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1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Llensro OCBOCHUS JTUCIUIIINHBI "Peneiinasa 3aluTa Hu aBTOMAaTH3aIusl
3JICKTPOIHEPTETHUCCKUX CUCTEM" SBISETCS (HOPMUPOBAHUE y CTYJAECHTOB MPOQPECCHOHATBHBIX
3HaHUN B 00JIaCTH TEOPUM M IPAKTUKU YCTPOMCTB peneiiHON 3amuThl U aBToMartu3auuu (P3uA)
AJIEKTPOIHEPreTUUYECKUX CHUCTEM, a TaKK€ HaBBIKOB pacueTa yCTaBOK TOKOBBIX 3alllUT U
YCTPOMCTB aBTOMATUKHU 3JIEMEHTOB JIEKTPOIHEPTETUUECKOW CUCTEMBI M MPOEKTUPOBAHUS CXEM
peJIeHOM 3alU Tl U aBTOMATUKH.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe1bHOI POrpaMMbl

Jucrunivna PeneliHas 3ammra M aBTOMAaTH3alUsl DJIEKTPOIHEPTETUYECKUX CHCTEM
BXOJMT B YacTh Y4eOHOro IIaHa (popMUPYEMyIO0 YYaCTHHKaMH OOpa30BaTEIbHBIX OTHOIICHHMA
00pa3oBaTeNLHON IPOTPAMMBI.

Jns  W3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
chOopMUPOBAaHHBIE B PE3YIIbTATE U3YUCHHS TUCIUIUTNH/ TIPAKTHK:

Teopernueckne OCHOBBI 3JIEKTPOTEXHUKH

DJEeKTPOIHEPreTHYECKUE CUCTEMBI U CEeTH

DneKTpUUYecKre anmnaparhbl

CoOcTBeHHbIE HYK/Ibl 1 BTOPHYHASI KOMMYTALIUS JICKTPUUECKUX CTAHIMIA U ITOICTaHIHN

3Hanus (YMEHUsI, BIaJICHUS ), IOJYYCHHbIC MPH M3YYCHUU JAHHOW TUCHUIUIMHBEI OyIIyT
HEO0XO0IUMBI JUIsl U3yUSHUS UCHUILINH/TIPAKTHK:

IToaroroska k caaude U cada rocy 1apCTBEHHOIO HK3aMeHa

[TonroToBka K MporIeaype 3aliiThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIMOHHOW paOOTHI

HanexHoCTb cucTeM 3J1eKTPOCHA0KEHUS

3 Komnerenuun ody4aromerocs, GopMupyemMbie B pe3y/ibTaTe 0CBOCHUS
AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHHu s
B pesynbpraTe ocBoeHHs AUCHMILIMHBL (Moaysl) «PeneiiHas 3amuTa U aBTOMATHU3aLMs
AIIEKTPOIHEPTeTUUECKUX ~ CHUCTeM»  OOydyaromuiicss  JODKeH  o0yiafaTh  CIEeAYIOLUMHU
KOMIETEHIUSIMU:
Kox nnnukaropa WNHaukaTop TOCTUKEHUS KOMIIETEHIIUT

[1K-3 CnocobGeH mnpuHMMATh ydyacTHE B IPOEKTUPOBAHMM OOBEKTOB MNPO(ecCHOHATBHOM
JESTEIbHOCTH B COOTBETCTBUM C TEXHUYECKMM 3aJaHMEM M HOPMAaTHUBHO-TEXHHUYECKOMN
JIOKyYMEHTaluel, cooitoast pa3uyHble TeXHUYEeCKHe, SHeprod((HeKTUBHbBIE U HKOJIOTHUECKUE
TpeOOBaHUS U TMPOBOJUTH OOOCHOBAaHME TPOEKTHBIX pEIIeHUH, a Takke OoQOpMIATh
TEXHUYECKYIO JOKYMEHTAIIMIO Ha Pa3IUYHbIX CTAAMIX Pa3pabOTKU MPOEKTa

[1K-3.3 BriOupaeT o0opyaoBaHue AJisi OTAETBHBIX Pa3/IeioB MPOEKTA HA PA3THUIHBIX
CTagusIX TMPOEKTUPOBAHUS  CUCTEMbI  DIIEKTPOCHAOXKEHUS  OOBEKTOB
KalnuTaIbHOIO CTPOUTEILCTBA

I1K-3.2 BriOupaer onTUManbHBIE TEXHMYECKHE peleHHs [Uid  pa3paboTKu
OTIENbHBIX pa3[eoB Ha pa3IMYHbIX CTaAUAX TPOEKTAa CHCTEMBI
AJIEKTPOCHA0KEHHS 00bEKTa KaUTAIbHOTO CTPOUTENILCTBA

[1K-3.1 PazpabGatbiBaeTr u odopmisieT KOMIUIEKTHI MPOEKTHOH u  paboueit
JOKYMEHTAIlMH MPOCTBIX Y3JIOB CHCTEMbI 3JIEKTPOCHAOKEHUS OOBEKTOB
KallUTaJIbHOTO CTPOUTENILCTBA

[IK-5 CnocoOeH oneHHMBaTh HOpMallbHBIE, YTSKEJIEHHBIE W IOCII€aBapUiiHbIE PEXUMBI U
JINKBUJIMPOBATh aBapUIHBIE PEIKUMEI pa0OTHI 00HEKTOB PO ECCHOHATLHON JeITSIAHOCTI
[TK-5.3 CocraBnsieT CcXeMbl 3aMEIICHHs Ha OO0CITy)KHBaeMOM 00OpYIOBaHUH,
paccuMThIBaeT  MapaMeTpbl  PeXHMa  KOPOTKOTO  3aMbIKaHUS  Ha
obopynoBanun PY wu JIOII, paccuuThiBaeT M BBIOMpAET YCTaBKU U
XapaKTEPUCTUKU yCTPoiicTB P3A

[1K-5.2 ITpoBouT NpodHIaKTHIECKUE UCIIBITAHUS M OCYIIECTBIISICT aHAJIN3




(OYHKIIMOHUPOBAHUS YCTPOMCTB PEICHHOM 3aIUTHI 1 ABTOMATUKH

I1K-5.1

Opranu3oBbIBacT IIPOBE/ICHHE aBapUHHO-BOCCTAHOBUTEIBHBIX
PEMOHTHBIX pa0bOT Ha 000PYIOBAaHUH IOICTAHITHHA
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4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mmast TpyI0eMKOCTh MUCIHILTUHBI COCTaBiseT 5 3aueTHbIX eauHui 180 akan. gacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 18,4 akaj. 4acoB:
— aynuTopHas — 14 akaj. 4acos;

— BHeayautopHas — 4,4 akaJi. 4acoB

— camocTosTenpHas padota — 152,9 aka. yacos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yaca

®dopma aTTecTalnu - KypCcOBOU MPOEKT, IK3aMEH

AynutopHast 3 e
KOHTaKTHas paboTa E = Dopma TeKyIIero
=
B aKaj. yacax (2] Bu KOHTPOJIS
Paszen/ Tema g| (paxan wacax) =l A y p Kon
> 3 © | camocTosTenpHOM | ycrieBaeMOCTH U
JUCLIATUINHBI = = ., | KommeTeHII
Q & padoThI MIPOMEKYTOUHOH
nab. |mpakr. | € &
Jlek. 5 aTTecTaluu
3aH. | 3aH. | QO =
1. Beenenue
CamocrosTensHoe
H3ydeHHe yueOHOU
N JUTEPATyPHI
1.1 Ha3naueHue peneHHON ’
p 0,5 1 KOHCIIEKTa Koncrnekr [K-5.3
3aIUTHl U aBTOMATHKH N
JIeKLU;
KOHCIIEKTHPOBAaHU
e
1.2 TloBpexnenus u CaMocTosiTenpHOe
HEHOPMaJIbHBIC PEKUMBI U3yueHHue y4eOHOMH
paboTHI JUTEPATYPHI,
3NEKTPOIHEPTreTHUECKUX 5105 2 KOHCIIEKTa [K-5.3
N Koncnekr
CHCTEM. COOTHOLICHHSI TOKOB JIeKLU;
npu TpaHc(hOPMAaTOPHBIX KOHCIIEKTHPOBAaHU
CBSI3SIX B CETH e
CamocrosTenpHOE
u3ydeHHue yueOHoH
1.3 OcHoBHBIE TpeOOBaHUS, JUTEPATYPHI,
HpEeAbsBIsIEMbIE K PENeHHON 05 2 KOHCIIEKTa Koncnekr IK-5.3
3aIIuTe JICKITUIA,
KOHCIIEKTHPOBAaHH!
e
HWroro no pazaeny 15 5
2. DJeMeHTBI YCTpOMCTB
pEJeHOMN 3alUThl 1 aBTOMATUKH
CamocTosiTensHOe
2.1 M3mepurenbHble o
n3ydyeHue yaeOHou
TpaHcHOpMATOPEI TOKa!
MOTPEIIHOCTH BBIOO u JIATCPATYpHI,
P ’ P 5105 2 KOHCIIEKTa Koncmnexr I1K-3.3
MpoBepKa TUTSt cxXeMm N
N JICKIHH;
pENEHHOM  3allUThl, CXEMBI
KOHCIIEKTHPOBaHU
COCTMHEHUS .




2.2 Tlpunuun jaedcTBuA,
MOTPENTHOCTH M CXEMBI

CamocrosTenbHOE
H3ydeHHe yueOHOU

COETMHEHMSI 00MOTOK fIHTCPATYPBI,
0,5 2 KOHCITIEKTa I1K-3.3
HU3MEPUTEIbHBIX N Koncnexr
JIEKIUI;
TpaHchopMaTopoB
KOHCIICKTHPOBAaHU
HATPSDKCHHS .
CaMocCTOsATENBHOE
H3ydeHne yueOHoH
2.3  Knaccupukamus u Y M
4 JIUTEPATYPBHI, Koncrnekr IK-3.3
napaMeTphl pene
KOHCIICKTHPOBAaHU
e
Uroro no pazneny 1 8
3. ToKOBBIE 3aAIIMTEI
CaMOCTOSTENbHOE
H3y4YCHUE yueOHOM
3.1 MaxkcuManbHass TOKOBas y y
JUTEPATYPHI,
3amura. BeiOop mapameTpoB
S KOHCIIEKTa 3amura
P ’ 0,5 4 JICKIIUH; nabopaTopHOM I1K-5.3
YYBCTBUTEIBHOCTb,
IMOJITOTOBKA K padoThI
CEJIEKTHUBHOCTD,
3aIIUTE
pe3epBUPOBAHUE, CXEMBI .
nabopaTopHO
paboTsl
CaMocCTOsATEIbHOE
3.2 TokoBast OTCeuKa. H3ydeHHEe yueOHOU
Orceuka Ha JIMHUSAX € JIUTEPATYPHI,
JIBYyXCTOPOHHUM  ITUTaHUEM. 0,5 4 KOHCIIEKTa Koncmnexr I1K-5.3
Otceuka c BBIIECPIKKON JICKITUIA,
BPEMEHHU. KOHCITEKTHPOBAaHU
e
3.3 TokoBbIe HaIpaBJICHHBIC CamocrosaTensHoe
3alUTHI: peiie HampaBICHUs u3ydeHue yaeOHoH
MOIITHOCTH, TIPUHIIATT JUTEPATYPHI,
JICHCTBUS 3aIUTHl ¥ BBIOOD 0,5 4 KOHCIIEKTa Komerex I1K-5.3
o HCIICKT
TOKa cpabaThIBaHUs, MEPTBAs JIEKITHIL;
30Ha, 30Ha  KAacKaJHOTO KOHCTICKTHPOBaHH
IECUCTBUS e
. CamocrosaTeasHoe
3.4 3ammra OT 3aMBIKAHUN o
u3y4eHue yueOHoH
Ha 3eMJII0 U OAHO(A3HBIX
JIUTEPATYPHI, 3ammra
KOPOTKHX 3aMBIKaHUS. N
4 MOJITOTOBKA K nabopatopHoi [K-5.3
CrnocoObl moNMy4eHHs TOKa
. 3aIIHuTe paboTsI
HYJIeBOI N
nabopaTopHOi
[TOCJIEI0BATEILHOCTH
paboThl
HWroro no pazageny 15 16
4. JuddepennmanpHas 3amura
JIMHAM
CaMoCTOSTENbHOE
4.1 TIponmomeHas .
muddepeHInanbHas 3almTa; U3Y9CHHE YIEOHOH
P N ) 4 JUTEPaTypHl, Koncnekr [K-5.3
NPUHIMI ~ JCHCTBHS,  TOK
KOHCIIEKTHPOBAHU

HebamaHca, CXeMbl
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4.2 TlomepeuyHas TOKOBas H
HarnpaBJIeHHAS

CamocrosTenbHOE
H3ydeHHe yueOHOU

4 JUTEPaTypHl, Koncnekr IK-5.3
muddepeHInaibHas  3amuTa
. KOHCIIEKTHPOBaHU
JIMHUH
e
HWroro mo pasneny 8
5. JlucTaHIOHHAs 3aIUTa THHUN
CamocrosTensHoe
5.1 TlpuHuun nAewcTBUS | H3ydeHHe yueOHOU
obecrieyeHue CeNeKTHBHOCTH 4 JIUTEpaTyphl, Koncnekr IK-5.3
JMCTaHIIMOHHOH 3aIUTHI KOHCIIEKTHPOBaHU
e
CamocrosTenpHOe
52 XapakTepUCTUKU n3ydeHune yuyeOHou
cpabaThIBaHUS perne 4 JUTEPATYPHI, Koncmekr I1K-5.3
COIIPOTHBIICHUS KOHCIIEKTHPOBAaHU
e
Hroro no pazgeny 8
6. BrlcokouacToTHas  3amuTa
JIUHUH
CamocrosTenpHOe
U3yueHHue y4eOHOI
6.1 HanpasnenHas 3amura ¢ Y Y
N 4 JUTEPaTypBHI, Koncnexr I1K-5.3
BUY-6noxupoBkoit
KOHCIIEKTHPOBAaHU
e
CamocrosTenpHOe
6.2 OunbTpoBas U3yYeHUE YUeOHOM
HampaBlieHHAsl ~ 3amIUuTa C 4 TUTEPaTypHI, Koncnekr I1K-5.3
BY-6noxupoBkoit KOHCIIEKTUPOBaHU
e
CamocrosTenpHOe
6.3 H3y4YeHHEe yueOHOU
JuddepenumnansHo-daznas 4 JUTEPaTypHl, Koncnekr [K-5.3
BBICOKOYACTOTHAS 3aIUTa KOHCIIEKTHPOBaHU
e
Hroro mo pazgery 12
7. 3ammura CWIOBBIX
TpaHchopMaTOpoB
CamocrosTenpHOe
U3yueHHue y4eOHOMH
7.1 TloBpexnenus u Y Y
JUTEPATYPHI, 3amuTa
HEHOPMAJILHbIE PEXUMBI o
0,5 1 MOATOTOBKA K nabopaTopHOM IK-5.3
paboThI CHJIOBBIX
3aIIuTe paboThI
TpaHc(HOPMaTOPOB .
nabopaTopHOI
paboThl
CamocrosTenpHOE
7.2 HuddepennmansHas u3ydeHHue yueOHoH
3amuTa  Tpanchopmaropa: JIUTEPATYPHI, 3ammuTa
TOK  HebamaHca,  BBIOOD 0,5 4 MOJITOTOBKA K nabopatopHoi [K-5.3
napaMeTpoB CpadaTHIBAHUS, 3aIIuTe paboThHI
CXEMBI nabopaTopHOI

paboTsI




7.3 3ammra OT BHEIIHHUX

CamocrosTenbHOE
H3ydeHHe yueOHOU

. 1 JUTEPaTypHl, Koncnekr IK-5.3
KOPOTKHX 3aMBIKaHHUH
KOHCIIEKTHPOBaHU
e
CamocrosTenpHOe
n3ydeHue yuyeOHou
7.4 3amuTa oT neperpysku 1 JUTEPATYPHI, Koncmekr IK-5.3
KOHCIIEKTHPOBaHU
e
CamocrosTenpHOe
n3ydeHune yuyeOHou
7.5 Ta3oBas 3amuTa 0,5 JUTEPATYPHI, Koncmekr IK-5.3
KOHCTIEKTHPOBaHU
e
Hroro no pazaeny 7,5
8. 3amuTa 3neKTpoIBUTaATENCH
8.1 TToBpexxnenus u CamocrosTensHoe
HEHOPMaJIbHbIC PEKUMBI U3yueHHue y4eOHOI
pabOThI AIIEKTPOIBUTATEIICH. 0,5 JUTEPATYPHI, Koncmekr I1K-5.3
TpeboBanuss K  3amure KOHCTIEKTUPOBaHH
IBUATATEIEH e
8.2 3amuTa
JNEKTPOABUTATENCH CamocrosTenpHO
HampsbkeHreM Bbimie 1 kB: u3yueHHue y4eOHO
or wmexaydasusix K3, or 1 JUTEPATYPHI, Koncmekr I1K-5.3
3aMbIKaHUsl ONHON (a3pl Ha KOHCTIEKTUPOBaHH
3eMIII0, OT TIEPerpy3kd H e
TOHIKCHHSI HATIPSDKCHUSI
CamocrosTenpHOE
8.3 3aImuThl u3ydeHHue yueOHoH
3JIEKTPOABUTATENEH 1 TUTEPaTypHl, Koncnekr I1K-5.3
HanpspkeHrem 10 1 kB KOHCTICKTHPOBaHH
e
Hroro mo pazgery 2,5
9. 3amura cOOpHBIX IIUH
CamocrosTenpHOE
u3ydeHHue yueOHoH
9.1 ndpepeHnmanbHas
Mudepen 3 JIUTEPATYPHI; Koncrmekr I1K-5.3
3aIIUTa IHH
KOHCTICKTHPOBaHH
e
HWroro no pazageny 3
10. 3augura reHepaTopoB
CamocrosTenpHOE
10.1 TloBpexxaeHus u o
HEHOpMaJIbHBIC €KUMBI S
P p 0,9 JIUTEPATYPHI, Koncmexr I1K-5.3
paboThI TeHEePaTopOB.
KOHCTIEKTHPOBaHH
TpeboBaHus K UX 3alIUTE R
10.2 3a1nThl 00MOTKH
cTatopa: OT MexaydasHbIX CamocrosTenpHOE
K3, or 3ambikanuii Mexmy U3yueHHUe y4eOHOMH
BUTKaMH OJHON (asbl, OT 2 TUTEPaTypHl, Koncnekr I1K-5.3
3aMBIKaHHUSI Ha KOPMYyC, OT KOHCTIEKTHPOBaHH

Meperpy3ku IMpHU BHEIIHHUX
K3

(S




10.3 3amura portopa: oOT
3aMBIKaHHSI Ha KOPIyC BO

CamocrosTenbHOE
H3ydeHHe yueOHOU

N 1 JUTEPaTypHl, Koncnekr IK-5.3
BTOPOIt TOYKE, oT
KOHCIIEKTHPOBaHU
neperpysKu .
HWrtoro no paszzeny 3,9
11. 3ammra 3JEKTPOYCTAHOBOK
HHU3KOTO HANPSDKEHUS
CamocrosTensHoe
111 3amuTa o
H3ydeHHe yueOHOU
AJIEKTPOYCTAHOBOK  HH3KOT'O
1 JUTEPaTypHl, Koncnekr IK-5.3
HaIpsHKEHHS
KOHCIIEKTHPOBaHU
MPEIOXPAHUTEISIMU .
11.2 3amura
CamocrosTenpHOe
JNEKTPOYCTAHOBOK HH3KOTO N
HATIDSOKCHIS n3ydeHune yuyeOHou
P 1 JUTEPATYPHI, Koncmekr I1K-5.3
ABTOMaTHYECKUMHU
KOHCIIEKTHPOBAaHU
BO3YIIHBIMH .
BBIKITFOYATEIISIMH
Wroro no pazneny 2
12. ABTOMaTHKa
AJIEKTPOIHEPIeTUYECKUX CUCTEM
CamocrosTensHoe
H3ydeHHe yueOHOU
JIUTEPATYPBHI,
12.1 ABTOMAaTHYECKOE KOHCIIEKTa 3ammra
MIOBTOPHOE BKJIIOYCHUE 0,5 1 JICKIHH; nabopatopHoi [K-5.3
(ATIB) MOJITOTOBKA K padoThI
3ammre
nabopatropHoi
paboTsl
CamocTosiTenbHOe
n3ydyeHue yaeOHou
JUTEPATYPHI,
12.2 ABTOMaTHYECKOE KOHCIIEKTa 3amura
BKJIIOUYCHHE Pe3epBHOTO 0,5 1 JIeKLuii; nabopaTopHOi IK-5.3
nutarus (ABP) MMOATOTOBKA K paboTsI
3aimre
nabopaTopHO
pabdoTsl
12.3 ABTOMaTHUYECKas CaMocTosiTenpHOe
yactoTHas pasrpyska (AYP) U3yueHHue y4eOHOMH
u YaCTOTHOE 2 TUTEPaTypHI, Koncnekr I1K-5.3
aBTOMAaTHYECKOE ITOBTOPHOE KOHCIIEKTHPOBAaHU
BkimoueHne (YAIIB) e
HWroro no pazneny 1 4
13. BeimonHeHne ©  3amMTa
KYpPCOBOTO MPOEKTa
CamocTosiTensHOe
n3ydyeHue yaeOHou
JUTEPATYPBI
131 Br16op o0Bbema PaTypel,
eJeHOoI 3ALIUTHI u CHPABOTHOM M ko 0Bo0iH mpoeKT
p 2 HOPMAaTHUBHOMU P D ’ IK-3.3
ABTOMaTHKH B COOTBETCTBHH TEDATYDLL: Pazpmen Nel
¢ TpeboBanusiMu [1YD paTypel,
BBINOJIHCHHE
KypCOBOTO

MPOEKTa




13.2 Pacuer ToxoB K3

CamocrosTenpHOe
n3ydeHue yuyeOHou
JUTEPaTypBHI,
CIPaBOYHOM U
HOPMAaTHUBHOM
JIUTEPATyPHI;
BBINOJIHCHHE
KypCOBOTO
MIPOEKTa

KypcoBoit poexr.
Paznmen No2

IK-5.3

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

CamocrosTenpHOe
n3ydeHue yuyeOHou
JUTEPaTypBHI,
CIPABOYHOM U
HOPMAaTHUBHOM
JIUTEPATyPHI;
BBINOJIHCHHE
KypCOBOTO
MIPOEKTa

KypcoBoii poexr.
Paznen Ne3

IK-5.3

13.4 Pacdyer ycCTaBOK 3aIuT
CEKI[MOHHOTO  BBIKIIFOUATEIIS
Ha 0aze
3IEKTPOMEXAHHUYECKHX peJie

CamocrosTenbHOe
H3y4YeHHEe yueOHOU
JUTEPATYPBHI,
CIIPAaBOYHOU U
HOPMAaTUBHOM
JIUTEPaTypHl;
BBINOJIHEHHE
KypCOBOTO
MPOEKTa

KypcoBoit ipoexr.
Paznen Ne4

IK-5.3

13.5 Pacuer ycraBokK 3aIliuT
IpUcoeJUHEeHusT Ha  0Oase
MHUKPOTIPOILIECCOPHOTO pelie

10

CamocrosTenbHOe
H3ydeHHEe yueOHOU
JIUTEPATYPBHI,
CIIPAaBOYHOU U
HOPMAaTUBHOM
JIUTEPaTypPHl;
BBINOJIHEHHE
KypCOBOTO
MPOEKTa

KypcoBoii npoexr.
Paznen Ne5

IK-5.3

13.6 Pacuer yCTaBOK
asromatukn (APHT, AIIB,
ABP, AYP, ycrpoiicTBO
ABTOMaTHYECKOTO
BkitoueHus KY)

CamocrosTenpHOe

n3ydyeHue yaeOHou
JUTEPaTypHl,
CIIPAaBOYHOU U
HOPMAaTUBHOM
JIUTEPaTypPHl;
BBITIOJTHEHHE

KypCOBOTO
MPOEKTa

KypcoBoii npoexr.
Pazgen Ne6

IK-5.3

13.7 Cxembl  peneiiHOMI
3aIIUTH © aBTOMaTHKU

14

CamocrosTenpHOe
U3yucHHUe y4eOHOH
JUTEPaTYPBHI,
CIIPaBOYHOM U
HOPMAaTHUBHOU
JUTEpPaTypHI;
BBINOJIHEHNE
KypCOBOTO
MIPOEKTa

KypcoBoii npoexr.
I'padmaeckas
9acTh

IK-3.1




CamocrosTenpHOe
n3ydeHune yuyeOHou

JIUTEPATYPHI,
13.8 3ammra  KypcOBOrO CTIpaBOUHOI 1 IIK-3.1,
) & yP 10 HopMmatuBHOH | KypcoBo#i mpoekr IK-3.3,
MPOEKTA }
JIUTEPATyPHI; IK-5.3
MO/rOTOBKA K
3aIUTe KYPCOBOTO
IpPOEKTa
HWroro mo pasneny 58
14. Dx3ameH
CamocrosTenbHOE
H3ydeHHe yueOHOU
JIUTEPATyPHI;
IK-3.3,
14.1 Dx3amen 15 KOHCHIeKTa Dk3aMeH ITK-5.3
JIeKIHUiA;
MO/ArOTOBKA K
IK3aMEHy
Hroro no pazaeny 15
HWroro 3a cemectp 152,9 9K3aMeH,KIT
Hroro no nucrurnHe 152,9 KypCOBOH MPOCKT,

OK3aMCH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
o0pa3oBaTeNbHbIX TEXHOJIOTWI B IMpernojaBaHUM IUCUUIUIMHBL «Pereiinas 3amura u
aBTOMAaTU3alUsl  JJICKTPOIHEPreTUYECKUX  CUCTEM»  MCHOJB3YIOTCA  TpPaAULMOHHAs U
MOJAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Ilepeqaua HEOOXOIMMBIX TEOPETUYECKUX 3HAHUH M (OPMHUPOBAHHE OCHOBHBIX
NpEeACTaBICHU Mo Kypcy «PeneilHas 3amurTa M aBTOMAaTH3alUs SJIEKTPOIHEPreTHUECKUX
CHCTEM» MPOUCXOINT C UCIIOIB30BAaHUEM MYJIbTUMETUIHOTO 000py10BaHHUS.

Jlexumu TPOXOAIAT B TPAaguIIMOHHOW (opme, B ¢dopMe JEKIUNA-KOHCYIbTAIlUH U
npobnemMHbIX Jeknuid. TeopeTwueckuil Marepuan Ha NPOOJEMHBIX JIEKIMAX —SBISETCS
pe3yJIbTaTOM YCBOEHHUS MOJYyYEeHHOM HH(OpPMAIMH MOCPEICTBOM IOCTAHOBKU IMPOOIEMHOIO
BOIIPOCA M TIOMCKA IyTE€d €ro pemeHus. B xoae NpoBeNEHHS JEKIMOHHBIX 3aHATHN
MIpEeayCMaTPUBAETCS:

1) wucnonb30BaHME AJIEKTPOHHOTO JEMOHCTPALIMOHHOTO MaTepuaja [0 TeMaM,
TpeOyIOIIMM HJUTIOCTPAIIMU  padOThl CHEMUAIU3HUPOBAHHOTO MPOrPaMMHOT0O oOecreueHus,
CJIO’KHBIX CTPYKTYPHBIX CXEM U O0JIBIIOr0 00beMa rpauecKoro Marepuaa,

2) UCIIOJIb30BAHUE HJICKTPOHHBIX YUCOHHUKOB 110 OTACIbHBIM TEMaM 3aHSTHIA;

3) aKTUBHBIC M MHTEPAaKTHUBHbIC (OPMBI OOyUCHHMS: BapUATUBHBIA OMNPOC, TUCKYCCHH,

VOTHLI OTTNOC T T 1T

6 YueOHO-MeTOAMYeCKOe 0O0ecredeHue CaMOCTOSITeIbHOM padoThl 00y4aroIMuXCs
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA 1JIA IPOBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIITHHBI (MO1YJIs1)

a) OcHoBHas TUTEpPaTYypAa:

1. Peneitnas 3ammTa 3J1€KTPOIHEPTreTUUECKUX cUCTEM : yueO. nocobue / M.B. Annpees,
H.IO. Py6an, A.A. CyBopoB [u np.] ; Tomckuil nmonmutexHu4eckuil yHuBepcuTeT. - ToMCK :
N3n-Bo Tomckoro nonurexandeckoro yausepeurera, 2018. - 167 c. - ISBN 978-5-4387-0796-7.
- Tekcr : anexTponHsIit. - URL: https://znanium.com/catalog/product/1043860 (nara oOpamieHwus:
15.05.2023). — PeskuM jocTyma: mo moamucke.

2. EpmoB, A. M. PeneiiHas 3ammTa B CHUCTeMaX JIJIEKTPOCHAOKEHMs HaIpsHDKEHHUEM
0,38-110 kB : yuebHOE mocoOue AJis mpakTudeckux pacuetoB / A. M. Epiios. - 2-e u3., mepepao.
- Mockga ; Bonorna : Undpa-Unxenepus, 2020. - 608 c. - ISBN 978-5-9729-0511-9. - Tekcr :
sanexktponHbii. - URL: https://znanium.com/catalog/product/1168545 (mara oOparieHus:
15.05.2023). — Pexum nocTymna: mo noAmrcKe.

3. AradonoB, A. MW. CoBpemeHHas peneiiHas 3amuWTa ©W  aBTOMATHKA
AIIEKTPOIHEPTETUUYECKUX CUCTEM : yueOHoe mocobue / A. U. Aradonos, T. FO. bpoctunosa, H. b.
JI>ka30BCKUiL. - 2-¢ u311., mepepad. u Aoi. - Mocksa ; Bonorna : Uadpa-Unxkenepus, 2020. - 300
c. - ISBN 978-5-9729-0505-8. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1168586 (mara o6pamenus: 15.05.2023). — Pexum
JIOCTYTIA: TIO TIOJITHUCKE.

4. OBuapenko H.W., ABTomaTrka sHeprocucteM : yaeOHuK 1715 By30B / OBuapenko H.U. -
M. : M3parensckuii njom MOU, 2017. - ISBN 978-5-383-01117-1 - Tekcr : anektponHsli // IBC
"KoncynbpTant cryaeHTa" : [ca#iT]. - URL
https://www.studentlibrary. ru/book/ISBN9785383011171 html (nara oopamenus: 15.05.2023). -
Pexxum goctymna : mo moAnucke.

0) JlonoJiHMTEILHAA 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. AxumoB E.I'., Beibop u nmpruMeHEHHE HH3KOBOJIBTHBIX JJICKTPHUYECKUX arIapaToB
pacnpenenenus, ynpapneHus u aromatuku / Akumos E.I'., Kopo6kos F0.C. - M. : U3naTenbckwii
nom MDOMU, 2019. - ISBN 978-5-383-01342-7 - Tekct : snektponnbiii // ObC "KoHcynbTaHT
cryaenra" : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785383013427.html (nata
obpamienns: 15.05.2023). - Peskum ocTymna : M0 HOIMKCKE.

2. Perneiinas 3ammra W aBTOMAaTHKA MOHHU3UTENBHBIX IMOICTAHIMA POMBIIUICHHOTO
npeanpusTus : yaeonoe nocooue / B. A. Urymenmes, B. K. Oneitnukos, H. T. Ilatmun, E. A.
[TanoBa ; MI'TY. - Marauroropck, 2014. - 103 c. : wun., rpad., cxemsr, Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=725.pdf&show=dcatalogues/1/11131
70/725.pdf&view=true (nara oopamenus: 15.05.2023). - MakpooObeKT. - TEKCT : 3JCKTPOHHBIH. -
ISBN 978-5-9967-0439-2. - imeeTcs meyaTHBIN aHAJIOT.

3. XKypHan  «DNEKTpPOTEXHHYECKHE CHUCTEeMBl W  KoMmImiekce». -  URL:
http://esik.magtu.ru/ru/ (mata obparenus: 15.05.2023). - Pesxum qocTyma: cBOOOIHBIIH.

4. KproukoB H.II., KopoTkue 3aMbIkaHus U BBIOOP 3JIEKTPOOOOPYIOBAHHS : yueOHOE
nocobue s By3oB / Kprouko W.II. - M. : Usmarenbckuit mom MOU, 2017. - ISBN
978-5-383-01191-1 - Texkcr : anexrponnslii / DBC "Koncynprant crynenta” : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011911.html (gara obpamenus: 15.05.2023). -
Pexxum noctyna : mo nmoamnucke.

5. [psxoB A.®D., MukpomnporeccopHas aBTOMaTHKa U peleiiHas  3amura
IIEKTPOIHEPTETUUCCKUX CUCTEM : yueb. mocooue [utst By3oB / [IpsikoB A.D. - M. : M3narensckuit
nom MOU, 2017. - ISBN 978-5-383-01161-4 - Texkct : snekrponHsbiil / DbC "KoHcynbTaHT
cryaenra" : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011614.html (mara
obpammenus: 15.05.2023). - PexxuM gocTyra : 1o MOAMHUCKE.

B) MeToan4yeckue yKazaHusi:

1. Tarmmu, H.T. MogenupoBanue MaKCUMaJIbHOM TOKOBOW 3aIlllUTHI JIMHUU
AJIEKTpONepeayl ¢ OTPaHUYEHHO-3aBHCUMOM BBIJEPKKOW BpeMEHM Ha J1abopaTopHOM
komiuiekce  «P3mA B cuctemax — 2JIeKTpOCHAOXKEHHMsI Ha  OCHOBE  BUPTYaJIbHBIX
CBOOOTHO-IIPOTPAMMUPYEMBIX KOHTPOJIEPOBY» | METOAMYECKHE YKa3aHHUsi K J1abopaTOpHOIi
pabote mo qucuuiuHe «PeneifHas 3amuTa 1 aBTOMaTH3aIHs SJIEKTPOIHEPTETUIECKUX CUCTEM)
i oOyyvaromuxcs HanpasieHus 13.03.02 «DnexTposHepreTuka U 3IEKTPOTEXHUKa», MPOodUib
«OnekrpocHabtkenue» / H.T. [Marmmn, E.A. TlanoBa. — Marautoropck: M3a-8o MarHutoropck.
roc. Tex. yH-ta uM. I".11. HocoBa, 2016. — 12 c. — TekcT : Hermocpe1CTBEHHbIH

2. Ilarmmu, H.T. HccnenoBanue ycTpoilCTB aBTOMAaTHKH B CHJIOBBIX AJIEKTPUUYECKHX
cersax Ha nabopaTopHOM KOMILJIEKCE «P3uA Ha OCHOBE BUPTYaJIbHBIX
CBOOOJTHO-TIPOTPAMMHUPYEMBIX KOHTPOJUIEPOB» © METOAMYECKHE YKa3aHHUA K IPOBEICHHIO
71a00paTOPHBIX pabOTHI MO AUCHUIUTUHE «YTIpaBlIeHHE, 3alliTa U aBTOMATH3AIMs MTUTAIONINX H
pacrpeneNuTeNbHBIX ceTei» i cTyAeHToB HampasieHus 13.04.02 DnextposHepreTvka H
SIIEKTPOTEXHUKA, Ipoduis DnekrpocHadkenune / H.T. [armmn, E.A. TTanoBa. —-MarauToropck:
N3n-Bo Marnuroropck. roc. Tex. yH-ta uM. [.MI. Hocoma, 2016. — 16 c. — Tekct
HEIOCPEICTBEHHBIMN.

3. Iarmmu, H.T. Ucnowitanus auddepenumansHoro pene toka tuma JI3T-11 Ha
naboparopHomM cteHae «Peneitnas 3ammra P3-CK» ¢ npuMeHeHneM nporpaMMHO-TEXHUYECKOTO
xomruiekca Delta Profi @ meron. ykaszaHus k 1a0OpaTOpHOMY MPAaKTUKyMy IO IMCIUILTHHE
«PeneifHass 3ammTa W aBTOMATH3AIUS AIIEKTPOIHEPTETHUECKUX CHCTEM» JUIS CTYIEHTOB BCEX
¢dopm oOyuenust HampasieHus 13.03.02 «DnekTposHepreTuka U 3JIEKTPOTEXHHUKa», MPOPHIb
«nexrpocHatkenue» / H.T. [Marmmn, E.A. TTlanoBa. — Marautoropck: M3a-80 MarHutoropck.
roc. TexH. yH-Ta uM. [.1. HocoBa, 2017.- 13 c¢. — TeKcT : HenocpeCTBEHHBIH.

4. ITatmmmn, H.T. MccnenoBanre MaKCUMaIbHON TOKOBOM 3aIIUTHI THHHHU


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

JJIEKTpoNepeaud ¢ MyCKOM IO HampshKeHHIo Ha jabopartopHoMm crenie «Penelinas 3ammuta
P3-CK» ¢ npuMeHeHneM nporpaMMHO-TeXHHYecKkoro kKomiuiekca Delta Profi : meron. ykazanus k
poBeJeHUI0 JabopatopHoil paboThl Mo aucuuiuinHe «PeneifHas 3ammra U aBTOMaTH3aLUs
AIIEKTPOIHEPTETUUECKUX CUCTEM» JJIsl CTYy/IEHTOB BceX (hopm oOyuenust Hanpasienus 13.03.02
«DJEKTPOIHEPrETUKA U DIICKTPOTEXHUKA», Tpodib «dnekrpocHadxenue»/ H.T. [1armun, E.A.
[TanoBa. — Maraurtoropck: M3a-Bo Marautoropck. roc. Texs. yu-ta um. .M. Hocosa, 2018. — 10
c.— TekcT : HemocpeCTBEHHBI.

5. Marmmn, H.T. UcnibiTanus peie conpoTUBIEHUS Ha 1abopaTopHoM cTeHe «Peneiinas
sammra P3-CK» ¢ mpuMeHeHHEM IIporpaMMHO-TEXHHYecKoro komiuiekca Del-ta Profi
Mertonudeckue yka3aHus K 1a00paTOpHOMY IPAaKTHKYMY IO AucUUIUIMHE «PeneiiHas 3amura u
aBTOMATHU3alMsl d3JCKTPOIHEPreTUUECKUX CHCTEM» [UIsl CTYyJEHTOB Bcex ¢GopM oOydeHus
HaIpaBJICHUS 13.03.02 «OIEeKTpO3HEPreTUKa u INEKTPOTEXHUKAY, npoQuIb
«OnexrpocHabxkenue» [ H.T. Ilatmun, E.A. [TanoBa. — Marauroropck: M3a-80 MarHuToropek.
roc. TexH. yH-Ta uM. [.11. HocoBa, 2017.- 12 c¢. — TeKcT : HemocpeCTBEHHBIH.

6. ITarmmn, H.T. MccnenoBanne TOKOBBIX 3alllUT B CHJIOBBIX AJIEKTPUYECKUX CETIX Ha
naboparopHoM KoMIiekce «P31A Ha OCHOBE BUPTYaJIbHBIX IPOTPaMMHUPYEMbIX KOHTPOJLIIEPOBY
METOJMYECKHE yKa3aHUs K MPOBEACHUIO JIA0OpATOPHBIX pabOT Mo AMCLUMILUIMHE «YTpaBICHHE,
3alllMTa ¥ aBTOMAaTH3alMsl MUTAIOIIUX U PACIPEAETUTENIbHBIX CeTei» Al MarucTpaHTOB IO
HaIlpaBJICHUIO 140400.68 DNeKTpo-3HEepreThKa u ANIEKTPOTEXHUKA, npoduib
OnexTpocHabxkeHne. — Marautoropck: M3n-Bo Marauroropck. roc. TexH. yH-ta um. [.H.
Hocoga, 2015. — 16 ¢. — TekcT : Hermocpe1CTBEHHBIN.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpamMmMHoe oGecrieueHue

Haumenoanue [10 Ne norosopa Cpox 1eicTBus IUIIEH3UN

Calculate Linux cB00OOIHO pacnipocTpansemoe [10 06eccpodHo

Desktop Xfce FIHO pactipoctp p

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpovHO

Professional

Linux Calculate  [cBoGomHO pacnpocTpansiemoe I10 0eccpovHO

Autodesk AutoCad

Electrical 2011 K-526-11 o1 22.11.2011 OeccpouHo

Master Suite

ACKOH Kowmmac

3D 516 -261-17 ot 16.03.2017 0eccpovYHO

FAR Manager cB00OOAHO pacrpocTpansemoe [10 OECCPOUHO
IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

HaszBanue kypca Cchlika
HannonanbsHas MH(pOPMallMOHHO-aHAJIUTUYECKAast URL:
cuctema — Pocculickuif MHAEKC HAyYHOTO ITUTHUPOBAHHUS )

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

(PUHII)

[MTouckoras cucrema Akanemus Google (Google Scholar) [URL: https://scholar.google.ru/



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

9 MartepuajibHO-TeXHHYECKOE o0ecTiedeHne TUCUMILTHHBI (MOIYJIs1)

MarepuaabHO-TEXHHUECKOE 00ecrieueHre JUCIUTUINHBI BKITIOUACT:

1. VYyeOuble ayauTOpUH IS TPOBEACHUS 3aHATUH JIGKIIMOHHOTO THMA -
MYJIbTUMENIHbBIE CPEACTBA XPAHECHUS, IEPEeIaun U IIPEICTaBICHUS UHPOPMAILIUH.

1. VYyeOHble ayauTOpUM IS TPOBEICHHUS MPAKTUYECKUX 3aHATUH, TIPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHON aTTeCTalluu - JI0CKa,
MYJIbTUMEAUNHBIA IIPOEKTOP, KPAH.

3. IlomemeHus ans caMOCTOSITENIBHOM paboOThl 0O0yYaromMXCs - MEpPCOHAIbHbBIE
komieioTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M C IOCTYNOM B 3JIEKTPOHHYIO
nH(}OPMaLMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA.

4. TlomemeHnue i XpaHEHUS U TPOPUIAKTHUECKOTO OOCIYKUBAaHUS Y4eOHOTO
000pyIOBaHUS - CTEIUIAXKHU, CEU(BI A1 XpaHSHUS y4eOHOTO 000pYT0BaHHMS.

5. YueOHble ay TuTOpHUH JUTSI IPOBEICHHS JTaA00PaTOPHBIX PadoT:

- maboparopus 3aekTpocHa0keHus (215) (;1aboparopHble YCTaHOBKH, H3MEPHUTEIBHBIE
nprOOpPHI AJIsl BRIOJHEHHUS Ja00paTOPHBIX pabOT: yCTaHOBKA JUIsSl POBEPKU PEICUHBIX 3AIIUT
V5052, ycranoBka sl mpoBepkd penerHblx 3amutr DYS5001, ycraHoBka s IPOBEPKHU
pEINCHHBIX 3auT Y paH-2)

- MexdakynpTeTcKast 1abopaTopusi MOAEIMPOBAHUSA CUCTEM IIEKTPO-cHaOKeHus (217)
(mafonatonanin koummimexe «Penetimag rammura u artomaturka r (DY mmg MonemunorRanug



MPUJIOKEHHUE 1
(oGs3aTenpHOE)

Y4eOHO-MeTOIHYECKOE 0DecTiedeHHe CAMOCTOSATeIbHOI padoThI CTY/IEHTOB

AyIuTOpHAas cCaMOCTOSTENIbHAS paboTa CTYJCHTOB Ha JICKIIMOHHBIX, JIJAOOPATOPHBIX U
IPAaKTUYECKUX 3aHATUAX BKJIIOYAET B ceOs:

1) BbINOIHEHNME KYPCOBOI'O IPOEKTA;

2) HalmKMCaHWE KOHTPOJIBHBIX PabOT.

BueaynuTtopHas camocTosiTenbHas paboTa CTYJCHTOB BKJIIOUYAET B ceOsi:

1) utenue u npopaboTKa JEKIIMOHHOI'O MaTepHuaja U PeKOMEHIOBAHHOM JIMTEpaTyphl;

2) caMOCTOSITEIbHOE BBIIIOJTHEHUE OTJICIBHBIX Pa3/IeiOB KypCOBOTO ITPOEKTA;

3) NOArOTOBKY K YCTHBIM OIPOCaM, ay IMTOPHBIM KOHTPOJIbHBIM paboTam, 3aluTam
71a00paTOPHBIX PabOT, 3aIUTE KYypPCOBOT'O MPOEKTA U K 3K3aMEHY.

Bonpoce! 1151 3amUTHI JIa00OPATOPHBIX padoT:

1. Kak obGecnieunBaercsi ceneKTuBHOCTE MT3?

2. Yrto Takoe ko3¢p¢uinueHT cxembl? Kak OH yuuThIBaeTcs Ipu BbIOOpE TOKa
cpabatbiBanus MT3?

3. Kaxkas cxema MT3 npumeHsieTcst B CeTU C U30JUPOBaHHOM HelTpanbio? [Touemy?

4. Ilouemy nByx¢a3zHas nByxpeneiHas cxema MT3 He ucnonb3yercss B CETU C
[IyX03a3€MJICHHOW HEUTpaibto?

5. Kak ouenuBaercs uyBcTBUTEIBHOCTE MT3?

6. B kakux ciydasx peKOMEHIYeTCs HCIOJb30BaHME TOKOBOM OTCEUKM Ul 3alUThI
JIDIT?

7. Kak onpenensiercs 30Ha AeUCTBUS TOKOBON OTCEUKU?

8. Kak BeiOupaeTcst Tok cpabaThIBaHUSI TOKOBOM OTCEYKH HA JIMHUH C JIBYXCTOPOHHUM
MUTaHUEM?

9. Kak ompenensiercst TOK cpadaThIBaHUS TOKOBOW OTCEUKH?

10. Kaxk omnpenensercst TOK cpabaTbIBaHUsl TOKOBOW OTCEUKH C BBIJIEPKKONW BpeMeHU?

11. Tlpunumn neWCcTBHUS HECEIIEKTUBHON CUTHAIM3AIIMU O 3aMBIKAHUSX HA 3€MITIO?

12. ®unbTp TOKOB HyJIEBOH MOCIEI0BATEILHOCTH: CXeMa, PUHIIMI JeHCTBUs, 00JacTh
pUMEHEHUs?

13. TpancdopmaTop TOKa HyJIEBOW MOCIEIOBATEIBHOCTH: MPUHLUI ACUCTBUS, 00JacTh
pUMEHEHUs?

14. KakuM 00pa3oM MOKHO M3MEPUTh HANpsDKEHUE HYJIEBOW IMOCIEN0BATENbHOCTH Ha
pacrpeeuTeTbHOM yCTpoiicTBe?

15. TloyemMy B ceTH C M3OJMPOBAHHOM HEWTpPajbIO 3alllMTa OT 3aMBIKAHUI Ha 3eMITO
BBITOJIHSETCS C ICHCTBHEM Ha CUTHAJ, a HE Ha OTKJIIOYeHHEe?

16. Kakue noBpexaeHuss 1 HEHOPMaJIbHbIE PEXKUMbI pabOThl XapaKTEPHBI JJIs CHIIOBBIX
TpaHcGopmMaTopoB?

17. Ot kakux MoBpeXAeHUH 3amuiaeT 1uddepeHuaibHas 3aiumTa Tpaicgopmaropa?

18. 3 kakuX COCTaBIIIOIIMX CKIIAJBIBACTCS TOK HeOayiaHca B auddepeHnaIbHOR
3alUTe CUIIOBOTO TpaHcopmaropa?

19. HazoBure criocoObl CHUKEHUS TOKa Hebananca?

20. Kak Binuser ucnonb3oBanue pene ¢ bBHT nHa ompenenenue Toka cpaOaTbIBaHUS
nuddepeHIraTbHON 3aIUTH CHIIOBOTO TpaHcdopmaTopa?

21. Ha3znauenue AIIB.

22. Knaccugukarus AIIB.

23. Ilosicaute paboTy cxembl IMyCKOBBIX opranoB ABP.

24. Kak obOecrnieunBaeTcst pe3epBUPOBAHKE B DHEProcCHCTEME?

25. B cersx xakoro kiacca HanpspkeHus ucnonbzyercs OAIIB? [Touemy?



3agaHus K KypCcOBOMY MPOEKTY:

Bomnpocsl, noaiexainiye paccMOTPEHHUIO B KypPCOBOM MTPOEKTE!

1. BroiOpaTh 00BbeM peneiiHoil 3alUThl U aBTOMATUKH B COOTBETCTBUH C TPEOOBAHUSIMU
Iyo.

2. Paccuurath Toku K3 Ha BceX nmpucoeMHEHUSX.

3. Paccumrath  yCcTaBKM  3amUT  CWJIOBOrO  TpaHcdopmaropa  Ha  0Oase
AIEKTPOMEXAHUYECKUX pElie.

4. PaccuutaTh  yCTaBKM  3allUT  CEKIMOHHOTO  BBIKJIIOYATeNss  Ha  0Oase
AIEKTPOMEXAHUYECKUX pElie.

5. Paccumtarh yCcTaBKM  3allUT MPUCOCAUHEHHWS IO  3aJaHUI0 Ha  0Oase
MUKPOIIPOIIECCOPHOTO peJie.

6. Paccumrarp ycraBku asromatuku (APHT, AIIB, ABP, AYP, ycrpoiicTBo
aBTOMaTu4eckoro BkimodeHus KVY).

['padrueckast yacTh MPOEKTA: HAYEPTUTH CXEMBI PEICHHOM 3aLIUTHI I KaXI0TO
MPUCOEAUHEHUS.

HcxonHble faHHBIC (BapHaHT 1)

Upysn = 35 kB
Upynu = 6 kB
Cxema PY BH - 3H
PY BH
4z Xemax = 2,02 Om
AT 42 Xemin = 2,53 Om
7 ST.HOM =16 MBA

77
SHarp = 11,2 MBA

I Pﬂarp,max = 8,96 MBT
é i%ﬂ Yz Prarp.min = 6,5 MBT
QHarp.max =6,72 Msap
QHarp.min = 4,88 MBap
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Jwmnaa KJI — 250 m



Hcxonupie naHHbIC (BapHaHT 2)
Upy.sn = 110 kB
Upy.nn = 10 xB

o 41 Cxema PY BH - 3H

bz Xemax = 5,29 OMm

TAT 742 Xemin = 6,62 Om

72 Staom = 6,3 MBA
Swarp = 4,41 MBA

e ' Prarp.max = 2,87 MBT
]—Vz PHaI‘p.min = 0,8 MBT
e Quarp.max =3,35 MBap
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Harp.min — 0,94 Masa
T 1c T T T 2 Qutarp.min p
i i l Yucno orxomamux KJI — 10
@I : N Ij ¢ Brixmouarens Ha PY BH — BOb
7 Brixmrouarens Ha PY HH —
" e BBY-COII[-3
TANT TANZ TaNz MornocTs asuraresns — 400

kBT

HpI/I 3alIuTe KYPCOBOI0 MPOCKTA CTYJCHTY HGO6XO,I[I/IMO IOSACHUTD IMOPAOOK pacycCTa
YCTAaBOK U IMPUHIUII JCHUCTBHS 3aIIUT MPHUCOCAUHCHH, 3aJAaHHOTO IMPCIIOAaBaTCICM.

KonTpoJbHbIe padoTsi:

Bonpocwl k konmponvhou pabome Nel

1. Kakue BHABI KOPOTKMX 3aMbIKaHHN XapakTepHbl MJIi CeTe ¢ 3a3eMIIEHHOM
HenTpanbio? JlaliTe uX XapaKTEPUCTHKY.

2. Kakne BHIBI KOPOTKMX 3aMBIKAaHMH XapaKTEPHBI ISl CeTel C HM30JUPOBAHHOM
HenTpanbio? JlaliTe uX XapaKTEPUCTHKY.

3. Uro Takoe HEHOpPMaJbHBIE PEKUMBI PabOTHI 3neKkTpoobopynoBanus’? Kakune
HEHOPMAaJIbHbBIE PEKUMBI MOTYT BO3HHMKATh B 3JIEKTPOYCTAHOBKAX ?

4. Kaxk TpaHchopMHUPYIOTCS TOKHM 3a TpaHCPOPMATOP CO CXEMOW COECTUHEHHS] 0OMOTOK
Y/A-11 npu aByx(ha3HOM KOPOTKOM 3aMbIKAHUH?

5. Kak tpanchopMupyroTcs TOKH 3a TpaHc(HOpMaTop CO CXEMOM COeAMHEHHUS 0OMOTOK
Y/A-11 npu oHO(A3HOM KOPOTKOM 3aMBbIKaHHHU?

6. Kakue TpebGoBaHMs MPEIBIBISIOTCS K peneitHo 3ammuTe? J{aiiTe nX XapakTepuCTUKY.

7. Kak ocymecTBisieTcs mpoBepka TpaHC(hOPMATOpPOB TOKa i LENeil peseiHoi
3aIIMATHI IO BTOPUYHOW Harpyske?

8. Kakue cxeMbl BKIIOUEHHS U3MEPUTEIBHBIX TPaHC(HOPMATOPOB TOKA UCIIOIB3YIOTCS B
peneiinoil 3amute? Kakoil koadduuueHT cxembl OHU UMeIOT? YeMy paBHBI TOKU B pelie Mpu
pa3IMYHBIX BUJAX KOPOTKHUX 3aMbIKaHU1?

9. Oxapaktepu3yiiTe CXeMbl BKIIOYCHHS  HW3MEPUTENBHBIX  TpaHCPOPMATOPOB
HaANPSDKEHUs, UCTIOIb3yEMbIE B PEICIHON 3aluTe.

Bonpocul k koumponavrotl pabome Ne2

1. TlpuHImI IeHCTBUS ¥ BEKTOpPHAS JUAarpaMMa pelie HarpaBJIeHUs MOITHOCTH.

2. HampaBneHHas MakCcUMallbHasi TOKOBas 3allIUTa: IPUHIIUI ACHCTBUS, TOCTOMHCTBA U
HEIOCTaTKH.



3. IlpomompHass muddepeHnnanbHas 3alUTa JAHWNA: TMPUHIOWAN JEWCTBHS, TOK
HebanaHca, CXeMbl, JOCTOMHCTBA U HEIOCTATKH.

4. Tlonepeunas nuddepeHanbHas 3auTa JHHUN: TPUHIINI AeHCTBUS, TOCTOMHCTBA U
HEJ0CTaTKH.

5. Perne conpoTuBneHus: NPUHLUI AEUCTBUSA, XaPAKTEPUCTUKH.

6. JlucrtaHuMOHHAs 3alIUTa JUHUHA DSJIEKTpONepeNaun: NPUHLIUI JeHCTBUS, CXeMa,
o0ecrnieueHre CeJIeKTUBHOCTH.

7. HampasnenHas 3amuta ¢ BU-0n0kupoBKo#: npuHLUI AelcTBU, cxeMa BU-kanaua.

8. Juddepennmansro-daznas 3ammra JIDII: npuHmmMn nercTBus.

Bonpocwl k koumponvrot pabome Ne3

1. Kakue moBpexIeHus: XapaKTEePHBI ISl CHIIOBBIX TpaHCHOpMATOpOB?

2. CocraBnstomue Toka HebamaHca auddepeHInaabHO  3alllUThl  CHJIOBOTO
Tparcdopmaropa.

3. Cxewmsbl muddepeHIuaabHOM 3Tl CUIIOBOTO TpaHc(opmaTopa.

4. TazoBas 3amUTa CWUJIOBOTO TpaHcopmaropa: Ha3HAUCHUE, NPUHIMI JICHCTBHUS
ra3oBOro pee.

5. HuddepennmansHas 3anmra CUIOBOTo Tpanchopmaropa ¢ pene A3T-11.

6. Kakue  moBpexIeHHUS ¥  HCHOPMAIbHBIC  PEKUMBI  XapaKTEePHBI IS
AJIEKTPOJIBUTATEECH ?

7. Kakue BHIBI 3aIUT UCHOJB3YHOTCS Ha JBUTATENAX MOIIHOCTHIO 1O 5 MBT oT
MeX Ty ha3HBIX KOPOTKHUX 3aMBIKAHUH, UX CXEMBI U IPUHIIAIT JCHCTBHSI.

8. Kakwue BHIBI 3aIIUT UCHOJB3YOTCS HA JIBUTATENSIX MOIIHOCTBIO cBhbie 5 MBT ot
MeX Ty ha3HBIX KOPOTKHUX 3aMBIKAHUH, UX CXEMBI U TIPUHIIAIT JCHCTBHSL.

9. KakoBbl NpUYHMHBI TIEPErpy3KH AJICKTpOABHraTencii? B kakoMm ciyyae 3ammra OT
Meperpy3Ku JIOJDKHA ICHCTBOBATH HA CUTHAI, @ B KAKOM Ha OTKJIFOYCHHE JBUTATENS OT CETH?

10. IMpuHMI ASWCTBUS 3aIIUTHI IBUTATENSI OT IEPErpy3KH C UCTIOIB30BAHUEM TETIOBBIX
perne, 001acTh MPUMEHEHHSI TAKOHW 3alUTHI, €€ JOCTOMHCTBA U HEJOCTATKH.

11. llpuHiMn [AeWCTBUS TOKOBOM 3alllMTHl JABUTaTeNss OT Meperpy3kd, o0acThb
MIPUMCHEHHUS TaKOH 3aIHTHI, €€ JOCTOMHCTBA U HEIOCTATKH, CXEMBI.

12. Cxema v npuHIUN ASHCTBUS 3aIIUTHI SJEKTPOABUTATENS OT MOHUKESHUSI HAPSHKEHUS.

13. lpuHIMI JEWCTBUS 3aIIUTHI JJCKTPOJABUTATEIS OT OAHO(MDA3HBIX 3aMBIKAHUI
0OMOTKH CTaToOpa Ha 3eMIIIO.

Bonpocwi k konmponvhou pabome Ned

1. Kakue mOBpeXIeHUS W HEHOPMAJBHBIE PEXKHUMBI XapaKTePHBbI [JII CHHXPOHHBIX
TeHEpaTOpOB?

2. Kakue TpeOoBaHUS IPEIBSIBISIFOTCS K 3alIUTE CHHXPOHHBIX T€HEPATOPOB?

3. Kak Bnuser npumenenue pene ¢ BHT nHa Tok Hebamanca B auddepeHnanbHOR
3ammre? [louemy?

4. 3amuTa CHHXPOHHOTO TeHepaTopa OT MEeKAY(ha3HBIX KOPOTKUX 3aMBIKaHUN B 0OMOTKE
cTaTopa: MPUHIIUI JEHCTBUS, CITIOCOOBI CHUKEHUS TOKa HebalaHca.

5. Cxembl auddepeHnnarbHOl 3allUThl CHHXPOHHOTO TeHEepaTropa, WX MPUHIUI
JIEHCTBHSI, TOCTOMHCTBA M HEJTOCTATKH.

6. 3amuTa CHHXPOHHOTO TeHEpaTopa OT 3aMBIKAHMM MEXIy BHUTKAMH OJHOW (hasbl:
MIPUHITUTT ACHCTBUSA, CXeMa, OTIPECIICHHE TOKa CpadaThIBaHUS.

7. 3anmTa CHHXPOHHBIX T€HEPaTOPOB OT 3aMbIKAaHUN B OOMOTKHM CTaTOpa Ha KOPITYC C
ucnonp3oBanrem THII: cxema, mpuHUIMN 1€MCTBUSI, TOCTOMHCTBA U HEIOCTATKHU.

8. 3amuTa CHHXPOHHBIX T€HEPATOPOB OT 3aMbIKAaHUN B OOMOTKHM CTaTOpa Ha KOPITYC C
ucnonp3oBanneM THII ¢ nmoamarHmymBaHweM: cXxema, MPUHIUIT JEWCTBUSA, JOCTOMHCTBA W
HEJIOCTATKHU.

9. 3amuTa CHHXPOHHBIX TCHEPATOPOB OT 3aMBIKAaHUH B OOMOTKH CTaTOpa Ha KOPITYC C
UCIIONIb30BaHUEM TpexTpaHncopmaTopHoro ¢unbTpa u THIL: cxema, mpuHIUD IeHCTBUS,



JIOCTOMHCTBA U HEIOCTATKU, MEPTBas 30Ha.
10.  3ammra CHHXPOHHBIX T'€HEpaTOPOB OT MEPErpy3KH C IMYCKOM IO HANPSIKECHHUIO:
CXEMBI, IPUHIIMII ACHCTBUS, JOCTOUHCTBA U HEJIOCTATKH.

11. @ubTpOBas 3alUTa CAHXPOHHBIX TEHEPATOPOB OT MEPErPy3KHU: CXEMBI, IPUHIUIT
JefcTBUS, TOCTOMHCTBA U HEIOCTATKH.
12. 3ammra poTopa CHHXpPOHHOTO reHepaTopa OT 3aMBIKaHUS Ha 3eMJIIO.

13. Hasnauenwme yctporictB AUP u HAIIB, ouepeHOCTh OTKIIOUCHHUS.

14.  Tlpunnun neiictBus audQepeHnraIbHON 3amuThl mHH, ee padota npu K3 Ha
IIMHAX U 1py BHemHuX K3.

15.  Kaxkue BHJBI CX€M UCHOIB3YIOTCS ISl 3aIIUTHI COOPHBIX IIMH U KaKHe TPeOOBaHHS
K HAM IPEIbSABISIOTCS?

16. Cxema mnosHON auddepeHInanbHOW 3allUThl [IWH MOJCTAHIUH C ABYMS
CUCTeMaMU COOPHBIX IIKH ¢ (UKCUPOBAHHBIM pacHpe/leICHUEeM TPUCOSAMHEHUN.

17. Hemnonnass muddepennmanbaas 3ammTra COOPHBIX IIUH: NPUHIUI JCHCTBUS,
cxema.

18.  3ammra cereil MIaBKUMH MPEIOXPAHUTENSIMH, BEIOOpP TOKA CpabaThIBAHUS.

19.  3amwura cereii BO3IyIIHBIMH aBTOMAaTaMH, BEIOODP MapaMeTpOB cpadaThIBaHUA.

Bonpocs! 1J1s1 IpoBeieHUs IK3aMeHAa

1.  Posub u HazHaueHue ycTpoiicTB P3UA B cucTeMax 3J1€KTpOCHA0KEHUS.

2.  TpeGoaHus, npeabsABIseMble K peseiiHOM 3a1uuTe.

3. PesepBupoBanue 3amuT. biamkHee u ganpHee pe3epBUPOBAHHE.

4.  Buzapl NOBpEXAEHUH B CETIX C 3a3eMJICHHOM HEeWTpasibio. BekTopHble AuarpamMmbl
TOKOB U HaIIPSKEHU.

5. Buapl mNoBpexAeHHH B CeTAX C H30JIMPOBAHHOW HeWTpanbplo. BekTopHble
JarpaMMbl TOKOB M HallpsDKEHUH.

6. MakcumasibHas TOKOBas 3alllUTa, BEIOOP MapaMeTpoB cpabaThIBaHUS.

7. YCTpoHCTBO M NIPUHLHUII AEUCTBUS FIEKTPOMArHUTHBIX peJie.

8.  YcrpoiicTBO M MpUHIUN JEHCTBUS MHIYKIIMOHHBIX peIIe.

9. Pene HampaBieHHS MOLTHOCTH: MPHUHITUN JEHCTBUS, BEKTOPHAs IMarpamMma, cxema
BKJTIOYEHUS.

10. Hasnauenume TpaHChOpPMATOPOB TOKa, peXHUMBI  paboTel.  [lorpemrHoCTh
TpaHc(hOpMaTOpOB TOKA.

11. Beibop TpancopmartopoB Toka ansi ycrpoiictB P3uA. Kpussle mnpenenbHoit
KPaTHOCTH.

12. TunoBble cXeMbI COETUHEHUS TPAHCPOPMATOPOB TOKA.

13. HasnaueHnue TpaHc(hOpMATOpPOB HANpsKEHHUS. Pexumbl paboThl, MOrPEHIHOCTH
TpaHCGOPMATOPOB HAIPSIKEHHUS.

14. TwunoBble cCXeMbl COETUHEHUS TPAHCPOPMATOPOB HAIPSIKEHMUS.

15. MT3: naznauenue, BbIOOp MapaMeTpoB cpabaThIBaHUS, UyBCTBUTEIBHOCTD.

16. MT3 c G10KHPOBKOI1 110 HANIPSKEHUIO.

17. Obecneuenue cenexktuBHocTH MT3.

18. Cxembl MT3 Ha OCTOSSHHOM OTIEPATHBHOM TOKE.

19. ToxoBas oTcedka, BEIOOp TTapaMeTpOB CpadaThIBAHHUS.

20. TpexcryneHuaTas TOKOBas 3aIllUTa, BEIOOp mapamMeTpoB e€ cpabaThIBaHUS.

21. Hanpasnennas MT3: HazHadYeHHE, BEIOOD MapaMeTPOB cpabaThIBaHUS.

22. 3amuTa OT 3aMbIKaHHH Ha 3€MJIIO B CETAX C M30JUPOBAHHON HEUTPANIbIO.

23. Bumpl TOBpeXACHWH W HEHOPMAaJIbHBIX  PEXKHMOB  pabOTBl  CHIIOBBIX
TpaHc(hOopMaToOpoOB.

24. ToxoBBIE 3aIUTH CHIIOBBIX TPAaHC(POPMATOPOB.

25. Ta3oBag 3amura TpaHC(POPMATOPOB.

26. TlpwHIMIT IEHCTBHUS Ta30BOTO pelie.

27. 3amuTa LEeXOBbIX TpaHC(HOPMATOPOB.



28.

BripaBHUBaHME TOKOB 1O BenuunHe W 1O ¢aze B auddepeHInaIbHoi 3anuTe

TpaHc(hopMaTopoB.

29. Cocrapstonye Toka Hebatanca B i epeHInanbHOMN 3alImTe.

30. TIpomonbHas auddepeHnrnatpHas 3aluTa JUHAN.

31. TokoBas nonepeunas quddepeHnraibHas 3anuTa JHHAN.

32. HamnpasnenHas nonepeunas nuddepeHanpHas 3ammTa JMHAHN.

33. JlucTaHUIMOHHAs 3aIIXTA: IPUHIIUI JICHCTBHS, OCHOBHBIC OPTaHBbI.

34. XapakTepuCTHKH pelie CONPOTUBIICHUS B AUCTAHIIMOHHOM 3aIuTe.

35. OoOecnieueHHe CENEKTUBHOCTHU IMCTAHIIMOHHBIX 3aIUT.

36. uddepenuunansHo-hazHas BBICOKOYACTOTHAS 3aIIUTA JIUHUHA SJIEKTPONepeIadH.

37. HampasiieHHasi BRICOKOYACTOTHAS 3aIlUTa JTHHUAN 3JICKTPOTICPEIauH.

38. ®unbrpoBas HanpasieHHas 3amuta JIDIT ¢ BU-010kupoBKOii.

39. TloBpexaeHUs U HEHOPMAIIbHBIC PEXKUMBI pabOTHI TeHEPATOPOB.

40. 3ammra reHepaTopa OT KOPOTKHX 3aMBbIKAHUH B OOMOTKE CTaTOPA.

41. 3amuTa reHepaTopoB OT 0JHO(A3HBIX 3aMbIKaHUN B 0OMOTKE cTaTopa.

42. 3ammra reHepaTopa OT BUTKOBBIX 3aMBIKaHHI B 0OMOTKE CTaTopa.

43. 3ammra reHepaTopoB OT IEePErpy3KH TOKaMH 0OPAaTHOM MOCIIEI0BATEIBHOCTH.

44. 3amuTa reHepaTopoB OT 3aMbIKAHUN Ha 3eMJII0 B 0OMOTKax poTopa.

45, 3ammra reHepaTopoOB OT BHEIITHUX KOPOTKHUX 3aMbIKaHUH.

46. 3amura 3JIEKTPOJIBUTATEINICH OT KOPOTKUX 3aMBIKAaHHUH U MEPETPY3KH.

47. 3amurta CHHXPOHHBIX 3JIEKTPOIBUTATENCH.

48. HenonHas quddepeHnranpHas 3auTa MIHH.

49. JluddepennuanpHas  3amMTa  IMH ~ NOACTAaHIOMH ¢ (PUKCHpPOBaAaHHBIM
pacnpenesieHueM MPUCOETNHEHU .

50. JIuddepenuanbHas 3amuyTa IIiH.

51. ABTomaTtH4ecKoe MOBTOPHOE BKJIIOUEHUE, HA3HAUCHUE, TPEOOBAHMS.

52. ABTOMaTHueCcKOE BKJIFOUYEHHUE pe3epBa, TPEOOBAHMSI K ITyCKOBBIM OpraHaM.

53. AUYP: HazHauenue, TpeOoBaHus, npeabsBisieMbie K AYP.

54. Ha nuHMM ¢ JIBYXCTOPOHHUM THTAHHEM YCTaHOBJIEHBI TOKOBBIE OTCEUYKH 0Oe3

BBIIEP)KKH BpeMeHHU Ha oboux koHuax JISII. Onpenenuts TOk cpabaThIBaHMS 3aILIUT.

55.

56.

C; 110xB C,
21 km 2

X0=0,41 OM/xkm
Xc2.max=11,0 Om

Xcz_min=13,4 OM

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

Onpenenuts Tok cpabaTbiBanust MT3.

6 kB
@_|—|1:} 1,5 kM 2 3 0,7 xm 4
%=0,3 Om/km | X=0,28 Om/km | Surp=5+j1,3 MBA
Xema=6 O
Xemin=7,3 OM

3amaua
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Uemy OymyT paBHBI TOKHM B pelie TP ABYyX(pa3zHOM
KOpoTkoM 3amblkanuu ¢az AC 3a TpaHnchopmaTtopom co
cxemoir Y/A-11 co cTropoHbl OOMOTKH, COCIWHEHHOW B
cxemy Y?

[TepBuYHBII TOK KOPOTKOI'O 3aMbIKaHUS paBeH 12
KA. [Torepsimu B CUII0BOM TpaHChopMaTOpe MpeHedpedb, a
ero ko duimeHT TpanchopMaIli CUUTATh PABHBIM 1.

Kosddunment Ttpanchopmanuu H3MEPUTETHHBIX
tpanchopmaropos Toka kra=600/5.



NMPUJIOKEHHUE 2
(o0s3aTeNbHOR)

a) OIIeHO‘lHLIe cpeacrea AJsl IPOBECACHUA l'[pOMC)KyTO‘lHOﬁ aTTeCTallumn

Kon WHauKaTop AOCTUKEHUS

OneHouHble CpeacTBa
MHIIKATOpa KOMITCTCHIIHH

IIK-3: Cnoco0eH NPpUHUMATH Y4YacTHe B NMPOEKTHPOBAHUU 00bEKTOB NMPOGecCHOHAIBHON JAeATeJbHOCTH B COOTBETCTBHU € TEXHUYECKHM
3aJJaHHEM M HOPMATHBHO-TEXHHYECKOW JOKYMeHTaluel, co0/1101asi pa3jiudHble TeXHUYeCKHe, IHeprodp(pekTHUBHbIE M IKOJOTHYECKUE

TPeOOBaHNSI U MPOBOIAUTH 000CHOBAHNME MPOEKTHBIX PellleHuil, a Tak:Ke 0QPOPMIATh TEXHUYECKYI0 IOKYMEHTAUMI0 HA Pa3JMYHBbIX CTaTUAX
pa3padoTKH NPOEKTA

TIK-3.1 Paszpabamvieaem u 3ajaHus K KypcOBOMY MPOEKTY:

ohopmisiem KoMmnieKmol I'paduueckas 4acTh MPOEKTA: HAYEPTUTH CXEMBI PEICHHON 3alUThI ISl KQK0T0 MPHCOCTUHECHUSI.
npoexmuoti u  paboueil Ucxonnpie nanusie (BapuanT 1)

OOKYMeHmayuu npocmuix
V37108 cucmembvl
9eKMPOCHADIHCEHUS
00beKmMo8 KanumaibHO20
cmpoumenbcmea




Upyen = 35 kB
Upynu = 6 kB
Cxema PY BH - 3H

Ae
PY BH

ar

@ Xemax = 2,02 OM

)(c.min = 2,53 OM

TAT TAZ2

ST.HOM = 16 MBA
% Swarp= 11,2 MBA

PHarp.max = 8,96 MBT
TA4 I
M

Pﬂarpmin = 6,5 MBrT
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TA7
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2¢ Ywucno orxomamux KJI -8
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PY HH
Breixmtouarens va PY BH - BI'T
a5 a5 Beikmouarens va PY HH — BB/TEL
Huna KJI - 250 m
TAS TA6
TANT TANZ TAN3
IIK-3.3 Buibupaem Bonpocwi k konmponvnot pabome Nel
o6opyoosanue ons 1. Kaxk ocyiecTBisieTcsi mpoBepka TpancopMaTopoB TOKa IS ETed peleiiHOM 3aluThl 110 BTOPHYHOM
OmMOeNbHbIX paszdenos | HATpy3Ke? oL
2. Kakue cxembl BKIIOYEHHS H3MEPHUTEIBHBIX TPAHC(HOPMATOPOB TOKA HCIIOJIB3YIOTCS B PEICHHOM

NPOeKma Ha Pa3IuyHbIX
cmaousix
NPOeKmMupo8aHus
cucmembi
91eKMPOCHADIICEHUS
00bEKMO8 KanumaibHo20
cmpoumenbcmea

3amure? Kakoit kodd¢uimeHT cxeMbl oHH HMEIOT? UeMy paBHBI TOKH B pelie MPH Pa3iIMYHBIX BHJIAX KOPOTKUX
3aMbIKaHUU?

3. OxapakTepusyiiTe CXeMbl BKIFOUSHHS U3MEPUTENBHBIX TPAaHC(HOPMATOPOB HATIPSHKEHUSI, HCITONb3yeMbIe
B peleiiHON 3aluTe.

3agaHusi K KypcoBOMY IPOEKTY:

Bonpocsl, nojuiexaniue pacCMOTPEHHIO B KYpCOBOM IIPOEKTE:!

1. Beibpate 00beM pesIeifHOM 3alTuThl 1 aBTOMAaTHKU B COOTBETCTBHHM ¢ TpeboBanusamu [1Y D,




WcxonHble naHHBIC (BapHaHT 1)

Upygen = 35 kB
Upyuu = 6 kB
PY BH Cxema PY BH - 3H
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Xemax = 2,02 OM
1z Xemin = 2,53 OM
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T I Swarp = 11,2 MBA
I@—;‘/Z Pﬂarpmax = 8,96 MBT
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2L QHarp.min = 4,88 MBap
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Brixmrouarens Ha PY BH — BI'T
Briximrouarens Ha PY HH — BB/TEL

TAS TA6

TANT TAN? TAN3
Juaa KJI - 250 M

IlepedyeHb BONPOCOB I MPOMEKYTOYHOM aTTeCTALMU

VY CTpoiCTBO M IPUHIMI JEUCTBHUS JIEKTPOMAarHUTHBIX pelie.

Y CTpoiCTBO M IPUHIMII AEUCTBUS MHAYKIIMOHHBIX PEIe.

Pene narpaBiieHust MOITHOCTH: IPUHIIMII ASMCTBUS, BEKTOPHAs IMarpaMma, CXeMa BKITIOUSHMS.
Haznauenue TpancdopmaTopoB Toka, pexumMsl padoTsl. [lorpenHocts TpaHcopmMaTopoB TOKa.

Bri6op Tpanchopmaropos Toka aiist ycrpoiictB P3uA. KpuBbie npeaenbHOM KpaTHOCTH.

Turnosble cXeMbl COSAMHEHHS TPAHCPOPMATOPOB TOKA.

Haznauenne tpaHchOpMaTOpoB HampspDKEHUS. PeXuUMbI  pabOTHl, MOTPEIIHOCTh TpaHchopMaTopoB
HaTpSOKEHUSL.

8. TurnoBble cXeMbl COSMHEHHS TPAHCPOPMATOPOB HANIPSIKEHHSI.

NookownE

IIK-5: Cnoco0eH ouneHUBATH HOPMAJIbHbIC, YTSKEJICHHbIC U MOC/IeaBaApHHbIC PEKUMbI U JMKBUAUPOBATH aBApHUiiHbIE PeKUMbI PadoThI
00beKTOB NPO(decCHOHAIBLHOM AeATeIbHOCTH

I1K-5.3

Cocmasnsem
3ameueHus

cxemol
HA

Bonpocsl 1J151 321U THI J1a00PaTOPHBIX PadoT:
1. Kak o0ecneunBaercs ceaektuBHoCcTs MT3?




00CIYIHCUBACMOM
0bopyoosanuu,
paccuumuléaem
napamempvl  pexcumd
KOpPOMKO20 — 3aMbIKAHUSL
Ha obopyodosanuu PY u
JIDII, paccuumwvieaem u
gvlOupaem ycmasku U
Xapaxkmepucmuxu
ycmpoucme P34

Urto takoe koapdurment cxempl? Kak oH yunThIBaeTCs Ipu BIOOpE TOKa cpabdaTeiBanus MT3?
Kaxkas cxema MT3 npuMeHsieTcst B CETH ¢ M30JIMPOBaHHOM HelTpanbio? [louemy?

[Touemy nByxdasnas nByxpeneiiHas cxema MT3 He HCHONB3yeTcsl B CETH C IITyX03a3eMJICHHOM
Tpaybio?

Kak ouenuBaercs vyBcTBUTEIBHOCTE MT3?

B kakux ciyyasix peKOMEH1yeTCsl UCII0JIb30BAHUE TOKOBOM OTCEUKHU AJis 3auThl JIDIT?

Kak onpenensercs 30Ha 1elCTBUS TOKOBOM OTCEUKU?

Kaxk Bb1OMpaercst Tok cpabaThiBaHUSI TOKOBOM OTCEYKU HA TUHUU C ABYXCTOPOHHUM IMUTAHUEM?
Kak omnpenensiercst Tok cpabaThiBaHHsI TOKOBOM OTCEUKH?

HE

©CONO O s AW

10. Kak ompenensiercsi TOK cpabaThIBaHUsI TOKOBOM OTCEUKH C BBIICPKKOW BpeMEHU?

11. Ilpunuun aeicTBus HECENEKTUBHOM CUTHAIM3AlMU O 3aMBbIKaHUAX Ha 3eMIII0?

12. ®unbTp TOKOB HYJIEBO MMOCIEIOBATEILHOCTH: CXeMa, IPUHIIMIT ACHCTBHS, 001aCTh MPUMEHEHUS ?
13. Tpancdopmarop ToKa HyJI€BOH MOCIEA0BATEILHOCTH: IPUHLIUI 1EHCTBUSL, 00JIACTh IPUMEHEHUS?
14. Kakum o00pa3oM MOXHO HU3MEpPUTh HANpPsDKEHWE HYJIEBOM  IOCIENO0BAaTENIbHOCTH  HA

pacnpenenuTeabHOM yCTpoiicTBe?

15. Tlouemy B ceTu ¢ M30JIMPOBAHHOW HEHUTPAJIBIO 3alllMTa OT 3aMbIKAHUI Ha 3€MJIIO BBINOIHSIETCS C
JEMCTBUEM Ha CUTHAJ, a HE HAa OTKJIIOYCHHE?

16. Kakue mOBpexIeHUS W HEHOPMAJbHBIE pPEXHMBI pPaOOTHI XapaKTEPHBI Ui  CHIIOBBIX
TpaHchopMaTopoB?

17. Ot xakux nmoBpexaeHu 3anmmiaet nuddepeHuanpHas 3amnmra Tpaachopmaropa?

18. N3 xakux COCTaBISIOUIMX CKJIaJbIBaeTCs TOK HebanaHca B TuddepeHMaTbHON 3aluTe CHIIOBOI0
TpaHcpopmaropa?

19. HazoBure cocoObl CHIKEHUS TOKa Hebamanca?

20. Kaxk Biuset ucnosb3oBanue pene ¢ BHT Ha onpenenenne Toka cpadateiBanus 1udGepeHInanTbHOM
3alIUThI CUIOBOTO TpaHchopmaropa?

21. Hasnauenue AIIB.

22. Knaccudukanus AIIB.

23. TlosicauTe paboTy cxembl IMyCKOBBIX opranoB ABP.

24. Kak obecnieunBaeTcs pe3epBUpOBaHHE B dHEprocucreme?

25. B cersx kakoro kiacca HanpspkeHus ucronb3yercs OAIIB? [Touemy?

3agaHus K KypCcOBOMY IIPOEKTY:

Bomnpocsl, noanexaniye pacCMOTPEHHUIO B KypCOBOM MPOEKTE:

2. Paccumtats Toku K3 Ha BceX NpUCOEMHEHUSX.




3. Paccuurarph ycTaBKH 3alIUT CHIIOBOTO TpaHchopmaTopa Ha 06a3e AIEKTPOMEXaHUUECKHUX pelle.
4. Paccuurtarh yCTaBKM 3alIUT CEKIIMOHHOTO BBIKIIFOUATENS HA 0a3e 3JIEKTPOMEXaHUYECKUX pPeJie.
5. PaccuuTaTh yCcTaBKHM 3alllUT IPUCOEIUHEHUS 0 3aJJaHUIO HA 06a3e MUKPOIPOIIECCOPHOTO pelie.
6. Paccumrtath ycraBkm aBromatuku (APHT, AIIB, ABP, AYP, ycTpoilcTBO aBTOMATHYECKOTO
BriroueHust KY).
HcxonHble nanHble (BapHaHT 1)
Upy.en = 35 kB
Upy.ne = 6 kB

Cxema PY BH - 3H
PY BH

1 Xemax = 2,02 Om

Xemin = 2,53 OMm

TAT TAZ2

Sruon = 16 MBA
72 Swap = 11,2 MBA
PHarp max — 8 96 MBrT
as " Pﬂarp min — 6 5 MBT
we Quarp.max = 6,72 MBap

a4 QHal‘p.mln =4,88 Msap
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Huna KJI - 250 m
TA5 TA6
TANT TANZ TAN3

AyIuTOpHBIE KOHTPOJIbHBIE PA0OTHI:

Bonpocul k ayoumopnoii konmponvuotii pabome Nel

1. Kakne Buibl KOPOTKUX 3aMBIKAaHUM XapaKTEPHBI IS CETEN ¢ 3a3€MJICHHOM HelTpaneto? Jlaiite
UX XapaKTEPUCTHKY.




2. Kakue BHABI KOPOTKMX 3aMBIKAHMN XapaKTEpHBI JJISI CETEM C M30JIMPOBAHHOM HEUTpaANIbIO?
JlaiiTe uX XapakTEpUCTHUKY .

3. Uro Takoe HEHOpMalbHbIE PEXUMBI PadOTHI 3MeKTpoobopyaoBanus? Kakue HeHOpManbHbBIE
PEXKHUMBI MOTYT BO3HUKATH B JICKTPOYCTAHOBKAX?

4, Kaxk tpanchopmupyroTcs Toku 3a TpaHchopmMaTop co cXxeMor coeauHeHus oOMOTOoK Y/A-11
pu 1ByX(a3HOM KOPOTKOM 3aMbIKaHUU?

5. Kaxk tpanchopmupyroTcs Toku 3a TpaHchopmMaTop co cXeMor coeauHeHus oOMOTOK Y/A-11
pu 0AHO(HAa3HOM KOPOTKOM 3aMbIKAHUH?

6. Kaxkue TpebGoBanus IpeabsBISIOTCS K peneiiHoi 3amure? [{aliTe ux XxapaKTepuCTUKY.

Bonpocul k ayoumopnoii koumponvhot pabome Ne2

1. [IpuHIMnI efcTBUS U BEKTOpHAsS AUarpaMMa peJie HalmpaBieHHs] MOIITHOCTH.

2. HampapiieHHass MakcHUMallbHas TOKOBas 3alllUTa: TMPUHIUIN JCHCTBHS, JOCTOMHCTBA U
HEJOCTaTKU.

3. [IpononeHas nquddepeHnranpHas 3anuTa JUHUN: TPUHIU ACUCTBUS, TOK HebamaHca, CXeMBbl,
JIOCTOMHCTBA U HEAOCTATKHU.

4. [Tonepeunast auddepeHnnanbHas 3aluTa JUHWN: TPUHIMI JCUCTBUSA, ITOCTOMHCTBA U
HEJOCTaTKHU.

5. Pene conpoTuBiIcHHS: MPUHITUI JEHCTBUS, XapAKTCPUCTHKHU.

6. JlucTaHMOHHAs 3aIUTa JUHUHA 3JIeKTponepeaun: MPUHIUNI AeHCTBUS, cXeMa, o0ecredyeHne
CEJICKTHBHOCTH.

7. Hampasnennas 3anura ¢ BU-010kupoBKoii: mpuHIun nercteus, cxema BU-kanana.

8. Huddepennmanbuo-dasznas 3ammura JISI: npuHun aeicTBus.

Bonpocwl k ayoumopHnoii konmponvhotl pabome Ne3

1. Kakue moBpexaeHus: XapaKTepHBI sl CHJIOBBIX TpaHC(hHOpMaTOpoB?

2. Cocrapnstolue Toka Hebananca nudQepeHuanbHON 3aUThl CHIIOBOTO TpaHchopMmaTopa.

3. Cxemsb! nuddepeHnanbHON 3aUTH CHIIOBOTO TpaHcopMaTopa.

4. T"a30Bas 3aluTa CUJIOBOTO TpaHchopmaropa: Ha3HAYEHHUE, IPUHITUI JEHCTBHUS Ta30BOTO peJie.

5. luddepennmanpHas 3amura cuiaoBoro Tpancdopmaropa c pene A3T-11.

6. Kakue moBpex1eHus 1 HEHOPMAJIbHBIE PEXKUMBI XapaKTEPHBI ISl DJIEKTPOIBUTATENEH ?

7. Kakue BU/IBI 3aIIUT UCIIOJIB3YIOTCS Ha JBUTATENSIX MOIIHOCTRIO 710 S MBT 0T Mexmy(ha3HbIX KOPOTKHUX
3aMbIKaHUM, UX CXEMbI U MIPUHLINI IEHCTBHUSL.

8. Kakne BUBI 3alTUT WCIOJB3YIOTCS Ha JIBUTATENISIX MOITHOCTHIO CBBHIIe 5 MBT oT Mexmyda3HbIX
KOPOTKHUX 3aMbIKAHHM, UX CXEMbl U IPUHIUI JCHCTBHUS.




9. KakoBbI MpUUYUHBI TIEPETPY3KH dIEKTpoABUTaTENel? B KakoM citydae 3amuTa oT meperpy3Ku T0JDKHA
I[GI\/JICTBOBaTB Ha CHUT'HAJI, a B KAKOM Ha OTKJIIOYCHUEC ABUTI'aTCIA OT cetu?

10. [IpuHUMn AeCTBUS 3alUThl JBUTATENsS OT MEPErpy3KHU C UCIOJIb30BAHMEM TEIUIOBBIX pEIle,
00J1aCTh MPUMEHEHUS TAaKOH 3aIUTHI, €€ JOCTOMHCTBA U HEOCTATKH.

11. [IpuHMn gelcTBUS TOKOBOM 3allIUTHI IBUTATels OT MEpPerpy3Kku, 00JacTh MPUMEHEHHUS TaKoU
3aIUTBI, €€ JJOCTOMHCTBA U HEJOCTATKU, CXEMBI.

12. CxeMa 1 pUHIUI ACHUCTBUS 3aILUTHI JJIEKTPOABUTATEINS OT MOHUKEHUS HAIPSIKEHUSI.

13. [TpuHIUn AeiCTBUS 3aIIUTHI YJIEKTPOABUTATEN OT OAHO(A3HBIX 3aMBIKAHUNH OOMOTKHM CTaTOpa
Ha 3eMJII0.

Bonpocul k ayoumopnoii konmponvhot pabome Ned

1. Kakue noBpex/ieHUs: 1 HCHOPMaJIbHbIE PEKUMBI XapaKTEPHBI 1151 CHHXPOHHBIX T€HEepaTopoB?

2. Kakue TpeGoBaHMsI MPEABSBISIOTCS K 3aIUTE CHHXPOHHBIX TeHEPATOPOB?

3. Kak Bnusier npumenenue pene ¢ bBHT Ha Tok Hebananca B nuddepennmanshoii 3amure? [louemy?

4.3amyTa CHHXPOHHOT'O TEeHeparopa OT MeXAy(}a3HbIX KOPOTKHX 3aMBIKaHHH B OOMOTKE cTaTopa:
TIPUHIIMIT JEHCTBUS, CIIOCOOBI CHUKEHHS TOKa HebaaHca.

5. Cxems! muddepeHmaIbHON 3aIUTH CHHXPOHHOTO TeHEepaTopa, X MPUHIIKI JEHCTBUS, TOCTOMHCTBA
Y HEJJOCTATKHU.

6. 3ammTa CHHXpOHHOTO TeHEPaToOpa OT 3aMBIKAHUN MEXITy BUTKaAMH OJTHOW (a3bl: IPUHITUT JCHCTBUS,
cxeMa, orpesieJicHIe TOKa CpadaThIBaHUS.

7.3amuTa CHHXpOHHBIX T€HEPATOPOB OT 3aMbIKaHUN B OOMOTKH CTaTOpa Ha KOPIYC C MCIOIb30BaHUEM
THII: cxema, npuHLIMI AEUCTBHS, JOCTOMHCTBA U HETOCTATKHU.

8. 3ammTa CHHXPOHHBIX TEHEPATOPOB OT 3aMBIKAHWN B OOMOTKH CTaTOpa Ha KOPITYC C MCIIOIh30BaHUEM
THII ¢ noaiMarHMYMBaHUEM: CXeMa, IPUHLIUI JEHCTBUS, TOCTOUHCTBA U HEIOCTATKH.

9. 3ammTa CHHXPOHHBIX TEHEPATOPOB OT 3aMBIKAHWN B OOMOTKH CTaTOpa Ha KOPITYC C MCIIOIh30BaHHUEM
TpexTpanchopmaropuoro ¢unbTpa u THII: cxema, mpuHIMN AEHCTBUS, JTOCTOMHCTBA U HEIOCTATKH,
MepTBas 30Ha.

10. 3amuTa CHUHXPOHHBIX T€HEPATOPOB OT MEPErpy3KM € IMYCKOM M0 HaIpPSIKEHUIO: CXEMBI,
MPUHIUI JEHCTBUS, JOCTOMHCTBA U HEAOCTATKH.

11. @unbTpoBast 3alIUTa CUHXPOHHBIX I'€HEPATOPOB OT IMEPErpy3KU: CXEMBbI, IPUHLIUN JEHCTBUA,
JTOCTOMHCTBA U HEJIOCTATKH.

12. 3amura poTopa CHHXpOHHOTO T€HEpaTopa OT 3aMbIKAHUS Ha 3€MJTIO.

13. Hasznauenue ycrporicte AUP n YAIIB, oduepe1HOCTh OTKIIOUEHHUS.

14. [punnun neiictust quddepeHaabHoN 3alMThl IHH, ee padoTta npu K3 Ha mmHax W npu




pHemHuX K3.

15. Kakue BUABI CXeM HCHOIB3YIOTCS JJsl 3alIUTHl COOPHBIX IIMH U KaKhe TPeOOBaHUS K HUM
NPEIbABISIOTCS ?

16. Cxema nonmHOU auddepeHIInanbHON 3aIUThI IIWH MMOACTAHIIUN ¢ IBYMSI CHCTEMaMH COOPHBIX
UIMH ¢ GUKCUPOBAHHBIM pacIipe/ie]ICHUEeM MTPUCOSTUHEHHH.

17. Henonuas nuddepennnanpHas 3ammTa COOPHBIX ITUH: MPUHITUT ISHCTBUS, CXeMa.

18. 3amuTa cerel TUIaBKUMU MPEAOXPaHUTESIMU, BEIOOP TOKa CpabaThIBaHUSI.

19. 3amura cetel BO3AYIIHBIMU aBTOMATaMH, BBIOOD MapaMeTpoB cpabaThIBaHUSI.

Bonpocs! 1J1s1 npoBeieHus
1. Ponb u HazHaueHue ycTpoicTB P3UA B cuctemax 31eKTpOCHAOKEHMS.

2. TpebGoBanus, NpeabsSBIsSEMbIC K PEIICHHON 3allHTe.

3. PesepBupoBanue 3amuT. biakHee U ganbHee pe3epBUPOBaHUE.

4. Bunpl NOBpeX/IE€HUN B CETAX C 3a3€MJICHHON HEHTpasblo. BeKTopHbIE AMarpaMMbl TOKOB U
HapsHKEHUM.

5. Bunel noBpexaeHUM B CETSAX ¢ U30JIMPOBAHHON HENTpasibio. BekTopHble [uarpaMmbl TOKOB U
HapsHKEHUM.

6. MakcuManbHas TOKOBas 3alUTa, BEIOOp MapamMeTpoB CpadaThIBAHUS.

7. YCTpOHCTBO M PUHLIUN JIEHCTBUS 3JIEKTPOMArHUTHBIX pejie.

8. YcTpo#CTBO M MPUHIUT IEHCTBHS WHAYKIIMOHHBIX pele.

9. Pene HampaBieHMs MOIIHOCTH: IPUHIUN JEWCTBUS, BEKTOpHAs JMarpaMMa, cxema
BKJIFOUEHUS.

10. Haznauenue TpanchopMaTopoB TOKa, peXuMbl paboThl. ITorpemmHocts TpancdopmaTopos
TOKa.

11. Bri6op TpanchopmaTopoB Toka ais ycTpoiictB P3uA. KpuBble nmpeaenbHoi KpaTHOCTH.

12. TunioBBIE CXeMBI COeTMHEHHS TPaHC(HOPMATOPOB TOKA.

13.Ha3nauenue  TpaHcpopMaTopoB  HampsbkeHHs.  PexxuMbl  paOoTbhl,  MOTPELIHOCTb
TpaHc()OPMaTOPOB HANPSIKEHUS.

14. TunoBble cXxeMbl COeTMHEHUS TPaHC(HOPMATOPOB HAIIPSIKEHHUSL.

15.MT3: nazHauyenue, BbIOOp MapaMeTpoB cpabaThbIBaHUsl, UyBCTBUTEIBHOCTD.

16. MT3 ¢ 00KUPOBKOIi 1O HAMPSIKEHUIO.

17.O6ecnieuenue cenextuBHocT MT3.

18. Cxembl MT3 Ha NOCTOSIHHOM OIIEPATUBHOM TOKE.




19. TokoBas oTcevka, BLIOOp mapaMeTpoB cpabaThIBAHMS.

20. TpexcTyneHuaTast TOKOBas 3alUTa, BHIOOP MapaMeTpoB €€ cpabaThIBaHUS.

21. HanpaBnennas MT3: Ha3HaueHHe, BIOOp MapaMeTPOB cpabaThIBaHUSI.

22.3amuTa OT 3aMbIKaHUH Ha 3eMJTIO B CETSIX C U30JIMPOBAHHON HEUTPAIBIO.

23. Buibl OBpeXICHUI 1 HEHOPMAIBHBIX PEXKUMOB PA0OTHI CHIIOBBIX TPAaHC(HOPMATOPOB.

24. TokoBBI€ 3aIIUTHI CHIIOBBIX TPAHC(HOPMATOPOB.

25.T"a30Bas 3amuTa TpancGopMaTopoB.

26. IIpuHImn AeiicTBUS Ta30BOTO perie.

27.3ammuTa 1exX0oBbIX TpaHC(HOPMaATOPOB.

28.BripaBHHBaHHEe TOKOB 10 BenuumHe W 1m0 (asze B auddepeHmanbHON  3amuTe
TpaHcpopMaTopoB.

29. Cocranisironue Toka Hebananca B quddepeHInaTbLHOM 3aIuTe.

30.IIpononbHas nuddepeHImanpHas 3auuTa JHHIH.

31. TokoBast monepeunas nuddepeHuanpHas 3amuTa THHAN.

32. Hanpapnennas nonepeyHas qudepeHnnanbaas 3amTa JHHAN.

33. JlucTaHIMOHHAs 3aIIKUTa: PUHIIMIT ACHCTBHS, OCHOBHBIE OPTaHbI.

34. XapakTepUCTUKH pelie COMPOTUBIICHUS B IUCTAHIIMOHHOM 3aIlIUTe.

35. ObecnieueHne CENEKTUBHOCTH TMCTAHIIMOHHBIX 3aIUT.

36. luddepennmanpHo-pa3Has BHICOKOYACTOTHAS 3aIMTa JIUHUN JICKTPOIIepEIayuH.

37.HampapiieHHast BBICOKOYACTOTHASI 3aIIATA JIMHAN JICKTPOTIepeaayu.

38. ®unbTpoBast HanpasieHHas 3amuTa JIDIT ¢ BU-6nokupoBkoil.

39.TloBpekaeHNsT 1 HEHOPMAIIbHBIE PEXKUMBI paOOTHI TEHEPATOPOB.

40.3amuTa reHeparopa OT KOPOTKUX 3aMbIKaHUN B 0OMOTKE CTaTopa.

41.3amuTa renepatopoB OT OAHO(DA3HBIX 3aMbIKAHUI B 0OMOTKE CTaTopa.

42.3amura reneparopa OT BUTKOBBIX 3aMBbIKaHUI B 0OOMOTKE CTaTopa.

43.3amuTa reHepaTopoB OT MEePEeTrpy3KH TOKAMH 0OpaTHOW MOCIIEA0BATEIHHOCTH.

44, 3amuTa reHepaTopoB OT 3aMBbIKAaHUN Ha 3eMJII0 B 0OMOTKaX poTOpa.

45.3anmTa TeHepaToOpoOB OT BHEITHUX KOPOTKUX 3aMbIKaHHH.

46.3amura NIeKTpoIBUTaTeNlel OT KOPOTKHUX 3aMBbIKaHUH U MEePEeTrpy3KH.

47.3ammTa CHHXPOHHBIX JIEKTPOIBUTATEIICH.

48. Henonnas nuddepeHnnanbras 3amuTa IHH.

49. ludepennmanpras 3ammra MIAH TOJACTAHIUN C (QUKCHPOBAHHBIM pacIpeelieHueM
IIPUCOCIUHECHU.




50. Iuddepennmanpras 3anuTa muH.

51. ABTroMaTHuecKoe MOBTOPHOE BKIIOYCHHE, HA3HAYCHHE, TPEOOBAHMS.

52. ABTOMaTHYeCKOE BKIIOUEHHUE pe3epBa, TPEOOBaHMSI K ITyCKOBBIM OpraHaM.

53. AUP: naznauenue, TpeboBanus, npeabsiBisieMbie kK AYP.

54.Ha nuHUM ¢ IBYXCTOPOHHUM IUTAHHUEM YCTAHOBJIEHBI TOKOBBIE OTCEUKH 0€3 BBIACPIKKH
BpeMmeHu Ha 00oux koHuax JIDII. Onpenenuts TOK cpabaTHIBAHUS 3aIUT.

C; 110xB C,
21 km 2
X0=0,41 Om/km
-Tol TO,

Xc1 max:9,2 Om Xc2.max=11,o OmMm

Xcl.min:10,7 OMm XcZ.min—13,4 Om
55. Onpenenuts TOK cpadateiBanus MT3.
6 kB

Xc.max=6 OMm X0:0’3 Owm/im X0:0,28 Om/xm Suarp:5+j1,3 MBA
Xc.min:7y3 Om

56.3agaua

Yemy OynyT paBHBI TOKM B pelie MpH JIByX(pazHOM KOPOTKOM
3ambikanuu (a3 AC 3a tpanchopmatopom co cxemoir Y/A-11 co
CTOPOHBI OOMOTKH, COEIMHEHHO! B cXeMy Y?

[lepBUYHBI TOK KOPOTKOTO 3aMblkaHus paBeH 12 kA. IToTepsmu
B CHJIOBOM TpaHchopMaTope mnpeHeOpeub, a ero kodhdUiueHT
TpaHchOpMaLUN CIUTATh PAaBHBIM 1.

Koadpdumnment TpaHchopMauu M3MEPUTEITHHBIX
tparchopmaTopos Toka kra=600/5.

TAx TAC]




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMSA:

Kpurepun oneHku (B COOTBETCTBUHM € (DOPMUPYEMBIMH KOMIIETCHLHAMHU U
IUTAHUPYEMBIMH pPe3yJIbTaTaMH 00yUeHUsI):

— Ha OLEHKY «OTJIMYHO» — OOydarolmMics I10Ka3blBA€T BBICOKUH YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIHH, T.€., CTY/IEHT JOJDKEH MOKa3aTh BBHICOKUN YPOBEHb 3HAHHIA,
YMEHUH U HaBBIKOB B 00JAaCTU TEOPUM pEJICHHOMN 3alUThl, pacyeTa U OLEHKH YCTaBOK 3allluT,
OIpe/ieNIEHUs] TOKOB KOPOTKOI'O 3aMbIKaHUA JUIsSl pacueTa IapaMeTpoB cpadaTbIBaHUs peleiiHON
3aIUTHI,

— Ha OIEHKY «XOpoOIo» — OOyYaroIIuics TIOKa3bIBaeT CPEJHUH YPOBECHb
c(OPMHUPOBAHHOCTU KOMIIETEHLUH, T.€. CTYJIEHT JOJDKEH IOoKa3aTh 3HAHHWS BHJIOB peEJeHHOM
3alUThl U IPUHLIUIIOB UX AEUCTBUSL, 3JIEMEHTHOM 0a3bl peleiHOMN 3aluThl;

— Ha OLEHKY «yA0BJIETBOPUTEJIBHO» — 00yUaIOLIMiCs TOKa3bIBaeT IIOPOrOBbIH YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIINH, T.€. CTYJCHT JOJDKEH 3HATh MPUHIMI JICHCTBUA U YCIOBHA
BbIOOpa yCTaBOK HanOoJiee MPOCThIX 3ALIUT;

— Ha OLICHKY «HEeY/I0BJIeTBOPUTEIBbHO» — Pe3yJIbTaT 00y4eHHs He JOCTUTHYT, 0OyJatoUIuiics He

MOXKCT II0Ka3aTb 3HaHHI>i, YMCHI/Iﬁ M HaBBIKOB B 00J1aCTH TCOPUU peneﬁHoﬁ 3alllUThI 1 HABBIKOB
OIIPCACIICHUS ITapaMCTPOB UX Cpa6aTbIBa



