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Heab ocBoeHus1 yueOHOM IMCUMILTHHBI

Ilens mpenogaBaHus TUCIMIUIMHBL: (OpMUpPOBaHUE 3HAHUHN B 00JIACTH PEICHHON 3alIUTHI U aBTO-
MaTH3aluu 3ekTposHeprernyeckux cucreM (P3uADC), npuobpereHne cTyJeHTaMU HAaBBIKOB pacuera u
npoektupoBanus ueneit P3nA9C, nzydenue meTogoB u TexHuueckux cpeacts P3uADC B cOOTBETCTBUU
C OCHOBHOI 00pa3zoBaTebHON MporpaMMont «neKTpocHabxkeHue» (Hampasienue noarorosku 13.03.02
DJEeKTPOIHEPreTHKAa M AIIEKTPOTEXHUKA), obecreunBaroniee OakajaaBpy BO3MOKHOCTb OCYIIECTBISATH
poecCHOHATILHYIO JESTENIbHOCTh COTJIACHO TpeOoBaHHAM MpodeccnoHanbHbIX craHgaptoB (16.147
«CrnenuanucT Mo MPOEKTUPOBAHUIO CHCTEM JJIEKTPOCHAOKEHHS] OOBEKTOB KAHMTAJIbLHOTO CTPOUTENb-
ctBay; 20.041 «PabOTHHK 1O ONEPATUBHO-TEXHOJIOTUYECKOMY YIIPABICHHUIO B SJIEKTPUUECKUX CETSIX»).

Mecto y4yeOHoi1 nucuumiiuHbl B crpykrype OOII BO

[lepedyeHb NUCHMILIMH, YCBOEHHE KOTOPHIX HEOOXOJUMO CTYyIEHTaM Juld u3ydeHus kypca «Pe-
JeiHas 3aluTa U aBTOMATU3alMsl AJIEKTPOIHEPTETUYECKUX CUCTEM»: «TeopeTndecKue OCHOBBI 3JIEKTPO-
TeXHUKW», «OCHOBBI 3J1eKTposHepreTukn» ( «llepenada m pacnpeseneHue NMEKTPUUECKON IHEPrum»),
«DJIEKTPOMArHUTHBIE IEPEXOHBIE MPOLIECCHI B JIEKTPOIHEPTETUUECKUX CUCTEMAX», «DJIEKTPOMEXAHU-
YEeCKHE IEepPEeXOJHbIe MPOLECChl B INEKTPOIHEPreTUUYECKHX CHCTEMax», «JJIEKTPUUYECKHUE MALIHHbBD,
«DJIEKTPUYECKHUE CTAHIIMU U MOACTAHLIUNY, «DIEKTPOIHEPIE€TUUECKUE CUCTEMBI U CETH.

3HaHus, NOJY4YEHHBIE 110 OCBOCHUIO JTUCLMIUIMHBI, HEOOXOIUMBI IIPU OCYLIECTBICHUH MpodeccH-
OHAJIBHOM JEATENbHOCTH OaKajaBpa, BBIMOJIHEHUH BBITYCKHON KBAIM()HUKAIIMOHHON pabOThl U M3y4eHUHU
OCHOBHBIX JUCLUIUIMH 1O NPO(UITIO MOATOTOBKH.

s ocBoeHust IUCUUIUIMHBL «PeneliHas 3aliuTa U aBTOMaTH3alUs dJIEKTPOIHEPIeTUYECKUX CHU-
CTeM» HEOOXOAMMBI 3HaHMS, YMEHUS M BJIAJCHHE MaTepUaloM IO MPEAIIECTBYIOIIUM TUCLMIIIIMHAM B
COOTBETCTBHH C TPEOOBAHUSIMH OCBOSHHSI CIETYIONINX KOMITETEHIIUHA:

«TeopeTrnueckre OCHOBBI JIEKTPOTEXHUKM,

«OcHOBBI nekTpo3HepreTukn» ( «llepenava u pacrnpeneneHue 3AEKTPUUECKON SHEPTUNY) ,

«ONEeKTPOMAarHUTHBIE IEPEXOAHBIE TPOLIECCH] B AJIEKTPOIHEPTETUUECKUX CUCTEMAX Y,

«DNEeKTPOMEXaHNUECKHE [TEPEXO/IHBIE MPOLIECCHI B 3JIEKTPOIHEPTETUUECKUX CUCTEMAX,

«ONEKTPUYECKHUE MALIUHBI»,

«ONEeKTPUUECKHE CTAaHIIUHU U [TOJACTaHLIUN ,

«ONEKTPOIHEPreTUUECKUE CUCTEMBI U CETU .

TpynoBeie ¢(yHKIHH NMPO(HECCHOHAIBHBIX CTaHIAPTOB, KOTOPBIE CMOXET YaCTHYHO IPOJEMOH-
CTPUPOBATh CTYJECHT IIPU OCBOCHUU JIaHHOW JAUCHUIUIUHBIL:

- B/02.6. Pa3paboTka TekcToBOM W TpaduuecKkoil 4yacTell MpPOEKTHOW JOKYMEHTAI[UU CUCTEMBI
3JIEKTPOCHA0KEHUSI 00BEKTOB KalIUTATbHOTO CTPOUTEILCTBA.

- E/01.6. Opranusanusi ¥ KOHTPOJb BBIOJHEHUS (YHKIMI 1O ONepaTUBHO-TEXHOJIOTHYECKOMY
YIIPABICHUIO .

Komnerenuuu od0y4arwierocs, popMupyeMbie B pe3yJabTaTe 0CBOCHUS JUCHUIINHBI
B nponecce ocBoeHMst JaHHOM TUCHUITIMHBI Y CTyI€HTa (POPMUPYIOTCS CETYIOINE KOMIIETEHIINU:

YHHUBEPCAIbHbBIE
Kox xom- | HamMmeHoBaHME KOMIIETEH-

WNuankaTopsl TOCTHKEHUS KOMIIETEHIIUN
NETEHITNH 17041
YK-6 Cnocoben ympaBisath cBo- | 3-YK-6 3Hath: OcHOBHBIE NpHeMbl 3((PEKTUBHOTO YIpaBie-

UM BpPEMEHEM, BBICTpanBaTh | HUSI COOCTBEHHBIM BpPEMEHEM; OCHOBHBIE METOJUKH CaMo-
U pealin30BbIBaTh TPAEKTO- | KOHTPOJIS, CaMOPa3BUTHS M camMooOpa3oBaHUsl Ha MPOTsDKe-
PHIO CaMOpa3BUTUA Ha OC- | HUU BCEU KU3HU

HOBe MpUHIMIMOB 00pa3oBa- | Y-YK-6 Ymers:. DddekTHBHO MIaHUPOBATh U KOHTPOJIHPO-
HUS B TEUCHUE BCEW )KM3HU. | BaTh COOCTBEHHOE BpEMsl; MCIOJIb30BATh METOJBI CaMOpery-
JSUUHU, CAMOPA3BUTHS U CaMOOOYUYEHUSI.

B-VK-6 Bnagers: Merogamu ymnpaBieHHs COOCTBEHHBIM
BPEMEHEM; TEXHOJIOTHSIMH IPUOOpETEHHs. UCIOIb30BaHUS U
OOHOBJICHUS COIIMO-KYJIbTYPHBIX M MPO(PECCHOHANBHBIX 3HA-
HHI, YMEHUW, U HABBIKOB; METOJMKAMHU CaMOPA3BHUTHUS U Ca-
M00Opa30BaHUs B TEUCHHE BCEH KU3HU.




npoeccCHoHaNbHBIC

3amaun mpodeccuo-

ctu (3I1/1)

HaJIbHOU JIE€ITENbHO-

O0BexT uiu 00-
JIACTh 3HAHUA

Kox u sanmenosa-
HUE KOMIIETEHIINNA

NuaukaTopsl JOCTHKEHUS] KOM-
MMETEHIINHU

Y4acTre B pacdyerax
U TIPOCKTUPOBAHUU
00BbeKTOB mpodec-
CHUOHAJIBHOH aes-
TEJILHOCTU B COOT-
BETCTBUU C TEXHHU-
YECKHM 33JJaHUEM C
UCIIOJIb30BaHUEM
CTaHJAPTHBIX
CPEJICTB aBTOMATH-
3aIlUM POEKTUPO-

DIIEKTpUYECKHUE
CTaHIMU U TIOJI-
CTaHIIUU; JJICK-
TPOIHEpreTHYe-
CKHE CHUCTEMBI U
CETH; CUCTEMBI
AJIEKTPOCHA0-
YKEHUS TOPOJIOB,
MIPOMBIIILJICH-
HBIX TIPEIIPHsI-
THH, CEIILCKOTO

IIK-1 Crnocoben
MPUHUMATH Y4acTHE
B IMPOCKTUPOBAHUH
00BEKTOB Tpodec-
CUOHAIBHOH Oes-
TEJILHOCTH B COOT-
BETCTBUH C TEXHH-
YECKHUM 3aJjaHuEM U
HOPMaTHBHO-
TEXHUYECKOMN JOKY-
MeHTaIeH, cooIo-

3-11K-1 3nartb: MmeToas! pa3pa-
OOTKHM TEXHUYECKON JTOKyMEH-
TallM¥ 1 HOPMATUBHYIO 0a3y AJs
cocTaBJIeHUS! HH()OPMAITHOHHBIX
0030pOB, peLeH3Ul, OT3bIBOB,
3aKJII0YEHUN HA TEXHUYECKYIO
JIOKYMEHTALUIO

V-IIK-1 YMeTh: ocyliecTBIsATh
B3aUMO/IEIICTBHE C IPOEKTHBIMH,
KOHCTPYKTOPCKMMHU OpraHu3a-
LUSMH U OPTaHU3aLMsIMU U3r0-

Y TIPOCKTUPOBAHUHU
00BbeKTOB mpodec-
CHUOHAJIBHOH Hes-
TEJILHOCTU B COOT-
BETCTBUU C TEXHHU-
YECKUM 3aJ]aHHEM C
UCIIOJIb30BaHUEM
CTaH/IapPTHBIX
CPEJICTB aBTOMATH-
3aIlK IPOEKTUPO-

CTaHIIUH U TIOJI-
CTaHLIUU; DJIeK-
TpPOPHEpTETHYe-
CKHE CUCTEMBI U
CEeTH; CHCTEMBI
3JIEKTPOCHA0-
KEHHUS TOPOJIOB,
MIPOMBIIIEH-
HBIX TIPEIPHsI-
THH, CEIILCKOTO

MPOBOJIUTH 0OOCHO-
BaHME IPOEKTHBIX
peleHui

BaHUs; IPOBEJCHUE | XO3sIiCTBAa, Jasi pa3JIM4HbIe TEX- | TOBUTENSMHU JIEKTPO- TEXHUYE-

NPEBAPUTENLHOTO | TPAHCIOPTHBIX | HUYECKUE M 3KOJIO- | CKOro 000pyAOBaHUs, BBINOJ-

TEXHHKO- SKOHOMHU- | CUCTEM U UX rudeckue Tpedosa- HSATh aHAJIU3 IPOEKTHOM JI0KY-

YECKOro 000CHOBa- | OOBEKTHI HUS MEHTAII1

HUSI IIPOCKTHBIX pe- B-IIK-1 Bnaners: HaBbIKaMu

HICHUH MCIIOJIb30BAaHUSl THUIIOBBIX MPO-
€KTOB M aHaJIN3 IPUMEHUMOCTHU
YKa3aHHOTO B IPOEKTE IEKTPO-
TEXHUYECKOTO 000PYIOBaAHHUS
JU1s1 00BbeKTa MpohecCHOHATb-
HOU JI€ATEIIbHOCTH

VYuactue B pacuetax | Dnekrpuueckue | [IK-2 CrnocobGen 3-1IK-2 3HaTh: HOpMaJIbHbIE,

aBapuiHbIE, I10CIICaBAPUIHBIE U
PEMOHTHBIE PEKUMBI PaOOTHI
00beKTOB MpodheccuoHaTbHOM
JEATEIIBHOCTH, JOIIYCTUMBIE T1€-
perpy3Ku 1o TOKYy U TeMIepary-
pam; TEXHUYECKHE XapaKTepu-
CTHKHU, KOHCTPYKTHBHBIE OCO-
OEHHOCTH OCHOBHOT'O 000py/0-
BaHUs

V-1IK-2 YMmeTsh: onepaTUBHO

NeueHe 3a/JaHHbIX
JIVICTIETYEPCKUX
rpaduKoB 1 coOIIO-
JICHHE HaJIe)KHOCTH
¥ SKOHOMUYHOCTH
peXUMOB paboThI

CTaHIIMH U TIOJI-
CTaHIINH; DJICK-
TpOdHEpreTHYe-
CKHUEC CUCTEMBI N
CETH; CUCTEMBI
AIEKTPOCHA0-
YKEHHS TOPOJIOB,

OCYUIECTBJISATh U3-
MEHEHHE CXEM CO-
€IMHECHUH CETU U
YIPaBJIATh PEKUMa-
MU paboT 3IEKTPO-
000pyI0BaHUS B
HOpPMAaJIbHBIX W aBa-

BaHUs; IPOBEJCHUE | XO3sHCTBa, MPUHUMATDH U PEATU30BBIBATD
HpEeIBapUTENLHOTO | TPAHCHOPTHBIX peleHus (B paMKax JODKHOCT-
TEXHHUKO- CHUCTEM U UX HBIX 00513aHHOCTEH ); TPOU3BO-
9KOHOMMYECKOTO 00BEKTHI JUTh aHAJIN3 IPOEKTHOM TOKY-
000CHOBaHUS MPO- MEHTAIIMH U BbIIaBaTh 3aMeya-
€KTHBIX peleHHH HUS U IPEUI0KEHUS
B-ITK-2 Bnaners: HaBbIKaMu
000CHOBaHMS MIPUHSATHIX pelle-
HUN HA OCHOBaHUU TPeOOBaHMIA
HOPMAaTHBHOM JJOKYMEHTAINH
Opranuzanus, odec- | Onexrpuueckue | [IK-6 CrnocoGen 3-I1K-6 3HaTh: mopsAI0K MPOU3-

BOJICTBA ONEPATUBHBIX NIEpE-
KJIFOYEHUW U BEJEHUS OTepa-
THUBHBIX IEPETOBOPOB; JINKBU/IA-
UM TEXHOJIOTMYECKUX HapyIIe-
HUM B DJIEKTPUYECKOMN YacTH;
XapaKTepHbIE HEUCIIPABHOCTH U
nopexaenust DTO, cnocoOb! nx




IIPOMBIIICH- PUIHBIX peXUMaxX IPEAYIPEKIACHYS, ONPEACIICHUS

HBIX TIpeaIpHsi- U yCTpaHEHHUS

TUHU, CEIBCKOTO V-IIK-6 YMeTh: ocylecTBIsATh
XO03SIICTBa, OTepaTUBHBIE NTEPETOBOPHI U
TPaHCHIOPTHBIX 0popMIISATH ONIEPATHBHYIO J10-
CUCTEM U UX KYMEHTAIINI0; KOHTPOJIUPOBATH
OOBEKTHI PEXKHUMBI padOThI TypOOTeHepa-

TOPOB, TPAaHC(HOPMATOPOB, aBTO-
TpaHc(hopMaToOpoOB U IIYHTUPY-
IOIINX PEAKTOPOB, a TAKXKE MPO-
U3BOJIUTH U3MEHEHUS B CXeMax
AIIEKTPUYECKUX COCTUHEHUH
00BekTa mpohecCUOHATBLHOM
JeSATEIIEHOCTH

B-IIK-6 Bnaners: HaBbIKaMu
pabOTHI C COBPEMEHHBIMHU CH-
CTeMaMH yIpasJieHus, coopa u
nepesiauu JaHHbIX, OCTOSHHOTO
MOHHMTOPHHIA COCTOSIHUS 000-
PYZOBaHUS, MAPAMETPOB €ro
pexxrmMa paboThl M UX aHAJIM3a

38}.13‘{1/1 BOCIIMTAHUS, Pp€AIU3YyEMbIC B pPaMKaX OCBOCHUA TUCHUIIJIMHBI
B IIpoHecCcCC OCBOCHUA JJAHHOM JUCLUIIINHEI PCAINU3YIOTCA CICAYIOMINC 3a/1a91 BOCIIUTAHHSA:

Hanpassenue/ | Co3nanue yciaosuii, | Ucnmonib3oBanue Bocnu- | BoBiieuenne B pa3HoILIa-

Heau o0ecneynBalOIIMX | TATEJbHOI0 MNOTEHIHAIA | HOBYI0 BHey4eOHYIO jesi-
Y4eOHBbIX M CUMILIMH TeJbHOCTh
IIpogeccuo- - (hopmupoBanue Hcnonp3oBanue Bocnuta- |1.Opranusanus Hay4yHo-
HAaJbHOE BOC- | OTBETCTBEHHOCTH 33 | TEJIBHOI'O MOTEHIMAIIA IPaKTUYECKUX KOH(DEpeH-
NUTaHHe npoeCCHOHATBHBINA | TUCIUIUIMH Ipodeccro- UM, KPYTJIBbIX CTOJIOB,
BbIOOp, Mpoheccro- | HAIBHOTO MOJTYJIS JUIs BCTpeEY C BeYLIUMHU CHEIH-

HaJIbHOE Pa3BUTHE U | (GOPMUPOBAHUS Y CTYACH- |QIMCTAMU IPEIIPUITUN
npodeccuoHalbHbIe | TOB OTBETCTBEHHOCTH 3a SKOHOMHUYECKOI'0 CEKTOpa

pewenus (B18) cBoe Ipo(hecCHOHaNIbHOE  |TOpOJIa TI0 BOIIPOCAM TEXHO-
pa3BUTHE MOCPEIACTBOM JIOTUYECKOI0 JTUAECPCTBA
BbIOOpA CcTyneHTaMu UHAU- |[Poccuu.
BUYyaJIbHBIX 00pa3zoBa- 2. Yyactue B IOATOTOBKE
TEbHBIX TPACKTOPUH, Op-  |[MyOJIMKAIUil B BBICOKOPEH-
raHU3alUU CUCTEMBI 00- TUHTOBBIX PELICH3UPYEMBIX
LICHUS MEXAY BCEMH Hay4HBIX U3JIaHUAX

Y4aCTHUKaMH 06p330Ba—
TCJIBHOT'O IMponecca, B TOM
YHUCJIC C UCITIOJIb30BAHUECM
HOBBIX HH(bOpMaHHOHHBIX

TEXHOJIOTH.

IIpogeccuo- - (popmupoBanue 1.Mcnonp30Banue BoCcu- 1. Opranuzanus

HAJbHOE BOC- | HABBIKOB KOMMYHH- | TaT€JIbHOIO NIOTEHIIAAJA HAy4yHOr0 TOJIXO0Ja U 4YyB-

NnUTaHHue Karuu, KOMaHTHOM JTUCIUTITAH TIpodeccuo- cTBa «Bce B oHON KOMaH-
paloThI U TUIEPCTBA | HATBHOI'O MOAYJIS JIe» 4epe3 yyacTue CTyIEeH-
(B20); JUI Pa3BUTHS HABBIKOB TOB B IIPOBEICHHUU KpYI-
- (hopmupoBaHue KOMMYHHKAIUH, KOMaH /- JIBIX CTOJIOB U CEMUHAPOB.
TBOPUYECKOI'O MH)Ke- | HOM paboThI U JTNAEPCTBA, 2. ®opmupoBaHHE
HEPHOT'O MBILIJIEHUS, | TBOPUYECKOIO MHKEHEPHOIO | BEPTUKAIbHBIX CBS3€d U
HAaBBIKOB OPT'aHM3a- | MBIIUICHHUS], CTPEMIICHUS (bopManbHBIX MPaBUI KU3-
IIUM KOJUIEKTUBHOM | CleJjoBaTh B npodeccro- HU IIpU TIPOBEIECHHUU CTY-

HpOGKTHOI\/'I JACATCIIb- HaJILHOM JACATCIIBHOCTH JCHYCCKNX KOHKYPCOB



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

Hoctu (B22)

HOpMaM MOBEJeHUs, 0Oec-
NEYNBAIOIIMM HPAaBCTBEH-
HBIN XapakTep TPYAOBOM
JESITeIbHOCTH U HECITY-
’KeOHOT0 IIOBEIEHUS, OT-
BETCTBEHHOCTH 3a IPHUHSI-
ThI€ PEILICHUS Yepe3 MO/1-
TOTOBKY I'PYIIIOBBIX KYyp-
COBBIX padOT U MpaKTHYe-
CKUX 3aJlaHHM, perieHue
KEWCOB, IIPOXOKICHUE
HPAKTUK U MIOATOTOBKY
BKP.

2.Mcnonp30BaHue BOCIU-
TaTEJIbHOIO IOTEHIMAIIA
JUCLMIUIMH Ipodeccuo-
HaJIbHOI'O MOJYJIS JUISL:

- (hopMupoBaHUS IPOU3-
BOJICTBEHHOI'O KOJIJIEKTH-
BU3Ma B X0J1€ COBMECTHOT'O
pelIeHns KaK MOJIEJIbHBIX,
TaK ¥ MPaKTHYECKUX 3ajiad,
a TaKKe MyTeM IOJIKpEI-
JIEHUE PallMOHAIbHO-
TEXHOJIOTMYECKUX HaBBIKOB
B3aUMO/ICIICTBUSA B IIPO-
€KTHOU JeATEIbHOCTH
AMOIMOHAIBHBIM () PeK-
TOM YCIEIIHOTO B3aUMO-
JeMCTBUSA, OLLYIIEHUEM
pocTa obuieit 3¢ peKTuB-
HOCTH IIPH paclipe/ieIeHuu
IIPOEKTHBIX 33]a4 B COOT-
BETCTBUHU C CUJIbHBIMU
KOMIIETEHTHOCTHBIMU U
YMOLIMOHAIIBHBIMH CBOM-
CTBAMHM YIEHOB IIPOEKTHOU
IpYIIBL

IMpodeccuo-
HAaJIbHOE BOC-
nuTanue

- ¢dbopmupoBa-
HUE npodeccuo-
HAJIbHOU OTBET-
CTBEHHOCTH B 00Jja-
CTH HCCJEIOBaHUS,
MIPOCKTHPOBAHWS,
KOHCTPYUpPOBaHUS U
IKCITyaTaliu  Tell-
JOTEXHUYECKOTO
u(TWI) DIEKTPOTEX-
HUYECKOTO  000py-
noBanus (B28);

- ¢dbopmupoBa-
HUE TBOPUYECKOTO
WHXCHEPHOTO MBIIII-
JICHUS] U CTPEMIICHUS
K TOCTOSIHHOMY Ca-
MOCOBEPIIICHCTBOBA-

1. Ucnionp3oBanue s
(bopMHpOBaHUs UyBCTBA
JIMYHOW OTBETCTBEHHOCTHU
B 00JIaCTH HUCCIIEIOBAaHUS,
MPOEKTHUPOBAHMUS, KOH-
CTPYHMPOBAHUS U IKCILTya-
TaIMH TETUIOTEXHUYECKOTO
U(JIAIT) SIEKTPOTEXHUYE-
CKOro o0opy/10BaHus BOC-
MUTATEIBHOTO MOTEHIHAIA
6110ka MpodhecCHOHATHHBIX
mucuuruind: [poexTupo-
BaHME W ONTHMH3AIINS
YCTAHOBOK IO CHA0KEHUIO
sHepronocutensamu/ [Ipo-
eKTHPOBAHUE CUCTEM 3JIEK-
TPOCHA0XKEHHUS TPOMBIIII-
JICHHBIX MPEATPUSI-

1. Opranu3zanus u
MIPOBEICHUE  DKCKYPCHIA,
HAYYHO-TIPAKTHYECKUX
KoH(pepeHIMH, (GopyMOB,
KpYyIJbIX CTOJIOB, BeOHMHa-
POB 1O BoIpocaMm mpodec-
CHOHAJIBHOM JI€SITEbHOCTH
2. VYyactue B CTyneH-
YeCKHX  OJMMITMAaX U
KOHKypCax Hay4HbIX IpO-
€KTOB, TBOPYECKHX MEpO-
MPUATHSIX, KOHKYpCax
MpopeCCHOHAIBHOTO  Ma-
CTepPCTBa, B TOM YHUCIE IO
crangapram WorldSkills.

3. VYyactue B mnoaro-
TOBKE ITyOJIMKANU{ B TEpH-
OJIMYECKUX HAYYHBIX H37a-




HUIO B cdepe HHTe-
rpaldyd HOBBIX TeX-
HOJIOTHM W MOJep-
HU3ALUU CYUIECTBY-
IOLUX 3HEpPropecyp-
coB (B29).

tuit/IIpoekTupoBanue cu-
CTEM DJIEKTPOCHAOKEHUS
rOpOJIOB;
AJropuTMHU3aLUS U MOJIE-
JUPOBaHUE B TEIJIOHEPre-
TUKE U TeIIOTEXHOJIOTUH/
MaremaTuyeckue MOAEIU
bu3nYECKUX MPOIIECCOB B
ANEKTPOTEXHUKE U DJIEK-
TPOIHEPTETHKE;
OO0cnenoBaHue U UCTIBITA-
HUE TEII03HEPreTUIECKO-
ro o0opyaoBaHus IIpo-
MBIIUICHHBIX MPEANPUs-
Tuii/ Peneiinas 3amura u
aBTOMAaTU3AIHS SJIEKTPO-
SHEPreTUYECKUX CHUCTEM.
DneKTprUYecKue CTaHINK U
MOICTAHIINH;
DJEeKTPOIHEPreTHUECKUE
CHUCTEMBI U CETH;
OnexTpocHabxkenue; Oc-
HOBBI TPOCKTUPOBAHHUS
AIIEKTPOOOOPYTIOBAHUS;
DIIeKTPOMEXaHUYECKUE
MIEPEXO/IHBIE MPOLIECCHI B
ANEKTPOIHEPTETUUCCKUX
CUCTEMaXx.

HarneraTtenu u TerioBbie
JBUTATEITN

KorenpHble ycTaHOBKH U
naporeHepaTophbl
[IpoexkTupoBanue u ONTH-
MU3alKs YCTaHOBOK 110
CHA0KEHUI0 YHEPTOHOCH-
TeISIMU

DHEpPreTUYeCKrue CUCTEMBI
obecrieueHus Ku3Hees -
TEJILHOCTH NPEINPUATUN
DU3UKO-XUMHUUYECKHE OC-
HOBBI TETUIODHEPTeTHYE-
CKHX U TeTJIOTEXHOJIOTHU-
YECKUX TPOIIECCOB
DU3UKO-XUMHUUYECKHE OC-
HOBBI MOJITOTOBKHU pabovmX
TEJ U TETUIOHOCUTEIIEH B
TETJIODHEPTETUKE U TETLIO-
TEXHOJIOTHSIX
DHEProucnoib30BaHUE B
BBICOKOTEMIIEPATYPHBIX
TEXHOJIOTHSIX

OCHOBBI UHKEHEPHOTO
MIPOCKTUPOBAHUS U CUCTE-
MBI aBTOMaTH3UPOBAHHOTO
MIPOCKTUPOBAHUS TETLIO-
HSHEPreTUYECKUX YCTaHO-

HUSX;
4, Yyactue B Oesrennn-
HOCTH CTYJCHYECKOTO

Hay4YHOTO 00IIIecTBa




BOK
2. Pa3BuTHe HaBBIKOB
TBOPYECKOTO MBIILICHUS
MyTEM COAEUCTBUSA U MO/I-
JIEP>KKU y4acTusl CTyACH-
TOB B HAy4HO-
MPaKTUYECKUX MEPOTIPHUsI-
THSIX BHYTPHBY30BCKOTO
PETHOHAIBHOTO WU/WJIH BCe-
POCCHICKOTO YPOBHS 10
AJEKTPO- U(WJIH) TEILIO0-
DHEPTeTHUKE.

CTpyKkTypa M coaepkaHue Y4eOHOH TUCHUIINHBI
JlucuuiuinHa IpernoaaeTcs CTyAeHTaM B 7-oM cemecTpe. O0mas Tpy10eMKOCTh JUCIUTUINHBI CO-
cTaBlIsieT 6 3a4ETHRIX eauHuIl, 216 aK. 4acos.

Kasennapublii miaun

Ne| Ne| HaumenoBanue pasaena (re- | Buabl yueOHOM gesitesib- | Arrecra- | Makcu-
P Mbl) HOCTH U pas- MaJlb-
ale JTUCIHUTLINHBI (uac.) aeJsa HBIN
3 (M (bopma*™) | 6Gana3a
I | BI iy . pazaen**
e S |Z @)
= | = = A
a1 o E e g =
! AR
B | = |5 EE 3 O
12 3 4 6 7 8 9 10 11
1)1 22/ | 4/2 | 4 | 4/2 | 10 T1 25

OO0mwme cBeneHUS O PeNeHHON
3amuTe. TepmMuHBl WM ompene-
sgennsi. OCHOBHBIE BHJBI IIO-
BPEKJICHUN B DJIEKTPOIHEpTre-
THYEeCKHX cucTteMax. OcoOcH-
HOCTH pacyeTa TOKOB KOPOTKO-
ro 3aMbIKaHUA Ui LeJeld pe-
JICHHOM 3aIlIUTHI.

2 | TokoBele 3ammutel. OOwmwme | 70/ | 14/ | 4 | 14/ | 38
MPHUHIUIBl TIOCTPOCHUSI TOKO- | 2 2 10
BbIX 3ammT. CriocoOnl obecrie-
YeHUST CEJIEKTHBHON pPabOTHI
TOKOBBIX 3amuT. TOKOBas OT-
ceuyka. MakcuMalbHast TOKOBast
3amnTa. TOKOBasi TPEXCTYNEH-

qaTas 3aliuTa

2 |3 36/ | 212 4 | 2/2 | 28 T2 25
JuddepeHunanbHble 3alUTHI.

~

5
4 | lucraHIuoHHas 3allUTa 18 2 4 2 10
5 | 3ammTel, ycranasmBaemele ma | 70/ | 10/ | 16 | 10 | 34
OTIENBHBIX DJIIEMEHTaX »JJeK- | 8 2

TPOIHEPTETUUECKUX  CHCTEM.
ABTOMaTHKa  dJIEKTPOIHEpre-
THYECKUX CHCTEM.

Buj npoMeKyTOYHOM aTTeCTAlHN 216 |32/ | 32 |32/ |120 9 50
22 | 8 14




* - COKpalIeHHOe HaUMEHOBaHHE (HOPMBI KOHTPOJIS

** - cymMMa MaKCHUMaJIbHBIX OaJTOB J0JKHA ObITh paBHa 100 3a cemecTp, BKITIOUas 3a4eT U (HIIH)

9K3aMCH

CoxpalieHHOe HAaMMEHOBaHUE (POPM TEKyIIero KOHTPOJIS M aTTECTAIMH Pa3/IelIoB:

Oo6o3nauenune | Ilos1HOEe HAMMEHOBaAHME

T TectupoBanue

] DK3aMeH

CojaeprkaHue JIeKIIHOHHOT0 Kypca

YueOHo-
Tema Jexuuu. Bcero
MeToauYecKoe
Bonpockl, oTrpadaTpiBaemMble Ha JIEKIHA 4acoB
obecrieyenue
1 2 3
Jlexuus 1. OcHOBHbIE MOHATUS U omlpeneseHus. IIpuHIUIBl TOCTPOEHUs CHU- 2 OU [1-3]
CTEM peJICHHON 3alUThl 1 aBTOMATUKH. JI [4-8]
Uro Takoe mpoTuMBOaBapuiiHas aBTOMAaTHKa U peneiiHas 3amura? OCHOBHBIE I11 [9,10]
MOHATHS, TEPMHUHBI U ONPENICIICHHS, XapaKTEPU3YIOIIUE CBONCTBA CUCTEM pe- WP [11-15]
JeiHon 3amuThl. O01IKe NPUHIUIBI TOCTPOSHHUS CUCTEM PENIeHHOM 3alIUThl U NOC [16]
aBTOMaTUKU. OCHOBHbBIE BHJbl MOBPEXKIECHUN B AJIEKTPOIHEPIETUUYECKUX CH-
CTeMax.
Jlexuus 2. PacueT TOKOB KOPOTKHX 3aMbIKaHUH. 2 OU [1-3]
BektopHbie muarpaMMbl M pacdeT TOKOB KOPOTKOTO 3aMbIKaHUsA. OCOOCHHOCTH JIN [4-8]
pacueTa TOKOB KOPOTKOT'O 3aMblKaHUS JUIsl peneiHoi 3amuTsl. OnHodaszHbie 11 [9,10]
3aMBIKaHUs B CETAX C TIIYXO 3a3€MJIEHHOW U HU30JIMPOBAHHOM HEUTPAIIBIO. WP [11-15]
NOC [16]
Jlexuus 3. U3mepuTtenbHble IpeoOpa3oBaTean B LEMIX peaeHHON 3alUTh 2 OU [1-3]
Tpancdopmaropsl Toka ¥ HanpsbKeHUs! Ul pesieiiHoM 3amuThl. KoHeTpyKius AU [4-8]
U MapKHpOBKa BbIBOJIOB. CXeMbl 3aMEIIEHUs U BEKTOpHbIE auarpammsl. Ilo- 11 [9,10]
TPEIIHOCTH TPAHC(POPMATOPOB. WP [11-15]
NOC [16]
Jlexust 4. Cxembl COETUHEHUS] BTOPUYHBIX OOMOTOK M3MEpPUTENBHBIX TpaHC- 2 oM [1-3]
dbopmaTopoB JIN [4-8]
CxeMbl COeTMHEHUsI BTOPUYHBIX OOMOTOK TpaHC(POPMATOPOB U OOMOTOK pelie. 111 [9,10]
Koaddumment cxemsl. WP [11-15]
NOC[16]
Jlexums 5. ToxoBeie 3amuThl. O01ME cBeAeHU. ToKoBas oTceuka 2 Oun [1-3]
TokoBsle 3amuThl. OOIIME TPUHIMIIBI TOCTPOEHHS TOKOBBIX 3aIuT. CriocoObl AU [4-8]
obecrieueHus CeeKTUBHON pabOThl TOKOBBIX 3aIIIUT. I [9,10]
ToxoBas orceuka. 30Ha aAecTBUsA. CXEMbl TOKOBBIX OTCEUEK HA MOCTOSSHHOM WP [11-15]
ornepaTUBHOM Toke. Tok cpaOarbiBaHusl OTcedkd. HecenekTHBHBIE TOKOBBIE NOC [16]
orcedkH. CriocoObl oOecrieueHus! CEeIEKTUBHOTO JAEUCTBUS HECEIEKTUBHBIX TO-
KOBBIX OTCEYEK.
Jlexuus 6. MakcumalibHasi TOKOBask 3al[UTa CO CTYIMEHYATON XapaKTePUCTUKON 2 O [1-3]
BpEeMEHU cpabaThIBaHUS. JIN [4-8]
MakcumanbpHasi TOKOBas 3aIliTa CO CTYMEeHYaTONl XapakTepucTukoi. Criocoosl I [9,10]
obecrnievyeHus CeNeKTUBHOM paboThl. CXxeMbl MAKCHMAILHOW TOKOBOM 3aIlIUTHI C WP [11-15]
HE3aBUCHMOI BBIJIEPKKON BpeMEHU cpadaThlBaHUsl HAa MOCTOSHHOM OIEepaTHUB- NOC [16]
HOM TOKe. UyBCTBUTEIBHOCTh MaKCUMaJbHON TOKOBOH 3amuThl. BeiOOp TOKa
cpabaThIBaHUS U BBIIEPKEK BPEMEHU CpadaThIBaHHUS MAaKCHUMaJbHBIX TOKOBBIX
3aluT.
Jlexuus 7. MakcuMmarbHasi TOKOBas 3alluTa C 3aBUCUMOW OT TOKa XapaKTepu- 2 OU [1-3]
CTHKOI BpeMeHU cpadaTbIBaHUs. JIN [4-8]
MakcuManbpHas TOKOBasl 3aIIMTa C 3aBUCUMOM OT TOKa XapaKTepucTUKou. Cro- I11 [9,10]
coObl obecrieyeHms! CeIeKTUBHON paboThl 3alIUT C 3aBUCUMOM OT TOKa Xapak- WP [11-15]




TEPUCTUKON cpabaThiBaHUsl. CXeMbl MAaKCUMAJIbLHON TOKOBOH 3aIlUTHI C 3aBH- HNOC [16]
CHUMOMH OT TOKa BBIJIEPIKKOM BPEMEHH CpadaThIBaHUS.
Jlexuus 8. TokoBasi TpeXCTyINeHYaTas 3alluTa. 2 OU [1-3]
Br16op mapameTpoB cpabaTbiBaHMsI TpEeXCTyrneHYaTon 3ammThl. OleHKa 4yB- JI [4-8]
CTBUTENBHOCTH TPEXCTYIEHYATOM TOKOBOW 3alIUTHI. J(MarpaMma BbIIEPKEK ITH [9,10]
BPEMEHU TPEXCTYNEHYATHIX TOKOBBIX 3aIHUT. WP [11-15]
NOC [16]
Jleknus 9. TokoBasi HanpaBJICHHAs 3alUTA. 2 O [1-3]
Hasnauenue. Pene nanpaBnenust MmoutHocTd. Cxema U BEIOOP TapaMeTpoB cpa- JIN [4-8]
OaThIBaHUS MaKCHMaJIbHOW TOKOBOW HaIpaBJIEHHOM 3amuThl. MakcuMaibHas I [9,10]
TOKOBAsl HAPaBJIEHHAs 3a1MTa. TOKOBask HalpaBJIEHHAsA OTCEUYKaA. WP [11-15]
NOC [16]
Jlexwmst 10. {uddepennmanbHbie 3aIUTHL. 2 OU [1-3]
Hasnauenwme. [IpuHnun nedicTBUsl MpoAoabHON nuddepeHInanbHON 3aIIHUThHI. JI [4-8]
Tok nebananca. Beibop mapamerpoB cpabarbiBaHus IpoaosbHONW auddepen- I [9,10]
UAILHON 3aIlUTHI. WP [11-15]
NOC [16]
Jlexkuwmst 11. JlucraHiimonHast 3ammura. 2 OU [1-3]
[Ipumenenue. 30Hbl AeiicTBus. Cxema TpeXCTylNeHYaTOW AMCTAHLMOHHOM 3a- JIN [4-8]
IIUTHI HA TIOCTOSSHHOM OIIEpAaTUBHOM TOKe. BhIOOp compoTuBiieHHs cpadaThi- I [9,10]
BAaHMS U OLIEHKA YYBCTBUTEIBHOCTU JUCTAHIMOHHON 3aIMTHI. WP [11-15]
NOC[16]
Jlexuus 12.3amuThl, ycTaHaBIUBaeMble Ha TpaHcopmaropax. 3auIuThl, ycra- 2 OU [1-3]
HaBJIMBaeMble Ha TpaHcpopmaTtopax AJsi BbISIBICHHS BHYTPEHHUX HOBpEXe- JIN [4-8]
Hult (TpeboBanus 11YD). ['azoBas 3amura. TokoBas oTcedyka, MakCUMallbHAs I [9,10]
TokoBas 3ammurta. Juddepennuanpuas 3amura Tpancpopmaropa. Toku Heba- WP [11-15]
nanca B muddepeHnuansHoi 3anmTe Tpancdopmaropa. Beibop mapamerpos HNOC [16]
cpabaTheiBaHus. 3amura TpaHchopmaropoB oT BHemHuX K3 u meperpys3ox.
Br160p napameTpoB cpabaThIBaHHS 3aITHT.
Jlexuus 13. 3amuTsl TMHUN A5iekTponiepeaayu (TpedoBanus [1YD). 2 OU [1-3]
Buabl 3amur, yctaHaBIMBaeMbIX Ha JIMHUAX 3JIEKTPONEPEIay C HAMPSKEHUEM AU [4-8]
35 kB u 110-220 xB. 11 [9,10]
WP [11-15]
NOC [16]
Jlexuusa 14. 3ammTel anekTpoasurareneit (tpedoBanus [1V9). 2 OU [1-3]
Bunel 3amur, ycTaHaBIMBAaeMbIX Ha 3JIEKTPOJBUTATENSX C HOMHHAJIbHBIM JIN [4-8]
HanpsbkeHueM Boilie 1 kB. CxeMsl 3amur, BIOOp MapaMeTpoB cpabaThIBaHUs 111 [9,10]
Y IIPOBEPKA YyBCTBUTEJIBHOCTH 3aILIMT. WP [11-15]
NOC[16]
Jlektus 15. 3amuTel TEHEPATOPOB. 2 Oun [1-3]
OCOOeHHOCTH 3alUT IreHepaTopoB, paboTaroIuX B OJIoke ¢ TpaHcdopmaro- AU [4-8]
pOM, B TeHEepaTOpOB, padOTAIOIINX HA COOPHBIEC ITUHEI. I [9,10]
WP [11-15]
NOC [16]
Jlexuus 16. ABToMaTn3anus 3J1€KTPOIHEPTETUUECKUX CUCTEM. 2 OU [1-3]
ABTOMAaTHYECKOE TOBTOPHOE BKIIOUYEHUE HA JIMHUAX DJIEKTPOIEepEIayu. JIN [4-8]
Haznauenue. BbiOop mapameTpoB cpabaTbIBaHUS. I11 [9,10]
ABTOMAaTHYECKOE BKIIFOUCHHE PE3EPBHOTO MUTaHUsA. BhIOOp mapameTpoB cpa- WP [11-15]
OaTpIBaHUs. ABTOMAaTHYeCKas YaCTOTHAs pas3rpys3ka NOC [16]
Ilepeyenb NPAKTHYECKHUX 3aHATHH
Tema npakTuyeckoro 3anaTus. Bonpocsl, orpadarbiBaemMble HA IPaKTU- | Beero YuebHo-
YeCKOM 3aHATHH 4acoB | MeTOAMYECKOe
olecrieueHue
1 2 3




Temal. Pacuer TOKOB KOpPOTKHX 3ambIKaHUsA. M3meputenbHble peoOpa3oBa-

N OU [1-3]
TEII B LETAX PeNeHHOM 3anThL. T [4-8]
CooTHOIIEHUS! TOKOB M HAPSHKCHUH IPU KOPOTKHX 3aMBIKaHUSAX B JJMHUU H 32
M I [9,10]
TpanchopmaTopamu co cxemamu coeauHeHud Y/A-11 u A/Y-11. Cxewmsl co- VIP [11-15]
eIMHEHHsI N3MEPHUTENBHBIX TpaHcpopmaTopos. KoadduumeHt cxemsr. 1OC [16]
Tema 2. PacyeT ycTaBOK MakCMMaJIbHBIX TOKOBBIX 3amuT (MT3) B cetu ¢ oJ- Oon [1-3]
HOCTOPOHHUM ITHUTAHHUEM. I [4-8]
Pacuer ycraBok MakcuMmaiabHBIX TOKOBBIX 3amuT (MT3) B cetu ¢ omgHOCTO- I11 [9,10]
ponnuM nutanueM. [IpoBepka gwyBcTBUTENnsHOCTH MT3. BRIOOp cXeM 3amiur. WP [11-15]
HNOC [16]
Tema 3. ToxoBas TpexcTyneH4aTas 3alura OU [1-3]
Pacuer TpexcrymeH4aTol TOKOBOW 3alIUThI OT MHOTO(A3HBIX KOPOTKHX 3a- JIN [4-8]
Mbikanuit (K3) B cetr ¢ 0THOCTOPOHHUM MTHUTAHHUEM. 111 [9,10]
Pa3paboTka pa3HECEHHBIX CXEM 3alllHT. WP [11-15]
NOC [16]
Tema 4. HanpaBiieHHas TOKOBas 3alIUTa. On [1-3]
Pacuer TOKOBBIX HampaBiIeHHBIX 3alIMT OT MHOrodasueix K3 B paananbHOi JU [4-8]
CETH C IByXCTOPOHHUM IUTAaHUEM 111 [9,10]
WP [11-15]
NOC [16]
Tema 5. luddepennmansHas 3amuTa COOPHBIX IIKH. OU [1-3]
Pacuer nuddepennnanbHON 3aMUTHI MIKH. I [4-8]
1" [9,10]
WP [11-15]
NOC [16]
Tewma 6. JlucTaHumMOHHAs 3a1MTA TUHUHN 3JIEKTPOIIEPEIAUN. OU [1-3]
Onpenenenre napaMeTpoB JUCTAHIIMOHHOW 3aIUTHI. JU [4-8]
[N [9,10]
WP [11-15]
NOC [16]
Tema 7. 3amura napajuleIbHbIX JJMHAN JIEKTPONEPEAAUN. On [1-3]
Pacder 3amut napanienbHbIX JUHUH. JIN [4-8]
11 [9,10]
WP [11-15]
NOC [16]
Tema 7. quddepennmanbaas 3anmra TpancpopMaTopoB. On [1-3]
Pacuer nuddepenmanbHON 3aUTH TPaHCHOPMATOPOB. JIU [4-8]
I [9,10]
WP [11-15]
NOC [16]
Tema 8. 3ammra 251eKTpOABUTaTENEH. On [1-3]
Pacuer napameTpoB 3aIlIMTHI AIEKTPOIBUTATEIEH. U [4-8]
11 [9,10]
WP [11-15]
NOC [16]
Tema 9. 3arura reHepaToOpOB. On [1-3]
Pacuer napameTpoB 3aIUThI TEHEPATOPOB. JAU [4-8]
1" [9,10]
NP [11-15]
NOC [16]
Tema 10. ABToOMaTHueCKOE BKIKOUEHHUE PE3EPBA. OU [1-3]
Br16op napameTpoB cpabaThiBaHHs aBTOMAaTHYECKOTO BKIIOUEHHUS PE3EPBHOIO I [4-8]
MUTaHUA. 11 [9,10]
WP [11-15]

MOC [16]




Ilepedyenn 1a00paTOPHBIX padoT

Tembl 1a0opaTopHbIX padoT. Bonnpocsl, oTpadaTbiBaeMble Ha Jiabopa- Bcero Y4ebHO-
TOPHOM 3aHSITUH 4acoB | MeTOAUYecKoe
ob0ecrnieyeHue
1 2 3
MaxkcruMaibHasi TOKOBasi 3alUuTa JUHUH JIEKTPOIIEpe1aul ¢ HE3aBUCUMOM 4
BBIIEPIKKOM BpeMEeHH / TOKOBasi OTCEYKa JIMHUU IEKTponepeaaun
TokoBas HampaBJIeHHas 3alUTa JUHUI 3JIEKTPOIEepejaul B KOJIbIIEBOM CETH 4
[MpononsHas auddepeHnranbHas 3aluTa JIMHAN JISKTPOTIepeIaun 4
3amuTa OT 0IHO(A3HBIX 3aMbIKAHUHN HA 3EMITIO OU [1-3]
= A [4-8]
JlucTaHUIMOHHAS 3alUTa JIMHUN 3JIEKTPOIEpelayd B CETU C JIBYCTOPOHHUM 4 TIM [9,10]
MUTAaHUEM WP [11-15]
JuddepennmanbHas 3ammra CHIIOBOTO TpaHchopMaTopa 4 HOC [16]
TokoBas 3amuTa 06paTHOI MOCIIeI0BATEILHOCTH TpaHchopMaTopa 2
TokoBas 3amuTa HyJIeBOW NOCIEI0BATEIBHOCTH TpaHchopmaTopa 2
KomrmuiekTHbIE yCTpOICTBA 3aIIUTHI M aBTOMATHKU pabodero BBoga 6-35 kB 2
SPAC 810
YcTpoiicTBO pe3epBupoBaHus 0TKa30B Beikitouatenei (YPOB) 4
3agaHusA 1J151 CAMOCTOAITEILHOM Pa0doThI CTY/ICHTOB
Bomnpocsl 111 caMOCTOATEILHOI0 H3y4YeHHs (3a1aHusA) Bcero YueOHo-
4acoB | MeTOaMYecKoe
olecneyenue
1 2 3
Ucrounuku omnepatuBHoro Toka. Kiaccudukanuss ¥ MapKupoBKa pede.
OcoOeHHOCTH CoeAMHEHUS OOMOTOK TpaHC(HOPMATOPOB TOKA, HAMPSKEHHS 10
u pene
Tpanchopmaropbl Toka U HampsDKEHUs U1 peneiiHoi 3amuThl. TOKOBbIE
samthl JIDII, cOopHbIX mmH. MeToauka pacuera U 00JacTh TPUMEHEHHSI. 38
Meroanka noCcTpOeHUs NPUHIUIIUAIBHBIX CXEM 3aINUT. O [1-3]
Juddepennnanbapie MpoIoIbHAs U TIoTIepeyHas 3ammTa. MeTtonuka pacue- TV [4-8]
Ta ¥ 007acTh MpUMeHeHHs. MeTouKa MOCTPOSHUS MPUHITUIHAIBHBIX CXeM 28 T [9.10]
,
JaT. WP [11-15]
JlucranuuoHHas 3ammta. MeToauka pacdera U o0iacTh MpuMeHeHus. Me- 10 FOC [16]
TOJMKA MOCTPOCHHUS MPUHIIUITUAIIBHBIX CXEM 3alllUT.
3amuTel TeHEpaTopoOB, TpaHC(HOPMATOPOB, IIEKTPOABUTATENEH, IIMH CTaH-
uui ¥ noactanuuii. Metonuka pacuera. Metoauka noCTpoOeHUsl MPUHIIUITHU-
QITBHBIX CXEM 3aIUT. 34

ABTOMAaTHKa IPEKpaIICeHUs] aCHHXPOHHOTO peKrMa. ABTOMAaTUKa HOpMallb-
HBIX PEKUMOB AJIEKTPOIHEPIETUUECKUX CUCTEM. Pe3epBupoBaHue NeHCTBUS
pENEHHON 3alUTHI U BBIKIIFOYATEIEH.

PacuerHo-rpadguyeckasi padoTa He NpeIyCMOTPEeHa Y4eOHbIM IIAHOM

Kypcosas padora

KypcoBast pabota BbeinosiHseTcst Ha o01iyto Temy: «lIpoexTupoBaHue peneiHol 3aluThl yuacTKa

3JICI(TpPI‘-ICCKOI71 CETHU» C Bapnauﬂeﬁ 3aJaHui mpernoaaBaTeICM.

3ajaHue Ha KypCOBYIO paboTy: pa3paboTaTrh 3alUTy y4acTKa DJICKTPUUECKON CETH, COCTOSIIETO
U3 HECKOJIbKMX JIMHUN AJIEKTpOIepeadyd W TpaHC(HOpMATOPHBIX MOACTaHIMA. VICXOAHBIMH JTaHHBIMHU
CJIy’KatT O}IHOJ’II/IHCfIHI)IG OJICKTPUYCCKUE CXEMBI; OCHOBHBIC ITapaMETPhI JIUHUN QJICKTPOIICpCaavun, TpaHC-

(bOpMaTOpOB, SJICKTPUYCCKUX HAI'PY30K U UX COOCTBEHHBIX 3alluT.
AJ'IFOpI/ITM BBITTIOJTHCHHA




1. TmarenbHO W3YYUTh KOHQUTYpAIMIO JIEKTPHUUECKOM CEeTH, MPOoAyMaTbh BapHUaHTHl NMUTAHUA
rpynn notpedutenieil B HOPMAJIbHBIX U MOCI€aBapUUHBIX PEKUMaxX pabOThl AJIEKTPUUYECKON CeTH, Mpe-
JIOKHUTH ATOPUTMBI pabOThl ABTOMATUYECKUX YCTPOUCTB Ul OOECTIeYeHUsI HaAEKHOTO AIIEKTPOCHA0XKe-
HUS OTpeOuTeNel B KpUTHUECKUX cuTyauusax. [ mybuHa mpopaboTKH JAHHOTO BOIIPOCA B 3HAYUTEIBHOM
CTETICHH ONpEACIAeT IPUHUMAEMbIe Jajiee peIIeHusI.

2. CocTaBUTh CXEMbI 3aMEIICHHS] Y4aCTKa CEeTH B Pa3jIMYHBIX PEKUMaX €ro pabdoThl, OMpPEesIuTh
pabouue TOKM U BHIOpATh CEYCHUS NMPOBOAOB JIMHUN IJIEKTPOIIEPEauy, paCCUUTATh MapaMeTpbl CXeM 3a-
MEIICHHUS.

3. PaccuntaTh TOKM KOPOTKOTO 3aMbIKaHHs Ui MAaKCHMAaJIbHOTO pEeXHMMa paboThl 3aJaHHOTO
y4acTKa 3JeKTpUUecKoit ceTu. [[is BpIOOpa TUIIOB M YCTABOK 3aIIUT, & TAKXKe JJIs MPOBEPKH X YyBCTBHU-
TEJNBHOCTH, HEOOXOAMMO 3HATh 3HAUYEHUS TOKOB B MECTaX YCTaHOBKH 3aIIUT B HOPMAJIbHBIX 3KCILTyaTa-
LMOHHBIX pPeKUMaX U MpU KOpoTKux 3aMbikaHusax (K3) B pacueTHbix Toukax. 3HaueHus TokoB K3, cooT-
BETCTBYIOIINE MAaKCUMAJIbHOMY PEXHMY, HEOOXOIUMBI Ul BHIOOpA YCTaBOK 3alUT, a 3HAYCHUS TOKOB
K3 B MUHUMaJILHOM pexHMe paccCMaTpUBaEMOil CeTH — JIJIsl MPOBEPKH YyBCTBUTEILHOCTH 3aILUT.

4. PykoBOJCTBYSICh HOPMATUBHBIMH TOKyMEHTaMHU U Y4€OHOH JUTEpaTypoil BHIOpATh THIIbI 3AIIUT,
YCTaHABIIMBAEMbIX Ha 3JIEKTPOYCTAHOBKAX B COOTBETCTBHUHU C 3a/laHUEM.

5. IlpoBecTu pacueT yCTAaBOK 3alllUT; OICHUTh YYBCTBUTEIBHOCTh 3aIUT; COCTABUTH HMX IOJIHBIC
ANEKTPUYECKUE TPUHIUTHAIBHBIE CXEMBL.

6. [IpoBecTr MPOBEPOUHBIE PacUEThl HATPY30K M3MEPUTEIBLHBIX TpaHC(HOPMATOPOB TOKA W HATPSI-
KEHHS U, B CIIy4ae He0OXOIMMOCTH, OTKOPPEKTHPOBATH MPUHSTHIC PAHEE PEIICHUSI.

7. 3aKIIOYUTEIBHBIM 3TAallOM MPOSKTHPOBAHUS SBISETCS OPOPMIICHHE MOSICHUTEIBHOW 3aliCKU U
rpaduveckoit yactu padoTHI.

Odopmnenue KypcoBoit pabOTHI.

B 00bem BbITONHAEMOM KypcoBOil pabOThl BXOJUT MOSICHUTEIbHAS 3aMKCcKa CO CXeMaMH 3allUThI
Y aBTOMAaTHKH (B COOTBETCTBUH C 33/IaHHEM) B mpejenax 25-35 cTpaHuil.

[TosicuutenpHas 3amucka MpeICTaBisieT co00l TEKCTOBYIO YacTh KYypcOBOM paboThl, ohopMieH-
HYIO B BUJIC MIEPEIUIETEHHON OPOLIIOPHI.

[TosicuuTenpHas 3aMyucKa HAUMHACTCS] TUTYJIBHBIM JTUCTOM, Ha KOTOPOM yKa3bIBaeTCs TeMa Kypco-
BOI paOoThl, (paMUIUU U MOANUCH PYKOBOJUTEINS U UCIOJHUTENSA. 3a TUTYJIbHBIM JIUCTOM CIEIyeT 3aja-
HUE C UCXOJIHBIMH JaHHBIMH, OTJIaBJIEHUE, BBEJIEHUE, OCHOBHOE COJIepKaHue paboThl, 3aKII0OYEHHE, CITHU-
COK UCIIOJIB3YEMOMU JIUTEPATYPBI.

CxeMbl pelieiHbIX 3alUT U aBTOMATHKHU, a TaKXKe OJIHOJIMHEHHBIEC SJIEKTPUUYECKHE CXEMbI BBITIONH -
IOTCSI KaK B TIOSICHUTEIBLHOM 3aluCKe, Tak U Ha OTAENbHOM JucTe (muctax) dopmara Al1-A3 ¢ cobmome-
HueM aerctyrommx ['OCTos.

I'paduk BbINOTHEHUSI KYPCOBOH padoThI

Cpok BbINOJIHEHHS 110
He/leJ 1AM y4eOHOoro ce- BeinosiHeHHast paboTa MO NPOEKTY
MecTpa

1 Brinaua 3amanni

2 AHann3 KOHQUTYpallly y4acTKa JIEKTPUUIECKON CEeTH
CocraBiieHHE CXeMbl 3aMEIEHUs] y4yacTKa CETH B Pa3IUYHBIX peXUMax €ro

4 paboThl, ompeneneHre pabodyux TOKOB U BBIOOP CEYEHMH NMPOBOAOB JIMHUN
JIEKTponepeaay, pacy€T napaMeTpoB CXEM 3aMELICHUS

5 PacuéT TOKOB KOPOTKOTO 3aMbIKaHHs Ul Pa3IMYHbIX PEXUMOB palbOTHI 3a-
JTAHHOTO y4acTKa 3JIEKTPUYECKON CEeTH

7 BBI60F3 TUIIOB 3aIIUT, YCTAaHABIMBAEMBIX Ha OOBEKTAX 3aLIUIAEMON AJIEKTpH-
YECKOM CETH.

10 Pacuer ycTaBOK 3aIIMT; OIICHKA YyBCTBUTEIBHOCTH 3aILUT

11 [TpoBepouHble pacdeTbl HArpy30K M3MEPHUTENbHBIX TPaHCPOPMATOPOB TOKA U
HaNpsUKEHUS

12 YepHOBOW BapHaHT IMOJHBIX 3JIEKTPUYECKUX MPUHIUNHAIBHBIX U ONepaTHB-
HBIX CXEM 3alIUT

14 YucToBOM BapuaHT MOJHBIX AJIEKTPUUYECKUX MPUHIMIMAIBHBIX U ONEpaTHB-
HBIX CXEM 3alIUT

15 IIpoBepka pacuE€THO-TIOSICHUTENIBHOU 3aIIUCKH




CpoK BbINOJTHEHUS MO
HeJeJsIM y4eOHOro ce- BbinosiHeHHast padoTa 10 MPOEKTY
MecTpa
16 3ammTa KypcoBoil paboThl

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

B cooTtBercTBHM ¢ TpeboBaHMsIMU 0Opa3oBaTenbHOro crangapra HUSAY MUO®U no Hampasie-
Huto 1oaArotoBku 13.03.02 «3DnekTposHepreTUka U 3JEKTPOTEXHHUKAY peaan3alusi KOMIETEHTHOCTHOIO
MOJIX0Jla MPEeIyCMaTPUBAET IIUPOKOE UCIOIb30BaHUE B yYEOHOM MPOLIECCE aKTUBHBIX U UHTEPAKTUBHBIX
(dbopM npoBeeHUS 3aHATHIA:

1) pa30op KOHKPETHBIX CHUTYyallMil MpH PEIIeHUH 33Jad MO0 KOHTPOJBHBIM 3aJIaHUSIM;

2) pa300p KOHKPETHBIX CUTYallMii MpPU TMPOBEIACHUU JIEKIIMOHHBIX 3aHATHH;

3) BHeayIuTOpHYIO paboTy B paMKaxX TEKYIIMX BHEayJIUTOPHBIX KOHCYJIbTALUNH C LEJbIO
(hOpMHUPOBAHUS U PA3BUTHS MPOPECCHOHATBHBIX HABBIKOB 00YJAFOIIHXCSI.

B pamkax y4eOHBIX KypCOB MOTYT OBbITh MPEIyCMOTPEHBI BCTPEUH C MPEACTABUTEISIMU KOM-
NaHWH, YHUBEPCUTETOB, TOCYAAPCTBEHHBIX M OOLIECTBEHHBIX OpTaHHU3alMid, MacTep-KJIacchl SKCIep-
TOB U CIICI[UAIHCTOB.

WNupopmalilnoHHbIE TEXHOJIOTUH, HCIOJIb3YEMblE IPU OCYIIECTBIEHUU 00pa30BaTEIbHOIO MPO-
necca no aucuurie b1.b.17 «Penelinas 3ammTa 1 aBTOMaTU3aIMs SJIEKTPOIHEPTETHUECKUX CHCTEM)!

1) camocTosTenpHas paboTa CTYACHTOB C MCIIOJIb30BaHHEM HWH(OPMAIMOHHON CIPaBOYHOW CH-
crembl MOC;

2) akTUBHAs paboTa C COBPEMEHHBIMH MaKETaMU MPHUKIIATHBIX MPOrpaMM st 00pabOTKU pe3yib-
TaTOB SKCIEPUMEHTAIBHBIX JaHHBIX U B CHUCTEME aBTOMaTH3MpoBaHHOro mpoektupoBanus (ACKOH
Kommac 3D) anis pa3paboTKu cxeMm Iienei peseiHON 3aiuThI.

[TpakTHyeckasi MOArOTOBKA MPH pealin3alui y4eOHON JAUCUUIUIMHBI OPTaHU3YeTCs yTEM MIpOBe-
JICHUS TPAKTUYECKUX 3aHATHIH, MPEeAyCMaTPUBAIOIINX y4acTHe 00YJarOIIUXCS B BHIIOJTHEHUH OTIEIbHBIX
AJIEMEHTOB paboT, CBA3aHHBIX C OyayIIel mpoQecCnOHaIbHOMN AEATEIbHOCTHIO.

[TpakTHyeckasi MOArOTOBKA TaKkKe BKIIOYAET B ce0sl 3aHATHS JIEKIIMOHHOTO TUIIA, KOTOPBIE Pe1y-
CMaTpHUBAIOT Iepefady yuyeOHoN uHpOopMaIu 00ydJaroImmuMcs, HEOOXOIMMOM /I MOCJIEAYIOIEro BhI-
MOJIHEHUS pa0boT, CBA3AHHBIX ¢ OyAyIIel npodeccuoHaNbHOMN 1eATeIbHOCTHIO.

DoH/I OLICHOYHBIX CPEACTB
®DoH/T OLICHOYHBIX CPEJCTB MO JNUCIHILINHE 00ECIIEYUBAET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX pe-
3yJIbTAaTOB 00y4eHHs (KOMIETEHIUI U UX MHIUKATOPOB) MOCPEICTBOM MEPOINPHUIATUN TEKYILEro, pyoex-
HOI'0 U IMPOMEIKYTOUYHOT'O KOHTPOJIA IO AUCHUITIIIMHE.
CBs13b MeXy (popMUPYEMBIMU KOMIETEHIIUAMH M (POPMaMU KOHTPOJISE UX OCBOCHMS MpE/ICTaBIIE-
Ha B CJIeAyIoMIel Tabnule:

Koa u naumeHoBaHue uH- HanmenoBanue
HaumeHoBaHMe KOHTPOJIMPYe-
Ne nn/m AMKATOPA T0CTHKECHUSA OLICHOYHOI'0 Cpe/-
MBbIX pa3aesioB (TeMbl) .
KOMIIeTeHIHii CTBa
BX0J1HOM KOHTPOJIb
o KpaTKue OTBETHI Ha
1 BxoaHoit KOHTpOIIb
BOIIPOCHI, MUCbMEHHO
ATTecTanus pa3fenoB, TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH
2 OOmue cBeneHUs O peleiHol 3a- YCTHBIH OIpOC B
umte. TepMUHBI U ONpPEENIeHHUS. ¢dbopme cobecenoBa-
OcHOBHbIE BUbI MOBPEKACHUN B HUS;

aeKTpodHepreTnyeckux  cucre- | 3-YK-6, Y-YK-6, B-VK-6; | Tectr — 1, nucbMeHHO
Max. OcobenHoctu pacuera TokoB | 3-11K-1, V-TIK-1, B-I1K-1,;
KOpOTKOTO 3amblkanus s nenert | 3-11K-2, V-TIK-2, B-T1K-2;
peneiinoit 3ammtel. TokoBeie 3a- | 3-I1K-6, V-IIK-6, B-ITK-6;
muThl. OOIIME MPUHITUIIBI TOCTPO-
€HHUS TOKOBBIX 3amur. CrocoObl
obecrieueHns CEJIEeKTHUBHON pabo-




Kox u HauMeHOBaHNE WH- HanmeHoBaHme

HaumeHoBaHMe KOHTPOJIMPYe-
Ne i/ AMKATOPA T0CTHKEHUS OLIEHOYHOIO Cpe/-
MBbIX pa3/1ejioB (TeMbl) .,
KOMIIeTeHIHii CTBa
Thl TOKOBBIX 3alllMT. TOKOBas OT-
ceuka. MakcuMmaabHas TOKOBas
3amuTa. TOKOBasg TPEXCTyIEeHYa-
Tas 3aIlnTa.

3 Juddepennuanbabie 3amuThl. u- YCTHBIN OMPOC B
CTaHIMOHHAs 3amura. 3amuthl, | 3-YK-6, V-YK-6, B-YK-6; | dopme cobecenoa-
ycraHaBiauBaeMble Ha oTaenbHbIX | 3-IIK-1, V-TIK-1, B-IIK-1; | #us;
anemeHTax  anekrposnepreruue- | 3-I11K-2, V-TIK-2, B-I1IK-2; | Tect — 2, nucbMeHHO
ckux cucteM. Apromartuka snek- | 3-IIK-6, V-IIK-6, B-I1K-6;

TPOIHEPTETUYCCKUX CUCTEM.
[IpomexxyTouHas arrecrauus

4 DK3amMeH 3-YK-6, Y-YK-6, B-YK-6; | Bonpocs k 3x3ameny

3-1IK-1, Y-IIK-1, B-IIK-1; | (ycTtHO)
3-11K-2, V-IIK-2, B-IIK-2;
3-11K-6, Y-IIK-6, B-I1K-6;

B kauecTBe OLIEHOUHOT0 CpeACTBa TEKYIIETO KOHTPOJIS UCTIOIB3YIOTCS YCMHbIU ONPOC.
B kauecTBe 01IEHOYHOTO CPEJCTBA ATTECTALIMH Pa3/Iesia UCIOJIb3YIOTCS mecmeul.

J171st IpOMEXyTOYHOM aTTecTalu MPeayCMOTPEHBI 9K3AMEHAYUOHHbLE BONPOCHL.

[To nToram 0O0y4deHUs1 BHICTABISETCS IK3AMEH.

~No ol h~ W

BOl'[pOCLI BXOJIHOI'O KOHTPOJIsA

. Kakue cyniecTByrOT BU/Ibl IOBPEKICHUMN B AJIEKTPOIHEPIETUUECKUX cUCTEMax?

. Kakue cymiecTByrOT peskuMbl pabOThI 3JIEKTPOIHEPTETUUECKUX CUCTEM?

. UTO Takoe KOpOTKO€E 3aMbIKaHue?

. Kakue Buibl KOPOTKUX 3aMBbIKAHUHN CYIIECTBYIOT?

. Uem 0TIMYaroTCsd HECUMMETPUYHBIE KOPOTKHE 3aMbIKaHUS OT CUMMETPUYHOIO?

. Uem oTnuyaeTcs nomnepeyHas He CHMMETPHS OT MPOJA0IbHOM?

. Kakoe Bo31eiicTBHE OKa3bIBAE€T TOK KOPOTKOTO 3aMbIKaHUSI HA TOKOBEYILIME JIEMEHTHI U MPO-

BOJHUKHU?

8.
9.

Yro Takoe ynaprHTI TOK U OT Y€ro 3aBUCUT €T0 BEIUUNHA?
Kakmne CYIICCTBYIOT NPAKTUYCCKHUEC MCTO/IbI pacd€Ta TOKOB KOPOTKOI'O 3aMBIKAHUA?

10. Ot kakux NapaMeTpoOB U KaKUM o6pa30M B CJIyda€ KOPOTKOI'O0 3aMbIKaHHA B 3JICKTPOSHCPIC-
THYECKOI CHCTEME 3aBHCHUT BEIIMUMHA TOKA KOpPOTKOI'O 3aMBIKAHUA?

O©oOoONO OIS~ WN PR

BOl'[pOCI)I TEKYIIEro KOHTPOJIsA

. O61I1e MPUHIIMITBI TOCTPOSHUS CHCTEM PENIeHHOM 3allUThl U aBTOMATHUKH.

. OcHOBHEIE BHU/IbI HOBpe)K)IeHI/If/'I B DJICKTPOOHCPICTHYCCKUX CUCTEMAX.

. BexTopHBIEe AHarpaMMbl U pacdeT TOKOB KOPOTKOTO 3aMbIKaHHMSI.

. OcoOGeHHOCTH pacyeTa TOKOB KOPOTKOTO 3aMbIKAHUS JIJIS TIEJIeH peIeiiHOM 3aIHThI.

. OnHoda3HbIe 3aMBIKaHUS B CETSIX C TTYXO 3a3€MJIIEHHOHN M U30JMPOBAHHON HEHTPAJIbIO.
. BextopHbIe quarpaMMsl 1 pacyeT TOKOB.

. Tparcdopmatopsl TOKa U HANIPSKEHUS AJIs1 PeNICHHOM 3aIlUTHI.

. KoHcTpykiins u MapKupoBKa BBIBOJIOB TPaHC(HOPMATOPOB TOKA.

. CxeMblI 3aMeIleHusl U BEKTOPHBIE TUarpaMMbl TpaHCPOPMATOPOB TOKA.

10. [orpemHOCTH TpaHCHOPMATOPOB TOKA.
11. Cxembl coelMHEHUS BTOPUYHBIX 0OMOTOK TpaHC(HOpMaTOPOB TOKA U OOMOTOK pelie.
12. KoadpdunmeHT cxembl Kak (HakTop, BIUSIONIANA HA TYyBCTBUTEIHLHOCTH 3aIIUTHI.
13. ToxoBble 3amuThl. OOIIME MPUHLIUIIBI HOCTPOSHUS TOKOBBIX 3aILUT.
14. Crioco6s1 oOecTieueHns CEIEKTUBHON PaOOThI TOKOBBIX 3aIIHT.
15. ToxoBas orceuka. 30Ha JeHCTBUS.
16. CxemMBbI TOKOBBIX OTCEUYEK Ha MMOCTOSTHHOM OTIEPATHBHOM TOKE.



17. Tox cpabaTbiBaHus oTceuku. HecenekTuBHbIe TOKOBbIE OTceukd. CriocoObl o0ecrieueHus ce-
JIEKTUBHOTO JIEWCTBUS HECEIEKTUBHBIX TOKOBBIX OTCEUECK.
18. MakcumarnpHasi TOKOBasi 3allUTa CO CTyNEHYaToW xapakTepucThkoid. CrocoObl obecrieueHHs
CEJICKTUBHOU PaOOTHI.
19. Cxembl MaKCHUMaJIbHON TOKOBOH 3aIIUTHI C HE3aBUCUMOHN BBIICPKKOW BPEMEHH CpaOaThIBAaHHS
Ha TIOCTOSIHHOM OIIEpaTUBHOM TOKE.
20. UyBCTBUTENBHOCTh MAKCUMAIBHOM TOKOBOH 3aIIUTHI.
21. Beibop Toka cpabaThIBaHMs U BBIIEPKEK BPEMEHU CpadaThIBaHUs MaKCUMAJIbHBIX TOKOBBIX 3a-
IIUT.
22. MakcumanbHasi TOKOBAs 3alllUTa ¢ 3aBUCHMOI OT TOKa XapaKTePUCTHUKOM.
23. CnocoObl obecrieueHus: CEIEKTUBHONW paboThl 3alIUT ¢ 3aBUCHUMOM OT TOKAa XapaKTEPHCTUKOM
cpabaTbIBaHMS.
24. CxemMbl MaKCUMaJIbHOW TOKOBOW 3alIUTHI C 3aBHCUMOM OT TOKa BBIIEP)KKON BpeMeHH cpaba-
THIBaHUSI.
25. TokoBas TpexcTymneHvaras 3aIiuTa.
26. Br16op mapameTpoB cpabaThIBaHUS TPEXCTYIEHYATON 3aIHTHI.
27. O1eHKa 9yBCTBUTEIBHOCTH TPEXCTYIEHYATOW TOKOBOM 3aIUTHI.
28. JIluarpaMMa BbIIEP)KEK BPEMEHU TPEXCTYIEHYATHIX TOKOBBIX 3aIIUT.
29. ToxoBas HampaBieHHas 3amuTa. Haznauenue.
30. Perne HanpaBieHUs MOIITHOCTH.
31. Cxema 1 BBIOOp MapaMeTpoB cpadaThIBaHUsI MAKCUMAJIbHOM TOKOBOM HalPaBICHHOH 3alUTHL
32. TokoBasi HalpaBJICHHAsE OTCEUKA.
33. JlucraHuOHHAS 3aIUTa. 30HBI JCHCTBHS.
34. Cxema TpexCTyleH4YaTol AUCTAaHIIMOHHOM 3aIIMThI Ha TOCTOSIHHOM ONIEpPaTUBHOM TOKE.
35. Beibop conpoTtuBieHns cpabaThIBaHUs M OLIEHKA YyBCTBUTEILHOCTH AUCTAHIIUOHHOMN 3aIUTHI.
36. Iuddepennmanpapie 3amuTel. HazHaueHue.
37. IlpuHnumn AeWCTBUS MPOJAOIbHON MU hepeHINaTbHON 3aIIUTHI.
38. BriOop mapaMeTpoB cpabaThIBaHUS MPOAOILHON MU hepeHITnaTbHON 3aIIHUTHI.
39. 3amuTel, ycTaHABIUBAaeMbIe Ha TpaHC(HOPMATOPAX sl BHISIBJICHUS BHYTPEHHUX MTOBPEKICHUH
(TpeboBanus [1YD).
40. I'a3zoBast 3amuTa.
41. TokoBas OTCeuka, MaKCUMajbHas TOKOBas 3alUTa.
42. luddepennmanpHas 3amuTa Tpanchopmaropa. Tokn HebamaHca B muddepeHnanbHoN 3a-
mure Tpaicopmaropa.
43. 3amuta TpancdopmaTopoB ot BHenHUX K3 u neperpy3ok. Beibop mapameTpoB cpabaTbiBaHHS
3alIUT.
44. 3amuThl TUHUHN AnekTporiepeaaun (Tpedosanus [1YD).
45. Busipl 3alMT, YCTaHABIMBAEMbIX Ha JMHUAX dJIEKTporepenadyn ¢ HanpsbkeHueM 35 kB u 110-
220 xB.
46. 3amuTel neKTpoABHUraTenei (tpedosanus [1Y D).
47. Bujpl 3a1UT, yCTAaHABIMBAEMBIX Ha JJIEKTPOJBUTATENSAX ¢ HOMUHAJIBHBIM HAINPSDKEHUEM BbI-
me 1 kB.
48. CxeMbl 3alIMT, BHIOOp MapaMeTpoB cpadaThHIBAaHUS W IMPOBEPKA YYBCTBUTEIHHOCTH 3aIIHT,
yCTaHaBJIMBAEMBIX Ha 3JICKTPOJIBUTATENISIX C HOMUHAIBHBIM HanpshkeHrueM Boiiie 1 kB.
49. 3amuTel reHepaTopoB. OCOOEHHOCTH 3aIUT TeHEPaTOPOB, PAOOTAIIUX B OJIOKE C TpaHC-
¢dbopmaTropom, U reHepaTopoB, pabOTAIOIIUX HAa COOPHBIE IITHHBI.
50. ABTOMaTHYEeCKOE MTOBTOPHOE BKIIFOUCHUE HA JMHUAX AJIeKTporepenaaun. Haznauenue. Beibop
napaMeTpoB cpabaThIBaAHMUSL.
51. ABTOMaTHUYECKOE BKIIFOUEHNE PE3EPBHOTO NTUTaHUsA. BrIOOp mapamMeTpoB cpabaThIBaHUSI.
52. ABTOMaTHYeCKas 4acTOTHAs pasrpyskKa.

TecroBble 3a1aHUA
Tect - 1 OGmmue cBeneHus o peneiHo 3amure. OCHOBHbBIE BUIbI OBPEXKACHUN B 3JI€KTPOIHEpre-
THYecKUX cucremax. OCOOEHHOCTH pacueTa TOKOB KOPOTKOTO 3aMbIKaHUs Uil pesieiiHoN 3amuThl. Toko-
BbI€ 3aIlIUTHI
1. KakoBO 0CHOBHOE Ha3HAUYEHUE PEIEHHON 3aIUTHI?



a) BBISIBJIICHUE TOBPEKICHUS U JICMCTBUE HAa OTKIIOYCHUE BBIKJIIOYATENEH ISl OTAETICHHUS MOBpE-
’KJICHHOTO 3JIEKTPOIHEPTeTHUECKOTO OOBEKTA.

0) BBISIBJICHHE YTSDKEIIEHHOTO pekMMa padoThl M Bblaua MH(OpMAIMKM O HEM — JIEHCTBHE Ha CHUT-
HaJl.

B) BBISIBJICHUE TTOBPEXKICHUS U Bbl1aua HH(pOpMAIMK O HEM — JIeHCTBUE HA CUTHAJL.

T') BBIABJICHUE YTSHKEICHHOTO pekrMa paboThl U ICHCTBHE HA OTKIIIOYCHUE BBIKITIOYATEICH IS OT-
JEeTCHHS TOBPEXKICHHOTO AIEKTPOIHEPreTHIECKOTO 0OBEKTA.

2. BeiGepute IyHKT, COOTBETCTBYIOIIMI  OMHCAHHIO
IIPEBSABISIEMOrO K pesIeHON 3amuTe?

a) perneifHas 3amuTa JOJDKHA ONPEEIISATh MOBPEKIACHHBIN JIEMEHT U 10/1aBaTh KOMaH/1y Ha JIOKa-
TU3anuio (OTKITIOYEHHE) 3TOTO IIEMEHTA BBIKITIOUATEIISIMU, ONMKaWIIIMK K HICTOUHUKY MU TAHHUS.

0) peneliHast 3aIUTa JOJDKHA ONPENENIATh TOBPEKIACHHBIN AIEMEHT M 10/1aBaTh KOMaHy Ha JIOKa-
TU3aIMIo (OTKIIIOUEHHE) UICTOYHHUKA TUTAHUS.

B) peJieiiHas 3ammTa JOJDKHA ONPEessTh MOBPEXKICHHBIN AIEMEHT U I0/1aBaTh KOMaHay Ha JIOKa-
TU3AIMI0 (OTKIIIOUEHHE) 3TOTO AJIEMEHTA BBIKITIOUATEIISIMH, OJMKAHIIIMU K MECTY TTOBPEXKICHHS.

T') peneiiHas 3amuTa JOJDKHA ONPECIISATh MOBPEXKICHHBIN IEMEHT M M0/1aBaTh KOMaHAy Ha JIOKa-
TU3AIMI0 (OTKIIIOUEHHE) 3TOTO AJIEMEHTA BBIKIIOUATEISIMH, OJFKANIIINMU K 3IEKTPO-TIPUEMHHUKAM.

Tpe6OBaHI/IH celeKkmusHocmu,

3. Kakue 3ammThl Ha3bIBalOTCSI OTHOCUTEIBHO CEIEKTUBHBIMU?

a) 9TO 3allUThI, KOTOPHIE MO MPHUHIIUITY JIeHCTBUS PearupyroT Ha MOBPEXKICHUS TOJIHKO Ha 3allU-
[IIAEMOM 3JIEMEHTE, T.€. UMEIOT OTPAHUYCHHYIO 3aIIUIIAEMYIO 30HY, U IIPH 3TOM UMEIOT HauOOJIBIIYIO U3
BCEX 3aIlUT BbIIEPKKY BPEMEHH.

0) ATO 3aIUTHI, KOTOPHIE IO MPUHIUITY JEHCTBHS PEarupyroT Ha MOBPEKACHUS TOJBKO HA 3aIllH-
[[a€MOM 3JIEMEHTE, T.€. UMEIOT OTPAHHUYEHHYIO 3allUIIAeMYI0 30HY, U HE TPEOYIOT MPHU 3TOM BBIICPKKU
BpeMeHH, TakK Kak mpu K3 Ha «9qyXHUX» y4acTKax OHU HE MPUXOIST B JACHCTBHE.

B) 3aIIIUTHI, CEJICKTUBHOCTD JIEUCTBHUS KOTOPHIX 00ECIIEYMBACTCS CTYIIEHYAThHIM BRIOOPOM MapaMeT-
pOB cpabaThIBaHMs 3alIUT HECKOJIBKMX 3JEMEHTOB IO OTHOIIEHHIO K 3aIUTE CMEXKHOTO 3JIeMEHTa
(HampuMep, BBIICPKEK BPEMEHH ).

T') 3alUTHI, CEICKTUBHOCTH JECHCTBHS KOTOPHIX 00ECIIEYMBACTCS TIABHBIM BHIOOPOM IMapaMeTpoB
cpabaTbIBaHUS 3alUT HECKOJIBKUX AJIEMEHTOB MO OTHOILIEHUIO K 3aluTe Onrkaiiieil K MICTOYHUKY MHUTa-
HUs (HarpuMmep, BbIIEPIKEK BPEMEHHU).

4. KakoBa BepHasi CTpyKTYpHYIO cxeMy peseiiHoi 3amuTsl? Ha pucynke 0003HaueHbI:
UII - u3mepuTensHbIi MpeodpazoBarelib;
NO - n3mepuTenbHbIil opras;
JIY - morndeckas 4acThb;
CO - curHaibHbIN Opras;
N - ucrionHUTENbHBIE DJIEMEHTHI.

S. UTto Ha3pIBaeTCsI HOMUHAIBHBIM K03 duiinenTom Tpanchopmaiuu Tpaachopmaropa Toka?
Q \ Q Q Q:
~—|:|— SamumaeMblii 00beKT Jamumaemblii 00beKT
Ul Ul
s 1 HIT Ho ik} g HO HII
a) 6)
Q Q Q Q
3amumaeMbIii 00beKT 3amumaeMblil 06LeKT
Ur ur
=] =]
co J4 Ho wn J4 o Ho HIx
r)




|
a) OTHOIIIEHHE BTOPUIHOTO K IEPBUYHOMY HOMHHAJIBHBIX TOKOB N~ = —2%

mm

Luom

. )
0) OTHOIIICHHE MEPBUYHOTO KO BTOPHYHOMY HOMHUHAJIBHBIX HAMPSDKEHUN n =~ = —2—
2 nom
J U 2 Hom
B) OTHOILIEHUE BTOPUYHOTO K IEPBUYHOMY HOMUHAJIbHBIX HANIPSDKEHUNA n, =~ = —*—
Lnom
I 1 Hom
I') OTHOLIEHHE [IEPBUYHOIO KO BTOPUUHOMY HOMUHAJIBHBIX TOKOB n = —“—
2 Hom
6. Uro Ha3bIBaeTCS HOMHUHAIBHBIM KOIPPHUIIMEHTOM TpaHchopmanuu TpaHchopmaropa
HanpspKeHus?

a) OTHOIIIEHHE YHCE]T BUTKOB OOMOTOK n, = —-

W,

1
rJe Wy - YUCJIO BUTKOB IEPBUYHON OOMOTKH; W7 - UUCIIO BUTKOB BTOPHYHON OOMOTKH.

U
0) OTHOIICHHE MEPBUYHOTO KO BTOPHYHOMY HOMHUHAJIbHBIX HANPSDKCHUH n, = —%—

H

2 Hom

u
B) OTHOIIICHUE BTOPHYHOTO K IEPBHYHOMY HOMHUHAJIBHBIX HANPSDKCHUH n, = —2—

H

Lnom

|
r ) OTHOIICHHUEC ICPBUIHOI'O KO BTOPUYHOMY HOMHUHAJIBHBIX TOKOB n =~ = —Loon

m

2 nom

7. UYrto Ha3wiBaeTcs Ko duimeHToM Bo3Bpara peie?

a) OTHoleHue ToKa cpabaTbiBaHus |, kK TOKy Bo3Bpata pene lqp, k, = ——.
|

p

0) OTHoOIIEHNnE CyMMbl MUHUMAIBHOMU | pmin 1 MAKCUMANBHOH |pmax YCTABOK TOKA CpabaThIBaHUSA K
I cp min + 1 cp max

6p

B) OTHOIIEHUE Pa3HUIIBI MAKCUMAIBHON | pmax ¥ MUHUMANBHOH |¢pmin YCTaBOK TOKa cpabaThIBAHUS

TOKY BO3Bpara pene lg,, k, =

cp max ¢p min

K TOKY BO3BpaTa pene lqp, k, =

p

r) OTHOmEHnE TOKa Bo3Bpara pene |y, k Toky cpabaTeiBanus |, k, = —.

8. Bri6epute cxeMy coeTMHEHHUs] BTOPUYHBIX OOMOTOK TpaHC(HOpMaTOpOB TOKa C 0OMOTKaMH

pelie, TO3BOJSAIOUIYIO BBIIOJHUTH TOKOBYIO 3alUTY OT 3aMBIKAHMM Ha 3€MIII0 B CETAX C TIIIYyXO
3a3€MJIEHHON HEUTPAJIBIO.
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L
M kA2
L
TAa TAc
i 1 ks
- L
a)
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‘ kA1 J =
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1 1]
= .
B) r)
a) BApUAHT a).
0) BapuaHT 0).
B) BapUaHT B).
') BApUaHT T).
9. Kakoit ¢popmyrnoit onpenensieTcss TOK cpadaThbIBaHMs pejie MAKCHMAITLHOW TOKOBOH 3aIUTHI
JIUHUU?
k -k -k
a) Ilp = kK nmm pab max *
k -n
6) Ilp = k” -km kCX pa6 max "
k -k -k
B) I _ " c3 X
cp k .
3 nmm pab max
k i k "3 k('X n mm
r)lcp: k ’Ipaﬁmax'

rae k, - koapduuueHt HagexHocTy; k- k03(GHULHUEHT caMo 3aIlycKa Harpys3Ku;

k_ - K03(p)(pUIIUEHT CXEeMBI COEIMHEHHSI BTOPUUHBIX OOMOTOK TpaHC()HOPMATOpOB TOKAa ¢ OOMOTKAMH PEIIE;

@

k, - ko3 uumeHT Bo3Bpara pene; n, - k03(pHUIUEHT TpaHCHOPMALUU TpaHCHOPMATOpPa TOKA;

mm

| - MaKCUMaJIbHBIN pabOYMil TOK B JIMHUU.

pa6 max

10. Jns  obecriedeHUs] MpaBWIBHOW pPabOThl MaKCHUMAalIbHOM TOKOBOM 3alllUThl BpeMs
cpabaThIBaHU 3aIUTHI, HANOOJIee YJAIEHHON OT MCTOYHHUKA MTUTAHUS, IPUHIUMAETCS?

a) paBHbIM O C.

0) MakCUMaJIbHBIM.

B) MHHUMAJIbHBIM.

T) paBHBIM 5 C.

11. UyBCTBUTENHHOCTH 3aIIUATHI OIICHUBAETCS 3HaUY€HWEM KOA(h(UIMEHTa TyBCTBUTEIBHOCTH.

ITo kaxoii (hopmysie onpezaesnsieTcs 3HaueHHe KoddduirenTa 4yBCTBUTENEHOCTH K,?
(2)
a) k _ K3 min
|

c3

|
0) k. =—3

K3 min




54

B) k, = —.
I c3
I
r) k, = —.
54
e | ‘2; ., - MUHHMaJbHOE 3HAYEHUE TOKA KOPOTKOTO 3aMbIKaHUs; | = - TOK cpaOaThIBaHUS 3aIUTHI.
12. YeMm 00eCIIeYnBaETCS CEJIEKTUBHOCTD IE€HCTBUS TOKOBON OTCEUKU?

a) BBIOOPOM yCTaBOK BPEMEHU CpadaThIBAHUSI 3AIUTHI.

0) BBIOOPOM yCTABOK TOKa CpabaThIBaHMS 3aITUTHI.

B) BRIOOPOM YCTaBOK COITPOTUBIICHUS CpabaThIBaHUsI 3aIUTHI.
') BBIOOPOM YCTaBOK HANPsDKCHUsSI CPpaOaThIBAHUS 3aIUTHI.

13. B kakux ciayyasx HEOOXOAMMO MPUMEHSITh MAKCUMAIIbHYIO TOKOBYIO 3aIIUTY C IIYCKOM IO
HanpsbkeHuio? BeiOepute oJH BapraHT OTBETA.

a) Ui TIOBBIIICHHUS YYBCTBUTEIBHOCTU PAOOTHI TOKOBBIX 3aIUT B KOJIBLIEBBIX CETSIX C OJHOCTO-
POHHUM U PaJIUATBHBIX CETAX C ABYCTOPOHHUM IMUTAHUEM.

0) 11 MOBBILICHUS] YyBCTBUTEILHOCTH PA0OTHI TOKOBBIX 3aLIUT B CETSAX C OAHOCTOPOHHHUM IUTa-
HUEM.

B) JUISL TIOBBIIICHHS] YYBCTBUTEIBHOCTH PabOThl TOKOBBIX 3alllUT BO BCEX KOH(PHUTypalusix ceTeid,
[IOJIBEP’KEHHBIX YaCThIM TEXHOJIOTMYECKUM IIEPETPy3KaM.

T') TOJIBKO B CETAX, XapaKTEePHU3YIOIIUXCS YAaCTHIMU MEPEHANPSKEHUSIMHU.

14. Kak ocymiectBisieTcst BBIOOp BbIIEPKEK BPEMEHU CpabaThIBaHNs MAKCUMAJIBHBIX TOKOBBIX
HaIpPaBJIEHHBIX 3aIIUT?

K1 K2
: 1 2 3 4 5 6
Ol—+—olto—olo—+oe
(I 4 ' 8 '

a) M0 CTYMEHYaTOMY MPHUHIUITY OT YHEPrOCUCTEMBI OOJNbIIEH MOITHOCTH K SHEPrOCUCTEME MEHb-
ey MOITHOCTH.

0) 1o CTyMeH4YaroMy MPUHIHUITY OT YHEPrOCHCTEMbI MEHBIIEH MOIIHOCTH K YHEProcUCTeMe 0OJb-
ey MOITHOCTH.

B) 10 BCTPEYHO-CTYIICHYATOMY IIPUHIIUITY.
F) BpEMs BBIACPIKKHU Cpa6aTI>IBaHI/I$I 3aIIUTHI 3a0aCTCA IJI 3alllUT BCEX YUYACTKOB OJMHAKOBBIM.

15. Kakue ocHOBHBIE TpeOOBaHUS MPEIBABISIIOTCS K penieiiHoN 3amuTe? Bpibepute HECKOIBKO
BapUaHTOB OTBETA:

a) CenexkTUBHOCTb.

6) beicTponeiicTBue.

B) UyBCTBUTEIBHOCTb.

r) HagesxxHoCTb.

n) PesepBupoBanue.

¢) Bo3aMoxHOCTh MOBTOPHOTO CpabaThIBaHusl.

K) JAnutenbHbIN CPOK CITYKOBI.

3) YHHU(PULIMPOBAHHOCTb.

1) TouHOCTH OmpenieeHHs AMEKTPUIECKUX BETUUHH.

16. KakoBo OCHOBHOE Ha3HaueHHWE H3MEPUTEIBHBIX MpeoOpa3oBaTeNel Ieneil penerlHoi
3aIUTEL?

a) M30JIUPOBaTh IETH BBICOKOTO HAMPSIKEHHS] OT BTOPUYHBIX IIETed 3alUThl U MPeoOpa3OBHIBATH
BXOJIHBIC BEJIMYMHBI B BEJIMYUHBI, YIIOOHBIE JJIsI H3MEPEHUH.

0) mpeoOpa30BHIBaTh BXOAHBIE BEIMYMHBI B BETMUMHBI, YIOOHBIE /IJIs1 U3MEPECHHI .

B) U30JIMPOBATH IEMH BHICOKOTO HANIPSDKEHHS OT BTOPUYHBIX IENEH 3alUTHI.



') U3MEPECHHE BXOIHBIX BEITUYHH U UX MpeoOpa3oBaHue (yCUIICHHUE) C IENbIO Mepeiadyn Ha APYrue
JJIEMEHTBHI 3aILUTHI.

17. CornacHO HOpPMaTHUBHBIM TPEOOBAHMAM, MOTPENTHOCTh TpaHC(HOPMATOPOB TOKA B IETSX
peNeHON 3alUThl HE JOJDKHA IPEBBIILATS ...... (BBIOEPHTE COOTBETCTBYIOIINI BapUaHT)

a) 0,5%.

0) 1%.

B) 5%.

r) 10%.

18. Yem oOecrneunBaeTcsi TpeOOBAaHUE CEICKTUBHOCTH MAaKCHMAJBHBIX TOKOBBIX 3aIIHUT JUIS
MPEJCTABICHHON CXeMbI?

MT32 AITSJ K

lolos ol

J1 JI2 J3
a) YcraBKaMH MO TOKY cpabarbIBaHHUS 3aluThl OT MUHUManbHOM (MT33) mo MakcumalbHOMN
(MT3y).
0) YcraBkamu 1Mo BpeMeHHU cpabaThlBaHUA 3alIUTHI 0T MUHUMaiIbHOU (MT33) 10 MakcumanbHON
(MT3y).
B) YcraBKamMu MO TOKY Cpa0arTbIiBaHHUsS 3aluThl OT MUHHManbHOM (MT3;) mo MakcumanbHOMI
(MT33).

r) YcraBKamMH MO BPEeMEHH CpalaThiBaHUS 3alUThl 0T MUHMMaibHOU (MT31) 10 MakcuMaibHOU
(MT33).

19. Kak ompenensercst  KOX(QQHUIMEHT CXEMBl COCIMHEHUS  BTOPHYHBIX  OOMOTOK
TpaHc(hopMaTopoB TokKa ¢ 0OMOTKaMu pese?
a) OTHOILEHUE TOKAa B 0OMOTKe pene |l,4 K TOKy Ha BTOPUYHBIX 0OMOTKaX TpaHchopMaropa TOKa

Iprl)
|

2mm

|2mma km. =

0) OTHOILIIEHHE TOKa Ha BTOPUYHBIX OOMOTKax TpaHcopmaropa TokKa |z, K TOKy B OOMOTKe perne

2mm

r¢

g k., =

B) OTHOLIEHHE TOKa B 0OMOTKE pene |l,g K TOKy Ha IMepBHYHBIX OOMOTKaxX TpaHC(POpMAaropa TOKa

e

Ilmma kcx =

1mm

I') OTHOIIEHHE TOKAa Ha NEPBUYHBIX OOMOTKAx TpaHchopmaropa Toka |j.,, K TOKy B 0OMOTKe pelie

1mm

Iﬂd>

Ipdn K, =

20. B kakux cirydasx HE0OXOIUMO MPUMEHSTh TOKOBBIC HAIIPABIICHHBIE 3aIIUTHI?

a) sl 00ecTeyeH s CeeKTUBHOCTH JICUCTBUS TOKOBBIX 3aIIUT B KOJBIEBBIX CETAX C OJHOCTOPOH-
HUM U paguaJIbHBIX CETAX C ABYCTOPOHHUM ITUTAHUCM.

0) Uit obecreyeHus! CENEKTUBHOCTH JIEHCTBUS TOKOBBIX 3aIIUT B CETAX C OJHOCTOPOHHUM MHUTA-
HHUEM, IMOABCPIKCHHBIX YaCThIM TEXHOJIOTHYCCKUM IEPETPY3KaAM.

B) 1t oOecredeHus: CeIeKTUBHOCTH JEHCTBUS TOKOBBIX 3aIUT BO BCEX CETSIX C OJHOCTOPOHHUM
IINTAHUECM.

T) AJig o0ecreueHus MOBBIIIEHHON YyBCTBUTEILHOCTH PA0OTHI TOKOBBIX 3aIIUT BO BCEX KOHPUTY-
palmsax CeTeu.

Tect- 2 Quddepenunanpias U AUCTAaHIMOHHAS 3alllUTa, 3aIlIMTa TPaHCHOPMATOPOB, JIUHUN DJIEK-
TpoIlepeiaut, 3JIEKTPOJIBUraTeNel, TEHEPAaTOPOB, aBTOMAaTUYECKOE IOBTOPHOE BKIIIOUEHUE HA JIMHUAX



3JIEKTPOIIEpEIaur, aBTOMAaTHUYECKOE BKIIFOUEHUE PE3ECPBHOIO MUTAHHUs, ABTOMATHYECKAS] YAaCTOTHAS pas-
rpy3ka

1. Ha ueM ocHOBaH MpUHIUT EHCTBUS AUCTAHIIMOHHON 3amuThI? BeiOepuTe 0quH BapuaHT
OTBETA.

a) Ha KOHTPOJIE U3MEHEHHsI pa00YNX MAKCHMAJIbHBIX TOKOB Ha 3aIUIIAEMOM YJ9acTKe.

0) Ha KOHTPOJIE U3MEHEHUS HAPSDKEHUS Ha 3alllMIIaeMOM YJacTKe.

B) HA KOHTPOJIC U3MEHEHUSI CONIPOTUBIICHUS 3AIUIIAEMOT0 y4acTKa.

') Ha KOHTPOJIE TOKOB KOPOTKOT'O 3aMbIKaHUS Ha 3al[HIIIaeMOM Y4acTKe.

2. Kak omnpenensercs mnepBUYHOE CONPOTUBJICHHE CpabaTbiBaHUS IE€PBOM  CTYNEHU
JUCTAHIIMOHHOM 3aUTHI?

=]
~

N

IN

z.
T) z(,j—kﬂ~[zjl+ ! ]
, «

rae K, - xko3hdumeHT HageKHOCTH, YUYUTHIBAIOIIUI MMOTPEHIHOCTH TpaHC(HOPMATOPOB TOKA U
TpaHc(hOpMaTOPOB HANPSKEHMSI, pesie CONMPOTUBIICHUS U MOIPEIIHOCTU pacyera; Z, - COPOTHBIICHHUE 3a-
MIUIAEMON JIMHUY; Z,; - CONMPOTUBIICHNUE 3AIUINAEMON JIMHHUMU; Z,> - CONPOTHBICHUE CMEKHOU JIMHHU;
Kinox - K03(puIIMEHT TOKOpacTIpeeeH s, YIUThIBAIOIINII OTHOLICHHE TOKA KOPOTKOI'O 3aMbIKAHHSI B Me-
CT€ YCTAaHOBKH 3aIIUTHI K TOKY B JIMHUH, C 3aIIUTOW KOTOPOI MMPOBOAUTCS COTIACOBAHHE;

Zr - conpoTuBieHue TpaHchopmaropa; Umin - MUHHMabHOE pabouee HANpspKEHHE Ha IIMHAX MOJCTaH-
UH; lymax - MAKCHMABHBIA TOK Harpy3ku; K, - K03 UIIMEHT BO3BpPATa PENe; Puazp pacy - PACIETHBIHN yrou
Harpy3KH; @, - YroJl MAaKCUMaJIbHOW 4yBCTBUTEIBHOCTH PEJIe.

3. B kakoM u3 mpenctaBieHHbIX ciaydaeB Tok B pene KA muddepenunansHoil mpogonbHon
3a1uThl OyAeT paBeH npumepHo 07
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Ki

a) BapUaHT a).

0) BapuaHT 0).

B) B 00OHX CIIydJasix.

T') HA B OJTHOM U3 TIPEICTABICHHBIX.



4. Ha uem ocHoBan npuHiun neiicteus auddepeHunanbHo-pa3HoOH BBICOKOUYACTOTHOM
3aIUTEI?

a) HAa CPAaBHEHUHU BEJIMYMH TOKOB MO KOHIIAM 3alUINAEMOM JINHUH.

0) Ha CpaBHEHUH HANpPAaBJICHUI TOKOB MO KOHIIAM 3alUIIaeMON JINHHN.

B) Ha CPAaBHEHHMH HANpPSHKEHUS 110 KOHIIAM 3alIMIIaeMO JTMHUH.

T') Ha CpaBHEHUH (Da3 TOKOB 110 KOHIIAM 3aIUIIAEMOM JTHHUH.

5. Kakue dakTopel HeEoOXOmMMMO ydYecTh NpH MNpHU BBIOOpPE TOKa cpadaThIBaHUS
muddepeHInaIbHON 3auThI?

a) 3alMTa JI0JDKHA paboTarh OT OpOCKa TOKa HaMAarHMYMBAHWS B MOMEHT BKJIFOYCHHUS HEHArpy-
’KEHHOTO CHJIOBOTO TpaHc(opMaropa 1o HanpspkeHHue.

0) 3amuTa HE I0JDKHA PadoTaTh OT OPOCKa TOKAa HAMarHUYKMBaHUS B MOMCHT BKIIIFOUYCHUS HEHArpy-
’KEHHOTO CHJIOBOTO TpaHc(opMaropa 1o HanpspkeHHue.

B) 3aIllMTa HE JOJDKHA paboTaTh OT MAaKCUMAJIbHO BO3MO)KHOTO TOKa HeOaIaHca B pe)KMME BHEIIHE-
T'O 3aMbIKaHHSI.

T') 3alllMTa JIOJDKHA padoTaTh OT MAKCUMAJIbHO BO3MOXKHOTO TOKa HeOajlaHCa B PEKUME BHEIIHETO
3aMBIKaHUSI.

6. Kakue WuCIONB3YyIOTCS THUIBI 3alllUThl TEHEPaTOpOB OT BHYTPCHHUX MOBPESKICHUI?
BriOeprTe HECKOIBKO BapHAHTOB.

a) morepevynas auddepeHnnanpHas 3ammuTa.

0) nponosnbHas auddepeHIuaIbHas 3anuTa.

B) 3aIIMTa OT 3aMbIKaHUH Ha 3EMIIIO.

') MaKCUMaJIbHasi TOKOBAsI 3aIUTa ¢ OJIOKMPOBKOM 110 HAIPSHKEHHMIO.

1) IByXCTyI€HuYaTasi TOKOBasl 3allliTa 0OpaTHOM MOCIIEe0BATENbHOCTH.

€) YeThIpeXCTyleHuYarasi TOKOBas 3alliTa OOpaTHOH IMOCIEJOBaTEIbHOCTH M JUCTAHIIMOHHAS 3a-
IINTA.

7. Kakue nomkHbl OBITh YUTEHBI BO3MOMKHBIE IOBPEXAEHHUS IPU BHIIOJIHEHUHM 3aLIUT
TpaHc(hopMaTopoB U aBTOTPAHCHOPMATOPOB ?

a) MHOro(a3Hble 3aMbIKaHUsl B OOMOTKax M Ha BbIBOJaX TPaHC(HOPMATOPOB;

0) onHO(a3HbIe 3aMbIKaHUs B 0OMOTKAX M Ha BBIBOJAX TPaHC(POPMATOPOB;

B) BUTKOBBIC 3aMbIKaHHsI B 0OMOTKaX TPaHC(OPMATOPOB;

I') BHEIIHUE KOPOTKHE 3aMBbIKaHUS;

1) meperpyska Tpanchopmaropa;

€) MOHIKCHNE YPOBHS Macia WIH OTKIIOUYEHUS IPHHYAUTEIBHON CHCTEMbI OXJIaXKICHUS;

) «I10’Kap» CTaJu MarHuT MPOBOJA.

3) HU OJIUH U3 MPECTABIICHHBIX.

8. BriOepute U3 MpeIOKEHHBIX XapaKTEPUCTHK PeJie COMPOTHBIICHHS TY, KOTOpasi COOTBETCTBY-
€T pelie, KOTopoe He paboTaeT MpH HampaBlIeHUH TOKA U3 JTUHHUH K IIMHAM U MCIIONB3YEeTCs sl Halpas-
JIEHHOU 3aIUThI?
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B) r)
a) BApHUAHT a).
0) BapuaHr 0).
B) BapUaHT B).
') BapUaHT I).
9. [lo kakoMy BBIPOKEHHUIO MPOU3BOAMUTCS TIEPECUET TMEPBUYHOIO  COMPOTUBIICHUS

Cpa6aTI>IBaHI/IH 3alIUThI HA COIIPOTHUBIICHUC Cpa6aTBIBaHI/I$I pene‘?

a)z =1z_-—"

cp c3

mm

6)z, =z_-n_-n

cp ¢z mm mu "

B)z =1

p c3

TJI€ Zp, - CONIPOTUBIIEHHE CPAaOaThIBAHUS PEIlE;

Z.; - IEPBUYHOE CONPOTHUBIICHHE CPadaThIBAaHUS 3aLIUTHI,

Ny - KO3PGULIMEHT TpaHChOpMAIIIU TpaHCPopMaTopa TOKa,

Ny - KO3 PULIMEHT TpaHchopMaLuu TpaHCPOpMATOpa HAMIPSKEHUS.

10. Kakoil Buz peneiiHON 3a1uThl IPEICTaBICH Ha cXeme?
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a) mpoxaonbHas aAuddepeHranbpHas TOKOBasl 3anuTa.
0) nomnepeunas nuddepennnanbHas TOKOBas 3aIIUTa.
B) nuddepeHnnanbHo-(ha3Has BHICOKOYaCTOTHAS 3aIlUTa.

Bonpocs! k 3x3aMeny

. O01ue NPUHIKIBI TOCTPOCHUS CUCTEM PEJICHHOMN 3alIUThl U aBTOMATHKH.
. OCHOBHBIE BU/IbI IOBPEXKACHUHN B 3JIEKTPOIHEPIeTUYECKUX CUCTEMAX.
. BekTopHbIe AuarpaMmbl ¥ pacdeT TOKOB KOPOTKOT'O 3aMbIKAHHUSL.
. OcobGeHHOCTH pacyeTa TOKOB KOPOTKOT'O 3aMbIKaHUs JUIs LeJiel pesieiHON 3aIlUThI.
. OgHOa3HbIe 3aMBIKAHUS B CETAX C TIYXO 3a3€MIIEHHOW U M30JIMPOBAHHON HEUTPAIIBIO.
. BekTopHbIe 1uarpaMMbl ¥ pacyeT TOKOB.
. Tpancopmatopsl ToKa U HaNpsKEHUs 1715 pesIeHON 3aIlUThI.
. KoHCcTpyKIIMs M1 MapKUpOBKa BHIBOJIOB TPAaHC(HOPMATOPOB TOKA.
. CxeMmbl 3aMelleHHs] U BEKTOPHBIE TUarpaMMbl TpaHc(OpMaToOpoB TOKA.
. [TorpemrHOCTH TpaHCHOPMATOPOB TOKA.
. CxeMbl coeIMHEeHMs] BTOPUYHBIX 0OMOTOK TpaHCc(hOpMaTOpOB TOKa 1 0OMOTOK pelie.
. KoapunmenT cxemsl kak (pakTop, BAUSIONUINI Ha 4YyBCTBUTEIBHOCTD 3aIUTHI.
. TokoBbIe 3amuThl. OOIIMEe TPUHIIUIIBI TOCTPOECHUS TOKOBBIX 3allUT.
. CniocoObI oOecrieueHus CeeKTUBHOM pabOThl TOKOBBIX 3aIIUT.
. ToxoBas orceuka. 30Ha AEUCTBHUS.
. CXeMbl TOKOBBIX OTCE€YEK Ha IOCTOSTHHOM OIEPATHBHOM TOKE.

17. Tok cpabaTbiBaHMs OTceuku. HecenekTuBHble TOKOBBIE 0TceukH. CriocoObl obecredyeHus ce-
JIEKTUBHOTO JIEWCTBUS HECEIEKTUBHBIX TOKOBBIX OTCEYEK.

18. MakcumanbHasi TOKOBas 3alUTa CO CTYNEHYaToOM XapakrepucTukoil. CriocoObl obecnieueHus
CEJIEKTUBHON pabOTHI.

19. Cxembl MakCMMaIbHOM TOKOBOH 3aIUThI C HE3aBUCUMOMN BBIJICPKKONW BpeMEHHU cpabaThIBaHUS
Ha TIOCTOSIHHOM OIIEpaTUBHOM TOKE.

20. UyBCTBUTEIBHOCTh MAKCUMAJIBHOM TOKOBOM 3aIIUTHI.

21. Boibop TOKa cpabaThIBaHUsI M BBIIEPKEK BPEMEHU cpabaThIBaHUS MAaKCHMAIIbHBIX TOKOBBIX
3aIuT.

22. MakcumaibHasi TOKOBasI 3alIUTa C 3aBUCHMOM OT TOKA XapaKTEPUCTHKOM.

23. Crioco0bl obecrieueHus CelNeKTUBHOM paboThI 3aIUT € 3aBUCUMOM OT TOKA XapaKTEpUCTHKON
cpabaTbIBaHMSI.

24. CxeMbl MaKCUMaJIbHONH TOKOBOW 3aIlUTHI C 3aBUCHMOIl OT TOKa BBIIEPIKKON BpeMeHH cpada-
THIBaHUSI.

25. TokoBas TpexcTyneHvaras 3aIiura.

26. Br16op mapameTpoB cpabaThIBaHUS TPEXCTYIICHYATOH 3aIIUTHI.

27. O1eHKa 4yBCTBUTEIBHOCTH TPEXCTYIEHYAaTOW TOKOBOM 3aIUTHI.

28. JlmarpaMma BBIZICP)KEK BPEMEHHU TPEXCTYIEHYATHIX TOKOBBIX 3aIIHT.

29. ToxoBas HampaBieHHas 3amuTa. Haznauenue.
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30. Pene HampaBiieHUsSI MOIITHOCTH.

31. Cxema u BBIOOp MapaMeTpOB CpadaThIBaHUS MaKCUMaJIbHON TOKOBOWM HANPaBICHHOM 3alTUTHI.

32. TokoBast HaIIpaBJIeHHAs! OTCEUKA.

33. JlucTaHuroHHas 3ammuTa. 30HbI ACHCTBUA.

34. Cxema TpexCTyneHYaTO! AUCTAHIIMOHHOM 3alUThl Ha TIOCTOSSHHOM OTIEPAaTUBHOM TOKE.

35. Be1bop comporuBieHus: cpabaThIBaHUS M OLIEHKA YYBCTBUTEIbHOCTH JHMCTAaHIIMOHHOM 3amiu-
THI.

36. uddepennmanpapie 3amuTel. HazHaueHue.

37. IlpuHnumn AeWcTBUS NPOJOIbHON MU depeHIInaTbHON 3aIIUTHI.

38. BriOop mapameTpoB cpabaThIBaHUS MPOAOILHON U depeHITnanbHON 3aIUTHI.

39. 3amuThl, ycTaHABIMBaEMbIe Ha TpaHCHOpPMATOpaX ISl BHISBICHUS BHYTPEHHUX MTOBPEKICHHIA
(TpeboBanus [1YD).

40. I'a3oBast 3amuTa.

41. TokoBast OTCeuka, MaKCUMajbHas TOKOBas 3allUTa.

42. luddepennmanpHas 3ammra Tpanchopmaropa. Toku Hebananca B auddepeHraabHoi 3a-
uTe Tpancopmaropa.

43. 3amura TpanchopmaTopos ot BHemHUX K3 1 neperpy3ok. Beibop napameTpoB cpabaThiBaHUS
3aIluT.

44. 3amuThl TUHUHN AnekTporiepeaaun (Tpedosanus [1YD).

45. Buppl 3a1UT, YCTaHABIMBAEMbIX Ha JIMHUSX dJIEKTponepenadu ¢ HanpspkeHuem 35 kB u 110-
220 kB.

46. 3amuTsl AnekTpoaBurartenei (Tpedoanus [1YD).

47. BUIbI 3aIUT, YCTAHABIIMBAEMBIX Ha JJICKTPOIBUTATEISIX ¢ HOMUHAIBHBIM HAINPSKCHUEM BbI-
me 1 kB.

48. CxeMbl 3aIIUT, BHIOOpP MapamMeTpoB cpabaThIBaHUS W MPOBEPKA UyBCTBUTEIBHOCTU 3aIlUT,
yCTaHABIMBAEMBIX Ha 3JIEKTPOJBUTATENSIX C HOMUHAIBHBIM HanpspkeHueM Boie 1 kB.

49. 3amuTel reHepaTopoB. OCOOCHHOCTH 3alIUT TEHEPaTopoB, paboTarommx B OJOKE ¢ TpaHC-
(dbopMaTopom, U TeHEpaTOPOB, PabOTAIOIINUX HA COOPHBIE IITHHBI.

50. ABTOMaTHYEeCKOE TTOBTOPHOE BKIIOUCHHUE HA JIMHUAX dJIeKTponepenadn. Hasnadyenue. Beioop
napaMeTpoB cpabaThIBaHUS.

51. ABTOMaTHYECKOE BKIIFOUCHUE PE3EPBHOTO MTUTaHMs. BEIOOP mapamMeTpoB cpabaThIBaHHUS.

52. ABTomMaTUuecKas 4acTOTHas pasrpys3ka.

Ixanbl OeHKH 00pa30BaTeIbHBIX JOCTHXKEHHI
Paznen 1. O0mue cBenenus o peneitHou 3ammte. OCHOBHBIE BUIBI TTOBPEKICHUN B DJICKTPOIHEP-
reTuueckux cuctemax. OcCOOEHHOCTH pacueTa TOKOB KOPOTKOTO 3aMBIKaHUs Ui peneitHoi 3ammuThel. To-
KOBBIC 3alITUThI

banabl Ouenka TpeGoBanus Kk 3HAaHUAM
(peHTHHTOBOA IK3aMeHa
OLIEHKH) (crangapTHas)
22-25 «OMIUYHON OneHka «OTIMYHO» BBICTABIISETCS CTYIEHTY, €CIIM OH MOJIy4nI 32

TECT OLEHKY “OTJIMYHO”, MOKa3aJl IIyOOKHE U MPOYHBbIE 3HAHUSA
OCHOBHBIX BHUJIOB TOBPEXKIEHHUH B JJIEKTPOIHEPreTUYECKUX CHCTE-
Max, OCOOEHHOCTEN pacdeTa TOKOB KOPOTKOIO 3aMbIKAHUsS Ul pe-
JIEWHON 3alllUThI, TOKOBBIX 3aIUT. 3HAET NOHATHE M Ha3HAYECHUE
IIPOTHBOABAPUMHON aBTOMATHKH W penerdHoN 3ammrbl. OCHOBHBIE
MIOHATHSA, TEPMUHBI M OIPEIEIEHUs, XapaKTEPU3YIOIUE CBOMCTBA
cucTeM peneiHon 3amuThl. OOIIKe MPUHLIUIBI IOCTPOSHUSI CUCTEM
peNerHON 3alMThl U aBTOMAaTHUKW. OCHOBHBIE BUBI TIOBPEXKICHHU B
AIIEKTPOIHEPreTHYecKux cucreMax. OCOOEHHOCTH pacdeTa TOKOB
KOPOTKOTI'O 3aMbIKaHMs Ul peneiiHoi 3amuTsl. KoHcTpykuuto, na-
paMeTphl, MapKUPOBKY BBIBOJIOB, CXEMbI 3aMEIIEHHS] U BEKTOPHbBIE
JMarpaMmbl TpaHc(OPMATOPOB TOKA M HANPSDKEHMS UL peeiHOM
3amuThl. [lorpemmmoctu TpancdopmaropoB Toka. CxeMbl coequHe-
HHsI BTOPUYHBIX OOMOTOK TpaHC(OPMaTOpOB TOKa U OOMOTOK pelle.




Bbamasl
(pedTUHTOBOM
OLIEHKH)

Onenka
IK3aMeHa
(crannmapTHas)

TpeGoBanusi K 3HAHUAM

Koaddurmment cxempl. TokoBbie 3amuthl. OOIMIME MPUHIMILI TO-
CTpPOEHHS TOKOBBIX 3auT. CriocoObl oOecrieueHns CelneKTUBHOM pa-
OOTBHI TOKOBBIX 3aIlIUT. ¥ MEET BBIMOIHATH PACYET TOKOB KOPOTKOTO
3aMbIKaHUs Ul PEJIEHHOM 3allUThI, OCYIIECTBIIATH BHIOOP TpaHC-
(dbopMaTOpPOB TOKA M HAMPSHKCHUS JJI PEICHHOMN 3allUThI, BHIOU-
paTh CXeMy COEJUHEHUS BTOPUYHBIX OOMOTOK TpaHCPOpMaTOpOB
TOKa ¥ OOMOTOK peJjie, BBIIOJHATh pacyeT TOKOBBIX 3aIUT (TOKO-
Bas OTCEYKA, MAKCHUMAaJIbHash TOKOBAs 3aIllMTa, TOKOBAas TPEXCTY-
NeHYaTas 3allluTa, TOKOBasl HalpaBJeHHasl 3all1Ta), BbIOUpaTh ma-
paMmeTpel CpabaThIBaHUS TOKOBBIX 3alIUT, OCYIIECTBISITH BBHIOOD
pelie A Ueneil 3amuThl, pa3padaTeiBaTh LEMU TOKOBOM 3aIMTHI.
Brnageer meroaukamMu pacyeTa TOKOB KOPOTKOTO 3aMBIKAHUS JUIS
pelsieiiHOo 3a1uThl, BbIOOpa TpaHCPOPMATOPOB TOKA U HAMpsKe-
HUS 711 PEJICHHON 3aIUThI, CXEM COCIUHEHHUS BTOPHYHBIX 00OMO-
TOK TpaHc(OpMaToOpoB TOKa M OOMOTOK peJie, pacueTa TOKOBBIX
3amUT (TOKOBash OTCEYKa, MAKCUMAJIbHAST TOKOBAs 3aIlMTa, TOKO-
Bas TpEXCTyINeHuYaTas 3alluTa, TOKOBas HANpaBlIEHHAs 3allluTa),
BEIOOpA TMapamMeTpoB CpadaThIBaHUS TOKOBBIX 3aIlMT, pelie s
1[eneil 3a1MThl, HABBIKAMU TOCTPOCHUS IIENeil TOKOBOM 3alllUTHI.

18-21

«xopowio»

OLieHKa «XOpOIIO» BBICTABIISIETCS CTYJEHTY, €CJIM OH MOJy4Yui 3a
TECT OIEHKY “XOpOIIO”, TMOKa3aJl XOPOIIWE 3HAHHUS OCHOBHBIX
BUJIOB  MOBPEXKIECHUH B  DJIEKTPOIHEPreTHUECKUX  CUCTEMAX,
0COOEHHOCTEH pacueTa TOKOB KOPOTKOTO 3aMBIKaHUSA ISl peJIeHHON
3alllUThl, TOKOBBIX 3alllUT. 3HAE€T TOHATHE U Ha3HAYEHUE
MIPOTHUBOABAPUMHON aBTOMATHKM W pesedHON 3amuTbl. OCHOBHBIE
MOHATHSA, TEPMUHBI U ONIPE/IEIEHUs, XapaKTEPU3yIOIUEe CBOMCTBA
cucTeM peneiHol 3amuThl. OOIIMe MPUHIUIIBI IOCTPOSHUSI CUCTEM
pesieitHOM 3aIuThl 1 aBTOMAaTUKU. OCHOBHBIE BUIbI IOBPEXKICHUHN B
AIIEKTpOIHEpreTuyeckux cucreMax. OCOOEHHOCTH pacyera TOKOB
KOPOTKOTO 3aMbIKaHUsl Ul pelledHON 3amuThl. KOHCTpyKuuro,
apaMeTpbl, MAPKUPOBKY BBIBOJIOB, CXEMbI 3aMEIICHUSI U BEKTOPHBIE
JUarpaMMbl TpaHCc(OPMATOPOB TOKA M HANPSHKEHUS! ISl PeerHOM
sammuThl.  [lorpemmHoctu  TpaHchOpMaTOpOB  TOKA. Cxembl
COEIMHEHHS BTOPUYHBIX OOMOTOK TpaHC(OpMAaToOpoB TOKa H
oomotok pene. Koaddurment cxembl. TokoBble 3ammrhl. OO1Ine
MIPUHIUIIBI TIOCTPOEHUSI TOKOBBIX 3amuT. CriocoObl oOecriedeHus
CEeNeKTUBHOW pabOThl TOKOBBIX 3alIUT. YMEET BBIMOJIHATH pacueT
TOKOB KOPOTKOT'O 3aMBIKAHUS JUIsl pENICMHON 3aIlUThl, OCYLIECTBIIATh
BBIOOp TpaHc(OpPMATOPOB TOKA M HANPsDKEHHUS UL PENeiHOM
3alUThI, BBHIOMpPATh CXEMY COCIUHEHUS BTOPUYHBIX OOMOTOK
TpaHCOPMATOPOB TOKa U OOMOTOK pene, BBINONHATh pacyeT
TOKOBBIX 3aIlIUT (TOKOBAasl OTCEUYKa, MAKCUMaJlbHAs TOKOBas 3allUTa,
TOKOBAs TPEXCTYIEHYATAasl 3al[1Ta, TOKOBAsl HApaBIICHHAs 3aIlIUTA),
BBIOMpaTh  mapaMeTphl  cpalOaTbIBaHMs ~ TOKOBBIX  3allMT,
OCYIIIECTBIIATH BHIOOP peJie IS IeMel 3alUThl, pa3padaThIBaTh LENH
TOKOBOW 3amuThl. Biageer MeTonukamu pacdera TOKOB KOPOTKOTO
3aMbIKaHHAA I8 LEJed  PEJIEMHOM  3alluThl, BbIOOpA
TpaHchopMaTOpPOB TOKA U HAMPSHKEHUS JIJIST PEIeHHOM 3alUTHI, CXeM
COGIMHEHUSI BTOPHYHBIX OOMOTOK TpaHc(hOpMATOPOB TOKA H
OOMOTOK pernie, pacyera TOKOBBIX 3alIMT (TOKOBasi OTCEYKa,
MaKCHUMaJlbHasi TOKOBAsI 3alllUTa, TOKOBAs TPEXCTYyIEHYaTas 3alluTa,
TOKOBas  HalpaBJIieHHas  3alMTa),  BBHIOOpPA  MMapamMeTpoB
cpabaThIBaHMsI TOKOBBIX 3AIlUT, peie IS MeTel 3aliThl, HAaBBIKaMH




Bbamasl
(pedTUHTOBOM
OLIEHKH)

Onenka
IK3aMeHa
(crannmapTHas)

TpeGoBanusi K 3HAHUAM

MTOCTPOCHHUS LIETIEH TOKOBOM 3aIIMTHI.

15-18

«y008671eme0-
PUMENLHOY

OneHka «yIOBJIETBOPUTEIBHOY» BBICTABISETCS CTYACHTY, €CIH OH
IOJIy4nJ 32 TECT OLEHKY ‘‘yIOBJIETBOPUTENIBHO , IOKa3all
YIOBJIETBOPUTENbHbIE 3HAHUS OCHOBHBIX BHJIOB IOBPEXKICHUN B
AIIEKTPOIHEPTETUIYECKUX CHCTEMax, OCOOCHHOCTEH pacueTra TOKOB
KOPOTKOTO 3aMbIKaHUs JUIS PENICHHONM 3alllUThI, TOKOBBIX 3allUT.
YMeeT ynoBIETBOPUTENBHO BBINOJIHATH PacyeT TOKOB KOPOTKOI'O
3aMBIKaHUsI ISl peJIeHON  3alllUThl, OCYIIECTBISATH  BBIOOD
TpaHCPOPMATOPOB TOKA W HANPSHKEHUS ISl PENICHHONM 3aIllUThl,
BBIOHpATh cxemy COE/IMHEHUS BTOPUYHBIX 00MOTOK
TpaHCPOPMATOPOB TOKA W OOMOTOK peJie, BBINOJNHATH pPacyeT
TOKOBBIX 3allIUT (TOKOBAasi OTCEYKA, MAKCUMallbHAs TOKOBas 3allUTa,
TOKOBAs TPEXCTYIEHYATasl 3all1UTa, TOKOBAsl HaIlpaBJICHHAs 3allllTa),
BBIOMpaTh  mapaMeTpel  cpaOaTbIBaHWMs  TOKOBBIX  3allUT,
OCYIIECTBIIATH BHIOOD perie [Uis Lenel 3aluThl, pa3padaThiBaTh LEMH
TOKOBOW 3alllUTHL. Y JIOBJIETBOPUTEIILHO BIIAJICET METOAUKAMU
pacdyera TOKOB KOPOTKOTO 3aMbIKaHUs JUIsl PEJICHHOW 3alllUThI,
BbIOOpa TpaHc(hOpMATOPOB TOKA U HAMPSHKEHUS Ui PelICHHOM
3aIIUTHI, CXEM COEITMHEHHS BTOPHYHBIX OOMOTOK TpaHC(hOPMaTOpOB
TOKa U OOMOTOK pejie, pacyeTa TOKOBBIX 3aIlIUT (TOKOBas OTCEUKa,
MaKCHMaJIbHasi TOKOBasl 3allluTa, TOKOBasi TPEXCTYyIEeHYaTas 3aluTa,
TOKOBasi ~ HampaBlieHHas  3alMra),  BBIOOpa  IapameTpoB
cpabaThIBaHMs TOKOBBIX 3allUT, peiie AJIs LENeH 3alUThl, HaBbIKaMU
MIOCTPOCHHUS LIETIEH TOKOBOM 3aIUThI

menee 15

«HeydosIe-
MEOPUMENLHO
»

OneHka «HEYJOBJIETBOPUTEIbHO» BBICTABISETCS CTYACHTY, €CIIU
OH IOJIYYHJI 33 TECT OLIEHKY ‘‘HEYJIOBJIETBOPUTENIBHO , HE TIOKA3aJl
3HAaHUU OCHOBHBIX BHJIOB MOBPEXACHUI B 3JIEKTPOIHEPreTUUECKUX
cHCTeMax, 0OCOOEHHOCTEN pacyeTa TOKOB KOPOTKOTO 3aMbIKAHHS IS
pEJIEHHOM 3alUThl, TOKOBBIX 3alUT. He ymeer BBIIOIHATH pacyer
TOKOB KOPOTKOT'O 3aMBIKAHUS JUIsl PEJICHHOM 3aIUThI, OCYIIECTBIISTh
BBIOOp TpaHc(OpMATOpOB TOKA M HANpsDKEHUs JUId  pelieiHOoM
3allIUThl, BBIOUPATh CXEMYy COEOUHEHHs BTOPHUYHBIX OOMOTOK
TpaHchopMaToOpoB TOKa M OOMOTOK peJie, BBIOJHITH pacueT
TOKOBBIX 3allIUT (TOKOBAasi OTCEUYKA, MaKCUMallbHas TOKOBas 3aIlUTa,
TOKOBAs TPEXCTyIEHYaTasl 3all[1Ta, TOKOBAasl HalpaBJICHHAs! 3alll|Ta),
BBIOMpaTh  MapaMeTpel  cpabaThbIBaHWMsT ~ TOKOBBIX  3allWT,
OCYILECTBIIATH BHIOOP pelie 1Isl Henel 3aluThl, pa3padaTbIBaTh LENH
TOKOBOM 3ammthl. He Brageer MeronMkaMu pacyera TOKOB
KOPOTKOTO  3aMbIKaHHMsI Uil pelelHOM  3amuThl, BbIOOpa
TpaHCPOPMATOPOB TOKA U HATIPSHKEHUS [T PEJICHHOMN 3aIlUThI, CXEM
COEIMHEHUS BTOPHYHBIX OOMOTOK TpaHC(OpPMATOPOB TOKA H
OOMOTOK pelnie, pacdyera TOKOBBIX 3alIUT (TOKOBash OTCEYKa,
MaKCUMaJlbHasi TOKOBAsl 3alllUTa, TOKOBAs TPEXCTyIeHYarTas 3alliuTa,
TOKOBas  HalpaBJieHHas  3alMTa), BBHIOOpPA  MMapamMeTpoB
cpabaThIBaHMs TOKOBBIX 3AIUT, pelie A METel 3alUThl, HAaBbIKaMH
MOCTPOCHHUSI LIETIEH TOKOBOM 3aIUThHI

Tect- 1 OGmue cBeneHus o peneitHoii 3amuTte. OCHOBHBIC BUBI TOBPEKICHHUA B AJIEKTPOIHEPTeTH-
yeckux cucteMax. OCOOEHHOCTH pacueTa TOKOB KOPOTKOTO 3aMbIKaHHMsI IJIsl PeJICHHOMN 3amuThl. TOKOBBIE

3alUThI
Onenka KonmuecTBo BEpHO JTAaHHBIX OTBETOB

5 (OTJIMYHO) 19-20

4 (xopo1o) 15-18




3 (y1OBIETBOPUTEIIHHO) 12-14
2 (HEeyAOBJIETBOPUTEIBHHO) Menee 12

Paznen 2 JluddepennmanbHas 1 JUCTaHIIMOHHAS 3allUTa, 3alIUTa TPaHCHOPMATOPOB, JTUHHUNA IJIEK-
Tporepesayy, 3JIEeKTPOABUTATENCH, TeHEPaTOPOB, aBTOMAaTHYECKOE MOBTOPHOE BKIIIOYEHHE HA JIMHUIX
AJIEKTPONEpeaayy, aBTOMATUYECKOE BKIIOYCHHUE PE3EPBHOIO MUTAHMs, aBTOMATUYECKash YaCTOTHAsl pas3-
rpy3Ka

Banabl Onenka TpeOoBaHMsI K 3HAHUAM
(pedTUHroBOM JK3aMeHa
OIICHKH) (cranmapTHas)
22-25 «OMIAUYUHOY OlLieHKa «OTIUYHOY BBICTABIIAETCS CTYJEHTY, €CJIM OH MOJIY4MJI 32

TECT OIEHKY “OTJIIMYHO”, MOKa3ajl TIIyOOKHE M MPOYHBIC 3HAHUS
i hepeHInanbHON M JUCTAHIIMOHHOM 3alUT, 3alUThl TpaHchop-
MaTopoOB, JIMHUH AIIEKTPOIEpeaayr, IEeKTPOIBUTaTENeH, reHeparTo-
POB, aBTOMAaTM4ECKOrO MOBTOPHOIO BKJIIOYEHUS HA JIMHUSX 3JIEK-
Tporepeaaul, aBTOMaTHYeCKOr0 BKIIIOUEHUS] PE3EPBHOIO MUTAHMUS,
ABTOMATUYECKON YaCTOTHOM pa3rpy3ku. 3HaeT nuddepeHuaibHbe
samuThl. Haznauenue. IlpuHIun neicTBus npoaoabHor audde-
pEHIMAIBHON 3amuThl. J(MCTAaHIMOHHYIO 3aIIMTy. 3O0HBI JIEH-
ctBUsl. CXxemMy TPEXCTYIEHYaTON NUCTAHIIMOHHOM 3alllUThI Ha MO-
CTOSIHHOM OIIEpaTUBHOM TOKE. 3allUThl, YCTaHABJIMBAEMbIE Ha
TpaHcopmaTopax sl BBIABICHUS BHYTPEHHHX IOBPEXKICHUM,
3alUThl JIMHUM 3JEKTpONEepeNauy, 3alUThl 3JIEKTPOABUraTesen
(TpeboBanus I1YD). Cxemsl 3amut. 3amutsl reaepatopon. Oco-
OCHHOCTH 3alllUT TCHEPaTOpOB, pabOTAIONMX B OJIOKE C TpaHC-
dbopMaTopoM, U reHepaTopoB, pabOTaIOIUX HAa COOPHBIC HIUHBI.
ABTOMaTHYECKOE MOBTOPHOE BKJIIOUEHHE HA JMHUSX 3JIEKTpOIIe-
penaun. HaznaueHme. ABTOMAaTHYECKOE BKIIIOUEHUE PE3EPBHOTO
NUTaHus. ABTOMaTHYECKas YacTOTHAs pa3rpy3ka. YMeeT BBINOJ-
HATH BBIOOp MapaMeTpoB cpabaTbiBaHMs MPOJ0JbHON nuddepen-
UaIbHOM 3auThl. ONpenensiTh COPOTUBICHUS CpadaTbIBaHUs U
MIPOBOJIUTH OLIEHKY YYBCTBUTEIBHOCTH JIUCTAHIIMOHHOM 3aIUTHI.
OcyiecTBisITh BBIOOp MapamMeTpoB cpabaThIBaHHUS M IPOBEPKY
YyBCTBUTEIHHOCTHU 3alllUT, YCTAaHABIMBAEMbIX Ha TpaHchopMaro-
pax i BBIABICHHUS BHYTPEHHHMX TOBPEXKICHHUM, 3aIUT JIMHUMA
ANEKTPOIEepEaut, 3aAIUThI ANEKTPOABUrareseii. BoIONHATE BBI-
00p mapameTpoB cpabaThIBaHHUSI ABTOMATHYECKOTO ITOBTOPHOTO
BKJIFOYEHUS, aBTOMATUYECKOI0 BKIIFOUEHHUS! PE3EPBHOTO MUTAHUS.
Brnaneer meromukamu BIOOpa mapameTpoB cpabaThIBaHUS TIPO-
JToNbHOM nuddepeHIanTbHON 3alUThl, JUCTAHIIMOHHOMN 3alIlUTHI,
3allUT, YCTaHABIMBAEMbIX Ha TpaHc(hopMaTopax i BbISIBICHUS
BHYTPEHHUX IMOBPEXKIACHUM, 3aIUT JIMHUM BIIEKTpoIepeaaydu, 3a-
IIUTHI AJIEKTPOJBUraTeNIel, aBTOMaTUYECKOTO MOBTOPHOT'O BKJIIO-
YEeHUs, aBTOMATUYECKOr0 BKIIFOUEHHS] PE3EPBHOIO MUTAHUS, MPO-
BEJICHUS! OLIEHKHU YyBCTBUTEILHOCTH 3alIUT.

18-21 «xXopouioy OrneHka «XOpoII0» BBICTABISAETCS CTYAEHTY, €CIIM OH IOJYy4YnII 3a
TECT  OLEHKY  “XOpomio”, TIOKa3ajl  XOpOIIME  3HAHUS
mipdepeHIanTbHOl W ITUCTAHIIMOHHOW  3aIlUT,  3alllUThHI
TpaHc(hOpMaTOPOB, JIMHUN DJIEKTPOTIEPETayum, IJIEKTPOIBUTATEIICH,
TeHepaTopoB, aBTOMAaTUYECKOTO MOBTOPHOI'O BKIIFOUEHHSI HA JIMHUSX
ANIEKTpOIepeay, aBTOMAaTUYEeCKOTO0  BKIJIIOYEHHS  PE3EPBHOTO
MUTAHUS, ABTOMATMYECKOM  YAaCTOTHOM  pasrpy3kd.  3Haer
mubddepennuanbubie 3amuThl. Haznauenue. [lpunnun neiictBus
npojonpHON  MuddepeHIanTbHO  3amuTh.  J{MCTaHIIMOHHYIO
3aIIATY. 30HBI JICHCTBHSL. CxemMy  TpexcTyneH4yaTou




Bbamasl
(peUTUHTOBOI
OLICHKH)

Onenka
IK3aMeHa
(cranmaprtHas)

TpeboBanus K 3HAHUAM

JUCTAHIIMOHHOW 3aIllUThl Ha IIOCTOSIHHOM OIIEPAaTUBHOM TOKE.
3aluThl, ycTaHABJIMBaeMble Ha TpaHC(HOPMATOPAX /sl BBIBICHUS
BHYTPCHHUX IOBPEKICHUMN, 3aIUTHl JIMHUM 3JIEKTPOIIEpPENAyH,
3aIUTHI dJeKTpoaurareneit (TpedoBanus [1YD). CxeMbl 3amur.
3ammTel  reHepaTopoB. OcCOOEHHOCTHM  3aIIUT TeHEepaTOpOB,
pabotatomux B Osioke ¢ TpaHc)OpMaToOpoM, U TEHEPaTOpOB,
paboTtaroniux Ha COOpHBIE HIMHBI. ABTOMaTHYECKOE IIOBTOPHOE
BKJIIOUEHUE Ha JIMHUAX  2JekTponepenaud. HasHauenwue.
ABTOMaTHYECKOE BKJIIOYECHUE PE3EpPBHOTO IIUTAHUS.
ABTOMaTHYECKas YaCTOTHAs pasrpy3ka. Y MEET BBIIOJHATH BHIOOD
napaMeTpoB cpabaTblBaHMs MPONOJBHONH U depeHInanIbHON
3ammThl.  OnpenensiTh  CONPOTHUBICHHS  CpabaThbIBaHUS U
IPOBOJUTH OLIEHKY YYBCTBUTEIBHOCTH JMCTAaHLIMOHHOM 3aIlUTHI.
OcymiecTBIATh BBIOOp IMapaMeTpoB CpabaThIBaHUS W MPOBEPKY
qyBCTBUTEIbHOCTH 3alIUT, yCTaHaBJIMBAEMBIX Ha
TpaHcopmaTopax Jsi BBISBIECHUS BHYTPEHHMX IOBPEXJIECHUM,
3alIMT JIMHUM 3JIEKTpONepenayn, 3alUThl 3JIEKTPOABUraTeseH.
BeImonHATe BBIOOP mapaMeTpoB cpabaThIBaHUS aBTOMATUYECKOTO
HOBTOPHOIO  BKJIIOYEHHUS,  aBTOMAaTHYECKOTO  BKIIIOYEHHUS
pe3epBHOro nuraHus. Bianeer meroaukamu BbIOOpa mapaMeTpoB
cpabaTbiBaHMA  OpOAOJIBHOW  AuddepeHInanbHOM — 3aIlUTHI,
JUCTAHIIMOHHOW  3aIlMThI, 3alllUT, YCTAaHABJIMBAEMbIX Ha
TpaHchopMaTopax Ui BBISBICHUS BHYTPEHHHMX IOBPEXICHU,
3alUT JIMHUK 3JIEKTpoNepesaydd, 3aluThl 3JIEKTPOIBUIATEIEH,
aBTOMATHYECKOTO0 TOBTOPHOI'O BKIIIOUEHHs, aBTOMATHYECKOIO
BKJIIOUEHUS  PE3EPBHOIO  IHUTAHMs, IPOBEIEHUS  OLIEHKU
YYBCTBUTEIbHOCTH 3ALIUT.

15-18

«y008671eme0-
pumenvbHo»

OrneHka «y0BJIETBOPUTEIBHO» BBICTABIIAETCS CTYJEHTY, €CIIM OH
MOJIYYWJI 33 TECT OLEHKY ‘‘yAOBJIETBOPUTENBHO , TOKa3aj

YOBJIETBOPUTENBHBIE 3HaHUA mddepeHanbHOMN 51
JMCTAaHIIMOHHOM  3alllUT, 3alllUThl TpaHC(OpMATOPOB, JMHUM
AIIEKTpOIIEpeiauy, AIIEKTPOJIBUTATEIEH, TeHEPaTopOB,

ABTOMAaTM4ECKOrO0  IOBTOPHOIO  BKJIIOYEHHMS  HAa  JIMHMAX
AIEKTPONEpeaaut, AaBTOMATHYECKOTO  BKJIIOUEHUS  PE3EPBHOIO
IIUTaHWsI, AaBTOMAaTUYECKOM  YacCTOTHOW  pasrpy3kKh.  YMeeT
YJIOBJIETBOPUTEIILHO BBITOJIHSTD BBIOOD rapameTpoB
cpabaTbiBaHMA  OpoAOJbHOW  aAuddepeHInanbHOM  3aIIUTHI.
OnpenensiTh CONPOTUBIIEHUS cpabaThIBAaHUS U MPOBOJUTH OLICHKY
YYBCTBUTEIBHOCTU JMCTAaHUMOHHOM 3amuThl. OCyIIECTBIATH
BBIOOD apamMeTpoB cpabaTbIBaHUS 51 MIPOBEPKY
4yBCTBUTEIBHOCTU 3aIUT, YCTaHaBIIMBAaEMBbIX Ha
TpaHcopmaTopax AJsi BBISBIECHUS BHYTPEHHHX MOBPEXKJIECHUH,
3alIUT JIMHUK DJIEKTPONEPENaud, 3allluThl 3JIEKTPOJABUTATENEH.
BrimonHaTe BIOOp mapaMeTpoB cpabaThIBaHHUsSI aBTOMATHYECKOTO

IIOBTOPHOTO  BKJIFOYEHHUS,  aBTOMATUYECKOTO  BKJIIOYECHMS
PE3epPBHOrO MUTAHUA. YIOBJIETBOPUTEIHHO BIIAJEET METOAUKAMU
BbIOOpa I1apaMeTpoB cpabaTbIBaHuUs IIPOJOJILHON

nudepeHIaIbHON 3alUThI, NUCTAHIIMOHHOW 3alllUThI, 3alllWT,
yCTaHAaBIMBAaeMbIX Ha TpaHchopmaropax [l  BBISBICHUS
BHYTPEHHUX NOBPEXKICHUM, 3allUT JIMHHUA JIIEKTpoNepeaayH,
3alUTBl  AJIEKTPOABUTATEIEH, ABTOMATUYECKOTO IMOBTOPHOIO
BKJIFOUECHMS, aBTOMAaTHUYECKOTO BKJIIOUECHHSI PE3EPBHOIO MUTAHUSA,
MIPOBEJICHUS OLIEHKU YyBCTBUTEIBHOCTH 3AILIMT.




Baibl Onenka TpeboBanus K 3HAHUAM
(perTUHTOBOI IK3aMeHa
OIICHKH) (cranmaprtHas)
MeHee 15 «Heyoose- OreHKa «HEYIOBIETBOPUTEIBHO» BBICTABIISCTCS CTYIAEHTY, €CIU
meopumenbHoy | OH TOJYYHII 32 TECT OLEHKY “‘HEeYAOBIETBOPUTEIIHHO, HE MOKAa3all

3HaHui auddepeHanbHON ¥ UCTAHIIMOHHOW 3aIllUT, 3aIlUTHI
TpaHc(OPMaTOPOB, JIMHUM 3JIEKTpoNepeaadr, 3JIeKTpOABUTaTENEH,
TEHEpaTOpOB, ABTOMAaTHUECKOI'0 TIOBTOPHOT'O BKJIFOUEHUS Ha JIMHUAX
JNIEKTPOINIEPEAayYy, aBTOMATUYECKOTO0  BKIIIOYECHUS  PE3EPBHOIO
IIUTaHWsI, AaBTOMAaTWYECKOM YacTOTHOW pasrpysku. He ymeer
BBINIOJIHATE BHIOOp TapameTpoB cpalaThIBaHUS MPOIOJIEHOU
updepeHManbHol  3amuThl.  OnpenensaTb  CONPOTUBIIEHUS
cpabaThlBaHMsI U NPOBOJUTH  OLEHKY YYBCTBUTEIBHOCTH
JUCTaHIMOHHON 3amuThl. OCyIIecTBIATH BBHIOOP MapamMeTpoB
cpabaThlBaHMsI U TPOBEPKY  UYYBCTBUTEJIBHOCTH  3alIUT,
yCTAQHAaBJIMBAaEMbIX Ha TpaHcpopMmaropax [yl  BBIABICHHUSA
BHYTPCHHUX IOBPEKICHUMN, 3allUT JIMHUM DJIEKTPOIIEpPENayH,
3alUThl 3JEKTpoJBUTaTesiell. BBINOMHATH BBIOOP NapaMeTpoB
cpabaThlBaHMsI ~ aBTOMATUYECKOTO  IOBTOPHOIO  BKJIIOYEHMS,
aBTOMAaTHYECKOT0 BKIIIOYEHHs pe3epBHOro nuranus. He Bimageer
METOJMKAaMU BbIOOpa IapamMeTpoB cpalaThIBaHUS IPOJOJIBHOU
T depeHMaIbHON 3alUThl, JUCTAaHIIMOHHON 3allUThl, 3alluT,
yCTAaHABIMBAaEMBIX Ha TpaHcpopmaropax [Uis  BBISBICHUS
BHYTPEHHUX IIOBPEKICHUM, 3allUT JIMHUM D3JEKTpoIepenayH,
3alUThl  AJIEKTPOJBUraTesiel, aBTOMAaTHYECKOTO IOBTOPHOIO
BKJIIOUEHUS, aBTOMAaTHYECKOT0 BKJIFOUEHUsI PE3EPBHOIO IUTAHMS,
IIPOBEJICHUS OLIEHKHU YyBCTBUTEIbHOCTHU 3alUT.

Tect- 2 uddepeHnmansHas U TUCTAHIIMOHHAS 3alIUTa, 3alUTa TPAHCPOPMATOPOB, JTHHHH JICK-
Tponepeaayn, NEKTPOABUraTelNeH, TeHePaTOPOB, AaBTOMATHUECKOE TOBTOPHOE BKJIFOUCHHE HA JTMHHUSX
AJIEKTpOTIepeaur, aBTOMATHICCKOE BKIIFOUCHUE PE3EPBHOTO TUTAHUS, aBTOMATHYECKAsl YaCTOTHASI pa3-

rpy3Ka
Orenka KonnyecTBo BEpHO JaHHBIX OTBETOB
5 (OTIMYHO) 9-10
4 (xopor1io) 7-8
3 (YIOBIIETBOPHUTEIIHHO) 6
2 (HeyIOBIETBOPHUTEIHHO) Menee 6
Kputepun oneHuBaHus KypcoBoii padoTsbl
Ounenka mo Ouenka
100-6anbHOM | KYpCOBOIi padoThl TpeboBanus K 3HAHUSIM
cucreme (crannmapTHas)
1 2 3

90-100 «OMIAUYHOY OrneHka «OTIMYHOY» BBICTABISIETCS CTYACHTY, €CIIM OH TITyOOKO
3HaeT Marepuail KypcoBOM pabOThl, 0OOCHOBHIBAET IMPHUHSATHIE
pellieHHs] YCTAHOBKU TOTO WJIM WHOTO BHJA PEJICHHON 3alUThl U
aBTOMaTHKH. CBOOOIHO OTBEYAET HAa IOCTABICHHBIE BOIPOCHI,
KaK MPaKTHYECKOTO XapakTepa, TaK M TEOPETHUYECKOTO U3 BO-
MPOCOB aTTECTAallMW pa3felioB Kypca. B oTBerax mpaBHIBHO
000CHOBBIBAET MpHUHATHIE pemieHus. CoepikaHue KypcoBOu pa-
OOTBHI MOJTHOCTBIO COOTBETCTBYET 3a/laHUI0. PacueThl BHIMOHE-
HbI 0€3 OmHMO0K, rpad)uuecKuil MaTepra BbITOJHEH B COOTBET-

ctBun ¢ 'OCT.
75-89 «xXopouLoy OreHKa «XOpOIII0Y» BBICTABISIETCS CTYACHTY, €CIH OH JOIMYCKAeT
HETOYHOCTH HENPUHIMITHAIBHOTO  XapakTepa (Hampumep,
ommnOKa 0003HAYEHHS] HA CXEME DJIEMEHTOB JIJIEKTPOIHEPIeTH-




OuneHka no
100-0aanHoOMI
cucremMe

Ouenka

KYpCcoBoOii padoThI

(crannmapTHas)

TpeOoBaHMs K 3HAHUAM

1

2

3

yeckoil ceTH). Takke ecliu CTYIEHT BBIOJIHAI KYpPCOBYIO pado-
Ty C OTCTaBaHHEM OT TpaduKa 1Mo HEYBaXUTEIHLHON MPUIHHE.

60-74

«y0081emEPUMENbHON

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYNEHTY, €CIIU
OH MMEET 3HaHHS TOJIbKO OCHOBHOI'O MaTepuayia, He YCBOWII
0cOOEHHOCTEH pacuera peraerHOM 3alUThl 3JIEMEHTOB IEKTPO-
HHEPreTUYECKON CeTH M pa3pabOTKU MPUHIMIIHAIBHBIX U OIle-
PaTUBHBIX CXEM 3alIUThI. J[OIyCKaeT HETOYHOCTH, HENOCTATOY-
HO TIpaBWIbHBIE (POPMYTUPOBKH, HAPYIICHHS JIOTUYECKOH IO-
CJIEOBATEILHOCTH B M3JI0KEHUM METOJUKU BBIIIOJHEHUS pac-
YETOB U IPOEKTUPOBAHUSI.

0-59

«Heydose-

meopumeilbHO»

OrneHka «HEYJOBIETBOPUTEIBHO» BBICTABISETCA CTYIEHTY, KO-
TOpPBI HE 3HAET 3HAYUTEIBHOW YaCTH KypCOBOH pabOTHI, J0-
IIyCKAaeT CYLIECTBEHHbIE OIIMOKH, CAMOCTOSITEIBbHOCTh BBINOJI-
HEHHs KypcoBO# paboTsl He moATBepkaaercsa. OueHka «Heyao-
BJIETBOPUTEIIBHO» CTAaBUTCSl CTYJEHTaM, KOTOpbleé HE MOIYT
MIPOJOIDKUTE 00ydeHue 0e3 JOMOTHUTEIbHBIX 3aHATHH 10 JuC-
LUIUIMHE.

®opma

OLICHUBAHUW OTBCTA CTYACHTA HA 9K3aMCHC

no nucuuiuivbe «b1.5.17 Peneitnas 3amura u aBTOMaTH3alus 2JIEKTPOIHEPTETUUECKUX CUCTEM»

Bbajnabl
(pedTUHrOBOM
OIICHKH)

Ouenka
IK3aMeHa
(cranmapTHas)

TpeOoBaHusI K 3HAHUAM

44-50

«OMIAUYHO)»

O1neHKa «OTIMYHO» BBICTABISETCS CTYAEHTY, €CJIM OH IoKa3ai Iriaydo-
KH€ U IPOYHBIE 3HaHUS B 00JIaCTH PENICHHON 3aIUThl U aBTOMAaTU3aluU
AIIEKTPOIHEPTETUIECKUX CUCTEM, IPUHIIMIIOB JEWCTBUS 3alUT, BEIOOpA
napaMeTpoB cpalaTblBaHMs 3alIUT, MOCTPOSHUS NPUHLUIHAIBHBIX HU
OIEPaTHBHBIX CXEM 3aIlUT. 3HAET BUbI PEIECHHOMN 3aIllUThl U aBTOMaTH-
KU 2JIEKTPOIHEPreTHYECKUX CHCTEM, Ha3HAu€HHWEe U 00JacTb MpUMEHe-
HUsL. YMEET BBINOJIHATH BHIOOP MapaMeTpoB cpaldaThIBaHUs peNerHHON
3allUTBl M aBTOMAaTHUKU DJIEKTPOIHEPIETUYECKUX CHUCTEM, NPOBOANUTH
OLIEHKY YYBCTBUTEJILHOCTH PEJIEHHON 3alllUThl, YATaTh U COCTABIIATH
NPUHIMIINAIBHBIE U ONEPATUBHBIE CXEMBI 3ALUTHI, OCYIIECTBIATH BbI-
0op »NMEeMEHTOB 3aluThl. Brianeer meToaukaMu BbIOOpa mapaMeTpoB
cpabaTbIBaHUs, NMPOBEJCHUS OLEHKU YYBCTBUTEILHOCTH pENeiHON 3a-
IIUTHl, HABBIKAMU MOCTPOECHUSI U YTEHUS MPUHIMIIUAIBHBIX U Olepa-
THUBHBIX CXEM 3allUThl, TEPMUHOJIOTHEI B 00JIaCTH peNeiiHON 3alUThl U
ABTOMAaTH3alMM JJIEKTPOdHEpreTndeckux cucreM. llpm sTtom He 3a-
TPYAHSETCSI ¢ OTBETOM IPU BUAOWU3MEHEHUU 3a/IaHUM, UCIIOJIB3YET B
OTBETE MaTEPHAJI JOMOJHUTEIBHON JINTEPATYPHI

37-43

«xopouo»

OLeHKa «XOpOIIO» BBICTABISETCS CTYAEHTY, €CIM OH IOKa3all
XOpOIITHEe 3HAaHHWS B O00JACTH PEJICHHOM 3allUThl U aBTOMATH3AIlUU
AIIEKTPOIHEPTETUUECKUX CUCTEM, TPUHIIUIIOB ACUCTBUS 3aIlIUT, BEIOOpa
nmapaMeTpoB CcpadaThIBAaHUS 3AIUT, TOCTPOCHUS MPUHIUIMHAIBHBIX H
OMEpPaTUBHBIX CXEM 3alUT. 3HAE€T BHJbBl pEICUHOM 3alUThl U
ABTOMATHKHU DJIEKTPOIHEPTETHUECKUX CHUCTEM, Ha3HAYeHHE M 00JIACTh
MpUMEHEHHs. YMEeT BBINOJHATH BHIOOp MapaMeTpoB CpadaThIBaHUs
pEJIEVHON 3alUThl M aBTOMATHKH DJIEKTPOIHEPIETUYECKUX CHCTEM,
MIPOBOJUTH OLICHKY YYBCTBUTEIBHOCTU PEIEMHON 3aIIUTHI, YUTATh M
COCTaBJIATh NPUHLIMIHAAIBHBIE W  ONEpPaTHBHBIE CXEMbl 3aIIUTHI,
OCYIIIECTBIATh BBIOOP DIIEMEHTOB 3allMThl. Blageer MeToaukKamu
BHIOOpAa  TapaMeTpoB  CpalaThIBaHUs,  MPOBEACHUS  OICHKH




Bamisl
(peUTUHTOBO
OLICHKH)

Onenka
IK3aMeHa
(crannmapTHas)

TpeGoBanusi K 3HAHUAM

YYBCTBUTEILHOCTH PEJICHHON 3alllUThl, HaBbIKAMH IOCTPOEHUS H
YTEHHUS  NPUHUOUMHAIGHBIX W ONEPAaTUBHBIX  CXEM  3allIUThl,
TEPMUHOJIOTHEH B 00JACTU peNeHHON 3alMThl W aBTOMATU3AlUU
DNIEKTpOdHEpreTuyeckux  cucreM. Ilpm  3TOM  He  jJomyckaer
CYILIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOC.

30-36

«y0081eme0-
DPUMETLHOY

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISIETCA CTYACHTY, €CJIU OH
MOKa3aJl yIOBJICTBOPUTEIbLHBIC 3HAHUS B O0JIACTH PENICHHOM 3aIUTHI U
aBTOMATHU3AIMU 3JIEKTPOIHEPTETUYECKUX CUCTEM, MPUHIIUIIOB ICHCTBUS
3alllUT, BBIOOpPA TAPAMETPOB CpadAThIBAHUS 3aIHUT, MOCTPOCHUS
NPUHIMIIMATBHBIX ~ U ONEpPaTUBHBIX ~ CXEM  3alluT.  YMeeT
VIOBJICTBOPUTEILHO BBIMONHITH BBIOOP TMapaMeTpoB cpabaThIBAHHS
peneiiHON 3allMThl U ABTOMATUKU 3JIEKTPOIHEPreTUUYECKUX CHCTEM,
MIPOBOAUTEL OLICHKY YYBCTBHTEIILHOCTH PENICHHOW 3alllUTHI, YUTaTh |
COCTABJSITh IMPUHUUIUAIBGHBIE W  ONEPAaTHUBHbIE CXEMbl 3alllUTHI,
OCYIIECTBJIATh BBHIOOP 3JEMEHTOB 3aIUTHL. Y JIOBJIECTBOPHUTEIHLHO
BlaJleeT  METOJMKaMH  BbIOOpa  MapamMeTpoB  cpabaThIBaHWS,
MIPOBEJICHUS OICHKH YYBCTBUTCIBHOCTH PEIICHHOM 3allUThI, HABBIKAMH
MOCTPOCHHUS U YTEHUS MPUHIMITHABLHBIX U OTIEPATUBHBIX CXEM 3aIlIUTHI,
TEPMUHOJIOTUEH B OO0JIACTM pENIeHHOM 3allUThl M aBTOMATU3AllUU
AIIEKTPOIHEpreTuyeckux cucteM. Ilpu 3ToM He ycBoWs Bcex Jeraiei,
JIOITYCKaeT HETOYHOCTH, HEJIOCTATOYHO IPABIIBHBIC ()OPMYIUPOBKH,
HApYIICHUS JIOTUYECKOM  IOCIEeNOBAaTebHOCTH B  H3JI0XKEHHUH
MaTepHaa.

meHee 30

«Heyoosie-
MEOPUMENLHO»

OLeHKa «HEYJIOBJIETBOPUTEIbHO» BBICTABISETCS CTYACHTY, €CIIU OH
HE TMOKa3ajl 3HAHUW B 00JACTH PENCHHON 3alUThl U aBTOMATU3aIlUN
AIIEKTPOIHEPTETUYECKUX CUCTEM, MPUHIIUIIOB ACUCTBUS 3allIUT, BEIOOpa
MapamMeTpoB CpabaThIBaHUSI 3aIUT, IMOCTPOCHUS TPHHIUITHAIBHBIX U
OTEpaTHBHBIX CXeM 3aluT. He ymeeT BBIMOIHATH BHIOOP MapaMeTpoB
cpabaTbIBaHUs peNernHON 3AIUTHI 31 aBTOMATHUKH
ANIEKTPOIHEPTETUYECKUX CUCTEM, IIPOBOJAUTDH OLIEHKY YYBCTBUTEIILHOCTH
pPEJIEVHON 3alllMThl, YWTaTh W COCTaBIATh HNPUHIUIUAIBHBIE U
OTMEpaTHBHBIE CXEMbI 3alllUTHI, OCYIIECTBISATH BBHIOOP DJIEMEHTOB
3anmtel. He  Bmameer  MmeTogumkamMu  BbIOOpa  TapaMmeTpoB
cpabaThIBaHMsI, TPOBEICHUS OLEHKH YYBCTBUTEIFHOCTH peleiHON
3aIMThI, HABBIKAMU TOCTPOCHHUS W UTECHUS MNPUHUUIMAIBHBIX |
OTEPaTHBHBIX CXEM 3alllUThl, TEPMUHOJOTHEH B 00NacTU peneiHoi
3aIUTHI ¥ ABTOMATHU3ALIMH AJIEKTPOIHEPTETHUECKUX CUCTEM.

Hrorosas OIICHKA NpCACTABIIACT co0oii CYMMY 63.J'IJ'IOB, 3apa60TaHHBIX CTYACHTOM IIpU BBIIIOJIHC-
HUN SajlaHI/Iﬁ B paMKax TEKYIICTO U MPOMEKYTOUYHOI'0O KOHTPOJIA U BBICTABIIACTCA B COOTBETCTBUU C IIo-
JIOXKCHUEM O er):[HTHO'MOI[YJIBHOﬁ CUCTEMC B COOTBCTCTBHH CO CJ'ICI[YIOH.ICI\/'I IIKAJIOM:

Cymma 0a/1J10B 32 pa3jiesbl U 3a4eT Ouenka ECTS

90-100

85-89

75-84

65-74

60 - 64

Memnee 60

mmoQ|wE| >

Y4eOHo-MeTOoAMYeCKOE U MH(OPMAITMOHHOE o0ecriedeHne y4eOHOM

AUCHUILIUHBI
OcHoBHast TuTeparypa




1. Peneitnast 3ammura 3MEKTPOIHEPTETUYECKUX CHUCTEM [DIEKTPOHHBIN pecypc]| : ydeOHoe
nocobue / M.B. Auapees [u ap.] ; coct. M.B. Anapees, H.1O. Pyb6an, A.A. Cysopos, A.C. I'yces, A.O.

CynaiimanoB. — OnektpoH. gaH. — Tomck : TIIY, 2018. — 167 c¢. — URL:
https://e.lanbook.com/book/113201. — 3ari. ¢ skpaHa.

2. Peneitnast 3amuTa SMEKTPUYECKUX ceTel [DIeKTpOHHBIN pecypc]: ydeb. mocobue /
[IlermoB A N. - HoBocubupck : U3n-Bo HI'TY, 2015. - URL:
http://www.studentlibrary.ru/book/ISBN9785778226531.html

3. Penelinas 3ammuTa B 3a7a4ax ¥ YIPaKHEHHSIX : COOPHUK 3a/ad [DJIeKTpOHHBIN pecypc] /
Tanpunses  O.B. - Hosocubupck :  WMs3p-eo  HITY, 2015. Pexum  pocryna:

http://www.studentlibrary.ru/book/ISBN9785778227514.html
JlononHuTenpHas tuTepaTypa

4, IOnaua M. A. TokoBas 3ammTa 3JeKTPOYCTaHOBOK: Y4ueOHOoe mocodue. — 2-¢ u3., Ucmp.
[Dnextponnslil pecypc] / M.A. FOuaun — CII6.: M3parensctBo «Jlauby», 2011. — 288 ¢. — ISBN 978-5—
8114-1158-0

5. Kopo6os, I'.B. Dnekrpocuadxkenne. KypcoBoe mpoekrupoBanue [INeKTpoHHBIN pecypc] /
I''B. Kopo6og, B.B. Kapraenes, H.A. Uepemucunona; nox oom. pexn. I.B. Kopo6osa. - Mocksa: Jlans",
2014. - 186 c. - ISBN 978-5-8114-1164-1

6. Hpo3n, B.B. moa pexn. PeneitHas 3ammra M aBTOMAaTHKa B DJJIEKTPUUYECKUX CETSIX
[Dnextponnsblii pecypc] / B.B. mox pen. po3a. - Mocksa : Dueprus, 2012. - 632 c¢. - ISBN 978-5-
904098-21-6

7. I'ypeBuu, B. W. YcTpoiicTBa 37eKTpONHUTAHUS PENEHHON 3aIIUTHI: IPOOJIEMBI M PEIICHHS
[DnextponHslii pecypc] / B. U. I'ypeBuu. - Mocksa : «Mudpa-Unxenepusr», 2013. - 288 c. - ISBN 978-5-
9729-0057-2

8. [IpaBuna ycTpoiicTBa 31eKTpoycTaHOBOK / M-Bo aHepretuku PO. — 7-e uzn. — M.: U3a-Bo
HIT DHAC, 2003. - 980 c.

[NEPUOANYECKHWE U3JAHNA
9. [IpoMmblieHHast SHEpPreTuKa
10. U3Bectus Poccuiickoil akajgeMun HayK. JHEPreTHKa

NHuTepHeT-pecypcesl
11. https://biti.mephi.ru
12. https://library.e.abb.com/public/b4fb4ec9b484c5afc12579200031c156/Spac810 Catalogue

13. http://www.rzia.ru
14. http://www.proektant.org/index.php?board=441.0
15. http://rzalab.narod.ru

Nctounuku NOC
16. https://ios.biti.mephi.ru.

MarepuanbHO-TeXHHYECKOE o0ecnievyeHne y4eOHoH TUCHUILIHHBI
3aHATHUST TPOBOASTCS B Y4eOHOW ayauTOpUM, MPEAHA3HAUEHHOM JUIsl TMPOBENEHUs 3aHATUI
JEKIMOHHOTO W TMPAKTUYECKOTO THUIMA, TPYHIOBBIX M WHAMNBUAYAIbHBIX KOHCYJIbTAIMH, TEKYIIEro
KOHTPOJISI W TMPOMEKYTOYHOW aTTeCcTaluu. AyIUTOpUsS OCHAIICHa HEOOXOIAMMBIM O0OPYIOBAHHEM.
JlabGopatopHble  3aHSATHS TPOBOASTCS B  CICHHATU3UPOBAHHBIX  JTAOOPATOPHUSAX, OCHAIIEHHBIX
HEOOXOUMBIM 000pYIOBaHUEM.
B pacnopsikennn oOydaromuxcst CTy/IeHTOB UMEIOTCS 3JIEKTPOHHO-ONOINOTEUHbIE CUCTEMBI.

Y4eOHo-MeTOoAMYECKHE PEKOMEHIALUH I CTYICHTOB
3HaHus, NOJYYCHHBIE 10 OCBOGHHUIO JUCHUIUIMHBL, HEOOXOAMMBI IIPU OCYIIECTBICHUH Mpodeccu-
OHAJILHOW JeSITeNbHOCTU OaKayiaBpa, BBHIIIOJHEHUH BBITYCKHOW KBaNU(UKAIIMOHHONW pabOThl U M3YYEHUU
OCHOBHBIX JMCUUIUIMH 110 MPO(UITIO MOATOTOBKH.
Jia 3ppexTHBHOrO OCBOEHUS JUCHUIUIMHBI CTYAEHTaM HEOOXOIWMO MIpPOSBIATH HAaUOONBIIYIO
aKTUBHOCTb BO BpEMsI ayJUTOPHBIX 3aHATHUM, CIEI0BaTh yKa3aHWUSM BEAYIIETO IPENOAaBaTess, BbIIOJI-
HATH CAaMOCTOSITENIbHYIO paboTy B 00beMe, YCTaHOBJICHHOM paboueil mporpaMMoOn JUCIUIINHEL.


https://e.lanbook.com/book/113201
http://www.studentlibrary.ru/book/ISBN9785778226531.html
http://www.studentlibrary.ru/book/ISBN9785778227514.html
https://biti.mephi.ru/
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http://www.rzia.ru/
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JIEKITMOHHBIE 3aHSATHUSI COCTABJISIOT OCHOBY TEOPETUYECKOTO OOYUYEHHS M MO3BOJSIOT CHOPMHUPO-
BaTh CUCTEMATU3UPOBAHHBIE OCHOBBI 3HAHUH MO TUCHUIUIMHE, TO3BOJISIIOT PACKPHITh HaUOoJIee CI0XKHBIE,
OCHOBOIIOJIaraoIue BOMPOCHI.

B xone neKnoHHbBIX 3aHATHI HAJUIEKUT KOHCIEKTUPOBATh HanboJjee BaKHbIE MOJ0KEHUS U3yda-
€MO TeMBbI, a 10 OKOHYAHUU 3aHATHS 33/1aBaTh BOIIPOCHI, BHI3BIBAIOIIUE 3aTPYAHEHUSI C YCBOCHUEM pac-
cMaTpuBaeMoil TeMbl. PekoMenyercst nepes ciaeaylonM JEeKIHNOHHBIM 3aHSTHEM ITOBTOPUTH MaTepHal
PAacCCMOTPEHHOU TEMBbI, U3YYUTh COBPEMEHHYIO JTUTEPATYPY, BHIIOJHUTH CAMOCTOATENbHYIO PaboTy B 3a-
JTAHHOM OOBEME.

[IpakTrueckue 3aHATUS MO JUCIUIUIMHE MTO3BOJISIOT MIPOBEPUTH YCBOCHUE TEOPETHUECKOTO MaTe-
puana, GopMUpPOBaTh MPAKTUYECKUE HABBIKU U YMEHHUS 0] PYKOBOJICTBOM IPEINOIaBaTesl, yriayOsioT,
pacCHIMPSIIOT, JIETATU3UPYIOT MOJYyUYEHHbIE Ha JIeKUUU 3HaHus. [IpakTruueckoe 3aHsITHE MPEANOaraeT Bbl-
MIOJIHEHUE T10 3a/IaHUI0 U MOl PYKOBOJICTBOM IPENOaBaTelis OJHOM MIIM HECKOJIBKHUX MPAKTUYECKUX pa-
00T. Jlnsi ycrenrHoro BBIMOJIHEHUS MPAKTHYECKUX 33JaHUN M OCBOCHUS JUCIUILIMHBI MEPe]l KaXKIbIM
MIPAKTUYECKUM 3aHATHEM HEOOXOJMMO BBIYYHTh TEOPETHUECKUN MaTepHall COOTBETCTBYIOLIECH TEMBI, HC-
MOJIb3Ys KaK KOHCIIEKT JIEKI[UH, TaK U PEKOMEHIyeMyto uteparypy. [1o pe3ynbraraM BBIIOJIHEHUS MPaK-
TUYECKOM pabOoThI MPOBOAMUTCS OLIEHKA TEKYIIEH yCIeBaeMOCTH, KOTOpasi CyMMHUPYETCsl K pe3yjbTaTam
aTTECTalluU Pa3/IeyioB.

JlaGopaTopHble 3aHATUS MPEICTABISIOT CO00i B OOJBIICH CTENEHU CaMOCTOSTENIbHOCTH BBINOJI-
HEHHUE JTA0OPAaTOPHBIX PadOT, YIITYOJSIIOT U 3aKPEIUISIOT TeopeTudeckue 3Hanus. Ha 3Tux 3aHsaTusix ocpa-
MBAIOTCA HABBIKM SKCIIEPUMEHTAIBHBIX CIIOCOOOB aHamu3a JNEHCTBUTENBHOCTH, (HOPMUPYIOTCS YMEHUs
paboTaTh ¢ mpubopamMu U COBpeMeHHBIM 000pyaoBanueM. JIabopaTopHOe 3aHSATUE TIPOBOIUTCS B COCTABE
aKaJIeMHUYECKON TPYIIBI C pa3/ieIeHueM Ha MOArpymnmnbl. JlJis ycrnenrHoro BBIMOJHEHHUS J1a00paTOpHBIX
paboT U OCBOCHHUS TUCUUIUIMHBI CIEIYET 3HATh TEOPETUUCCKHUIA MaTeprall COOTBETCTBYIOMICH TEMBI, YCT-
KO CJIEZIOBaTh METOJMKE BBIMOJIHEHHs Ta0OpaTOpHBIX padoT, BbIIaHHOI MpenoaaBaTeneM. [lo pe3ynbTa-
TaM BBITTOJIHCHHUS JTA00PATOPHOUN PabOTHI IPOBOIUTCS OLEHKA TEKYIIEH YCIIEeBaEMOCTH, KOTOPasi CyMMHU-
pyercs K pe3yJibTaTaM aTTecTalli pa3/IeoB.

CamocrosiTenbHast paboTa mojapasyMeBaeT 1moj; co0oi mpopaboTKy TEOPETHUYECKOT0 MaTepuaia ¢
UCIOJIb30BaHUEM PEKOMEH]IyeMOM JUTepaTyphl 110 TOW WM WHOUM TeMe, MOCIEYIOIINUNA OTYET 10 Pe3yib-
TaTaM CaMOCTOSITeIILHOU paboThl B (hOpMe, YCTAaHOBJIICHHOM MPEIOIaBaTEIIeM.

CpenctBoM HHPOPMAIIMOHHOMN MOAJIEPKKH OpTraHU3al[ii CaMOCTOSTEIbHONH pabOThI CTY/IEHTOB B
pamMKax y4eOHOU JUCHIHUIUIMHBI SBISIOTCA WH(pOpMarmoHHo-oOpa3oBatenbHas cpena (MOC), anexkTpoH-
HO-Onbnuoteunsie cuctemsl, foctynusie BUTU HUAY MUDU, aboHemMeHT 1 iepuoauKa.

J171s1 BEITIOJTHEHUSI CAMOCTOSATENIbHON Pa0O0ThI CTYICHTY HY)KEH JIMO0 TOMAITHUN KOMITBIOTED C J0-
CTYIIOM B MHTEPHET, 1100 KOMIbIOTepHBbIH Kinacc BLI.

Kaxxnprit cTyieHT nMeeT cBOM JIOTHH U napois 1 Bxoga B MOC.

KypcoBast paGora BeimonHsieTcst Ha Temy: «l[IpoekTupoBaHue peneiHol 3aluThl ydacTKa JJIeK-
TPUYECKOM CETH» C BapuallMeN 3aJaHUI NPErogaBaTeIeM.

3amanue Ha KypCOBYIO padoTy: pa3padoTaTh 3alIUTY y4acTKa AJNEKTPUYECKOW CETH, COCTOSIIEro
W3 HECKOJBKHX JIMHUM AJIEKTpoIiepead U TpaHcHOpMaTOPHBIX MOACTaHIIMMA. VICXOMHBIMU TaHHBIMH CITY-
KaT OJTHOJMHEIHBIE ANEKTPUYECKUE CXEMbI; OCHOBHBIC MapaMeTphl JIMHUHN AJeKTporepeaad, Tpanchop-
MaTOpPOB, FIEKTPUUECCKUX HATPY30K U UX COOCTBEHHBIX 3aIITUT.

ANTOPUTM BBHITIOTHEHHS KypCOBOM pabOTHI:

1. TmartenbHO U3YYUTh KOH(GUTYpAIUIO SJEKTPUUYECKON CETH, MPOJAYyMaTh BapUAHTHI MMUTAHUS
rpynn notpeduTeneil B HOPMAIbHBIX U MOCI€aBapUUHBIX PeKUMaxX pabOThl ANEKTPUUYECKON CETH, MpeI-
JIO)KUTH aJITOPUTMBI PaOOTHI ABTOMATHYECKUX YCTPOWCTB JUIsl 0OECTICUEHHS HAIEKHOTO JIEKTPOCHA0XKe-
HUS MOTpeOUTENeH B KPUTHUECKUX cUTyanusx. [ myOuHa mpopaOOTKH JaHHOTO BOMPOCA B 3HAYUTEIHHOM
CTETIEHHU OTPEIEIAET MPUHNMAEMBIE JTajiee PEIIeHHUs.

2. CocTaBUTh CXEMBbI 3aMEIICHHs] Y9aCcTKa CETH B PA3IMYHBIX PEKUMaxX €ro pabdoThl, OMpPEeIuTh
paboure TOKH U BBIOpaTh CEYEHUS MPOBOOB JIMHUH dJIEKTPOTIEPEIau, PAaCCUUTATh TapaMeTPhl CXEM 3a-
MEIIEHHUS.

3. PaccunTarh TOKM KOPOTKOTO 3aMBIKAHUS JJISI MAKCUMAJIBHOTO PEKUMA PAOOTHI YHEPTOCUCTEMBI.
Jl11s BBIOOpA TUIIOB U YCTaBOK 3aIllUT, & TaKKe JIJIsl MPOBEPKU MX YyBCTBUTEIHLHOCTH, HEOOXOIUMO 3HATH
3HAQYCHHSI TOKOB B MECTAaX YCTAHOBKH 3aIlIUT B HOPMAIBHBIX DKCIUTyaTallUOHHBIX PEKUMAaX M MPH KOPOT-
kux 3ambikaHusax (K3) B pacueTHbix Toukax. 3HaueHusi TOKOB K3, cOOTBETCTBYyIOLIME MaKCUMaIbHOMY
pexuMy, HEOOXOIUMBI JIJIsl BHIOOpA YCTABOK 3aIlIUT, a 3HAYeHUSI TOKOB K3 B MUHMMaIBLHOM PEXKHUME pac-
CMaTPUBAEMOM CETH — JIJIsl IPOBEPKHU UYBCTBUTEIBHOCTHU 3AIIIUT.



4. PyKkoBOJICTBYSICh HOPMATHBHBIMU JOKYMEHTAMH W Y4eOHOU ITUTEpaTypoil BHIOpATh THIIBI 3a-
IIUT, YCTAaHABIMBAEMBIX Ha 0OBEKTaX 3alIUIIAEMOM 3JIEKTPUUECKOM CETH.

5. IlpoBecTu pacyeT yCTaBOK M COTJIaCOBAaHUE XapaKTEPUCTUK OTICIBHBIX 3aIIUT MEXKIY COOOM;
OLIEHUTH AP (HEKTUBHOCTH 3AIIUT; COCTABUTDH UX MOJHBIE SJEKTPUUECKUE TPUHIIUITAATIBHBIE CXEMBI.

6. [IpoBecTr MPOBEPOYHBIE PacueThl HArPY30K U3MEPHUTEIHHBIX TPAHCPOPMATOPOB TOKA U HATIPSI-
KEHHS U, B CIIy4ae He0OXOIMMOCTH, OTKOPPEKTUPOBATH NPUHSATHIC PaHEe PELICHUSI.

7. 3aKITIOYUTENHHBIM 3TAIIOM IPOSKTUPOBAHUS SBISICTCS O(hOpMIIEHUE TTOSICHUTETLHOM 3aTUCKU U
rpadgu4ecKoit yacTu padboTHI.

B 00bem BhINoIHAEMON KypCOBOM pabOThl BXOJUT MOSICHUTENIbHAS 3alMCKa CO CXEMaMHU 3alllUThl
Y aBTOMATHKH B npenenax 25-35 cTpaHull.

[TosicauTenpbHAS 3aMKMCKa MPEICTaBISIET CO00M TEKCTOBYIO YacTh KypCOBOW paboThI, ohopMIieH-
HYIO B BHJIE MIEPEIICTEHHON OpOILIIOPHI.

[losicHuTenbHas 3aNMCKa HAYMHACTCS TUTYJIBHBIM JINCTOM, Ha KOTOPOM YKa3bIBa€TCS TEMa KypCO-
BOI paboThl, (paMUITUU U MOANUCH PYKOBOJUTEINS M UCHIOTHUTENA. 3a TUTYIBHBIM JIMCTOM CJEIyeT 3aja-
HUE C UCXOJIHBIMH JaHHBIMU, OTJIaBIICHUE, BBEICHNE, OCHOBHOE COJIepKaHUe padOThI, 3aKIIOYCHHE, CITHU-
COK HCIIOJIb3yEeMOH JINTEPaTypBhI.

CxeMbl peNieHHbIX 3alIUT U aBTOMATHUKH, a TAK)KE OJIHOJIMHEHHBIE JIEKTPUUYECKUE CXEMbI BBIMOJI-
HSFOTCSl KaK B MOSICHUTEIBLHOM 3aIMCKe, TaK U Ha OTIEIbHOM JiucTe (Jucrax) hopmara Al1-A3 ¢ cobutro-
nenueM aeiictByronux ['OCTos.

Crynent, nonyuuBimuii menee 60% OT MakCUMaNIbHOTO Oalijia 3a paszien AUCHUIUIMHBI W TIPO-
MEXYTOUYHYIO aTTECTAIMI0, CYUTACTCSI HEATTECTOBAHHBIM 10 TAHHOMW JAUCIUIUIMHE.

B pe3ynbraTe 0CBOSHHS NUCHUIUIMHBI CTYACHTHI CIAI0T KYPCOBYIO pabOTy M 9K3aMeH.

MeToanuyeckne peKOMeHIAUM J1JIs1 IpenojaaBaresiei

Ha nepBom 3anaTuM 10 1aHHOW Yy4eOHON TUCHHUILIMHE HEOOXOAMMO O3HAKOMUTH CTYJECHTOB C I10-
PSAOAKOM €€ U3YYEHHUs, PACKPBITh MECTO M POJib JUCIUIUIMHBI B IMpOLIeCCe MOJTOTOBKM OakanaBpa IO
HaIPaBJICHUIO «DJIEKTPOIHEPIETHKA U DIICKTPOTEXHUKA», €€ MPAKTHUECKOe 3HAYEHUE, JTOBECTH JI0 CTY-
JIEHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOTIPOCHI.

[Ipu moAroToBKe K JIEKIIMOHHBIM 3aHATUSIM HEOOXOAMMO MPOJAYyMaTh IUIAH €ro MpOBEIEHUs, CO-
JI€p’)KaHUE BCTYNUTEIbHOM, OCHOBHOM M 3aKIIOYUTENBHOW YacTH JIEKIMH, O3HAKOMHUTBHCS C HOBHUHKaMHU
y49eOHOW M METOJAMYECKOU JINTEPATYPHI, MyOJUKAIMSIME TTEPUOTAICCKON MTeYaTH 110 TEME JICKIIMOHHOTO
3aHATHUSA. Y TOUHHUTH IIJIaH MIPOBEICHUS TPAKTUUYECKOTO 3aHITHS 110 TEME JICKIHH.

B xome neKk1MoHHOTO 3aHATHS MPENoJaBaTeb JOJKEH Ha3BaTh TeMY, yUeOHBIE BOMPOCHI, O3HA-
KOMUTB CTYJEHTOB C IIEPEYHEM OCHOBHOM U JTONIOJIHUTEIBHOM JIUTEPATYPHI 110 TEME 3aHATHA. PacKkppiBaTh
coJiepKaHue y4eOHBIX BOIPOCOB HEOOXOAMMO C aKIIEHTUPOBAHHEM BHHUMAHMS CTYJEHTOB Ha MpaKTHUYe-
CKOM IIPUMEHEHUN PACCMATPUBAEMBIX BUJOB 3alIUT U ABTOMATHUKH B JJIEKTPOIHEPIETUUECKUX CUCTEMAX,
a TaK)K€ COBPEMEHHBIX YCTPOMCTBAX 3alIUThl 1 aBTOMATHKH.

B xone u3nokeHus JEKIMOHHOTO MaTepuaia cieayeT NMPUBOAUTh Haubosee SpKue U 3aloMHHa-
FOIIMECS MPUMEPHI, 3aaBaTh MO X0y HU3JI0KEHUS JEKIIMOHHOTO MaTepHalla PUTOPUUYECKHE BOIPOCHI U
caMOMY J1aBaTh Ha HUX OTBET. DTO COCOOCTBYET aKTUBU3AIIMH MBICIUTEIHHON JESTEIBHOCTH CTY/ICHTOB,
MOBBIIICHUIO UX BHUMaHUA U MHTEpPEca K MaTepuainy JeKIuH, ee coaep:kanuto. [IpenomaBarens qOJKEH
PYKOBOIUTH pabOTON CTYACHTOB MO KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuaa, MoJ4epKkuBaTh HE0O0-
XOAUMOCTh OTPAXEHHUs B KOHCIIEKTaX OCHOBHBIX MOJIOKCHHUI M3y4aeMOW TeMbl. B 3aKIt0UnTENbHON Ya-
CTH JIEKIIUU HE0OX0IUMO c(hOpMyIHpOBaTh OOIIUE BBHIBOABI 110 TEME, PACKPBIBAIOIINE COJEPKAHUE BCEX
BOIIPOCOB, MOCTaBJIEHHBIX B JIEKIIUUA. OOBSBUTH TUIAH OYEPETHOTO MPAKTHUECKOTO 3aHITHS, 1aTh KPaTKue
PEKOMEHJALIMU 110 MOJATOTOBKE CTYJIEHTOB K IMPAKTUYECKOMY 3aHATHIO.

[Ipy MOATOTOBKE K MPAKTHUYECKOMY 3aHSATHUIO MPENOJIABATENII0 HEOOXOIUMO YTOUYHUTH IIJIAH €To
MPOBEICHUS, TPOAYMATh MEPEUYECHBb 3a/4ad, MOJJIEKAIUX PEUIEHUIO BO BPEMs MPAKTUUYECKOTO 3aHATHS.
Oka3bIBaTh METOJUYECKYIO MTOMOIIb CTYJAEHTAM B MOATOTOBKE K 3aHSTHIO, BBINOJHEHUIO JTOMAIIHUX 3a-
JaHWK. B X0/1€ MpakTUYECKOro 3aHATUS BO BCTYNUTEIBHOM CIIOBE PACKPBITh TEOPETUUECKYIO U MPAKTHU-
YECKYI0 3HAYMMOCTh TE€MBI, OMPEACIIUTH MOPSIOK €ro MPOBEICHUS, KOJIMYECTBO pelIaeMbIX 3aaad. [lene-
cO00pa3Ho B XOJIe PEIICHUS 33a]a4 33/1aBaTh 00YYArOIIMMCS TOTIOTHUTENBHBIE U YTOYHSIOUINE BOTIPOCHI C
LIETBI0 BBISICHEHUS TIyOWHBI 3HAHWH MO paccMaTpuBaeMou Teme. B 3akiIounTenbHON YacTH MpakTHYe-
CKOTO 3aHSTHUS CIIeyeT MOJIBECTH €r0 UTOTH: JIaTh OOBEKTUBHYIO OIIEHKY OTBETOB KaXKJIOTO CTYACHTA U
y4eOHOM TPYIIHI B IEJIOM. PacKphITh MOTOKUTEIBHBIE CTOPOHBI M HEJOCTATKH ITPOBEICHHOTO TIPAKTHY -
ckoro 3aHsATus. OTBETUTH HA BOIIPOCHI CTY/IEHTOB. Ha3BaTh TeMy O4YepeIHOTrO 3aHSTHSI.



[Tpu moaroToBke K 1a00pAaTOPHOMY 3aHSTHIO MPETOAABATENI0 HEOOXOAMMO O3HAKOMHTBCS C HO-
BEHIIMMU Hay4YHbIMH pa3pabOTKaMHu, NEPUOJUYECKOM MeyaThio 10 TEMATUKE 3aHATHUS AJIS TOTO, YTOOBI
MOTYEPKHYTh BAXHOCTh M3y4aeMbIX BOIIPOCOB B OOJIACTH PEJICHHON 3aIIUTHl U aBTOMATUKU, 0003HAYUTD
HEOO0XOAMMOCTb 3HAHUS U MOHMMaHMS OCHOBOIIOJAraloIIMX TEOPETUYECKUX BOIPOCOB, Kak Oasuca Ul
MOCTIEeTYIOIUX HAyYHBIX pa3pabOTOK M YCIEUIHOTO OCBOCHMS KBAIM(UKAIUU OakajlaBpa MO Harpaslie-
HUIO «DJIEKTPO3HEPreTHKa U 3JEKTPOTEXHUKa». B Havyane 3aHATHS HEOOXOAMMO YE€TKO 0003HAYUTh LIEb,
TpeOOBaHMUS K BBHIMOJIHEHUIO JTa0OPATOPHBIX padoT, cojepikaHue oTdeTa 1o JaboparopHoii padore. Ilo
pe3yiabTaTaM BBIIOJIHEHHs JIAOOPATOPHBIX PaboT 1es1eco00pa3Ho 3a/1aBaTh O0YUYarOIIUMCS JOIOIHUTEb-
HBIC U YTOUHSIOIINE BOMPOCHI C LEJIbI0 TOBBIMICHHS TTyOWHBI 3HAHUH MO paccMaTpuBaeMoil Teme. Bo-
IIPOCBHl HEOOXOAUMO MOCTPOUTH TAKMM 00pa3oM, 4TOOBbl UX COZAEp KaHUE OTpa)kajlo HauOOIbIIUM 00pa-
30M NpPAaKTUYECKOE NMPUMEHEHHE PAcCMaTPUBAEMBIX BHUJIOB 3aLIUT M aBTOMATUKH C HEOOXOIMMOCTBHIO
TeopeTHYecKoro 000CHOBaHMs. B KOHIle 3aHATUS NpenogaBaTesb JOJKEH OTBETUTh Ha BOIPOCH! CTYICH-
TOB, 0003HaUNTh HauOoJIee BaXKHBIE BBIBO/IBI [0 TEMATUKE ITPOBOJUMOIO 3aHATHS.

[Tocne kaxaoro JEKIMOHHOIO, MPAKTUYECKOro U JJaOOPaTOPHOIO 3aHATHS HEOOXOIUMO CHAEaTh
COOTBETCTBYIOLIYIO 3alIUCh B )KYpHAJIaX Y4eTa [IOCEIAEMOCTH 3aHITUH CTYyI€HTaMH, BBIICHUTD y CTapOCT
y4€OHBIX PYII IPUYHUHBI OTCYTCTBHSI CTYI€HTOB Ha 3aHATHUAX. IIpOBOAMTE rpynIoBble U MHIUBUIYAIb-
HbI€ KOHCYJIbTAllUU CTYACHTOB B XOJ€E HX MOATOTOBKM K TEKYHIEH M NPOMEXKYTOUYHOH aTrTecTaluu I10
y4eOHOH TUCIMITIIMHE.

KypcoBast pabora BemosiHsiercsi Ha TeMy: «IIpoekTupoBaHue pereiiHON 3alIUThl yJ4acTKa dJIeKTPH-
4YeCKOI ceTu» ¢ Bapuanuei 3a1aHui pernoaaBaTesieM.

3agaHue Ha KypcoBYyIO paboTy: pa3paboTaTh 3aIIUTY y4acTKa 3JIEKTPHUECKOI CETH, COCTOSAIIEro U3
HECKOJIbKUX JIMHUM 3JIeKTpornepeiad U TpaHC(HOPMATOPHBIX MOACTAaHIMNA. VICXOMHBIMU TAHHBIMH CITyXKaT
OJTHOJIMHEHHBIE AIIEKTPUIECKHE CXEMbI, OCHOBHBIC MapaMeTPhl JUHUN dIIEKTporepeaad, Tpanchopmaro-
POB, SJIEKTPUYECKUX HATPY30K U UX COOCTBEHHBIX 3allUT.

Heo6xoanMo noBecTH 10 00y4Jarommxcst CAe Iy aJrOpPUTM BBITIOTHEHUS KypCOBOM PaOOTHI:

1. TmarenbHO HM3y4YUTh KOH(MUIYPALMIO 3JIEKTPUYECKON CeTH, MpoAyMaTb BapUaHThl IUTAHUS
rpynn notpeduTesiell B HOPMAJIbHBIX U MOCI€aBapUUHBIX PEKUMaxX pabOThl AIEKTPUUYECKON CETH, Mpe-
JIOXKUTh AJITOPUTMBI pabOThl ABTOMATUYECKUX YCTPOUCTB Ul 0OecredeHns: HaA&KHOr0 AIEKTPOCHa0Xe-
HUS NOTpeOuTeNel B KpUTHUECKUX cuTyauusx. [1yOuHa npopaboTKH JAaHHOTO BOIIPOCA B 3HAYUTEIBHOU
CTEIEHH ONpeesAeT IPUHUMAeMble Jajiee pelieHusl.

2. CocTaBUTh CXE€MbI 3aMELICHHS YYacTKa CETH B PA3IMUYHBIX PEKUMaX €ro paboTbl, ONPEAEIUTh
pabouue TOKM U BbIOpaTh CEYEHUs NMPOBOAOB JIMHUN 3JEKTPOIIEpEau, pacCUUTaTh MapaMeTpbl CXeM 3a-
MEIIECHHUS.

3. PaccuutaTh TOKM KOPOTKOI'O 3aMBIKaHUS Ul MAKCUMaJIbHOTO peKuMa pabOThl SHEPTOCUCTEMBI.
Jli1g BbIOOpA TUIIOB U YCTaBOK 3alllUT, & TAK)Ke JUIsl IPOBEPKU MX YYyBCTBUTEIBHOCTH, HEOOXOIMMO 3HAThH
3HAYEHUS TOKOB B MECTAaX YCTAaHOBKHM 3alllUT B HOPMAaJIbHBIX 3KCIUTyaTallUOHHBIX PEKUMaxX U IPU KOPOT-
kux 3amblkaHugx (K3) B pacuerHbix Toukax. 3HaueHUs TOKOB K3, COOTBETCTBYIOLIME MaKCHUMaJIbHOMY
peXUMY, HEOOXOAUMBI JUIS BBIOOPA YCTaBOK 3alllUT, a 3HaYeHUs TOKoB K3 B MMHUMalIbHOM pexXuMme pac-
CMaTpUBaEMOI ceTu — JIsl MPOBEPKH YyBCTBUTEIBLHOCTH 3alLUT.

4. PykoBOJCTBYSICh HOPMATUBHBIMU IOKyMEHTAMHU U Y4€OHOH JIUTEpaTypoil BHIOpATh THIIbI 3aIIHUT,
YCTaHABIIMBAEMbIX HAa O0BEKTAX 3alUIIAEMOM 3JIEKTPUUECKON CETH.

5. IIpoBecTH pacyeT yCTaBOK M COIJIACOBAHUE XAapAaKTEPUCTHK OTAEIBbHBIX 3aIIUT MEXay co0oii;
OLIEHUTH AP (HEKTUBHOCTH 3AIINUT; COCTABUTDH UX MOJIHBIE JEKTPUUECKUE TPUHIIUITAATIbHBIE CXEMBI.

6. [IpoBecTr MpOBEPOUHBIE pacyeThl HArPY30K M3MEPUTENBHBIX TpaHC(HOPMATOPOB TOKA U Hamps-
XKEHUS U, B CIIy4ae He0OOXOIMMOCTH, OTKOPPEKTHPOBATH MPUHSATHIE PAHEE PELLICHUS.

7. 3aKIIOYUTEIBHBIM 3TAllOM MPOSKTHUPOBAHUSA SBISIETCS OPOpPMIICHUE MOSCHUTEILHON 3alUCKU U
rpaduveckoit yacTu padboTHI.

B o6bem BbinonHseMol KypcoBoi pabOThI BXOJHT MOSICHUTENbHAS 3alIMCKA CO CXEMAaMU 3alllUThl U
aBTOMAaTHUKM B mpejnenax 25-35 cTpaHull.

[TosicHuTenpHas 3amKcKa MpeACTaBIsgeT cOOON TEKCTOBYIO YacTh KypCcOBOW paboThI, 0(OpMIIEHHYIO
B BH/JIC MTEPEIJICTEHHOW OpOIIIOPHI.

[losicHuTenpHAs 3aMMcKa HAYMHAETCA TUTYJIbHBIM JIMCTOM, HA KOTOPOM YKa3bIBAa€TCsl TEMa KypCo-
BOI pa®oThl, (paMUIUU U MOANNUCH PYKOBOJUTEINS M UCHIOJHUTENSA. 3a TUTYJIbHBIM JIMCTOM CIIEAYyeT 3a/a-
HHUE C UCXOJHBIMU JIaHHBIMHM, OTJIaBJIEHUE, BBEIEHUE, OCHOBHOE COJIepKaHue padoThl, 3aKII0UEHHE, CIIH-
COK MCITIOJIB3YEMOW JIUTEPATYPHI.



CxeMbI peneiHbIX 3allUT U aBTOMATHUKH, a TaKKe OJHOJTUHEHHBIC SJIEKTPUUECKUE CXEMBI BBITIOJI-
HSIOTCSl KaK B MOSICHUTEILHOM 3aIMCKe, TaK U Ha OTACIbHOM JucTe (nucrax) popmara A1-A3 ¢ coburo-
nenueM aeiictBytomux I'OCTos.

B pe3ynbraTe 0OCBOSHMS TUCHUIUIMHBI CTYICHTHI CAAI0T KYpPCOBYIO pabOTy U SK3aMEH.

Crynent, nonyunBmuii menee 60% OT MakcHMaNbHOTO Oaiya 3a pas3ien ITUCIHILIMHBI UIH MPO-
MEXYTOUHYIO aTT€CTAIMIO, CYUTACTCS HEATTECTOBAHHBIM MO TAHHOW JUCIMILIUHE.

[Iporpamma coctaBneHa B cootBercTBuM ¢ TpeboBanmsimu OC HUAY MUDU u yuebHBIM TUTa-
HOM OCHOBHOW 00pa30oBaTeNbHON MPOTpPaMMBI 10 HarpaBieHHIO moaroToBkd 13.03.02. Dnekrposnepre-
THKA U AJIEKTPOTEXHUKA.

Pabouyto nporpammy cocrasui goueHt Lerones C.C.

Pentensent: noueur Porosa M.B.

ITporpamma ono0pena Ha 3acenanuu Y MKH 13.03.02 DnexktposnepreTuka u 3JeKTPOTEXHUKA.

[Ipeacenarens yaeOHO-MeTOoAMUECKOM Komuccuu ipodeccop Kood3es P.A.



