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Jluer akTyaausanun pabodeii nporpaMmel

Pabouas nporpamma mepecmMoTpeHa, obcysxkieHa u oobpexa juist peaimsarmy B 2021 - 2022
yueGHOM rony Ha 3acefiaHun Kapeapsl DIeKTpoCHAOKEHHS TIPOMBIIUTIEHHBIX ITPEIPHSTHH

Ilporoxon ot 13.10.2(01 . Ne2
3aB. xapenpoire———="7 , I'.IL. Kopuunos
L

Pabouaas mporpamma niepecMOTpeHa, 06¢yiKeHa | onoﬁpeﬁaéiwﬂ peamusanmy B 2022 - 2023
y1eOHOM rofy Ha 3aceaHuy Kageapsl DIekTpocHadKeHAs AIPOMBIIIICHHbIX IPEAIPHSTHI

IlpoTokom oT ___ 20 1. Ne
3aB. xadenpoit I'.I1. Kopunnos

Paboaas mporpamma nepecMmoTpena, obcykaeHa u oJjobpesa i pearusaun B 2024 - 2025
y4e6GHOM rony Ha 3aceaHiy Kageapsl DIeKTpocHA0KeHN IIPOMBIIIICHHBIX IIPEIIPHSTHI

[Iporokon or 20 r. N
3ar. xadenpoi I".IT. Kopuuos




1 Ies1u ocBOEHUS TN CHMILTHHBI (MOLYJI51)

Lenpro mpenoiaBaHusi TMCUUILTAHBI « DJIEKTPUUECKUE CTAHIIUU U TIOICTAHLIUI SIBISIETCS
dbopMupoBaHUE Yy CTYIEHTOB 3HAaHUN B BOINPOCAaX YCTPOHMCTBA U PabOThl BHICOKOBOJIBTHBIX
ANIEKTPUYECKUX allllapaToB, CXE€M M KOMIIOHOBOK 3JIEKTPUUECKOW YacTH 3JIEKTPO-CTAHIIUM
MPOMBIIUICHHBIX TPEITPUITUN, PEXKUMOB X PaOOTHI, YIIPABICHUSI.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmel

JucuumimHa DIeKTPUYeCKUe CTAaHIIUU U TIOJICTAHIIMH BXOJIUT B YacTh Y4€OHOTO IJIaHa
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHUI 00pa30BaTeIbHON MPOTrPaMMBbI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUIUINH/ PAKTUK:

dusuka

OO011as sHepreTuka

DNEeKTPUUECKHUE MAILIUHBI

DNEKTPOIHEPTETHUECKHUE CUCTEMBI U CETH

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOIUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

Peneitnas 3ammTa u aBTOMaTU3aIMS AIEKTPOIHEPTETUYECKUX CUCTEM

DneKkTpocHabKeHHe

DKcIuTyaTanus 1 MOHTaX CUCTEM AJIEKTPOCHAOKEHHS

HanexHOCTh crcTeM AJIeKTPOCHAOKEHHS

[ToxroToBka K caue u caaya rocyAapCTBEHHOTO IK3aMeHa

[ToaroroBka K mpoieype 3aluThl ¥ 3alUTa BEITYCKHON KBATH(PUKAITMOHHOHN paboThl

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHMITUHBI (MOYJIS1) ¥ IVIAHMPYEMBbIe Pe3yJIbTaThl 00y4eHus

B pesynprare OCBOEHUS JUCHMIUIMHBI (MOAYyJs) <«ONEKTPUYECKHE CTaHIUH MU
MOJICTAaHIIMI 00yYaroIuiics JOKeH 001a1aTh CAeTYIOIMMHA KOMIETEHIIUSMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[IK-3 CnocobGeH mnpuHMMAaTh y4yacThe B TPOEKTUPOBAHMM OOBEKTOB MNPO(ecCHOHATBHOM
JESTEIbHOCTH B COOTBETCTBUM C TEXHUYECKMM 3aJaHMEM M HOPMAaTHUBHO-TEXHHUYECKOMN
JIOKYMEHTaIeH, coOoasi pa3iuyHble TeXHUYEeCKHe, SHeprod((HeKTUBHbBIE U HKOJOTHUECKUE
TpeOOBaHUS U TMPOBOJUTH OOOCHOBAaHME TPOEKTHBIX pEIIeHUH, a Takke OoQOpMIATh
TEXHUYECKYIO JOKYMEHTAIMIO Ha Pa3IMYHbIX CTAAMIX Pa3pabOTKU MPOEKTa

[1K-3.3 Bri6upaeT o6opynoBaHue 1isl OTAETBHBIX pa3/ieloB IPOEKTa Ha pa3InuHbIX
CTagusIX TPOEKTUPOBAHUS CUCTEMBbI  DIIEKTPOCHAOKEHUS OOBEKTOB
KalMuTaJbHOTO CTPOUTEILCTBA

[1K-3.2 BoiOupaer ontuManbHblE TEXHMYECKHME pelIeHus Juis  pa3paboTKu
OTHENbHBIX pa3[eOB Ha pa3IUYHbIX CTaJUAX IPOEKTAa CHCTEMBI
NIEKTPOCHAOKEHHS] 00bEKTa KATUTAIbHOTO CTPOUTENILCTBA

[K-3.1 Pa3pabarbiBaer U odopMisieT KOMIUIEKTHI MPOEKTHOH U paboueit
JOKYMEHTAIlMH TPOCTBIX Y3JI0B CHCTEMBI 3JIEKTPOCHAOKEHUS OOBEKTOB
KaluTaJbHOIO CTPOUTEILCTBA

[IK-5 CnocobeH olleHHBaTh HOPMANIbHBIE, VTSDKEICHHBIE M TOCICaBaApPUIHBIE PEXUMBI H
JUKBHJINPOBATH aBAPUHHBIE PEKUMBI PAOOTHI 00BEKTOB TPO(hECCHOHATBHOM NS TCITbHOCTH

[TK-5.3 CocraBnsier CcXeMbl 3aMeElICHHs Ha OO0CITy)XKHBaeMOM 00OpYyIOBaHUU,
paccuMThIBa€T  TapaMeTphl  peXUMa  KOPOTKOTO  3aMbIKaHUS  Ha
obopymoBanuun PY wu JIOII, paccunmThiBaeT W BBIOMpAET YCTaBKH U
XapaKTEPUCTUKH YCTPOUCTB P3A







I1K-5.2

[IpoBomutr mnpodUIAKTHUECKHUE WCIBITAaHUS H OCYIICCTBISIET aHAJIU3
(hYHKIIMOHUPOBAHUS YCTPOMCTB PEICHHOM 3aIIUTHI 1 aBTOMATHKH

I1K-5.1

Opranu3oBbIBacT MIPOBE/ICHHE aBapUHHO-BOCCTAHOBUTEIBHBIX u
PEMOHTHBIX PabOT Ha 000PYIOBAHUH IOICTAHIUI




4. CTpyKTypa, 00bEéM H coep:KaHue AUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padorta — 90,5 akaj. yacos:
— aynuropHas — 85 akaj. 4acos;
— BHEAyJIUTOpHAs — 5,5 akaJi. 4acoB

— caMocTosTeNbHas pabora — 53,8 aka. 4yacos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma arTecTaluy - KypcOBOM MPOEKT, IK3aMEH

AynutopHast 3 s
o | womraxrhas paGora E z dopma TeKyIIero
= s X By KOHTPOJIS
Paszen/ Tema 3 (B akan. uacax) £ B A y P Kon
S 3 ©| caMOCTOSTENBHOM |  yCIeBaeMOCTH U
JTACIUTUTAHBI 5 [ . | KommeTeHH
O g £ padoThI MIPOMEKYTOUHOH
Tex. mab. | MpaKT. =9 aTTecTaluu
3aH. 3aH. | O &
1. TeopeTuyeckuii pasaen
caMOCTo_ﬂTenLHoe MK-3.1,
11 1. Beenenue. JavieHe VieOHoi MK-3.2,
Knaccugukanus i i . [K-3.3,
. 2 2 JUTEPATYPBI; BxoaHO# KOHTpOIIB.
ANEKTPUYCCKUX CTAHIIUH U . popaGoria I1K-5.1,
MOICTAHIUH. pop I1K-5.2,
JIEKIIAOHHOTO K5 3
Marepuana. '
B IK-3.1,
CaMOCTOSITEIIBHOE K-3.2
1.2 2. TexHOIOTHYECKUI U3ydeHHe y4eOHOM HK-3'3]
nporiecc MIPOU3BO/ICTBA 2 2 JUTEPATYPHI, DKcrpecc-onpoc. HK-5-11
3JIEKTPOIHEPT . — mpopaboTka K- 5'2'
JIEKIITMOHHOTO HK-S- 3‘
MaTepuara. '
6
B MK-3.1,
CaMOCTOSITEIIBHOE ITK-3.2
1.3 3. I'paduku Harpysku U3ydeHHe y4eOHOM HK-S-S‘
ANEKTPUYECKUX CTaHIMH U 2 2 JUTEPaTyphl; DKcnpecc-onpoc. l'IK-S'll
MTOJICTAHIIHH. — mpopaboTka K- 5'2'
JIEKIIHOHHOTO l'[K-S' 3'
Marepuana. '
B MK-3.1,
CaMOCTOSITEIIBHOE K-3.2
14 4, CHHXpOHHBIC u3yueHue y4eOHOH HK-3-3‘
TeHEepaTOPHI 4 2 JUTEPaTYpBHI; DKcrpecc-onpoc. l'[K-S'll
AIEKTPUYECKUX CTAHIIUH. — npopaboTka HK-5-21
JIEKIITUOHHOTO K- 5' 3'
MarepHaa. '




IK-3.1,

CaMOCTOSITENEHOE K-3.2
15 5. CuiioBble u3ydeHue yueOHon HK-3.31
TpaHchOopMaTopbI u JTUTEPaTYPHI; DKcrpecc-omnpoc. HK-5.11
aBTOTPAHC(POPMATOPBIL. — npopadboTka K- 5'2'
JICKIIMOHHOTO .
Marepuana. MK-5.3
CaMOCTOSITENEHOE
u3ydeHue yueOHon K31
1.6 6. OGmue cBeneHus 06 JUTEPATYPHI, HK-3.21
000pyI0BaHUU — npopadboTka "
MK-3.3,
pacipenenuTeNbHbIX JIEKIIHOHHOTO AKP Nel. IK-5.1
YCTpOWCTB. BpIKIIOUaTEN Marepuana; HK-5.21
BBICOKOTO HAIPSDKEHMSI. - IOATOTOBKA K HK-5. 3‘
ayJUTOPHON '
KOHTPOJIBHON
paborte.
1.7 7. Pa3penunuTenu, -
OTJIEITUTEIIH, CaMOCTOSITEIBHOE gig;'
KOPOTKO3aMbIKaTelH, M3y4eHne yueOHon HK-S.Sl
BBIKJIFOYATENIM  HArpy3KH. JIUTEPATYPHI; DKcrpecc-onpoc. HK-5.11
TIpuBoabI — npopaboTka K- 5'2‘
KOMMYTAaIlMOHHBIX JIEKIITHOHHOTO HK-5. 3'
arnmapaTosB. Marepuana. '
7 MK-3.1,
CaMOCTOSITEIIBHOE K-3.2
1.8 8. I3mepurensHsie u3ydyeHue yueOHon HK-S.S]
TpaHchopMaTopsl TOKa U JUTEPATYPHI, DKcIpecc-onpoc. HK-5.11
HaIPsSHKECHUSL. — npopadboTka HK-5.21
JIEKITUOHHOT'O K- 5' 3'
Marepuaa. '
_ TK-3.1,
CaMOCTOSTENEHOE TK-3.2
1.9 9. OrpannueHre TOKOB my;;:e”zzqeggon DKCIDECC-ODOC I1K-3.3,
KOPOTKOT'O 3aMbIKaHMUsI. PaTyPBL, P poc. [K-5.1,
— npopaboTka K5 2
JIEKIITMOHHOTO K- 5' 3'
MarepHaa. '
caMOCTo_ﬂTeJILHoe IIK-3.1,
1.10 10. Bri6op 9 I1K-3.2,
u3ydeHue yueOHon
AJIEKTPOOOOPYIOBAHHUS . [K-3.3,
JUTEPATYPHI; Dkcnpecc-onpoc.
pacrpeaenTnTeTbHBIX IK-5.1,
M — npopaboTka
YCTPOMCTB. JIEKIHOHHOTO I1K-5.2,
MaTepuaia. MK-5.3
CaMOCTO_HTC bHOE MK-3.1,
111 11. ToxoBeaymue JIPHOC I1K-3.2,
u3ydeHue y4eOHoH
YacTH paclpeesINTeIbHbIX . MK-3.3,
" . JUTEPaTypsbl; DKcrpecc-onpoc.
YCTPOMCTB  CTaHIMA U TIK-5.1,
. — npopaboTka
MOICTAHIMH. I1K-5.2,
JICKIITMOHHOTO K53

Marepuaia.




IK-3.1,

1.12 12. CxeMmbl CaMOCTOSITENEHOE K-3.2
3NEKTPUIECKUX u3ydeHue yueOHon HK-3.31
COCIIMHEHUH 2 2 JUTEPATYPHI, DKcIpecc-onpoc. HK-5.11
JJIEKTPUYECKUX CTAaHLIUU H — npopadboTka HK-5-2]
MOJI-CTaHLUH. JICKIIMOHHOTO .
Marepuana. MK-5.3
1.13 13. 3amuTHOE - MK-3.1,
3a3eMJIeHHE u CaMOCTOSTENbHOE K-3.2
rpo303alIuTa U3yucHHe y4eOHOMH HK-3.31
pacnpeieuTeNIbHbIX 2 1 JUTEPATYPBI; Okcnpecc-omnpoc. HK-S.ll
YCTPOKCTB u — npopaboTka HK-5.21
00opynoBaHHA JICKITUOHHOTO K- 5' 3'
MOJICTaHIIHH. MaTepHara. '
CaMOCTOSITEIIFHOE I1K-3.1,
1.14 14. Koncrpyxwmm u n3ydeHune yaeOHon IK-3.2
KOMIIOHOBKH JUTEPaTyphl; HK-3.3]
pacnpenenuTeNbHbIX 4 2,8 B Ho/:uPOngKa’K AKP No2. HK-5. 1'
YCTPOHCTE  MEKTPHIECKIX aymHTOpHOH TK-5.2,
CTaHIIMI U TOACTAHIINH. KOHTPOTHHOM ITK-5.3
paborte.
Wroro no pazneny 34 26,8
2. JIabopaTopHbIe 3aHATHS
2.1 15. BaoHbli
WHCTPYKTaX 110 TEXHHUKE CobecenoBanue 1o [K-3.1,
0€e30MacHOCTH. CaMocTosITeNpHOE TEXHUKE I1K-3.2,
O3HakoMJIeHHE c 2 1 u3ydeHue Oe3omacHOCTH IpU IK-3.3,
000pyI0BaHHEM METOAUYECKHX BBINOJIHEHU U I1K-5.1,
71a00paTOpUH. Berinaua yKa3aHUH. 71a00paTOPHBIX IK-5.2,
3aJaHus Ha JTAOOpATOPHBIC pabor. I1K-5.3
paboTHI.
2.2 16. JlaboparopHas  BLITOHEHHE MK-3.1,
o Jo1 Do o IS B
Ha HI; ATICIBHYIO pa6OIT) 321 1 paboThI; nabopaTopHOM HK-S'll
P yio p Y — HOATOTOBKA K paboTsr Nel. s
C CETBI0 METOIOM TOYHON salTe I1K-5.2,
PY4YHOM CHHXPOHHM3ALIUI HHTe. I1K-5.3
IK-3.1,
2.3 17. JlaboparopHas ~ PRIMOJTCHIE MK-3.2,
pabora Ne2  «[amrenue nabopatopoii 3amura I1K-3.3
Honst h CHHXDOHHOTO 221 1 paboTsr; nabopatopHoi HK-S'll
p — IIOJArOTOBKA K paboTer Ne2. )
reHeparopay. samuTe I1K-5.2,
) ITK-5.3
24 18. JlaboparopHas — BBINIOJIHEHHE gi:gé’
pabora Ne3 nabopaTtopHOn 3amura l'IK-3'3l
«MopenmupoBanue 2/21 1 paboThI; nabopaTtopHoOi HK-5-1’
YCTaHOBUBUIETOCS pEXUMaA — MOATOTOBKA K paboTsr Ne3. HK-5'21
paboThl TpaHchOpMaTopay. 3aluTe. K5 3
— BBINIOJIHEHHE IR-3.1,
25 19. JlaboparopHas naGopaTopHoi Samra [K-3.2,
pabora Ned4 «Orpannuenue I1K-3.3
TOKOB - KOPOTKOTO 2/21 1 paboTshl; 1ab0paTopHO’ K-5 1'
3aMBIKAHUS. h HZ};L(;::M K pabote Ned. I1K-5.2,
) ITK-5.3
2.6 20. Jla6opaTopHas — BBITIOJTHEHHE gﬁg%
pabora Ne5 «Mzyuenue naGopaTtopHOH 3amura HK-3-3’
KOHCTPYKTHBHOTO 2/21 2 paboTsr; nabopaTopHOI l'IK-S'll
HCIIOJIHEHUS STYCHKH — IIOJrOTOBKA K paboTer Ne5. HK-S-Z’
KPV¥». 3alIuTe. .

I1K-5.3




2.7 21. JlaboparopHas

MK-3.1,
pabota Ne6 «OnepaTuBHbIe — BBIIIOJIHEHUE K-3.2
MePEKITIOYEHUS B nabopatopHoOn 3amura K 3'3’
pacIpeneauTeabHbIX 4/21 paboTsl; nabopaTopHO’ K 5'1'
YCTpPOMCTBax — IOATOTOBKA K paboTsI Neb. K 5'2'
JNEKTPUUYECKUX CTAaHIUH U 3aIuTe. oy
priect I m IK-5.3
TIOJICTAaHIHID).
Hrtoro no pasgeny 17/121
3. IlpakTuyeckue 3aHATHS
CaMOCTOSITENEHOE
MPUHSATHE
IIPOEKTHBIX
3.1 22. [Ilpakruueckoe P N
peleHui u I1K-3.1,
3anaTHe  Nel  «Pacuer Brinonnenue
AIIEKTPUYECKUX  HArpy3oK BEITOHCHHE azziesia KypcoBOro MK-3.2,
P . Py pacyeToB ¢ p M IK-3.3,
TIOHU3HUTEIBHON npoekra «Pacuer
MOJACTaHIIMM W BBIOO HICTIOJIH30BAHHCM 3JIEKTPUIECKUX MR-5.1,
KOMIIEHCH LIUX b PEKOMCHJOBAHHO Ha ’ 30K» IIK-5.2,
Henpyro 1 IuTepa-Typsl U Py ' I1K-5.3
YCTPOHCTBY.
Wurepuer-
HCTOYHHKOB U C
KOHCYJIbTallUsMHU
IpernoiaBaTels
CaMOCTOSITEEHOE
3.2 23. Ilpaxtuueckoe HDHHSITHE
sanstue  No2  «Boibop P
qucia u MOIITHOCTH TPOCKTHBIX
peueHuii u I1K-3.1,
CHJIOBBIX BrimonaeHne
BBITOJIHEHUE I1K-3.2,
TpaHc(hOPMATOPOB. PACUETOB ¢ paszena KypcoBoro K-3.3
IIposepka npoekTa «Br10o DY
T, I;ch?o MaTopoB 10 VICTIOJIH30BAHHCM 'mzna u MomHocIT)H MR-5.1,
EHOBI/IHI\I/)[ b €KIMOB PEKOMCHJOBAHHO TpaHCcHOPMATOPOBY IIK-5.2,
Y . P W JIUTEepa-Typhl U p P pOB. I1K-5.3
aBapUIHBIX 1%
Wntepuer-
CHCTEMATHYECKHX
HCTOYHHKOB U C
MEPErPy30K».
KOHCYJIbTalUsIMHU
npernoiaBaTels
CaMOCTOSITEIIbHOE
NPUHSATHE
MPOEKTHBIX
3.3 24. TIpakrudeckoe P N
peueHuit u Brinosnnenue I1K-3.1,
sansTe Ne3 «Bwibop wu
BBITIOJTHEHNE paszena KypcoBOTo MK-3.2,
000CHOBaHME cXeM
pacyeToB ¢ npoexTa «Bri6op [K-3.3,
INEKTPHYECKUX
. HCITOJIE30BaHUEM CcXeM IIK-5.1,
COCIMHEHUI pu
PEKOMEHIOBaHHO | pacrpenenuTeabHbIX [K-5.2,
MPOEKTHPOBAHUH ., N
W TUTEepa-Typhl U YCTPOMCTBY. I1K-5.3
MOJICTAHIIHI.
Wntepuer-
HCTOYHHKOB U C
KOHCYJIbTalUsAMHU

npernoaaBaTeiid




CaMOCTOATCIIBHOC

MPUHATHE
3.4 25, Ilpakrmueckoe b
IIPOEKTHBIX Brmonnenne
3anaTHe  Ne4  «Pacuer N
pelieHui 1 paszzena KypcoBoro IK-3.1,
TOKOB KOPOTKOTO
BBITIOJIHEHHE npoekTa «Pacuer I1K-3.2,
3aMBIKaHUS B
pacueToB ¢ TOKOB KOPOTKO-TO IK-3.3,
MaKCUMaJIbHOM u
HCIIOJIb30BaHUEM 3aMBIKaHUS B I1K-5.1,
MHUHHMAJIEHOM PEXHMaX C
PEKOMEH/IOBAHHO | MaKCHUMAaJIbHOM H I1K-5.2,
YY4E€TOM  TOANUTKHA  OT .
W IUTEpa-Typhl U MHHUMAaJIbHOM ITK-5.3
BBICOKOBOJIBTHBIX
N Wnteprer- peKIMax».
JIBUTATEICH
HUCTOYHUKOB U C
KOHCYJbTallUsIMU
IpernojaBaTes
CaMOCTOSITENEHOE
MPUHSATHE
IIPOEKTHBIX Brimonnenne
peueHuii u paszena KypcoBoro [K-3.1,
3.5 26. [IIpakruudeckoe BBITIOJIHEHHE npoekTa «Bri6op I1K-3.2,
3ansaTHe Ne5 «Bwibop wu pacueToB ¢ o0opynoBaHHS U I1K-3.3,
MpOBEpKa BBIKIIFOUaTENei 1 UCIIOJIb30BaHUEM TOKOBEIYIINX [K-5.1,
pa3beMHUTEIICH. PEKOMEH/IOBAHHO yacrei I1K-5.2,
1 IUTEpa-TYphl U | pacnpenennTenbHbIX IK-5.3
Wnarepuer- YCTPOMCTBY.
UCTOYHUKOB U C
KOHCYJIbTallUsIMA
MpernojaBaTes
CaMOCTOSITENEHOE
MPUHSATHE
MIPOEKTHBIX Brimonaenne
€IICHUH 1 azJena KypcoBoro [K-3.1
3.6 27. [Ilpaktuyeckoe P pasi P '
BBITIOJIHEHHE npoekTa «Bri6op I1K-3.2,
3ansaTHe Ne6 «Bwibop wu
pacueToB ¢ o0opynoBaHUs U [K-3.3,
MPOBEpKa H3MEPUTEIbHBIX
HCIIOJIb30BaHUEM TOKOBEAYIIUX IIK-5.1,
TpaHc)OpMAaTOPOB TOKA H .
PEKOMEHI0BaHHO yacTei I1K-5.2,
HaIPSKESHHSD». .
1 IUTEpa-TYphl U |pacrnpenennTenbHbIX IK-5.3
HurepHer- YCTPOUCTBY.
UCTOYHUKOB U C
KOHCYJIbTallUsIMA
MpernojaBaTes
CaMOCTOSTENEHOE
MPUHSATHE
MIPOEKTHBIX Beimonnenne
€IICHUH U azJena KypcoBoro [K-3.1
3.7 28. [Ilpaktuyeckoe P pasi P '
BBITTOJIHEHHE npoekTa «Bri6op I1K-3.2,
sansaTe Ne7 «Bwibop wu
pacueToB ¢ o0opynoBaHUs U [K-3.3,
MpoBepKa OILLIMHOBKHU
HCIIOJIE30BaHHEM TOKOBEIYIINX TIK-5.1,
pacrpe-IeNuTeIbHBIX o
o PEKOMEHI0BaHHO yacTeu [K-5.2,
YCTPOHCTBY. .
1 TUTepa-TYphl U | pacTpeaeIuTeIbHbIX IK-5.3
Wurepuer- YCTPOMCTBY.
UCTOYHHUKOB U C
KOHCYJIbTallUSIMA

npernoaaBaTeIs




CaMOCTOATCIIBHOC

MIPUHSTHE
3.8 29. TIIpakruuveckoe MIPOEKTHBIX
3ansTe N8 «PaspaboTtka pelieHui 1 BeinonHenue IK-3.1,
KOHCTPYKTHBHOT'O BBIIIOJIHEHHE pasjiena KypcoBOro IK-3.2,
UCTIOJIHCHHUST OTKPBITOTO H 5 2 pacueToB ¢ TIPOEeKTa IK-3.3,
3aKpBITOrO HMCIOJIb30BaHUEM «KoncTpykuus I1K-5.1,
pacnpenenuTeNIbHbIX PEKOMEH/IOBaHHO | pacmpeneIuTeNbHBIX IK-5.2,
YCTPOMCTB, KOMIIOHOBOK H i JIUTEpa-Typhl U YCTPOKICTBY. ITK-5.3
CXEeM 3aI0JTHEHHUS. WnrepHer-
HUCTOYHUKOB U C
KOHCYJbTallUsIMU
IpernojaBaTes
CaMOCTOSITENEHOE
MIPUHSTHE
IIPOEKTHBIX
peueHuii u
BBITIOJTHEHNE
pacueros ¢ Brinonnenne
39 30. Ipaxruueckoe HCTIONIb30BAaHUEM | pa3/iesioB KypcOBOTO MK-3.1,
sansue. Nel0  «Boibop PEKOMEHJIOBAHHO | POCKTa «Bw160D TK-3.2,
ONEpATHBHOTO ToKa. 1l TUTEpa-TYphl U | ONIEPaTUBHOTO TOKA» IK-3.3
1 2 Wurepuer- u «Bb16op
Pacuer Harpy3ok u BbIOOD [K-5.1,
TpaHC(hOPMATOPOB HCTOYHHKOB U ¢ | TpaHchopMaTopoB TK-5.2
KOHCYJIbTallUsIMA COOCTBEHHBIX
COOCTBEHHBIX HYXI». . IK-5.3
npenojasarens; |Hyxma». [loaroroBka
— opopmitenue K 3alluTe.
MOSICHUTEIbHOMN
3aIACKU U
rpaguuecKoi
4acTH NPOEKTa;
— HOATOTOBKA K
3aIuTe.
- MK-3.1,
CaMOCTOSITEIIbHOE I1K-3.2,
3.10 31. IlomgroroBka K U3ydeHHe y4eOHOM SK3aMeH I1K-3.3,
9K3aMEHY. JUTEPATYPBI, ' MK-5.1,
KOHCIIEKTOB I1K-5.2,
JeKIUi. [K-5.3
Hroro no pazaeny 34 18
HWroro 3a cemectp 34 |17/121| 34 53,8 9K3aMeH,KIT
Hroro no aucnumninuae 34 |17/121] 34 53,8 KYPCOBOH TPOCKT,

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdus  peanuzalMu  NPEeIyCMOTPEHHBIX  BMJOB y4eOHOHW pa®OThl B KayecTBe
00pa30BaTeNbHbIX TEXHOJOTMH B IMPENOJaBaHUM JUCLUIUIMHBL «DJIEKTPUYECKUE CTAaHLUU U
MOJICTAaHIIMK UCIIONB3YIOTCS TPAAULUOHHAS U MOYJIbHO-KOMIIETEHTHOCTHASL TEXHOJIOTHU.

[lepenaua HEOOXOAMMBIX TEOPETUUYECKUX 3HAHUH H  (HOPMUPOBAHHE OCHOBHBIX
IPEICTaBICHUA M0 KypCcy «JJIEKTPUYECKHE CTAaHUUMU U IOACTAaHUUN» IPOUCXOIUT C
MCII0JIb30BaHUEM MYJIbTUMEIUIHOTO 000pY10BaHUS.

Jlexumu TIPOXOAAT B TpagUIMOHHOW (opme, B ¢opMe JIEKIUH-KOHCYIbTAIUH |
npobnemMHbIX Jiekiui. Teopernueckwit Marepuad Ha NOPOOJEMHBIX JEKIHUSAX — SBIISCTCS
pe3ybTaTOM YCBOEHHUsS IOJy4€HHONH MH(OpPMAIMM MOCPEICTBOM IOCTAHOBKH IPOOIEMHOIO
BOIIpOCa M MOHUCKAa IyTed ero pemeHus. Ha JekuMsX — KOHCYNbTAaLUAX H3JI0KEHHE HOBOIO
MaTepuaa COIPOBOKIAETCS IIOCTAHOBKOM BOIIPOCOB U JAUCKYCCHEH B IIOMCKAX OTBETOB Ha 3TU
BOIIPOCBI.

IIpu npoBeeHNM MPAKTUUECKUX 3aHATUH HCIIOJIb3YIOTCS paboTa B KoMaHae U MeToas! IT,
IIPU IPOBEIAEHHUH J1a0OpaTOPHBIX paboT — paboTa B KOMaH/IE.

CamocrodTrenbHas paboTa CTUMYJIHUPYET CTYJEHTOB B IIpOLecce MOATOTOBKU JIOMALTHUX
3a/laHui, IPU PELLIEHUH 33/1a4 Ha IPAKTUYECKUX 3aHATHUSAX, IIPU BBIIIOJIHEHUU KYPCOBOI'O POEKTA,
IPY MOATOTOBKE K KOHTPOJIbHBIM paboTaM M UTOTOBOM aTTeCTALUH.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeIbHOI PadoThl 00ydaOIIMXCst
[TpencraBneno B npuiaoxenun 1.

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. CrapumHoB B.A. DnexTpuueckas 4acTh JIEKTPOCTAHIMI U MOJACTAHIMKA : ydeOHOe
nocobue / B.A. CrapmmnoB. - M. : U3aarensckuii jom MDU, 2019. - ISBN 978-5-383-01261-1 -
Texct : onextponsbii // OBC "Koncymbrant crymenta" @ [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785383012611.html (zata obpamenus: 22.06.2022). -
Pexum nocrymna : mo nojamnucke.

2. Kynuno, A. A. TemioBeie 3iekTpuyeckue cTaHIUU. CXeMbl U 00OpyIOBaHUE !
yuebHoe mocobue / A. A. KyaunoB. — Mocksa : UTHOPA-M, 2020. — 325 ¢. — (Bsiciiee
obOpa3oBanme: bakamaBpuar). - ISBN 978-5-16-004731-7. - Tekct : snexrponHbii. - URL:
https://znanium.com/catalog/product/1080999 (nara ooparienus: 22.06.2022). — Pexum noctyma:
IO TIOJTITUCKE.

0) lonmotHuTeEIBHAS TUTEPaTypa:

1. [NanoBa, E. A. [IpoekTupoBaHue cCTEM ONEPATUBHOTO TOKA AJIEKTPUUECKUX CTAHIUI
U nojicTanIuii : yueonoe nmocooue / E. A. [TanoBa, A. B. Bapranosa, A. B. Managees ; MI'TY. -
Marnutoropck : MI'TY, 2017. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TUTyI. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3383.pdf&show=dcatalogues/1/1139
240/3383.pdf&view=true (mata oOpamenus: 22.06.2022). - MakpooObekT. - Tekcr
aekTpoHHBIH. - ISBN 978-5-9967-1016-4. - CBenenus noctynHsl Takke Ha CD-ROM.

2. Manadgees, A. B. KoncTpykiun BakyyMHBIX BbIKIIo4Yatenel Hanpsbkenuem 10-110 kB
: yaebHoe mocooue / A. B. Manadees, E. A. [Tanosa, A. B. Bapranosa ; MI'TY. - Marautoropck :
MI'TY, 2016. - 1 smektpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - 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

(mata oopammenus: 22.06.2022). - MakpooObekT. - TekcT : 31eKTpoHHbIN. - CBEACHUS JOCTYITHBI
takke Ha CD-ROM.

3. Manadees, A. B. KoncTpykimu 371era30BbIX BBIKITIOUaTeNei © yueOHOe mocobue / A. B.
Manadees, E. A. IlanoBa, A. B. Bapranosa ; MI'TY. - Maruutoropck : MI'TY, 2016. - 1
anekTpoH. ont. guck (CD-ROM). - 3arm. ¢ Turyn. 9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2841.pdf&show=dcatalogues/1/1133
235/2841.pdf&view=true (mata oOpamenus: 22.06.2022). - MakpooObekT. - Tekcr
3JIEKTPOHHBIN. - CBeieHust ocTynHbI Takke Ha CD-ROM.

4. BamakoB FO.H. IlpoekTupoBaHue cXeMm 3JEKTPOYCTAHOBOK : y4eOHOE TmocoOme Jist
By30B / F0.H. Bamakos, M.III. Mucpuxanos, A.B. IllyaTtos. - M. : U3narensckuii mom MDOU,
2017. - ISBN 978-5-383-01151-5 - Tekcr : anextponnsiii // DbC "KoHcynbraHT cryneHra :
[caitit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011515.html  (mara
obpaenus: 22.06.2022). - Pexxum goctyma : 1o MOoAMUCKe.

5. Hemuposckuii, A. E. DaexkrpooOopyaoBaHUE AIEKTPUYECKUX CETECH, CTAHIMH |
nojcrannuii ;. yueonoe nocooue / A. E. Hemuposckuii, U. 0. Cepruesckas, JI. FO. Kpenbimiesa. -
4-¢ wusn., pom. - MockBa : Bomorma @ Uuadpa-Umxkenepus, 2020. - 174 c. - ISBN
978-5-9729-0404-4. - Tekcr : JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1168656 (nara oopamienus: 22.06.2022). — Pexum noctyma:
IO TIOJTITUCKE.

6. Kproukos, WN.II. KopoTkue 3ambikaHusi U BBIOOp 3IEKTPOOOOPYAOBaHUS | yuyeOHOE
noco6ue ais By3oB / WLII. Kproukos, B.A. Crapimnos, FO.I1. I'yceB u ap. - M. : U3narenbckuii
nom MDU, 2017. - ISBN 978-5-383-01191-1 - Tekcrt : anextponnsiii // DBC "KoncynbTanT
cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383011911.html (mara
obpaienus: 22.06.2022). - Pexxum g0cTyma : 1Mo MOAMUCKE.

7. KykoB, B.B. Onexrtpuueckas uYacTb 3JIEKTPOCTAHLMHA C Ta30TypOMHHBIMU U
apora3oBbIMU YCTaHOBKAaMH : ydeOHOe mocooue as By30B / B.B. XKykos. - M. | U3narenbckuit
nom MDBU, 2019. - ISBN 978-5-383-01260-4 - Tekcr : anexrponnsiii // OBC "KoncynbTanT
cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383012604.html (mara
obpamienus: 22.06.2022). - Pexxum 10CTyMa : 110 TOAMKCKE.

8. Kproukos, U.I1. DnexkTpudeckast 4acTh JIEKTPOCTAHIIUN U MoAcTaHIuii. ClipaBOYHbIE U
METOJIUICCKIE MAaTePUANIBI JUIS BBITOJIHCHUS KBATH(DHUKAIIMOHHBIX paboT : yueOHO-CIPaBOYHOE
nocodue st By3oB / ML.II. Kproukos, M.B. ITuparopos, B.A. CrapiuumHoB. - M. : M3natenbckuii
nom MDBU, 2019. - ISBN 978-5-383-01270-3 - Tekcr : anextponnsiii // OBC "KoncynbTanT
cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383012703.html (mata
obpamienus: 22.06.2022). - Pexxum 10CTyMa : 110 MOAMKCKE.

B) MeTonuyeckue ykazaHus:

1. Manadees, A.B. BxiroueHue Ha mapajjielibHyl0 padOTy C CETbIO CHHXPOHHOTO
reHeparopa METOJOM TOYHOH pY4YHOH cHHXpoHM3auuu [TekcT]: MeToauuyeckue yKa3aHus K
1abopaTOpHOil paboTe Mo AMCIUTUINHE «DIIEKTPUUIESCKHIE CTAHITUH U MTOJICTAHIIUNY ISl CTYACHTOB
cnemanbHocTH 140211 Bcex dopm oOyuyenus u Hanpasienus 140200 / A.B. Managees, E.A.
[TanoBa, A.B. Kouknna. — Maraurtoropck: M3a-so Marauroropck. roc. tex. yH-ta um. .M.
Hocoga, 2012. — 8 c. — Tekcr : Hemocpe1CTBEHHBII.

2. MamagpeeB, A.B. Tlopsmox omepaTWBHBIX  MEPEKIIOYEHWH B CXeMax
pacrpenenu-TeabHbIX yeTpoiicTB [TekceT]: MeToanyeckne yka3anus K 1a00paTOpHBIM paboTaM 1o
TUCIH-TUTMHE «DJIEKTPHUECKUE CTAHIIMM W TIOACTAHIMHM» JUIS OOYYaIOUIMXCS HAIlpaBIICHUS
140400.62, npoduns «DnekTpocHabxkeHue» Bcex ¢Gopm oOydenus / A.B. Manadees, E.A.
[TanoBa, A.B. Kouknna. — Marautoropck: M3a-80 MarHuToropck. 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 M. I.11. HocoBa, 2015. — 16 c. — TekcT : Hemocpe1CTBEHHBIH.

3. Urymenmies, B.A. [IpoektupoBanue cucTeM 3JIEKTPOCHAOKEHUSI COOCTBEHHBIX-HYK]T
MECTHBIX aueKkTpocTanuuii [Tekcr]: meToanyeckas pa3paboTka K KypCOBOMY H JUIFIOMHOMY
MIPOCKTUPOBAHUIO 1) CTyneHTOB crennanbHocT 140211 n nanpasnenus 140200 Bcex dopm
obyuenus / B.A. Urymenmes, A.B. Manadees, E.A. IlanoBa, A.B. Koukrna. — MarHuToropck:
WN3n-Bo Marnurtoropck. roc. tex. yH-ta um. [.M. Hocoma, 2012. — 42 c¢. — Tekcr
HEIOCPEICTBEHHBIMN.

4, ManadeeB, A.B. Dnekrpuueckwe CcTaHIMU W mnojctaHiuu [Tekct]: pabouas
po-rpaMMa, METOAMYECKUE YKa3aHHsI U KOHTPOJIbHBIC 331aHUs JUISl CTYACHTOB CIEIHATIbHOCTH
140211 3aounoii dopmer oOyuenus / A.B. Manadpee, E.A. IlanoBa, A.B. Koukuna. —
Mar-uurtoropck: M3a-so Marauroropcek. roc. Tex. yu-ta uMm. [.11. Hocosa, 2012. — 8 c. — Tekcr :
HENOCPEICTBEHHBIH.

5. Managees, A.B. Cuctemsl OrepaTuBHOTO OCTOSTHHOTO ToKa [ TekcT]: MeToauyeckas
pa3paboTKka K KypCOBOMY M JUIUIOMHOMY IPOECKTHPOBAHHUIO MJIs CTYACHTOB HampaBiie-HUS
140400.62 «DneKkTposHEepreTuka U IEKTPOTEXHHUKA», TPOopb DIeKTpocHa0)keHne Bcex hopm
oboyuenuss / A.B. Manadees, E.A. IlanoBa, A.B. Koukwmna. — Maruuroropck: HW3ma-Bo
MarauTtoropck. roc. tex. ya-ta um. .. HocoBa, 2014. — 72 ¢. — TeKkcT : HeTOCPEICTBSHHBIN.

6. Manadee, A.B. CucreMbl onepaTHBHOTO MEPEMEHHOTO M BBHIIPAMICHHOIO TOKa
[Texct]: MeToIMYECKHE YKa3aHUs K KyYPCOBOMY U IUTUIOMHOMY IPOEKTHPOBAHUIO JIJIsl CTYACHTOB
HanpasneHusi noarotosku 140400.62 «DnekTposHEpreTHKa M ANEKTPOTEXHUKA», MPOoduib
DnekTpocHabkeHne Bcex ¢opm odyuenust / A.B. Manadees, A.B. Koukuna, E.A. TanoBa. —
Marnuroropck: U3n-Bo Marauroropck. roc. Texs. yu-ta um. I.J1. Hocosa, 2014. — 23 c. — TekcrT :
HEIIOCPEICTBEHHBIMN.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpammuoe o0ecneuenne

Haumenoanue [10 Ne noroBopa Cpox 1eicTBUs TUIIEH3UN

FAR Manager cB00OTHO pacnipocTpansemoe [10 06eccpodHo

Calculate Linux

Desktop Xfce cB00O0HO pactpocTpansemoe 10 6eccpouHO
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpovHO
Professional

Linux Calculate cB000IHO pacrpocrpansemoe 110 0eccpouHO
7Zip cB00OTHO pactpocTpansemoe [10 0OECCPOYHO

IIpogdeccnonasibubie 0a3bl JAHHBIX H HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
Hazpanue Kypca CchpllIKa
DrexkTpoHHas 0a3a rmeproanYecKux u3ganuii East View
Information Services, OO0 «MUBHUC»
HaI_II/IOHaJIBHaSI I/IH(bOpMaLlI/IOHHO-aHaHI/ITI/I‘-IeCKaH

cucreMa — Poccuiicknii MHIEKC HAYYHOTO LIMTHPOBAHUS
(PUHIL)

[MTouckoras cucrema Axkanemus Google (Google Scholar) [URL: https://scholar.google.ru/

https://dlib.eastview.com/

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

HNudopmanmonnas cucreMa - EnnHOe OKHO JOCTyma K

URL.: http://window.edu.ru/
WH()OPMAIMOHHBIM pecypcam



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

OIOIKETHOE
UHCTUTYT

®denepanbHOE TOCYIapCTBEHHOE
YUpexXICHUE «DenepabHbIN
IIPOMBIIIICHHON COOCTBEHHOCTH

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

Poccuiickas T'ocymapcTtBeHHass OuOIMOTEKA.
Karanoru

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

DnekTpoHHbIe pecypcebl onbmuoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

QDenepanbHblii  00pa30oBaTeIbHBIN  TOPTA
OxoHomuka. Counosiorus. MeHeDKMEHT

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

YHuBepcurerckas HHPOpPMAIMOHHAs CHCTEMa
POCCHUA

https://uisrussia.msu.ru

MeskayHapoaHas HayKOMETpPHYECKast
pedepaTHBHAs K IIOJHOTEKCTOBAs 0a3a JaHHBIX
Hayunbix n3ganuii « Web of sciencey

http://webofscience.com

MexnyHaponHas pedepatuBHas 51
IIOJTHOTEKCTOBasl _ clipaBoyHas 0a3za TaHHbIX

http://scopus.com

Mex(z[yHapolea;I Oaza ITOJTHOTECKCTOBBIX
JKypHaJIOB Springer Journals

http://link.springer.com/

MexnynaponHas KOJUICKILIUS HaYYHBIX
MIPOTOKOJIOB 110 PA3IMYHBIM OTPACISIM 3HAHUU

http://www.springerprotocols.com/

MexnyHapoaHas 0a3a Hay4yHbIX MaTepuUajoB B
o0nacTi _(hU3MYECKUX HAyK M MH)XUHUPUHIA

http://materials.springer.com/

MexynapoaHas 6a3a ClpaBOYHbBIX U3/IaHUHN IO
BCEM oTpacisM 3Hanuii SpringerReference

http://www.springer.com/references

Mexnaynapoanasi pedeparuBHas 0aza JaHHBIX
0 YUCTOM M NPUKIAJHOW  MaTeMaTUKe

http://zbmath.org/

MexnyHaponHas pedeparuBHas 51
MOJTHOTEKCTOBasE CHpaBOYHasi 0a3a JIaHHBIX
Hay4YHBIX M3MaHui «Springer Naturey

https://www.nature.com/siteindex

ApXuB Hay4HBIX XypHalloB «HaruoHanbHBIM
AIIEKTPOHHO-UH(GOPMAITUOHHBIN  KOHI[OPIIUYM»
(HIT HOMKOH)

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

9 MaTtepHaJIbHO-TEXHHYECKOE 00ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'ILHO-TSXHI/I‘-IGCKOG o0OecrieueHue JUCIHTUIIIIMHBI BKJIIFOYACT:



http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

1. VYuebHble ayauTOpuu JUIs TNPOBEACHMUSA  3aHATUH  JIGKIMOHHOTO  THIIA.
MynbTrMeauiiHBIE CPEICTBA XPAaHEHHUS, [IEPEJauy U NPeICTaBICHH HHPOPMaLUH.

2. YuebHas aymuTopus JUIsI TpOBENeHHMS JabopaTOpHbIX pabot: mabopaTopus
9JIEKTPUUECKUX cTaHimid u moactanmuid u DTVY(ayn. 342). 1. JlaGopaTopHblii KOMILIEKC
«OIIEeKTpO3HEPreTuKa — JNeKTpudueckue cranuuu u nogcranuun» 93 1-OCII-C-K npoussoacTsa
OO0  «YueOHas  TexHukay;, JlabopaTOpHBIH  KOMIUIEKC  «DJEKTPOIHEpreTuKa  —
PacnpenenurenbHble  yCTPONUCTBA ANEKTPUYECKUX CTaHIMK U mnoactanuuity 331-PY-C-P
npousBojactBa OO0 «YueOHas TexHHMKa». MakeT MOHM3MTENbHOM moacranimu 220/110 kB
(pacmosiokeH B ay. 339).

3. YueOHble ayAMTOPUHU JUIsI HPOBEAEHUS IPAKTUYECKUX 3aHATUH, TPYNIOBBIX H
WH/IMBUIYAJIbHBIX KOHCYJIbTAIUK, TEKYIEro KOHTPOJISI U MPOMEXYTOYHOH arrectauuu. Jlocka,
MYJIbTUMEAUUHBINA IPOEKTOP, FIKPAH.

4. Y4eOHble ayAUTOPUH /ISl BBITOJHEHHUS KYPCOBOT'O MTPOSKTUPOBAHUS, TOMEIIECHUS IS
CaMOCTOATEIILHOM paboThl oOy4Jaromuxcs. [lepconanbabie kKombioTepsl ¢ makerom MS Office,
BBIX0JIOM B MIHTEpHET U C JOCTYNOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPELY
YHHUBEpCHUTETA.

5. Tlomemenune pansi XpaHeHHss W NPOQUIAKTUYECKOTO OOCITYXHBaHHUA y4eOHOTO
000pyIOBaHUS.

Cremnaxwu, ceiirl 111 XpaHeHHs y4eOHOTO 000PYTIOBAHHS

[IpenonaBaTenbckas-ucciae10BaTeNbCKast:

1) ITnan PY nmoxacranmmu 110/6(10) xB. Pa3pe3 suciiku criioBoro tpanchopmaropa u
sueriku 11ICB;

2) Pa3pes nosoca BakyymHoro Beikitodaresst Tiurna BB/TEL-10-20/1000V2;

3) Typ6orenepatopst ALSTOM,;

4) KoHCTpyKTHBHOE UCTIONIHEHHE TpaHcopmaTopa Toka tumna TI'D;

5) Kunemartuyeckas cxema 3JIeKTpOMarHUTHOTO pu-Boja [13-21;

6) OcHOBHbBIC TPYIIBI OMNEpalUil MPU 3aMEHE BBIKIOYATEIS JICKTPUYCCKON IICH
HIMHOCOEIMHUTEIBHBIM BBIKIIIOUATENEM;

7) KonctpykTusHOE WCTIOJTHEHUE CHIIOBOTO TpaHchopmaropa THTIA
TPIH-63000/110-V1;

8) OcHOBHbBIC TPYMIBI OMNEpaluil MPU 3aMEHE BBIKIIOYATEIS JICKTPUYCCKON IIeTH
00XOHBIM BBIKJIIOYATEIEM;

9) KoHCTpYKTHBHOE MCTIOIHEHUE U MPHHITKIL JICHCTBUS aKKYMYJIATOPHO# OaTtapeu cepuu
LM DIN 40742 OPzS;

10) KOHCTpYKTMBHOE HCIIOJHCHHUE SYCHKH KOMIUIEKTHOTO pacIpelelIuTeIbHOTO
yCcTpoicTBa ¢ 3nera3onoil nzomsiuuen cepun AI'K-110J1;

11) BuyTpeHHee YCTPOWCTBO SUCHKU KOMIUIEKTHOTO PacIpeeUTeIbHOIO YCTPONUCTBA
cepuu «Knaccuka» D-12P;

12) Kunematunueckas cxema mpykuHaoro npusoaa [111-67;

13) KoHCTpyKTHBHOE UCTIOTHEHHE AJ1era3oBoro Beikimtouatens BIBY-110;

14) Buyrpennee ycrpoiictBo kamepbl KCO-COII] ¢ BakyyMHBIM BBIKITIOYATEIICM.

Harnsiiabie mocoOust U mpeMeTsl

1) IMomoc BeikTIOUaTenss BMI™-133 (ayn. 217).

2) [Momroc BeikmrouaTenss BK-10 (ayn. 217).

3) Momroc Beikmoyarenss BMII-10 (aya. 217).

4) NyroracurensHas kamepa K/IB (ayx. 217).

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

6) [Tepexutouarens orBeTBieHuid Tpexdasubiii PITH (ayx. 1/6).

7) BeimpsiMuTenbHBII arperaT 3apsaHo-noa3apsaasii BA3IT (aya. 1/6).



MPUJIO)KEHHUE 1
(o0s3aTeNBHOE)

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

AymuTopHas caMocCTosiTenbHas padoTa CTYAEHTOB Ha Ja0OpaTOPHBIX 3aHATHAX
3aKJIIOYAETCS B CAMOCTOATENBHOM BBIIIOJHEHUH SKCIEPUMEHTAIbHOM YacTH paboThl MOJ
KOHTPOJIEM npenoaaBaTeiis, Ha MPAKTUYCCKUX 3aHATUAX CaMOCTOATCIIbHAA pa60Ta
OCYILECTBIIICTCSI 1OJ KOHTPOJIEM INpenojaBaTelss B BUAE pEIIEHHUs 3a7ad U BBIIOIHEHHS
yIpakKHEHUH, KOTOPBIE ONpeAeIsieT IPenoaBaTelb A CTyACHTA.

BHaeaynuropHas camocrosiTenbHast paboTa CTyI€HTOB OCYLIECTBISETCS B BUJE UTEHUS C
popaboOTKOM MaTepualia, BHIIIOJHEHUS PACYETHONW YacTH J1TabOpaTOpHBIX padoT u odopmMieHus
OTYETOB, IIOATOTOBKE K UX 3allUTe, BBIIOJHEHUS Ppa3[eIOB KYypCOBOIO IPOEKTa C
KOHCYJIbTallUAMU NPCIIOAaBaTCIIA.

JlabopaTopHble padoThbI:

Jlabopamopnas paboma Nel

BrutoueHne CHHXpPOHHOTO TEHEpaTropa Ha MapajulelbHYI0 paboTy C CEThIO METOJIOM
TOYHOU PYYHOU CHHXPOHH3AIIHH.

Jlabopamopnas paboma Ne2
["amenue momnst CHHXpOHHOTO FeHepaTopa.

Jlabopamopnas paboma Ne3
MojenupoBaHHe yCTAaHOBUBIIETOCS PeXUMa PabOThI TpaHchopMaTopa.

Jlabopamopnas paboma Ne4
OrpaHu4eHHe TOKOB KOPOTKOTO 3aMBIKAHHUS.

Jlabopamopnas paboma Ne5
N3y4yeHne KOHCTPYKTUBHOTO HcToNHEeHu sueiiku KPY.

Jlabopamopnas paboma Neb
OrnepaTUBHBIE TEPEKIIOYCHHUS B PACHPEACIUTEIbHBIX YCTPOMCTBAX dSIEKTPUUECKUX
CTaHIUH U MOJICTAaHIINH.

AyIMTOpPHBIC KOHTPOJIbHBIE PAa00THI:

Ayoumopnas kommpoavhas paboma Nel — TexHomoruueckwil mporiecc U rpaduku
HArpy3Kd DSJICKTPUUYECKUX CTAaHIIM, CHUHXPOHHBIE T'€HEpaTOphl, CHUIIOBBIE TpaHCHOPMATOPHI,
000pyIoBaHNE paCIPEeICTUTEILHBIX YCTPONUCTB, BBIKITFOYATETH BHICOKOTO HAITPSHKCHHUS

[Tpumep 3amanus mist AKP-1:

1. Knaccudwukarus moacTaHIImii.
2. T'paduku HArpy3oKk JIEKTPUUYECKUX CTAHIMA W TMOTpEeOUTENel, MX XapaKTePUCTUKH,

Ha3HAYCHHUE.

3. CpaBHHUTE BO3IYIIHBIE, BOJAOPOIHBIC U BOJISHBIE CUCTEMBI OXJIAKICHUS TEHEPATOPOB.

Ayoumopnas konmponvhas paboma Ne2 — KoMMyTallMOHHbIE anlapaThl, U3MEPUTENIbHbIE
TpaHc@OpMaTOpbl TOKAa M HANpsHKEHHs, TOKOBEAYIIHE YaCTH PACIpeleIUTeNbHbIX YCTPOUCTB,
OTpaHMYEHUE TOKOB KOPOTKOTO 3aMBIKAHMSI, XEMbl AJIEKTPUYECKUX CTAHUUN M MOJCTAHIIMM,
KOHCTPYKTHMBHOE HCIIOJIHEHUE PACIIPeIeIUTENbHBIX YCTPOHCTB

[Tpumep 3amanus st AKP-2:

1. TpeOoBaHus K CXeMaM paclpeaeTUTeNIbHbIX YCTPOUCTB.
2. JaiiTe onpe/ieNieHHe pa3beUHUTENS, CPOPMYIUpPYITEe TPeOOBAHUS K pa3beAUHUTEINSM.
3. IlorpemHocTh M KiAacChl TOYHOCTH H3MEPUTENIBHBIX TPaHC(HOPMATOPOB HANPSHKEHUS



(IOSICHUTH HA OCHOBE BEKTOPHOU JUarpammsl).

XapaKkTepucTHKAa KypPCOBOr0 MpoeKTa

IIpy u3ydeHUM IUCLUIUIMHBL «OJIEKTPUYECKHE CTAHUMUA M IOACTAHLUN» CTYICHTHI
BBIIIOJIHSIIOT KYPCOBOM IPOEKT II0 NPOEKTHUPOBAHUIO TIJIaBHOM IOHU3UTEIBHOM IOJCTAaHLUU
KOHKPETHOI'O IPOMBIIUIEHHOTO mnpeanpusatusa. HazHadeHue KypcoBOro NpOEKTa COCTOUT B
YCBOEHHH METOJIOB MPOCKTHPOBAHHUS SJIEKTPHUUECKUX MOACTAHIMA, 0ojiee TITyOOKOM H3y4eHHU
OTJEJIbHBIX BOIPOCOB, CBA3AHHBIX C PACYETOM U BHIOOPOM OCHOBHOI'O 3JIEKTPOOOOPYAOBAHUS U
IPUOOPETEHUN  HABBIKOB  CaMOCTOATENbHOM  paboTel. KypcoBoif  mpoekT  BKJIIOYAET
PACYETHO-NIOSICHUTENIbHYIO 3alUCKy o0beMoM 10 70 cTp. M rpaduyeckyro 4acTb B COCTaBe
OJIHOJIMHEHMHOM 3JIEKTPUYECKOM CXEMBI IOJACTAaHIUH, IUIAHA OTKPBITOIO PaCIpPEEIUTEIBHOIO
YCTPOMCTBA U pa3pes3a Mo sueKam.

Ha paboty Ha KypCOBBIM MPOSKTOM OTBOAMTCS 20 9aCOB CAaMOCTOSTEIBLHOU paOOTHI B 6
cemMecTpe.

KypcoBoii mpoeKT COAepKUT CIEAYIOIHNE Pa3IEibl:

1. Pacyer »5neKTpUYECKMX Harpy30K: pacdeT MAaKCHUMAaJbHbIX 3HA4YEHUIl
AKTUBHOM M PpEaKTUBHOM HArpy3oK; BbIOOp YCTpPOICTB KOMIIEHCAllUM pPEAaKTHUBHOMN
MOLIHOCTH, OTIpe/IeIeHue OpAUHAT I'paKOB aKTUBHOW U pEaKTUBHOMN Harpy30K.

2. Bpibop wumcma W MONIHOCTH  TpaHC(OPMATOPOB: BEIOOp YHCIA
TpaHc(hopMaTopoB, TUIIOB U crnocoboB ux yctaHoBku Ha ['TIII, BeIOOp MomHOCTH
TpaHcQOpPMATOPOB, ONPEIEICHUE HOMUHAJIBHONH MOIIHOCTH TpaHCPOpMATOPOB IO
JIOITYCTUMBIM YCJIOBHSIM HOPMAJIBHOTO M aBapUHHOTO PEKUMOB.

3. BBIOOp cxeMm pacrpeneuTebHBIX YCTPOUCTB.

4. PacueT TOKOB KOPOTKOI'O 3aMbIKaHHUsS B MAKCHUMalbHOM M MHHUMAJIbHBIX
peXHUMax: BBIOOP PacYETHBIX TOYEK KOPOTKOTO 3aMBIKaHUS, COCTABICHUE PACYETHOM
CXEMBI U CXEMBI 3aMEeILEHHs], PaCUeT TOKA TpeX(Pa3HOro KOPOTKOTO 3aMbIKAHHS.

5. Boibop 00opynoBaHHMS M TOKOBEAYIIMX 4YacTed pacrpeaeauTeNlbHbIX
ycTpoicTB: JletanbHas pa3paboTKa TIJIaBHOM AJIEKTPUYECKOM CXeMbl. BhimonHeHue
1-ro nucra rpaduyeckoi 4acTu.

6. CoOcTBeHHblE  HYXIbl  MOJCTAHLUU: ONpECNICHUE  Harpys3Ku
TpaHCcGOpPMATOPOB COOCTBEHHBIX HYX/I, BBIOOP YMCIIa M MOIIHOCTH TPaHC(HOpPMATOpOB
COOCTBEHHBIX HYX]I.

7. BpI060Op onepaTuBHOIO TOKA.

8. Koncrpykius pacipeneuTeIbHbIX YCTPOUCTB: pa3paboTka
KOHCTPYKTUBHOT'O MCIOJHEHUs MOJCTAHIIUU, COCTABICHUE CXeMBbl 3anoiaHenus 3PY.
Beinonnenue 2-ro nucra rpaduyeckoif 4acTH MpoeKTa.

9. MonHne3amura moACTaHIIAH.

10. Pacuer 3a3eMIISIOIINUX YCTPOHCTB.

Pe3ynbTaTthl KypcoBOro MpOEKTa SIBISIOTCS HCXOAHBIMH JAQHHBIMU JJISi BBINOJTHEHUS
KypCOBO# paboThI O TUCHUILIMHE «PeneiiHas 3amuTa 1 aBTOMaTH3aIHs SJIEKTPOIHEPTeTHUECKUX
cucrteM». KaxknomMy CTyIEHTy BbIIAETCS MHAMBUAYAIBHOE 3a/JaHKe. EjKeHelnenpHO MPOBOINUTCS
KOHTPOJIb BHIMIOJIHEHUS pa3/eioB MPOeKTa ¢ 00s3aTeIbHON OTMETKOI O BBINOJIHEHHOM 00beme. B
nomoulb cTyaeHTy Ha Kadenpe D111 pazpaboranbl MeTOqUYECKHE YKa3aHUS 10 TPOEKTUPOBAHUIO
MOHU3UTENIbHON MOACTAHIIMU, Pa3pad0TKe KOHCTPYKTUBHOT'O UCTIOJIHEHUS OTKPBITHIX U 3aKPBITHIX
pactpenenuTeIbHbIX YCTPONCTB, pa3paboTKe TJIaBHBIX cxeM mojacTaHimmid. [Ipu BbeIMoOTHEHUH
pasnena «Pa3paboTka KOHCTPYKTHUBHOIO  HCIIOJIHEHUS» MPOBOJUTCA  OKCKYpCHsl  Ha
noHM3UTeNbHbIe TojcTaHu Ne77 (y3noBas) U Ne94 (rmyOokoro BBOJa) IieXa IEKTPHUUECKUX
cereii u moacraHimii OAO «MMK». C nenbio mnoBbimeHHs 3()()EKTUBHOCTH BBIMTOIHEHUS
KYPCOBOTO MPOEKTa PEryJIsipHO MPOBOASITCS UHIUBUAYAIbHbIE KOHCYIbTalMU. [Ipu BeIMONHEHUN
KypCOBOT'O MPOEKTa HEOOXOJMMO IOJIb30BAaThCSI OCHOBHOM M JOMOJIHUTENBHOM JIMTEpaTypoil u
npyrumu ucrounukamu (MHTepHeT-pecypcesl, 3aBoackas HHGOpMaLus, PyKOBOIAIINE MaTepHAaIIb



NPOCKTHBIX WHCTUTYTOB). Ilpm odopmienun rpaduueckoidl 4acTH NPOEKTa PEKOMEHIYETCs
UCTIOJIb30BaHUE aNpOOMPOBAHHBIX IPOTPaMMHBIX TTAKETOB, YTO TIO3BOJISIET 3HAYUTEIHHO
MOBBICHTh KAa4eCTBO M ONEPATHBHOCTH paboThl. Il0 OKOHYaHWMU KypCOBOTO HPOCKTHPOBAHUS
nperno/iaBaTesieM Ha3HAYAeTCs 1aTa 3allUThI.

/Jna 3auwumol Kypcoeozo npoexkma HeoOXOAMMO TOJTYYHUTh JOIMYCK MpenogaBarens. Jis
ATOr0 HEOOXOJMMO 3a MATh JHEW 10 3alMThl C IENbI0 WICHTH(QHUKAIMA HECOOTBETCTBUH W
BBISIBJICHHSI OITMOOK HEOOXOAMMO MPEACTABUTH MOSCHUTEIBHYIO 3aIICKy 00heMoM He 6osee 70
CcTpaHul U rpaduyeckyr0 4acTb B oObeMe JABYX JHCTOB (opmara Al B COOTBETCTBHH C
HOPMAaTUBHBIMH JOKYMCHTAMMU. BriaBnenurnle OI_HI/I6KI/I JOJI?KHBI 6BITL KauCCTBCHHO YCTpPAHCHBI B
oIpeieNieHHbIe TIpernoaBareneM cpoku. [lociae 1opaboTKu CTYACHTOM KypCOBOTO MPOEKTa MPU
OTCYTCTBUH 3aMEYaHUil CO CTOPOHBI IPEnoaBaTess CTYACHT JOMYCKAETCs K 3alIUuTe KypCOBOTO
MIPOCKTA.

3awuma Kypcosozo npoexma npoBoguTcs B (oOpME OTKPHITOro jgokiana. Jlns
NPOBE/ICHUS 3aIIUTHI 3aBEAYIONINM Kadeapoii Ha3HavaeTcsi KOMHUCCHUS. 3alluTa BKIIOYaeT B ce0s
YCTHOE COOOIICHNE B COOTBETCTBHU C TEMATUKON KypcOBOTO MpoekTa. I1o OKOH4YaHUM JOKIaaa
NPUCYTCTBYIOLIMMH 33al0TCs JIOTIOJIHUTENBHBIC BONPOCHL. [lo pe3ynbraTtam 3aliMThl M X0/
BBITTIOJTHCHHA KYPCOBOI'O ITPOCKTA BBICTABJIACTCA UTOrOBAasA OLICHKA.



[punoxenne 2. OueHoYHbIE CPeCTBA JJI NPOBeAeHUS MPOMEKYTOUYHON aTTeCTAlINH

a) HHaHpreMble pe3yJabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CPEACTBA JIA IIPOBCACHUA HpOMe)KyTOqHOﬁ aTrecramum:

Kon HNuankarop A0CTHKEHUS KOMIIETeHIMT OuneHo4HBIE CpPeICTBA
HHIMKATOPA
IIK-3.1 PazpabarbiBaer u odopmisier KOMIUIEKTHI | 1. Kinaccudukanmst 3meKTpudecKux CTaHIIUN U TI0ICTAHIIHA.
MPOEKTHOM M paboueil JOKyMEHTAIMH MPOCTHIX | 2. TexHOIOrnYeCcKri POLECC KOHACHCAMOHHON 2JIEKTPOCTAHIUH.
y3JI0B CHCTEMBI AJIEKTPOCHAOXKeHUsI 0O0BEKTOB | 3. OcobenHoctu KOH/ICHCALIMOHHBIX u TETI0(UKALIMOHHBIX
KaluTaJIbHOIO CTPOUTENILCTBA AJIEKTPOCTAHLIUH.
4. TexHonMOrnuecKud mporecc TerIo(pUKaIMOHHON SJEKTPOCTAHITHH.
S. Knaccudukanus, ocobernoctr u npuamui padotel ['IC.
6. I'paduku Harpy3KH AMEKTPOCTAHLIUN U TOTPEOUTENEH.
7. HomuHnanbHbIe TOKH M HANPS>KEHUSI 000pYI0BaHMS.
8. Pexumbl paboThl 000py10BaHUS.
9. KOHCTpyKTUBHOE HCIIONIHEHNE CUHXPOHHBIX [€HEPATOPOB.
10. HoMuHanbHble mapaMeTpbl CHHXPOHHBIX T€HEPATOPOB.
11. [TapannensHas paboTa CHHXPOHHBIX T€HEPATOPOB.
12. CucTeMbl OXJaXICHNUS CHHXPOHHBIX T€HEpaTOPOB.
13. Cucrembl BO30YKIEHHUS] CHHXPOHHBIX T€HEPATOPOB.
14. ABTOMAaTHYECKOE TallleHUE MOJIs.
15. Pexumbl pabOTbl CHHXPOHHBIX T€HEPATOPOB.
16. Knaccugukanus tpancdopmaTopos.
17. KoHcTpykTHBHOE HCTIOIHEHHE TpaHC(HOPMATOPOB.
18. [TapannensHas paboTa TpaHc(hOpMaToOpoOB.

1. BeiOpatb 1 mpoBEpUTH KAOETBHYIO TUHUIO IS TPUCOEAMHEHUS
ACMHXPOHHOT'0 JIEKTpOoJBUTaTENs. PacueTHOE 3HaUEHUE IEPUOINYECKON
ciararoniei Toka KOpOTKOTO 3aMbIKaHUS B HaualIbHBIE MOMEHT BPEMEHH
cocrasiseT 7,19 KA.

HomuHanmbHBIC TapaMeTphl TBUTATEIIS:
Puov=1250 kBT; Uyon=6 kB; COSQuon=0,85; Nuon=94%.




Kon
HHIMKATOPA

I/IH}IHKaTOP JOCTHIKCHHUA KOMIICTCHIIUUN

OuneHo4HBIE CpPeICTBA

2. PactipenenutenbHOe  yCTPOWMCTBO TMOACTaHIMK HampspbkeHuem 10 kB
MPEANOIAraeTCsl BHITOJIHUTD KECTKUMH IIUHAMU MPSIMOYTOJIBHOTO CEUECHUS
60x8 Mm%, OCYIIECTBUTH BHIOOP M IIPOBEPKY ONOPHBIX H3OJSTOPOB IS
yKa3aHHOM IIMHHOM KOHCTPYKUIMH TIPU pacCTOSHUM Mexay (azamu
omuHoBKkH @=300 MM, mmHe mosockl |=750 MM, ymapHOM 3HAaYCHHMH TOKa
KOPOTKOTO 3aMbIKaHHS Iy;=37 KA.

3. Ha moncrannum, rpa¢uk Harpy30K KOTOPOi MOKa3aH HA PUCYHKE,
npejnoaraeTcs ycraHoBka Tpanchopmaropos 2xTPJIH-25000/110.
[TpoBepuTh NaHHBIM TpaHCHOPMATOP IO HATPY30UHON CLIOCOOHOCTH, TIPH
ycnoBuu, 4to 30% norpedbureneii moncranuu otHocstes K 111 kareropuu mo
HAJIKHOCTH JIEKTPOCHA0KEHHUS, a [T KOMIICHCAI[MH PEaKTUBHOM
MOITHOCTH UCIIOJIb3YIOTCS JIBA CHHXPOHHBIX JIBUTATEIISI MOIITHOCTBIO

1250 kBt u 6 xomnencupyromux ycrpoicts tuna KY-10,5-1800 u qBa
KOMIICHCUPYIOIIUX YCTPOWCTBA TUIIA

KVY-10,5-900.
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HHIMKATOPA

I/IH}IHKaTOP JOCTHIKCHHUA KOMIICTCHIIUUN

OuneHo4HBIE CpPeICTBA

IIK-3.2

Bribupaer ONTHUMAJIbHBIE TEXHUYECKHE
pereHust i pa3paboTKH OTIENbHBIX pa3/IesioB
Ha pa3JIM4YHbIX CTagUsX TPOEKTAa CUCTEMBI
ANEeKTpocHAOXKeHUsT O00BEKTa KamUTaIbHOTO
CTPOMTENHCTBA

1. Ha noacranium, rpaduk Harpy30K KOTOpOii MOKa3aH Ha PUCYHKE,
npejmnoaraercs ycraHoBka Tpanchopmaropos 2xTPJJHC-40000/35.
[TpoBepuTh NaHHBIN TpaHCHOPMATOP MO HATPY30UHOM CITOCOOHOCTH, TPH
ycnoBuu, 9to 20% norpedureneii moacranuu otHocsATes K 11 kareropuu mo
HAJIKHOCTH AJIEKTPOCHA0KEHUS, a JUIsi KOMIICHCAIIMH PEaKTUBHOM
MOIIHOCTH HCIOJIb3YIOTCS IIECTh CHHXPOHHBIX JIBUTATEIICH MOITHOCTHIO 110
800 kBTt u 4 xomneHcupyoomux ycrpoictsa Tumna KY-10,5-2250.

1234567879 lOll132131415161718192021222324
't

CrnipaBouHble MaTepHalbl sl OLEHKU HAarpy304YHOM CITOCOOHOCTH
TpaHc(hOpPMATOPOB BBIAAIOTCS MPEIOIaBATENEM.

2. [TpoBepHUTh BOZMOKHOCTH BKJIFOUEHHUS Ha MapauIeTbHYyI0 paboTy CHIIOBBIX
tpanchopmatopoB TPIH-25000/110, HampskeHUsT KOPOTKOTO 3aMbIKaHUS
KOTOPBIX MO 3aBOJICKMM AaHHBIM cOCTaBIISIOT 9,89% u 10,4%, BTOpHUHbIE
HaIPSHKEHUS B PEKUME XOJIOCTOTO X0/1a IPH MOa4e Ha IEPBUYHYIO OOMOTKY
HarnpsbkeHuss 115 kB cocTaBisitoT mo pesynbTaTaM MPUEMO-CIATOYHBIX
ncnpiTanmii 10,45 kB n 10,51 xB.

3. BeiOpath 1 mpoBepuTh BIKITIO4aTenb 10 kB B ienu cuitoBoro
tpancpopmaropa tuna TPIH-25000/110 asyxTpancdopmaTropHOi
MOHU3UTEIBHOW TTOJICTAHIINH, €CIIA PACYETHBIE TOKA KOPOTKOTO 3aMBIKaHUS
0T ’HeprocucTemsl Ha ctopoHe 10 kB moacraHumy paBHBI:

|, =742xA ;

|, =742xKA;

I,, =10,493kA ;

I, =6156 KA ;
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HHIMKATOPA
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IIK-3.3

Bribupaer oOopymoBaHue i OTIAEIBHBIX
pa3lieIoB MPOEKTa Ha Pa3IUYHbIX CTaJAMsIX
MPOCKTUPOBAHUS CHCTEMBI JICKTPOCHAOKEHUS
00BEKTOB KAaTUTATLHOTO CTPOUTEIHLCTBA

1. BeiOGpathb 1 npoBepuTh BeIKI0YaTeNnb 110 kB B menu critoBoro
tparcdopmaropa tuna TPIH-63000/110 TpexTpanchopmaTopHOii
MOHU3UTENLHOM MMOACTAHIINHU, €CITU PACYETHBIE TOKU KOPOTKOTO 3aMbIKAaHUS
oT 3Heprocuctemsl Ha ctopoHe 110 kB nmoacranuuu paBHsI:

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

i, =16,524KA .

at

2. OcymecTBUTH BEIOOP M MTPOBEPKY TpaHchopmaropa Toka 10 kB B nenun
CHHXPOHHOT'O JIBUTaTeNs MOITHOCTHI0 630 KBT, eciiu cymMMapHbIe pacueTHbIe
TOKHM KOPOTKOTO 3aMbIKaHus Ha cropone 10 kB mojcranim paBHbL:

| ,=12005kA; | _=11787kA; i, =16977kA; i, =26285kA;

i, =32,646KA.

a

3. OcymiecTBUTH BEIOOP U MPOBEPKY TpaHchopMmaTopa HanpspkeHus 10 kB,
yctaHoByieHHoro B siueiike KPY COII-61M npousBoacTsa

3A0 «DQnexTpoimuT», 1ByXTpanchopmaTopHoii noacranuuu 220/10 kB,
€CJIM K Ka)KJIOM CEKIIMU PUCOEANHEHBI: OJIHA BBOAHAS STYEHKA, 7 OTXOISIINX
JIMHW, OIHA JIMHUSI Ha KOMIIEHCUPYIOIIEEe YCTPOUCTBO.
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IIK-5.1

OpraHu3oBBIBacT MIPOBE/ICHHE
aBapUNHO-BOCCTAHOBUTEIIBHBIX W PEMOHTHBIX
paboT Ha 000PYIOBAaHUHM TTOJICTAHITUN

1. Ha noacranium, rpaduk Harpy30K KOTOpOii MOKa3aH Ha PUCYHKE,
npernoiaraeTcsi yctaHoBka Tpancgopmaropos 2xTPIHC-40000/220.
[TpoBepuTh NaHHBIN TpaHCHOPMATOP MO HATPY30UHOM CITOCOOHOCTH, TPH
ycnoBuu, 9to 20% norpedureneii moacranuu otHocsATes K 11 kareropuu mo
HAJIKHOCTH AJIEKTPOCHA0KEHUS, a /Ui KOMITICHCAIIMH PEaKTUBHOM
MOIIHOCTH UCIOJIL3YIOTCS 4 CHHXPOHHBIX JIBUTATEIIS MOIIHOCTHIO 110

630 kBT, 2 cuaxpoHHBIX aBUTaTENs MOIHOCTBIO 2500 kBT 11 10
KOMIICHCUPYIOIINX YCTPOUCTB THUTIA

KY-10,5-2250.
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CnpaBouHble MaTepuaibl s OLEHKM Harpy304Hod CHOCOOHOCTH
TpaHc(hOpPMATOPOB BBIAAIOTCS MPEIOIaBATENEM.

2. [TpoBepHUTh BOZMOKHOCTH BKJIFOUEHHUS Ha MapauIeTbHYyI0 paboTy CHIIOBBIX
tpanchopmatopoB TPJIH-25000/35, nHampspkeHUsT KOPOTKOTO 3aMBIKaHUS
KOTOPBIX IO 3aBOACKUM JaHHBIM cocTaBisitoT 10,1% u 10,59%, BTopuuHbIe
HaIPSHKEHUS B PEKUME XOJIOCTOTO X0/1a IPH IMOja4e Ha MEPBUYHYIO OOMOTKY
HanpsbkeHuss 36,5 kB cocraBnsitoT mo pe3ysbTaraM MPUEMO-CIATOYHBIX
ncnpiTanmii 10,45 kB n 11,02 xB.

3. BeiOpaTh 1 MpoBEpUTH BHIKITIOYATENb 6 KB B 1€ KOMITEHCHPYIOIIETO
YCTpOMCTBAa HOMHUHAJIBHON MOLTHOCTBIO 2,7 MBap, yCTaHOBJIEHHOI'O Ha
JIBYXTpaHC()hOPMaTOPHON MOACTAHINH, €CIIU CYMMApHBIE PACUETHBIC TOKU
KOPOTKOTI'O 3aMbIKaHus Ha cropoHe 10 kB nojacraHiun paBHbI:

I, =1192kA;

| =11186kA ;
i, =16857KA ;
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IIK-5.2

[IpoBoauT mnpoduIakTUYECKUE HUCHBITAHUS U
OCYIIECTBISICT aHanu3 (DYHKIMOHUPOBAHUS
YCTPOMCTB peNIeHOM 3alUThl U aBTOMATUKH

1. Jnsa nByxtpanchopmaropuoit mnoxacrtanumu 110/10 kB ocymecTBuTh
BbIOOp cOopHbIX mMH 10 KB, eciin pacyeTHbIN TOK B YTSXKEIEHHOM PEKUME
paBeH 1520 A, Tus = 7260 4, a cymMmMapHbIE TOKH KOPOTKOTO 3aMBIKAHUS
10xB cocrasmror |, =6,698kA ; | _=6,265kA ; i,=9472KA ;

I, =4,974kA ; i, =18025kA . O6opynosanue 10 kB I1C ycranosneno B

sueiike KPY «Knaccuka» D-12PT mnpowusBoxactBa Poccmiickoil rpymib
KoMIaHui «TaBpua 3JIEKTPUK».

2. N300pasute 1iaH U pa3pe3 SA4YEKU CHUIIOBOTO TpaHchopMaropa ¢ y3jioM
yctaHoBku Tpancopmaropa B PY nanpsoxkenuem 110 kB, cobpanHoM mo
cxeMme ¢ JBOWHOI pabodyeil u 00XoqHON cucTemMamu HIMH. PacronoxeHnue
BBIKJIKOYATEIIEH — OJHOPSIAHOE.

3. K ycranoBke mpeamonaraercsi BoikiIrodatens BB/TEL-10-20/1000V2.
JnuTenbHbIE MaKCUMalbHBIM TOK MpUCOENIUHEHHsS cocTaBisieT 850 A,
NepUOINIECcKas CIararolas Toka KOpOTKOTro 3aMbIkanus — 23 KA. BeiOpatb
TOKOOTPAaHUYMBAIOIIMI PEAKTOP U BBIMOJIHUTH €r0 IPOBEPKY.

3amanue Ha KypcoBod nmpoekT. Tewma: «lIpoekTupoBaHue riIaBHOU
MOHU3UTENBHOM MOJICTAHIIMM 3aBOJa TPAHCIIOPTHOI'O MAILIMHOCTPOCHHUSI

HcxoaHble JaHHBIE:
Vcranosnennas momuocth 94 MBt  Ti1 -2 x 125 MBA

Koaddunuent cripoca 0,32 T, -2 x40 MBA
I kareropus — 25% AT —Her
IT xareropust — 60% I''—2x 100 MBT
[T xateropust — 15% I'2—4x 30 MBr
S:=6000 MBA
Husmee nanpsoxenue 6 kB U;=110 xB
KonmuectBo oTX0asmux TUHUNA 12 U,=110 xB
I'pyHT — cyrnmuHOK Us — Her
Us=35 kB

KonuyectBo TpaH3uTHBIX TuHMUMA HET L1=2 X 30 kM
Cunxponnsie apurarenu 1 x 1250 Lo, —wer

KBT Lz—2x2,5km
Acunxponssie asuratemu — 4 x 630 L4 — Her

KBt




Kon
HHIMKATOPA

I/IH}IHKaTOP JOCTHIKCHHUA KOMIICTCHIIUUN

OuneHo4HBIE CpPeICTBA

IIK-5.3

Cocrasisier CXEMBI 3aMeIIEeHUS Ha
00CITy’)KUBAEMOM 000py0BaHUH,
paccUMTBIBAECT NApaMeTpbl peXUMa KOPOTKOIO
3aMbplkaHug Ha oOopynoBanuu PY wu JIOII,
paccuMTbiBa€T M BBIOMpaeT YCTaBKU W

XapaKTepUCTUKHU yCTporcTB P3A

1. IlpoBepuTh BO3MOKHOCTH BKJIFOUEHHUS Ha MapauIeIbHYI0 paboTy CHIIOBBIX
tparcopmaropoB TJIH-16000/110, HampsokeHUST KOPOTKOTO 3aMbIKAHUS
KOTOPBIX O 3aBOACKHM JaHHbIM COCTaBIAOT 9,89% u 10,4%, BTOpUYHbBIE
HANPSDKEHUS B PEKUME XOJI0CTOTO X0/1a IIPH T0Ja4e Ha IIEPBUYHYI0 OOMOTKY
HanpspkeHus 115 kB cocraBisior 1o pe3ysibTaraM MPUEMO-CAATOYHBIX
ucneiTanuii 6,3 xB u 6,4 kB.

2. N300pasute 1iaH U pa3pe3 SA4YEKU CHUIOBOTO TpaHchopMaropa ¢ y3jioM
ycTaHoBKH TpaHchopmatopa B PY Hampspkenuem 110 kB, cobpanHOM 10
CXeMe€ C OJMHAPHOW CEKIMOHHPOBAHHOW pabouell cucTEeMOM MIMH.
PacnionoxeHue BbIKIIIOYATENIEH — OJHOPSAHOE, PACIOJIOKEHUE CEKUHUH —
napajuieNbHOE.

3.K ycranoBke mpenmonaraercs Bbikiaouarens VD4 1206-16 ¢
HOMHUHAJIBHBIM TOKOM 1250 A.  JInuTenbHBIA  MaKCUMaJIbHBIA — TOK
npucoenuHenus: cocrasisier 1190 A, mepumoamueckas ciararomas ToKa
KOPOTKOTO 3aMbIKaHus — 19 KA. BBIOpaTh TOKOOTpaHHYUBAIOIINN PEaKTOP U
BBITIOJTHUTH €70 MTPOBEPKY.

3amanne Ha KypcoBoil mpoekT. Tema: «IIpoexkTupoBaHue TriIaBHOM
MOHU3HUTEIbHON MOACTAHIINHT NpEANPUITHS nonurpaduyecKon
IMPOMBIIIJICHHOCTH

Hcxoanble JaHHBIE:
Vcranosnennas momHocte 60 MBr  T1 -3 x 125 MBA
Koaddunment cnpoca 0,36 T2 -2 x 80 MBA
AT —Her
I't—2x 100 MBT
I'>—4 x40 MBT
S:=5600 MBA

I xareropus — Her
II xaTeropust — 50%
[T xateropust — 50%

Huzmee nanpsioxenue 6 kB U:=220 xB
KonunuecTBo oTxoasmux 1uauii 16 U>=220 xB
I'pyHT — BIIaXKHBIN MECOK Us — Her
Us=220 xB
Konn4decTBO TpaH3UTHBIX JTUHUM 2 L: — Her
Lo=2x 20 km
Cunxponnsle asurarenu — 2 x 800 L3=2x 14 xkm
kBT Ls — HeT

Acunxponssie neurarenu — 2 x 800
kBT







0) Ilopsinok nmpoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJM H KPUTEPHH
OLICHUBAHUS:

[TpomexyTouHast aTTeCTalHs M0 TUCIHUILIHHE «DIIEKTPHUSCKUE CTAHIIMH U TTOJICTAHIIUNY
BKJTIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISIOINE OLIEHUTh YPOBEHb OCBOCHHSI 00YUaIOIIMMUCS
3HAHWH, W TPAKTUYCCKHE 3aJaHWsl, BBIIBISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA U
HaBBIKOB. [IpoBoauTcs B hopme sx3ameHa U B (hOpMe BBIITOJIHEHHS M 3aIIUTHI KYPCOBOT'O IPOEKTA.

DK3aMeH M0 JTaHHOW JHMCIUILUIMHE TPOBOJMTCS B YCTHOWM (popMe Mo dK3aMEHAIMOHHBIM
OuneraM, KaXKAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUUYECKUX BOIPOCA M OJHO IMPAKTHUECKOE
3ajlaHue.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OICHKY «OTJHYHO» (5 0aJUI0B) — 00yUaIONIHIACs JEMOHCTPUPYET BHICOKUH YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe W TIIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINOJHSACT IMPAKTHYECKHE 3aJaHus, CBOOOJHO OIEpPHPYET
3HAHUSIMH, YMCHHUSMH, TIPUMEHSICT UX B CUTYAIUSIX TOBBIIIICHHON CII0)KHOCTH.

— Ha OIICHKY «Xopomio» (4 6amna) — o0y4aromuiicss AeMOHCTPUPYET CPEAHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO IOIMYCKalOTCS
HE3HAYUTENIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYJHCHUS TIPU AaHATTUTUYECKUX OTEPaIHsX, IEpeHOCe
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIIH.

— Ha OLEHKY «YAOBJIETBOPUTEJAbHO» (3 Oamna) — oOyyaromuiicss AeMOHCTPUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIUH: B XOAE KOHTPOJIBHBIX MEPOIPHITHI
JIOMYCKAKOTCS OMIMOKH, TPOSIBJIIETCS OTCYTCTBHE OTICIBHBIX 3HAHWM, YMEHUH, HAaBBIKOB,
00yYaromuHCsl HUCTBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHUS NpPU OINEPHUPOBAHWUU 3HAHUSIMH U
YMEHUSIMH TP UX TIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OIEHKY «HEeYAOBJIETBOPUTEIbHO» (2 Oamia) — oOydarouuics IEeMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUeCKOro marepuana, AOMYCKAeT CYIIECTBEHHbIC OMIMOKH, He
MOYKET MOKa3aTh MHTEIUICKTYaJbHbIC HABBIKM PELICHUS IPOCTHIX 3aad.

— Ha OLEHKY «HeydO0BJIeTBOPUTeabHO» (1 6amr) — oOydarouuiics He MOXET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHWS WHPOpPMAIUU, HE MOXKET I0Ka3aTh
MHTEJJICKTYalbHbIe HABBIKM PEIIEHUS POCTHIX 3a/1ad.

KypcoBoii mpoeKT BBIMOJHSAETCS TOJ PYKOBOJCTBOM IPEMONABaTeNs, B IPOIECCE €ro
BBINOJIHEHUS] 0Oy4aroIMNCs pa3BUBAET HABBIKM K MPOEKTHO-KOHCTPYKTOPCKOM NesTeIbHOCTH,
3aKperuisis W OJHOBPEMEHHO pacIiupss 3HAHHs, TOJTY4YeHHBIE TIpH W3YYEHUH Kypca
«ONeKTpUYeCcKUe CTAaHINH U MOACTaHIIUUY. [Ipu BHIMTOTHEHUN KYPCOBOTO MPOEKTa 00ydaromuiics
JOJDKEH TI0Ka3aTh CBOE YMEHHE padoTaTh C HOPMAaTHBHO-TEXHUYECKOW TOKYMEHTAlueH W
IPYTMMH JIUTEPATYPHBIMH HCTOYHMKAMH, a TaKXe BO3MOXHOCTh CHCTEMAaTH3UPOBaTh U
aHATM3UPOBATh (PAKTUYECKUI MaTepHal U CAMOCTOSATEIEHO TBOPYECKH €TI0 OCMBICIIHBATH.

B npornecce moaroToBKM KypcoBOTO IMPOEKTa OOYyYarolIUiics TOJDKEH pazoOparbes B
TEOPETUYECKUX BOIMPOCAX, CAMOCTOSITENFHO MPOAHATU3UPOBATh TPAKTHUECKUI MaTepua,
nopoOHO npopaboTaTh U 000CHOBATH MPOEKTHBIE PEILICHUS.

IMoka3aTeu U KPUTEPHHU OLIEHUBAHNUS KYPCOBOI0 NMPOEKTA:

— Ha OLICHKY «OTJMYHO» (5 0ajIOB) — MPOEKT BBHIMOJIHEH B COOTBETCTBHH C 33JJaHUEM,
00yJaromuics TTOKa3bIBaeT BEICOKMI YPOBEHb 3HAHUN HE TOJIBKO Ha YPOBHE BOCITPOU3BEICHUS U
0o0BsicHEeHUST MH(OpPMAIMK, HO U HWHTEIUICKTyaJbHble HABBIKM pEIICHHUS MpodiieM W 3ajad,
HAXOXKJICHHUS YHUKAIBHBIX OTBETOB K TPOOJIeMaM, OIIEHKH 1 BRIHECEHUS] KPUTHUECKUX CY)KICHHIA;

— Ha OLIEHKY «xopomo» (4 6amia) — NPOEKT BBHINOJHEH B COOTBETCTBUU C 33JJaHHEM,
00yJaromuicsl TOKa3bIBaeT 3HAHWS HE TOJBKO HAa YPOBHE BOCIIPOW3BENEHHUS W OOBSICHEHUS
uH(pOpMaIlMK, HO W MHTEUIEKTYaJIbHbIE HABBIKM PEIICHHS NpoOJieM M 3aJad, HaXOXKIEHUs
YHHUKaJIBHBIX OTBETOB K TpOOIIeMam;

— Ha OLICHKY «Y/0BJIETBOPHUTEIbHO» (3 0ayia) — MPOEKT BBHIOJHEH B COOTBETCTBUU C
3aJjaHAeM, OOYYAOIIUIiCS TTOKa3bIBa€T 3HAHUS HAa YPOBHE BOCHPOM3BEACHUS W OOBSICHEHUS
uH(pOpMaIIMK, HHTEJUICKTYaIbHBIE HABBIKH PEIICHUS MTPOCTHIX 33/1aY;



— Ha OIICHKY «Hey/10BJIeTBOPUTEJbLHO» (2 0auia) — 3a7aHne IpenojaBaTess BhITOTHEHO
YAaCTUYHO, B MPOIECCe 3aIUTHl PaOOTHI 00YJArONTUICS JOMYCKAeT CYIIECTBEHHBIC OIIMOKHU, HE
MOYET MTOKa3aTh WHTEIUIEKTYaJIbHbIC HABBIKM PEIICHUS TTOCTABICHHOM 3a/1a4H.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEIbHO» (1 Oamn) — 3aiaHue npenojaBaTesis BbIIOIHEHO
YaCTUYHO, OOYdYaIOUIMiiCS HE MOXET BOCHPOM3BECTH M OOBSCHUTH COACP)KAaHHE, HE MOXKET
MO0KAa3aTh MHTEIJUIEKTyalbHble HABBIKU PEIICHUSI IOCTABICHHOM 3a/1a4H.



