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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM ToJly Ha 3aceJaHuu Kapeaphbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUSTUHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmu3anuu B 2027 - 2028
y4eOHOM rojy Ha 3aceaHuu Kadeapbl DICKTPOCHAOKEHHS TPOMBIIIUICHHBIX MTPEIIPUSTHIA

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamzanuu B 2028 - 2029
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS IPOMBIIIUICHHBIX MTPEIIPUSTHI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.B. Bapranosa

Pabouast mporpamMma repecMoTpeHa, 00CcykKaeHa u o00peHa s peanusaruu B 2029 - 2030
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX MPEAPUSTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Lenpro mpenoiaBaHus TUCUUILTAHBI « DNEKTPUUYECKUE CTAHIIUU U TIOICTAHIIUI SIBJISIETCS
dbopMHpOBaHKHE Yy CTYJICHTOB 3HAaHWW B BOIIPOCAX YCTPOMCTBA W PabOTHl BBICOKOBOJIBTHBIX
ANEKTPUYECKUX amnnaparoB, CXE€M W KOMIIOHOBOK 3JIEKTPUUYECKOW 4YacCTH AJIEKTPOCTAHILIMMA
MIPOMBIIIUICHHBIX MPEATPUATHH, PEKHUMOB UX PAOOTHI, YIIPABJICHHS.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTeIbHOIi POrpaMMbl

JucuumuinHa DJIeKTPUYECKUEe CTAHIIMU U MOJICTAHIIMU BXOJUT B YaCTh y4eOHOTO IUIaHa,
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOIICHHUI 00pa30BaTeIbHON MPOTrPaMMBbI.

Jns  W3ydeHUs  JUCHUIUIMHBI ~ HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3YJIbTaTE U3yUEHUS TUCIUILINH/ PAKTUK:

®dusuka

DNEeKTPUYECKUE MAIITUHBI

DJEeKTPOIHEPreTHYECKUE CUCTEMBI U CEeTH

3nanus (YMEHUsI, BIaJICHUS ), IOJYYCHHbIE MPH M3YYCHUU JAHHOW TUCHUIUIMHBEI OyIIyT
HEO0XOIUMBI JUIsl U3yUCHUS IUCHUILINH/TIPAKTHK:

OnexkTpocHab)eHHe

HanexHOCTh cHCTEM AIIeKTPOCHAOKEHHS

IToaroToBka K cjaue u caaya rocyJapcTBEHHOT0 IK3aMeHa

[ToaroToBka K npoueaype 3aliThl U 3al{1Ta BBITYCKHOM KBaIH()UKALMOHHOM paboThI

Penelinas 3amura 1 aBTOMaTUKA JJIEKTPOIHEPTETHUECKUX CUCTEM U CETEN

3 Komnerenuun odyuaromierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYEMbIe pe3y/ibTaTbl 00y4eHUst

B pesynpraTe OCBOEHHUS JAUCHUUIUIMHBI (MOXyJis) «DJIEKTPUUECKUE CTAHLUU W
MOJCTaHIUM» 00yYaroLIHiics T0JIKEeH 00J1a1aTh CIeYIOIMMHI KOMITETCHIIUAMU:

KO)I HHJUKaTopa I/IHI[I/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

[1K-3 CnocobeH mNpHHMMATh ydacTHE B TPOSKTUPOBAHHH OOBEKTOB TMPO(ECCHOHATBHOM
NeSTeIbHOCTH B COOTBETCTBMM C TEXHHYECKMM 3aJaHMeM W HOPMAaTHBHO-TEXHHUYECKOMH
JTOKyMEHTaIlMen, coOoias pa3IuyHble TeXHUYECKHEe, YHEProdHEKTUBHBIE U IKOJIOTHUECKUE
TpeOOBaHUS W NPOBOJUTH OOOCHOBAaHME TPOEKTHBIX pELICHHH, a TaKkke 0oQpopMIsTh
TEXHUYECKVYIO JIOKYMEHTALINIO HA PAa3IMYHBIX CTaIUAX Pa3paOOTKH IPOEKTa

I1K-3.1 PazpabGateiBaeT M odopmisieT KOMIUIEKTHI HPOEKTHOH u  paboueit
JOKYMEHTAllMM TPOCTBIX Y3JIOB CHCTEMbI 3JIEKTPOCHAOKEHUS OOBEKTOB
KalUTaJIbHOTO CTPOUTENILCTBA

[1K-3.2 BriOupaer onTUManbHBIE TEXHMYECKHE pelIeHHs [Uid  pa3paboTKu
OTIENbHBIX pa3[eioB Ha paA3IMYHbIX CTaAUAX TPOEKTAa CHCTEMBI
9JIEKTPOCHA0KEHNS 00bEKTA KAUTAIbHOTO CTPOUTENILCTBA

[1K-3.3 Bribupaer o60pyaoBaHue i OTACTBHBIX PA3/IeTI0B MIPOEKTA HA PA3TUUYHBIX
CTaluAX TPOEKTUPOBAHUS CHCTEMbI 3JIEKTPOCHAOXKEHUs OOBEKTOB
KaIllUTaJIbHOTO CTPOUTENILCTBA

[1K-5 Cnoco0OeH olieHMBaTh HOpPMAallbHbBIE, YTSDKEICHHbIE M IOCIeaBapUiHbIE PEXUMBI U
JMKBUAMPOBAThH ABAPUUHBIE PEKUMBI pabOThl 00BEKTOB MPO(ECCHOHATBHOMN AEATEIbHOCTH

[1IK-5.1 OpranuzoBbIBacT IIPOBEJICHUE aBapUIHO-BOCCTaHOBUTEIIbHBIX "
PEMOHTHBIX Pa0OT Ha 000PYAOBAHUH NOACTAHIINN

[1K-5.2 [IpoBoauT mnpoduIaKTUYECKWE HCHBITAHUA U OCYILIECTBISET aHalIu3
(DYHKIIHOHUPOBAHMS YCTPOMCTB PEICHHOM 3alMTLI 1 aBTOMATHKH

[1K-5.3 CocraBisieT cXeMbl 3aMEIICHUsT Ha OO0CIYXHBaeMOM OOOpYJIOBaHUH,

paccuuThIBaET  MapaMeTpbl  peKMMa  KOPOTKOrO  3aMbIKaHHMS  Ha
o0opynoBanuu PY u JIDII, paccyuThIBAET ¥ BLIOUPAET YCTABKU U




XapaKTePHUCTUKH YCTPOHCTB P3A




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO6miast TpyA0€MKOCTh JUCIMILUIMHBI COCTABIISICT 4 3a4eTHBIX eIUHMI] 144 akaja. 4acoB, B TOM

YHUCIIC:

— KOHTaKkTHas paborta — 107,5 akaz. 4acos:
— ayaurtopHas — 102 akaj. 4acos;

— BHEayJIMTOpHas — 5,5 akaj. 4acos;

— camMocCTosATelIbHAasg padora — 18,8 akaj. 4yacos;
— B hopMe MpaKTHIECKOH moaroToBku — () aka. vac;
— OJATOTOBKA K 3K3aMeny — 17,7 akaj. yac

®opma aTrTecTalu - IK3aMEH, KypCOBOM NPOEKT

AynutopHas s e
o | KoHTaKTHas pabora E 3 DopmMa TeKyILEro
=
Paznen/ Tema % (B axan. uacax) E = Bux . KOHTPOIIA Kon
S & ©| caMOCTOATENbHOM | YCIeBaeMOCTH U
JACIATUTAHBL 5 = .. | xommereHIK
@) g £ padoThI MIPOMEKYTOUHOM
Tex. mab. | mpakT. z'g arTecTalyy
3aH. | 3aH. [ QO &
1. TeopeTuyeckuii pazaen
CaMOCTO_HTEHLHOE IIK-3.1,
1.1 Bsenenue. JBvieHIe VICOHO TIK-3.2,
Knaccudukanus y y . TIK-3.3,
. 2 0,5 JIUTEPaTypHl; Bx0HO# KOHTPOJTB.
3NIEKTPUYECKUX CTaHIUN U TIK-5.1,
. — mpopaboTka
MOJICTAHIIUH. < TIK-5.2,
JIEKITHOHHOTO K5 3
Marepuana.
B TK-3.1,
CaMOCTOATETbHOE
. . IK-3.2,
1.2 TexHOMOrnIecKui n3ydyeHue yaeOHon K-3.3
nporiecc MIPOU3BO/ICTBA 2 0,5 JIUTEPATYPHI; DKcrpecc-onpoc. HK-5.1’
JNEKTPOIHEPTHH. - l':(pOpaGOTKa TK-5.2.
JIEKITHOHHOTO K5 3
Mmarepuana.
g MK-3.1,
CaMOCTOATETbHOE
. TK-3.2,
1.3 Tpaduku Harpysku H3y4YeHHE yueOHOU [IK-3.3
JNIEKTPUYECKUX CTaHUuil u| 6 2 0,5 JIUTEPATYPHI; DKcIpecc-onpoc. l'IK-5.1’
TOCTAHIHH. - el:(p(;poaf:;fg TK-5.2
ekt TK-5.3
Mmarepuana.
CaMOCTO;Te BHOE IK-3.1,
HbHOe TK-3.2,
14 CHHXpOHHBIE M3y4deHHne yaeOHO! IK-3.3
TEHEPATOPBI 4 0,5 JIUTEPATYPHI; DKcIpecc-onpoc. l'IK-5.1’
QJICKTPUYICCKHUX CTAaHIIHUHU. — HpOpa6OTKa HK'52,
JIEKIUOHHOTO K5 3
Marepuana.
camocT _ﬂTeJ'II)HOQ IK-3.1,
octo ¢ TK-3.2,
15 CunoBsie H3ydeHHe yueOHou IK-3.3
TpaHchopMaTopsl u 2 0,5 JIUTEPATyPHI; DKcrpecc-onpoc. MK-5 ' 1 '
aBTOTPaHCPOPMATOPBHI. — npopaboTka HK-5l2Y
JIEKIUOHHOTO K53
Mmarepuana.




CaMOCTOATEIbHOE
H3ydeHHe yueOHOU

1.6 OOGmme cBeaeHust 00 JIUTEPATYPHI; EE:’;;’
000pyI0BaHUH — npopaboTka HK-3.3’
pacrpenenuTeIbHbIX 0,5 JIEKIIMOHHOTO AKP Nel. HK-5l1,
ycTpoiicTB. Bwikmogarenn Marepuana, HK-S: 2’
BBICOKOTO HAIPSDKEHMSI. - MOrOTOBKA K HK-5.3,
ayJIMTOPHON
KOHTPOJILHOU
pabore.
1.7 Paswequnureny, — K-3.1
OTJIEITUTEIIH, CaMOCTOSITENIbHOE HK-S: 2’
KOPOTKO3aMBbIKATEITH, H3ydeHHe yueOHOU MK-3 3’
BBIKJIIOYATENIN  HArpy3KH. 0,5 JIUTEPATyPHI; DKcrpecc-onpoc. HK-5.1’
TIpuBoab — npopaboTka HK-5l2,
KOMMYTallMOHHBIX JICKIITUOHHOTO HK-5..3’
anmaparos. Marepuana.
~ MK-3.1,
CaMOCTOSITENIbHOE K-3.2
1.8 UzmepurenbHbIe n3ydyeHue yaeOHou MK-3 3’
TpaHc(hOpPMAaTOPBl TOKA H 0,5 JIUTEPATYPHI; Jkcnpecc-ornpoc. HK-5l 1’
HaINpsHKEHHSL. — mpopaboTka HK-5:2’
JICKIITHOHHOTO TTK-5. 3’
Marepuana.
~ MK-3.1,
caMoCTOATENbHOS K-3.2.
1.9 OrpaHuyeHne TOKOB 05 my;;;?zz;;gl_{on DKenpece-ompoc TIK-3.3,
KOPOTKOT'O 3aMbIKaHHSI. ' B npopa60TK;1 ) IK-5.1,
JEKITMOHHOTO 11_%({_2%’
MaTepHaia.
_ MK-3.1,
1.10 Bhi6op caMocToATENbHOS K-3.2.
3JIeKTPOOOOPYAOBAHHUS nsyHeHue yqe61'101/1 TIK-3.3,
0,5 TUTEPaATYPHI, DKcrpecc-ompoc.
PaCTIPE/IEUTENLHEIX — npopaGoTka TK-5.1,
YCTPOUCTE. JEKITMOHHOTO 11_%({_2%’
MarepHaa. '
B K-3.1,
1.11 TokoBemylue 4YacTH caMOCTOﬂTeHBHOQV TIK-3.2,
U3yucHHUe y4eOHOMH
PACTIPEACTHTENbHBIX 0,5 JIUTEPATYPHI; DKcIpecc-onpoc. TK-3.3,
YCTPOHCTB  CTaHIHH W _ npopaGorka TIK-5.1,
MOACTAHIHH. JICKIITHOHHOTO 11__?[((-%%'
MaTtepuana. -~
112 Cxembl CaMOCTOSITENIbHOE EE:?;’
JIEKTPUIECKUX M3y4deHHne yaeOHOn HK-SIS’
COCIIMHEHUI 0,5 JIUTEPATYPHI; DKcIpecc-onpoc. HK-5.1Y
JJEKTPUYECKUX CTAaHLIHUNA M — npopaboTka HK-5:2’
MOICTAHIIHH. JIEKITHOHHOTO HK-5.3¥

Marepuaia.




1.13 3ammTHOE 3a3eMiicHUE IK-3.1,
CaMOCTOSITETTbHOE
u rpo303alIKTa . TIK-3.2,
acIrpeIeITeNbHBIX M3YHCHHE yueOHOi IK-3.3
pCT (r))ﬁf)[TB " 2 0,5 JUTEPaTypHl; Dkcnpecc-omnpoc. HK-5.1’
3)/60p OBaHUS — mpopaborka HK-5l2,
PyX N JIEKIIHOHHOTO .
MOACTAaHIHH. MaTepuana MK-5.3
114 KOHCTDYKLMIL " CaMOCTOATENBHOE IK-3.1,
' pyKi H3ydeHHe yueOHOU TIK-3.2,
KOMITOHOBKH JIMTEpaTypHl; I1K-3.3
pacrpenenTuTeIbHbIX 4 05 | | HOIIIPOTOBKa’K AKP Ne2. HK-5.1’
YCTPOHCTB  SIIEKTPHIECKHX ay TUTOpPEOI TK-5.2.
CTaHIUI U TOICTAHIINH. KOHTPObHOH K53
pabore.
Hroro no pazaeny 34 7
2. JIabopaTopHbIe 3aHATHS
2.1 Brommiii unctpyKTax CobecenoBanue 1o IK-3.1,
M0 TEXHUKE OE30MacHOCTH.
O3HAKOMICHIG . CaMoCTOATENBHOE TEXHUKE TIK-3.2,
H3y4eHUe 0e301acHOCTH TIpU TK-3.3,
00opynosarem 2 0.5 METOAMYCCKUX BBITOJTHCHUN TIK-5.1
n1abopaTopuu. Brigaua A " )
SAIAHMS HA 1A60DATODHEIC YKa3aHHUH. 71a00PaTOPHBIX TIK-5.2,
n parop pabor. IK-5.3
paboTHI.
2.2 JlaboparopHas paboTta — BBIIOIHGHE MK-3.1,
Nel «Bkiouenue 6 N TK-3.2,
CHHXPOHHOTO TeHeparopa T1aboOpaTOpHOH 3amura TIK-3.3
Ha TIapaJuIeNIbHYI0 paboTy ¢ 3 0.5 pado; nabopatoproii HK-5.1’
P yiop ye — TIOJITOTOBKA K paboter Nel. )
CETBI0 METOJOM TOYHOH saLTe TIK-5.2,
PYYHOM CHHXPOHM3AIMI HHTe: I1K-5.3
— BBIMIOJIHEHUE gﬁ:g;’
2.3 JlaboparopHasi pabota nabopaTopHO 3amura HK-3.3’
Ne2 «[amenue oISt 2 0,5 paborTsr; nabopaTtopHoi HK-5.1’
CHHXPOHHOTO T€HEPATOPay. — TIOJITOTOBKA K paboThr Ne2. HK-5.2’
3aluTe. HK-5. 3’
— BBIIIOJIHEHHE IIK-3.1,
2.4 JlabopatopHasi pabota N TIK-3.2,
Ne3 «MonenupoBaHue nabopatoproi 3aumra TK-3.3
(_:TaHOBI/IBI.HeFOCH eXKIMa 2 0.5 pados; nabopatopHoii HK-5.1’
Y P — MOATOTOBKA K paboTsr Ne3. .
paboThl TpaHchOpMaTopay. sammTe TK-5.2,
) I1K-5.3
IK-3.1,
— BBIMOJTHEHHE K-3.2
2.5 JlaboparopHas paboTta nabopaTtopHoOi 3amura HK-3.3Y
Ne4  «OrpannueHne TOKOB 2 0,5 paborTsl; nabopaTtopHOH HK-5.1’
KOPOTKOT'O 3aMbIKaHHS». — MOATOTOBKA K pabotsr Ned. HK-5. 2'
3aIuTe. l'IK-5. 3’
— BBITIOJIHEHHE MK-3.1,
2.6 JlaboparopHas paboTta na60paJT10pH01?I Sammta TK-3.2,
J:siCprKmBHorzHSyquHe 2 0,5 paboTsI, nabopaTtopHoi EE:??’
ucnoiaHenus sueiku KPYy. B H(;il;[?;:: o paboter NeS. TK-5.2,
’ T1K-5.3
2.7 JlabGoparopHas pabora
IK-3.1,
Ne6 «OrnepaTHBHbIE — BBITNIOJIHEHHE [K-3.2
HEePEKITIOYCHUS B nmabopaTopHOH 3amuTa HK-3l3Y
pacnpeeTuTeNbHbIX 4 0,5 paborTsl; nabopaTtopHoi MK-5 ' 1 '
yCTpOHCTBaxX — MOJTrOTOBKA K paboTsr Neb. HK-Sl 2'
JNEKTPUUECKUAX CTAHLIUHA | 3amure. HK-5I 3'
MOJICTAHIIUI». '
Uroro no pazneny 17 3,5




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,
[MOHU3UTEIILHON 0,5 npoekra «Pacyer
HCIOJIE30BAHUEM TIK-5.1,
MOACTAHIIMA W BBIOOP .| snexTpuueckux
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,
paszzena KypcoBOro
TIposepka pacueToB ¢ TK-3.3,
0,5 npoekTa «Bribop
TpaHchopMaTopoB 1o 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
KOHCYJIbTalUsAMHI
IIpenogaBaTes
CaMOCTOSITETTEHOE
MIPUHATHE
MIPOEKTHBIX
3.3 IlpakTuueckoe 3aHATHE P .
petieHuit u Brinonnenne TIK-3.1,
Ne3 «Br160p u
BBITIOJTHEHNE paszena KypcoBOTro IK-3.2,
000CHOBaHUE cxeM
pacydeToB ¢ npoekra «Bbi6op TK-3.3,
INEKTPHYECKUX 0,5
. HCITOJIb30BaHUEM CXEM TIK-5.1,
COCJIMHEHUN npu .
PEKOMEHI0BaHHOH | pacpeIeTUTENbHBIX TK-5.2,
MPOEKTHPOBAHUH N
TUTEepaTyphl U YCTPOMCTBY. TIK-5.3
OACTAaHLIUK .
Wnrtepuer-
WCTOYHUKOB U C
KOHCYJIbTallUAMHU
MIpenoaBaTes
CaMOCTOSITEITbHOE
MIPUHATHE
3.4 TIpakTuueckoe 3aHATHE MIPOEKTHBIX BeimosHeHne
Ne4 «Pacuer TOKOB peLIeHui 1 paszena KypcoBoro IK-3.1,
KOPOTKOTO 3aMBIKaHHS B BBITIOJTHEHUE mpoekra «Pacuer TK-3.2,
MaKCHMaJIbHOM u 05 pacueToB ¢ TOKOB KOPOTKOT'O IK-3.3,
MHUHHUMAJIbBHOM PEXHUMaX C ! HCIIO0JIb30BaHUEM 3aMbIKaHUS B TIK-5.1,
y4eTOM  TOAIUTKH  OT PEKOMEH/IOBAaHHOM | MaKCHMaJIbHOM U IK-5.2,
BBICOKOBOJIBTHBIX JIATEPATyPHI H MHUHHUMAJIbHOM IK-5.3
JIBUTATEIeH» Wnrepuer- pexuMax».
WCTOYHUKOB ¥ C
KOHCYJIbTallUAMHU

npernoaaBaTeiisa




CaMOCTOSATECIIBHOC

npernogaBaTest

MIPUHSATHE
IIPOEKTHBIX Brimonnenne
pEIICHUH U paszzena KypcoBoro IK-3.1,
3.5 TIpakTuueckoe 3aHsATHE BBIIIOJIHCHUE npoexra «Bsi6op IK-3.2,
Ne5 «Bwibop W mpoBepka pacueToB ¢ 000pyI0BaHUs U TK-3.3,
BBIKJTFOYATEICH u UCIIOJIb30BaHUEM TOKOBEYIINX TIK-5.1,
pa3beMHUTEICH. PEKOMEHTIOBAHHON yacrei TK-5.2,
JIUTEPATyphl U | pacrpeaeuTeIbHBIX IK-5.3
Wnrepner- YCTPOMCTBY.
HUCTOYHHUKOB U C
KOHCYJIbTalUsIMU
MIperoiaBaTes
CaMOCTOSITETbHOE
OPUHSATHE
MIPOEKTHBIX Brimonaenne
eIIeHui u a3jiesia KypcoBOro IK-3.1
3.6 Ipaktuyeckoe 3aHATHE p pasi yP '
BBIMOJTHCHHE npoekTa «Bribop TIK-3.2,
Ne6 «Bwibop W mpoBepka
pacueToB ¢ 000pyI0BaHHS U TIK-3.3,
HU3MEPUTEIHHBIX
HCITOJIE30BaHUEM TOKOBEIYIIUX TIK-5.1,
TpaHc(hOpMaTOpOB TOKa H N .
PEKOMEHTIOBAHHON yacrei TIK-5.2,
HAMPSKESHHSD».
JUTEPATyphl U | pacrpenenuTeabHbIX TIK-5.3
WnTepuer- YCTPOMCTBY.
HUCTOYHHUKOB U C
KOHCYJIbTalUsIMU
IpernoiaBaTess
CaMOCTOSITETTbHOE
MIPUHATHE
MIPOEKTHBIX Beimoaenne
CLICHUH U asjena KypcoBoro IK-3.1
3.7 IlpaxkTuueckoe 3aHATHE P pasa P '
BBIMOJIHCHHE npoekTa «Bribop TIK-3.2,
Ne7 «Bwibop W mpoBepka
pacueToB ¢ 00opyI0BaHUs U TK-3.3,
OLINMHOBKHU
HCIIOJIb30BaHUEM TOKOBEAYIINX T1IK-5.1,
pacnpe-IeTuTeNbHBIX . .
. PEKOMEHI0BaHHOMN yacTei TIK-5.2,
YCTPOUCTBY.
JIUTEPATypbl U | paclpelesIuTeNbHbIX IK-5.3
Wurepner- YCTPOUCTBY.
HUCTOYHHKOB U C
KOHCYJIbTalUsIMU
IpernoaBaTess
CaMOCTOSITETTEHOE
MIPUHATHE
3.8 IlpakTuueckoe 3aHsATHE MIPOEKTHBIX
Ne8 «PazpaboTka peLIeHui 1 Brimonnenne IK-3.1,
KOHCTPYKTHBHOTO BBITIOJTHEHUE paszena KypcoBOro TK-3.2,
UCITIOJIHEHHS OTKPBITOTO U pacdeToB C MPOEKTa [K-3.3,
3aKPBITOTO HCIOJIb30BaHUEM «Koncrpykuus IIK-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 ¢ BeimosHeHNE
3.9 TMpakTieckoe 3aHATHe MCTIONB30BAHNEM | pa3enoB KypeoBoro TK-3.1,
Nol0 «Bribop PEKOMEH/IOBaHHOM | TpoekTa «BpIbop TK-3.2
ONepATHBHOTO ToKa JUTEPaTypel U | OTIEPaTHBHOTO TOKa» K-3.3
: 3 1 Uurepuer- u «Bp10op D
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 3allHTe.
MOSICHUTEIIbHON
3aIHCKA U
rpaduyeckoit
4acTH IPOEKTa;
— MOJTrOTOBKA K
3aIuTe.
- MK-3.1,
CaMOCTOSITEIILHOE TIK-3.2,
3.10 TToaroroBka K H3ydeHHe yueOHOU SK3amen TIK-3.3,
9K3aMEHY. JUTEPaTyphl, ’ TK-5.1,
KOHCIIEKTOB TIK-5.2,
JIEKITHH. TIK-5.3
MK-3.1,
ITogroroska IIK-3.2,
3.11 IMoaroroska 1,3 KYPCOBOTO 3ammTa KypcoBOro IK-3.3,
KypCOBOTO NPOEKTa HpOeKTa K 3aHTe MpPOEKTa TK-5.1,
TK-5.2,
IK-5.3
Hroro no pazaeny 51 8,3
HWroro 3a cemectp 34 17 51 18,8 PSAMEH, KypCOBOH
MTPOEKT
Hroro no aucnumninuze 34 17 51 18,8 IK3AMCH, KypCOBOH

TIPOEKT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
00pa3oBaTeNbHbIX TEXHOJOTHI B MpenojaBaHUM JAUCHUUIUIMHBL «DJEKTPUYECKUE CTaHIMH M
MOJCTAHIIUI UCTIONB3YIOTCSA TPAJAULIMOHHAS U MOIyJIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTHH.

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

Jlekuuy TPOXOAAT B TpamuiuoHHOW ¢(opme, B ¢dopme JeKUUH-KOHCYIbTaUUH |
npoOiieMHbIX Jekuui. Teopernueckuid marepual Ha MPOOJIEMHBIX JIEKLIUAX SBISETCS
pe3yJbTaTOM YCBOCHHUS MOJYYEHHOW WH(POpPMAIMU MOCPEICTBOM IMOCTAHOBKH IMPOOIEMHOIO
BOIIpOCa U MOHCKa IMyTeH ero pemeHus. Ha nexknusx — KOHCYNbTaUAX H3JI0KEHHE HOBOTO
MaTepHala COMpPOBOXKIACTCA OCTAHOBKOI BOIPOCOB U JAUCKYCCHEH B MOMCKAX OTBETOB HA 3TH
BOIIPOCHI.

[Tpu mpoBeeHNH MPAKTHYECKUX 3aHATHI MCHOIB3YIOTCS paboTa B KOMaHIE U METOMIBI
IT, mpu mpoBeAeHUH TaOOPATOPHBIX PabOT — paboTa B KOMaH/IE.

CamocrosarenbHas paboTa CTUMYJIHPYET CTYJIEHTOB B IPOLIECCE TOATOTOBKU JOMAIITHUX
3aJaHUl, MPU pEUIeHUH 3a/a4 Ha MPAKTUYECKUX 3aHATUSAX, MPH BBINOJIHEHUU KYpCOBOTO
MPOEKTa, MMPH 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 OfecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHOBHas JIMTEpaTypa:

1. Crapmmnos, B. A. DnexTpuueckas 4yacTh 3JE€KTPOCTAHIMI U MOACTAaHLINHN | yueOHOe
noco6wue / B. A. Crapimnos. — M. : M3narenbckuit iom MDOU, 2019. — ISBN 978-5-383-01261-1.
— Texcr : onextponnsii /I DBC "Koncymbrant cryaenra" [caiit]. — URL:
https://www.studentlibrary.ru/book/ISBN9785383012611.html (mara obpamienus: 19.03.2025).
— Pexxum octyna : 1o nogmnucke.

2. Kyauno, A. A. TemnoBsle anekrpuueckue craHuuu. Cxembl U 000pylOBaHUE :
yuebnoe mocodue / A. A. Kymunos. — Mocksa : UH®PA-M, 2020. — 325 c¢. — (Bsicmiee
oOpa3zoBanue: bakamaBpuar). — ISBN 978-5-16-004731-7. — Tekct : snekTpoHHbif. — URL:
https://znanium.com/catalog/product/1080999 (mara obpamenus: 19.03.2025). — Pexwum
JIOCTYTIA: IO TOIHCKE.

0) lonoJiHMTE ILHAA JIUTEpaTypa:

1. TlanoBa, 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: 19.03.2025). — MakpooobekT. — Tekcr : anexTponHsIit. — ISBN 978-5-9967-1016-4.
— Ceepenus goctynHbl Takxke Ha CD-ROM.

2. Managees, A. B. KoHcTpykiuu BakyyMHBIX BbIKIOUaTenei Hanpspbkenuem 10-110
kB : yuebnoe 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  (mata  oOpamicHuS:
19.03.2025). — MakpooObekt. — TekcT : »neKTpoHHbBIH. — CBEOeHUS JOCTYIHBI TaKKe Ha
CD-ROM.



https://www.studentlibrary.ru/book/ISBN9785383012611.html
https://znanium.com/catalog/product/1080999
https://host.megaprolib.net/MP0109/Download/MObject/1921
https://host.megaprolib.net/MP0109/Download/MObject/1648

3. Mamnadgees, A. B. KoHCTpyKITHH 371€Ta30BBIX BBIKITIOUATENCH | yaeOHoe mocooue / A.
B. Manadees, E. A. IlanoBa, A. B. Bapranosa ; MI'TY. - Marauroropck : MI'TY, 2016. — 1
snekrpon. onr. guck (CD-ROM). - 3arm. ¢ turyn.  o9kpama. —  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1644 (nata oopamenus: 19.03.2025). —
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. Illynros. — M. : U3narensckuii jom MDU,
2017. — ISBN 978-5-383-01151-5 — Tekcr : anekrponnsiii // DbC "KoHcynbTanT cryneHra" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011515.html  (mara
obpamenus: 19.03.2025). — Pexxum octyna : 1o moanucke.

5. Hemuporckuii, A. E. DnekrpoobopynoBaHue 3JIEKTPUUYECKUX CETEH, CTAHIMN U
nojicTaHImii : yaueoHoe mocoome / A. E. Hemuposckwuii, 1. 1O. Cepruesckas, JI. FO. Kpenbiesa.
- Mocksa ; Bonorga : Uadpa-Uuxenepus, 2023. - 176 c. - ISBN 978-5-9729-1361-9. - Tekcer :
anekTpoHHbii. - URL: https://znanium.com/catalog/product/2102081  (mara oOparueHus:
19.03.2025). — PeskuM mocTyIa: 1Mo MmoamucKe.

6. Kproukos, U. I1. KopoTkue 3aMbIKaHus ¥ BBIOOP 3JIEKTPOOOOPYIOBAHHS | yIeOHOE
noco6ue s By30B / U. T1. Kproukos, B. A. Crapmunos, FO. I1. I'yces u ap. — M. : U3narenbckuit
nom MDU, 2017. — ISBN 978-5-383-01191-1 — Tekcr : anekrponnsiii // DBC "KoHcynbTaHT
crynenTa" : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011911.html (nara
obpamienus: 19.03.2025). — Pexum n1ocTymna : 10 MOAMUCKE.

7. XXykoB, B. B. Dnexkrtpuueckas 4YacTh OHJIEKTPOCTAHLUNA C Ta30TypOMHHBIMH U
apora3oBbIMHU YCTaHOBKaMH : yueOHoe nocobue ist By30oB / B. B. )Kykos. — M. : U3natenbckuit
nom MDU, 2019. — ISBN 978-5-383-01260-4 — Tekcr : anekrponnsiii // DBC "KoHcynbTaHT
cryaenra" : [caitr]. - URL : https://www.studentlibrary.ru/book/ISBN9785383012604.html (mara
obparenus: 19.03.2025). — Pesxum gocTymna : 1Mo Mo amucKe.

8. Kprouko, WM. II. Dnextpuyeckas dYacTh OJICKTPOCTAHIMA ¥ IOJCTAHIINN.
CrpaBouHble W METOAMYECKHE MaTepuaibl s BBIMOTHEHUS KBaTU(DUKAIIMOHHBIX padoT !
yueOHO-cripaBouHoe nocodue st By30B / U. I1. Kproukos, M. B. [Tuparopos, B. A. CrapimuHos.
— M. : Usparensckuii jom MOU, 2019. — ISBN 978-5-383-01270-3 - TekcT : 37eKTpOHHBI#H //
9bC "KoHcynbTaHT cTyaeHTa" : [caliT]. — URL )
https://www.studentlibrary.ru/book/ISBN9785383012703.html (mara obpamienus: 19.03.2025).
— Pexxum rocTyna : 1o nogmnucke.

B) MeToanyeckne ykazaHus:

1. Manajdeer, A. B. BximtoueHnne Ha mapauienbHyI0 paboTy € CEThbIO CHHXPOHHOTO
reHeparopa METO/J0M TOYHOM py4yHOM CHHXpoHM3auuu [TekcT]: MeToauueckue yKa3aHus K
7abopaTopHOil paboTe TO TUCHUIUIMHE «OJIEKTPHUECKHUE CTAaHIUM W TOJCTAHIUH» JUIS
cryneHtoB creruanbHoct 140211 Bcex ¢dopm oOydenuss m Hampaenenust 140200 / A. B.
Manadees, E. A. [TanoBa, A. B. Koukuna. — Marauroropck: 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]: MeToInueckne yKa3aHus K 1JabopaTopHbIM paboTaM 1o
TUCIUATUTHHE «DJIEKTPUIECKHE CTAaHIIMA W TIOACTAHIMH» I OOYYaroIIuXcs HampaBJICHUS
140400.62, nmpodpwmis «InekrpocHadxkeHne» Bcex (Gopm oOydenus / A. B. Managees, E. A.
ITanoBa, A. B. Koukuna. — Maruuroropck: M3n-Bo Marauroropck. roc. TexH. yH-ta um. .M.
Hocoga, 2015. — 16 c¢. — TekcT : HemoCpeCTBEHHBIH.


https://host.megaprolib.net/MP0109/Download/MObject/1644
https://www.studentlibrary.ru/book/ISBN9785383011515.html
https://znanium.com/catalog/product/2102081
https://www.studentlibrary.ru/book/ISBN9785383011911.html
https://www.studentlibrary.ru/book/ISBN9785383012604.html
https://www.studentlibrary.ru/book/ISBN9785383012703.html

3. Urymenmes, B. A. IIpoekTupoBaHne CHCTEM JIEKTPOCHAOKEHUSI COOCTBEHHBIX HY K]
MECTHBIX AJieKTpocTaHuuii [Tekcr]: meroanyeckas pa3paboTka K KypcOBOMY M JUIUIOMHOMY
MIPOCKTUPOBAHUIO 1A CTyAeHTOB criennanbHocTH 140211 u nanpasnenus 140200 Bcex dopm
obyuenust / B. A. Urymenmies, A. B. Manadees, E. A. [Tanosa, A. B. Koukuna. — MarHuToropck:
WN3n-Bo Marnuroropck. roc. tex. yH-ta uMm. I[.M. Hocoma, 2012. — 42 c¢. — Tekcr
HEIOCPEICTBEHHBIMN.

4., ManadeeB, A. B. Dnekrpuueckwe cTaHiuu W noxactaHmuu [Tekcrt]: paboyas
po-TpamMMa, METOJIMYCCKUE YKa3aHHs U KOHTPOJIbHBIC 3aJlaHUs JIJIsl CTYJCHTOB CIECIMATbHOCTH
140211 3aounoii ¢hopmer obOyuenust / A. B. Mamadees, E. A. IlanoBa, A. B. Koukuna. —
Maruurtoropck: U3n-Bo Marautoropck. roc. tex. yH-ta um. .. HocoBa, 2012. — 8 c. — Tekcr :
HEMOCPEICTBEHHBIH.

5. Manadees, A. B. CucreMbl 0niepaTUBHOTO MTOCTOSIHHOTO TOKA [ TeKCeT]: MeToauyeckas
pa3paboTKka K KypCOBOMY U AMILUIOMHOMY HPOEKTUPOBAHUIO [JIsl CTYJCHTOB HaIlpaBJICHUS
140400.62 «DneKkTposHepreTuka U IEKTPOTEXHUKa», TPOopMIb DIeKTpocHa0)keHne Bcex hopm
obyuenust /| A. B. Manadees, E. A. IlanoBa, A. B. Koukuna. — Marauroropck: M3a-Bo
MarauTtoropck. roc. Tex. yu-ta um. .. HocoBa, 2014. — 72 ¢. — TeKkCT : HEMOCPEICTBEHHBIN.

6. Manadeen, A. B. CucreMbl OonepaTuBHOrO MEPEMEHHOTO U BBHIIPSAMIECHHOTO TOKa
[TekcT]: MeTomUYecKue yKa3aHUs K KYPCOBOMY U IUIIZIOMHOMY TTPOSKTUPOBAHUIO JUTSI CTYICHTOB
HanpasneHusi noarotosku 140400.62 «DnekTposHEpreTHKa M ANEKTPOTEXHUKA», MPOQUIIb
DnekTpocHabkeHue Bcex Gpopm odyuenus / A. B. Manadees, A. B. Koukuna, E. A. TlanoBa. —
MarnauToropck: M3a-Bo Marautoropck. roc. TexH. yu-ta um. I'.11. HocoBa, 2014. — 23 ¢. — Tekcr :
HEIIOCPEICTBEHHBIMN.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecneuenne

Haumenosanwue [10 Ne noroBopa Cpox aeicTBus IUIIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB000THO pacnpocTpansemoe [10 OECCPOYHO

FAR Manager c¢B000IHO pacapocTpanseMmoe 110 0eCcCpOYHO
LibreOffice cB0001HO pactpocTpansemoe [10 0EeCCPOUHO

Adobe Reader ¢B0001HO pactpocTpansgemoe 1O 0ECCPOYHO

Linux Calculate cB0001HO pactpocTpansgemoe I10O 0ECCPOYHO

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HH)OPMALMOHHBbIE CIIPABOYHBbIE CHCTEMBbI
HaSBaHI/Ie Kypca CCLIJIKa
DrexkTpoHHas 0a3a mepuoanveckux w3manuii East View . .
) ; URL.: https://dlib.eastview.com/
Information Services, OO0 «MIBUC» P

HannonanpHas MH(POPMALMOHHO-aHAIUTHYECKAs URL:

cucrteMa — Poccniickuii MHAEKC Hay4YHOrO0 HUTHPOBAHUS h T . .
ttps://elibrary.ru/project_risc.as

(PUHLI) p y.ru/proj p

denepanpHOE roCy1apCTBEHHOE O10/KETHOE

yupexaenne «PenepanbHblii HHCTUTYT npomeiiuienHoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH



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

Poccuiickas I'ocynapcrBenHas
ouobnmoreka. Karanoru

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

DNEKTPOHHBIE pecypchl  OUOIMOTEKH
MI'TY um. I''1. HocoBa

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

®denepalibHbII o0pa3zoBaTenbHBIN
noprail — OKoHoMmHKa. Couuosorus.
MenexmenT

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

Mexnynaponanas  pedepatuBHas |
IIOJIHOTECKCTOBAsA CIIpaBOYHaA 621321
JAHHBIX HAy4YHBIX H3JaHUN «Springer
Nature»

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



https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web
http://ecsocman.hse.ru/
https://www.nature.com/siteindex

9 MartepuajibHO-TEXHHYECKOE o0ecTiedeHne TUCUMILTHHBI (MOYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrieucHue JUCHHUIIIMHBI BKJIIFOYACT:

1. VYuebuble ayauTOpUM s  TPOBENEHHUS  3aHATHHA  JICKIMOHHOTO  THIIA.
MynbsTuMeaifHbIE CPe/ICTBA XPAHEHHUS, IEPEAayuu U MPEeACTaBlIeHUs UHPOPMALIUHU.

2. YueOHas ayAuTOpUs s TpPOBEACHUS JabOpaTopHBIX pabor: mabopaTopus
9JIEKTPUUECKUX cTaHiuii U moxactannuid u DOTY (aya. 342). 1. JlaGopaTOpHBIH KOMILIEKC
«ONeKTpo3HepreTuka — JeKTpudyeckue cranuuu u nogacranuum» I3 1-0CII-C-K npoussoacTsa
OO0  «YuyeOHas  TexHuKa», JlabopaTOpHBIH  KOMIUIEKC  «DJEKTPOIHEpreThKa  —
PacnpenenurenbHbie  yCTPOHMCTBA 3NEKTPUYECKUX CTaHIMK u mnoactanuuity 2931-PY-C-P
npousBojactBa OO0 «YueOHas TexHHMKa». MakeT MOHM3MTENbHOM moacranimu 220/110 kB
(pacmosiokeH B ayj. 339).

3. YueOHble ayAUTOPUM [UId MIPOBEIACHHS MPAKTUUYECKUX 3aHSATHH, TPYNIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJIbTAIUK, TEKYIIET0 KOHTPOJIS U IPOMEXYTOUHOH arrectanuu. Jlocka,
MYJIbTUMEAUIHBIN TPOEKTOP, IKPaH.

4. YdyeOHBIC ayJUTOPUU JUIS BBIMOJHEHUS KypCOBOTO IPOCKTHPOBAHUS, MOMEIICHUS
JUISL CaMOCTOSITENTbHOM padoThl oOyvaromuxcs. [lepcoHanbHble KOMIBIOTEPHl ¢ maketoM MS
Office, Beixo0M B IHTEpHET U € TOCTYIIOM B 3JICKTPOHHYIO HHPOPMAIITMOHHO-00Pa30BaTEIIbHYO
Cpelly YHUBEpCHUTETA.

5. Tlomemenue mIs XpaHeHUS © TNPO(YUIAKTHYECKOTO OOCITYKHBaHHUA YIEOHOTO
000opyT0OBaHUS.

Cremnnaxwu, ceiidpl s XpaHeHUs y4eOHOTo 000pyI0BaHMUSL.

[IpemonaBaTenbcKas-nCcCae10BaTEIbCKAS:

1) Ilman PY moacranmmu 110/6(10) xB. Pa3spes siueiiku cuimoBoro tpancgopmarTopa u
ssaetiku IICB;

2) Pa3zpes nonroca BakyyMHOro Bbikitouatess tuna BB/TEL-10-20/1000Y2;

3) Typ6orenepatopst ALSTOM,;

4) KoHCTpyKTHBHOE HCIONHEeHHE TpaHchopmaTopa Toka Tura TI'D;

5) Kunemarndeckas cxema 3JeKTpOMarHMTHOTO mpuBoja [19-21;

6) OCHOBHBIC TPYMIbI OMEpalUii MPU 3aMEHE BBIKIIIOYATENS JJICKTPHUCCKON Lenn
HMIMHOCOETMHUTEIHFHBIM BEIKITIOUATEIIEM;

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

8) OcHOBHBIC TPYNIbI OMEpalHii MPU 3aMEHE BBIKIIIOYATENS JJICKTPHUCCKON Lenn
00XOIHBIM BBIKITIOYATEIIEM;

9) KoHCTpYKTHBHOE HWCIIOJHEHHE M TNPUHIMN ACHCTBHS aKKyMYJSITOPHOH OaTtapen
cepuu LM DIN 40742 OPzS;

10) KoHCTpYKTHBHOE HCHOJNHEHHE SYCHKH KOMIUIEKTHOTO — PaclpeleTeIbHOTO
yCTpOKcCTBa ¢ 3nera3zoBoi n3omsanuen cepun AI'K-110JT;

11) BayTpeHHEe YCTPOWCTBO SYEHKM KOMIUIEKTHOTO PACIpENeUTEIBbHOTO YCTPONUCTBA
cepun «Kiaccuka» D-12P;

12) Kunemarndeckas cxema npyxunHoro npusoja [111-67;

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

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

Harmnsiiabie mocoOust ¥ peMeThI:

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

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

3) Momtoc Beikirouatesss BMIT-10 (ayx. 217).

4) JyroracutenbHas kamepa KJIB (aym. 217).

5) Sueiika KPY cepun KB-1 (ayn. 1/6).

6) Ilepexmrouarens orBeTBiIeHUH Tpexdasubiii PITH (aya. 1/6).

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



NMPUJIOKEHME 1
(o0s3aTeNbHOR)

Y4yeOHO-MeTOANYECKOE 0O0ecTieYeHrne CAMOCTOSITeIbHON padoThl 00y4yaromuxcs

AynuTopHas caMocCTOsITelIbHass paboTa CTYAEHTOB Ha JIaOOpPAaTOPHBIX 3aHATHAX
3aKJII0YacTCA B CaMOCTOSATCIBHOM BbIIIOJTHCHUHN BKCHepI/IMeHTaJIBHOﬁ qacTu pa6OTbI mon
KOHTpPOJIEM IpenojaBaTels; Ha IPaKTUYECKUX 3aHATUAX  CaMOCTOsATeNbHas  paborta
OCYLIECTBJISIETCS. 110/l KOHTPOJIEM IIpEroiaBaTesis B BHUAE pEILICHUs 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 IIPEroaBaTesis.

JlaGopaTopHble padoThI:

JlabopaTopnas padora Nel

BxiroueHrne CHHXpPOHHOTO TeHepaTtopa Ha MapajuleNbHYI0 paboTy C CEThI0 METOJ0M
TOYHON PYYHOW CHHXPOHHU3ALUH.

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

JladopaTopnasi padora Ne3
MojenupoBaH#ue yCTaHOBUBIIETOCS PEXKMa PabOThI TpaHchopMmaTopa.

JlabopaTopnasi paGora Ne4
OT‘paHI/I‘-ICHI/Ie TOKOB KOPOTKOI'O 3aMbIKaHU.

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 pabdora Nel. TexHonoruueckuil mporecc M Tpaduku
Harpy3Ku DSJEKTPUYECKHUX CTaHIUM, CHHXPOHHBIE TE€HEPAaTOphl, CHJIOBBIE TpPaHCHOPMATOPHI,
000pyI0BaHKE PACIIPEIETUTENBHBIX YCTPOUCTB, BBIKIIOUATEIH BHICOKOTO HAIIPSHKEHUS

[Tpumep 3amanus mist AKP-1:

1. Knaccudukamus moacTaHIIHil.

2. TI'paduku Harpy30K 3JEKTPUUYECKUX CTAHIMN U MOTpeOUTENeH, UX XapaKTePUCTHKH,
Ha3HA4YCHHE.

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

AyauTopHasi KOHTpoJbHas padora Ne2. KomMyTalinoHHbIE alnaparsl, U3MEPUTEIbHbIE
TpaHc@OopMaTOpbl TOKAa M HaNpsHKEHHs, TOKOBEAYIIHE YacTH PaCHpeleIUTENbHbIX YCTPOUCTB,
OTpaHUYEHUE TOKOB KOPOTKOTO 3aMBIKaHUS, CXEMbl 3JEKTPUUYECKUX CTAHIUK M TOICTaHIIHIA,
KOHCTPYKTHBHOE UCIIOJIHEHUE PaclpeleIUTENbHbIX YCTPOICTB

[Tpumep 3ananns s AKP-2:

1. TpeGoBaHus Kk cxeMaM pacnpeaeauTeIbHbIX YCTPOHCTB.

2. JlaliTe  ompeneleHUE  pazbeAMHUTENs,  cPopMmynupyiTte  TpeOoBaHHMA K
Pa3beIUHUTEIISM.



3. TlorpemHocTh M KJIACChl TOYHOCTU M3MEPHUTEIBHBIX TPAaHC(HOPMATOPOB HANPSHKEHUS
(MOSICHUTH HAa OCHOBE BEKTOPHOW Jarpammbl).

XapakTepucTHKa KypCOBOI0 NPOEKTA!

[Ipy u3yyeHUM NUCUUIUIMHBI «DJIEKTPUYECKHUE CTAHUUW W TOJCTAHIMH» CTYICHTHI
BBIINOJHAIOT KypCOBOM IPOEKT IO IMPOEKTHUPOBAHMIO TIJIaBHOW NOHM3UTEIBHOM IOJCTAaHLIUU
KOHKPETHOT'O TPOMBIIUICHHOTO mNpeAnpusatus. HazHaueHwe KypcoBOro MpoeKTa COCTOUT B
YCBOGHHH METOJIOB MPOCKTHPOBAHHUS SJIEKTPHUUECKUX MMOACTAHIMM, 0ojiee rIyOOKOM H3yYeHHU
OTJICIIbHBIX BOIIPOCOB, CBSA3aHHBIX C PACYETOM M BHIOOPOM OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS U
IPUOOPETEHUN  HABBIKOB  CaMOCTOATENbHOM  paboTel. KypcoBoif  mpoekT  BKJIIOYAET
pacueTHO-MOSICHUTENbHYIO 3alucKy o0bemMoM 10 70 cTp. M rpaguyeckylo 4acThb B COCTaBe
OJIHOJIMHEHHOM 3JIEKTPUYECKON CXEMbl MOJCTAHIMM, IUIAHA OTKPBITOIO PACHPENEIUTEILHOTO
YCTPOMCTBA U pa3pesa Mo suekam.

Ha paboTy Hag KypcOBBIM IIPOEKTOM OTBOAHUTCS 20 4acOB CaMOCTOSITEIIBHON PabOTHI B 6
ceMecTpe.

KypcoBoil mpoeKT coAep UT Claeayolue pa3ieibl:

1. Pacuer sieKTpUYECKUX HArpy30K: pacdyeT MaKCHMaJbHBIX 3HAYEHUU AKTUBHON H
PEaKTHUBHON HArpy30K; BHIOOpP YCTPOWCTB KOMIIEHCAIIMM PEAKTUBHOW MOITHOCTH, OINPEICICHHE
OpauHAT rpaUKOB aAKTUBHOW U PEaKTUBHOW HArpy3o0K.

2. BwiOop uymciaa W MONIHOCTH TpaHC(HOPMATOPOB: BBHIOOP YHUCIA TPaHC(HOPMATOPOB,
TUIIOB U criocoOoB ux ycranoBku Ha ['TII1, BIOOp MomrHOCTH TpaHC(hHOPMATOPOB, OMpPEICICHNE
HOMMHAJIBHOM MOIIIHOCTH TpaHC(POpPMATOPOB IO JONYCTUMBIM YCIOBHUSM HOPMalbHOIO U
aBapHUITHOTO PEKUMOB.

3. Br10op cxeMm pacnpeaenuTeabHbIX yCTPOHCTB.

4. Pacyer TOKOB KOPOTKOT'O 3aMBbIKaHHUs B MAaKCUMaJIbHOM U MHUHHMMAJbHBIX PEXHMAX:
BbIOOP pacUETHBIX TOUEK KOPOTKOTO 3aMbIKaHMsI, COCTABJIEHUE DPACUETHOW CXEMbl U CXEMBbI
3aMeIIeHus, pacueT ToKa Tpex(a3HOro KOPOTKOTO 3aMbIKaHHUS.

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

6. CoOcTBeHHBbIE HYX/Ibl TMOACTAHIMM: OMNpEeAETIeHUE Harpy3kud TpaHCPOpPMaTOpOB
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 3anonaHeHus 3PY. Brimosnnenue 2-ro nmcra
rpaduyeckoil 4acTH MpoeKTa.

9. MonHue3anmTa o CTaHI1H.

10. Pacuer 3a3eMIISIFOIIIMX YCTPOUCTB.

PesynpTaThl KypcOBOro MpOEKTa SIBIAIOTCS HMCXOJHBIMHM JAHHBIMHU JUIS BBIIIOJHEHHUS
KypcoBoil paOoThI 1o quctuminHe «PeneliHas 3amuTa 1 aBTOMaTU3a1Us JIEKTPOIHEPTreTHIECKUX
cuctem». KaxaoMy CTyJEeHTY BbLAAETCS MHAMBUAYAIbHOE 3aJaHue. EjkeHenenpHO MpOBOIUTCS
KOHTPOJIb BBITIOJTHEHHUSI pa3esioB MPOeKTa ¢ 0053aTeIbHOW OTMETKOM O BBIIIOJIHEHHOM 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
cereit u moactaniuii OAO «MMKy». C uenpio moBbimieHUss >()PPEKTUBHOCTH BBIMOTHEHUS
KyPCOBOT'O IIPOEKTA PETYJIIPHO IPOBOAATCS UHIUBUAYaIbHbIE KOHCYIbTalMK. [Ipy BeIOIIHEHNN
KypCOBOTO MPOEKTa HEOOXOAMMO IOJIb30BATHCSI OCHOBHOM U JIOTIOJIHUTENBHON JTUTEPATypoil U
npyrumu uctounukamu (MHTEpHET-pecypcesl, 3aBoAcKast HHPOpMAaLUs, PYKOBOISAIINE MaTePUAIIBI
MPOEKTHBIX HHCTUTYTOB). [Ipum odopmiiennn rpaduyeckoil 4acTH NPOEKTa PEKOMEHIYeTcCs
UCITIOJIb30BaHUE anpOOMPOBAHHBIX IPOTPAMMHBIX IIAKETOB, YTO TIO3BOJIIET 3HAYUTEIHHO



MOBBICHTh Ka4eCTBO W ONEPATHBHOCTh PabOTHl. [0 OKOHYaHWU KypCOBOTO MPOCKTHPOBAHUS
Iperno/iaBaTeseM Ha3HAYaeTCs 1aTa 3alUThI.

JJist 3aUThl KypCOBOTO MPOEKTa HEOOXOJIUMO TMOJyYUTh JOMYCK NperoaaBatens. Jlis
ATOr0 HEOOXOAMMO 3a TATh THEH 0 3alUThl C IENbI0 HACHTU(UKAINA HECOOTBETCTBHHA U
BBISIBIICHHSI OITHMOOK HEOOXOIMMO TPE/ICTABUTh TOSICHUTEIBHYIO 3aITUCKy 00beMoM He Ooiee 70
CTpaHUIl M TpapUYecKyl0 YacTb B oObeMe JaByX JUCTOB (opmara Al B COOTBETCTBUU C
HOPMATHUBHBIMU JJOKYMEHTaMU. BBISBICHHBIC OMIMOKHU JOJDKHBI OBITh KAYECTBEHHO YCTPAHCHBI B
orpeieNieHHbIe TpenoaBareneM cpoku. [lociae 1opaboTKH CTYAEHTOM KypCOBOTO NMPOEKTa MPHU
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
MPUCYTCTBYIOIIUMH 33Ja0TCS JOTOJHUTEIbHBIC BOMPOCHL. 1o pe3ymbraTam 3amuThl U X012
BBINOJIHEHHS KYPCOBOTO MIPOCKTA BBICTABIISICTCS UTOTOBas OIICHKA.



MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE cpe/ICTBA /1Js NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemble pe3y/abTaThl 00y4eHHs U OLIEHOYHbIE CPeCTBA 1JIsl IPOBeJAeHHUs MPOMEKYTOUYHOI aTTeCTALNHU

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

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

2. TexHONOTHMYECKUH MPOLECC KOHACHCAIIMOHHON YJIEKTPOCTAHIUH.

3. OcoOeHHOCTH KOHJICHCALIMOHHBIX U TeTI0(QUKAIIMOHHBIX
AJEKTPOCTAHIIUH.

4. TexHONOrHMYECKUH MPOLECC TEIIOPUKAMOHHON 3JIEKTPOCTAHIUH.

5. Knaccuduxkamus, ocobennoctr 1 npuHum padotsr ['IC.

6. I'paduxu Harpy3Ku 3MeKTPOCTAHIIUH U TOTpeOUTENeH.

7. HomuHanbHBIC TOKU U HAIIPSHKEHUS 000PY10BAHHUS.

8. Pexumbl paboThl 000pYJ0BaHUS.

9. KOHCTpyKTHBHOE HCIIOJHEHHE CHHXPOHHBIX T€HEPaTOPOB.

10. HomMuHanbHbIe TapaMeTpbl CAHXPOHHBIX T€HEPaTOPOB.

11. TTapannenbHast paboTa CHHXPOHHBIX T€HEPATOPOB.

12. Cuctembl OXJIaKIEHNUS CHHXPOHHBIX T€HEPATOPOB.

13. Cuctembl BO30YKICHUSI CHHXPOHHBIX T€HEPaTOPOB.

14. ABTOMaTHUECKOE TallIeHHe MOJs.

15. PesxuMbl paboOThl CHHXPOHHBIX T€HEPATOPOB.

16. Knaccuguxkarus tpancopMaTopos.

17. KoHCTpYKTHBHOE HCTIOJTHEHNE TPAaHC(HOPMATOPOB.

18. IapannensHas paboTa TpaHchOpPMaTOPOB.

1. BeiOpatb M mnpoBepuUTh KaOEIbHYIO JUHHUIO MJIs HPUCOSAHMHEHUS
ACUHXPOHHOTO 3JIeKTpojBHUraTens. PacdueTHoe 3HaueHUE NEPHOAUYECKOMN
ClIararIeil TOka KOPOTKOTO 3aMBIKaHWS B HAYAIbHBII MOMEHT BpPEMEHH
cocrasiseT 7,19 KA.

HomuHanbHBIE TapaMeTphl ABUTATEIIS:

Puov=1250 kBT; Ukon=6 kB; COSQron=0,85; Nuon=94%.




Kon
WHJIMKaTOpa

I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEACTBA

2. PacnpenenurenbHOEe yCTPOMCTBO NOACTAHIMH Hampspbkenuem 10 kB
IPEIOIaraeTcsl BHIIOIHUTD KECTKMMHU IIMHAMHU MPSIMOYTOJBHOTO CEYEHUs
60x8 MM?. OCYIIECTBUTb BHIOOP M MPOBEPKY OMOPHBIX M3OIATOPOB IS
yYKa3aHHOM IIMHHOM KOHCTPYKLMHM IIpU PpacCTOSHUM Mexay (asamu
omuHoBkH =300 MM, miuHe mosiockl =750 MM, yaapHOM 3HAYCHHH TOKa
KOPOTKOTO 3aMbIKaHHS Iy;=37 KA.

3. Ha nmoacranumu, rpaguk Harpy3ok KOTOpOHl MOKa3aH Ha PHUCYHKE,
npejmnonaraeTcss  ycraHoBka — tpancdopmartopo  2xTPJIH-25000/110.
[TpoBepuTh AaHHBIA TpaHchOpMATOP MO HArpy304HOM CIIOCOOHOCTH, MpU
ycioBuH, 9to 30% nmorpedburencii moacranuu otHocsTes K 111 kareropuu mo
Ha/IeKHOCTH  DJIEKTPOCHAOXKEHMs, a JUId KOMIICHCALMM PEaKTUBHOU
MOIIHOCTHU HCIOJIb3YIOTCSl JIBa CUHXPOHHBIX JBUIaTesi MOUIHOCThIO 1250
kBt un 6 komnencupyromux yctpoiictB Ttuma KVY-10,5-1800 u naBa
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,
npernoiaraeTcsi yctanoBka tpancgopmaropos 2x TPJIHC-40000/35.
[TpoBepuTh naHHbIN TpaHCcHOPMATOP 110 HATPY30YHOU CIIOCOOHOCTH, ITPH
ycioBuu, 4to 20% norpedureneii noacraniuu otHocstes K 11 kareropuu o
HAJIE)KHOCTH 3JIEKTPOCHA0XKEHUS, a 11 KOMIIEHCAI[UN PEaKTUBHOMN
MOIIHOCTH UCIIOJIb3YIOTCA IIECTh CHHXPOHHBIX JIBUTATeNIel MOILTHOCTBIO 110
800 kBt u 4 xomneHcupyromux ycrpoicrsa tuna KY-10,5-2250.

1234567879 lOll132131415161718192021222324
't

CripaBo4HbIe MaTepHabl Ui OLIEHKU Harpy304HON CIIOCOOHOCTH
TpaHCc(OPMATOPOB BBIIAOTCS MIPENOIABATENIEM.

2. IlpoBepuTh BO3MOXKHOCTH BKJIFOUCHHS Ha TapaUIeIbHYI padoTy
ciioBbIX TpaHcpopmaropoB TPJIH-25000/110, HampspkeHUS KOPOTKOTO
3aMBIKaHUSI KOTOPBIX IO 3aBOJICKMM JaHHBIM COCTaBISIOT 9,89% u 10,4%,
BTOPUYHBIE HANpSIKEHUS B PEXKHUME XOJOCTOTO XOJa IpHU Iojade Ha
NepBUUHYI0 O00MOTKY HampsbkeHust 115 kB cocraBnsitor mo pesyibTatam
npueMo-catounbix ucnsiranuii 10,45 kB u 10,51 xB.

3. BriOpates u mpoBepuTh BbIKIIOUaTeNnb 10 kB B memu CuiIoBOrO
tpanchopmatopa tuma  TPJIH-25000/110  aByxTtpanchopmaTopHOU
HOHU3UTEIHLHOU NoACTAaHI U, CCJIU PACYCTHBIC TOKH KOPOTKOI'O 3aMbIKaAHUA
OT HEProcucTeMbl Ha cTopoHe 10 kKB mojcTaHIum paBHbI:

l,=742xA; | =742xA; i,=10,493 kA ;

o




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. BoiOpare u mpoBeputh BbIKIIOUaTesnb 110 kB B memu cuioBoro
tpanchopmatopa tmma  TPJIH-63000/110  tpextpanchopmaTopHOU
ITOHU3UTENIBHOM MOJICTAHIINH, €CJIM PACUETHBIE TOKH KOPOTKOT'O 3aMbIKaHUS
OT 3HEprocucTeMbl Ha ctopone 110 kB noacTtanym paBHBI:

l,=6541xkA ; | _=6541xA ; 1i,=9250kA ; i, =1862kA

i, =16,524 KA .

2. OcyuecTBUTH BBIOOD 1 MpoBepKy TpaHchopmaTopa Toka 10 kB B nienu
CHHXPOHHOTO JIBUTATelNs MOIHOCTEIO 630 kBT, eciii cymmapHbie pacueTHbIe
TOKHU KOPOTKOTO 3aMbIKaHus Ha cTopoHe 10 kB moacTaHiuu paBHbI:

| ,=12,006kA ; 1, =11787«xA ; i,=16977 kA ; i =26,285«kA ;

i, =32,646 KA .

3. OcymiecTBUTH BBIOOD U MTPOBEPKY TpanchopmaTopa Hanpspkenus 10 kB,
ycraHoBineHHoro B suedike KPY  COII-61M  npowmssoxctea  3A0
«INEeKTPOIIUTY», NByXTpaHncpopmaropHoi noactanmuu 220/10 kB, ecnu k
KOKIOW CEKIMHM IPUCOEOUHEHBI: OJHA BBOJHAS S4elKa, 7 OTXOASIIUX
JIMHUH, O/1HA JIMHMSI 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,
npesmnonaraeTcss  ycraHoBka —TpanchopmaropoB  2xTPJIHC-40000/220.
[TpoBepuTh maHHBINA TpaHcHOPMATOP MO HATPY30YHOH CIMOCOOHOCTH, TPU
ycioBuu, 4to 20% norpedureneii noacraniuu otHocstes K 11 kareropuu o
HAJCKHOCTH JJIEKTPOCHAOKECHUS, a I KOMIICHCAI[UM PEaKTHBHOU
MOIIHOCTH HCHOJNB3YIOTCS 4 CHHXPOHHBIX ABHUTaTeNsi MOIIHOCTHIO 1o 630
kBtr, 2 cunxpoHHeix aBurarenst wmomHocteio 2500 kBt wm 10
KOMIIEHCUpYIonmXx ycrpoiicts Tuna KVY-10,5-2250.
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CrpaBouHble MaTepuanbl JUIsl OLIEHKM Harpy304HOM CHOCOOHOCTH
TpaHc(hOpMaTOPOB BBIAAIOTCS MPEOIaBATENEM.

2. IlpoBepuTh BO3MOXKHOCTH BKJIIOUEHHS Ha TMapaiebHYI0 paboTy
cuioBbiX TpaHcopmaropoB TPJIH-25000/35, nanpsikeHHs KOPOTKOTO
3aMBbIKaHUsl KOTOPBIX MO 3aBOJCKUM JaHHBIM cocTaBisitoT 10,1% u 10,59%,
BTOPUYHBIC HANPSHKEHUS B PEKHME XOJOCTOTO XOJa TpH Iojadye Ha
MEepPBUYHYI0 OOMOTKY HampspkeHus 36,5 kB cocTaBisioT mo pesyibTaTam
npueMo-cratounbix ucneitanuii 10,45 kB u 11,02 xB.

3. Be1Opath 1 poBEpHUTH BHIKIIIOUATENh 6 KB B 1€ KOMITEHCUPYIOIIETO
YCTpOIiCTBAa HOMHUHAJIBHOM MOIIHOCTHIO 2,7 MBap, yCTaHOBJIIEHHOTO Ha
JBYXTPaHC(OPMATOPHON MOJCTAHLIUHU, €CIM CyMMAapHBIE PacyeTHbIE TOKH
KOPOTKOTI'O 3aMbIKaHus Ha cropoHe 10 kB nmoacraHiumy paBHbIL:
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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 monacranmuu 110/10 kB ocymecTBUTh
BBIOOp cOOpHBIX mUH 10 KB, eciau pacueTHBIN TOK B YTSDKEICHHOM PEKUME
paBen 1520 A, Tus = 7260 4, a cymMmMapHbIe TOKH KOPOTKOTO 3aMbikanus 10
kB cocraBmaror 1,=6,698kA ; | =6265kA ; i,=9472kA ;

i, =4,974 kA, iyn =18,025 kA . O6opynosanue 10 kB TIC ycraHoBieHo B

sueiike KPY «Knaccuka» D-12PT mnpousBoxactBa Poccuiickoil rpymibl
KOMITaHUM « TaBpuaa 3JIEKTPUKY.

2. NI300pa3uTe miaH u pa3pe3 SYeHKH CUIIOBOTO TpaHc(hopMaTopa ¢ y3JI0M
ycTaHOBKH TpaHcopmaTtopa B PY wnanpspkenuem 110 kB, cobpanHoM 1o
cXxeMe ¢ ABOWHOW paboyeid m 0O0XonHOW cucTeMamu IMH. Pacmonmoxxenue
BBIKJTIOYATENICH — OJTHOPSATHOE.

3. K ycranoBke npexanonaraercst Boikitouatens BB/TEL-10-20/1000V2.
JlnutenbHbIi MakCUMAalbHBIA TOK MpHCOEAMHEHUsS cocTaBisieT 850 A,
NepuoIMYecKas ciararolas Toka KOpoTKOro 3ambikanus — 23 KA. BeiOpats
TOKOOTPAaHWYUBAIOIINM PEAKTOP U BBIIIOJIHUTH €r0 IPOBEPKY.

3amaHue Ha KypcoBoil mpoekT. Tema: «IIpoexkTupoBaHue TriIaBHON
ITOHU3UTEIBHOM NOJICTAHIIMY 3aBOa TPAHCIIOPTHOTO MAIIMHOCTPOCHUS .

HUcxoaubie TaHHBIEC:
VYcraHoBieHHass 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 xkateropus — 60% I'2—4x30 MBr
III xareropust — 15% S=6000 MBA
U;=110 xB
Husmee Hanpsokenue 6 kB U.=110 xB
KonuuectBo oTxoasmumx uauii 12 Us — Her
['pyHT — cyrnmHOK Us=35 kB
L:=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,
paccUuThIBa€T W BBHIOMPAET YCTaBKU U
XapaKTEPUCTUKU yCTpoHCcTB P3A

CXCMBI

1. TlpoBepuTh BO3MOXHOCTh BKJIIOUEHHS Ha TMapalieIbHYIO padboTy
cuioBeix TpaHchopmatopoB T/IH-16000/110, HanpspkeHHS KOPOTKOTO
3aMbIKaHUsl KOTOPBIX IO 3aBOJICKMM JaHHBIM COCTaBISIIOT 9,89% u 10,4%,
BTOpUYHbIC HAMNPSKEHUS B PEXKHUME XOJOCTOTO XOJa IpHU IMojadye Ha
NEepBUUHYI0 O0MOTKY HampsbkeHus: 115 kB cocraBnstor mo pesyibTatam
MPUEMO-C/IaTOYHBIX UcnbiTanui 6,3 kB u 6,4 kB.

2. M300pa3uTe miaH U pa3pe3 s4elKku CUII0BOro TpaHchopmaropa ¢ y3JI0M
ycTaHoBkH TpaHchopmaTopa B PY mnampsikenuem 110 kB, co6panHoMm mo
CXeMe C OJMHApHOM CEeKIMOHUPOBAHHOM paboyel CcHUCTEeMOH UIMH.
Pacnionoxenne BbIKIIIOYATENIEH — OJHOPSAHOE, PACIOJIOKEHUE CEKIHU —
napajesibHOe.

3. K ycranoBke mpennonaraercsa Belkitoyarenb VD4 1206-16 c
HOMHUHAJIBHBIM TOKOM 1250 A. JlnuTenbHbIH MaKCUMaJIbHBIA  TOK
npucoenuHenuss cocrasisier 1190 A, mepuonuueckas ciararoimas ToKa
KOPOTKOTO 3aMbIKaHus — 19 KA. BeIOpaTh TOKOOTpaHHYUBAIOIINAN PEaKTOp U
BBITIOJIHUTH €T0 ITPOBEPKY .

3amanne Ha KypcoBoil mpoekT. Tema: «IIpoekTupoBaHue TIaBHOU
MMOHU3HUTEIbHON MOACTAHIINHU MpEeANPUITHS nonurpaduuecKoi
MPOMBIIIJICHHOCTH).

Hcxoanblie JaHHbIE:
VYcTaHoBiieHHAs MOITHOCTE 60 T:1-3x 125 MBA
MBT T2 -2 x 80 MBA
Koaddumment crpoca 0,36 AT — nHer
I'1—2x 100 MBT
I'>—-4 x40 MBT
S=5600 MBA

I kaTeropust — HeT
II xkateropus — 50%

III xareropust — 50% U;=220 kB
Husmee nanpsxenue 6 kB U,=220 kB
KonnuectBo oTx0oaamux auHun 16 Us — HeT
I'pyHT — BIIa’KHBII TIECOK Us=220 xB

L1 —mner
KonnuecTBo TpaH3UTHBIX JTUHUH 2 L2=2x20km

La=2x 14 xm




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

[TpomexxyTouHast aTTecTalys M0 AUCHUIUIMHE « NEKTPUYECKUE CTAHLIUU U TIOJCTAHIIMI
BKJTIOYAET TEOPETHUECKUE BOIIPOCHI, TO3BOJISIOLINE OLIEHUTh YPOBEHb OCBOCHUS 00YJatOIMMHCS
3HAaHUW, W TPAKTUYECKHE 3aJaHUs, BBIABISIONIUE CTENEHb CPOPMUPOBAHHOCTH YMEHUH U
HaBBIKOB. [IpoBoauTcs B hopme 3x3aMeHa 1 B (hOpMe BBITIOIHEHUS U 3aLIUTHI KyPCOBOTO IIPOEKTA.

DK3aMeH MO0 JTaHHOW TUCIUIUIMHE MPOBOAMUTCA B YCTHOU (popMe Mo 3K3aMeHalMOHHBIM
OuneraM, KaXKAblii M3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OAHO MPAKTUYECKOE
3aJlaHue.

IMoka3aTe/in U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJINYHO» (5 6a/ioB) — 00yvaromuiics 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe U TIIyOOKOe 3HaHHE
y4eOHOro MaTepuaia, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3a/aHus, CBOOOJIHO ONEpUPYET
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYAIMX TOBBIIIEHHON CIIOKHOCTH;

— Ha OLIEHKY «Xopouoy» (4 6anna) — oOyJaromuiics 1eMOHCTPUPYET CPETHUI YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYTHEHHUS [IPH aHAJTUTHYECKUX ONEpallUsX, IEPeHOCce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIlHH;

— Ha OIICHKY «YIOBJIETBOPHUTEIbHO» (3 Oamna) — oOydaroImuics IEMOHCTPUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMH: B XOZE KOHTPOJIHBIX MEPOIPHITHI
JOTYCKAIOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHUH, HaBBIKOB,
00yJaromuiCsl UCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHs TPH OINEPUPOBAHUHM 3HAHUAMHU U
YMEHHSIMHU MPU UX MIEPEHOCE Ha HOBBIE CUTYAIUH;

— Ha OILICHKY «HEeYJI0BJIETBOPUTEJbHO» (2 Oamia) — OO0ydaroUIMiics JAEMOHCTPUPYET
3HaHus He Oonee 20% TEOpeTHYEeCcKOro Marepuana, JOIMYCKaeT CYIIECTBEHHbIE OLIMOKM, He
MOYKET MOKa3aTh WHTEIUICKTyaJIbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4;

— Ha OLICHKY «HeYyAOBJIEeTBOPHUTEJbLHO» (1 Gayn) — oOydarouuiics He MOXeT MoKa3aTh
3HaHUS HAa YpPOBHE BOCIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIWU, HE MOXKET I0Ka3aTh
UHTEJUIEKTyaJIbHbIE HaBBIKU PEIIEHUs MPOCTHIX 3a1ad.

KypcoBo#i mpoeKT BBITOTHSAETCS IO PYKOBOJICTBOM IIpENO/aBaTelis, B MPOIECcCce ero
BBINOJIHEHUS] 0Oy4arONIMNCS pa3BUBAET HABBIKM K MPOEKTHO-KOHCTPYKTOPCKOM JEesTEeIbHOCTH,
3aKperuisis W OJHOBPEMEHHO pacIIupss 3HAHHs, TOJTY4YeHHbIE TIpH H3YYCHHH Kypca
«DNeKTpUYeCcKre CTAaHIIUK 1 OACTaHIUM». [Ipy BEINOIHEHNN KypCOBOTO MPOEKTa 00ydJaronuics
JOJDKEH TI0Ka3aTh CBOE YMEHHE padoTaTh C HOPMATHBHO-TEXHHYECKOW JTOKyMEHTAalued |
JPYTUMHU JIUTEpAaTYypPHbBIMM HCTOYHMKAMH, a TakKe BO3MOXKHOCTb CHUCTEMaTH3UpPOBaTh W
aHATM3UPOBATh (PAKTUYECKHUI MaTepPHall H CAMOCTOSATEIIEHO TBOPYECKH €r0 OCMBICIIABATH.

B mpornecce moAroToBKM KypcoBOro MpoekTa oOydaromMics JOJDKEeH pa3odparbes B
TEOPETUYECKUX BOIPOCAX, CAMOCTOSITENFHO MPOAHAIU3UPOBATh TPAKTHUECKUI MaTepua,
nopoOHO npopaboTaTh U 000CHOBATh MPOEKTHBIE PEILICHUS.

IMoka3aTe/in U KPUTEPUH OLIEHUBAHUS KYPCOBOIO NMPOEKTA:

— Ha OIICHKY «OTJHYHO» (5 0aJJIOB) — MPOEKT BBHIMOJIHEH B COOTBETCTBHHM C 3aJaHUEM,
00yJaromuics TTOKa3bIBaeT BEICOKMH YPOBEHb 3HAHUH HE TOJIFKO Ha YPOBHE BOCITPOU3BEICHUS U
00BsicHeHUs1 MH(pOpMAIMM, HO M HMHTEUIEKTyaJbHbIE HABBIKM pELIeHHs NpolieM M 3ajad,
HAXOKJCHUS YHUKAIBHBIX OTBETOB K TPOOJIEMaM, OIICHKH U BEIHECEHUS] KPUTHUECKUX CYKICHHIA;

— Ha OLEHKY «Xopomo» (4 6aiia) — MPOEKT BBHINOJIHEH B COOTBETCTBUU C 33a/1aHUEM,
o0yJaromuicsl TOKa3bIBaeT 3HAHUS HE TOJBKO HAa YPOBHE BOCIIPOM3BENEHUS M OOBSICHEHUS
uHpOpPMalLlMK, HO M HMHTEIJICKTyalbHble HAaBBIKM pelIeHHs NpolieM M 3ahad, HaXOXKACHUs
YHHUKQJIFHBIX OTBETOB K TpoOIeMam;

— Ha OIICHKY «YI0BJIETBOPHUTEIbHO» (3 Oaijia) — MPOEKT BBHINOJHEH B COOTBETCTBUU C
3aJjaHueM, OOy4aloUMiicsi MOKa3bIBaeT 3HAHUS HA YpPOBHE BOCIPOM3BENCHUS U OOBSICHEHUS
UH(OPMALINHU, UHTEIUIEKTyalIbHbIE HABBIKU PEIICHUS MPOCTHIX 33/1a4;



— Ha OLIEHKY «HeY/I0BJIeTBOPUTEJIbHO» (2 6aruia) — 3ajlaHue MPenoiaBaTeisl BHITOJIHEHO
YaCTHUYHO, B MPOIECCE 3aLIUTHI pabOThl 00YYAIOIIUICS JOMYCKAeT CYIIECTBEHHbIE OIIMOKH, HE
MOJKET MOKa3aTh MHTEJUIEKTYya IbHble HABBIKU PEIICHUsI IOCTABICHHOM 3a/1a4H;

— Ha OILICHKY «HeY/JA0BJIETBOPUTEJLHO» (1 0Oayn) — 3aganue mpenoaaBaTelis BHIIOTHEHO
YaCTUYHO, OOYy4YaroIIMiicsi HE MOKET BOCHPOU3BECTH U OOBSICHUTH COJEp)KAHUE, HE MOXKET
[I0KAa3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PELICHUSI IOCTABJIEHHOM 3a/1auH.



