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

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHoBaHue 00pa3oBaTe/bHOI NPOrpaMMBbl: DJIeKTPHYECKHEe H JICKTPOHHBIE allNapaThl
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
TEXHUKA BBICOKHUX HATIPSI)KEHUI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.08.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

8 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

8 cemecTp - 12 yacos;

KoncyabTanum

8 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

8 cemecTp - 65,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Leab ocBoeHHs] TMCHMIIMHBI. W3Y4YEHHE AJIEKTPOPUIUYECKUX IMPOLECCOB B BBHICOKOBOJIHTHOU
U30JSIIMM, KOTOPBIE OINPEAEAI0T €€ 3JIEKTPUYECKYI0 IPOYHOCTb, METOJ0B KOHTPOJS COCTOSHUS
BBICOKOBOJIbTHOM H30JIALIMU B KCIUTyaTalliy; OCHOB KOOPJIWHAIUU U3O0JIALKUH, OCHOB MOJIHUE3AIUTHI U
HepeHaIPsHKEHUN, BO3AEHCTBYIONMX HA N30JISILMIO U METO/I0B UX OTPaHUYEHUS

3agauyu AUCHMILINHBI

- U3y4eHHE MEKTPOYU3NIECKHIX MPOLECCOB B U30JISILIUH IEKTPOOOOPYIOBAHUS, OTIPEIEIISIONINX
€€ JUTUTENIbHYIO U KPaTKOBPEMEHHYIO AJIEKTPUUYECKYIO IIPOYHOCTD;

- IpUOOPETEHNE HABBIKOB PACUETHOM OLIEHKHU JIEKTPUYECKON IPOYHOCTH U30JIALIUN;

- (hopmupoBanue npeacTaBieHU 00 YPOBHIX U3O0JIALIUU JIEKTPOOOOPYI0BaAHUS, KaK
COBOKYITHOCTH UCIBITATEIbHBIX HANPSKEHUH, ONIPEAEIAEMBIX Ha 3TANe KOOPAUHALUU U30JIALINN;

- U3y4YEeHHE IEKTPOPUZUUECKUX MPOLIECCOB, JISKAIIUX B OCHOBE KOHTPOJISI COCTOSHUS
BBICOKOBOJIbTHOM M30JIILIMHU B KCIUTyaTalluH, U COBPEMEHHBIX METO0B JUArHOCTUKHU BbICOKOBOJIBLTHOM
U3O0JISILNH;

- U3y4eHHE NCTOYHUKOB U MEXaHU3MOB ()OPMHUPOBAHUS KBA3UCTAIIMOHAPHBIX, KOMMYTALMOHHBIX
Y TPO30BBIX MEPEHANPSIKEHUI B JIEKTPUUECKUX CETAX;

- U3y4YEeHHE IPUHIUIIOB JEHUCTBUS U KOHCTPYKLIMHA MOJIHUEOTBOIOB, IPUHIIUIIOB TOCTPOECHHUS
MOJTHUE3AIUTHl 00BEKTOB PA3TUYHOTO HA3HAUCHHUS,

- U3y4YEHHE METOJI0B 00ECIIeUeHNUsl IPO30YIIOPHOCTH JIMHUM 3JEKTpONepe aun U MOACTaHIIUM.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJabTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI[ U HAMMCECHOBaHUE KO}I U HAMUMEHOBaHUE 3an.11am1p03aHHble pe3yJabTaThl oﬁyqemm
KOMIICTEHIIHH HHIMKATOPa J0CTHKEHUS
KOMIIETCHIIUHN
IIK-6 Cnocoben U ]1-5nk-6 JleMoHCTpUpYyeT 3HATh:
HCIIOIb30BaTh METOJIBI 3HAHHE TEXHUKHU BBICOKUX - METOZbI KOHTPOJISL COCTOAHUA
MAaTeMaTUYECKOr0 aHalli3a | HANPSHKEHUU U BIIAJIEET BBICOKOBOJIBTHOM HU30JISILIUH B
1 KOMIIBIOTEPHOTO HaBBIKaAMHU IIPOBEICHUS OKCIITyaTaluu,
MOJEIUPOBAHUS IS DKCIEPUMEHTOB - 2JIEKTPO(PHU3UYECKHUE TIPOLIECCHI B
M3Yy4YCHUSI IIPUHIUAIIOB H30JIAUH, OTIPCACIAIOIINEC €€
(GYHKIIMOHUPOBAHHS AIIEKTPUYECKYIO MPOYHOCTh U CIIOCOOBI
HCCIIEIOBAHUS PEryJIMPOBKH 3JIEKTPUYECKUX MOJIEH BO
XapaKTEPUCTUK U BHYTPEHHEN U30JIALUY;
0CcOOEHHOCTEH PabOoTHI - 9NIEKTPOPU3NIECKUE TIPOIIECCHI B
AIIEKTPUYECKHUX U H30JIALIMH, ONIPENEIISAIONINE €€
3JIEKTPOHHBIX aIllapaToB ANEKTPUUECKYIO TPOYHOCTH U CIIOCOOBI
Pa3IuIHOrO PEryJIMPOBKHU BJIEKTPUUECKUX IOJIEN BO
(GyHKIIMOHATIBHOTO BHEIITHEH HU30JISIHH;
Ha3HAYCHUS - ICTOYHUKH, MEXaHU3MBbI Pa3BUTUS U

CIIOCOOBI OTPAaHWYCHUS TIEpEHATIPSDKEHUH B
aNeKTpuueckux cersx 6-750 kB.

YMETh:
- pacCUMTHIBATh MAPAMETPHI 3aLTUTHI OT
yAapOB MOJIHUHU U TPO30BBIX
MepEeHANPSHKEHUM BO3YIITHBIX JTMHHUI
AIIEKTPOIIEPEIaut U OTKPBITBIX
pacnpenenuTeNbHbIX YCTPOHCTBAX
CTaHIMU ¥ MOJCTaHIINMH;

- IPUMEHSTH CIIEIHAITU3UPOBAHHOE
porpaMMHOE oOecTieueHue s pacyera

3




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

MepeHAIPSHKEHUN U AJIs1 OTIpeIeTICHUS
IPO30YIOPHOCTH OOBEKTOB
AIIEKTPOIHEPI€TUKH;

- paC4CTHBIM IIYTCM OLICHHUBATDH
AIIEKTPUYECKYIO IPOYHOCTD
BBICOKOBOJILTHOM H30JIAUN U IIPUMCHATD
METO/IbI KOHTPOJISI COCTOSTHUS
BBICOKOBOJILTHOM HU30JIAUU.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctymimHa OTHOCHUTCS K OCHOBHOW TpOQ)eCCHOHAIbHOW 00pa3oBaTeNbHOM MpOorpaMMme
DnekTpuueckue U deKTpoHHble ammapatel (manee — OIIOII), nampasnenus noarotoBku 13.03.02
DIIEKTPOIHEPreTHUKA U IJIEKTPOTEXHHUKA, YPOBEHb 00pa30BaHMs: BhICIIEe 00Opa3oBaHue - OaKagaBpHar.

baszupyercs Ha ypoBHE cpeiHETO 0011ero 00pa3oBaHMUsL.

PesynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pasnensr/TeMsl
JTUCIUTUTAHBL/ (D OPMBI
IIPOMEXKYTOUHOMI
aTTecTalluu

Ha paszen

Cemectp

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

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP I'K

HKKII

TK

A

Pabora B
ceMecTpe

ITonroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOIUYECKHE YKa3aHHs

2

w| Bcero gacos

]

8 9

10

11

12

13

14

15

Buemnssa uzomnsus
BBICOKOBOJIbTHBIX
3JIEKTPOYCTaHOBOK

[N
o

|~

6

11

Buemnss uzomnsius
BBICOKOBOJIBTHBIX
3JIEKTPOYCTaHOBOK

14

H3V‘l8Hue Mamepuaios iumepamypHsblx
UCMOYHUKO8.
[2], cTp. 23-28,220-238
[4], ctp. 12-30, 45-36, 93-101

Koponnslii pa3psn Ha
IIPOBOJIaX BO3AYIIHBIX
JTUHUAN
JIEKTpONepeiadn

2.1

Kopounslii pazpsg Ha
MIPOBO/IaX BO3IYIIHBIX
JUHUN
JIEKTponepeiadn

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKOG.

[2], c. 160-218
[4], c. 150-170

BHyTpeHHSS U30I1Hs
BBICOKOBOJIBTHBIX
3JIEKTPOYCTaHOBOK

10

3.1

BryTpeHHss nzonsanus
BBICOKOBOJIbTHBIX
JJIEKTPOYCTaHOBOK

10

H3yuenue mamepuanos 1umepamypHslx
UCHIOUHUKOG:

[1], c. 50-83
[2], c. 581-602, 607-641
[4], c. 208-284

I'pozoBble
TICPECHATPAKCHUA U
MOJTHHE3AIUTa B
SNEKTPUUECKUX CETAX

16

4.1

I'pozoBbie
MepeHANPSHKEHHS U
MOJTHHE3aIUTa B
IIEKTPUYECKUX CETIX

16




Bryrpennue
NEPEHAIIPSKCHUS B
JIEKTPUYECKUX CETAX

10

5.1

Bryrpennue
NepeHaNpsHKEHNUS B
SNEKTPUUYECKUX CETAX

10

H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[3], c. 54-129
[4], c. 295-347

Koopaunanus
HM30JISALIAH, HCIIBITAHUS
BBICOKOBOJIBTHOH
H30JIAIIAA
IMOBBIIIEHHBIM
HanpsHKEHUEM

15

6.1

Koopaunanus
HU30JIA1IUH, UCTIBITAHUS
BBICOKOBOJIbTHOM
U30JISIIIUN
MMOBBIIIICHHBIM
HaIpsy)KEHUEeM

15

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO6.

[4], c. 287-294, 383-392

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMecTp

108.0

28

12

0.5

32

335

Hroro 3a cemecTp

108.0

28

12

2

05

65.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3/ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymmii koHTposb; [TA — npomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. BHewnsasn uz3onsayus 8blcOKOBOILIMHBIX DNEKMPOYCIMAHOBOK

1.1. BHewmHAA N304 BBICOKOBOJIBTHBIX 3JIEKTPOYCTAHOBOK

OcHOBHBIE EKTPOPUZNIECKHE TPOIECCHl U X XapaKTEPUCTUKU. JIaBUHA 3JIEKTPOHOB: YUCIIO
JJIEKTPOHOB M HOHOB, DPAJUyC JIABHHBI. YCIOBUE CaMOCTOSTEIBHOCTH paspsga. HauvansHoe
HanpsbkeHue. 3akoH [lamena. OcoOEHHOCTM BO3HUKHOBEHHSI CaMOCTOSTEIBHOTO paspsla B
IPOMEXKYTKAaX C HEOJAHOPOJIHBIM IIOJEM: HauyalbHas HAIPSUKEHHOCTb, 3aKOH NOJ00MS, BIMSHUE
HOJIIPHOCTU 3JIEKTPOJOB U YacTOThl BO3ACHCTBYIOLIETO HANPSKEHUSA. OJIEKTPUUECKOE I10JIe
3apsA70B IEKTPOHHOM JIABUHBI, JIEKTPOCTATUYECKUI PaJNyC JaBUHBL. Y CIIOBUE NIEPEXOAA JIABUHbI
B CTpUMEpP B OJHOPOJHOM H HEOAHOPOAHOM DJJIEKTPUYECKOM IIoyie. BiMsHME NOJISApHOCTH.
CrpuMepHbIil TpoOOI: 3aBUCUMOCTh IPOOHMBHOIO HANPSKEHUs OT JJMHBI IPOMEXYTKa, paguyca
anekTpoaa. Pa3BuTre paspsaa B JIMHHBIX BO3IYIIHBIX MPOMEXYTKax: (POPMHPOBAHUE JHAEPA U
€ro OCHOBHbIC XapaKTEPUCTUKHU, BIMSIHHUE TMOJISAPHOCTH 3JIEKTpoJoB. JluaepHslii npoboit u
oOpaTHbIil pa3psan. Bpems pasBuTus paspsga U ero cocrapisiionive. BoiabT-cekyHIHBIE
XapaKTEpUCTUKU BO3AYIIHBIX INPOMEKYTKOB IIPU TPO30BBIX M KOMMYTALIMOHHBIX HMITYJIbCaX.
OneHka MMHUMAJIbHOW 3JEKTPUUECKOHM MPOYHOCTHM IPU KOMMYTALMOHHBIX HMIIyJbCax.
3aBUCHMOCTb HAYaJIbHBIX U PA3PAIHBIX HANPSIKECHUM BO3IYIIHBIX MPOMEXKYTKOB OT TEMIIEPATYpBI,
JIaBJICHUS W BJIAXHOCTU BO31yXa. Pa3psn B BO31yXe BIOJIb IIOBEPXHOCTH TBEPAOTO IHUAJIEKTPUKA B
CYXMX YCIIOBHUSX: BIMAHUE (DOPMBI 3JIEKTPUUYECKOIO TOJs, BIAXHOCTH BO3AyXa M Marepuaia
JURJIEKTPUKA. 3aBUCUMOCTD HAIPSDKEHUSI MEPEKPBITUS MPOMEKYTKA IIPU CKOJIB3SILEM pa3psiie OT
JUIMHBI IIPOMEXYTKa, NOBEPXHOCTHOM €MKOCTHM M CKOPOCTH W3MEHEHHUs HalpspKeHus. PaszBurue
paspsza BIOJIb 3arpsI3HEHHON U YBJIQXKHEHHOW IOBEPXHOCTH M30JIATOPA: YyCIOBHE BO3HUKHOBEHMS
Y/IP 1 mepekpbITHs, BIUSHUE WHTCHCUBHOCTH YBJIQXHEHUS, (POPMbI MOBEPXHOCTU JUAIIEKTPUKA.
3aBUCHUMOCTb Pa3psAHOIO HAIPSDKEHHUsI OT MPOBOJMMOCTU 3arpsA3HEHUs, JUIMHBI IYTH YTEUKH,
JUaMeTpa H30JTOpa M MHTEHCUBHOCTH J0X1i. KOHCTpYKTHBHBIE OCOOEHHOCTH H30JATOPOB
pa3IUYHbIX TUNOB. BbIOOp YMCla M30JISTOPOB M JAJIMH BO3IYLIHBIX HW30JSILMOHHBIX IIPOMEXKYTKOB
Ha JIOII u noxncranmuu. M3zomauusa Bo3aymnsix JIDII. PerynupoBaHue aeKTpUYECKUX IOJEH BO
BHEITHEN W30S, .

2. Koponnuiil pazpsio Ha npogooax 6030VUUHBIX JUHUN dleKmponepeoayu

2.1. KopoHHBIif pa3psi/] Ha IPOBOJAX BO3AYIIHBIX JTMHUNA AIIEKTPOTIepeIadn

Koponnslif paspsn Ha Bo3aymHoi JIDII: ompenenenue, ¢opmsl, o0iias U MeCTHas KOPOHA.
Pacmiennennbie npoBoaa U UX XapakTepUCTUKHU. Pacder moTepb SHEPIuM NpU MECTHOM KOPOHE IO
0000IIEHHBIM XapaKTEPUCTUKAM MOTEPb. DKOJIOTMYECKHE ACIEKTHI JIEKTPOYCTAHOBOK BBICOKOIO
HaIIpSDKEHUS: DJIEKTPOMAarHUTHbIE IIOMEXM M aKyCTHYECKHME IIyMbl OT KOPOHHOTO pa3psna;
JIOIIyCTUMBIE YPOBHHU IIOMEX U IIIYMOB.

3. Brympennssa uzonayus 6b1COKOBOIbMHBIX 31AEKMPOYCIMAHOBOK

3.1. BHyTpeHHssI U301l BBICOKOBOJIBTHBIX JIEKTPOYCTaHOBOK

BHyTpeHHss U30J511sI BHICOKOBOJIBTHBIX AJIEKTPOYCTAHOBOK CTaHUMN U moacTtaHuuid. O6mue
CBOWCTBAa BHYTPEHHEH H3OJIALMHU: MOHATHE, TPeOOBAaHHUS, UCHOJIb3yeMble TUIIEKTPUKH, BOJBT-
CEKYH/IHasl XapaKTepUCTHKA U MEXaHU3MbI IP000s. DIeKTpodU3NUeCKHe MPOoILecChl BO BHYTPEHHEH
U30JLUN, KOTOPBIE OIPEACIAIOT €€ KpPAaTKOBPEMEHHYIO M JUIMTEIBHYIO JJIEKTPUYECKYIO
IIPOYHOCTh: MPOBOJUMOCTh JMAIJIEKTPUKOB, €€ 3aBUCHMOCTb OT TEMIIEpaTypbl W BIIAXHOCTH,
JUDJIEKTPUYECKHE TOTEPH, YacTU4HbIE paspsaabl. KpaTkoBpeMeHHasl JIeKTpuUdecKas MPOYHOCTb
KUIKAX W TBEPABIX JMDJIECKTPUKOB IPU BO3JACHCTBHM HAIPSIKEHUS NPOMBIIUICHHON YaCTOTHI,
IPO30BBIX M KOMMYTAIIMOHHBIX MMITYJbCOB: MEXaHU3Mbl IpO0Os, BIUSHUE TEMIIEPATypHI,
COJIEp’)KaHUsl BJIATM M PACCTOSIHUS MeEXAy JdiekTponamu. IlpumeHeHne KOMOMHUPOBAHHBIX
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JTURJICKTPUYECKUX MaTEepPUaIoB BO BHYTPEHHEH M30JISILMU: Macio-0apbepHas U30JsALHs (CTPYKTYpa,
pOJIb UAJIEKTPUUYECKOIO Oapbepa, 3aBUCMMOCTh KPAaTKOBPEMEHHOM 3JIEKTPUYECKOM IMPOYHOCTH OT
pPacCTOSHUSL MEXKIY 3JEKTPOJaMH W BUIA BO3JEHCTBYIOIIETO HANPSKEHHs), OyMa)kKHO-MacisHAs
uzoisAuus  (CTPYKTypa,  HUCHOJNb3yeMble  JUAJIEKTPUYECKHE  MaTepuajbl,  3aBUCUMOCThb
KPaTKOBPEMEHHOU JJIEKTPUYECKOM IPOYHOCTU OT TEXHOJIOTMM H3TOTOBJICHUS W TOJILMHBI CIIOS
Oymaru). KpaTkoBpeMeHHas 3JI€KTpHuYecKas MPOYHOCTh H3OJIALUM: ONpEAETIeHUEe JOMYyCTUMBIX
HaIIPSOKEHHOCTEN AJIEKTPUYECKOro 1oJiA. PerynupoBaHue 3JIEKTPUYECKUX IIOJIEH BO BHYTPEHHEU
n3osiuuy. CTapeHue BHYTPEHHEH H30JLILMM: TEIIOBOE, MEXaHM4YecKoe, 3iekrpudeckoe. Cpok
CILY>KObl M30JISIIMM M €r0 3aBUCUMOCTb OT HAIPSKEHHOCTH 3JIEKTPUYECKOro mosst. JiaurenpHas
JJIEKTPUUECKasi MPOYHOCTh: JOMYCTHMble pPabOuMe HANpsHKEHUs W HaNpsHKEHHOCTU OIS JUis
BHYTPEHHEHN U30JLUHU. PerynupoBanue dJ€KTPUYECKUX II0JIEW BO BHYTPEHHEN U30JISLUH.

4. I’ po30o6ble nepernanpaicerus U MOAHUC3AWUMA 8 DJICKMPUYECKUX CemsX

4.1. I'po30Bble nepeHanpsKeHUsI 1 MOJTHUE3AIINTA B JJIEKTPUUECKUX CETAX

Pa3psin MonHuu. XapakTepUCTUKH TpO30BOM nedrenbHOCTU. [lapameTpsl TOKOB MOJIHHM.
[Tpunuun  geiictBust  MosiHMEOTBOJA. OmnbIThl  AkomsiHa. 30HbI  3allUTBl  CTEPYKHEBBIX
MOJIHUEOTBOJIOB. 3a3eMJICHHE MOJHHEOTBOJOB (CTallMOHAPHOE M HMITYJIBCHOE COINPOTHUBIICHUE
3a3eMiieHUs). JlomycTuMoe paccTosiHuE 3aIMIIAaeMOro 00beKTa 0T MOJIHMEOTBOa. OrpaHUYNUTENH
NepeHanpsHKEHUI: MPUHUUI OrPAaHUYEHUsl, KOHCTPYKLUHU, DBJICKTPUUYECKUE XaAPAKTEPUCTUKH.
MonHue3amuTra BO3IYIIHBIX JIMHUM 3JeKTponepenaud. PacueT BEpOSTHOCTH MEPEKPBITHS
JUHEHHON H30JSIUHM MpU MPSMOM yAape MOJHUU B (a3HbI MPOBOA. YTON TPOCOBOW 3allUTHI.
ANTropuTM pacyera BEpOATHOCTH OOPATHOIO MEPEKPHITUS JIMHEHHONW U30JIALUHU NIPU yAape MOJIHUU
B omnopy Bo3aymHou JIOII, kpuBasg omacHeIX mnapameTrpoB. JlomycTMMOE 4YHCIO TPO30BBIX
otkmoyennit BJI. Pexomenayemsie criocoosr momanezanmthl BJI 6750 kB. CoBpemeHHbIE METOIBI
noBblieHuss  rpozoynopHoctd  BJI:  moaecubie  OIIH, MynbTMKamepHble — pa3psaHUKH.
MounHue3anuTa 000py10BaHUs CTAHIIMN U MTOJACTAHIUI OT MPSIMBIX YIapOB MOJIHUU U OT IPO30BBIX
MMITYJIbCOB, IPUXOIAIIUX M0 JIMHUAM JJIEKTponepenadyn. AHaIu3 IPO30BbIX MEPEHANPSIKEHUN Ha
M30JSIIMM  00OpYJIOBaHMsI B MPOCTEHIIMX cXeMax. BiMsHMe pacCTOSHUS MEXAY 3alUIIaeMbIM
oobexToM U OIIH, KpyTH3HBI T'PO30BOT0 HUMIYJbCA, YHMCIA OTXOJSAIIMX JIMHUM Ha BEIUYHHY
HanpsDKEHUsT Ha 3amuigaeMoM oObekTe. OmnpeneneHue JUIMHBL 3alllMIIEHHOTO MOAXO0Aa K
MOJCTAaHIIMM M TI0Ka3aTelsl I'PO30YNOPHOCTH MOACTaHUMU. [IoHSATHE KpUTHMYECKOW KpPYTHU3HBI U
JUTMHBI ONTACHOM 30HBI. MEpONPUATHS 1O NOBBIIIEHUIO TPO30YIOPHOCTH MOJACTAHIIUM. .

J. BvapeHHue NEPEHANPAINCERUA 6 DNEKNMPUUECKUX CENAX

5.1. BHyTpeHHME nepeHaIpsKEHNs B JIEKTPUYECKHUX CETAX

3a3eMIICHHE HEWTpalld DJJIEKTPUYECKMX CHCTEM. Buapl BHYTPEHHHMX IE€pEHANPSIKEHUM.
[lepenanpsixkeHus pu 01HO(AZHBIX 3aMBIKAHUSIX HA 3€MJII0 B CETAX C U30JIMPOBAHHON HEHUTPAJIbIO.
[TepenanpsokeHuss B JANbHUX DJEKTpoNeperadax 3a C4eT EMKOCTHOTO J(deKTa, peakTopbl
nornepevyHol komreHcanuu. IlepeHanpspkeHHss TpU  OTKIIOYEHUM HEHArpyKeHHBIX JIMHUN U
Oarapeil koHJeHcaTOpoB. IlepeHanpsokeHMs TpPU  OTKIIOUYEHHHM MallblX WHAYKTHBHBIX TOKOB
BaKyyMHBIMU BbIKIIOUarenssMu. 3ammuTHble RC-memmn. Bwibop OIIH ans 3ammTsl  M3041MHA
AIIEKTPOOOOPYIOBAHUS MOJICTaHII. CornacoBanue YpOBHS KBa3UCTal[MOHAPHBIX
nepeHanpsbkeHui ¢ xapakrepuctukamu OITH u BEHTHIIBHBIX pa3psIHUKOB.

6. KOODOUHCIL!M}Z UB0TAYUU, UCNLIMAHUS 8bICOKOBOLbIMHOU U30IAUUU NOBLILUCHHBIM
HanpAs;ICeHuem

6.1. KOOleI/IHaI_[I/ISI HU30JIAINH, UCIIBITAHU A BBICOKOBOJILTHON M3OJISILIMHU ITOBBIIEHHBIM
HAIPsSPKCHUEM



IlonsTne koopAMHALUU W30MAUMU. VcnbITaHME W30JIALUM  IOBBILICHHBIM HAIPSYKEHUEM
IIPOMBIIIJICHHON YaCTOTHI, KOMMYTAllMOHHBIMU M I'PO30BBIMHM UMITyJIbCaMU. MeTOIbl JUarHOCTUKU
U30JSIIMM  Ha OCHOBE sBieHUN abcopOumu. KoHTponb wu30MAMHM TIO TaHTEHCYy yria
JUBJIEKTPUYECKUX TOTEPD.

3.3. TeMbl NPaAKTHYECKUX 3aHATHH
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. JIP Nel7 "3amura noAcTaHIMKA OT Haberarmmux BoJIH";
2. JIPNe 7 "MeToabl KOHTPOJIS U30JISIUH , OCHOBaHHBIC Ha SABJICHUH abcopOImu 3apsiioB”,
JIPNe8 "KOHTpOJIb M30JISIIMHU IO TAHTEHCY yTila JUAJIEKTPUUYECKUX MTOTEPH";
3. JIP Ne 4 "OnexTtpuueckue pa3ps/sl 10 IOBEPXHOCTU TBepAoro ausnekrpuxa', JIP Nel
"DneKTpruUecKue paspsiibl B BO3yxe'.

3.5 KoncyabTanuu

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3ariaHupOBaHHbIE PE3YJIbTaThl 00Y4YEHHUS 110

Howmep paznena

O11eHOYHOE CPEACTBO

A — Konanr JTVCIUIUTUHBEI (B (T ¥ HAUMEHOBAHUE)
G — puaoTopos | coormcemmot o i)

3HaTth:

WMCTOYHUKHU, MEXaHU3MBI Pa3BUTHSI U CIIOCOOBI Jlaboparopuas padota/JIP Nel7 "3amura

OTPaHUYCHUS NEPEHANPSHKEHUN B DJIEKTPUUECKUX N 1-5mnk-6 + | + | + | moxcraHuuM OT Haberarmux BOIH"

cersix 6-750 kB

ANEKTPOPU3UUECKHIE MPOIECCHI B H3OJISIINH, Jlaboparopuas pabota/JlabopaTopHas padora Nel

ONPEAIENAOIHE €€ DIEKTPHIECKYIO IPOYHOCTL 1 V-5 + |+ i JlaboparopHas pabota Ned

CHOCOOBI PEryJIMpPOBKH IEKTPUUECKUX MOJIEH BO

BHEIIHEN M30JISIIIUU

ANEKTPOPU3UYECKUE TPOIIECCHI B U30JIALINH, Jlaboparopuas padota/JIP Ne7 "Metoabl KOHTPOJIA

ONPEAIENAOMHE €€ DIEKTPHIECKYIO IPOYHOCTL 1 V-5 + W30JISILIMM, OCHOBAHHBIE Ha SIBJICHUH a0COpOIMU

CHOCOOBI PEryJIMPOBKH IEKTPUUECKUX MOJIEH BO 3apanoB" win JIP Ne8 "KoHTposib n3onsauuu no

BHYTpPEHHEH U30JIAL1N TAHT'€HCY YIUIa AUBJIEKTPUUECKUX OTEPh"

METO/BI KOHTPOJIA COCTOSIHUS BBICOKOBOJIBTHOM JlaGopatopHnas pabota/JIP Ne7 "MeTtobl KOHTpPOJIS

W30JISILIMU B SKCILTyaTalluu V-5 + I/ISOJ‘ISIIII/IJ/I, OCHOBaHHbBIE Ha SIBJICHUH a0COpOINH
3apsnoB" win JIP Ne8 "KoHTpousb n30msa1um 1no
TaHT€HCY YyIJIa AUDJIEKTPUUECKUX OTEPh"

Ymersb:

pPAacUYEeTHBIM ITYTEM OLICHUBATh IEKTPUUECKYIO JlaGopatopHnas pabota/JIP Ne7 "MeTtoabl KOHTpOJIs

MIPOYHOCTh BHICOKOBOJIbTHOM M30JISALIUU U V/T-51ics + + I/ISOJ‘ISIIII/IJ/I, OCHOBaHHbIE Ha SIBJICHUH a0COpOINH

MIPUMEHATH METOJIbI KOHTPOJISL COCTOSTHUS 3apanoB" win JIP Ne8 "KoHTposb n3onsuuu no

BBICOKOBOJIbTHON M30JISLIUN TaHT€HCY YIJIa AUDJIEKTPUUECKUX OTEPh"

IIPUMEHATH CIIELIMAIU3UPOBAHHOE ITPOrPaMMHOE JlaGopatopHnas padorta/JIP Nel7 "3amuTa

o0ecrniedeHue AJisl pacueTa nepeHanpsHKeHu 1 uis VT-5rics + 14 MOJICTAHITUH OT HaOerarommx BoJH"

OIpeJIeJIeHUs TPO30YHOPHOCTH 0OBEKTOB '

AIEKTPOIHEPTETUKH

PacCYMTLIBATE apaMETPEI 3ALLATHI OT Y/IapoB VT-5rics + JlaGopatopHnas pabora/JlaboparopHas padota Nel

MOJTHHH ¥ TPO30BBIX MEPEHANPSKCHHII BO3IYITHBIX unu JlaboparopHast pabota Nod

10




JIMHUU 3JEKTPOIIepeaut U OTKPBITBHIX
pacIpeenuTebHbIX YCTPOMCTBAX CTAHIIMN U
HOJICTAHIIUHA

JlaGopaTtopHnas padora/JIP Nel7 "3amura
MOJICTAHITNH OT Haberarommx BoJH"

11




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

®dopma peanmsaiuu: Jlonmyck k 1abopaTopHoil paboTe
1. JTabopartopHast padora Nel wnm Jlaboparopuas padota Ned (JlaboparopHas pabota)

Dopma peanuzaiun: Cmemannas popma
1. JIP Nel7 "3ammra noacraniuu ot Haberarommx BonH" (JlabopaTopHas padora)
2. JIP Ne7 "Metoapl KOHTPOJIS U30JIAIIMHA, OCHOBAaHHBIC HA SIBJICHUHU abcopOImu 3apsaoB" wiu
JIP Ne§ "KoHTpob MU30J511UH 110 TAHTE€HCY yria JuanekTpuyeckux noreps” (JlaboparopHas
pabora)

bamibHO-pedTUHTOBasE CTPYKTYpa AUCLUILIIMHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE
Ixzamen (Cemecmp No§)

B numiom BeICTaBIsIETCS OLICHKA 3a 8§ CEMECTP.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Baxxos, B. ®. TexHuka BbICOKMX HaNpsKEHUH : yueOHUK JUId By30B 10 HanpasieHuto 13.03.02
"DneKTposHepreTKa 1 3IeKTpoTexHuKa" (kBanudukanus (crernenp) "6akanasp") / B. ®@. Baxos,
B. A. JIaBpunoBuu . — Mocksa : THOPA-M, 2020 . — 262 c. — (Beicuiee oOpa3oBanue .
bakanaspwuar) . - ISBN 978-5-16-010565-9 .;

2. boptauk .M. , benornosckuit A. A., Bepemarusn U. I1., Bepmmnun 1O. H.-
"DnexkTpodu3nyecKre OCHOBBI TEXHUKH BBICOKHMX HarpshkeHui", U3gatenbcTBo: "U3naTenbekuit
nom MOU", Mockaa, 2016 - (704 c.)

http://e.lanbook.com/books/element.php?pll_id=72343,;

3. B. B. Turkos, ®@. X. Xanunos- "llepenanpspkenus u MmoiHuesamura', M3narenscTBo:
"NznarensctBo [lonmurexuuueckoro ynusepcurera", Cankr-IlerepOypr, 2011 - (222 ¢.)
https://biblioclub.ru/index.php?page=book&id=363061,;

4. bazytkuH, B. B. TexHnka BbICOKMX HanpspKeHU: M30msamus u nepeHanpskeHust B
AIIEKTPUUYECKUX CHCTEMaX : YUYeOHUK AJIS 3JEKTPOIHEPTeTUYECKHX crieuanbHocTeil By30B / B. B.
bazyrkun, B. I1. Jlapuonos, 1O. C. [TuaTans . — 3-e uzn., nepepad. u gon . — M. :
Oneproaromusaar, 1986 . —464 c..

5.2 JIunieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. Windows / OneparnionHas cuctema cemeicTBa Linux;

2. Bugeoxondepenruu (Maitaa, Coepmxaz, BK u np);

3. Scilab;
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4. Libre Office.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPAaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

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

6. Dnexrponnas o6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

7. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/IAa U COUMATBbHOM 3a1UTHI PD -
https://rosmintrud.ru/opendata

8. ba3a oTKpBITHIX JaHHBIX NPO¢ecCHOHATBbHBIX CTAHIAPTOB MUHHUCTEPCTBA TPYAA U
conuaabHoi 3ammThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOT0 pa3BuTus P@ -
http://www.economy.gov.ru

10. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
11. O¢puunanbHblii caiiT @eaepaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJHpPOBAHUIO H
MeTpoJioruu - http://protect.gost.ru/

12. OTkpbiTasi yuuBepcuterckas nngpopmaunontas cucrema «POCCHSD -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropun, OcHaleHue
HaAaMMCHOBaHHE
VYyeOHble ayAUTOPUH IS XK-120, cepBep, KOHIUIIUOHED
[IPOBEICHUS JICKIIMOHHBIX MamuHHBIN 3a1
3aHATUHN U TEKYLLEro KOHTPOJIS NBII
VYyeOHble ayAUTOPUH IS J1-010,
npoBeaeHus 1abopaTopHbix | JlabopaTopus kad.
3aHATUI "TOBH"
VY4eOHble ayAUTOpUH IS DDA-13, CTOJI MPEI0/IaBaTeNsl, CTOJI y4eOHbIH, CTYII,
IIPOBEJEHUS IPOMEKYTOUHON Aynuropus 9KpaH, 10CKa MapKepHasi, HabOpbI
aTTecTaluu JIEMOHCTPAIIMOHHOTO 000PYIOBaHMS
ITomemenus s HTB-300, Yuebnas rapra, CTyJI, 10CKa MeIoBasl,
CaMOCTOSITENIbLHOM paboThI ayIATOPUS KOMITBIOTEPHAs CETh C BBIXOJOM B
HHTepHeT, MyIbTUMEIUNHBIN IIPOEKTOP,
9KpaH
[Tomemenus ans DDA-13, CTOJI MIPEeToiaBaTeis, CTOJ y4eOHBI!, CTYI,
KOHCYJIbTUPOBaHUS Aynuropus 9KpaH, Jocka MapKepHasi, HaOophbl
JIEeMOHCTPAIIMOHHOT'O 000PYAOBaHUS
[Tomerenus st XpaHEHUS H-12, KnagoBas CTEJUIAX, CTOM, CTYJ
o0opynoBaHus U y4eOHOTO
WHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHuKa BBICOKMX HaINPSKECHUN

(Ha3BaHME AUCIMILIMHBI)
8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 JlaGoparopnas padota Nel mwnm JIlaboparopnas padora Ne4 (Jlaboparopras paboTta)

KM-2 JIP Nel7 "3amura noacranmuu oT Haberaromux BoaH" (JlabopaTopHas pabota)

KM-4  JIP No7 "Metoapl KOHTPOJIS U30JIALIMHA, OCHOBAaHHBIC HA SBJICHUH abcopOumu 3apsaoB" wiu JIP
No8 "KoHTpoJ1b U30JIALIMH 110 TAHTEHCY yriia AudJieKTpuueckux noreps" (Jlaboparopuas padbora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nnnekc KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 4
pasnena Henens 4 8 12
KM:
1 BHeuHss N3015111s1 BEICOKOBOJIBTHBIX 3JIEKTPOYCTAaHOBOK
11 Bremsssa n301a11s BBICOKOBOJIBTHBIX JJIEKTPOYCTAHOBOK + +
2 KopoHHbI# pa3psia Ha IPOBOAAX BO3AYIIHBIX JTUHUN
3JIeKTponepeIaun
21 KoponHslii pa3ps Ha IpOBOJAX BO3AYIIHBIX JTUHUN +
] AJIEKTpONepeaaun
3 BHyTpeHHss U301 BBICOKOBOJIBTHBIX 3JIEKTPOYCTaHOBOK
3.1 BHyTpeHHss U301 BBICOKOBOJIBTHBIX 3JIEKTPOYCTaHOBOK +
4 ['po30BBIE IEPEHANIPSHKEHNS U MOJTHUE3AIINTA B JJIEKTPUIECKUX
CeTsAX
41 ['po30BBIE IEPEHANIPSHKEHNS U MOJTHUE3AIINTA B JJIEKTPUIECKUX + +
' CeTsIX
5 BHyTpeHHUE niepeHanpsKEeHUs B JJIEKTPUYECKUX CETIX
5.1 BHyTpeHHUE niepeHanpsKEeHUs B JJIEKTPUYECKUX CETIX +
6 KoopanHanys u30Iis1uu, NCIBITaHNS BBICOKOBOJIBTHOM H30JIALIMH
NOBBIIIEHHBIM HANPSKEHUEM
6.1 KoopanHanys u30Iis1uu, NCIBITaHNS BBICOKOBOJIBTHOM H30JIALIMH +
' NOBBIIIEHHBIM HANPSKEHUEM
Bec KM, %: | 30 40 30
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