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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KECHHSI TPOMBIIIICHHBIX TPEIPUITAN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHA0KEHUS IIPOMBIIUICHHBIX MPEITPUIATHN

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peaymsanuu B 2027 - 2028
y4eOHOM ToIy Ha 3acelaHuu Kaeapbl IEKTPOCHAOKEHHS TIPOMBIIIICHHBIX MTPEANPHSITHI

[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




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Iensro OCBOCHUS JUCIIUTLINHBI «Peneitnas 3aluTa u aBTOMAaTHUKa
AJICKTPOIHEPTETHYECKUX CHUCTEM U ceTel» sABisgeTcss (OPMHPOBAaHHE Y  CTYJACHTOB
npodeCCHOHATIBHBIX 3HAaHUI B 00JACTH TEOPUU U MPAKTUKU YCTPOHCTB PENEHHON 3aIuThl U
aBroMatu3anuu (P3uA) sleKTpOIHEPreTHUECKUX CUCTEM, a TaK)KE€ HABBIKOB pacyeTa yCTaBOK
TOKOBBIX 3aIlIUT U YCTPOWCTB ABTOMATHKU 3JIEMEHTOB AJIEKTPOIHEPIETUUYECKON CHCTEMBI U
MIPOEKTUPOBAHUS CXEM PEJICUHOM 3aIlIMThl U aBTOMATUKH.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe1bHOI POrpaMMbl

Jucuunnuna «PeneiiHass 3amuTa ¥ aBTOMAaTHUKA 3JIEKTPOIHEPreTUYECKUX CUCTEM U
CeTei» BXOIUT B YacTh Y4eOHOro IuIaHa, (OPMUPYEMYIO YYaCTHHKAMH OOpa30BaTEIbHBIX
OTHONICHUH 00pa30BaTEIHLHON MPOTPaAMMBI.

JUis  u3ydeHus ~ AWCHUIUIMHBI ~ HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YyUEHUS TUCIUIUINH/ PAKTUK:

Teopernueckre OCHOBBI JIEKTPOTEXHUKU

DIEKTPOIHEPTreTUYECKUE CUCTEMBI U CETH

CoOcTBeHHbIE HYXIbl 1 BTOPUYHASI KOMMYTAIIUS AJIEKTPUYECKUX CTAHIIMNA U TTOACTAHITNI

DNEKTPUUECKUE U DJIEKTPOHHBIE allllapaThl

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

OnexkTpocHab)eHue

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/ibTaTbl 00y4YeHust

B pesynbraTe ocBOeHMs IUCHMILIMHBI (Momyis) «PeneiiHass 3ammra M aBTOMAaTHKa
JIEKTPOIHEPTETUUECKUX CHCTEM U ceTei» OoOydaromMics JOJDKEH 00JalaTh CleLyIOIUMU
KOMIIETCHIMSIMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

[1K-3 CnocobeH mNpHHUMATh ydacTHe B TPOEKTUPOBAHMHM OOBEKTOB TMPO(ECCHOHATBHOM
JEATEIIBHOCTH B COOTBETCTBUM C TEXHUYECKMM 3aJaHMEM M HOPMAaTHUBHO-TEXHMUYECKOHN
JTOKyMEHTaIMen, coboias pa3IuyHble TeXHUYECKHEe, YHEProdHEKTUBHBIE U IKOJIOTHUECKUE
TpeOOBaHUS W NPOBOJUTH OOOCHOBAaHME TPOEKTHBIX pELICHUH, a TaKkke O0oQpopMIsATh
TEXHUYECKVYIO JIOKYMEHTALIUIO HA Pa3IMYHBIX CTAIUAX Pa3paOOTKH IPOEKTa

[1K-3.1 PazpabGateiBaeT M odopmisieT KOMIUIEKTHI MPOEKTHOM U paboueit
JOKYMEHTAIIUH TPOCTHIX Y3JI0B CHCTEMBI JJIEKTPOCHAOKEHUS OOBEKTOB
KallUTaJIbHOTO CTPOUTENILCTBA

[1K-3.2 BriOupaer onTUManmbHBIE TEXHMYECKHE peleHHs [UId  pa3paboTKu
OTHCNBHBIX pAa3/lelOoB Ha PAa3UYHBIX CTAAUAX MPOEKTa CHUCTEMEI
AJIEKTPOCHA0KEHHS 00BEKTA KAUTAIbHOTO CTPOUTENILCTBA

[1K-3.3 Bribupaer o60pyaoBaHue i OTACTBHBIX PA3/IETI0B MPOEKTA HA PA3TUUYHBIX
CTaluAX TPOEKTUPOBAHUS CHCTEMbI 3JIEKTPOCHAOXKEHUs OO0BEKTOB
KaluTaIbHOIO CTPOUTEILCTBA

[1K-5 Cnoco0OeH olieHMBaTh HOpPMAallbHbBIE, YTSDKEICHHbIE M IOCIeaBapUHbIE PEXUMBI U
JMKBUAMPOBATH ABAPUUHBIE PEKUMBI pabOTHI 00BEKTOB MPO(ECCHOHATLHOMN AEATEIbHOCTH

[1IK-5.1 Opranu3oBbIBacT IIPOBEJICHUE aBapUIHO-BOCCTaHOBUTEIIBHBIX U
PEMOHTHBIX Pa0OT Ha 000PYAOBAHUH NOACTAHIINN

[1K-5.2 [IpoBoauT mnpoduUIaKTUYECKWE HWCHBITAHUA U OCYLIECTBIISAET aHalIHu3
(GYHKIMOHMPOBAHUS YCTPOUCTB PEJICHHOM 3aIIUTHI M aBTOMATHKH




[1K-5.3

CocraBnsieT cXeMbl 3aMelieHUsT Ha OOCTyXKMBaeMOM 00OpYJIOBaHUH,
paccuMThHIBAaET  MapaMeTpbl  peKUMa  KOPOTKOrO  3aMbIKaHHMS  Ha
obopynoBanuu PY u JIOII, paccuuThiBaeT M BBIOMpPACT YCTaBKU H
XapaKTEPHUCTHKHU yCTporcTB P3A




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO01mast TpyI0eMKOCTh TUCIUIUIMHEI COCTaBIsAeT 4 3aueTHhIX equHul] 144 akan. yacos, B

TOM YHCJIC:

— KOHTaKTHas pabora — 77,6 akaJ. 4acoB:
— ayauTOpHas — 72 aKaJl. 4acoB;

— BHEAyAUTOpHAs — 5,6 akaj. 4acos;
— camocTosiTenpHas pabota — 48,7 akaj. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— MOJTOTOBKA K dK3ameHy — 17,7 akaj. yac

dopma arTecTaluy - KypcoOBOU MPOEKT, IK3aMEH

AynutopHas 3 s
o | womraxrias pagora E E dopMa TeKyILIEro
Paznen/ Tema % (B axa. acax) E = Brx . KOHTDOIIA Kog
T — s & O|CaMOCTOATENLHOH | YCIEBACMOCTH H | o
@) g g5 padoThI MIPOMEKYTOUHOMH
Tlek. mab. | mpaxT. z'g aTTecTaluy
3aH. | 3aH. | O =
1. Beenenue
CamocrosTensHoe
u3yueHue y4yeOHou
JIATEPaTypHI,
1.1 Ha3naueHue peneiHON KOHCHe?a AymuTopHas
SAIATH 1 ABTOMATHKI 0,5 0,2 JICKIIUH; KOHTPOJIbHAS TIK-5.3
HOJATOTOBKA K pabota Nel
ayIUTOPHOM
KOHTPOJIBHOM
pabore
CamocTrosTenpHoe
1.2 IoBpexxnenus u u3ydyeHue yueOHon
HEHOPMaJbHbIE PEKUMBI JATEPaTypHl,
paboThI KOHCIIEKTa AynuropHas
SIIEKTPOIHEPTETUIECKIX 7 1 0,2 TIEKINH; KOHTPOJIbHAS TIK-5.3
CHUCTEM. COOTHOILIEHHUS TOKOB MOATOTOBKA K pabota Nel
pu TpaHcHOpPMaTOPHBIX ayAUTOPHOMN
CBA3SIX B CETH KOHTPOJIbHOM
pabote
CamocrosTenpHoe
u3ydeHue yueOHoun
JATEPaTypHl,
1.3 OcHoBHbIE TpeOOBaHUS, KOHCIIEKTa AynutopHas
MpeIbsBISIEMbIC K PEJICHHOMN 0,5 0,2 JIEKITHIL; KOHTPOJIbHAS TIK-5.3
3aIInTe MOATOTOBKA K pabora Nel
ayAUTOPHOM
KOHTPOJIbHOM
pabore
HWroro no pazgeny 2 0,6
2. DJeMeHTBI yCTpOIcTB

peaeriHON 3alUThl U ABTOMATHKHU




CamocrosTensHoe
n3ydeHue yuyeOHOH

21 W3mepuTenbHbIe
’ JIUTEPATYPHI,
TpancopmaToprt roka. KOHCIIEKTa AynuTtopHas
MMOTPEIIHOCTH BBIOO u N
P ’ P 0,2 JIEKITHIL; KOHTPOJIbHAS TIK-3.3
MpoBepKa JUTS cXxeM o 6 1
NE JICOTOBKA K pabota Ne
peNeiHOM  3aIlUThI, CXEMBI Ay THTOPHO
COEIUHCHMS Kg;TpoélHOﬁ
pabote
CamocTosaTensHOe
N H3YyYCHHE YUCOHOU
2.2  TlpuHuun  aeWcTBUS, Y Y
MOTPEIIHOCTH M CXEMBI JATCPATYPHI,
COETUHCHMS 00MOTOK KoHcreKTa AynuTopuas
A 0,2 JIEKITHIL; KOHTPOJIbHAS TIK-3.3
P MOJArOTOBKA K pabota Nel
TpaHchopMaTopoB ay HTOpHOM
HaNpsHKCHUS KOHTPOMHHOM
pabote
CamocTosTenbHOe
U3yueHHe yueOHOM
JIUTEPATYPHI,
KOHCIIEKTa AynutopHas
2.3 Krnaccudukammst u .
HAPAMETDEL enqé 1 0,2 JICKIUH; KOHTPOJIbHAS TIK-5.3
P PP IMOJAOTOBKA K pabota Nel
ayIUTOPHOU
KOHTPOJIBHOM
pabote
Wroro no pazneny 0,6
3. TOKOBBIE 3aIIMTHI
CaMocTosTENbHOE
H3ydeHue yueOHoit
3.1 MakcuMmanbHas TOKOBas Y y
JIUTEPATYPHI,
3amura. Beibop mapamerpoB KOHCIOKTA amra
cpabaThIBaHHS . N
HpBCTBHTeﬂbH6CTb 0,2 JIEKIIH; nabopaTopHO TIK-5.3
y ’ MOATOTOBKA K paboThl
CEJIEKTHBHOCT, same
pE3epBUPOBAHUE, CXEMBI faopaTopHo
paboThI
CamocTosTenbHOe
U3yueHHe yueOHOM
3.2 TokoBas oTCeuKa. JIUTEPaTypBhl,
Orceuka Ha JIMHHAX C KOHCIIEKTa Bammura
JBYXCTOPOHHMM IIUTaHHEM. 0,2 JIeKLUii; nabopaTopHOi IK-5.3
Otceuka € BBIIEPIKKOU ITOATOTOBKA K paboThI
BPEMEHHU. 3aIuTe
71a00paTOpHOI
paboTsI
CamocTosaTensHoe
3.3 TokoBbIc HampaBJICHHBIC U3yueHHne yueOHOM
3aIUTHI: peJie HarpaBJICHHS JIUTEPATypHI,
MOIIHOCTH, TIPUHIIATT KOHCIIEKTa AynuTtopHas
JICHCTBUS 3alllUTHl U BBIOOD 0,2 JICKIUH; KOHTPOJIbHAS TIK-5.3
TOKa cpabaThIBaHUSA, MEPTBAast MOATOTOBKA K pabora Ne2
30Ha, 30Ha  KacKaJIHOTO ayJJUTOpHOMU
IEUCTBUS KOHTPOJIbHOU

pabote




3.4 3ammra OT 3aMBIKAHHK

CamocrosTensHoe
n3ydeHue yuyeOHOH

JIUTEPaTypBhl,
Ha 3eMJII0 M OAHO(A3HBIX
KOPOTKHUX 3aMBIKaHU Komerierra 3aupra
p : 4 0,2 JICKIIUH; nabopaTtopHO TK-5.3
CrnocoObl NOJIydeHUs ToKa
o HOATOTOBKA K paboThl
HYJIeBOI
3aIuTe
MIOCJIeIOBATEIbHOCTH N
nabopaTtopHOn
paboThI
Uroro no pazneny 12 0,8
4. JluddepeHunanpHas 3amuTa
JIMHUR
CamocrosTensHoe
u3ydeHue yueOHOH
JIUTEPaTyphl
4.1 IMpononbHas PATYPEL,
ddepeHImaTbas amTa: KOHCIIEKTa AynutopHas
N ) 0,2 JIeKINH; KOHTPOJIbHAS MK-5.3
OPUHLUI ~ JEHCTBHSA, TOK
HOATOTOBKA K pabora Ne2
HebaaHca, CXeMbl o
ayAUTOPHOH
KOHTPOJIBHOM
pabote
CamocrosTensHoe
u3yueHue yuyeOHon
JUTEPaTypHL
4.2 TlomepeuHass TOKOBas M PaATYPHI,
KOHCIIEKTa AynuTopHas
HarpaBJIeHHas N
tnddepermatbRas  samTa 0,2 JIEKIIHH; KOHTPOJIbHAS TIK-5.3
<P MOJrOTOBKA K pabora Ne2
JIMHUHA N
ayAUTOPHOH
KOHTPOJIBHOMN
pabote
Hroro no pazaeny 0,4
5. lucTaHIMOHHAs 3aIIUTa JIMHUH
CamocrosTenpHoe
u3ydyeHue yueOHon
JATEPaTypHl,
5.1 TlpuHuun JeWcTBUS W KOHCIIEKTa AynutopHas
obecrieyeHHe CEIeKTHBHOCTH 0,2 JIeKLU; KOHTPOJIbHAS MK-5.3
JUCTAHIIMOHHOM 3aIlUTBhI MOJrOTOBKA K pabora Ne2
ayAUTOPHOM
KOHTPOJIbHOM
pabote
CamocrosTenpHoe
u3ydeHue yueOHon
JATEPaTypHl,
52 XapaKTepUCTUKU KOHCIIEKTa AynuropHas
cpabaThIBaHUS pene 0,2 JIeKIHH; KOHTPOJIbHAS IK-5.3
COIIPOTUBIICHUS MOJrOTOBKA K pabora Ne2
ayAUTOPHOM
KOHTPOJIbHOM
pabore
Hrtoro 1o paszaerny 04

6. BricokowacTOoTHas  3amMTa

JIMHAMN




6.1 HampaBneHHas 3amura c
BY-6noxupoBkoit

0,2

CamocrosTensHoe
n3ydeHue yuyeOHOH
JIUTEPaTyphl,
KOHCIIEKTa
JIEKIUH;
MOJITOTOBKA K
ayIUTOPHOU
KOHTPOJIBHON
pabote

AynuropHas
KOHTpPOJIbHAs
pabora No2

IK-5.3

6.2 dunbrpoBas
HampaBlIeHHAs  3alluTa C
BY-6noxupoBkoit

0,5

0,2

CamocrosTensHoe
u3yudeHue yuyeOHOH
JIUTEPaTyphl,
KOHCIIEKTa
JIEKIIUH;
MOJITOTOBKA K
ayIUTOPHOM
KOHTPOJIBHON
pabote

AynutopHas
KOHTpPOJIbHAs
pabora No2

IK-5.3

6.3
JuddepenumnansHo-daznas
BBICOKOYACTOTHAS 3AIHTA

0,2

CamocTosTenbHOe
U3yueHHe yueOHOM
JIUTEPATYPHI,
KOHCIIEKTa
JICKIUH;
MIOJITOTOBKA K
ayIUTOPHOU
KOHTPOJIBHOM
pabote

AynutopHas
KOHTPOJIbHAS
pabota Ne2

IIK-5.3

Wroro no pazneny

2,5

0,6

7. 3armura
TpaHchopMaTopoB

CHUJIOBBIX

7.1 [ToBpexxaenus i
HEHOPMAaJIbHBIC PEKUMBI
paboThl CHJIOBBIX
TpaHchopMaTopoB

0,5

0,2

CaMoCTOATEIEHOE
U3yueHHe yueOHOM
JIUTEPATyPHI,
KOHCIIEKTA
JICKITUIA,
MOArOTOBKA K
3aIIUTE
71a00paTOpHOI
paboThI

3amura
nabopaTopHO
paboThI

IK-5.3

7.2 HuddepennuansHas
3ammUTa  Tpanchopmaropa:
TOK  HebamaHca,  BBIOOD
napaMeTpoB cpabaThIBaHUS,
CXEMBbI

0,2

CaMmocrosTensHoe
n3ydyeHune yaeOHon
JIUTEPATYPHI,
KOHCIIEKTa
JICKIUH;
MOATOTOBKA K
3almre
naGopaTtopHOH
paboTHI

3amura
nabopaTopHOi
paboThI

IK-5.3

7.3 3ammra OT BHEIIHUX
KOPOTKHUX 3aMbIKaHH

0,5

0,2

CaMocrosTensHoe
u3yudeHue yueOHoH
JIUTEPATYPHI,
KOHCIIEKTa
JICKIUH;
MOJITOTOBKA K
ayJJUTOPHOMU
KOHTPOJIbHOU
pabote

AynutopHas
KOHTPOJIbHAS
pabota Ne3

IK-5.3




CamocrosTensHoe
n3ydeHue yuyeOHOH

JIUTEPaTypBhl,
KOHCIIEKTa AynuropHas
7.4 3amuTa oT neperpy3ku 0,5 0,2 JICKIIUH; KOHTPOJIbHAS TK-5.3
MOATOTOBKA K pabota Ne3
ayIUTOPHOU
KOHTPOJIBHON
pabote
CamocrosTensHoe
u3yudeHue yuyeOHOH
JIUTEPaTypBhl,
KOHCIIEKTa AynuropHas
7.5 T"a3oBas 3amura 0,5 0,2 JIEKITHIL; KOHTPOJIbHAS TIK-5.3
MOATOTOBKA K pabota Ne3
ayIUTOPHOM
KOHTPOJIBHON
pabote
Wroro no pazneny 4 1
8. 3amuTa 3neKTpoIBUTATENCH
CamocrosTensHoe
u3yueHue yuyeOHon
8.1 ToBpexaeHus u JTUTEPATYPHI,
HEHOPMaJIbHBIC PEXUMBI KOHCIIEKTa AynuTopHas
paboThl 3JIEKTPOABUTATEIICH. 0,5 0,2 JICKIIHH; KOHTPOJIbHAS TIK-5.3
TpeboBanus K  3aluTe MO/ATOTOBKA K pabora Ne3
IBUATATEIEH ayIUTOPHOM
KOHTPOJIBHOMN
pabote
CamocrosTenpHoe
8.2 3amuTa u3ydeHue yueOHon
JNEKTPOABUTATENCH JATEPaTypHl,
HanpspkeHreM Bbime 1 kB: KOHCIIEKTa AynutopHas
or wmexaygasueix K3, ot 15 0,2 JIEKITHIL; KOHTPOJIbHAS TIK-5.3
3aMBbIKaHUSI OJHOW (a3bl Ha MOJrOTOBKA K pabora Ne3
3eMIII0, OT TEperpy3kd H ayAUTOPHOMN
TOHIKESHUSI HATIPSDKCHUSI KOHTPOJIbHOM
pabote
CamocrosTensHoe
n3ydyeHue yaeOHon
JIUTEPATYPHI,
8.3 3amuThl KOHCIICKTa AynuTtopHas
3NIEKTPOABUTATETEH 05 0,2 JIeKLUii; KOHTPOJIbHAS IK-5.3
HanpspkeHuem 10 1 kB IIOATOTOBKA K pabora Ne3
ayJJUTOPHOMU
KOHTPOJIbHOM
pabore
Hroro no pazaeny 2,5 0,6
9. 3amura reHepaTopoB
CamocTosTenbHOe
u3yueHue yuyeOHOH
9.1 [MoBpexaeHus u JMTCEPATYPLL,
HEHOpMaJbHbIE PEHKHUMBI KOHCHGETa AyanTopHas
pabots! FeHEPATOpOE. 0,5 0,2 JIEKITHIL; KOHTPOJIbHAS TIK-5.3
TpeGoBaHis K UX samuTe TOAITOTOBKA K pabota Ned
ayAUTOPHOMN
KOHTPOJIbHOM

pabote




CaMOoCTOSITEIbHOE

9.2 3amuTe 00MOTKH H3YyYCHHE YUCOHOH
cTaTopa: OT MeXAy(a3HBIX JIUTEPaTypBhl,
K3, or 3aMbIkaHWil MEXIy KOHCIIEKTa AynuropHas
BUTKaMH OJHOW (asbl, OT 1 0,2 JICKIIUH; KOHTPOJIbHAS TK-5.3
3aMBIKaHHUSI Ha KOPIYC, OT MOJITOTOBKA K pabora Ne4
Meperpy3kd TpPH BHENTHUX ayAUTOPHOH
K3 KOHTPOJIbHOH
pabote
CamocrosTensHoe
u3yudeHue yuyeOHOH
JIUTEPaTyphl
9.3 3amra poropa: OT PaTypHI,
3aMBIKaHUsI Ha KOPIyC BO Komererra AymiTopuas
N 0,5 0,2 JIEKIIUH; KOHTPOJIbHAS TIK-5.3
BTOpOU TOUKeE, oT
MOJTrOTOBKA K pabota Ne4
HeperpysKku N
ayAUTOPHOH
KOHTPOJIBHON
pabote
HWroro no pazneny 2 0,6
10. 3amura cOOPHBIX HIMH
CamocrosTensHoe
u3yueHue yuyeOHon
JIATEPaTypHI,
KOHCIIEKTa AynuTopHas
10.1 nhdepenumanpHas N
Aupdepenn 2 0,2 JIEKITHIL; KOHTPOJIbHAS TIK-5.3
3aIIUTa IIHH
HOJATOTOBKA K pabora Ne4
ayIUTOPHOM
KOHTPOJIBHOMN
pabote
Hroro mo pazgery 2 0,2
11. 3ammra DIEKTPOYCTaHOBOK
HHU3KOTO HANPSDKEHUS
CamocTrosTenpHoe
u3ydyeHue yueOHon
JIATEPATyPHI
11.1 3ammuTa PATYPEL,
KOHCIIEKTa AynutopHas
AJIEKTPOYCTAHOBOK  HH3KOTO .
1 0,2 JIEKITHIL; KOHTPOJIbHAS TIK-5.3
HaIpsHKEHHS
MOATOTOBKA K pabora Ne4
MPEIOXPAHUTEISIMH N
ayAUTOPHOMN
KOHTPOJIbHOM
pabote
CamocrosTenpHoe
u3yueHue yuyeOHOH
11.2 3amura Y Y
JATEPaTypHl,
3JIEKTPOYCTAHOBOK  HU3KOTO
KOHCIIEKTa AynauropHas
HaInpsHKEHHS .
1 0,2 JIEKI[HH; KOHTPOJIbHAS TIK-5.3
ABTOMaTHYECKUMHU
MOATOTOBKA K pabora Ne4
BO3IYIITHBIMH N
ayAUTOPHOMN
BBIKJTFOYATEIISIMH .
KOHTPOJIbHOM
pabore
HWroro no pazaeny 2 0,4

12. ABTOMAaTHKA
3JICKTPOIHEPTETUIECKIX CUCTEM




CamocrosTensHoe
n3ydeHue yuyeOHOH

JIUTEPaTypBhl,
12.1 ABTOMaTHYECKOE KOHCIICKTa 3amura
MOBTOPHOE BKITFOUCHUE 0,5 0,2 JICKIIUH; nabopaTtopHO TK-5.3
(AIIB) MOJATOTOBKA K paboThl
3aIuTe
nabopaTtopHOn
paboThI
CamocrosTensHoe
u3yudeHue yuyeOHOH
JIUTEPaTypBhl,
12.2 ABTOMaTHYECKOE KOHCIIEKTa 3amura
BKITIOUCHUE pe3epBHOTO 1 0,2 JICKIIUH; nabopaTopHO TK-5.3
nuranus (ABP) MOATOTOBKA K paboThl
3aIuTe
nabopaTtopHOH
paboThI
CamocTosTenbHOe
U3yueHHe yueOHOM
12.3 ABTOMaTHYECKast JIUTEPaTypHl,
gacToTHasi pasrpy3ka (AUYP) KOHCIIEKTa AynutopHas
u YaCTOTHOE 0,5 0,2 JIEKIINH; KOHTPOJIbHAS TIK-5.3
aBTOMATHYECKOE ITOBTOPHOE MMOATOTOBKA K pabota Ne4
BkitoueHune (YATIB) ayIUTOPHOU
KOHTPOJIBHOM
pabote
Wroro no pazneny 2 0,6
13. DBroimomHeHne ©  3amiuTa
KYypCOBOT'O IIPOEKTa
CamocTosaTenbHOe
n3ydyeHune yaeOHon
131 Bri6op o0beMa JTATCPATYDEL,
peneiHoi 3aIIUTHI u CTIPaBOHHOM " KypcoBoii npoexr.
3 HOPMATHUBHOU TIK-3.3
ABTOMaTHKU B COOTBETCTBUM . Paznen Nel
¢ TpeboBarmsamu [1YD JUTCPATYPEL,
BBITIOJTHEHHE
KypCOBOTO
pOeKTa
CamocToATeNnbHOE
n3ydyeHune yaeOHon
JIUTEPATYPHI,
CTIPaBOUHOH i KypcoBoii mpoexr.
13.2 Pacuer TokoB K3 3 HOPMAaTUBHOM yP b TK-5.3
Paznen Ne2
JIUTEPATYPHI;
BBITTOJTHCHUE
KypCOBOTO
MPOEKTa
CaMocrosTensHoe
n3ydyeHune yaeOHon
13.3 Pacuer ycTaBoK 3amuT [TATCPATYPHL,
CUJIOBOTO  TpaHc(opmMaTopa CHIPABOTHOM H KypcoBoii mpoexr.
3 HOPMAaTHUBHOM TK-5.3
Ha baze Paznmen Ne3
JIMTEPATYPHI;
JIEKTPOMEXAHHUYECKHX peJie
BBITTOJTHCHUE
KypCOBOTO

MPOEKTa




13.4 Pacuer yCTaBOK 3all[HUT
CEKITMOHHOTO  BBIKJIIOYATEIIS
Ha Oase
AJIEKTPOMEXAHUYECKUX pelie

CamocrosTensHoe
n3ydeHue yuyeOHOH
JIUTEPaTyphl,
CIPABOYHOM U
HOPMAaTHUBHOM
JUTEPATYPHI;
BBINOJIHEHHE
KypCOBOTO
MIPOEKTa

KypcoBoii mpoekr.
Pazmen Ne4

IK-5.3

13.5 Pacuer ycTaBOK 3allHT
NpUCOCIMHEHUsT Ha  0ase
MUKPOIPOLIECCOPHOTO peJie

CamocrosTensHoe
u3yudeHue yuyeOHOH
JIUTEPaTyphl,
CIPABOYHOM U
HOPMAaTHUBHOM
JIUTEPATYPHI;
BBINOJIHEHHE
KypCOBOTO
MIPOEKTa

KypcoBoii mpoexr.
Pa3nen Ne5

IK-5.3

13.6 Pacuer yCTaBOK
asromatukun (APHT, AIIB,
ABP, AYP, ycrpoiicTBOo
ABTOMAaTHIECKOTO
BkitoueHus KY)

2,3

CamocTosTenbHOe
U3yueHHe yueOHOM
JIUTEPATYPHI,
CIIPAaBOYHOU U
HOPMAaTUBHOM
JUTEPaTypHl;
BBITTOJTHEHUE
KypCOBOTO
MPOEKTa

KypcoBoii poexr.
Paznen Ne6

IIK-5.3

13.7 Cxembl  peneiHOH
3alUTHl 1 aBTOMATHKU

10

CaMocCToATeNnbHOE
U3yueHHe yueOHOM
JIUTEPATYPHI,
CIIPAaBOYHOU U
HOPMAaTUBHOM
JUTEPATYPHI;
BBITTOJTHEHUE
KypCOBOTO
MPOEKTa

KypcoBoii mpoekr.
I'pauueckas
4acTh

IK-3.1

13.8 3Bammura
TPOEKTa

KypCOBOTO

10

CamocrosTensHoe
u3ydyeHue yueOHon
JUTEPaTYpHI,
CIPAaBOYHOM U
HOPMAaTUBHOM
JIUTEPATYPBI;
MOJITOTOBKA K
3alUTe KypCcOBOTO
MIPOEKTa

KypcoBoii mpoekt

IK-3.1,
IK-3.3,
IK-5.3

Hroro no pazneny

18

36,3

14. Dx3amen

14.1 Dx3amen

5,6

CamocrosTensHoe
u3yueHue yuyeOHOH
JUTEPATYPHI;
KOHCIIEKTa
JICKITUIA;
MOJITOTOBKA K
9K3aMeHy

DK3aMeH

[K-3.3,
IK-5.3

Wroro no pazneny

5,6

Hroro 3a CEMECTpP

36

18

18

48,7

OK3aMC€H,KII




HTtoro no aucuMiuinHe

36

18

18

48,7

KypCOBOH MPOEKT,
9K3aMeH




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
NpeACTaBICHU 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.

Ha npaktuyeckux 1 1a00paTOPHBIX 3aHATHUIX HUCIIOJIBb3YETCs KOMaH /IHas paboTa.

6 YueOHO-MeTOAUYECKOE 00eciedeHe CAMOCTOSITeIbHOH PadoThl 00yYaOIIMXCst
[TpencraBneno B npuiaoxeHun 1.

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Amnapees, M. B. Peneitnas 3ammra JI€KTPOIHEPTETUUECKUX CUCTEM | yuel. mocooue
/ M. B. Angpees, H. 10. Pyban, A. A. CyBopoB [u ap.] ; ToMmckuil momuTeXHHUYESCKHUIA
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 B : yueOHOe mocobue s mpaktiueckux pacueroB / A. M. EpmioB. — 2-¢ u3n.,
nepepad. — Mocksa ; Bonorna : Uadpa-Umxenepust, 2020. — 608 c. — ISBN 978-5-9729-0511-9.
— Tekcr : osmextponnsii. — URL: https://znanium.com/catalog/product/1168545 (mara
obpamienus: 20.03.2024). — Pexxum 10CTyMa: 1O MOITHCKE.

3. AradonoB, A. U. CoBpemeHHas peseifHass 3amMTa U aBTOMaTHKa
SIIEKTPOIHEPTETHUECKUX CHCTEM | yueOHoe mocobue / A. 1. Aradonos, T. 0. Bpoctunosa, H. b.
JlxazoBckuil. — 2-e u3f., nepepad. u gon. — Mocksa ; Bonoraa : Uadpa-Unxenepust, 2020. — 300
c. — ISBN  978-5-9729-0505-8. @ —  Tekcr :  onekrponnbrii. —  URL:
https://znanium.com/catalog/product/1168586 (mara obpamenus: 20.03.2024). — Pexum
JOCTyTA: MO MOJIITUCKE.

4. Osguapenko, H. U., ABromaruka sHeprocucreMm : y4yeOHuMK s By3oB / H. W.
Osuapenko. — M. : M3marensckuit qjom MOU, 2017. — ISBN 978-5-383-01117-1 — Tekcr :
anektponnsii /[ OBC  «Koncynprant  crymeHra»  :  [cait]. — URL
http://www.studentlibrary.ru/book/ISBN9785383011171.html (nara oopamenus: 20.03.2024). —
Pexxum noctyna @ 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'. Beibop u npuMeHeHHE HU3KOBOJIBTHBIX JIEKTPUYECKHUX annapaToB
pactipenenenus, ynpasienus U aromatukd / E. I'. Axmmor , 0. C. KopobkoB — M. :
Wznarenbckuit jom MOU, 2019. — ISBN 978-5-383 01342-7 — Tekct : anexrponHbiii // DBC
«KoHcynbTaHnt CTYyJICHTa» [caiiT]. — URL :
https://www.studentlibrary. ru/book/ISBN9785383013427 html (mata oOpamenus: 20.03.2024).
— PexxuM noctyna : 1o nojmucke.

2. Wrymenmes, B. A. Peneiinas 3ammra U aBTOMaTUKA MOHU3UTEIBHBIX MOJICTAHITHHA
IPOMBIIIICHHOTO MPEeAnpusaTus | yueonoe mocodue / B. A. Urymenmies, B. K. Oneitnukos, H. T.
[Matmmn, E. A. Tlanosa ; MI'TY. — Maruauroropck, 2014. — 103 c. : ., rpad., cxemsl, Ta0I1. —
URL:  https://host.megaprolib.net/MP0109/Download/MObject/3622 (mara  oOpamicHus:
20.03.2024). — MakpooObekT. — Teker : anekrponnsiid. — ISBN 978-5-9967 —0439-2. — Nmeercs
NeYaTHBIA aHAJIOT.

3. Kypnan  «DneKkTpoTexHHUYEeCKHEe CHUCTeMbl W Komruiekce». —  URL:
http://esik.magtu.ru/ru/ (mata ooparuenus: 20.03.2024). — Peskum q0cTyIa: CBOOOIHBIIH.

4. Kproukos, U. I1. KopoTkue 3aMbIkaHUsI ¥ BBIOOP AJIEKTPOOOOPYMOBAHUS © yueOHOE
nocobue mas By3oB / M. II. KproukoB. — M. : Usmarensckuii qom MDU, 2017. — ISBN
978-5-383-01191-1 — Tekcr : anexrponnslii // DBC «KoncynbTant cryaeHrtay . [caiit]. — URL :
https://www.studentlibrary.ru/book/ISBN9785383011911.html (mara o6paruenus: 20.03.2024).
— Pexxum ocTyna : 1o nognucke.

5. JpaxoB, A. . MukponporneccopHas aBTOMAaTHKa U peleiiHas 3aluTa

JJIEKTPOIHEPTETHUCCKUX CHCTEM . yued. mocobme st By3oB /| A. ®. lpsikoB. — M. :
Wznarensckuii mom MDOU, 2017. — ISBN 978-5-383-01161-4 — Texkcr : snexrponusiii // DBC
«KoHcynpTant CTYyJICHTa» : [caiiT]. — URL

https://www.studentlibrary. ru/book/ISBN9785383011614 html (mata ob6pamenus: 20.03.2024).
— Pexxum roctyna : 1o nogmnucke.

B) MeToanyeckne ykazaHus:

1. TMarmmu, H. T. MoaenupoBanue MakCUMadbHOW TOKOBOW 3alllUTHl JIMHUH
ANIEKTpONepeayl C OrpaHMYCHHO-3aBHCHMOM BBIIEP)KKOM BpeMeHH Ha JabopaTOpHOM
komiuiekce  «P3MA B cucTeMax  3JEKTPOCHA0XKEHHS  Ha  OCHOBE  BHUPTYaJbHBIX
CBOOOTHO-IIPOTPAMMUPYEMBIX KOHTPOJUIEPOB» | METOJMYECKHE yKa3aHHs K JabopaTOpHOMH
pabote no nucuuiuinHe «PeneliHas 3amuTa 1 aBTOMAaTU3ALMS JIEKTPOIHEPTreTUHIECKUX CUCTEM»
i obyvarouuxcst HarpasiaeHus 13.03.02 «3DnekTposHepreTuka U 3JIeKTPOTEXHUKa», TPOopHIIb
«nexrpocHabtkenue» / H. T. IMarmmH, E. A. TTanoBa. — MarauToropck: M3a-8o MarHuToropek.
roc. Tex. yH-ta uM. I".11. HocoBa, 2016. — 12 c. — TekcT : Hermocpe1CTBEHHbIH

2. Tlatmmn, H. T. MccnenoBanne yCTpOHCTB aBTOMATHKH B CHIIOBBIX 3JEKTPHUECKUX
ceTsX Ha  J1abopaTopHOM KOMILIEKCE «P3uA Ha OCHOBE BUPTYaJIbHBIX
CBOOOJHO-TIPOIPAaMMHUPYEMBIX KOHTPOJJIEPOB» | METOAMYECKHUE YKa3aHHs K IPOBEACHHUIO
71a00paTOPHBIX paboTHI M0 AMCHUILUIMHE «YIIpaBICHHE, 3alllUTa U aBTOMATH3alMs MUTAIOUINX U
pacIpeeIMTeNIbHBIX CceTei» Uit cTylAeHToB HampasieHus 13.04.02 DnextposHepreTnka W
IIEKTPOTEXHUKA, Tpoduiib DnekrpocHabxkenue / H. T. [Matmun, E. A. [TanoBa. -MarauToropck:
W3n-Bo Marautoropck. roc. Tex. yH-tra um. [.M. HocoBa, 2016. — 16 c. — Tekct :
HEIOCPEICTBEHHBIN.

3. Harmmu, H. T. Ucneitanus nuddepennmanpaoro pene Toka tuma J[3T-11 nHa
nabopatopHoM crenne «Peneitnas 3ammra P3-CK» ¢ npuMeneHneM nmporpaMMHO-TEXHUYECKOTO
komiuiekca Delta Profi : meton. ykazanus k 7a00OpaTOpHOMY MPAaKTUKYMy MO TUCIUIUIAHE
«PerneliHas 3amuTa M aBTOMaTH3alUs NIEKTPOIHEPTETUYECKUX CHUCTEM» IS CTYIAEHTOB BCEX
dopm oOyuenus Hampasienus 13.03.02 «DnexTpodsHepreTHKa W SJICKTPOTEXHHUKA», MPOQHITH
«2OnexrpocHabkenue» / H. T. [armmn, E. A. [TanoBa. — MarauToropck: M3a-so MarHUTOropek.
roc. TexH. yH-Ta uM. [.11. HocoBa, 2017.- 13 c¢. — TekcT : HenocpeCTBEHHBIH.


https://www.studentlibrary.ru/book/ISBN9785383013427.html
https://host.megaprolib.net/MP0109/Download/MObject/3622
http://esik.magtu.ru/ru/
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.
[TanoBa. — Marnurtoropck: 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. — Marautoropck: M3a-Bo Marauroropck.
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

HaunmenoBaunue o
1o Ne norosopa Cpox 1eicTBUS JIULICH3UU

MS Office 2007 |y 135 1 17.09.2007 GecCpOTHO
Professional
Autodesk
AutoCad
Electrical 2011 K-526-11 01 22.11.2011 OeccpovHO
Master Suite
ACKOH Kommac
3D 516 J1-261-17 ot 16.03.2017 OeccpovHO
FAR Manager CBOOOIHO PacCIpOCTPaHIEMOE OECCPOUHO
LibreOffice CBOOOJIHO  PACIPOCTPAHSIEMOE 0ECCPOYHO
Linux Calculate [cBoGoaHO pacmpocTpaHseMoe 0eCCPOUHO

IIpodeccnonanbHble 0a3bl JAHHBIX M MH(POPMAIHOHHBIEC CIIPABOYHbIE CHCTEMbI
HasBanue xkypca Ccblika

OnekTpoHHBbIe pecypcbl oubmuoreku MI'TY mm.|URL:
I''1. HocoBa https://host.megaprolib.net/MP0109/Web

HanuonaneHast uHGOpPMAIMOHHO-aHATUTHYECKAS
cuctema — Poccuiickuii  magexc Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutupoBanus (PMHIL)

ITouckoBas cucrema Axanemuss Google (Google
Scholar)

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



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

DOnekTpoHHas 0a3za MEePUOJUYECKUX H3TaHUN

East View Information Services, OO0 «MUBUC» URL: https://dlib.eastview.com/

denepaibHOE  TOCYIAPCTBEHHOE — OKOJKETHOE
yupexaeHue «DenepanbHbIN uncruryt|URL: http://www1.fips.ru/
HPOMBIIUICHHOW COOCTBEHHOCTIY

Poccmiickass T'ocynmapctBennas — Oubnuoreka.|URL:
Karanoru https://www.rsl.ru/ru/4readers/catalogues/

9 MarepuajJLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

MatepuaiabHO-TeXHUUYECKOE 00ecreueHre IUCIUIUTMHBI BKITIOYAET:

1. VY4yeOuble ayguTopuu Il TMPOBEACHUS 3aHATHH  JIGKIMOHHOTO THIA -
MYJIbTUMEIUIHBIE CPEICTBA XPAaHEHHUS, IEpEIauu U MPEICTaBICHUS HHPOPMALIUH.

2. YuyeOHble ayAUTOpPUU JJSl TMPOBENCHUS NPAKTUYECKUX 3aHATUN, TPYINIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJIBTAUH, TEKYIIIETO KOHTPOJIS M IPOMEXYTOYHON aTTeCTAIllH - JI0CKa,
MYJIbTUMEAUHHBIN TPOEKTOP, IKPaH.

3. Tlomemenus s CaMOCTOATENBHOM pabOTHl O0yYaromUXcs - TEePCOHATBHBIC
kommbioTephl ¢ makerom MS Office, Beixomom B MHTEpHET W C JOCTYIIOM B 3JEKTPOHHYIO
MH()OPMAIIMOHHO-00PA30BATENBHYIO CPEy YHUBEPCHUTETA.

4. Tllomemienue g XpaHEHHs W NPOPUIAKTHUECKOTO OOCITYKHBAaHUS Y4eOHOTO
000pyIOBaHUS - CTEIIAXKH, CeH(BI 1151 XpaHEHHS y4eOHOTO 000PYAOBAHHUSL.

5. YueOHbIE ayAUTOPUH TS IPOBENICHUS TAOOPATOPHBIX PadOT:

- Jraboparopus dekrpocHabxkenus (215) (;1abopaTopHbIC YCTaHOBKH, M3MEPHTEIbHBIC
npuOOPBI 7Sl BHIMOJIHEHUSI JIA0OPATOPHBIX pabOT: YCTAaHOBKA ISl IPOBEPKU PETICHHBIX 3aIIUT
V5052, ycranoBka sl mpoBepKu peniedHbX 3amut OYS5001, ycraHoBKa I MPOBEPKU
peneitHbIX 3amuT Ypan-2)

- MexdakyspTeTckas 1adopaTopus MOACIUPOBAHHS CHCTEM AJIEKTpOocHaOxeHus (217)
(;mabopatopHblil komIuieke «PeneiiHas 3ammra u aBTomatuka B COC» i MOAETMPOBAHUS
YCTPOWCTB peeHHON 3alIUTHl M aBTOMATUKN Ha CBOOOHO - MMPOTPaMMHPYEMbIX KOHTPOJIIEPAX,
nabopatopHslii creny «Peneiinas 3anmra» P3-CK).
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NMPUJIOKEHHUE 1
(o0s3aTenBbHOR)

YueOHo-MeTOoANYECKOE 00eciedeHHe CAMOCTOATEIbHOM Pa0doThl CTY/ICHTOB

AynuTopHas caMOCTOsATENIbHAs paboTa CTYJCHTOB Ha JIEKIIMOHHBIX, JJAOOPATOPHBIX U
NPAaKTUYECKHUX 3aHATHUAX BKIIIOYACT B ceOsi:

1) BBINIOJIHEHHE KyPCOBOI'O MPOEKTA;

2) HamKCcaHKUE Ay TUTOPHBIX KOHTPOJIBHBIX padoT.

BHeaynuropHas camocTosiTenbHasi paboTa CTyI€HTOB BKIIIOYAET B ce0sl:

1) urenue u mpopaboTKa JEKIIMOHHOTO MaTepHuaja U PeKOMEHIOBAHHOM JIUTEPATypPHI;

2) caMOCTOSITENIbHOE BBIITOJHEHUE OTJENIbHBIX Pa3/ieloB KypCOBOIO MPOEKTa;

3) MOATOTOBKY K YCTHBIM OIIPOCAM, 8y TUTOPHBIM KOHTPOJIBHBIM paboTaM, 3aliiuTaM
71a00paTOPHBIX PaboT, 3aLUTE KypCOBOIO IIPOEKTA U K 3K3aMEHY.

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 noBpexaeHNss 1 HEHOPMaJIbHbIE PEXHUMbI pabOThl XapaKTEePHbI IS 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 Hebaanca?

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 SHEPTOCUCTEME?

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



3agaHus K KypCcOBOMY MPOEKTY:

Bormpocsl, noanexaiue pacCMOTPEHHUIO B KypCOBOM IPOEKTE!

1. Bribpats 00beM peseifHoM 3alIUThl 1 aBTOMAaTHKU B COOTBETCTBUH ¢ TPEOOBaHUSIMU
ITYD.

2. Paccuutats Toku K3 Ha Bcex nmpucoeInHEHUsX.

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

4. PaccumTaThb  YCTaBKM  3allUT  CEKLUMOHHOTO  BBIKJIIOYATeNss  Ha  0Oase
AIEKTPOMEXAHUYECKUX pElie.

5. Paccumrtarh yCTaBKM  3allUT TNPHCOCAMHEHHMS IO  3aJaHUI0 Ha  0ase
MUKPOIIPOIIECCOPHOTO peJie.

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

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

HUcxoanbie nannbie (Bapuant 1)

Upyeu = 35 kB
Upy.un = 6 kB

Cxema PY BH - 3H
PY BH

2 Xc.max = 2,02 Om

TAT 742 Xemin = 2,53 Om

72 ST HOM — 16 MBA

Swarp = 11,2 MBA

PHarp.maX - 8,96 MBT

e Prarp.min = 6,5 MBT
QHarp.maX = 6,72 MBap
QHarp.min = 4,88 MBap
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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

Pﬂarp.min = 0,8 MBT
a QHarp.maX = 3,35 MBap
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Qrarp.min = 0,94 MBap
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P4 Yucno orxoxsumx KJI — 10

“ “ Ij “ Briximrouarens Ha PY BH — BOb
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rant fanz a3 Momnocts asurareins — 400
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[Tpu 3ammTe KypCcOBOro NMpoeKTa CTyIEHTY HEOOXO0IMMO MOSICHUTH MOPSIIOK pacueTa
YCTAaBOK M MPUHLIMII JEHCTBHS 3aIUT IPUCOEANHEHNS, 3aJaHHOTO IIPENoAaBaTeeM.

AyIMTOpPHBIC KOHTPOJIbHBIE PA00THI:

Bonpoce! kK ayIiMTOPHON KOHTPOIbHOH padoTe Nel

1. Kakue BuABI KOPOTKMX 3aMbIKaHUW XapakTEepHBbI M CETeH ¢ 3a3eMJIEHHOU
HenTpanbio? JlaliTe uX XapaKTEPUCTHKY.

2. Kaknme BHIBI KOPOTKMX 3aMBIKQaHWH XapaKTEPHBI ISl CeTel C HM30JUPOBAHHOM
HelTpanbio? JlaliTe uX XapaKTEPUCTHKY.

3. Uro Takoe HEHOpPMaJbHBIE PEKHUMBI PaOOTHI 3neKkTpoobopynoBanus’? Kakune
HEHOPMAJIbHBIE PEKUMBI MOTYT BO3HHMKATh B 2JIEKTPOYCTAHOBKAX ?

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

5. Kak tpanchopMupyroTcst TOKH 3a TpaHCPOPMATOP CO CXEMON COEAMHEHHS] 0OMOTOK
Y/A-11 npu ogHO(pa3HOM KOPOTKOM 3aMBbIKAHUH?

6. Kakue TpeboBaHMs IPEIBABISIOTCS K peneitHo 3ammre? J{aiiTe nX XapakTepuCcTUKY.

7. Kak ocymectBisieTcs mpoBepka TpaHC(hOpMATOpPOB TOKa i LENeil peseiHoi
3aIIMATHI IO BTOPUYHOM Harpyske?

8. Kakue cxeMbl BKIIOUEHHS U3MEPUTEIBHBIX TPaHC(HOPMATOPOB TOKA UCIIOIB3YIOTCS B
peneiinoil 3amute? Kakoil koad¢uiueHT cxembl OHU UMeOT? UeMy paBHBI TOKU B pelie Hpu
pa3IMYHBIX BUJAX KOPOTKHUX 3aMbIKaHU?

9. Oxapaktepu3yiiTe CXeMbl BKIIOYCHHS  W3MEPUTENBHBIX  TpaHCPOPMATOPOB
HaANPSDKEHUs, UCTIOIb3yEMbIE B PEICHHON 3aluTe.

Bonpochl kK ay1MTOPHON KOHTPOJIbHOI padoTe Ne2
1. TlpuHnmn nedcTBUS M BEKTOpHAS AMarpaMMa pelie HalpaBieHUs! MOLTHOCTH.



2. HanpaBneHHas MakCHUMajbHasi TOKOBAsl 3aIlUTa: IPUHIMI I€HCTBUS, JOCTOUHCTBA U
HEJIOCTATKHU.

3. IlpomonbHas nuddepeHunanpHas 3alUTa JIMHUM: OPUHLOUN JEWCTBUS, TOK
HebalaHca, CXEMBbI, JIOCTOUHCTBA U HEIOCTATKH.

4. Tlonepeunas nuddepeHunanbHas 3aUTa JIMHUN: TPUHIMIT 1eHCTBUSL, JOCTOMHCTBA U
HEJIOCTATKHU.

5. Pene conporuBneHus: NpUHIMI ASHCTBUS, XapaKTEPUCTUKH.

6. JlucrtaHuMoOHHAs 3alIUTa JUHUHA DSJEKTpONepeNauyn: NPUHLIUIN JeHCTBUS, CXeMa,
o0ecreyeHne CeIeKTUBHOCTH.

7. HampasnenHas 3amuta ¢ BU-0nokupoBKoi: npuHLUI AelcTBUs, cxema BU-kanaua.

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

Bonpockl Kk ay1MTOpHOH KOHTPOJILHOI padore Ne3

1. Kakue moBpex1eHus: XapaKTEePHBI ISl CHIIOBBIX TpaHCHOpMATOpOB?

2. CocraBnstomue Toka HebamaHca auddepeHInaabHO  3alllUThl  CHJIOBOTO
Tpanchopmaropa.

3. Cxewmsl nuddepeHmanbHOR 3aMTH CUIIOBOTO TpaHc(opmaropa.

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

5. MuddepeHnmansHas 3ammra CUIOBOTo Tpanchopmaropa ¢ pene [3T-11.

6. Kakue moOBpexIeHHS W  HCHOPMAJbHBIC  PEKUMBI  XapaKTEPHBI  JUIS
AJIEKTPOJIBUTATEICH ?

7. Kakue BHIBI 3aIUT HUCIOJB3YIOTCS Ha JBUTATENIAX MOLIHOCTHIO 1O 5 MBT oT
MeX Ty ha3HBIX KOPOTKHUX 3aMBIKAHUH, UX CXEMBI U TIPUHIIAIT JCHCTBHSL.

8. Kakue BHIBI 3aIIUT UCHOJB3YOTCS HA JIBUTATENSIX MOIIHOCTHIO CBbIie 5 MBT oT
MeX Ty ha3HBIX KOPOTKHUX 3aMBIKAHUH, UX CXEMBI U TIPUHIIAIT JCHCTBHSL.

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

10. [puHIMI AeHCTBUS 3aIUTHI IBUTATENS OT MEPETPY3KH C UCTIOIB30BAHUEM TETIJIOBBIX
perne, 001acTh MPUMEHEHHSI TAKOHW 3aIUTHI, €€ JOCTOMHCTBA U HEJOCTATKH.

11. llpuHiMn faeWCTBUS TOKOBOM 3alllMTHl JABUTATeNs OT Meperpy3kd, o0JacThb
MIPUMCHEHHUS TaKOH 3aIHTHI, €€ JOCTOMHCTBA U HEIOCTATKH, CXEMBI.

12. Cxema v npuHIUN ASHCTBUS 3aIIUTHI AJIEKTPOABUTATENS OT MOHMUKSHUSI HATIPSKEHHUSI.

13. IlpuHIMI JEWCTBUS 3aIIUTBI JJCKTPOJBUTATEIS OT OAHO(DA3HBIX 3aMBIKAHUI
0OMOTKH CTaToOpa Ha 3eMIIIO.

Bonpoch! kK ay1uTOPpHON KOHTPOIbHOM padoTre Ned

1. Kakue mOBpeXIeHUS W HEHOPMAJBHBIE PEXKHUMBI XapaKTEPHBI MJisi CHHXPOHHBIX
TeHEpaTOpOB?

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

3. Kak Bmusier npumenenue pene ¢ BHT Ha Tok Hebamanca B auddepeHInanbHON
zammte? [ouemy?

4. 3amuTa CHHXpOHHOTO TeHepaTopa OT MEeKIY(Pa3HBIX KOPOTKUX 3aMBIKAHUN B 0OMOTKE
cTaTopa: MPUHIIUI JEHCTBUS, CITIOCOOBI CHUKEHUS TOKa Hebalanca.

5. Cxembl auddepeHnnaabHOl 3allUThl CHHXPOHHOTO TeHEepaTropa, WX MPUHIUI
JICCTBUS, TOCTOMHCTBA U HEJOCTATKH.

6. 3amuTa CHHXPOHHOTO TeHEpaTopa OT 3aMBIKAHMM MEXIy BHUTKAMH OJHOW (hasbl:
MIPUHITUTT ACHCTBUA, CXEMa, OTIPE/ICIICHHE TOKAa CpadaThIBaHUS.

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

8. 3amuTa CHHXPOHHBIX TE€HEPATOPOB OT 3aMBIKAaHUN B OOMOTKHM CTaTOpa Ha KOPITYC C
ucnonp3oBanneM THII ¢ moanmarHMYMBaHWeM: cXeMa, NPUHIUIT JEWCTBUSA, JOCTOMHCTBA H
HEJIOCTaTKH.



9. 3amuTa CHHXPOHHBIX T'€HEPAaTOPOB OT 3aMbIKAaHMM B OOMOTKHM CTaTopa Ha KOPIYC C
UCTONIb30BaHUEM TpexTpanchopmaTopHoro ¢uiabtpa u THII: cxema, mpuHmMI nedcTBHS,
JIOCTOMHCTBA U HEJIOCTATKU, MEPTBask 30HA.

10. 3ammTa CHHXPOHHBIX TI'€HEPATOPOB OT MEPErPy3KH C IYCKOM II0 HANPSIKECHHUIO:
CXEMBI, IPUHIIMII ACHCTBUS, JOCTOUHCTBA U HEJIOCTATKH.

11. ®unbTpoBas 3alIUTa CUHXPOHHBIX I'€HEPATOPOB OT IMEPETPY3KU: CXEMBbI, NPUHIUI
JefcTBUS, TOCTOMHCTBA U HEIOCTATKH.

12. 3ammra poTopa CHHXpPOHHOTO TeHepaTopa OT 3aMbIKaHHUS Ha 3EMITIO.

13. Haznauenue ycrpoiicte AUP u HAIIB, ouepeTHOCTh OTKIIIOUCHHS.

14. Ipunnun neiictBus auddepeHnnanbHoN 3amuTs KH, ee padora npu K3 Ha mmHax
1 nipu BHemHux K3.

15. Kakue Bupl CXeM UCIONb3YIOTCS IS 3alIUThl COOPHBIX IIMH U Kakue TpeOOBaHUS K
HUM IPebABIAIOTCSA?

16. Cxema nonao# nuddepeHnaIbHOM 3alUThI WH MOJCTAHIUN C JBYMsI CUCTEMAMH
COOpHBIX IIUH C (PUKCUPOBAHHBIM paclpe/ielIeHueM IIPUCOEINHEHHH.

17. Henonnas nuddepennmanbras 3amuTa COOPHBIX MIWH: TPUHIIMI ACHCTBUS, CXeMa.

18. 3amura cerell MIaBKUMU NPEIOXPAHUTEINISIMH, BEIOOP TOKA CpabaThIBaHUS.

19. 3ammra cereil BO3IyIIHBIMU aBTOMAaTaMH, BEIOOp TapaMeTpOB CpadaThHIBAHHSL.

Bonpocs! 1J1s1 IpoBeeHUs1 IK3aMeHa:

1.  Pounb u Ha3HayeHue yctpoiicTB P3UA B cucremMax 37eKTpOCHA0KEHUS.

2.  TpeGoBaHus, mpeabABIsIEMbIC K PEJICHHON 3aIInTe.

3. PesepBupoBanue 3amuT. biakHee u ganbHee pe3epBUPOBaHMUE.

4.  Buabl NOBPEXKICHUN B CETAX C 3a3€MJICHHOW HEUTpasiblo. BEeKTOpHBIE nUarpamMmbl
TOKOB U HaIlpsDKEHUH.

5. Bunel mnoBpexaeHudl B CeTAX C M30JUPOBAHHON HeHTpanbio. BekropHbie
JarpaMMbl TOKOB U HAIIPSKCHUH.

6. MakcumanbHas TOKOBasI 3alIUTa, BBIOOP MapaMeTpoB cpabaThIBaHUSI.

7. YcTpoicTBO M MPUHLUN JEHCTBUS 3JIEKTPOMArHUTHBIX pejie.

8.  YcTpoilcTBO M MPUHIUT JEHCTBUS MHIYKIIMOHHBIX peTIe.

9. Pene HampaBieHMs MOIIHOCTH: MPUHLMUI JIEHCTBUSA, BEKTOPHAs AMarpamma, cxema
BKITIOYCHUSI.

10. Hasnauenue TpaHchOpMATOpoB  TOKa, peXUMbl  paboTel.  [lorpemHocTh
TpaHcOpPMaTOPOB TOKA.

11. Bsibop TtpanchopmaropoB Toka st ycrtpodcTB P3uA. Kpusele mnpenenbHOI
KPaTHOCTH.

12. TwunoBble cxeMbl COETUHEHUS TPAaHCHOPMATOPOB TOKA.

13. Hasnauenue TpaHc(hOpPMATOPOB HANpPSDKEHHS. PeXuMbl paboOThI, MOTPEUTHOCTH
TpaHc(hOpMATOPOB HANIPSHKEHUS.

14. TumnoBble cXxeMbl COETMHEHUS TPaHC(HOPMATOPOB HAPSIKEHUSI.

15. MT3: Ha3zHaueHue, BEIOOP MapaMeTpoB CpabaThIBaHUs, YyBCTBUTEIBHOCTb.

16. MT3 c GIIOKHMPOBKOII 110 HATIPSHKEHHIO.

17. O6ecneuenue cenextTuBHocTH MT3.

18. Cxewmsl MT3 Ha TOCTOSSHHOM OTIEPATUBHOM TOKE.

19. ToxoBas orceuka, BEIOOp MapaMeTpoB CpabaThIBaAHMUS.

20. TpexcrymeH4aras TOKOBas 3aIlUTa, BEIOOP apaMeTpoB €€ cpabaThIBAHHMS.

21. Hampasnennas MT3: Ha3HaueHue, BHIOOP MapaMeTPOB cpabaTHIBAHHSL.

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

23. Buzapl TOBpeXACHWH W HEHOPMAIbHBIX  PEKUMOB  pabOTBHl  CHIIOBBIX
TpaHCPOpPMaTOPOB.

24. ToxoBbI€ 3aIIUTH CUJIOBBIX TPAHC(POPMATOPOB.

25. T'a3oBas 3amuTa TpaHC(HOPMATOPOB.

26. IlpuHuMI AEHCTBUS ra30BOro pele.



27. 3amuTa 11eX0BBIX TpaHC(HOPMaATOPOB.

28. BrIpaBHHBaHHE TOKOB MO BelnnuuMHE M MO ¢asze B AuPPEpeHINATBLHON 3amuTe
TpaHcGopMaTOpOB.

29. Cocrasmsromume Toka Hebananca B qudhepeHIHaTbHON 3aIuTe.

30. TIIpomonbhas nuddepeHmanbHas 3amuTa JHHUH.

31. ToxoBas nonepeunas nudepeHuanpHas 3auTa JMHAH.

32. HanpasnenHas nonepeyHas qudQepeHnranbHas 3anuTa JUHAH.

33. JlucTaHuMOHHAs 3aIIMTA: MPUHIIMII AEUCTBUS, OCHOBHBIC OPraHbl.

34. XapakTepHUCTUKH pelie CONPOTUBIICHUS B AUCTAHIIMOHHOM 3aIlIUTE.

35. OoOecnieueHne CENEKTUBHOCTH TUCTAHIIMOHHBIX 3aIUT.

36. JuddepennuanbHo-¢a3zHas BBICOKOYACTOTHAS 3alUTa JIMHUHA dJIEKTPOTIEpeIadH.

37. HampasiieHHas BBICOKOYACTOTHAS 3aIIUTA JIMHUNA AJICKTPOTIEpEIadu.

38. @wibTpoBas HanpaieHHas 3ammuTta JIDI1 ¢ BU-610kupoBKOii.

39. TloBpexaeHus U HEHOPMAJIbHBIE PEKUMBI paOOTHI TeHEPATOPOB.

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

41. 3ammra reHepaTopoB OT 0JHO(A3HBIX 3aMBIKAaHUH B OOMOTKE CTaTOPA.

42. 3amura reHeparopa OT BUTKOBBIX 3aMbIKaHHI B 0OOMOTKE CTaTopa.

43. 3ammra reHepaTopOB OT NEePErpy3KH TOKaMH 0OpPaTHOM MOCIIeI0BATEIHHOCTH.

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

45. 3amuTa reHepaTopoB OT BHEITHUX KOPOTKUX 3aMbIKAHUH.

46. 3amura 3JeKTpoJBUraTeNIel OT KOPOTKUX 3aMBIKAHHUH U EPETPY3KH.

47. 3amuTta CHHXPOHHBIX JICKTPOIBUTATEIICH.

48. Henonnas nuddepeHmanpHas 3amuTa IH.

49. uddepeHnmanpHas  3al(UTa  [MUAH  TOJACTAaHOHA ¢ (PUKCHPOBAHHBIM
pacrpezieieHueM MPUCOEINHEHUH.

50. JuddepenunanpHas 3aIMTa IIHH.

51. ABTOMaTHuYecKOe MOBTOPHOE BKIIOUYCHHE, HA3HAYCHHE, TPEOOBaHMUSI.

52. ABromarmueckoe BKIIOUYCHHE pe3epBa, TPEOOBAHUS K ITyCKOBBIM OpPTaHAM.

53. AUYP: Ha3HauyeHue, TpeOoBaHus, npeabsBiIsieMble kK AUP.

54. Ha nuHMM C IBYXCTOPOHHUM IMTAHMEM YCTaHOBJIEHBI TOKOBBIE OTCEUKH O€3
BBIIEP)KKHU BpeMeHHU Ha oboux koHmax JIDII. Onpenenuts TOk cpabaThIBaHHs 3aIIUT.

C; 110kB C,
21 km 2

X0=0,41 Om/km
’ Xe2max=11,0 Om

XCZ.min:1314 OM

Xe1.max=9,2 OM
Xcl_min=10,7 OM

55. Ompenenuts TOK cpadaTeiBanus MT3.

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

56. 3amaua



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.
TAA
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o



MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE cpe/ICTBA /1Js NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemble pe3y/abTaThl 00y4eHHs H OLIEHOYHBIE CPEICTBA [IJIA IPOBEAeHNs MPOMEKYTOUYHOM aTTeCTAlNH:

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 )T KaXKIOTO MPUCOCTUHEHHUS.
Ucxonupie nanabie (Bapuanrt 1)




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

02 Xc.ma_x = 2,02 OM
TA2 Xc.min = 2’53 Om
72 T.HOM = 16 MBA

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

<« (-~ H
1< H
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TA7

2C
PY HH Yucao orxomsaumx KJI — 8
@ as Brikntouarens Ha PY BH — BI'T
Brixirouarens va PY HH — BB/TEL
TAS TA6

Hunaa KJI—250 m
TANT TANZ TAN3

I1K-3.3

Bri6upaer
o0opyoBaHue TUTSt
OTJIENbHBIX pasaenon

IMPOCKTa Ha Ppa3JInYHbIX
CTaaUSIX
IMPOCKTUPOBAHUA
CUCTEMBI
AIEKTPOCHAOKEHUS
00BEKTOB KAMHUTAIBLHOTO

Bonpoce! kK ay1uTOpHON KOHTPOIbHOM padoTe Nel:

1. Kak ocymecTBusiercs npoBepka TpaHc(pOpMaTOpOB TOKa AJIs LeTIel peeiHOM 3aluThl 0 BTOPUYHOM
Harpyske?

2. Kakme cxeMbl BKIIOYCHHS H3MEPUTEIBHBIX TPaHC(HOPMATOPOB TOKA HCIOIB3YIOTCS B pEIeHHON
3amure? Kakoil koagduuueHT cxembl OHM MMeIOT? YeMy paBHBI TOKHM B pejie MPH pa3IMYHBIX BHIAX
KOPOTKHX 3aMBIKAHHI?

3. OxapakTepuszyiTe CXEMBbI
HCTOJIb3YEMBIE B PEIICHHON 3alIUTE.

BKJIFOUCHUA HU3MCPUTCIIBHBIX TpaHC(bOpMaTopOB HaIps’KCHUA,




CTPOUTENILCTBA

3agaHus K KypcOBOMY IIPOEKTY:

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

Ucxonurpie nanasie (Bapuanrt 1)

&
R
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TAT TAZ

77 72
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ITepeyennb BONPOCOB VI NPOMEKYTOYHOM ATTECTALIUM
VYeTpoiCTBO M MPUHIHAI AEHCTBHS dJEKTPOMArHUTHBIX pelie.
Y CTpOoNCTBO ¥ MPUHLIMI ACUCTBUSI MHIYKIIMOHHBIX PEJIE.
Pene HampaBiieHHss MOIIHOCTH: IPUHIUI IEHCTBUS, BEKTOpHAs AMarpaMmMma, CXeMa BKIIFOUEHHSI.
Ha3znauenue TpanchopmMaTopoB TOKa, pexXUMbI paboThl. [TorpenHocTs TpanchopMaTopoB TOKA.
Br16op TpancdopmaTopos Toka aiis ycrpoiictB P3uA. Kpussie npenenbHON KpaTHOCTH.
TumnoBele cXeMbl COEAMHEHUS TpaHC(POPMATOPOB TOKA.

ook wdE

)|
)"

TAN3

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

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

raom = 16 MBA
Suarp = 11,2 MBA
Prarp.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

Hnnaa KJIT—250 m




7. Hasnauenue Tpanc(opMaTopoB HampsoKeHHsS. PexxuMbl paboThl, MOTPEMIHOCTh TpaHC(HOPMATOPOB
HaIpsDKEHMS.
8. TumoBsle cXeMbl COeIMHEHHsI TPaHCHOPMATOPOB HANPSHKEHUSI.

IIK-5: Cnoco0eH oneHUBATHL HOPMAJIbHbIE, YTSKeJIEHHbIe U MOCJIeaBAPUiTHbIE PeKMMbI U JUKBUIUPOBATHL ABAPHlHbIE PeKUMBbI PadOThI
00beKTOB PO ecCHOHAIBLHOM 1eATeIbHOCTH

I1K-5.3

Cocrasinsier CXEMBI
3aMeIeHUs Ha
00CITyKBaEMOM
obopyToBaHUH,
paccuuTHIBaCT
napameTpsl pexxnMa

KOPOTKOTO 3aMbIKaHUS Ha
obopymoBanuu PY m
JIDII, paccuutbiBaeTr u
BBIOMpAaeT yCTaBKH U
XapaKTEPUCTUKU
ycTrpoiictB P3A

Bomnpoce! 1151 3amuThI JIa00OPATOPHBIX padoT:

1. Kak obecnieunBaercsi cenekTuBHOCTE MT3?

2. Yo Takoe ko3 dumment cxembl? Kak oH yuntsiBaeTcs npu BeiOOpe Toka cpabarsiBanus MT3?

3. Kaxkas cxema MT3 npuMeHseTCsI B CETH C H30JMPOBaHHOM HelTpanbio? [Touemy?

4. Tlouemy nByxdazHas nByxpeneiiHas cxema MT3 He HCHONB3yeTCS B CETU C TIIyX03a3eMJICHHON
HEUTpaspo?

5. Kak onennBaercs 4yBcTBUTENbHOCT MT3?

6. B kakux cirygasx peKOMEHIyeTCsl HCIIOIb30BaHNE TOKOBOM OTCeUKH /s 3amuTsl JIDI1?

7. Kaxk onpenensercs 30Ha 1eHCTBUS TOKOBOU OTCEUKHU?

8. Kak BbIiOupaercst TOK cpabaTbIBaHUs TOKOBOM OTCEUYKH HA JIMHUH C ABYXCTOPOHHUM ITUTAaHHEM?

9. Kak onpenensercs TOK cpabaTbIBaHUSI TOKOBOM OTCEUKU?

10. Kak ompenensieTcst TOK cpadaTbIBaHUS TOKOBOI OTCEUYKH C BBIIEPIKKON BpeMEeHN?

11. I[Tpunuun neficTBUs HECEIEKTUBHON CUTHAIM3AIMU O 3aMbIKaHUAX HA 3eMIII0?

12. ®unbTp TOKOB HYJIEBOH ITOCIIEAOBATEIFHOCTH: CXeMa, IIPUHIIHIT ACHCTBUS, 00JacTh IPUMEHEHUS?

13. Tpancdopmarop Toka HyJI€BOM MOCJIEA0BATEILHOCTH: PUHIIMIT IEHCTBUS, 007acTh IPUMEHEHUs?

14. Kakum o00pa3oM MOHO HW3MEpPUTh HANpsDKEHHE  HYJEBOM  IMOCIEAOBATEIbHOCTH  Ha
pacnpenenTeIbHOM yCTpocTBe?

15.Tlouemy B ceTu ¢ M30JUPOBAHHOM HEUTPAJBIO 3alIMTAa OT 3aMbIKAHHWN Ha 3€MJIIO BBITIOJIHSETCS C
JEICTBHEM Ha CUTHAJ, a HE HA OTKIIIOYECHHE?

16.Kakue moBpexaeHUsT W HEHOPMaJbHbIE
TpaHchopMaTopoB?

17. Ot xakux nmoBpexACHUN 3anuiiaet nuddepeHnuanbaas 3anmra Tpancopmaropa?

18. I3 xakuX COCTaBJIAIOMIMX CKJIAJbIBaeTCs TOK HeOanaHca B AU depeHInanbHOM 3auTe CHIIOBOTO
TpaHcdopmaropa?

19. HazoBute criocoObl CHI>KEHUsI ToKa Hebananca?

20. Kak Bimmsiet uicrionb3oBanue peie ¢ BHT Ha onpenenenne Toka cpabareiBanus auddepeHImantbHOM
3alIUThI CUIOBOrO TpaHchopmaropa?

PEKUMBI pa6OTI)I XapakKTCpHbl A CHUJIOBBIX




21. Haznauenue AIIB.

22. Knaccuduxanus ATIB.

23. [losicuuTe paboTy cxembl IyCKOBBIX opranoB ABP.

24. Kak obOecrieunBaeTcs pe3epBUpOBaHUE B SHEProcucTeme?

25. B cersx kakoro kiacca Hanpspkenust ucnosbzyercss OAIIB? Touemy?

3agaHus K KypCcOBOMY IIPOEKTY:

Bonpocel, noanexamue pacCMOTPEHHUIO B KypCOBOM IIPOEKTE:

2. Paccunrats Toku K3 Ha Bcex mpHCOCTUHEHHUSX.

3. PaccuuraTh yCTaBKM 3alllUT CUIOBOrO TpaHchopMaTopa Ha 6a3e 3JEeKTPOMEXaHUYECKHUX pelle.

4. PaccuMTaTh YCTaBKH 3aIIUT CEKIIMOHHOTO BBIKIIIOYATENS] HAa 0a3€ JIEKTPOMEXaHUUECKUX pedie.

5. PaccunTaTh ycTaBKM 3aLIUT IPUCOECTUHEHNUS 110 33aHUI0 Ha 0a3e MUKPOIPOLIECCOPHOIO pelie.

6. Paccumrtatp ycraBkm aBtromatuku (APHT, AIIB, ABP, AYP, ycTpoHCTBO aBTOMaTHYECKOTO
BiroueHust KY).

Hcxonnsie nannble (BapuanT 1)




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

PY BH
az Xc_max = 2,02 Om
TAD Xc.min = 2’53 Om
72 T.HOM = 16 MBA
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AyIMTOpPHBIC KOHTPOJIbHBIE PA00THI:

TAN
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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

Bonpocel kK ay1uTOpPHOH KOHTPOJIBLHOM padoTe Nel:

1. Kakue Buabl KOPOTKHX 3aMbIKaHMM XapaKTEpHbI JJIs CETel ¢ 3a3eMileHHOW HelTpanbio? Jlaiite ux
XapaKTEPHUCTHKY.

2. Kakue BubI KOPOTKHX 3aMBIKAHUN XapaKTEpHBI JUIS ceTell ¢ M30IupoBaHHOl Helfrpanbio? [laiite ux
XapaKTEPHUCTHKY.

3. UTto Takoe HEHOpMaJIbHbIE PEKUMBI pabOTHI ANIeKTpooOopyaoBaHus? Kakue HEeHOpMaIbHbBIE PEKUMBI
MOTYT BO3HHKaTh B 3JIEKTPOYCTaHOBKaxX?

4. Kak TpaHchopMHUpPYIOTCSL TOKM 3a TpaHchopMaTrop co cxeMmoi coeauHeHusi ooMoTok Y/A-11 mpu




IBYX(}Ha3HOM KOPOTKOM 3aMBbIKAaHUU?

5. Kak tpanchopmupyroTcs Toku 3a TpaHchopMmaTop CO CXeMOM coemmHeHHs: oOMOoTOK Y/A-11 mpu
01HO(a3HOM KOPOTKOM 3aMbIKaHUU?

6. Kakue TpeboBaHMs NPEIbABIAIOTCS K peneiHol 3amure? [laiiTe mX XapakTepuCTHKY.

Bonpocekl Kk ay1MTOpHOH KOHTPOJILHOI padoTe Ne2:

1. IlpuHuun aeiicTBUs U BEKTOPHAsI Juarpamma pee HallpaBJIeHHUs MOIIHOCTH.

2. HampaBnieHHast MakCUMaJlbHasi TOKOBAsI 3all[UTa: IPUHIUI JEHCTBUS, JTOCTOMHCTBA U HEJOCTATKU.

3. IlpononpHast muddepeHnranbHas 3aluTa JIMHUN: TPUHOWN JEHCTBHA, TOK HeOamaHca, CXEMBI,
JOCTOMHCTBA U HEAOCTATKH.

4. Ionepeunas quddepeHnranbHas 3auuTa JMHIH: TPUHIUN IeHCTBHSA, JOCTOMHCTBA M HEOCTATKH.

5. Pene conpoTuBineHus: NPUHLUI JEHCTBUSA, XapaKTEPUCTUKU.

6. JlucTaHuMOHHAs 3alIUTa JMHUK SJIEKTPONEpeAayd: NPUHIMI JEHCTBHA, CXeMa, OOecIeYeHHe
CEJIEKTUBHOCTH.

7. Hanpasnennas 3amura ¢ BU-610kupoBKoii: nmpuHIun neicTBus, cxema BU-kanana.

8. Muddepenunanpuo-pasznas 3amuta JISIL: npuHImn neicTBus.

Bonpoch! kK ay1MTOPHON KOHTPOIbHOM padoTe Ne3:

1. Kakue moBpexaeHus: XapakTepHbI sl CHIIOBBIX TpaHchopmaTopoB?

2. Cocrapnstolue Toka Hebananca nudQepeHuanbHON 3aUThl CHIIOBOTO TpaHchopMaTopa.

3. Cxemsb! nuddepeHmanbHON 3aUTh CHIIOBOTO TpaHchopmaropa.

4. T"a30Bas 3aluTa CUJIOBOTO TpaHchopmaropa: Ha3HAYSHHUE, IPUHITUI JEHCTBHUS Ta30BOTO peJie.

5. luddepennmanpHas 3amura cuiaoBoro Tpancopmaropa ¢ pene A3T-11.

6. Kakue moBpexaeHus 1 HEHOPMAJIbHBIE PEXKUMBI XapaKTEePHbI ISl DIEKTPOIBUTATENEH?

7. Kakue BU/IbI 3aIIUT UCTIOJIB3YIOTCS Ha JIBUTATENSIX MOIIIHOCTRIO 710 S MBT 0T Mexmy(ha3HbIX KOPOTKHUX
3aMbIKaHUM, UX CXEMbI U MIPUHLINI IEHCTBHUS.

8. Kakne BUBI 3alTUT WCIOJB3YIOTCS Ha JIBUTATENISIX MOITHOCTHIO CBBHIIe 5 MBT oT Mexmyda3HbIX
KOPOTKHUX 3aMbIKaHHM, UX CXEMbl U TPUHIUI ACHCTBUSI.

9. KakoBbI MPUYMHBI TIEpErpy3KH AIIEKTpoABHTaTENeH? B KakoM cirydae 3ammnTa OT Ieperpy3KH JT0JDKHA
JIECTBOBATh HA CUTHAN, a B KAKOM Ha OTKJIIOUEHHUE ABUTATEIIS OT CETH?

10. [TpuHIMT TEHCTBUS 3alTUTHI JIBUTATENS OT MEPETPy3KH C UCTIOIL30BaHUEM TEIIOBBIX pelie, 001acTh
MPUMEHEHHUSI TAKOM 3aIIUThI, €€ JOCTOMHCTBA U HEJOCTATKHU.




11. [lpyuHiMn nelcTBUS TOKOBOW 3alllUThl JBUTATENs OT IEpPErpy3ku, o0JacTb NPUMEHEHUS TaKou
3aIUTBI, €€ TOCTOMHCTBA U HEJOCTATKH, CXEMBI.

12. Cxema u IpUHLIHKI ASHCTBHS 3aLIUTHI SJIEKTPOIBUTATEIIS OT TOHMKCHUS HATIPSKECHHUSL.

13. IlpuHnun aeicTBUs 3alUThl AIEKTPOJABUraTesss OT 0OJHO(A3HBIX 3aMbIKAHUN OOMOTKHM cTaTopa Ha
3EMIIIO.

Bonpochl kK ay1uTOpHON KOHTPOJIbHON padoTe Ne4:

1. Kakue noBpex/ieHHs: 1 HCHOPMaJIbHbIE PEKUMBI XapaKTEPHBI JIJIs1 CHHXPOHHBIX T€HEepaTopoB?

2. Kakue TpeGoBaHuUs MPEABSIBISIFOTCS K 3alIUTE CHHXPOHHBIX T€HEPaTOpOB?

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

4.3amuTa CHHXPOHHOTO TEHepaTopa OT MEXAy(}a3HBIX KOPOTKHX 3aMbIKaHH B OOMOTKE cTaTopa:
MIPUHIIMIT JEHCTBUS, CIOCOOBI CHUKEHHSI TOKa HebanaHca.

5. Cxempl mu¢hepeHInaIbHON 3aMTH CHAHXPOHHOTO TeHepaTopa, UX MPUHIIMIT ICHCTBHS, JOCTOMHCTBA
Y HEJJOCTATKHU.

6. 3amuTa CHHXpOHHOTO T€HepaTopa OT 3aMBbIKAHWN MEXIY BUTKaMU OJHOW (ha3bl: IPUHIIHII 1CHCTBHSA,
cxeMa, orpesieJiecHIe TOKa CpadaThIBaHHUS.

7.3amuTa CHHXpPOHHBIX T€HEPAaTOPOB OT 3aMbIKaHUN B OOMOTKH CTaTOpa Ha KOPIYC C MCIOIb30BaHUEM
THII: cxema, npuHLIMI AEUCTBUS, JOCTOUHCTBA U HEIOCTATKH.

8. 3amuTa CHHXPOHHBIX TE€HEPATOPOB OT 3aMBIKAaHWH B OOMOTKH CTaTOpa Ha KOPITYC C HCITOJIb30BaHHEM
THII ¢ noaiMarHMYMBaHKWEM: CXE€Ma, IPUHLIUII JEHCTBUS, JOCTOUHCTBA U HETOCTATKH.

9. 3amuTa CHHXPOHHBIX TE€HEPATOPOB OT 3aMBIKAaHWH B OOMOTKH CTaTOpa Ha KOPITYC C HCIIOJIb30BaHHEM
TpextpanchopmatopHoro ¢mistpa U THII: cxema, mpuHImMn neicTBUS, TOCTOMHCTBA M HEIOCTATKH,
MepTBas 30HA.

10. 3ammTa CUHXPOHHBIX T'€HEPAaTOPOB OT MEPErpy3KH € IYCKOM IO HANpsKEHHUIO: CXEMbl, MPUHIIUII
JENCTBHS, TOCTOMHCTBA U HETOCTATKH.

11. ®unpTpoBas 3amMTa CHUHXPOHHBIX T'€HEPATOPOB OT MEpPerpy3KH: CXeMbl, HNPUHIMI JeHCTBHUSA,
JIOCTOMHCTBA U HEJIOCTATKHU.

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

13. Haznauenue ycrporicte AUP u HAIIB, odepetHOCTh OTKITIOYEHUSI.

14. ITpunnun aeiictBus tuddepeHaaIbHON 3alUThl IIHH, ee padoTta nmpu K3 Ha mmHax ¥ mpyu BHEITHUX
K3.

15.Kakue Bubl CXEM HCIONB3YIOTCS Ul 3alIUThl COOPHBIX HIMH M Kakue TpeOoBaHMsS K HUM




MPEAbIBISIOTCS?

16. Cxema nonHo# quddepeHIranbHOM 3aUThl IIMH MOACTAHLIUN C IBYMSI CUCTEMaMU COOPHBIX IIUH C
(UKCUPOBAHHBIM pacIpe/IeIeHUEM MPUCOESTNHEHHA.

17. Henonuas nuddepernuanpHas 3aumTa COOPHBIX IITMH: TPUHITAI CHCTBHUS, CXeMa.

18. 3ammTa cereil MIIaBKUMU MPEIOXPAHUTENISIMH, BBIOOP TOKA CpadaThIBaHHUS.

19. 3amura ceteil BO3IyIIHBIMU aBTOMaTaMH, BBIOOP MapaMeTpoOB CpadaThIBAHUS.

Bonpocs! 1J1s1 IpoBeieHUs IK3aMeHa:

1. Ponp u Ha3HAueHUE yCTPOUCTB P3MA B cucTemMax 31eKTpOCHAOKEHHMS.

2. TpeboBaHus, NpeabsBIsIEMbIC K PEICHHON 3aiuTe.

3. PesepBupoBanue 3amut. bimkHaee u janpHee pe3epBUPOBAHUE.

4. Bunuel NOBpeXIEHUH B CeTAX € 3a3eMJICHHON HeWTpasibio. BekTopHble auarpaMMbl TOKOB H
HaIpsKEHU.

5. Buapl noBpexaeHUH B CeTAX € M30JUPOBAHHOM HeHTpasbio. BekTopHble IuarpaMMbl TOKOB U
HaIpsKEHUN.

6. MaxkcumanbHasi TOKOBas 3alllMTa, BHIOOP IapaMeTpoB CpadaThIBAHMS.

7. YcTpoWCTBO M MPUHIIMI JEHCTBUS 3JIEKTPOMAarHUTHBIX pelle.

8. YcTpoiicTBO M NPUHIMIT AEHCTBUS MHIYKIMOHHBIX pelle.

9. Pene HampaBieHUsI MOIITHOCTH: IPUHITUIT JEHCTBUS, BEKTOPHAS AUAarpaMMa, CXeMa BKITFOUSHHS.

10. Ha3nauenue TpanchopMaTopoB TOKa, pekuMbl paboThl. [lorpemHocts TpanchopmMaTopoB TOKa.

11. Bei6op TpanchopmaTopoB Toka uist ycTpoiicTB P3uA. Kpussie npeneiabHONH KpaTHOCTH.

12. TunoBsle cXeMbl COeAMHEHUS TpaHC(HOPMATOPOB TOKA.

13. Ha3nauenune TpaHchOpPMATOPOB HANPSHKEHHS. PeKUMBI pabOTHI, MOTPEITHOCTh TPaHC(HOPMATOPOB
HaNpsHKEHUS.

14. TunoBsle cXeMbl COEAMHEHUSI TPAHCPOPMATOPOB HATIPSKEHHUSI.

15. MT3: Ha3HauyeHue, BIOOP MapaMeTpoB cpabaThIBAaHUS, UYYBCTBUTENBHOCTb.

16. MT3 ¢ 6;10KMPOBKOIA TIO HAMIPSIKEHUIO.

17. Obecneuenue cenektuBHoctd MT3.

18. Cxembr MT3 Ha MOCTOSTHHOM OTIEPaTHBHOM TOKE.

19. TokoBas oTceuka, BIOOpP MapaMeTpoB cpabaThIBaHUSI.

20. TpexcryneHuaTas TOKOBas 3alTUTa, BEIOOP IMapaMeTpoB e€ cpadaThIBaHUS.

21. Hanpasnennas MT3: Ha3HaueHue, BEIOOp apaMeTPOB CpadaThIBAHMSL.




22. 3ammTa OT 3aMBIKAaHHUI HA 3€MJTIO B CETSAX C M30JUPOBAHHON HEUTPAIIBIO.

23. Buapl NOBpeXJeHUH 1 HEHOPMAJIbHBIX PEKUMOB PabOThI CUIIOBBIX TpaHC(HOPMATOPOB.

24. TOKOBBIE 3aIIUTHI CUIOBBIX TPaHC(HOPMATOPOB.

25. TI'a3oBas 3amuTa TpaHchOpMaToOpoOB.

26. IIpuHuun neiicTBUs Ta30BOTO pere.

27. 3amuTa 1eX0BBIX TPAaHC(POPMATOPOB.

28. BripaBHUBaHWE TOKOB 110 Benu4uHe U 110 (aze B nuddepeHmanbHoil 3ammre TpanchopMaTopos.

29. Cocrapnsromue Toka HebanaHca B AuddepeHInaTIbHON 3aluTe.

30. IIpononbHas nuddepeHnnanpHas 3amuTa JMTHAN.

31. TokoBas nmonepeunas nuddepeHuanpbHas 3anmTa JMHAA.

32. Hanpasnennas nonepevnas auddepeHnnanbras 3amura JNHAN.

33. JluctaHIMOHHAs 3alUTa: IPUHLUI JeHCTBUS, OCHOBHbIE OPIaHbI.

34. XapakTepUCTUKHU pejie COMPOTHUBIICHUS B TUCTAHIIMOHHON 3aIlINTE.

35. ObecrnieyeHue CeaeKTUBHOCTH JUCTAHIIMOHHBIX 3aLIUT.

36. uddepenunanpHo-(a3Has BEICOKOUYACTOTHAS 3aLIUTA JIMHUH 3JIEKTPOIIepeIayuu.

37. HanpaBneHHas BBICOKOYACTOTHAsS 3alllUTa JIMHUH 3JIeKTpoIiepeayuu.

38. ®unbTpoBas HanpasnerHas 3ammura JISI ¢ BU-0moknpoBKoii.

39. IloBpexieHns: 1 HEHOPMaJIbHbIE PEKUMBI PAOOTHI TEHEPATOPOB.

40. 3amuTa reHepaTropa OT KOPOTKHX 3aMbIKaHHI B 0OMOTKE CTaTopa.

41. 3amuTa reHepaTopoB OT OAHO(A3HBIX 3aMbIKaHHI B 0OMOTKE CTaTopa.

42. 3amuTa reHepaTropa OT BUTKOBBIX 3aMBIKAHUN B OOMOTKE CTaTOpa.

43. 3amuTa reHepaTopoB OT Meperpy3Ku TOKaMU 0OpaTHOMN MOCIE0BATEILHOCTH.

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

45. 3amuTa reHepaTopoB OT BHEHUIHUX KOPOTKUX 3aMbIKaHUH.

46. 3amuTa IEeKTPOBUTATENCH OT KOPOTKUX 3aMBIKAHUN U TIEPETPY3KH.

47. 3amuTa CHHXPOHHBIX 3JIEKTPOIBUTATEINIEH.

48. HenonHast nuddepeHnmaibHas 3auTa IiH.

49. lupdepenumanbHas — 3alUTa I[IUH ~ MOACTAHIMA ¢ (UKCHPOBAHHBIM  paclpenesieHueM
MIPUCOETUHEHU.

50. uddepenumanbHas 3ammra muH.

51. ABTOMaTHYECKOE TOBTOPHOE BKIIIOUYCHHE, Ha3HAUCHHE, TPEOOBAHUSI.

52. ABTOMaTHuUeCKO€ BKIIOUCHHE pe3epBa, TPeOOBaHMUs K MYCKOBBIM OpraHaM.




53. AYP: na3znauenue, TpeboBaHusl, npeabspisiembie K AUP.

54. Ha nuHuM ¢ TByXCTOPOHHUM MUTAHUEM YCTaHOBJICHBI TOKOBBIE OTCEUKH 0€3 BBIJICP)KKH BPEMEHHU Ha
o6oux xonnax JISII. Onpenenuts TOK cpabaTbIBaHUS 3aLIUT.

21 km 2
Xc1 max:9,2 OmMm XcZ.max:]-l,O Om
Xe1 rlnin:1017 Om Xe2min=13,4 Om
55. Onpenenuth TOk cpadareiBanus MT3.
6 kB
@_|_D 1,5 km 0,7 km
%=0,3 Om/km 0=0,28 Om/kmM Suarp=5+j1,3 MBA

umax—6 Om

C.mln_7 3 OM

56.3agaua

Yemy OyayT paBHBI TOKH B peJie IpH IBYyX(Ha3HOM KOPOTKOM
3ambikanun a3z AC 3a Tpancopmaropom co cxemoit Y/A-11
CO CTOpPOHBI OOMOTKH, COETMHEHHOI B cxemy Y?

IlepBUUHBII TOK KOpPOTKOrO 3aMblKaHMs paBeH 12 KA.
PEve— [Totepsimu B cumoBoMm TpaHchopmaTrope MpeHedpeub, a ero
K03 puLneHT TpaHchopMalUK CUUTATh PABHBIM 1.

Koadduruent Tpanchopmanuu U3MEPUTEIIbHBIX
tparchopmaropoB Toka kra=600/5.

TAa TAC




0) Ilopsimok mpoBeJeHUs] MPOMEXKYTOYHOH ATTECTALMU, NMOKA3ATeJIM U KPUTEPUH
OLlCHUBAHMWSL:

Kpurepun omenku (B coOTBeTcTBUM ¢ (GOpMHUPYeMbIMH KOMIETEHIUAMHU U
IVIAHUPYEMBIMHU pe3yJibTATAMHU 00y4YeHHs):

— Ha OLEHKY «OTJMYHO» — OOy4YaloIIuiCsA TOKa3bIBa€T BBICOKUNA YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIHH, T.€., CTY/IEHT JOJDKEH MOKa3aTh BBHICOKUN YPOBEHb 3HAHHIA,
YMEHHI ¥ HaBBIKOB B 00JIACTH TEOPHH pPEJICHHON 3alllMThl, pacueTa U OLEHKU YCTaBOK 3aIlUT,
OMpeJIeJICHUs TOKOB KOPOTKOTO 3aMbIKaHUS ISl pacyeTa mapaMmeTpoB cpadaThIBaHUsS pesieiHON
3aIlUTHI,

— Ha OICHKY «XOpomio» — OOyYaroUIuiicsi TIOKa3bIBaeT CpPEAHHA YPOBCHB
c(hOpMHUPOBAHHOCTH KOMITIETEHIIMM, T.€. CTYIEHT JOJDKEH IMOKa3aTh 3HAHUS BUIOB peleiiHON
3alIUTHl U TPUHIIUIIOB UX JEHCTBUS, SJIEMEHTHOM 0a3bl peleiiHOM 3aIUThI;

— Ha OIICHKY «Y/0BJIETBOPHUTEIbHO» — O0YYaIOIINIICS MOKa3bIBAET MOPOTOBbII YPOBEHB
c(OpPMUPOBAHHOCTH KOMIICTCHIIUH, T.€. CTYJCHT NOJKCH 3HATh MPHUHIIMIT JESHCTBUS U YCIOBUS
BbIOOpA yCTaBOK HanboJiee MPOCThIX 3aIlUT;

— Ha OILEHKY «HEYIOBJETBOPUTEJIbHO» — peE3ylbTaT OOYYCHHS] HE JOCTHUTHYT,
o0Oydaromuiicss He MOKET IMOKa3aTh 3HAHWM, YMEHUN W HaBBIKOB B O0JIACTU TEOPHUH peeitHON
3aIIUTHI 1 HABBIKOB OIPE/ICIICHUS [TapaMETPOB UX CpadaThIBAHUS.



