MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHUS POCCUMCKON ®EJIEPAITN

OEJNEPAJTIBHOE 'OCYIAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
. YYPEXKJEHUE BbICIIEI'O OBPA3OBAHUA
"PASAHCKHUHU I'OCYJAPCTBEHHbBIM PAIMOTEXHUYECKHNU YHUBEPCUTET UMEHHU

B.®. YTKHUHA"
COI''TACOBAHO VYTBEPXIAIO
3aB. BBIYCKAIOIICH Kadeapbl [Ipopexrop mo POITuM[J]
A.B. Kopsuko

IIpoekTupoBanue HUPPOBHLIX YCTPOUCTB
paboyasi mporpaMma JUCIHUILIMHBI (MOTYIIs)

3akperuieHa 3a kadeapoit DJIEKTPOHHBIE BHIYHCINTEIbHbIE MALTHHBI
VueOHblit ian 209.03.01_21_00.pIx

09.03.01 MudopmaTrKa U BHIYUCIUTEIbHAS TEXHUKA
Kpanudukarus fakasaBp
®dopma 0OyueHHs 3a04Hast

OO011as Tpy10eMKOCTh 83ET



Pacnpeneneﬂne YacoB JUCHMIIVIMHBI 110 KypcaM

Kypc 4 5
Hroro
Bun 3ansTuit VI PIl vII PIl

Jleximn 8 8 6 6 14 14
JlaboparopHbie 6 6 6 6 12 12
IMpaxruueckue 6 6 4 4 10 10
Koncynpranuu 2 2 2 2
HNuas koHTaKTHAS 0,25 10,25 |0,65 [0,65 |0,9 0,9
pabora
B ToMm uncie B popme |6 6 6 6
[PAKT.IIOAr OTOBKU
HUroro ayn. 20,25 20,25 (18,65 [18,65 |38,9 (38,9
KonrakrHas pabora [20,25 [20,25 |18,65 |18,65 (38,9 [38,9
Cawm. pabora 74 74 137,3 |137,3 |211,3 |211,3
Yacel Ha KOHTPOJIb 3,75 [3,75 |835 835 12,1 (12,1
[MuceMenHas pabora 15,7 15,7 15,7 15,7
Ha Kypce
Konrponphast pabora (10 10 10 10
3a0YHHKH
HUrtoro 108 108 180 180 288 288

r. Pa3ann




IIporpammy cocraBuin(u):

K.m.H., 0oy., Kucmpun Anexceii Bacunveeuy

Pabouyas nporpamMma JUCLIUILIMHBL

IIpoexTupoBanue nHGPOBLIX YCTPOICTB

paspabotrana B coorBercTBun ¢ ®I'OC BO:

OI'OC BO - 6akanaBpuat 1o HanpasieHHo nmoaroroBku 09.03.01 MudbopMaTika 1 BEIUMCIUTENbHAS TEXHUKA (TIPHKa3
Muno6pnayku Poccun ot 19.09.2017 r. Ne 929)

COCTaBJICHAa HA OCHOBAHHMH y4eOHOrO IUIaHa:
09.03.01 MudopmaTrKa ¥ BHIYUCIUTEIbHAS TEXHUKA

YTBEPKIAECHHOIO y4EHBIM COBETOM BY3a oT 25.06.2021 mpotokon Ne 10.

Pa6ouas nporpamma onoOpeHa Ha 3aceaHuu Kadeapsl

3HeKTp0Hl—lble BBIYUCIUTECIBbHBIC MAIIMHBI

IIporokon ot 20.05.2021r. Ne 10
Cpok AeHCTBHSA NPOrPaMMBbl:  Y4.T.



BusupoBanue PII/] 1151 ucrioiHeHUS B 04epeAHOM Y4eOHOM roay

Pabovast mporpaMma repecMoTpeHa, 00CyKaeHa | 0100peHa st
ucronaenns B 2022-2023 yueOHOM roay Ha 3aceanny Kaheapol
DJIeKTPOHHbIE BBLIYUCIUTEIbLHbIE MAIIHHbI

[Iporokom o 2022T1. Ne

3aB. kadeapoit

BusupoBanue PII/] 1151 ucrioiHEeHUS B 04epeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucnonHenus B 2023-2024 yueOHOM roy Ha 3acejaHuu Kadeapsl
DJIeKTPOHHbIE BHIYUCINTEIbHbIE MAINNHbI

[Iporokom ot 2023 1. Ne

3aB. kadeapoi

Buzuposanue PII/l 1,151 ucrioIHEHUS B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CykIeHa U 0JJ00peHa 11
ucnonHenus B 2024-2025 yaeOGHOM rony Ha 3aceqanuu Kadeapbl

3ﬂeKTp0Hl—lble BBIYMCJIUTECIbHBIC MAIIMHBI

[Iporokom ot 2024r. Ne

3aB. kadenpoit

BusupoBanmue PIIJ] nj1s1 ucniosiHeHus B 0UepeIHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ucronaenns B 2025-2026 yueOHOM roay Ha 3aceqaHnun Kadeaphl

BHEKTPOHHLIQ BBIYMCJIUTEIbHBIC MAIIMHBI

[Iporokomor 20251. Ne

3aB. kadeapoi




1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

1.1|enbto ocBoenus mucuuruinHbl «[IpoekTupoBanue NU(POBBIX yCTPOUCTBY sABIIsAETCS (POPMHUPOBAHUE Y OYAYIINX
CIHELUAIMCTOB 3HAHUI U yMEHHUH, HEOOXOAMMBIX JIJIs peleHUs MPO(ECCHOHANIBHBIX 3a/1a4 B 00J1aCTH pa3paboTKu
IIpOrpaMMHO-aMIapaTHOro odecnedeHus udpoBoit 00padoTKH HHOOPMALNH, HACTPONKA U IKCILTYaTallil BCTPAUBAEMBIX
CHCTEM.

1.2

1.3|3amaun IUCIUTIITHHEL:

14

1.5]1. TTony4yeHue u 3aKkperuieHNe y 00y4JaromunXxcs TEOPETHUECKUX 3HAHUH O MIPUHIUIIAX TOCTPOCHUS IIU(POBBIX YCTPOUCTB U
InpuHIUNax o6padoTky UH(POPMAIUY Ha alllapaTHOM yPOBHE.

1.6

1.7]2. Ilony4yenue oOyyaromuMICs IPAaKTUUECKHX HaBBIKOB MO0 NPOEKTUPOBAHNUIO IIU(POBBIX YCTPOUCTB, B TOM YHUCie Ha Oa3e
MIPOrpaMMHUPYEMBIX JIOTHYeCKUX UHTerpaibHbix cxeM (IIJINC).

1.8(3. ®opmupoBanue y od0ydaromuxcs nH(HOpMaIMOHHO-0MOIHorpaduuecKoi KyabTyphl U HABBIKOB PA0OThI ¢ TEXHUYESCKOM
JOKYMEHTAIIMEH, B TOM YUCJIe HA HHOCTPAHHOM SI3BIKE.

2. MECTO JUCHUIIJIMHBI (MOAY.JI5I) B CTPYKTYPE OBPA30BATEJBHOM ITPOTPAMMBI

Huxn (paznen) OIT: |Bl.B

2.1|Tpe6oBaHus K NMpeIBaApPUTEILHOI MOATOTOBKE 00Yy4aIOIIEr0Cs:

2.1.1| Texnonorudeckas (IPOSKTHO-TEXHOJIOTHUECKas) MPAKTHKA

2.1.2|MamuHHO0-3aBUCUMBIE S3bIKU IIPOrPaMMUPOBAHUS

2.1.3|MukponpoieccopHbie CHCTEMBI M MHTEpQEiichl epu(epuitHbIX YCTPOHCTB

2.2|Iucuuniaunbl (MOAYJIM) U PAKTHKH, JJIsi KOTOPBIX 0CBOEHHE JAHHOM JTHCHMIJIMHBI (MOAYJIs1) HEOOX0AUMO KaK
npeauiecTByoIee:

3. KOMIETEHLIMU OBYYAIOLLETOCSl, POPMUPYEMBIE B PE3Y.JIbTATE OCBOEHM S IV CLIUIIJIMHBI
(MOJY.JIST)

ITIK-6: CnocodeH ocyiiecTBIATH MPOrPpaMMHO-ANNAPATHYIO Pealu3aluio aIropurMoB nugposoii 00padoTkn nHpopmanuu

IIK-6.1. IIpoexTupyeT U pa3padaTbiBaeT NPOrpaMMHOe olecniedeHne /sl peaau3anuu aaropuTMoB Hu(poBoii 06padboTKn
uHpopManun

3HaTh
OCHOBHBIC KOMOMHAIIMOHHBIEC CXEMbI ¥ CXEMBbI TTAMSTH, UCIOJb3YEMbIC TIPU MPOSKTHUPOBAHUY HU(POBBIX YCTPOMCTB, a TAKKe
OCHOBHBIE TIPUHIIHIIBI TpOeKTHpoBaHus LY

YMmerh
BBINOJTHSTh CHHTE3 DJIEMEHTOB, BXOSIIMX B COCTaB LU(PPOBBIX YCTPOHCTB

Baaners
HaBBIKAMH aHAJIN3a U OTJIAJAKU HUPPOBBIX YCTPOICTB B crienuanu3upoBanHeix CATIP

IIK-6.2. IIpoexTHpyeT M peaju3yeT NPOrpaMMHO-aNNIAPATHOE ONUCAHME AJrOPUTMOB LU POBOii 00padoTky MHPOPpMaLH

3HaThb
OCHOBHBIE CIIOCOOBI OMUCAHUS aIapaTypbl

Ymersn
BBINOJTHSATH PeaM3alliio anmnapatHeix ycrpoiicts Ha 6a3e [IJIMC ¢ momonipio rpa@uueckux M TEKCTOBBIX ONMCAHUH amnapaTypbl

Baanern
HaBBIKAMH MIPOEKTHPOBAHKS YCTPOUCTB LU(PPOBOH 00pabOTKK MH(OPMALIMK C UCIIONIB30BAaHUEM S3bIKA ONMCAHMS allapaTypbl
Verilog u rpaduueckoro omucaHus

IIK-6.3. BoinosiHsieT apryMeHTHPOBAHHBIX BHIOOP MPOrPaMMHO-aNNAPATHBIX CPEACTB peaTu3aluu aaropuTMoB Hu(PoBoii
00padoTku nHpopManuu

3HaThb
COBPEMEHHYIO DJIEMEHTHYIO 0a3y MpOrpaMMHPYEMbIX HHTETPAJIbHBIX CXEM, HX XapaKTEPUCTUKH U OCOOEHHOCTH UX MPUMCHEHHS

Ymern
OCYIIECTBIISITH BEIOOP 2JIEMEHTHOH 0a3bl B COOTBETCTBUM € TPEOOBaHMSIMU pentaeMoi 3agaun ugpoBoi 06paboTky HHOpMaIK

Baapersb

HaBBIKAMH OLIEHKH COOTBETCTBHUS BHIOPAHHOM JIEMEHTHON 0a3bl TPEOOBAHUSIM 331a41 C UCIIOIb30BAHUEM CIIELHATN3UPOBAHHBIX
CAIIP

B pe3yabTaTte ocBOeHHMs JMCHUILIAHBI (MOYJIs1) 00y4alommiicst 10JKeH

3.1|3uarn:

3.1.1|coBpeMEHHYIO 3JIEMEHTHYIO 0a3y 1 OCHOBHbIE IPUHIUIIBI IPOSKTUPOBAaHUS U(PPOBLIX yCTpoiicTs Ha 6aze ILIMC

3.2|YMeTh:




3.2.1|BBINIONHATH CHHTE3 IU(PPOBBIX YCTPOUCTB JUTS PEIICHNs] KOHKPETHBIX 3a1a4 00padoTku nHpopmanun Ha 6aze [IJIMC

3.3|Baanern:

3.3.1|naBbikaMu pabotsl B coBpeMeHHbIX CATIP uis cuHTe3a 1 aHamu3a paboTh! IU(POBBIX YCTPOUCTB

4. CTPYKTYPA U COAEPKAHME JUCIIAIIIMHBI (MOIY.JIST)

Kon

HanmeHoBaHue pa3/iesioB U TeM /BUJA 3aHATHS/

Cemectp /
Kvnc

Yacos

Komneren-
1107001

Jlutepatypa

®opma
KOHTDOJSA |

Pa3nen 1. Apudmernueckune
OCHOBBI IM(PPOBBIX YCTPOWCTB

" JIOTHYECKHE

11

Apudmernyeckue Y JIOTHYECKUE OCHOBBI
mpoBbIX ycrpoiicTs /Tema/

I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
IK-6.2-3
MK-6.2-Y
I1K-6.2-B

1.2

CHCTeMbI CUHCIICHUSI, BBIMTOITHEHHE
apUPMETHYESCKUX U JIOTHIECKUX OTepaiuii B
JBOUYHOM crcTeMe cunciienusi. OCHOBBI anreOpsl
JoruKy. JIormdeckue akCHOMBI, TOXKIECTBA U
TeopeMbl. Beioop 6asuca. Onucanue nuppoBbIX
ycrpoiicTB Ha si3bike Verilog HDL /JTex/

JI1.1 J11.2J12.1
JI2.2J13.1

1.3

IMousiTre cucremsl cuucienus. 2, 8, 16 CC /TIp/

0,5

JI1.2J12.1

1.4

CnocoObl  mpezacTaBicHus uucell B OBM.
®dopMaThl JaHHBIX. ApH(pMeETHUECKHE ONepaIliy
B 2,8, 16 CC/IIp/

0,5

JI1.2J12.1

15

N3ydeHnne KOHCIIEKTa JSKITUA 1
PEKOMEHJOBAHHOM JIUTEPATYPHI 110 TEMATHKE
MPOBOANMEIX 3aHATHH. [logroroBka k

15

JI1.1 J11.2J12.1
JI2.2J13.1

Pa3gen 2. DnemenTHas 0a3a uMQPOBBIX
BBIYHCJIUTEIBHBIX YCTPOCTB

2.1

OnemenTtHass 06a3a UU(POBBIX
BBIUHCIIUTENIBHBIX YCTPOHCTB /Tema/

I1K-6.3-3
IK-6.3-Y
I1K-6.3-B

2.2

Cxemorexanka Joruaeckux memeHToB TTJI
KMOIL. IlporpammupyemMsble IOTHIECKHE
MHTErPaIbHBIC CXEMBbI, KJIaCCU(HUKALIKS,
Ha3Ha4YeHUE, CTPYKTYpa. CHCTEMBI
aBTOMAaTH3UPOBAHHOT'O ITPOEKTHPOBAHHUS
yerpoiicte Ha ocHoBe [TJIUC /JTex/

JI1.1 J11.2J12.1
J12.2J13.1

2.3

OCHOBBI areOpBI JJOrHYECKHUX BBICKA3bIBAHUI
Mp/

0,5

JI1.2J12.1

2.4

CHHTE3 JIOTHYECKHX JJIEMEHTOB Ha Pa3InYHBIX
6azax /Ip/

0,5

JI1.2J12.1

2.5

I/I3yquI/Ie KOHCIICKTa J'IGKL[I/IIZ u
peKOMeH,HOBaHHOI‘/II JINTEPATyphl 11O TEMATHUKE
MMPOBOANUMBIX 3aHSATHH. HOHI‘OTOBK& K

15

JI1.1 J11.2J12.1
JI2.2J13.1

Pa3znen 3. CuHTe3 M aHAJIM3 JIOTHYECKHX
YCTPOHCTB KOMOMHAIIMOHHOTO THIIA

3.1

CuHTEe3 W aHaJu3 JIOTHYECKHUX YCTPOMCTB
KOMOMHAMOHHOro tumna /Tema/

I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
IK-6.2-3
IK-6.2-Y
I1K-6.2-B




3.2

OCHOBHBIE 33/1a41 CUHTE3a U aHAJIN3a
KOMOWHAIMOHHEIX cxeM. CocTaBIeHHe TaOIUIbI
HUCTUHHOCTH. 3aITiCh JIOTHUECKUX (YHKIIUIA B
CIH® nnu B8 CKHO®. Pa3paboTka cxeMsl
ycrpoiicTBa st peanuzanuu Ha ocHose [TJIMC.
Cocrasienue onvcanus Ha si3bike Verilog.
CocraBiieHHE TEOPETUUECKUX BPEMEHHBIX
JIarpaMM. AHaJIu3 3J1€MEHTOB PaCIIMPEHHOTO
6azuc [IVIMC. AHanu3 THIOBBIX
BBIYHCIUTENBHBIX YCTPOHCTB KOMOHHAIMOHHOTO
THIA: MYJIBTUIUIEKCOPOB, OAHOPA3PSITHOTO
MOJIyCyMMAaTopa, OHOPA3PAIHOr0 CyMMaTopa,
MHKPEMEHTA, NapajIeIbHOr0 CyMMaTopa ¢
TIOCIIEIOBATEIBEHBIM MIEPEHOCOM, IeMH(PaTOPOB U
mmdpaTopoB, KOMIAPaTopoB KomoB. OnucaHus
TUIOBBIX BBIYUCIUTEIBHBIX YCTPOUCTB
KOMOWHAIIMOHHOI'O THIA Ha si3bike Verilog.
YHuBepcanbHbii norudeckuit anement [TJIMC Ha
OCHOBE MyJbTUILIeKcOopa. CuHTE3
npeoOpa3oBaTesnei KOJ0B - IPSMOro Kojaa B
0OpaTHBII U TOMOIHUTEIBHBIH, IBOMYHOTO B KO
I'pest. Cunres AJIY xomOuHanmonHoro tumna /Jlex/

JI1.1 J11.2J12.1
J12.2J13.1

3.3

3HaKOMCTBO C CHCTEMOW aBTOMAaTH3UPOBAHHOTO
npoektupoBanus Intel(Altera) QuartusIl /TIp/

J1.2

3.4

KanoHuueckuil METO IPOSKTHPOBAHHUST I()POBBIX
yerpoiicts /TIp/

J1.2

3.5

IMpocreiinie KOMOUHAMOHHBIE CXEMBI
HOIyCYyMMAaTop, CyMMarop,  MYJIBTHILIEKCOD,
JIEMYJIBTUILIEKCOp, udpartop, aemmudparop,
Kommapatop /J1ab/

1,5

J1.2J13.2

3.6

UccnenoBanne omucaHus IpOCTEHIIIIX
KOMOHMHAIIMOHHBIX cXeM Ha si3bike Verilog HDL
/J1ab/

15

JI11.2J13.2

3.7

M3yueHue KOHCHEKTa JIEKIUHA W
PEKOMEHIOBaHHOM JINTEPATYPHI 110 TEMATHKE
MPOBOJMMBIX 3aHsTHiA. [TonroroBKa K
MPAKTUYCCKUM 3aHATHIM U J1a00PaTOPHBIM
paboram /Cp/

22

JI1.1 J11.2J12.1
J12.2J13.1 J13.2

Pa3znen 4. CuHTe3 M aHAJIN3  YCTPOICTB ¢
3JIeMEeHTAMHU MAMSITH

4.1

CHHTE3 U aHaJIM3  YCTPOMCTB C 3JIEMEHTAMHU
mamsth /Tema/

I1K-6.1-3
MK-6.1-V
[1IK-6.1-B
[1K-6.2-3
[1K-6.2-Y
I1K-6.2-B

4.2

ACUHXPOHHBIE TPUTTEPHI C MPSIMBIMU U C
WHBEPCHBIMH  YCTAaHOBOYHBIMH BXO/IaMH, CXEMBI,
(usmka padoTHI, TAOIHIBI HICTUHHOCTH,
BpeMeHHbIe tuarpaMmbl. CHHXpOHHBIH RS-
tpurrep. JAByxcrynendarsiii RS-tpurrep.
Crarudeckuit v auHamudeckuit  D-tpurrepst. JK-
tpurrep. CuetHsiii Tpurrep. KoMOuHMpOBaHHBIC
tpurrepsl B [IJIUC. Onucanue TpUrrepoB Ha si3bIKe
Verilog. Peructpbl: mapajuienbHbIH, CABUTAIONIHH,
YHHUBEpCalbHbIH, OydepHbIit. Perucrposas namsaTh
B mpomeccopax. AJIY perucrpoBoro THMa,
ormucanne Ha s3bike  Verilog. Cyerywku:
ACUHXPOHHBIC, CHUHXPOHHEIE,
MHOrogyHkuuonansnsie. IlocrpoeHue
CYETYUKOB C  NPOU3BOJILHBIM MOAYJIEM.
Onucanue CYeTYHKOB Ha si3bIke Verilog.
Pacnpenenurenn nmmynecoB. [locrossHHBIE
3armoMHuHaNIMe ycrpoicrea. OnepaTuBHbIE
3allOMUHAIOIINE YCTPOHUCTBA. 3allOMUHAIOLIHE

JI1.1 JI11.2J12.1
J2.2713.1




4.3

Tumel TpurrepoB. ACHHXpPOHHBIE U
CHHXPOHHBIE cTaTudeckue Tpurrepsl /IIp/

J1.2

4.4

Junamuueckue Tpurreps /Tp/

J1.2

4.5

CuHTE3 U aHAJIN3 JIEMEHTOB naMsTH /J1ab/

15

JI1.2J13.2

4.6

CuHTE3 U aHaJIM3 CYETHBIX YCTpoicTB /J1ab/

1,5

J11.2J13.2

4.7

WN3yueHue KoOHCHEKTa JEKUUH U
PEKOMEHIOBAaHHOH JINTEPATYPHI 110 TEMATHKE
MPOBOANMBIX 3aHATHH. [loaroroBka k
HpaKTI/I‘{eCKI/IM 3aHATUAM U na6opaTopm,IM

paboram /Cp/

IR R RS

22

JI1.1 JI1.2J12.1
J12.2J13.1 J13.2

Paznen S. IlpomesxxyTouHnasi aTTecTanus

5.1

ITpomerxyrounas arrecraius /Tema/

<BCe>

5.2

Wnas xonraxtHas pabora /MKP/

0,25

5.3

Konrponbhas pabora /Kp3/

10

5.4

3auer /3auét/

o I I

3,75

Pa3gen 6. Cunre3 u aHanu3 uuQpoBHIX
aBTOMATOB

6.1

CuHTe3 W aHalu3 HI/I(bpoBI)IX aBTOMaToB

(&)

<BCe>

6.2

Dranbl CHHTE3a KOHEYHOro aBTomara. CuHres
PEBEPCHBHOIO CUETYMKA MO MOy k0. [locraHOBKa
3agaun. ['pad aBromata. BeiGop paspsaHocTu
MaMSTH ¥ KOJUPOBAHUE COCTOSHUIT aBTOMATA.
Tabnuua nepexomor. OmucaHue KOHEYHOTO
aBToMmara Ha si3bike Verilog. TectupoBanue
aBTomara /Jlex/

JI1.1 JI11.2J12.1
JI2.2J13.1

6.3

Koneunsie aBromatsl. [Tpunimmns! nocrpoenus /TIp/

J1.2

6.4

CuHTE3 BEIYHCIUTEIHHOI0 YCTPOHCTBA, Kak KA
/J1ab/

J11.2J13.2

6.5

U3ydyenne KOHCHEKTa JEKIHA U
PEKOMEH/I0BaHHOM JINTEPATYPBI 110 TEMATHKE
MPOBOIUMBIX 3aHATUHN. [loAroToBKa K
MPAaKTUYECKUM 3aHATHM U J1a00paTOPHBIM
paboram /Cp/

50

JI1.1 JI1.2J12.1
J12.2J13.1 J13.2

Paszpnen 7. IlpoekTpoBaHue YCTpOICTB
nudpoBoii o0padorku wHGoOpMAamUM HA
6aze IIJINC

7.1

[IpoexrupoBaHue ycTpoiicTB UGPOBOH
obpaborku wmHpopMmammu Ha 6aze [IJIVC /Tema/

<BCce>

7.2

[TocTpoenne KOMOWHALMOHHBIX YMHOXKHTENEH.
Peanmzanusa  KOHBEWEPHBIX BBIYUCIUTEIbHBIX
moaynel. [lapannensHoe BBIIIOTHEHHE Onepauil
/JTex/

JI1.1 JI1.2J12.1
J12.2]13.1

7.3

BhInoNiHEHHE  CIOXKHBIX — apH()METHICCKUX
oneparuii Ha TTJIUC /TIp/

J1.2

7.4

PaGora Cc  BCTPOCHHBIMH  BJICMCHTAMHU
namsitu. O6paborka maccuBoB /J1ab/

J11.2J13.2

7.5

[udpoas 06paboTka HHPOPMALIUH C
ucnonszoBanuem [TJINC /J1a6/

J11.2J13.2

7.6

N3yueHue KOHCHEKTa JEKUUH U
PEKOMEHIOBAaHHOH JINTEPATYPHI 110 TEMATHKE
MPOBOAUMBIX 3aHATUH. [loAroToBka k
l'IpaKTI/I‘{eCKI/IM 3aHATUAM U J'[aGOpaTOprIM

paboram /Cp/

50

JI1.1 JI1.2J12.1
J12.2J13.1 J13.2

Pasnen 8. IlpoekTnpoBanne
MHMKPONPOILECCOPHBIXCHCTEM HA OCHOBE
nJmcC

8.1

[IpoekTrpoBaHNE MUKPOITPOIIECCOPHBIXCUCTEM — Ha
ocuose [1JIUC /Tema/

<BCce>




8.2

ApXUTEKTYPBI MHKPOIIPOLIECCOPHBIX CHCTEM.
CTpyKTypbI nporieccopoB. Bei6op cucrembl
KOMaHJ npomeccopa. PaszpadoTka mporeccopa st
peammzanuu B ITVIUC. Pa3pabotka
(YHKIIMOHAJIBHOHM cxeMa mporieccopa. Pazpaborka
cocraBa U (hOPMaTOB CHCTEMBI KOMaH]I C
HEIOCPEICTBEHHOM, C PETHCTPOBOM, C KOCBEHHOM
PETUCTPOBOIA, C MpsAMOH axpecarueii. Paspaborka

/Jlex/

MOJIYJIsl YIIpaBJICHUS aipecaMu
YCTPOMCTBA CUHXPOHU3AIMU 3alICH JaHHbIX.
Pazpaborka 61oka POH u monyss
AJIY.Pa3paboTka cxeMsl mponeccopa. Pazpaborka
IIPOrpaMM JUIsl CHHTE3UPOBAHHOT O MIpolieccopa

KOMaH/ 1

JI1.1 JI1.2J12.1
J12.2]13.1

8.3

W3ydenne

KOHCTICKTa JIGKIMHA | 5
PEKOMEHIOBaHHOM JINTEPATYPHI TI0 TEMATUKE
MPOBOMMBIX 3aHsTHiT /Cp/

37,3

JI1.1 JI1.2J12.1
J12.2]13.1

Pa3nen 9. KypcoBoii npoekt

9.1

Kypcosoii npoekt /Tema/ 5 0

<BCe>

9.2

Kypcosoii npoexrt /KITKP/

ol

15,7

JI3.3

Paznen 10. [Ipome:xxyTouHnas aTrecTamus

10.1

IMpomesxyrounas aTtecramus /Tema/

0 <Bce>

10.2

Wnas konrakTHas pabora /MKP/

0,65

10.3

Koncynpsranus /Kownc/

2

10.4

Dk3aMeH /DK3aMeH/

ojoijoijfo

8,35

5. OHEHOYHBIE MATEPHUAJIBI 11O JTUCITUIIJIMHE (MOAYJIIO)

OueHouHbIe MaTepralIbl IPUBEACHBI B IPHIOKEHNH K paboyell mporpaMme IUCUUILTHHBL (CM. TOKYMEHT «OLeHOYHBIE MaTepPHAIIbI
no quctiuinge «[IpoexTupoBanne HUQPOBBIX YCTPOHCTBY).

6. YYEBHO-METOJUYECKOE U THOOPMAINIMOHHOE OBECHHEYEHHWE TUCIUIIJIMHBI (MO Y JIS)

6.1. Pexomennyemasi iuTepaTypa

6.1.1. OcHoBHas JuTepaTypa

Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuectBo/
roJ Hazpanue JbC
JI1.1 |Bunorpamos A. A., MUKpOMpoIEeCccopbl U MHUKPOIPOIIECCOPHBIC YCTPOMCTBA : Benropon: 2227-8397,
Hecrepos M. H., y4ae6HOe OCoOue IS CTYIEHTOB SHEPTETHUECKUX Benropoackuit  |http://www.ipr
Skosies A. O., KunuH |crienuansHOCTeH rocynapcreens  |bookshop.ru/2
C. B, Cunratynus P. Bl 8360.html
C., Muxaiinosa M. 1O., TEXHOJIOTMUECK
Hecrepos A. H., Wl YHUBEPCHUTET
Camprika A. B. M. B.I'.
[yxosa, 9bC
ACB, 2012, 167
C.
JI1.2 |Hoeuxkos IO. B. Beenenune B IMppOBYIO CXEMOTEXHHUKY Mocksa: 5-94774-600-
HUHTYUT, 2016, |X,
392 ¢. https://e.lanbo
ok.com/book/1
00676
6.1.2. lonojiHMTe/IbHAS JIUTEPATypa
Ne ABTOpBI, COCTABUTENN 3arnaBue WsnatensctBo, | KomudectBo/

rog

HasBanue DbC




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
roJ HazBanue JbC

JI2.1 |Kupuoc B. H. BBenenue B BBIYUCIUTENbHYIO TeXHUKY. OcHOBBI opranu3aiuu | Tomck: Tomckwuit |978-5-4332-
OBM wu nporpamMmmupoBanue Ha AccemOiepe : yueOHoe rocyaapcreenH  (0019-7,
nocoGue pIii yHuBepcuTeT [http://www.ipr

cHUCTEM bookshop.ru/1
ynpasienus 1 |3921.html
PaJHOdIIEKTPOH

KU, Db

Konrenr, 2011,

172 c.

JI2.2 |bonabipuxun O. B. T'apBapackas RISC-apxurexrypa B Mukpokonrposiepax AVR. |Jlunenk: 2227-8397,
CpencrBa BBOJIa-BbIBO/IA, XpaHEeHUs U 00paboTku mudpooit n  [JIunenkuit http://www.ipr
aHaJIOroBOW MH(pOPMAIIMU B MUKPOKOHTposLIepax AVR st rocynapcreenn  |bookshop.ru/2
MOCTPOCHHSI MUKPOIIPOLIECCOPHBIX CHCTEM YIIPABIICHNU il TexHnueckuii |2860.html
METO/IMYECKUE YKa3aHHs K J1abopaTopHoii pabore 1o YHHUBEPCHUTET,

JIUCIHTLTAHE "MHKPOIPOLIECCOPHBIE CUCTEMBI" 9BbC ACB, 2013,
39c.
6.1.3. Metronnueckue pa3padoTku
Ne ABTOpBI, COCTaBUTENH 3arnaBue Usnarenscrso, | Komnuectso/
rof Ha3BaHue ObC

JI3.1 |Cyxanosa H. B., OCHOBBI AIIEKTPOHUKHU U IU(PPOBOI CXEMOTEXHUKH : yueOHOe |BopoHex: 978-5-00032-

Kyzapsmos B. C. nocobue Boponexckuit  |226-0,

rocynapcrBens  |http://www.ipr
biii yauBepcuter |bookshop.ru/7
HHKEHEPHBIX 0815.html
TEXHOJIOTHH,

2017, 96 c.

JI3.2 |Kucrpun A.B., TIpoekTrpoBanue U(PPOBBIX YCTPOWCTB: METOI. YKa3. K J1a0. Pszans: , 2020, |,

VYerrokos 1.1 paboram : MeToauueckue yKa3zaHust https://elib.rsre
u.ru/ebs/downl
0ad/2873

JI3.3 |Kucrpun A.B., TIpoekTrpoBanue UPPOBLIX YCTPOUCTB: METO. YKa3. K Psazans: , 2020, |,

VYeriokos J1.1. KyPCOBOMY MPOCKTUPOBAHHIO : METOIMYEeCKHE YKa3aH s https://elib.rsre
u.ru/ebs/downl
0ad/2874

6.3 IlepeyeHb MPOrpaMMHOT0 ofecriedeHNsI 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 [lepeyeHnb JHUIIEH3HOHHOI0 H CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOIO0 o00ecneyeHusi, B TOM YHCJIe 0Te4YeCTBEHHOI 0

NPOU3BOACTBA
HanmeHoBaHue Onucanne

OnepanroHHas crcremMa Windows [Microsoft Imagine: Homep moanucku 700102019, 6eccpouno

XP/Vista/7/8/10

Quartus 118.1 Web Edition Co6omuoe ITO

6.3.2 IlepeueHb UHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 [Cucrema KoncynerantIlnoc http://www.consultant.ru

6.3.2.2 |Uupopmanmonno-npaBoBoii mopran TAPAHT.PY http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJISI)

209 y4eOHO-aIMUHUACTPATUBHBIA KOPIIyC. YueOHasl ayquTOpHUs JUI NPOBEACHUS 3aHATHH JICKIIMOHHOTO U CEMUHAPCKOT0
TUIA, TPYINOBBIX W UWHAWBUIYaJbHBIX KOHCYJIBTAIlMM, TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOM arTecTaiuy,
1a0opaTopHBIX PaboT, NMPAKTHYECKUX M CAMOCTOSTENBHBIX 3aHATHH 14 KOMNBIOTEPOB (KOMIBIOTEPHBIH Kiacc) ¢
BO3MOXKHOCTBIO MOJKIIOYeHHsT K ceTH «/HTepHeT» M obecnedyeHHeM JO0CTyna B 3JIEKTPOHHYIO HH(OpMAIMOHHO-
obpasoBarenbHylo cpeny PIPTY, 48 mect, MynbTHMeqHa POEKTOP, SKpaH, KOMIBIOTEP, CHEHATN3UpOBAaHHAS MeOeb,
JIOCKa




JIOCKa

210 yuyeOHO-aIMUHHUCTPATUBHBIN KOpIyc. Y4eOHast ayJuUTOpHsl JUIsl IPOBEICHUS 3aHATUI JIEKIIMOHHOTO U CEMHUHAPCKOI0
TWNA, TPYIIOBBIX W WHIUBHIYAIbHBIX KOHCYJIBTAIHIA,
2 a00paTopHBIX PabOT, MPAKTHUECKHX W CAMOCTOSTENbHBIX 3aHATHH 12 KOMIBIOTEpPOB (KOMITBIOTEPHBIH Kiacc) ¢
BO3MO)XKHOCTBIO TOJKIIOYEHHsT K ceTu «VHTepHeT» M O00ecHeYeHHeM JOCTyNa B 3JICKTPOHHYH HWH(OPMALMOHHO-
obpazoBarenbHyto cpeny PIPTY, 44 mecra, MynbTUMeIMa MpOEKTOP, 3KpaH, KOMIBIOTEP, CIICIHAIH3UpOBaHHAS MeOeb,

TEKYLICTO KOHTPOJIA H HpOMe)KyTO‘IHOI‘/‘I aTTeCTalunu,

8. METOAUYECKHWE MATEPHAJIbI IO JUCHUIIJIMHE (MO Y JIIO)

MeTtoaudeckoe obecreueHne JUCIHUIUIVMHBI IPUBEACHO B IIPUJIOKCHUU K pa60qel71 nporpaMme ITUCHUIITAHBL (CM. JOKYMCHT

«MeToanveckue ykazaHusi JUCIUILTHHBI «IIpoeKTHpOoBaHue IU(POBBIX YCTPOUCTBY).

noAnncAHO
3ABEAYIOLIM
KA®EPbI

NMOANUCAHO
3ABEAYIOLLMM
BbIMYCKAIOLLIEV
KA®EPbI

MOAMNCAHO
MPOPEKTOPOM MO YP

LIOKYMEHT MOAMNWCAH SNEKTPOHHON NOANWCHIO

®reoy BO "PIrPTY", PIPTY, Koctpos Bopuc 30.09.23 13:23 (MSK)
BacunbeBuy, 3aBeaytowmii kadeapoit BM

®reoy BO "PrPTY", PrPTY, Koctpos bopuc 30.09.23 13:23 (MSK)
BacunbeBuy, 3aBeaytowmii kacdeapoit 3BM

®reoy BO "PrPTY", PIPTY, Kopsiuko Anekceit 30.09.23 13:41 (MSK)
BsiuecnaBoBud, MpopekTop Mo y4e6Hoi paboTte

Onepatop 340 000 "KomnaHus "TeH3op"

Mpoctas noanucb

MpocTas nognucb

MpocTas nognucb




