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
HaumeHnoBaHune 06pa3zoBaTejibHOI NPOrpaMMbl. JJIeKTPOMEXAHUKA, JJIEKTPUYECKHE U J1eKTPOHHbIE aNNapaThl
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
CUCTEMBI YITPABJIEHUS UHTEJUVIEKTYAJIBHBIMU OBBEKTAMMU

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y 51.4.09.02.01
TJIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 7 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 180 yacos

TUIAHY:
Jlekuuu 7 cemecTtp - 32 yaca;
IIpakTHyeckue 3aHATHSA 7 cemecTp - 32 yaca;
JlaGopaTopHbIe paGoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanuu NPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA
CamocrosiTesibHasi padoTa 7 cemecTp - 115,7 yacoB;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHBIM MJIAHOM
WHasi KOHTaKTHasi padoTa NMPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
TecTtupoBaHue
PacueTrHo-rpaduyeckasi padora
IIpome:kyTouHasI aTTeCTAIINS:

3auer ¢ OLEeHKO¥ 7 cemectp - 0,3 uaca;

Mockga 2024



NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

LlepkoBckun 1O.b.

Waentuduratop

Rleef284e-TserkovskyYB-eb5d8f9

10.b.
[lepkoBckuit

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

A,

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

Ky3HeuoBa E.A.

STETE

WaentnuraTtop

Re7bflad9-KuznetsovaYA-c9331b9

E.A. Ky3HenoBa

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

Kncenes M.T.

Wpentndukatop

R572ca413-KiselevMG-f37ee096

M.I'. Kucenesn




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Leab ocBOeHUs] TMCHUIIMHBI. V3yyeHne METOJ0B MPOEKTUPOBAHUS Y3JIOB CHCTEM YIPaBIICHUS
AIIEKTPUYECKUX aIapaToB JUisi GOPMUPOBAHUS KOMIETCHTHOCTH B 00JACTH 3JICKTPOANIapaTOCTPOCHUS
Y BBINOJIHEHUS BBITYCKHON OaKanaBpCKOi paboOThI.

33[[3‘[1/1 AUCHHUIIIMHBI

- HonyquI/Ie HHq)OpMaHHH 00 OJICKTPOHHBIX KOMIIOHCHTAaX, IPUMCEHACMBIX IIPU U3TrOTOBJICHUN
COBPCMCHHBIX JJICKTPUUCCKHX aIlllapaToB;
- 3HaKOMCTBO C TUIIOBBIMHU (l)yHKHI/IOHaJ'IBHBIMI/I Yy3J1aMH, IPUMEHAIOIUMUCS B JICKTPUYCCKUX U

SJICKTPOHHBIX aIlraparax;

- HonyquI/Ie HAaBBIKOB ITPOCKTUPOBAHUS U 000CHOBAHHS CXEMOTEXHUYECKUX peI_HeHI/Iﬁ IIpu

pa3paboTKe AIIEKTPOHHBIX CUCTEM JIEKTPUUCCKHX arapaToB.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIeTeH Ui

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[1IK-4 Cnocoben npuHuUMarh
ydacTue B MPOSKTUPOBAHUU,
aHATM3UPOBATh
KOHKYPEHTOCIIOCOOHBIE
BapHAHTHI TEXHUYCCKHIX
pelieHuit 1 000CHOBBIBATD
BBIOOP 11€71€CO00Pa3HBIX
MPOEKTHBIX PEIICHUN B
COOTBETCTBHUH C
TpeOOBaHUSAMU
TEXHUYECKOTO 33/IaHUS B
00J1aCTH 2JEKTPUUECKUX
MAIlliH U anmnapaToB

NJ-5nk-4 [Ipumensiet
NpUOIIMKEHHBIE METO/IbI
pacyera ¥ BIOOpPa OCHOBHBIX
AIIEMEHTOB JICKTPHUECKUX
MAIlliH 1 anmnapaToB

3HATH:
- [IppuHIMIIBI TOCTPOEHUS CUCTEM
YIPaBIEHUS 3JIEKTPUUYECKUMHU U
AJIEKTPOHHBIMH aIlIIApaTaMu;

- OCHOBHBIE METO/IB] pacyeTa JINHEHHBIX U
HEJIMHEHHBIX JIEKTPUYECKUX LEIEH.

YMETh:

- COCTaBJISITh CTPYKTYPHYIO CXEMY
CHUCTEMBI YIIPABJICHUS JIEKTPUUYECKUM
anmnapaToM COTJIaCHO TpeOOBaHUSIM
TEXHUYECKOTO 3a/IaHusl; - POopMyIUpOBaThH
TEXHHUYECKHE TPeOOBaHUS K OTIEIbHBIM
y3JIaM CUCTEM YITPABIICHUS JJIs
MOCIIEAYIOLIEr0 KOHCTPYUPOBAHUSI. ;

- BBIOHATE pacyer 3JIeKTPUIECKUX
Heneu ¢ HeIMHEMHBIMU dJIeMEHTaMH,
ONPEAENIATh 3aJJaHHbIE TTApaMETPhI
JNEKTPUYECKUX LIETIEN, COCTABIATH CXEMBI
3aMEUICHUS IO CIIPAaBOYHBIM JaHHBIM Ha
DJIEMEHTHI..

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM Tpo(ecCHOHANBbHOW 00pa3oBaTelbHON Iporpamme
DONeKTpoMEexaHuKa, >3JEKTPUUYEeCKHe U JJeKTpoHHble anmapatel (nanee — OIIOII), nampaBneHus

noarorosku  13.03.02
oOpa3oBaHue - 6bakaiaBpuar.

3J1€KTp03HepFeTI/IKa U DJCKTPOTCXHHKA,

TpeOGoBaHMsI K BXOJHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh 3aKOHBI B 00JIACTH €CTECTBEHHOHAYYHBIX JUCITUTIIINH

- 3HaTh MeTo/1bl aHAIN3a U MOJIETTMPOBAHUS TMHEHHBIX U HEJIMHEHHBIX AJIEKTPUUECKHUX LIeTIeH
MOCTOSTHHOTO M TIEPEMEHHOT0 TOKa

- 3HaTh CIocoObI aHaNN3a HAYYHO-TEXHIUUECKOH HHPOpMAIIHH, OTEUYECTBEHHYIO U 3apyOeKHYIO
JTUTEPATYPY MO0 TEMATUKE UCCIIEIOBAHUS

YpOBEHb 00Opa30BaHUs: BBICIIEE




- 3HaTh OCHOBHBIE CBEZIeHHS 00 N3MEepeHNH (PU3NIECKUX BETUYUH

- ymetb Mcrionp30Bate HH(GOPMALIMOHHBIE TEXHOJIOTHUH, B TOM YHCJIE COBPEMEHHBIE CPEJICTBA
KOMITBIOTEPHO# rpaduku, B CBOEH MpeIMeTHOM 0bnacTu

- ymeThb Mcrionp30BaTh OCHOBHBIE 3aKOHBI B IPO(ECCHOHATBHOM AEATENLHOCTH, IPUMEHSTH METOIbI
MaTeMaTHYECKOT0 aHAJIN3a U MOJAEIHPOBAHNUS, TEOPETHUECKOTO U IKCIIEPUMEHTAILHOTO UCCIIETOBAHMS

- yMeTh BBIIBUTH €CTECTBEHHOHAYYHYIO CYLITHOCTH IPOOJIEM, BOSHUKAIOIINX B X0J1€
npodeCcCHOHATBLHOMN 1eATETbHOCTH U IPUBJICYB JJIsl UX PEIIEHHUS] COOTBETCTBYIOMINN (PU3UKO-
MaTeMaTUYeCKUi anmapar

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCHUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OO61u1ye cBeieHUs 0 18 7 4 - 4 - - - - - 10 - Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
MTACCUBHBIX W3yuenne maTtepuana mno paszaeny "Oouue
KOMITOHEHTaX B CBEJICHUS O MACCUBHBIX KOMIIOHEHTAX B
3JIEKTPOHUKE JNEeKTPOHHKE" IOATOTOBKA K BBIOJIHEHUIO
11 Pesuctopsl, 9 2 - 2 - - - - - 5 - 3aJaHU{ Ha MPAKTUYECKUX 3aHATHIX
KOHJICHCATOPHI, IlodzomogKa K neKyuiemy KOHmpoio:
UHIYKTUBHbIE IToBTOpenue Marepuana no paszaery "OO0mue
3JIeMEeHTHI. Bupl, CBEJICHHS O MTACCHBHBIX KOMIIOHEHTAX B
OCHOBHBIE [TApaMETPHI, JIEKTPOHUKE"
METOJIMKa BBIOODA. Camocmoamenvhoe usyuenue
1.2 CxeMbl Ha TIAaCCUBHBIX 9 2 - 2 - - - - - 5 - meopemutecko20 mamepuana: Vzydenne
KOMITOHEHTaxX U JIOTIOJTHUTENBHOTO MaTepHuaja Mo pasaeiny
METO/Ibl pacyera. "OOmmme cBeIEeHU O MaCCUBHBIX KOMIIOHEHTAX
B DJIEKTPOHUKE"
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[1], 95-106,24-28
[2], 119-146
2 CuioBble 26.7 5 - 6 - - - - - 15.7 - Camocmonmenvroe uzyuenue
MOJTYTIPOBOJJHAKOBBIE meopemuyueckoz0 mamepuana: Vzyaenne
IpudopsI JIOTIOJTHUTEBHOTO MaTepHaia o pas3zierny
2.1 | uonsl, cTaOMIMTPOHBI, 8.7 1 - 2 - - - - - 5.7 - "CurIioBbIe OTYTIPOBOJHUKOBBIE TPUOOPHI"
THUPUCTOPHI, Ilod20mogKa K npaKmuyeckum 3aHAMUAM:
TpaH3UCTOPHI U T.A. VX W3zyuenne matepuana no pasaeny "CuiaoBsle
napameTpsl U MIOJTYTIPOBOTHIUKOBEIE TPHOOPHI" MOATOTOBKA K
XapaKTEePUCTUKH BBITIOJTHEHHIO 33/IaHUH Ha TIPaKTHYECKUX
2.2 Pacnpoctpanennsie 9 2 - 2 - - - - - 5 - 3aHATHIX

CcXeMEBI Ha 0aze

Iloozomoeka K mMeKyuiemy KonmpaoJiro:
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CHJIOBBIX ITPUOOPOB

IToBTOpenue maTepuana no pasaeny "CuioBble

2.3 CxeMsl ynpaBiIeHuUs 9 5 MOJIYPOBOTHUKOBBIE ITPUOOPHI"
CUJIOBBIMU H3yuenue mamepuanoe 1umepamypHbix
MOJTYTIPOBOJHUKOBBIMHU UCIOYHUKOG:
npubopamMu [1], 30-91
[2], 80-83
[6], 15-18,22-24
3 Bumonspasie u 16 12 CamocmosamensHnoe usyuenue
TMIOJIEBBIE TPAH3UCTOPHI meopemuyueckoz0 mamepuana: Vzyaeane
B MaJIOCHT'HAIBHBIX JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiry
Lensx "BurosnspHsle U MOJIEBbIE TPAH3UCTOPHI B
3.1 | CxeMbl Ha OUTIONSAPHBIX 7 5 MaJOCHTHAJIbHEIX IEemax"
TpaH3UCTOpax IloozomogKa K npaKmu4ecKum 3aHAMUAM:
3.2 CxeMbl Ha TI0JIEBBIX 9 7 Wzyuenne maTepuana no paszaeny "bunonspHsie
TpaH3UCTOpax U TIOJIEBBIE TPAH3UCTOPHI B MaJIOCHTHAIBHBIX
Hersx" MOJArOTOBKA K BRINTOJHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX
Ilo0z0mogKa K meKyuiemy KOHmpoio:
IToBTOpEHNE MaTepuaa Mo pasaety
"BbunossipHele U NOJEBbIE TPAH3UCTOPHI B
MaJIOCUTHAJIBHBIX LEemsX"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[3], 52-58,199-209,262-304
[5], 68-89,107-111
4 OnepaiioHHbIe 20 12 Camocmosamenvnoe usyuenue
YCHUJIUTEIH U CXEMBI Ha meopemuyuecko20 mamepuana: Vzyuenue
UX OCHOBE JIOTIONTHUTEIHHOTO MaTepraa o pasaery
4.1 JIuneiHble CXEMBbL 11 7 "OnepanyoHHbIE YCUIUTEIN U CXEMBI Ha UX
4.2 HenuueiHble cXeMBI 9 5 ocHoBe"

Ilo0zo0moeKka K npakmuueckum 3anamusam:
Wzyyenue Matepuana no pasaeny
"OnepaliOHHbIE YCUJIUTENN U CXEMBI Ha UX
OCHOBE" IOATOTOBKA K BEIITOJIHEHHIO 3aJaHHUI
Ha TPaKTHYECKUX 3aHATHUIX

Iloozomoeka Kk mekywemy KOHmMpOio:
IToBTOpEeHue MaTepuana no pasaeny
"OnepanroHHbIe YCUIINTENN U CXEMBI Ha UX
ocHose"




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[3], 541-606
[5], 181-197
5 JaTunku 18 10 Camocmoamenbhoe uzyuenue
5.1 Jatankmu 9 5 meopemuueckozo mamepuana: VIsyaenue
HEDIICKTPUIECKHAX JIOTIONTHUTEIHHOTO MaTepraa o pasaery
BEIIMYUH " aTauku"
5.2 JaTunku 9 5 Iloozomoeka K npaKmuyecKum 3auamuiam:
3JIEKTPUYECKUX W3zy4yenne marepunaina no pazgeny "latauku"
BEJIMYUH MOJrOTOBKA K BBITIOJIHEHUIO 3aJaHUl Ha
MPAKTUYCCKUX 3aHATUAX
Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
[ToBTOpenue marepuana no pasaeny "Haruuku"
H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOB:
[4], 391-473
6 Jlormueckue HIeMeHTHI 18 12 CamocmoamensHoe usyuenue
6.1 OO01e CBENECHUS O 10 7 meopemuyuecko2o mamepuana: Nzyuenue
JIOTHYECKUX JIOTIONTHUTEIHHOTO MaTepralia o pa3aery
MHKpPOCXEMaX. "Jlornueckue >1eMeHTHI"
6.2 | CxemBbl Ha JOTHYECKHIX 8 5 Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
3JIEMEHTax N3ydenne Matepuana no pazaeny "Jlornaeckue
9JIEMEHTHI" TTOJITOTOBKA K BBITIOITHEHHIO
3aaHUi Ha MIPAKTUYECKUX 3aHATHIX
Ilodz0mogKa K meKyuiemy KOHmpoiio:
IToBTOpEeHue MaTepuana no pasaeny
"Jlorudeckue 2IeMEHTHI"
H3yuenue mamepuanog aumepamypHsix
UCHOYHUKOB:
[4], 45-69
[5], 495-515
7 OnTo3/eKTPOHHbIE 17 12 Camocmoamenvhoe usyuenue
IpudopsI meopemuueckozo mamepuana: VIsyaenue
7.1 Wupukanms 10 7 JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
7.2 Onronaps! 7 5 "OnTORNIEKTPOHHEIE TPHOOPH"

Hoozomoeka K npaKmuuecKum 3aHAMUAM:
M3yueHnue marepuana o pasaeny
"OnTORNIEKTPOHHBIE TPHOOPH!" MOTOTOBKA K
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BBITIOJTHEHHIO 33/IaHUH Ha MPaKTUYECKUX
3aHATUAX

ITodzomogKa K mexyuiemy KOHmpouio:
[ToBTOpEHNE MaTepuaa o pa3aeriry
"OnTORNIEKTPOHHEIE TPHOOPH"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[4], 501-523
8 [MuTtanne cuctemsl 18 12 CamocmoamensHoe usyuenue
YTIpaBICHUS meopemuueckozo mamepuana: VIzyaeane
8.1 | IlepBuuHbIC HCTOYHHUKH 8 5 JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery
MTUTAHUS "[luTaHue cucTeMsl ynpaBieHus"
8.2 | BropuuHble HCTOYHUKH 10 7 IloozomogKa K npaKmu4ecKum 3aHAMUAM:
NIUTaHUS W3yuenne matepuana no paszaeny "llutanue
CHCTEMBI yNpaBlIeHHUs" MOATOTOBKA K
BBINOJIHEHHIO 33JJaHUH Ha IPAKTHYECKUX
3aHATHAX
Ilo0z0mogKa K meKyuiemy KOHmpoio:
[ToBTOpenune marepuana no pasaeny "[lutanue
CUCTEMBI yIpaBiIeHUS"
H3yuenue mamepuanog 1umepamypnbix
UCIMOYHUKOG:
[1], 252-270
[2], 252-272
[5], 324-343
9 DNEeKTPOMEXaHHMUECKIE 8 5 Camocmoamenvnoe uzyuenue
KOMITOHEHTBI meopemuyuecko20 mamepuana: Vzyuenue
9.1 [Ipumenenne 8 5 JIOTIOJIHUTENIBHOTO MaTepurala 1o pasaeiny
3JIEKTPOMEXAHUYECKUX "DNIEKTPOMEXaHNYECKHE KOMITIOHEHTH!"
KOMITOHCHTOB I10020mo6Ka K npaKmu4eckum 3auAmuam:

W3yyenne marepuaia 1o pasjaeny
"DneKTpOMEXaHNYEeCKUE KOMIIOHEHTH!"
MOJrOTOBKA K BBINOJIHEHUIO 3aJaHUN Ha
MPAaKTHYECKNX 3aHATHIX

Iloozomoexa kK mexkyuiemy KOHmMpO0:
IToBTOpEeHue MaTepuana 1no pasaeny
"DeKTpoOMeXaHNUECKHEe KOMITOHEHTHI"
H3yuenue mamepuanos 1umepanmypHsix
UCMOYHUKOG:




[2], 428-461

10 OCHOBEI 20 3 - 2 - 15 IToozomoeka Kk mekywemy KOHmMpoJiio:
KOHCTPYUPOBAHHUS IMoBTOpenue maTepuana mo paszaeny "OCHOBEI
3MEKTPOHHBIX KOHCTPYUPOBAHHUS DJICKTPOHHBIX YCTPOMCTB"
YCTPOICTB Iloozomoeka K npakmuuecKum 3aHamusam:
10.1 Kpatkue cBenenus o 9 1 - 1 - 7 W3zy4yenne marepuaina o pazaeny "OCHOBBI
cucremMax KOHCTPYHPOBAHUS JIEKTPOHHBIX YCTPOUCTB"
aBTOMAaTH3UPOBAHHOTO IIOATOTOBKA K BBHIMIOJIHCHMIO 3aIJaHHI Ha
MIPOEKTHPOBAHUS MPAaKTUIECKUX 3aHATHIX
10.2 Kpatkue cBenenus o 11 2 - 1 - 8 Camocmoamebnoe usyuenue
TEXHOJIOTHU meopemuueckozo mamepuana: Vzyuenue
HM3TOTOBJICHUS JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
MEYaTHBIX AT U "OCHOBBI KOHCTPYUPOBAHUS IJIEKTPOHHBIX
MOHTaXe yCTpOHCTB"
H3yuenue mamepuanos aumepamypHbslx
UCHLOUHUKOB:
[5], 479-489,577-580
[7], 12-18
3adeT ¢ OLIEHKOM 0.3 - - - 0.3 -
Bcero 3a cemectp 180.0 32 - 32 0.3 115.7
Hroro 3a cemecTp 180.0 32 - 32 - - 0.3 115.7

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopHsie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
mucturuael; CP — camocrosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymmii koHTposb; [TA — nmpomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue ceedenus 0 NACCUBHBIX KOMNOHEHMAX 8 INEKMPOHUKE

1.1. Pe3aucTopsl, KOHACHCATOPHI, UHAYKTUBHBIC 3JIEMEHTHI. BU/IbI, OCHOBHBIC TIApaMETPHI,
METOJIMKA BEIOOPA.

Pe3ucTopbl, KOHIIEHCATOPBI, HHAYKTUBHBIC AJIEMEHTHI. BUIbI, OCHOBHBIE TIApaMETPhI, METOAMKA
BBIOOpA..

1.2. CxeMbl Ha MaCCUBHBIX KOMIIOHEHTAX U METO/IbI pacueTa.
Pacuer cxem c maccUBHBIMH 3JIEMEHTaMU Ha MOCTOSHHOM U NEepeMeHHOM Toke. IlepexomHbie
npoueccel. CymmupoBanue, nuddepeHpoBaHue 1 HHTETPUPOBAHUE. .

2. Cunoewle noaynpoeooHuKosble npubopul

2.1. lnonpl, cTaOUIUTPOHBL, TAPUCTOPHI, TPAH3UCTOPHI U T.1. VIX mapaMeTpsl U
XapaKTEePUCTUKU
OO6mue cBeIeHHs O CHIIOBBIX MOJTYIPOBOJHUKOBBIX IIprbopax. Buel, mapamerpst..

2.2. PacipocTpaHeHHBIE CXeMBbl Ha 0a3e CHIIOBBIX PUOOPOB
OcCHOBHBIE CXEMBbI CHJIOBBIX ITpeoOpa3oBaresel 1 00JacTh UX IPUMEHEHHUS. .

2.3. CxeMbl yIpaBJIeHUs] CUJIOBBIMH MTOJTYIPOBOJAHUKOBBIMU TpUOOpaMu
TpeboBanus K ympaBistomMM curHaiam. OCHOBHBIE cXeMbl (OpMHpOBaTENel HMMITYJIbCOB
yIIpaBJICHUS, IPUHLIUIIBI UX PAOOTHI, peann3yemMble PYHKIUH. .

3. BunOJZﬂDHble U noJjieevle mpaH3ucCmopsl 6 MajloCUCHAIbHbIX Yenix

3.1. CxeMbl Ha OMMOJSPHBIX TPAH3UCTOPAX
YcunurenpHble U KIHOYEBBIE CXEMBI..

3.2. CxeMbl Ha MOJIEBBIX TPAH3UCTOPAX
M cTOKOBBIN TOBTOPUTENH, KIIFOUEBBIE CXEMBI..

4. OI’leDaquHHble ycuaumeau u cxemvl Hd ux oCHoee

4.1. JInuneliHble CXEMBI
WuBepTupylomuid, HEUHBEPTUPYIOIIUNA  yCUIIUTENb, CyMMarop, Au¢¢epeHInaTbHbId
YCUIIUTENb, TUPPEepeHIIMaTOP U UHTETPATOP. .

4.2. HenuHelHBIE CXEMBI
Kommnaparop, nuk-nerekrop, Tpurrep llImurra.

5. Jamyuuxu

5.1. JlaTunuKy HEINEKTPUUECKUX BETNUMH
OO0mue cBeneHUs O JaTYMKaX HEIJIEKTPUUECKHUX BelMMYUH. CXeMbl COMpSIKEHUs JaT4uKOB C
CUCTEMOM YIIpPaBJICHHU..

5.2. JIaTYuKH 3JEKTPUYECKUX BETUINH
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O6H_[I/Ie CBCACHUA O HOAaTYHMKAX DJJICKTPUYCCKUX BCIUMYUH. CxeMbI CONPSAXKCHUA HOATYHUKOB C
CHUCTEMOM yNpaBJICHUS..

6. Jlocuueckue s1emenmol

6.1. O0mue cBeieHUsI O JOTHIECKUX MUKPOCXEMaX.
BnyTtpeHHee yCTpoHCTBO, IapaMETPHI..

6.2. CxeMbl Ha JIOTHYECKUX DJIEMEHTAX
[Tpocreiinme KOMOMHAIIMOHHBIC U TIOCIEIOBATEIIBHOCTHBIC CXEMEL..

7. Onmosiekmpontsle npubopul

7.1. Uuaukanus
WNuaukatopsl . CXxembl yIIpaBIeHHUS..

7.2. Onronapsl
[TapameTpsl, MpUMEHEHHE. .

8. Humanue cucmembi ynpaejieHuA

8.1. IlepBUyYHbIC UCTOUHUKU MUTAHUS
Turnel, mapaMeTpsl, IPUMEHEHHUE..

8.2. BTopuyHbI€ HCTOYHUKHU MTUTAHUS
Paznuunbie cXeMbl BTOPUYHBIX UCTOUYHUKOB MUTAHUS, UX MTapaMeTPhl U IPUMEHEHUE. .

9. 3JzeKmp0MexaHuquKue KOMNOHKHEHNbl

9.1. [IpumeHeHue MEKTPOMEXAaHUYECKUX KOMIIOHEHTOB
DNEKTPOMEXaHNYECKHE KOMIIOHEHTHI M UX MOJKIOYEHHUE K CUCTEME YIIPABIICHUS. .

10. Ocroesbi KOHCMPYUPOBAHUSL INCKMPOHHbIX YCIMPOUCME

10.1. KpaTKI/IC CBCIACHUA O CUCTEMAX aBTOMATHU3UPOBAHHOTI'O ITPOCKTUPOBAHUA
Bo3moxkHOCTH crucTeM ABTOMATU3HWPOBAHHOI'O ITPOCKTUPOBAHUA. HOJIFOTOBKa HpHHHHHHaﬂBHOﬁ
CXCMBI..

10.2. Kparkue cBeieHUsI O TEXHOJIOTHH N3TOTOBIICHHS ITEYAaTHBIX ITAT M MOHTaXe
PazpaboTka wueprexxa mewatHoW TwiaTel, 3D-momenu ycTpoiicTBa, O3HaKOMJIEHHE C
TEXHOJIOTHSIMU M3TOTOBJICHUS NI€YATHBIX IUIAT..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. [Tutanue cucremsl ynpasneHus. Pacuer O1oka nuTanus.;
2. CuioBble OIYIPOBOIHUKOBBIE MPHOOPHL. OCHOBBI pacyeTa cxXeM, CoJepKalluX OB,
OUMOJISIPHBIE U MOJIEBBIE TPAH3UCTOPHI. PacyeT cxembl yrpaBieHuUs.;
3. DnexkTpoMexaHMUECKUEe KOMIIOHEHTHI. Pacdyer cxem ¢ aeKTpoMeXaHUYECKUMU
KOMIIOHEHTaMH. ;
4. OnepatoHHbIM ycuauTenb. OCHOBHBIE CXEMbI BKIFOUEHHUS B AJIEKTPUUYECKUX aIlllaparax,
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UX pacyer.;

5. Natunku. Ber6op, pacuer HOpMHpYIOIIETro mpeodpa3oBaress.;

6. OnTo3neKTpOHHBIE MPUOOPHI. Pacyer cxeM ¢ ONTOAIEKTPOHHBIMHU TPHOOPAMH.;

7. CxeMbl Ha pe3ucTopax U KOHJeHcaTopax. MeToabl pacuera. MeToz IByX y3JI0B, METO
HKBUBAJIEHTHOT'O T€HEPATOPA..

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO

3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YIbTaThl 00y4YEHHUS 1O

Howmep paznena quciumiuHs (B

O1eHOYHOE CPEACTBO

Koapl
JUCLUIUIMHE COOTBETCTBUU C 11.3.1) (THI 1 HAUMEHOBAHUE)
(B COOTBETCTBUU C pazjesoM 1) HHAKATOPOB 77 |2]3]4]5]6]7]8]9]10
3HaTh:
OCHOBHBIE METO/IbI pacyeTa JUHEHHBIX U TectupoBanue/Tect "OnepannoHHbIe
HEJIMHEHHBIX JIEKTPUYECKUX LENer yeunurenn"
HJ—I'SHK-4 + + + +
TectupoBanue/Tect "[laccuBHbIC
KOMITOHEHTHI"
[TpuHIMIIBI TOCTPOCHUS CUCTEM YIIPABICHHUS TectupoBanue/Tect "OcHOBHBIE
AIEKTPUUYECKUMHU U JICKTPOHHBIMU arlliapaTaMu BOIIPOCHI KOHCTPYHUPOBAHUS
U JT-5r1k-4 + |+ |+ | +| +| + |DIEKTPOHHBIX YCTPOUCTB"
TectupoBanme/Tect
"DJIeKTpOMEXaHUYECKNE KOMIIOHEHTHI"
Ymersb:
BBITIONTHATE pacyeT AIeKTPUUYECKUX IeTel ¢ Pacuerno-rpaduueckas padora/Pacuer
HEJTMHEHWHBIMU 3JIEMEHTAMHU, ONIPEACIIATh CUCTEMBbI TUCTEPE3UCHOTO YIIPaBICHUS
3aJlaHHbIE NTapaMETPBI MIEKTPUUECKUX LEIEH, N J1-5nk-4 + |+ |+ ]|+ |+ | + | 1BUrareiaeM IOCTOSIHHOI'O TOKA C
COCTaBJISITh CXEMBI 3aMEIIIECHHUSI TI0 CITPABOYHBIM BO30YXJICHUEM OT MOCTOSTHHBIX
JTAHHBIM Ha 3JIEMEHTHI. MarHuTOB
COCTABJISITh CTPYKTYPHYIO CXEMY CUCTEMBI Pacuetrno-rpaduueckas pabora/Pacuer
YIPaBJICHUS JIEKTPUUESCKUM amapaToM CHUCTEMBI TUCTEPE3UCHOTO YITPaBICHUS
COTJIACHO TPEOOBAHUSAM TEXHUUYECKOTO 3aaHHUS; JIBUTATEJIEM MOCTOSIHHOTO TOKA C
HI['SHK-4 + + + +

- popMynHpOBaTh TEXHUYECKHE TPEOOBAHUS K
OTZEJIbHBIM y3J1aM CUCTEM YIIPAaBJICHUS JJIsL
ITOCJIETYIOIEr0 KOHCTPYUPOBAHMUSL.

BO30YXJICHUEM OT MOCTOSTHHBIX
MarHuToB
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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 yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Pacder cucTemMbl TMCTEPE3UCHOrO YIIPABIEHUS ABUTATEIEM ITIOCTOSHHOTO TOKA C
BO30Y)KJICHHEM OT MTOCTOSTHHBIX MarHuToB (PacueTrHo-Tpadudeckas padota)
2. Tect "Onepaunonnsie ycunurenu" (TectupoBanue)
3. Tect "OcHOBHBIEC BOIIPOCHI KOHCTPYHPOBAHHUS JIEKTPOHHBIX ycTpoiicTB" (TectupoBanue)
4. Tect "IlaccuBHble kKOMIOHEHTHI" (TecTupoBaHue)
5. Tect "DnexTpomexanuyeckue komnoneHTs" (TecTupoBanue)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE
3auem ¢ oyenkou (Cemecmp No7)

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIEe M JIEKTPOHHbIE U3AHUA:

1. CnpaBounuk no cunoBoii anektponuke / FO. K. Pozanos, I1. A. Boponun, C. E. PriBkun, E. E.
Yammeirus ; pen. FO. K. Pozanos . — M. : U3narensckuit nom MOU, 2014 . — 472 c. - ISBN 978-5-
383-00872-0 ;

2. Pozanos, 10. K. CunoBas 35ekTpoHHKa : y4eOHUK U1 BY30B 110 HAIIPABJIEHUIO "DJIEKTPOHUKA,
anekTpomexanuka u anekrporexHonoruu” / FO. K. Po3anos, M. B. Psa6uunikuii, A. A. KBacHiok . —
M. : Uzparensckuii oM MOU, 2007 . — 632 c. - ISBN 978-5-383-00169-1 .
http://elib.mpei.ru/elib/view.php?id=4173;

3. Tutme, VY. [MonynpoBoaaukoBas cxemorexHuka. T. 1 : mep. ¢ Hem. / V. Tutne, K. Illenk . — 12-¢
u3n . — M. : IMK TIlpecc, 2015 . — 828 c. - ISBN 978-5-97060-136-5 .;

4. Tutne, Y. lomynpoBogaukoBas cxemotexuuka. T.2 : mep. ¢ Hem. / V. Tutne, K. Illenk . — 12-¢
u3n . — M. : IMK TIlpecc, 2015 . — 942 c. - ISBN 978-5-97060-327-7 .;

5. Xoposuiy, I1. UckyccTBo cxemoTexHUKH : miep. ¢ anrd. / [1. Xoposun, V. Xumn . — 7-e u3g . — M. :
BMHOM, 2014 . — 704 c. - ISBN 978-5-9518-0351-1

6. Pozanos 1O. K., Boponus II. A., PeiBkuH C. E., Hameirus E. E.- "CrnpaBoyHuK N0 CHI0BOM
anektponuke", M3natensctBo: "U3narensckuit nom MOU", Mocksa, 2014 - (474 c.)
http://e.lanbook.com/books/element.php?pll_id=72289;

7. MbuioB I'. B.- "IledaTHble muaTsl: BBIOOp 6a30BbIX MaTepuanoB", M3narensctBo: "['opsyas
muHus-Tenexom", Mocksa, 2016 - (172 c.)

https://e.lanbook.com/book/90138.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

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

3. Windows / OnepanimonHas cuctema ceMmeiictpa Linux;
4. Buneoxondepenuuu (Maiiua, Coepmkas, BK u np);
5. SimInTech (cTynenueckas Bepcusi).

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. ba3a 1aHHBIX KypHaJI0B u31ateabcrBa Elsevier - https://www.sciencedirect.com/
5. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

6. Ba3za nannbix Web of Science - http://webofscience.com/

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

8. HanmoHabHast 3JIeKTPOHHAs1 OudmoTeKa - https://rusneb.ru/

9. ba3za naunbix IEL u3narenncra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

10. DnexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

11. ba3a oTKpBITHIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata

12. Uudopmanmonno-cnpaBoynas cucrema «Kogexc/Texakemepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep aynuropun, OcHamenune
HAaMMCHOBAHHUC
VY4eOHble ayAUuTOpUU IS DO0A-1, napTa, CTOJ MpenoiaBares, CTyl,
IIPOBEEHUS JIEKIIMOHHBIX JlexunonHas MYJIBTUMENUUHBIN IPOEKTOP, SKPaH, T0CKa
3aHSATUN U TEKYLIEro aynuTtopus Kag. MapKepHas, Habopbl IEMOHCTPALMOHHOTO
KOHTPOJIA "OMB3A" 000pyJI0BaHUS
VY4ebHble ayIUTOPUH IS DDA-13, CTOJI IIPeToiaBaTelisi, CTOJ y4eOHBI!, CTYI,
IPOBECHUS Aynuropus 9KpaH, I0cKa MapKepHasi, Ha0OphI
IIPAKTUYECKUX 3aHATUH, JIEMOHCTPAIIMOHHOT'O 000PYAOBAaHUS
KP u KII
VY4ebHble ayIUTOPUH IS DDA-11, mKkad uid JOKYMEHTOB, HIKad JUIsl XpaHEHUS
IPOBECHUS Aynuropus WMHBEHTapsl, KOMIIbIOTEpHAs CETh C BBIXO/I0M B
IIPOMEXKYTOUHOM WuTepHeT, 000pyaoBaHHE Ui HKCIIEPEMEHTOB,
aTTecTaluu TEXHUYECKas anmnaparypa, KOMIbIOTED
NEPCOHAIbHBIN, UHBEHTAPh YUEOHBIH, KHUTH,
y4eOHUKH, TTOCOOUS
Ilomemenus mis HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TIUCbMEHHBIM,
CaMOCTOSITETbHOH KomnerorepHbrit BENIAJKa ISl OJEXK/IbI, KOMIIBFOTEPHAS CETh C
paboTHI YUTAJIBHBIN 3ai BbIX0ZI0M B IHTEpHET, KOMIIBIOTED

MIEPCOHAIBHBIN, TPUHTEP, KOHUIINOHED

Ilomemmenus misa
KOHCYJIbTHPOBAHMUSI

O0A-9,

VYuurenabckas

CTYyI, IJ_IKa(I) I OACKABI, CTOJI HHCBMGHHLIﬁ,
APXUBHBIC TOKYMCHTBIL

Ilomemmenus misa
XpaHeHus: 000py10BaHUS
U y4eOHOr0 MHBEHTapsI

DDA-26, ApxuB

CTOJI, CTYJI, JOKYMCHTBI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Cucremsbl YIIPaBJICHUA MHTCIIICKTYAaJIbHBIMHU 00BEeKTaMHU

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

Tect "[TaccuBubie komnoHeHTH" (TecTupoBanue)

Tect "Onepaunonnsie yeunurenu" (TecTupoBaHue)

Tect "DnekTpomexannueckue komnoneHTol" (TecTupoBanue)

Tect "OCHOBHBIE BOIIPOCH KOHCTPYHPOBAHMSI 3JIEKTPOHHBIX ycTpoicTB" (TectupoBaHue)
Pacuyer cuctembl rHCTEPE3UCHOTO YIPaBIEHUS ABUTAaTEIEM ITOCTOSHHOTO TOKA C BO30YXK/IeHUEM
OT MOCTOSIHHBIX MarHuToB (PacueTHo-Tpaduyeckas padora)

Bujx npome:xyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

Wnnekc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4 >
paznena Henens 4 8 12 16 16
KM:
1 OO01re cBeIeHHsI O TACCUBHBIX KOMIIOHEHTAX B
JJIEKTPOHUKE
11 Pesucropsl, KOHIEHCATOPHI, HHAYKTUBHBIC JIEMEHTHI. + + 4
' Bupl, 0CHOBHBIE ITapaMeTpbl, METOIMKA BHIOODA.
19 CxeMbl Ha TaCCHBHBIX KOMITOHEHTaX M METOJIbI + + N
' pacuera.
2 CunoBble OTYIIPOBOJHUKOBBIE TPHUOOPHI
21 Jrozapl, cTaOUIAUTPOHBI, THPUCTOPBI, TPAH3UCTOPHI U + + 4
' T.1. IX mapameTpsl 1 XapaKTepUCTUKU
29 PacnipocTpaneHHbIe cXeMbl Ha 6a3e CUIIOBBIX + + 4
' nprOoOpoB
23 CxeMmbl ynpaBJIeHUs] CUIIOBBIMU + + N
' TIOJTYIIPOBOTHUKOBBIMH MTPHOOpaMH
3 bunonspHble U noneBble TPaH3UCTOPHI B
MaJIOCUTHAJIBHBIX HETSIX
3.1 CxeMmbl Ha OUITOJIIPHBIX TPAH3UCTOPAX + + +
3.2 CxeMbl Ha IOJIEBBIX TPAH3UCTOPAX + + +
4 OnepanoHHbIe YCHIIUTENN U CXEMbI HAa X OCHOBE
4.1 Jlunelinble cxembl + + +
4.2 Henunelinbie cxembl + + +
5 Hatauku
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5.1 JlaT4MKy HEIEKTPUYECKUX BEIIMYHH + + +
5.2 JlaTYnKy 3JEKTPUUECKUX BETMYNH + + +
6 Jlorudeckue 37€eMEeHThI
6.1 OO0mue cBeACHHS O JJOTUYECKHX MUKPOCXEMax. + + +
6.2 CxeMbl Ha JIOTUYECKUX JIEMEHTax + + +
7 OnTOo3JIeKTPOHHBIE TPHOOPHI
7.1 Nunukanms + + +
7.2 Onronapsl + + +
8 [Turanue cucTemsl ynpaBiIeHUS
8.1 [TepBUYHBIC NCTOYHUKH MTATAHUS +
8.2 BropuuHble HCTOUHUKY TUTAHUS + + +
9 DIEeKTPOMEXaHUYECKHE KOMITOHEHTHI
9.1 IIpuMeHeHne IEeKTPOMEXAHNYECKMX KOMIIOHEHTOB + + +
10 OCHOBBI KOHCTPYMPOBAHUS 3JIEKTPOHHBIX YCTPONUCTB
10.1 Kpartkue cBeieHus o cucreMax aBTOMaTU3MPOBAHHOTO + + +
' MPOEKTUPOBAHUS
102 Kpartkue cBeieHus: 0 TEXHOJIOTMH U3TOTOBICHHUS + + +
' MIEYATHBIX TUIAT M MOHTAXKE
Bec KM, %: | 15 15 15 15 40
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