 3aMbIKAHUH Ha 3EMJTIO
B CETH C MJILIM TOKOM 3aMBIKaHUs Ha 3emitto. [Ipocteiitnas 3amuTa ot O33.
Toxoseie 3anmTs! 0T O33. YcTpoiicTBa 3allUTHL, pearnpyronye Ha
rapMoHuueckue coctasisomue Toka 033. /Cp/

4.3

TokoBBI€ 3aIUTHI HyJIEBOIT MTOC/IEI0BAaTEIbHOCTH. TOKOBBIE HANIPaBICHHbBIE
3aIIUTHI HyJIeBOH nocienoBarensHocty /I1p/

4.4

Pa6ora ¢ nuteparypoii /Cp/

Pazpgen 5. 3ammTel JJMHNUI 2JIeKTpONepenadn

51

Juctannmonnas 3amuTa. Pene conporusnenus. JJuctanHnnonHas 3amura Ot
JIBOMHBIX 3aMbIKaHUH Ha 3emito. [IpuHIun neicTBUs NpoIoIbHOM
nuddepeHnnaIbHON TOKOBOH 3amuThl. Tok HebamaHca, 0COOCHHOCTH
BBITIOJTHEHUS TPOIOIbHON TuddepeHnnanbHoi 3amuTsl JUHUN.  /JIex/

5.2

OueHka npooneHO# nuddepennranpaoi 3amutsl. /IIp/

53

Ionepeunas qudpepeHranbHas TOKOBas 3allUTA: ITyCKOBBIE OPTaHEI, CXEMBI U
obsacts npuMmeHeHus. Kanaisl cBsa3u B auddepennuansuoit samure. 13J1 u
JAD3 /Cp/

54

Pabora ¢ murepatypoii /Cp/

Pa3nea 6. 3amuTthl TpancgopmMaTopoB

6.1

3aiura OT BHEUIHUX KOPOTKHX 3aMbIKaHUH U 3aIluTa OT neperpy3ok. Tokosas
orceuka. /Jlex/




6.2

JuddepenuunanpHas 3amura 1 0cOOEHHOCTH €€ IPUMEHEHHs Ha

Tpanchopmaropax. ['azoBas 3amura. OcOOEHHOCTH 3aIUTHI TPAHCHOPMATOPOB

6e3 BhIKJIIOYATENIEH Ha CTOPOHE BbICLIEro HanpsbkeHus /Cp/

6.3

Pacuer mapameTpoB 3amuthl TpaHcopmaTopos /T1p/

6.4

Pabora ¢ nureparypoii /Cp/

Pa3znen 7. 3amuThl MHBIX 3JIEMEHTOB 3JIEKTponepeaaiu

7.1

3aluTa TeHepaTOpOB OT IMIOBPEXKIAECHUHN B POTOPE U MOBPEXKIEHHUIM B CTATOPE.
3aiura IUH: JOTHYECKas 3alluTa MKH, 1uddepeHnranbHas 3aluTa IInH.
3aIuTh ABHraTeel. 3amTa aCHHXPOHHBIX 3JIEKTPOIBUraTENEH: 3aIlUTa OT
MEXIy(PasHbIX KOPOTKUX 3aMBIKAHMH, 3aLIUTa OT OAHO(DA3HBIX 3aMBIKAHHUH.
/JIex/

7.2

3amuTa OT Meperpys3ok, 3aluTa OT MUHIMAJIEHOTO HAMPSHKEHHMS. 3aluTa
CHHXPOHHBIX 3JICKTPO/IBUTraTelIeH, 3aIiTa OT aCHHXPOHHOTO PEKUMA.
OCOOEHHOCTH 3aIIUTHI MOIIHBIX BEIIPSIMUTEIIBHEIX YCTaHOBOK. OCOOCHHOCTH
3aIMTHI TPAHCHOPMATOPOB AYTOBBIX IEKTPOIEUHBIX YCTAHOBOK. 3allUTa
KOHJIGHCATOPHBIX YCTaHOBOK /Cp/

7.3

PacyeT 3amuThI 2IEMEHTOB dJeKkTponepenayn /IIp/

7.4

Pa6ora ¢ nuteparypoii /Cp/

Paznen 8. OcHoBHBIE BBl ABTOMATHKH

8.1

YerpolcTBO pe3epBrpoBanus Mpu oTKase Beikmouyatens (YPOB). AIIB:
TpeOoBaHUsI K yCTpOCTBaM, KilaccuuKalus ycTpoicTs. BiusHue Ha paboTy
ATIB nuHuU# ¢ OTHOCTOPOHHUM IMUTAHUEM JABUTATEIILHON HAIPY3KH.

Ocobennoctu BeimonHeHust AIIB Ha JIDII ¢ nByxcroponanm mutanneMm. ABP:

TpeboBaHus K yCTpoiicTBaM, kiaccudukanus ycrpoicts. /Jlex/

8.2

Cxembl ABP Ha 1TOCTOSIHHOM U IIEpEMEHHOM OIepaTUBHOM Toke. CoBMecTHas
pabota ABP c peneiiHo# 3auToil U IPYrMMHU BUJAMHA aBTOMATHKH.
CenexkruBHocth ABP. ITyck ABP npu 0oTCyTCTBHM CHHXPOHHOW Harpy3KH.
Pacuer ycraBok yctpoiicte ABP. Ilyck ABP Ha moacTannusx, maTaronmx
CHUHXPOHHYIO Harpysky. /Cp/

8.3

Bri6op cocraa 3ammut noactaniuu /I1p/

8.4

Pa6ora ¢ nuteparypoii /Cp/

Pa3nen 9. [IpomexyTouHas aTTecTanust

9.1

Ox3amen /KD/

5. OHEHOYHBIE MATEPHUAJIBI

OueHouHbIE MaTepuaIbl Ul POBEICHUS IPOMEXKYTOUHOI aTTecTalluy 00y4aloIUXCs IPUBECHBI B IPUIIOKEHUH K pabodeit
IPOTrpaMMe TUCHUILINHBL.
@DopMbI U BUBI TEKYILETO KOHTPOJIS O JUCLHUIUIMHE (MOJYJIIO), BUABI 3alaHUM, KPUTEPUU UX OLICHUBAHUS, paclpeeieHue 0anioB
0 BUJIAM TEKYIIETo KOHTPOJIS pa3pabaThIBAfOTCA IIPENofaBaTeIeM TUCIUIUINHEL C YIeTOM €€ CHEIU(HKN U JOBOAATCS O CBEICHHS
00y4aroIuXcs Ha IEPBOM yueOHOM 3aHSATHH.
Tekyluii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBIIAETCS IPENOAaBaTeIeM JUCHUIUIUHBI (MOLYJIs), KaK IPABMIIO, C UCIIOIb30BaHUEM
OUNOC unu myTeM NPOBEPKHU MUCEMEHHBIX paboT, MPeayCMOTPEHHBIX PA00UYMMHU IPOrpaMMaMH JUCLUILUINH B paMKaX KOHTaKTHOH
paboThl U caMOCTOATENbHON paboThl 0Oyuaromuxcs. st GUKCUpoBaHUs pe3yIbTaToOB TEKYILEr0 KOHTPOI MOXKET UCIIOIb30BAThHCS

OHNOC.

6. YHEBHO-METOINMYECKOE 1 TH®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIMHBI (MO JIsT)

6.1. Pexomenayemas auteparypa

6.1.1. OcHoBHas TUTEpaTypa

ABTOpHI, 3arnaBue Wznarensc 18O, On. anpec
COCTABHMTEIIH rox
JI1.1 |Xpymes, 0. B.  |9nekrposneprernyeckne cucteMsl u cetd. |MockBa, https://urait.ru/bcode/537222
DNeKTpOMEeXaHN4eCKUe ePeEX0IHbIE IOpaiit, 2024

HpOLECCH : yueOHOe TTocodue IS By30B

6.1.2. JlonoTHUTeIBHAS JUTEPATYpPa



https://urait.ru/bcode/537222

ABTODHI, 3ariaBue Wznarensc TBO, On. agpec
COCTaBUTENHU rox
JI2.1 |Heyromnuxos W.II. |Peneiinas 3amuTa ycTpoicTB Exarepun0Oypr: |https://umczdt.ru/books/1306/263317/
3JIEKTPOIHEPTETUKU: KyPC JEKITHI YpI'VIIC,
2019. —91 ¢

6.2 I/Iﬂ(l)OpMalIHOHHble TEXHOJ0I'MH, HCITOJIb3YyEeMBbI€ ITPH OCYIIECTBJICHUHN 06pa3OBaTe.]'ll>HOF0 npouecca mo JuCumMIjanHe

(MonyJr0)

6.2.1 IlepeyeHb JULIEH3HOHHOI0 H CBOOOJHO PACIPOCTPAHSIEMOr0 NPOrpaMMHOIO0 o0ecneyeHust

6.2.1.1

Microsoft Office

6.2.1.2

Microsoft Visio

6.2.1.3

Kowmmnac

6.2.2 Ilepeyenb npogeccHOHATBHBIX 023 JAHHBIX U  MHG(OPMAIHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

IIpodeccunonansHble 0a3bl JAHHBIX:

6.2.2.2

DHepreTuueckoe 000pyI0BaHKE U CPEeACTBa aBTOMaru3aluu: hitp://www.nfenergo.ru/rus.html

6.2.2.3

basa nanupix CPEJJICTBA U CUCTEMbBI ABTOMATU3ALIAU: https://www.rtsoft.ru

6.2.2.4

Cranmapts! opranusanun [TAO «Poccetm»: https://www.rosseti.ru/suppliers/technical-policy/organization-standards/

6.2.2.5

I/IH(bOpMaLII/IOHHI)Ie CIIPAaBOYHBIC CUCTEMBI:

6.2.2.6

HNudopmanuonno cnpaBounas cuctema Koncymprant mitoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

7.1

Y4eOHast ay TUTOPHSL UIsl IPOBEACHHS yUEOHBIX 3aHATHH, IPETyCMOTPEHHBIX IPOrPaMMOI MariucTpaTyphl: JEKIUH -
ayautopust Ne 405

O6opynoBaHue:

CIellManu3upoBaHHast MeOesIb: CTOJIBI yUCHUYIECKHE, CTYIIbs YUCHUYIECKHe, T0CKa HacTeHHas (MeJIoBast), CTOJ
IpernoaaBaTes, CTyJ MpenojaBaTens.

TexHnueckue cpecTBa 00yueHUs: (IEPEHOCHOH 3KpaH, IepeHOCHON MPOEKTOp, HOYTOYK)

7.2

YyebHass aynuTopusi AN TPOBEACHUS YYEOHBIX 3aHATHH, MPEeIyCMOTPEHHBIX MPOrPaMMON MarucTpaTyphl:
MIPaKTUYCCKUX 3aHATHH - JlTaboparopus «Penelinas 3ammuTay (aymutopus Ne 502)

O6opynoBaHue:

CHCIHANM3UPOBaHHAsT MeOeNnb: CTONBI yYCHHYCCKHEe, CTYNbs yUYCHHUYSCKHE, NTOCKa HAacTeHHas (MeloBas), CTOJ
TperogaBaTes, CTyI MpernofaBaTess.

7.3

JlabopaTopHoe 06opynoBaHHUE:
Wzmepurensusie npubopsl (ocumwmnorpad C1-74, Bonstmerp D 378, npubop usmeputensusiii K 505),
HabOp peryaupyIoIe anmaparypsl.
JlaGopatopHbIe CTEHIBI:
- naboparopusiii crenn «Iuddepeniupopannas 3amura TpexoomMorouHoro tpanchopmaropa A3T-11» (1 mir.)
- naboparopHsiii creHa «PeneliHas 3ammra ¢ pasHbIMA BUaamu 3amum (1 wr.)
- maboparopusri crenn « aTemnexryanpabiii Tepmunaan [[3A-21,5 ®CK ¢ BakyymHbIM BeIKITTOUaTeem» (1 mT.)
- OJIOK perneitHO# 3auuThl (huaepa KOHTAKTHOW CETH MepeMeHHOro Toka (1 mr.)



https://umczdt.ru/books/1306/263317/
http://www.nfenergo.ru/rus.html
https://www.rtsoft.ru/
https://www.rosseti.ru/suppliers/technical-policy/organization-standards/
http://www.consultant.ru/

