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PaGouas nporpamma cocrapiena Ha ocoBe @I'OC BO - GakanaBpuar o HalpaBIeHHIO
noarotokH 13.03.02 DiekTposHepreTHKa u dNeKTPOTeXHHKA (Mprkas Muno6pHayku Poccuu ot
28.02.2018 r. No 144)

Pabouas mporpamma paccmoTpeHa W ojobpeHa Ha  3acefiaHuu  Kadenpsl
DNeKTPOCHAOKEHHS IPOMBIILTEHHBIX TTPEANPHATUH
09.02.2024 r.. nportokon Ne 3
3aB. kadeapoii ) A.B. Bapranosa

Pabouas mporpamma o06peHa MeToauyeckoit komuccueit UDUAC

13.02.2024 r., mpoToxosn Ne 4 X/ 4
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Penenzenr:
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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM ToJly Ha 3aceJaHuu Kapeaphbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUSTUHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHuu Kadeapbl DICKTPOCHAOKEHHS TPOMBIIIUICHHBIX MTPEIIPUSTHIA

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peaymsanuu B 2027 - 2028
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS IPOMBIIIUICHHBIX MTPEIIPUSTHI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2028 - 2029
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX MPEAPUSTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2029 - 2030
y4eOHOM TOJly Ha 3acefaHuu Kadeapbl INeKTPOCHAOKEHUS MPOMBIIIJICHHBIX MPEATPUATHI

[Iporokom ot 20 . Ne
3aB. kadenpoii A.B. Bapranosa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Ilensto  ocBoeHusi  auCHUILUIMHBI ~ «PeneliHas  3ammTa W aBTOMAaTH3alUs
3JICKTPOIHEPTETHIYCCKUX CUCTEMY SIBIISICTCS (DOPMHPOBAHHE Yy CTYJICHTOB NMPOQECCHOHATBHBIX
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 «PeneiiHas 3amuTa W aBTOMAaTU3aMs JIEKTPOIHEPIeTHUECKUX CHCTEM)
BXOIMT B 4acTh Y4eOHOTO IuIaHa, (popMUPYyEMyIO0 yUYaCTHUKAMHU 0O0pa30BaTEIbHBIX OTHOIICHHIMA
00pa3oBaTeNLHON IPOTPAMMBI.

Jns  W3ydeHUs  JUCHUIUIMHBL  HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
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-3.1 PazpabatbiBaer U 0oQopMISIET KOMIUIEKTHI MPOEKTHOH u paloueit
JOKYMEHTAIlUM IPOCTBIX Y3JI0B CHCTEMBl 3JIEKTPOCHAOKEHUS 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-3.3 Bribupaer 060pyaoBaHue i OTACTBHBIX PA3/IEI0B MIPOEKTA HA PA3TUUYHBIX
CTaluAX TPOEKTUPOBAHUS CHCTEMbI 3JIEKTPOCHAOXKEHUs OO0BEKTOB
KaluTaabHOIO CTPOUTEILCTBA

[IK-5 CnocoOeH oneHHMBaTh HOpMallbHBIE, YTSKEJIEHHBIE W IOCII€aBapUiiHbIE PEXUMBI U
JINKBUJIMPOBATh aBapUIHBIE PEIKUMEI pa0OTHI 00HEKTOB PO ECCHOHATLHON JeITSIAHOCTI

[1K-5.1 Opranu3oBbIBacT [IPOBEJICHUE aBapUHHO-BOCCTAHOBUTEIBHBIX 51
PEMOHTHBIX PaboT Ha 000PYAOBAHUH MOACTAHIIMN
[1K-5.2 [IpoBomuT mnpoduIakTUYECKHEe HWCHBITAHUS W OCYIIECTBISET AaHAIM3

(OYHKIIMOHMPOBAHMS YCTPOMCTB peJICHHOM 3allIMTE M ABTOMAaTHKH
I1K-5.3 CocTaBJisieT cXeMbl 3aMelIeHH s Ha 00CITy>KHBaeMOM 000pYAOBaHUH,




paccUMThIBaeT  MapaMeTpbl  peXUMa  KOPOTKOTO  3aMbIKaHMS — Ha
obopymoBanuu PY wu JIOII, paccunThiBaeT W BBIOMpAET YCTaBKH U
XapaKTEPUCTUKHU YCTpoiicTB P3A




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO01mast TpyI0eMKOCTh TUCIUIUIMHEI COCTaBIsAeT 5 3aueTHbIX equnul] 180 akax. yacos, B

TOM YHCJIC:

— KOHTaKTHas pabora — 18,4 akaj. 4acoB:
— aynuTtopHas — 14 akaj. 4acos;
— BHeayautopHas — 4,4 akaJi. 4acos;
— camocTosiTenpHas padbota — 152,9 akan. yacos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaJ. yac

®dopma aTTecTali — KypCOBOM IIPOEKT, IK3aMEH.

AynutopHas s s
=
KOHTaKTHas pabora o z dopma TeKyuiero
=
B aKajl. Jacax o Bun KOHTPOJISt
Paszen/ Tema g| (paxan wacax) =l y p Kon
> 3 © | camocTosTenpHOM | ycrieBaeMOCTH U
JUCLIATUINHBI = £ < ., | KomIeTeHIUI
Q & padoThI MIPOMEKYTOUHOMH
nab. |mpakr. | € &
Jlek. 5 aTTecTaluu
3aH. | 3aH. | QO =
1. Beenenue
CamocrosTenpHOe
u3yueHHue y4eOHO
N JUTEPATYPHI
1.1 Ha3naueHue peneHOMN ’
p 0,5 1 KOHCIIEKTa Koncrnekr [K-5.3
3aIIUTHl U aBTOMATHKH N
JIeKLU;
KOHCIIEKTHPOBAaHU
e
1.2 TToBpexxnenus u CamocrosTensHoe
HEHOPMaJIbHBIC PEKUMBI U3yueHHue y4eOHOMH
paboTHI JUTEPATYPHI,
3NEKTPOIHEPTreTHUECKUX 5105 2 KOHCIIEKTa [K-5.3
N Koncnekr
CHCTEM. COOTHOLICHHSI TOKOB JIeKLU;
npu TpaHc(hOPMaTOPHBIX KOHCIIEKTHPOBAaHHU
CBSI3SIX B CETH e
CamocrosTenpHOE
u3y4eHue yueOHoH
1.3 OcHoBHBIE TpeOOBaHUS, JUTEPATYPHI,
HpEeAbsBIsIEMbIE K PENeHHON 05 2 KOHCIIEKTa Koncnekr IK-5.3
3aIIuTe JICKITUIA,
KOHCIIEKTHPOBAaHU
e
HWroro no pazngeny 15 5
2. DeMeHTBI YCTpOMCTB
pEJeHOM 3alUThl 1 aBTOMATUKH
CamocTosiTensHOe
2.1 M3mepurenbHble o
n3ydyeHue yaeOHou
TpaHcHOpMATOPEI TOKa!
MOTPEIIHOCTH BBIOO u JIATCPATYPEL,
P ’ P 5105 2 KOHCIIEKTa Koncmnexr I1K-3.3
MpoBepKa TUTSt cxXeMm N
N JICKIHH;
pENEHHON  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 JUTEPaTypHl, Koncnekr IK-5.3
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
3alUTHL: pelie HarpaBlICHUs 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

(S




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,
YCTHBIN OIIPOC U T.J.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOH PadoThl 00yYaOImMXCst
[TpexncraBneno B npuioxeHun 1.

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

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

a) OcHoBHas1 IMTEpPaTypa:

1. Amnapees, M. B. Peneitnas 3ammTa 2JI€KTPOIHEPTETUUECKUX CUCTEM | yuel. mocooue
/ M. B. Angpees, H. 10. Pyban, A. A. CyBopoB [u ap.] ; ToMmckuil momuTEeXHHUYCCKHUI
yauBepcuteT. — Tomck : M3n-Bo ToMckoro monurexHuyeckoro yHuBepcurera, 2018. — 167 c. —
ISBN 978-5-4387-0796-7. — Tekcr : AIIEKTPOHHBIN. — URL:
https://znanium.com/catalog/product/1043860 (mara obpamenus: 20.03.2024). — Pexum
JIOCTyTIa: MO MOJIITUCKE.

2. EpmioB, A. M. Perneiinas 3ammra B CHCTEMax 3JIEKTPOCHAOXKEHUS HAMPSKCHUEM
0,38-110 kB : yueOHOe mocobue s mpaktiueckux pacueroB / A. M. EpmioB. — 2-¢ u3n.,
nepepad. — Mocksa ; Bonorna : Madpa-Umxenepust, 2020. — 608 c. — ISBN 978-5-9729-0511-9.
— Tekcr : osmektponnbii. — URL: https://znanium.com/catalog/product/1168545 (mara
obpamienus: 20.03.2024). — Pexxum 10CTyMa: MO MOITHCKE.

3. AradonoB, A. U. CoBpemeHHas peseifHass 3amMTa W aBTOMaTHKa
3JIEKTPOIHEPTETUIECKUX CUCTEM | yueOHoe mocodue / A. U. Aradonos, T. FO. Bpoctunosa, H. b.
JlxazoBckuil. — 2-e u3f., nepepad. u gon. — Mocksa ; Bonoraa : Uadpa-Umxenepust, 2020. — 300
c. — ISBN  978-5-9729-0505-8. @ -  Tekcr :  onekrponnbnii. —  URL:
https://znanium.com/catalog/product/1168586 (mara obpamenus: 20.03.2024). — Pexum
JOCTyTA: MO MOJIITUCKE.

4. Osguapenko, H. U., ABromaruka sHeprocucteMm : y4eOHuMK s By3oB / H. W.
Osuapenko. — M. : M3marensckuit qjom MOU, 2017. — ISBN 978-5-383-01117-1 — Tekcr :
anektponHsii /[ DOBC  «KoHCyabTaHT  CcTyjaeHTay . [caiitT]. — URL :
http://www.studentlibrary.ru/book/ISBN9785383011171.html (nara oopamenus: 20.03.2024). —
Pexxum octyna @ o noanucke.



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

0) lonoJiHMTE IbLHASA JIATEpaTypa:

1. Axwumos, E. I'. Bei6op u npumMeHeHHEe HU3KOBOJIBTHBIX AJIEKTPUUYECKHX arlaparoB
pacripenenenus, ymnpasinenuss u apromatuku / E. I'. Axkumos , 0. C. KopobkoB — M. :
Wznarensckuit jom MOU, 2019. — ISBN 978-5-383 01342-7 — Texkct : anekrponnsiii // DbC
«KoHcynbTaHnt CTYJICHTa» [caiT]. — URL :
https://www.studentlibrary.ru/book/ ISBN9785383013427 html (nara oopamenwus: 20.03.2024). —
Pexum noctyna : 1o nojmnucke.

2. Wrymenmes, B. A. Penelinas 3ammTa U aBTOMaTHKa TMOHU3UTEIBHBIX MOACTAHIIUN
IPOMBIIIICHHOTO MPEeAnpuaTUs ;. yuebHoe mocobue / B. A. Urymeniues, B. K. Oneitnukos, H. T.
[Matmmn, E. A. [1anosa ; MI'TY. — Maruaurtoropck, 2014. — 103 c. : un., rpad., cXemsl, TadI. —
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=725.pdf&show=dcatalogues/1/11131
70/725.pdf&view=true (mata obpamenus: 20.03.2024). — MakpooObeKT. — TEKCT : 3JCKTPOHHBIIA.
—ISBN 978-5-9967 —0439-2. — ImeeTcsi IeYaTHBII aHAJIOT.

3. XKypHan  «DJEKTpOTEXHHYECKHE  CHCTeMbl U  Komiuiekcel». —  URL:
http://esik.magtu.ru/ru/ (nara oopamenwus: 20.03.2024). — Pexxum goctyna: CBOOOHBIN.

4. Kprouxos, U. II. KopoTkue 3aMbIkaHusi U BBIOOP 3IIEKTPOOOOPYIOBaHUS © yueOHOE
nocooue mms By3oB / U. II. KproukoB. — M. : Usparensckuit gom MDOU, 2017. — ISBN
978-5-383-01191-1 — Tekcr : anekrpouubiii // IBC «Koncysprant cryaenrta» : [cait]. — URL :
https://www.studentlibrary.ru/book/ISBN9785383011911.html (mnata obpamenus: 20.03.2024). —
Pexum noctyna : 1o nojmnucke.

5. [psxkoB, A. @&. MukponponeccopHas aBTOMaTHMKa M pejiedHas 3alMra
JJIEKTPOIHEPTETHUCCKHUX CHCTEM | y4eO. mocodue 1y By30B / A. @. JIpsikoB. — M. : 3natenbckuit
nom MDOU, 2017. — ISBN 978-5-383-01161-4 — Tekcr : anekrponnsiii // DBC «KoHcynbTanT
cryaenTay | [caiit]. — URL : https://www.studentlibrary.ru/book/ISBN9785383011614.html (nara
obpamienus: 20.03.2024). — Pexum 1ocTymna : 10 MOAMUCKE.

B) MeToanyeckne ykazaHus:

1. Harmmu, H. T. MoaenupoBaHue MaKCHUMajdbHOM TOKOBOM 3alllUThl JIMHUU
ANIEKTpONepeayl ¢ OTPaHUYEHHO-3aBHCUMOM BBIJEPKKOW BpeMEHM Ha J1abopaTopHOM
komiuiekce  «P3mA B cuctemax — 2JIeKTpOCHAOXKEHHMsI Ha  OCHOBE  BUPTY&JIbHBIX
CBOOOTHO-IIPOTPAMMUPYEMBIX KOHTPOJIEPOBY» | METOAMYECKHE YKa3aHHUsi K J1abopaTOpHOIi
pabore o aucuuminHe «PeneliHas 3amyTa 1 aBTOMaTU3aLUs JIEKTPOIHEPreTHUECKUX CHCTEM)
i oOyyaromuxcs HanpasieHus 13.03.02 «DnexTposnepreTuka U 3IEKTPOTEXHUKa», MPodUib
«OnekrpocHabtkenue» / H. T. IMarmm, E. A. [TanoBa. — Marautoropck: M3a-Bo MarHutoropck.
roc. Tex. yH-ta uM. I".11. HocoBa, 2016. — 12 c. — TekcT : Hermocpe1CTBEHHbIH

2. Tatmmn, H. T. MccnenoBanne ycTpOHCTB aBTOMATHKU B CHJIOBBIX DJIEKTPUYECKHUX
ceTsX Ha n1abopaTOpHOM KOMILJIEKCE «P3uA Ha OCHOBE BUPTYaJIbHBIX
CBOOOAHO-TIPOTPAMMHUPYEMBIX KOHTPOJUIEPOBY» | METOJUYECKHE YKa3aHHUsS K IPOBEJIECHUIO
71a00paTOPHBIX pabOTHl MO AUCHUILIUHE «YTIpaBlIeHHE, 3alllUTa U aBTOMAaTH3alMs TUTAIOLNX U
pactpeeUTeNbHBIX ceTel» s cTyneHToB HampaieHus 13.04.02 DnekTposHepreTnka u
AIIEKTPOTEXHUKA, Mpod b DnekTpocHadxkenue / H. T. [Marmmw, E. A. [TaHoBa. -MarauToropck:
W3n-Bo Marnutoropck. roc. Tex. yH-ta wM. [.MI. Hocoma, 2016. — 16 c. — Tekct
HEIOCPEICTBEHHBIN.

3. Harmmu, H. T. HUcneitanus muddepennmansHoro pene Toka tuma J[3T-11 nHa
nabopaTtopHoM crenzie «Peneiinas 3ammra P3-CK» ¢ npumeHeHneM nporpaMMHO-TEXHUYECKOTO
xomiuiekca Delta Profi @ meron. ykaszanusi K 1a0OpaTOPHOMY MPAKTUKYyMy IO JIMCIUILIHHE
«PeneliHas 3amuTa M aBTOMAaTH3aLUs JJIEKTPOIHEPIETUUYECKUX CUCTEM» JUIsl CTYAEHTOB BCEX
dopm oOyuenust HampanieHusi 13.03.02 «DmekTporHEepreTHKa W DJICKTPOTEXHHKA», MPOPUIH
«DnexrpocHatxkenue» / H. T. Iarmmn, E. A. [TanoBa. — Maraurtoropck: M3a-Bo Marauroropck.
roc. TexH. yH-Ta uM. [.11. HocoBa, 2017.- 13 c¢. — TekcT : HenocpeCTBEHHBIH.


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
https://www.studentlibrary.ru/book/ISBN9785383011911.html
https://www.studentlibrary.ru/book/ISBN9785383011614.html

4. Ilarmmu, H. T. HcciaemoBaHwe MaKCUMaJILHOM TOKOBOH — 3aIMTBI  JIMHUM
3NIEKTpONepeaayll ¢ IyCKOM IO HAaIpsDKEHHIO Ha JabopaTopHOM creHnae «Penelinas 3amura
P3-CK» ¢ mpuMeHeHHEeM MporpaMMHO-TeXHH4eckoro komiuiekca Delta Profi : meron. ykasanus k
NPOBEICHUIO J1a0opaTopHOil paboTel Mo aucuuiuinHe «PemneifHas 3ammra W aBTOMAaTH3AIM
3JICKTPOIHEPTETHIYCCKUX CUCTEM» JJIA CTYJAEHTOB Bcex ¢opm oOydenus HampasiaeHus 13.03.02
«DNEKTPOIHEPTETHKA U AIEKTPOTEXHUKAY, Tpoduis «dnekrpocHadxkenuey/ H. T. [Tarmmum, E. A.
ITanoBa. — Marnuroropck: M3a-so Marautoropck. roc. TexH. yH-ta uM. I'.11. Hocoga, 2018. — 10
¢.— TekcT : HenmoCpeACTBEHHBIN.

5. Ilarmmu, H. T. Hcnoeitanus peiie CONMPOTHBJICHUS Ha Ja0OpPaTOPHOM CTEHIE
«Peneitnas 3amura P3-CK» ¢ mpuMeHeHneM nporpaMMHo-TeXxHu4eckoro komruiekca Delta Profi :
Metoauueckue ykazaHus K J1a0OpaTOpPHOMY MPAKTUKYMy IO nuciuruinHe «Peneitnas 3amura u
aBTOMATH3AlMs JJIEKTPOIHEPTETHUECKUX CHCTEM» Il CTYyJIEHTOB Bcex (opMm oOydeHHS
HaIpaBJICHUS 13.03.02 «INEKTPOIHEPreTUKA u AJIEKTPOTEXHUKAY, npod b
«OnekrpocHatkenue» / H. T. IMarmmn, E. A. [TanoBa. — Maraurtoropck: M3a-Bo Marautoropck.
roc. TexH. yH-Ta uM. I .. HocoBa, 2017.- 12 c. — TekcT : HemocpeACTBEHHBIH.

6. Ilatmun, H. T. MccrenoBanue TOKOBBIX 3alIUT B CHJIOBBIX DJICKTPUYECKHUX CETAX Ha
naboparopHoM koMILiekce «P31A Ha OCHOBE BUPTYalIbHBIX IPOTPAMMHUPYEMBIX KOHTPOJLIEPOBY
METOAMYECKHE YKa3aHUs K MPOBEACHUIO Ja0OpaTOPHBIX paboT MO MUCHUIUIMHE «YIIpaBlieHHE,
3alUTa U aBTOMATHU3AlMs MUTAIONUX W PACHpPENeIUTENbHBIX CEeTei» NIl MarucTpPaHTOB IO
HaIpaBJICHUIO 140400.68 DJeKTpo-IHEepreTHKa U AIIEKTPOTEXHUKA, npo b
OnektpocHabxkenue. — Marautoropck: M3a-Bo Marnutoropck. roc. TexH. yH-Ta um. [.U.
Hocoga, 2015. — 16 c¢. — TekcT : HEMOCpeACTBEHHBIH.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

HanmenoBanmne o
o Ne morosopa Cpok neiicTBUS JTULEH3UH

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
Autodesk
AutoCad
Electrical 2011 K-526-11 o1 22.11.2011 06eccpodHo
Master Suite
ACKOH Kommnac
3D 5 16 N-261-17 ot 16.03.2017 06eccpodHo
FAR Manager CBOOOJTHO pacIpoCTpaHsIeMOe 0ECCPOYHO
LibreOffice CBOOOJIHO PaCIIPOCTPAHIEMOE 0eCCPOYHO
Linux Calculate CBOOOJIHO PaCIIPOCTPaHIEMOE 0eCCpOUHO

IIpodeccnonanbubie 0a3bl JAaHHBIX M MH(POPMAIHOHHBIE CIIPABOYHBIE CHCTEMBbI
HasBanue kypca Ccblika

OnekTpoHHBbIe pecypcbl oubmuoreku MI'TY mm.|URL:
I".1. HocoBa https://host.megaprolib.net/MP0109/Web
HammonaneHast uHQOpMaMOHHO-aHATUTHYECKAs
cucrema — Poccuiicknii  umHmekc Hayunoro|URL: https://elibrary.ru/project risc.asp
mutuposanus (PMHIL)
ITouckoBas cuctema Axagemuss Google (Google
Scholar)

URL: https://scholar.google.ru/



https://host.megaprolib.net/MP0109/Web
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

OnexTpoHHas 0a3za mepuouecKux n3ganui East
View Information Services, OO0 «MIBUC»
QenepalibHOE  TOCYAApCTBEHHOE  OHOKETHOE
yUpeKACHUE «DenepanbHbIN urcturyt|URL: http://www1.fips.ru/
IPOMBINUICHHON COOCTBEHHOCTH
Poccuiickas  T'ocymapcrBennass  OuOmmoreka.|URL:

Katanoru https://www.rsl.ru/ru/4readers/catalogues/

9 MaTepua/iIbHO-TeXHHYeCKOe o0ecredeHue TUCIIUIIHHBI (MOTYJIs1)

URL: https://dlib.eastview.com/

MatepuanbHO-TeXHUYECKOE 00ecreueHre IMCIUIUIMHBI BKITIOYAET:

1. VYuebHble ayauTOpUM ISl TPOBEACHHUS 3aHATUH  JIGKIMOHHOTO THIA —
MYJIbTUMEAUIHbBIE CPEeICTBA XPAHEHHUSI, TIepeaun U MPeCTaBIeHUs HHPOPMAIIHH.

2. YueOHBIE ayTUTOPUU I TPOBEICHUS NPAKTHUECKUX 3aHATUH, TPYIIOBBIX U
MHAUBUAYAIbHBIX KOHCYJBTAIMI, TEKYIIET0 KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalluu — JA0CKa,
MYJIbTUMEAUNHBIN IIPOEKTOP, KPAH.

3. llomemenust Ui CamMOCTOSITENBHOM pPaOOTHl OO0yYarOIIMXCS — MEpPCOHAJIbHBIC
komibioTepsl ¢ maketoM MS Office, Beixomom B MHTEpHET M € JOCTYIOM B 3JEKTPOHHYIO
MH(}OPMaILMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

4. Tlomemienue i XpaHEHHS W TPOPHIAKTUYECKOTO OOCITYKUBAHHS Y4eOHOTO
000pyA0BaHUS — CTEIUIAXKU, CEH(BI A XpaHEHUs Y4eOHOTO 000PYIOBAHHUS.

5. YueOHble ayIUTOPUH JUIsl IPOBEAEHUS 1a00PaTOPHBIX padoT:

- nabopatopus 3aekTpocHabkenus (215) (mabopartopHble YCTaHOBKH, M3MEPHTEIbHBIC
npuOOpPBI IS BBIOTHEHUS JTAOOPAaTOPHBIX pabOT: yCTAaHOBKA JJISI MPOBEPKH PEICHHBIX 3aIUT
VY5052, yctanoBka aJist TpoBepku peneiHbix 3amuT Y 5001, ycTaHOBKa U1 TPOBEPKU peTICHHBIX
3amuT YpaH-2)

- MexdakynbTeTcKast 1abopaTopus MOAEIUPOBAHMS CHCTEM 3JIeKTpocHaOkeHus (217)
(maboparopubiii komruiekc «PeneitHas 3ammra u aBromatnka B COC» ans MoAeIupoBaHUS
YCTPOWCTB PENCHHON 3alIMThl 1 aBTOMAaTUKX Ha CBOOOJHO - IPOTPAMMHUPYEMBIX KOHTPOJUIEPAX,
nabopatopHslii creny «Peneiinas 3anmra» P3-CK).


https://dlib.eastview.com/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/

NMPUJIOKEHHUE 1
(o0s3aTenBbHOR)

Yu4eGHO-MeTOIHYECKOE 00ecTIeYeHHE CAMOCTOATENBLHON PadoThI CTY1eHTOB

AynutopHas caMOCTOsTEIbHAs paboTa CTYIEHTOB Ha JICKIIMOHHBIX, JAOOPATOPHBIX U
NPAaKTUYCCKHUX 3aHIATHUSX BKJIIOYACT B CeOs:

1) BBINOJIHEHHE KYPCOBOTO MPOCKTA;

2) HamKcaHWuEe KOHTPOJIbHBIX padoT.

BHeayauTopHas caMOCTOsITeIbHAS pab0Ta CTYICHTOB BKJIFOYACT B CEOsL:

1) urenue u mpopabOTKa JESKIIMOHHOTO MaTepralia i PeKOMEHIOBAaHHOM JTUTEpaTyphI;

2) CaMOCTOATEIHHOE BBIMOJHCHUE OTICIbHBIX PA3/IeIOB KypCOBOTO MPOEKTA,

3) MOArOTOBKY K YCTHBIM OIpOCaM, ayJMTOPHBIM KOHTPOJBHBIM paboTam, 3alluTam
J1a00paTOPHBIX padoT, 3alUTE KyPCOBOTO MPOEKTA U K IK3aMEHY.

Bonpoce! 1151 3amUTHI JIa00OPATOPHBIX padoT:

1. Kak obecnieunBaercs cenekruBHOCTs MT3?

2. Uro Ttakoe kodpdummeHt cxembl? Kak OH yuuThIBaeTcs mpu BbIOOpE TOKa
cpabatbiBanus MT3?

3. Kakasa cxema MT3 npumeHsieTcst B ceTu ¢ U30JUPOBaHHOM HelTpanbio? [Touemy?

4. Tlouemy nByxdasHas nByxpeneiiHas cxema MT3 He wucCHoONb3yeTcss B CETH C
[IyX03a3€MJICHHOW HEUTpaibto?

5. Kak ouenuBaercs yyBcTBUTENBRHOCTE MT3?

6. B kakux ciayyasx peKOMEHAyeTCS UCIOJIb30BaHUE TOKOBOW OTCEUKH MAJS 3alUTHI
JIDIT?

7. Kak onpenensieTcs 30Ha JACHCTBUS TOKOBOH OTCEUKH?

8. Kak BbiOupaercst TOK cpabaThIBaHUS TOKOBOM OTCEYKH HA JIMHUH C JIBYXCTOPOHHUM
MUTaHUEM?

9. Kak onpenensiercsi TOK cpadaTbIBAaHUS TOKOBOM OTCEUKH?

10. Kak onpenensercst TOK cpabaThIBaHNsI TOKOBOM OTCEUKH C BBICPKKOW BpeMEHU?

11. TpuHmn necTBUS HECEIEKTUBHON CUTHAIM3AIIMHU O 3aMBIKAHUSX Ha 3€MITI0?

12. ®unbTp TOKOB HYJIEBOH MOCIEI0BATEILHOCTH: CXeMa, MPUHIMIT ACHCTBUS, 00IacTh
pUMEHEHUs?

13. Tpancdopmarop TOka HyJIEBOW MOCIEI0BATEIbHOCTH: MPUHLIUI ACUCTBUS, 00JacTh
pUMEHEHUs?

14. KakuM 00pa3oM MOXXHO HM3MEPHUTh HANpsDKEHUE HYJEBOW MOCIEN0BATENbHOCTH Ha
pacrpeeuTeTbHOM yCTpoiicTBe?

15. IloyueMy B ceTH C M30JUPOBAHHON HEUTPablO 3alllMTa OT 3aMBIKAaHUI Ha 3€MIIIO
BBITOJIHSETCS C ICHCTBHEM Ha CUTHAJ, a HE Ha OTKJIIOYeHHEe?

16. Kakue noBpexaeHuss 1 HEHOpMaJIbHbIE PeXXUMbI pabOThl XapaKTEPHBI I CHIIOBBIX
TpaHcGopmMaTopoB?

17. Ot xakux moBpexAeHUH 3ammuInaeT 1udpdepeHnuanpHas 3amuTa Tpancdopmaropa’?

18. 3 kakuxX COCTaBISAIONIMX CKJIAJBIBACTCA TOK HeOaaHca B auddepeHInaIbHOM
3alUTe CUIIOBOTO TpaHcopmaropa?

19. Ha3zoBwure criocoObl CHIKEHHSI TOKa HebataHca?

20. Kak Bnuser ucnonb3oBanue pene ¢ BHT nHa ompenenenue Toka cpabaTbIBaHHS
nuddepeHIraTbHON 3aIUTH CHIIOBOTO TpaHcdopmaTopa?

21. Haznauenue AIIB.

22. Kimaccudpukarmus ATIB.

23. IosicauTe paboTy cxembl MyCKOBBIX opranoB ABP.

24. Kak obOecrieunBaeTcs pe3epBUPOBAHUE B SJHEPTOCUCTEME?

25. B cetsx kakoro kiacca HanpsbkeHus ucnonbzyercs OAIIB? [Touemy?



3agaHus K KypcOBOMY MPOEKTY:

Bomnpocsl, noasiexaniyue pacCMOTPEHHUIO B KypCOBOM ITPOEKTE:

1. BriOparh 00beM peseitHON 3alIUThl 1 aBTOMATUKH B COOTBETCTBHH C TPEOOBaAHUSIMU
Iyo.

2. Paccuutats Toku K3 Ha Bcex nmpucoeInHEHUsX.

3. PaccuurtaTh  yCTaBKM  3amUT  CWJIOBOrO  TpaHcdopmaropa Ha  0Oase
AIEKTPOMEXAHUYECKUX pElie.

4. PaccuuTaTh  yCTaBKM  3alIUT  CEKIMOHHOTO  BBIKJIIOYATeNss  Ha  0Oase
AIEKTPOMEXAHUYECKUX pElie.

5. PaccuurtaTh  yCTaBKM  3alllUT TPUCOCIMHEHMS 1O  3aJaHui0 Ha  0aze
MUKPOIIPOIIECCOPHOTO peJie.

6. Paccumrtarp ycraBkum aBtomatuku (APHT, AIIB, ABP, AYP, yctpoiicTBO
aBTOMaTu4eckoro BkimodeHus KVY).

Fpa(bnqecxaﬁ 4aCTb IIPOCKTA: HAYCPTUTH CXCMbI peneﬁﬁoﬁ 3allIMTBI TJIA KaXAa0Io
MMPUCOCANHCHUS.

Hcxoanbie nannbie (Bapuanr 1)

Uprysu = 35 kB
Upyuu = 6 kB
Cxema PY BH - 3H
PY BH
az Xemax = 2,02 Om
TAT 42 Xemin = 2,53 Om
77 2 ST.HOM =16 MBA
SHarp = 11,2 MBA
744 ) PHarp,max = 8,96 MBT
i vz Prarp.min = 6,5 MBT
Q3 QB @4 Quarp.max = 6,72 MBap
QHan.min = 4,88 MBap
1 .7 T1 7T 1T .
PY HH L /L Yucno orxomsanmx KJI — 8
@ Ij as @I a Brixmrouarens Ha PY BH —

BIT
TA6 TA7 Brixirouarens Ha PY HH —
BB/TEL

TAS

TANT TANZ TANZ

AP P>

AP

Huna KJT—250 m



HUcxonubie nannbie (Bapuant 2)

Upyeu = 110 kB
Upyuu =10 kB

o 44 Cxema PY BH - 3H

4z Xemax = 5,29 Om

TA7T T42 Xemin = 6,62 Om

7 Strom = 6,3 MBA
Sharp = 4,41 MBA

]—/44 " PHa_Fp.maX = 2,87 MBT
vz Pﬂarp.min = 018 MBTt
a QHarp.maX = 3,35 MBap

1

iz
a3 UBf

—&—

@F«@%
<< Q) H

T T Qﬂarp.min = 0,94 MBap
2C
m Yucno orxomsux KJI - 10
’ y Ij e Brikmrouarens na PY BH — BOb
- Bruixmrouarens Ha PY HH —
v # {™  BRY-COLIL-D
TAN? TAN2 TAN3

Momnocts asurareins — 400
kBT

[Tpu 3ammTe KypCcOBOIo MpoeKTa CTYIEHTY HEOOXO0IMMO MOSCHUTH MOPSIOK pacueTa
YCTAaBOK M MPUHLIMII JEHCTBHS 3aIUT IPUCOEANHEHNS, 3aJaHHOTO IIPENoAaBaTeeM.

KonTpoJsbHbie padoTsI:

Bonpochb! kK KOHTPOJILHOI padoTe Nel

1. Kakue BHIBl KOPOTKMX 3aMbIKaHUIl XapakTepHbl ais ceTell ¢ 3a3eMIIeHHOU
HerTpanbio? JlaiiTe nX XapaKTEepPUCTHUKY.

2. Kakue BHIBI KOPOTKMX 3aMbIKaHMHM XapaKTepHbI ISl ceTell C HM30JUpPOBaHHOM
HerTpanbio? JlaiiTe nX XapaKTEepPUCTHKY.

3. Uro Takoe HEHOpPMaJbHBIE PEXHUMBI pPAabOTHI 3neKkTpoobopynoBanua? Kakue
HEHOpPMaJIbHbIE PEXUMBI MOTYT BO3HUKATh B 3JIEKTPOYCTaHOBKaxX?

4. Kak TpaHchopMHUpYIOTCS TOKU 32 TpaHC(HOPMATOpP CO CXEMOM COeTUHEHUs OOMOTOK
Y/A-11 npu aByxda3zHOM KOPOTKOM 3aMbIKAaHUH?

5. Kak TpanchopmupyroTcs TOKH 3a TpaHC(HOPMATOpP CO CXEMOM COeTUHEHNs 0OMOTOK
Y/A-11 npu ogHO(Ma3HOM KOPOTKOM 3aMbIKAHUH?

6. Kakue TpebGoBaHMs NIpeabABISIOTCS K peneiiHoil 3ammure? JlaiiTe ux XapakTepuCTUKY.

7. Kak ocymiecTisiercss mpoBepka TpaHCGOpMATOpOB TOKa ISl Liened peneiHoin
3aIlUTHI 10 BTOPUYHOMN Harpy3ke?

8. Kakwne cxeMbl BKIFOUEHHSI H3MEPUTEIBHBIX TPAaHC(HOPMATOPOB TOKA HCITOIB3YIOTCS B
peneitnolt 3amure? Kakoil xo3dduimeHnT cxembl oHM uMeroT? Yemy paBHBI TOKH B pelie MpU
Pa3IMYHBIX BUJIaX KOPOTKUX 3aMbIKaHUN?

9. OxapaktepusyiTe CXeMbl BKIIOYEHHS  H3MEPUTENBHBIX  TpaHC(POPMATOPOB
HaIPSKEHUS, UCIIOJIb3yEMbIE B PEJICHON 3aIluTe.

Bonpochbl K KOHTPOJILHOM padoTe Ne2
1. TlpuHnun neiicTBUS M BEKTOPHAs AMarpamMMa pejie HalpaBiIeHUs MOLTHOCTH.
2. HanpaBneHHaﬂ MaKCUMaJIbHasgd TOKOBasd 3alluTa: NPUHIUIL HeﬁCTBHﬂ, JOCTOMHCTBA U



HEIOCTATKU.

3. IlpomonbHas nudpdepeHunanbHas 3alUTa JMHUK: TPUHIUN JCWCTBUS, TOK
HeOaaHca, CXeMBI, JOCTOMHCTBA U HEJOCTATKH.

4. Tlonepeunas muddepeHranbHas 3auTa JHHUN: TPUHIIKIT CHCTBUS, TOCTOMHCTBA U
HEIOCTATKHU.

5. Pene conmpoTUBIEHUS: PUHIUT ICHCTBUS, XapaKTEPUCTUKH.

6. JlucTaHmMOHHAS 3alMTa JIMHUN SJEKTpONepeladd: MPUHIMIT JCHCTBUA, CXeMa,
00eCIICUCHNE CCICKTUBHOCTH.

7. Hanpasnennas 3amurta ¢ BU-010KHpOBKOM: PUHITUIT AeHCTBUS, cxema BU-kaHaua.

8. Huddepenumansuo-dasznas 3ammra JIDI: mpuHIun 1elicTBUS.

Bonpochb! kK KOHTPOJILHOM padoTe Ne3

1. Kaxkue noBpexeHus: XxapakTepHbI AJIsl CHIIOBBIX TpaHchopMaTopoB?

2. CocraBnsitonue Toka HeOamanca AuQQGEpeHIMATbHOW — 3alUTBI  CHUIIOBOTO
Tpancopmaropa.

3. Cxewmsl muddepeHnnanbHON 3aIUTh CHIIOBOTO TpaHchopMaTopa.

4. TazoBas 3amUTa CUJIOBOTO TpaHc(opmaropa: Ha3HAuEHUE, NPUHIMN JIEHCTBUS
ra3zoBoro pele.

5. Juddepennmanbuas 3ammura cunooro Tpancopmaropa ¢ pene J3T-11.

6. Kakme  moBpexaeHHUS W  HEHOPMAJbHBIE  PEKHAMBI  XapaKTEepPHBI  JJIs
JEKTpOABUTATENCH?

7. Kakue BuABI 3alllUT HCIIOJIB3YIOTCS Ha JBUTATEIsX MOIIHOCTBIO 70 5 MBT ot
Mex 1y (ha3HbIX KOPOTKHUX 3aMBbIKaHUH, UX CXEMBbI U IPUHLIUI ACHCTBHUSL.

8. Kakue BHIBI 3aIIMT UCHOJB3YIOTCS HA JIBUTATENSIX MOIIHOCTHIO CcBbIe 5 MBT oT
Mex 1y ha3HbIX KOPOTKHUX 3aMBbIKaHUH, UX CXEMBbI U IPUHLIUI ACHCTBHUSL.

9. KakoBbl NpUYHMHBI TEPErpy3KH AUIEKTpOABHTraTeneii? B kakom ciyuae 3ammra OT
Neperpy3Ku J0JDKHA IeHCTBOBATh Ha CUTHAL, @ B KAKOM Ha OTKJIIOYEHHE JBUTATENS OT CETH?

10. ITpuHIMI AeiicTBUS 3aIIUTHI ABUTATENS OT MEPErpy3KU C UCTIOIh30BAHNUEM TETUIOBBIX
pene, 001acTh MPUMEHEHHUS TAKOU 3aIIUTHI, €€ JOCTOMHCTBA U HEJOCTATKH.

11. IlpuHtn  nedCTBUST TOKOBOM 3alllUTHI JBUTATENSl OT TEpPerpy3kH, o00JacTh
IIPUMEHEHHNS TaKOH 3aIlUThI, €€ JOCTONHCTBA U HENOCTATKH, CXEMBI.

12. Cxema ¥ IPUHIIMIT JEHCTBUS 3aLIUTHI DJIEKTPOABHUTATENS OT MOHKEHHSI HAITPSKEHUSI.

13. IlpuHiun  aefcTBUS  3alMThl  3JEKTPOJBUTATENss OT OAHO(A3HBIX 3aMbIKAaHHUH
0OMOTKH CTaTOpa Ha 3eMJTIO.

Bonpochbl kK KOHTPOJILHOI padoTe Ne4

1. Kakue moBpexIeHUs U HEHOPMAaJbHbIE PEKUMBI XapaKTEPHBI JUI CHHXPOHHBIX
reHepaTopoB?

2. Kakue TpeO6oBaHUs NPENBIBIAIOTCS K 3alIUTE CHHXPOHHBIX T€HEpaTOPOB?

3. Kak Bmusier mpumenenue pene ¢ BHT nHa Tox Hebamanca B muddepeHInaaIbHOR
3amure? [louemy?

4. 3amuTa CHHXPOHHOTO TEHEpaTopa OT MeXIy(pa3HbIX KOPOTKHUX 3aMBIKAHUH B
00MOTKE CTaTopa: MPUHIIMII AEUCTBUS, CIOCOOBI CHI)KEHUS TOKa HebaaHca.

5. Cxembl nuddepeHIMANIBHON 3allUThl CHHXPOHHOTO TI€HEepaTropa, WX MPUHIUI
JIeicTBUS, TOCTOMHCTBA U HETOCTATKH.

6. 3ammTa CHHXpPOHHOTO T€HEpaTropa OT 3aMBIKAHMHA MEXAy BHTKAMH OIHOH (hasbl:
NPUHIMI JeHCTBUS, CXeMa, OllpeiesieHIe ToKa cpabaThIBaHUSL.

7. 3ammTa CHHXPOHHBIX TE€HEPAaTOPOB OT 3aMbIKaHWK B OOMOTKHM CTaTopa Ha KOPIYC C
ucnonb3oBanuem THII: cxema, mpuHIMI AEWCTBUS, JOCTOUHCTBA U HEOCTATKH.

8. 3ammTa CHHXpPOHHBIX TE€HEPATOPOB OT 3aMbIKAaHHK B OOMOTKHM CTaTopa Ha KOPIYC C
ucnonb3oBanueM THII ¢ moaMarHW4YMBaHHWEM: CXeMa, NMPHHLMI JEHCTBHSA, JOCTOMHCTBA U
HEIOCTaTKH.

9. 3ammrTa CHHXPOHHBIX T'€HEPATOPOB OT 3aMbIKAaHUN B OOMOTKH CTaTopa Ha KOPIYC C



UCIIONb30BaHueM TpexTtpanchopmatopHoro ¢uimetpa u THII: cxema, mpuHIMI ACHCTBUA,
JIOCTOMHCTBA U HEIOCTATKH, MEPTBask 30HA.

10. 3amuTa CHMHXPOHHBIX T€HEPATOPOB OT MEpPerpy3kd C IMYCKOM [0 HaIpsHKEHUIO:
CXEMBI, IPUHIIMII ACHCTBUS, JOCTOUHCTBA U HEIOCTATKH.

11. ®unbTpoBas 3alIUTa CUHXPOHHBIX T'€HEPATOPOB OT IMEPErpy3KU: CXEMBbI, MPUHIUI
JIeCTBUS, TOCTOMHCTBA U HETOCTATKH.

12. 3amuTa poTOpa CHHXpPOHHOTO FeHEepaTopa OT 3aMbIKaHUS Ha 3EMITIO.

13. Haznauenwue ycrpoiicte AUP u YAIIB, ouepeqHOCTh OTKITFOUEHHS.

14. Tpuanun aewctBus quddepeHnranIbHON 3aUTh KH, ee padota npu K3 Ha mmHax
u npu BHemHuX K3.

15. Kakue BUIbI cXeM UCHOJB3YIOTCS AJIs 3aIIUThl COOPHBIX IIMH U Kakue TpeOOBaHUS K
HUM TPEIbSBISIIOTCS?

16. Cxema nonno# nuddepeHnaibHOM 3alUThl MIKWH MOJACTAHIUN C ABYMsI CUCTEMaMHU
COOpPHBIX IIUH ¢ (PUKCUPOBAHHBIM pacIlpe/ieIeHUEM MPHUCOESTNHEHHA.

17. Henonnas nuddepeHnranbaas 3anura COOpHBIX IIMH: MPUHIIAI ICHCTBHS, CXeMa.

18. 3ammra cerell MIIaBKUMU MPEIOXPAHUTEISIMH, BEIOOP TOKA CpadaThIBaHMUS.

19. 3amura cereil BO3AyIIHBIMA aBTOMAaTaMHU, BEIOOD MapamMeTpoB cpabaThIBaHUS.

Bonpocs! 1J1s1 IpoBeeHUsI IK3aMeHA .

1. Ponb u HazHaueHue ycTpoiicTB P3uA B cucTemMax 3J1eKTpOCHA0KEHHUS.

2. TpeboBaHus, NpeabsBIIsAEMbIE K PEICHHON 3aluTe.

3. PesepBupoBanme 3ammt. bimxHee U 1anbHee pe3epBUPOBAHUE.

4. Bunel NOBpPEeXIEHUN B CETSIX C 3a3€MJICHHOW HEWTpaibio. BekTopHble nuarpamMmbl
TOKOB U HaIIPSKEHU.

5. Bwuabpl MOBpEXICHHH B CETAX C U30JUPOBAHHOW HEUTPaIbi0. BEKTOpHBIC TUarpaMMbI
TOKOB U HaIIPSKEHU.

6. MaxkcumarnbHas TOKOBas 3alllMTa, BHIOOP apaMeTpOB cpabaThIBAHHUSL.

7. YcTpoHCTBO M MPUHIIMI JEHCTBUS 3JIEKTPOMAarHUTHBIX pelle.

8. YcTpoiicTBO M MPUHIMIT AEHCTBHS UHIYKIIMOHHBIX pelle.

9. Pene HampaBiieHUSI MOIIHOCTHU: MPHHIMUI JIEHCTBHS, BEKTOpHAs JMarpamma, cxema
BKJIFOUEHUSI.

10. Haznauenne  TtpaHcHOpMATOPOB  TOKA, PEKUMBI  paboTel.  [lorpenrHocTh
TpaHc(hOpMaTOpOB TOKA.

11. Beibop TtpaHchopmaTopoB Toka mans ycrpoiictB P3uA. Kpussle mnpenenbHOR
KpPaTHOCTH.

12. TumoBsIe cXeMBbI COEAMHEHUS TPAaHC(HOPMATOPOB TOKA.

13. Ha3nauenue TpaHchOpMaToOpoB HampspkeHUs. PexxuMbl paboThl, HOrPEIIHOCTb
TpaHCGOPMATOPOB HAIPSIKEHHUS.

14. TunoBsle cXeMbl COeAMHEHUS TPaHCHOPMATOPOB HANPSHKEHUS.

15. MT3: Ha3HaueHue, BBIOOP MapaMeTpOB CpadaTbIBAHUS, UYyBCTBUTEIHHOCTD.

16. MT3 ¢ 6;10KMPOBKOI MO HANPSKEHUIO.

17. O6ecneuenue cenektuBHOCTH MT3.

18. Cxembl MT3 Ha OCTOSTHHOM OIIEPaTUBHOM TOKE.

19. TokoBas oTceuka, BEIOOp MapaMeTpoB cpabaTHIBaHUSI.

20. TpexcryneH4arasi TOKOBas 3alllUTa, BEIOOp MapamMeTpoB e€ cpadaThIBaHUSL.

21. Hanpasnennas MT3: Ha3HaueHUe, BBIOOP MapaMeTPOB CpabaTHIBAHUS.

22. 3ammTa oT 3aMBbIKaHUN Ha 3eMJTIO B CETSIX C U30JIMPOBAHHON HEHTpaIbIO.

23. Bugel  MOBpeXIEeHWH M HEHOPMAIBHBIX  PEKUMOB  pabOTBl  CHIIOBBIX
TpaHc(hOopMaToOpoOB.

24. TOKOBBIE 3alIUTHI CHIIOBBIX TpaHC(HOPMATOPOB.

25. I"a3oBas 3amura TpaHc(hopMaTopoB.

26. ITpuHIMT EHCTBUS Ta30BOTO peTe.

27. 3ammTa HexoBbIX TPaHC(HOPMATOPOB.



28.

BripaBHMBaHUE TOKOB MO BenuvnHE W 1O (asze B AuddEpeHIHATBHON 3alInuTe

TpaHc(hopMaTopoB.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

Cocrapnsromnue Toka Hebananca B AuddepeHInaaIbHON 3aluTe.

[MpononsHas guddepeHmanbHas 3amunTa JIMHUH.

TokoBas nonepeunas nugdepeHuaipHas 3auTa IMHAN.

Hanpasnennas nonepeunas auddepeHnnanbras 3amuTa JHHAN.
JlMcTaHIIMOHHAS 3alUTa: IPUHIUI JeHCTBUSA, OCHOBHBIE OPTaHbl.
XapaKTepUCTUKHU PeJie COMPOTUBIICHUS B TUCTAHIIMOHHON 3aIlINTe.
ObecnieueHne CelIeKTUBHOCTU AUCTAHIIMOHHBIX 3aILHUT.
HuddepennnanbHo-(asHas BBICOKOUACTOTHAS 3aUTa JIUHUH 3JEKTpOIIepeIayun.
HanpasieHnHas BBICOKOYACTOTHAS 3allMTa JJUHUH JIEKTpoIepeayu.
@unbTpoBas HanpaieHHas 3amura JISI ¢ BU-61okupoBkoii.

[ToBpexeHHs 1 HEHOpPMaJIbHbIE PEXUMBI paOOTHI T€HEPAaTOPOB.

3amTa reneparopa OT KOPOTKUX 3aMbIKaHHH B 0OMOTKE CTaTopa.

3amyra reHepaTopoB OT 0JHO(A3HBIX 3aMBbIKAHUN B OOMOTKE CTaTOpa.
3amTa reHepaTopa OT BUTKOBBIX 3aMbIKaHUI B 0OOMOTKE CTaTopa.

3amura reHepaTopoB OT Heperpy3Ku TOKaMHu 00paTHOM MOCie10BaTeIbHOCTH.
3ammTa reHepaTopoB OT 3aMBbIKAaHUW Ha 3eMJII0 B 0OMOTKAX pOTOpA.

3amMra reHepaTopoB OT BHEIIHUX KOPOTKUX 3aMbIKaHUH.

3aiuTa 3JeKTpoABUraTesiell OT KOPOTKUX 3aMbIKAHUM U TIEPErpy3KH.

3aiyra CHHXpPOHHBIX 3JIEKTPOABUraTeNeH.

Henonnas nuddepennmanbaas 3ammra muH.

JuddepennunanbHas 3alUTa UH MOACTAaHIMNA ¢ (PUKCHUPOBAHHBIM pacIipeieIeHuEM

IIPUCOEITUHEHHM.

50.
51.
52.
53.
54.

JuddepeHnmranbHas 3ayTa muyH.

ABTOMaTHYECKOE MOBTOPHOE BKIIIOUEHHUE, HA3HAYCHHUE, TPEOOBaHUS.
ABTOMaTHUYECKOE BKJIIOYCHHE pe3epBa, TPeOOBaHUs K ITyCKOBBIM OpraHaM.

AYP: Ha3zHauenue, TpeboBaHus, NpeabsBisemble K AYP.

Ha nuHMM C JIBYXCTOPOHHMM IIUTaHUEM YCTAHOBJIEHBI TOKOBBIE OTCEUKH 0€3

BBIIEP)KKH BpeMeHHU Ha oboux koHuax JIDII. Onpenenuts Tok cpabaThiBaHUS 3aILIUT.

55.

56.

Cl 110 xB C2
21 km 2

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

Xc2.min:13a4 Om

Xcl.maX:912 OmM
Xcllmin:10,7 OM

Onpenenuts Tok cpabaTseiBanust MT3.

6 kB
@_|—|1:} 1,5 km 2 3 0,7 xm 4
%0=0,3 Om/km | %0=0,28 Om/km | Sarp=5+j1,3 MBA
Xemar=6 OM
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 kodpuimeHT TpaHcGopMaIMK CUUTATh PABHBIM 1.

Kosddunment Ttpanchopmanuu H3MEPUTETHHBIX
tpanchopmaropos Toka kra=600/5.



MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE cpe/ICTBA /1Js NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemble pe3y/abTaThl 00y4eHHs U OLIEHOYHBIE CPEICTBA /I IPOBEAeHH s MPOMEKYTOUYHON aTTeCTAINH:

Kon
WHJIMKaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIIUHU

OneHouHble CpeacTBa

IIK-3: CnnocodeH NpUHUMATH Y4YacTHE B NMPOEKTHPOBAHMU 00bEKTOB NPO(eCcCHOHAIBHONH AeSATeJbHOCTH B COOTBETCTBHMH C TEXHHMYECKUM
3ajjlaHMeM M HOPMATHBHO-TEXHHYECKOH JOKYMeHTalueil, co0/roaasi pa3jidvHble TeXHH4YeCKue, IHeprodd¢exkTUBHBbIE U IKOJOTHUYECKHUE
TpeOOBaHNs U MPOBOIUTH 000CHOBAHME MPOEKTHBIX pellleHHi, a Tak:ke 0POPMIATH TEXHUYECKYIO TOKYMEHTAUMIO HA Pa3IUYHbIX CTAAUAX
pa3padoTKH MpPoeKTa

I1K-3.1

Pa3pabatbiBaer u
oopMIIIET  KOMILJICKTHI
MPOCKTHONH © paboueit
JOKYMEHTAIlUU TPOCTHIX
y3J10B CUCTEMBI
3IEKTPOCHAOKEHUS
O0BEKTOB KAMHUTAIBLHOTO
CTPOMTENHCTBA

3agaHus K KypCcOBOMY MPOEKTY:
['padmyeckas 9acTh MPOSKTA: HAYEPTUTH CXEMBI PEIICHHON 3aIUTHI JJI KOKJOTO MPUCOCTUHEHHUS.
Ucxonupie nanabie (Bapuanrt 1)




Upysu = 35 kB
Upyvuu = 6 kB
Cxema PY BH - 3H
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Suarp = 11,2 MBA
Prarp.max = 8,96 MBT
PHarp.min =6,5 MBt
Quarp.max = 6,72 MBap
QHarp.min = 4,88 MBap
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I1K-3.3

Bribupaer
obopymoBaHue TUIS
OTACIIBbHBIX pasaciioB

MPOEKTa Ha Pa3IUYHBIX
CTaUsIX
MIPOEKTUPOBAHUS
CHCTEMBI
ANEKTPOCHAOKEHHS
00BEKTOB KaITUTAJILHOTO

Bonpochb! k KOHTPOJILHOI padoTe Nel

1. Kak ocymecTBisieTcs npoBepka TpaHchopMaTOpOB TOKA IS LieTell peneifHoi 3aiuThl 10 BTOPUYHOM
Harpy3ke?

2. Kakue cxeMbl BKIIOYEHHUS H3MEPUTENBHBIX TPaHC(HOPMATOPOB TOKA MCHOJIB3YIOTCA B pelelHON
samute? Kakoit ko3dduurent cxembl oHH MMeroT? YeMy paBHbI TOKM B pelie MPH pPa3IUYHbIX BHJAX
KOPOTKHX 3aMbIKaHUI?

3. OxapakTepu3ylWTe CXEMbI
HCIIOb3YyEMBIE B PEIICHHOM 3allUTE.

BKJIIOUEHUS  W3MEPUTENIbHBIX  TpaHC()OpPMATOpPOB  HAIPSHKEHUS,




CTPOUTENILCTBA

3agaHus K KypcOBOMY IIPOEKTY:

Bomnpocsl, nojexariue paccCMOTPEHHIO B KYPCOBOM IPOEKTE:
1. BriOpaTh 00beM peneifHON 3alIUThl ¥ aBTOMATUKH B COOTBETCTBUH ¢ TpeboBaHusMu [1Y 3.

Hcxoanbie nannbie (Bapuaur 1)
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Upysu = 35 kB
Upynu = 6 kB
Cxema PY BH - 3H

Xc.max = 2,02 OM
Xc,min = 2,53 OM

Sruom = 16 MBA
Suarp = 11,2 MBA
Pﬂarp.max = 8,96 MBT
PHarp.min = 6,5 MBT
Quarp.max = 6,72 MBap
QHarp.min =4,88 MBap

Yucao orxomsaumx KJI — 8

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

Huna KJT—250 m

1. VerpoiicTBO M NPUHIMIT JEHCTBUS 3JIEKTPOMAarHUTHBIX pelie.
2. YCTpOMCTBO U MPUHIMI ACHCTBUS HHIYKIIMOHHBIX peJie.

3. Pene nampaBieHNss MOITHOCTH: IPUHITUIT IEHCTBHUS, BEKTOPHAS AHarpaMma, CXeMa BKIFOUCHHS.
4.

Ha3znauenue tpanchopMaTopoB TOKa, peKUMBI paboThl. [TorpenHocTs TpanchopMaTopoB TOKA.




5. Br16op TpanchopmaropoB Toka st ycrporicTB P3uA. Kpussie npeaenbHOi KpaTHOCTH.

6. TunoBble cXeMbl COEJUHEHUS TPAHC(POPMATOPOB TOKA.

7. Hasnauenue Tpanc(opMaTopoB HampsoKeHHS. PexuMbl paboThbl, MOTPEIIHOCTh TpaHC(HOPMATOPOB
HampsKEHUS.

8. TunoBble cCXeMbl COCTMHEHHUS TPAHCPOPMATOPOB HAPSIKEHHSL.

IIK-5: Cnoco0eH oneHUBATHL HOPMAJIbHbIE, YTS:KeJIeHHbIe U MOCJeaBapUiiHble PesKMMbl U JUKBUIUPOBATHL ABAPHHHbIE PeKUMbI PadOThI
00beKTOB PO ecCHOHAIBLHOM 1eATeIbHOCTH

I1K-5.3

Cocrasisier CXEMBI
3aMeIIeHUs Ha
00CITyKHBAaEMOM
obopyToBaHUH,
paccuuTHIBaCT
napameTpsl pexxnMa

KOPOTKOTO 3aMbIKaHHUS Ha
obopymoBanuun PY m
JIDII, paccuutbiBaeTr u
BBIOMpAET yCTaBKU U
XapaKTEPUCTUKHU
ycTrpoiicts P3A

Bomnpoce! 1151 3amuThI JIa00OPATOPHBIX padoT:

1. Kak obecnieunBaercsi cenekTuBHOCTE MT3?

2. UYro takoe kordpuimeHt cxembl? Kak oH yuuTsiBaeTcs mpu BeIOOpe ToKa cpabarbiBanust MT3?

3. Kakas cxema MT3 npumeHsieTcst B c€TH ¢ M30JUPOBaHHOM HelTpanpio? [Touemy?

4. Tlouemy nByx(aszHas aByxpeneiiHas cxema MT3 He McCHoib3yercss B CeTH C TIIyX03a3eMJIEHHOM
HEUTpaspo?

5. Kak onenuBaercs 4yBcTBUTENbHOCT MT3?

6. B kakux cirydasix peKOMEHIyeTCsl HCIIOIb30BaHNE TOKOBOM OTCEUKH JIst 3amuThl JIDIT?

7. Kak onpeznensiercs 30Ha JefcTBUS TOKOBOW OTCEUKU?

9. Kak BpIOupaercst TOK cpadaThIBaHUS TOKOBOM OTCEUYKH Ha JIMHUH C ABYXCTOPOHHUM ITUTAaHHEM?

10. Kak onpenensiercst TOK cpabaTbIBaHUs TOKOBOM OTCEUKH?

11. Kak onpenensiercs TOk cpabaTbIBaHUsI TOKOBOI OTCEUKH C BbIIEPKKOW BpeMEHH?

12. ITpuHuun neiicTBUs HECEIEKTUBHOM CUTHAIM3AIMU O 3aMBbIKaHUAX Ha 3eMIII0?

13. ®unbTp TOKOB HYJIEBOH ITOCIIEIOBATEIFHOCTH: CXeMa, IIPUHIIHIT ACHCTBUS, 007IacTh TPUMEHEHHUS?

14. Tpancdopmarop Toka HyJ€BOH MOCIEA0BATENLHOCTH: IPUHIIUIT IEHCTBHS, 001aCTh MPUMEHEHUS?

15.Kakum o00pa3oM MOXXHO HW3MEpPUTh HANpPSHKEHHE  HYJIEBOM  IOCIENOBATEIbHOCTH  Ha
pacnpenenTeIbHOM yCTpocTBe?

16.[Touemy B ceTH ¢ M30JMPOBAHHOW HEHTPANBIO 3aIIMTa OT 3aMBIKAHWW Ha 3E€MJIIO BBITTOJIHSETCS C
JIEIICTBUEM Ha CUTHAJ, a HE HAa OTKIIOYEHHE?

17.Kakue moBpexJIeHUss U HEHOpPMaJlbHbIE
TpaHchopMaTopoB?

18. Ot kakuX MOBPEKACHHI 3amuIIaeT AuddepeHnruanbHas 3amunra Tpanchopmaropa’?

19. I3 xakux COCTaBJIAIOMIMX CKJIaJbIBaeTCs TOK HeOanaHca B AU depeHnanbHOM 3auTe CHIIOBOTO
TpaHcdopmaropa?

20. HazoBuTte ciocoObl CHI)KEHHsI TOKa HebaaHca?

PEXKUMBI pa6OTI)I XapaKTCpHbl I  CHUJIOBBIX




21. Kak Biusiet ucnonb3oBanue pene ¢ bBHT Ha onpenenenue Toka cpabareiBanus nuddepeHmanbsHoM
3alUTHI CUIIOBOTO TpaHchopmaropa?

22. Haznauenue AIIB.

23. Knaccuduxanus ATIB.

24. TlosicuuTe paboTy cXeMbl IyCKOBBIX opranoB ABP.

25. Kak obecnieunBaeTcs pe3epBUpOBaHKE B YHEProcucTemMe?

26. B ceTsix kakoro kiacca Hanpspkenus ucrnonb3yercst OAIIB? [Touemy?

3agaHus K KypCcOBOMY IIPOEKTY:
Bomnpocsl, nojuiexariyue paccMOTPEHHIO B KYPCOBOM IPOEKTE:

1
2.
3.
4

5.

Paccuurars Toku K3 Ha Bcex nmpucoeMHEHUSIX.

PaccuuTath ycTaBKM 3alIUT CHJIOBOTO TpaHc(opMaTopa Ha 0aze 3JeKTPOMEXaHHMUECKUX perle.
PaccuuTarh ycTaBKM 3alIMT CEKIIMOHHOTO BBIKIIIOYATENS Ha 0a3e 3JIEKTPOMEXaHHYECKHIX perie.
PaccuuTath ycTaBKU 3aIlIUT NPUCOEAMHEHUS 110 3a/IaHUI0 HAa 6a3e MUKPOIIPOLIECCOPHOTO PeJIe.
Paccuurare ycraBku aBtomatuku (APHT, AIIB, ABP, AYP, ycTpoiicTBO aBTOMaTH4ECKOIO

BiroueHust KY).

Hcxonnbie nannbie (Bapuanr 1)
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AyIMTOpHBIE KOHTPOJIbHBbIE PAa00ThI:
Bonpoce! kK ayinTOpHON KOHTPOJIbHOM padore Nel

1. Kakue BuIbl KOPOTKHX 3aMbIKaHUHM XapaKTEpHBI AJIs ceTell ¢ 3a3eMieHHON HelTpanbio? Jlaiite nx

XapaKTCPUCTHUKY.

2. Kakwue BB KOPOTKHX 3aMBIKaHUI XapaKTEPHBI IS CETEeH C M30JIMPOBaHHON HelTpanbio? JlaiiTe nx

XapaKTCPUCTHUKY.

3. Uro Takoe HEHOpMaJbHBIE PEXUMBI pabOTHI AIeKTpoodopynoBanus? Kakne HeHOpMalTbHBIE PEXKUMBI

MOTYT BO3HUKATh B BHCKTpOYCTaHOBKaX?

4. Kak TpaHcOpMHpYIOTCS TOKH 3a TpaHcopmarop co cxemo coeauHeHusi oomMoTok Y/A-11 mpu

TAN3
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Upysu = 35 kB
Upyvuu = 6 kB
Cxema PY BH - 3H

Xemax = 2,02 OMm
Xemin = 2,53 OM

raom = 16 MBA
Suarp = 11,2 MBA
Pﬂarp_max = 8,96 MBT
PHarp.min =6,5 MBt
Quarp.max = 6,72 MBap
QHarp.min = 4,88 MBap

Yucino orxoasammx KJI—8

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

Hunaa KJI—250 m




IBYX(}Ha3HOM KOPOTKOM 3aMBbIKAaHUH?

5. Kak TtpancopMupyrorcs TOKH 3a TpaHC(HOpPMATOP CO CXeMOW coeauHeHus oOMoTok Y/A-11 mpu
01HO(a3HOM KOPOTKOM 3aMbIKaHUU?

6. Kakue TpeboBaHMs NpeIbABISIOTCS K pesieitHon 3amuTte? JlaiiTe mX XapakTepUCTHKY.

Bonpockl Kk ay1MTOpHOI KOHTPOJILHO padoTe Ne2

1. TlpuHuun neficTBUS U BEKTOpPHAs AUarpamMma pelie HalpaBJI€HUs MOLHOCTH.

2. HanpaBneHnHas MakcHMajbHasi TOKOBas 3alllUTa: PUHLKI AEHCTBHS, JOCTOMHCTBA U HEJOCTATKH.

3. IpononbHas muddepeHnranbHas 3alUTa JUHUA: TPUHIUI JCHCTBUS, TOK HeOajaHca, CXEMBI,
JOCTOMHCTBA U HEAOCTATKHU.

4. Tlonepeunas nuddepeHnnanbHas 3anTa JHHANR: TPUHIAI JeHCTBUS, TOCTOMHCTBA U HETOCTATKH.

5. Pene conpoTuBieHus: NPUHIMI ACUCTBUS, XapaKTEPUCTHKH.

7. JlucTtaHIMOHHAs 3allUTa JIMHUKA DJIEKTPONEpEeNayu: MPUHLUI JEHUCTBUS, CXeMma, OOecleyeHue
CEJIEKTUBHOCTH.

8. Hanpasnennas 3amura ¢ BU-0510KkupoBKO#A: pUHIUT JeiicTBus, cxema BU-kanana.

9. Huddepenmansuo-daznas 3ammra JISI: npunuun aecTus.

Bonpoce! kK ay1MTOPHON KOHTPOIbHOM padore Ne3
Kaxue moBpexxaeHus XapakTepHBbI IJIs1 CUIIOBBIX TPaHC(HOPMATOPOB?
Cocrasnsromue Toka Hebananca auddepeHInaaTbHOM 3alUThl CUIOBOTO TpaHchopMaTopa.
Cxewmbl auddepeHInanbHOM 3aUThl CUIIOBOTO TpaHchopMaTopa.
["a3oBast 3amuTa CHIOBOrO TpaHchopMaTopa: Ha3HAUYCHUE, IPUHIIUIT ACWCTBUS Fa30BOTO pelle.
Huddepennmanbaas 3anmTa cruiioBoro Tpanchopmaropa c pene J3T-11.
Kaxkue noBpexneHust 1 HeHOpMaJlbHbIE PEKUMBI XapaKTEPHBI JIJIS JJIEKTPOJABUTATENEH?

7. Kakue BBl 3alllUT KMCTIOJB3YIOTCS Ha JIBUTATEISAX MOIMHOCTHIO 70 5 MBT oT mexmydasHbix
KOPOTKHUX 3aMbIKaHHM, UX CXEMbl U TPUHIUI ACHCTBUSI.

8. Kakwe BHJBI 3alTUT UCTOJIB3YIOTCS HA JBUTATENSIX MOIIHOCTBIO CBBIMe 5 MBT oT Mexmyda3HbIx
KOPOTKHUX 3aMbIKaHHM, UX CXEMbl U TPUHIUI ACHCTBUSI.

10. KakoBBI IPUYHHBI IEPETPY3KH AIEKTPOABUTaTeNei? B KakoM cirydae 3ammTa OT eperpy3KH JT0JDKHA
JIEICTBOBATh HA CUTHAJ, a B KAKOM Ha OTKJIIOYEHUE JABUTATENS OT CETH?

11. TlpuHIMO ASHCTBUS 3aIMTHI JBUTATENS OT MEPETPY3KU C UCTIOIB30BaHUEM TEIUIOBBIX pelie, 00JacTh
MPUMEHEHHUSI TAKOM 3aIIUThI, €€ JOCTOMHCTBA U HEJOCTATKHU.

SouhkrwnE




12. [TpuHuMn AEHCTBHSI TOKOBOW 3alIWTHI JBHUTraTelsl OT IMEPerpy3kd, OOJIACTh NMPUMEHEHHUS TaKou
3aIUTBI, €€ TOCTOMHCTBA U HEJOCTATKH, CXEMBI.

13. Cxema u mpUHIMIT ASUCTBHS 3aIIUTHI SJCKTPOIBUTATEINS OT OHWKECHUS HANIPSDKEHUS.

14. ITpuHuMn AEHCTBUS 3aILUTHI AJIEKTPOABUraTessl OT 0JHO(DA3HBIX 3aMbIKaHUH OOMOTKM cTaTOpa Ha
3EMJIIO.

Bonpochl kK ay1uTOpHOH KOHTPOJIbHOM padoTe Ned

1. Kakue noBpexneHus U HECHOPMaJIbHbIE PEKUMBI XapaKTEPHBI 1711 CHHXPOHHBIX T€HEepaTopoB?

2. Kakwue TpeGoBaHuUS MPEABSIBISIFOTCS K 3alIUTE CHHXPOHHBIX T€HEPAaTOPOB?

3. Kak Bnuser npumenenue pene ¢ BHT Ha Tok Hebananca B nuddepennmansuoit 3ammre? [Touemy?

4. 3amuTa CHHXPOHHOTO Te€HepaTopa OT MEXAy(a3HbIX KOPOTKHX 3aMBIKAHHH B OOMOTKE crTaTopa:
MIPUHIIMIT JEHCTBUS, CIOCOOBI CHUKEHHSI TOKa HebanaHca.

5. Cxembl muddepeHIUaTbHON 3allUThl CHHXPOHHOTO TEHEpaTopa, HX MNPUHIMI JEHCTBHSA,
JIOCTOMHCTBA U HEJIOCTATKHU.

6. 3amuTa CHHXpPOHHOTO TeHepaTopa OT 3aMBIKAHUI MEXTy BUTKaMHU OAHOH (ha3pl: MPUHIINTI NEHCTBHS,
cxeMa, orpesieJiecHIe TOKa CpadaThIBaHHUS.

7. 3ammra CHHXpOHHBIX F€HEpAaTOPOB OT 3aMbIKaHHM B 0OMOTKHU CTaTOpa Ha KOPITYC C UCIOJIb30BaHUEM
THII: cxema, npuHLIMI AEUCTBHS, JOCTOUHCTBA U HETOCTATKH.

8. 3amuTa CHHXpPOHHBIX TEHEPATOPOB OT 3aMBIKAHWI B OOMOTKH CTaTOpa Ha KOPITYC C UCTIOIb30BaHUEM
THII ¢ noaiMarHMYMBaHKWEM: CXE€Ma, IPUHLIUII JEHCTBUS, JOCTOUHCTBA U HETOCTATKH.

9. 3amuTa CHHXPOHHBIX TEHEPATOPOB OT 3aMBIKAHUN B OOMOTKH CTAaTOpa Ha KOPITYC C MCIIOJIb30BaHUEM
TpextpanchopmatopHoro ¢mistpa U THII: cxema, mpuHImMn neicTBUS, TOCTOMHCTBA M HEIOCTATKH,
MepTBas 30HA.

10. 3ammTa CUHXPOHHBIX T€HEPAaTOPOB OT MEPErpy3KH € IyCKOM IO HANpsHKEHUIO: CXEMbl, MPUHLIUI
JENCTBHS, TOCTOMHCTBA U HETOCTATKH.

11. ®unpTpoBas 3amMTa CHUHXPOHHBIX TI'€HEPATOPOB OT MEPErpy3Kd: CXEMbl, MPUHIUN JEHCTBHA,
JIOCTOMHCTBA U HEJIOCTATKHU.

12. 3ammTa poTOpa CHHXPOHHOT'O TeHEpaTopa OT 3aMbIKaHHsI Ha 3€MITIO.

13. Haznauenue ycrporicte AUP nu YAIIB, ouepetHOCTh OTKITFOUYEHUSI.

15. ITpunnun aeictBus 1uddepeHanTbHON 3auTh IHH, ee padoTta npu K3 Ha MIMHAX U IPH BHEIIHUX
K3.

16. Kakue Bubl CXEM HCIONIB3YIOTCS Ul 3alIUThl COOPHBIX HIMH M Kakue TpeOoBaHMsS K HUM




MPEAbIBISIOTCS?

17. Cxema nonHoit quddepeHIranbHOM 3aUThl IIHH MOACTaHIUHN C IByMSI CHCTEMaMu COOPHBIX LIUH C
(UKCUPOBAHHBIM pacIpe/ie]IeHUEM MPUCOSTNHEHHM.

18. Henonnas nuddepernuanpHas 3aumTa COOPHBIX IITMH: TPUHITAI JCHCTBUS, CXeMa.

19. 3ammTa cereil MIIaBKUMU MPEIOXPAHUTENSIMH, BBIOOP TOKA CpadaThIBaHHUS.

20. 3amura ceTeil BO3AYIIHBIMU aBTOMaTaMH, BBIOOP MapaMeTpoB CpadaThIBAHUS.

Bonpocs! 1J1s1 NpoBeeHUs IK3aMeHa:

1. Ponb u Ha3HaueHue ycTpoiicTB P3UA B cuctemax 3y1eKTpOCHAOKEHMUS.

2. TpeOoBaHus, MpeAbABIIEMbIC K PEICHHON 3aIlIUTE.

3. PesepBupoBanue 3ammt. biimxaee u 1anpHee pe3epBUPOBAaHUE.

4. Bunpl NOBpeXACHUH B CeTSAX C 3a3eMJICHHOM HeiTpaniplo. BekTopHble auarpaMMbl TOKOB U
HaIpsKEHU.

5. Bunel moBpexieHH B ceTsAX ¢ M30JUPOBAHHOM HEWTpaibio. BekTopHble nuarpaMMbl TOKOB U
HaIpsKEHUN.

6. MaxkcumanbHasi TOKOBas 3alIUTa, BBIOOP apaMeTpoB cpabaThIBaHUS.

7. YcTpoWCTBO M PUHIUI JEHCTBUS 3JIEKTPOMAarHUTHBIX pelie.

8. YcTpoiicTBO M NPUHIMI ASHCTBUS MHIYKIIMOHHBIX pelle.

9. Pene HanpaBieHUs MOIIHOCTH: IPUHITUI JIEHCTBUS, BEKTOPHAS AUarpaMma, CXeMa BKIFOUCHHS.

10. Haznauenue tpanchopMaTopoB TOKa, pexXKUMbI paboThl. [TorpemHocTs TpanchopMaTopoB TOKa.

11. Bri6op TpanchopmaTopoB Toka 1uist ycTpoiicTB P3uA. Kpussie nmpenenbHON KpaTHOCTH.

12. TunoBele cXeMbl COEMHEHUS TPAHC(POPMATOPOB TOKA.

13. Haznauenue tpanchopMaTOpOB HampsDKEHUs. PeXUMBI pabOThI, MOTPEIIHOCTh TPaHC(HOPMATOPOB
HaNpsHKEHUS.

14. TunoBbIe CXEMbI COEAMHEHUS TPAHCPOPMATOPOB HAIIPSHKEHHUS.

15. MT3: na3HaueHue, BHIOOp MapaMeTpoB cpabaThIBaHUS, YyBCTBUTEILHOCTb.

16. MT3 ¢ GIIOKUPOBKO# 1O HATIPSKEHHUIO.

17. O6ecneuenue cenekrusHoctd MT3.

18. Cxembr MT3 Ha MOCTOSTHHOM OIIEPaTUBHOM TOKE.

19. TokoBas oTceuka, BHIOOp MapaMeTpoB cpabaThIBaHUSI.

20. TpexcryneHuaTasi TOKOBas 3aIlUTa, BEIOOP MMapaMeTpoB €€ cpabaThIBaHUS.

21. Hanpasnennas MT3: Ha3HaueHuUe, BEIOOp NapaMeTPOB CpadaThIBAHMSL.




22.3ammTa OT 3aMBIKAHUI HA 3€MJTIO B CETSX C H30JUPOBAHHON HEUTPAIIBIO.

23. Bupl noBpexA€HUN U HEHOPMAJIbHBIX PEKUMOB pabOThI CUIIOBBIX TPAaHCPOPMATOPOB.

24. ToKOBBI€ 3aLIUTHI CUJIOBBIX TPAaHC(HOPMATOPOB.
25."a3oBas 3amura TpaHchOpPMaTOPOB.

26. [IpyHIMT 1EHCTBHS Ta30BOTO pele.
27.3amura nexoBbIX TPaHCHOPMATOPOB.

28. BeipaBHMBaHKE TOKOB I10 BeIMYUHE U 110 (a3e B auddepeHimanbpHoi 3amure TpanchopmMaropos.

29. Cocrapisronire Toka Hebananca B qudpepeHInaaIbHON 3aluTe.
30. [Ipomonbrast quddepeHmanbHas 3aruTa JTMHH.

31. ToxoBas nonepeunas nuddepeHImanbHas 3amuTa JHHAH.

32. HanpaBnennas nonepevnas audQepeHnnanbHas 3amunTa JTTHAA.
33. JlucraHiMoHHAas 3allUTa: MPUHIUT JICHCTBHS, OCHOBHBIC OPTaHBbI.
34. XapaKkTepuCTHKU pejiec CONMPOTUBIICHUS B JTUCTAHIIMOHHOW 3aIUTE.
35. O0ecrieyeHrE CENCKTUBHOCTH TUCTAHIIMOHHBIX 3alIHT.

36. uddepennmanbao-(azHast BRICOKOYACTOTHAS 3aIIUTa JTHHUAHN dJIEKTPOTIEPEIaun.

37. HammpaBneHHass BBICOKOYACTOTHAs 3alUTa JIMHUH 3JI€KTpoIepeIayu.

38. ®dunbrpoBas HanpasieHHas 3ammTa JIDI1 ¢ BU-0:10kupoBKOii.

39. IToBpexieHus: 1 HEHOPMaJIbHbIE PEKUMBI PAOOTHI TEHEPATOPOB.

40. 3amuTa reaeparopa OT KOPOTKHX 3aMbIKaHUI B 0OMOTKE CTaTopa.

41, 3amuTa reHepaTopoB OT OAHO(A3HBIX 3aMbIKaHUI B 00OMOTKE cTaTopa.
42.3amuTa reHeparopa OT BUTKOBBIX 3aMbIKaHUW B OOMOTKE CTaTopa.

43. 3amuTa reHepaTopoB OT Meperpy3ku ToKaMyu 00paTHON MOCIEe0BATEIbHOCTH.
44, 3amuTa reHepaTopoB OT 3aMbIKaHUI Ha 3eMJII0 B 0OMOTKax poTopa.

45, 3amuTa reHepaTopoB OT BHELITHUX KOPOTKUX 3aMbIKAaHHH.

46. 3amuTa IEKTPOIBUTATENCH OT KOPOTKUX 3aMBIKAaHHH U TIEPETPY3KH.
47.3amuTa CHHXPOHHBIX JIEKTPOIBUTATENEH.

48. HenomHast muddepeHnmanpHast 3aiiiTa IjH.

49. luddepennmanpHas  3alMTa [IMH ~ HOJACTaHIMM ¢ (PUKCHPOBAHHBIM

MIPUCOETUHEHU.

50. InddepennmanbHas 3ammra muH.
51. ABTOMaTH4eckoe MOBTOPHOE BKIIIOUEHNUE, Ha3HAUYEHUE, TPEOOBaHNUS.
52. ABTOMaTH4eCKOE BKJIIOUEHHE Pe3epBa, TPeOOBAaHMUs K MYCKOBBIM OpTraHaM.

pacnpeneneHueM




53. AYP: naznauenue, TpeboBaHus, npeabssisgeMmbie kK AYP.

54. Ha nuHuu ¢ ABYXCTOPOHHUM IIMUTAHUEM YCTAaHOBJICHBI TOKOBBIE OTCCYKHU 0e3 BBIICPIKKH BpEMEHHU Ha

o6oux xonnax JISII. Onpenenuts TOK cpabaTbIBaHUS 3aLIUT.

Xe1.max=9,2 OM

C, 110xB C,
21 km 2

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

Xcl.min:10,7 OMm XcZ.min:13,4 Om

55. Ompenenuth TOk cpabareiBanus MT3.

56.3amauya

TAA

6 kB

( ) | Dl 1,5 kxm DZ | |:|3 0,7 kxm 4 |
X0=0,3 Om/kM Suarp=5+j1,3 MBA

X0=0,28 Om/xMm
Xema=b O
Xemin=7,3 OM

Yemy OyayT paBHBI TOKH B peJie IpU IBYyX(Ha3HOM KOPOTKOM
3ambikanun (a3 AC 3a Tpancopmaropom co cxemoit Y/A-11
CO CTOPOHBI OOMOTKH, COETMHEHHOM B cxemy Y?

IlepBUYHBIII TOK KOPOTKOrO 3aMblKaHMs paBeH 12 KA.
[ToTepsimu B cumoBoMm TpaHchopmaTrope MpeHeoOpeub, a ero
KO3 PUIMEHT TpaHchopMaIK CYUTATh PaBHBIM 1.

Koaddumuent Tpanchopmauu U3MEPUTEIIbHBIX
TpancdopmaropoB Toka kra=600/5.

TAc E




0) Ilopsimok mpoBeJeHUs] MPOMEKYTOYHOH ATTECTALMH, MOKA3aTeJIM M KPUTEPHUU
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 00JAaCTH TEOPUM PENCHHOM 3aIlUThl, pacyeTa U OLIEHKH YCTaBOK 3alUT,
OIpe/ieNIEHUs] TOKOB KOPOTKOI'O 3aMbIKaHUA JUIsSl pacueTa IapaMeTpoB cpadaTbIBaHUs peleiiHON
3aIUTHI;

— Ha OIEHKY «XOpoOIo» — OOyYaroIIuics TIOKa3bIBaeT CPEJHUH YPOBECHb
c(OPMHPOBAHHOCTU KOMIIETEHLUH, T.e. CTYJIEHT AOJDKEH IOKa3aTh 3HaHMs BUAOB pesIeHHON
3alUThl U IPUHLUIIOB UX AEUCTBUSL, JIIEMEHTHOM 0a3bl peeHOM 3aIUThI;

— Ha OLEHKY «yA0BJIETBOPUTEJIBHO» — 00yUaIOIIMNACS TOKa3bIBaeT MOPOrOBBI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIHM, T.€. CTYJCHT JOJDKEH 3HATh MPUHIIMII JCHCTBUS U yCIOBUS
BbIOOpa yCTaBOK HanOoJiee MPOCTHIX 3aLLUT;

— Ha OIEHKY «HEYIOBJIETBOPUTEJIBLHO» — pe3ylbTaT OOydYeHUs HE JOCTUTHYT,
oOyyaroImuiicss He MOKeT IOKa3aTh 3HAHWN, YMEHUH W HAaBBIKOB B 00JACTU TEOPUM pPEICHHON
3alIUTHl 1 HABBIKOB OIPEIEIICHHS ITapaMeTPOB X CpabaThIBAHUS.



