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JIucr aktyanusanuu padoueii nporpaMmbl

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

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

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

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peaymsanuu B 2027 - 2028
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHA0KEHUS IPOMBINUICHHBIX MPESITPUITHN

[Iporokom ot 20 . Ne

3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2028 - 2029
y4eOHOM oy Ha 3aceJaHuy Kapeapbl DISKTPOCHA0KCHHS TPOMBIIIICHHBIX MPEATPUSTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Lenpro mpenoiaBaHus TMCUUILTAHBI « DIEKTPUUYECKUE CTAHIIUU U TTOJICTAHLIUI SIBJISIETCS
dbopMHpOBaHHE Yy CTYJICHTOB 3HAaHWW B BOIIPOCAX YCTPOMCTBA W PabOTHl BBICOKOBOJIBTHBIX
ANEKTPUYECKUX amnnapaTroB, CXE€M W KOMIIOHOBOK 3JIEKTPUYECKOW 4YacCTH AJIEKTPOCTAHIIMMA
MIPOMBIIIUICHHBIX MPEITPUATHH, PEKUMOB UX PaOO0THI, YIIPABJICHHS.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOi POrpaMMbl

JucuumimHa DIeKTPUYeCKHe CTAHIIMY U TIOJICTAHIIMKA BXOJUT B YacTh y4eOHOIO TIIaHa,
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHUI 00pa30BaTeIbHON MPOTrPaMMBbI.

JUis  u3ydeHus  AWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ PAKTUK:

®duznka

DNEeKTPUYECKUE MAIITUHBI

DNEKTPOIHEPTETHUCCKUE CHCTEMBI U CETH

3HaHusa (yMEHHUs, BIAJCHUS), MOJIYYCHHbIE IPU U3YUYEHUH JAHHON AMCHUIUIMHBI OYIyT
HEOOXOIUMBI JIJISl U3YUCHHSI UCIIUILTNH/TIPAKTHK:

DneKkTpocHaOKeHHe

HaznexxHocTh cucTeM 3IIeKTPOCHA0KEHHS

[ToaroroBka k cade u cada rocyJapCTBEHHOTO dK3aMeHA

[ToaroroBka K mpoiierype 3allrThl ¥ 3a11UTa BHITYCKHON KBATH(PUKAITMOHHOMN paboThl

Peneitnas 3ammTa u aBTOMaTHKA YIEKTPOIHEPTETUUECKUX CUCTEM U ceTei

3 Komnerenuun odyuaromierocs, opMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaTbl 00y4YeHUs1

B pesynbrate OCBOGHUS JUCHMIUIMHBI (MOAyJs) «DJEKTPUYECKHE CTAaHLUUM MU
MOJICTAHIIUI 00YYAIOLINIACS TOJIKEH 00J1a1aTh CIIEYIOIUMH KOMITETCHIIUSAMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIN N

[1K-3 CnocobGeH mnpuHMMAaTh ydyacTHE B TPOEKTUPOBAHMM OOBEKTOB NPO(ecCHOHATBHOM
JESTEIbHOCTH B COOTBETCTBUM C TEXHUYECKMM 3aJaHMEM M HOPMAaTHUBHO-TEXHHUYECKOMN
JIOKyMEHTaluel, cootoast pa3iuyHble TeXHUYECKHe, SHeprod((HeKTUBHbBIE U HKOJIOTHUECKUE
TpeOOBaHUS U TMPOBOJUTH OOOCHOBAaHME TPOEKTHBIX pEIIEHUH, a Takke OoQOopMIATh
TEXHUYECKYIO JOKYMEHTAIIMIO Ha Pa3IUYHbIX CTAAMIX Pa3pabOTKU MPOEKTa

[1K-3.1 Pa3pabatbiBaer U 0oQopMISIET KOMIUIEKTHI MPOEKTHOH u paboueit
JOKYMEHTAIlUM IPOCTBIX Y3JI0B CHCTEMBl 3JIEKTPOCHAOXKEHUS OOBEKTOB
KalnuTaIbHOIO CTPOUTEILCTBA

I1K-3.2 BriOupaer onTUManbHBIE TEXHMYECKHE peleHHs [Uid  pa3paboTKu
OTHENbHBIX pa3[eioB Ha paA3IUYHbIX CTaAUAX TPOEKTAa CHCTEMBI
9JIEKTPOCHA0kKEHNS 00bEKTA KaUTAIbHOTO CTPOUTENILCTBA

[1K-3.3 Bribupaer o60pyaoBaHue i OTACTBHBIX PA3/IeI0B MIPOEKTA HA PA3TUUYHBIX
CTaluAX TPOEKTUPOBAHUS CHCTEMbI 3JIEKTPOCHAOXKEHUs OOBEKTOB
KalUTaabHOIO CTPOUTEILCTBA

[IK-5 Cnoco0eH oneHHMBaTh HOpMallbHBIE, YTSKEJIEHHBIE W IOCII€aBapUiiHbIE PEXUMBI H
JINKBUJIMPOBATh aBapUIHbBIE PEIKUMEI pa00THI 00HEKTOB PO ECCHOHATLHON JEITSIALHOCTI

[1K-5.1 Opranu3oBbIBacT [IPOBEJICHUE aBapUHHO-BOCCTAHOBUTEIBHBIX 51
PEMOHTHBIX paboT Ha 000PYAOBAHUH OACTAHIIMNA

[1K-5.2 [IpoBomuT mnpoduIakTUYECKHEe WCHBITAHUS W OCYIIECTBISET AaHAIM3
(OYHKIIMOHMPOBAHMS YCTPOMCTB peJICHHOM 3allIMTEl M ABTOMAaTHKH

[1K-5.3 CocraBisieT cXeMbl 3aMelIeHUss Ha O0CIyXHBaeMOM OOOpYJIOBaHUH,

paccUMThHIBAET  MapaMeTpbl  peKUMa  KOPOTKOrO  3aMbIKaHHS  Ha
o0opynosaduu PY u JIDII. paccYUTHIBAET ¥ BLIOUPAET YCTABKU U




XapaKTEPHUCTUKH YCTPOHCTB P3A




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIHUIINHBI (MOIYJIs)
OO01mast TpyI0eMKOCTh TUCIUIUIMHEI COCTaBIsAeT 4 3aueTHhIX equHul] 144 akan. yacos, B

TOM YHCJIC:

— KOHTaKTHas paboTa — 89 akas. 4acos:
— aynuTopHas — 85 akaJ1. 4acos;

— BHEayIUTOpHas — 4 aKkajl. 4acos;
— camocTosTenpHas padorta — 37,3 akaj. 4acos;

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

dopma aTTecTaluy - SK3aMEH

AynutopHas s e
o | KoHTaKTHas pabota E 3 Dopma TEKyILEro
=
Paznen/ Tema % (B axan. 4acax) E = Bux . KOHTDOIIA Kon
S & ©| caMOCTOATENbHOM | yCIeBaeMOCTH U
JACIATUTAHBL 5 = ., | xommereHIK
@) g £ padoThI MIPOMEKYTOUHOH
Tex. mab. | mpakT. z'g aTTecTalyy
3aH. | 3aH. | U
1. TeopeTuyeckuii pazaen
CaMOCTO_HTEHLHOE IIK-3.1,
1.1 Bsenenue. JBvieHIe VICOHO TIK-3.2,
Knaccudukanus y y . TIK-3.3,
. 2 1,8 JIUTEPaTypHl; Bx0HO# KOHTPOJTB.
3NIEKTPUYECKUX CTaHIUN U TIK-5.1,
. — mpopaboTka
MOJICTAHIIUH. OO TIK-5.2,
JIEKLIIHOHHOTO 1K-5.3
Marepuana.
B TK-3.1,
CaMOCTOSITEIIbHOE
. . IK-3.2,
1.2 TexHOMOrnIecKui n3ydyeHue yaeOHon K-3.3
nporiecc MIPOU3BO/ICTBA 2 2 JIUTEPATYPHI; DKcrpecc-onpoc. HK-5.1’
JNEKTPOIHEPTHH. - l':(pOpaGOTKa TK-5.2.
JICKIIMOHHOTO K5 3
Mmarepuana.
g MK-3.1,
CaMOCTOSITENIbHOE
. TK-3.2,
1.3 Tpaduku Harpysku H3y4YeHHE yueOHOU [IK-3.3
JMEKTPUYECKUX CTaHIMU uf 6 2 1 JIUTEPATYPBI; OkcIpecc-onpoc. HK-5.1’
TIOACTAHIHHA. - ;pc:dpoafggfs TK-5.2
flextt TK-5.3
Marepuana.
CaMOCTO;Te BHOE IK-3.1,
oY TK-3.2,
14 CHHXpOHHbIE M3y4deHHne yaeOHO! IK-3.3
reHepaTopsl 4 1 JUTEpaTypHI; DKcnpecc-omnpoc. l'IK-5.1’
3JIEKTPUYECKUX CTAHLIUMN. — npopaboTka IK-5.2,
JIEKIUOHHOTO K5 3
MaTepHania.
- MK-3.1,
camMocToATeNbHOS TK-3.2
15 Cunossie U3yucHHUe y4eOHOMH IK-3.3
TpaHCHOpPMATOPHI u 2 1 JIATEpaTyphl; DKcHpecc-ompoc. K-5 ' 1 '
aBTOTPaHCPOPMATOPBHI. — npopaboTka IK-5.2,
JIEKIUOHHOTO K53
MaTepHana.




CaMOCTOATEIbHOE
H3ydeHHe yueOHOU

1.6 OO6mmwme cBeaeHuss 06 JIUTEPATyPHI; EE:’;;’
000pyI0BaHUH — npopaboTka HK-3.3’
pacrpeaenuTenbHbIX JICKITMOHHOTO AKP Nel. HK-5l1,
ycTpoiicTB. Bwikmogarenn Marepuana, HK-SI 2’
BBICOKOT'O HATPSKEHHUS. - IIOJTOTOBKA K HK-5I 3’
ayJaUTOPHOMN '
KOHTPOJIBHON
pabore.
1.7 Paswequnureny, - IK-3.1
OT/ICIIUTEIIH, CaMOCTOSITEIILHOE HK-S. 2’
KOPOTKO3aMBbIKATEITH, H3ydeHHe yueOHOU HK-3l3,
BBIKJIIOYATENIN  HArpy3KH. JIUTEPATyPHI; DKcrpecc-onpoc. HK-5.1’
ITpuBoasI — npopaboTka HK-5l2,
KOMMYTaIlHOHHBIX JIEKIUOHHOTO HK-5. 3’
anmaparos. MaTepHana. '
- TIK-3.1,
CaMOCTOSTEIBHOE K-3.2
1.8 W3meputensHbie H3ydeHHEe yueOHOU HK-3.3’
TpaHcopMaTopbel TOKa U JIUTEPATYPBI; DKcrpecc-onpoc. HK-5l 1’
HaTMpPsHKEHUSL. — npopaboTka HK-5.2’
JICKITHOHHOT'O HK-5I 3’
MaTepuana. '
- TIK-3.1,
CaMOCTOSTEIBHOE K-3.2
1.9 OrpaHuyeHne TOKOB Hgy;;:enzzqegﬁon DKCIDECC-ODOC TIK-3.3,
KOPOTKOT'O 3aMbIKaHMUsI. PaTyphl, P poc. TIK-5.1,
— mpopaboTka K-5.2
JIEKIIMOHHOTO HK-5I 3’
MaTepHaia. '
caMOCTo_;ITenLHoe IK-3.1,
1.10 Bri6op . TIK-3.2,
u3ydeHue yueOHoH
3JIeKTPOOOOPYAOBAHHUS TIK-3.3,
JIUTEPATYPHI; DKcIpecc-onpoc.
pacipeenuTeNbHbIX TK-5.1,
N — npopaboTka
YCTPOWCTB. TIK-5.2,
JIEKIIMOHHOTO K53
MaTepHaia. '
caMOCTo_;ITenLHoe TK-3.1,
1.11 TokoBemyuue 4YacTH . TIK-3.2,
u3ydeHHue yueOHoH
pacIpeIeuTeIbHbIX . IK-3.3,
o . JIUTEPATYPHI; DKcIpecc-onpoc.
YCTPOMCTB  CTaHIMHA U T1IK-5.1,
. — npopaboTka
MOICTAHIUH. JIEKIHOHHOTO TIK-5.2,
MaTtepuana. MK-5.3
1.12 CxeMbl CaMOCTOSITEIHHOE EE:?;’
INEKTPUIECKUX M3y4deHHne yaeOHOn HK-SIS’
COCIIMHEHUI JIUTEPATYPHI; DKcrpecc-onpoc. HK-5.1Y
JJEKTPUYECKUX CTAaHLIHUNA M — npopaboTka HK-5.2’
ITOJICTAHIINH. JIEKITHOHHOT'O HK-5. 3'

marcepuaia.




1.13 3ammTHOE 3a3eMiicHUE IK-3.1,
CaMOCTOSITETTbHOE
u rpo303alIKTa . TIK-3.2,
acIrpeIeITeNbHBIX M3YHCHHE yueOHOi IK-3.3
pCT oiicTE " 2 1 JIUTEPATYPHI; DKcIpecc-onpoc. HK-5.1’
yerp — npopaboTka )
o0opynoBaHus HEKIHOHHOTO TIK-5.2,
MOACTAaHIHH. MaTepuana MK-5.3
114 KOHCTDYKLMIL " CaMOCTOSTEJIbHOE TIK-3.1,
' PYKIL H3ydeHHe yueOHOU TK-3.2,
KOMIIOHOBIH JIUTEPaTyPHI; IK-3.3
pacnpenenuTeNbHbIX 4 1 B HOIIIE)OTOBKa’K AKP Ne2. HK-5.1’
sl e
a a T KOHTPOJIBHOM TK-5.3
pabore.
Uroro no pazneny 34 15,8
2. JIabopaTopHbIe 3aHATHS
2.1 Brommiii unctpyKTax CobecenoBanue 1o IK-3.1,
M0 TEXHUKE OE30MacHOCTH.
O3HAKOMICHIG . CaMoCTOATENBHOE TEXHUKE TIK-3.2,
060Dy IOBAHIEM 2 1 HU3yuyeHue 0e30MacCHOCTH NIPU TIK-3.3,
na6£y:To . Bhitaua METOAUYECKUX BBINOJIHEHU U TIK-5.1,
sa a}‘:m ga J'136o 10 I;{LIC YKa3aHHH. 71a00PaTOPHBIX TIK-5.2,
n parop pabor. IK-5.3
paboTHI.
2.2 JlabopatopHas pabota — BBIIOIHGHE TK-3.1,
Nel «Bxrouenue N TIK-3.2,
CHHXPOHHOTO TeHeparopa HabopatopHoi 3amura TIK-3.3
Ha n;) aJICJIbHY O a%OT pc 3 1 paGoteL; nabopatopHoii HK-5l1,
P yiop ye — MOATOTOBKA K paboter Nel. )
CETBI0 METOAOM TOYHOMI I TIK-5.2,
PYUHOM CHHXPOHM3ALMN» Hre. T1K-5.3
— BBIMIOJIHEHUE gﬁ:g;’
2.3 JlaboparopHasi pabota nabopaTopHO 3amura HK-3.3’
Ne2 «lamenue  mouss 2 1 paboTsl; nabopaTopHOi MK-5 ' 1 '
CHHXPOHHOTO T€HEPATOPay. — TIOJITOTOBKA K paboTer Ne2. HK-5.2’
3aluTe. HK-5. 3’
— BBIIIOJIHEHHE IIK-3.1,
2.4 JlabopatopHasi pabota N TIK-3.2,
nabopatopHoi 3amumra
Ne3 «MogenupoBanue A . TK-3.3,
CTAaHOBHBIIIETOCSI PEXAMa 2 0.5 pados; nabopatopHoi TIK-5.1
Y P — MOATOTOBKA K paboTsr Ne3. .
paboThl TpaHchOpMaTopay. samTe TK-5.2,
) IK-5.3
MK-3.1,
— BBITIOJTHEHHUE K-3.2
2.5 JlaboparopHasi pabota nabopaTopHO 3amura HK-3.3’
Ne4  «OrpannueHne TOKOB 2 1 paboTsI, nabopaTopHO HK-5.1’
KOPOTKOT'O 3aMbIKaHHS». — MOATOTOBKA K paboTsr Ned. HK-5. 2’
3amure. K53
— BBITIOJIHEHHE MK-3.1,
2.6 JlaboparopHas paboTta na60paJT10pH01?I ammta TK-3.2,
]Ijzf{chyKTHBHorznqueHne 2 ! pado; nabopatopHoi EEZE%
ucnonHeHus suekn KPY». B H(;il;[?;:: o padotet N3. TK-5.2,
’ T1K-5.3
2.7 JlabGoparopHas pabora
IK-3.1,
No6 «OmnepaTuBHBIE — BBIIIOJIHEHHE [K-3.2
MEPEKITIOYCHHUS B nabopatopHoi 3amura HK-3.3Y
pacrpeaenTTeTbHBIX 4 1 paboTHI; nmabopaTtopHoit K5 ' 1 '
yCTpOHCTBaX — MOATOTOBKA K padoTsr Ne6. HK-S. 2'
OMEKTPUIECKIX CTAHIMH 1 3aIure. K53
TOCTAHIANY.
HWroro no pazneny 17 6,5




3. IIpakTuueckue 3aHATUSL

CaMOCTOSITETbHOE
MIPUHSATHE
IIPOEKTHBIX
3.1 TIpakTuueckoe 3aHATHE P N
petieHuii u TIK-3.1,
Nel «Pacuer Brinonnenue
AIIEKTPUYECKUX  HArpy3oK BBITOJHCHHE azzesa KypcoBOro TK-3.2,
P N Py pacyeToB ¢ p yp TIK-3.3,
MOHU3HUTEIBHON npoekra «Pacuer
HCIOJIE30BAHUEM TIK-5.1,
MOJCTaHIIMKM ¥ BBHIOOp .| pnexTpuueckux
KOMIICHCUPYIOIIUX PEKOMCH/IOBAHHON Harpy30K» TIK-5.2,
HeHpy JIUTEPaTypsl U Py ’ TK-5.3
YCTPOUCTBY.
WnTepuer-
WCTOYHUKOB U C
KOHCYJIbTallUsIMU
IIpenofaBaTess
CaMOCTOSITETTbHOE
3.2 IlpakTudeckoe 3aHATHE OPUHSATHE
No2  «Bpibop wuwmcma wu TIPOEKTHBIX
MOIITHOCTH CHJIOBBIX peuieHuit u TIK-3.1,
Brimonnenne
TpaHchOpPMAaTOpOB. BBIMOJTHCHHE TIK-3.2,
paszeina KypcoBoro
TIposepka pacueToB ¢ TK-3.3,
npoekTa «Bribop
TpaHchopMaTopoB o UCTIOJIb30BAHUEM TIK-5.1,
. | urcna u MomHOCTH
YCIIOBHSM PEKUMOB PEKOMEHIOBaHHOU TIK-5.2,
N TpaHcHopMaTOpoB».
aBapUIHBIX u JIUTEPATYPHI U TIK-5.3
CHUCTEMAaTUYECKUX WurepHer-
MIEPETPY30K». WCTOYHUKOB U C
KOHCYJIbTallUsIMH
IIpenogaBaTes
CaMOCTOSITETTbHOE
OPUHSATHE
MIPOEKTHBIX
3.3 Ilpaxktuueckoe 3aHATHE P -
petieHuit u Brinonnenue TIK-3.1,
Ne3 «Br160p u
BBITIOJTHEHNE paszena KypcoBOTro IK-3.2,
000CHOBaHME cxeM
pacydeToB ¢ npoekra «Bbi6op TK-3.3,
INEKTPHYECKUX
. HCITOJIb30BaHUEM CXEM TIK-5.1,
COCIMHEHUN pu N
PEKOMEHI0BaHHOH | pacpeIeTUTENbHBIX TK-5.2,
MPOEKTHPOBAHUH N
TUTEepaTyphl U YCTPOMCTBY. TIK-5.3
MOJICTaHIIHI.
Wnrtepuer-
WCTOYHUKOB U C
KOHCYJIbTallUSIMH
MIpenoaBaTes
CaMOCTOSITETTEHOE
OPUHSATHE
3.4 TlpakTuueckoe 3aHATHE MIPOEKTHBIX Beimonaenne
Ne4 «Pacuer TOKOB pelieHuii u paszena KypcoBoro IK-3.1,
KOPOTKOTO 3aMBIKaHHS B BBITIOJTHEHNE mpoekra «Pacuer MK-3.2,
MaKCHMaJIbHOM u pacueToB ¢ TOKOB KOPOTKOT'O IK-3.3,
MHUHUMAJIEHOM PEXUMaxX ¢ UCIIOJIb30BaHUEM 3aMBIKaHUS B TK-5.1,
y4eTOM  TONIUTKH  OT PEKOMEH/IOBAaHHOM | MaKCHMaJIbHOM U IK-5.2,
BBICOKOBOJIBTHBIX JIATEPATyPHI H MHHUMAJIEHOM IK-5.3
JIBUTATEIeH» Wnrepuer- pexuMax».
WCTOYHUKOB ¥ C
KOHCYJIbTalUSIMU

npernoaaBaTeiisa




CaMOCTOSATECIIBHOC

npernogaBaTest

MIPUHSATHE
IIPOEKTHBIX Brimonnenne
pEIICHUH U paszzena KypcoBoro IK-3.1,
3.5 TIpakTuueckoe 3aHsATHE BBIIIOJIHCHUE npoekTa «Bribop IK-3.2,
Ne5 «Bwibop W mpoBepka pacueToB ¢ 000pyI0BaHUS U TK-3.3,
BBIKJTFOYATEICH u UCTIOJIb30BaHUEM TOKOBEIYIINX IK-5.1,
pa3beMHUTEICH. PEKOMEHTIOBAHHON yacrei TK-5.2,
JIUTEPATyphl U | pacrpeaeuTeIbHBIX IK-5.3
Wnrepner- YCTPOMCTBY.
HCTOYHUKOB U C
KOHCYJIbTalUsIMU
MIperoiaBaTes
CaMOCTOSITETbHOE
MIPUHSATHE
IIPOEKTHBIX Brimonnenne
CIICHUH U azziesia KypcoBOro TK-3.1
3.6 IlpakTuyeckoe 3aHATHE P pasit yp '
BBIMOJTHCHHE npoekTa «Bribop TIK-3.2,
Ne6 «Bwibop W mpoBepka
pacueToB ¢ 00opyIOBaHHS U TIK-3.3,
HU3MEPUTEIbHBIX
HCITOJIE30BaHUEM TOKOBEIYIIUX TIK-5.1,
TpaHc(hOpMaTOpOB TOKa H N .
PEKOMEHTIOBAHHON yacrei TIK-5.2,
HAMPSKESHHSD».
JUTEPATyphl U | pacrpenenuTeabHbIX TIK-5.3
WnrepHer- YCTPOUCTBY.
HCTOYHUKOB U C
KOHCYJIbTalUsIMU
npenojaBaTes
CaMOCTOSITETTbHOE
OPUHSATHE
MIPOEKTHBIX Brimonaenne
CIICHUH U azziesia KypcoBOro TK-3.1
3.7 TlpakTudeckoe 3aHATHE p pasi yP '
BBIMOJTHCHHE npoekTa «Bribop TIK-3.2,
Ne7 «Bwibop W mpoBepka
pacueToB ¢ 00opyI0BaHUs U TK-3.3,
OLINMHOBKHU
HCIIOJIb30BaHUEM TOKOBEYIINX T1IK-5.1,
pacnpe-IeTuTeNbHBIX N o
. PEKOMEHI0BaHHOMN yacTei TIK-5.2,
YCTPOHCTBY.
JIUTEPATypbl U | paclpelesIuTeNbHbIX IK-5.3
Wurepner- YCTPOUCTBY.
HUCTOYHHKOB U C
KOHCYJIbTalUsIMU
npenojaBaTens
CaMOCTOSITETTEHOE
MIPUHATHE
3.8 IlpakTuueckoe 3aHATHE MIPOEKTHBIX
Ne® «PazpaboTka pelIeHUH 1 Brinonnenue TIK-3.1,
KOHCTPYKTHBHOTO BBITIOJTHEHNE paszena KypcoBOTro IK-3.2,
UCTIOJIHEHHS OTKPBITOTO U pacdeToB C MPOEKTa IK-3.3,
3aKpBITOTO HCTIOJTb30BaHUEM «KoncTpykuus TIK-5.1,
pacrpeneuTeabHbIX PEKOMEH/I0BAaHHOM | pacipeeTUTEIbHbIX IK-5.2,
YCTPOWCTB, KOMIIOHOBOK H JIATEPATyPHI H YCTPOUCTBY. IK-5.3
CXEM 3aroIHEHUN. Wnrtepuer-
HUCTOYHHKOB U C
KOHCYJIbTallUsIMU




CaMOCTOSATECIIBHOC

MIPUHSATHE
IIPOEKTHBIX
peuieHuit u
BBITIOJTHEHNE
pacyeToB ¢ BeinonHeHne
3.9 TMpakTieckoe 3aHATHe MCTIONB30BAHNEM | a3enoB KypCoBoro TK-3.1,
Nol0 «Bribop PEKOMEH/IOBaHHOM | TpoekTa «BpIbop TK-3.2
ONepATHBHOTO ToKa. JUTEPaTypel U | OTIEPaTHBHOTO TOKa» K-3.3
1 2 Uurepuer- u «Bp10op '
Pacuer Harpyszok u BbIOOp TIK-5.1,
TpaHC(hOPMATOPOB HCTOYHUKOB M ¢ | TpaHchopmMaTopoB TK-5.2
COBCTBEHHBIX HYKID». KOHCYJIbTalUsIMU COOCTBEHHBIX K5 3
npernojaBarens; | Hyxm». [loaroToBka
— oopmiteHue K 3alluTe.
MOSICHUTEBHOMN
3aIHCKU U
rpaduyuecKon
4acTH IPOEKTa;
— MOJTrOTOBKA K
3aIuTe.
- MK-3.1,
CaMOCTOSITEIILHOE TIK-3.2,
3.10 TToaroroBka K H3ydeHHe yueOHOU Sx3aMen TIK-3.3,
9K3aMEHY. JUTEPaTyphl, ' TK-5.1,
KOHCIIEKTOB TIK-5.2,
JIEKITHH. TIK-5.3
HWroro no pazneny 34 15
Hroro 3a cemectp 34 17 34 |[373 9K3aMeH
Hroro no aucnumnnuze 34 17 34 37,3 SK3aMeH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
00pa3oBaTeNbHbIX TEXHOJOTHI B MpenofaBaHUM AUCHUIUIMHBI «DJIEKTPUUYECKUE CTAHIMH U
MOJCTAHIIUI UCTIONB3YIOTCSA TPAJAULIMOHHAS U MOy IbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTHH.

[lepenaya HEOOXOOUMBIX TEOPETUUYECKMX 3HAHUHW U (OPMUPOBAHHE OCHOBHBIX
OpEACTaBICHUNA 1O Kypcy «DJEKTPUYECKHE CTAaHLIWW | MOJCTAHLUUN» MPOUCXOTUT C
MCIIOJIb30BaHUEM MYJIbTUMEIUIHOTO 000py0BaHUSI.

Jlekuuy TPOXOAAT B TpamuiuoHHOW ¢(opme, B ¢dopme IeKUuil-KOHCYIbTaUUH |
npoOiieMHbIX Jekuuid. Teopernueckuid marepuall Ha MPOOJEMHBIX JIEKLIUAX SBISETCS
pe3yJbTaTOM YCBOCHHUS MOJYYEHHOW WH(POpPMAIMU MOCPEICTBOM IMOCTAHOBKH IMPOOIEMHOIO
BOIIpOCa U MOHCKAa IMyTei ero pemeHus. Ha nexnusx — KOHCYNbTALMAX H3JI0KEHHE HOBOTO
MaTepHaja COMpPOBOXKIACTCA OCTAHOBKOI BOIPOCOB U JAUCKYCCHEH B MOMCKAX OTBETOB HA 3TH
BOIPOCHI.

[Tpu mpoBeeHUH MPAKTHUECKUX 3aHATHI MCHOIB3YIOTCA paboTa B KOMaHIE U METOMABI
IT, mpu mpoBeAeHUH Ta0OPATOPHBIX PabOT — paboTa B KOMaH/IE.

CamocrosrenbHas paboTa CTUMYJIHPYET CTYJIEHTOB B IPOIIECCE TMOATOTOBKU JOMAIITHUX
3aJaHUl, MPU pEUIeHUH 3aa4 Ha MPAKTUYECKUX 3aHATUSAX, MPH BBINOIHEHUU KYpCOBOTO
MPOEKTa, P MOJATOTOBKE K KOHTPOJIBHBIM pad0TaM U UTOTOBOM aTTECTAIHH.

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

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

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

a) OcHoBHas TUTEpPaTYypAa:

1. Crapmmnos, B. A. DnexTpuueckas 4yacTh 3J€KTPOCTAHIMI U MOACTAHLIUHN | yueOHOe
noco6wue / B. A. Crapimnos. — M. : M3narenbckuit 1om MDU, 2019. — ISBN 978-5-383-01261-1.
— Texcr : onextponnsii /I DBC "Koncymbrant cryaenra"  [caiit]. — URL:
https://www.studentlibrary.ru/book/ISBN9785383012611.html (mara obpamienus: 20.03.2024).
— Pexxum octyma : 1o nogmnucke.

2. Kymuno, A. A. TemnoBsle anekrpuueckue craHuuu. Cxembl U 000pylOBaHUE :
yuebnoe mocodue / A. A. Kymunos. — Mocksa : UH®PA-M, 2020. — 325 c¢. — (Bsicmiee
oOpa3zoBanue: bakanaBpuar). — ISBN 978-5-16-004731-7. — Tekct : snekTpoHHbif. — URL:
https://znanium.com/catalog/product/1080999 (mara obpamenus: 20.03.2024). — Pexum
JIOCTYTIA: IO TOIHCKE.

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. TIlanoBa, E. A. IIpoekTHpoBaHHE CHUCTEM OIEPATUBHOTO TOKA AIIEKTPUUYECKHX
CTaHIUH ¥ MmojcTaHnui ;| yueoHoe nocobue / E. A. ITanosa, A. B. Bapranosa, A. B. Manadees ;
MI'TY. — Maruauroropck : MI'TY, 2017. — 1 snekrpos. onrt. auck (CD-ROM). — 3ara. ¢ turyi.
skpana. — URL: https://host.megaprolib.net/MP0109/Download/MObject/1921  (nata
oopamenus: 20.03.2024). — MakpooObekT. — Teker : anexTponHsIit. — ISBN 978-5-9967-1016-4.
— Ceepenus goctynHbl Takxke Ha CD-ROM.

2. Manadees, A. B. KoHcTpykiun BakyyMHBIX BbIKIOUaTeneil Hanpspbkenuem 10-110
kB : yueOnoe mocobue / A. B. Manadees, E. A. IlanoBa, A. B. Bapranosa ; MI'TY. —
Marnutoropck : MI'TY, 2016. — 1 snekrpon. ont. nuck (CD-ROM). — 3ari. ¢ Tutyi. skpaHa. —
URL: https://host.megaprolib.net/MP0109/Download/MObject/1648
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(mata obparenus: 20.03.2024). — MakpooObekT. — TEKCT : 37eKTpOHHBINH. — CBECHHS JOCTYITHBI
takke Ha CD-ROM.

3. Mamnadees, A. B. KoHCTpyKIIMH 3J1€ra30BBIX BBIKIIOUATENCH | yueOHOe mocooue / A.
B. Manadees, E. A. IlanoBa, A. B. Bapranosa ; MI'TY. - Marauroropck : MI'TY, 2016. — 1
snektpon. onr. guck (CD-ROM). - 3arm. ¢ turyn.  o9kpada. —  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1644 (nata oopamienus: 20.03.2024). —
Makpoo0ObekT. — TekcT : anexkTpoHHbId. — CBeneHus qoctynHbl Takke Ha CD-ROM.

4. bamakos, IO.H. [IpoektupoBanue cxem 3JIEKTPOYCTAHOBOK : y4eOHOE MOCOOHe st
By30B / 0. H. Banakos, M. I1I. Mucpuxanos, A. B. Illyntos. — M. : U3garensckuii jom MDU,
2017. — ISBN 978-5-383-01151-5 — Tekcr : anexrponnsiii // DbC "KoHcynbTanT cryneHra" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011515.html (mara
obpamenus: 20.03.2024). — Pexxum jocTyna : 1o momucKe.

5. Hemuposckuii, A. E. DiekTpoobopynoBaHHE SJICKTPUUECKUX CETEH, CTAHIUNA H
nozcrannuii : yueoHoe nmocodue / A. E. Hemuposckuii, U. 10. Cepruesckas, JI. 10. Kpenbiiesa.
— 4-¢ w3n., gom. — MockBa : Bomorma : Wnadpa-Umxkenepus, 2020. — 174 c. — ISBN
978-5-9729-0404-4. — Texcr : JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1168656 (mara o6pamenus: 20.03.2024). — Pexum
JI0CTyTa: IO MOJIITUCKE.

6. Kproukos, U. I1. KopoTkue 3amMbIkaHus ¥ BBIOOP 3IEKTPOOOOPYIOBAHUS | yueOHOE
nocobue uis By30B / U. T1. Kproukos, B. A. Crapuunos, 1O. I1. I'yces u mp. — M. : U3natensckuit
nom MDU, 2017. — ISBN 978-5-383-01191-1 — Tekcr : anekrponnsiii // DBC "KoHcynbTaHT
cryaenra" : [caitr]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011911.html (mara
obpamienns: 20.03.2024). — Pexxum 10CTyma : 10 MOAMUCKE.

7. XykoB, B. B. DOnexrtpuueckas 4acTh 3JIEKTPOCTAHLUNA C Ta30TypOMHHBIMHU U
apora3oBbIMHU YCTAaHOBKaMH : yueOHoe mocobue s By30B / B. B. XKykos. — M. | M3narenbckuii
nom MDU, 2019. — ISBN 978-5-383-01260-4 — Tekcr : anekrponnsiii // DBC "KoHcynbTaHT
cryaenTa" : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785383012604.html (nara
obpamienus: 20.03.2024). — Pexxum 1ocTyma : 10 MOAMUCKE.

8. Kprouko, M. II. Dnektpuyeckas 4YacThb 3JEKTPOCTAHIMA U IOJCTAHLHUH.
CripaBoYHbIE W METOJMYECKHE MaTepHaNIbl ISl BBINOJHEHUS KBAIM(UKAITMOHHBIX padoT !
yueOHO-cripaBouHoe riocodue aist By3oB / U. I1. Kproukos, M. B. [Tuparopos, B. A. CrapmuHos.
— M. : Uzparensckuit jom MOU, 2019. — ISBN 978-5-383-01270-3 - Tekcr : a1aeKTpOoHHBI# //
9bC "KoHCynbTaHT cTyaeHTa" : [calT]. — URL :
https://www.studentlibrary.ru/book/ ISBN9785383012703 html (mata oo6pamenus: 20.03.2024).
— PexuM noctyna : o noamucke.

B) MeTtoanyeckne ykazaHus:

1. ManagdeeB, A. B. BxitoueHne Ha mapauielibHyt0 paboOTy € CEThbIO CHHXPOHHOTO
reHeparopa METO/J0M TOYHOM py4yHOM CcHHXpoHM3auuu [TekcT]: MeToauueckue ykasaHus K
nabopaTopHOM paboTe MO0 IUCHUIUIUHE «DJNEKTPUUYECKUE CTAHIIMM W TOJCTAHIUW» IS
cryneHtoB creruanbHocT 140211 Bcex ¢opm oOydyenuss u Hampaenenust 140200 / A. B.
Manadees, E. A. [TanoBa, A. B. Koukuna. — Maraurtoropck: M31-Bo Marauroropck. roc. Tex.
yH-Ta uM. I'.1. HocoBa, 2012. — 8 c. — TeKcT : HenocpeICTBEHHBIH.

2. ManageeB, A. B. TIlopsmox omepaTUBHBIX MEPEKIIOYCHUH B CXeMax
pacrpeneuTeNIbHBIX YCTPOUCTB [ TeKcT]: MeToInuecKkne yKa3aHus K 1JabopaTopHbIM paboTaM 1o
TUCIUATUTHHE «DJIEKTPUYECKHE CTAaHIIMKA W TIOACTAHIMH» I OOYyYaroIIuXcs HalpaBJICHUS
140400.62, npodpwmis «InekrpocHadxkeHne» Bcex (Gopm oOydenus / A. B. Managees, E. A.
ITanoBa, A. B. Koukuna. — Maruuroropck: M3a-Bo Marauroropck. roc. TexH. yH-ta um. .M.
Hocoga, 2015. — 16 c¢. — TekcT : HEemoCpeCTBEHHBIH.

3. HUrymenmes, B. A. [IpoexTupoBaHue CUCTEM MIEKTPOCHAOKEHUS COOCTBEHHBIX
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https://znanium.com/catalog/product/1168656
https://www.studentlibrary.ru/book/ISBN9785383011911.html
https://www.studentlibrary.ru/book/ISBN9785383012604.html
https://www.studentlibrary.ru/book/ISBN9785383012703.html

HY)XI MECTHBIX dJekTpocTaniuii [TekcTt]: wmeTomuueckas pa3paboTKa K KypCOBOMY H
JTUIIOMHOMY MTPOEKTHUPOBAHUIO AT CTYAeHTOB cnennanbHocT 140211 u nanpasnenust 140200
Bcex (opm oOyuenus / B. A. Urymenmies, A. B. Manadees, E. A. IlanoBa, A. B. Koukuna. —
Maruurtoropck: M3n-so Marauroropck. roc. Tex. yu-ta uM. I'.1. HocoBa, 2012. — 42 c. — TekcT :
HENOCPEICTBEHHBIH.

4. ManageeB, A. B. Dnekrpuueckue craHimu u mnoxacraHimu [Tekcr]: pabGouas
po-TpamMMa, METOJIMYECKUE YKa3aHHs U KOHTPOJIbHBIE 3aJlaHusl JIsl CTYICHTOB CIEeLMaIbHOCTH
140211 3aounoii ¢opmer oOyuenus / A. B. ManageeB, E. A. IlanoBa, A. B. Koukuna. —
MarnuToropck: M3a-Bo Marautoropck. roc. Tex. yu-ta um. .M. HocoBa, 2012. — 8 ¢. — Tekcr :
HEIOCPEICTBEHHBIMN.

5. Manadees, A. B. Cuctembl onepaTUBHOTO MOCTOSTHHOTO TOKa [ TekcT]: MeToanueckas
pa3paboTka K KypcOBOMY M ITUIUIOMHOMY HPOCKTHPOBAHHUIO Uil CTYACHTOB HAaIPaBICHUS
140400.62 «DnekTposHepreTUKa U JIEKTPOTEXHUKA», MPOPUIb IIEKTpocHaO)eHne Bcex Gopm
obOyuenust / A. B. Manadees, E. A. IlanoBa, A. B. Koukuna. — Marauroropck: M3a-Bo
MarnuToropck. roc. Tex. yu-ta um. I'.1. HocoBa, 2014. — 72 ¢. — TekcT : HemocpeACTBEHHBIH.

6. ManageeB, A. B. Cuctemsl OnepaTUBHOTO MEPEMEHHOTO M BBIIPSIMIICHHOTO TOKa
[TekcT]: MeToIMYecKUe yKa3aHUs K KyYpPCOBOMY U IUIIJIOMHOMY ITPOEKTUPOBAHUIO JUISI CTY/ICHTOB
Hanpasienus: moarotoBku 140400.62 «DnekTposHepreTuka M DIEKTPOTEXHHKA», MPO(UiIb
OnekrpocHabxkenue Beex Gpopm odyuenus / A. B. Manadees, A. B. Koukuna, E. A. TTanosa. —
Maraurtoropck: M3a-Bo Marauroropck. roc. Texs. yH-ta um. .. Hocosa, 2014. — 23 ¢. — Tekcer :
HEMOCPEICTBEHHBIH.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox 1eicTBUs IMLICH3UU
MS Office 2007 |, 135 o1 17.09.2007 BeccpouHo
Professional

7Zip cB0OOAHO pacrpocTpansemoe 10 OECCPOUHO

FAR Manager ¢B0001HO pacapocTpanseMmoe 110 0eCcCpoOYHO
LibreOffice cB0001HO pactpocTpansemoe [10 0eCCPOUHO

Adobe Reader cB000IHO pacrnpocTpansemoe I10 0eCcCpOUHO

Linux Calculate cB0001HO pacipocTpansgemoe [10O 0ECCPOYHO

IIpodeccuonasibublie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HazBanwme kypca CchplIKa
DnekTpoHHas 6a3a nepuoanyeckux uinanui East View ] s .
Inforr?%tion Services, (I;OO «VUBUCy» URL: https://dlib.eastview.com/
HamwmonansHas MH(OPMAaIMOHHO-aHATUTHYECKAs URL:
cucreMa — Poccniickuii MHAEKC Hay4YHOrO0 HUTHPOBAHUS '
(PUHIT)

ITouckosas cucrema Akanemust Google (Google Scholar) [URL: https://scholar.google.ru/

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

denepanpHOE rOCy/IapCTBEHHOE OI0KETHOE
yupexaenne «Denepanbubiii HHCTUTYT mpombinuienroi|URL: http://www1.fips.ru/
COOCTBEHHOCTU»



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://www1.fips.ru/

Poccuiickas I'ocynapcreBennas
oubnuoreka. Karangoru

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

DJIEKTPOHHBIE pecypchl  OMOIMOTEKH
MI'TY nm. I'.M. HocoBa

URL.: https://host.megaprolib.net/MP0109/Webh

®enepalibHbII o0pa3zoBaTenbHBIN
noprail — OIKOHOMHKA. CoIHOJIOrHs.

URL.: http://ecsocman.hse.ru/

MexnyHapoaHast 6a3a OJTHOTEKCTOBBIX
skypHaoB Springer Journals

URL: http://link.springer.com/

Mexnynaponanas  pedepatuBHas |
MOJTHOTEKCTOBasE ~ CIpaBOYHass  0Oa3a
JIAHHBIX HAyVYHBIX W3JAaHuM «Springer

URL.: https://www.nature.com/siteindex

Apxus HAYYHBIX KYpHAJIOB
«HanumonanbHbIH
AIIEKTPOHHO-MH(POPMAITUOHHBIN
koHopruym» (HIT HOUKOH)

URL: https://archive.neicon.ru/xmlui/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneueHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaﬂbHO-TGXHI/I‘{eCKOG obecrieucHue JUCHUIIIMHBI BKJIIFOYACT:
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1. VYyeOHble ayauTOopuu  JUisi  OPOBENCHHUS  3aHATHM  JIGKIIMOHHOTO  THIA.
MynbTUMEIUIHbBIE CPEICTBA XPAaHEHHUS, IEPeIau U MPEICTaBICHUS HHPOPMALIUH.

2. YdyeOHas ayaWTOpus JUIA TPOBEACHHs JAa0OpaTOpHBIX paboT: saboparopus
NEKTPUYECKUX cTaHimid u moxactanumuii 1 OTY (ayn. 342). 1. JlaGopaTopHbIii KOMILIEKC
«DJIEKTPOIHEPTEeTUKA — DIICKTPUUYECKUE CTaHUMK U nojicTanumy D 1-0CII-C-K npousBoacTsa
OO0  «Yuebnas  Ttexuuka»; JlaGopaTopHblii  KOMIUIEKC  «DJEKTpOIHEpreTHKa  —
PacnpenenutenbHble  yCTPOWCTBA 3JIEKTPUUECKUX CTaHIMK W noacTaHuuiy 291-PY-C-P
npousBojgctBa OO0 «YueOHas TexHuKa». MakeT moHuM3MTENbHOM moactanimu 220/110 kB
(pacmoniosken B ay. 339).

3. VYueOHbIE ayIUTOPUHM s TMPOBEACHUS TNPAKTHUECKUX 3aHATUH, TPYNIOBBIX U
WHUBUAYAIbHBIX KOHCYJbTAIlUMH, TEKYLIEr0 KOHTPOJS U MPOMEKYTOYHOU aTTectauuu. Jlocka,
MYJIbTUMEAUNHBIN IIPOEKTOP, dKPAH.

4. VYueOHblE aylIUTOPUU JUISL BBINOJHEHUS KYpPCOBOI'O NMPOEKTHUPOBAHUS, MOMELICHHS
JUIL CaMOCTOATENbHON paboThl oOydaromuxcs. IlepconanbHble KOMIBIOTEPHI ¢ makeTom MS
Office, Bbixomom B IHTEpHET ¥ C IOCTYIIOM B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaATEILHY IO
Cpely YHHBEpPCHUTETA.

5. llomemenue s XpaHeHUS MU TPODUIAKTUYECKOTO OOCTYKHUBaHUS Y4eOHOTO
000pyI0BaHUA.

Cremnnaxwu, ceiidpl sl XpaHeHUs y4eOHOT0 000pyI0BaHMUSL.

[IpenonaBaTenbcKas-nuCcCae10BaTEIbCKAS:

1) Ilman PY moacranmmu 110/6(10) xB. Pa3spes siueiiku cuiaoBoro tpancdopmaropa u
staetiku IICB;

2) Pa3spes mosroca BakyyMHOTo Beikirouatess tiurna BB/TEL-10-20/1000V2;

3) Typ6oreneparopst ALSTOM,;

4) KoHCTpYKTHBHOE UCMONIHEHUE TpaHChopmaTopa Toka tuma TI'D;

5) Kunemarndeckas cxema 3JeKTpOMarHUTHOrO rpuBoja [19-21;

6) OcHOBHBIE TpYMIbI OMEpPAlUil MPU 3aMEHE BBIKIIOYATEINS SJIEKTPUYCCKON IIEIH
HMIMHOCOETNHUTEIFHBIM BEIKITIOUATEIIEM;

7) KonctpykTHBHOE UCTIOJIHEHUE CHJIOBOTO TpaHcdopmaropa TUIA
TP/IH-63000/110-V1;

8) OcHOBHBIE TPYNIbI OMEpalii MPU 3aMEHE BBIKIIIOYATENS JJICKTPHUCCKON Lenn
00XO/HBIM BBIKITIOYATEIIEM;

9) KoHCTpYKTHBHOE HWCIIOJHEHHE M TMPUHIMN ACHCTBHS aKKyMYJSITOPHOIH OaTtapen
cepuu LM DIN 40742 OPzS;

10) KOHCTpYKTHBHOE HCIOJIHCHHE SYCHKH KOMIUICKTHOTO  PaclpeIeUTEIbHOrO
ycTpoiicTBa ¢ anerazoBoit uzonsiuueit cepuu AIK-110J1;

11) BHyTpeHHEe YCTPOWCTBO SIEHKH KOMIUICKTHOTO PACIPEACIUTEIBHOIO YCTPOICTBA
cepun «Kiaccuka» D-12P;

12) Kunemarudeckasi cxema npykuHHoro npusoa [111-67;

13) KoHCTpyKTHBHOE HCIIOJTHEHHE 3J1era30Boro Beikimovarens BI'BY-110;

14) Buytpennee yctpoiictBo kamepsl KCO-CDIL] ¢ BakyyMHBIM BBIKITFOUATEIIEM.

Harmnsiiabie mocoOust ¥ peMeThI:

1) Tlonroc Beikimrouaresnst BMI-133 (ayn. 217).

2) Tlomoc Beikmovarens BK-10 (ayn. 217).

3) Momoc Beikirouatenss BMIT-10 (ayx. 217).

4) JlyroracutenbHas kamepa K/IB (ayn. 217).

5) Slueiika KPY cepuu KB-1 (ayn. 1/6).

6) Ilepexmouatens orBeTBIcHU Tpexdasupiii PITH (ayn. 1/6).

7) BeImpsMuTenbHBIN arperar 3apsaHo-noa3apsaneii BA3I (aya. 1/6).



NMPUJIOKEHME 1
(o0s3aTeNbHOR)

Y4yeOHO-MeTOANYECKOE 0O0ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4yaromuxcs

AynuTopHas caMoCTOsITelbHas paboTa CTYAEHTOB Ha J1abOpaTOPHBIX 3aHATHUAX
3aKJII0YacTCA B CaMOCTOSATCIBHOM BbIIIOJTHCHUHN BKCHepI/IMeHTaJIBHOﬁ qacTu pa6OTbI mon
KOHTpPOJIEM IpenojaBaTels; Ha IPaKTUYECKUX 3aHATUAX  CaMOCTOsATeNbHas  paborta
OCYLIECTBJISIETCSl IO/l KOHTPOJIEM IIPENoAaBaTesi B BHUJAE pELICHMs 3a7ad U BbIIOJHEHUS
yIpaXHEHUH, KOTOPbIE ONpeessieT IpenojaBaresb Uil CTyICHTA.

Bueayaurophast camocTosiTesibHas paboTa CTYJEHTOB OCYIIECTBISIETCS B BUJIE UTEHUS C
npopaboTKOM MaTepualla, BHIIOJHEHUS PACUETHONW 4acTH J1JaOOpaTOpHBIX padoT u odopMieHus
OTYETOB, IOATOTOBKE K MX 3alUTE, BBIIOJHEHUS pa3leloB KypCOBOI'O IIPOEKTa C
KOHCYJIbTAL[MSIMU IIPENoaBaTesis.

JlaGopaTopHble padoThI:

JlabopaTopnas padora Nel

BxiroueHrne CHHXpPOHHOTO TeHepaTtopa Ha MapajuleNbHYI0 paboTy C CEThI0 METOJ0M
TOYHON PYYHOW CHHXPOHHU3ALWH.

JladbopaTopHas padora Ne2
["amenue monst CHHXpOHHOTO F€HepaTopa.

JladopaTopnasi padora Ne3
MojenupoBaH#ue yCTaHOBUBIIETOCS PEXKMa PabOThI TpaHchopMmaTopa.

JlabopaTopHas padora Ned
OFpaHI/I‘-IeHI/IC TOKOB KOPOTKOI'O 3aMbIKaHMUS.

JlabopaTopnas padora Ne5
N3y4yeHne KOHCTPYKTUBHOTO HcTIONHEeHus sueiiku KPY.

JlabopaTopnasi paGora Ne6
OrniepaTUBHBIE TEPEKIIOUECHUS] B PACHPEACIUTEIBHBIX YCTPONCTBAX AJIEKTPUUYECKUX
CTaHIUH U MOJCTAaHIINH.

AyIMTOpPHBIC KOHTPOJIbHBIE PA00THI:

AyauTopHasi KOHTpoJibHasi padora Nel. TexHonoruueckuil mporecc M rpaduku
Harpy3ku DSJEKTPUYECKHUX CTaHIUM, CHHXPOHHBIE T'€HEPaTOphl, CHJIOBBIE TpPaHCHOPMATOPHI,
000pyI0BaHNE PACIIPEIETUTENBHBIX YCTPONUCTB, BBIKIFOUYATEIN BHICOKOTO HAIIPSHKEHUS

[Tpumep 3amanus mis AKP-1:

1. Knaccudukamus moacTaHIIHil.

2. T'paduku Harpy30k 3JEKTPUUECKUX CTAHIMNA U MOTpedUTeNel, UX XapaKTePUCTHKH,
Ha3HA4YCHHE.

3. CpaBHUTE BO3/YIIHbIE, BOJOPOIHBIE U BOASHBIE CUCTEMbI OXJIAXK/IEHHUS TEHEPATOPOB.

AyauTopHasi KOHTpoJbHas padora Ne2. KomMyTalinoHHbIE alnaparsl, U3MEPUTEIbHbIE
TpaHc@opMaTOpbl TOKAa M HaNpsHKEHHUS, TOKOBEIYIUE YaCTH PACIPENETUTENbHBIX YCTPOUCTB,
OTpaHMYEHUE TOKOB KOPOTKOI'O 3aMBIKaHMsSI, CXEMbI AJIEKTPUYECKUX CTAaHLMUN M TOJCTaHIIMM,
KOHCTPYKTHUBHOE MCIIOJIHEHUE PACIIPeIeIUTENbHBIX YCTPOUCTB

[Tpumep 3amanus mist AKP-2:

1. TpeOoBaHus K cXeMaM paclpeaeauTeNbHbIX YCTPOUCTB.

2. JlaliTe  ompeleleHUEe  pazbeAMHUTENs,  cPopMmynupyiTe  TpeOoBaHHA K
Pa3beIUHUTEIISM.



3. TlorpemHocTh M KJIACChl TOYHOCTU M3MEPHUTEIBHBIX TPAaHC(HOPMATOPOB HANPSHKEHUS
(MOSICHUTH HAa OCHOBE BEKTOPHOU JUarpammal).

XapakTepucTHKa KypCOBOI0 NPOEKTA!

[Tpy w3yueHHMM IUCHMIUIMHBI «OJIEKTPUUYECKUE CTAaHLUMU U IOACTAaHLMU» CTYJIEHTbI
BBIINOJHAIOT KypCOBOM IPOEKT IO IMPOEKTHUPOBAHMIO TIJIaBHOW NOHM3UTEIBHOM IOJCTAaHLIUU
KOHKPETHOI'O IPOMBIIUICHHOTO mpeanpustua. Ha3HaueHue KypcoBOro IpoOeKTa COCTOMT B
YCBOGHHH METOJIOB MPOCKTHUPOBAHUS SJIEKTPUUECKUX TOJCTAHIMH, Ooyee TIIyOOKOM M3ydeHHUH
OTJEJIbHBIX BOIPOCOB, CBA3AHHBIX C PACYETOM M BHIOOPOM OCHOBHOI'O 3JIEKTPOOOOPYAOBAaHUS U
IPUOOPETEHUN  HABBIKOB  CaMOCTOATENbHOM  paboTel. KypcoBoif  mpoekT  BKJIIOYAET
PACUYETHO-NIOSICHUTENIbHYIO 3alUCKy o0beMoM 10 70 cTp. M rpaduyecKkyr0 4acTb B COCTaBe
OJIHOJIMHEHHOM 3JIEKTPUYECKON CXEMbl MOJCTAHIMM, IUIAHA OTKPBITOIO PACHPENEIUTEILHOTO
YCTPOMCTBA U pa3pesa Mo suekam.

Ha paboty Hag KypcOBBIM IPOEKTOM OTBOAHUTCS 20 4acOB CaMOCTOSITEIBHON PabOTHI B 6
ceMecTpe.

KypcoBoil mpoeKT coAep UT Claeayolue pa3ieibl:

1. Pacuer 3/1eKTpUUECKUX HArpy30K: pacdeT MaKCUMaJbHbIX 3HAYEHUH akTUBHOH U
PEaKTHUBHOM HArpy30K; BHIOOpP YCTPOWCTB KOMIIEHCAIIMM PEAKTUBHOW MOIIHOCTH, OMpEaeICHUE
OpAMHAT rpaMKOB aKTUBHON M PEaKTUBHOM Harpy3ox.

2. BwiOop uymciaa W MONIHOCTH TpaHC(HOPMATOPOB: BBHIOOP YHUCIA TPaHC(HOPMATOPOB,
TUIOB U crioco0oB ux ycraHoBku Ha ['TIII, BeIOOp MomHOCTH TpaHCc()OpPMATOPOB, ONpeaeIcHUE
HOMUHQJIBHOW MOIIHOCTH TPaHC(HOPMATOPOB IO JIOMYCTUMBIM YCJIOBUSM HOPMAJIbHOTO W
aBapUHHOIO PEXKHMOB.

3. Br10op cxeMm pacnpeaenuTeabHbIX yCTPOHCTB.

4. Pacyer TOKOB KOPOTKOI'O 3aMbIKaHHUs B MAaKCUMaJIbHOM U MHUHHMMAJbHBIX PEXHMAX:
BbIOOP pAacUETHBIX TOUYEK KOPOTKOIO 3aMbIKaHMsSI, COCTABJICHUE DPACUETHOW CXEMbI U CXEMBI
3aMellleHus], pacyeT TOKa TpeX(pa3HOro KOPOTKOI'O 3aMbIKaHUSI.

5. BriOop o0opynoBaHMS M TOKOBEAYIIMX dYacTed pacHpelelUTEIbHBIX YCTPOMCTB:
JletanbHas pa3paboTKa IJ1aBHOM AJIeKTpUUYECKON cXeMbl. BrimonHenue 1-ro nucra rpadudeckoit
YacTH.

6. CoOcTBeHHBIE HYX /bl TMOACTAHIMM: ONpeAeNeHHEe Harpy3kud TpaHCHOPMATOPOB
COOCTBEHHBIX HY, BBIOOP YMCIIa U MOIIIHOCTU TPaHC(HOPMATOPOB COOCTBEHHBIX HYK]I.

7. BpIOop onepaTuBHOTO TOKA.

8. KoHCTpykums pacmnpenenuTenbHbIX YCTPOWCTB: pa3pabOTKa KOHCTPYKTHBHOTO
VCIIOJIHEHUS TOJCTaHIMM, COCTaBJIEHHE cXeMbl 3anonHeHus 3PY. Brimonnenue 2-ro nmcra
rpaduyeckoil 4acTH MpoeKTa.

9. MonHue3anmTa NoCTaHI1H.

10. Pacuer 3a3eMIISIFOIIIMX YCTPOUCTB.

Pe3ynpTaTel KypcOBOTO IpPOEKTA SBISIOTCA HMCXOJHBIMU JaHHBIMM JJISL BBIIIOJHEHUS
KypcoBOi paOoThI 10 qucHuminHe «Penelinas 3amuTa 1 aBTOMaTU3a1us 3JIEKTPOIHEPTreTHIECKUX
cuctem». KaxaoMy CTyJEeHTY BbLAAETCS MHAMBUAYAIbHOE 3aJaHue. EjkeHenenpHO MpOBOIUTCS
KOHTPOJIb BBITIOJTHEHHS pa3/iesioB MPOEKTa ¢ 0053aTeIbHOM OTMETKOM O BBIMOJIHEHHOM 00beMe. B
noMoIik cTyeHTy Ha Kadenpe D111 pazpaboTanbl MeTOIUUECKHE YKA3aHUS IO IPOEKTUPOBAHUIO
MOHU3UTENBHOM MOJICTAHIINH, Pa3pad0TKe KOHCTPYKTUBHOTO CIIOTHEHUS OTKPBITBIX U 3aKPBITHIX
pacIpeeITeNIbHBIX YCTPOUCTB, pa3padOTKe TJIaBHBIX cxXeM mojcTaHuui. [Ipu BbImosHEeHHH
paznena «Pa3paboTka KOHCTPYKTMBHOTO  HCIOJHEHMs»  IMPOBOIMUTCS  OKCKYypCUs  Ha
NOHU3UTENbHBIe noacTaHuuu Ne77 (y3noBas) U Ne94 (rmyOokoro BBOJA) mexa 3JMEKTPUYECKHX
cereii m moacrtaniuii OAO «MMKy». C uensto mnossimieHUus 3(PGEKTHBHOCTH BBITOIHEHUS
KyPCOBOTO IIPOEKTA PETYJISIPHO IPOBOAATCS HHIUBUAYaIbHbIE KOHCYIbTalMK. [Ipy BeIOIIHEHNN
KypPCOBOTO IMPOEKTa HEOOXOAMMO IOJIb30BaTHCSI OCHOBHOM U JIOTIOJIHUTEIBHON JTUTEPATypoOil U
npyrumu uctounukamu (MHTEepHeT-pecypcesl, 3aBojackast MHPOpMaLus, pyKOBOISAIINE MaTepUaIIbI
MPOEKTHbIX HHCTUTYTOB). [Ipum odopmiieHnn rpaduyeckoil 4yacTH NPOEKTa PEKOMEHIYeTcs
UCIMOJIb30BaHUE anpOOMPOBAaHHBIX IPOTPAMMHBIX I1aKETOB, YTO TIO3BOJIAET 3HAYUTEIHHO



MOBBICHTh Ka4eCTBO W ONEPATHBHOCTh PabOTHl. [0 OKOHYaHWU KypCOBOTO MPOCKTHPOBAHUS
npernojaBaTesieM Ha3HAYAeTCs AaTa 3allUThL.

JJist 3aUThl KypCOBOTO MPOEKTa HEOOXOJIUMO TMOJyYUTh JOMYCK NperoaaBatens. Jlis
ATOr0 HEOOXOAMMO 3a TATh THEH 0 3alUThl C IENbI0 HACHTU(UKAINA HECOOTBETCTBHHA U
BBISIBIICHHSI OITMOOK HEOOXOIMMO TIPE/ICTABUTh MOSCHUTEIBHYIO 3aIMCKy 00BbeMoM He Gosee 70
CTpaHUIl M TpapUYecKyl0 YacTb B oObeMe JaByX JUCTOB (opmara Al B COOTBETCTBUU C
HOPMATHUBHBIMU JJOKYMEHTaMU. BBISBICHHBIC OMIMOKHU JOJDKHBI OBITh KAYECTBEHHO YCTPAHCHBI B
oTpeieNieHHbIe TpenoaBareneM cpoku. [lociae 1opaboTku CTYJ€HTOM KypCOBOT'O MPOEKTa MPH
OTCYTCTBUH 3aMEYaHUil CO CTOPOHBI IPENoIaBaTessi CTYACHT JOITyCKAeTCs K 3allIUTe KypCOBOTO
IPOEKTA.

3amuTa KypcoBOro MpOeKTa MPOBOIUTCS B (hopMe OTKPBITOTrO Jokiana. s npoBeneHus
3alIUTHl 3aBEAYIONMM Kadeapoil HazHayaeTcs KOMHUCCHS. 3allMTa BKIIOYaeT B cedsl yCTHOE
COOOIICHHE B COOTBETCTBUM C TEMAaTHUKOW KypcoBOro rmpoekra. [lo OKoHYaHWMHW [OKIaaa
MPHUCYTCTBYIOIIUMH 33Ja0TCS JOTOJHHUTEIbHBIC BOMPOCHL. 1o pe3ynbraTam 3amuThl U X0Ja
BBINOJIHEHHS KYPCOBOTO MIPOCKTA BBICTABIISICTCSI UTOTOBas OIICHKA.



MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE cpe/ICTBA /1Js NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemble pe3y/abTaThl 00y4eHHs U OLIEHOYHbIE CPeICTBA 1JIsl IPOBeAeHHUs MMPOMEKYTOUYHOI aTTeCTALNHU

Ko
A WuaukaTop JOCTHKEHUS KOMIIETCHITHH OneHouHbIe CPECTBA
WHJMKATOpa
I1K-3.1 PazpabGareiBaer u  odopMiIseT KOMILUIESKTHI 1. Knaccudukamus 3JIeKTPHUECKUX CTAaHIIMA U MTOACTAHITUH.

IIPOEKTHOHN U paboyeil JOKyMEHTALUU IPOCTHIX
y3JI0B CHUCTEMBI 3JIEKTPOCHAOXKEHUSI OOBEKTOB
KalUuTaJIbHOTO CTPOUTENIBCTBA

2. TexHOIOTMYECKUN TPOLECC KOHACHCATMOHHON AJIEKTPOCTAHIINH.

3. OcoOeHHOCTH KOHJICHCALIMOHHBIX U TeTI0(QUKAIIMOHHBIX
AIEKTPOCTAHIIUH.

4. TexHONOrHMYECKUH MPOLECC TEIIOPUKAMOHHON 3JIEKTPOCTAHIUH.
Knaccudukanus, ocooeHHOCTH 1 puHIH padoTs ['DOC.

I'paduku Harpy3Ku 3J€KTPOCTaHIUM U TOTPEOUTENEH.
HomuHanbHbIE TOKH U HANIPSKEHUS] 000PYI0BaHHS.
Pexxumsbl paboTsl 000pyA0BaHUS.

KoHCTpYKTHBHOE NCTIOJTHEHNE CUHXPOHHBIX T€HEPaTOPOB.

10 HomuHanbHbIe mapaMeTpbl CHHXPOHHBIX T€HEPATOPOB.

11. TlapannenbHas paboTa CHHXPOHHBIX T€HEPATOPOB.

12. Cuctembl OXJIaKIEHNUS CUHXPOHHBIX T€HEPATOPOB.

13. Cuctembl BO30Y>KICHUSI CHHXPOHHBIX T€HEPaTOPOB.

14. ABTOMaTHUECKOE TallIeHNe TOJIs.

15. PesxuMbl paboOThl CHHXPOHHBIX T€HEPATOPOB.

16. Knaccuguxkarus TpancopMaTopos.

17. KoHCTpYKTHBHOE HCTIOJHEHHE TPaHC(HOPMATOPOB.

18. IapannensHas paboTa TpaHchOpMaTOpPOB.

1. BeiOpatb M mnpoBepuUTh KaOEIbHYIO JUHHUIO JIs MPUCOSAUMHEHUS
ACMHXPOHHOI'O 3JIEKTpojBUTaTeNsd. PacueTHoe 3Ha4YeHHE MEPUOJUUECKON
CJIarafoIeil TOka KOPOTKOTO 3aMBIKaHWS B HAYAJIbHBII MOMEHT BpPEMEHH
cocrasiuseT 7,19 KA.

HomuHanbHbBIE TapaMeTphl ABUTATEIS:

Puonv=1250 kBT; Uyon=6 kB; COSQuon=0,85; Nuon=94%.
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Kon
WHJIMKaTOpa

I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

2. PacnipenenurenbHOe yCTPOMCTBO MOJACTAHIMM HampsbkeHuem 10 kB
HPENOIaracTcsl BHIIOIHUTD KECTKUMHU IIUHAMHU NPSIMOYTOJBHOIO CEYEHHUs
60x8 MM?. OCYIIECTBUTh BHIOOP M MPOBEPKY OMOPHBIX M3OIATOPOB IS
YKa3aHHOM IIMHHOM KOHCTPYKLMH IIpU PpacCTOSHUM Mexay (asamu
omuHoBkH =300 MM, minHe mosockl =750 MM, yaapHOM 3HAYCHHH TOKa
KOPOTKOTO 3aMbIKaHHS Iy;=37 KA.

3. Ha moacrannuu, rpaduk Harpy3oKk KOTOpPOMl TOKa3aH Ha pPUCYHKE,
npejmnonaraeTcss  ycraHoBka — tpancdopmartopo  2xTPJIH-25000/110.
[TpoBepuTh AaHHBIN TpaHchOpPMATOp MO HATPY304YHON CHOCOOHOCTH, HpPHU
ycioBuH, 9to 30% nmorpedburencii moxcranuu otHocsATes K 111 kareropuu mo
HAJEKHOCTH DJIEKTPOCHAOXKEHHUSA, a M KOMIIGHCAI[MM PEaKTUBHOU
MOIIHOCTH HCIOJIb3YIOTCSl JIBa CUHXPOHHBIX JIBUTATesl MOLIHOCThIO 1250
kBT u 6 kommnencupyroumx ycrpoiicte tuma KVY-10,5-1800 u nBa
KOMIIEHCHpYIomuX ycrpoiicTBa Tumna KY-10,5-900.
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Kon
WHJIMKaTOpa

I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

I1K-3.2

Bribupaer ONTUMAaJIbHbIE TEXHUUYECKHE
peleHust i pa3pabOoTKH OTIENIbHBIX pa3/iesioB
Ha pa3JM4YHbIX CTagUsAX IPOEKTAa CUCTEMBI
IEKTPOCHAOKEHNU O0BEKTa KalUTaJIbHOTO
CTPOUTENILCTBA

1. Ha noacranmuu, rpaduk Harpy30K KOTOPO MOKa3aH Ha PUCYHKE,
nperoaraeTcsl yctanoBka tpancgopmaropos 2x TPJIHC-40000/35.
[TpoBepuTh naHHbIN TpaHcHOPMATOP MO HATPY30YHOU CIIOCOOHOCTH, ITPU
ycioBuu, 4to 20% norpedbureneii noacranuu otHocstes k 111 kareropuu o
HA/IKHOCTH AJIEKTPOCHA0KEHHUS, a /U1 KOMIICHCAIIMH PEaKTUBHOM
MOIIHOCTH UCIIOJIb3YIOTCA IIECTh CHHXPOHHBIX JIBUTaTeNIel MOILTHOCTHIO 110
800 kBt u 4 xomneHcupyromux ycrpoicta tTuna KY-10,5-2250.

1234567879 lOll132131415161718192021222324
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CripaBouHbIe MaTepUAIbI IS OLIEHKH HArpy304HOW CITOCOOHOCTH
TpaHCPOPMATOPOB BBLAAIOTCS MPENO/IaBATEIEM.

2. TIpoBepuTh BO3MOXKHOCTH BKJIIOUCHHS HA TMapajUICIbHYI0 pPadoTy
cuioBbIX TpaHcpopmaropoB TPJIH-25000/110, HampspkeHUST KOPOTKOTO
3aMBIKaHUSI KOTOPBIX IO 3aBOJICKMM JaHHBIM COCTaBISIOT 9,89% u 10,4%,
BTOpPUYHBIE HANpsKEHUS B pPEXKHUME XOJOCTOTO XOJa IpH IoJade Ha
NEepBUUHYI0 O00MOTKY HampsbkeHus: 115 kB cocraBnsitor mo pesyibTatam
npueMo-catounbix ucnsiranuii 10,45 kB u 10,51 xB.

3. BriOpate u mnpoBepuTh BbIKMOuaTens 10 kB B menu cumoBoro
Tpancopmaropa  tuma  TPJH-25000/110  aByxTpanchopmaTopHOit
MIOHU3UTEIBHOM NOJICTAHINH, €CJIM PACUETHBIE TOKH KOPOTKOTO 3aMbIKAaHHUS
OT HEProcUCTEMBI Ha cTopoHe 10 KB moicTaHIum paBHbI:

|, =742kA; | =742kA; i,=10,493KkA;
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Kon
WHJIMKaTOpa

I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

I1K-3.3

BeiOupaer oOopymoBaHue Ui OTACIBHBIX
pa3zeIoB TPOEKTa Ha PA3JIMYHBIX CTAAUAX
MPOSKTUPOBAHMS CUCTEMBI JJICKTPOCHAOKEHUS
00BEKTOB KalUTaJIbHOTO CTPOUTEIHCTBA

1. BoeiOpare u mpoBeputh BbIKIIOUaTesnb 110 kB B memu cuinoBoro
tpanchopmatopa tmma  TPJIH-63000/110  tpextpanchopmaTopHO
MIOHU3UTEIBHOM NOJICTAHIINH, €CJIM PACUETHBIE TOKH KOPOTKOT'O 3aMbIKaHUS
OT dHEprocucTeMsl Ha ctopone 110 kB nmoacTanuym paBHBI:

l,=6541xkA ; | _=6541kA ; i,=9250kA ; i, =1862kA

i, =16,524 KA .

2. Ocy1iecTBUTH BHIOOP M MPOBEPKY TpaHchopmaTopa Toka 10 kB B nenu
CHHXPOHHOTO JIBUTATels MOIIHOCTEIO 630 kBT, eciii cymmapHbie pacueTHbIe
TOKH KOPOTKOTO 3aMbIkaHus Ha cTopoHe 10 kB moacTaHiyu paBHbI:

l,=12,005kA ; |, =11787kA ; i,=16,977 kA ; i_=26,285KkA ;

i, =32,646 KA .

3. OcymiecTBUTH BBIOOD U MTPOBEPKY TpanchopmaTopa Hanpspkenus 10 kB,
ycraHoBineHHoro B suedike KPY  COII-61M  npowmssoxactea  3A0
«INEeKTPOIIUTY», NBYXTpaHncpopmaropHoit nmoactaniuu 220/10 kB, ecnu k
KOKIOW CEKIMHM IPUCOEOUHEHBI: OJIHA BBOJHAs S4elKa, 7 OTXOASIIUX
JIMHUM, 0/1HA JIMHUSI Ha KOMIIEHCUPYIOIIEe YCTPOMCTBO.




Kon
WHJIMKaTOpa

I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

IIK-5.1

OpFaHI/I3OBBIBaeT IMPOBCACHUC
aBapHITHO-BOCCTAHOBUTEIILHBIX U PEMOHTHBIX
paboT Ha 060PYIOBAHHUH MTOACTAHITUN

1. Ha noncranmmu, rpadguk Harpy3ok KOTOpPOW IMOKa3aH Ha PHCYHKE,
npezmnonaraeTcss  ycraHoBka —tpanchopmaropoB  2xTPJIHC-40000/220.
[TpoBepuTh maHHBIN TpaHcHOPMATOP MO HATPY30YHOH CIMOCOOHOCTH, TPU
ycioBuu, 4to 20% norpedbureneii noacranuu otHocstes k 111 kareropuu o
HAJCKHOCTH DJIEKTPOCHAOKEHHUS, a JJIs KOMIICHCAI[UM PEaKTHBHOU
MOIIHOCTH UCHOJNB3YIOTCS 4 CHHXPOHHBIX JABHUraTeNss MOIIHOCTHIO 1o 630
kBtr, 2 cunxpoHHeix aBurarens wmomHocteio 2500 kBt um 10
KOMIIEHCUpYIonmX ycrpoiicts Tuna KVY-10,5-2250.
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CrpaBouHble MaTepuanbl JUIsl OLIEHKHM Harpy304HOM CHOCOOHOCTH
TpaHc(hOpPMaATOPOB BBIAAIOTCS MPEIOIaBATENEM.

2. TIpoBepuTh BO3MOKHOCTH BKJIOYEHHMS Ha MapauIeNbHYI paboTy
cunoBbiX TpaHcopmaropoB TPJIH-25000/35, nampsikeHHs KOPOTKOTO
3aMBbIKaHUsl KOTOPBIX MO 3aBOJCKUM JaHHBIM cocTaBisitoT 10,1% u 10,59%,
BTOpPUYHBIC HANPSHKEHUS B PEKHME XOJOCTOTO XO0Ja TpH Iojadye Ha
MEPBUYHYI0 OOMOTKY HampspkeHus 36,5 kB cocTaBisioT mo pesyibTaTam
npueMo-cnatounbix ucneitanuii 10,45 kB u 11,02 xB.

3. BeiOpath 1 IpoBepUTH BBHIKITIOYATENH 6 KB B 11eNM KOMIIEHCHPYFOIIIETO
YCTpOIICTBA HOMHUHAJIBHOM MOIIHOCTBIO 2,7 MBap, YCTaHOBJIIEHHOIO Ha
JBYXTPaHC(OPMATOPHON MOJCTAHLUH, €CIM CyMMAapHBIE PacyeTHbIE TOKH
KOPOTKOTI'O 3aMbIKaHus Ha cropoHe 10 kB nmoacraHuu paBHBbI:
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Kon
WHJIMKaTOpa

I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

[1K-5.2

[IpoBoauT MPOPMIAKTHYECKUE HUCIBITAHUS U
OCYIIECTBIISIET aHalu3 (PYHKIMOHUPOBAHUS
YCTPOMCTB PEJIECHHON 3alIUThl U aBTOMATUKH

1. Ins nByxtpancopmartopHoit monactanmuu 110/10 kB ocymecTBuTh
BBIOOp cOOpHBIX mHH 10 KB, eciau pacueTHBIN TOK B YTSIKEICHHOM PEXKUME
paBeH 1520 A, Tus = 7260 4, a cymMmMapHbIe TOKH KOPOTKOTO 3aMbikanus 10
kB cocramaor 1 ,=6,698kA ; | =6265kA ; i,=9472kA ;

i, =4,974xA; i, =18,025 kA . O6opynosanue 10 kB TIC ycranosneno B

aueiike KPY «Kmaccuka» D-12PT mnpousBonactBa Poccuiickoil rpymmbl
KOMITaHUM « TaBpuaa 3JIEKTPUKY.

2. M300pasuTe TU1aH U pa3pes SUCHKU CHIIOBOTO TpaHchopmaropa ¢ y3JIiom
ycTaHoBKHM TpaHcopmaTtopa B PY wnanpspkenuem 110 kB, cobpanHoMm 1o
cxeMe ¢ JABOWHOW paboyeid M 0O0XOMHOW cucTeMamu IMH. Pacmonoxxenue
BBIKJTIOYATENICH — OJTHOPSATHOE.

3. K ycranoBke npeanonaraercst Boikitouatens BB/TEL-10-20/1000V2.
JnuTenbHBIE MaKCUMabHBIM TOK TNPUCOSAMHEHHS cocTaBisger 850 A,
nepuoIMyecKas ciararomas Toka KOpoTKOro 3aMblkanus — 23 KA. BeiOpatb
TOKOOTPAaHWYMBAIOIINM PEAKTOP U BBIIIOJIHUTH €r0 IPOBEPKY.

3amaHue Ha KypcoBoil mnpoekT. Tema: «IIpoexTupoBaHue TIJIaBHON
ITOHU3UTEIBHOM NOJICTAHIIMY 3aBOA TPAHCIIOPTHOTO MAIlIMHOCTPOCHUS.

HUcxoaubie TaHHBIEC:
VYcraHoBiieHHas MOIIHOCTL 94 T:1-2x 125 MBA

MBT T, -2 x40 MBA
Koadduuuent crpoca 0,32 AT —Her
I kareropus — 25% I''—2x 100 MBT
II xateropus — 60% I'2—4x30 MBr
III xareropust — 15% S=6000 MBA
U;=110 xB
Husmee Hanpspkenue 6 kB U.=110 xB
KonunuecTBo oTxoasmmx nuauii 12 Us — Her
['pyHT — CYIJIMHOK Us=35 kB
L1=2 x 30 xm
KonnuecTBO TpaH3WUTHBIX JIMHUH L> — Her

HET Lz —2x2,5km




Kon
WHJIMKaTOpa

I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

[1K-5.3

Cocrasinsier 3aMeLIEHUS Ha
00CITy)KHBAaEMOM 000py1I0BaHUH,
pacCUMTBIBACT MapaMeTphbl PeKUMa KOPOTKOTO
3aMbIKaHuss Ha obopymoBanuu PY wu JIDII,
paccuMThIBAET W BBHIOMpPAET YCTaBKH W
XapaKTEPUCTUKU yCTpoHCcTB P3A

CXCMBI

1. TlpoBepuTh BO3MOXHOCTh BKJIIOUEHHS Ha TMapalieIbHYIO padboTy
cuioBeix TpaHchopmatopoB T/IH-16000/110, HanpspkeHHs KOPOTKOTO
3aMbIKaHUsl KOTOPBIX IO 3aBOJICKMM JaHHBIM COCTaBISIOT 9,89% u 10,4%,
BTOpUYHbIC HAMNPSHKEHUS B PEXHME XOJOCTOTO XOJAa IMpH IMojade Ha
NEPBUYHYI0 OOMOTKY HampspkeHust 115 kB cocraBisior mo pesyiibrataMm
MPUEMO-CJIaTOYHBIX UcnbiTanui 6,3 kB u 6,4 kB.

2. M300pa3ute miaH u paspes siueiiku cUaoBOro Tpanchopmaropa ¢ y3jiom
ycTaHoBkH TpaHchopmaTopa B PY mampsixenuem 110 kB, co6panHoMm mo
CXeMe€ C OJMHApHOM CEeKIMOHMPOBAHHOM paboyel CHUCTEeMOH WIMH.
PacnionokeHue BbIKIIIOYATENIEH — OJHOPSAHOE, PACIOJIOKEHUE CEKUHUH —
napajesbHoe.

3. K ycranoBke mpenmnonaraerca Bbikatodarens VD4 1206-16 c
HOMHUHAJIBHBIM TOKOM 1250 A. JInuTenbHBIH MaKCUMAJbHBIH  TOK
npucoenuHenus cocrasisier 1190 A, mepuoauueckass ciararomas ToKa
KOPOTKOTO 3aMbIKaHus — 19 KA. BeIOpaTh TOKOOTpaHHYUBAIOIINAN PEaKTOp U
BBITIOJTHUTH €T0 MIPOBEPKY.

3amanue Ha KypcoBoil mpoekT. Tema: «IIpoexkTupoBaHue TIaBHON
MOHU3HUTEIbHON MOACTAHIINHT NPEANPUITHS nonurpaduyecKon
MPOMBIIIJICHHOCTH).

Hcxoanblie JaHHbIE:
Ycera"HoBiieHHas MOIIHOCTE 60 T1-3x 125 MBA
MBT T2 -2 x 80 MBA
Koaddumument crpoca 0,36 AT — nHer
I'1—2x 100 MBT
I'>—-4 x40 MBT
S=5600 MBA

I kaTeropust — HeT
II xateropus — 50%

IIT xateropust — 50% U1=220 xB
Husmee nanpsxenue 6 kB U,=220 kB
KommuecTBo oTx0oaammx Juaui 16 Us — Her
I'pyHT — BIIayKHBIN TIECOK Us=220 kB

L1 —Her
KonnuecTBo TpaH3UTHBIX JTUHUH 2 L2=2x20km

La=2x 14 xm




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

[TpomexxyTouHast aTTecTalys M0 AUCHUIUIMHE « NEKTPUYECKUE CTAHLIUU U TIOJCTAHIIMI
BKIIIOUAET TEOPETUYCCKUE BOMPOCHI, MIO3BOJISIONINE OIEHUTh YPOBEHb OCBOCHUS 00YJArOIIUMUCS
3HAaHUW, W TPAKTUYECKHE 3aJaHUs, BBIABISIONIUE CTENEHb CPOPMUPOBAHHOCTH YMEHUH U
HaBBIKOB. [IpoBoauTCs B hopme 3k3aMeHa U B (hOpMe BBITTOJIHEHHUS U 3aIIUTHI KYPCOBOTO MTPOSKTA.

DK3aMeH MO0 JTaHHOW TUCIUIUIMHE MPOBOAMUTCS B YCTHOM (opMe MO SK3aMEHAIIMOHHBIM
OwmyietaM, KKl M3 KOTOPBIX BKJIIOYACT 2 TEOPETHUECKUX BOIMPOCA U OJHO NPAKTHUECKOE
3aJlaHue.

IMoka3aTe/ i U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJINYHO» (5 6a/ioB) — 00ydaromuiics 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMITETEHIIMI, BCECTOPOHHEE, CHUCTEMATHYeCKoe H TIyOOKOoe 3HaHHE
y4eOHOro MaTepuaia, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3a/aHus, CBOOOJIHO ONEpUPYET
3HAHUSIMH, YMCHHUSIMH, TIPAMEHSICT UX B CUTYaIVsIX MOBBIIICHHON CIIOKHOCTH,

— Ha OIIEHKY «Xopouio» (4 6aya) — oOyJaronuiicss J1EMOHCTPUPYET CPEIHUA YPOBEHB
c(OpPMHUPOBAHHOCTH KOMITCTECHIIUI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOITyCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYTHEHHUS [IPH aHAJTUTHYECKUX ONEpallUsX, IEPeHOCce
3HAHWI U YMECHUW HA HOBBIC, HECTAH/IAPTHBIC CUTYAIIUH;

— Ha OIICHKY «YIOBJIETBOPHUTEIbHO» (3 Oamna) — oOydaroImuics IEMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITCTEHIMI: B XOJIe¢ KOHTPOJBHBIX MEPOTPUATHI
JOTYCKAIOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHUH, HaBBIKOB,
00yYJarOIIUICS HWCIBITHIBACT 3HAYUTEIIBHBIC 3aTPYAHCHHS TPU ONEPUPOBAHMH 3HAHUSAMHU U
YMEHHSIMHU MPU UX MIEPEHOCE Ha HOBBIE CUTYAIUH;

— Ha OILICHKY «HEeYJI0BJIETBOPUTEJbHO» (2 Oamia) — OO0ydaroUIMiics JAEMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUecKOro maTepuana, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYaIbHbIC HABBIKU PEIICHHSI IPOCTHIX 33]1a4;

— Ha OLICHKY «HEeYyI0BJIeTBOPUTEeIbHO» (1 6amr) — oOyuaronuiicss He MOXET MOKa3aTh
3HaHWS HAa YpPOBHE BOCIPOWM3BEACHWS M OOBSCHEHUS WH(POpMAIMU, HE MOXKET I[0Ka3aTh
MHTEJJIEKTyallbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.

KypcoBoii poeKT BBITIONHSAETCS IO PYKOBOJCTBOM IIPEIOIABATENsI, B MPOIECCE €ro
BBITIOJTHEHUS] O0YYaroNiics pa3BUBAaeT HABBIKU K MPOEKTHO-KOHCTPYKTOPCKOW IESATENbHOCTH,
3aKpeIUIsis W OJHOBPEMEHHO paciIupsisi 3HAHUS, IIOJYYCHHBIE TPU WM3YyYEeHUU Kypca
«INEeKTpUYECKUE CTAaHITUH U MOACTAHIIUNY. [Ipy BBIIOIIHEHUH KYPCOBOTO MPOEKTa 00yJaroIInuics
JOJDKCH TI0Ka3aTh CBOE YMEHHE pPadoTaTh ¢ HOPMATHBHO-TEXHHUYECKOW JIOKYMEHTAIMCH W
IPYTUMH JIMTEPATYPHBIMH HCTOYHHKAMH, a TaKXe€ BO3MOXKHOCTb CHUCTEMAaTH3UPOBATh U
AHATM3UPOBATH (PAKTUICCKUI MaTepHall U CAMOCTOSTEIILHO TBOPUYECKU €TI0 OCMBICIINBATS.

B mporiecce mMoAroTOBKM KypCOBOTO MpPOEKTa OOYYaIOIIUICS IOJDKEH pa3o0parbes B
TEOPETUYECKUX BOIPOCaX, CAMOCTOSATEIBHO MPOAHAIM3UPOBATH MPAKTUYCCKUI MaTepua,
noIpoOHO MpopadboTaTh U 000CHOBATH MPOEKTHHIE PEIICHUS.

IMoka3aTeu U KPUTEPUH OLEHNBAHUSI KYPCOBOT0 MPOEKTA:

— Ha OLIEHKY «OTJIMYHO» (5 0a/ioB) — MPOEKT BHITIOJHEH B COOTBETCTBHH C 3a/IaHUEM,
00yJarOIINIiCs TTOKA3bIBACT BHICOKUH YPOBEHD 3HAHWH HE TOJLKO Ha YPOBHE BOCIIPOU3BEICHUS U
00BsicHEeHUST MH(POpPMAIMKM, HO W WHTEIUICKTyaJdbHbIe HABBIKM peIICHHS MpoOiieM U 3ajad,
HAXO0X/ICHUS YHUKAITbHBIX OTBETOB K MTPOOJIEMaM, OIEHKH M BBIHECCHHSI KPUTHICCKHX CYIKICHHIA,

— Ha OIICHKY «XO0poiuo» (4 6amia) — IpOeKT BHIMOJIHEH B COOTBETCTBUU C 3aJlaHUEM,
00yJarOIINIiCsA TTOKA3bIBACT 3HAHWS HE TOJIBKO HA YPOBHE BOCIPOM3BEICHUS W OOBICHEHUS
uH(pOpMallMK, HO W HHTEJUICKTyaJIbHBIC HABBIKA PEIICHHs] MpoOJieM M 3ajad, HaXOXKIeHUs
YHUKAJIBHBIX OTBETOB K TIpOOJIeMaMm;

— Ha OLIEHKY «Y/OBJIETBOPHUTEJBLHO» (3 0aia) — MPOEKT BBIOJHEH B COOTBETCTBUU C
3aJjlaHueM, OOYJarOIIHIiCs TIOKa3bIBaeT 3HAHUS HA YpPOBHE BOCIIPOM3BEICHUS W OOBICHEHUS
uH(pOpMaIINU, HHTEIJUICKTYaIbHbIEC HABBIKH PEIICHUS MTPOCTHIX 3a7a4;



— Ha OIICHKY «HeY/0BJIeTBOPUTEIbHO» (2 Oaa) — 3a1aHie IPENoAaBaTeNsl BBIITOIHEHO
YaCTHUYHO, B MPOIECCE 3aLIUTHI paboThl 00YYAIOMIUICS JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE
MOKET ITOKa3aTh UHTEIJICKTya IbHbIC HABBIKHM PELICHUS ITOCTaBICHHOM 3a1a4H;

— Ha OILICHKY «HeY/JA0BJIETBOPUTEJLHO» (1 0Oayn) — 3aganue mpenoaaBaTelis BHIIOTHEHO
YaCTHYHO, OOYdYalomMiiCs HE MOXKET BOCHPOM3BECTH M OOBSICHUTH COJEpKAHUE, HE MOXKET
N0Ka3aTh MHTEJUICKTyaJIbHbIC HABBIKU PEIIEHUS IOCTABJICHHOM 3a/1auu.



