MuHHMCTEepPCTBO HAYKH M BbICIIEro oopazoBanusi P@®
denepanbHOE roCy1apCTBEHHOE OI0IKeTHOE 00pa30oBaTe/IbHOE YUPekKIeHUe
BbICILIEr0 00pa3oBaHus
«HanuoHaabHbIN HccIe10BaTeIbCKUI YHUBepcuTeT «MIU»

HanpapieHue moAroToBKu/cnenuaibHocTh: 13.04.02 DjieKTpoIHEPreTHKA U YJIeKTPOTEXHUKA

HaumeHoBaHHe 00pa30BaTe/IbHONM NPOrPaMMBbI: YIPaBJIeHHEe BICOKOBOJIbTHBIMH 3J1¢KTPOIHEPreTHYeCKUMHA
00beKTaM M KOMILIEKCAMH

YposeHns 00pa3oBaHusi: BeicHIee 00pa3oBaHUeE - MATHCTPATypa

®opma o0yueHusi: OuHas

PabGouas nporpaMMa JUCHUNIMHBI
MPOEKTUPOBAHUE OFBEKTOB DJHEPI'ETUKH

buaok:

Baok 1 «/Iucuuniaunbt (MoayJin)»

YacTb 00pazoBaTebHOM
NMpOrpaMMBblL:

Yacrtsb, popMupyeMasi y4aCTHUKAMHU 00pa30oBaTeJbHbIX OTHOIIEHU

Ne TUCHUNJIMHBI TI0 Y4eOHOMY
TJIaHy:

b1.4.07

prIlOeMKOCTL B 3a4Y€THbIX
C¢IMHUIIAX:

1 cemecTp - 3;
2 cemecTp - 6;
Bcero - 9

Yacos (Bcero) no yueoHomy
TLUIAHY:

324 gyaca

Jexknun

1 cemectp - 32 yaca;
2 cemecTp - 32 yaca;
Bcero - 64 yaca

IIpakTHyeckne 3aHATHSA

1 cemecTp - 16 4yacos;
2 cemecTp - 16 yacos;
Bcero - 32 yaca

JlaGopaTopHble paGoThI

He MPeIyCMOTPEHO Y4eOHBIM IIAHOM

Kouncyabranuu

2 cemecTp - 18 yacos;

CamocTosiTeJbHasi padoTa

1 cemecTp - 59,7 yaca;
2 cemecTp - 145,2 yaca;
Bcero - 204,9 yacon

B ToM unciae Ha KII/KP

2 cemecTp - 51,7 yaca;

HNHas koHTaKTHasi padoTa

2 cemecTp - 4 yaca;

BKJIIOYAs:
TecTupoBanne
Pemenne 3axau

HpOMe)KyTO‘-lHaS[ aTTreCTalnusa:

3auer
3amuTa KypcoBoro npoekra
JK3aMeH

1 cemectp - 0,3 yaca;
2 cemectp - 0,3 yaca;
2 cemectp - 0,5 yaca;
Bcero - 1,1 yaca

Mocksa 2023




IMPOI'PAMMY COCTABHNJI:

MNoanucaHo 31eKTPoHHOM nognucko $TEOY BO «HUY «M3U»

CsefleHuA o BragensLe L3N M3K

Bnapeney, Benosa O.C.
ITpenogaBarens VperTadaratop Rf34a3133-Belova05-19247daf O.C. BesioBa
(TOJKHOCTD) (moammcek) (pacmudponka

TIO/MTUCH)

COI'.TACOBAHO:
MNoanucaHo 31eKTpoHHOW noagnucbo $rEOY BO «HUY «M3U»
PyKOBO'HHTeHB o CeefeHusn o Bnagennue L3N Man H H
06paSOBaTeJIBHOI/I Braseney Arpanorosa H.JI., e
Hpor‘paMMLI WaeHTdUKaTOp R5cb2904d-DemchenkoNL-737fe09 AFpaHOHOBa
(I0JDKHOCTD, yU€Hasi CTETeHb, yUSHOEe (moamuce) (pacumrdpoBKa MOAMNCH)
3BaHKE)

3aBeIyIONINI BBITYCKAIOIICH
Kadeapsl

MNoanucaHo 31eKTpoHHOK noagnuceio $re0Y BO «HUY «M3U»

CeeneHWa o Bnagenvue U3MN Man

Bnapeney,

TemHunkoB A.T.

WaerTnduxaTtop

RaOabbl23-TemnikovAG-2d4db00

A.I'. TemHUKOB

(IOJDKHOCTB, YUCHAsI CTENeHb, YICHOES
3BaHHE)

(moanuce)

(pacimdpoBKa MOAMUCH)



1. HEJIN U 3AJAYU OCBOEHUSA JUCIHUIIJIMHBbI

Heas ocBoenuss AucuMmIuMHbI: [lomyueHne 0a30BbIX YMEHHMH B OO0JIACTM TPOEKTHPOBAHUS
3JICKTPOIHEPTETHICCKUX OOBEKTOB, BBIOOpA SJIEKTPOIHEPTETUYECKOTO0 O000pYyHOBaHMs, OOOCHOBAaHHS
BBIOPAHHBIX TEXHUYECKHUX PEIICHUI

3agauu AMCHMIIIMHBI

- OCBOEHHE aKTyaJIbHOW HOPMAaTUBHOU 0a3bl B 00J1aCTH POSKTHPOBAHUS 0OBEKTOB

ANEKTPOIHEPTCTUKH;

- U3y4YEHHUE OCHOBHBIX TPEOOBAaHUN U HOPM, MPEABSIBISIEMBIX K IPOCKTUPOBAHUIO OOHEKTOB

AJEKTPOIHEPTCTUKH;

- OCBOEHHE OCHOBHBIX NMPUHIIUIIOB pabOTHI 3JIEKTPOYCTAHOBOK U U3yUEHHE UX 0COOEHHOCTE,
BIIUSIOIINX HA BEIOOP KOHKPETHOTO 000PY/I0BaHNS;

- IpHOOpETeHNE HABBIKOB BHIOUPATh U 0OOCHOBHIBATh OCHOBHBIC TEXHHUECKUE PEILICHHS ITPH
POCKTHPOBAHUU OOBEKTOB JIIEKTPOIHEPTCTUKH;

- U3yYEHUE OCHOBHBIX KPUTEPHUEB BHIOOPA INIEKTPOIHEPTETUIECKOT0 000PYI0BAHHS,

- I3YYCHHUE COBPEMEHHBIX TUIIOB CHIIOBOTO 000PYI0BaHUs, 00JacTel X IPUMEHCHUS;

- YMEHHE NIPOBOAUTH OLICHKY IPUHATHIX IIPOEKTHBIX PELICHUN;

- IPUOOpETCHNE HABBIKOB BBITIOJTHEHUS M paOOTHI C TPOSKTHON JIOKYMEHTAIIHECH.

dopmupyembie y 00ydaronierocsi KOMneTeHMU 1 3arjaHUPOBAaHHBIE Pe3yJbTaThl 00y4eHHs 110
JIMCLUIIJIMHE, COOTHECEHHBIE C HHAMKATOPAMH JOCTHKEHHS] KOMIIETECHIIHIi:

Koa 1 HamMeHOBaHHe
KOMIIETeHIINH

Konx 1 HamMeHOBaHHE
HHIUKATOPA JOCTUKEHHUSI
KOMIIeTEHITHH

3amiaHUpoOBaHHbIE Pe3YJabTATHI 00yYeHUsI

[1K-1 CiocobeH npuHUMAaTh
y4acTue B MPOBEACHUH
HAYYHBIX UCCIICIOBAaHHI B
obnacTu 00bEKTOB
npodeCCHOHATbHON
JESITEIIbHOCTH
(BBICOKOBOJIBTHBIX
YHEPreTHYECKUX OOHEKTOB
1 KOMITJIEKCOB)

N-1nk-1 emoncTpupyer
3HAHHUC HAYYHBIX OCHOB
IPOEKTUPOBAHUS
BBICOKOBOJIBTHBIX O6’beKTOB
SHEPreTHKU

3HATh:
- IPUHLUI paOOThl OCHOBHOT'O
3IIEKTPOIHEPTETHUECKOT0 000PYyI0BaHHUS.

YMETh:
- OLICHUBATh BO3MOXHbIE BO3JIEHCTBUS HA
AIIEKTPOYCTAHOBKY.

[IK-1 Cnocoben npuHuMaTh
y4acTHe B TIPOBEICHUH
HAYYHBIX UCCIICOBAHUN B
o0nacTu 0ObEKTOB
npohecCHOHATBLHOM
JeSITeITbHOCTH
(BBICOKOBOJIBTHBIX
SHEPTreTHYECKUX 00HEKTOB
1 KOMIIJICKCOB)

WA-3nk-1 JemoHcTpupyer
NOHWMaHKE Hay9YHBIX IPOOIIeM
B 00nacT (PyHKIMOHUPOBAHUS
BBICOKOBOJIBTHBIX
YHEPreTHUECKUX OOHEKTOB

3HATh:
- METOJMKY BbIOOpa
IIEKTPOIHEPTeTHUECKOT0 000PYyJOBAHHS.

YMETb:
- OpraHMU30BaTh MPOLECC Pa3padOTKU U
YTBEPKACHUS IPOCKTHBIX PEIICHMUIA;.

[1K-2 CriocobeH npuMeHsITh
METOABI aHAJIM34a,
pa3pabaThiBaTh U
000CHOBBIBATH
yIpaBJIeHYCCKHE,
HpOGKTHBIe U TCXHUYCCKUC
pelICHHS TPU
MPOEKTUPOBAHUH U
AKCIUTyaTaluu 00bEKTOB

N/-4nk-2 lemoHcTpupyeT
3HAHUA B 00JIaCTH
MIPOCKTUPOBAHHUS
BBICOKOBOJIBTHBIX 00BEKTOB
SHEPTeTHKHU

3HATB!
- OCHOBHBIE HOPMAaTHBEI, IPUMEHSEMBIC
IPY IPOEKTUPOBAHUHU OOBEKTOB
IIEKTPOIHEPTeTHKH;

- OCHOBHBIE 3TaIlbl IPOCKTUPOBAHUS U
YTBEPKICHHSI IPOCKTHON TOKYMEHTAIHH;.

YMETh:
- COCTABJIATh MIPUHIIUIHAIBEHYIO CXEMY
MOJCTAHIIMH;




Koa u HaumeHoBaHue

Koa n HaumeHoBaHMe

3aniaHupoBaHHBIE Pe3yJbTATHI 00yYeHHs

KOMIIETEeH K HHINKATOPA OCTHKEHHS
KOMIICTCHINH

npodhecCHOHATBLHOM - MPOBOJIUTH OLIEHKY MPUHSATHIX

JeSITeTbHOCTH MPOCKTHBIX PEIICHH.

(BBICOKOBOJIBTHBIX

SHEPTreTHYECKUX 00HEKTOB
1 KOMIIJICKCOB)

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM INPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOH mpodeccuoHaIbHON 00pa30oBaTeIbHON MpOrpaMme
VYrpaiieHre BEHICOKOBOIBTHBIMHU AJIEKTPOIHEPTETUYECKUMU 00BeKTaM U KoMiuiekcamu (nanee — OITOIT),
HarnpaBiaeHuss moarotoBku 13.04.02 DmekTposHEpreTuka W AJICKTPOTEXHUKA, YPOBEHb OOpa30BaHUS:
BBICIIIEE OOPA30BAHKE - MATUCTPATYPA.

TpeGoBaHMs K BXOJHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh OCHOBHBIE BH/JIBI DJIEKTPOIHEPTETHUECKUX OOBEKTOB U 000PYI0BAHUS
- 3HaTh TEOPETUYECKUE OCHOBBI NIEKTPOTEXHUKH
- 3HaTh OCHOBHBIC 3aKOHBI DJIEKTPOTEXHUKHU

- YMETBH BBIIIOJIHATH OCHOBHBIE PACYETHI JIEKTPUUECKUX LICTIEH
- yMeTb paboTaTh ¢ KOMIUIEKCHBIMHU YHCIIaMHU
- YMETb COCTaBJISITh CXEMBI 3aMEILIEHUS

Pe3y.HBTaTBI O6y‘I€HI/I$I, MOJY4YCHHBIC TPpHU OCBOCHUUN JUCIUIIINHBI, HGOGXOI[I/IMBI IIPpH BbBIITOJIHCHUN
BBITTYCKHON KBATH(PUKAIIMOHHON PaOOTHI.




3. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHbI

3.1 CTpykTypa TUCUMILUIUHBI
OO11as TpyI0EMKOCTh JUCIUTLTHEI COCTABISET 9 3aUeTHBIX equHuUIL, 324 Jaca.

Pacnpenencaue TpymoeMKOCTH pa3zena (B yacax) o BuAaM yueOHOM paboThI

Paznenbl/TemMsr § R
Ne JUCITUTUTHHBI/(OPMBI g % 3 KonrakTias pabora cp CopeprkaHue caMOCTOATEIHHOU paboThl/
n/n IPOMEXKYTOYHOM o &| 3 Koncyuprarus HKP PaGora s | [[OATOTOBKA K METOANYECKUE yKa3aHMs
arTecTamy gg| @ e B0 ey Tk | ukkn | e | M| cemeerpe kOrTpOND.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE TIOHATHS, 9 1 3 - - - - - - - 6 - CamocmosamenvHoe usyuenue
TpeOOBaHUS U HOPMBbI, meopemuueckozo mamepuana: Vizyuenve
MPUMEHsIeMbIE TIPU JIOTIOJIHUTENIBHOTO MaTepHaa o paszieriny
MPOCKTHUPOBAHUH "OcHOBHBIC MTOHSTHSI, TPEOOBAHUS 1 HOPMBI,
00BEKTOB MpPUMEHSIEMbIE TIPH MPOCKTUPOBAHNH 0OBEKTOB
JJEKTPOIHEPIETUKHU JMIEKTPOIHEPTETUKH "
1.1 OCHOBHBIE TTOHATHS, 9 3 - - - - - - - 6 - HUszyuenue mamepuanog 1umepamypnslx
TpeOOBaHUS U HOPMBI, UCHOYHUKOG:
HIPUMEHSIEMBIE IIPU [1], m.1.1
MPOCKTUPOBAHUU
00BEKTOB
INEKTPOIHEPTETUKU
2 Kopotkue 3ambIkanust 1 31 9 - 6 - - - - - 16 - Ilo0z0mosKa K KOHMPOALHOU padome:
3alUTa OT KOPOTKUX N3yuenune matepuanos 1o pazaeny Koporkue
3aMbIKaHHI OOBEKTOB 3aMBIKaHHS U 3aIIUTa OT KOPOTKHUX 3aMBIKaHHUI
INEKTPOIHEPTETUKU 00BEKTOB JIEKTPOIHEPTETUKH U MTOJI'OTOBKA K
2.1 | KopoTkue 3aMbIKaHUS B 16 5 - 3 - - - - - 8 - KOHTPOJIBHOI paboTe
JNEKTPOYCTAHOBKAX Il0020mo8Ka K RPAKMUYECKUM 3AHAMUAM:
2.2 3amura OT KOPOTKHUX 15 4 - 3 - - - - - 8 - Nsyuenune marepuaina no pasaeny "Koportkue

3aMBIKaHUH 00BEKTOB
3JIEKTPOIHEPTETUKU

3aMBIKaHHS U 3aIUTa OT KOPOTKUX 3aMBIKaHU
00BEKTOB JIEKTPOIHEPTETUKH " TIOITOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha NPaKTHYECKUX
3aHATHUAIX

Camocmoamenvnoe usyuenue
meopemuueckozo mamepuana: V13yuenne
JOTIOTHUTEIHHOTO MaTepraa o paserry
"KopoTkue 3aMbIKaHHS U 3alTUTa OT KOPOTKUX
3aMBIKAaHUH 00BEKTOB DJIEKTPOIHEPTECTUKH"
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H3yuenue mamepuanos 1umepamypHslix
UCMOYHUKO6:

[2], m.1.1-1.4

[10], n.6.2.4
3 Tepmuueckoe u 32 10 16 CamocmoamenpHoe uzyuenue
INEKTPOJUHAMHYECKOE meopemuyeckozo mamepuana: Vzyuenve
JieficTBHE TOKa JIOTIOJTHUTEIBHOTO MaTepralia o paseiy
KOPOTKOTO 3aMbIKaHUS "TepMHYECKOE U IIEKTPOAMHAMUIECKOE
B DJICKTPOYCTAHOBKAX JICHCTBUE TOKA KOPOTKOTO 3aMBIKAHHS B
3.1 | Tepmuueckoe aeiicTBue 15 4 8 3JIEKTPOyCTaHOBKAX"
TOKa KOPOTKOTO Ilo020mo6Ka K KOHmMPOILHOU padome:
3aMBIKaHHS B W3ydenne MaTepHaoB 1Mo pa3aeiy
3JIEKTPOYCTaHOBKAX TepMugeckoe 1 3IEKTPOJUHAMAIECKOE
3.2 | DAeKTpoaMHAMHYECKOE 17 6 8 JIEHICTBUE TOKAa KOPOTKOI'O 3aMbIKaHUS B
neiicTBre ToKa 3JIEKTPOYCTAaHOBKAX M MOJATOTOBKA K
KOPOTKOTO 3aMBIKaHHUS KOHTPOJILHOM paboTte
B DJIEKTPOYCTAHOBKAX I10020mo8Ka K NPAKMUYECKUM 3AHAMUAM:
W3ydenune MaTepuana 1o pasaeiy
"TepMudeckoe U 3MEKTPOIUHAMUUYECKOE
JICHCTBUE TOKA KOPOTKOTO 3aMBIKAHHS B
3JIEKTPOYCTaHOBKAxX" MOJATOTOBKA K
BBITTOJTHEHHIO 3aJaHUH Ha MMPAKTHYECKIX
3aHATHUAX
H3yuenue mamepuanog numepamypHsix
UCHIOYHUKOB:
[10], m.6.3, n.6.4
4 Br16op 35.7 10 21.7 CamocmoamepbHoe uzyuenue
INIEKTPOOOOPYAOBAHUSL. meopemuyeckozo mamepuana: Vzyuenve
MounHuesanmra u JIOTIOJTHUTEIBHOTO MaTepralia o paseiy
3a3eMJICHHE "Bb160p 251eKTPO00OPYAOBAHUSL.
4.1 PacuerHsle ycnoBust 12 3 7 MomnHue3anmra u 3azemieHue”
Ut BEIOOpa Iloozomoeka Kk Konmponawvhou pabome:
MPOBOTHUKOB U Wzyuenne matepuasoB no paszaeiny Beibop
amnmaparoB 10 3neKkTpoobopynoBanus. MomHHE3aImTa 0
MIPOAOIKUTEIHHBIM 3a3eMJICHHE U ITOITOTOBKA K KOHTPOJIHHOM
pekrMaM paboThI pabote
4.2 Kpurepuu Be160pa 11 3 7 1lo020mo6Ka K npaKmu4ecKum 3aHAMUAM:

INEKTPOIHEPTETUIECKO
ro 000pyIOBaHHUS

W3yuenne matepuaina 1o paszaeny "Bwioop
aNeKTpoodopyaoBaHus. MoNHHE3aINTa U
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4.3 Momnuunesamnmra 1 12.7 4 1 - 7.7 3a3eMJieHHe" TTOArOTOBKA K BBIIIOJIHEHHIO
3a3eMJICHHE 3a/laHIi Ha MTPAKTHICCKUX 3aHATHAX
JIEKTPOIHEPTETUUCCKU H3yuenue mamepuanog n1umepamypHoix
X 00BEKTOB UCMOYHUKOG:
[3], .3
[4], n.20.1-20.3, m.21, m.22, .23, n.24
[10], m.6.1, m.6.5, 1.6.6
[11], m.8
3auer 0.3 - - 0.3 -
Bcero 3a cemectp 108.0 32 16 0.3 59.7
Hroro 3a cemecTp 108.0 32 16 0.3 59.7
5 OcHoBHBIE TpeOOBAHUS 14 3 1 - 10 Ilodzomoska K meKyuiemy KOHmMpoJiio:
K MPOEKTHOHN M paboueit IToBTOpEHUE MaTepuana no paszaeiy
JIOKyMEHTall{ "OcHOBHBIC TpeOOBaHUS K IPOEKTHOM U
5.1 OcHoBHBIE TPeOOBAHUS 14 3 1 - 10 paboueii moxymeHTaun'"
K MIPOEKTHOM 1 pabodeit Camocmoamenvnoe usyuenue
JIOKYMCHTAIIH meopemuyeckozo mamepuana: Vzyuenve
JIOTIOJTHUTEIBHOTO MaTepralia o pasieiy
"OcHoBHBIE TPEOOBaHMS K IIPOEKTHON U
paboueii fokymMeHTanuK"
Iloozomoeka Kypcoeozo npoexma: KypcoBoi
TIPOEKT BBITIOTHSIETCS 110 HHANBHUY ATbHOMY
3ajannto. B pamkax paboTel HE0OX0IUMO
paccunTaTh OCHOBHBIE TIOKA3aTENN PaOOTHI
00opyoBaHus, BEIOPATh ONITUMAIIEHOE
pemenue. KypcoBoil IpoeKT npeaycMaTpUBaeT
MOSICHUTEIIBHYIO 3aIICKY C pacueTaMu 1
rpaduyeckyro 4acTb. B 3ajanne BXOANT:
0o opMIICHHE TIOSICHUTEILHOM 3aITUCKU
H3yuenue mamepuanog 1umepamypHoix
UCMOYHUKOG:
[10], m.1
6 KonctpykTuBHBIE 38 12 6 - 20 Ilo020mogKa Kk meKkyuiemy KOHmMpoaIo:
0COOCHHOCTH H [ToBTOpEHNE MaTepraa 1Mo pasaery
KpUTEPHUH BBIOOpa "KoHCTpYKTHBHBIE OCOOCHHOCTH M KPUTEPUH
JIMHUN 3JIEKTponepenayd BBIOOpA TMHUI dJICKTpoTiepeiad u
1 KOMMYTaIMOHHBIX KOMMYTAIIHOHHBIX anmmapaToB"
armapaToB Iloozomoeka Kypcoeozo npoexma: KypcoBoi
6.1 KoHcTpyKTHBHBIE 18 5 3 - 10 MIPOEKT BBIIOJIHAETCS 10 UHAUBUAYAIBHOMY
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0COOEHHOCTH U
KpUTEPHUH BBIOOpA
JIMHHAN JICKTponepead

6.2

KoHcTpyKTUBHBIE
0COOEHHOCTH U BHJIBI
KOMMYTAI[HOHHBIX
anmnapaToB

20

10

3amannto. B pamkax paboTel HE0OX0IUMO
paccunTaTh OCHOBHBIC TTOKAa3aTeNN pabOThI
000pyoBaHusl, BHIOPATh ONTHMAIILHOE
pemenue. KypcoBoil npoekT npeaycMaTrpuBaeT
MOSCHUTENBHYIO 3aIHCKY C pacueTaMu 1
rpaduyeckyro 4acTb. B 3anaHue BXOQUT pacyer
CJIC/TYFOLIHX [TOKa3aTelNel: BBIOOP U IIpoBepKa
KOMMYTAIMOHHBIX alapaToB U KaOeJbHOH
JTMHUH
Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: VI3yaeHue
JOTMOTHUTENBHOTO MaTepHaia o pa3ieiry
"KoHCTpYKTUBHBIE OCOOCHHOCTH M KPUTSPUH
BBIOOPA JINHUI JIEKTpoTIepead U
KOMMYTAIIMOHHBIX aNnnaparos”
I10020mo8Ka K NPAKMUYECKUM 3AHAMUAM:
N3yuenue MaTepuana no pasaery
"KOHCTPYKTHUBHBIE OCOOCHHOCTH M KPUTEPUH
BBIOOpA JINHUH AJIEKTpoIiepeiady 1
KOMMYTAIMOHHBIX anmapaToB" MOArOTOBKa K
BBITIOTHEHHIO 33/IaHUH Ha MPAKTUIECKUX
3aHATHAX
H3yuenue mamepuanog 1umepamypnoix
UCOYHUKOG:
[4], m.1, m.5, m.16, m.31.1-31.3, m.31.6, m.32,
1m.34.3
[5], m.1, m2.1
[11], m.5.7, n.5.8
[12],n.1.1,n.2.1, m.2.2

KoHcTpyKTUBHBIC
0COOEHHOCTH, BHIBI U
OCHOBHBIE
XapaKTEePUCTUKU
TpaHCHOPMATOPOB U
aBTOTpaHC(HOPMATOPOB

20

10

7.1

KoHncTpykTrBHBIE
0COOEHHOCTH, BUIBI 1
OCHOBHBIE
XapaKTEPUCTUKH

20

10

Iloo20moska Kypcoso2o npoexma: Kypcosoit
MPOEKT BBITIOJIHACTCS 110 UHIUBHIYJILHOMY
3ajanuio. B pamkax paboTsl HE0OX0IMMO
paccunTaTh OCHOBHBIE TTOKAa3aTeNN pabOThI
00opyoBaHus, BEIOPATh ONTHMAIIEHOE
pemenue. KypcoBoil IpoeKT npeaycMaTpUBaeT
MOSICHUTEIBHYIO 3aIICKY C pacueTaMu U
rpadudecKyro 9acTb. B 3am1aHne BXOOUT pacyer
CJICYTOIINX MTOKa3aTeNeH: BBIOOP U ITPOBEPKa
M3MEPHUTENILHBIX TPAHC(OPMATOPOB TOKA
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TpaHCHOPMATOPOB U
aBTOTpaHC(HOPMATOPOB

I10020mo6Ka K nPAKMUYECKUM 3AHAMUAM:
W3zyuenne maTepuana 1o pasaeiny
"KOHCTpYKTHUBHBIE OCOOCHHOCTH, BHBI U
OCHOBHBIE XapaKTEPUCTUKU TPAHCHOPMATOPOB
U aBTOTpaHc(hopMaTOpoB" MOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPaKTHYECKUX
3aHATHAX
Camocmoamensvroe usyuenue
meopemuueckozo mamepuana: VIsyieHne
JOTMOTHUTENBHOTO MaTepHaia o pa3zieiry
"KoHCTpyKTHBHBIE 0COOCHHOCTH, BUIIBI U
OCHOBHBIEC XapaKTEPUCTUKU TPAHC(HOPMATOPOB
1 aBTOTpaHcGopmMaTopoB"
Ilo0z0mogKa K meKyuiemy KOHmpOoio:
IToBTOpEHUE MaTepuana 1o pasaery
"KoHCTpYKTHUBHBIE OCOOCHHOCTH, BUBI U
OCHOBHBIE XapaKTEPUCTUKU TPaHCHOPMATOPOB
U aBTOTpaHc(hopmMaropoB”
H3zyuenue mamepuanog 1umepamypHix
UCOYHUKOG:

[6], m.12, m.14.5, m.15.1, m.18.2-18,3

[7], m.1.1-1.3

Kommencanms
PEaKTUBHOM MOIIIHOCTH
Y IPOTUBOABapHUIHAS
aBTOMAaTHKa

36

10

20

8.1

Komnencamus
PEaKTUBHON MOUIHOCTH

19

10

Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: VIsyaenue
JOTMOTHUTENBHOTO MaTepHaia o pa3ieiry
"KomrieHcarust peakTHBHONH MOIIIHOCTH U
IpoTUBOaBapuiiHasg aBToOMaTHKA"
I10020mo8Ka K NPAKMUYECKUM 3AHAMUAM:

8.2

IIpoTuBoaBapuiinas
aBTOMAaTHKa

17

10

M3yuenune marepuala no pasieny
"KommneHncanusi peakTHBHONH MOILHOCTU U
MPOTUBOABapHiiHas aBTOMAaTHKA" MOATOTOBKA K
BBIMOJTHEHHIO 33JJaHUI HA MIPAKTHYCCKUX
3aHATHAX

Iloozomoeka K mexkyuiemy KOHmMpOJiio:
[ToBTOpEHNE MaTepraa 1Mo pasaery
"KomrieHcarust peakTHBHONH MOIIHOCTH U
MPOTUBOABAPHIIHAS aBTOMATHKA"
H3yuenue mamepuanog 1umepamypHulx
UCMOUHUKOB:




[5], .32, 1.4.5-4.7, m.4.9-4.11

[8], 9.1, m.9.2
[9], 1.9.1
Ok3aMeH 36.0 - - - - 0.5 - 33.5
Kypcogoii npoekr (KIT) | 72.0 - - - 16 0.3 51.7 -
Bcero 3a cemecTp 216.0 32 - 16 16 0.8 111.7 335
Hroro 3a cemecTp 216.0 32 - 16 18 4 0.8 145.2
HUTOro 324.0 - 64 - 32 18 4 1.1 204.9

IIpumeuanue: Jlex — nexnuu; J1ab — mabopartopusie padotsr; [Ip — npaktudeckue 3anstus; KIIP — ayauTopHble KOHCYJIBTAIUN 110 KYPCOBBIM
npoekTtam/padoram; UKKII — nnauButyasbHble KOHCYIBTALUU 110 KypCOBBIM IpoekTam/padoTam; I'K- rpymnmnoBsie KOHCYIbTalMU IO pa3ienam
mucturuael; CP — camocrosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit koHTpob; [TA — mpomexxyTouHas

aTTecTanuAa
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3.2 KpaTkoe cofepkaHue pa3aeioB
1. OcHosHble nonAmus, mpebosanus u HOpMbl, NPUMEHsAeMble NPU NPOEKMUPOBAHUU 0ObEKMO8
INIEKMPOIHEP2EMUKU

1.1. OcHOBHBIE TOHSATHUS, TPEOOBAHUS 1 HOPMBI, IPUMEHEMbIEC IPU POESKTHPOBAHNH 00HEKTOB
AIIEKTPOIHEPTETUKU

OcHOBHBIE TEepMHHBI W omnpeaeieHus. [IpHUMHBI CO3MaHMSA EOUHOW DHEPrOCHCTEMBI.
Ob6pazoBanue 3ueprocuctemMbl Poccun. Tumbl koHpUTrypanun siekTpuueckux ceteid. TpeOoBanus,
HPEABSIBISEMBIE K DJICKTPOIHEPTETHUECKOMY OOBEKTY..

2. Kopomxkue 3amblkaHUusl U 3auuma_om KOPOMKUX 3AMbIKAHULL 00beKmMos JIEKIMPOIHEepeemuKu

2.1. KopoTkue 3aMbIKaHUs B 3JIEKTPOYCTAaHOBKAX

Buapl KOpOTKHX 3aMblKaHUM. Mepbl Ul CHWJKEHHMS OTPULIATEIBLHOTO BO3JIEHUCTBUS TOKOB
KOPOTKOro 3aMblkaHus. Ilepuogudeckas M anepuoavdeckas COCTaBIAIOMAsS TOKA KOPOTKOIO
3aMbIKaHud. Pacder ynapHOro Toka KOpoTKOro 3amblkaHHsl. COCTaBIEHHE CXEM 3aMEILEHUS. .

2.2. 3amuTa OT KOPOTKHX 3aMbIKaHUH 00BEKTOB AJIEKTPOIHEPTETUKU

Tunbr  3amut. IlpuHmmMn aeicTBUs, XapakTepUCTUKM W MApaMeTpbl  cpabaThIBaHUS
MaKCHMaJIbHOM TOKOBOM 3allUThl U TOKOBOM OTCEUYKH. BHUIbI TOKOBBIX peie U MUKPOIIPOIECCOPHBIX
3anmT. Pacyer mapamerpoB cpabaThIBaHUs MaKCHUMAaIbHBIX TOKOBBIX 3aIlIUT U TOKOBBIX OTCEYEK.
[IpoBepka 4yBCTBUTEIBHOCTH 3ALIUT. .

3. Tepmuueckoe u d1eKmpoOUHAMULECKOE deticmeue moka KOpOnKo2o 3dMblKAHUA 6
AJeKmpoycmaHo8Kax

3.1. TepMuueckoe AeiCTBUE TOKa KOPOTKOTO 3aMbIKaHUS B AJIEKTPOYCTAHOBKAX

Nurterpan [xoyns. Meron pacuera TEPMUYECKOTO JEUCTBUS TOKA KOPOTKOTO 3aMBIKAHMSI.
[IpoBepka HNEKTPUYECKUX amnmaparoB HAa TEPMUYECKYIO CTOMKOCTb MPU KOPOTKOM 3aMBIKAHUU.
[TpoBepka NpOBOJAHUKOB Ha TEPMUUYECKYIO CTOMKOCTh MPU KOPOTKOM 3aMbIKaHHH. .

3.2. DneKkTpoIMHaMUYECKOE JEMCTBHE TOKA KOPOTKOTO 3aMbIKaHHS B 3JIEKTPOYCTaHOBKAX

ONEKTPOJUHAMUYECKHE CHJIBI B DJIEKTPOYCTAaHOBKAaX. OJIEKTPOJUHAMHMYECKAs CTOMKOCTb
anmnaparoB. OJIEKTPOJMHAMHUYECKas CTOMKOCTh IIMHHBIX KOHCTpyKuui. [lopsimox pacuera
3JIEKTPOJIUHAMUYECKON CTOMKOCTH IIMHHBIX KOHCTPYKUHMH C JKECTKMMHU omnopamu. Pacder
COCTaBHBIX HIMH. Pacuer nonmycTumMoil Harpy3ky Ha U30JIALIMOHHYIO OIOpY..

4. Boibop snekmpoobopyoosanus. Moanuesawuma u 3a3emieHue

4.1. PacueTHble yCIOBUS AJIS BBIOOPA MPOBOJHUKOB U alapaToB MO MPOIOHKUTEIbHBIM
pexumMamM paboThI

IIpoBepka IPOBOJHHUKOB IO 3KOHOMUYECKOM IUIOTHOCTH TOKa. IIpoBepka NpOBOAHUKOB U
anmnaparoB M0 YCIOBHUIO IPOAOKATEIBHOIO PEKUMA. .

4.2. Kputepuu BbIOOpa 3IEKTPOIHEPTETUIECKOTO 000PYIOBAHHUS
Br16op critoBbIX BhIKITIOUaTeneil. Beioop TpanchopmaTopoB Toka. BeiOop KaOENbHBIX JTUHUH.
Br160p mMHHBIX KOHCTPYKIMA. BbIOOp ceuenus sxkpana xadeds..

4.3. MonHme3anmTa 1 3a3eMJICHHE YJIEKTPOIHEPTETUIECKUX 00BEKTOB
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XapakTepucThKa TpoO30BOM AEATEIbHOCTH. OCHOBHBIE XAPAKTEPUCTUKU pa3psiga MOJHUH.
MouHue3amuTa 31aHui U COOPYKEHUI. 30HbI 3aLIUThI CTEPKHEBBIX U TPOCOBBIX MOJHUEOTBOIOB.
3azemiieHne MoOJIHME3aluThl. PacueT cranmoHapHoro 3azemmurtess. MoJHHe3alMTa BO3IYIIHBIX
JUHAK 3ekTporiepenad. Mexanusm (opmupoBaHus Haberarommx BoOJH. OrpaHuduTenu
nepeHanpsHKeHU. 3anuTa MoICTaHI|M OT HaOeTalIIMX BOJH. .

5. Ocnosuvie mpebosanus kK nPOekmuou u paboyeu 0oOKyMeHmayuy

5.1. OcHoBHBIE TpeOOBaHUS K MPOEKTHON U pabovell TOKyMEHTAINH
[IpoexTHast u pabouas noxkymeHTauus. CoctaB mpoekTHOHM nokymeHTauuu. CoctaB paboueit
nokymeHTanuu. OdopmiieHre MpoeKTHON U pabodeit TOKyMEHTAIIHH.

6. Koncmpykmuenwie 0cobennocmu u Kpumepuu 6bl60pa AUHULL DIeKmponepeoay u
KOMMYmMAayuoOHHbLX annapamoe

6.1. KoHCTpyKTUBHBIE OCOOCHHOCTH M KPUTEPUHU BBIOOpA JTMHUI dIIEKTporepeiad

KOHCTpyKTHBHBIC 3JIEMEHTHI BO3AYUIHBIX JIMHUM 3JIeKTporiepenaadn. [1oBepXHOCTHBIA AP (DEKT.
CamMoHecyle u301MpoBaHHbIE MpoBOoJa. KOpOHHBIM pasps] Ha JMHUAX DSJIEKTpOIEpenadH.
Pacmiennenue nposona. KabenbHble TUHUHM BBICOKOTO HAMIPSKEHHUS. .

6.2. KoHCTpyKTUBHBIE OCOOEHHOCTH U BUIbI KOMMYTAI[MOHHBIX allapaToB

Tunbl KOMMYTaIIMOHHBIX alapaToB Mo jgyroracsmeil cpene. KoHCTpyKTHBHBIE 0COOEHHOCTH
CUJIOBBIX BBIKJIIOYATEIIEH, IPUHIUII JeHCTBUs. BakyyMHbIe CHIIOBBIE BBIKIIIOUaTenu. ['amenue nyru
B BaKyyMe. BUIbl KOHTaKTHOW CHCTEMBI BBIKIIIOYATENIEH. OJIEra3oBble BBIKJIIOYATENH. |'anicHue
JyTU B 3JIEra30BOM BBIKJIIOYATEIIE. .

7. Koncmpyxmusnwie 0C06€HHOCmu, 6UObL U OCHOBHBLE Xapakmepucmuku mpaﬂcd)op/wamopoe u
aemompcmcqbowwamopoe

7.1. KoHCTpYKTHBHBIE 0OCOOCHHOCTH, BUIBI 1 OCHOBHBIE XapaKTEPUCTHKH TPAaHC(HOPMATOPOB H
aBTOTpaHC(HOPMATOPOB

[Ipuntunn ~ paboTel  TpaHchopMaropa, 3aKOH  OSJIEKTPOMAarHUTHOM  WHAYKIUH.  Bumbl
MarHuTonpoBooB. OOMOTKM TpaHchopmaTopa. CxeMbl W TPYIIBl COECAMHEHUH OOMOTOK
TpaHcdopmaropa. DIeMEHTH KOHCTPYKIUHU U CIIOCOOBI OXJIAXKACHHUSI MAaCIISTHBIX TPAHC(POPMATOPOB.
[Torepu B Tpancpopmaropax. ABTOTpaHCHOPMATOPHL..

8. Komnencayus peakmusHol MOWHOCHU U NPOMUBOABAPUUHASL ABIMOMAMUKA

8.1. KomneHcanus peakTUBHOM MOIITHOCTH

bananc wmommHuoctei. [loTpebutenn peakTUBHONW MoUTHOCTH. KoMreHcamus peakTHBHOMN
motrHocTH. KoMmeHcupyrome ycTpoicTBa. PaccTaHOBKa KOMIIEHCHPYIOIIUX YCTPOHCTB U BHIOOD
HUX MOIIHOCTEM..

8.2. IIpoTuBoaBapuiiHas aBTOMaTHKa

Tokn n HanpspkeHUS TpU OAHO(A3HBIX 3aMBIKAaHMSIX Ha 3eMimo. KoMmMmeHcamus eMKOCTHBIX
TOKOB. ABTOMAaTHYECKOE TIOBTOPHOE BKJIIOUYEHHE. ABTOMATHYECKOE BKJIIOUYEHHE pe3epBa.
ABTOMaTHYeCKas YaCTOTHAs pa3rpy3Ka..
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3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Pacuer TOKOB KOPOTKOTO 3aMbIKAHHS;
. Be16op 1 npoBepka yCTaBOK 3alllUT;
. ITpoBepka 351ekTpoo0OpyT0BaHUS IO YCIOBUIO TEPMUYECKOH CTOMKOCTH;
. [IpoBepka »meKTpooOopyA0BaHUS IO YCIOBHUIO JUHAMUYECKON CTOMKOCTH;
. [IpoBepka mpOBOAHHUKOB IO YCIOBHSIM MPOIOJDKUTEILHOTO peXruMa paboThI;
. Be1Oop 1 mpoBepka 3IeKTpOIHEPTeTHIECKOT0 000pYA0BaAHUS;
. Pacuer koHTYypa 3a3eMJIeHUsI TIOJICTAHIUY;
. Be16op 1 nmpoBepka MpoBOTHUKOB JIMHUM JIEKTPOTIEpeay;
. Be16op u npoBepka KOMMYTAIIMOHHBIX aMlapaToB.;
10. CocTaBieHne cxem 3aMelIeHusl, BEKTOPHBIX AUArpaMM U pacyeT OCHOBHBIX MTapaMeTPOB
TpaHc(hopMaTopoB U aBTOTPaHCHOPMATOPOB;
11. PacctaHoBKa KOMIIEHCHPYIOIINX YCTPOUCTB M BBIOOP WX MOIIIHOCTEH;
12. Pacuer mapameTpoB cpabaTbIBaHHs IPOTUBOABAPUIHON aBTOMATHKH.

O 0O L B~ W

3.4. Tembl 12a00paTOPHBIX PadOT
HE MIPelyCMOTPEHO

3.5 Koncyabranumn

AyoumopHvie KOHCYAbMauuy no Kypcogomy npoekmy/pabome (KIIP)

1. KoHcynbTanuu HampaBi€Hbl Ha BBIIOJHEHHE Pa3AeliOB KypCOBOIO MPOEKTa TOJ
PYKOBOJICTBOM HacTaBHHMKa (mpemojaBateinisi). B paMkax YacoB Ha TpyIIOBBIE
KOHCYJIbTallUU pa30uparoTcs Hanboliee BaKHBIE YAacTH PACUYECTHHIX 3aJaHUil paszzaena
"OcHOBHBIC TPEOOBAaHMS K TPOCKTHOW M paboueit JoKyMeHTaruu"

2. KoHcynbpTanuu HampapieHbl Ha BBIIIOJIHEHUE Pa3JeioB KypcOBOIO IIPOEKTa MO
PYKOBOJICTBOM HacTaBHHMKa (mpemojaBaTensi). B paMkax YacoB Ha TpyIIOBBIE
KOHCYJIbTallUu pa30mparoTcs Hamboliee BaKHBIE YAacTH PACUYCTHHIX 3aJaHUil paszzaena
"KoHCTpyKTHBHBIE OCOOCHHOCTM W KPUTEPUM BBIOOpAa JIMHUM dJEKTpomnepenady u
KOMMYTAllMOHHBIX anmnapaTos"”

3. KoHcynbranuy HampaBlieHbl Ha BBIIIOJIHEHHWE pa3AeNioB KypCOBOrO TPOEKTa MOJ
PYKOBOACTBOM HacTaBHUKa (mpemojaBarensi). B paMkax dYacoB Ha TIpYIIOBbIE
KOHCYJIbTAallMM pa30uparoTcs HauOoyiee BaKHbIE YacTH pacyeTHBIX 3aJaHuil paszzgena
"KOHCTpYKTHBHBIE 0COOEHHOCTH, BUJIbI U OCHOBHBIE XapaKTEPUCTHKHU TpaHC(HOPMATOPOB U
aBTOTpaHCcHOpMaTOpOB"

I pynnosvie koncyromayuu no pazoeiram oucyuniunst (I'K)

1. OO6cyxnenue maTepualioB MO Keiicam pasnena "OCHOBHBIE TOHSATHS, TPeOOBaHHS W
HOPMBI, TPUMEHSIEMbIE TIPU TPOCKTUPOBAHUH OOBEKTOB AJIEKTPOIHEPTETUKH"

2. OOcyxneHue marepuaioB o Kehicam pasnaena "KopoTkue 3aMbIKaHHsl M 3alluTa OT
KOPOTKHUX 3aMBIKaHUH 0OBEKTOB 3JIEKTPOIHEPTeTUKH"

3. OOcyxneHue maTepuajioB Mo KedcaMm pazzaena "TepMuUyecKkoe W 3JIEKTPOIUHAMUYECKOE
NENCTBHUE TOKA KOPOTKOTO 3aMbIKaHUs B AJIEKTPOYCTaHOBKax"

4. OOcyxneHwe MaTepualioB IO Keiicam pazzaena "BpiOop 31eKTpooOOpyaOBaHMS.
Monnue3zamnura 1 3a3emiienue"

5. OOcyxnenue MarepuaioB Mo keiicam paszzaena "OCHOBHbIE TPeOOBaHHS K MPOEKTHOW U
paboueii tokymenTauun"

6. OOcyxnenue MarepuajioB To Kekicam paszzaena "KOHCTpyKTHBHBIE OCOOCHHOCTH U
KpUTEPHUU BBEIOOPA TUHHH AJIEKTpornepead 1 KOMMYTAallMOHHBIX anmapaToB”

7. OOcyxaeHue mMaTepHalioB Mo Keiicam pasnena "KoHCTpyKTHBHBIE OCOOEHHOCTH, BHIBI U
OCHOBHBIE XapaKTePUCTUKHU TPaHC(HOPMATOPOB U aBTOTpaHcHopMaTopos”
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OO6cyxaeHrne mMaTepHalioB 1o Keiicam pasnena "KommeHcarus peakTHBHONW MOIIHOCTH U
IIPOTHUBOAaBapUiiHas aBTOMaTHUKa"
Hnousuoyanvuwvie koHcyabmauuy no Kkypcosomy npoemy /pabome (MKKII)

Koncynbramuu npoBoasaTcs no pasneny "OcHOBHBbIE TpeOOBaHHUS K MPOEKTHOW M paboueit
JOKyMEHTalun"
Texywuii koumpons (TK)

Koncynpranuu HampaBieHbl Ha MOJyY€HUE WHAUBUAYAIbHOTO 3a/laHuUs Ul BBITOJHEHUS
KOHTPOJIBHBIX MEpOnpusATHid 1o paszzneny "OCHOBHBIE TOHATHS, TPeOOBAaHUS U HOPMBI,
MpUMEHsIeMbIE MPU TPOEKTUPOBAHUN OOBEKTOB JIEKTPOIHEPTEeTHUKN "

Koncynbpranuu HampaBieHbl Ha NMOJIyYeHUE WHAUBUIYAIBHOTO 3aJaHUs JJISl BBIITOJIHEHUS
KOHTPOJIBHBIX MEPONPUATUNA 10 pazaeny "KopoTkue 3aMbIKaHUs M 3alldTa OT KOPOTKUX
3aMBIKaHUN 0OBEKTOB JIEKTPOIHEPTreTUKH"

Koncynpranuu HampapieHbl Ha MOJyY€HUE WHAUBUAYAIBHOIO 3a/laHUs Ul BBITOJHEHUS
KOHTPOJBbHBIX MEpONpUATHl 1o paszzneny "Tepmuueckoe U 3IEKTPOAMHAMHYECKOE
JEWCTBUE TOKA KOPOTKOTO 3aMbIKaHUA B AJIEKTPOYCTAaHOBKaxX"

Koncynbpranuu HampaBieHbl Ha MOJyYEeHUE WHAUBUIYAIBHOTO 3aJaHUs JJISl BBIITOJHEHHS
KOHTPOJIBHBIX MEPONPHATHH 10 pazaeny "Bwibop amekTpoobopynoBanus. MoHuE3ammTa
u 3a3emiieHue"

Koncynpranuu HanpapieHbl Ha MOJyY€HUE WHAUBUAYAIBHOTO 3a/laHuUs Ul BBITOJIHEHUS
KOHTPOJIBHBIX MEPOIpUATHH 10 pa3aeny "OcHOBHBbIC TpeOOBaHUS K MPOEKTHOU U paboueit
JOKyMEHTalun"

KoncynbpTanuu HarmpaBieHbl Ha MOJyYeHUE WHAUBUIYAIBHOTO 3aJaHUs JJISl BBIITOJIHEHUS
KOHTPOJIBHBIX MEpOMpusATHi 1o pazaeny "KoHCTpyKTHBHBIE OCOOCHHOCTH M KPUTEPHH
BBIOOpA JTMHUI 3JEKTporepead 1 KOMMYTallMOHHBIX anmapaToB”

Koncynpranuu HanpapieHbl Ha MOJyY€HUE WHAUBUAYAIBHOTO 3a/laHuUs Ul BBITOJHEHUS
KOHTPOJIBHBIX MeponpusiTuil mo pasneny "KOHCTpYKTHBHBIE OCOOCHHOCTH, BHUABI H
OCHOBHBIE XapaKTEPUCTUKU TpaHCHOPMATOPOB U aBTOTpaHCcHopMaTopos”

KoncynbpTanuu HampaBieHbl Ha MOJIyYeHUE WHAUBUIYAIBHOTO 3aJaHUs JJISl BBIITOJIHEHUS
KOHTPOJIBHBIX MeponpusaTuid 1o paszaeny "KommeHcanus peakTUBHOW MOIIHOCTH H
IIPOTHUBOAaBapUiiHas aBTOMAaTHUKa"

3.6 TemaTuka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

2 Cemectp

Kypcogoii mpoekt (KIT)

TeMmnsr:

- BoinonHeHne NpoeKTHOM JOKYMEHTALMU Ha TPAaHC(POPMATOPHYIO MOACTAHLIMIO TYITMKOBOIO THIIA
I'padguk BbINOJHEHHS KYPCOBOI0 IPOEKTA

1-4 5-8 9-12 | 13-16 | 3auerHas

Henens

Paznen
KypCOBOT'O
MIPOEKTA

1,2,3

4

5

6,7

3ammra
KyPCOBOTO
POEKTa

O0bem
paszena, %

20

30

30

20

BrimonmaeHHbIN
00BeM
HapacTaroumM
uroroM, %

20

50

80

100

Howmep paznena

Paznen kypcoBoro npoexra

1

O3HakoMJIEHUE C 33JJaHUEM Ha IIPOEKT, C METOJUYECKUMHU YKA3aHUSIMH,
ITOPUTMOM MPOESKTHUPOBAHUS M XapaKTEPUCTUKON MCXOIHBIX JAHHBIX
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KYPCOBOTO MPOEKTA

2 CocraBrneHrue OAHOIMHEHHON TPUHITUITHATIBLHON CXeMbI TpaHCc(hopMaTOpHOM
MOACTAHIINHI

3 CocraBiieHHE CXeMbl KOMITOHOBKH TPaHC(HOPMATOPHOM MOICTAHIIUN

4 Pacuer TOKOB KOPOTKOI0O 3aMBIKaHM B CYILECTBYIOIEH CETH U Ha
POEKTUPYEMOI MOACTAHLIUU

5 Br160p 1 mpoBepka 3ammuT

6 Br160p 1 mpoBepKa BEICOKOBOJILTHOTO 000Dy I0BAHHMS

7 Br160p 1 TpoBepKa HU3KOBOJBTHOTO 00OPYAOBAHHMS
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3.7. CooTBeTCTBHE Pa3/1e/10B TUCHHUILINHBI H GOpPMHPYEMBbIX B HUX KOMIIETCHIUH

3arIaHupOBaHHbIE PE3YJILTATHI

Howmep paznena nucuurinHsl (B

OneHouHOE CpeICTBO

Kongpr
00yYeHHS IO TUCIIUILTAHE COOTBETCTBHH C 11.3.1) (T ¥ HAUMEHOBAHUE)
MHUKAaTOPOB
(B COOTBETCTBHHU C pazjenioM 1) 1 | 2 ‘ 3 ‘ 4 | 5 ‘ 6 | 7 | 8

3HaTth:

NPUHIUI pabOTHl OCHOBHOTO TectupoBanune/OCHOBHbBIE XapaKTEPUCTHKHU

AIEKTpO3HEpreTHdIecKkoro odopynoBanus | MJ-1nk-1 + MPUHIUT PabOThI TpaHCHOPMATOPOB U
aBTOTpaHC(HOPMATOPOB

METOJIMKY BbIOOpa TectupoBanne/OCHOBHbBIE XapaKTEPUCTUKU U

3JIEKTpOIHEpreTudeckoro obopynoBanus | MJ1-3nk-1 + NPUHIUIN paOOThI TMHUN dJIEKTponepeiad u
KOMMYTALIMOHHBIX alapaToB

OCHOBHBIE 3Talbl IPOEKTUPOBAHUS U TectupoBanue/OCHOBHbIE MOHATHS U TPEOOBAHUSA K

YTBEPKICHUS TPOEKTHOU N-4nk-2 + 00BEKTaM JICKTPOIHEPTETUKHI

JOKYMEHTAIUH;

OCHOBHBIE HOPMAaTHUBBI, IPUMEHSEMBIE TectupoBanue/TpeGoBaHus K MPOSKTHOM 1 paboueit

MIPU TPOCKTUPOBAHUH OOHEKTOB N-4nk-2 + JTIOKYMEHTaIlUH

ANEKTPOIHEPTETUKHI

Ymersb:

OLICHUBATh BO3MOXHBIE BO3/ICHCTBHS Ha V-1t + Pemenue 3amau/Pacdyer TOKOB KOPOTKOTO

ANEKTPOYCTaHOBKY 3aMbIKaHUs U BIOOp YCTaBOK 3alllUT

OpraHu30BaTh MpoIecc pa3paboTKH U Pemenue 3anau/IIpoBepka 31eKTpoOOOPYI0BaHUS

YTBEPKICHUS MPOEKTHBIX PEUICHU; N-3nk-1 + 10 YCJIOBUIO TEPMUYECKOW U TUHAMUYECKOM
CTOMKOCTH

MIPOBOAUTDH OLEHKY MPUHATHIX TectupoBanne/OCHOBHbBIE XapaKTEPUCTUKU U

IIPOCKTHBIX PELICHUI N-4nk-2 + | npuHIHUIT pabOThHl KOMIIEHCUPYIOIINUX YCTPOUCTB U
MIPOTUBOABAPUIHON aBTOMATUKH

COCTABJISITh NPUHIIUITHAIBHYIO CXEMY V-4 N Pemenue 3anau/IIpoBepka 31eKTpoOOOPYI0BaHUS

MOACTAHIINU

10 YCJIOBHUIO MTPOJOJIKUTEIBLHOTO peKUMa paboThl
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPOJISI OCBOEHUSI PE3YJIbTATOB OBYUEHHUS IO JUCLHUILIUHE
(TEKYILUI KOHTPOJIb YCIEBAEMOCTH, IPOMEKYTOYHASI ATTECTALIUSI
MO JUCUMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
1 cemectp

Popma peanuzanuu: ITucemenHas padora
1. OcHOBHBIE TOHATHUSA U TPeOOBaHMs K 00BEKTaM 3JIeKTpodHepreTukH (TectupoBanue)
2. IIpoBepka »51eKTpo0OOPYIOBAHUS TI0 YCIOBUIO POAOIKUTEIHLHOTO PEKUMa PaOOTHI
(Pemenue 3amay)
3. IIpoBepka 31eKTpooOOPYIOBAHHS 110 YCIOBHIO TEPMUIECKON U JMHAMHUYECKON CTOMKOCTH
(Pemenue 3amay)
4. PacdeT TOKOB KOPOTKOT'O 3aMbIKaHHs U BEIOOp ycTaBOK 3auuT (Pemenue 3anaq)

2 cemecTp

@Popma peanuzanuu: ITucemMenHas padora
1. OcHOBHBIE XapaKTEPUCTUKH U TTPUHITUI pabOThl KOMIICHCHPYIOIINUX YCTPOUCTB U
npotuBoaBapuiiHoil aBTomaTuku (TectupoBanue)
2. OCHOBHBIC XapaKTEPUCTUKU U IPUHITUT PAOOTHI TUHUHN AJIEKTpoIepead u
KOMMYTallMOHHBIX anmnaparos (TectupoBanue)
3. OcHOBHBIE XapaKTEPUCTUKU U IPUHLIUI PaOOTHI TpaHCHOPMATOPOB U
aBToTpancopmaropos (TecTupoBanue)
4. TpeboBaHus K MPOEKTHON U paboyeit nokymeHnTanuu (TecTupoBaHue)

bannbHO-peHTHHIOBAs CTPYKTYpa JUCLUIUINHBEI SBJISETCS IPUIIOKEHUEM A.
banibHO-peUTHHTOBAsA CTPYKTYpa KypCOBOTO TPOEKTA ABISAETCA MPHIOKEHUEM b.

4.2 Ilpome:xxyToOUHAs aTTECTANMS 0 IUCHUTIINHE
3auem (Cemecmp Nel)
[TpubGasneHue 6aMI0B MPOMEKYTOUYHON aTTECTAIIMK M TEKYIIICH

Ixzamen (Cemecmp Ne2)
[TpubGasneHue 6aMI0B MPOMEKYTOUYHON aTTECTAIIMK M TEKYIIICH

Kypcosoii npoexm (KII) (Cemecmp No2)
[TpubGasneHue 6aII0B MPOMEKYTOUYHON aTTECTAIIMK M TEKYIIICH

B numiioMm BeICTaBiIsI€TCS OLICHKA 32 2 CEMECTP.

IIpumeuanue: OrieHOYHBIC MaTEPHAIBI 110 AUCIHUIUIMHE IPUBEICHBI B (POH/IE OICHOYHBIX
matepuainos OIIOIL.

5. YYHEBHO-METOAUYECKOE OBECIIEYEHHUE JUCHUITJINHbBI

5.1 lleyaTHble U JIEKTPOHHbIE U3IAHMS:

1. IlpaBuna ycrpoiicTa anekrpoycraHoBok [1YD-76: Pazn.1: O6mme npasuia. I'71.1-8 : O6beM u
HOPMBI IIPUEMO-CIATOYHBIX UCIIBITAHUH 3JIEKTPO0OOpyA0BaHMs / M-BO 3HEPreTUKH U
anextpudukanuu CCCP ; O6mr. pen. C. I'. Koposnes . — 5-e uzn . — M. : Atomuznar, 1978 . — 56 c.;
2. Kpusenkos, B. B. Peneitnas 3amura 1 aBToMaTHKa CHCTEM 3JIEKTPOCHAOKEHUS : Y4ueOHoe
nocoOue JUIst By30B I10 CIIEIUATBHOCTH "DJIEKTPOCHAOKEHHE IPOMBIIIIJICHHBIX TPEANPUATHH,
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ropoaoB u cenbckux xo3s1ucTB" / B. B. KpuBenkos, B. H. Hosenna . — M. : Dueprousaar, 1981 . —
328 c.;

3. [llabam, M. A. TpanchopmaTopsl TOKa B cxemax peneitHoi 3ammutsl / M. A. [llabanx . — M. :
Ounepronporpecc, 1998 . — 64 c. — (b-uka anexTporexnuka , ISSN 0013-7278 ; Bein.1) .;

4. bazyTtkuH, B. B. TexHuka BbICOKUX HanpspkeHU: M3051us 1 nepeHanpsskeHus B
AIIEKTPUUYECKUX CHCTEMaX : YUeOHUK AJIS SJICKTPOIHEPTreTUYECKHX CcrienuaibHocTell By3oB / B. B.
bazytkun, B. I1. Jlapuonos, FO. C. [Tuarans . — 3-e u3z., nepepad. u gom . — M. :
DueproaromMuszaat, 1986 . —464 c.;

5. Unenwvunk, B. U. Dnekrpuyueckne CUCTEMBI U CETH : yUEOHUK JIJISl DJIEKTPOIHEPTETHUCCKUX
cnenuansHocteit / B. U. nenpuuk . — 2-e u3., crep., nepened. ¢ u3a. 1989 r. — M. : Anbsnc, 2009
.—592 c. - ISBN 978-5-903034-76-5 .;

6. Bonbnek, A. V. DnekTpudeckre MaliuHbl ;. YYeOHUK JJIs DJIEKTPOTEXHUYECKHUX CIeIIHATbHOCTEH
BTYy30B / A. U. Bonwpaek . — 3-e u3z., nepepad . — JI. : Dueprus, 1978 . — 832 c.;

7. Cunossle Tpancdopmaropsl : cipaBouyHas kaura / Pea. C. J1. JIuzynos, A. K. Jloxaaun . — M. :
Oueprousnat, 2004 . — 616 c. - ISBN 5-9807300-4-4 ;

8. UepHoOporos, H. B. Perneiinas 3amura S3HepreTUYECKUX CUCTEM : YUueOHOe TTocodue s
SHEPTeTHYECKHUX CICIHAIbHOCTEN CpeTHIX MPodeCcCHOHANIbHBIX YUeOHBIX 3aBeneHuii / H. B.
YepHoOpoBos, B. A. Cemenos . — M. : Dueproaromusaar, 1998 . — 800 c. - ISBN 5-283-01003-7 :
70.00 .;

9. bepkoBuy, M. A. ABTOMaTHKa YHEPrOCUCTEM : YUeOHUK JJIsl SHEPTETUUECKUX U
SHEPTOCTPOUTENbHBIX TeXHUKYMOB / M. A. bepkoBuu, B. A. ['magsimes, B. A. CemeHoB . — 2-¢
u31., mepepad. u gon . — M. : DHeproatomuszaar, 1985 . —208 c.;

10. banakos FO.H. , Mucpuxanos M.III. , [llynToB A.B. - "[IpoekTupoBanue cxem
anekTpoycTaHoBok", M3narensctBo: "U3narensckuit nom MOU", Mocksa, 2016 - (288 c.)
http://e.lanbook.com/books/element.php?pll 1d=72271;

11. boptauk .M. , benornosckuii A. A., Bepemarun U. I1., Bepuunun 1O. H.-
"InekTpodu3znyecKkre OCHOBBI TEXHUKH BBRICOKMX HanpspkeHui", MznarenscTBo: "M3naTenbckuii
nom MOH", Mockga, 2016 - (704 ¢.)

http://e.lanbook.com/books/element.php?pll 1d=72343;

12. K. TI. Kamomckas, FO. A. JlaBpos, O. U. Jlanres- "DnekTpoobopy10BaHIE BHICOKOTO
HaANpPsDKEHUS. HOBOTO MOKoJieHUsl. OCHOBHBIE XapaKTEPUCTUKU U 3JIEKTPOMAarHUTHBIE MPOIIECCHI ",
WznarensctBo: "HoBocubupckuii rocyiapcTBeHHbIN TexHUYeckuit yausepceutet", HoBocubupcek,
2008 - (343 ¢c.)

https://biblioclub.ru/index.php?page=book&id=435981.

5.2 JIuueH3uoHHOE M CBOOOIHO PacNpoCcTpaHsieMoe MPOrpaMMHoe odecrneyeHme:
1. Office / Poccuiickuii makeT opUCHBIX POrpamm;

2. Windows / OnepanrionHas cuctema cemeiictsa Linux;

3. Maitan BuneoxondepeHiuu.

5.3 UuTepHeT-pecypchl, BKJIIOYasi NpodeccHOHATbHBIC 0a3bI JAHHBIX 1 HH(POPMALIMOHHO-
CIIpaBOYHbIE CHCTEMbI:

1. 9BC Jlans - https://e.lanbook.com/

2. 9BbC "YHuBepcurTerckas 0u0u0TEKA OHJIAMH" -
http://biblioclub.ru/index.php?page=main_ub red

3. HayuHnas 31ekTpoHHas 6ubauoTeka - https://elibrary.ru/

4. ba3za nanabix BUHUTU online - http://www.viniti.ru/

5. ba3za nannbIx )kypHasoB uzaareabcTBa Elsevier - https://www.sciencedirect.com/

6. DJIeKTPOHHBIE pecypchbl H31aTelbcTBa Springer - https:/link.springer.com/
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tun noMemenunst Homep aynutopum, OcHaiienue
HANMEHOBaHHE
Y4eOHbIe ayAUTOPHUH TSI J1-205, YucOnas IapTa co CKaMbei, CTOJI MPENOJaBaTeNs,
MPOBENECHUS JIEKIIUOHHBIX ayJIUTOpUs CTYJI, JOCKA MEIOBAs

3aHATHI U TEKYILETO
KOHTPOJIA

VY4eOHble ayIUTOPUH IS
IPOBEJICHNUS MPAKTHIECKUX
3ansaTuil, KP u KII

J1-205, YucOnas
ay IUTOPHS

napTa co CKaMbeH, CTOJI IIpernoaaBaress,
CTYJI, 10CKa MEJIOBast

YueOHbIC ayAUTOPUH IS

J-205, YucOnas

mapra co CKaMbei, CTOJI TIpenoaBaress,

MIPOBEICHUS JIA0OPATOPHBIX ayAUTOpHUS CTYJI, IOCKA MEJIOBas
3aHITUN
Y4eOHbIe ayAUTOPHH TSI J1-205, YucOnas IapTa co CKaMbei, CTOJI MPENOJaBaTeNs,
MPOBEICHUS ayAUTOpHUS CTYJI, IOCKa MEJIoBas
MIPOMEXYTOUYHOM aTTECTALUH
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENTLHON pabOTHI KommnbrorepHsiii MMACHMEHHBIN, BEIIAJIKA JJIST OJICKIbI,

YUTAJILHBIN 3211

KOMIIBIOTEPHAsI CEThb C BBIXOJIOM B
HHTepHEeT, KOMIIBIOTED NIEPCOHAIIBHBIN,
IPUHTEP, KOHIULMOHED

Ilomemenus g
KOHCYJIbTUPOBAHHMSI

J1-205, YucOnas
ayJIMTOpUs

napTa co CKaMbeH, CTOJI IIpernoaaBaress,
CTYJI, IOCKa MEJIOBast

HOMGH_IGHI/IH AJId XpaHCHUA
o0opyI0BaHUS U Y4eOHOTO
MHBEHTaps

H-12, Knagosas

CTEJUIaX, CTOJI, CTYJI
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IMpuaoxenune A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JUCHUILJIUHBI

[TpoekTupoBanme 0OBEKTOB SHEPTETUKHU

(Ha3BaHHE TUCLUILIMHBI)

1 cemectp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIEr0 KOHTPOJIS yCIIeBAEMOCTH MO JHCIUILIHHE:

KM-1
KM-2
KM-3

KM-4

OcHOBHBIE TIOHATHS U TpeOOBaHU K 00bekTaM 3j1ekTposHepreTuku (TectupoBanue)

PacueT TOKOB KOPOTKOTO 3aMbIKaHUsI K BBIOOp ycTaBOK 3amuT (Pemenue 3amaq)

[IpoBepka 371eKTpo0OOPyIOBaHUS MO YCIOBUIO TEPMUUECKON U JMHAMUYECKOH CTOMKOCTH
(Pemenue 3amay)

[IpoBepka 371eKTpo0OOpyIOBaHUS MO YCIOBUIO MPOAOIDKUTEIBLHOTO pexnMa padoTsl (Pemenne
3a/1a4)

Bua npomexkyTo4Hoil arrectaunu — 3ayer.

HNupnexe KM- | KM- | KM- | KM-
Howep Pazpen nucuuniamHel KM: 1 2 3 4
paznena Henensa 4 8 12 15
KM:
1 OCHOBHBIE TIOHATHS, TPEOOBAHUS U HOPMBI, IPUMEHSEMBIE
Y IPOSKTHPOBAHUHU OOBEKTOB JIEKTPOIHEPTETUKH
11 OCHOBHBIE IOHATHS, TPEOOBAHUS U HOPMBI, IPUMEHSEMBIE N
] Y IPOSKTHPOBAHUU O0BEKTOB IJIEKTPOIHEPTETUKH
) KopoTkue 3aMbIKaHus U 3a1IMTa OT KOPOTKUX 3aMbIKaHUI
00BEKTOB AJICKTPOIHEPTETHKHI
2.1 KopoTkue 3ambikaHus B 3JIEKTPOYCTaHOBKAX +
29 3ammTa OT KOPOTKHUX 3aMbIKaHUI 0OBEKTOB N
JNEKTPOIHEPTETUKU
3 TepMuueckoe U dJIEKTPOAMHAMUYECKOE IEUCTBUE TOKA
KOPOTKOT'O 3aMBIKaHUs B DJIEKTPOYCTaHOBKAX
31 TepMuueckoe JeiCTBUE TOKA KOPOTKOI'O 3aMbIKaHUS B N
JNEKTPOYCTaHOBKAX
39 DNEKTPOAUHAMUYECKOE IEHCTBUE TOKA KOPOTKOTO .
3aMBIKaHUs B JJIEKTPOYCTaHOBKAX
4 Br160op anextpoobopyroBanus. MonHuesamura u
3a3eMJICHHE
41 PacuerHble ycinoBus 17151 BBIOOpA MPOBOJIHUKOB U alliapaToB N
] 110 IPOAOJKUTEIBHBIM peXKUMaM paboThl
4.2 Kputepun Bbi6opa 37eKTPOIHEPreTHUECKOT0 000pyI0BAHUS +
43 MomnHue3anmra 1 3a3eMIICHUE 3JIEKTPOIHEPTeTUIECKUX n
) 00BEKTOB
Bec KM, %: | 20 30 30 20
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2 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUSTHI TEKYIIEro KOHTPOJIS YCIIEeBAEMOCTH MO JMCIUILIHHE:

KM-5
KM-6

KM-7

KM-8

TpebGoBanus K MPOeKTHOU 1 padboueit qokymeHTaruu (TectupoBanue)

OCHOBHBIE XapaKTEPUCTUKH U TIPUHIIMIT PaOOTHI JIMHU 3J€KTporiepesad 1 KOMMYTAIIMOHHBIX
anmapatoB (TectupoBanue)

OCHOBHBIE XapaKTEPUCTUKH U TPUHIIMUIT PAOOTHI TPAaHC(POPMATOPOB U aBTOTPAHCHOPMATOPOB
(TectupoBanue)

OCHOBHBIE XapaKTEPUCTUKH U MPUHIIUIT PAOOTHI KOMIIEHCUPYIOIIUX YCTPOUCTB U
npoTtuBoaBapuitHoi aBToMatuku (TectupoBanue)

Bua npoMexkyTo4Hoil aTTecTanMu — DK3aMEH.

Huanekc KM- | KM- | KM- | KM-
Howmep Paznen aucuumimabl KM: > 6 ! 8
pasznena Henens 4 8 12 15
KM:
1 OcHoBHBIE TpeOOBaHMS K IPOEKTHOW U paboueit
JIOKYMEHTaIUU
11 OcHoBHBIE TpeOOBaHMS K MPOEKTHOW U paboueit N
JIOKYMEHTalluU
) KoHcTpyKTHBHBIE 0COOEHHOCTH M KPUTEPHH BbIOOpA TMHUIMA
JJIeKTponepeay 1 KOMMYTallMOHHBIX alllapaToB
21 KoHcTpyKTHBHBIE 0COOEHHOCTH U KPUTEPHH BbIOOpA TMHUIMA N
3JeKTponepeaay
29 KoHcTpykTHBHBIE 0COOEHHOCTH U BUABI KOMMYTAIIHOHHBIX .
anmnapaTroB
KoHcTpykTHBHBIE 0COOEHHOCTH, BUBI U OCHOBHBIE
3 XapaKTePUCTHKH TPaHC(HOPMATOPOB U
aBTOTpaHChOPMATOPOB
KoHcTpykTHBHBIE 0COOEHHOCTH, BUIBI U OCHOBHBIE
3.1 XapaKTEPUCTUKH TpaHCHOPMATOPOB U +
aBTOTpaHC(HOPMATOPOB
4 KomneHcanus peakTHBHOM MOIIIHOCTH ¥ TPOTHBOABApUiiHAS
aBTOMaTHKa
4.1 KomneHcanusi peakTHBHOM MOIIIHOCTH +
4.2 [IpoTnBOaBapuiiHass aBTOMaTHKA +
Bec KM, %: | 20 30 30 20
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BAJUIBHO-PEUTUHTOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHBI 1O JUCIIUITJIMHE

[IpoexTupoBanre 0OHEKTOB YHEPTETUKH

IMpuaoxenne b

(Ha3BaHHE TUCLUILIMHBI)

2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHH TeKYIIEro KOHTPOJSI YCIeBAeMOCTH MO KYPCOBOMY
NPOEKTY:

KM-1
KM-2
KM-3
KM-4

Co6monenue rpaduka BeimosHeHus 1 pasaena KIT
Cobmronenue rpaduka BeinonHeHus 2 pasaena KI1
Co6monenue rpaduka BeimosHeHus 3 pasaena KIT
Cobmronenue rpaduka Beinonnenus 4 paszaena KI1

Bujx npomexxyTouHoii arrecranmu — 3amura KI1.

Muanekc KM- | KM- | KM- | KM-
Homep Pasen kypcoBOro npoexkTa/KypcoBoi padoThI KM: I 2 3 4
pasznena M p M P Henens 4 8 12 16
KM:
O3HakoMJIEHUE C 33JJaHUEM Ha IIPOEKT, C METOAUYECKUMHU
1 yYKa3aHUSIMH, aJITOPUTMOM MPOESKTUPOBAHUS 1 +
XapaKTEPUCTUKON UCXOJHBIX TAHHBIX KYpCOBOTO IPOEKTa
) CocTtaBieHue OJJHOIUHEUHOW MPUHIIUITHAIBHON CXEMBI n
TpaHcGOpMaTOPHOU MOICTAHITUI
3 CocraBiieHHe CXeMbl KOMITOHOBKH TpaHCHOPMATOPHOM n
MOACTAHIINHU
4 Pacuer TOKOB KOPOTKOT'O 3aMBIKAHMS B CYILIECTBYIOILEH CETH +
U Ha MPOEKTUPYEMON MOJICTAaHIIUI
5 Br16op u mpoBepka 3amuT +
6 Br160p 1 ipoBepKa BEICOKOBOJIETHOTO 000PYI0BaHHS +
7 Br16op 1 nmpoBepka HU3KOBOJIBTHOTO 000PYIOBAHHUS +
Bec KM, %: | 20 30 30 20
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