MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/crnenuaibHocTh: 11.04.04 D1eKTpOHUKA U HAHOIIEKTPOHUKA

HaunmeHoBaHue 06pa30BaTeJII)H0]71 nporpamMmmabl: HpOMbIIIIJIEHHaSI JJIEKTPOHMKA H MUKPONIPpOECCOPHasA
TEXHHKA

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
KOHCTPYUPOBAHMUE DJIEKTPOHHOM AIIIIAPATYPBI

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yacthb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHHKAMH 00pa30BaTeIbHbIX OTHOLIEHMIT
NMPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y B1.4.02
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 1 cemecrp - 4;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( )noy y 144 yaca

IUIAHY:
Jlexknuu He MPeTyCMOTPEHO YUeOHBIM IJIAHOM
IIpakTHyeckue 3aHATHSA 1 cemectp - 32 yaca;
JlabopaTopHbie padoThI 1 cemecTp - 16 yacoB;
KoncyabTanuu 1 cemecTp - 16 yacoB;
CamocTrosiTesibHasi padoTa 1 cemectp - 75,4 uaca;

B ToM uncjie Ha KII/KP 1 cemectp - 15,7 yacos;
HNnasa koHTakTHas padora 1 cemecTp - 4 yaca;

BKJIIOYAS:
KontpoabsHas padora
TecTtupoBanue
IIpome:kyTouHast aTTeCTAIINS:

3amuTa KypcoBoii padoThI 1 cemectp - 0,3 yaca;

3auer ¢ OLEHKOI 1 cemectp - 0,3 yaca;

Bcero - 0,6 yaca

Mocksa 2025
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBoeHMs AMCHMILUIMHBI. W3YYCHHE MPUHLHUIOB KOHCTPYHMpPOBaHUS MpeoOpa3oBaTelbHbIX
YCTaHOBOK..
3agayu AUCHMILINHBI
- — MPUOOPETEHNE HABBIKOB 10 TPOSKTUPOBAHUIO KOHCTPYKIIUA MOJIYIIPOBOTHUKOBBIX
peoOpaszoBaTeneil AMEKTPUUECKON SHEPTUu;;
- — OCBOCHHE KOMITBIOTEPHBIX TEXHOJIOTUHN JJIs1 Pa3pabOTKH KOHCTPYKTOPCKOM TOKYMEHTAIUHU B
cootBeTcTBUU ¢ TpeboBanusmu ECKJI..

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeH I

Kon n HanmeHoBaHue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s
KOMIIETeHI MU HHAUKATOPA JOCTHKEHHUSA
KOMIICTCHIINH
[1K-1 Cnioco6en npoBoaute | MJI-1nk-1 3HaeT coBpemenHsbiii | 3HATH:
¥ COITPOBOX/IATh PAOOTHI IO | TEXHOJIOTHUYECKUH 0a3UC U - — CII0COOBI 3alLUTEI ICKTPOHHOM
MPOEKTUPOBAHUIO TEXHUYECKUE PEIICHUS U alrapaTrypel OT BJIUAHHUA BHCIIHCTO
YCTPOMCTB AJICKTPOHUKHA U | OCYIIECTBIISIET BEIOOP Ha SJICKTPOMAarHuTHOTO II0JIA,,
HaHORJICKTPOHUKH B OCHOBE TEXHHYECKUX - — CIIOCOOBI OXJIAXkKACHHST CHIIOBBIX
COOTBETCTBUU C TpeOoBaHUM K yCTpOHCTBaM TOJTYPOBOHAKOBBIX IPHOOPOB;.
TpeOOBaHUSIMU AIIEKTPOHUKH U
TEXHUYECKOTO 3a/1aHMs HaHOMIEKTPOHHUKHU YMCTb.

- — KOHCTPYHPOBAaTh MpeoOpa3oBaTeIbHbIC
YCTaHOBKH C YYETOM 3aJIaHHBIX
TpeOOBaHUH IO 0OECIICYCHUIO TEIIJIOBBIX
PEKUMOB TOJTYITPOBOIHUKOBBIX MPHOOPOB
¥ TIOMEXO03aIIUIIEHHOCTH.

- — IPOBOJIUTH TEIUIOBOM pacyer A
o0ecrnevyeHns TEIIOBbIX PEKUMOB
MOJIYIIPOBOJTHUKOBBIX TPUOOPOB;.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodeccCHOHATbHOW —00pa3oBaTelbHON Iporpamme
[IpombIinieHHast 3MEKTPOHMKAa M MHUKporpoueccopHas TexHuka (nairee — OIIOII), nanpaBneHus
noarotoBku 11.04.04 DnekTpoHHKa U HaHOZJEKTPOHUKA, YPOBEHb 00pa3oBaHUs: BbICIIee 00pa30BaHUE -
MarucTparypa.

baszupyertcs Ha ypoBHe BbICIIero 00pa3oBaHus (6akaiaBpuaT, CIICIIUATHUTET).

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH JTUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTH(PUKALIMOHHOMN pabOoTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHbI
3.1 CTpyKTypa THCHUNINHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A aTTecTaluu
o KITP 'K HKKIT | TK CEMeECTpe /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Oo0ecrnieueHne 47 1 - 8 16 - - - - - 23 - Camocmoamensnoe uzyuenue
TETJIOBBIX PEKHMOB meopemuuecKo20 Mamepuana:
paboThI 3JEKTPOHHOM CaMOCTOATENILHOE U3yUYeHUE MaTepuaa cTp.
anmapaTypsl 154242 TIpoekTHpOBaHNE HCTOYHHKOB
1.1 ObecnicucHue 47 - 8 16 - - - - - 23 - 3JIEKTPOIUTAHUS 3JICKTPOHHOM almaparyps
TEIJIOBBIX PEXKUMOB yaeOHoe mocobue JjIsi By30B O
paboThI 2JEKTPOHHON cnennansHocTM 210201 "IIpoektupoBanue U
anmaparypsl TEXHOJIOTHSI PaJHO3IEKTPOHHBIX CPEACTB" U
210202 "I[IpoexkTupoBaHUE U TEXHOJIOTHUS
JIEKTPOHO-BBIYMCIUTEIBHBIX CPEICTB"
HanpasiieHus 210200 "IIpoexkTupoBanue u
TEXHOJIOTHUS 31eKTpoHHBIX cpencts" / O. K.
Bepesun, u np. ; Pen. B. A. llaxHoB . — 4-¢
u3n., mepepad. u gom . — M. : KaoPyc, 2010 . —
536 c.
2 ONeKTpOMarHUTHBIE 14 - 2 4 - - - - - 8 - CamocmoamensHoe usyuenue
IOMEXH HeopemuuecK020 Mamepuana:
2.1 DNeKTpOMarHUTHbIE 14 - 2 4 - - - - - 8 - CaMOCTOSTENIbHOE U3ydyeHue cTp. 275-345
TIOMEXH [TpoekTpoBaHMe ¥ TEXHOJIOTHS MEYATHBIX TUIAT
: y4eOHHK AJIsl By30B 110 HAIPaBJICHUIO
"[IpoexTnpoBaHye ¥ TEXHOIOTHUS HIEKTPOHHBIX
cpencte* / E. B. [luporosa . — M. : ®opym, :
NH®PA-M, 2011 . — 560 c. — (Beicmee
oOpazosanue) . - ISBN 5-8199-0138-X .
3 OKpaHUPOBAHUE U 14 - 2 4 - - - - - 8 - Camocmoamensroe usyuenue
3a3eMJICHHE HeopemuuecKko20 Mamepuana:
31 OKpaHHpOBaHHUE U 14 - 2 4 - - - - - 8 - caMmocTosTeNIbHOe n3y4denue ctp. 234-302
3a3eMJICHUE [IpomsbInieHHAs YIEKTPOHNUKA: YICOHUK IS
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9HEPTETUYCCKHX M DIICKTPOMEXaHHUECKUX
cneuuanbHocteit By3oB / 1O. C. 3abpoauH . — 2-
e m311., ctep . — M.: Anbsiae, 2008. — 496 c.
ISBN: 978-5-903034-34-5.

OeKTpoMarHuTHas
COBMECTUMOCTb
HMITYJIECHBIX
HCTOYHHKOB
SJIEKTPOITUTAHHUS

32.7

20.7

41

DeKTpoMarHuTHas
COBMECTUMOCTb
UMITYJIbCHBIX
HCTOYHHUKOB
DJIEKTPOIUTAHUS

32.7

20.7

Ilo0z0mo6Ka K npaKmuuecKum 3aHaAmusm:
Wzydenne maTepuana 1mo pa3ueiy
"DIeKTpOMarHuTHas COBMECTUMOCTh
UMIYJIbCHBIX HCTOYHUKOB AJICKTPOIHTAHUS"
ITOITOTOBKA K BBITIOJHEHUIO 33 JaHUK Ha
MPAaKTUIECKUX 3aHATHIX

Ilod20mo6Ka K KOHMPOIbHOU padome:
W3yueHne maTepuaoB Mo pas3zaeiny
DIEKTPOMArHUTHAsI COBMECTUMOCTh
HMIYJIbCHBIX HCTOYHUKOB DJICKTPOIUTAHUS U
MOJITOTOBKA K KOHTPOJIBHO# paboTte
Ilodzomoeka domauinezo 3a0anus:
[MoxroToBka AOMAITHETO 3aJaHUS HAIIpaBJICHA
Ha OTPabOTKy YMEHUH pemieHus
npogeccHOHANBHBIX 3aa4. JloManrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"DJIeKTpOMarHUTHasE COBMECTUMOCTh
HUMITYJIbCHBIX HCTOYHHKOB IEKTPOIUTAHUS"
Marepuainy. JloNnOJIHUTENBHO CTYACHTY
HE00X0IMMO U3YYHTh JTUTEPATyPy U pa3zoOparThb
IIPUMEPHI BBITIOIHEHUS TOT00HBIX 3aJaHUH.
[IpoBepka qoMaITHETO 3aaHUsT TPOBOJUTCS 110
MPECTAaBICHHBIM TUCBMEHHBIM paboTaM.
Iloo2omoeka K ayounopHbiv 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEHUS 33JJaHUI TI0 JIA00OPaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJa4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK K€ U3y4UTh BOIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
pasnene "DIeKTpOMarHuTHas COBMECTHMOCTh
HMIIYJIbCHBIX HCTOYHHKOB DJICKTPOIUTAHUS"
MaTrepuany.




Ilodzomogeka Kypcosozo npoexma: KypcoBoii
MIPOEKT BHITIONHAETCS 110 HHAUBUIYATbHOMY
3a7aHuio. B pamkax paboTsl HEOOX0AUMO
paccunTaTh OCHOBHBIC TTOKa3aTeNN paboThI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemenue. KypcoBoii IpOEKT peaycMaTpuBaeT
MOSICHUTENBHYIO 3aITICKY C pacueTaMy 1
rpadudeckyro 4acTb. B 3amanue BxoauT pacder
CIEeNYIOIINX NOKa3aTeNen:

Ilposedenue uccnedosanuii: Pabora
BBINOJIHACTCS [0 MHANBUAYAIBHOMY 3a/IaHHIO.
Jlng npoBeneHust HCClIeI0BaHMS IPUMEHSIETCS
CIEIyIOINe MaTepHabl:

IlodzomogKa K meKyuiemy KOHmMpOJio:
IToBTOpEeHue MaTepuana no pasaeny
"DIIeKTpOMarHUTHasE COBMECTUMOCTh
UMITYJIbCHBIX HCTOYHHUKOB 3JIEKTPONUTAHUS"
Iloozomoexka pacuemmnvix 3ad0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
pazzeny "DIeKTpOMAarHUTHAsE COBMECTUMOCTh
HMITYJIbCHBIX HCTOYHHUKOB 3JIEKTPOIUTaHUS".
CryneHTsl He00XOAUMO MTOBTOPUTH
TEOPETHYECKHUI MaTepHa, pa3oopaTs MPUMEpPhI
peIIeHNs aHAIOTHYHBIX 3a/1a4. IIPOBECTH
pacueTsl 10 BapHaHTy 3aJaHUs U CIIENaTh
BBIBOJIBI. B KadecTBe 3a1aHUs UCHIOIB3YIOTCS
CIIEYIOIIHE YIPAXKHEHNUS:

Ilposedenue Ixcnepumenma: Padora
BBITIOTHSACTCS 110 HHANBUIyaTbHOMY 33/1aHHIO.
Jli1st IpoBeIeHNs HCCIIeI0BAHMUSI IPUMEHSIETCS
creyroniee 000py10BaHHE:

Ilodzomogxa kypcosou padomuwi: Kypcopas
paboTa npeacTaBiIeHa B BHJE KPYITHOH 3a1aun
Mo yueOHOMY Kecy, OXBaThIBAIOMIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa IIPOEKTHOTo perreHus. [Tpumep
3aaHuA:

Camocmoamenvroe usyuenue
meopemuyeckozo manepuana: Nzydenve
JIOTIOJIHUTENIBHOT0 MaTepHaia o pa3zieiny
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"DNeKTpOMarHUTHasE COBMECTUMOCTh
HMMITYJIbCHBIX UCTOYHUKOB JIEKTPONUTAHUS "
3aver ¢ OLEHKOM 0.3 - - - - 0.3 -
Kypcosas pabora (KP) 36.0 - - - 16 0.3 15.7
Bcero 3a cemectp 144.0 - 16 32 16 0.6 75.4
Hroro 3a cemecTp 144.0 - 16 32 16 4 0.6 75.4

IIpumeuanue: Jlek — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIbTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nnauBuyanbHble KOHCYIBTAIIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpyrmnoBsie KOHCYIbTaIMU IO pa3ienaM
muctumuael, CP — camocrositenbHas pabota crynenta; MKP — unast konraktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obecneyenue meniogulx pexicumos pabomol d1eKmpoHHOU annapamypbl

1.1. OGecrieueHre TEIIOBBIX PEKUMOB PaOOTHI JICKTPOHHOM anmaparypbl

OcHoBHBIC TIOHATHS TeIUIoNepenadn. MeToa 3JIeKTPOTEIUIOBBIX aHAIOTHid. Pacder TeraoBhIX
PEKUMOB METOJIOM AJICKTPOTEILUIOBBIX aHanoruii. Termoornada pedpucroit moBepxHoctu. Pacyer
oxjamurens. PacueT CHCTeMBl TPUHYAUTEIHHOTO BO3AYIIHOTO OXJIAXKIACHHS: MOIIHOCTh
BEHTHJISITOPA, TEIJIOBOM pacyer, pacyeT NaBJICHHS, KOHCTPYKIMH CHUCTEM IMPUHYIUTEIHHOTO
BO3JYIITHOTO OXJAXKICHUS, TOPSIOK pacyeTa, YIOPOIICHHBIH pacueT. Pacder cucTeMbl
€CTECTBEHHOTO OXJIaxkIeHHsI. Mukpomoaynu. CucreMa TepMOAIEKTPUIECKOTO OXJIKICHUS. .

2. DnexkmpomazHumHble nomexu

2.1. DNeKTpOMarHuTHbIE MOMEXH

OO6mue cBefeHust 00 JIEKTPOMArHUTHBIX MoMexax. B3auMHoe BiIMsHUE UCTOYHUKA MMUTAHUS U
npeoOpa3oBareis. 3amuTa OT 3JSKTPOMArHUTHBIX ToMmeX (Kiaccudukaus crocoO0B 3alllUThI).
YMEHBIICHHE Mapa3suTHBIX EMKOCTEH MECTHBIM D3KPAaHUPOBAHHEM. YMCHBIICHUE Tapa3sHTHBIX
WHAYKTUBHOCTEH palMOHAIBHBIM MOHTA)XOM COEIMHUTENbHBIX TMPOBOJHUKOB. DKpaHUPOBAHUE
MPOBOJHMKOB: 3alllUTa OT 3JEKTPUYECKOro TOJs, 3alldTa OT MarHuTHOro mousss. Hemocratku
3a3eMIJICHUS IKpaHa ¢ ABYX CTOPOH..

3. Dxpanuposanue u 3azemieHue

3.1. DkpaHupoBaHueE U 3a3eMIICHUE

3amuTa OT BJIMSHUS KOPOTKO3aMKHYTOTO KOHTYypa 3eMJIM. 3a3eMJIeHUE 3KpaHoB Kabenei B BY
nensix. 3azemieHue 3kpanoB kabesneit B HU nemsix. MoHTaX MPOBOJHUKOB 3a3eMJICHUS U MUTAHUSL.
MoHTaX MPOBOJHUKOB MUTAHHUS MOTpeOuTeNeil pa3HbIX TUMOB. MOHTaX MPOBOJHUKOB MUTAHUS
JUIs GOJBIIOrO YHCiIa OAHOTHUIIHBIX MOTpeduTeneil. MOHTaX NMPOBOAHUKOB PAa3HECEHHBIX LEMEH.
MoHTax MPOBOJHUKOB MEXKIY IIKagaMu (CTOMKAMH) JIEKTPOHHOMN anmaparypahl..

4. aﬂeKmpOMCZZHMWZHa}Z COBMECMUMOCNTb UMNYIBCHBIX UCNIOUYHUKOG SJIEKMPOonumarnusi

4.1. DnexTpoMarHuTHas COBMECTUMOCTb UMITYJIbCHBIX HCTOUYHHUKOB AJIEKTPOIUTAHUS

DJeKTpPOMarHUTHBIE IOMEXH B NPeoOpa3zoBaTessixX: MOMEXH, 00YCIOBIEHHbIE HEPALMOHAIBHBIM
MOHTaKOM; NIOMEXHM Ha IIeTH YIpaBJICHUS OT CETH; MOMEXHM Ha LENU YNpaBlIeHUS OT CUIOBOM
4acTH; MOMEXHM Ha cucTeMy ympasieHus. [lomexomopasinsionmye (QUIBTPBL: OOIIME CBEICHHS O
¢unbTpax, aHAIU3 YaCTOTHOM XapaKTepUCTUKHU, dieMeHTHas 0a3za. CriennanbHble TpeOOBaHUS JUIs
TPACCUPOBKH NE€YATHBIX IUIAT..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. 14.TTomexonoaasmustomue GuibTphl. Pacuer BXxoaHoro cereBoro ¢puisTpa (2 yaca).;
2. 2. TeroBast MOJie b TOTYIPOBOJIHUKOBOTO Mprubopa. PacueT miockoro oxiagurens (2
qaca).;
3. 5.Bb160p noaynpoBOAHMKOBBIX MPUOOPOB I10 JOIMYCTUMOM TeMIieparype.
HecranmonapHsle TeIIoBbIe pexXUMbI pabOThI MOJIYTIPOBOAHUKOBBIX MPUOOPOB (2 yaca).;
4. 6.Pacuer cucTeMbl NPUHYIUTEIBHOIO U €CTECTBEHHOTO BO3AYIIHOTO OXJIaXAeHUS (2
qaca).;
5. 8.3amuTa noaynpoBOJHUKOBBIX IPUOOPOB OT MEPErpy30K, KOPOTKOTO 3aMbIKAHUS U
nepeHanpspkeHuit. Beroop u pacueT npenoxpanuTenei, Bapuctopos (2 gaca).;
6. 9.00mue cBeneHust 00 IEKTPOMArHUTHBIX MTOMEX. DJIEKTPOMArHUTHBIE TIOMEXH B
npeoOpa3oBarensx (2 yaca).;



7. 12.31€KTpOMarauTHas COBMECTUMOCTb UMITYJIbCHBIX HCTOYHUKOB 3JIEKTPONUTAHUSA (2
yaca).;

8. 1.0cHoBHBIE MOHATHA TEIUIONEpeadn. Pacyer TemmoBbIX MpUOOPOB METOAOM
JIEKTPOTEIIIOBOM aHATIOTHH.;

9. 7.Muxpomonynu. TepmoaniekTpuueckoe oxjaxaeHue. BoasHoe oxnaxaenue (2 yaca).;
10. 3.Termmootnaya pedpucToii moBepxHocTh. Pacuer pebpucroro paauaropa (2 gaca).;
11. 15.Cnenuansabie TpeOOBaHUSA 111 TPACCUPOBKH MEYATHBIX At (2 vaca).;

12. 16.CxeMOTeXHUYECKHE CITOCOOBI 3aITUThl MEXaHUYECKUX KOHTAKTOB (2 Yaca).;

13. 10.PaunoHanbHBI MOHTaX OOIIMX IPOBOJHUKOB B CHCTeME ynpaBieHus. CIeKTphI
3JIEKTPOMArHUTHBIX ToMeX (2 Jaca).;

14. 13.13mepeHne 351eKTpOMarHuTHBIX yMoB. CIieKTphl IyMOB (2 4aca).;

15. 11.OxpaHupoBaHue MPOBOAHUKOB. 3a3eMJICHHE IKPAHOB Kabeseil B HU3KOYAaCTOTHBIX U
BBICOKOYACTOTHBIX LIeTisiX (2 yaca).;

16. 4. KontponbHas padorta Ne 1 (2 gaca)..

3.4. Tembl 1a60paTOPHBIX padoT
1. 1.Co3nanue 6MOAMOTEKH 0OBEMHBIX KOMIIOHEHTOB CUJIOBBIX MOJIYIPOBOAHUKOBBIX
npeoOpazoBarenei (4 yaca).;
2. 2.Co3pnaHue yepTexa 001Iero Buaa CuiaoBoro Moayiisi. KomMnoHoBka 31€eMeHTOB B
ANEKTPOTEXHUYECKOM IKady. (4 yaca).;
3. 4. KoMIioHOBKa CUJIOBOM YacTH U CUCTEMBI yIpaBiieHus (4 yaca).;
4. 3.Co3nanue 3D KOMIIOHOBKH MEYaTHBIX IIat (4 yaca).

3.5 KoncyabTanuu

Ipynnoevie koncyromayuu no pasoeaam oucyuniunsl (1°'K)

1. OOGcyxnenue wmaTepuanoB Mo Keiicam pasnena "Co3ganue OHOTMOTEKH OOBEMHBIX
KOMITOHEHTOB CHJIOBBIX IIOJYIIPOBOJHUKOBBIX ITpeoOpazoBaTenei”
2. OOcyxaeHne MaTepHraloB Mo kelicaMm pazjaena "Co3nanue yepTeska o0IIero Biaa CUIOBOTO
Monyiia. KoMIoHOBKa 371EMEHTOB B 3JIEKTPOTEXHUUECKOM IIKady"
3. OOcyxnenue marepuanoB mo keiicam pasaena "Co3ganue 3D KOMIOHOBKM TEYAaTHBIX
miat», «KoMIOHOBKA CHIIOBOM YacTH U CHCTEMBI yIIpaBieHus"
Hnousuoyanvrvle koncyromayuu no Kypcosomy npoemy /pabome (MUKKII)

1. Koncymprammu TpoBOJATCA 1O paszaeny "Pacder TemioBoro pexuma pabOTHI
MOJTYITPOBOTHUKOBOTO Iipudopa”

3.6 TemaTuka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
1 Cemectp

Kypcogas pa6ora (KP)

Temsl:

- Tema: «KoHCTpyHpOBaHHE CHIIOBOTO MOAYJIS».

I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henens 1-4 5-8 9-12 |13-16 | 3auerHas
Pasnen 1 1,2 2,3,4 |4 3amura
KYpPCOBOTO KYpPCOBOTO
MPOEKTa MPOEKTa
O0beMm 20 30 30 20 -

pasnena, %

Brimonnenusii | 20 50 80 100 -




00BeM
HapaCTaOIINM
uroromM, %

Howmep paznena

Pasnien kypcoBoro mpoekra

1

Pacuer TennoBbIX peKUMOB JIEKTPOHHOM aIapaTypbl

2 ObecneueHue EKTPOMarHuTHON COBMECTUMOCTH. [ToMexo3aluIeHHoCTh
annaparypsl

3 TpaccupoBKa e4aTHBIX IJIAT CUCTEM YIIPABJIEHUS U UHAUKALUU

4 KoMmnoHoOBKa 371eMEHTOB CHIJIOBOM CXEMBbI M CUCTEMBI YIIPABJICHUS B KOpITyce

YCTPOMCTBA 31IEKTPOHHOM ammaparypbl
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

O1eHOYHOE CPEIICTBO
(THI ¥ HAUMEHOBAHUE)

3aIIaHUPOBAaHHbBIE PE3YIbTaThl 00YUEHU 110 TUCLMILIIMHE Konbl
(B COOTBETCTBMH C pa3aeioMm 1) HMHJIUKaTOpOB COOT];e?lT ;3 e
1]12]3]4
3HaTh:
— CII0COOBI OXJIAXKICHHSI CUJIOBBIX IOJIYTIPOBOJAHUKOBBIX V-1 + TectupoBanue/DkpaHupOBaHUE U 3a3€MIICHUE
puOOpoB; ]
— CIIOCOOBI 3aIUTHI JEKTPOHHOH anmnapaTypbl OT BIUSHUSL TectupoBanue/DneKTpoMarHuTHas
BHEIITHETO 3JICKTPOMAarHUTHOTO ITOJIS; W-1nk + | COBMECTHMOCTb UMITYJIbCHBIX HCTOUHUKOB
JIEKTPOIIUTAHUS

Ymersb:
— MPOBOJNTH TEIJIOBOM pacyeT ik 00eCTIeYeHHS TETIOBBIX V-1 + KonTtpomnbHast pabora/ObecrieueHue TeroBbIX
PEKUMOB [IOJYITPOBOIHUKOBBIX TPHOOPOB; ] PEKUMOB PaOOTHI AJIEKTPOHHOH annaparypsl
— KOHCTPYHPOBATh MPeoOpa3oBaTeIbHbIC YCTAHOBKU C YI€TOM KonTtponbHast pabota/DneKTpOMarHuTHBIC
3aJJaHHbIX TPEeOOBaHM 0 00ECIeYeHHIO TEIUIOBBIX pekuMoB | MJI-1nk-1 + HIOMEXH
TIOJTYITPOBOTHUKOBBIX MMPHOOPOB M TIOMEX03AIIUIICHHOCTH.
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. ObecrnieueHne TEIOBBIX PEKUMOB PaOOTHI AIEKTPOHHOH anmaparypsl (KoHTponbHas
pabora)
2. DxpanupoBaHue u 3azemiienue (TectupoBaHue)
3. DAeKTpOMarHuTHasE COBMECTUMOCTh UMITYJIbCHBIX HCTOYHUKOB 3JIEKTPOMUTAHUS
(TectupoBanue)
4. DnexkrpomaruutHbie nomexu (KonrponsHas pabora)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
banmibHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SBIIETCS MpUIIokeHHueM b.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

3auem c oyenxou (Cemecmp Nel)
OneHka OmNpenemnsieTcss MO COBOKYITHOCTH PE3YJIbTAaTOB TEKYIIErOo KOHTPOJS YCIEBAEMOCTH B
cootBeTcTBUH ¢ [lonoxenunem o OamibHO-peUTHHTOBOM cucTeme s cryaeHToB HUY «MOW».

Kypcosas paboma (KP) (Cemecmp Nel)
Ouenka ompenensercs MO COBOKYMHOCTH pPE3yJIbTaTOB TEKYIIEr0 KOHTPOIS YCIIEBAEMOCTH U
pEe3yJIBTATOB 3aIlUTHI B COOTBETCTBHH C [loiokeHHEM O OaUTbHO-PEUTHHTOBOW CHCTEME IS
crynentoB HUY «MOW».

B numiom BeICTaBIsieTCs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. IlpoekTpoBaHuEe HUCTOYHUKOB JIEKTPOITUTAHUS SJIEKTPOHHOH anmapaTtypsl : yueOHoe nocodue
Juist By30B 1o crienmanbHocTsM 210201 "[IpoexkTrpoBaHue U TEXHOIOTHS PagHO3IEKTPOHHBIX
cpencts" n 210202 "IIpoekTupoBaHNE U TEXHOJIOTUS AJIEKTPOHO-BBIUNCIUTEIBHBIX CPEACTB"
HanpassieHus 210200 "TIpoexTrpoBanue u TexHonorus 3aeKkTpoHHbIx cpeacts” / O. K. bepesun, u
ap. ; Pen. B. A. lllaxuoB. — 4-e u3zn., nepepad. u nom. — M. : KuoPyc, 2010. — 536 ¢. — ISBN 978-5-
406-00230-8.;

2. MbuioB I'. B.- "[leuyatnble miaTsl: BeIOOp 0a30BbIX MaTepuanioB", M3narensctBo: "['opsuas
muHus-Tenexom", Mocksa, 2016 - (172 c.)

https://e.lanbook.com/book/90138;

3. IMuporoga, E. B. [IpoektupoBaHue 1 TEXHOJIOTUS MEYATHBIX I1JIAT | YUeOHUK JJIsl BY30B 110
HanpasieHuto "[IpoekTupoBaHue U TEXHOIOTUs eKTpoHHBIX cpeacTs® / E. B. ITuporosa. — M. :
®opym : UHOPA-M, 2011. — 560 c. — (Beicmee oopazoBanne). — ISBN 5-8199-0138-X.;

4. 3a6poaum, 0. C. [IpombliieHHas: SIEKTPOHHKA : YUEOHUK [l SHEPTeTUUECKUX U
AIIEKTPOMEXaHUYECKUX crenraabHocTel By30B / FO. C. 3abpoauH. — 2-e u3j., crep. — M. : AnbsHc,
2008. — 496 c. — ISBN 978-5-903034-34-5..
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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 / OnepanrionHas cucrema cemeiictra Linux;

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

5. SmathStudio.

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

CIIPaBOYHBIC CUCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3a nanHbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHbBIE pecypchbl U3AaTebcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. baza nannbix Scopus - http://www.scopus.com
9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/
10. 3BC "KoncyabTant cryaenra' - http://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenne
HAaMMCHOBAHHUC
Y4eOHble ayAUTOPHH IS C-201, YyeOnas rapTa co CKaMbe, CTOJI MPEeIo1aBarTes,
MIPOBEACHUS JICKIIUOHHBIX ayIUTOpUs CTYJI, JOCKa MEJIOBas
3aHATUI U TEKYILIETO K-120, MamuHHbI} 321 cepBep, KOHAULIMOHED
KOHTPOJIA NBI{
VYyeOHble ayAUTOPUH IS C-201, YyeOnas rapTa co CKaMbeH, CTOJI IIPENOIaBaTells,
MIPOBEACHUS TPAKTUYECKUX ayIUTOpUs CTYJI, JOCKa MEJOBast

3ansatui, KP u KII

VY4eOHble ayAUTOpUH IS
MIPOBEACHUS
1ab0paTOPHBIX 3aHATUI

E-1016, KomnbroTepHbIii
KJ1acc

CTOJI, CTYJI, IIKa(, TyMOa, KOMIIbIOTEPHAs
CeThb ¢ BBIXOJAOM B MHTEpHeT,
MYJIbTUMEIUNHBIN IPOEKTOP, TOCKA
MapKepHasi, KOMIIIOTEP NEPCOHAIbHBIN

VY4eOHble ayAUTOpUH IS

C-201, Yuebuas

napra co CKaMbefI, CTOJI IpCrogaBaTelisd,

IIPOBEICHUS ayJuTopus CTYJ, JOCKa MEJIOBast
MPOMEKYTOUHOMN K-120, MammHHBIHM 3a1 cepBep, KOHAUIMOHED
arTecTaluuu UBI]
[Tomemenus st HTB-303, Jlekunonnas CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
CaMOCTOSITENIbHON PabOTHI ayJIuToOpuUs MUCbMEHHBIN, BeIIaJIKa JJIsl OJICKIbI,
KOMITBbIOTEpPHAS CETh C BBIXO/I0M B
WHTepHeT, KOMIbIOTEp MEPCOHATIBHBIMH,
NPUHTEP, KOHJUIIMOHEP
[Tomemenus ans E-324/1, CTOJI, CTYJI, IKad A JOKYMEHTOB, IIKad
KOHCYJIbTUPOBaHUS [IpenogaBarenbckas JUTSL OI€KTBI
kad."TIpom.om."

[TomemeHus s XpaHeHUS
o0opyIoBaHUs U y9€OHOTO
WHBEHTapS

E-324/5, Meronnyeckuii
KaOuHeT Kad.
"I[Tpom.om."

rapTra, CTyJ, BeIaJIKa JUUIs OJEKIbI,
KOMITBIOTEPHAS CETh C BBIXOJOM B

WHTepHeT, MyIbTUMEIUNHBIN IIPOEKTOP,

JI0OCKa MapKepHasl epe/IBIKHas, HOyTOYK

13




14



IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KoHcTpynpoBaHue 31eKTpOHHOM anmnaparyphbl

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1 OobecneueHne TEIJIOBBIX PEKHUMOB pabOTHI AIEKTPOHHOM arapaTtypbl (KoHTponbsHas padoTa)

KM-2 DOnekrpomarauthbie nomexu (KortponsHas padora)

KM-3 DOxkpanupoBanue u 3azemienue (TectupoBanue)

KM-4  DnexTpoMarHuTHas COBMECTUMOCTb UMITYJIbCHBIX HCTOUHUKOB JIEKTPOIUTAHUS

(TectupoBanue)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM-
Howep Paznen nucuuninHb RM: L 2 3 4
pasjena Henens 3 7 11 15
KM:
1 ObecneueHne TEIIOBBIX PEKUMOB PAOOTHI AIEKTPOHHON
anmaparypel
11 ObecneueHne TEIIOBBIX PEKUMOB PAOOTHI AIEKTPOHHON N
' annaparypsl
2 OJEeKTpPOMarHUTHbIE IOMEXHU
2.1 ONEKTPOMAarHUTHBIE IOMEXH +
3 DKpaHHpOBAHUE U 3a3eMJICHHUE
3.1 OKpaHHPOBAHME U 3a3EMJICHUE +
4 DJEeKTPOMarHUTHAS COBMECTUMOCTh UMITYJIbCHBIX
UCTOYHUKOB JICKTPONUTAHUS
41 DJEeKTPOMarHUTHAS! COBMECTUMOCTh UMITYJIbCHBIX N
' UCTOYHUKOB JICKTPONUTAHMSI
Bec KM, %: | 20 20 40 20
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

KoHcTpynpoBaHue 31eKTpOHHOM anmnaparyphbl

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIA YCIEeBAeMOCTH IO KYpPCOBOM

padore:

KM-1 Cobmonenue rpaduka Boimonnenus: KP

KM-2 Ormenka BBITTOJTHEHHS pa3aeiios 1, 2

KM-3 TpaccupoBka re4aTHbIX IJIaT CUCTEM YIIPABJICHUS U WHIANKAITUN

KM-4 KoMnoHOBKa 371€eMEHTOB CHJIOBOM CXEMbI U CUCTEMBI YIIPABIICHHUS B KOPITYCE YCTPOHCTBA
AJIEKTPOHHOM anmapaTypsl

Bujx npome:xxyTouHoii arrecranmu — 3amura KP.

WNnpexe KM- | KM- | KM- | KM-
Howep Paznien kypcoBoro nmpoekta/KypcoBoi paboThI KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 Pacuer TennoBsIX peKUMOB JIEKTPOHHOM aIapaTypbl + +
2 ObecnieueHue 37eKTPOMarHUTHON COBMECTUMOCTH. + +
IToMex03aMIIEHHOCTh annapaTypsl
3 TpaccupoBka neyaTHBIX IJIAT CUCTEM YIIPaBJIEHUS U +
VHIVKAUU
KoMInoHOBKa 371EMEHTOB CHIIOBOM CXEMBI U CUCTEMBI
4 YIIPABJICHUS B KOPIIyCE YCTPOMCTBA 3JIEKTPOHHON + +
annaparypsl
Bec KM, %: | 20 30 30 20
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