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1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

enbto npenogaBaHus JUCLHUILUIMHBI «QJIEKTPUUECKHE CTAHIIMU U TIOICTAaHIIUNY SIBIISIETCS
(dbopMuUpoBaHHE y CTYIEHTOB 3HAHWH B BOIPOCAaX YCTPOMCTBA M PabOOTHI BBICOKOBOJIBTHBIX
IEKTPUYECKUX allllapaTOB, CX€M M KOMIIOHOBOK JJIEKTPUYECKOM 4YacTU DJIEKTPO-CTaHLUN
IIPOMBIIIIJIEHHBIX IPEIIPUITHH, PEXUMOB UX paOOTHI, yIIPABJICHUS.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmbl

JucuuminHa DNeKTpUYeCKUe CTaHIMU U MOJCTAHIIMM BXOJUT B YacTh y4eOHOTIO IIaHa
(bopMupyeMyro y4aCTHUKaMHU 00pa30BaTeIbHBIX OTHOMICHNH 00pa30BaTEIbHON MPOTPAMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMBI  3HaHMsS  (YMEHHUs,  BIJIAJICHUS),
c(OpMHUPOBAHHBIC B PE3YJIbTATE H3yUCHHS AUCIUTUINH/ TPAKTHK:

®dusuka

OO11as sHepreTuka

DneKTpUYeCKre MalIuHbI

DIEeKTPOIHEPTETUYECKIE CUCTEMBI U CETH

3HaHus (YMEHMs, BJIaJIHUS), OJyYEHHbIE IPU U3YYEHUU AAHHOW JUCLMIUIUHBI OyayT
HEOOXOIUMBI JIJISl U3YUSHHS TUCITUTUTAH/TIPAKTHK:

Peneiinas 3aniuta 1 aBTOMaTH3AIMS AIEKTPOIHEPTETUICCKUX CHCTEM

DneKTpocHaAOKEHNE

DKCIUTyaTaus ¥ MOHTaX CUCTEM DJIEKTPOCHAOKEHHSI

HanexHoCTh cucTeM 351eKTpoCcHa0KEHUS

[ToxroToBka K cade u ciada ToCyAapCTBEHHOTO IK3aMeHa

[ToaroroBka k mporeype 3aniuThl U 3alI1Ta BHITYCKHON KBaTU()UKAITMOHHOM PabOTHI

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynpTare oOCBOEHHSA OUCHUIUIMHBI (MOXyJNs) «DJEKTpUYECKHWE CTAaHUUU U
MOACTaHIIMI 00yJaroIHiics J0HKEeH 001a1aTh CIeTYIOIIUMH KOMIETECHIIUSIMHU:

Ko nanukartopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

[IK-3 CnocobOeHn mnpuHUMaTh y4yacTHE€ B MPOECKTHUPOBAHUU OOBEKTOB MPOQecCHOHANTBHON
NESITeIbHOCTH B COOTBETCTBUM C TEXHMYECKUM 33JaHHEM M HOPMATHUBHO-TEXHHUYECKOU
JOKyMEHTaIMei, cobmoaas pa3audHble TEXHHUUYECKHe, dHeprodhdeKTuBHbIE U IKOJOTUYECKHE
TpeOOBaHUSA M TPOBOJUTH OOOCHOBaHHE NPOCKTHBIX pELICHUN, a Takke O0QOPMIATh
TEXHUYECKVIO TIOKYMEHTAIIHUIO Ha PA3IMYHBIX CTAAMIX PAa3pa00TKH OIPOEKTa

I1K-3.3 Bri6upaeT o6opyaoBanue Uit OTAEIBHBIX Pa3/esioB MPOEKTa Ha PA3IUYHBIX
CTaIusAX TPOCKTUPOBAHUS CHUCTEMbl DJIEKTPOCHAOXKEHHUS OOBEKTOB
KallMTaJIbHOTO CTPOUTEILCTBA

I1K-3.2 BriOupaer onTUManbHBIE TEXHUYECKHE PCEIICHHUS I pa3paboTKu
OTICNBHBIX PAa3/IeJIOB HA Pa3IUYHBIX CTAJUAX MPOEKTAa CHUCTEMBI
ANEKTPOCHAOKEHUS 00BEKTA KAMUTAILHOTO CTPOUTENHCTBA

[1K-3.1 PazpabGaTtbiBaeTr u odopmisieT KOMIUIEKTHI MPOEKTHOM u  paboueit
JOKYMEHTAIIMM IPOCTBHIX Y3JI0B CHCTEMBI 3JEKTPOCHAOXKEeHHS OOBEKTOB
KaIUTAJIbHOIO CTPOUTENBCTBA

IIK-5 CnocobGeH olleHMBAaTh HOpPMANbHBIE, YTSIKEIECHHBIE M MOCIEaBAPUIMHBIE DPEXHUMBI U
JIMKBUAMPOBATH aBAPHIMHBIE PEXKUMBI paOOThl 00BEKTOB PO EeCCHOHATBHON JIeITEIbHOCTH

I1K-5.3 CocraBnser cxeMmbl 3aMelIeHUss Ha O0OCIyXHBaeMOM 0OOpYyJOBaHHUH,
paccunMTHIBAET  NapaMeTpbl  peXUMa  KOPOTKOIO  3aMbIKaHUS  Ha
obopynoBanuun PY u JIDII, paccuuteiBaeT M BBIOMpAaeT YCTaBKU H
XapaKTEPUCTHKH ycTporcTB P3A




[1K-5.2

[IpoBoAUT TPOPUIAKTHUECKUE WCIBITAHUS M OCYLIECTBISET aHAIU3

(hYHKIIMOHMPOBAHHUSI YCTPOMCTB PEACHHOM 3aIlIMTHl 1 aBTOMATHKH

[IK-5.1

Opranu3oBbIBacT MIPOBEJICHUE aBapUIHO-BOCCTAHOBUTEIBHBIX
PEMOHTHBIX pabOT Ha 000PYI0BAHHMH IO ICTAHIIHIA

n




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIsAeT 4 3a4eTHBIX eauHull 144 akaj. 4acoB, B TOM

YHUCIIC:

— KoHTakTHas padora — 90,5 akay. gacos:
— aynuTopHas — 85 akajl. 4acoB;
— BHEayIMTOpHAs — 5,5 aKaJl. 4acoB;

— camocTosTenbpHas padbora — 17,8 akas. 9acos;

— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - KypcoOBOU MPOEKT, IK3aMEH

AynuropHast I =
o | xonraxrhas paGora E = ®opma TekyIero
=
Pasnen/ Tema § (B akaz. yacax) E > Bun 3 KOHTPOJIA Ko
g 3 ©| camocTosATENBHOM |  ycreBaeMOCTH U
JIMCLIUTUTHEI 3 e = .. | xommereHmm
3 8 5 paboThI MPOMEXYTOTHOM
Tlex. 7ab. | mpaxT. ER aTTeCTALMN
3aH. 3aH. | O &
1. Teoperuueckuii paszuen
CaMOCTO_ﬂTCJ]bHOC MK-3.1,
1.1 1. Bsenenue. JBvieHIEe VICOHON I1K-3.2,
Knaccudpukanus v M ) y I1K-3.3,
N 2 05 JIUTEPaTypBI; BxonHoit KOHTpOITB.
AJNIEKTPUYECKUX CTaHLUU U _ popaGoria I1K-5.1,
MOJICTAHIIHIA. nexirfoaﬂoro I1K-5.2,
Marepuaa. lK-53
- IIK-3.1,
CaMOCTOSTEIILHOE IK-3.2
1.2 2. Texnomorudeckuii H3Y4CHHC YICOHOI HK-3'3’
Iporiecc MPOU3BOACTBA 2 0,5 JUTEPATYpBI; Oxkcmpecc-omnpoc. HK-5'1’
3JIEKTPOIHEPTHU. — npopaboTka HK-5'2’
JIEKIIUOHHOTO HK-S' 3'
MaTepuara. '
6
- IK-3.1,
CaMOCTOSITEIILHOE K-3.2
1.3 3. T'paduxu Harpysku H3YYCHHC YICOHOI HK-S.S’
9JIEKTPHYECKUX CTaHIHH H 2 0,5 JIUTEPaTyphL; DOkempecc-ompoc. K-5.1.
MIOACTaHIHH. — npopaboTka HK-5.2’
JIEKIIUOHHOTO HK-S. 3’
MaTepuarna. '
- IK-3.1,
CaMOCTOSITEIILHOE IK-3.2
14 4 CHHXpOHHBIE H3yYCHHC YIeOHOI HK-S.S’
TE€HEPATOPEI 4 0,5 JINTEPATYPEL, DKCIpecc-ompoc. HK-5.1’
NEKTPHIECKUX CTAHIHH. — npopabotka HK-5.2’
JIEKIUOHHOI'O .
Marepuana. MK-53




IK-3.1,

CaMOCTOSITENEHOE IK-3.2
15 5. CuioBbie u3ydeHne yaeOHoi IK-3 3’
TpaHc(hOpPMATOPEI u 0,5 JIUTEpaTypBbl; Okcnpecc-onpoc. HK-5.1,
aBTOTPaHC(HOPMATOPEL. — npopaboTKa HK-5.2,
JIEKIIMOHHOTO HK-5.3,
Marepuana.
CaMOCTOSITENEHOE
u3ydyeHue yueOHoi K-3.1
1.6 6. O6mme ceenenus 06 JIUTEPATYPHI; HK-3.2,
000pyI0BaHUU — popaboTKa HK-3. 3’
pacpeenuTeNIbHbIX 0,5 JIEKLIHOHHOT'O AKP Nel. HK-S.l,
YCTpOMCTB. BbIKmtouaTenu MaTepHana; HK-S:Z:
BBICOKOTO HAIPSHKECHHSI. - MOJroTOBKA K ITK-5.3
AyIMUTOPHOI
KOHTPOJIBHOM
pabore.
1.7 7. Pazpenunureny, — K-3.1
OTJEITUTEIH, CaMOCTOSITEIIBHOE HK-3:2’
KOPOTKO3aMBbIKATEIH, U3y4eHUE Y4eOHOM K-3 3’
BBIKJIIOUYATENH  HArpy3KH. 0,5 JIUTEPATYPHI; DKcrpecc-onpoc. HK-S.l’
ITpuBos! — npopaboTka HK-5.2’
KOMMYTalMOHHBIX JIEKIIMOHHOTO HK-S..B’
anmapaToB. Marepuana.
- MK-3.1,
CaMOCTOSITENBEHOE K-3.2
1.8 8. UsmepurenbHble u3ydeHue yueOHoi K-3 3’
TpaHcopMaTopel TOKa U 05 JIUTEPaTyphbl; Dkcnpecc-onpoc. HK-5'1’
HanpsDKEHUsL. — npopaboTka HK-5'2’
JIEKLIHOHHOT'O y
MaTepuara. MK-5.3
CaMOCTOSITENBEHOE gﬁ:g%’
1.9 9. OrpanuyeHue TOKOB H3yHeHue yueOHol HK-3'3’
e 0,5 JIUTEPATYPHI; DKcrpecc-onpoc. D
KOPOTKOT'O 3aMbIKaHHSI. _ npopaboTka gﬁ-g%,
JIEKLILOHHOT'O '
Mmarepuana. [IK-5.3
- MK-3.1,
1.10 10. Bhibop CAMOCTOATEIBIOC IK-3.2,
3JIEKTPOOOOPYI0BAHHUS M3ydCHHE Y4COHOM [1K-3.3
0,5 JIUTEPATYPHI; DKcmpecc-onpoc. D
PacTIpeeIMTENbHBIX _ npopaboria IK-5.1,
YCTPOHCTS. JIEKIOHHOT'O 1;[[[;(-5523’
MaTepuarna. ~
CAMOCTOSATENBHOE MR-3.1,
111 11. TokoBenyuiue 9 I1K-3.2,
YacTH pacrpene/IUTeIbHBIX M3yHeHUE yueGHOl [K-3.3
. N 0,5 JIUTEPaTypBbI; DKcmpecc-onpoc. D
yeTpoficTs  cramumit _ npopaboria IK-5.1,
MO CTAaHLIUIA. JIEKIHOHHOro %If{-5523,

MaTepHaa.




IK-3.1,

1.12 12. Cxembl CaMOCTOSITEIBHOE K-3.2
EKTPUIECKUX U3ydeHHe yaeOHOH HK-3.3,
COEIMHEHUH 2 0,5 JIUTEPaTYpBI; DKcnpecc-onpoc. HK-5.1,
MEKTPUYECKUX CTAHIUHA U — mpopaboTka HK-5.2,
MOJI-CTaHIIHM. JIEKIIMOHHOT' O HK-S. 3’
MaTepuaa. '
1.13 13. 3amuTHOoE - K-3.1
3a3eMIICHUE u CaMOCTOSITENEHOE HK-3.2’
rpo303amuTa U3y4eHue y4eOHoi HK-3.3,
pachpenenuTebHbIX 2 0,5 JIUTEPATYPHI; Dkcnpecc-onpoc. HK-S.l,
YCTPOMCTB u — npopaboTka HK-5.2,
000pyaOBaHHS JIEKIIMOHHOTO HK-S. 3’
TTOJICTaHIIHH. MaTepuara. '
CaMOCTOSITEIIFHOE IIK-3.1,
1.14 "14. Komctpyiwn u u3ydyeHue yueOHoi IK-3.2,
KOMITOHOBIH UTEPaTypHI; IK-3.3
pacnpenenuTenbHbIX 4 0,5 JIHTCPATYPEL, AKP No2. >
CTPOWCTB ANEKTPUUESCKUX — IOATOTORKA K IK-5.1,
ZT;EHI/Iﬁ u nozICTTaE-mHﬁ ay/HTOPHO [IR-5.2,
’ KOHTPOJIbHON IK-5.3
pabore.
Uroro no pazneny 34 7
2. JTabopaTopHbIe 3aHATHS
2.1 15. BBoaHbii
WHCTPYKTQ)X 110 TEXHUKE CobecenoBaHue 10 [K-3.1,
0€e30I1aCHOCTH. CaMocCTosATENIbHOE TEXHUKE I1K-3.2,
O3HaKoMJICHHE c 2 05 U3yUYCHHE 6e30MacHOCTH MPU [K-3.3,
00opyaoBaHHEM ' METOIMYECKUX BBITIOJTHEHU T [K-5.1,
J1a60paTOpHUu. Beinaua YKa3aHHH. n1abopaToOpHBIX [K-5.2,
3a/laHus Ha JIAOOpaTOPHBIC pabor. [K-5.3
paboThl.
2.2 16. JlabopatopHas  BLITIOHEHHE [K-3.1,
pabora Nel «BkiroueHue o I1K-3.2,
nabopaTopHOH 3amura
CHHXPOHHOTO TEHepaTopa ) . [1K-3.3,
321 0,5 paboThI; nabopaTopHOH
Ha TapajuieNbHyI0 paboTy [K-5.1,
3 — IOArOTOBKA K paboter Nel.
C CEeThI0 METOJOM TOYHOM AT IK-5.2,
PY4YHOH CHHXPOHU3ALMI) HUHTE: I1K-5.3
— BBITIOJTHEHUE TIK-3.1,
2.3 17. JlaGopaTopHas 1a60PATOPHO Sammra MK-3.2,
pabora Ne2  «[ameHue paTop - N I1K-3.3,
221 0,5 paboThI; nabopaTopHOM
o CHHXPOHHOIO I1K-5.1,
— MOArOTOBKA K paboter Ne2.
reHepaTopay. samre [K-5.2,
) I1K-5.3
24 18. JlaGopatopHas — BBITIOJTHEHHE gﬁ:g%’
pabora Ne3 nabopaTopHOH 3amura HK-S.S’
«MopaenupoBaHue 221 0,5 paboTsI; nabopaTopHOM HK-5.1’
YCTaHOBHUBIIECTOCS PEXUAMA — TIOATOTOBKA K paboter Ne3. HK-5.2’
paboThl TpaHchOpMaTopa. 3alure. HK-S. 3’
— BBITIOJTHEHHUE IR-3.1,
2.5 19. JlaGopaTopHas Ha60DATODHOI Samuira MK-3.2,
pabora Ne4 «Orpannuenue parop H . I1K-3.3,
221 0,5 paboTsI; nabopaTopHOM
TOKOB KOPOTKOI'0 — HOArOTOBKA K paGors Nod I1K-5.1,
3aMBIKAHHS. o [1K-5.2,
3aIIuTe. I1K-5.3
26 20. JlaGopaTopHas — BBITIOJTHEHHE gﬁ:g;
pabora Ne5 «M3yuenue 1abopaTopHOH 3amura HK-S.S,
KOHCTPYKTHBHOI'O 2/21 0,5 padoTH; 11ab0paTOpHOH HK-5.1,
HUCIIOJHEHHUS STYEHUKU — IIOATOTOBKA K paboThr Ne5. .
MK-5.2,
KPY». 3aIIUTE.

I1K-5.3




2.7 21. JlabopaTopHasd K-3.1
pabota Ne6 «OmnepaTHBHBIC — BBINIOJIHEHUE K 3'2’
MIEPEKITIOYEHHS B 71a00paTOpHOH 3amura K 3'3’
aCIPEACTUTEIbHBIX 4/21 0,5 a0O0ThI; 11abopaTopHOt e
IIK-5.1
YCTpOMCTBax — MOATOTOBKA K paboTer Ne6. K 5'2’
MEKTPUIECKUX CTAHIUHA U 3aIIHTE. TIK 5' 3’
TOJICTAHIUI. '
Hroro 1o pasneny 17/121 3,5
3. IlpakTHyeckue 3aHAThSL
CaMOCTOSITCIIBHOE
TPUHSATHE
MIPOEKTHBIX
3.1 22. [TIlpaktuueckoe Ie)meHmZ " K-3.1
3aHatue  Nel «Pacuer BIE’IHOHHGHHG Beinonnenue K 3'2’
JNIEKTPUYECKUX  HArpy30K ACUCTOB C paszena KypcoBOro HK-3.3,
TMOHU3UTEIILHON 0,5 I/ICI'?OJ'IB?;OB&HI/ICM npoekra «Pacuer K 5'1’
MOJCTAHIIMM W  BBIOO DJICKTPHUYECKUX .
KOﬁHeHCIIfI — P PEKOMEHJ0OBaHHO Han o IIK-5.2,
o oﬁCTBI;y}O i IuTepa-Typhl U TPY30. IK-5.3
yerp ’ MNutepuer-
HMCTOYHHMKOB H C
KOHCYJTbTAIUSIMA
npenoaaBaTtens
CaMOCTOSITCIIBHOE
3.2 23. [Tlpaxtuyeckoe HOHHSTHE
3anatue  Ne2  «Boibop P
qyuciia u MOII[HOCTH TPOCKTHBIX
peleHni u I1K-3.1,
CHJIOBBIX Brimonnenue
aHcdopmaTopoB BRIMOHCHHE azJiesia KypcoBOoro MR-3.2,
Tl:prBepKIa)l por 0,5 PacteToB ¢ pnpoeKTa Z%bﬁop IR-3.3,
y
HCII0JIb30BAHUEM I1K-5.1,
aHc(hopMaTopoB o YHUCIa ¥ MOITHOCTH
:/EHOB(};MI/)[ b PEXHUMOB DCKOMCHJIOBAHHO TpaHC(I)OpMa].J:FIOPOB» [IK-5.2,
A " W IuTepa-Typhl U ’ [K-5.3
HNurepuer-
CHCTEMATHYECKHX P
HCTOYHHUKOB H C
TIEPErpy30K».
KOHCYJIbTalUAMK
npenoaaBaTens
CaMOCTOSITCIIBHOE
MPUHSATHE
MPOEKTHBIX
3.3 24. Tlpakruueckoe P .
sansmie No3  «BhiGop 1 pelleHUH 1 Brimonnenue IIK-3.1,
OGOCHOBaHI/;e fX@M BBITTOJTHEHHE paszena KypcoBOro I1K-3.2,
D LEKTOHIECKIX 05 pacueToB ¢ npoekra «Beioop I1K-3.3,
coen}};eHnﬁ ou ' HCITOJIB30BaHUEM CXeM IIK-5.1,
KOMEHTOBaHH MpeAeIUTEIbLHBIX -5.2,
HDOCKTHDOBAMII p €KOMEH/IOBAHHO |paclpeenTe IIK-5.2
HEHCTaHEHH» W IuTepa-Typhl U YCTPOMCTBY. [K-5.3
’ Wurepuer-
HMCTOYHHUKOB H C
KOHCYJIbTAlUAMH

npernogaBaTeiIsa




CaMOCTOATCIIbHOC

NPUHSATHE
3.4 25. Ilpaktuueckoe P
MPOEKTHBIX BeimonneHne
3anatue  Ne4  «Pacuer N
pelIeHni u paszena KypcoBoro IK-3.1,
TOKOB KOpPOTKOT'O
BBITIOJIHEHHE npoekra «Pacuer IIK-3.2,
3aMBIKaHHS B
pacueroB ¢ TOKOB KOPOTKO-TO IIK-3.3,
MaKCHMaJIbHOM u 0,5
HCII0JIB30BaHUEM 3aMBIKaHHUS B I1K-5.1,
MHUHUMAJBHOM PEKHMax C
PEKOMEHJIOBAaHHO | MaKCHUMaJIbHOM U IIK-5.2,
y4eTOM  IMOINUTKH  OT .
1 IUTEepa-Typhl U MHUHHUMAaJIBHOM IK-5.3
BBICOKOBOJIBTHBIX
o Wnrepher- PeKIMAXY.
JIBUTATEIICH
WCTOYHUKOB U C
KOHCYJTbTAIUSIMU
TIpeToIaBaTeNs
CaMOCTOSITENIEHOE
TPUHATHE
MPOSKTHBIX BeimonneHne
pelieHui u paszena KypcoBoro IK-3.1,
35 26. Ilpaxtnueckoe BBINIOJIHEHUE npoekTa «Bpibop IK-3.2,
3ansaTue Ne5 «Bbibop u 05 pacdeToB ¢ 000py0BaHUS U IK-3.3,
MPOBEpPKa  BBIKJIIOYATENEN ' HCIIOJIb30BaHUEM TOKOBEIYILIHUX [K-5.1,
U pa3beAUHUTENEH. PEKOMEHJOBaHHO JacTen IK-5.2,
1 IUTEpa-Typhl U | pacrpeneauTeNnbHbIX IK-5.3
Wurepuer- YCTPOUCTBY.
HCTOYHUKOB U C
KOHCYJTbTAIUSIMA
TperoiaBaTes
CaMOCTOSITENBEHOE
NpUHATHE
MPOEKTHBIX Brinonnenue
eLIeHUH U a3jieria KypCcoBOIo IIK-3.1
3.6 27. [Ilpakruueckoe p pasit yp !
BBITIOJTHEHU npoekra «Beioop [K-3.2,
3anatue Ne6 «Bbvibop u
pacueroB ¢ 0o0opy/oBaHUS U [K-3.3,
MPOBEPKA H3MEPUTEIbHBIX 1
HCIIOJIb30BAHUEM TOKOBEIYILIUX I1K-5.1,
TpaHc(hOpMaTOPOB TOKA M .
PEKOMEH/IOBaHHO yacTten I1K-5.2,
HaNpPsDKEHUSD». .
W TUTEepa-Typhl U | pacrpeneauTenbHbIX [K-5.3
Wurepuer- YCTPOUCTBY.
WCTOYHHUKOB U C
KOHCYJIbTallUsIMU
npernoxaBaTesns
CaMOCTOSITENEHOE
NPUHSATHE
MPOEKTHBIX Brmmonnenne
CILICHUI U azJiena KypcoBOro MK-3.1
3.7 28. [Ilpaktuueckoe p pasit yp !
BBITIOJTHCHU G npoekra «Beioop [1K-3.2,
3anatue Ne7 «Bvibop u
pacueToB ¢ 000py/IOBaHHS U [1K-3.3,
MIPOBEpKa OLITTHOBKHU 1
HCIIOJIBb30BAHUEM TOKOBETYIIUX I1K-5.1,
pacnpe-aenuTeabHBIX .
M PEKOMEHTOBaHHO yacTten I1K-5.2,
YCTPOHCTBY. .
W TUTEepa-Typhl U | pacrpenenuTenbHbIX IK-5.3
Wurepuer- YCTPOUCTBY.
WCTOYHUKOB H C
KOHCYJIbTALIMSIMU

npernogaBaTeiIsa




CaMOCTOATCIIbHOC

NPUHSATHE
3.8 29. [Ilpakrtuueckoe HPOEKTHBIX
3ansTie Ne8 «Paspaborka pelIeHni u Brimonaenue IIK-3.1,
KOHCTPYKTHBHOI'O BBINIOJIHEHUE paszena KypcoBoro IK-3.2,
UCIIOJIHEHUSL OTKPBHITOO M 5 18 pacyeToB ¢ [POEKTa IK-3.3,
3aKpBITOrO UCIIOJIb30BaHUEM «KoHcTpykius IK-5.1,
pacipeenuTelbHbIX PEKOMEHJIOBAHHO |pacIpeeIuTeNbHbIX IK-5.2,
YCTPOMCTB, KOMIIOHOBOK H 1 IUTEepa-Typhl U YCTPOKICTBY. IK-5.3
CX€M 3aIOJIHEHUS. WHTepHeT-
UCTOYHUKOB U C
KOHCYJIbTalUsIMU
npernojaBaTess
CaMOCTOSITENIEHOE
TPUHATHE
HPOCKTHBIX
pelieHui u
BBINIOJIHEHUE
pacyeros ¢ Brinmonnenue
39 30. TMpakmmeckoe UCIIOIb30BAHUEM | Pa3JIesIoB KypCOBOIO TK-3.1,
sansmue. Nel0  «Bribop PCKOMEH/IOBAHHO | IPOEKTa «Bp160p MK-3.2.
i muTepa-Typhl U | OIepaTUBHOIO TOKa»
OIIEepaTUBHOTO TOKA. IK-3.3,
Pacuer Harpy3ox u BbIOOD ! ! Hrreprer- u «Bribop IK-5.1,
UCTOYHUKOB U C | TpaHCHOpMaTOpOB
TpaHchOopMaTOpoB IK-5.2,
KOHCYJIbTallUsIMU COOCTBEHHBIX
COOCTBEHHBIX HYXI». . IK-5.3
npenonasatens; | Hyxm». Ilonroroka
— oopmiteHHE K 3alIuTe.
MOSICHUTENBbHON
3aIUCKU U
rpadudecKon
YJaCTH MPOEKTa,;
— MOATOTOBKA K
3alIuTe.
- MK-3.1,
CaMOCTOSITEIILHOE I1K-3.2,
3.10 31. TlomrotoBka K U3y4YCHUE YYEOHOM SK3aMeH [1K-3.3,
JK3aMEHY. JIUTEPATYPHI, ’ [K-5.1,
KOHCIIEKTOB I1K-5.2,
JIEKLIMH. IK-5.3
Wroro no pazaeny 34 7,3
HUroro 3a cemectp 34 (17/12U| 34 17,8 3K3aMEH,KIT
Uroro o aucuumuinye 34 (17/12U| 34 17,8 KypcoBOH POCKT,

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanuzauuM  NPEAYCMOTPEHHBIX BUIOB  y4eOHOUW pabOThI B  KadecTBe
00pa30BaTEeNIbHBIX TEXHOJOTHI B TPENOJaBaHUM AUCHUIUIMHBI «DJEKTPUYECKUE CTAHIUU H
[IOACTAHLIUI UCTIOJIb3YIOTCS TPAAULMOHHASI U MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

[lepenaua HEOOXOAMMBIX TEOPETUYECKMX 3HAHMM U (OPMHUPOBAHHE OCHOBHBIX
MPEJICTaBICHUH MO Kypcy «DJEKTpUYECKHE CTaHUMM U MOACTaHLUUN» MPOUCXOAUT C
HCI0JIb30BAHUEM MYJIbTUMEUIHOTO 000py10BaHUS.

Jlekuuu TPOXOIAT B TpaauIMOHHONW Qopme, B Qopme JIEKUUH-KOHCYIbTAUN U
npoOmeMHbIX Jekiui. Teoperwmueckuii MaTepuad Ha MPOOJEMHBIX JIEKIHUSAX —SBISETCS
pe3yabTaTOM YCBOCHHS TOJYYEHHOW HH(POPMAIMH TOCPEACTBOM ITOCTAaHOBKH IMPOOIEMHOTO
BOIIpOCa U TMOWCKa IyTed ero pemieHusa. Ha JNeKuusXx — KOHCYNbTAlUAX H3JI0KEHHE HOBOTO
MaTepuaja COMpPOBOXK/AAETCS OCTAHOBKOM BOIPOCOB U AMCKYCCHEH B MOMCKAaX OTBETOB HA 3TU
BOIIPOCHI.

[Ipu npoBeeHNN MPAKTUIECKUX 3aHATUH UCTIONB3YIOTCS padoTa B KoMaH e U MeTo bl I T,
IIpY IPOBEJICHUH J1a00PaTOPHBIX paboT — paboTa B KOMaHIE.

CamocTrosTenbHas paboTa CTUMYJIUPYET CTYACHTOB B IPOLECCE MOATOTOBKH JOMAITHUX
3aJlaHuH, IPU pEeLICHUH 33]1a4 Ha IPAKTUUECKUX 3aHATHUSX, IPU BBITIOJIHEHUU KYPCOBOTO MPOEKTAa,
P OATOTOBKE K KOHTPOJIbHBIM pab0TaM M UTOrOBOI aTTECTALINU.

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIUXCS
[Ipencrasneno B mpuiioxeHnu 1.

7 OueHOYHBbIE CPEACTBA 1/ POBeAeHU POMEKYTOUYHOMH aTTeCTAlMU
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOoIUYecKOe M HHPOPMAIIMOHHOE 00ecneyeHHe AU CIUTIHMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. CrapmmHOoB B.A. DnekTpuueckas 4acTh AJIEKTPOCTAHIMN W MOACTAHIMKN | ydeOHOe
moco6ue / B.A. Crapmunos. - M. | U3parensckuit njom MDOU, 2019. - ISBN 978-5-383-01261-1 -
Tekcr : omekrpounsiii // DBC "Koncymprant crymenra" . [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785383012611.html (zara obpamenwus: 21.09.2020). -
Pexxum noctyna : 1o nmoArnucke.

2. KymunoB, A. A. TemnoBsie snekTpuyeckue ctaHiuu. CxeMbl U 00OpYyIOBaHHE !
yuebnoe mocodue / A. A. Kynunos. — Mocksa : UH®PA-M, 2020. — 325 c¢. — (Bsicmice
obOpaszoBanue: bakamaBpuart). - ISBN 978-5-16-004731-7. - Tekcr : snexkrponHbid. - URL:
https://znanium.com/catalog/product/1080999 (mata oopamienus: 21.09.2020). — Pexum noctyma:
IO MO/IMUCKE.

0) JlonmoJiHUTEIbHAS JINTEPATYpA:

1. [TanoBa, E. A. IIpoekTrpoBaHKEe CUCTEM OTIEPATUBHOTO TOKA AICKTPUUYCCKUX CTAHIIUN
W TOJICTaHImi © yueOHoe mocobue / E. A. TlaHoBa, A. B. Bapranosa, A. B. Managees ; MI'TYV. -
Maruuroropck : MI'TVY, 2017. - 1 snekrpos. onrt. auck (CD-ROM). - 3arn. ¢ Tutyn. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3383.pdf&show=dcatalogues/1/1139
240/3383.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TekcT
anekTpoHHBIN. - ISBN 978-5-9967-1016-4. - CBenenus noctymnssl Takke Ha CD-ROM.

2. Manadgees, A. B. Konctpykuuu BakyyMHBIX BBIKITIOUaTeseil Hanpspbkenuem 10-110 kB
: yaeOHoe mocooue / A. B. Manadees, E. A. [Tanosa, A. B. Bapranosa ; MI'TVY. - MarHuTOropck :
MI'TY, 2016. - 1 smextpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2845.pdf&show=dcatalogues/1/1133
256/2845.pdf&view=true



https://www.studentlibrary.ru/book/ISBN9785383012611.html
https://znanium.com/catalog/product/1080999
https://magtu.informsystema.ru/uploader/fileUpload?name=3383.pdf&show=dcatalogues/1/1139240/3383.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3383.pdf&show=dcatalogues/1/1139240/3383.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2845.pdf&show=dcatalogues/1/1133256/2845.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2845.pdf&show=dcatalogues/1/1133256/2845.pdf&view=true

(mara obpamenus: 14.05.2020). - MakpooObekT. - TekcT : 3neKTpoHHbIH. - CBEeACHUS TOCTYITHBI
takke Ha CD-ROM.

3. Manadees, A. B. Konctpykimu 35era3oBbix BeIKIrouaTesel | yaeoHoe mocoodue / A. B.
Manadee, E. A. TlanoBa, A. B. Bapranosa ; MI'TY. - Marautoropck : MI'TY, 2016. - 1
anekTpoH. ont. juck (CD-ROM). - 3arm. ¢ Turyn. 9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2841.pdf&show=dcatalogues/1/1133
235/2841.pdf&view=true (mara oOpamenus: 14.05.2020). - MaxkpooObekT. - Tekcr
ANIEKTPOHHBIN. - CBenieHus noctynHel Takke Ha CD-ROM.

4. banakoB FO.H. IIpoektupoBanue cxem 3JIEKTPOYCTAHOBOK : yuyeOHOEe mocoOue Jyist
By3oB / IO.H. banakos, M.III. Mucpuxanos, A.B. lllynTtoB. - M. : U3narensckuit jom MOU,
2017. - ISBN 978-5-383-01151-5 - Tekct : anektponssiii // IbC "Koncynprant crynenra :
[caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011515.html  (maTa
obparmienns: 21.09.2020). - Pexum mocTyra : 10 MOMUCKE.

5. Hemwuposckuii, A. E. DnextpooOopyaoBaHUE DIEKTPUUECKUX CETEW, CTAaHIUNU U
nojctaHumi : yueonoe nmocoodue / A. E. Hemuposckuii, U. 0. Cepruesckas, JI. FO. Kpenbimiesa. -
4-¢ w3n., gom. - MockBa : Bomorma : Wadpa-Umxkenepus, 2020. - 174 c. - ISBN
978-5-9729-0404-4. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1168656 (nara oopamenwus: 21.09.2020). — Pexxum goctyna:
IO TIOJIITHCKE.

6. KproukoB, W.II. KopoTkue 3aMbIkaHHS U BBIOOP 2JIEKTPOOOOPYAOBAHHS . ydeOHOE
noco6wue s By3oB / WL.II. Kproukos, B.A. Crapmunos, FO.I1. T'yces u ap. - M. : U3narenbckuii
nom MDU, 2017. - ISBN 978-5-383-01191-1 - Tekcrt : snekrponnsiii // IbC "KoHcynbTaHT
crymenta" : [caitt]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011911.html (mara
obparmienuns: 21.09.2020). - Pexwm 10CTyIa © 11O MOIMUCKE.

7. XKyxom, B.B. DOnexrpuyeckas dYacTh D3JIEKTPOCTAHIIMA C Ta30TyYpOMHHBIMH |
apora3oBbIMU YCTAaHOBKaMH | yaeOHoe mocobue st By3oB / B.B. XKykos. - M. : U3narenbckuii
nom MDU, 2019. - ISBN 978-5-383-01260-4 - Tekcr : snekrpounsiii // ObC "KoHcymbTaHT
crymenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383012604.html (zara
obparmienns: 21.09.2020). - Pexwm 10cTyma : 110 MOJMUCKE.

8. Kproukog, W.I1. Dnekrpruueckas 4acTh 3JIEKTPOCTAHIIUN U moacTaHIui. CripaBOYHbBIC U
METOUYECKUE MaTepuaibl IS BBIMOJIHEHUS KBATU(DUKAIIMOHHBIX paboT : yueOHO-CIPaBOYHOE
moco6ue s By3oB / ML.I1. Kproukos, M.B. Iluparopos, B.A. Crapmutos. - M. : U3narenbckuii
nom MDU, 2019. - ISBN 978-5-383-01270-3 - Tekcr : snekrponnsiii // ObC "KoHcymbTaHT
crymenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383012703.html (zara
obpamienns: 21.09.2020). - Pexxum 10CTyIa © 110 MOIMUCKE.

B) MeToguyeckne yKasaHus:

1. Manageen, A.B. BxitoueHue Ha mapajieNbHy0 pabOTy C CeTbIO CHHXPOHHOTO
reHepaTopa METOJOM TOYHOM pPYyYHOM CHUHXpoHM3auuu [TeKkcT]: mMeToaudeckue ykasaHUS K
nabopaTopHOH paboTe Mo AUCHUIUINHE «DIEKTPUIECKHE CTAHIIUH U IOJICTAHLIUNY [T CTY/IE€HTOB
crieranibHocTd 140211 Beex dopm oOyuenus u Hampaenenust 140200 / A.B. Managees, E.A.
ITanoBa, A.B. Kouknna. — Maruurtoropck: M3a-so Marauroropck. roc. tex. yH-ta um. [.H.
Hocoga, 2012. — 8 c. — TekcT : HemocpeICTBEHHbIH.

2. ManagpeeB, A.B. Ilopsmox omepaTHBHBIX MEPEKIIOYEHUH B cXemax
pacripenenu-TenbHbIX yeTpoicTB [TekeT]: MeToauueckue yka3zanus K 1a00paTOpHBIM paboTaM 1o
TMCUU-TUIMHE «OJEKTPUUECKUE CTaHIMM W TOJICTAHIMM» JUISl OOYYaIOUIMXCSl HaIlpaBlICHUS
140400.62, npodunp «DnexkTpocHabxeHue» Bcex (Gopm oOydenus / A.B. Manadees, E.A.
ITanoBa, A.B. Koukuna. — Maruurtoropck: M3a-so Marautoropcek. roc.


https://magtu.informsystema.ru/uploader/fileUpload?name=2841.pdf&show=dcatalogues/1/1133235/2841.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2841.pdf&show=dcatalogues/1/1133235/2841.pdf&view=true
https://www.studentlibrary.ru/book/ISBN9785383011515.html
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

TexH. yH-Ta uM. [.11. HocoBa, 2015. — 16 c. — TekcT : HemocpeICTBEHHBIH.

3. Urymenmies, B.A. [IpoekTrpoBanue cHCTEM AJIEKTPOCHAOKEHHS COOCTBEHHBIX-HYK]T
MECTHBIX 3JIeKTpocTaHUMH [Tekcr]: Meroanueckas pazpaboTKa K KypcOBOMY U JUIIJIOMHOMY
MIPOEKTUPOBAHUIO sl CTyAeHTOB crienuanbHocTi 140211 u nanpasnenust 140200 Bcex ¢opm
oOyuenust / B.A. Urymenmies, A.B. Managees, E.A. [lanosa, A.B. Koukuna. — MarHuToropck:
Wzn-so Marnutoropck. roc. tex. yH-ta um. .M. Hocoma, 2012. — 42 c. — Tekct
HEIOCPEACTBEHHBIM.

4. ManadeeB, A.B. Dnekrpuueckue cTaHIUMM U mnojactaHmuu [Tekcr]: pabouas
po-TpaMMa, METOJMYECKUE YKa3aHHUS U KOHTPOJIbHBIEC 3aJaHusl JUIsl CTYJACHTOB CIIEIHATBHOCTH
140211 3aounoit ¢opmbl oOyuenus / A.B. Manadees, E.A. IlanoBa, A.B. Koukuna. —
Mar-uaurtoropck: M3a-so Marauroropck. roc. Tex. yu-ta um. .. HocoBa, 2012. — 8 ¢. — Teker :
HEIOCPEACTBEHHBIM.

5. Manadees, A.B. Cuctemsl onepaTUBHOTO TOCTOSHHOTO Toka [TekcT]: meToauyeckas
pa3paboTka K KypCOBOMY W IUIUIOMHOMY TPOEKTHPOBAHHWIO JUIS CTYACHTOB HampaBiie-HUS
140400.62 «DnekTposHepreTuka U IEKTPOTEXHUKA», TPOPHIIb DileKTpocHa0)keHne Bcex hopm
ooyuenns / A.B. Manadees, E.A. IlanoBa, A.B. Koukwmna. — Maruauroropck: HW3a-Bo
Maruaurtoropck. roc. Tex. ya-ta um. .. HocoBa, 2014. — 72 c. — TeKcCT : HEIOCPEICTBEHHBIH.

6. Managee, A.B. Cucrempl OmepaTHBHOTO TEPEMEHHOTO W BBIMPSIMIICHHOTO TOKa
[TekcT]: MeTonYecKkne yKka3aHusi K KyYpcOBOMY U JIUTUIOMHOMY TIPOSKTHPOBAHUIO JIJISI CTYJACHTOB
HanpaBiieHuss noarotoBkn 140400.62 «DnekTposHepreTHka W IJICKTPOTEXHUKA», MPOQHIIH
DnexkrpocHabkenune Bcex Gopm obOyuenus / A.B. Manadees, A.B. Koukuna, E.A. [lanoBa. —
Maruurtoropck: M3a-Bo Marauroropck. roc. TexH. ya-ta um. .. Hocora, 2014. — 23 ¢. — Tekcr :
HEIOCPEACTBEHHBIM.

r) [Ilporpammuoe o0ecieuenne u UHTEepHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenosanue I10O No norosopa CpoOK IeHCTBUS JTULEH3UU

FAR Manager cB0OOOTHO pacmnpocTtpansiemoe [10 0eccpovHO

Calculate Linux

Desktop Xfce cB000IHO pacrpocTpansemoe 110 OeccpouHo
MS Office 2007 |y, 135 o1 17.09.2007 Seccpouno
Professional

Linux Calculate cB000HO pacnpoctpansemoe [10 0ecCpOUYHO
7Zip cB000THO pacnpoctpansemoe [10 0eCcCpOYHO

IIpodeccuonanbubie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMBbI
HazBanue kypca Ccpuika
DnekTpoHHas 6a3a mepuoarueckux u3nanuii East View
Information Services, OO0 «MIBHUC»
Hanumonanenas UH(POPMALMOHHO-aHATUTHYECKAs URL:
cucreMa — PoccHiiCKui MHIEKC HAyYHOI'O LIMTUPOBAHUS '
(PHHIT)

ITouckosas cucrema Axanemus Google (Google Scholar) |URL: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

Nudopmanronnas cucrema - ExnHoe OokHO JocTyma K

URL.: http://window.edu.ru/
HH(POPMAITMOHHBIM pecypcam




OIOKETHOE
UHCTUTYT

®denepanpbHOe  TOCYIAPCTBEHHOE
YUPEKICHUE «DenepalbHbII
TTPOMBIIIIJICHHOUW COOCTBEHHOCTHY

URL: http://www1.fips.ru/

Poccuiickass T'ocynapctBeHHast OuOnmnoTexa.
Karasiorn

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

DneKkTpoHHbIe pecypchbl Oubnuorexku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

®denepanbHblii  00pa3oBaTEIbHBIM  MOPTAI
OxoHomuKa. Coruosiorusi. MeHePKMEHT

~ [http://ecsocman.hse.ru/

VYHuBepcuterckass WHPOpPMAIMOHHAS CHCTEMa
POCCHA

https://uisrussia.msu.ru

MexayHapoaHas HayKOMETpHUYECKast
pedepaTHBHAs M TIOJHOTEKCTOBAst 0a3a JaHHBIX
HayuHbIx n3ganuii «Web of science»

http://webofscience.com

MexnayHapoaHas pedepaTtuBHas 51
MIOJIHOTEKCTOBAsl _cOpaBoyHas 0a3a JTaHHBIX

http://scopus.com

MexayHnapoaHas Oa3za MOJTHOTEKCTOBBIX
XypHaAIIOB Springer Journals

http://link.springer.com/

MexnyHapoaHas KOJIJIEKITHS Hay4YHBIX
MIPOTOKOJIOB IO PAa3JIMYHBIM OTPACIISIM 3HAHUU

http://www.springerprotocols.com/

MexnyHapoaHas 06a3a Hay4yHbIX MaTepUajoB B
o0sacT (GU3MYSCKHX HAYK W HWHXHHUPHUHTA

http://materials.springer.com/

MexayHnapoaHas 6a3a ClipaBOYHBIX U3AAHUH TI0
BCEM OoTpaciisaM 3HaHui SpringerReference

http://www.springer.com/references

Mexnaynapoanas pedeparuBHas 0a3a JaHHBIX
M0 YHCTOM W TIPUKJIAQJHOM MaTeMaTHKE

http://zbmath.org/

MexayHnapoaHas pedepaTtuBHas u
MOJTHOTEKCTOBAsi CIpaBOYHas 0a3za JaHHBIX
Hay4YHbIX W3gaanui «Springer Nature»

https://www.nature.com/siteindex

ApxuB Hay4dHbIX >XypHajoB «HarmoHanbHbIN
AIIEKTPOHHO-UH(GOPMAIIMOHHBIA  KOHLIOPLILYM)
(HITHOUKOH)

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

9 MarepHajibHO-TEXHHYECKOE o0ecieueHne TUCIUIIHHBI (MOILYJIA)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG oOecnieueHue JUCHUIIINHBI BKIIFOYACT:




1. VYueOHble ayauTOpuu Ui TPOBEACHUS  3aHATUH  JIGKIIMOHHOTO  THIA.
MynbTUMeUHHBIC CPENICTBA XPAHEHHUS, IIEPEeJauy U MPeICTaBICHI HHPOPMAIIHH.

2. VYuebHas ayauTopHst JUIA TPOBEICHHS JabOpaTOpHBIX paboT: JgabopaTopws
ANMEKTPUUECKUX CTaHIMi W moactanuuit u DTVY(ayn. 342). 1. JlabopaTOpHBIil KOMILIEKC
«DIEKTPO3HEPreTuKa — DIIeKTpUueckre craHuuu 1 noacranuum» 93 1-OCII-C-K npousBoacrsa
000  «Yuebnast  TexHuka»; JlabopaTopHblii  KOMIUIEKC  «OJIEKTpPO’HEpPreTuKa  —
PacnipenenurenbHble  yCTPOMCTBA JIIEKTPUUECKHX CTaHIUMKA W mnojactanuuity 2391-PY-C-P
npousBojgctBa OO0 «YueOHas TexHHKa». MakeT moHusurtenbHOM moacranimu 220/110 kB
(pacmosioxen B ayn. 339).

3. YyeOHBIE ayAWTOpWUU [UIS TPOBEACHUS MPAKTHYECKUX 3aHATUH, TPYNIIOBBIX H
WH/IMBUIYAIBHBIX KOHCYJIbTAIUN, TEKYIIEr0 KOHTPOJS M MPOMEKYTOUHOU aTTtectanuu. Jlocka,
MYJIbTUMEIUNHBIN IPOEKTOP, IKPAH.

4. Y4eOHbIe ayIUTOPUH JIJISl BHITIOTHEHHUS KYPCOBOT'O IMTPOEKTUPOBAHMS, TIOMEIICHUS JIIIS
CaMOCTOSTENILHON paboThl 00y4aronxcs. [lepconanbHbie KoMmbroTephl ¢ maketoM MS Office,
BBIX0JIOM B IHTEpHET U ¢ JOCTYIOM B AJIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTEIbHYIO Cpey
YHHUBEPCHTETA.

5. Ilomemienne s XpaHeHUss U NPOPUIAKTUYECKOTO OOCIYy)KMBaHUS Yy4eOHOTO
000pyI0BaHUA.

Crennaxwu, ceiidpl 1151 XpaHeHus: yueOHOT0 000pyI0BaHUS

[IpemoaBaTenbckas-mcciaeI0BaTEIbCKAS:

1) Ilnan PY moacranmuu 110/6(10) kB. Paspes sueiiku cuiaoBoro tpaHchopmaropa u
stueiiku [1ICB;

2) Pa3pes mosroca BakyymHoro Beikitodarests turna BB/TEL-10-20/1000V2;

3) Typborenepatopsr ALSTOM,;

4) KoHCTpyKTHBHOE UCIOIHEHHE TpaHchopmaTropa Toka Trmma TI'd;

5) KunemaTtrueckast cxema 3JIEKTpOMarHuTHOTo rpu-Boja [13-21;

6) OcHOBHBIC TPYIIBI OMNEPAIMii MPH 3aMCHE BBIKJIIOYATEIS DJIEKTPHUCCKON IEIH
IIMHOCOEIMHUTEIBHBIM BBIKITIOYATEIIEM;

7) KonctpykTuBHOE WCIIOJTHCHHE CHJIOBOTO TpanchopmaTopa THTIA
TP/IH-63000/110-V1;

8) OcHoOBHBIC TpyMNIbI ONEpaUil MPU 3aMEHE BBIKIIOYATEIS] DJICKTPHUCCKON IIEH
00XOTHBIM BBIKJIIOUATEIIEM;

9) KOHCTPYKTHBHOE UCIIOJHEHUE U MIPUHITHIT JACHCTBUS aKKYMYJIAITOPHOH Oatapeu cepuu
LM DIN 40742 OPzS;

10) KOHCTpYKTHBHOE HCIOJHCHHE SYCHKH KOMIUIEKTHOTO paclpeeIuTeIbHOIO
yCcTpoicTBa ¢ anera3oBoil nzossiuuen cepun AI'K-110J1;

11) BayTpeHHEe YCTPOHCTBO SYEHKH KOMIUICKTHOTO PaclpeAeIuTeIbHOIO YCTPOHCTBA
cepun «Knaccukay D-12P;

12) KunemaTruueckas cxema npyxuntoro npusoa I111-67;

13) KoHCTpYKTHBHOE UCIIOJIHEHHUE 3JIera30BoT0 Boikioyaresss BI'BY-110;

14) Buyrpensnee ycrpoiictBo kamepsl KCO-COIL ¢ BaKyyMHBIM BBIKIFOUYATEIIEM.

Harnsanele mocoOust ¥ npeaMeTsl

1) TTosmtoc BeIkIOUaTenst BMI'-133 (aya. 217).

2) IMonroc Beikmoyarens BK-10 (aya. 217).

3) IMonroc Beikmoyarenns BMIIT-10 (aya. 217).

4) lyroracurensHas kamepa KJIB (aya. 217).

5) Slueiika KPY cepun KB-1 (ayx. 1/6).

6) [Tepexmouarens orBeTBieHui Tpexdasnbiii PITH (aya. 1/6).

7) BeimpsimuenbHslii arperat 3apsqHo-noazapsaasii BA3II (ayx. 1/6).



NPUJIOXKEHHUE 1
(oGs3aTenpHOR)

Y4eOHO-MeTOAUYEeCKOE 0O0ecTeYeHHe CAMOCTOATEIbHOMH padoThl 00yYaromuxcst

AymutopHas caMmocTosTenbHas paboTa CTyIEeHTOB Ha Ja0OpaTOpHBIX 3aHATHUAX
3aKIII0YAeTCsl B CaMOCTOSITEJIbHOM BBIMIOJIHEHHH SKCHEPUMEHTAIBHONH YacTH pabOThl MOJ
KOHTpPOJIEM  TpEeroJaBaTelisi; Ha MPAKTHYECKUX 3aHATHUAX  CaMOCTOsTENbHas  pabora
OCYILIECTBJISIETCSl IO/ KOHTPOJIEM IIpenojaBaTeisi B BHJAE pEIICHUs 3aJad U BbIIOJHEHUS
YIOpaXXHEHUH, KOTOpbIE ONIPENEIISIET MIpenoJaBaTelb A1 CTYACHTA.

Bueayauropnasi camocTosiTenbHasi paboTa CTy/I€HTOB OCYLIECTBIISIETCS B BUJI€ YTEHUS C
popabOTKOI MaTepuaia, BHIIOJHEHNUS PACYETHONW YacTH JIabOpaTOpHBIX paboT u odopmieHus
OTYETOB, IMOATOTOBKE K MX 3allUTE, BBIIOJHEHUS pa3/eiIoB KYypCOBOIO IIPOEKTa C
KOHCYJIbTAlIUSIMHU IPENOo1aBaTesl.

JlabopaTopHble padoThbI:

Jlabopamopuas paboma Nel

BxitoyeHne CHMHXpOHHOTO TEeHepaTropa Ha IMapajuIeIbHYI0 pabOTy C CEThIO METOJIOM
TOYHOU pyYHON CUHXPOHHU3ALNH.

Jlabopamopuas paboma Ne2
lNamenue noJisi CAHXpOHHOTO TeHEpaTopa.

Jlabopamopnuas paboma Ne3
MoenupoBaHie YCTaHOBHBIIETOCS peKuMa paboThl TpaHchopmaTopa.

Jlabopamopuas paboma Ne4
OrpaHnyeHHe TOKOB KOPOTKOTO 3aMBIKAHHSI.

Jlabopamopuas paboma Ne5
N3ydeHne KOHCTPYKTUBHOTO UcToNHEeHUs siueliku KPY.

Jlabopamopnuas paboma Neb
OrnepaTUBHBIC TIEPEKIIOYCHHUS B PACHPEACIUTEIBHBIX YCTPOMCTBAX JICKTPUYECKUX
CTaHIMH U NOACTAHIIUN.

AyIUTOpPHBbIE KOHTPOJIbHbIE PA0OTHI:

AyoumopHas konmponvHas padboma Nel — TexHonorudeckuil mpoiecc U Tpaduku
Harpy3Kd DSJIEKTPUYECKUX CTaHIMI, CHHXPOHHBIE TE€HEPAaTOphl, CHIIOBBIE TpaHC(HOPMATOPHI,
o0opynoBaHUeE paclpeaeIUTeNbHbIX YCTPONUCTB, BBIKIIFOUATENN BHICOKOTO HAMPSHKEHUS

[Tpumep 3ananus mis AKP-1:

1. Knaccudukanms moacTaHIIHMA.
2. T'paduku Harpy3ok SIEKTPUYECKHX CTAHIMNA W TOTpeOUTeNel, MX XapaKTepUCTUKH,

Ha3Ha4YCHHE.

3. CpaBHHTE BO3IYIIHBIEC, BOAOPOIHBIC U BOJSHBIE CUCTEMBI OXJIAXKICHHS T€HEPATOPOB.

Ayoumopnas konmpoavnas paboma Ne2 — KoMMyTallMOHHbIE alllapaThbl, U3AMEPUTENIbHBIE
TpaHc(hopMaTOpbl TOKAa M HAIPSDKEHUS, TOKOBEIYIME YAaCTH paclpe/leNUTEeNbHbIX YCTPOICTB,
OTPaHMYEHUE TOKOB KOPOTKOI'O 3aMBIKAHHS, XEMBbl JJIEKTPUUYECKUX CTAHIUN M TOJCTAHIIMM,
KOHCTPYKTUBHOE MCIOJIHEHHUE PacIpEAEIUTENBHBIX YCTPOMCTB

[Ipumep 3amanus ans AKP-2:

1. TpebGoBaHus K cxeMaM pacHpeAeIUTEIbHBIX YCTPOUCTB.
2. [laiite ompeneneHne pa3beIMHUTENS, CHOPMYIUpPYHTEe TPeOOBAHUS K Pa3beIMHUTEIISM.
3. TlorpemrHocTh M KJIAacChl TOYHOCTH HM3MEPUTENBHBIX TPaHC(HOPMATOPOB HANPSKEHUS



(HOAICHUTBH HAa OCHOBE BEKTOPHOU JUArpaMMmbl).

XapakTepucTHKa KypCcOBOI0 NPOEKTA

[Ipyn wm3yyeHuUM IUCHUIUIMHBI «DJIEKTPUUYECKUE CTAHLMU M TMOJACTAHLUUY» CTYICHTbI
BBIIIOJIHAIOT KYpCOBOM MPOEKT IO MPOEKTUPOBAHUIO TIJIABHOM IMOHU3UTENIBHON MOACTaHLUU
KOHKpPETHOTO IPOMBIIUIEHHOr0 Npeanpuatus. HazHaueHue KypcoBOro HpoeKTa COCTOUT B
YCBOEHMM METOJIOB IIPOEKTUPOBAHUS 3JIEKTPUUECKUX MOJCTAHIMH, Oosee TiyOOKOM U3ydeHUHU
OTIENFHBIX BOTIPOCOB, CBSA3aHHBIX C PACYETOM U BHIOOPOM OCHOBHOTO BJIEKTPOOOOPYHIOBAHUS U
NpUOOPETEeHUH  HABBIKOB  CaMOCTOSATENBbHOW  paboTbl.  KypcoBoil  mpoekT  BKIIOYAeT
pacueTHO-TOSCHUTENIbHYIO 3aUCKy o0beMoM 10 70 cTp. M rpauueckyr0 4acTb B COCTaBe
OJIHOJIMHEWHOM 3JIEKTPUYECKON CXeMbl MOJICTAHIIMM, IUIaHAa OTKPBITOrO PAaCHpPENeIUTENbHOIO
YCTPOWCTBA U pa3pesa Mo sYeHKaMm.

Ha paboTy Hag KypcoBBIM MPOEKTOM OTBOAUTCS 20 4acOB CaMOCTOSATENIbHON paboThHI B 6
cemecTpe.

KypcoBoii mpoeKT coaepKuT cleayrole pa3aesbl:

1. Pacuer »neKTpUYECKMX HAarpy3oK: pacyeT MAaKCHUMAalbHbIX 3HAYEHU
aKTUBHOM M PpEaKTUBHOI HArpy3ok; BbIOOp YCTPOICTB KOMIIEHCAllUM DPEAKTUBHOMN
MOIIIHOCTH, OTpe/iefieHue OpAUHAT I'pa)KOB aKTUBHOM U PEaKTUBHOM Harpy3oK.

2. BpiOOp 4Yucima ®W  MOIMHOCTH TpaHC(POpPMATOPOB: BBIOOp dHCIA
TpaHchopMaTOpOB, TUIIOB U CcHOoco00B mx ycraHoBku Ha [TIII, BEIOOp MoOmIHOCTH
TpaHc(OpPMATOPOB, OMpENEIEHNEe HOMUHAIBHON MOIIHOCTU TpaHCPOpPMATOPOB IO
JOMYCTUMBIM YCJIOBHUSIM HOPMAJILHOTO M aBAPUIHOTO PEKUMOB.

3. BwIO0p cxeM pacnpenenuTenbHbIX YCTPOUCTB.

4. PacyeT TOKOB KOPOTKOTO 3aMbIKaHUSI B MAaKCUMaJIbHOM U MUHUMAaJIbHBIX
peXuMax: BbIOOp pacUETHBIX TOUEK KOPOTKOTO 3aMbIKaHMsI, COCTABJIEHHE PAaCUETHOM
CXEMBbI M CXeMbI 3aMEIEeHHs], pacueT ToKa Tpex(a3HOro KOPOTKOTO 3aMbIKaHUSI.

5. BwiGop o00opymoBaHHMs M TOKOBEAYIIUX YacTEH paclpeeUTEeIbHBIX
yctpoiicTB: JletanpHas pa3pabOTKa TJIABHOW JJIEKTPUUYECKOW CXeMbl. BrimosHeHue
1-ro nucra rpaduueckoi yacTu.

6. CoOcTBeHHbIE  HYXAbl  MOACTAHLMHU:  ONpEIeNICHHE  Harpy3ku
TpaHcGopMaTOpoB COOCTBEHHBIX HYK/, BBIOOP YUCIIa M MOIIHOCTH TpaHc(hopMaTopoB
COOCTBEHHBIX HYX]I.

7. BpIiOOp omepaTUBHOTO TOKA.

8. Koucrpykius pacnpenenuTeIbHbIX YCTPOMCTB: pa3paboTka
KOHCTPYKTUBHOTO MCHOJIHEHUS TOJICTAHIINK, COCTaBIIEHUE CXEMBbI 3anoiHeHus 3PY.
Brinonnenue 2-ro nucra rpaduveckoi 4acTu MpoeKTa.

9. MonHue3ammTa noACTaHIUH.

10. Pacuer 3a3eMIISIOIIUX YCTPOMCTB.

Pe3ynbTaTtel KypcOBOrO MpOEKTa SIBISIOTCS HCXOJHBIMH JAHHBIMU JJisi BBINOJHEHUS
KypcoBO# paboThl O AucHuIiInHe «PeneiiHas 3amyra 1 aBTOMaTHU3aLUs AJIEKTPOIHEPTeTHUECKUX
cucrem». KaxaoMy CTyAEHTY BBIIAETCSI MHAMBUAYAIBHOE 3aJaHue. ExxeHenenbHO NMpOBOIUTCS
KOHTPOJIb BBITIOJIHEHUS pa3ZiesioB MPOEKTa ¢ 00s13aTeIbHOM OTMETKOM O BBINOJIHEHHOM 00beme. B
NOMOIIIb cTyIeHTY Ha Kadeape DIIIT pazpaboTaHbl METOJMUECKUE YKA3aHUS 110 TPOSKTUPOBAHHIO
MIOHU3UTENBHOM MOACTAHIINH, pa3pabOTKe KOHCTPYKTUBHOTO UCIIOJTHEHUS OTKPBITHIX U 3aKPBITHIX
pacrpesieInTeNIbHBIX YCTPOUCTB, pa3pabOTKe TJaBHBIX cXeM MojacTaHuui. [Ipu BbImonHEHUH
pasnena «Pa3paboTka KOHCTPYKTMBHOTO  HCIIOJTHEHHS»  IPOBOJAUTCS  OKCKypCHUS  Ha
NOHM3UTENbHBIE noacTaHuu Ne77 (y3noBas) u Ne94 (rimyOokxoro BBOJA) Iiexa 3IEKTPUUECKUX
cereit u moxacranuuii OAO «MMK». C nenbio mnoBblmeHHs 3((EKTUBHOCTH BBIOIHEHUS
KypCOBOT'O IPOEKTa PETYJISIPHO IPOBOAITCS MHIMBUAYAIbHbIE KOHCYIbTalUU. [Ipy BEIIOIHEHUH
KypCOBOTO MPOEKTa HEOOXOJAUMO MOJIb30BAaTHCSI OCHOBHOM M JIOMOJHUTEIBHOMN JUTEpaTypol U
npyrumu ucrounukamu (MHTEpHET-pecypcbl, 3aBoAcKast HH(pOpMaLus, pyKOBOSAIINE MaTepHaIIbI



MPOEKTHBIX HMHCTUTYTOB). [lpu odopmiieHnn rpaduveckoil YacTH MPOCKTa PEKOMEHIYETCS
WCIIOJIb30BAHUE aMpPOOUPOBAHHBIX MPOrPaMMHBIX TMAKETOB, 4YTO TIO3BOJSET 3HAYUTEIHHO
MOBBICUTHh KAa4eCTBO W OINEPATHBHOCTh PAOOTHL. [0 OKOHYaHMHM KypCOBOTO MPOCKTHPOBAHUS
IIpenoaBaTesIeM Ha3HayaeTcs JaTa 3alluThl.

Jna 3auumol Kypcoeozo npoexkma He0OXOIUMO TMOJTYYUTh AOIMYCK MpernogaBareis. Jis
3TOr0 HEOOXOIUMO 3a TSATh JHEH JI0 3alIUThI C IMETbI0 WICHTU(UKAIMA HECOOTBETCTBUM W
BBISIBJICHUSI OIIMOOK HEOOXOIMMO MPEICTABUTh MOSICHUTEIIbHYIO 3alUCKy 00beMoM He Oosiee 70
CTpaHUIl U TpaHuUecKyl0 4YacTb B oObeMe JaBYyX JHCTOB (opmara Al B COOTBETCTBHUHU C
HOPMAaTHBHBIMH JIOKYMCHTaMHU. BBISBIEHHBIC OMIMOKHU JOJKHBI OBITh KAUECTBEHHO YCTPAHCHBI B
onpejiesieHHble npenoaaBareneM cpoku. [locie nopaboTku CTyIAEHTOM KypCOBOIO MPOEKTa MpHU
OTCYTCTBMM 3aMEUYaHHI CO CTOPOHBI MPEIOAaBATENSl CTYAEHT JOIYCKAETCs K 3aIIUTE KypCOBOTO
MIPOEKTA.

3awguma Kypcoeozo npoekma TpOBOAUTCS B QopMe OTKpbITOoro nokmajga. Jlus
MPOBECHUS 3aIIUTHI 3aBEAYIOMIUM Kadeapoit HazHayaeTCcs KOMHUCCHS. 3alyuTa BKIIOYAeT B ce0s
YCTHOE€ COOOILEHUE B COOTBETCTBMU C TEMATUKOM KypcoBOro rnpoekrta. Ilo okoHuanuum nokiana
MPUCYTCTBYIOIIMMHU 33JAI0TCA JOTIOJHUTEIbHBIE BOMPOCHL. [lo pe3ynbTraraM 3amuThl M X0Ja
BBITIOJTHEHUST KYPCOBOTO MPOEKTA BHICTABIIETCS UTOTOBAs OLICHKA.



Hpnﬂomeﬂne 2. OIIeHO'leIe cpeacrea IJist MpoOBEACHUA HpOMe)KyTO‘lHOﬁ aTreCTanmum

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OLCHOYHBIC CPpEeACTBA IJIA IIPOBEACHUSN l'[pOMC)KyTO‘-IHOﬁ aTreCranum:

Kon NHaukaTop 10CTHKEHUs KOMIIETeHIIUH OueHo4HbIe CpecTBa
HHIMKATOpA
IK-3.1 PazpabGareiBaer u odopmiisier KOMIUIEKTHI | 1. Knaccudukanus sneKTpudecKux CTaHIIUN U MOACTAHIIUM.
MPOEKTHOU U paboyveil JOKYMEHTAIH MPOCTHIX | 2. TexHOIOTHYECKUH MPOLECC KOHAEHCAMOHHOM 2JIEKTPOCTaHIUH.
y3JI0B CHUCTEMBI 3JICKTPOCHAOXKEHUS OOBEKTOB | 3. Ocob6enHoctu KOH/JIEHCAITMOHHBIX u TeT10(QUKAITMOHHBIX
KaIUTaJIHbHOTO CTPOUTEIHCTBA ANIEKTPOCTAHIINH.
4. TexHOoMoTHUUeCKHi MpoIecc TEII0(PUKAITMOHHON EKTPOCTAHIIUH.
5. Knaccuduxanus, ocobennoctu u npuimn padots ['[IC.
6. ['paduku Harpy3Ku 3JIEKTPOCTAaHLUUN U OTpeOuTeNeH.
7. HomunanbHbIE TOKH ¥ HAPSDKEHUST 000PYI0BAHHS.
8. Pexxumbl paboThl 060py10BaHUS.
9. KoHCTpyKTHBHOE HCTIOTHEHNE CHHXPOHHBIX T€HEPaTOPOB.
10. HoMmuHansHbBIE MapaMeTpbl CAHXPOHHBIX TEHEPATOPOB.
11. [TapannensHas paboTa CHHXPOHHBIX T€HEPATOPOB.
12. CucTteMbl OXJIaXICHUSI CHHXPOHHBIX TEHEPATOPOB.
13. Cucrembl BO30YXICHHS] CHHXPOHHBIX T€HEPATOPOB.
14. ABTOMaTHYECKOE TallleHUE MOJI.
15. PexxumMbl paboThl CHHXPOHHBIX T€HEPATOPOB.
16. Knaccuduxkarnus tpanchopmaTopos.
17. KoHcTpyKkTHBHOE HCTIOHEHHE TpaHC(HOPMATOPOB.
18. [TapannensHas pabota TpaHchOpPMaTOPOB.

1. BeibpaTh u poBepUTH KabEIbHYIO TUHUIO JJISl TPUCOCAMHEHUS
ACHHXPOHHOTO JIEKTPOIBUraTes. PacueTHOe 3HaUCHHE MTEPUOIUISCKOM
ClIararplIiei Toka KOPOTKOIO 3aMbIKaHUS B HaYaIbHBI MOMEHT BPEMEHH
cocraBisieT 7,19 KA.

HomuHanbHble mapamMeTpbl ABUTATENS:

Pion=1250 kBT; Uson=6 kB; C0SQ1on=0,85; Nuon=94%.




Kox
HHAMKATOpA

I/IH)IPIKaTOP JOCTHKCHHUA KOMIICTCHIIUMA

OueHoYHBbIE CPeICTBA

2. PactipenenurensHOEe  YCTPOWCTBO —MojcTaHIuKM  HampspkeHunem 10 kB
IPEIOIaraeTCsl BHIIOJIHUTD KECTKUMHU IIUHAMH MPSIMOYTOJIBHOTO CEYECHUS
60%8 Mm2. OcCyIIecTBHTh BBHIOOP M MPOBEPKY OMOPHBIX H30MATOPOB JUIs
yKa3aHHOW IIMHHOM KOHCTPYKIMH TIIPH DPACCTOSHUH MeXay (azamu
omuHoBkH @=300 MM, muHe mosnockl 1=750 MM, ymapHOM 3HaYe€HHHM TOKa
KOPOTKOTO 3aMbIKaHHS Iy;=37 KA.

3. Ha moacranmmu, rpaduk Harpy30k KOTOpO# Moka3aH Ha PUCYHKE,
nperosaraeTcs ycranoBka tpancopmaropos 2xTPJIH-25000/110.
[IpoBeputh manHbBIi TpaHchHOPMATOP MO HATPY30YHOH CIIOCOOHOCTH, TIPH
ycioBuH, 9To 30% notpeduteneit nmoacranmmuu otHocaTces K I kateropuu mo
HAJIKHOCTH AJIEKTPOCHAOXKEHUS, a U1 KOMIIEHCAIlUY PEaKTUBHOM
MOIIIHOCTH HCIIOJIb3YIOTCS BAa CHHXPOHHBIX ABUTATENSI MOITHOCTHIO
1250 kBt u 6 xomnencupyronmx ycrpoicts tuna KY-10,5-1800 u na
KOMIIEHCUPYIOLIUX YCTPOMCTBA TUIA
KV-10,5-900.
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HHAMKATOpA

I/IH)IPIKaTOP JOCTHKCHHUA KOMIICTCHIIUMA

OuneHo4HBIE CpPeICTBA

MK-3.2

Bri6oupaer ONTUMAaJIbHBIC TEXHUYECKUE
peteHus it pa3paboTKH OTACIBHBIX Pa3/IesioB
Ha PpAa3IMYHBIX CTAAUSIX TIPOEKTa CHUCTEMBI
ANIEKTPOCHAOKEeHNUsI OOBEKTa  KalHUTAIBHOTO
CTPOUTENbCTBA

1. Ha noncranum, rpaduk Harpy30K KOTOPOW TIOKa3aH Ha PUCYHKE,
npejnoiaracTcsi ycraHoBka Tpanchopmaropos 2xTPJJHC-40000/35.
[IpoBepuTh HaHHBI TpaHCHOPMATOP IO HATPY30YHOU CITIOCOOHOCTH, IPH
ycioBuH, 4to 20% notpeduteneit noacranmu otHocarcs K I kareropuu no
HAJIS)KHOCTH AJIEKTPOCHAOKEHHUS, a JUTsl KOMITICHCAIINY PEaKTUBHOU
MOIITHOCTH UCHOJIB3YIOTCS IECTh CHHXPOHHBIX IBUTATENICH MOIIHOCTBIO T10
800 kBt n 4 xomneHcupyromux ycrpoicrsa Tuna KY-10,5-2250.

1234567879 lOll132131415161718192021222324
't

CripaBouHbIe MaTepHAJIbI ISl OLIEHKU Harpy304HON CIOCOOHOCTH
TpaHcGOPMATOPOB BBIIAIOTCS MPENOIaBaATEIIEM.

2. [TpoBepuTh BO3MOKHOCTh BKIIFOUCHHSI HA TTAPAJICIIBHYIO PaO0TY CHIIOBBIX
tpanchopmatopoB TPJIH-25000/110, HanpspkeHUss KOPOTKOTO 3aMbIKaHUS
KOTOPBIX O 3aBOJCKMM JaHHBbIM cOCTaBAOT 9,89% u 10,4%, BTOpr4HBIE
HANPSDKEHHUS B PEKUME XOJI0CTOTO X0/1a ITPH M0jaue Ha ITEPBUYHYIO0 OOMOTKY
HanpsokeHus 115 kB coctaBnfioT mo pe3ynbraraM MPUEMO-CAATOYHBIX
ucneitanuit 10,45 kB 1 10,51 xB.

3. BeiOpatb 1 npoBeputh Beikitoyarensb 10 kB B nenu cunoBoro
tpancpopmatopa tuna TPIH-25000/110 nsyxTpanchopmaTopHOit
HNOHU3UTEIBHOM MOJCTAHIIUH, €CJIN PACYETHBIE TOKM KOPOTKOTO 3aMbIKaHUS
OT 3HeprocucreMsl Ha cropoHe 10 kB moacraniuu paBHbIL:

|, =742%A ;

| =742%A;

i =10,493KA ;

P~ N P~ =~
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HHAMKATOpA

I/IH)IPIKaTOP JOCTHKCHHUA KOMIICTCHIIUMA

OuneHo4HBIE CpPeICTBA

MK-3.3

BreiOupaer oOopymoBaHue Uil OTICIBHBIX
pa3lielioB MPOCKTa Ha PA3JIMYHBIX CTAHUIX
MIPOCKTUPOBAHUS CHCTEMBI 3JICKTPOCHAOKCHHUSI
00BEKTOB KalTUTAJIbHOT'O CTPOUTEIILCTBA

1. Beibpats u nposepuTth BoikitouatTens 110 kB B nenu cuiioBoro
tpanchopmatopa tuma TPIH-63000/110 tpexrpanchopmaTopHOit
MOHU3UTENIbHOM MMOACTAHIIMH, €CJIU PACUETHBIE TOKU KOPOTKOTO 3aMbIKaHUS
oT 3HeprocucteMbl Ha ctopone 110 kB noacranium paBHbI:

| ,=6541kA; | =6541kA; i,=9,250kA ; i, =1862KA;

i, =16,524 KA .

at

2. OcymiecTBUTH BEIOOP M MMPOBEPKY TpaHchopmaropa Toka 10 kB B e
CHHXPOHHOTO ABUTraTelsi MOITHOCTHIO 630 kBT, ecniu cymmapHbIie pacueTHbIe
TOKHM KOPOTKOTO 3aMbIKaHUs Ha cTopoHe 10 kB nojacraHuny paBHBI:

| ,=12,005kA; | =11787kA; i, =16977 kA i_=26285KA ;
i, =32,646 KA .

at

3. OcymiecTBUTh BBIOOD U MPOBEPKY TpaHchopmaTopa HanpsikeHus 10 kB,
ycTaHoByieHHOTO B stueiike KPY COII-61M npousBoacTea

3A0 «OnexTpomuty, AByxTpanchopmaropHoit moactaniuu 220/10 kB,
€CJIM K K10 CeKLIUU IPUCOEINHEHBI: O/IHA BBOIHAS slUeHKa, 7 OTXOASIINX
JMHUH, 0/IHA JTMHUS HA KOMIICHCUPYIOIIee YCTPOUCTBO.
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IK-5.1

OpFaHI/I?;OBI)IBaeT IMPOBCACHUC
aBapI/H\/JIHO'BOCCT&HOBI/ITCJH)HI)IX U PCMOHTHBIX
paboT Ha 00OPYAOBAHHUH MTOACTAHITUI

1. Ha noncranum, rpaduk Harpy30K KOTOPOW TIOKa3aH Ha PUCYHKE,
nperosaraeTes ycranoBka tpancopmaropos 2xTPJIHC-40000/220.
[IpoBepuTh HaHHBI TpaHCHOPMATOP IO HATPY30YHOU CITIOCOOHOCTH, IPH
ycioBuH, 4to 20% notpeduteneit noacranmu otHocarcs K I kareropuu no
HaJIS)KHOCTH AJIEKTPOCHAOKEHHUS, a JUIsi KOMITICHCAIIUY PEaKTUBHOU
MOIITHOCTH UCTIOJIB3YIOTCS 4 CHHXPOHHBIX ABUTATEISI MOITHOCTBIO 110

630 kBT, 2 CHHXpOHHBIX JABUTATENs MOIITHOCTRIO 2500 kBT 11 10
KOMITCHCUPYIOIIHNX YCTPOUCTB TUTIA

KVY-10,5-2250.
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CrpaBouHble MaTepuaiabl s OLUEHKM HArpy304YHOW CHOCOOHOCTH
TpaHcGOPMATOPOB BBIIAIOTCS MPENOIaBaATEIIEM.

2. I[IpoBepuTh BO3MOKHOCTh BKJIFOUEHHUS Ha MapaJUIeNbHYI0 paboTy CHIIOBBIX
tpanchopmatopoB TPJIH-25000/35, HanpsokeHHs KOPOTKOTO 3aMbIKaHUS
KOTOPBIX IO 3aBOJICKUM JaHHBIM cocTaBiisatoT 10,1% u 10,59%, BTopruHbIe
HANPSDKEHUS B PEKUME XOJIOCTOTO X0/1a ITPH M01aue Ha ITEPBUYHYIO0 OOMOTKY
HanpsbkeHus 36,5 kB cocTaBistoT mo pe3ynbraraM IMPUEMO-CAATOYHBIX
ucneitanuit 10,45 kB 1 11,02 xB.

3. BriOpath u mpoBepUTh BHIKIIOYATENTh 6 KB B 111 KOMIIEHCHPYIOIIETO
YCTpOHCTBAa HOMUHAJIBHOM MOIIIHOCTHIO 2,7 MBap, yCTaHOBJIEHHOTO Ha
JIBYXTpaHC(HOPMATOPHOI MOJICTAHITUH, €CIIM CyMMAapHbIE pacueTHbIE TOKU
KOPOTKOTO 3aMblKaHUs Ha ctopoHe 10 kB nojcranuuu paBHbI:

| ,=1192KA ;

| . =11186 kA ;

i, =16,857 KA ;
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MK-5.2

[TpoBomuT TpPOGMIAKTHYECKUE HWCIBITAHUS W
OCYIIECTBISICT aHaimu3 (YHKIMOHUPOBAHUS
YCTPOMCTB PEJICUHON 3alIUThl U aBTOMATHKH

1. Husa neyxtpanchopmaroproit nonctanmuu 110/10 kB ocymecTButh
BbI00Op cOopHbIX uH 10 kB, eciu pacueTHbIl TOK B YTSDKEJIEHHOM PEXUME
paBer 1520 A, Ty = 7260 4, a cymMMapHbIE TOKA KOPOTKOTO 3aMBbIKaHHS
10 kB cocraBmsror |, =6,698kA ; | _=6,265kA ; i,=9472KkA ;

I, =4,974x%A ; i, =18,025kA . O6opynosanue 10 xB TIC ycraHOBNIEHO B

sueiike KPY «Kmaccuka» D-12PT mpousBonactBa Poccuiickoit rpymibl
KoMnaHuii « TaBpuaa 3JIEKTPUK».

2. N300pasute miaH u pa3pe3 sUSHKH CHIIOBOTO TpaHC(hOpMATOpa ¢ y3JIOM
yctaHoBKH TpaHchopmaropa B PY nampspkenuem 110 kB, cobpannom 1o
CXeMe C JBOWHOW paboueit m 0OXOIHOM cucTemMamu IHMH. PacmonoskeHue
BBIKJTIOYATENIEH — OJHOPSITHOE.

3. K ycranoBke mnpemnosaraercs Bbikiatouatens BB/TEL-10-20/1000Y2.
JmuTenbHBI MakKCHUMaJdbHBIA TOK MPUCOEAMHEHUS cocTaBisgeT 850 A,
MepuoMUecKasl ciararomias Toka KOpoTKOro 3aMbikanus — 23 KA. BeiOpaTh
TOKOOTPAHUYHMBAIOUIUI PEAKTOP U BBIOJIHUTH €r0 MPOBEPKY.

3aganue Ha KypcoBodl mpoekr. Tema: «lIpoexkTupoBaHue riIaBHOU
MOHU3UTENIBHOM MMOACTAaHIIMHU 3aBOA TPAHCIIOPTHOTO MAIIMHOCTPOCHUSD)

HUcxonnnie 1aHHbIE:
VYcranosiennas momHocth 94 MBt  Ti1—2 x 125 MBA

Koaddumuent crpoca 0,32 T2 -2 x40 MBA
I xareropust — 25% AT — Her
IT xaTeropus — 60% I''—2x 100 MBT
III kateropus — 15% I2—4x30MBT
Sx:=6000 MBA
Huswee nanpspkenue 6 kB U;=110 kB
KonunuecTBo oTxondmux JuHui 12 U>=110 xB
['pyHT — cyrmuHOK Us — Her
Us=35 xB

KonuuectBo TpaH3uTHbIX IuHUA HeT L1=2 X 30 kM
Cunxponnsie npuratenu 1 x 1250 Lo —mHer

kBT L3 —2x2,5km
AcunxpoHHble nBurarenu — 4 x 630 Ls4 — Her

kBT
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MK-5.3

CocraBnser 3aMelleHUs Ha
o0cITy>)KnBaeMoM 00opyOBaHNH,
pacCcUMTHIBACT MapaMETPhl PeKHMa KOPOTKOTO
3aMblkaHug Ha obOopynoBanuu PY wu JIOII,
paccuMThIBa€T W BBIOMpAET  yCTaBKU |
XapaKTEepUCTUKHU ycTpoicTB P3A

CXEMBI

1. [IpoBepuTh BO3MOKHOCTh BKIIFOUECHUSI Ha TAPAJICIBHYIO pab0Ty CHIIOBBIX
tparcopmatopos TJIH-16000/110, HampspkeHUs] KOPOTKOTO 3aMBIKAHHS
KOTOPBIX IO 3aBOJICKMM JaHHBIM COCTaBISIOT 9,89% u 10,4%, BTOpUUYHBIE
HaIPsKEHUS B PSKUME X0JIOCTOTO X0/1a IPH MM0ja4e Ha MEPBUUHYIO 0OMOTKY
HarnpsbkeHus 115 kB cocTaBislOT TO pe3ynbTaTaM MPUEMO-CAATOYHBIX
ncneiTanuii 6,3 kB u 6,4 kB.

2. 300pasute miaH u pa3pe3 sUSHKH CHIIOBOTO TpaHC(HOpMATOpa € y3JIOM
ycTaHoBKH TpaHcopmaropa B PY nampsoxenuem 110 kB, cobpannoM mo
CXeM€ C OJWHAPHOM CEKIIMOHMPOBAHHOW padoveil CHUCTEeMOW IIHH.
Pacnonoxxenue BbIKIIOUATENEH — OJHOPSIHOE, PACIOJIOKECHHE CEKIUH —
napajuieabHOE.

3.K ycranoBke mpemnomnaraercs BwIkimodarens VD4 1206-16 ¢
HOMHUHAJIBHBIM TOKOM 1250 A. JIIMTenbHBIM MaKCHUMAaJbHBI  TOK
npucoenuHenus cocraiasier 1190 A, mepuoaudeckas criararomas TOKa
KOPOTKOTO 3aMbIKaHHs — 19 KA. BeiOpaTh TOKOOTpaHUYHBAIOIINI PEaKTOP U
BBITIOJTHATH €T0 MPOBEPKY.

3aganue Ha KypcoBodl mpoekt. Tema: «lIpoexktupoBaHue riIaBHOU
MOHU3UTENIBHOMN MO/ICTAaHIIUU MIPeAPUSITUS nosurpapuyeckoit
MPOMBILIJICHHOCTH

HUcxonnnie 1aHHbIE:
VYceranosnennas momHocte 60 MBtr  T1 -3 x 125 MBA
Koaddumuent crpoca 0,36 T2 -2 x 80 MBA

AT —Her
I xareropust — HeT 't —2x 100 MBt
IT xaTeropus — 50% -4 x40 MBt
IIT xateropust — 50% Sk:=5600 MBA
Huswee nanpspkenue 6 kB U;=220 kB
KonunuecTBo oTxondmux JuHui 16 U>=220 xB
I'pyHT — BJIa’KHBIN TIECOK Uz — Het

Us=220 xB
KonnuecTBo TpaH3UTHBIX TUHUH 2 L: — Her

Lo =2x20 xkm
Cunxponnsie asurarenu — 2 x 800 L3=2x 14 xm

kBT Ls — HeT

Acunxponnsle nsurarenu — 2 x 800
kBT







6) HOpﬂ)IOK NMpOBEACHUS l'[pOMC)KyTO‘lHOﬁ aTTeCTalui, NNIOKa3aTe/in 1 KPpUTEPpUu
OICHUBaAHUA:

[TpomexyTouHas aTTecTarys N0 IUCIUTUTHHE « DIEKTPUICCKUE CTAHIIMH U TI0ICTAHIIUI)Y
BKJIIOYAET TEOPETUUECKUE BOIIPOCHI, IIO3BOJISAIONINE OLIEHUTh YPOBEHb OCBOCHHSI 00YyUYaIOIIUMUCS
3HAHWHA, W TPAKTUYCCKHE 3aJaHMs, BBISBIISIONIAE CTENEHb C(HOPMHUPOBAHHOCTH YMEHUH U
HaBBIKOB. [IpoBouTCs B popMme sKk3ameHa 1 B (hopMe BBITIOTHEHHUS U 3alIUTHI KyPCOBOTO MPOEKTA.

DK3aMeH M0 JaHHOW AMCUUIUIMHE MPOBOJHUTCSA B YCTHOW (OpME MO IK3aMEHAITMOHHBIM
ouseraM, KaXAbIH W3 KOTOPBIX BKIIOYAET 2 TEOPETUUYECKHX BONPOCA M OJHO TMPAKTHYECKOE
3aJjaHue.

IMoka3aTeu U KPUTEPUH OLEHUBAHHUS IK3aMeHA:

— Ha OLIEHKY «OTJIHYHO» (5 0ayioB) — 00yJaromuiics 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe W TIIyOOKOe 3HaHHe
y4eOHOTO Marepuana, CBOOOIHO BBHITIOJHSAET TNMPAKTUYECKHE 3aJaHusi, CBOOOIHO OIEpHpPYyET
3HAHHUSIMH, YMEHUSIMH, TTPAMEHSET UX B CUTYaIUSX MTOBBIIIICHHON CII0)KHOCTH.

— Ha OIICHKY «X0po1uo» (4 6amia) — oOydaromuiicss TEMOHCTPUPYET CPEAHHUIN YPOBEHD
C(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIMMOKH, HETOYHOCTH, 3aTPYAHCHHS IPU aHAJTUTHYSCKUX OTIEPAIIHSX, TIEPEHOCE
3HAHWIA U YMEHUH Ha HOBBIC, HECTAaHAPTHBIC CUTYAIUH.

— Ha OIIEHKY «YyIOBJIETBOPHUTEJbHO» (3 Oamia) — oOy4JaromUCS JIEMOHCTPUPYET
MTOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETECHITUH: B X0Ji¢ KOHTPOJIBHBIX MEPOTPHUITHN
JOIYCKAIOTCSl OIIMOKH, TPOSBISAETCS OTCYTCTBHE OTJACIBHBIX 3HAHWUH, YMCHHM, HABBIKOB,
OOyJaIONTUICS HWCIBITHIBACT 3HAYUTEIbHBIC 3aTPYJAHCHHS NPH OINCPUPOBAHUM 3HAHUSAMHU W
YMEHHSIMH MPU UX IEPEHOCE Ha HOBBIE CUTYAIUH.

— Ha OIICHKY «HEeY/OBJIETBOPUTENbHO» (2 Oamia) — oOydJarOmIuiicss JEMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHUYecKoro MmaTepuana, JOMYCKAaeT CYIIEeCTBEHHbIE OMIMOKU, He
MO>KET MOKa3aTh UHTEJUIEKTYyalbHble HABBIKM PELICHHs] POCTHIX 3a/1ay.

— Ha OIICHKY «HEeYJI0BJIETBOPUTEJbHO» (1 0amr) — oOyJaroniuiics HE MOKET MOKa3aTh
3HaHMUS Ha YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS HHQPOpPMAIMKM, HE MOXET I[O0Ka3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PELICHUS IPOCTHIX 3a/1a4.

KypcoBoii mpoekT BBIMOJIHSETCS MOJA PYKOBOJCTBOM IIperojaBaTelisi, B MPOIECCE €ro
BBITIOJIHEHUS] O00Yy4aromuiics pa3BUBAET HABBIKU K MPOEKTHO-KOHCTPYKTOPCKOW JESATENbHOCTH,
3aKpervisii M OJHOBPEMEHHO pacliupsisi 3HAHMs, [OJIydeHHbIE TMPU M3YyYEHHH Kypca
«DQNeKTpUUecKHe CTaHINK U MOoACTaHIUuNY. [Ipu BBITIOJIHEHNH KypCOBOTO IIPOEKTa 00yUaroIuiics
JOJKeH TIOKa3aTh CBOE€ YMEHHE padoTaThb C HOPMATUBHO-TEXHUYECKOM JOKyMEHTauuend Hu
OPYTMMU JUTEPATYPHBIMH HCTOYHHKAMH, a TaKKe€ BO3MOXHOCTh CHCTEMaTH3UPOBATh U
aHAIIM3UPOBATH (PAKTUUECKUI MaTepHall U CAMOCTOSTEILbHO TBOPUYECKU €r0 OCMBICIMBATD.

B mpomecce moAroToBKH KypcoBOTO MpoeKTa OOydaroluiicss AOJDKeH pa3olOparbesi B
TEOPETUYECKUX BOIPOCAX, CAMOCTOATEIbHO MPOAHANU3UPOBATh MPAKTUYECKUIl MaTepuan,
moApoOHO MpopadboTaTh U 0O0CHOBATH MPOEKTHHIE PEIICHHUS.

Iloka3aTenu M KPUTEPUH OLIEHHBAHUS KYPCOBOI'0 NMPOEKTA:

— Ha OLICHKY «OTJUYHO» (5 0anioB) — MPOEKT BHITIOJHEH B COOTBETCTBUU C 3aJaHHUEM,
oOyuaromuiicss moKa3bIBaeT BHICOKUI YPOBEHb 3HAHUI HE TOJIHKO Ha YPOBHE BOCTIPOU3BECHHUS U
0o0BsicHEHUST HH(POpPMAIMH, HO W HHTEIUIEKTYaJlbHbIE HAaBBIKM pEIIeHUs TpoOiieM M 3ajad,
HaXO0XJICHUS YHUKAIBHBIX OTBETOB K MPOOIeMaM, OLIEHKU U BEHIHECEHUS KPUTHUECKUX CYXKIICHUII;

— Ha OLEHKY «Xopomo» (4 0amna) — MPOEKT BBHIMOJHEH B COOTBETCTBUU C 3aJaHHUEM,
oOyuaronuiicss TOKa3bIBaeT 3HAHMS HE TOJBKO HAa YPOBHE BOCIPOU3BENCHUS U OOBSICHEHHS
nH(pOpMallUK, HO U HMHTEJUICKTYaJIbHbIE HAaBBIKM PpEIIeHHs] MpoOJieM W 3aaad, HaXOXXICHHS
YHHUKAJIHBIX OTBETOB K MpobIemMam;

— Ha OIICHKY «Y/OBJIETBOPUTEJbHO» (3 0anna) — MPOEKT BBHIMOJIHEH B COOTBETCTBUHU C
3alaHueM, OOyYaroIIMiicsl TOKAa3bIBAeT 3HAHUS HA YPOBHE BOCHPOU3BEICHHUS U OOBSICHEHUS
nH(OpPMAIIUY, UHTEIJUICKTYaIbHbIE HABBIKU PEIICHHUS MTPOCTHIX 3a7a4;



— Ha OIICHKY «HeY/0BJIeTBOPHUTEIbHO» (2 0ajuia) — 3aJaHnue IpernoiaBaTess BHITOJTHEHO
YaCTUYHO, B MPOLIECCE 3aLIUTHI paObOTHl 00YJAIOIIUICS IOMyCKAaeT CyIIECTBEHHBIE OIIMOKH, HE
MO>KET IIOKa3aTh UHTEJUIEKTYaIbHbIEC HABBIKU PELICHUS [TOCTABIECHHOM 3a/1a4H.

— Ha OIICHKY «HeYy/JA0BJIeTBOPUTEeAbHO» (1 6amn) — 3ajanne npenoaaBaTelis BHIIOTHEHO
YaCTUYHO, OOYYaIOUIMIiCS HE MOYKET BOCIPOU3BECTH M OOBSICHUTH COJEp)KaHUE, HE MOXKET
[I0Ka3aTh MHTEJJIEKTyalbHbI€ HABbIKU PELICHUS IOCTABICHHOM 3a1a4u.
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