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PaGouas nporpamma cocrasieHa Ha ocHoe ®I'OC BO no HarnpasieHHIO [MOrOTOBKH
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Jlucr akryamusanuu pagodeii nporpamMmel

Pabouas nporpamma nepecmotpena, o6cysxzena u onobpena jurs peaymsaruu B 2020 - 2021
yueOHOM rofty Ha 3ace/laHmy Kadeapsl DNeKTpOCHAGKEH s HPOMBILITIEHHBIX TIPE/NPHATHI

Ipotokos ot 02. 09. 2020 r. NQ)'
3aB. xadepoii '-}fi;/’ //{/x

I'.I1. Kopuuios




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lensro OCBOCHUA NUCIUTLIINHE] "Pernelinas 3alUTa U aBTOMAaTH3aIU
AIIEKTPOIHEPTETUYCCKUX cucTeM'" sBiseTCs (OPMHPOBAHHE Y CTYIACHTOB MPOQECCHOHATBHBIX
3HaHWI B 00JaCTH TEOPUU M TIPAKTUKHU YCTPONCTB pesieHON 3aluThl 1 aBToMaTu3anuu (P3uA)
AJIIEKTPOIHEPreTUUECKUX CHUCTEM, a TaK)K€ HAaBBIKOB pacueTa yCTaBOK TOKOBBIX 3allUT U
YCTPOMCTB aBTOMATHUKHU 3JIEMEHTOB 3JIEKTPOIHEPIETUUECKOW CUCTEMBI M IIPOEKTUPOBAHUS CXEM
pEIeMHOM 3allIMThl 1 aBTOMATHKH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Jucuunnmua PeneilHasg 3ammra M aBTOMATHU3aLUs AJIEKTPOIHEPIETUUYECKUX CUCTEM
BXOJIMT B 4acTh Y4eOHOro IuiaHa (OpMUPYEMYIO ydaCTHHKAMHU OOpPa30BaTEIIbHBIX OTHOIICHHHA
00pa30BaTeIbHOI IPOrPaMMBI.

Jlnst  wW3ydeHWsT JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWSA  (YMEHHWs,  BIJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUECHUS TUCIUILINH/ IPAKTHK:

TeopeTndyeckrie OCHOBBI JIEKTPOTEXHUKHU

DNEKTPOIHEPTeTUYECKUE CUCTEMBI U CETH

DJIEKTPUYECKUE annapaThl

CoOcTBeHHBIE HYX/Ibl 1 BTOPUYHASI KOMMYTAIUS YJIEKTPUUYECKUX CTAHIIMNA U TTOACTAHIINI

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

[ToaroroBka Kk ciade u cjaua rocyapCTBEHHOT0 SK3aMeHa

[TonroToBka K npoueaype 3aluThl U 32111 Ta BBITYCKHOW KBaTU()UKALMOHHOM paboThI

HanexHOCTh cHCTEM AJIeKTPOCHAOKEHHS

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS
AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3y/IbTaThbl 00y4eHHUs
B pesynbrate ocBoeHMs AMCHUILIUHBI (Moayssi) «PenelHas 3ammTa ¥ aBTOMaTH3ALMS
JJIEKTPOIHEPIeTUUECKUX ~ CUCTEM»  OOydaromuiics  JOobKeH  oOnajgarh  CIelyHOLUMU
KOMIIETEHIUSMU:
Kox unaukaropa WNHaukaTop 1OCTUKEHUSI KOMITETEHIIUU

[1K-3 CnocobeH mpuUHMMATh y4acTHe B TPOSKTUPOBAHHHM OOBEKTOB MPO(ECcCHOHATHHOM
JEATEIIBHOCTH B COOTBETCTBUM C TEXHUYECKMM 3aJaHMEM M HOPMAaTHUBHO-TEXHMUYECKOH
JTOKyMEHTaIMen, coOmoias pa3IuyHble TeXHUYECKHe, YHEProdHEKTUBHBIE U IKOJIOTHUECKUE
TpeOOBaHUS W NPOBOJUTH OOOCHOBAHME TPOEKTHBIX pELICHUH, a TaKke 0oQpOopMIsATh
TEXHUYECKYIO JIOKYMEHTALNIO HA Pa3IMYHBIX CTAUAX Pa3pabOTKH IPOEKTa

I1K-3.3 BriOupaer o6opynoBaHue )i OTACTBHBIX PA3/IeI0B MPOEKTA HA PA3TUUYHBIX
CTaluAX TPOEKTUPOBAHUS CHCTEMbI 3JIEKTPOCHAOXKEHUs OOBEKTOB
KalUTaJIbHOTO CTPOUTEILCTBA

[1K-3.2 BoiOupaer ontuManbHblE TEXHMYECKHWE pelIeHus Uil  pa3paboTKu
OTHENbHBIX pa3[eJIOB Ha pa3IMYHBIX CTaJUAX IPOEKTAa CHCTEMBI
NIEKTPOCHA0XKEHUS] 00bEKTA KATUTAILHOTO CTPOUTENILCTBA

[1K-3.1 PazpabatbiBaer U 0oQopMISIET KOMIUIEKTHI MPOEKTHOH U paloueit
JOKYMEHTAI[MH TPOCTBIX Y3JI0B CHCTEMBI 3JIEKTPOCHAO0KEHUS OOBEKTOB
KalMUTaJIbHOIO CTPOUTEILCTBA

[1K-5 Cnoco0OeH olieHMBaTh HOpPMAallbHbBIE, YTSDKEICHHbIE M IOCIeaBapUiHbIE PEXUMBI U
JIMKBUIMPOBAThH aBAPUHHBIE PEKUMBI pab0OThl 00BEKTOB MPO(PECCHOHATBHOM AEATEIbHOCTU

[1K-5.3 CocraBisieT cxeMbl 3aMelIeHUss Ha O00CIyXHBaeMOM OOOpYJIOBaHUH,
paccuuThIBaeT ~ HapaMeTphl  peXuMa  KOPOTKOIO  3aMbIKaHUS  Ha
obopynoBanun PY u JIOII, paccuuThiBaeT M BBIOMpPAET YCTaBKU H
XapaKTEPUCTHUKH YCTporcTB P3A

[1K-5.2 [IpoBoauT npoduaakTHUECKHE UCTIBITAHUS U OCYILIECTBIISIET aHAIIN3




(OYHKIIMOHUPOBAHUS YCTPONCTB PEICHHON 3aIIUTHl 1 ABTOMATHKH

ITIK-5.1

Opranu3oBbIBacT MIPOBE/ICHHE aBapUHHO-BOCCTAHOBUTEIBHBIX
PEMOHTHBIX PabOT Ha 000PYIOBAHUH IOICTAHIIUI

u




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHBIX enuuui 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 18,4 akaj. 4acos:
—aynuropHas — 14 akaj. 4acos;

— BHeaynuTopHas — 4,4 akaJ1. 4acoB

— caMocTosTenbHast pabora — 152,9 akan. gacos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma arTecTaluy - KypcOBOM MPOEKT, IK3aMEH

AynuropHas g
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
B aKaJl. 4acax 5} Bnu KOHTPOJIS
Paznen/ tema g | (Baxan uacax) == A y p Kon
> 3 © | camocTosTenbHOM | ycrieBaeMoCTH U
JUCLIATUINHBI N S ., | KoMIIeTeHIUI
Q & paboTsl MIPOMEKYTOYHOM
na6. |mpaxr. | € 8
Tex. - [TPAKT. | = o aTTeCTalun
3aH. | 3aH. | O &
1. Beenenue
CamocrosTensHOe
H3yueHHe yueOHOU
N JUTEPaTyphI
1.1 Ha3naueHue peneHHOMN ’
p 0,5 1 KOHCIIEKTa Koncnekr [K-5.3
3aIUTHl U aBTOMATHKH N
JIeKLU;
KOHCIIEKTHPOBAaHU
e
1.2 TloBpexnenus u CaMocTosiTenpHOe
HEHOPMaJIbHBIC PEKUMBI u3y4yeHue yueOHoi
paboTHI JATEPaTypBHI,
3NEKTPOIHEPTreTHUECKUX 5105 2 KOHCIIEKTa MK-5.3
N Koncnekr
CHCTEM. COOTHOLICHHSI TOKOB JIeKLU;
npu TpaHc(hOPMAaTOPHBIX KOHCIIEKTHPOBAaHU
CBSI3SIX B CETH e
CamocrosTenpHOE
u3ydyeHue yueOHoi
1.3 OcHoBHBIE TpeOOBaHUS, JATEPaTypBHI,
HpEeAbsBIsIEMbIE K PENeHHON 05 2 KOHCIIEKTa Koncnekr IK-5.3
3aIIuTe JICKITUIA,
KOHCIIEKTHPOBAaHHU
e
HWroro no pazneny 15 5
2. DNeMEeHTSI YCTPOICTB
peJIeHOM 3alUThl 1 AaBTOMATUKH
CamocTosiTensHoe
2.1 M3mepurenbHble o
n3ydeHue yaeOHon
TpaHcHOopMAaTOPEI TOKa!
MOTPEIIHOCTH BBIOO u JUTCPATYPBI,
P ’ P 5105 2 KOHCIIEKTa Koncmnexr I1K-3.3
MpoBepKa TUTSt cXeM N
N JICKIHH;
pENEHHON  3allUThI, CXEMBI
KOHCIIEKTHPOBaHU
COCTMHEHUS .




2.2 Tlpunnmn  paeicTBus,
MOTPENIHOCTH M CXEMBI

CamocrosTenbHOE
n3yueHue yuyeOHou

COEIMHEHHSA 00MOTOK JATEPATYPbI,
0,5 2 KOHCITEKTa I1K-3.3
HU3MEPUTEIbHBIX . Koncnekr
JIEKIUI;
TpaHchopMaTopoB
KOHCIICKTHPOBAaHU
HaTPSHKCHHS .
CaMocCTOsATENBHOE
H3y4YeHHEe yudeOHOI
2.3  Knaccupukanus u i i
4 JIUTEpaTypBhl, Koncnekr ITK-3.3
napaMeTphl pene
KOHCIICKTUPOBAaHU
e
HUroro no pazaeny 1 8
3. TokoBBIE 3aIIUTHI
CamocTrosTenpHOe
H3y4eHHEe yueOHOM
3.1 MaxkcumanbHas TOKOBas i e
JIUTEPATYPHI,
3ammra. BeiOOp mapameTpoB
S KOHCIIEKTa 3amuTa
P ’ 0,5 4 JICKIIUH; nabopaTopHO I1K-5.3
YYBCTBUTEIBHOCTb,
IMOJITOTOBKA K paboThI
CEJIEKTHUBHOCTD,
3aIuTe
pe3epBUPOBAHUE, CXEMBI N
nabopaTopHO
paboTsl
CaMocCTOsATENEHOE
3.2 TokoBast OTCEeYKa. H3yueHHe y4eOHOU
Orceuka HA  JUMHUAX C JIUTEPaTypHl,
JIBYyXCTOPOHHUM  ITHTAHUEM. 0,5 4 KOHCIIEKTa Koncnekr I1K-5.3
OTtceuka c BBIIECPIKKON JICKITUIA,
BPEMEHHU. KOHCTIEKTHPOBaHH
e
3.3 TokoBbIe HampaBJICHHBIC CamocrosTensHoe
3alUTHI: peiie HaMpaBICHUs u3ydeHune yueOHoi
MOIIHOCTH, TIPUHIIATT JIUTEPATYPHI,
JICHCTBUS 3aILUTHl ¥ BBIOOD 0,5 4 KOHCIIEKTa Komerex I1K-5.3
o HCIICKT
TOKa cpabaThIBaHUs, MEPTBAs JIEKIIHH;
30Ha, 30HAa  KACKaIHOI'O KOHCTICKTHPOBaHH
IECUCTBUS e
N CaMoCTOsTENBHOE
3.4 3ammra OT 3aMBIKAHUN o
u3ydyeHue yueOHoi
Ha 3eMJII0 U OAHO(DA3HBIX
JIUTEPATYPHI, 3amura
KOPOTKHX 3aMBIKaHUSL. .
4 MOJITOTOBKA K nabopaTtopHoi [K-5.3
CrnocoObl monyd4eHus TOKa
o 3aM[UTE paboThI
HYJICBOI N
nabopaTopHOi
[IOCIIEA0BATENLHOCTH
paboTsI
HWroro no pazneny 15 16
4. JuddepenuumanpHas 3aniura
JIMHAMN
CaMoCTOSATENbHOE
4.1 IIpononpHas .
muddepeHInanbHas 3almTa; U3YHCHHC yICOHOH
P N ) 4 JUTEepaTyphl, Koncnekr IK-5.3
NPUHIMI  JCHCTBHS,  TOK
KOHCIIEKTHPOBAHU

HebamaHca, CXeMbl

(S




4.2 TlomepeuyHass TOKOBas H
HarpaBJICHHAs

CamocrosTenbHOE
n3yueHue yuyeOHou

4 JIMTEPATYPBI, Koncnekr ITK-5.3
muddepeHInanbHas  3anuTa
. KOHCIIEKTHPOBaHU
JIMHUH
e
HWroro mo pasueny 8
5. JlucTaHnroHHAs 3aluTa JIHHUH
CamocrosTenbHOe
5.1 TlpuHuun naewcTBUsS | H3yueHHe yueOHou
o0eclieyeHUe CeNeKTUBHOCTH 4 JIUTEPATYPBI, Koncnekr ITK-5.3
JMCTaHIIMOHHOM 3aIUTHI KOHCIIEKTHPOBaHU
e
CamocrosTenpHOe
5.2 XapaKTepUCTUKU n3ydeHue yueOHoH
cpabaTbIBaHUS perne 4 JIUTEPATYPHI, Koncmnekr IK-5.3
COTIPOTUBIICHHS KOHCIIEKTHPOBaHU
e
Hroro no pazaeny 8
6. BrlcokouacToTHas — 3amuTa
JIMHUH
CamocrosTenpHOe
U3y4yeHue yueOHoi
6.1 HanpapnenHas 3amura c y y
N 4 JUTEPaTypBI, Koncnekr I1K-5.3
BUY-6noxupoBkoit
KOHCIICKTHPOBAaHH
e
CamocrosTenpHOe
6.2 dunpTpoBas u3y4yeHHue yueOHoi
HampaBlicHHAs  3aluTa C 4 JIUTEPATYPHI, Koncmnekr I1K-5.3
BY-6noxupoBkoit KOHCIIEKTUPOBaHU
e
CamocrosTenpHOe
6.3 H3yueHHEe yueOHOU
JuddepenmansHo-dasHast 4 JIUTEPATYPBI, Koncnekr IK-5.3
BBICOKOYACTOTHAS 3alLIUTa KOHCIIEKTHPOBaHU
e
Hroro mo pazneny 12
7. 3ammura CWIOBBIX
TpaHcHOpMaTOpOB
CamocrosTenpHOe
u3y4yeHue yueOHoi
7.1 TloBpexnenus u y Y
JATEPaTypBHI, 3amuTa
HEHOPMAJILHbIE PEXUMBI o
0,5 1 MOATOTOBKA K 1abopaTopHOM IK-5.3
paboTHI CHJIOBBIX
3alUTE paboThI
TpaHc(hOpPMaTOPOB .
nabopaTopHOi
paboTsI
CamocrosTenpHOE
7.2 HuddepennmansHas u3ydeHue yueOHoH
3amuTa  Tpanchopmaropa: JIATEPaTypBHI, 3ammTa
TOK  HebamaHca,  BBIOOD 0,5 4 MOJITOTOBKA K nabopaTtopHoi [K-5.3
napaMeTpoB CcpadaThHIBAHUS, 3aIIuTe paboThI
CXEMBI nabopaTopHOI

paboTsI




7.3 3ammra OT BHEIIHHUX

CamocrosTenbHOE
n3yueHue yuyeOHou

. 1 JIMTEPATYPBI, Koncnekr ITK-5.3
KOPOTKHX 3aMBbIKaHHUH
KOHCIIEKTHPOBaHU
e
CamocrosTenpHOe
n3ydeHue yueOHoH
7.4 3amuTa oT neperpy3ku 1 JIUTEPATYPHI, Koncmnekr IK-5.3
KOHCIIEKTHPOBaHU
e
CamocrosTenpHOe
n3ydeHue yueOHoH
7.5 Ta3oBas 3amuTa 0,5 JIUTEPATYPHI, Koncmnekr IK-5.3
KOHCTIEKTHPOBaHU
e
HUroro no pazaeny 7,5
8. 3amuTa 3neKTpoIBUTATENCH
8.1 TToBpexxnenus u CamocrosTensHoe
HEHOpPMaJIbHbIC PEKUMBI u3ydeHrne yueOHoi
pabOThI AIIEKTPOIBUTATEICH. 0,5 JIUTEPATYPHI, Koncmnekr I1K-5.3
TpeboBanusi K  3aluTe KOHCTICKTHPOBaHH
IBUTATEIEH e
8.2 3amuTa
JNEKTPOABUTATENCH CamocrosTenpHOe
HampsbkeHreM Bbimie 1 kB: U3y4eHUE yueOHOM
or wmexaydpasneix K3, or 1 JIUTEPATYPHI, Koncmnekr I1K-5.3
3aMbIKaHUs ONHON a3kl Ha KOHCTICKTHPOBaHH
3eMIII0, OT TIEPerpy3skd u e
TIOHIKESHUSI HATIPSHKCHUSI
CamocrosTenpHOe
8.3 3aIuThl u3ydeHue yueOHoi
3JIEKTPOABHUTATENEH 1 JTUTEPaTypPHI, Koncnekr I1K-5.3
HanpspkeHrem 10 1 kB KOHCTICKTHPOBaHH
e
Hroro mo pazneny 2,5
9. 3amura COOpHBIX MIUH
CamocrosTenpHOE
u3ydyeHue yueOHoi
9.1 g pepeHnmanbHas
Mugepen 3 JIUTEPATYPHI, Koncmnekr I1K-5.3
3aIIUTa IHH
KOHCTICKTHPOBaHH
e
HWroro no pazneny 3
10. 3auura reHepaTopoB
CamocrosTenpHOE
10.1 TloBpexxaeHus u o
u3ydyeHue yueOHoH
HCHOpPMAJIbHBIC PEKUMBI
0,9 JIUTEPATYPHI, Koncmekr I1K-5.3
paboThI TeHEepaTopOB.
KOHCIIEKTUPOBaHU
TpeOoBaHUs K UX 3alIUTE R
10.2 3a1nThl 00MOTKH
cTaTtopa: OT MexayhasHbIX CamocrosTenpHOE
K3, or 3ambikanuii Mexny u3y4yeHue yueOHoH
BUTKaMH OJHON a3bpl, OT 2 JTUTEPaATYPHI, Konucnekr I1K-5.3
3aMbIKaHHUsA Ha KOpPIIyC, OT KOHCIICKTUPOBAaHU

MEeperpy3ku IMpHU BHEIIHUX
K3

(S




10.3 3amura potopa: oOT

CamocrosTenbHOE
n3yueHue yuyeOHou

3aMBIKaHHSl Ha KOPIYC BO
. pry 1 JIMTEPATYPBI, Koncnekr ITK-5.3
BTOPOIt TOYKE, oT
KOHCIIEKTHPOBaHU
neperpysku .
Htoro no pasaeny 3,9
11. 3ammra 53IEKTPOYCTAHOBOK
HHU3KOTO HANPSDKEHUS
CamocrosTensHOe
111 3amuTa o
H3yueHHe yueOHou
AIIEKTPOYCTAHOBOK  HH3KOTO
1 JITEPATYPBI, Koncnekr ITK-5.3
HaIpsHKEHUS
KOHCIIEKTHPOBaHU
MPeIOXPAHUTEIISIMU .
11.2 3amura
CamocrosTenpHOe
JNEKTPOYCTAHOBOK  HHU3KOTO N
n3ydeHue yueOHoH
HaINpPsHKCHUS
1 JIUTEPATYPHI, Koncmnekr IK-5.3
ABTOMaTHYECKUMHU
KOHCIIEKTHPOBaHU
BO3IYIIHBIMH .
BBIKITFOYATEIISIMH
Hroro no pazneny 2
12. ABTOMaTHKa
AJIEKTPOIHEPIeTUYECKUX CUCTEM
CamocrosTenbHOe
H3yueHHe yueOHOU
JIUTEPATYPBI,
12.1 ABTOMAaTHYECKOE KOHCIIEKTa 3amura
MIOBTOPHOE BKJTIOYEHUE 0,5 1 JIEKIHH; nabopatopHoi [K-5.3
(ATIB) MOJITOTOBKA K paboThI
3aIuTe
nabopaTopHOi
padoThI
CamocrosTenbHOe
H3yueHHe yueOHOU
JIUTEPATYPHI,
12.2 ABTOMaTHYECKOE KOHCIIEKTa 3amura
BKJIIOUYCHHE Pe3epBHOTO 0,5 1 JIeKLUii; 1abopaTopHOM IK-5.3
nutarus (ABP) MMOATOTOBKA K paboThI
3aIuTe
nabopaTopHO
paboThI
12.3 ABTOoMaTHyecKas CamocrosTenpHOe
yactoTHas pasrpy3ka (AYP) u3y4yeHue yueOHo
u YaCTOTHOE 2 TUTEPaTypPHI, Koncnekr I1K-5.3
aBTOMAaTHYECKOE ITOBTOPHOE KOHCIIEKTHPOBAaHU
BkimoueHne (YAIIB) e
Hroro no pazneny 1 4
13. BeimonHeHne u  3amwMTa
KYpPCOBOTO ITPOEKTa
CamocrosTenpHOe
M3y4YeHHe yaeOHOH
JIUTEPATYPhI
131 Br16op o0bema PATYPEL,
eJeHOoI 3ALIUTHI u CHPABOTHOM M p o0 Boit MpoeKT
p 2 HOPMAaTHUBHOM M D ) IK-3.3
ABTOMATHKH B COOTBETCTBHH HTEDATVDLL: Pazpmen Nel
¢ TpeboBanusiMu [1YD patyphl,
BBINOJIHCHHE
KypCOBOTO

MPOEKTa




13.2 Pacuet ToxoB K3

CamocrosTenbHOe
u3ydeHue yueOHoOM
JUTEPaTypBI,
CIPaBOYHOH H
HOPMAaTHUBHOM
JUTEPATYpBI;
BBITIONTHEHUE
KypCOBOTI'O
HpOeKTa

KypcoBoii mpoexr.
Paznen No2

IK-5.3

13.3 PacueTr ycTaBOK 3ailuT
CWJIOBOTO  TpaHc(opmaTopa
Ha Oase
JIIEKTPOMEXAHMIECKHX PEIIE

CamocrosTenbHOE
n3ydeHue yueOHoH
JUTEpaTypEI,
CIPaBOYHOH H
HOPMAaTHUBHOM
JUTEPATYpBI;
BBITIONTHEHUE
KypCOBOTI'O
HpOeKTa

KypcoBoii mpoexr.
Paznen Ne3

IK-5.3

13.4 Pacuer ycTaBOK 3allUT
CEKIIMOHHOTO  BBIKIIFOYATEJIS
Ha 6aze
JNEKTPOMEXaHUUECKHX pee

CamocrosTenbHOe
H3yueHHe yueOHOU
JIUTEpaTypBhl,
CIIPAaBOYHOU U
HOPMAaTUBHOU
JUTEPaTypBI;
BBIIIOJIHEHUE
KypCOBOTO
IPOEKTa

KypcoBoii mpoexr.
Paznen Ne4

IK-5.3

13.5 Pacuer ycTaBOK 3aIuT
IpucoeJUHEeHuss Ha  0Oase
MHKPOIIPOLIECCOPHOTO peJie

10

CamocrosTenbHOe
H3yueHHe yueOHOU
JIUTEpaTypBhl,
CIIPAaBOYHOU U
HOPMaTHUBHOU
JUTEPaTypBI;
BBIIIOJIHEHUE
KypCOBOTO
MPOEKTa

KypcoBoii npoexr.
Paznen NoS

IK-5.3

13.6 Pacuer YCTaBOK
apromarukn (APHT, AIIB,
ABP, AYP, ycrpoiicTBO
ABTOMaTHYECKOTO
BkItoueHus KY)

CamocrosTenpHOe
H3yueHHEe yueOHOU
JIUTEPATYPBI,
CIIPAaBOYHOU U
HOPMAaTHUBHOMU
JUTEPaTYpBI;
BBITIOJTHEHHE
KypCOBOTO
MPOEKTa

KypcoBoii npoexr.
Pazgem Ne6

IK-5.3

13.7 Cxembl  peneitHOi
3aIIUTH H aBTOMaTHKU

14

CamocrosTenpHOe
u3ydyeHue yueOHon
JUTEPaTypBHI,
CIIPaBOYHOM U
HOPMAaTHUBHOU
JUTEPaTYpBI;
BBINOJIHEHNE
KypCOBOTO
MIPOEKTa

KypcoBoii npoexr.
I'paduaeckas
9acTh

IK-3.1




CamocrosTenbHOe
u3ydeHue yueOHoM

JIUTEPaTypBHI,
13.8 3ammra KypcoOBOTro CTIpaBOdHOI 1 IIK-3.1,
) & P 10 HopMmatuBHOW | KypcoBo#i mpoekt IK-3.3,
MPOEKTA .
JUTEPATYPBI; ITK-5.3
MOATOTOBKA K
3aIlUTe KypCOBOTO
MPOEKTa
HWroro mo pasueny 58
14. Dx3ameH
CamocrosTenbHOE
H3yueHHe yueOHon
JIUTEPATYPHI,
14.1 Dx3amen 15 KOHEHC}I,(I")Fa DK3aMeH IK-3.3,
N IK-5.3
JICKIUiA;
MOATOTOBKA K
IK3aMEHY
HWroro no pazneny 15
HWroro 3a cemectp 152,9 9K3aMeH,KIT
KYPCOBOM IPOEKT
Hroro no nuciuIinae 152,9 yp P ’

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jiig  peanu3zanuu  NPEeAyCMOTPEHHBIX BHUJOB Yy4eOHOHl paboThl B  KayecTBe
0o0pa30BaTeNbHbIX TEXHOJIOTMH B IpenojaBaHUM JUCUUIUIMHBL «PeneiiHass 3amura u
aBTOMAaTHU3alUsl  IJEKTPOIHEPreTUUYECKUX  CUCTEM»  HCHOJB3YIOTCS  TPaJAMIMOHHAs U
MOJ1yJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHU.

[lepenaya HEOOXOOUMBIX TEOPETUYECKHMX 3HAHUNW U (OPMUPOBAHHE OCHOBHBIX
MPEACTAaBICHUN 10 Kypcy «PeneiiHas 3amura W aBTOMATHU3aLMS JIEKTPOIHEPTETUUECKHUX
CUCTEM» IMPOUCXOJIUT C UCTIOIH30BAaHUEM MYJIbTUMEIUUHOTO 000PYIOBAHHUS.

Jlekuuy TPOXOASAT B TpamguuuoHHOW ¢(opme, B ¢dopme IeKUUH-KOHCYIbTAlUH |
npoOiieMHbIX JeKuuid. Teopernueckuid marepualn Ha MPOOJEMHBIX JIEKLIUAX —SBISETCS
pe3yabTaTOM YCBOEHHS TMOJY4Y€HHOW WH(POpPMAIMU MOCPEICTBOM IMOCTAHOBKH IMPOOIEMHOIO
BOIIpOCA M TOWUCKA IIyTel ero pemeHus. B xoxe mnpoBeneHUs JIEKIUOHHBIX 3aHATHI
IIpelyCMaTPUBAETCSL:

1) wucnmonp30BaHHWE 3JIEKTPOHHOTO JIEMOHCTPALIMOHHOTO MaTepHaga [0 TeMam,
TPeOYIOMMM HJUTFOCTPAIIUU  padOThl  CHEIUATM3UPOBAHHOTO MPOrPAMMHOTO OOECTeueHus,
CJIOHBIX CTPYKTYPHBIX CX€M U O0JIbIIOro 00beMa rpaduuecKkoro MaTepuara;

2) UCIIOJIb30BAHUE HJICKTPOHHBIX YUCOHUKOB 110 OTACIBHBIM TEMaM 3aHSTHIA;

3) aKTUBHBIC W MHTEPAKTHBHbBIC (OPMBI OOYyUCHHS: BapUATHUBHBINA OMPOC, TUCKYCCHUH,
VOTHRIU OTMNOC T T 1T

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00yYarOIIMXCS
[TpencraBneno B npuioxeHun 1.

7 OueHOYHBIE CPeACTBA 1JIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Peneitnas 3ammTa 3JM€KTPOIHEPreTUIECKUX cUCTEM : yuel. mocodue / M.B. Anapees,
H.IO. Pyb6an, A.A. CyBopoB [u ap.] ; Tomckuii NOJUTEXHUYECKUN YHHUBEPCUTET. - TOMCK :
Uzn-Bo Tomckoro nonurexHuueckoro yuusepcutera, 2018. - 167 c. - ISBN 978-5-4387-0796-7.
- Tekcr : anexTponnsIit. - URL: https://znanium.com/catalog/product/1043860 (xata oOpatieHus:
29.09.2020). — Pexum pocTyma: mo moAmIcKe.

2. EpmoB, A. M. PerneiiHas 3amuTa B CHUCTEMaX JJICKTPOCHAOKCHHS HaIPsHKCHUEM
0,38-110 kB : yue6HOe mocodue /i npakTHueckux pacuetos / A. M. Epmos. - 2-e u3za., nepepad.
- Mockga ; Bonorna : Uadpa-Umkenepus, 2020. - 608 c. - ISBN 978-5-9729-0511-9. - Tekcr :
anektponHbli. - URL: https://znanium.com/catalog/product/1168545 (mata oOparieHus:
29.09.2020). — Pexxum 1OCTyMA: 1O TOAIUCKE.

3. AradonoB, A. MW. CoBpemeHHas peieiHas 3alUMTa M  aBTOMAaTHKa
AJIEKTPOIHEPTETHUECKUX CUCTEM : yueOHoe mocobue / A. U. Aradonos, T. FO. bpoctunosa, H. b.
JlxazoBckuil. - 2-e u3f., nepepad. u gon. - Mocksa ; Bosnorna : Mndpa-Unxenepus, 2020. - 300
c. - ISBN 978-5-9729-0505-8. -  Tekct :  DNEKTPOHHBIM. - URL:
https://znanium.com/catalog/product/1168586 (mara obOpamenus: 29.09.2020). — Pexum
JIOCTYTIA: TIO TIOATTHCKE.

4. Opuapenko H.M., ABToMaTHKa SHEProcUcTeM : yueOHUK /71t By30B / OBuapenko H.U. -
M. : U3parensckuii jom MOU, 2017. - ISBN 978-5-383-01117-1 - Tekcer : anmekrponHsiii // 9BC
"KoHCynbpTaHT cTyaeHTa" : [calT]. - URL
https://www.studentlibrary. ru/book/ISBN9785383011171 html (mara oopamenus: 29.09.2020). -
Pexxum noctyma : 1o noamnucke.

0) JlonoJiHMTE IbLHASA JIUTEpaTypa:


https://znanium.com/catalog/product/1043860
https://znanium.com/catalog/product/1168545
https://znanium.com/catalog/product/1168586
https://www.studentlibrary.ru/book/ISBN9785383011171.html

1. AxkumoB E.I'., Boibop u mpuMeHeHHE HHU3KOBOJBTHBIX JJICKTPUUYECKUX allapaToB
pacnpenenenus, yrpasieHus U aBToMatuku / Akumos E.I'., Kopo6kos FO.C. - M. : U3narenbckuit
nom MDU, 2019. - ISBN 978-5-383-01342-7 - Tekcr : snextponssiii / IbC "KoncynpTant
cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383013427.html (mara
obpamenus: 29.09.2020). - Pexxum noctyna : 0 HOAIMKUCKE.

2. Perneiinas 3ammra ¥ aBTOMATHKA MOHM3UTENBHBIX IMOJCTAHLUUNA MPOMBIIIIEHHOTO
npeanpustus : yaueoHoe nocodbue / B. A. Urymenmies, B. K. Oneitnuxos, H. T. ITarmmn, E. A.
[TanoBa ; MI'TY. - Marnutoropck, 2014. - 103 c. : wun., rpad., cxemsl, Tadbm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=725.pdf&show=dcatalogues/1/11131
70/725.pdf&view=true (gara oopamenwus: 25.09.2020). - MakpooOBEKT. - TEKCT : 3JCKTPOHHBIH. -
ISBN 978-5-9967-0439-2. - ImeeTcst medaTHBIN aHAJIOT.

3. XypHan  «DIEKTpPOTEXHUYECKHE CHUCTEMbI W  KOMIUIeKch». -  URL:
http://esik.magtu.ru/ru/ (nata ooparenus: 01.10.2020). - Pexxum qoctyma: cCBOOOIHBIH.

4. Kproukos WN.I1., KopoTkue 3amplkaHusi U BBIOOp 3JEKTPOOOOPYIAOBaHUS : yuyeOHOE
nocobue mns By3oB / KproukoB W.II. - M. : WHzpmarenbckmii nom MOMU, 2017. - ISBN
978-5-383-01191-1 - Tekcr : anexrponnsid / DbC "KoncynbranT crygaenta” : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011911.html (nata oopamenus: 29.09.2020). -
Pexwum noctyna : mo noJmnucke.

5. [HpsxoB A.®., MukponpoueccopHas aBTOMaTHKa M peieiiHas  3amura
AIEKTPOIHEPIeTUUECKUX CUCTEM : yueb. mocodue ams By30B / [IpsikoB A.®D. - M. : 3naTenbckuii
nom MDU, 2017. - ISBN 978-5-383-01161-4 - Tekcr : snextponssiii / OBC "KoHcynbTaHT
cryaenta : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011614.html (mara
obpamienus: 29.09.2020). - Pesxum ocTyna : 1Mo MOAMKUCKE.

B) MeToauyeckue ykasaHus:

1. Ilarmmu, H.T. MoaenupoBaHue MaKCUMaJIbHOW TOKOBOW 3alllUTHl JIMHUH
AIIEKTpONEpeaaud C OTPaHUYEHHO-3aBUCUMOW BBIIEP)KKOW BpPEMEHM Ha J1abOpaTOpHOM
kommiekce  «P3MA B cucTeMax — 3JEKTPOCHAOXKEHHsT Ha  OCHOBE  BUPTYaJbHBIX
CBOOOAHO-TIPOTPAaMMHUPYEMBIX KOHTPOJUIEPOBY» . METOJIMYECKHE YyKa3aHUsd K JiabopaTOpHOMU
pabote o aucuuiuinHe «PeseliHas 3alTa 1 aBTOMATU3aLUs SIEKTPOIHEPIETUUECKUX CUCTEM
it o0yvaromuxcs HanpasieHus: 13.03.02 «3nexTposHepreTuka U dJIEKTPOTEXHHUKAY, MPOGUITH
«OnexrpocHadkenue» / H.T. Ilatumn, E.A. [TanoBa. — Marautoropck: M31-80 MarHutoropck.
roc. Tex. yi-ta uM. [.J1. Hocosa, 2016. — 12 c. — TekcT : HermocpenCTBEHHBIH

2. IlarmmnH, H.T. HccnenoBanue ycTpoMCTB aBTOMAaTHKH B CHJIOBBIX AJIEKTPUYECKHX
ceTsax Ha nabopaTOpHOM KOMILJIEKCE «P3uA Ha OCHOBE BUPTYaJIbHBIX
CBOOOJHO-TIPOTPAaMMHUPYEMBIX KOHTPOJJIEPOB» | METOAMYECKHE YKa3aHHs K IPOBEIEHUIO
71a00paTOPHBIX pabOTHl MO AUCHUILIUHE «YTIpaBlIeHHE, 3alllUTa U aBTOMATH3alMs MUTAIOLINX U
pacmpenenuTeNnbHbIX ceTei» s cryneHToB HampasieHus 13.04.02 DnekrposHepreTnka u
3IIEKTPOTEXHUKA, MPpoduis DekrpocHadkenne / H.T. IMarmmn, E.A. TTaHoBa. —MaruuToropck:
W3n-Bo Marnutoropck. roc. Tex. yH-ta um. .M. Hocoma, 2016. — 16 c. — Tekct
HEIIOCPECTBEHHBIN.

3. Iarmmu, H.T. Ucnwrtanms auddepennmansaoro pene toka thma JI3T-11 Ha
nabopaTtopHoM crenzie «Peneiinas 3ammra P3-CK» ¢ npumMeHeHHeM MporpaMMHO-TEXHUYECKOTO
xomiuiekca Delta Profi @ meron. ykaszaHus K j1a0OpaTOPHOMY IMPAaKTUKYMy MO JAHMCIHILIHHE
«PeneliHas 3amuTa U aBTOMAaTH3aLUs JJIEKTPOIHEPIETUYECKUX CUCTEM» JUIsSl CTYAECHTOB BCEX
dopm oOyuenus HampaieHus 13.03.02 «DnekTposHepreTuka M INEKTPOTEXHUKA», MPOdHIIh
«nexrpocHadkenue» [ H.T. [Tarmmn, E.A. TTanoBa. — Marautoropck: M3a-so MarauToropcek.
roc. TexH. yH-ta uM. [.1. HocoBa, 2017.- 13 c. — TeKcT : HemocpeCTBEHHBIH.

4, ITarmmn, H.T. MccnenoBanre MakKCUMaIbHOM TOKOBOH 3aIIIUTHI THHUHU


https://www.studentlibrary.ru/book/ISBN9785383013427.html
https://magtu.informsystema.ru/uploader/fileUpload?name=725.pdf&show=dcatalogues/1/1113170/725.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=725.pdf&show=dcatalogues/1/1113170/725.pdf&view=true
http://esik.magtu.ru/ru/
https://www.studentlibrary.ru/book/ISBN9785383011911.html
https://www.studentlibrary.ru/book/ISBN9785383011614.html

3NIEKTpONepeayll ¢ IYCKOM IO HAaIpsDKEHHIO Ha JabopaTopHoM creHzae «PeneiiHas 3amura
P3-CK» ¢ npuMeHeHreM MporpaMMHO-TeXHHUECKoro Komruiekca Delta Profi : meton. ykazanwus k
MPOBEICHUIO JIA0OpAaTOpPHOU paboThl MO aucuuiUinHe «PeneiiHas 3ammTa U aBTOMAaTH3aLUA
AJICKTPOIHEPTETHUCCKUX CUCTEM» JJIs CTYACHTOB Bcex (opm oOydenus HampasiaeHus 13.03.02
«DNEKTPOIHEPTeTHKA U ICKTPOTEXHUKA», Mpoduis «nekrpocnadxkenue»/ H.T. [Narmmn, E.A.
ITanoBa. — Marnurtoropck: M3a-so Marautoropck. roc. TexH. yH-ta uM. I'.11. Hocoga, 2018. — 10
¢.— TekcCT : HenmoCpeACTBEHHBIN.

5. [Tarmun, H.T. McnbiTanus pene conpoTUBIICHUS HA JabopaTopHOM cTeHe «Pernelinast
sammra P3-CK» ¢ mnpuMeHeHHeM NporpaMMHO-TexHHYeckoro komiuiekca Del-ta Profi
Metoauueckre ykazaHus K J1a0OpaTOPHOMY MPAKTUKYMY Mo quciHuruinbe «Peneinas 3amura u
AaBTOMATH3alMs JJIEKTPOIHEPTETHUECKUX CHUCTEM» ISl CTYIEHTOB BceX (opM oOydeHHS
HaIpaBJICHUS 13.03.02 «DJIEKTPOIHEPTETHKA u 3JIEKTPOTEXHUKAY, npodib
«nexrpocHadkenue» / H.T. [armmn, E.A. TlanoBa. — Marautoropck: M3a-so Marauroropcek.
roc. TexH. yu-ta uM. I .. HocoBa, 2017.- 12 c. — TekcT : HemocpeACTBEHHBIM.

6. IMarmmn, H.T. UccnenoBanne TOKOBBIX 3alIUT B CHUJIOBBIX AJICKTPUYCCKUX CETAX Ha
nabopatopHoM koMILiekce «P31A Ha OCHOBE BUPTYaJIbHBIX MPOTPAMMHUPYEMbIX KOHTPOJIIEPOB) !
METOAMYECKHE YKa3aHUsl K MPOBEACHUIO Ja0OpaTOPHBIX paboT MO JUCHUIUIMHE «YIIpaBiieHHE,
3alUTa U aBTOMATHU3AllMs MUTAIOIUX W PACHpeleIUTEeNbHBIX CEeTei» NI MarucTPaHTOB IO
HaIpaBJICHUIO 140400.68 DJeKTpOo-IHEepreTHKa U AIIEKTPOTEXHUKA, npop b
OnektpocHabxkenue. — Marautoropck: M3a-Bo Marnutoropck. roc. TexH. yH-Ta um. [.U.
Hocoga, 2015. — 16 c¢. — TekcT : HEMOCPeACTBEHHBIH.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpamMmMHoe oGecrieueHue

HaumenoBanue [10 Ne norosopa Cpok JIeHCTBYS JIUIICH3UH

Calculate Linux B0OOHO pacnpoctpansiemoe [10 0 YH

Desktop Xfce CBOOOJIHO pacHpocTpaHsIeMoe €CCPOYHO

MS Office 2007 |y, 135 o1 17.09.2007 Geccpouro

Professional

Linux Calculate cB00OIHO pactpocTpansemoe [10 OeccpouHo

Autodesk AutoCad

Electrical 2011 K-526-11 o1 22.11.2011 0eccpovHO

Master Suite

ACKOH Kowmnac

3D .16 J-261-17 ot 16.03.2017 6eccpodHo

FAR Manager cB00OOAHO pacrpocTpansemoe 110 OECCPOYHO
IpodeccuonanbHbie 6a3bI JAHHBIX H HHGOPMAIIMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Cchbuika
HanronansHas UH(POPMALMOHHO-aHATUTHUECKAs URL:
cucreMa — Poccuiicknii MHIEKC HAYYHOTO [IMTHPOBAHUS )

https://elibrary.ru/project risc.asp

(PUHLD)
[MTouckosas cucrema Akagemus Google (Google Scholar) [URL: https://scholar.google.ru/



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIeYeHUe JUCIUTUINHBI BKITFOUACT:

1. VYyeOHble ayauTOpUHM JJIsi TPOBEACHUS 3aHATUH  JICKIIMOHHOTO THMA -
MYJIbTUMEANIHBIE CPEACTBA XPAaHEHHUS, TIEPEIaud U MPEICTaBICHUS HH()OPMAIIHH.

1. Y4eOHble ayauTOpUH [UIS TPOBEICHHS MPAKTUYCCKUX 3aHITUH, TIPYIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTALUH, TEKYIIIETO KOHTPOJISI U MIPOMEKYTOUHOM aTTECTALUH - TOCKa,
MYJIbTUMEAUUHBINA IPOCKTOP, FIKPaH.

3. ITlomemienuss Ui CaMOCTOATENBHOM paboThl O0y4aroImuXcs - MEepCOHANbHBIC
komibioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B 3JICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

4. TlomemeHnue yuisi XpaHEHUS W MPOPHIAKTHYECKOTO OOCITYy)KMBAaHUSA Y4eOHOTO
000pyIOBaHUS - CTEIUIAXKH, CeH(bI 1151 XpaHEHHUS Y4eOHOT0 000PYI0BAHHMS.

5. Y4eOHble ayAuTOPUH JIJIs IPOBEICHUS 1a00paTOPHBIX padoT:

- nabopatopusi AnekTpocHadxenus: (215) (mabopaTropHble YCTaHOBKH, M3MEPUTEIbHBIC
npuOOPBI JIsl BBITOJHEHHS Ja00paTOPHBIX PabOT: yCTAaHOBKA JUIS MPOBEPKHU PEICHHBIX 3aIIUAT
V5052, ycranoBka s mpoBepku peneiHbix 3amuT Y5001, ycraHoBka i MPOBEPKHU
peJIeHBIX 3aIUT Y paH-2)

- MexdakynbTerckas 1adopaTopus MOJICIMPOBAHUS CUCTEM DIICKTPO-cHa0)eHus (217)
(nﬂﬁﬂﬂﬂTﬂﬂHTﬂT‘/‘T koummnexe «Pemeltrag ramura u arromMatuka R CHC» nmg mMomemunorRaAHUS



MPUJIO)KEHHUE 1
(oOs3aTeNBHOE)

YueOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOM Pa0doThl CTYIEHTOB

AyIuTOpHas caMOCTOATENIbHAs paboTa CTYJeHTOB Ha JIEKIIMOHHBIX, JJAOOPATOPHBIX U
NPAaKTUYECKHUX 3aHATHUAX BKIIIOYAET B ceOsi:

1) BBIIIOJIHEHHE KYPCOBOT'O MPOEKTA;

2) HanucaHWe KOHTPOJIBHBIX padoT.

BHreaynuropHas camocrosiTenbHasi paboTa CTy/I€HTOB BKJIIOUYAeT B ceOsl:

1) urenne u mpopaboTKa JEKIIMOHHOTO MaTepuaia U peKOMEHIOBAHHOW JIUTEPATYPHI;

2) caMOCTOSITENIbHOE BBIIIOJHEHUE OTJEIIBHBIX Pa3/ieioB KypCOBOIO MIPOEKTa;

3) MOATOTOBKY K YCTHBIM OIIPOCaM, ayIUTOPHBIM KOHTPOJIBHBIM padoTaM, 3aliiuTaM
71a00paTOPHBIX PadOT, 3alUTE KYpPCOBOIO IIPOEKTA U K 3K3aMEHY.

Bonpocs! 1151 3alMThI 1a00paTOPHBIX padoT:

1. Kak obecneunBaercs cenektuBHOCTE MT3?

2. Yro Takoe koddp¢unmeHt cxembl? Kak OH yuuThIBaeTcs mpH BbIOOpE TOKa
cpabarpiBanus MT3?

3. Kaxkas cxema MT3 npuMeHsieTcs B CETH C H30JUPOBaHHOW HelTpaibio? [Touemy?

4. Tlouemy pnByxdasnas naByxpeneiiHas cxema MT3 He wucnosnb3yercs B CEeTH C
[J1yX03a3eMJIEHHOW HEUTpasbio?

5. Kak onenuBaercs yyBcTBUTENEHOCTE MT3?

6. B Kkakux ciydasix peKOMEHIYETCS HCIOJIb30BAaHHE TOKOBOM OTCEYKH ISl 3alIUTHI
JIDII?

7. Kax onpenensercs 30Ha J€HCTBUS TOKOBOM OTCEUKU?

8. Kak BbiOupaeTcst Tok cpaOaTbIBaHUsI TOKOBOM OTCEUKH HA JIMHUM C JIBYXCTOPOHHUM
nuTaHuem?

9. Kak onpenensiercst TOK cpabaTbIBaHUsl TOKOBOM OTCEUKH?

10. Kaxk ompenensercsi TOK cpabaThIBaHUsI TOKOBOW OTCEYKH C BBIZCPKKON BpeMeHH?

11. Ilpunnun neiicTBUS HECENEKTUBHOW CUTHAIM3ALUY O 3aMBbIKaHUAX Ha 3€MIII0?

12. ®unbTp TOKOB HYJIEBOW IMOCIEIOBATEILHOCTH: CXeMa, TIPUHIIHIT JICHCTBUS, 00JIacTh
IPUMEHEHUA?

13. TpancdopmaTop TOka HYJIEBOW MOCIENIOBATEIBHOCTH: NMPHHIUI JACUCTBU, 00JIacTh
IPUMEHEHNA?

14. Kakum 00pa3oM MOKHO M3MEPUTh HANPSKEHUE HYJIEBOW IMOCIIENOBATEIbHOCTH Ha
pacnpenenuTeNbHOM yCTporcTBe?

15. [loueMy B ceTu ¢ M30JIMPOBAHHON HEUTpabIO 3alllUTa OT 3aMbIKAHUH Ha 3EMIIIO
BBITOJIHSETCS C IEUCTBUEM Ha CUTHAJ, @ HE Ha OTKJIIoueHue?

16. Kakune moBpexaeHus 1 HEHOPMAJIbHBIE PEKUMBI PA0OTHI XapaKTePHBI JJISI CHIIOBBIX
TpaHchopMaTopoB?

17. Ot xakux noBpexXACHHM 3amuiaet qudepennmanbaas 3anmra Tpancpopmaropa?

18. U3 kakux COCTaBISIOIIUX CKIAAbIBAe€TCS TOK HebamaHca B auddepeHIranbHOMl
3alUTe CUJIOBOTO TpaHchopmaropa?

19. Ha3oBure criocoObl CHUXEHHUs TOKa HebanaHca?

20. Kak Bmmsier ucnonb3oBanue pene ¢ BHT Ha ompenenenue Toka cpabaThIBaHUS
TuddepeHIaIbHOM 3alUThl CUIIOBOTO TpaHchopmaTopa?

21. Ha3znauenue AIIB.

22. Knaccudukanus AIIB.

23. [osicauTe paboTy CXeMBI ITyCKOBBIX OpranoB ABP.

24. Kak obOecnieunBaeTcsi pe3epBUpOBaHME B dHEprocucreme?

25. B cersx kakoro kiacca HanpsbkeHus ucnoiibdyercss OATIB? ITouemy?



3agaHus K KypcOBOMY IIPOEKTY:

Bonpocsl, noesxaryie pacCMOTPEHHIO B KypCOBOM MPOEKTE!

1. BriOpaTh 00beM pernelHO 3auIUThl 1 aBTOMAaTHKH B COOTBETCTBUU C TPEOOBAHUSIMHU
I1yD.

2. Paccumntars Toku K3 Ha Bcex mpuCOeTMHEHUSX.

3. Paccumrtath  ycTaBKM ~ 3amT  cuWioBoro  TpaHcopmaropa  Ha  0aze
IIEKTPOMEXAHUYECKHUX PEJIE.

4. PaccuumtaTh  yCTaBKM  3allUT  CEKIMOHHOTO  BBIKJIIOYaTedst Ha  0Oaze
IIEKTPOMEXAHUYECKHUX PEJIE.

5. Paccumrtath ycTaBKM  3allUT  NPUCOCIUHEHUS IO  3aJaHui0 Ha  0Oase
MHUKPOIIPOLIECCOPHOTO pEJIE.

6. Paccuurare ycraBku aBromatukun (APHT, AIIB, ABP, AYP, ycrpoiicTBO
aBTOMaTH4eCcKoro BKiroueHus KY).

['padmyeckas yacTh IPOEKTA: HAUEPTUTH CXEMbI PEJICHHON 3aIUTHI AJIs KaXKI0Tr0
IIPUCOEANHEHNS.

HcxonHble naHHbIe (BapI/IaHT 1)
Upy.gn = 35 kB
Upy.un = 6 kB

Cxema PY BH - 3H
P BH

1

3

=
Jo
:

Xemax = 2,02 Om
T Xemin = 2,53 OM

™ ST_HOM =16 MBA
Sy = 11,2 MBA

7;44 I Pﬂar‘p max — 8 96 MBT
w2 Prarp.min = 6,5 MBT
= 6,72 MBap

Qﬂarp max —
QHarp.mln 4,88 MBap
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NcxonHble nanHbie (BapHaHT 2)
Upy_BH =110 xB
Upy.nun = 10 kB
Cxema PY BH - 3H

Py BH
@ Xc max — 5 29 OM
5% c.min - 6,62 OMm
4 ST.HOM = 6,3 MBA
SHarp = 4,41 MBA
” ™ Pnarp.max = 2,87 MBt
i nz PHarp.min = 0,8 MBT
CB ¢ Qﬂarp.max = 3,35 MBap
Harp.min — 0,94 Masa
1C T T T T P Qsarp.min p
L i i l Yucio orxomsamux KJI — 10
@I ¥ @ ? Ij @ Brikmrouatens Ha PY BH - BOb

Brixiarogarens sa PY HH —
-
o BBY-COII[-D
e 8 Mormnocts asurareis — 400
Bt

[Tpu 3ammTe KYpCOBOro MpoOeKTa CTYIECHTY HE0OXO0IMMO MOSICHUTH MOPSIIOK pacyeTa
YCTAaBOK M IIPUHIIMIT JSHCTBUS 3aIIUT IPUCOSAMHCHHUS, 33JAHHOTO MTPETI0JaBaTeIIeM.

KonTpoJbHbie padoThi:

Bonpocwt k konmponvroti pabome Nel

1. Kakume BuABI KOPOTKMX 3aMbIKAaHUH XapaKTEpHbI s CETed ¢ 3a3eMJIEHHOU
HelTpanblo? JlaliTe uX XapaKTepUCTHKY.

2. Kaknme BHIBI KOPOTKMX 3aMBbIKaHWH XapaKTEpHBI ISl CETeH C HM30JUPOBAHHOM
HenTpanblo? JlaliTe UX XapaKTepUCTHKY.

3. Uro Takoe HEHOpPMAaJbHBIE PEKUMBI PaOOTHI dyekTpoobopynoBanus? Kakue
HEHOPMAaJIbHBIE PEKUMBI MOTYT BO3HHUKATh B 2JIEKTPOYCTaHOBKAX?

4. Kaxk TpaHchopMHUpYIOTCS TOKH 3a TpaHCHOPMATOP CO CXEMOW COECTUHEHHS] 0OMOTOK
Y/A-11 npu AByx(ha3HOM KOPOTKOM 3aMbIKAHHH?

5. Kak tpanchopmMupyroTcs TOKH 3a TpaHC(HOPMATOP CO CXEMON COEAMHEHUS] 0OMOTOK
Y/A-11 nipr oHO(A3HOM KOPOTKOM 3aMBbIKaHHHU?

6. Kakue TpebGoBaHMs MPEIBABISIOTCS K perneitHol 3amuTe? JlaliTe NX XapaKTepUCTHKY.

7. Kak ocymiecTBisieTcs NpoBepka TpaHC(GOpMATOpPOB ToKa s Lened perneiHoi
3allUThI [0 BTOPUYHOM Harpy3ke?

8. Kakue cxeMbl BKIIOUEHHS U3MEPUTEIBHBIX TPaHC(HOPMATOPOB TOKA UCHOIB3YIOTCS B
peneiinoil 3amute? Kakoil koadp¢uuueHT cxembl OHU HUMeEIOT? UeMy paBHBI TOKU B pele Ipu
pa3IMYHBIX BUJAX KOPOTKUX 3aMbIKaHUM?

9. OxapakTepu3ylTe CXeMbl BKIIOYCHHS  HW3MEPUTEIBHBIX  TpaHCPOpMaTopoB
HaNPSDKEHUs, UCTIOIb3yEMbIE B PEJICHHON 3aluTe.

Bonpocul k koumpoavrotl pabome Ne2

1. TlpuHIwmI IeHCTBUS M BEKTOPHAS JHAarpaMMa pelie HalpaBJIeHUs MOITHOCTH.

2. HampaBneHHas MakcUMallbHasi TOKOBas 3aIIUTa: IPUHIIHI ACWCTBUSA, TOCTOMHCTBA U
HEIOCTaTKH.



3. IlpomonbHas nuddepeHnnanbHas 3alUTa JIMHUK: TPUHIUN JCWCTBUS, TOK
HeOanaHca, CXeMBI, JOCTOMHCTBA U HENOCTATKH.

4. Tlonepeunas muddepeHranbHas 3aUTa JHHUN: TPUHITUN JCHCTBHSI, JOCTOUHCTBA U
HEIOCTATKHU.

5. Pene conmpoTUBIEHUS: IPUHIUT ICHCTBUS, XapPaKTEPUCTUKH.

6. JlucTaHmWOHHAs 3alUTa JIMHUK SJIEKTpPONepeladd: MPUHIMI JCHCTBUA, CXEMa,
00eCIICUCHNE CCIICKTUBHOCTH.

7. Hanpasnennas 3amurta ¢ BU-010KupoBKO#: TpUHIUIT AeHCTBUs, cxema BU-kaHaua.

8. Huddepenumansuo-dasznas 3ammra JIDII: mpuHIMn 1elicTBUS.

Bonpocul k koumpoavhot pabome Ne3

1. Kakue noBpexieHust XapaKTepHbI AJIsl CHIIOBBIX TpaHchopMaTopoB?

2. CocraBnstone Toka HeOamaHca auddepeHnnanbHOW — 3alUThl  CHIOBOTO
TpaHcopmaropa.

3. Cxewmsl nuddepeHmanbHOR 3aUThl CHIIOBOTO TpaHchopmaropa.

4. TazoBas 3amTa CUJIOBOrO TpaHchopmaropa: Ha3HAYEHHUE, MPUHIMI JCHCTBUS
ra3zoBoro pele.

5. Juddepennmanbuas 3amuTa cuiaoBoro tpanchopmaropa c pene J3T-11.

6. Kakme moBpexIeHHs W  HCHOPMAJIbHBIE  PEKUMBI  XapaKTEpHBI  JUIS
3eKTpOABUTATENCH?

7. Kakue BHABI 3alllUT HCIOJIb3YIOTCA Ha JBUTATENSX MOILIHOCTBIO 10 5 MBT ot
MexX1y(pa3HbIX KOPOTKUX 3aMBIKaHU, UX CXEMBbI U IPUHLIUI ACHCTBHUS.

8. Kakwue BHIBI 3aIIUT MCHOJB3YIOTCSA HA JIBUTATENSIX MOIIHOCTHIO cBbime 5 MBT ot
MexX1y(pa3HbIX KOPOTKHUX 3aMBIKaHU, UX CXEMBbI U IPUHLIUI ACHCTBHUSL.

9. KakoBbl NpUYHMHBI TEpErpy3KH AJIEKTpoABHTraTeneii? B kakom ciyyae 3ammra OT
neperpy3Ku JI0JDKHA IeCTBOBATh Ha CUTHANI, @ B KAKOM Ha OTKJIIOYEHHE ABUTATENS OT ceTu?

10. IlpuHImI AeWCTBUS 3aIIUTHI IBUTATENS OT IEPETPY3KH C HCIIOJIb30BAaHHEM TETIJIOBBIX
pere, o0nacTh MPUMEHEHUS TaKOM 3alHThI, €€ JOCTOMHCTBA U HEAOCTATKH.

11. Tlpunumn  AEHCTBUS TOKOBOM 3alllMTHI JBUTATENsT OT TMEPErpy3kH, 0O0JIacTh
MPUMEHEHHUS TaKOH 3aIIUThI, €€ JOCTOUHCTBA U HEIOCTATKH, CXEMBI.

12. Cxema v IPUHIUT ACWCTBUS 3aLIUTHI DJIEKTPOJABUTATENSI OT MOHKEHHS HATTPSKEHHUSL.

13. IlpuHiun aefcTBUS  3alMTHI  3JEKTPOJBUTATENss OT OAHO(A3HBIX 3aMbIKAHHM
0OMOTKH CTaTopa Ha 3eMJIIO.

Bonpocwer k konmponvrot pabome Ned

1. Kakue noBpexJeHHs M HEHOPMalbHbIE DPEXHMbBI XapaKTepHbl s CHHXPOHHBIX
reHepaTopoB?

2. Kakue TpeOoBaHUs NPEIbABISAIOTCS K 3alllUTe CHHXPOHHBIX [€HEPATOPOB?

3. Kak Bmusier nmpumenenue pene ¢ BHT na Tok HeOamanca B nud¢epeHnrambHoR
samure? [Touemy?

4. 3amuTa CHHXpOHHOTO TeHepaTopa OT MEeXKAY(}a3HbIX KOPOTKUX 3aMbIKaHUN B 0OMOTKE
cTaTopa: MPUHIIMII AEUCTBUS, CIOCOOBI CHIKEHUS TOKa HebaaHca.

5. Cxembl auddepeHurnaIbHOR 3alUThl CHUHXPOHHOTO TEHEparopa, HX MIPUHLHUI
JENCTBUS, TOCTOMHCTBA U HEJJOCTATKH.

6. 3ammTa CHHXPOHHOTO TeHepaTropa OT 3aMBIKAHWH MEXKIy BUTKAMH OIHOW (ha3bl:
NPUHIMI JeHCTBUS, CXeMa, OIpe/iesieHIe ToKa cpadaThIBaHMUS.

7. 3ammTa CHHXPOHHBIX T'€HEPaTOPOB OT 3aMbIKaHUII B OOMOTKHM CTaTOopa Ha KOPIYC C
ucnoaszoBanueM THII: cxema, mpuHIMI JEHCTBUS, TOCTOMHCTBA U HEJJOCTATKH.

8. 3ammTa CHHXPOHHBIX T€HEPAaTOPOB OT 3aMBIKaHWI B OOMOTKH CTaTopa Ha KOPITYC C
ucnons3oBanueM THII ¢ mogmarHnumBaHWEM: cxema, NPUHLMII JEHCTBHS, JOCTOMHCTBA U
HEJOCTaTKH.

9. 3amuTa CHHXPOHHBIX T'€HEPAaTOPOB OT 3aMbIKAaHMH B OOMOTKH CTaTropa Ha KOPIIYC C
UCIIOJIb30BaHUEM TpexTpaHcpopmaTopHoro ¢uiabTpa u THII: cxema, npuHuun nencTBus,



JIOCTOMHCTBA M HEIOCTATKU, MEPTBas 30HA.
10.  3ammMra CMHXpPOHHBIX T'€HEPATOPOB OT MEPErpy3KU € MYCKOM IO HANPSIKEHUIO:
CXEMBI, IPUHIUI JCHCTBUSA, JOCTOMHCTBA U HEJIOCTATKHU.

11.  ®unbTpoBas 3alIUTa CHHXPOHHBIX T€HEPATOPOB OT MEPETPY3KH: CXEMBbI, IPUHIIHIT
JIEUCTBUSI, IOCTOMHCTBA M HETOCTATKH.
12.  3amwura poTopa CHHXPOHHOTO F€HEpaTopa OT 3aMbIKaHUS Ha 3EMITIO.

13.  Hasnauenwme ycrpoiicte8 AUP u YAIIB, ouepeHOCTh OTKITIOUEHHS.

14.  Ilpunnun nevictBus auddepeHnaabpHoi 3amuThl muH, ee pabora npu K3 Ha
NIMHAX ¥ MPU BHEITHUX K3.

15.  Kaxkwue BuBI CX€M UCIIOJIB3YIOTCS AJIS 3alIUTh COOPHBIX IIMH U KaKhe TPeOOBaHUS
K HUM IPEIBIBISIIOTCS?

16. Cxema monHOM muddepeHIHaTbHON 3alUThl I[IWH TOJCTAHIUA C JBYMS
CUCTEeMaMH COOPHBIX IIUH ¢ (PUKCUPOBAHHBIM PACIPEICIICHUEM ITPUCOSAMHECHU.

17. Hemnomnas nuddepeHnuanpHas 3ammra COOPHBIX INMHH: MPUHIUI JICHCTBUA,
cxema.

18.  3ammura cerell MIaBKUMU NPEIOXPAHUTEIISIMH, BBHIOOP TOKA CpabaThIBAHUS.

19.  3ammra cereil BO3AyIIHBIME aBTOMaTaMH, BEIOOp TTapaMeTpOB CpadaThIBAHHUS.

Bonpocsl /151 IpoBeeHUs IK3aMeHa

1. Pounb u Ha3HayeHue ycTpoiicTB P3UA B cucTremMax 37€KTPOCHA0KEHUS.

2.  TpeOoBaHusi, mpeabsABIsIEMbIC K PENICHHON 3aIIuTe.

3. PesepBupoBanue 3amuT. biakHee u ganbHee pe3epBUPOBaHHUE.

4.  Bunbl noBpexJIeHUHN B CETAX C 3a3€MJICHHOM HeWTpanbto. BekTopHble uarpaMmsl
TOKOB U HaIlpsDKEHUH.

5. Buael mnoBpexiaeHudl B CeTAX C M30JMPOBAHHON HeHTpanbio. BekropHbie
JarpaMMbl TOKOB ¥ HAIIPSKCHUH.

6. MakcumaiibHas TOKOBasI 3aIUTa, BBIOOP MapaMeTpoB cpabaThIBaHUSI.

7. YcTpoicTBO M MPUHIUI JEHCTBUS 3JIEKTPOMArHUTHBIX pelie.

8.  YcTpoiicTBO M MPUHIUI JEHCTBUS MHIYKIIMOHHBIX peJIe.

9. Pene HampaBieHMs MOILIHOCTH: MPUHLMUI IEHCTBUSA, BEKTOPHAs AMarpamma, cxema
BKITIOYCHUSI.

10. Hasnauenue TpaHchOpPMATOPOB TOKa, peXHUMBl paboTsl. IlorpemHocts
TpaHc(pOpMaTOpOB TOKaA.

11. Beibop TpanchopmaropoB Toka s ycrpoiictB P3uA. Kpussle mnpenenbHOM
KPaTHOCTH.

12. TwunoBble cXxeMbl COETUHEHUS TPAHCHOPMATOPOB TOKA.

13. Hasnadenue TpaHC(hOPMATOPOB HANPSKEHHS. PeXUMBI pabOTHI, TOTPENIHOCTH
TpaHc(hOpMaTOPOB HANIPSHKEHUS.

14. TumnoBble cxeMbl COETMHEHUS TPaHC(HOPMATOPOB HAIPSIKEHUSI.

15. MT3: Ha3HaueHHe, BEIOOP MapaMeTpoB cpabaThIBaHUs, YyBCTBUTEIBHOCTb.

16. MT3 c GIOKHMPOBKOIi 110 HANIPSKEHHIO.

17. O6ecneuenue cenextuBHocT MT3.

18. Cxembl MT3 Ha HOCTOSTHHOM OTIEPAaTHBHOM TOKE.

19. ToxoBas oTcedka, BEIOOp MapaMeTpoB CpabaThIBAHMUS.

20. TpexcTyneH4aras TOKOBas 3allUTa, BELIOOp TapaMeTpoB € cpadaThIBAHHUS.

21. Hampasnennas MT3: Ha3HaueHue, BHIOOP MapaMeTPOB cpabaTHIBAHUS.

22. 3amuTa OT 3aMbIKaHUI HA 3eMJTIO B CETAX C U30JIMPOBAHHON HEHTPAITBIO.

23. Bunmel NOBpeXACHUH W HEHOPMAJbHBIX  PEKUMOB  pabOTBl  CHIIOBBIX
TpaHcQOpMaTOPOB.

24. ToxoBbI€ 3alIUTHI CUJIOBBIX TPAHC(POPMATOPOB.

25. T'a3oBas 3amuTa TpaHCHOPMATOPOB.

26. IlpuHuMI AEWCTBUS ra30BOTO pele.

27. 3amuTa IeXOBbIX TpaHC(HOPMaTOPOB.



28.

BripaBHUBaHME TOKOB 1O BenuuunHe U 1o (aze B auddepeHIHaTbHOM 3amuTe

TpaHchopMaTopoB.

29. Cocrassromue Toka Hebananca B qudhepeHIHaTbHON 3aIuTe.

30. TIIpomonbHas nuddepeHmanbHas 3amuTa JHHUH.

31. ToxoBas nonepeunas nuddepeHuanpHas 3amuTa JTMHAN.

32. Hanpasnennas nonepeuyHas qudQepeHnranbHas 3anuTa JHHAH.

33. JlucraHuuMoHHAs 3aIIUTa: TPUHIIMII JCHCTBHS, OCHOBHBIE OPTaHBI.

34. XapakTepHUCTUKH pelie CONPOTUBIICHUS B AUCTAHIIMOHHOM 3aIlIHTE.

35. OoOecrnieueHne CENEKTUBHOCTH TUCTAHIIMOHHBIX 3aIUT.

36. JIuddepennuanbHo-(ha3Has BBICOKOYACTOTHAS 3alTUTa JIMHUH 3JIEKTPOIIEpe1ayun.

37. HampasieHHas BEICOKOYACTOTHAS 3aIIUTA JTHHUHA JIEKTPONEPEIavH.

38. ®wunbtpoBas HanpasneHHas 3ammurta JIDI1 ¢ BU-610kupoBKOii.

39. TloBpexxaeHus 1 HEHOpMaJbHBIE PEXKUMBI PaOOTHI TEHEPATOPOB.

40. 3amura reHeparopa OT KOPOTKUX 3aMbIKaHUN B OOMOTKE CTaTopa.

41. 3ammra reHepaTopoB OT OJHO(DA3HBIX 3aMBIKAaHUIH B 0OMOTKE CTaTOpA.

42. 3amura reHeparopa OT BUTKOBBIX 3aMbIKaHUI B 0OOMOTKE cTaTopa.

43. 3ammra reHepaTopoOB OT NEePErpy3KH TOKaMH 00pPaTHOM MOCIIEeI0BATEIHHOCTH.

44. 3amura reHepaTopoB OT 3aMbIKAHHI Ha 3eMJII0 B 0OMOTKaX poTopa.

45. 3amuTa reHepaTopoB OT BHEITHUX KOPOTKUX 3aMbIKAHUH.

46. 3amura 3JIeKTpoJBUTATENEH OT KOPOTKUX 3aMBbIKAHUH U TIEPErPy3KH.

47. 3amurta CHHXPOHHBIX JIEKTPOIBUTATEICH.

48. Henonnas nuddepeHuanpHas 3amuyTa IH.

49. uddepeHumanpHas  3amUTa  [MUAH  TOJACTAaHOMA ¢ (PUKCUPOBAHHBIM
pacrpezieieHueM MPUCOeTNHEHUH.

50. JuddepennunanpHas 3aMTa IIHH.

51. ABTOMaTHuYecKoe MOBTOPHOE BKIIOUEHHE, Ha3HaYeHHE, TPeOOBaHUSI.

52. ABromarndeckoe BKIIOUEHHUE pe3epBa, TpeOOBaHMS K ITyCKOBBIM OpPTaHaM.

53. AYP: maznauenue, TpeboBaHus, IpeabsBisieMbie K AUP.

54, Ha nuHMM ¢ JOBYXCTOPOHHHWM ITMTaHUEM YCTAHOBJICHBI TOKOBBIE OTCEYKH Oe€3

BBIZICP)KKH BpeMeHHU Ha o0oux koHmax JIDII. Onpeaenuts Tok cpabaThIBaHUS 3aIIINUT.

55.

56.

C,; 110xB C,
21 km 2

X0=0,41 Om/km
Xe2.max=11,0 OM

Xcz_min=13,4 OM

Xcl.max:9,2 OmMm
Xcllmin:10,7 OM

Omnpenenuts Tok cpadbarbiBanus MT3.

6 xB
@‘I"l:} 1,5 ku DZ | |:|3 0,7 K 4 |
%0=0,3 Om/km %=0,28 OM/xm Suarp=5+j1,3 MBA
Xemax=6 OM
Xc.min:7,3 Om

3amgauga
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Yemy OynyT paBHBI TOKH B pejie IpU IBYX(a3HOM
KopoTkoM 3amblkaHuu (a3 AC 3a TpaHchopmaTopom co
cxemoii Y/A-11 co cTopoHBI OOMOTKH, COEAMHEHHOH B
cxemy Y?

IlepBUYHBII TOK KOPOTKOrO 3aMbIKaHUsS paBeH 12
KA. [Torepsimu B cuitoBoM Tpancdopmarope npeHeOpeysb, a
ero Ko GUIHMEHT TpaHcHopMaIKi CYUTATh PAaBHBIM 1.

Koaddumuent tpanchopmanuu wu3MepuTEIHHBIX
tpanchopmatropoB Toka kra=600/5.



MMPUJIO)KEHUE 2
(oGs3aTenbHOR)

a) OneHoYHbIE CPeACTBA VISl IPOBEEHUS MMPOMEKYTOUYHOM aTTecTalluu

Kon Nunukatop JoCTHXEHUS

O1ieHOYHBIE Cpe/ICTBa
WHJIUKATopa KOMIIETECHIINU

IIK-3: Cnnoco0eH npuHUMATH y4YacTHe B NMPOEKTHPOBAHNM 00bEKTOB NMPOdecCHOHAIbHON 1eATEJILHOCTH B COOTBETCTBUM € TEXHHYECKHM
3ajjaHMeM M HOPMATHBHO-TEXHMYECKOH [JOKYMeHTalueil, co0/iioasi pa3jidvyHble TeXHH4YeCKHe, IHeprodp(pekTuBHbIE M IKOJOTHYECKHE
TpPeOOBaHNUs U NMPOBOIUTH 000CHOBAHME NMPOEKTHBIX pellleHuil, a Tak:ke 0QOPMIATH TEXHUYECKYI0 JOKYMEHTALUMIO HA Pa3IUYHbIX CTAAMAX
pa3padoTKu MpoeKTa

I11IK-3.1 Paspabamvisaem u 3agaHusi K KypcoBOMY IPOEKTY:

oghopmnsiem Komniekmol I'paduueckas 4acTh MPOEKTA: HAYEPTUTH CXEMBI PEICHHOMN 3aIUTHI IS KaXKI0T0 IPUCOSINHEHNSI.
npoexmuoti u paboueii Ucxonnpie nanusie (BapuanT 1)

OOKyMenmayuu npocmuix
V3108 cucmembl
91eKMPOCHADIHCEHUSA
00beKMOo8 KanumaibHO20
CmMpoumenbcmea




X Upy u = 35 kB
Upy un = 6 xB
Cxema PY BH - 3H

Xemax = 2,02 OM
)(cmin = 2153 Om

o @
TA1 0
Stsow = 16 MBA
m 2 Surp= 11,2 MBA
A8 Pﬂarp4max = 8,96 MBT
I. " ™ ' PHarp.min = 6,5 MBT
v Ij Ij n2 QHarp.max = 6,72 MBap

QHarpmin = 4188 MBap

2¢ Ywucno orxomsamux KJI -8

Brikmouarens Ha PY BH - BI'T
& Briximrouarens Ha PY HH — BB/TEL

L Pr——«—

Huna KJI - 250 m
A5 46 TA7

TANI TAN TAN3

I1K-3.3

Buibupaem
0bopyoosanue ons
OMOENbHLIX  pa30eios

npoeKma Ha PasIudHbIX
cmaousix
nPOEKMuUpPOBaAHUsL
cucmemol
DNIEKMPOCHAOINCEHUS
00beKmMo6 KanumanibHO20
cmpoumenbcmea

Bonpocul k konmponvhoti pabome Nol

1. Kak ocymectsisiercs: mpoBepka TpaHC(hOpPMAaTOPOB TOKA Ul LENEeH penelHON 3alMThl IO BTOPUYHON
Harpyske?
2. Kakne cxeMbl BKIIOYEHUS HM3MEPHUTENBHBIX TpaHCc(HOPMATOPOB TOKA HCIIONB3YIOTCS B peleiHON

3amuTe? Kakoit koaddumentT cxembl OHH UMeoT? UeMy paBHBI TOKH B pejie MPH PAa3IMYHBIX BHUAAX KOPOTKHUX
3aMBIKaHUN?

3. OxapakTepusyiTe CXeMbl BKIFOUEHHS H3MEPUTENBHBIX TPaHCPOPMATOPOB HANPSIKEHUS, UCTIONIb3yEeMbIe
B peNeiiHON 3aluTe.

3agaHusi K KypcoBOMY IIPOEKTY:

Bompocel, nojuiexaiye pacCMOTPEHHIO B KYPCOBOM IIPOEKTE:!

1. Beibpate 06beM pesieifHOM 3alTuThl 1 aBTOMATHKH B COOTBETCTBHH ¢ TpeboBanusamu [1YD.




Wcxonnpie mannabie (Bapuanr 1)

X UpyABH =35kB
Upy un = 6 kB
BYEH Cxema PY BH - 3H

PHarp.min = 6,5 MBT
QHarpmax = 6,72 MBap
2 QHarpmin = 4188 MBap

@ Xomax = 2,02 OM

TA1 W Xemin = 2,53 OMm

m e Syson = 16 MBA

7 ™ I Suarp = 11,2 MBA
Iil Iil I@—{M PHarp.max = 8,96 MBTt

d P«

Ij & Ij - - Yucao orxomsuux KJI — 8
5 6 - Brixmrouarens Ha PY BH — BI'T
Briximrouarens Ha PY HH — BB/TEL
TANM Y TAN3

Juaa KJI - 250 M

IlepedyeHb BONPOCOB I MPOMEKYTOYHOM aTTeCTALMU

VY CTpoiCTBO M IPUHIMI JEUCTBHUS IIEKTPOMAarHUTHBIX pelie.

VY CTpoiCTBO M PUHIMII AEUCTBUS MHAYKIMOHHBIX PEIIe.

Pene narmpaBiieHust MOITHOCTH: IPUHIIMII AEMCTBYS, BEKTOPHAs IMarpaMma, CXeMa BKIIOUCHMS.
Haznauenue tpancdopmMaTopoB Toka, pexumMsl padoTsl. [lorpentHocts TpaHcopmMaTopoB TOKa.

Bri6op tpanchopmaropos Toka ais ycrpoiicts P3uA. KpuBsie npeaenbHOi KpaTHOCTH.

TumoBbie cXeMbl COeAMHEHHS TPAHCPOPMATOPOB TOKA.

Haznauenwe tpaHchOpMaTOpOB HANpsDKEHUS. PeXUMBI pabOThl, MOrPEIHOCTh TpaHchopMaTopoB
HaIpPsHKEHUS.

8. TumoBbie cXeMbl COSMHEHHS TPAHCPOPMATOPOB HAIIPSKESHUSI.

NogkrwbdE

IIK-5: Cnocob0eH oneHUBATH HOPMAJIbHbIE, YTSKeJCHHbIE H MOC/IeaBapUiiHbIe PeKUMbI U JUKBUAHPOBATH aBapHUiiHbIe pPeKUMbI PadoThI
00beKTOB NPO(eCCHOHAIBbHOI 1eATeJIbHOCTH

IIK-5.3

Cocmasnsem
3ameuenus

CcxXembl
Ha

Bonpocs! 1151 3amMThI 1a00paTOPHBIX padoT:
1. Kak oGecneunBaercs cenexktuBHocTh MT3?




obcnyacusaemom
o0bopyodosanuu,
paccuumuléaem
napamempvi  pexcumda
KOpOMKO20 — 3aMbIKAHUS
Ha obopyodosanuu PY u
JIDII, paccuumvigeaem u
gvlbupaem ycmasku U
Xapaxkmepucmuxu
yempoticme P34

UYro takoe koadduiment cxembl? Kak oH yunTsiBaeTcs pH Beidope Toka cpadbarsiBanus MT3?
Kakas cxema MT3 npumensiercst B €Ty ¢ U30JIMpoBaHHOM HelTpanbio? [Touemy?

[Mouemy nByx¢aznas nByxpeneitnas cxema MT3 He ucnonb3yercss B CETH C TIIyX03a3eMJICHHON
Tpajbpio?

Kak onenuBaercs uwyBctButenbunocts MT3?

B kakux cioyyasx peKOMEHAYETCs UCIIOIb30BAHNE TOKOBOW OTCEUKH Juisl 3amuThl JIDIT?

Kak omnpenensiercst 30Ha AeCTBUSI TOKOBOM OTCEUKH?

Kak BpiOupaercs Tok cpabaTbIBaHUSI TOKOBOM OTCEUKH HA JJMHHUH C JBYXCTOPOHHUM MUTaHHEM?
Kak omnpenensieTcst TOk cpabaThIBaHUS TOKOBOWM OTCEUKU?

HC

©CONDUTE A WN

10. Kak onpenensiercst TOk cpabaThIBaHHsI TOKOBOM OTCEUKH C BBIIEPIKKOM BpeMeHU?

11. TlpunHimn AeMCTBUS HECEICKTUBHONW CUTHAIM3AIUU O 3aMbIKAaHMIX HA 36MITIO?

12. ®unbTp TOKOB HYNIEBOH MOCIEI0BATEIILHOCTH: CXeMa, IPUHITUI IeHCTBUS, 00JIaCTh IPUMEHEHUs?
13. Tparcdopmarop TOKa HYJIEBOH IMOCIECIOBATSILHOCTH: IPUHIIMIT JCHCTBUS, 00JIACTh IPUMCHEHUS?
14. Kakum o00pa3oM MOXXHO HW3MEpPUTh HANpsHDKEHHE HYJICBOW  IOCIEAOBATEIbHOCTH  Ha

pacrpenenuTeIbHOM YCTpOcTBe?

15. Tlouemy B ceTu ¢ M30JIMPOBAHHOW HEHUTPAJBIO 3alllMTa OT 3aMBIKAHMM HA 3€MIIIO BBINOJIHSETCS C
JIeiCTBUEM Ha CUTHAJI, a HE Ha OTKJII0YeHue?

16. Kakue moBpexIeHUss U HEHOpPMaJbHbBIE
TpaHcpopmMaTopoB?

17. Ot kakux noBpexaeHui 3amumaeT 1uddepeHnuanbHas 3amuTa Tpancdopmaropa?

18. W3 KakuX COCTaBISIONIUX CKIIAJBIBACTCS TOK HeOanmanca B qudQepeHnanbHON 3alIUTe CHIIOBOTO
Tpanchopmaropa’?

19. HasoBure crioco0bl CHIKEHHS TOKa Hebamanca?

20. Kak Biusiet ucnons3oBanue pene ¢ BHT Ha onpenenenue Toka cpabateiBanus augdepeHnuanbsHon
3aIUTHl CUJIOBOTO TpaHchopmaTopa?

21. Hasnauenue AIIB.

22. Knaccudukanus AIIB.

PEKHUMBI pa6OTBI XapaKTCPHbl JId  CHJIOBBIX

23. TlosicHuTe paboTy cxembl IyCKOBBIX OopranoB ABP.
24. Kaxk obOecrieunBaeTcs pe3epBUPOBAHUE B SJHEPTOCUCTEME?
25. B cersx xakoro kiacca HanpsbkeHus ucrnonbdyercs OAIIB? Tlouemy?

3agaHust K KypcOBOMY IIPOEKTY:
Bonpocsl, moaexaniie pacCMOTPEHUIO B KypCOBOM IIPOEKTE:
2. Paccumrare Toku K3 Ha Bcex mpHCOETMHEHHUSIX.




PaccuuTath ycTaBKM 3alMT CHJIOBOTO TpaHc(opmaTopa Ha 0aze 3EKTPOMEXaHHUECKUX pelie.

PaccunTarh ycTaBKM 3alMT IPUCOCIMHEHUS 110 33/1aHUI0 Ha 0a3e MUKPOIPOLIECCOPHOTO pelie.

3
4, Paccuurath YCTAaBKH 3aIlIUT CCKIHMOHHOI'O BBIKIIIOYATCIIA HA Oaze OJICKTPOMEXAHHUYECKUX PEIIC.
5
6

Paccunrare ycraBkum aBromatuku (APHT, AIIB, ABP, AYP, ycTpoiicTBO aBTOMAaTH4Y€CKOIO

BriroueHust KY).
Ucxonnpie nanusie (Bapuanrt 1)

2C

&3] @
TAS 46
TANI TAN?

AyIMTOpPHBIC KOHTPOJIbHBIE Pa00ThI:

L Pr——«—

A3

TA7

Bonpocwt k ayoumopnoii konmponavuoi pabome Nel
1. Kaxue Buabl KOPOTKHX 3aMBIKaHUM XapaKTEpHBI JUIsl CETEH C 3a3eMJIEHHON HelTpanbio? Jlaiite

UX XapaKTEPUCTHUKY.

Upysn = 35 kB
Upy un = 6 kB
Cxema PY BH - 3H

Xemax = 2,02 Om
Xemin = 2,53 Om

Sinow =16 MBA
S.up= 11,2 MBA
Pnarpmax = 8,96 MBr
=6,5 MBt
QHal‘p max = 6,72 Msap
Qnarpmln = 4,88 MBap

PHarp min —

Yucno orxomsamux KJI — 8

Brikmouarens Ha PY BH - BI'T
Brixirouarens Ha PY HH — BB/TEL

Huna KJI - 250 m




2. Kakue BuABl KOPOTKHX 3aMBIKaHMM XapaKTEpHBI [UIsl CETeH ¢ M30JIMPOBAHHON HENTpaibro?
JlaliTe uX XapaKTEePUCTHUKY.

3. Uro Takoe HEHOPMAaJbHBIE PEKUMBI pabOTHI AEKTpoodopynoBanus? Kakue HeHOpMaIbHBIE
PEKUMBI MOT'YT BO3HHUKATh B 3JIEKTPOYCTAHOBKaX?

4. Kak tpancdopmupyrorcst Toku 3a TpanchopMaTop co cxemoil coeauHeHHus 0OMOTOK Y/A-11
IpU ABYX(Pa3HOM KOPOTKOM 3aMbIKaHUH?

5. Kak TpanchopmupyroTcss Toku 3a TpaHchopMaTop CO cXeMoil coequHeHUs 00MoToK Y/A-11
pH 0J1HO()a3HOM KOPOTKOM 3aMbIKaHUU?

6. Kaxue TpeboBaHus peIbsABIAIOTCS K pesieliHoN 3amuTe? JaiiTe uX XapaKTepUCTUKY.

Bonpocwl k ayoumopnoii konmpoavhot pabome No2

1. [TpuHIMT NEHCTBHS U BEKTOPHAS AMarpaMMa pelie HarpaBJIeHUs] MOIITHOCTH.

2. HanpaBnenHnas MakcuMmalibHash TOKOBas 3alllUTa: HOPUHLIMI JEHCTBHSA, JOCTOUHCTBA M
HE/IOCTATKH.

3. [IpononbHas auddepeHnnanbHas 3anMTa JIMHUN: TPUHLIKI ASHCTBU, TOK HeOallaHCa, CXEMBI,
JOCTOWHCTBA U HEJTOCTATKH.

4. [lonepeunast auddepeHunanbHas 3amUTa JMHUA: OPUHOMI JEHCTBUSA, JOCTOMHCTBA MU
HE/IOCTATKH.

S. Perne conpoTuBieHus: NPUHLUIT AEHCTBUS, XapaKTEPUCTUKH.

6. JlMcTaHIIMOHHAS 3alUTa JIMHUH DJIEKTPONepelaun: MPUHIUN JIeHCTBHA, cXema, obecrieueHme
CEeNIEKTUBHOCTH.

7. Hanpasnennas 3anura ¢ BU-6nokupoBkoil: npuHiun neiicteus, cxema BU-kanana.

8. HuddepenunansHo-dasznas 3amura JIDI: npuHmmn neicraus.

Bonpocwel k ayoumopnoii konmponwvhoti pabome Ne3

1. Kakue nmoBpex/ieHus: XapaKTepHbI ISl CHIIOBBIX TpaHCHOpMaTOpOB?

2. Cocrapnsttonue Toka Hebamanca nuddepeHmaibHON 3aIUThl CHIIOBOTO TpaHcopmaropa.

3. Cxembl auddepeHnnaibHON 3alUThl CUIOBOTO TpaHcopmaTopa.

4. T"'a30Bas 3amuTa CHJIOBOTO TpaHcpopMaTopa: Ha3HaYCHUE, IPUHIIUIT ICHCTBHS Ia30BOTO pelle.

5. luddepennmanbHas 3ammra cuaoBoro Tpanchopmaropa c pene J3T-11.

6. Kakxne moBpexIeHUs 1 HCHOPMAJIbHBIC PEXKUMBI XapaKTEPHBI JIJIS JIEKTPOIBUTATEIICH?

7. Kakue BUIBI 3a1IUT UCTIONB3YIOTCS HA IBUTATENSAX MOIIHOCTHIO 10 5 MBT 0T Mexmyha3HbIX KOPOTKUX
3aMbIKAHUH, UX CXEMbI U IPUHIUIT ICUCTBUS.

8. Kakue BHJIBI 3alIUT HMCIOJNB3YIOTCA Ha JBUTATENSIX MOIIHOCTBIO CBBIIE 5 MBT oT Mexayda3Hbix
KOPOTKHX 3aMBIKAHUI, UX CXEMBI U IPHHIIATT JCHCTBHS.




9. KakoBbI IpUUMHBI IEPErPy3KH dIEKTpoABHUraTesnei? B kakoM cirydae 3amuTa OT Heperpy3ku J10JHKHa
NeCTBOBATh HA CUTHAJ, @ B KAKOM Ha OTKJIFOUYEHUE JIBUTaTelIs OT CeTn?

10. [IpuHUUI AEUCTBUSA 3alLUTHI JABUraTels OT MEPErpy3KU C HCIOIb30BAHMEM TEILIOBBIX peEIle,
00J1aCTh IPUMEHEHUS TAaKOH 3allUThI, €€ JJOCTOMHCTBA U HEJAOCTATKH.

11. [TpuHIMD AEWCTBUS TOKOBOM 3aIMTHI JBUTATEINIS OT MEPErpy3KH, 00JIaCTh IPUMEHEHHUS TaKOH
3aIUTBI, €€ JOCTOMHCTBA U HEJOCTATKH, CXEMBI.

12. Cxema ¥ NpUHLMI JEHCTBUS 3aIIUTHI 3JIEKTPOABUTATENS OT OHUKEHUS HAIIPSKEHMUSL.

13. [IpuHLMn neicTBUSA 3aIUTHI SJIEKTPOABUraTeNs OT 0HO(A3HBIX 3aMbIKAHUH OOMOTKH CTaTOpa
Ha 3eMIIIO.

Bonpocwt k ayoumopnoii konmpoavnoi pabome No4

1. Kakuie moBpexaeHusi 1 HEHOPMAaJIbHBIE PEKUMBI XapaKTEPHBI ISl CHHXPOHHBIX T€HEPATOPOB?

2. Kakue TpeGoBaHMs MPEABABIAIOTCS K 3aIIUTE CHHXPOHHBIX T€HEPaTOPOB?

3. Kak Brusier mpumenenue pene ¢ BHT Ha Tok Hebananca B nuddepennmansaoi 3amure? [Touemy?

4.3amuTa CHHXPOHHOTO TeHepaTtopa OT MexAy(}a3HbIX KOPOTKMX 3aMbIKaHUA B OOMOTKE cTaTopa:
MIPUHIIUIT JCHCTBUSA, CITIOCOOBI CHIDKCHHS TOKa HebaaHca.

5. Cxembl nuddepeHnnanbHON 3aUThl CHHXPOHHOTO T€HepaTopa, UX MPUHIUI IeHCTBUS, TOCTOUHCTBA
U HEJIOCTATKH.

6. 3ammTa CHHXpPOHHOTO TeHEPaTopa OT 3aMbIKAaHUN MEX1y BUTKAMU OJHOU (pa3bl: MPUHIIUII JEHCTBUS,
cxema, OIpe/IelIeHne TOKa cpabaThIBaHUsI.

7.3ammTa CHHXpPOHHBIX T€HEPaTOPOB OT 3aMbIKaHUN B OOMOTKH CTaTOpa Ha KOPIYC C MCIOIb30BAaHHEM
THII: cxema, npuHIMN AEUCTBUS, JOCTOMHCTBA U HEJIOCTATKHU.

8. 3ammTa CHHXPOHHBIX TEHEPATOPOB OT 3aMbIKaHWN B OOMOTKH CTaTOpa Ha KOPIIYC C UCTIOIb30BAHUEM
THII ¢ nonMarHM4MBaHUEM: CXE€Ma, MPUHIMIT JEUCTBUA, TOCTOMHCTBA U HEJOCTATKH.

9. 3ammTa CHHXPOHHBIX T€HEPATOPOB OT 3aMbIKaHUN B OOMOTKH CTaTOpa Ha KOPIYC C UCIOJIb30BAaHHEM
TpexTpancpopmaroproro ¢uiabtpa u THII: cxema, mpuHUMN AEHCTBHUS, JOCTOMHCTBA U HEIOCTATKH,
MepTBas 30Ha.

10. 3amuTa CHHXPOHHBIX T'€HEPaTOpPOB OT MEpPErpy3kd € IMYCKOM M0 HANpsKEHUIO: CXEMBI,
MIPUHLUII JE€UCTBUSA, JOCTOUHCTBA U HEJJOCTATKHU.

11. @uibTpOBas 3alIUTAa CUHXPOHHBIX T€HEPATOPOB OT INEPErpy3KU: CXEMBbI, PUHINI JIEHCTBHS,
JIOCTOMHCTBA U HEJIOCTATKHU.

12. 3amuTa poTopa CHHXPOHHOIO F€HEpaTOpa OT 3aMbIKaHUS Ha 3EMIIIO.

13. Haznauenue yctpoiicte AUP u HAIIB, ouepeqHOCTh OTKIIFOUEHUS.

14. [lpunnun neiictus nuddepeHnnanbHOM 3aUThl KH, ee pabota npu K3 Ha mmHax u npu




BHemHux K3.

15. Kakue BUABI CXeM HCHOIB3YIOTCS ISl 3aIIUTHl COOPHBIX IIMH M Kakue TPeOOBaHUS K HHUM
PEAbSIBISIOTCA?

16. Cxema nonHo# nuddepeHnranIbHON 3aUThl IIIWH TOCTAaHIIUNA C JBYMSI CHCTEMaMH COOPHBIX
IMH ¢ GUKCHPOBAHHBIM PACIIPEICTICHHEM MTPUCOSTUHCHHIA.

17. Henonnas nuddepennnanshas 3ammra COOPHBIX IIIWH: MPUHIINAI ISHCTBHS, CXEMa.

18. 3amyrTa ceteil IaBKUMU MPETOXPAHUTENSIMHU, BBIOOP TOKA CpadaThIBaHUA.

19. 3ammra cerell BO3IyIITHBIMU aBTOMAaTaMH, BEIOOp apaMeTpOB CpadaThIBaHHUS.

Bomnpocs! 115 npoBexenust
1. Ponb 1 HazHaueHue ycTpoiicTB P3uA B cuctemax ay1eKTpOCHAOKEHHUSI.

2. TpeOoBaHus, npeabsBIseMbIe K pelICHHON 3aIIuTe.

3. PesepBupoBanue 3amuT. biamwkHee u gaapHee pe3epBUPOBAHHE.

4. Buppl NOBpPEeXICHUN B CETAX C 3a3€MJICHHOW HeWTpaiibio. BekTopHbIE 1uarpaMMbl TOKOB U
HaIpsKEHUN.

5. Bupl noBpexieHuil B CETSAX C U30IMPOBAaHHON HEUTpalblo. BekTOpHbIE [MarpaMMbl TOKOB U
HaIpsKEHUN.

6. MakcuManbHas TOKOBas 3allluTa, BEIOOp MapaMeTpoB CpadaThIBaHUS.

7. YCTpoHCTBO M IPUHLMUI AEUCTBUS AIEKTPOMAarHUTHBIX peJie.

8. YcTpoHCTBO M MPUHLIKN JIEHCTBUS MHAYKIIMOHHBIX pele.

9. Perme HampaBineHHWss MOIIHOCTH: TPHHIUN JEWCTBUS, BEKTOpHAs JMarpamma, cxema
BKJIFOUEHUS.

10. Ha3znauenune TpaHchOpMaTOPOB TOKa, PEKUMBI paboThl. [lorpemHocTs TpaHchopmaTopos
TOKa.

11. Beibop TpancdopmaropoB Toka ais ycrpoiicTB P3uA. KpuBble npeaenbHoM KpaTHOCTH.

12. TunoBble cxeMbl COeTMHEHHS TPaHC(HOPMATOPOB TOKA.

13.Ha3nauenne  TpaHCOpPMATOPOB  HANpsDKEHUS.  PekuMBI  pabOTH,  TOTPENTHOCTh
TpaHchOpMaTOPOB HAIPSIKEHHUSL.

14. TunoBble cxeMbl cOeTMHEHUS TPaHC(HOPMATOPOB HAIPSIKEHUSI.

15.MT3: nHaznaueHue, BEIOOp MapaMeTpoB CpadaThIBaHUs, YyBCTBUTEIBHOCTb.

16. MT3 ¢ 0JI0KHPOBKO¥ 1O HAIPSIKEHUIO.

17.O6ecneuenue cenexktuBHOCTH MT3.

18. Cxembl MT3 Ha OCTOSITHHOM OIIEPaTHBHOM TOKE.




19. TokxoBas oTceuka, BEIOOp MapamMeTpoB CpabaThIBAHUS.

20. TpexcTyneHuaTasi TOKOBas 3alllUTa, BIOOP apaMeTpoB e€ cpabaThIBaHUS.

21.Hamnpasnennast MT3: HazHaueHHe, BEIOOP MapaMeTpoOB CpabaThIBAHUS.

22.3amnmTa OT 3aMbIKaHUH Ha 3€MJTIO B CETSIX C M30JMPOBAHHON HEUTPAJIBIO.

23. Buibl MOBPEXICHUI 1 HECHOPMAJIBHBIX PEKHUMOB paOOThI CHIIOBBIX TPaHC(HOPMATOPOB.

24. TokoBBI€ 3aIIUTHI CHJIOBBIX TpaHC(HOPMATOPOB.

25.Ta30Bast 3amuTa TpaHchopMaTopoB.

26. [IpuHIMI 1elcTBUSI Ta30BOTO pelle.

27.3amuTa exX0oBBIX TPaHCHOPMATOPOB.

28.BrlpaBHHBaHWE TOKOB TIO0 BenuuuHe W 1o (asze B auddepeHIManbHON 3alIuTe
TpaHchopMaTopoB.

29. Cocrapisironue Toka Hebaanca B 1uddepeHInaibHON 3alIuTe.

30. [IpononpHas quddepeHanbHas 3anuTa JIMHAH.

31. TokoBas nonepeuynas auddepeHnnanbpHas 3anmTa JHHAN.

32. HampasnienHast mornepeuHas nuddepeHnuanpHas 3amuTa JTHHAN.

33. JlucTaHIMOHHAS 3aIlMTa: IPUHIMIT ASHCTBUS, OCHOBHBIE OPraHbl.

34. XapakTepuCTHKH pelie CONPOTUBIICHHUS B AUCTAHIIMOHHOH 3aIluTe.

35.00ecneuenne CeNeKTUBHOCTU AUCTAHIIMOHHBIX 3aIlHUT.

36. AnddhepennmansHo-(hazHas BBICOKOYACTOTHAS 3aIINUTA JIMHUHA AJIEKTPONIEpeadH.

37.HamnpasieHHasi BBICOKOYACTOTHAS 3allUTa JUHUNA 3JIEKTponepeaayHn.

38. dunbTpoBas HanpasieHHas 3amuTa JIDI1 ¢ BU-0510KHpOBKOI.

39.TloBpexeHNs 1 HEHOPMAJIbHBIE PEXUMBI paOOTHI T€HEPAaTOPOB.

40.3ammTa reHepaTopa OT KOPOTKUX 3aMBIKaHUH B OOMOTKE CTaTOPA.

41.3ammra reHepaTopoB OT 0JJHO(A3HBIX 3aMBIKAHUN B OOMOTKE CTaTopa.

42.3ammTa reHepaTopa OT BUTKOBBIX 3aMBIKaHUI B 0OMOTKE CTaTopa.

43.3amuTa reHepaTopoB OT Neperpy3ku TOKaMHu 00paTHOM MoCie10BaTeIbHOCTH.

44, 3amyTa reHepaTopoB OT 3aMbIKAHUN Ha 3€MJII0 B 0OMOTKax poTopa.

45.3amuTa reHepaTopoB OT BHEIIHUX KOPOTKUX 3aMbIKaHUH.

46.3ammTa 3JIEKTPOIBUTATEIIeH OT KOPOTKHX 3aMBIKaHUH U TIEperpy3KH.

47.3ammTa CHHXPOHHBIX AJIEKTPOABUTaTEIIeH.

48. HenonHas ntuddepeHnmanpras 3amunTa M.

49. luddepennmanbras 3ammra IIWH MOJACTAHUUM C (UKCHPOBAHHBIM pacIpeesieHueM
IIPUCOETUHEHMI.




50. AuddepenimanpHas 3auTa MIKH.

51. ABTromMaTHyecKkoe MOBTOPHOE BKIIOYEHHE, HA3HAUCHHE, TPeOOBaHMUS.

52. ABTOMaTHuYeCKOE BKIIOUCHHE Pe3epBa, TPEOOBAHUS K IMTyCKOBBIM OpPTaHaM.

53. AUP: HazHauenwue, TpeOOBaHus, peabsBisemMbie kK AYP.

54.Ha nuHUU C JBYXCTOPOHHMM NHUTAHHEM YCTAHOBJICHBI TOKOBBIE OTCEYKH O€3 BBIICPIKKU
BpeMeHH Ha o0oux koHnax JIDII. OnpenenuTs TOK cpabaThIBAaHUS 3aIlHT.

C, 110xB G,
21 km 2

X0=0,41 OM/kMm
’ Xczlmalel,o OmMm

Xc2.min:13,4 OMm

Xcl.max:9,2 OMm
Xcl'min:10,7 OM

55. Onpenenuth TOK cpabaTtsiBanus MT3.
6 kB

X0=0,3 Om/xm %0=0,28 Om/xMm Suarp=5+j1,3 MBA
Xemu=6 OM
Xemin=1,3 OM

56.3agaua

Yemy OynyT paBHbI TOKHM B pesie MpH JBYX(hazHOM KOPOTKOM
3ambikanuu (a3 AC 3a tpanchopmatopom co cxemoir Y/A-11 co
CTOPOHBI OOMOTKH, COEIMHEHHOMW B cxemy Y?

[lepBUYHBI TOK KOPOTKOTO 3aMblkaHus paBeH 12 kA. ITotepsmu
B CWIOBOM TpaHc(opmarope mpeHeOpedb, a ero kodhdummeHT
TpaHcHOpPMAaIIUN CYUTATh PABHBIM 1.

Koadpdumnment TpaHchopMauu M3MEPHUTETHHBIX
tparchopmaTopoB Toka kra=600/5.




0) [Hopsinok npoBeeHUsI MPOMEKYTOYHOM ATTEeCTAIUM, MOKA3aTeJIH U KPUTEPUH
OLICHUBAHMUS:

Kputepun orenku (B COOTBETCTBHM C  (DOPMHPYEMBIMH KOMIIETEHIUSIMU U
IUTAHUPYEMBIMH pe3yJIbTaTaMu 00yueHus):

— Ha OIEHKY «OTJMYHO» — OOYYalOIIUWCA TIOKA3bIBAaCT BBICOKHA YPOBCHD
c(OpMUPOBAHHOCTH KOMIIETEHLIUH, T.€., CTYACHT JIOJDKEH IMOKa3aTh BBICOKUN YpOBEHb 3HAHUH,
YMEHMM U HaBBIKOB B 00JIACTH TEOPUM PEJICHHON 3alllUThl, pacyeTa U OLEHKHU YCTaBOK 3alUT,
orpeziesieHUs TOKOB KOPOTKOT'O 3aMbIKaHUS JUIsl pacueTa MmapaMeTpoB cpadaThIBaHUS peeitHON
3a1UTHI;

— Ha OIEHKY «XOpomio» — OOyyarouluiicss TOKa3bIBaeT CpeJHUIl ypOBEHb
c(OPMUPOBAHHOCTH KOMITIETEHIINH, T.€. CTYIACHT JOJDKCH MOKa3aTh 3HAHUS BUIOB peleiHON
3aIUTHI ¥ IPUHIIMIIOB UX JACHCTBUSA, JJIEMEHTHOM 0a3bl PEICHHON 3aIlHTHI;

— Ha OIICHKY «yJ0BJE€TBOPHUTEIbHO» — 00YJAIOIIHMIICS MTOKA3bIBACT MMOPOTOBI YPOBECHb
c(hOpMHUPOBAHHOCTH KOMIETEHIIUN, T.€. CTYACHT JOJKEH 3HATh MPUHIMI JEUCTBUS U YCIOBUS
BBIOOpPA YCTaBOK HanOoJee MPOCTHIX 3aIUT,

— Ha OIEHKY «HEeY/I0BJIETBOPUTEIbHO» — PE3yIbTaT 00yYSHHS HE JOCTUTHYT, 00 yJaIONIHIiCs He

MOXKCT II0Ka3aTb 3HaHPII>i, YMGHI/Iﬁ M HaBBIKOB B 00JIaCTH TCOPpUU peneﬁHoﬁ 3alllUThI 1 HABBIKOB
OIIPCACIICHUSA ITapaMCTPOB UX Cpa6aTLIBa



