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JIner akryaauszanuu padoyeil nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanusaruu B 2027 - 2028
y4eOHOM rofy Ha 3aceqaHuu Kadeapbl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEANPUATUI

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.B. Bapranosa

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o1o0opena s peanusaruu B 2028 - 2029
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEANPUATUHI

IIporokomor 20 1. Ne

3aB. kadenpoit A.B.EapraHOBa

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena Juist peanuzanuu B 2029 - 2030
y4eOHOM roy Ha 3acelaHuU Kadeapbl IeKTPOCHAOKEHNS TIPOMBIIIICHHBIX MTPEAPHATHIH

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena juist peanuzanuu B 2030 - 2031
y4eOHOM roy Ha 3acelaHuU Kadeapbl IeKTPOCHAOKEHNS IPOMBIIIICHHBIX MTPEPHATHIH

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

PaGouast mporpamMmma repecMoTpeHa, 00cykaeHa u omoopena s peanusaruu B 2031 - 2032
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEAPUATUHI

[IpoTrokom oT 20 . Ne
3aB. kadeapoii A.B. Bapranosa




1 Ilesiu ocBOEHUSI I CUMILTHHBI (MOAYJI51)

Lensro OCBOCHHUS  JUCIMILINHEBI «Penelinag 3ammra W aBTOMAaTHU3aIlUAd
DIIEKTPOIHEPTETUYECKUX CHUCTEM) SIBISICTCS (POPMUPOBAHUE y CTYAEHTOB MPOQPECCHOHATBHBIX
3HaHWI B 00JIACTH TEOPHUH M TIPAKTUKHU YCTPOWCTB pesieiHOMN 3amuThl 1 aBToMaTu3anuu (P3uA)
ANIEKTPOIHEPreTUUECKUX CHUCTEM, a TaKK€ HAaBBIKOB pacueTa yCTaBOK TOKOBBIX 3alIUT U
YCTPOMCTB aBTOMATHUKU 3JIEMEHTOB JIEKTPOIHEPTETUUECKOW CUCTEMBI U NPOEKTUPOBAHUS CXEM
penerHO 3allMThl 1 aBTOMATHKH.

2 MecTo THCHHIIMHBI (MOYJIfA) B CTPYKTYpPe 00pa3oBaTe/ibHOI MporpaMmbl

Jucuunnuna «PerneiiHas 3amMra ¥ aBTOMATHU3aLUs AJIEKTPOIHEPrETUUECKUX CHUCTEM»
BXOJIMT B YacTh Y4eOHOTO IiaHa, (GOpMUPYEMYIO YJaCTHUKAMH 0Opa30BaTEIbHBIX OTHOIICHUN
00pa3oBaTeNbHON MPOrPaMMBI.

Jnst  wW3ydeHWusT  IUCHMIUIMHBI ~ HEOOXOOMMBbl  3HAHHWS  (YMEHHUs,  BIIAJEHUs),
c(hopMHpOBaHHEIC B pE3yJIbTaTe M3YUCHHUS JUCLUILIAH/ IPAKTUK:

TeopeTnueckue OCHOBBI AIEKTPOTEXHUKHU

DNEKTPOIHEPTETUYECKUE CUCTEMBI U CETH

DJIEKTPUYECKUE annapaThl

CoOcTBEeHHBIE HYXK/BI 1 BTOPUYHAS KOMMYTAIUS SJIEKTPUYECKUX CTAHIIUHN U MOACTAHIIUN

3HaHus (yMEHUs, BIIAJICHUS), TTOTYYCHHBIC TIPH U3YYCHUHM JaHHOW JUCIMIUIMHBI OyIyT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUILTIH/TIPAKTHK:

[ToaroroBka k caaue v cada rocy1apCTBEHHOTO HK3aMeHa

[ToaroroBka k mpoleype 3aiiuThl ¥ 3alIMTa BEITYCKHOHN KBATU(UKAITMOHHONW paOOThI

HanexxHOCTh CUCTEM DIIEKTPOCHAOKEHHUS

3 KomnereHnnu o0y4awiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIJIMHBI (MOYJIS1) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbpTaTe ocBoeHus aucUUIUIMHBI (Moayns) «PeneifHas 3amuTa U aBTOMaTU3alUA
DIIEKTPOIHEPTETUYECKUX  CHCTeM»  OOydJaroIuiics JOJDKEH  00lajath  CIEAYIOIIUMU
KOMIETEHIUSIMU:

KO,Z[ HHJUKATOpa I/IH,Z[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIIM

[IK-3 Cnoco0eH NpuHUMATh Yy4YacTHE€ B IPOCKTUPOBAHUH OOBEKTOB NPOEeCcCCHOHATBHOM
JEATEIIFHOCTH B COOTBETCTBUM C TEXHMYECKMM 33/laHHEM UM HOPMAaTHBHO-TEXHUYECKOU
JOKYMEHTAIUeH, coOMoaasi pa3inyHble TEXHUYECKHe, SHEprod((HEeKTUBHBIE U HKOJIOTHYECKUE
TpeOOBaHUSI ¥ TPOBOJIUTH OOOCHOBAaHWE TMPOCKTHBIX PEIICHWH, a TaKkke O(OpPMIAThH
TEXHUYECKYIO JOKYMEHTAIMIO Ha PA3IMYHbBIX CTAANIX Pa3pabOTKU MPOEKTa

[1K-3.1 PazpabGareiBaer ©u odopmiIseT KOMIUIGKTHI TPOCKTHOH W pabouei
JOKYMEHTAI[MH MPOCTBIX Y3JI0B CHCTEMBI 3JIEKTPOCHA0KEHUS OOBEKTOB
KAl TAIbHOTO CTPOUTEIILCTBA

[K-3.3 BriOupaer o6opynoBaHue s OTACTBHBIX PA3/IEIOB MPOEKTA HAa PA3TUUYHBIX
CTaAMAX TPOEKTHUPOBAHHUS CHCTEMBI  O3JIEKTPOCHAOXKEHHS  OOBEKTOB
KaIllUTaJIbHOTO CTPOUTENIBCTBA

[IK-5 CrnocobeH OIeHMBAaTh HOPMANbHBIC, YTSDKEICHHBIE M TIOCIE€aBApUMHBIE PEXKHUMBI U
JIMKBHMPOBATh aBAPHHUHBIC PEKUMBI pa0OTHI 00BEKTOB MPO(ECCHOHATHLHOM e TETbHOCTH

I1K-5.3 |COCTaBJ'I5[eT CXEMBI 3aMEIICHHsSI Ha 00CTY)KHBaeMOM 000PY/IOBAaHUH,




paccuMThIBAaCT  MapaMeTphl  peKMMa  KOPOTKOTO  3aMBIKaHUS — Ha
obopynoBanun PY u JIOII, paccuntbiBaeT M BBIOMpAET YCTAaBKU H
XapaKTEPUCTHUKH YCTPOHCTB P3A




4 CTpyKTypa, 00bEM U coiepkaHue TUCHUILTHHBI (MOLYJI51)
OO6mmas TpyI0eMKOCTh TUCIUILIMHBI COCTaBIseT 5 3aueTHbIX eaunani 180 akan. gacos, B

TOM YHUCJIC:

— KOHTaKkTHas padota — 18,4 akaz. 4acoB:
—aynurtopHas — 14 akaj. 4acos;
— BHeaynuTopHas — 4,4 akaJl. 4acoB;
— caMocTosiTenbHast padora — 152,9 akan. gacos;
— B popme npakTudeckoit moarotroBku — 0 akaj. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

®dopma arTecTali — KypCOBOM MPOEKT, IK3AMEH.

AynuropHas s e
KOHTaKTHas paboTa E = dopMma TeKyIIero
=
B aKajl. 4acax o Bun KOHTpOJIS
Pazpen/ tema g | (Baxan wacax) £ B y p Kon
> & © | caMOCTOSATENBHOM | yCIEeBaEMOCTH H
JCHUTLTAHB = £ = ., | xommereHM
o & paboThI IIPOMEKYTOUHOMH
na6. | npakr. | € &
Tex. 28 aTTecTaluu
3aH. | 3aH. | O 2
1. Beenenue
CamocTosTenbHoe
u3ydeHue yueOHoOM
N JUTEPaTypHI
1.1 Ha3nauenue peneitHoi ’
p 0,5 1 KOHCITEKTa Koncnekr TIK-5.3
3aIIUTH] 1 aBTOMAaTHKU N
JIeKLUI;
KOHCIIEKTUPOBaHH
e
1.2 ToBpexnenus u CaMoCTOSITENBHOE
HEHOPMaJIbHBIC PEKUMBI u3ydeHue yueOHou
padoTsl JUTEPATYPHI,
3JIEKTPOIHEPIreTUYECKUX 5105 2 KOHCIIEKTa IK-5.3
N Koncnekr
CHCTEM. COOTHOLIEHHS TOKOB JIEKLHI;
npu TpaHcHOPMATOPHBIX KOHCIIEKTUPOBaHH
CBSI3SIX B CETH e
CamocTosTenbHOe
u3ydeHue yueOHoOM
1.3 OcHoBHBIE TpeOOBaHUS, JUTEPATYPHI,
MpeabsBIsieMble K peleiHOoN 0,5 2 KOHCIIEKTa Koncnekr IK-5.3
3alIUTE JICKIUH;
KOHCIIEKTUPOBaHH
e
Wroro no paspeny 15 5
2. DJIeMEeHTBI YCTPOWCTB
peIeHO 3aIUThl M ABTOMATHKHI
CaMOoCTOsITeNIbHOS
2.1 H3meputenbHbie o
u3yueHue yueOHou
TpaHchOopMaTopsl TOKa:
MOTPEUIHOCTH,  BBIOO " fIUTCPATYPLL,
P ’ P 5105 2 KOHCIIEKTA Koncnekr TIK-3.3
IpOBepKa ULt CXeM N
N TICKLIUIA;
peNeHOi  3alUThI, CXEMBI
KOHCIIEKTHPOBaHU
COeIMHEHUS o




2.2 Tlpunnmn  jgeiicTBus,
MOTPENIHOCTH M CXEMBI

CaMOoCTOsITeNIbHOS
u3yueHue yueOHou

COEIMHEHHS 00MOTOK fATEpatypbl,
0,5 2 KOHCIIEKTa TIK-3.3
U3MEPHUTEIBHBIX N Koncnekr
TICKLIUIA;
TpaHchopMaTopoB
KOHCIIEKTHPOBaHU
HaIpsHKEHUS o
CamMocTosITeIbHOe
n3ydeHue yueOHon
2.3  Knaccupukanus u v i
4 JIMTEPATYPHI, Koncnexr I1K-5.3
mapameTpsl pere
KOHCIIEKTHPOBaHU
e
HWroro no pazneny 1 8
3. ToxoBBIE 3aIINTHI
CamocrosiTenbHoe
u3ydeHue yueOHoOM
3.1 MakcumanbHasi TOKOBas i i
JUTEPaTypBhl,
3amura. Beibop mapameTrpos
DaBATLIBAMILS KOHCIIEKTa 3amuTa
p ’ 0,5 4 JICKIIMH; nabopatopHoi TIK-5.3
YyBCTBUTEIBHOCTb,
MOJITOTOBKA K paboThI
CENICKTUBHOCTb,
3alluTe
pe3epBUPOBAHUE, CXEMBI .
naboparopHoi
paboTh
CamMocTosITeIbHOe
3.2 TokoBast OTCEYKa. u3yueHue yueOHou
OTceuyka Ha JMHHAX C JIUTEPATypHI,
JIBYyXCTOPOHHUM  ITUTAHUEM. 0,5 4 KOHCIIEKTa Koncnekr TIK-5.3
Otrcedka ¢ BBIAEPIKKOM TIEKINH;
BPEMEHH. KOHCIIEKTUPOBaHH
e
3.3 ToxoBbIe HampaBJICHHBIC CaMoCTOSITENBHOE
3alUTBI: pelie HaNpaBICHUS U3y4eHUe y4eOHOi
MOIIHOCTH, HPUHIUIT JUTEPaTypBhl,
JEHUCTBUS 3alIUTBI U BBIOOD 0,5 4 KOHCIIEKTa I1K-5.3
N Koncnekr
TOKa cpabaThIBaHMsI, MEPTBas JIEKLHI;
30Ha, 30Ha  KacKaIHOTO KOHCIIEKTUPOBaHH
JeHcTBUs e
. CamocTosTenbHOe
3.4 3amuTa OT 3aMBIKaHUH o
u3ydeHue yueOHoOM
Ha 3EeMIII0 U OJHO(A3HBIX
JTUTEPaTypPHI, 3amuTa
KOPOTKHUX 3aMBIKaHUL. .
4 MOJArOTOBKA K 1abopaTopHO’ I1K-5.3
CrnocoObl MONy4eHHsS TOKa
o 3almTe paboThI
HYJIEBOH .
1abopaTopHO’
MOCIIEIOBATENEHOCTH
padoThI
Wroro no paspeny 1,5 16
4. JnddepenumnanpHas 3aniura
JIUHUMI
CamMocTosITeIbHOe
4.1 IIpononbHas o
muddepeHnnanbHas 3aluTa; usyueHue y1eonol
p . ) 4 JIMTEPATYPHI, Koncnexr I1K-5.3
OPUHLMI ~ JEHCTBHS, TOK
KOHCIIEKTHPOBaHU

He6aﬂcha, CXEMBI

€




4.2 TlomepeuyHass TOKOBas H
HarpaBJICHHAs

CaMOoCTOsITeNIbHOS
u3yueHue yueOHou

4 JIMTEPATYPHI, Koncnexr I1K-5.3
muddepeHInanpHas  3anmUTa
. KOHCIIEKTHPOBaHU
JIHHUHA
e
Htoro 1o paszuerny 8
5. JlucTaHInOHHAS 3a1[UTa JIHHUN
CamocTosiTeNbHOe
5.1 TlpuHuun paewcTBUsS | u3yueHue yueOHou
obecrieyeHue CeJIEKTUBHOCTU 4 JIUTEPATYPHI, Koncnexr I1K-5.3
JUCTaHIIMOHHOH 3alIUTHI KOHCIIEKTHPOBaHU
e
CamocTosTenbHoe
5.2 XapaKTepUCTHKH u3ydeHue yueOHoM
cpabaTbIBaHUs perne 4 JUTEPATYPHI, Koncnekr TIK-5.3
COTIPOTUBIICHHS KOHCITICKTUPOBaHU
e
Htoro 1o paszuerny 8
6. BrlcokouacToTHas  3amuTa
JIUHUMI
CamocTosiTenbHOe
u3ydeHue yueOHoOM
6.1 HanpapieHHasi 3amura c i e
N 4 JUTEPATYPBHI, Koncnekr TIK-5.3
BU-6n0kupoBKoit
KOHCIICKTUPOBaHU
e
CamocTosTenbHOe
6.2 dunbTpoBas n3yuyeHue y4eOHOU
HampaBlicHHAs  3aluTa ¢ 4 JUTEPATYPHI, Koncnekr TIK-5.3
BY-6noxupoBkoit KOHCIIEKTUPOBAHU
e
CamocTosiTenbHOe
6.3 u3yueHue yueOHou
JuddepennuansHo-(aszHas 4 JIUTEPATYPHI, Koncnexr I1K-5.3
BBICOKOYACTOTHAS 3alLUTa KOHCIIEKTHPOBaHU
e
HWroro no pazneny 12
7. 3ammra CUJIOBBIX
TpaHchopMaTopoB
CamocTosiTenbHOe
u3ydeHue yueOHoOM
7.1 IoBpexnenus u i i
JTUTEPaTypPHI, 3ammuTa
HEHOPMaJbHbIC PEKUMBI .
0,5 1 MOJrOTOBKA K nabopatopHoi TIK-5.3
padoThI CHJIOBBIX
3alIuTe paboThI
TpaHchopMaTOpoOB .
1abopaTopHO’
paboThI
CamocTosTenbHOe
7.2 JuddepennuanbHas u3ydeHue yueOHoOM
3amuTa  Tpancdopmaropa: JUTEPaTypBhl, 3amuTa
Tok  HebamaHca,  BbIOOD 0,5 4 MOJArOTOBKA K 1abopaTopHO’ I1K-5.3
napameTpoB cpalaTbIBaHUS, 3alIuTe paboThI
CXEMBI TabopaTopHOit

padoThI




7.3 3ammra OT BHEIIHHUX

CaMOoCTOsITeNIbHOS
u3yueHue yueOHou

. 1 JIMTEPATYPHI, Koncnexr I1K-5.3
KOPOTKHX 3aMBIKaHHUH
KOHCIIEKTHPOBaHU
e
CamocTosiTenbHOe
u3ydeHue yueOHoOM
7.4 3amuTa oT neperpy3ku 1 JUTEPATYPHI, Koncnekr TIK-5.3
KOHCIIEKTUPOBaHH
e
CamocTosiTenbHoe
u3ydeHue yueOHoM
7.5 T'a3oBas 3amuTa 0,5 JUTEPATYPHI, Koncnekr TIK-5.3
KOHCIIEKTUPOBaHH
e
HWroro no pazneny 7,5
8. 3amura 3neKTpoIBUTATENCH
8.1 ToBpexnenus u CaMoCTOSITEeNBHOE
HEHOPMaJIbHBIC PEKUMBI u3ydeHue yueOHou
paboThl 3NEKTPOABUIrATEINCH. 0,5 JUTEPATYPHI, Koncnekr TIK-5.3
TpeboBanust K  3aimuTe KOHCIIEKTUPOBaHH
JBUTaTeNnen e
8.2 3amnura
3JIEKTPOABHUTATENEH CamocTosTenpHOoe
HampspkeHueM Bblme 1 KB: u3ydeHue yueOHou
or wmexaydpasneix K3, or 1 JUTEPATYPHI, Koncnekr TIK-5.3
3aMbIKaHusl OJHOW a3kl Ha KOHCIIEKTUPOBaHH
3eMJII0, OT HEPerpy3ku H e
TTOHIDKCHUS HAIIPSDKCHUSI
CamocTosTenbHOe
8.3 3ammTel n3ydeHue y4eOHoOU
3JIEKTPOABUTaTENCH 1 JUTEPATYPHI, Koncnekr TIK-5.3
HampsbkeHueM 1o 1 kB KOHCIEKTUPOBaHH
e
HWroro no pazneny 2,5
9. 3amuTa COOPHBIX IIMH
CamocrosiTenbHoe
u3ydeHue yueOHoM
9.1 g pepeHnranbHas
Hnddep 3 JTUTEPATYPBI; Koucnekt IK-5.3
3aIIUTa MUH
KOHCIIEKTUPOBaHH
e
Hroro mo pasaeny 3
10. 3amura reHepaToOpoB
CamocTosTenbHOe
10.1 IloBpexnenus u N
u3ydeHue yueOHoOM
HEHOpPMaJIbHBIC PEKUMBI
0,9 JUTEPATYPHI, Koncnekr TIK-5.3
padoTsl TeHEPaTOPOB.
KOHCIEKTUPOBaHH
TpeboBaHuUs K HX 3aIIUTE o
10.2 3amuTel OOMOTKH
cTaTopa: OT MeXAy(hasHbIX CamocCTosITeNIbHOE
K3, or 3ambikaHuii Mexny n3ydeHue y4eOHoOU
BUTKaMH OJHOW a3el, OT 2 JUTEPATYPHI, Koncnekr TIK-5.3
3aMBIKaHUSl Ha KOPIYC, OT KOHCIIEKTUPOBaHH
HEeperpy3ku TNpH BHELIHUX e

K3




10.3 3amura portopa: oOT

CaMOoCTOsITeNIbHOS
u3yueHue yueOHou

3aMBIKaHHSl Ha KOPIYC BO
. pry 1 JIMTEPATYPHI, Koncnexr I1K-5.3
BTOPOIi TOYKE, oT
KOHCIIEKTHPOBaHU
neperpys3Ku o
Wroro no pazneny 3,9
11. 3ammra 53IEKTPOYCTAHOBOK
HHU3KOTO HANPSDKEHUS
CamocTosiTeNbHOe
111 3amuTa o
u3yueHue yueOHou
JNIEKTPOYCTAHOBOK ~HU3KOTO
1 JIUTEPATYPHI, Koncnexr I1K-5.3
HaIpsHKEHUS
KOHCIIEKTHPOBaHU
IPeIOXPAHUTEISIMH o
11.2 amura
CamocTosTenbHoe
JNEKTPOYCTAHOBOK HU3KOTO o
u3ydeHue yueOHoM
HaNpPsHKSHUSI
1 JUTEPATYPHI, Koncnekr TIK-5.3
ABTOMAaTHYECKUMHU
KOHCITICKTUPOBaHU
BO3IYIIHBIMH o
BBIKITFOYATEIISIMH
Hroro no pazaeny 2
12. ABTOMaTHKa
NIEKTPOIHEPIeTUUECKUX CUCTEM
CamocTosiTenbHOe
u3yueHue yueOHou
JIMTEPATypBhI,
12.1 ABTOMaTHYECKOE KOHCITIEKTa 3amuTa
MIOBTOPHOE BKIIIOYEHHE 0,5 1 JEKLNH; 1abopaTopHO’ I1K-5.3
(AIIB) MOJIrOTOBKA K padoThI
3aIluTe
1abopaTopHO’
paboThI
CamocTosiTenbHOe
u3yueHue yueOHou
JIMTEPATypBhI,
12.2 ABTOMaTHYECKOE KOHCITIEKTa 3amuTa
BKJIIOYEHUE PE3EPBHOTO 0,5 1 JEKLIMH; 1abopaTopHO’ I1K-5.3
nutanus (ABP) MOJIrOTOBKA K paboThI
3aIluTe
naboparopHoi
paboTh
12.3 ABTOMaTHYECKas CamocCTosITeNIbHOE
yacToTHas pasrpyska (AUP) n3ydeHue y4eOHoOU
u 4acTOTHOE 2 JUTEPATYPHI, Koncnekr TIK-5.3
aBTOMaTHYECKOE IOBTOPHOE KOHCIICKTUPOBaHU
BkitoueHue (YATIB) e
HWroro no pazneny 1 4
13. BroimonHeHHe W 3alIuTa
KYpPCOBOTO ITPOEKTa
CamocTosiTenbHOe
u3yueHue yueOHou
JIUTEPATypPhL
13.1 Bri6op o0beMa PATYPEL,
eleHHOI 3aIIUTHI u CTIPABOUHOM M| 1o 5B ot IIpOEKT
p 2 HOpMAaTHUBHOU P b ’ IK-3.3
aBTOMAaTUKU B COOTBETCTBUHU HTEDATYDEL: Paznen Nel
¢ Tpe6oBanusMu [1YD PaTYPHI,
BBITIOJTHCHHE
KypCOBOTO

IIPOEKTa




13.2 Pacuer ToxoB K3

CamocrosrenbHoe
u3ydeHue yueOHoOM
JNTEPATYPBI,
CIPaBOYHOH H
HOPMAaTUBHOU
JIUTEPATypBI;
BBITIOJTHEHNE
KypCOBOIO
HpOeKTa

KypcoBoit mpoexr.
Paznenr No2

IK-5.3

13.3 PacueT ycTaBOK 3amluT
CHJIOBOTO  TpaHcdopmaropa
Ha 0ase
IIIEKTPOMEXAHHUUECKHX Pee

CamocrosrenpHoe
u3ydeHue yueOHoM
JNTEPATYPBI,
CIPaBOYHOH U
HOPMAaTUBHOU
JIUTEPATypBI;
BBITIOJTHEHNE
KypCOBOIO
HpOeKTa

KypcoBoit mpoexr.
Paznen Ne3

IK-5.3

13.4 PacueT yCcTaBOK 3allHT
CEKIIMOHHOTO BBIKITFOUATEIS
Ha 0ase
JIEKTPOMEXAHHUYECKHX pPelie

CamocTosiTeNbHOe
u3yueHue yueOHou
JUTEPATypBI,
CIIPaBOYHOU U
HOpPMAaTHUBHOU
JIUTEPATYPBI;
BBIIIOJIHEHUE
KypCOBOTO
IIPOEKTa

KypcoBoit mpoexr.
Pasnen Ned

I1K-5.3

13.5 Pacuer ycTaBOK 3aIiuT
MpUCOeTUHEHHUsT Ha  0Oase
MHKPOIIPOLIECCOPHOTO pelie

10

CamocTosTeNbHOe
u3yueHue yueOHou
JUTEPATypBI,
CIIPaBOYHOU U
HOpPMAaTHUBHOU
JIUTEPATYPBI;
BBIIIOJIHEHUE
KypCOBOTO
IIPOEKTa

KypcoBoii nmpoexr.
Paznen Ne5

I1K-5.3

13.6 Pacuer YCTaBOK
asromatuku (APHT, AIIB,
ABP, AYP, ycTpoiicTBO
aBTOMAaTHYECKOT0
BkitoueHus KY)

CamocTosTeNbHOe
u3yueHue yueOHou
JUTEPATypBI,
CIIPaBOYHOU U
HOpPMAaTHBHOU
JIUTEPATYPbI;
BBIIIOJIHEHUE
KypCOBOTO
IIPOEKTa

KypcoBoii nmpoexr.
Paznen Neb6

I1K-5.3

13.7 Cxemsl  peneitHoi
3aIMTHI U aBTOMaTHKU

14

CamocrosrenbHoe
u3ydeHue yueOHoOM
JNTEPATYPBI,
CIPaBOYHOH H
HOPMAaTUBHOU
JIUTEPATypBI;
BBITIOJTHEHNE
KypCOBOIO
HpOeKTa

KypcoBoii nmpoexr.
I'paduueckas
4acTb

MK-3.1




CamocTosiTeNbHOe
u3ydeHue yueOHoM

JUTEPaTypBhl,
13.8 3ammra KypCOBOTO ClIPaBOUHOM 1 IK-3.1,
) & P 10 HopMmatuBHOW | KypcoBoii mpoekr TK-3.3,
MpOeKTa .
JIUTEPATypBI; IK-5.3
HOATOTOBKA K
3aIIUTE KypCOBOTO
IPOEKTa
Hroro mo pasaeny 58
14. Dx3ameH
CaMOoCTOsITeNIbHOS
u3yueHue yueOHou
JITEPaTypHI,
14.1 Dx3amen 15 KOHEHG}II(PFa Ok3ameH [IK-3.3,
N IIK-5.3
TICKLIUIA;
HOATOTOBKA K
9K3aMEeHY
HWroro no pazneny 15
HWroro 3a cemectp 152,9 9K3aMEH,KII
K BOU MPOEKT
Wroro no nucuuninne 152,9 YPCOBOH TPOCKT,

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlng  peanu3zanuu  NPEAYyCMOTPEHHBIX BUJOB Yy4eOHOMl paboThl B  KayecTBe
00pa30BaTeNbHBIX TEXHOJOTHH B NpPENOJaBaHUM JUCHUIUIMHBL «PeneiiHas 3ammra U
aBTOMATH3alUsl  JJEKTPOIHEPreTUUECKUX  CUCTEM»  HCHOJB3YIOTCS  TPaJMIMOHHAS U
MOJ1yJIbHO-KOMIIETEHTHOCTHAsl TEXHOJIOTUH.

[lepenaya HEOOXOOUMBIX TEOPETUYECKUX 3HAHUH U (OPMUPOBAHHE OCHOBHBIX
NPEACTABICHUM 1O Kypcy «PeneiiHas 3amura ¥ aBTOMATH3aLUs 3JIEKTPOIHEPreTUYECKUX
CUCTEM» IIPOUCXOJIUT C UCIIOIB30BAaHUEM MYJIbTUMEIUMNHOTO 000PYAOBAHHUS.

Jlekiuu MPOXOJAT B TpPAAMLUMOHHOW (opme, B ¢dopMme JIeKUUH-KOHCYIbTALUNH U
npoOieMHbIX Jekuui. Teopernueckuit Marepuan Ha MNPOOJIEMHBIX JIEKUIUSAX —SBISETCS
pe3yabTaTOM YCBOCHHUS NOJIYYEHHOM HMH(OpPMAIMMU IMOCPEICTBOM ITOCTAHOBKH IMPOOIEMHOTO
BOIpOCA M TIOMCKa IMyTel ero pemeHus. B xome mnpoBeaeHUs] JEKIMOHHBIX 3aHSATUN
IIpelyCMaTPUBAETCSL:

1) wucmonp30BaHHWE AIEKTPOHHOTO JIEMOHCTPAIMOHHOTO MaTepHaia MO0 TeMaM,
TPeOYIOMMM HJUTFOCTPAIIUU  pabOThl CHEIUAIU3HUPOBAHHOTO MPOTPAMMHOTO OOecreueHus,
CJIOKHBIX CTPYKTYPHBIX CXE€M U OOJIBIIIOTO 00bheMa rpauIecKoro MaTepuana;

2) UCTIOJIb30BAHUE HJICKTPOHHBIX YUCOHUKOB 110 OTACTBHBIM TEMaM 3aHSTHIA;

3) aKTUBHBIC U MHTEPAKTHBHbBIC (HOPMBI OOYUCHHsS: BApUATHUBHBIN OMPOC, TUCKYCCHH,
YCTHBIN OIPOC U T.J.

6 YueOHO-MeTOUYecKOe 0OecnieueHHe CaMOCTOSITeILHOM padoThI 00ydarommxcst
IIpencraBneno B npuioxxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl NPOBeACHHS MPOMEKYTOYHOM ATTeCTAMHI
IIpencraBneHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MH(OPMAIIMOHHOE 00ecnevyeHHe JUCITUTIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Amnapees, M. B. Peneiinas 3ammiTa 21€KTPOIHEPTETHUESCKUX CHCTEM . yuel. mocooue
/| M. B. Aunapee, H. 10. Pyban, A. A. CyBopoB [u np.] ; ToMCKHI MOJUTEXHUUCCKUMN
yHuBepcuteT. — Tomck : U3a-Bo ToMmckoro momutexandeckoro yauBepcutera, 2018. — 167 ¢. —
ISBN 978-5-4387-0796-7. - Texcr : AIIEKTPOHHBIH.

URL.: https://znanium.com/catalog/product/1043860 (mata obpamenus: 21.01.2026). — Pexum
JIOCTYTIA: IO TIOJTHCKE.

2. Epmo, A. M. Peneiinas 3amura B cHCTeMaxX JJIEKTPOCHAOXKEHUS HANPSHKCHHEM
0,38-110 kB : yuebHoe nmocodue 1 npaktuueckux pacuéros / A. M. Epos. - 3-e u3z., nepepad.
- Mocksa ; Bonorna : Uadpa-Uuxenepus, 2024. - 608 c. - ISBN 978-5-9729-2172-0. - Texkcr :
anekTponHbli. - URL: https://znanium.ru/catalog/product/2172515 (mata oOpareHus:
21.01.2026). — PexxuM 0OCTYyIIA: 110 TTOATHKCKE.

3. AradonoB, A. U. CoBpemeHHas peneifHas 3amuTa ©  aBTOMATHKa
AJIEKTPOIHEPTETHICCKUX CUCTEM : yueOHoe mocodue / A. U. Aradonos, T. FO. bpoctunona, H. b.
JI>xazoBckuil. - 3-e u31., nepepad. u goi. - Mocksa ; Bonorna : Uadpa-Uuxenepus, 2025. - 300
c. - ISBN 978-5-9729-2212-3. - Tekcr : 3JICKTPOHHBIMN. -
URL: https://znanium.ru/catalog/product/2226930 (mara ooOpamenus: 21.01.2026). — Pexum
JOCTyTA: 10 TOJIMUCKE.

0) lomotHuTeIBLHAS IUTEpPaTypa:

1. Urymenmes, B. A. PeneitHas 3ammTa U aBTOMAaTHKa IMOHU3UTEIBHBIX MOACTAHITUI
IPOMBIIICHHOTO NpeAnpusiTHs : yaeOHoe nocooue / B. A. Urymenues, B. K. Oneitnukos, H. T.
[TatmmH, E. A. Tlanosa ; MI'TY. — Marautoropck, 2014. — 103 c. : un., rpad., cxemsl, TabI. —
URL: https://host.megaprolib.net/MP0109/Download/MObject/3622. — MakpooObekT. — Tekcr :
anexkTpoHHbd. — ISBN 978-5-9967 —0439-2. — MimeeTcs meyaTHBIN aHAJIOT. - AaTa OOpalieHus:
21.01.2026.



https://znanium.com/catalog/product/1043860
https://znanium.ru/catalog/product/2172515
https://znanium.ru/catalog/product/2226930
https://host.megaprolib.net/MP0109/Download/MObject/3622

2. KypHan «BecTHuK IOVYpI'Y. Cepus «DHepreTuKa» -
URL: https://www.powervestniksusu.ru/index.php/PVS (nata oopamienus: 21.01.2026).

3. Kypnan «INEKTPOTEXHUYECKHE CUCTEMBI u KOMIUIEKCHD) -
URL: http://esik.magtu.ru/ru/ (nara ooparmienus: 21.01.2026).

4. Kypnain «BectHuk IBaHOBCKOTO rOCy1apCTBEHHOT'O SHEPTETUUECKOTO YHUBEPCUTETA»
- URL.: http://vestnik.ispu.ru/ (mata o6pamenus: 21.01.2026).

B) MeToanyeckue ykazaHus:

1. TMatmmu, H. T. MoaenupoBanue MaKCUMadbHONW TOKOBOW 3alllUTHl JIMHUH
ANIEKTPONEpeIadyll C OTPAaHUYCHHO-3aBHCHMOM BBIIEPIKKOH BpeMeHH Ha J1abopaTOpHOM
koMmriekce «P3MA B cHcTeMax — JJEKTPOCHAOKEHHMsI HA  OCHOBE  BHUPTYAJIbHBIX
CBOOOHO-TIPOTPAMMHUPYEMBIX KOHTPOJUIEPOB» | METOIMYECKHE YyKa3aHHi K JabopaTOpHOM
pabote no nucuuruinHe «PeneliHas 3amuTa 1 aBTOMaTU3alMsI JIEKTPOIHEPTETHUECKUX CUCTEM)
i ooyuaronuxcst Hanpasienus 13.03.02 «OnekTposHepreTuka u 3JIeKTPOTEXHUKA», TPOPHITH
«Qnexrpocuabkenue» / H. T. [atmun, E. A. ITanosa. — Marautoropck: M3a-80 MarHuToropcek.
roc. Tex. yu-ta uM. I.J1. HocoBa, 2016. — 12 c. — TekcT : Henmocpe1CTBEHHBIH

2. Ilatmmn, H. T. UccnenoBanue yCTpONWCTB aBTOMATHKUA B CHJIOBBIX JJIEKTPUYCCKUX
ceTsax Ha nabopaTopHOM KOMILIEKCE «P3uA Ha OCHOBE BUPTYaJIbHBIX
CBOOOJAHO-TIPOTPAaMMHUPYEMBIX KOHTPOJUIEPOB» | METOAMYECKHE YKa3aHHs K TPOBEACHUIO
71a00paTOpHBIX pabOTHI MO0 AUCHUILUIMHE «YTIPaBICHHE, 3allUTa U aBTOMATH3alMs MUTAIOUINX U
pacmpeeUTeNbHBIX ceTel» mist cTyaeHToB HampasieHus 13.04.02 DnextposHepreTuka u
IIEKTPOTEXHUKA, Tpoduib DnekrpocHabxenue / H. T. [Matmun, E. A. [TanoBa. -MarHuToropck:
N3n-Bo Marnutoropck. roc. Tex. yH-ta um. .M. Hocoma, 2016. — 16 c. — Tekcrt
HEIOCPEICTBCHHBIMN.

3. Ilarmmu, H. T. Ucneitanus muddepennmanbroro pene toka tuma J[3T-11 Ha
nabopatopHoM creHne «Peneitnas 3ammra P3-CK» ¢ mpuMeHneHreM nmporpaMMHO-TEXHUYECKOTO
komruiekca Delta Profi : meron. ykasanust k gabopaTopHOMY MPAKTHKYMY M0 AMCIUTUIAHE
«PeneliHas 3amUTa U aBTOMAaTH3aLUsl IEKTPOIHEPTETUUECKUX CHUCTEM» JUISl CTYACHTOB BCEX
dbopm oOyuenus HampapieHus 13.03.02 «DnekTposHepreTuka W 3JIEKTPOTEXHHUKA», MPO(IIIH
«nexrpocHadkenue» / H. T. [Narmmun, E. A. [TanoBa. — MarauToropck: M3n-so MarHuToropck.
roc. TexH. yu-ta uM. I .. HocoBa, 2017.- 13 c. — TekcT : HEemOCpeACTBEHHBIM.

4, Tlarmmua, H. T. MccioenoBanme MaKCHMaJbHOM TOKOBOH 3aIllMTHI  JHHUH
3JIEKTpoNepeaud ¢ MyCKOM IO HampshKeHHIo Ha jabopatopHoMm crteHae «PeneitnHas 3amura
P3-CK» ¢ npumeHeHreM nporpaMMHO-TeXHIHUeckoro komiutekca Delta Profi : metox. ykasanus k
MIPOBEICHUIO JabopaTopHON paboThl Mo aucruiuinHe «PeneliHas 3ammTa ¥ aBTOMATH3AIM
3IIEKTPOIHEPTETUUECKUX CUCTEM» JJIsi CTYyIEHTOB BceX GopM oOyueHust Hanpasienus 13.03.02
«INEKTPOIHEPTrETHKA U AIEKTPOTEXHUKAY, Tpoduib «InexkrpocHabxkenney/ H. T. Ilarmun, E.
A. Ilanoa. — Maruuroropck: M3n-Bo Marauroropck. roc. Text. yH-ta uM. I.J1. Hocosa, 2018. -
10 c. — TekcT : HEemoCpeICTBEHHBIN.

5. Harmmu, H. T. Hcnbeitanus pene CONpOTHBICHHS Ha JIaOOPaTOPHOM CTEHJE
«Peneitnas 3ammura P3-CK» ¢ npuMeHeHreM mporpaMMHO-TexXHHYeckoro komiuiekca Delta Profi
: Meroanyeckne yka3aHus K JJaOOpaTOpHOMY NPAKTUKYyMY 10 TucHUInHe «Penelinas 3amura u
aBTOMATH3AlMs AJIEKTPOIHEPTeTUYECKUX CHCTEM» Uil CTYIACHTOB BceX (opM 0O0ydeHHUs
HaIpaBJICHUS 13.03.02 «OQNEeKTPOIHEPreTuKa U IIEKTPOTEXHUKAY, npoduIb
«Qnexrpocuabkenune» /[ H. T. [Matmun, E. A. [Tanosa. — Marautoropck: M3a-8o MarHuToropck.
roc. TexH. yH-ta uM. [.11. HocoBa, 2017.- 12 c¢. — TekcT : HemocpeaCTBEHHBIH.


https://www.powervestniksusu.ru/index.php/PVS
http://esik.magtu.ru/ru/
http://vestnik.ispu.ru/

6. Ilarmmn, H. T. MccnenoBanre TOKOBBIX 3alIUT B CUJIOBBIX AJIEKTPUYECKUX CETAX Ha
naboparopHoM koMiiekce «P31A Ha OCHOBE BUPTYaJIbHBIX POTPaAMMHUPYEMbBIX KOHTPOJIEPOB !
METOAMYECKHE YKa3aHUsl K MPOBEACHUIO Ja00paTOpHBIX paboT MO JUCHUIUIMHE «YIIpaBiieHHE,
3aITa W aBTOMATH3alUs MUTAIOLIMX M PaCHpeAesIUTENbHbIX CETeW» JIsI MAaruCTPaHTOB IO
HaIpPaBJIEHUIO 140400.68 DNEKTpO-IHEPreTHKA u ANEKTPOTEXHUKA, npoduib
OnekTpocHaOkeHue. — Marnuroropck: M3a-eo MarnuTtoropck. roc. TexH. yH-ta um. [.H.
Hocoga, 2015. — 16 c. — TekcT : HemOCpeACTBEHHBIH.

r) [Iporpammuoe odecieuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue
Haumenoanue

o Ne norosopa Cpoxk neiicTBUS TULIEH3UN

MS Office 2007 Ne 135 ot 17.09.2007 GeccpouHo
Professional

Autodesk

AutoCad

Electrical 2011 K-526-11 ot 22.11.2011 OeccpodHO

Master Suite

g‘gl;?? Komnac | 11 56117 or 16.03.2017 Geccpoano

CBOOOJTHO pacIpoCTpaHsIEMOe

FAR Manager 10O OeccpouHO
LibreOffice cBOOOMHO p acl_lngCTp arsieMoce OeccpouHo
Linux Calculate cBobonHO p acl_lngCTp AHACMOe OeccpouHo

IIpodeccnonanbHble 0a3bl JaHHBIX M HH(OPMaIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

DnekTpoHHBIE pecypchl ondauoTexku MI'TY um. https://host.megaprolib.net/MPO109/Web
I".1. HocoBa ' ' '

HanmonansHas nHGOpMalMOHHO-aHAINTHYECKAs

cucteMa — POCCHICKUT MHICKC HAYYHOTO https://elibrary.ru/project_risc.asp
uutuposanus (PUHIL)

OnexrpoHHas 0a3a nepuoanueckux u3ganuit OO0 https://eivis.ru/

«HBUC»

denepanbpHOE TOCYIapPCTBEHHOE OIOKETHOE

yupexaenne «DenepanbHbIii HHCTUTYT http://www1.fips.ru/

IPOMBITIIIEHHON COOCTBEHHOCTH)
Poccutiickas ['ocynapcTBenHas 6ubanoTexa.
Karaynoru

https://www.rsl.ru/ru/4readers/cataloques/



https://host.megaprolib.net/MP0109/Web
https://elibrary.ru/project_risc.asp
https://eivis.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/

9 Marepua/ibHO-TeXHHYeCKOe o0ecnevyeHue TUCIUIIHHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIeueHNe JUCIUIUINHBI BKITIOUACT:

1. VYyeOHble ayauTOopuu Ui TPOBEACHMS] 3aHATUH  JIGKIMOHHOIO THIMA —
MYJIbTUMEMIHbIE CPEACTBA XPaHEHHS, IEpelau U MPEICTaBICHU HHPOPMALIUH.

2. YueOHble ayIUTOPUU MJI1 MPOBENEHUS MPAKTUUYECKUX 3aHSITUN, TPYIMIOBBIX U
WH/MBUYAIbHBIX KOHCYJIbTAIlUH, TEKYILEro KOHTPOJIS M MPOMEKYTOUHOM aTTecTallMy — J0CKa,
MYJIbTUMEANNHHBINA TPOECKTOP, IKPaH.

3. Tlomemienuss Ui CcaMOCTOSTENbHOW pabOThl OOyYaromUXCs — MEpPCOHAIbHBIC
kommbioTepsl ¢ maketom MS Office, Beixogom B MHTEpHET W ¢ JOCTYIIOM B DJIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BATENBHYIO CPEly YHUBEPCUTETA.

4. Tlomemenue s XpaHeHUS W TPODOHIAKTHYECKOTO OOCIY)XMBaHUS Yy4eOHOTO
000pyI0BaHUS — CTEIUIAXH, CEU(BI A1 XpaHEHUsI Y4eOHOTro 000pyI0BaHHUS.

5. Y4eOHbIe ayAUTOPUH IJIs POBEICHUS JTa0OPATOPHBIX paboT:

- naboparopust dnekTpocHadxkeHus: (215) (maboparopHble YCTaHOBKH, M3MEPHTEIbHBIC
pUOOPHI ISl BBIMOJIHEHUSI 1a00paTOPHBIX pabOT: YCTAaHOBKA JUIsl IPOBEPKU PEIEHHBIX 3aIIUT
VY5052, yctanoBKa Jyist IpoBepKHU peneiiHbIx 3amuT JY 5001, ycraHoBKa AJ1 IPOBEPKHU PENEHHBIX
3anmr Ypan-2)

- MexdakynpTerckas 1a00paTopus MOACITHPOBAHHS CHCTEM 3JCKTpOCHaOkeHus (217)
(;maGoparopHblii KOMIUIEKC «PeneitHas 3ammra u aBromatuka B COCy» 11 MOACIUPOBAHUS
YCTPOMCTB pesieHOM 3alIuThl 1 aBTOMAaTUKH Ha CBOOOHO - MPOrPaMMHUPYEMBIX KOHTpOJIIepax,
nabopatopHslii creny «Peneiinas 3aumra» P3-CK).



MMPUJIO)KEHHE 1
(oGs3aTenbHOR)

Y4ueOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl CTYIEHTOB

AyIuTOpHas caMOCTOsITeNIbHass padoTa CTYIACHTOB Ha JIEKIIMOHHBIX, JAOOPAaTOPHBIX H
MPAKTUYECKUX 3aHATHUSAX BKIIOYACT B CEOs:

1) BBIOJIHEHHE KYPCOBOT'O MPOCKTA;

2) HamMcaHHe KOHTPOJIbHBIX paboT.

BHeaynuTopHas caMmocTosiTeNbHAs paboTa CTYJCHTOB BKJIIOUAET B CEO4:

1) urenue u mpopabOTKa JESKIIMOHHOTO MaTepHalia i PEKOMEHIOBAaHHOM JIUTEPaTyphI;

2) CaMOCTOSITENILHOE BBIMOJIHEHHUE OT/ICIBHBIX PAa3IeNIOB KYpPCOBOTO MPOCKTA;

3) MOArOTOBKY K YCTHBIM ONPOCaM, ayJHUTOPHBIM KOHTPOJBHBIM paboTaM, 3alfuTam
1ab0paTOPHBIX PaboT, 3alUTE KypCOBOTO MPOEKTA U K SK3aMEHY.

Bonpocs! 1151 3a1MThI 1a00paTOPHBIX padoT:

1. Kak oOecnieunBaercs cenektuBHOcTs MT3?

2. Yro Takoe kod¢p¢ummeHnt cxembl? Kak OH yuuThIBaeTcs mnpu BbIOOpe TOKa
cpabareiBanus MT3?

3. Kakas cxema MT3 npumensercst B ceTH ¢ U30JUpoBaHHON HelTpanbio? [Touemy?

4. Tlouemy nByxdaszHas aByxpeneitHas cxema MT3 He wHCHOIB3yeTcss B CETH C
[JIyX03a3€MJIEHHON HEUTpablo?

5. Kak onienuBaercs 4yBcTBUTEILHOCTE MT3?

6. B kakux ciydasx peKOMEHIYeTCsl HCIIOJIb30BaHHE TOKOBOM OTCEUKM IS 3allUThI
JIDII?

7. Kaxk onpenensercs 30Ha 1€HCTBUS TOKOBOW OTCEUKHU?

8. Kak BeiOMpaercs Tok cpabaThiBaHHMsI TOKOBOW OTCEUKH Ha JIMHUM C ABYXCTOPOHHHUM
nuTaHuem?

9. Kak onpenensieTcst TOK cpabaThIBaHUS TOKOBOW OTCEUKHU?

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

11. IlpuHIMO KEUCTBUS HECEIEKTUBHON CUTHAIM3AIIMN O 3aMbIKaHHIX Ha 36MITIO?

12. ®unbTp TOKOB HYJIEBOH MOCIEAOBATEIFHOCTH: CXeMa, MPUHIUI ISHCTBUSA, 00JIacTh
MIPUMEHEHUS?

13. Tpancdopmarop TOKa HyJIEBOW MOCIEAOBATEILHOCTH: MPUHIIMIT JEHCTBUS, 00JIACTh
MIPUMEHEHUS?

14. KakuM 00pa3oM MOXHO W3MEPHUTH HANpsDKEHUE HYJIEBOW IOCIEIOBATEIBHOCTH Ha
pacnpenenuTeibHOM yCTpoucTBe?

15. [loueMy B ceTH C M30JIMPOBAHHOW HEWTPAJbIO 3aIMTAa OT 3aMBIKAHMNA HA 3E€MIIIO
BBITNOJIHAETCS C JEMCTBUEM Ha CUTHAII, 4 HE HA OTKIIOYCHHE?

16. Kakue noBpexaeHNsT U1 HEHOPMAaJIbHBIE PEKUMbI paboThl XapaKTEePHbI IS CHIOBBIX
TpanchopmMaTopoB?

17. Ot kakux noBpexaeHnH 3amuniaet auddepeHnunanpHas 3amura Tpanchopmaropa’?

18. M3 kakux COCTaBISAIOMIMX CKJIAIbIBAETCS TOK HeOayaHca B auddepeHrnanpbHoMn
3alUTe CHIIOBOTO TpaHchopmaropa?

19. Ha3zoBure cnocoObl CHUKEHMsI TOKa HebanaHca?

20. Kak Bnuser ucnoin3oBanue peine ¢ BHT Ha ompenenenue Toka cpabaThiBaHUS
nudepeHIaIbHON 3aIUTH CHIIOBOTO TpaHchopmaropa?

21. Haznauenue AIIB.

22. Knaccuduxanus ATIB.

23. IosicauTe paboTy cxembl MyCKOBBIX opranoB ABP.

24. Kak oOecrieunBaeTcs pe3epBUPOBAHNUE B SHEPTOCUCTEME?

25. B cersax xakoro kiacca HanpsbkeHus ucnonb3yercs OAIIB? TTouemy?



3agaHus K KypcOBOMY IIPOEKTY:

Bomnpocsl, noiexaiiye paccMOTPEHHIO B KYpCOBOM IPOEKTE:

1. BriOpare 00BbeM peseiiHo 3aluThl 1 aBTOMAaTUKH B COOTBETCTBUU C TPEOOBAHUSAMHU
I1yo.

2. Paccumtars Toku K3 Ha Bcex mpUCOETUHEHUSX.

3. Paccumtate  ycTaBKM  3amuT  CWJoBOoro  TpaHcpopmaropa  Ha  0aze
AIIEKTPOMEXAHUYECKUX peJIe.

4. PaccuutaTh  YCTaBKM  3allUT  CEKIMOHHOTO  BBIKIIOYaTesnss  Ha  Oaze
AIIEKTPOMEXAHUYECKUX peJIe.

5. Paccumrtath  ycTaBKM  3alIUT  NPUCOEAMHEHMs 1O  3aJaHMI0 Ha  Oase
MHUKPOIPOIIECCOPHOTO peJie.

6. Paccumrtater ycraBku aBtomatuku (APHT, AIIB, ABP, AYP, ycrpoiicTBO
aBTOMaTH4yecKoro BkitoueHus KY).

I'paduueckas 4yacTe MpoOEKTa: HAYEPTUTh CXEMBl PENEHHON 3alMTHI JUIS KaXkJOTro
IIPUCOEAUHEHUS.

HUcxonubie nannbie (Bapuant 1)

X, Upy.BH =35kB
Upynn = 6 kB
- Cxema PV BH - 3H

(24

¢ @ Xc.max = 2,02 OM
A A2 Xc.min = 2,53 Om
n L ST.HOM =16 MBA
SHan = 11,2 MBA
II " i-ms l i @—II Parp.max = 8,96 MBT

™. ™2 Prarp.min = 6,5 MBT
Ij@ mg I @ QHarp.maX = 6,72 MBap
QHarp.min = 4;88 MBap
1 | T 1 |
i PYHH L Yucio orxomsamux KJI — 8
@ & & @ & Brixaroyarens Ha PY BH —
BI'T
145 46 TA7 Brixnroyarens Ha PY HH —
BB/TEL
TANL TAND TANB

Huna KJT - 250 m



Hcxonnbie nannbie (Bapuanr 2)

X, Upy,BH =110 kB
Upy.HH =10 kB
- Cxema PY BH - 3H

Py

warp.min = 0,94 MBa
e Q p.min Bap

@ @ Xc.max = 5129 Om
TAL v Xemin = 6,62 OM
Tl 12 ST.HOM = 6)3 MBA
Suarp = 4,41 MBA
I 7 s ™™ b Prox = 2,87 MBr
™M w2 PHan.min =0,8 MBt
@ QHarp.maX =3,35 MBap
T o 1T T 7
i L l Yucao orxomsmmx KJI — 10
Ij @ Ij @ @ @ Brikmrouarens na PY BH — BOb
Brixmouarens Ha PY HH —
o e ™ BBY-C3III-D
TANL TANR TANB

MorHocTs aBurarens — 400
KBT

[Tpu 3amMTe KYpCOBOI0 NMPOEKTA CTYIEHTY HE0OX0IMMO MOSCHUTH MOPSAOK pacueTa
YCTaBOK U MPUHIUII JEHCTBUS 3aIIUT MPUCOSANHEHUS, 3aJIAaHHOTO MTPENO0/1aBATEIIEM.

KonTpoJsbHbIe padoThI:

Bonpockl kK KOHTPOJILHOM padoTe Nel

1. Kakue BuABI KOPOTKMX 3aMbIKAHMH XapaKTEepHbl M1 CETEM ¢ 3a3€MIIEHHOM
HelTpanpio? JlaliTe NX XapakKTepUCTHUKY.

2. Kakue BHIBl KOPOTKMX 3aMbIKAaHMM XapaKTEpHbI IJs CeTedl C HW30JUPOBAHHOM
HelTpanpio? JlaliTe NX XapaKTepUCTHUKY.

3. Uro Takoe HEHOpPMaJbHBIE PEXKHUMBI pPabOTHl 3nekTpoobopynoBanua? Kakue
HEHOPMAaJIbHBIE PEKUMBI MOT'YT BO3HHUKATh B DJIEKTPOYCTAHOBKAX ?

4. Kak TpanchopMupyrOTCS TOKH 32 TpaHC(POPMATOP CO CXEMOW COSAMHEHUS 0OMOTOK
Y/A-11 nipu aByx(azHOM KOPOTKOM 3aMbIKaHUHU?

5. Kak TpanchopmupyroTcs TOKH 3a TpaHCHOPMATOP CO CXEMON COeMHEHHsI 0OMOTOK
Y/A-11 nipu oxHO(PAa3HOM KOPOTKOM 3aMBIKaHUH?

6. Kakue TpeboBaHMs NPeabABIAIOTCS K peneitHoi 3ammuTe? J{aliTe nX XapaKTepUCTHKY.

7. Kak ocymecTBisercs MmpoBepka TpaHCHOPMATOPOB TOKa JUIsl IETIEH peeiHoM
3alllUThI 10 BTOPUYHOMN Harpys3ke?

8. Kakue cxembl BKIIOYEHUS U3MEPUTENIBHBIX TPAHC()OPMATOPOB TOKA UCTIONB3YIOTCS B
peneitHoit 3amute? Kakoil koaduuueHT cxeMbl oHM MMeEIOT? UeMy paBHBI TOKH B pele MpHU
Ppa3IMYHBIX BUAAX KOPOTKUX 3aMbIKaHUI?

9. OxapakTepu3ylTe CXeMbl BKIIOYEHHS  H3MEPUTENbHBIX  TPaHCHOPMATOPOB
HanpsHKEHUs, UCTOJIb3YEMBIE B PEJICHHON 3alUTE.

Bonpockl K KOHTPOJILHOM padoTe Ne2
1. TlpuHumn neicTBUS M BEKTOpHAs AMAarpaMMa pelie HalpaBieHUs! MOLHOCTH.
2. HampaBneHHas MakcUMaJIbHas TOKOBas 3alllUTa: MPUHIUN ACHCTBUS, TOCTOMHCTBA U



HEJIOCTATKHU.

3. IlpomompHas mauddepeHnnanpHas 3amUTa JAHWNA: TMPUHIWAN JEUCTBHS, TOK
HeOaaHca, CXeMbI, JOCTOMHCTBA U HEJJOCTATKH.

4. Tlonepeunas nquddepeHnranbHas 3aluTa JMHAN: TPUHITAT ISUCTBHUS, TOCTOUHCTBA U
HEJIOCTATKHU.

5. Pene conpoTUBICHUS: MPUHITUTT ACHCTBHUSA, XapaKTEPUCTHKH.

6. JlucrtaHuMOHHAs 3allUTa JIMHUM SIIEKTpoNepenadyn: MNPUHIMIT JEHCTBUA, CXeMa,
obecreyeHne CeIeKTUBHOCTH.

7. Hanpasnennas 3amuta ¢ BU-010kupoBKON: IpUHIMI AeiicTBus, cxema BU-kanana.

8. Jluddepenuuansuo-dasnas 3ammura JIDI1: mpuHIMN AeCTBUS.

Bonpockl kK KOHTPOJILHOM padoTe Ne3

1. Kakue noBpexaeHUsI XapaKTepHbI JJIs1 CUIIOBBIX TpaHC(POPMATOpPOB?

2. CocraBmsitomue Toka HeOamanca auddepeHIanbHOl  3allUThl  CHJIOBOTO
TpaHcopmaropa.

3. Cxewmsl auddepeHnnanpHOM 3aUTh CHIIOBOTO TpaHChopMaTopa.

4. Ta3oBas 3amuTa CHJIOBOTO TpaHcpopMmaTopa: Ha3HAYCHHE, NPHUHIUI JACHCTBUS
ra3zoBOro pere.

5. uddepennmanbHas 3anmra cCuiIoBoro rpaichopmatopa c pene A3T-11.

6. Kakue moBpexIeHus U HEHOPMAJIbHbIE  PEXHUMbBI  XapaKTepHbl s
AIIEKTpOIBUraTENEN?

7. Kakue BUIBI 3alIUT HMCIHOJIB3YIOTCS Ha JBHTATEISX MOITHOCTHIO A0 5 MBT oT
MeXTy(Pa3HbIX KOPOTKHUX 3aMBIKAaHHUH, UX CXEMBI U IPUHIIUIT ACHCTBHUSL.

8. Kaxkue BUIBI 3aIUT MUCHOJB3YIOTCS HA JBUTATENISX MOIIHOCTHIO CBBImIe 5 MBT oT
MeXTy(Pa3HbIX KOPOTKHUX 3aMBIKAHUH, UX CXEMBI U IPUHIIUI ACHCTBHUS.

9. KakoBbl NpUYMHBI TIEPETPy3KH dJEKTpoaABUTaTeNell? B kakom ciiydae 3ammra OT
neperpy3Ku JI0JDKHA IeHCTBOBATh HA CUTHAIL, @ B KAKOM Ha OTKJIFOYCHHE JBUTATENS OT CeTH?

10. [IpuHIMnO AeHCTBUS 3aIIUTHI IBUTATENs OT MEPETPY3KH C UCIOJIb30BAHUEM TETIOBBIX
perne, 001acTh MPUMEHEHHSI TAKOW 3alUTHI, €€ JOCTOMHCTBA U HEJOCTATKH.

11. IlpyuHtMn  AEHCTBUS TOKOBOW 3alllUTHI JBUTATENsl OT TEPETrpy3kH, 00JacTh
MPUMEHEHHUS TaKOU 3alIUThI, €€ TOCTOMHCTBA U HEJOCTATKHU, CXEMBI.

12. Cxema v npuHIUN JEHCTBUS 3aLIUTHI AJIEKTPOABUTATENSI OT IOHUKEHUS HAPSYKEHUSI.

13. IlpuHin  OeHCTBUA 3alIUTHl  BJEKTPOJABUTATENST OT OHO(MA3HBIX 3aMBIKaHUIH
0OMOTKH CTaTopa Ha 3eMJTIO.

Bonpockl kK KOHTPOJILHOM padoTe Ned

1. Kakue mnoBpexIeHUss U HEHOPMAJbHBIE PEXKUMBI XapaKTEPHBI JIi CHUHXPOHHBIX
reHepaTopon?

2. Kaxue TpeGoBaHMs MPEABIBIAIOTCS K 3aIIUTE CHHXPOHHBIX T€HEPATOPOB?

3. Kak Bmmser nmpumenenue pene ¢ BHT na Tox HebGanmanca B auddepeHInaibHOM
3amure? [louemy?

4. 3amuTa CHHXPOHHOTO TeHEeparopa OT MeXAYy(]a3HbIX KOPOTKUX 3aMbIKaHUH B
00MOTKE cTaTopa: MPUHIIKIT JEHCTBUS, CIIOCOOBI CHUKEHHS TOKa HebaaHca.

5. Cxempl auddepeHIaTbHON 3alUThl CHHXPOHHOTO TEeHEepaTropa, WX MPUHIIUI
JIeMCTBUSI, TOCTOMHCTBA U HEJOCTATKH.

6. 3amura CHHXPOHHOTO TEHEpaTopa OT 3aMbIKAHMK MEXIy BUTKaMH OJHOU (a3bl:
MIPHUHIINI JEHCTBUS, CXeMa, OTIpe/IeNIeHre TOKa cpabaThIBaHUSI.

7. 3ammMra CUHXPOHHBIX T€HEpaTOPOB OT 3aMbIKaHUIl B OOMOTKH CTaTopa Ha KOpIYC C
ucnosp3oBanreM THIIL: cxema, npuHUMNI AEMCTBHS, JOCTOUHCTBA U HEJOCTATKH.

8. 3ammra CHHXPOHHBIX T'€HEPAaTOPOB OT 3aMbIKaHUN B OOMOTKH CTaTopa Ha KOPIYC C
ucnoap3oBanneM THII ¢ moamarHM4YMBaHWEM: cXeMa, NMPUHLMUIT JEWCTBUS, JOCTOMHCTBA W
HEJIOCTATKHU.

9. 3ammra CHHXPOHHBIX T€HEPATOPOB OT 3aMBIKAHUI B OOMOTKH CTaTopa Ha KOPIYC C



UCTIONb30BaHuEM TpexTpanchopmaTopHoro ¢uiabtpa u THII: cxema, mpuHmmMn neicTBus,
JIOCTOMHCTBA U HEJIOCTATKU, MEPTBas 30HA.

10. 3ammTa CHHXpPOHHBIX TEHEPATOPOB OT MEPErpy3Kd C IYCKOM IO HAIPSKEHHIO:
CXEMBI, IPUHIIMI JEHCTBUS, JOCTOMHCTBA U HEOCTATKU.

11. QunbpTpoBast 3alUTa CHHXPOHHBIX T€HEPATOPOB OT MEPErpy3KH: CXEMbI, MPUHLUI
JeHcTBUSA, TOCTOMHCTBA U HEIOCTATKH.

12. 3ammra poTopa CHHXpPOHHOT'O T'eéHepaTopa OT 3aMbIKaHHS Ha 3EMITIO.

13. Haznauenue ycrpoiicte AUP u HAIIB, ouepeTHOCTb OTKIIIOUCHUS.

14. Tpunnun neiictBus auddepeHnnaibHoM 3amuThl MKH, ee padota npu K3 Ha mmHax
1 nipu BHemHuX K3.

15. Kakue Bubl CXeM MCHOJIB3YIOTCS AJIS 3alIUThl COOPHBIX IIUH M KaKue TpeOOBaHUS K
HUM IPEAbIBIAIOTCA?

16. Cxema nonHo# auddepeHnnanbHOM 3aUTh MKWH MOACTAHIUN ¢ IBYMsI CUCTEMaMHU
COOpHBIX IUH ¢ (PUKCUPOBAHHBIM paclpe/leIEHUEM MTPUCOEINHEHUH.

17. Henonnas nuddepennnanbras 3amura cOOPHBIX IMH: TPUHII JEHCTBUS, CXEMA.

18. 3amuTa ceTeil TUIaBKUMH MPEOXPAHUTEISIMHU, BEIOOP TOKa cpabaThIBaHUSI.

19. 3ammra cereil BO3IyIIHBIMU aBTOMAaTaMH, BEIOOp apaMeTpoB cpadaThIBAaHUSL.

Bonpocs! 1J1s1 IpoBeeHHs IK3aMeHa:

1. Pounb 1 Ha3HaueHHE YCTPOUCTB P3MA B cucTemMax 3JeKTpOCHAOKECHHUS.

2. TpeboBaHus, MpEeabsBIsEMbIC K PEICHHON 3aluTe.

3. PesepBupoBanue 3anmmuT. birkHee u naapHee pe3epBUpPOBaHUE.

4. Buapl NOBpeXAECHUN B CETAX C 3a3€MJICHHON HEWTpaliblo. BeKTopHbIE TuarpaMmel
TOKOB Y HaIlpsSKEHUH.

5. Bugsl NoBpekACHUN B CETIX ¢ N30JIMPOBAaHHON HENTpPasblo. BEeKTOpHBIE qUarpaMmbl
TOKOB Y HaIPsSKCHUH.

6. MaxkcumanbHast TOKOBas 3allIMTa, BEIOOP MapaMeTpoB CpadaThHIBAHHUSL.

7. YCTpOWCTBO M MIPHUHITUI JCUCTBHUS DIEKTPOMATrHUTHBIX perie.

8. YcTpoiicTBO M MPUHIUI JEHCTBUS MHIYKIIMOHHBIX pelie.

9. Pene HampaBieHHs MOIIHOCTH: MPUHIUI JEUCTBUS, BEKTOpHAas AMArpaMma, cXema
BKJTIOYCHUSI.

10. Haznauenne  TpanchopmMaTopoB  TOKa, pexuMbl  pabotel.  [lorpemmHocTts
TpaHc(hOpMaTOpOB TOKA.

11. Beibop TtpancopmaTropoB Toka s ycrpoiictB P3uA. Kpuble mnpenenbHOU
KPaTHOCTH.

12. TunoBbie CXeMBbI COeAMHEHUS TpaHCHOPMATOPOB TOKA.

13. Ha3nauenue TpaHchoOpMaToOpoB HaINpsbKeHUs. PexuMbl paboThl, MOTPEHIHOCTD
TpaHchoOpMaTOPOB HATIPSIKEHUSI.

14. TunoBsle cXeMbl COeAMHEHUS TpaHC(HOPMATOPOB HAMIPSHKEHUSI.

15. MT3: Ha3zHaveHue, BHIOOp MapaMeTpPOB CpadaThIBAHUS, YyBCTBUTEIHHOCTD.

16. MT3 ¢ 6;10KMPOBKOI IO HANPSKEHUIO.

17. O6ecneuenue cenektuBHoctd MT3.

18. Cxembl MT3 Ha MOCTOSIHHOM ONIEPATUBHOM TOKE.

19. TokoBas oTceuka, BHIOOp MapaMeTpOB cpadaThIBAaHUSI.

20. TpexcryneHyarasi TOKOBasl 3alllUTa, BEIOOP MapaMeTpoB e€ cpadaThIBaHMUSL.

21. HampaBnennass MT3: HazHaueHne, BEIOOP MapaMeTpOB cpabaThIBaHMS.

22. 3ammTa OT 3aMBIKaHUI Ha 3€MITIO B CETSAX C H30JMPOBAHHON HEUTPAIIBIO.

23. Bunbl  TOBPEXKIEHWH W HEHOPMAJIBHBIX ~ PEXKHUMOB  pPabOThl  CHIIOBBIX
TpaHc(hopMaTopoB.

24. ToKOBBIE 3aIIUTHI CUIIOBBIX TPAHC(HOPMATOPOB.

25. I"a3oBas 3amura TpaHc(hopMaTopoB.

26. ITpuHIIMTT ACHCTBUS Ta30BOTO PElIe.

27. 3ammra 1eX0oBbIX TpaHc(HOpPMaTOPOB.



28.

BripaBHUBaHME TOKOB MO Benu4yuHEe W 1Mo ¢a3e B auddepeHIranbHON 3amuTe

TpaHchopMaTOpOB.

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

Cocrapisromue Toka Hebananca B JudpepeHInaaIbHON 3aluTe.

[TpononwsHas quddepennnanbaas 3anmTa JHHAN.

TokoBas nonepeunas nuddepeHnnanbHas 3amuTa JTHAN.

Hanpasnennas nonepeunas nuddepeHnuranbHas 3aiura JIMHUH.
JlucTaHIMOHHAS 3aIIUTa: TPUHIIMIT JCHCTBHS, OCHOBHBIE OPTaHBI.
XapaKkTepUCTUKU pelie COMPOTUBIICHUS B IUCTAHIIMOHHOM 3aIlIUTE.
ObecnieueHne CeNEKTUBHOCTU AUCTAHIIMOHHBIX 3aIlIUT.
JuddepennmanbHo-ha3Has BBICOKOUYACTOTHAS 3aIIATa JUHUHN AJIEKTPOIIepEIauu.
HampasrieHHast BBICOKOYACTOTHAS 3aIIUTA JTHHHUHA IEKTPONIEPEIayH.
®dunbpTpoBas HanpasiieHHas 3amuTa JIDI1 ¢ BU-610kupoBKoii.

[ToBpexxaeHHUs 1 HECHOPMAJIbHBIE PEKUMBI paOOTHI TE€HEPATOPOB.

3ammTa renepaTopa OT KOpOTKHUX 3aMbIKaHUI B OOMOTKE CTaTopa.

3amyra reHepaTopoB OT 0HO(A3HBIX 3aMBIKAHUN B OOMOTKE CTaTopa.
3amuTa reHeparopa OT BUTKOBBIX 3aMbIKaHHI B 0OMOTKE cTaTopa.

3amTa reHepaTopoB OT MEPErpy3Ku TOKaMU OOpaTHOH MOCIIe0BATENEHOCTH.
3ammTa reHepaTopoB OT 3aMBbIKaHWH Ha 36MJII0 B 0OMOTKaxX poTopa.

3amuTa reHepaTopoB OT BHEIIHUX KOPOTKUX 3aMbIKAaHHMH.

3anmTa 3JIEKTPOJBUTATENICH OT KOPOTKUX 3aMBbIKAHHUI M IEPETPY3KHU.

3anuTa CHHXpPOHHBIX JIEKTPOABUraTeNeH.

Hemnonnas nuddepennmansaas 3ammra muH.

JuddepennunanbHas 3anUTa MUH MOACTAHIMH ¢ (UKCUPOBAHHBIM paclpeieIeHueM

MIPUCOETUHEHUH.

50.
51.
52.
53.
54.

JuddepennunanbHas 3amuTa IuH.

ABTOMaTHYECKOE MOBTOPHOE BKIIIOUEHHE, Ha3HaYCHHE, TPEeOOBaHUSI.
ABTOMAaTHYECKOE BKIIIOUEHHE Pe3epBa, TPEOOBAHMUS K TYCKOBBIM OpraHaM.

AUYP: naznauenue, TpebOBaHus, peabsiBisieMbie kK AUP.

Ha nuHMM ¢ JIBYXCTOPOHHUM IMTAaHWEM YCTAHOBJIEHBI TOKOBBIE OTCEUKH 0Oe3

BBIZICP)KKHM BpeMeHHU Ha o0oux koHIax JIDII. Onpenenuts TOK cpabaThIBaHUS 3aIIHT.

55.

56.

C,; 110xB C,
21 km 2

X0=0,41 OMm/kMm
TO TO
Xe2.max=11,0 Om
Xe2min=13,4 Om

Xe1max=9,2 OM
Xcllmin:10,7 OM

Omnpenenutb Tok cpabaTsiBanust MT3.
6 xB

@_|_|1:} 1,5 km DZ | |:|3 0,7 xm 4 |

Xo=0,3 OM/kMm X0=0,28 Om/xkM Suarp=5+j1,3 MBA
Xe.max=6 OM
Xc.min:713 Om

3amaya



Yemy OyayT paBHBI TOKH B pelie pH AByX(azHOM
KopoTKkoM 3ambikanuu (a3 AC 3a tpanchopmaTopom co
cxemoir Y/A-11 co cTopoHbI OOMOTKH, COCIMHEHHOH B
cxemy Y?

IlepBUUHBII TOK KOPOTKOrO 3aMbIKaHUS paBeH 12
KA. [ToTepsimu B ciI0BOM TpaHcpopMaTope nmpeHeodpeysb, a
ero ko3 UIMEHT TpaHCHOPMAITUN CYUTATH PABHBIM 1.

Koaddumnment tpanchopmarnmu m3MepuTEIBHBIX
A tpancopmatopoB Toka K1a=600/5.
TAA
a

KAy
TAc E

n kA

T
o



MPUJIOKEHMUE 2
(o0s13aTeNnBbHOR)

OueHovHbIe CpeACTBA /1Jisl MPOBeIeHUs MPOMEKYTOUHOM aTTeCTALNHU
a) [lnanupyembie pe3yJbTaThl 00y4YeHHs U OICHOYHBIE CPEJACTBA /IVIsl MPOBEeHUs MPOMEKYTOYHOM aTTeCcTalluu:

Kon WNHpaukaTop OCTHKEHUS
MHAMKaTOpa KOMIIETEHINH

O1ieHOYHBIE CpeaICTBA

IIK-3: Cnocob6eH NpUMHUMATH y4acTHe B NPOCKTHPOBAHMHN O00BEKTOB NMPO(eCCHOHAIBHON NeATEJHLHOCTH B COOTBETCTBHM C TEXHHMYECKHM
3aJJaHHEM M HOPMATHBHO-TEXHMYECKOHM [OKYMeHTaluel, co0/l01asi pa3jiuyHble TeXHUYECKHE, IHeprod(p(pekTHBHBIE M IKOJOTHYECKHE
TpPeOOBaHUsI U NMPOBOAUTH 000CHOBAHME NPOEKTHBHIX PelIeHUH, a Tak:Ke 0(pOPMISATh TEXHHYECKYI0 JOKYMEHTAIMI0O HA PA3JIMYHBIX CTAIUAX

pa3padoTKH NPOeKTa

I1K-3.1 PazpabatsiBaeT U
opopMIIIET KOMIIJIEKTHI
NpOEKTHOH U paboueit
TOKYMEHTAIIUN TIPOCTHIX
y3JI0B CHCTEMBI
AIEKTPOCHAOKEHUS
O0BEKTOB KaMHUTAIBLHOTO
CTPOUTENIbCTBA

3agaHus K KypcOBOMY IIPOEKTY:
['padpraeckast 4acTh MpOEKTA: HAUEPTUTH CXEMbI PEIICHHON 3aIUTHI I KKI0TO MTPUCOCTUHCHHUS.
Ucxonnsie nanueie (Bapuant 1)




Upysu = 35 kB
Upy.HH =6 kB
Cxema PY BH - 3H

KXemax = 2,02 Om
Xemin = 2,93 OM

Q Q@
TAL 2V
L T Stmow = 16 MBA
i Suarp = 11,2 MBA
II ks - ks " PHarp.maX = 8,96 MBT
™2 PHarp.min = 6,5 MBT
QHarp.max = 6,72 MBap

Quarp.min = 4,88 MBap
21

Yucio orxomamux KJI -8

@ @ & Beikmouarens Ha PY BH — BI'T
Brixirouarens va PY HH — BB/TEL

™ ™ Y

Juna KJI - 250 m

TANL TAN2 TANB

I1K-3.3

Bribupaer
obopynoBaHue IUIA
OTHEIbHBIX pazaenon

MPOEKTa Ha Pa3THMYHBIX
CTausIX
MIPOCKTHPOBAHHS
CHUCTEMBI
3IEKTPOCHAOKEHUS
00BEKTOB KaIlUTAILHOTO

Bonpochb! kK KOHTPOJILHOI padoTe Nel

1. Kak ocymecTisieTcs mpoBepka TpaHC(HOpPMATOPOB TOKA IS IETIeH peJIeHHOM 3aIUTh 10 BTOPUYHOU
Harpyske?

2. Kakue cxembl BKIIIOYEHHS] M3MEPUTENBHBIX TPAaHCPOPMATOPOB TOKA HCHOJIB3YIOTCS B pelerHON
samute? Kakoit koaddunuent cxempl oHn nMeroT? Uemy paBHBI TOKH B pelie MPHU Pa3IUYHBIX BHUAAX
KOPOTKHUX 3aMbIKaHUA?

3. OxapakrepusyiiTe CXeMbl
HCTIOJIb3YEMBIE B PEIICHHOMN 3alUTe.

BKJIIOYCHUST  M3MEPUTENBHBIX  TpaHC(HOPMATOpPOB  HaNpsHKEHUS,




CTpOUTECIIECTBA

3agaHusl K KypcOBOMY NPOEKTY:

Bompocsl, moanexaniue pacCMOTPEHUIO B KYPCOBOM MPOEKTE:
1. BeiOpath 00beM penieiiHOM 3aluThl B aBTOMATHKH B COOTBETCTBUU ¢ TpeboBanmsimu [1YD.

HUcxoanbie nannbie (Bapuant 1)

@E’g

|

IlepeyeHs BOPOCOB A1l IPOMEKYTOYHOH ATTECTALMN

A
e

TANB

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

KXemax = 2,02 Om
Xemin = 2,593 OM

Sinow = 16 MBA
Suarp = 11,2 MBA
Prarpmax = 8,96 MBT
PHarp.min = 6,5 MBrTt
QHarp.max = 6172 MBaP
Quarp.min = 4,88 MBap

Yucio orxomamux KJI -8

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

Juna KJI - 250 m

1. VcTpoicTBO M IPUHIUI ICHCTBUS JIEKTPOMArHUTHBIX pelie.
2. YCTpOWCTBO U MPUHIMII ACHCTBUS MHIYKIIMOHHBIX peJIe.

3. Pene nampaBiieHUs MOIIHOCTH: MIPUHIIUI JE€HCTBUS, BEKTOpHAs AMArpaMMa, CXeMa BKIIFOUEHUSI.
4

Haznauenue TpancopMaTopoB TOKa, pexxuMbl paboTsl. [lorpentHocTs TpanchopMaTOpOB TOKA.




5. Br16op TpanchopmaropoB Toka s yctporctB P3uA. KpuBsie npenenbHOM KPaTHOCTH.

6. TumoBbie cXeMbl COETUHEHUS TPAHC(HOPMATOPOB TOKA.

7. Hasnauenue TpaHcopMaTOpOB HAMpsOKEHUs. PeXuMBI pabOTHI, MOTPENTHOCTh TPAHCHOPMATOPOB
HaTPSIKEHUS.

8. TumoBbIe CXeMbI COCTUHEHHS TPaHCHOPMATOPOB HATIPSKEHHSL.

IIK-5: CnocodeH oneHUBATh HOPMAJIbHbIE, YTSAKeJEHHbIE H MOCIeaBAPUIiHbIE PeKMMbI M JUKBHIMPOBATH ABAPHUIHbIE PEKMMBbI PadoThI
00bEeKTOB NPO(eCcCHOHATBHOI JAeSITeJIbHOCTH

[1K-5.3

CocraBnsier CXEMBI
3aMeIIeHUs Ha
00CITy’)KUBAaEMOM
000opyI0BaHUH,
paccUMTHIBACT
napameTpsbl pexuMa

KOPOTKOT'O 3aMBIKaHHS Ha
obopynoBanuu PY wu
JIDII, paccuuthiBaeT u
BBIOMpACT YCTaBKH U
XapaKTePUCTUKU
ycTpoiictB P3A

Bonpocs! 1151 3a1MTHI 1a00paTOPHBIX padoT:

1. Kak obGecneunBaercs cenekTuBHOCTH MT3?

2. Yro takoe kordpduiment cxembl? Kak oH yunTeiBaeTcst mpu BeIOOpe Toka cpabaTtbiBanust MT3?

3. Kakas cxema MT3 npuMeHsieTcsl B CETH C H30JIMPOBaHHON HerTpayibio? [Touemy?

4. Tlouemy aByx(aszHas nByxpeneitHas cxema MT3 He HCHONB3yeTCs B CETH C TIIyX03a3eMJICHHOU
HEUTpaJibto?

5. Kak onienuBaercs uwyBctBuTenbHocts MT3?

6. B kakux ciydasx peKOMEHIYETCSl UCIIOJIb30BaHUE TOKOBOM OTCEUKH JJis 3amuThl JIDIT?

7. Kaxk onpenensercs 30Ha 1eHCTBUS TOKOBOW OTCEUKN?

9. Kak BbIOupaeTcs TOk cpabaThIBaHHsI TOKOBOM OTCEUKH Ha JIMHUU C ABYXCTOPOHHUM IMUTaHHEM?

10. Kak onpenensiercst TOK cpabaTbIBaHUs TOKOBOM OTCEUKH?

11. Kak omnpezensieTcst TOK cpabaThIBaHUSI TOKOBOM OTCEUKH C BBIIEPIKKOW BPEMEHH?

12. [TpuHIMNI 1eHCTBUS HECENIEKTUBHON CUTHAIM3AINH O 3aMbIKAHUSX HA 3eMJITI0?

13. ®ubTp TOKOB HYJIEBOH MOCIIEIOBATEILHOCTH: CXeMa, PUHIIMIT IeHCTBHS, 00J1aCTh MPUMEHEHUS ?

14. TparcdopmaTop Toka HyJIE€BOI MOCIEIOBATEILHOCTH: MPUHITUT IEHCTBUS, 00IaCTh TPUMEHEHUS?

15.Kakum oOpa3zoM MOXHO HW3MEPUTh HANPSDKCHHE  HYJICBOM  IOCIEIOBATEIHHOCTH  Ha
pacnpenennTenbHOM yCTpoicTBe?

16.TloueMy B ceTH C M30JIMPOBAHHON HEHUTPAJBIO 3aIIMTa OT 3aMBIKAHWI HAa 3EMITIO BBITIOJHSETCS C
JEHCTBUEM HA CUTHAJ, a HE HA OTKJIIOYeHue?

17.Kakue TmTOBpeXKIEHUS W HEHOPMAaJIbHBIC
TpanchopmMaTopoB?

18. Ot xakux nmoBpexAcHUH 3anuinaet nuddepeHuantpHas 3ammra Tpaachopmaropa?

19. I3 xakuX COCTaBJISIOMIMX CKJIaJbIBACTCS TOK HeOayaHca B AU(QepeHINaIbHON 3alIUTe CUIOBOTO
TpanchopmaTopa?

20. HazoBwuTe criocoObl CHMKEHHSI TOKa HebanmaHca?

peXUMbl  pabOThl  XapakTEpHbl ISl  CHJIOBBIX




21. Kak Bnusiet ucnonb3zoBanue penie ¢ BHT Ha onpenenenne Toka cpabateiBanus auddepeHnnaiIbHOM
3aIUThI CUIIOBOTO TpaHchopmaTopa?

22. Haznauenue AIIB.

23. Knaccudukanus AIIB.

24. TlosicauTe paboTy cXeMbI TyCKOBBIX opranoB ABP.

25. Kak obecnieunBaeTcs pe3epBUpOBaHHE B dHEprocucreme?

26. B ceTsx kakoro kiacca HanpsbkeHus ucnosb3yercs OAIIB? Tlouemy?

3agaHus K KypcOBOMY MPOEKTY:

Bomnpocsl, moanexariie pacCMOTPEHUIO B KYPCOBOM MTPOEKTE:

PaccuntaTth Tokn K3 Ha Bcex mpucoeAMHEHUSIX.

Paccuntarh ycTaBKH 3alIUT CUIIOBOTO TpaHc(opmaropa Ha 6a3e IJIEKTPOMEXAaHHUECKUX peJie.
PaccunTtarh ycTaBKM 3alIMT CEKIIMOHHOTO BBIKIIIOYATENS Ha 0a3e AJIEKTPOMEXaHUYECKUX pelle.
Paccuntarh ycTaBKy 3alUT MPUCOSTUHEHHUS 110 3aJJaHII0 Ha 0a3¢ MUKPOIPOIIECCOPHOTO perie.
Paccuutate ycraBku aBromatuku (APHT, AIIB, ABP, AYP, ycTpoiCTBO aBTOMAaTHYECKOTO
BrtoueHus KY).

agrwnE

Hcxonnbie nannbie (Bapuanr 1)




X Upysu = 35 kB
Upy.HH =6 kB
Cxema PY BH - 3H
P BH

N2 PHarp.min = 6,5 MBT
Qﬂarp.max = 6,72 MBap

QHaI‘p.min = 4,88 MBap
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Q Q Xemax = 2,02 Om
Nl ™ ST.HOM =16 MBA
Suarp = 11,2 MBA
I TA3 TA8 ™ @—I- PHarp.max = 8,96 MBT
i L l Yucio orxomamux KJI -8
Ij @ @ @ & Beikmouarens Ha PY BH — BI'T
Brixirouarens va PY HH — BB/TEL
5 76 TA7

Juna KJI - 250 m
TANL TAN TANB

AyIMTOpPHBIC KOHTPOJIbHbIE Pa0OTHI:

Bonpocekl Kk ay1uTOpHOH KOHTPOJILHOM padore Nel

1. Kakue BuIbl KOPOTKHMX 3aMbIKAaHUM XapaKTEpHBbI 1JI ceTeil ¢ 3a3eMJIEHHON HelTpanbio? Jlaiite nx
XapaKTEPUCTHKY.

2. Kakwue Bubl KOPOTKHX 3aMbIKAaHUH XapaKTEPHBI IS CETel C M30JIMPOBaHHON HeiTpanbio? JlaiiTe nx
XapaKTEPUCTHKY.

3. Uro Takoe HEHOPMaJIbHBIE PEKUMBI pabOTHI 3JeKTpoobopynoBanus? Kakue HeHOpMalIbHBIE PEKUMBI
MOTYT BO3HHMKATh B JIEKTPOYCTAaHOBKAX?

4. Kak TpaHcOpMHPYIOTCS TOKH 3a TpaHC(hOpMAToOp CO cxXeMoW coearHeHus oOMoTok Y/A-11 mpu




IBYX(a3HOM KOPOTKOM 3aMbIKaHUU?

5. Kak tpanchopmupyroTcst TOKM 3a TpaHchopMmaTrop co cxemoil coenuHeHHs oOMOTOK Y/A-11 mpu
0JHO()a3HOM KOPOTKOM 3aMbIKaHUU?

6. Kakue TpeOoBaHMs MPEeAbIBIAIOTCS K peneiiHoi 3amure? JlaliTe uX XapakTepUCTHKY.

Bonpochl kK ayIMTOPHON KOHTPOJIbHOM padoTe Ne2

1. TlpuHIMD ASHCTBUS U BEKTOpHAS qUarpaMma pesie HalpaBICHHUS MOIITHOCTH.

2. Hampanennas MakcHMallbHasi TOKOBAsI 3aIIUTA: IPUHIIUI ACHCTBHSI, TOCTOMHCTBA U HEAOCTATKH.

3. IlponmonpHas nuddepeHuanpHas 3alUTa JUHUN: TPUHIWN JCHCTBUSA, TOK HeOallaHca, CXEMBI,
JIOCTOMHCTBA U HEJOCTATKH.

4. Tlonepeunas nuddepeHuanbHas 3aluTa TUHUN: TPUHITUTT JCHCTBUS, TOCTOMHCTBA U HEIOCTATKHU.

5. Perne conmpoTHBICHUS: IPUHIIMIT JEHCTBUS, XapaKTEPUCTUKHU.

7. JluCTaHIIMOHHAS 3aluTa JIMHUA SJEKTpONepeNadd: TPUHIMI JACHCTBUSA, CXEeMa, OO0eCICUCHHE
CEJICKTUBHOCTH.

8. Hampanennas 3ammra ¢ BU-6m0kupoBKoii: mpuHIUN aeicTBus, cxema BU-kanana.

9. JHuddepenmmanbuo-dazuas 3ammra JISI: mpuHIUn ASHCTBHS.

Bonpochl Kk ay1MTOPHON KOHTPOJIbHOM padoTe Ne3
Kakue noBpexaeHust XapakTepHbI 7151 CUIIOBBIX TpaHc(hOopMaTopoB?
Cocrapnstomue Toka Hebananca 1uddepeHuanIbHON 3alUThl CUIOBOTO TpaHchopMarTopa.
Cxemsbl auddepeHnanbpHOM 3aUThl CHIIOBOTO TpaHchopMaTopa.
l"azoBas 3ammTa CUIOBOTO TpaHchOopMaTopa: Ha3HAYCHHE, TPUHIIUIT JEHCTBHS Ta30BOTO pejie.
Huddepennmanpras 3anmTa criioBoro Tpaachopmaropa c pene J3T-11.
Kakue moBpexieHns 1 HCHOPMAaJIbHBIE PEKUMBI XapaKTEPHBI IS JIEKTPOIBUTATEIICH?
Kakue BuABl 3alIMT MCHOJIB3YIOTCS HA JABUTATENAX MOIIHOCTBIO 10 5 MBT or mexnmydasHbix
KOPOTKHX 3aMBbIKAHUH, UX CXEMBI U TIPUHIIUII JCHCTBHSI.

8. Kakue BuIBI 3alTUT UCTOIB3YIOTCS Ha JIBUTATEISAX MOITHOCTHIO CBBIMIE 5 MBT oT Mexmyda3Hbix
KOPOTKHX 3aMBbIKAHUH, UX CXEMBI U TIPUHIIUII JCHCTBHSI.

10. KakoBbI IpUYMHBI TIEPETPY3KU AIEKTPOABUTATENCH? B KakoM citydae 3ammmTa OT eperpy3Ku JT0KHA
JICTBOBATh HA CUTHAJ, a B KAKOM Ha OTKIIFOUEHUE JIBUTATEIS OT CeTU?

11. [IpuHmn AelcTBUS 3alUThI IBUTATENS OT MEePErpy3Ku ¢ UCIOJIb30BAHUEM TEIUIOBBIX pele, 00IacThb
MIPUMEHEHHUSI TAKOM 3aIUTHI, €€ JOCTOMHCTBA U HEJJOCTATKHU.

NoogkrwhE




12. TlpuHIMN 1eHCTBUS TOKOBOWM 3alllUTHI JBUTATENS OT MEPErpy3kH, o0JacTh MPUMEHEHHUS TaKOu
3alIUThI, €€ JOCTOMHCTBA U HCJOCTATKH, CXCMBI.

13. Cxema u npuHIUI ASWCTBUSA 3aIUTHI AIEKTPOJABUTaTelNIs OT MOHMKCHUS HAIPSKEHUS.

14. TTpuHIMO AEHCTBHS 3aILUTHI AJIEKTPOABHUraTes OT OJHO(DA3HBIX 3aMbIKAaHW OOMOTKH cTaTopa Ha
3eMJIIO.

Bonpocekl kK ay1MTOpHOI KOHTPOJILHOM padoTe Ned

1. Kakue noBpexIeHUs U HEHOPMAJIbHbIE PEKUMbI XapaKTEPHBI JUIsl CHHXPOHHBIX T€HEPATOPOB?

2. Kaxkue TpeOoBaHMS NPEAbSBIAIOTCS K 3aIIUT€ CHHXPOHHBIX F€HEPAaTOPOB?

3. Kak Biusier npumenenue pene ¢ BHT Ha Tok Hebananca B nupdepenunansroii 3ammre? [louemy?

4. 3amuTa CMHXPOHHOIO reHepaTopa OT MEXIy(]a3HbIX KOPOTKHX 3aMbIKaHUNW B OOMOTKE CTaropa:
MIPUHIIMIT JEHCTBUS, CIIOCOOBI CHUKECHHS TOKa HebaaHca.

5. Cxembl auddepeHurnanbHON 3alIUThl CHUHXPOHHOTO TeHEepaTropa, WX NPUHLHUIN JAEWCTBHUSA,
JIOCTOMHCTBA U HEJIOCTATKHU.

6. 3amuTa CHHXPOHHOT'O T€HEpaTopa OT 3aMbIKAHUI MEX/1y BUTKAMH OJHOM (pa3bl: IPUHIIUN ICHCTBHS,
cxema, orpe/ieTieHIe TOKa CpadaThIBAHHUS.

7. 3ammra CHHXpOHHBIX F€HEpaTOPOB OT 3aMbIKaHHI B 0OOMOTKH CTaTOpa Ha KOPILYC C UCIIOJIB30BaHUEM
THII: cxema, npuHLMI AEUCTBHS, JOCTOMHCTBA U HETOCTATKH.

8. 3ammTa CHHXPOHHBIX T€HEPATOPOB OT 3aMbIKaHUI B 0OOMOTKH CTaTOpa Ha KOPILYC C UCIOJIb30BaHUEM
THII ¢ nonMarHM4MBaHUEM: CXEMa, IPUHIMIT JEUCTBUSA, JOCTOMHCTBA U HEJOCTATKH.

9. 3ammra CHHXPOHHBIX F€HEPAaTOPOB OT 3aMbIKaHHI B 0OOMOTKH CTaTOpa Ha KOPILYC C UCIIOJIb30BaHUEM
TpextpancopmatopHoro ¢unstpa u THII: cxema, mpuHIUI AEHCTBHS, JOCTOMHCTBA M HEIOCTATKH,
MepTBas 30Ha.

10. 3amuTa CHHXPOHHBIX T€HEPATOPOB OT IMEPErpy3KH C ITYCKOM IO HANPSHKEHUIO: CXEMBbI, MPUHITUI
NEUCTBHUS, TOCTOMHCTBA U HETOCTATKH.

11. ®unbTpoBas 3amuTa CUHXPOHHBIX T'E€HEPATOPOB OT MEPErpY3KH: CXEMbl, NPUHIUI JEHCTBUS,
JIOCTOMHCTBA U HEJIOCTATKHU.

12. 3amura poTopa CHHXpOHHOTO T€HEPaTOpa OT 3aMBIKaHUS Ha 3EMITIO.

13. Haznauenue ycrpoiicte AUP u HAIIB, ouepeHOCTh OTKITIOUCHHS.

15. [punnun neiicteus nuddepeHnanIbHON 3alUThI KWH, e padota mpu K3 Ha mMHAaX 1 Mpy BHEITHUX
K3.

16. Kakue BuIBI CXEM HCIOJIB3YIOTCS JUIS 3allUThl COOPHBIX IIMH M Kakue TpeOOBaHUS K HHUM




NPEIBABISIOTCS?

17. Cxema nonHo# au¢depeHInanbHOM 3aUThl IIMH TOACTAHIUHN ¢ ABYMS CUCTEMaMU COOPHBIX IIIUH C
(MKCUPOBAaHHBIM PaCIpeieIeHHEM PHCOETMHEHHH.

18. Henonnas auddepenunanbHas 3ammra COOpHBIX IIMH: MPUHLIUI IEHCTBUA, CXeMa.

19. 3amuTa ceTeit TUIABKUMH MPEOXPAHUTEIIMHU, BEIOOP TOKa CpadaThIBaHUS.

20. 3amuTa cetell BO3AYIIHBIMUA aBTOMAaTaMH, BBIOOD MapaMeTpoB cpabaThIBaHUSI.

Bonpocs! 1J1s1 NpoBeAeHUs IK3aMeHA:

1. Poub 1 Ha3HAUYeHHME YCTPOMCTB P3MA B cucTteMax 3J1eKTpOCHA0KEHUSI.

2. TpeboBanus, MpenbsIBIIeMbIe K PEJICHHOI 3amuTe.

3. PesepBupoBanue 3amuT. biamkHee u 1aapHee pe3epBUpPOBAHUE.

4. Buapl NOBpeXIEHUH B CETSIX C 3a36MJIEHHOW HeWTpanbto. BekTopHble nuarpamMmsl TOKOB H
HanpsHKEHUM.

5. Buasl NmoBpeXIEHH B CETSIX C HM30JMPOBAHHOM HEWTpasiblo. BekTopHblE nuarpaMMmbl TOKOB U
HanpsHKEHUM.

6. MaxkcumanbpHasi TOKOBas 3alIUTa, BBIOOP MapaMeTpoB cpabaThIBaHUS.

7. YCTpOWCTBO W MPUHITUI ACHUCTBUS AJICKTPOMArHUTHBIX pejie.

8. VYcTpoilcTBO M MPUHIUI JeHCTBUS MHIYKIIMOHHBIX peie.

9. Perne HanpaBieHUs: MOLUTHOCTU: TPUHLIMII JCHCTBUSI, BEKTOPHAs TMarpaMMa, cXxema BKIIOUCHHSL.

10. Haznauenue tpanchopmMaTopoB TOKa, peKUMBI paboThl. [TorpenHocts TpanchopmMaTopoB TOKa.

11. Beibop tpanchopmaTopoB Toka 11 yeTpoicTB P3uA. KpuBbie nmpenenbHOil KpaTHOCTH.

12. TunioBBIe CXEMBI COSAMHEHHSI TPAaHCHOPMATOPOB TOKA.

13. Haznauenue TpanchopMaTOpOB HaNpspDKEHUs. PeXuMbl paboTHI, MOTPENTHOCTh TPAHCHOPMATOPOB
HaTPsHKCHUS.

14. TunoBBIe CXEMBI COSUHEHUS TPAaHCHOPMATOPOB HATIPSIKEHUSI.

15. MT3: Ha3HaueHue, BHIOOp MapaMeTpoB cpabaThIBaHUs, YyBCTBUTEILHOCTb.

16. MT3 ¢ 6JI0KHPOBKO 110 HATTPSHKCHHUIO.

17. OGecneuenue cenekruBHoCcTH MT3.

18. Cxemb1 MT3 Ha TOCTOSTHHOM OTIIEPAaTUBHOM TOKE.

19. TokoBas oTceuka, BHIOOp MapaMeTpoB cpabaThIBaHUSI.

20. TpexcryneH4arasi TOKOBas 3aluTa, BEIOOP mapaMeTpoB e€ cpabaTbIBaHUS.

21. Hanpasnennas MT3: Ha3HaueHue, BHIOOP apaMeTPOB cpabaThIBAaHUSL.




22.3amuTa OT 3aMbIKaHHI Ha 3€MJTIO B CETAX C M30JIMPOBAHHON HEUTPAIBIO.

23. Buapl NOBpEXICHUN U HEHOPMAJIBHBIX PEXKUMOB pabOThI CUIOBBIX TPAHC(POPMATOPOB.

24. TOKOBBIE 3aIIUTHI CUIIOBBIX TPAHC(HOPMATOPOB.
25.Ta30Bas 3ammTa TpaHcPOpPMaTOPOB.

26. [TpuHIIMTT ACHCTBUS TA30BOTO PEie.

27.3ammTa 1eX0BhIX TpaHc(hopMaTopoB.

28. BeipaBHUBaHME TOKOB 10 BeTWYUHE U 10 (a3e B qudPepeHnmnanbHoN 3amuTe TpaHchopMaTopoB.

29. Cocrapnstomnue Toka Hebananca B nudpepeHnanbHON 3auTe.
30. [IpononpHas auddepeHnranpHas 3amTa JHHUH.

31. ToxoBas nonepeyHast qudepeHraaIbHas 3auuTa JHHUI.

32. HanmpaBnenHnas nonepeunas nuddepeHimaibHas 3amnuTa JHHUH.
33. lucraHiinoHHas 3allUTa: MPUHIIKI ICHCTBHSI, OCHOBHBIC OPTaHBbI.
34. XapaKTepuCTUKH peJie COMPOTUBIICHNUS B IUCTAHIIMOHHOM 3aluTe.
35. O0ecnieueHre CEIEKTUBHOCTH UCTAHIIMOHHBIX 3aIHT.

36. IuddepennnanbHo-ha3Has BBICOKOYACTOTHAS 3alIMTa JTUHUH dJICKTPOIepeIayun.

37. HammpaBneHHasi BBICOKOYACTOTHAS 3aIUTA JIMHUH 3JIEKTpoIIepeayuu.

38. ®unsTpoBas HanpasineHHas 3anuTa JIDI ¢ BU-610kupoBKOii.

39. [ToBpexieHus: 1 HEHOPMaJIbHbBIE PEKUMBI PA0OTHI TEHEPATOPOB.

40. 3ammTa reHepaTopa OT KOPOTKHX 3aMbIKaHUW B 0OMOTKE CTaTopa.

41.3amuTa reHepaTopoB OT OJHO(A3HBIX 3aMBIKAaHUH B 0OMOTKE CTAaTOPA.
42.3amuTa reHepaTopa OT BUTKOBBIX 3aMbIKaHHI B OOMOTKE CTaTopa.
43.3amuTa reHepaTopoB OT Meperpy3Ku TOKaMHu 00paTHOM MOCIIeI0BATEIbHOCTH.
44, 3amuTa reHepaTopoB OT 3aMbIKAaHUK HA 3€MJTI0 B 0OMOTKaX poTopa.

45. 3amuTa reHepaTopoB OT BHEITHUX KOPOTKHUX 3aMbIKaHUH.

46. 3amuTa 3JIEKTPOABUTATENICH OT KOPOTKHX 3aMBIKAHUN U TIEPETPY3KH.
47.3amuTa CHHXPOHHBIX 3JIEKTPOJIBUraTEINEH.

48. Hemonnas aud depeHnnanbHas 3amTa myH.

49. ludpdepennnanpHas  3amuTa I[MAH  TOJACTAaHOWA ¢ (UKCUPOBAHHBIM

MPUCOETUHEHU .

50. IuddepennuanbHas 3aTa MKH.
51. ABTOMaTH4yecKoe MOBTOPHOE BKIIIOUCHUE, HA3HAYEHUE, TPEOOBAHUS.
52. ABTOMaTH4eCKOE BKJIIOUEHHE pe3epBa, TpeOOBAHUS K TyCKOBBIM OpPTraHaM.

pacnpeneseHueM




53. AYP: naznauenue, TpeboBaHus1, MpeabsiBiseMbie kK AUP.
54 Ha JIMHUHA C I[BYXCTOpOHHI/IM IIMTAHUEM YCTaHOBJIeHBI TOKOBBIC OTCCUKHU 663 BBII[ep)KKI/I BpeMeHI/I Ha
o6oux konmax JIDII. OnpenenuTs TOK CpabaThIBAaHUS 3aIIMT.

C,; 110xB C,
21 kM 2

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

Xcz'min:13,4 OM

Xe1.max=9,2 OM
Xcllmin:lo,7 OM

55. Onpenenuth Tok cpadbaTeiBanust MT3.

6 kB
@_|_|l:} 1,5 km DZ | |:|3 0,7 xm 4 |
X0=0,3 Om/xM X0=0,28 Om/xkM Suarp=5+j1,3 MBA
Xemu=6 O
Xc.min:7,3 Om

56. 3amaya

Uemy OyayT paBHBI TOKH B peJie PU IBYX(Ha3HOM KOPOTKOM
3ambikanun a3 AC 3a tpanchopmaTopom co cxemoi Y/A-11
CO CTOPOHBI OOMOTKH, COEeIMHEHHOH B cxemy Y?

IlepBUYHBIN TOK KOPOTKOTO 3aMbIKaHHWsl paBeH 12 KA.
XA YA 7] [TorepsiMu B CHIIOBOM TpaHcopmarope MmpeHedpedb, a ero
kod(ppurmeHT TpanchopMaluy CYUTaTh PAaBHBIM 1.

Koapdpuument TpaHchopmManuu M3MEPUTEIBHBIX
tpanchopmaropoB Toka kt1a=600/5.

KA

TA TA
" CE'[ KA




0) Iopsanox nmpoBeaeHMs] NMPOMEXKYTOYHOH aTTeCTAllMH, MOKAa3aTeJld M KpUTEepHHU
OlLlCHMBaHHA:

Kputepun oueHka (B COOTBETCTBHM C  (OPMHUPYEMBIMH KOMIETEHIUSIMH H
TJIAaHUPYEMBIMHU PE3yJIbTaTaMu OOyUCHHS):

IToxa3aTenn U KPUTEPUH OLICHUBAHHUS IK3aMEHA:

— Ha OLEHKY «OTJMYHO» — OOydYaloluics TOKa3blBa€T BBICOKUH YpPOBEHD
c(hOpPMHUPOBAHHOCTH KOMIIETCHIIUH, T.€., CTYJCHT JOJDKEH MOKa3aTh BBHICOKHI YPOBEHb 3HAHHIA,
YMEHUH U HaBBIKOB B 00JAaCTU TEOPHM PEJICHHON 3alIUThI, pacueTa U OLEHKU YCTaBOK 3alllUT,
OTIpeieNIeHUs] TOKOB KOPOTKOTO 3aMBIKaHUS JIJIsl pacueTa MmapaMeTpoB cpabaThIBaHUs PeIeHHOM
3aIUTHI;

— Ha OIECHKY «XOpoOIo» — OOYyYaloluiics TIOKa3bIBaeT CPEeJHUI YpOBEHb
C(OPMHPOBAHHOCTH KOMIIETEHLIUH, T.€. CTYJEHT JOJDKEH I0Ka3aThb 3HAaHUS BHJIOB pPEJEHHON
3aIIUTHI ¥ IPUHIIUIIOB UX JCHCTBHS, SJIEMEHTHOM 0a3bl peleiHON 3allUThI;

— Ha OIICHKY «yJA0BJeTBOPHUTEIbHO» — 00yJarolIMiics MOKa3bIBAET MOPOTOBbI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIUH, T.€. CTYJCHT IOJDKEH 3HATh NPUHIMI JICHCTBUS U YCIOBHSA
BBIOOpA yCTaBOK HaMOOJIee IPOCTHIX 3aIHT;

— Ha OLEHKY «HEyAOBJIETBOPUTEJbHO» — pe3yabTarT OOy4YeHHs HE JOCTUTHYT,
oOydJaronuiics He MOJXKET MOKa3aTh 3HAHWHA, YMEHUN W HAaBBHIKOB B OOJIACTH TEOPHH PEIICHHON
3alUTH] U HABBIKOB OIPEECIICHUS TapaMeTpOB X cpabaThIBaHUS.

IToxa3aTenu U KPUTEPHUH OLCHHBAHUA KYPCOBOI'0 IIPOEKTA:

— Ha OLEHKY «OTJH4YHO» (5 0aymioB) — paOoTa BHINOJIHEHA B COOTBETCTBUU C 33aJaHHEM,
00y4aroIuiics MOKa3bIBAa€T BEICOKUN YPOBEHb 3HAHUI HE TOJIBKO Ha YPOBHE BOCIIPOMU3BEIEHUS U
o0BbsicHeHus: MH(OpMAIMKM, HO M WHTEJUIEKTyaJbHbIC HABBIKM peIICHHs NpobjeM u 3ajad,
HaXO0XKJICHNUs YHUKAJIBHBIX OTBETOB K IPOOJIEMaM, OLIEHKH U BEIHECEHUS] KDUTHUECKUX CY)KICHU;

— Ha OIICHKY «Xopomo» (4 6amia) — paboTa BBINOJIHEHAa B COOTBETCTBHM C 33JJaHHEM,
o0y4aroIuiicsl MOKa3bIBa€T 3HAHUS HE TOJBKO HA YPOBHE BOCHPOM3BEACHUS U OOBACHEHMS
uHpOpMALlMK, HO M HMHTEJUICKTyalbHble HAaBBIKM pEIIEHUS MpoOJeM U 3ajad, HaXOKICHHS
YHUKAJIbHBIX OTBETOB K Ipo0ieMam;

— Ha OLIEHKY «yIOBJIETBOPHUTEeIbHO» (3 Gayuia) — paboTa BBINOJIHEHA B COOTBETCTBUU C
3aJlaHiEM, OOYYarolIUICsl MOKa3bIBAa€T 3HAHUSA HA YPOBHE BOCIPOU3BENEHUS M OOBICHEHMS
UH(OpPMAaLIMU, UHTEIJICKTYaIbHbIE HABBIKM PEIICHUS IPOCTHIX 3a7ay;

— Ha OLIEHKY «HEeYJ0BJIeTBOPUTEJIbHO» (2 Oaia) — 3aJaHue NMPEnoJaBaTeis BHIITIOTHEHO
YaCTUYHO, B MPOLIECCE 3alIUTHl pabOThl 00yUaIONIMiCs JOMYCKaeT CYIIECTBEHHBIE ONIMOKU, HE
MOJKET II0Ka3aTh MHTEJUICKTYaIbHbIC HABBIKM PELICHMS IIOCTABJICHHOM 3a1a4u.

— Ha OLICHKY «Hey/I0BJeTBOPUTEJbLHO» (1 Oamn) — 3amaHue mpenojaBaTeist BBIITOJTHEHO
YaCTUYHO, OOY4YaIOLIUIiCs HE MOXXET BOCIPOU3BECTH U OOBICHUTH COJEPXKAHHUE, HE MOXKET
II0KAa3aTh MHTEJVIEKTYyaIbHbIE HABBIKU PELICHMS IOCTABJICHHOM 3a1auu.



