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®opma o0yuenusi: OuHas
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Jexknun
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IK3aMeH

2 cemectp - 0,5 yaca;
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBoenuss gucuumiannbl: GopMupoBaHue y o0ydyarolmuxcs HaBBIKOB BbIOOpa YCTPOWCTB
P3A wu pacuera ycraBok P3A s BBICOKOBOJBTHOIO 3JIEKTPOOOOpPYIOBaHUS B CHCTEMAax
INEKTPOCHAOKEHUSI.
3agaum QU CHUIITTHHBI
- 3y4yeHue pacueTHBIX PeKUMOB, IPUHIUIIOB Pean3allii U OCBOCHHE METOIUK BbIOOpa yCTaBOK
CTYIIEHYAThIX 3allUT JIMHUHN AJIEKTpoIepeaay. ;
- 3y4yenue pacueTHBIX PEKUMOB, IPUHIMIIOB PeaM3allii U OCBOEHHE METOIUK BBIOOpA YCTAaBOK
Qg depeHIraIbHbIX 3aIIHT. ;
- MI3ydeHne NpUHIKIIOB pean3allii 1 OCBOCHUE METOIUK BbIOOpa ycTtaBok P3A PY 6-35 kB u
npucoeauHeHui 6-35 kB.;
- MI3ydeHne NpUHIUIIOB peaIn3allii 1 OCBOCHUE METOJIMK BBIOOPA YCTAaBOK 3amuThl MH PY 110-
220 xkB.;
- 3y4yenue pacueTHBIX PEKUMOB, IPUHIUIIOB PeaM3allii U OCBOEHHE METOAUK BHIOOpA YCTAaBOK
YCTPOMCTB aBTOMATHUKHU..

dopmupyembie y 00yJaronerocsi KOMNeTeHIUH U 3aIJIaHUPOBAHHBIC Pe3yJabTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI[ U HAMMEHOBaHUC KOI[ U HAMUMECHOBAaHUC 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘leHI/l'il
KOMIICTCHII U HHAUKATOPA TOCTUKCHUS
KOMIIETCHLIUU

[IK-1 Cnocoben U -3nk-1 Beioupaer 3HaTh:
y4acTBOBATh B YIIPABICHUU | AJIEKTPOOOOPYIOBAHUE JIJIS - PacueTHbIC peXXUMEI M METOJUKY BRIOOpA
IPOEKTaMHU CHCTEM IIPOCKTOB CUCTEM rapaMeTpoB cpadaThIBaHUS
3JICKTPOCHAOKEHUS ANEKTPOCHAOKEHUS 00BEKTA nudpepeHnanTbHON 3aIUThI
00BECKTOB Tpanchopmaropa;

- PacueTHble pexXUMBI 1 METOIUKY BHIOODA
napaMeTpoB cpadaThIBAaHUS CTYIEHYATBIX
3alUT JIMHUH 3JIeKTporiepenad (0T
mexaydasnbiz K3, ot oqnodaszueix K3 Ha
3emutto, J13).;

- PacueTHble pexXUMbI 1 METOIMKY BBIOODPA
napameTpoB cpabaTheiBaHus yCTpoiicTB P3
anektpoasurareneit 10 kB.;

- PacueTHbIe pexXHMBI 1 METOIUKY BHIOODPA
napamMeTpoB cpabaTbIBaHUs yCTpoicTB P3
tpancopmaropos 10/0,4 kB.;

- O6beM u BUbI yeTpoiicTB P3A, a Takke
METOJIMKY BbIOOpa IapaMeTpoB
cpabatbIBaHMA peneiHoil 3aumTsl PY 6-35
kB, npucoenunenuit 6-35 kB u
aBTOMAaTHKH B CUCTEMax
AIEKTPOCHAOKEHUS.

- O6beM u BUIBI yeTpoiicTB P3A, a Takke
METOJIMKY BbIOOpa MapaMeTpoB
cpabateiBanms 3amuThl muH PY 110-220
KB..

YMETB:
- BeinmonHATE pacyer nmapaMeTpoB

cpabaTbiBanus quddepeHIranbHOMN
3alMThI TpaHchopMmaTopa.;




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

- BoinmonuATh pacueT napameTpoB
cpabaThIBaHMSI CTYIICHYATHIX 3AIUT JTHHHHA
anekTpornepenad (ot mexaydasnsi3z K3, ot
onnodasueix K3 Ha 3emiio, [13).;

- BoinmonHATh pacueT napameTpoB
cpabartbiBanus ycTpoiicts P3
anektpoasurareneit 10 kB.;

- BBIIOIHATE pacyer nmapameTpoB
cpabarpiBaHus yCTpOUCTB P3
tpancpopmaropos 10/0,4 kB.;

- BoinmonuATh pacueT napameTpoB
cpabaTeiBaHMsI peJIeHOM 3amuThl PY 6-35
kB, npucoenunenuit 6-35 kB u
ABTOMATHKH B CHCTEMaX
AIIEKTPOCHAOKECHHS.

- BeIoHATE pacuer mapameTpoB
cpabarbiBanms 3anuThl muH PY 110-220
KB..

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JluciiuiiHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHAIBHOW 00pa3oBaTeNbHOM IpOrpaMMe
OnTumuszanus CTPYKTyp, MapaMeTpoB M PEXKHUMOB CHCTEM JJIEKTPOCHAOXKEHHS U MOBBILICHHUE
sddexkruBHOCTH WX QyHKIEOoHUpoBaHus (mamee — OIIOII), wanpaBnenuss mnoaroroBku 13.04.02
DNEKTPOIHEPTETHKA U DJEKTPOTEXHHUKA, YPOBEHb 00pa30BaHMUs: BICIIIEe 00pa30BaHUE - MAaTUCTPaTypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTb OCHOBBI TEOPUU JIEKTPUUECKHUX LETEH.

- 3HaTh [IpuHIMIT AEICTBUS, yCTPOMCTBO U XapAKTEPUCTUKH DIIEKTPUUECKUX MAIUH.

- 3HaTb OCHOBBI U IPUHLIUIIBI IOCTPOEHMSI PEIEWHOM 3aIIUTHI 2JIEKTPOIHEPTETUUECKUX CUCTEM.

- ymeTbh COCTaBIATh CXEMbI 3aMEILIEHUS JIEKTPUUECKUX LIeNell U MPOU3BOIUTH PacyeT TOKOB
KOPOTKOT'O 3aMBIKaHKS B JIEKTPUUYECKUX CETHAX.

- yMeTb UHUTaTh 3JIEKTPUYECKHUE CXEMBI.

- YMETb AHAJIU3UPOBATh PE3YJIBTAThl pacueTa PEXKUMOB IIEKTPUUECKUX CETEN.

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUU JAUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAINH 8g|© Jlex | JIab | Ilp ITA CeMECTDE aTTecTaluu
A KITP 'K HKKIT | TK P /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CryneHy4aTsle 3aIHUThI 38 2 8 12 2 - - - - - 16 - Iloozomogka k 1abopamopnoit pabome:
JIMHUI H3y4yeHne ocHOBHBIX TPeOOBaHUI M MIPUHIIUTIOB
11 OO61u1ie cBeieHUs 0 6 2 - - - - - - - 4 - peanu3aiyy ¥ pacueTa TpeXCTyIeHIaTon
penetinoii 3amure (P3) TOKOBO# 3alUTHI OT Mexyda3ubix K3.
U aBTOMaTU3alu1 [ToaroroBka npenBapUTENBEHOIO OTYETa TS
IEKTPOIHEPreTHUECKO BBITIOJTHEHHS J1A00paTOPHOI paboTHI.
it cuctemsl (32C) Ilodzomogxa k 1adopamopnoit pabome:
Tepmunb! 1 N3y4yenne ocHOBHBIX TpeOOBaHMI 1 MIPUHINIIOB
OTIpeJeTICHUS peanm3aIyy 1 pacuyeTa TPeXCTyIeHIaTon
1.2 ToKOBBIC 3aLTUTHI OT 10 2 4 - - - - - - 4 - TOKOBOH 3alUTHI OT MeXayda3Hbix K3.
mexkaydasnbix K3 [ToaroroBka npeBapUTENEHOTO OTYETA JUTS
1.3 ToKOBBIE 3aITUTHI 12 2 4 2 - - - - - 4 - BEITIOJTHEHHS JTa00PaTOPHOH PaOOTHL
HYJIEBOI Camocmoamenvroe usyuenue
TIOCJIC/I0BATEIILHOCTH meopemuyuecko20 mamepuana: Vzyuenue
1.4 JIMCTaHIIMOHHbIE 10 2 4 - - - - - - 4 - OCHOBHBIX TpeOOBaHUH K peeiiHON 3aIuTe
3aIIUTHI obopynoBanus 99C.

110020mogKa K NpaKmuuecKum 3aHAMuaM:
Uzyuenue matepuana no teme "ToKoBbIE
3allUThl HYJIEBOHM MOCEI0BATEIbHOCTH .
IToaroroBka K BBIMOJHEHHUIO 3aJaHUH Ha
MPAaKTUYECKUX 3aHATUSAX. PacueT TokoBoH
3alUThl HYJEBOU MOCIEA0BATENILHOCTH B CETH C
3a3eMJIeHHON HelTpanblo. M3yuenue
MIPUHIUIIOB PeaIN3aIlii U pacyeT 3aIlUTHl OT
033 B ceTsaxX ¢ M30JIMPOBAHHON HEUTPAJIBIO.
Iodzomoeka Kk npakmuyecKum 3aHAMUAM:
Nzydenne matepuana nmo Teme "CryrneHuaThie
3anmThl 0T Mexxayda3zaeix K3". [ToaroroBka K

5




BBITIOJTHEHHIO 33/IaHUI Ha MPAKTHYECKUX
3aHATUsAX. COOTHOILICHHUS!, BEKTOPHBIE
JMarpaMMBbl TOKOB U HanpspbkeHui mpu K3 B
JIMHUH U 32 TPaHC(HOPMATOPAMH CO CXEMaMH
coemmaeHuit Y/A-11 u A/Y-11 Pacuer ycraBok
1 TIpoBepKa gyBcTBUTENEHOCTH MT3 B cetu ¢
OJHOCTOPOHHHM NUTaHUEM. Br1Oop cxem 3ammr
Pacuer 3-x cTyneH4aToi TOKOBOH 3aIIUThI OT
MHoro(a3Hex K3 B cetn ¢ 01HOCTOPOHHIM
nutanueM. PazpaboTka pa3HECEHHBIX CXeM
3alIHTHI. PacueT TOkOBBIX HaIlpaBJICHHBIX
3amuT oT MHOro(asubix K3 B panuanbHoii cetn
C IBYCTOPOHHHM IMUTAHUEM.
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:
[1], m.1.2; m.1.6; m.5.3; .5.5; 0.5.6; 11.5.9; 1.6.1;
1n.6.2

JuddepernnansHere
TOKOBBIC 3aIIUTHI

18

2.1

JuddepernnansHere
TOKOBBIE 3aIUTHI

18

Ilodzomogexa k 1adopamopnoit pabome:
N3y4yenne ocHOBHBIX TpeOOBaHMMH, TPHHIIUIIOB
peanu3alyy 1 pacueTa yCTaBOK NMPOIOIbHON
nmudpepeHIHaIbHON 3aIIUTH TpaHChopMaTopa.
[ToaroroBka npenBapUTENLHOIO OTUETa JUIs
BBITIOJTHEHUSI TA00OPATOPHOH pabOTHI.
110020mogKa K NpaKmuuecKum 3auAMuam:
ITpopaboTka JIEKIIHOHHOTO MaTepHaia Iis
MOJIOTOBKHU K IMPAKTUUECKOMY 3aHSTHIO.
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VIzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia 1o TeMe
"IuddepeHnnansHbIe TOKOBBIC 3aIIUTH .
[TpoonbHBIE TOKOBBIE 3aIHUTHI;
muddepennmansHas da3Has 3ammra.
PacuetHsble ycinoBust 11 BEIOOpa ycTaBoOK
3aIIHT.

H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[1], m.8.2; m.8.3; n.8.6; m.8.7;

P3APY 6-35kBu
npucoeuHeHni 6-35

28

16

Iodzomoeka Kk npakmuyecKum 3aHAMUAM:
V3ydenne 0CHOBHBIX TPeOOBAaHUH W IPHHIIUIIOB

6




kB

3.1

P3A mmu PY 6-35 kB

12

3.2

P3A
3MEKTPOBUraTENCH 6-
10 kB

3.3

P3A TpancdopmaTopos
10/0,4 xB

peanu3anyu peaeiHoN 3auUThl
tpancdopmaropos 10/0,4 kB.

Ilo020mogKa K npaKmu4ecKum 3aHAMUAM:
Wzydenne 0CHOBHBIX TPeOOBAaHUH W IPUHIIUIIOB
peanmuzanmu peneiinoi 3amutser O/ 10 kB.
I10020mogKa K npaKmu4ecKum 3aHAMUAM:
Wzydenne 0CHOBHBIX TPeOOBAaHHUH W IPHUHIIUIIOB
peanu3anuy peseiHON 3alUThl MUTAIOIINX
aneMmeHToB noacTannuii (BB, CB, muratomue
TpaHchopmMaTopsl).

Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIONTHUTEIBHOTO MaTepuala B JIUTeparype 1o
teMe "P3A mun PY 6-35 kB" N3yuenue
JIOTIONTHUTEIHHOTO MaTepraa B JINTepaType 1o
teMe "P3A snekrponsurateneit 10 kB"
W3ydyenne DOMOIHUTENIFHOTO MaTepHaa B
muteparype 1o teme "P3A tpancdopmaropos
10/0,4 xB"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], m.10.1; 1.10.2; 1.9.1; 1.9.2; 1.9.3

P3A mmH PY 110-220
kB

18

4.1

HuddepennnansHas
3amura muH PY 110-
220 xB

12

4.2

P3A ceKIMOHHBIX,
IUHOCOE IMHHUTEILHBIX
1 00XOIHBIX
BeIKITFOUaTeer 110-
220 xB

IIoozomoeKa K ayoumopHsim 3aHaAmusam:
[IpopaboTka JEKIIMOHHOTO MaTepualia B
nuteparype 1o teme "P3A ceximoHHoro,
IIMHOCOEIUHUTEILHOTO U 00XO0JIHOTO
BeIkirouarens 110-220 kB"

Tloozomosxka K ayoumopHvim 3auamusam:
[IpopaboTka JIEKIIMOHHOTO MaTepuaia B
muteparype 1o teme "P3A mmH PY 110-220
KBH

Camocmoamenbhoe uzyuenue
meopemuuecko20 mamepuana: zyueHue
JIOTIOJTHUTEIFHOTO MaTepuala B JINTEPATYpe 1O
teme "P3A mmu PY 110-220 xB" Uzyuenne
JIOTIOJTHUTEIFHOTO MaTepuala B JINTEPATYpe 1O
Teme "P3A cexnoHHorO,
IIMHOCOEIUHUTEILHOTO U 00XO0JIHOTO
BeIkirouarens 110-220 xkB"




H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:
[1], m11.1; m11.2; m.11.1; m.11.6; m.11.1;
m11.7

ABTOMaTHKA

42

12

16

Iloozomoeka Kk nabopamopmuoil pabome:

5.1

ABTOMaTHYECKOE
MOBTOPHOE BKJIIOYCHHUE

12

5.2

ABTOMAaTHYECKOE
BKJIFOUCHHUE pPe3epBa

12

5.3

ABTOMaTHuecKas
YacTOTHAs pasrpys3ka

18

Wzydenne 0CHOBHBIX TPeOOBAaHUH W PHUHIIUIIOB
peanuzauuu U pacyeta yctaBok AYP.
IToaroroBka mMpeIBapUTENEHOTO OTYETA TS
BEITIOJTHEHHS JTa00PaTOPHON PaOOTHL
Ilodzomoeka K 1adopamopnoit pabome:
W3y4yeHne ocHOBHBIX TPeOOBaHHIA M MPUHIIUTIOB
peanmuzanuu U pacueta yctaBok AUBP.
IToxroToBka npeaBapUTEIHLHOIO OTYETA IS
BBIMOJIHEHHS JTa00OPaTOPHOU PaOOTHL.
Iloozomogka k 1abopamopmnoit pabome:
W3y4yeHne ocHOBHBIX TPeOOBaHUI M MIPUHIIUTIOB
peanuzauuu u pacueta yctaBok AlIB.
IToaroroBka mpeBapUTENEHOTO OTYETA TS
BBITIOJTHEHHS JTA00PaTOPHOI paboTHI.
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTEIHHOTO MaTepraa B INTepaType 1o
TeMe " ABTOMaTH4eCKOE MMOBTOPHOE
BKITt0YeHHe" V3yueHne JONOTHUTEIBHOTO
MaTepHaia B JUTEepaType 1o TeMe

" ABTOMaTHUYECKOE BKIIOUEHHE pe3epBa’
W3yueHne JONMOIHUTENBHOTO MaTepHaa B
JuTeparype 1o teme "ABToMaTHYeCcKast
4acTOTHas pasrpyska’

H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[2], m.10.2; 1.10.3
[3], m.10.2; m.10.3
[4], m.8.1; m.8.3; m1.9.2; m.9.3; 1.9.5; 11.9.6;
m12.1;m.12.2; n.12.3; m.12.4;

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

180.0

32

32

16

0.5

64

335

Hroro 3a cemectp

180.0

32

32

16

0.5

97.5




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmynenuamule 3auumbl AUHUL

1.1. O6mue cBenenus o peneitHoi 3amure (P3) u aBTOMaTH3aI1IUN AIEKTPOIHEPTETHUECKOM
cuctemsl (99C) TepMHUHBI U OIIPEIEIECHUS

Crpykrypa u coctaB DOC. Pexumbl padorel DOC, yuuThIBacMble NMPHU BbIMOJHEHHH P3A.
Hasnauenue u Qynxium penerinoii 3amuthl. TpeboBanus k yctpoiictBam P3A. OcHOBHBIC BHIBI
noBpexaeHniit B 99C. BekTopHble nuarpaMMmbl U pacyeT TOKOB IpH pazinyHbiX Buaax K3 Ha
JUHHSX U 32 TpaHCc(hopMaTopamu..

1.2. TokoBsIe 3amuTH OT MEKIyazHbIx K3

Tpanchopmaropbl TOKa W HAMpsDKGHUS I peNeiHON 3amuThl. Ha3zHadeHwe, OCHOBHBIC
XapaKTePUCTUKH, TOrpeurHocTu. CXeMbl COeIMHEHUSI BTOPUYHBIX OOMOTOK TpaHCPOPMATOPOB TOKa
u obmotok pene. Koapdunuent cxembl. CTpykrypa TOKOBBIX 3amuT oT K3. Bo3zaeiicTByromnue
BelnMuuHbl. M300pakeHuss U 0O0O3HAUYeHHs OHJIEMEHTOB M YycTpoucTB P3 Ha cxemax.
TpexcryneHuarsie TOKOBBIE 3aUTHl 0T MHOTO(a3HbIX K3. Hasznauenue cryneneit. MakcumanbsHast
TOKOBas 3auiuTa. BeiOop mapameTpoB cpabaTbiBaHUs, OLIEHKA YYBCTBUTEIBHOCTH. 3aBUCUMBIEC U
HE3aBUCHUMBIE OT TOKAa XapakTEPUCTHUKHU BbIACpKEeK BpeMenu. OO0macth npuMeHeHus. TokoBas
oTceuka 0e3 BbLIEPKEK BpeMeHU. BbiOOp Toka cpabaThiBaHHs CENEeKTUBHOM oTcedyku. OreHka
3amminaeMor 30Hbl. HecenmekTuBHas oTceuka. TokoBasi oTceuka C BBIAEPKKON BpemMeHH. Bridop
napaMeTpoB  cpabaTbiBaHUST U OIEHKAa  YyBCTBUTENbHOCTH.  CmocoObl  MOBBIMICHUS
YyBCTBUTEILHOCTH TOKOBOM 3amuThl. CXeMbI U 001Iasi OIeHKa TPEXCTYNEHYATOW TOKOBOM 3all[UTHI
or MHorodaszubix K3. TokoBas HampaBineHHas 3ammra oT MHorodasueix K3. Hasnauenwe.
OcobeHHocTH BBIOOpA MapaMeTpOB cpadaThIBaHUS HAIIPABIECHHBIX CTYNIECHEH 3aIUTHI..

1.3. TokoBBI€ 3aIUTHI HYJIEBO MOCIEI0BATEIBHOCTH

ToxoBasi HampaBlIeHHas 3allUTa HYyJEBOH mnocienoBartenbHocTH OT K3 Ha 3emito B ceT ¢
3a3eMJICHHON HeWTpaibio. Pexxumel paboTsl HelfTpanu ceteil 6-35 kB. 3ammra oT 3amblkaHuil Ha
3eMJII0 B ceTsix 6-35 kB..

1.4. JIucTaHIIMOHHBIC 3AITUTHI

[Tpunuun  fgelcTBUS  IUCTAHIMOHHOM  3ammThl. BpiOop mapamerpoB  cpabarbiBaHUs
TPEXCTYNEHYaTOM JAMCTAaHUMOHHOM 3amuTbl. OILIEHKa YyBCTBUTEIBHOCTH. XapaKTEPUCTHKU
cpabaThlBaHMsSI ~ U3MEPUTENBHBIX  OpraHoB  compotuBieHus. (Cxema  TpexcTylneH4YaTon
JUCTAaHIMOHHON 3amuThl. CpaBHeHME C TOKOBbIMM 3amuramu. OOmas oleHka U o0jacTb
IIPUMEHEHHUS.

2. ﬂuabd)epeHuuanbele NOKOoeBble 3auiunvl

2.1. JuddepennmanbHble TOKOBbIE 3aLTUTHI

Haznauenue. [lpuHuumn nedcTBusl NpoJoibHON TuddepeHIranbHON TOKOBOW 3amuThl. TOK
Hebamanca. BeiOop Toka cpabareiBanus nuddepeHnmansHoi 3ammTel. Juddepennmansao-hazaas
TOKOBas 3amura. [IpuHIMT 1eHCTBHS, BEIOOP MapaMeTpoB CpabaThIBAHUS U OL[CHKA 3aIUTHI..

3. P34 PV 6-35 kB u npucoeounenuii 6-35 kB

3.1. P3A mun PV 6-35 kB

P3A BBoaHOro BbIKIIOUaTens. 3amuTa muH PY 6-35 kB. Jlornueckas 3ammra muH. J{yrosas
3alUTa MKUH. ABTOMAaTHKa BBOJIA PE3E€PBHOTO MCTOYHMKA nuTaHus. Pacuer ycraBok P3A PY 6-35
kB..
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3.2. P3A snexrponsurareneii 6-10 kB

BeimonHenne  penedHOW  3alUTBI M aBTOMATUKM  dJekTpoiasurareneit  6-10  kB.
DJIEKTPOABUTATENHN C YACTOTHO PETYJIUPYEMBbIMU MpUBOJaMU. OCOOCHHOCTU BBITTOJTHEHUS 3aLIUTHI
OoT 0aHO(a3HBIX 3aMBIKAHWK Ha 3eMJIIO 3JIeKTpoaBurarenieid 6-10 kB nmis pa3iMuHBIX PEKUMOB
paboThI HEUTpAIH CETH COOCTBEHHBIX HYXKI. 3amuTa oT Mexaydasusix K3. 3amura oT neperpysku.
Pacuer ycraBok 3ammut 9/ 6-10 kB..

3.3. P3A tpancpopmaropor 10/0,4 kB
Brimonaenue peneiinoit 3amuthl TpancopmaropoB 10/0,4 kB. 3amura oT Mexaydasubix K3.
3ammra oT oAHO(A3HBIX 3aMblkaHWi Ha 3emimo. YPOB. 3ammura oT meperpysku. 3amura OT

onno(dazubix K3 Ha 3emimto Ha cTtopone 0,4 kB. Pacuer ycraBok 3ammut Tpancdopmaropos 10/0,4
KB..

4. P34 wun PY 110-220 kB

4.1. Iuddepenmmanpuas 3amura muH PY 110-220 kB

OcobenHoctu peanu3anuu quddepeHnnanIbHON 3amuT, TpuMeHsseMon aisa muH PY 110-220
kB. Oco6ennoctu peaymzanuu JI31I mist paznmuaaeix cxem PY 110-220 xB. OnpobGoBanue mivH.
Ouysctenenue [[3111. Pacuer ycraBok 3ammr muH 110-220 B..

4.2. P3A CeKIMOHHEIX, ITHHOCOCAMHUTEILHBIX U 00X0JHEIX BhIKIIodaTeaek 110-220 kB

MakcumanbHass TokoBasg 3ammra CB um IICB 110-220 xB. Tokoas 3amura HyseBou
nocienoBarenbHocT CB u HICB 110-220 xB. Ocobennoctr BemonHenus 3amuTt OB 110-220 kB.
YPOB CB, HICB u OB 110-220 kB. Pacuer ycraBok 3auut CB, IIICB, OB 110-220 xB..

5. Aemomamuxa

5.1. ABTomMaTH4ecKkoe MOBTOPHOE BKIIFOUEHHE
Haznauenne wu mnpunmun paevictBus AIIB. TpebGosanus k AIIB. Buger AIIB. Cxema
onHokpatHoro AIIB. Pacuer ycraBok AIIB..

5.2. ABTOMaTHYeCKOE BKIIIOUEHHE pe3epBa
Haznauenne u npunnune aeiictsust ABP. TpeboBanusi k ABP. Bunst ABP. Cxema HesBHOTO
ABP nns nByxtpanchopmatopHoii noacranuuu. Pacuet yctaBok ABP..

5.3. ABTOMaTH4ECKas YaCTOTHAs pa3rpy3Ka

Hasnauenue u npunnune nericteus AYP. Tpebosanusa k AYP. Ctpykrypa AYP. Cratuueckue
XapakTEepUCTUKN HArpy3ku U reHeparopa. IlunooOpasznas nuarpamma. JlomoJgHHUTENbHAs
aBTOMaTHhyeckas pasrpyska. Pacuer ycraBok AYP..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. TokoBBIE 3aIUTHI HYJIEBOW MOCIEA0BATEIBHOCTH;
. AuddepennnanbHbie TOKOBBIE 3aUTHI,
. P3A snexrponsurareneit 6-10 xB;
. P3A tpancgopmaropos 10/0,4 kB;
. Muddepennmanpuas 3ammuta muH PY 110-220 kB;
. ABTOMaTHUYECKO€ TOBTOPHOE BKIIIOUCHUE;
. ABTOMaTH4Y€CKOE BKJIIOUEHUE PE3EPBa;
. ABTOMaTHUeCKas YaCTOTHasl pa3rpy3ka.

01N DN AW
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3.4. TeMbl 1a00paTOPHBIX padoT

. ToxoBas 3ammTa ot Mexaydasubix K3 mms nuami;

. TokoBas 3aniuTa HyJIEBOM MOCIEA0BATEIbHOCTH JIMHUM;
. JlucraHIMOHHAs 3alllUTa JTUHHIL;

. Juddepennnansabie TOKOBAs 3aIuTa TpaHchopMaTopa;
. Muddepennmanpras 3ammuTa muH PY 110-220 kB;

. ABTOMaTHYECKOE MTOBTOPHOE BKIIOYCHHCE;

. ABTOMaTHUYECKOE BKJIIOUCHHE PE3ePBa;

. ABTOMaTHuecKas 4aCTOTHas pa3rpy3ka.

01N DN B W —

3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

=

OO6cyxxaenre MaTepralioB 1o Borpocam pasnena "CTyrneHdarbie 3auuThl THHANR"

OO6cyxeHnre mMaTepuaioB o BorpocaM pazzaena "luddepeHnmanbubie TOKOBbIE 3aUTHI"

3. OO6cyxaenue MarepuasioB 1o Bompocam pasaena "P3A PY 6-35 kB u npucoenuHeHuit 6-
35 xB"

4. OOcyxaeHue MatepuasoB 1o Borpocam pazjaena "P3A mmn PY 110-220 kB"

5. OOcyxaeHue MaTepualioB Mo BoIpocaM pasnena "ABromaruka'

no

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTVCIUIUTUHEI (B

O1neHo4HOE CPEICTBO
(TN 1 HAUMEHOBAaHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUILINHE Komst
COOTBETCTBUHU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB 1.3.1)
1]2]3[4]5
3HaTh:
O06bem u BubI yeTpoiicTB P3A, a Takke METOIMKY BBIOOpA KonTposnbnas
napameTpoB cpabarbiBanus 3amuTel muH PY 110-220 xB. L3 . pabota/[luddepeHnmanbaa 3ammra muH
ot KonTponbnas paborta/Peneiinas 3amura
Tparcopmaropa
O6beM u Buabl ycTpoiicTB P3A, a Takke MeToAMKY BEIOOpa KonTpomnbnas pabota/ABroMmaTHuecKui
rapaMeTpoB cpabaThIBaHUs peseitHol 3amuTel PY 6-35 kB, V-3 + + 4 | BBOI peseppa
npucoeuHeHui 6-35 kB 1 aBTOMaTHUKHU B cUCTEMax i
AIEKTPOCHAOKECHHUSI.
PacuetHble pexxrMBbl 1 METOAMKY BHIOOpA IMapaMeTpOB V-3 + KonTponbnas paborta/Peneiinas 3ammura
cpabartbiBanus ycrpoicts P3 tpanchopmartopon 10/0,4 xkB. ’ TpaHchopmaropa
PacueTHble pexxrMBI 1 METOAMKY BHIOOpA MapaMeTpOB V-3 + KonTponbHas pabota/Peneiinas 3ammura
cpabarbiBanus yctporictB P3 snexkrponsurareneit 10 kB. ] anextponsurarens 10 kB
PacuetHble pexxrMbl 1 METOAMKY BHIOOpA IMapamMeTpoB KonTponbnas padora/Pacuer TokoBoi
cpabaThIBaHUS CTYMEHYATHIX 3aIIUT JIUHUN dJIeKTponepenad (ot N J-3nk-1 + 3alUTH] HYJIEBOH MOCIIEI0BATEIILHOCTH
mexaydassbiz K3, ot onnodaszueix K3 Ha 3emito, J13).
PacueTHble pexXHMBI 1 METOAMKY BHIOOpA MapaMeTpOB KonTponbnas pabora/Pacyer
cpabartbiBanus nuddepeHInanbHOM 3alUThl TpaHCPopMaTopa NJ1-3nk-1 + nudepeHIaIbHON 3aUThI
TpaHchopmaropa
Ymersb:
BrImonHATE pacyer nmapamMeTpoB cpabaThIBaHUs 3alIUTHI IIUH PY -3 + KonTponpHas
110-220 xB. A-Sme pabora/luddepennnanbHa 3amuTa MUH
BrInonHATE pacyeT nmapamMeTpoB cpabaThIBaHUs PENCHHON 3alUThI KonTpomnpHas pabota/ABroMaTuuecKuit
PV 6-35 kB, npucoeaunenuit 6-35 kB 1 aBTOMaTuKM B cucTeMax NJ1-3nk-1 + + | BBOJ pe3epBa
ANEKTPOCHAOKEHHUSI.
BrinonHsATe pacyer napameTpoB cpabatbiBaHus ycTpoicT P3 N/1-3nk-1 + KonTponbHas pabora/Peneiinas 3ammura
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tpanchopmaTtopon 10/0,4 xkB.

TpaHcopmaropa

BrimonHATe pacuer mapameTpoB cpadbaTbiBaHus ycTpoiicT P3

KonTtponsnas pabora/Peneiinas 3amura

anektpoasurareneit 10 kB. S anektpoasuraress 10 kB

BEITIONTHATE pacyeT nmapamMeTpoB cpadbaThIBaHUs CTYIIEHYATHIX KonTpomnbHas paborta/Pacuer TokoBoi
3aIUAT JUHUHN dekTporepenad (ot mexaydaszusiz K3, ot N 1-3nk-1 3alUThl HYJIEBOM MOCIIEI0BATEILHOCTH
onnodaszueix K3 Ha 3emitto, /13).

BrinonHsATe pacyer napameTpoB cpabaTbiBaHUs KounTponbnas pabora/Pacuer
nuddepeHIranbHOM 3anUThl TpancHopMaTopa. NJ1-3nk-1 nuddepeHIaTIbHON 3aUThI

TpaHcopmaropa
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHUS PE3YJIbTATOB OBYUEHUS 1O JUCIUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. ABromaruueckuii BBoA pesepsa (KoHTponbpHas pabora)
2. Muddepennmanpra 3ammura muH (KonTponsHas pabora)
3. Pacuer nuddepennuanbHoi 3amuThl Tpancpopmaropa (KonrponsHas padora)
4. PacyeT TOKOBOM 3aIlUTHI HYJEBOH mocienoBaTeabHOCTH (KoHTponpHas padoTa)
5. Peneiinas 3amuta Tpancdopmatopa (KontponapHas padora)
6. Peneiinas 3ammura snexrpoasurarens 10 kB (KontponbHas padora)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS 1O JUCHUIINHE

Ixzamen (Cemecmp Ne2)
OueHka ompeaensercs B cooTBeTcTBUU ¢ [lonokeHneM o OanbHO-pEHTHHTOBON CHCTEME IS
crynentoB HUY «MDOW» Ha ocHOBaHUHU CEMECTPOBOM U aTTECTAIIMOHHON COCTaBIISIOIINX

B nunnoM BeICTaBIsETCS OICHKA 3a 2 CEMCCTD.

Ipumeuanue: OLieHOYHBIC MAaTEPUAIIBI TTO TUCIUIUIMHE MPUBEICHBI B (DOH/IE OLIEHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. ®enoceeB, A. M. Penelinas 3ammTa 3JeKTPOIHEPTETHYECKUX CUCTeM: Peneitnas 3amura cerei :
YyebHOe mocobue /Ui By30B [0 CHENMAIBHOCTH ""ABTOMATH3alMs IPOU3BOJICTBA U PACHIPEICTICHHS
anekrposneprun” / A. M. @enocees, M. A. denocees . — 2-¢ u3.,nepepad. u gom . — M. :
Oneproaromuszaat, 1984 . — 520 c.;

2. IpsikoB, A. @. MukponponeccopHasi aBTOMaTHKa U pejieiiHast 3aluTa 3JeKTPOIHEPreTHIECKUX
cucTeM : yueOHoe mocobue [yl By30B 1o HanpasieHuto 140200 "Dnexrposnepreruka” / A. .
Hpsixo, H. U. OBuapenko . — 2-e u3z., crep . — M. : Uzmarensckuit mom MOU, 2010 . — 336 c. -
ISBN 978-5-383-00467-8 .;

3. IbsixoB A. @., Ouapenko H. U.- "MuxkponporeccopHas aBTOMaTUKa U pesieiiHas 3ammra
ANIeKTpodHEepreTnyeckux cuctem", (2-e), UsnarenscrBo: "MU3narensckuit sjom MOU", Mocksa, 2010
-(336¢.)

http://e.lanbook.com/books/element.php?pll_id=72351;

4. OBuapenko, H. 1. ABTOMaTnKa 3JIeKTpUYECKUX CTAHLIUN U AIEKTPOIHEPTETHUECKUX CUCTEM :
VY4eOHHK 1151 BY30B 2JIEKTpodHepreTudeckux crenuansHocteil / H. Y. OBuapenko ; Pen. A. .
HesixoB . — M. : DHAC, 2001 . — 504 c. - ISBN 5-931960-20-1 ..

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:

1. Office / Poccuiickuii makeT 0(UCHBIX IPOTrpamm;
2. Windows / OniepanyionHasi cuctema cemeiicta Linux.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3bC "YHuBepcurerckas 6md1M0TEKA OHJIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
2. HaunoHasbHasi 3JIeKTPpOHHAs1 oudmoTexa - https://rusneb.ru/
3. DuekTponHas oudmoreka MOU (b MOM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUME JUCHUIIJIMHBI

Tun nomenieHust Homep aynuropun, OcHamenue
HAHMEHOBaHHe
Yueonsie aynuropuu aisa | JK-120, MamuHHBIH 3a71 cepBep, KOHAUIMOHEP
MPOBEAEHUS JEKIIUOHHBIX NBI]

3aHATUH U TEKYHIETO

KOHTPOJIS
Yueonsie aynuropuu aisa | JK-120, MamuHHBII 3a71 cepBep, KOHAUIMOHEP
MPOBEICHUS NBI]
MPAKTUYECKHUX 3aHATUH,
KP u KII
Y4eOHble ayIUTOPUH AJIs J1-116, YueOHas CTOJI, CTYJI, IKad, cTeH ] y4eOHbIi
MIPOBEACHUS naboparopus Kapeaps
71a00PATOPHBIX 3aHITHIA P3uAD
VYuebnsie aynutopun s | JK-120, MamuHHBIH 3ai cepBep, KOHIUIMOHEP
MPOBEICHUS MBI
IIPOMEKYTOUYHON
aTTecTaluu
[Tomemenus as H-2/19, Yaebnas CTOJI IPEI0/1aBaTENsl, CTOJI KOMIBIOTEPHBIH,
CaMOCTOSITETTbHOM naboparopust CTyJ, Kad, CTOJ MUCHbMEHHBIH, BelllaiKa
paboThI "BrruncauTenbHbIM JUTSL OJICXKIbI, KOMITBIOTEPHAS CETh C
eHTp" BBIX0JIOM B IHTE€pHET, KOMIIBIOTEP

IIEPCOHAIBHBIN, IPUHTEDP, TEIEBU30D

ITomentenus mis
KOHCYJIbTUPOBAHHUS

1-2/12(2), Kabuner
COTPYJIHUKOB Kad.
"33(:"

Kpecio pabodee, cTON it pabOThI €
JIOKYMEHTaMHU, CTYJI, Kag ass
JIOKYMEHTOB, BelIaiKa JJIs OAEkKAbl, TyMOa,
CTOJI JUIsl COBEIAHUM, IPUHTED,
KOH/IMIIUOHED, )KYPHAJIbl, KHUTH, y4eOHUKH,
1OCOOMS!, KaHIeJIPCKUN MPHUHAJJIEKHOCTU

ITomemmenus s
XpaHeHus: 000py10BaHUS
1 y4eOHOTr0 MHBEHTapsI

HTB-214, KnamoBas
"HTB"
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Penelinas 3allluTa U aBTOMaTu3anusa CuHCTCM 3JI€KTpOCH3.6)KCHI/I51

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6

Pacuer TokoBOI 3a1UTHI HYEBOI nocnenoarensHocTH (KonTponbHas padoTa)
Pacuer muddepennumansroii 3amute Tpanchopmaropa (Konrponbras padbota)
Penetinas 3ammura snexrpoasurarens 10 kB (KonTponsHas pabora)

Peneitnas 3ammura tpanchopmaropa (KorrponsHas pabora)

Huddepennmanbha 3ammra muH (KonTpoasHas padbora)

ABtomatuueckuii BBoj pe3epna (KonrponbHas padota)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimHbl KM: L 2 3 4 S 6
pasiena AT et Henens 3 | 5 | 8 [10 | 1315
KM:
1 CryneHyarsle 3alUThl TUHUN
O61ue cBenenus o peneitHoi 3auure (P3)
11 aBTOMATH3alMH JIEKTPOIHEPTeTHUECKOM +
cucreMbl (99C) TepMunsl u onpenencHus

1.2 TokoBsle 3amuThl 0T MeXy(ha3Hbix K3 +
13 ToKOBBIE 3aIUTHI HYJIEBOU +

' M10CJIEI0BATENbHOCTH
1.4 JIMCTaHIIMOHHbBIC 3aIIUThI +

2 JuddepennmanbHble TOKOBBIE 3aLIUThHI
2.1 JuddepeHnmanbHble TOKOBBIE 3aLIUThHI + +

3 P3A PY 6-35 kB u npucoennnenwuii 6-35 kB
3.1 P3A mun PY 6-35 kB +
3.2 P3A snexrponsurareneit 6-10 kB +
3.3 P3A Ttpanchopmaropor 10/0,4 kB +

4 P3A mmu PY 110-220 xB
41 Huddepenumansuas 3ammra mwuH PY 110-220 + +

kB
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P3A cexnmmoHHBIX, IIMHOCOSANHUTENBHBIX 1

+ +
4.2 00xoHbIX BeIKIIOUatenei 110-220 kB
5 ABTOMaTHKa
51 ABTOMAaTHYECKOE MMOBTOPHOE BKIIFOUCHHE +
5.2 ABTOMAaTHYECKOE BKIIFOUCHHUE Pe3epBa +
5.3 ABTOMAaTHYECKasi YaCTOTHAS pa3rpy3Ka +
Bec KM, %: | 15 15 15 15 20 20
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