MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA
HaumeHnoBanune o6pa3oBaTebHOIl mporpaMMel: TexHuka u 371eKTPodU3NKA BLICOKMX HANPS:KeHHIt
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTPaTypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
HNEPEHANPSKEHUS U KOOPJIUHAILIASA U30JI51IUN

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 7,

Yacos (Bcero) no yueoHomy
IJIAHY:

252 yaca

Jexknun

2 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

2 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

2 cemecTp - 16 yacos;

Kouncynbranuu

2 cemecTp - 18 yacos;

CamocrosiTesibHasi padoTa

2 cemecTp - 165,2 yaca;

B ToM unciae Ha KII/KP

2 cemecTp - 51,7 yaca;

HNnasi koHTaKkTHas padoTa

2 cemecTp - 4 yaca;

BKJIIOYasi:
KontpoabsHnas padora
TecTrupoBanue
JlabopaTopnasi pa6ora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH
3ammTa KypcoBOro MpoeKTa

2 cemectp - 0,5 yaca;
2 cemectp - 0,3 yaca;
Bcero - 0,8 yaca

MockBa 2024




NPOI'PAMMY COCTABMUJI:

MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»

CseneHva o snagensue L3N M3K

Bnageneyu Benosa O.C.
[IpenomaBaTelib NaerTbnratop Rf34a3133-Belova05-19247dar O.C. besiora
COI'JTACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
CeesieHun o Bnagensue U3N M3aK
PykoBogutens L Gnaneren Tiebenesa H.A,
00pa3oBaTeILHOM MPOrpaMMbI * M ¢ Vacrvgmatop _R75716a03-LebedevaNA-9930664 H.A. JIeObeneBa

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3W»

Ceefenua o Bragensue L3N M3

Bnageney,

TemHukos A.l'.

Wpentndukatop

a0abb123-TemnikovAG-2d4db00|

A.I'. TemHUKOB




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leab ocBOeHUSI TMCHUIIMHBI. (OPMUPOBAHUE 3HAHUN 00 YCIOBUAX BOZHUKHOBEHUS, Pa3BUTHUS U
MaKCUMAaJIbHBIX KPATHOCTSX IMEpPEHANpPsHKEHUH, a TakKe CIIOCOOOB MX OTPaHUYECHHS B DJIEKTPUUYECKHUX
CEeTSIX U MPUHILIUIIOB KOOPAMHALMU U30JISAIUU, 00YCIOBIUBAIOIINX BBIOOP UCHBITATENBHBIX HAMPSHKEHUN

AIIEKTPOOOOPYTOBAHUS
3amauu THCHHILIHHbI

- UI3YUCHHUC yCHOBI/Iﬁ BO3HUKHOBCHHUA U XaPAKTCPHUCTHUK KBA3UCTALIMOHAPHBIX, KOMMYTAllUOHHBIX U
I'PO30BLIX nepeHanmeeHI/H?I B DJICKTPHUYCCKUX CETAX;
- OCBOCHHC aHAJIUTHYCCKUX U KOMIIBIOTCPHBIX METOJ0B YHUCICHHOU OLICHKHU YPOBHHA

NepeHanpsHKEHU;

- IpHOOPETEHNE HABBIKOB pa3pabOTKN TEXHUYECKUX PEIICHUIN IPYU IPOEKTUPOBAHUN 3aLUTHI OT

NepeHanpsHKEHU;

- (hopmupoBaHUE MpeACTABICHUHN O TEXHUYECKOUN A(h(HEKTUBHOCTH PEIKUMOB 3a3EMIICHHUS

HEUTpasy 3JIEKTPUUECKUX CeTel pa3InyHON KOH(UTYpallnH;

- U3y4YEHHUE METOJ0B KOOPIUHAIIMU U30JISIUN, TEOPETUUECKUX U TPAKTUYECKUX OCHOB
dbopMupoBaHus TpeOOBaHUI K UCTIBITAHHUSIM H30JISIUHU SJIEKTPOOOOPYAOBaAHUS.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[1K-2 Criocob6eH npruMeHSTh
METO/Ibl aHAJIN3A,
pa3pabaThIBaTh U
000CHOBBIBAaTh TEXHUYECKUE
peleHus mpu
MIPOEKTUPOBAHUHN OOBEKTOB
npodeccnoHaIbHON
JeSTeNIbHOCTH (TEXHUKH U
3NEKTPO(U3UKH BBICOKUX
HaIPSHKEHUN)

W -1nk-2 demoHcTpupyet
3HAHUS yCIOBUUI
BO3HUKHOBEHUS U CIIOCOOOB
OTPaHUYCHUS
NepeHaIpsHKeHUN B
DIIEKTPHUYECKUX CETAX H
MPUHIIMIIOB KOOPAMHAIIUN
U30JISIUH

3HATH:
- YCJIOBHSI BO3BHUKHOBEHUS U CTATUCTUKY
KBa3UCTAIlMOHAPHBIX [IEPEHATIPSKEHUM B
aneKkTpudeckux cersax 6—750 kB;

- 0COOEHHOCTHU NEPEXOIHBIX IIPOLIECCOB
MIPU BKIIFOUEHUSIX U OTKIIFOUYEHUSIX;

- TEXHUUYECKHE aCIEeKThl BIUSHUS peKUMa
3a3eMJIeHUs HelTpaiu Ha o0ImUi ypOBEHb
HAJEKHOCTU U O€30MaCHOCTH
NIEKTPUYECKUX CETEN;

- IPUHIINI IEHCTBHS, XapaKTEPUCTUKU U
KOHCTPYKTHUBHBIE 0COOEHHOCTH YCTPOWUCTB
OTrpaHUYEHUs IEPEHAPSHKEHUN U UX
COOTBETCTBUE YPOBHSAM BO3ICHCTBUMN B
KBa3UCTAIlMOHAPHBIX U NEPEXOTHBIX
peKUMaXx.

YMETB:
- CO371aBaTh PACUYETHBIE MOAEIIH
YIPOILIEHHBIX CXEM MOACTAHLIMM JIJIs
onpeaeeHus KpaTHOCTEN
NepeHanpsHKeHU N pa3IMuHON TPUPOIBL;

- paCC‘—II/ITBIBaTB C€MKOCTHBIC TOKHN
3aMBbIKaHUs HA 3eMJIIO U KPaTHOCTHU
JIyTOBBIX MEPEHAIPSKEHNN B CETAX C
M30JIMPOBAHHOM U PE3UCTUBHO-
3a3eMJICHHON HEUTPAJIbIO;

- pacCUUTHIBaTh ACUCTBYIOUINE 3HAYEHUS
HaprDKeHI/ISI CMCIIICHUA U (baSHI)IX
HaIpsSHKEHUH B HOPMAJIBHOM PEXHUME MPU
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

pe3onancHoi Hactporike JII'P u kpatHocTH
[IepEHANPSHKEHUH IIPU pacCTpOMKax
KOMIICHCALINH;

- paccuuThIBaTh [1apaMETPhl CXEM
3aMEILEeHHS] PAa3IMYHbIX 3JIEMEHTOB
JIEKTPUYECKUX CETEU C yUETOM
pacupeieIeHHOCTH TapaMeTPOB.

2. MECTO JJUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JlMcuuIuimHa OTHOCUTCSI K OCHOBHO# MpodeccroHallbHOM 00pa30BaTeNibHOM nporpamme TexHuKa u
aNeKTpopu3nuKa BBICOKMX HampsokeHuid (manee — OIIOIN), wampasnenuss moaroroBku 13.04.02
DNEKTPOIHEPTETHKA U IJIEKTPOTEXHUKA, YPOBEHb 00pa30BaHMUsl: BICIIEe 00pa30BaHUE - MArUCTpaTypa.

baszupyercs Ha ypoBHe BbiclIero oopa3oBanus (0akaiaBpuaT, ClIEHUAIHUTET).

Pe3ynbTaThl 00y4eHus, MoJlydeHHbIE P OCBOEHUM TUCLUILIMHBI, HEOOXOAUMBI IPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
R KIIP | TK | UKKII | TK p oo
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 KBazucraruonapHsie 34 2 8 - 6 - - - - - 20 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
riepeHanpsHKEHHs IToBTOpEeHNE MaTepuana o pasiery
11 Ilepenanpsxenus, 9 3 - 2 - - - - - 4 - "KBasucranuoHapHble IepeHanpsKkeHus "
BBI3BaHHBIE EMKOCTHBIM IToozomogxa Kypcosozo npoexma: Kypcopoii
addexrom. Brusuue MPOEKT BBITIOJIHAETCS 110 UHIUBHIYJILHOMY
KOPOHBI 1 3ajaHuIo0. B pamkax paboTel HEOOXOAUMO
KOMITEHCUPYIOLITHX paccyuTaTh OCHOBHBIC ITOKa3aTeNU PadOThI
YCTPOHCTB 000pyI0BaHus, BEIOPATH ONTHMAIBHOE
1.2 3azemiicHHE HEUTpaIn 8 2 - - - - - - - 6 - pemenne. KypcoBoil MpoeKT NpexycMaTpUBacT
B CETAX PA3INYHBIX MOSICHUTENIBHYIO 3aIUCKY C PaCUeTaMt H
KJIACCOB HAIPSDKCHUS U rpaduyeckyro yacTb. B 3a1anne BXoqut pacuer
KBa3HCTA[HOHAPHEIE CIIeYIOIINX MoKa3atene: 4 pasnen -Pacuer
nepeHanpsHKCHUS YPOBHEi1 KBa3UCTAIIHOHAPHBIX
1.3 deppope3oHaHCHBIE 17 3 - 4 - - - - - 10 - nepeHanpsHKeHu i
SIBJICHUA B Ilo020mogKa K ayoumopHsM 3aHAMUAM:

QJICKTPUYCCKUX LECIAX

[IpopaboTka JIEeKIIH, BEITOJTHEHUE U
MOJICOTOBKA K 3amute jab. paboTh
Ilo020moeKa K KOHmMPOILHOU padome:
N3ydyenune marepuaioB 10 pas3zieiry
KBazucranuonapHsie iepeHanpsHKeHust 1
MIOJITOTOBKA K KOHTPOJIbHOW paboTe
Ilod20mogKa K npaKmuyeckum 3aHAMUAM:
W3y4yenune marepuasa 1o pasjeny
"KBa3zucranuoHapHble IepeHanpsoKeHus "
MOJITOTOBKA K BBITIOJIHEHHUIO 33JaHUi Ha
NpaKTHYECKUX 3aHATUsIX: Pa3paboTka
pacueTHO# Mozenu TpaHchopmaropa
HanpspkeHus 220 kB 8 EMTLab. Pacuer n
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aHaiu3 (heppope30HAHCHBIX KoJieOaHuil B cxeme
JIBYXpa3pbIBHBIM BEIKIIOUaTeneM. OnpeeneHue
obnacTel CyliecTBOBaHMS YCTOHYMBOTO
¢deppope3onanca Ha gacrore 50 'mu
cybrapmonukax Pacuer u aHanmm3
(beppope3oHaHCHBIX siBiIeHMH B cetr 110 kB ¢
YaCTUYHBIM pa33eMJICHUEM HEUTpanel
TparchopMaToOpoB
Camocmoamenvroe usyuenue
meopemuueck020 mamepuana: VIsyaenue
JIONOJTHUTENBHOTO MaTepHaia o pa3aeiy
"KBasucranuoHapHble nepeHanpsKkeHus "
H3yuenue mamepuanoe 1umepamyprbix
UCIOYHUKOG:
[1], 372-392, 392-414
[2], 347-376
[3], 429 -460

[epenanpsxeHus
MIEPEXOHBIX
MIPOLIECCOB

82

18

16

40

2.1

KommyTrannonHbIe
MEepeHANPSHKEHNS TIPH
BKITIOYEHUSAX U
OTKITIOYEHHUSAX

20

10

2.2

Ilepenanpsixenus B
00MOTKaX CHIJIOBBIX
TpanchopMaTopoB,
aBTOTPaHC(HOPMATOPOB
U UIyHTUPYIOLIUX
peakTopoB

22

10

2.3

[lepenanpspxeHus npu
01HO(A3HBIX TYTOBBIX
3ambikaausx (O/13) Ha
3emi1to B ceTsix 6—35 kB

26

10

2.4

[epenanpsixeHus B
JKpaHax Kabenen

14

10

Ilodzomoexa K npaKmuuyecKkum 3aHAMUAM:
W3ydenne maTepuana 1o pasaeny
"IlepeHanpsixeHHs IEPEXOAHBIX IPOLIECCOB"
MOJrOTOBKA K BBINOJIHEHHIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATUAX YncneHHoe
MOJIEIMPOBAHHIE METAJUINIECKOTO U
MePEMEKaIOIIET0Cs TYTOBOTO 3aMBIKAHUS B
cetn 10 kB. Ananu3 dakTopoB, BIMAIOIMUX Ha
3aTyXaHHe ePEeXOIHBIX MIPOIECCOB, HA
CHIWKEHUE CMellleHUs HelTpanu Pacuer
MapaMeTPOB CXEM 3aMEILEHHs CUIIOBBIX
TpaHc(opMaTopoOB AL YUCICHHOTO
MOJIENINPOBaHMsI UMITYIbCHBIX
nepeHanpsHKeHul. AHaIU3 BIXSHUS TUIA
0OMOTKH Ha €€ MPOJI0IbHBIE EMKOCTH
IIpuMeHeHHe NeTalbHBIX CXEM 3aMEIIECHUs
TpaHc(hHOPMATOPOB TSI YHCICHHOTO
MOJICIMPOBAHMS MIEPEXOAHBIX IIPOIIECCOB B
TpaHchOopMaTOpe COBMECTHO C BHEITHEH
nenbto. Pacuer nepeHanpspkeHuit Ha
ME)XKaTyIIEYHBIX KaHaJIaX OOMOTKH BBICIIIETO
HaTpPSKCHUS B YCIOBUSIX UMITYJIBCHBIX
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UCIIBITAaHWUH TIPH IETaIHHOM MOJAEINPOBAHUH
reHepaTopa UMITYJIbCHBIX HaNpsDKEHUH
Ilod2omogKa K meKyuiemy KOHmMpoio:
IToBTOpEHNE MaTepuana Mo pasaety
"TlepeHanpspKeHUS TIEPEXOTHBIX MPOIIECCOB"
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MPOEKT BBITIOJIHACTCS 110 HHAUBUAYATbHOMY
3agannio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIC TTOKa3aTeNN paboThI
00opyoBaHusl, BEIOPATh ONTHMAIILHOE
pemenne. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEIBHYIO 3aIHCKY C pacueTaMu U
rpaduyeckyro 4acTb. Brimonnsercs pasnen 3
KypcoBoro mnpoekra "Pacder ypoBHeit
KOMMYTAIIMOHHBIX TIepeHaIpsoKeHHH"
Iloozomoeka K nabopamopnoii pavome: J1is
BBITIOJTHEHHS 33/IaHUH 110 T1a00paTopHOH padoTte
HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
3a71a4M BBITIOHEHHMS TaOOpaToOpHOil paboThI, a
TaK K€ U3y4UTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 110 U3YICHHOMY B
paznene "llepeHanpsbKeHUsT IEPEXOTHBIX
nporeccoB" Marepuany. K atomy pasznemny
OTHOCSATCS JlabopaTopHbIe paboTsl 2,3,4
Ilo0zomogka K ayoumopHvlm 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka goMaIiHeTo 3a1aHKS HAIIPaBIeHa
Ha OTPabOTKY YMEHUI pelIeHus
npodeccnoHABHBIX 3a/1a4. JlomaiHee 3agaHue
BBIJJA€TCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"TlepeHanpsKeHUS IEPEXOTHBIX MIPOIIECCOB"
Marepuainy. JlONOJHUTENIBHO CTYACHTY
HEO0XOIMMO U3YyYUTh JUTEPATYPy U pazodpartb
TIPUMEPHI BBITIOTHEHUS ITOT00HBIX 3aJaHHH.
[IpoBepka gomaIHero 3aaHus MPOBOIUTCS IO
MPE/ICTABICHHBIM TUCbBMEHHBIM paboTaMm.
Ilod20mogKa K KOHmMPOILHOU padome:
M3y4yeHue marepualioB 10 pas3zieiry
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[TepenanpsikeHHs: IEPEXOAHBIX MPOLIECCOB U
MOJIrOTOBKA K KOHTPOJIbHOU paboTe
Camocmoamensnoe uzyuenue
Hmeopemuueckozo mamepuana: Vzyuenue
JOIIOJTHATEIEHOTO MaTepHalia 1o paseiy
"TlepeHanpspKeHUS IEPEXOTHBIX MPOIECCOB'
H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:

[1], 414-439, 445-460

[2], 303-334
[3], 398-414, 423 -429
[4], c. 664-671

'

3 Koopaunanus 28 20
N30JLILIMU
3.1 OrpanndeHue 12 10
BHYTPEHHHUX
HEepEHANPSIKECHUM
3.2 Koopnunanus 16 10

H30JIALIMH B CETIX C
H30JINPOBAaHHOH U
3a3eMJICHHOM
HEUTPaJIbIO

Ilodz0moeKa K meKyuiemy KOHmMpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"Koopnunanws uzonsuun"

Ilodzomoeka Kypcosozo npoekma: KypcoBoit
TIPOEKT BHITIONHSACTCS 110 HHANBHIYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIC TIOKA3aTeN paOOTHI
000pyIOBaHNUs, BEIOPATh ONTUMAIIEHOE
pemenre. KypcoBoii MpoeKT nmpemxycMaTpruBacT
MOSICHUTENFHYIO 3aIUCKY C pacueTaMu
rpaduyeckyo 4acTb. BoinonHenue 5 paznena
KypCOBOTO TpoekTa: Beibop mapameTpoB u
Mecta yctaHoBku OITH

Ilo0z20mo6Ka K ayOumopHovim 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3aIIUTe J1a0. paboThI
Ilo0ozomoeka K KOHMPOILHOU padome:
Wzydenne MaTepHuaioB Mo pas3uery
KoopanHanus u30s11H U IIOATOTOBKA K
KOHTPOJILHOM paboTte

1lo020mo6Ka K nPAKMUu4eCcKuM 3aHAMUAM:
M3yueHnune marepuana o pasjaeny
"KoopauHanwust u30as1uu" TOATOTOBKA K
BBITIOJTHEHUIO 3aJ]aHUI Ha TIPAKTHUECKUX
3aHATHAX: BEIOOP HAUOOMBIIIETO TUTEIHHO
norryctumoro HanpspkeHus OITH o ycnosuro
HaJe)KHOM pabOThI MPH HECUMMETPHUYHBIX
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KOPOTKHX 3aMbIKaHUAX. Pacyer nmpomyckHOU
CHocoOHOCTH KOJIOHKH BapucTopos OITH.
Bri6op OITH 1o ycnoButo HajiexxHOH paboThI
IIPH KOMMYTALIHOHHBIX NEPEHANPKEHUAX
PacueTHOE onmpeneneHyre TOKOB ¥ MOTEPH B
sKkpaHax kadeneii 110 kB npu yacTuaHOM
3a3eMJICHUU M TPAHCIO3HIUH SKpaHoB. Pacder
HepeHanpsH>KeHU Ha M30JMN KPaHOB B
KaOempHBIX My(pTax

Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJIHUTEIBHOTO MaTepHaa 10 pasery
"Koopnunanus uzonsuun"

H3syuenue mamepuanog numepamypHsix
UCMOYHUKOG:

[1], 460-476
[2], 335-346
[3], 415-422
OKk3aMeH 36.0 - - - - 0.5 - 335
Kypcogoii mpoexr (KII) | 72.0 - - - 16 0.3 51.7 -
Bcero 3a cemectp 252.0 32 16 16 16 0.8 131.7 335
Hroro 3a cemecTp 252.0 32 16 16 18 4 0.8 165.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYIbTAlMU M0 KYpCOBBIM NpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — nnas konraktHas padora; TK — Texymmii KoHTposb; [TA — npomexxyrouHas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ksazucmayuonapuvie nepenanpsicenus

1.1. IlepenanpsokeHusi, BBI3BaHHBIE €MKOCTHBIM 3¢ dekToM. BiiusiHre KOpOHBI 1
KOMIICHCUPYIOLIUX YCTPOUCTB

[lepenanpsikeHus, BbI3BaHHBIE eMKOCTHBIM 3¢ dekToM. BinsHue KopoHbl 1 KOMIEHCUPYIOIINX
YCTPOMCTB.

1.2. 3a3eMieHre HEUTPAIU B CETAX PA3IUYHBIX KIACCOB HAMPSIKEHUS U KBA3UCTAMOHAPHBIE
nepeHanpsHKeHUst

VYcranoBuBmmecs: nepenanpsokenust npu K3. IlepenanpsikeHus: pOMBIIUIEHHONW YaCcTOTHI MIPU
HENOJMHO(A3HBIX pEKMMaxX. Pe30HAHCHBIE TPOIECCHl B JUIMHHBIX JIMHUSX H  OOMOTKax
TpaHcGOopMaTOPOB.

1.3. ®eppope30HAHCHBIC SABJIICHUS B JIEKTPUUECKHUX LIETISIX

CBoOonHble KoNMeOaHMs KOHTypa C HEIMHEHHOW MHAYKTHBHOCThIO. CamoHacTpoiika
(beppope30HaHCHOTO KOHTypa Ha 4YacTOTy HWCTOYHMKA. Pa3zHOBHIHOCTH (eppope3oHaHca.
Knaccudukanus cxeMm, NOPUBOIIIIMX K BO3HUKHOBEHUIO (DEPPOPE30HAHCHBIX  SIBICHUU.
Deppope3oHaHCHBIE MTEPCHANPSIKCHHSI B CETAX C M30JMPOBAHHONW HEUTpalIbl0. AHTHPE30HAHCHBIE
tpanchopmatopel  HampsbkeHuss HAMMU, HAJIM u HAMUT. SIBicHuE «IOKHOM 3eMIINY.
deppope30HaHCHBIE TEpPEHAIPSKEHUsT B CETAX C 3a3eMiieHHOM Heutpansio 220-500 xB.
Knaccudukanus dpeppope3onancHbix cxeM. CoBpeMeHHbIe KOHCTPYKIIUU aHTUpe30oHaHCHBIX TH.

2. Iepenanpsoicenus nepexodnblx npouyeccos

2.1. KomMyTalnoHHbIE NIEpEHANPSIKEHUS IIPU BKIIFOUEHUAX U OTKJIFOUEHUAX

OO0mass XxapakTepuCTHKAa TMEPEXOJHOTO IPOoIecca, BIUSHUE COOCTBEHHOH YacTOThI U (ha3wl
BKJIIOYEHUST Ha yhapHbId Kod(p¢duiueHT. Bo3MoXHbIE KpaTHOCTH TEpPEHANpPSHKEHUA TMpU
BKItoueHusix JuHuil 1 AIIB. KommyTranuoHHble nepeHanpssKeHUs: MU OTKIIOYEHMSIX: OOJNbIINX
TOKOB, MHIYKTUBHOCTEHN, EMKOCTEN U HEHATrPYKEHHBIX JINHUI.

2.2. IlepenanpsixeHust B 0OMOTKaX CHJIOBBIX TpaHC(OPMATOPOB, aBTOTPAHCHOPMATOPOB U
LIYHTUPYIOLINX PEAKTOPOB

[lepenamnpsikeHuss B 0OMOTKax TpaHC(POPMATOPOB MPU BO3JEHCTBUU T'PO3OBBIX HMITYJIHCOB.
[TonsiTHE Ha4aIbHOTO M KOHEYHOI'O pacCHpeleleHUH HamnpshbkeHUs. MeToapl pacyeTa NEpeXOoIHbIX
IIPOLIECCOB B OOMOTKAax: BOJIHOBOM M MaTpuuHbId. OrmpeneneHne napaMeTpoB CXEM 3aMEUICHHS
TpaHc(hOpMaATOPOB JUIsl pacyeTa BEICOKOUACTOTHBIX U UMITYJIBCHBIX MTEPEHANPSIKEHUH. .

2.3. [lepenanpsixenus npu ogHO(Ma3HBIX 1yroBbix 3aMbikaHusx (O/13) Ha 3emitto B ceTax 6—35
kB

[Tepenanpsixenus npu onHodazHbIX 1yroBbix 3aMbikaHusax (O/13) Ha 3emutio B ceTsix 6—35 kB ¢
M30JIMPOBAaHHON, KOMIIEHCUPOBAaHHOM M PpE3UCTUBHO 3a3eMJICHHON HelTpanblo. Pe3oHaHCHas
HacTpoiika. OrpaHnYeHre BOCCTAHABIMBAIOIIETOCS HAMPSHKEHUS Ha MOBpexAeHHON daze mpu OJ13.
Henocratkn pe3oHaHCHOM HACTpOMKU: BO3pacTaHWE CMELIEHUS HEUTpaaud IpU EMKOCTHOU
HECUMMETPHUH, OMACHOCTh HeJAOKOMITeHcauu. AHanu3 Tpedoanuii [1YD, I1TD u unctpykuuu mno
KOMIIEHCAIlUM €MKOCTHBIX TOKOB. KOHCTpyKIMM Jyroracsiiux peakTopoB. BbeicOkooMHOE u
HU3KOOMHOE 3a3eMiieHHe Heitpanu. [Ipaktuueckue npoOnemsbl peann3anud KOMOWHHUPOBAHHOTO
3a3eMJICHHd HelTpanu. Pacuer HampsbkeHUs Ha HEUTpaiau NP HECUMMETPUYHBIX KOPOTKHX
3aMBIKAHUSAX B CETH C 3a3€MJICHHOW HEUTPAIbIO.
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2.4. IlepeHanpspkeHuUs B 9KpaHax kabenen

®du3nvecKkuil MeXaHW3M BO3HHKHOBEHHUS TOKOB B dKpaHax KaOeneil. PacueTHbIe COOTHOIICHUS
JUTSL OTIPEJICIICHUSI TOKOB U TOTEPh B DKpaHaX Tpex(a3HbIX KaOETbHBIX JUHUHU. [|0MyCTHMBIE TOKH.
YactuuHoe 3a3eMJICHHE W TPAHCHO3WIUS SKPAHOB KaK CPEJCTBO CHIDKCHHMS TOKOB B JKpaHax.
[lepenanpsikeHUs: B SKpaHax MpU YAaCTUYHOM 3a3€MJICHUU WUJTU HEMOJHOM TPAaHCIIO3UIIMHU KPAHOB..

3. Koopounayus uzorayuu

3.1. OrpannyeHue BHYTPEHHUX NepEHANPKEHUI

Orpanuuutenu nepeHanpsokeHud. KoHcTpykuum orpanuuuteneil.  OHeproemkocts OITH.
Anam3 ocHoBHBIX nonoxeruit 'OCT P 52725. Paznuuune nmoaxonoB k Beioopy OITH B cersix 6—35
kB u 110-750 xB. Ananu3 aeiicTBYIOIMX METOANYECKUX YKa3aHUil 1 HopMaTuBoB MOK.

3.2. KoopauHanus U30Js11HU B CETSIX C U30JMPOBAHHOM U 3a3€MIIEHHON HEUTPAJIbIO

AHamu3 ucnoeltatenbHblx  Hanpsbkenuit no  ['OCT  1516.3.  JlomycTuMbIil  ypOBEHb
KBa3MCTALIMOHAPHBIX, KOMMYTAalMOHHBIX ¥ TPO30BBIX IIEPEHANPSDKEHUH I CHIIOBBIX
tpancopmaropoB, KJI, BJI, »snextpoobopymoBanus pacrpenycTpoiictB. BosmoxHOCTH H
NEPCIEKTUBBl CHUYKEHUSI UCIBITATEIbHBIX HANPSDKEHUM Uil AyieKTpoobopynoBanus. [Ipumenenue
OIIH m1s 3auThl U30JISIUUA SKPAHOB.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. PacueTHoe omnpeneneHre TOKOB M MOTEPh B dKpaHax kadeneit 110 kB npu wactuunom
3a3€MJICHUHU U TPAHCIIO3ULMU IKPAHOB. Pacder rnepeHanpsykeHuil Ha U30JSI0UU DKPAaHOB B
Ka0enbHbIX My(Tax;
2. Beibop HanbobIIero IHTENBHO fomyctuMoro Hanpspkerus OITH mo ycnoBuro Hage:KHOU
paboThI IPU HECUMMETPUYHBIX KOPOTKUX 3aMbIKaHUAX. PacueT nporyckHol cnoco6HoCTH
kostoHkH BapuctopoB OITH. Brei6op OITH o ycnoBuio HazexxHO# paboTHI pu
KOMMYTallMOHHBIX IEpEHANPSKEHUAX;
3. IIpuMeHeHne AeTaabHBIX CXEM 3aMEIIeHHs TPaHCPOPMATOPOB ISl YUCIEHHOTO
MO/JIEJIUPOBAHMS TEPEXOTHBIX MTPOLIECCOB B TpaHC(HOPMATOPE COBMECTHO C BHELITHEH LEMbIO.
Pacuer nepenanpsieH1 Ha MEXKaTYyIIEYHBIX KaHaJIaX OOMOTKHU BBICILIETO HAIPSKEHUS B
YCIIOBUSX UMITYJIbCHBIX UCIIBITAHUN IIPU JETAIILHOM MOJEIMPOBAHNN I'eHepaTopa
MMITYJIBCHBIX HaNpsKEeHUH;
4. PacueT mapaMeTpoB CXeM 3aMelleHHsI CUIIOBBIX TpaHC(HOPMATOPOB JJISl YUUCIEHHOTO
MOJIETMPOBAHUS UMITYJIbCHBIX NEpEeHANPsKeHUI. AHAIN3 BIUSHUS THIIAa OOMOTKH Ha ee
IIPOJIOJIbHBIE EMKOCTH;
5. UnciieHHOE MOIEIMPOBAaHUE METAIUINYECKOTO U ITEPEMEXKAIOLIEr0Cs TyTOBOIO 3aMbIKaHUS
B cetu 10 kB. AHanu3 GakTopoB, BIUSIONIMX HA 3aTyXaHUE MEPEXOIHBIX MPOLECCOB, HA
CHIDKEHUE CMELICHUS HEUTpaJIH;
6. Pa3zpaboTka pacueTHbIX Mojiesiel BO3AyIHON U kabenbHOH cereit 10 kB. Pacuer
napameTpoB MoJienei crioBoro Tpanchopmaropa, BJI u KJI. MoaennpoBanre HCTOYHUKOB €
U30JIMPOBAHHON HEUTPAJIbIO ¢ MOMOILBIO HICATBHOTO TpaHchopMaTopa. Y CTpOHCTBO MOJENTH
uaeansHoro tpancopmaropa B EMTlab;
7. Pacuer u aHanu3 ¢peppope3oHaHCHbIX siBieHul B ceT 110 kB ¢ yacTUYHBIM pa33eMieHueM
HeUTpasei TpanchopmMaTopoB;
8. Pa3paboTka pacueTHoit Mozenu TpanchopmaTopa Hanpspkenus 220 kB 8 EMTLab. Pacuer
U aHanu3 (peppope30HaHCHBIX KoeOaHUil B CXeME JIByXpa3phIBHBIM BBIKITFOUYATEIEM.
Onpenenenue obnacTeil cyniecTBOBaHMs ycToiuuBOro heppopesonanca Ha yactore 50 ' u
cyOrapMoHHMKaXx.
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3.4. TeMbl 1a00paTOPHBIX padoT
1. UMmynbcHBIC IEpeHanpsDKEHUsSt B 0OMOTKAX CHIIOBBIX TpaHCcGopMaTopoB (4 daca);
2. llepeHnaripsixkeHus B CETIX C PE30HAHCHO-3a3€MJICHHON HeHTpalibio (4 yaca);

3. [lepenanpsioxeHus mpu ofHO(GA3HBIX 3aMBIKAHHUAX 3aMbIKaHUSX Ha 3€MJTIO B ceTsx 6—35 kB

(4 gaca);

4. 3anuTa MOICTaHIIMKA OT HaOerarImux BOJIH (4 Jaca).

3.5 KoncyabTanuu

Ayoumopuie KoHcyibmauuu no Kypcogomy npoexkmy/pabome (KIIP)

Koncynpranuu HampaBieHbl Ha BBIIIOJHEHHE pPAa3JIEIOB KypCOBOTO MPOEKTA IO
PYKOBOJICTBOM HAacTaBHMKa (IperojaBatelnisi). B paMkax dYacoB Ha TpYNIOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HambOosiee BAaXKHBIE YacTH PACUYETHBIX 3aJaHui pasjerna
"KBa3ucranuoHnapHsle nepeHanpsbkeHus”
KoHcynbranuu HampaBieHbl Ha BBIIOJHEHUE pAa3JIeNIOB KypCOBOTO MPOEKTa I0J
PYKOBOJICTBOM HAacTaBHHMKa (IperojaBatelnisi). B paMkax dYacoB Ha TpYIIOBEIC
KOHCYJIbTAllMM pa30uparoTCsi HauOosiee BAXKHBIE YACTH DACUETHBIX 3aJaHui pazjena
"[lepenanpsikeHus IEPEXOAHBIX ITPOLIECCOB"
KoHcynbranuu HampaBieHbl Ha BBIIOJHEHUE pPAa3JINIOB KYypCOBOTO MPOEKTa I0J
PYKOBOJICTBOM HAacTaBHHMKa (IperojaBatelnisi). B paMkax dYacoB Ha TpYIIOBEIC
KOHCYJIbTAllMM pa30uparoTcsi HambOosiee BAXKHBIE YACTH DACUETHBIX 3aJaHUi pazjena
"Koopaunarus uzomnsun"

Texywuii koumpons (TK)

KoHcynpranum HanpaBiaeHbl HAa NOJyYE€HUE MHAWBUYATBHOTO 3aJaHMsl ISl BBIIOJIHEHUS
KOHTPOJIBHBIX MEPOIPUATUH 110 pa3aeny "KBazucrauroHapHble nepeHanpsKeHus"
KoHncynpranum HanpaBiaeHbl Ha NOJy4YE€HUE MHAWBUAYAIBHOIO 3aJlaHUS JJI BBIIOJHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 pa3zeny "llepeHanpspkeHus NEPEXoIHbIX IPOLECCOB"”
KoHcynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBUYATbHOTO 3aJaHMsl ISl BBIMOJIHEHUS
KOHTPOJIbHBIX MEPONIpUATHiL 110 paszneny "Koopaunanus uzonsauun”

3.6 TemaTnka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT

2 Cemectp
Kypcosoii npoexT (KII)
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA
Henens 1-10 |11-14]15 3auerHas
Paszen 1,2,3, |5 6 3amura
KypCOBOTO 4 KYpPCOBOTO
IPOCKTA MPOEKTa
O0beMm 55 35 10 -
pasnena, %
Brimonnenusi | 55 90 100 -
00BeM
HapaCTAIOIIUM
urorom, %

Howmep paznena

Paznen xypcoBoro npoekra

1

O3HakoMJIEHHUE C 33JJaHUEM Ha IPOEKT, C METOANYECKUMHU YKa3aHUSIMU,
AITOPUTMOM MPOEKTUPOBAHUS U XaPAKTEPUCTHUKON UCXOTHBIX JaHHBIX
KYPCOBOTO MPOEKTA

Pacyer ypoBHell rpo30BbIX NEepeHANPSHKEHUH Ha JIEKTPOOOOPYTOBAaHUH NIPU
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yaapax moyiHuu B BJI

Pacuer ypoBHEM KOMMYTAallMOHHBIX IIEPEHAIPSKEHUN

Pacder ypoBHe KBa3UCTAIMOHAPHBIX MEPEHANPSKEHUI

Br16op napamerpos u mecta yctanoBku OITH. BeiBoas! o pabore

(o3 N2 RIE~ KO0

OdopmieHne MaTepraioB KypcoBOro MPOeKTa
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTVCIUIUTUHBI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

3anjgaHupOBaHHbIE PE3yJIbTaThl 00Y4YEHUS 110 AUCLUILINHE Kogsr
COOTBETCTBUH C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB 1.3.1)
1] 2] 3
3HaTh:
IIPUHLIMII JEHCTBUS, XapaKTEPUCTUKU U KOHCTPYKTHBHbBIE JIaGoparopHas paboTa/3aIuThl J1a0OPATOPHBIX
0COOEHHOCTH YCTPONCTB OTpaHHUYCHHS MTEPEHANPSHKCHUN 1 UX pabor
COOTBETCTBHE YPOBHSAM BO3/ICHCTBHH B KBa3UCTALMOHAPHBIX M | Y J1-1pk.2 + + | KonrpomsHan pa6ora/KonTponbras paGora
TCPEXOHBIX peAUMaXx «I[Ipumenenne OIIH B ceTsix pa3anM4HbIX KJIACCOB
HaIPsKEHUS»
TEXHUYECKHUE aCIEKThI BIUSHUS PEKUMA 3a3EMJIICHUS JlaGoparopHas paboTa/3aImnThI JTA0OPATOPHBIX
HelTpain Ha 00U yPOBEHb HAJIe)KHOCTU U 0€3011aCHOCTH pabor
HICKTPHHCCKUX ceTeH Wil * i Kontponsnas pabora/Konrponsaas padora
«KBazucranmoHapHble NEPEHANIPSKCHUSI»
0COOEHHOCTH MEPEXOHBIX MPOLIECCOB MPHU BKIIOYEHUSIX U TectupoBanue/KonrponpHas pabota
OTKJIFOUEHUSX N-1nk-2 + «KoMMyTaliMoHHBIE NTEpEHANPSKEHUS
KonTponbHas padborta «Pexumbl HEUTpaIn»
yCIOBHs BOSHAKHOBEHHS 1 CTATHCTHKY KBa3HCTALHOHAPHBIX V-1 + KontponbHas pabora/KonrponbsHas padora
NIepeHaINpsKeHUH B AeKTpuyeckux cersax 6—750 kB «KBasucranmoHapHsle IEPEHAIPSIKCHUS»
Ymersb:
paccUuThIBaTh NapaMeETPhl CXEM 3aMEILEHUS PA3IIMYHBIX KonTtponsHas pabora/KonrponbHas pabora
AJIEMEHTOB DJIEKTPUUECKHUX ceTel ¢ yueToMm pacnpenenenHoctu | U-1nk-2 + «KBa3ucTanuoHapHbIe TEPEHANPSIHKEHUS
I1apaMeTpoB
paccuuThIBaTh JEHCTBYIOIINE 3HAUYEHUS HAMPSKEHUS TectupoBanue/KonrponpHas pabota
CMELIeHUA U (a3HbIX HANPSHKEHUH B HOPMAJIbHOM PEKUME V-1 + «KoMMyTaliMoHHbIE TEpeHaNPSKEHUS
pu pe3oHaHcHOU HacTpovike II'P u kpatHOCTH KonTponbHas padota «Pexumbl HeHTpaIn»
NIEpEHANPSHKEHUH ITPU pacCTPOMKAX KOMIIEHCAIIUU
PACCUUTBIBATH EMKOCTHBIE TOKH 3aMbIKAHHA Ha 3EMIIIO 1 V-1 + JlaGoparopHas paOoTa/3aUThI JIAOOPATOPHBIX
KpaTHOCTHU AYTOBBIX NIEPEHANPSIKEHHUH B CETAX C pabot
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PI3OJ'IHp0B3HHOI>i u pe3I/ICTI/IBHO'Sa3eMHCHHOﬁ HeﬁTpaJIBIO

TectupoBanune/KoHTposibHast pabota
«KoMMyTaIoHHBIE ITepeHAPSIKESHUS
KontposbHas padoTa «PexuMbl HERTpaII

CO3/1aBaTh Pacu€THbIE MOJIEIH YIPOLIEHHBIX CXEM IOACTAHLIUN
JUIS OTIPEJIeNICHUs KpaTHOCTEH MepeHanpsKeHU pa3iuyHon
TIPUPOJIBI

W/I-1nk-2

JlaboparopHast paboTa/3aIuTHI JIA0OPATOPHBIX
pabor
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCII€eBAEMOCTH
2 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Konrponbnas padorta «KBazucrannonapusie nepenanpspkeHus» (Kontponsnas padota)
2. KonTponbHas pabota «KommyTannonHsie nepeHamnpsbkenus» KonrponsHas padora
«Pexxumsl HeWTpanu» (TectupoBaHue)
3. Konrponbnas padora «IIpumenenne OITH B ceTsiX pa3IMyHBIX KJIACCOB HAIIPSIKEHUS
(KontpomnpsHas paborta)

®dopma peanmsainuu: Y cTHas popma
1. 3amuTh! TabopaTopHbIX padot (JlabopaTopHas padora)

baniapHO-peUTHHIOBast CTPYKTYpa AUCLUIUIMHBI SABIISETCS MPUITOKEHUEM A.
baiutbHO-pEeUTHHTOBAsA CTPYKTYpa KYpCOBOIO MPOEKTA ABJISETCA MPUIOKEHHEM b.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE

Ixzamen (Cemecmp Ne2)
HroroBass onenka ¢opmupyercs BAPC ¢  ydeToM OICHOK TEKyIed YCHEBAeMOCTH U
JK3aMEHAIlMOHHOM

Kypcosou npoexm (KII) (Cemecmp Ne2)
HroroBas onenka gopmupyercsi BAPC ¢ y4eToM OICHOK TEKYIeH yCIIeBaeMOCTH M IOJYYCHHON
Ha 3a1uTe

B numiom BeICTaBIsIETCS OIICHKA 32 2 CEMECTP.

IIpumeuyanue: OueHOYHBIE MAaTEPUAIIBI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. TexHuKa BHICOKUX HANPSHKEHUH | YUEOHUK IS DJIEKTPOTEXHUUECKUX U AIEKTPOIHEPreTUUECKUX
cneruaibHOCTeH By30B / JI. @. JImoxoBckas, u np. ; O6mr. pen. [. B. Pazesur . — 2-e u3j., nmepepad.
u gon . — M. : DHeprus, 1976 . — 488 c.;

2. baszytkun, B. B. TexHnka BbICOKMX HanpsKeHUN: V3011 1 IepeHanpsKeHus B
ANIEKTPUUYECKUX CHCTEMaX : YUeOHUK AJIs 3JIEKTPOIHEPreTUYECKHX crieuanbHocTell By30B / B. B.
bazyrkun, B. I1. Jlapuonos, 1O. C. [TunTans . — 3-e uzn., nepepad. u gon . — M. :
Oneproaromusaat, 1986 . —464 c.;

3. Honrunos, A. M. TexHuka BRICOKUX HANpsHKEHUH B 3JIEKTPOIHEPreTUKe : Y4yeOHoe nocodue ams
BTY30B / A. W. JlonruHoB . — M. : DHeprus, 1968 . — 464 c.;

4. boptauk .M. , benornosckuii A. A., Bepemarun U. I1., Bepmunun 10. H.-
"DnexTpodu3nueckre OCHOBBI TEXHUKU BBICOKHMX HampspkeHuit", M3natensctBo: "U3natenbckuit
nom MBOU", Mockaa, 2016 - (704 c.)

http://e.lanbook.com/books/element.php?pll_id=72343.
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5.2 JIuneH3noHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;

4. Buneoxondepenuuu (Maiiua, Coepmkas, BK u np);

5. Scilab.

5.3 UnTepHeT-pecypchl, BKJIKOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/
4. baza nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. HanmoHaibHast 3JIeKTPOHHAst OudmoTeKa - https://rusneb.ru/
7. Dnexrponnas oudmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php
8. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIBHOI 3a1uThl PD -

https://rosmintrud.ru/opendata

9. Uudopmanmonno-cnpaBounas cucrema «Komexc/Texakcnept» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

10. OTkpbITasi yuuBepcurterckas nngpopmaunontas cucrema «POCCHUSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHaenue
HanMeHOBaHHUe
Y4eOHble ayAUTOpUH IS J-209, Yuebnas rapTa co CKaMbeM, CTOJ IIPENOAaBaTes,
[POBEICHUSA JIEKIIUOHHBIX ayJIuToOpHUs CTYJ, JOCKa MeJIOBas

3aHATUH U TEKYILLETO
KOHTPOJISI

VY4eOHble ayAUTOpUH IS

J-209, Yuebnas

mapra co cKambei, CTOJI TpernoiaBareris,

MPOBEICHUS TPAKTUYECKUX ayIUTOpHUs CTYJI, IOCKa MEJIOBas
3aasatuii, KP u KII
Y4eOHble ayAUTOpUH IS -5, YueOnas rapra, CTOJ IPEnoAaBareis, CTyl, SKpaH,
MIPOBEICHHUS JTA0OPATOPHBIX nmabopaTopus JIOCKa MapKepHasl IepeIBrKHas,

3aHATUN

71a00paTOPHBINA CTEH], KOMIIBIOTEP
NIEPCOHAJIbHBIN, KOHIUITUOHED

VYyeOHble ayAUTOPUH IS

11-209, YuebHas

rnapTra co CKaMLeﬁ, CTOJI IpenIoAaBaTeJid,

MIPOBEICHUS ayTUTOpUS CTYJI, IOCKa MeJIOBast
MPOMEKYTOUYHOM aTTeCTaIlN
[Tomermenus s HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENTLHON pabOTHI KommbrotepHsiii MUCHhMEHHBIN, BEIIATKa JJIs OJICHKbI,

YUTAJIBHBIN 3aJ1

KOMITBbIOTEpPHAS CETh C BHIXO/I0M B
WHTepHeT, KOMIBIOTEP IEPCOHAIBHBIH,
MIPUHTEP, KOHTUIIMOHED

ITomentenus mis
KOHCYJIbTHPOBAHHMS

J-207, YueOnas
ayJTUTOPUS

mapTa co CKaMLCﬁ, CTOJI IpCIoAaBaTeJid,
CTYJI, JOCKa MEJI0Basa

[TomemeHus st XpaHeHUS
o0opyI0oBaHUs U y9€OHOTO
WHBEHTapS

J-12, Knagosas

CTCJIIAXK, CTOJI, CTYJI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HepeHaHmeeHHﬂ N KOOpAWHAIIWA U30JIAINN

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

Kontponbnas pabota «KBasucrtauronapuslie nepeHanpspkeHus» (KontponbHas padota)
Konrtponbnas padora «KommyTrannonssle nepenanpspxkerns» KontponsHas padota «Pexumbl
Hertpanm» (TectupoBanue)

KonTponbnas padota «IIpumenenne OITH B ceTsx pa3mMyHBIX KIACCOB HAMPSIKESHUS
(KonTponwsHas pabora)

3amuThl 1abopaTopHbIX padot (JlabopaTopras pabora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wnnekc KM- | KM- | KM- | KM-
Howep Paznen pucuumimHbl KM: L 2 3 4
paznena Henens 5 11 15 16
KM:
1 KBa3ucranuoHapHble epeHanpsuKeHus
11 [TepenanpsikeHus1, BBI3BAHHBIE EMKOCTHBIM 3(PeKTOM. +
' BiusiHue KOpOHBI ¥ KOMIIEHCUPYIOIIUX YCTPOICTB
19 3a3eMJIeHHE HEUTPAN B CETSIX PA3IUYHBIX KIACCOB + 4
' HaNpsDKEHUs M KBa3UCTALMOHAPHBIEC IEpEeHaNpsKEeHUs
1.3 ®deppope3oHaHCHBIC SBICHUS B DJICKTPUIECKHUX HIETISX +
2 [lepeHanpsiKeHUs TIEPEXOTHBIX MPOLIECCOB
21 KomMmyTannoHHble nepeHanpskeHus Ipu BKIIOUEHUSIX U + +
] OTKJIFOUEHUSAX
29 [TepenanpsixeHuss B 0OMOTKaX CHIIOBBIX TpaHC(HOPMATOpPOB, +
' aBTOTPaHC(HOPMATOPOB M HTYHTHPYIOIINX PEAKTOPOB
23 [TepenanpsixeHus npu oJHO(pA3HBIX TYTOBBIX 3aMbIKAHUIX + + +
' (O/13) na 3emito B cetsx 6—35 kB
2.4 [TepenanpsixkeHus B 3kpaHax Kademnei + +
3 Koopaunanus nzonsauuu
3.1 OrpanuyeHne BHYTPEHHUX NEpeHaNpsKeHUH + +
32 KoopanHanys u305suu B CETAX C U30JIMPOBAHHON U + +
] 3a3€MJICHHON HEWTPaJIbIO
Bec KM, %: | 20 30 30 20
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

HepeHaHmeeHHﬂ N KOOpAWHAIIWA U30JIAINN

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

Hepeqenb KOHTPOJBHBIX Mep0HpI/I$lTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 coGmonenue rpaduka seimoanenus KIT (pasaenst 1-4)

KM-2 cob6mronenue rpaduka Bemosnenus KII (pa3gen 5)
KM-3 kauectBo opopmiienus KI1

Bujx npome:xyTouHoii arrecranmu — 3amura KI1.

Nnanexc KM- | KM- | KM-
Howmep Paznen kypcoBoro nmpoexra/KypcoBoii paboThI KM: L 2 3
paszena P P P P Henens 10 14 15
KM:
O3HaKOMJICHHE C 3aJJaHUEM Ha MIPOEKT, C METOANYECKUMHU
1 YKa3aHUSAMH, AJITOPUTMOM ITPOEKTUPOBAHUS U XapaKTEPUCTUKOU +
VCXOJIHBIX JJAHHBIX KypCOBOTO ITPOEKTA
2 Pacyer ypoBHEl rpo30BbIX NIEpEHANPSKEHUHN Ha +
AJIEKTPOOOOPYTIOBaHUH NIPH yAapax MoiaHuM B BJI
3 Pacuer ypoBHEN KOMMYTAllMOHHBIX [TEPEHANIPSKCHUN +
4 Pacuer ypoBHEl KBa3UCTALMOHAPHBIX IIEPEHAIIPSIKECHUN +
5 Bri0op nmapamerpoB u mecta ycranoBku OITH. BeiBoas! o pabote +
6 OdopmiieHne MaTepualoB KypcoBOro MPoOeKTa +
Bec KM, %: | 55 35 10
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