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
HaumeHnoBanune o6pa3oBaTejibHOI nporpaMMmel: JIazepHas M onTH4eckasi H3MepHUTEJIbLHAS 3JIEKTPOHUKA
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBBI PABPABOTKH DJIEKTPOHHBIX YCTPOMCTB HA BA3E

JIMC

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

YacTb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uit

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 3;

Yacos (Bcero) no yueoHomy
IIAHY:

108 yacoB

Jexnun

2 cemecTp - 16 yacos;

IIpakTnyeckue 3aHATHSA

2 cemecTp - 16 yacos;

JladopaTopHbie padoThI

2 cemecTp - 16 yacos;

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

2 cemecTp - 59,7 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYas:
TecTrupoBanue
KontpoabsHnas padora
Cemunap

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

2 cemectp - 0,3 yaca;

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CeepeHuna o snagensue U3MN M3K

Bnageney, Moponkos A.1O. o
[IpenoaBaTenn [T — R50de0749-PoroyKovAY-558a93C A 1O. ITopoiikoB
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%,KOBO'HHTCHB o Ceenennn o enagensue L3N M3K H.M.
V) pagoBaTeHLHOH Bnageney, CKopHAKoBa H.M,
IIPOrPAMMBI Vnernrngmarop  RO84920bc-SkorniakovaNM-67f74b CKOpHSIKOBa

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»

o o Ceefenua o Bragensue L3N M3aKn
3aBez[y}ogmH BBIITYCKaIOIICH Lo UL Brageney CKopHsKoBa H.M. HM.
kadenpoi - MU ¢ Vasrrndmarop__ ROBA920bC-5korniakovaNM-67174b CKopHSIKOBa




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leanb ocBoOeHMsI TUCHUIIUHBI: V3ydyeHrne oCHOB pa3pabOTKH YCTPOUCTB IU(PPOBOI IEKTPOHUKH

Ha 0a3e MPOrpaMMHUPYEMbIX JTIOTUIECKIX UHTETPATBHBIX CXEM.
3agaum QM CHMILTHHBI

- OcBOEHHUE TEOPETHUECKUX OCHOB ITOCTPOEHUS YCTPOUCTB M (PPOBOI SJTEKTPOHUKH;
- [IpnoGperenue nunpopmaiuu 00 yCTpOHCTBE OCHOBHBIX BUIOB IIPOTPAMMUPYEMBIX JIOTHYECKHUX

HHTCIPAJIbHBIX CXCM;

- [IpuoOperenune HaBbIKa IPUHUMATh U 00OCHOBBIBATh KOHKPETHBIE TEXHUYECKUE PELICHUS IPU
pa3paboTKe pa3TUYHBIX 3JICKTPOHHBIX YCTPOUCTB.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

[IK-2 Cniocoben npoBouTh
UCCIIEIOBaHUS U
pean30BbIBaTh IPOEKTHBIE
pELIeHHsI ¢ TOMOILIbIO
Ja3epHbIX U ONTUYECKUX
U3MEPUTEIIBHBIX TPHOOPOB
Y KOMILIEKCOB

NJI-2nk-2 YMeeT npoBOIUTH
UCCIIC/IOBaHMS U
pean30BbIBaTh IPOEKTHBIE
pEeLIeHHs C TIOMOLIbIO CPE/ICTB
aBTOMAaTHU3ALMU JUISl JTa3€PHBIX
U ONTHYECKUX U3MEPUTEIIbHBIX
puOOPOB U KOMILJIEKCOB

YMETb:
- BBITIOJIHATH 0a30BYI0 pa3pabOTKy
AIIEKTPOHHBIX YCTPOWCTB B COOTBETCTBUU C
TCXHUYCCKHUM 3aJaHUCM Ha COBPCMCHHBIX
SI3BIKaX OIMHCAHMS allapaTypsl.

PIIK-1 CriocoGeH pemiarhb
3a1a9u MHQPOBU3ALININ B
cBoel mpodeccuoHaTbHON
obnactu

WJI-1prk-1 3HaeT cpeacTBa
IPOrPaMMHOTO
MOJICJTUPOBAHUS U
armapaTHOTO MaKeTUPOBAHHUS
001aCTH CBOEH
npoQeCCHOHAILHON
JIeATETLHOCTH

3HATH:
- OCHOBBI Pa3pabOTKH YCTPONUCTB

1M (pPOBOM IEKTPOHUKH HA YPOBHE
KOMOMHAIIMOHHOM U MOCJIEeI0BATENbHOM
JIOTHKH;

- OCHOBBI pa3pabOTKH yCTPOUCTB

1M (pOBOM EKTPOHUKH HA YPOBHE
ByneBoii anreOpsl ¥ JOrHUECKUX
JJIEMEHTOB.

PTIK-1 CriocoGeH pemathb
3a/1a4u IU(QPOBU3ALINU B
cBoel mpodeccuoHaTbHON
obnactu

WJ1-2pnk-1 Bnageer HaBbIkaMu
IPOTPAaMMHOTO
MO/ICTMPOBAHHUSI, alllIapaTHOTO
MaKETHPOBAHUS U
OKCIEPUMEHTAIBHBIX PabOT B
00J1acTu cBOCH
npoQeCCHOHAIBHON
JIeATETLHOCTH

3HATH:
- OCHOBBI SI3bIKOB OIKMCAHUS annapaTypsl
JUI pa3paboOTKU YCTPOUCTB LIU(PPOBOH
AIIEKTPOHUKHU.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuriauHa OTHOCUTCS K OCHOBHOUM MpodeccrnoHanbHOi oOpa3oBaTenbHO mporpamme JlazepHas
U ONTHYECKas M3MepuTenbpHass snekTpoHuka (nanee — OIIOII), nanpasnenuss noxaroroBku 11.04.04
DNEKTPOHUKA U HAHOAJIEKTPOHUKA, YPOBEHb 00pa30BaHus: BbICIIEE 00Opa30BaHUE - MarucTparypa.

baszupyertcs Ha ypoBHe BBICIIEr0 00pa3oBaHus (6akaiaBpuaT, CIICIIUATHUTET).

Pe3ynbrarhl 00y4ueHUs, MOIy4eHHbIE IPU OCBOEHUH TUCUUIUIMHBI, HEOOXOIMMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

a Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) 1O BHJAaM y4eOHOH paboThI
Pasnensr/TeMsl 6 = o
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 — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 5 6 7 8 9 10 11 12 13 14 15
1 OcHOBBI IU(POBOI 16 2 2 4 2 - - - - - 8 - IlodzomogKa K neKyuiemy KOHmpoio:
INEKTPOHUKHI IToBTOpenne maTepuana 1o paszaeny "OCHOBBI
11 OCHOBBI ITU(PPOBOH 16 2 4 2 - - - - - 8 - MIPOEKTUPOBAHMSI SJIEKTPOHHOM KOMIIOHEHTHOM
IJIEKTPOHUKHU 6aznr"
Ilodzomogka K ayoumopHlm 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilo020moeKa K KOHmMPOIbHOU padome:
N3zy4yenune marepunanos no paszaery OCHOBBI
MIPOEKTUPOBAHUS AJIEKTPOHHOH KOMIIOHEHTHOH
0a3bl ¥ MOJIrOTOBKA K KOHTPOJILHOH padoTte
I1o020mogKa K npaKmu4eckum 3auAmuim:
Wzyuenne maTepuana mo paszaeny "OCHOBBI
MIPOEKTUPOBAHUS IIEKTPOHHOU KOMIIOHEHTHOM
6a3pl" MOATOTOBKA K BHITIOJHEHHIO 3aJaHUN Ha
NPaKTHYECKUX 3aHITUSIX
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VIzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"OCHOBBI IPOEKTUPOBAHMSI FTEKTPOHHOM
KOMITOHEHTHOH 06a3bl"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 31-91
2 IIpoextupoBanue 20 4 4 4 - - - - - 8 - H3yuenue mamepuanog numepamypusix
KOMOHMHAIIMOHHOMN UCIOYHUKOG:
JIOTUKH [1], 91-149
2.1 IpoexTrpoBanme 20 4 4 4 - - - - - 8 - [2], 4-15, 16-20




KOMOWHAIIMOHHOU [3], 14-16
JIOTUKH
3 SI3bIKM onMcaHus 8 - - - - 8 - H3yuenue mamepuanog 1umepamypuoix
anmnapaTtypsl UCIOYHUKOB:
3.1 SI3BIKK OTMUCAHUS 8 - - - - 8 - [1], 221-293
anmapaTryps [3], 5-13
4 IIpoextupoBanue 22 4 4 4 - 10 - H3yuenue mamepuanog 1umepamypHsix
HOCIIEOBATENILHON UCHMOYHUKOG:
JIOTHKH [1], 149-221
4.1 [IpoekTupoBanue 22 4 4 4 - 10 - [2], 4-15, 21-29
TOCJIEI0BATEILHOM [3], 17-23
JIOTUKH
5 Hudpossre 24 6 4 6 - 8 - H3yuenue mamepuanog 1umepamypHsix
(YHKIMOHATEHBIC Y3IbI UCHOYHUKOB:
5.1 Iuppossie 24 6 4 6 - 8 - [1], 293-321
(yHKIMOHAJIBHBIE Y3JIbI
3a4er ¢ OLEHKOI 18.0 - - - 0.3 - 17.7
Bcero 3a cemectp 108.0 16 16 16 0.3 42 17.7
Hroro 3a cemecTp 108.0 16 16 16 0.3 59.7

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocroewl yupoesoti sneKmpoHuKy

1.1. OcHOBBI U POBOH ANEKTPOHUKHU
CucreMbl cuuciaeHui. JlorHMdeckue dIEMEHThI. AHAIIOTOBBIE XapaKTEPUCTHKU U(POBBIX
curHasnoB. Peanu3zanus Joruueckux 3J1€MEHTOB Ha MOTYIPOBOJHUKOBBIX dJIEMEHTAX. .

2. Ilpoexmuposanue KoMOUHAUUOHHOU JO2UKU

2.1. ITpoekTupoBaHre KOMOMHAITMOHHON JIOTHKH
ByneBwl ypaBHenus. byneBa amnrebpa. MHoroypoBHeBas KOMOWHAIIMOHHAs JIOTHKA. KapTsel
Kapno. bazoBbie komOuHanmonnsie 0J0ku. BpeMeHHbIe XapaKTepUCTHUKH. .

3. Azviku onucanus annapaniypbol

3.1. SI3bIku onucaHus annaparypbl

SystemVerilog u VHDL. Monaynu. Cumynsauus u cuHTe3. KOMOWHAIMOHHAs JIOTHKA.
CrpykrypHoe MmonenupoBanue. [locienoBarenbnas noruka. Koneunole aBTromMarsl. THUIIBI TaHHBIX.
Cpena TecTupOBaHHUs..

4. HDO@KWZUDOGGHH@ NnoCie006aAMENbHOU JOSUKU

4.1. [IpoexTupoBaHue NMOCIEIOBATEIHLHOM JTOTUKH

3amenku u tpurrepsl. [IpoekTupoBaHue TPUITEPOB W 3alIENOK HAa TPAH3UCTOPHOM YPOBHE.
[TpoekTHpoBaHWE CHHXPOHHBIX JIOTHYECKHX cXeM. Konednele aBTroMarbl. CHHXpOHH3AIUSA
MIOCJICIOBATEIBHBIX CXEM..

5. Hugposvie pyuxyuonaivnvie y3ibl

5.1. Lludpossle pyHKIMOHAIBHBIE Y3IIbI
Apudmernueckue cxemsl. [Ipeacrabnenue uncen. OyHKIMOHAIBHBIE Y3JIbI MOCIEI0BATENBHOM
JOTUKH. MaTpuipl maMsaTi. MaTpullbl JIOTHYECKUX 3JIEMEHTOB..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. OcHOBBI IUPPOBOH FNEKTPOHUKH;
2. [IpoexkTupoBaHue MOCIEI0BATEILHON JTOTHKH;
3. lludposbie PyHKIIMOHAIBHBIE Y3IIbI;
4. IlpoexkTrpoBaHre KOMOMHAIIMOHHON JIOTHKH.

3.4. TeMbl 1a00paTOPHBIX PadoT
1. Pa3zpaboTka KOMOWHAIIMOHHOH JIOTHKHY;
2. Pa3paboTka apupMeTHKO-JIOTHIECKOTO YCTPOMCTRA;
3. Pa3zpaboTka KOHEYHOTO aBTOMATa.

3.5 Koncyabranumn

AyoumopHvie KOHCYAbmMauuy no Kypcogomy npoekmy/vabome (KIIP)

1. KoncynpTamuu HampaBleHbl Ha BBIIOJHEHHE pa3JIElIOB KYpCOBOTO IPOEKTa TMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpyNIOBbIE

6



KOHCYJbTallMM pa30mparoTcs Hauboliee BaXKHBIE YAaCTH PACUYETHBIX 3aJaHHil pasjena
"OCHOBBI TPOCKTUPOBAHUS DJICKTPOHHON KOMITOHEHTHOM 0a3hI"
I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

1. OO6cyxneHue MaTepualioB Mo Keiicam paszzena "OCHOBBI MPOCKTUPOBAHUS JJICKTPOHHOMN
KOMITOHEHTHOH 0a3br"
Hnousudyanvrvle koHcyromayuu no Kypcosomy npoemy /pabome (MKKII)

1. Koncynpranuum mnpoBozaarcs 1o pasjneny "OCHOBBI NPOEKTUPOBAHUS 3IIEKTPOHHOMN
KOMITOHEHTHO#1 0a3bI"
Texywuii konmpons (TK)

1. KoHcynpTanuu HamnpaBieHbl Ha NOJY4YEHUE MHIMBUAYAJIBHOTO 3aJaHMsl Ul BBIIOJIHEHUS
KOHTPOJBbHBIX Meponpuatuid 1mo pasgeny "OCHOBbI NIPOEKTUPOBAHUSA DJIEKTPOHHOMU
KOMIIOHEHTHO 6a3b!1"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

3arIaHMpOBaHHBIC PE3YAbTAThl 00YUEHUS 110 TUCIUILIMHE Konpr JTMCLUTUTAHEI (B (THIT ¥ HAUMEHOBAHHUE)
(B COOTBETCTBHH C pa3ziesioM 1) WHMKATOPOB | COOTBETCTBUU C 11.3.1)
1[2[3]4]5
3HaTth:
OCHOBBI pa3paboTKH yCTPOUCTB IIU(POBOI IIEKTPOHUKH HA YPOBHE N1 + TectupoBanue/Tect Nel
BbyneBoii anredpbl ¥ JOrMUYECKUX AJIEMEHTOB H-Lme
OCHOBBI pa3paboTKH yCTPOUCTB IU(POBOK JIEKTPOHUKH HA YPOBHE KonTponbhas
KOMOMHAIIMOHHOM U TIOCJIeI0BATEIbHOM JIOTUKH pabora/KontponbHas paboTa
Nel
W-1pnx-a + +
KonTponbhas
pabora/KonTposbHas paboTa
No2
OCHOBBI SI3BIKOB OITMCAHMS aIapaTyphl s pa3padOTKH YCTPOUCTB KonTtponsHast
u(ppPOBOH AIIEKTPOHUKH pabota/KonTponbsHas paboTa
Nel
W-2pnix-1 +
KonTponbHas
pabota/KontponsHas pabota
No2
Ymersb:
BBITNIOJHATH 0a30BYIO pa3pabOTKy AJIEKTPOHHBIX YCTPOMCTB B Cemunap/3ammra
COOTBETCTBUH C TEXHHUUECKUM 33JJaHUEM Ha COBPEMEHHBIX SI3bIKAX N-2nk-2 + | maboparopHbIx paboT

ONMCAaHMs annaparypsl




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
2 cemecTp

dopma peanmzanuu: [TruceMenHas pabora
1. Konrponbnas padora Nel (Konrponbnas pabora)
2. KontponpHas padorta Ne2 (KonTpoasHas padora)
3. Tect Nel (TectupoBanue)

®dopma peanmszanuu: Y cTHas Gpopma
1. 3amumTa naboparopusix padot (CeMunap)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem ¢ oyenxou (Cemecmp No2)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U 3a4ETHOM COCTABIISAIOIINX.

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

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

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. Xappuc, [I»Bun M. LludpoBas cxeMOTeXHUKA U apXUTeKTypa Kommnbrotepa = Digital Design and
Computer Architecture : [BeTHOE u3manue] : nep. ¢ anrdi. / Jssun M. Xappuc, Capa JI. Xappuc . —
2-e u31., ucnp . — Mocksa : JIMK Ilpecc, 2018 . — 792 c. - ISBN 978-5-97060-570-7 .,

2. Ilopoiikos, A. 0. Pa3paboTka anekTpoHHBIX ycTpoiicTB Ha 6a3e [TJIMC : mpakTukym no Kypcam
"OCHOBBI pa3pabOTKHU EKTPOHHBIX ycTpoiicTB Ha 6aze [IJIMC" u "[IpoexTupoBaHue 3J1eKTPOHHBIX
ycTpoiictB Ha 6aze [IJIMC" nyst cTyieHToB, 00y4aronuxcs o HarpaBlIeHUIo "DIEeKTPOHUKA 1
Ha”oanekTpoHuka" / A. FO. ITopoiikos, U. A. IllamkoBa, Ham. uccnea. yu-t "MOU" (HUY"MBOUN")
.—Mocksa : U3n-s0o MOU, 2021 . — 48 ¢. - ISBN 978-5-7046-2394-6 .
http://elib.mpei.ru/elib/view.php?id=11611,

3. MypcaeB A. X.,bypenesa O. .- "[IpakTukyM 1o npoekTrpoBaHuto Ha si3bikax VerilogHDL u
SystemVerilog", (4-e usn., crep.), UznarensctBo: "Jlane", Cankr-IlerepOypr, 2022 - (120 c.)
https://e.lanbook.com/book/200474.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CAO "IIpomereii";

2. Buneoxondepeniuu (Maitng, Coepmxkas, BK u np);

3. Quartus;

4. ModelSim.



5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKA OHJIANH"" -
http://biblioclub.ru/index.php?page=main_ub_red

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

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

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl H3AaTeabcTBa Springer - https://link.springer.com/

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

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyasTaHnt ctygenta' - http://www.studentlibrary.ru/

11. Kypuaisl American Chemical Society - https://www.acs.org/content/acs/en.html

12. ’Kypnaabl American Institute of Physics - https://www.scitation.org/

13. ’Kypnaanl American Physical Society - https://journals.aps.org/about

14. ba3a nanubix n3aareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuaias! m3nareancTsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL u3nareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nanubix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3a nanubix INSPEC na niargpopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besiukoopuranus - https://iopscience.iop.org/
21. ’Kypuaanl HayuHoro oduecrBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypnaus! m3nareascrBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nanubix auccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqgdtglobal/index

25. Kypuaasi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaani m3narenncTsa SAGE Publication (Sage) - https://journals.sagepub.com/
27. Kypnaxa Science - https://www.sciencemag.org/

28. ’Kypnaunl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Kosutexuus :xxypHasioB Taylor & Francis Group - https://www.tandfonline.com/

30. ZKypuaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuauas uznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Dnexrponnas 6udanorexka MOU (36 MDMN) - http://elib.mpei.ru/login.php

33. IopTaJ oTKPBITHIX JaHHBIX Poccuiickoii @exepauum - https://data.gov.ru

34. ba3a oTKpBITHIX JaHHbIX MUHHCTEPCTBA TPY/AA U COHUAIBLHOM 3alUTHI PD -
https://rosmintrud.ru/opendata

35. ba3a OTKpBITHIX JaHHBIX PO ecCHOHATBHBIX CTAHAAPTOB MUHHUCTEPCTBA TPYAa U
conuaabHoi 3aumtbl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOro pa3sutus PO -
http://www.economy.gov.ru
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37. ba3za oTkpsITHIX 1aHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata

38. DnexkTpoHHas oTKpbITas 6a3a gaHHbIX "'Polpred.com O630p CMHU" -
https://www.polpred.com

39. UndopmanunonHo-cnpaBouynas cucrema «Komekce/Texakcnepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

40. HanmoHaJbLHbBI MOPTAJ OHJIAIH 00yuennst «OTKpbITOE 00pa3oBanuey - https://openedu.ru
41. OpuuuanbHblii caiit @egepajbHOrO AareHTCTBA M0 TEXHHYECKOMY PeryJIMpPOBaHUIO H
meTpoJioruu - http://protect.gost.ru/

42. OTKpbITast yHUBepcuTeTcKass HHpopManuoHHas cucrema «POCCHUS» -
https://uisrussia.msu.ru

43. OpuuuanbHblii caiit MUHHCTEpCTBA HAYKHU U BbiciIero oopa3zosanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru

44. Opunnanbublii caiit PenepabHOM CJIYyKObI 110 HAA30pY B cepe 00pa30BaHUS M HAYKH -
https://obrnadzor

45. denepanbublii moprana ""Poccuiickoe odpaszoBanue' - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HaAanMMCHOBaHHE
Y4eOHble ayIUTOPUU AJIs K-120, MammHHBIH cepBep, KOHJAUIMOHEP
NPOBEAEHUS JTEKIHOHHBIX 3an MBI]
3aHATUM U TEKYLIETO A-202, YueOHas napra, CTOJ IMPENoJaBaTeINs, CTYJ, mKad
KOHTPOJIA MYJIbTUMEANIHAS JUIsl XpaHEHUs UHBEHTapsl, 1OCKa
aymutopus kad. WHTEPaKTUBHAS, MYJIbTUMEIUNHBII
Ouzuku MIPOEKTOP, JOCKA MapKepHasi, KOJIOHKH,
HOYTOYK
Y4eOHble ayIUTOPUH AJIs A-111/1, CTOJI KOMITBIOTEPHBIH, CTYJ, mKad st
MIPOBEACHUS KommnbrorepHsiii kinacc JIOKYMEHTOB, IIKad AJI OJCKIbI,
MPaKTUYECKUX 3aHATUH, kad. Ouznku MYJIbTUMEAUINHBIN POEKTOP, JOCKA
KP u KII MapKepHas, KOJOHKH, KOMITBIOTED
MIEPCOHAJIbHBIN
A-111/2, CTOJI KOMITBIOTEPHBIN, CTYJI, IIKa( ISt
KommbroTepHslit KJ1ace | TOKYMEHTOB, Kad A7 OJeXKIbl, mKad 1is
kad. Ouzuku XpaHEHUs! UHBEHTAPs1, KOMITBIOTED
MEPCOHAJIbHBIN, TPUHTEP
VY4eOHble ayAUTOpUH IS A-111/1, CTOJI KOMITbIOTEPHBIN, CTYI, Kad st
MPOBEACHUS KomnbrorepHslii knacc JIOKYMEHTOB, ITKad ISl OAEKIBI,
1a00paTOPHBIX 3aHATUN kad. Puznku MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOJOHKH, KOMIIBIOTEP
MePCOHAJIbHBIN
A-111/2, CTOJI KOMIIBIOTEPHBIH, CTYJ, KA JUIs
KoMmbroTepHslii Ki1ace | TOKYMEHTOB, IIKad /7151 01ekK b1, Kad) st
kad. Ouznku XpaHEHHs] THBEHTapPs, KOMIIBIOTEP
IIEPCOHAIBHBIN, IPUHTEP
Y4eOHble ayAUTOpHUH IS A-202, YueOHas napTa, CTOJ MpernoaaBares, CTy, mKad
MIPOBEACHUS MYJIbTUMEANITHAS JUTSl XpaHEHUS MHBEHTapsI, TOCKa
MIPOMEKYTOUHOU aymuTtopus Kad. WHTEpPaKTUBHAs, MYJIbTUMEIUUHBIN
aTTeCTaIluu duznku MIPOEKTOP, JOCKA MapKepHasi, KOJIOHKH,
HOYTOYK
IMomerienus st HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENTLHON pabOTHI KomnbrotepHsiii MHUCbMEHHBIN, BEIIAIKa ISl OJEXKIbI,
YUTATHHBIA 3aJT KOMITHIOTEPHAS CETh C BBIXOJOM B
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HNHTepHeT, KOMIBIOTEP MEPCOHATIBHBIN,
IIPUHTEP, KOHIUITUOHED

A-111/1,
KommnbrorepHslii knacc
kad. Ouzuku

CTOJI KOMITBIOTEPHBIH, CTYI, mKad s
JIOKYMEHTOB, IITKad ISl OACKIBI,
MYJBTUMEAUMHBIN POEKTOP, T0CKA
MapKepHasi, KOJIOHKH, KOMIIBIOTEP
MepCOHAJIbHbBIN

A-111/2,
KomneroTepHsiii Kitacc
kad. Ousnku

CTOJI KOMITBIOTEPHBIN, CTYJ, mKad st
JIOKYMEHTOB, IIKad 11st Ok bl, Kad A
XpaHEHHs] THBEHTAapPs, KOMIIBIOTEP
MIEPCOHAJIbHBIN, TPUHTEP

ITomenienus miis
KOHCYJbTUPOBaHUS

A-201/1, Kabuner
COTPYJHHUKOB Kad.
dusukn

CTOJ, CTYJ, KA /11 JOKYMEHTOB, HIKad
JUISL OZICK]IBI, KOMITBIOTEPHASI CETh C
BBIX0JI0M B VIHTEpHET, KOJIOHKH,
KOMITBIOTEP MEPCOHAIBHBII, IPUHTEP

ITomewmenus st
XpaHeHus: 000pyA0BaHUS
1 y4eOHOTO MHBEHTaPS

Bb-101/1, Cxnan xad.
®wu3uku um. B.A.
dalpukaHTa

CTEJJIaX JJI XpaHEHUsl UHBEHTaps,
MHBEHTaph CHELMAIN3UPOBAHHBIMH,
MHBEHTAapb y4eOHbIN, KHUTH, YYEOHUKH,
nocoOust
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BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

IIpunoxenne A

OcCHOBBI pa3pabOTKH JIEKTPOHHBIX YCTPOUCTB Ha 6a3ze [TJIMC

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 Tect Nel (TectupoBanue)

KM-2 Konrponsnas padora Nel (Konrponbuas pabora)
KM-3 Kontpoasnas pabora Ne2 (KoHTposbHas pabota)
KM-4 3ammura naboparopusix pabot (Cemunap)

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

Wunexc KM-1 | KM-2 | KM-3 | KM-4
Howep Paszgen nucnurnimHbl KM:
paznena AT AER Henens 5 8 12 15
KM:
1 OcHoBbI TG POBOH NEKTPOHUKH
11 OcHOBBI TU(GPOBOI AIMEKTPOHUKHU +
2 [TpoexTrpoBaHre KOMOMHALIMOHHOM JIOTUKU
2.1 [TpoexTpoBaHre KOMOMHALIMOHHOM JIOTUKU + +
3 SI3BIKH OTIHCaHUS aIapaTypsl
3.1 SI3BIKM OTIHICaHUS aIapaTypsl + +
4 IIpoexTupoBaHue NMOCIEA0BATEIBHON JIOTUKU
4.1 [TpoexTHpoBaHKE MOCIE0BATEIBHON JTOTMKH + +
5 [ludposbie GyHKINOHATIBHBIE Y3IIbI
5.1 [ludposbie GyHKINOHATIBHBIE Y3IIbI +
Bec KM, %: 10 20 20 50
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