MUHUCTEPCTBO HAYKHU U BBICIIIET'O OEPABOBAHU ST POCCUMCKOM ®EJEPALIMNA

OEJNEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/KETHOE OBPA30BATEJ/IBHOE
YUYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUSA
"PSISAHCKHI T'OCYJIAPCTBEHHBINA PAIUOTEXHUYECKHWI YHUBEPCUTET UMEHHA
B.®. YTKUHA"

COI''TACOBAHO YTBEPXIAIO
3aB. BhINTycKaromiel kadenpob IIpopekrop nmo YP
A.B. Kopsuxko

CBepx0oJib1IMe HHTETPAJbHbIE CXEMBI

paboyas nmporpaMma AUCHUILIMHBI (MOTYIIs)

3akperuiena 3a kadenpoi DJIeKTPOHHBIX MPUOOPOB
YueOHblii 1an 11.03.04 22 00.plx
11.03.04 DnexTpoHKKa 1 HAHOAJIEKTPOHHKA
Kpanuduxanus OakaJjaBp
Dopma 00ydeHus O4HasA
OO61as Tpy10eMKOCTh 73ET

Pacnpeuene}me YacoB JUCHHUILIMHBI 110 CEMeCTPam

Cewmectp
(<Kypc>.<Cemectp Ha 7 4.1) 8 (4.2)

Kypee>) Uroro

Henenp 16 8

Bua 3aHsTHit vl PIl VIl PIl vl | PO

Jlexun 32 32 16 16 48 |48
JlabopaTopHbie 16 16 16 16 32 |32
MHast koHTaKTHas 0,35 10,35 10,25 10,25 10,6 [0,6
pabora
KoncynptupoBanue |2 2 2 2
nepes] SK3aMEHOM U
MIPaKTUKOU
Uroro ayn. 50,35 150,35 132,25 132,25 82,6 82,6
KonrakrtHas pabora 50,35 150,35 132,25 132,25 82,6 82,6
Cam. pabora 85 85 31 31 116 (116
Yackl Ha KOHTPOJIb 44,65 144,65 8,75 8,75 53,4 |534
HUroro 180 [180 |72 72 252 252

r. Psa3ann



[Iporpammy cocraBuii(u):

K.m.H., 0oy., bazvinee Buxmop Kyzvmuy,x.m.H., 0oy., Cepebpsxos Anopeii Eeeenvesuy

Pabouast nporpamMma JUCHUITIHHBL

Caepx0osbLIMe HHTErPAJIbHbIE CXeMbl

paspaborana B coorBerctBuu ¢ @I'OC BO:

®I'OC BO - bakanaBpuart 1o HampasieHHIo noarotoBku 11.03.04 DnekTpoHuKa U HAHORJIEKTpOHUKA (Iprka3 MuHoOpHayku Poccun
o1 19.09.2017 r. Ne 927)

COCTaBJICHA HA OCHOBaHUY y4eOHOTO IIaHa:
11.03.04 DnexTpoHKKa 1 HAHOAJIEKTPOHHKA
YTBEPXKJEHHOI'0 y4EHBIM coBeTOM By3a oT 28.01.2022 npotokon Ne 6.

Pabouas mporpamma ogoOpeHa Ha 3aceJaHnH Kadeapel
DJIeKTPOHHBIX IPHOOPOB

[Iporokon ot 27.06.2022 1. Ne 7
Cpok neiictBus nporpammsl: 2022-2026 yu.r.
3aB. kadenpoit Yupkun Muxaun BukropoBud



Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

Pabouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa 11
ucnoyiHeHus B 2023-2024 yueOHOM roay Ha 3acegaHuy Kadeapsl
DJIeKTPOHHBIX IPHOOPOB

IIporokom ot 2023 1. Ne

3aB. kadenpoit

Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKJeHa U 0100peHa JIIst
ucnonueHus B 2024-2025 yuebHoM roay Ha 3aceaHuu Kadeaphl
DJIeKTPOHHBIX IPHOOPOB

IIporokon ot 2024 1. Ne

3aB. kadenpoit

BuzupoBanue PII/] 1151 ucniosiHeHHsI B 04epeTHOM Y4eOHOM roy
Pabouast nporpaMma nepecMoTpeHa, 00CykaeHa U 0100peHa s
ucnonuenus B 2025-2026 yueOHOM rofy Ha 3aceaHuu Kadeaps
DJIeKTPOHHBIX IPHOOPOB

IIporokom ot 2025r1. Ne

3aB. kadenpoit

BuzupoBanue PII/] 1151 ucniosiHeHHsI B 0YepeIHOM Y4eOHOM roay

PaGouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa s
ucnondenus B 2026-2027 yueOHOM rofy Ha 3aceIaHuy Kadheapbl

DJIeKTPOHHBIX NPHOOPOB

IIporokom ot 2026 r. Ne

3aB. kadenpoit




1. IEJIM OCBOEHMS JUCIHUILIMHBI (MOLYJIST)

1.1|n3ydeHne COBpeMEHHOM 3JIEKTPOHHON KOMIIOHEHTHOM 6a3bl yCTpOIicTB cOopa 1 00pabOTKH NaHHBIX HA OCHOBE 3aKa3HBIX
CBHC u nporpaMMupyeMBbIX JTOTHUecKUX HHTerpaibHblX cxeM (IIJIHC).

1.2|3apaun JUCHMILUIMHBI:

1.3|IIoAroToBUTH CTYJEHTA K PEICHUIO THUIIOBBIX 3a/lau, CBSI3aHHBIX C IPOEKTHOM AEATENbHOCTHIO B 001aCTH CO31aHUs
9NIEKTPOHHOW KOMIIOHEHTHOM 0a3bl, @ UMEHHO, II(POBBIX YCTPONCTB Ha 6a3e cBepXOOoNbIINX HHTErpaibHbIX cxeM (CBUC)
U, B YaCTHOCTH, IPOTPaMMUPYEMBbIX JIOrHIecKUX UHTerpaibHbIX cxeM (IUIMC). O3HakOMUTb CTYIEHTOB C OCHOBHBIMU
CHCTEMHBIMHU U NpuKiaaaeiMu (naketsl CAIIP) nHcTpyMentamu paspaborduka. [IpuBUTh HABBIKY IPOBEIEHUS
(YHKIMOHAIBHOTO MOZIEIMPOBAHUS IIPOSKTUPYEMBIX YCTPOUCTB U alnapaTtHoro koHpurypuposanus ux B IUIMC B
J1a00pATOPHBIX YCIOBHSX.

1.4|3y4yenne ocHOB ()yHKIIMOHMPOBAHUS U IPUHIIUIIOB pabOThl MUKPOKOHTPOJLIEPA;

1.5 HpI/IO6p€T€HI/IC MPAaKTUYCCKUX HABBIKOB 110 IPOIrPpaMMUPOBAaHUIO MUKPOKOHTPOJIJICPOB;

1.6|IIpuoOpereHne HaBBIKOB HCIIOIB30BAHUS MUKPOKOHTPOJIEPOB B 3a/iauax JIEKTPOHUKH.

2. MECTO JUCHUATUIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBI

Huxn (pazgen) OIT: |Bl .B

2.1|TpeGoBaHus K NpeJBapUTEILHOI IIOArOTOBKE 00y4YaloIerocs:

2.1.1| o Hayana u3ydeHus yaeOHOM AUCIUILUIMHBI 00y4aloyecs 1OIKHBI:

2.1.2|3HaTh: OCHOBHBIE HCIIOJIB3YEMbIC CUCTEMbI CUHCIICHU, HpﬂMOfI )1BOI/I'{HLII>1, 06paTHBIﬁ u I[OHOJ'IHI/ITGJ'[BHHﬁ KOJbI, IBOMYHas

2.1.3|apucMeTnKa HENbIX YUcell, ABONYHO-ICCITHYHBIN KoJ, Kox ASCII, MOHATHS JTOTMYECKUX EPEMEHHBIX U (hyHKIIIH,

2.1.4|6a30BbIe QyHKIMHK OyIEeBOii anreOpbl Ui ABYX NEPEMEHHBIX, 3aKOHbI Oy1eBOM anreOpbl, OCHOBHBIE CHHTAKCUYECKUE

2.1.5|KOHCTPYKLMH SA3bIKA OIMCAHUS annapaTypsl Verilog, noruueckue v NoOUTOBbIE OlIEpaLlu;

2.1.6|yMeTb: IpUMEHATH A3bIK Verilog, kKak CHCTEeMHOE HHCTPYMEHTAIBHOE CPEACTBO VIS IPOEKTUPOBAHUS LIU(PPOBBIX YCTPONUCTB

2.1.7|cpenHeii cTeneHu ClI0AKHOCTH, IPUMEHSTh cTanfapTHble CAIIP s GyHKIIMOHANBEHOTO MOIETIMPOBAHUS, CUHTE3A U

2.1.8|Bepudukanmu nudposeix ycrpoiicts Ha 6aze IINC, pa3zpabareiBath 11udpoBbIe YyCTPONWCTBA CPEHEN CTENEHN CII0KHOCTH

2.1.9|Ha 6a3e obubnnoreynsix moxyneil CAIIP, kondurypuposats IVIMC tuna CPLD u FPGA.

2.1.10 BJIaJICTh: HAaBbIKaMH IIPOCKTUPOBAHUA, MOACITIUPOBAHUA U SKCIICPUMCHTAJIBHOI'O UCCJICJOBaHUS LII/I(l)pOBLIX ychOﬁCTB

2.1.11|cpenneii crenenu cnoxkxHoctu Ha 6aze IVIUC

22| Iucuunauabl (MOY/IN) U MPAKTHKH, 1JIS1 KOTOPBIX OCBOEHHE TAHHOMH THCHMILUINHBI (MOIYJIs1) HEO0X0AMMO KaK
npeJLIecTBYyIOLIeE:

2.2.1|IIpenauiuioMHas NpaKkTuKa,

2.2.2|BeinonHeHye 1 3aluTa BbITyCKHON KBaTH(UKAlMOHHOM paboThl

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS IMCIMTIINHBI
(MOJLYJIST)

ITK-4: CnocoGeH pa3padaTbIBaTh MUKPOBOJIHOBbIE, ONTHYECKHE U ONTO-3JIeTPOHHbIE NPUOOPLI U KOMILIEKChI

ITIK-4.1. PazpataTbiBaeT GYHKIHOHAILHbIE M CTPYKTYPHbIE CXeMbl MUKPOBOJIHOBBIX, OITOTEXHUYECKUX, ONTHYECKUX H
ONITHKO-3JIEKTPOHHBIX NIPUGOPOB U KOMILJIEKCOB

3Hath

cymectBytomiue kiaaccbl CBUC, kak 0CHOBY COBPEMEHHOM 3JIEKTPOHHON KOMITOHEHTHOH 0a3bl.

YMmerb

[IPUMEHSTh IPOrPAMMHBIE CPECTBA Pa3pabOTKU U KOHGUTYpUPOBaHUs MUKpOKOHTposuiepoB u ITIMC.

Baanern

HaBBIKaMH 3KCIEPUMEHTAIBLHOTO UCCIIEI0BaHUS pa3pabOTaHHbBIX LU(POBLIX YCTPOUCTB B IPOrpaMMHOM U alllapaTHOM peau3aluu.

ITK-4.2. IIpoBoauT pacyeT NapaMaeTpPoOB MHKPOBOJHOBBIX, ONITHYECKHUX H ONITHKO-3JIeKTPOHHBIX NIPUOOPOB HA OCHOBE
3HaHHU# 0 UX PU3MYECKOM NPUHIHUIIE AeHCTBHSA

3HaTh

OCHOBHbIE 0COOCHHOCTH NPOEKTUPOBAHUS IU(POBBIX YCTPOICTB BHICOKOM CTENEHH CIOXKHOCTH.

YMmerb

[IPUMEHSTh IPOrPaMMHBIE CPECTBA Pa3pabOTKHU IS () yHKIMOHAIBLHOIO MOJIETMPOBAaHUS MUKpOKOHTposiepoB u IUINC.
Baagern

HaBBIKaMM aNmapaTHOM BepuduKamu cioxHbIX npoexToB Ha IIJIMC.

B pe3yabrare ocBOeHUs TUCHMILIUHBI (MOLYJIS) 00Y4aAIOUIUICH 10JKEH

3.1|3naTn:

3.1.1|OCHOBHBIE TEXHOJOTHH MPOCKTUPOBAHUA CUCTEM Ha KpHUCTAJLIC.




3.2|Ymern:

3.2.1

paspabatbIBaTh 1H(POBBIE YCTPOWCTBA CPE-HEll CTENEeHHU CI0XKHOCTH Ha 0a3e Oubnuoreunsix moayneit CAIIP,

3.2.2|kondurypuposars [JIMC tuna CPLD u FPGA.

3.3|Baagern:

3.3.1

HaBBIKaMH IIPOSKTUPOBAHNUS, IU(PPOBBIX YCTPOHCTB CPEIHEH CTEIEHH CIIOKHOCTH Ha 6ase IIJIVC.

4. CTPYKTYPA U COJEPKAHME IMCOUILINHBI (MOIYJIST)

Kon HaumenoBanmue pa3zjienoB u teM /Buj 3ansatusi/| Cemectp /| HacoB | Komneren- | Jluteparypa ®opma
3aHATHSA Kvpc 10707 KOHTDOJIS
Pazpges 1. CBepx0osiblune HHTErpajbHble
CXeMBbI
1.1 OcHogHnble ki1accel CBUC. Anropurm 7 0
npoextupoBanus udpossix CBUIC /Tema/
1.2 Ocnosuble knaccsl CBUC. 3akasusie IC (ASIC), 7 2 I1K-4.1-3 JI1.1J11.2 OK3aMeH
ynusepcansusle CBMIC (MCU, DSP), IUIMC [1IK-4.1-Y | JI1.4J12.2J13.1
(FPGA). O01muii anroput™ NpoeKTUPOBAHUS I1IK-4.1-B JI3.2
CBUC. Ocobennoctu npoextupoBanust ASIC B [IK-4.2-3 | 21323324
OTEUYECTBEHHBIX yClIOBUAX. CHCTEMHbIE [1K-4.2-Y 35
HMHCTPYMEHTBI IPOEKTUPOBaHUsl. OCHOBHbIE I1K-4.2-B
mupossle npoussoautenu CAIIP.
[pousBogurenu [TJINC. TTakers! paspaborurika
ModelSim u Quartus II. /JIex/
1.3 W3ydenue koHCcreKTa jieKui. /Cp/ 7 2 I1K-4.1-3 JI1.1J11.2 OK3aMeH
IK-4.1-Y | J11.4J12.2J13.1
I1K-4.1-B JI3.2
[IK-4.2-3 | 21323324
I1K-4.2-Y 35
I1K-4.2-B
1.4 [UINC kak koMITOHEHTHast 6a3a Juist pa3paboTKu 7 0
1 poBLIX yeTpoiicTs /Tema/
1.5 Mecro IIJINC cpeau KOMIIOHEHTOB s 7 3 [1K-4.1-3 JIT.1J11.2 Ok3aMeH
pa3paboTku HupPoBbIX yCTpoiicTB. McTouHMKH [IK-4.1-y | JI1.4J12.2J13.1
“HpOpMaLUK, HEOOXOAUMBbIE pa3pabOTUHKY [1K-4.1-B JI3.2
uudposbix yerpoiicts Ha [TJIMC. CpencrBa [IK-4.2-3 | 9513233 54
annapaTHON OT/IaJKu pa3paboTaHHBIX YCTPOICTB. [1K-4.2-Y 35
/Jlex/ I1K-4.2-B
1.6 CpencTBa anmapaTHOH OTJIaKH pa3pabOTaHHBIX 7 10 [1IK-4.1-3 JIT.1J11.2 Ok3ameH
ycrpoiicts. [Toaroroska k nabopaTopHoii paboTe. [IK-4.1-y | JI1.4J12.2J13.1
[oaroroBka k caaue nadopaTopHON paboTHI, [IK-4.1-B JI3.2
odopmiieHue oryera. [IK-4.2-3 | 9513233 54
W3yueHne KOHCIIEKTa JIEKIHUH. [1K-4.2-Y 35
/Cp/ I1K-4.2-B
1.7 IIpoexTupoBaHue KOHEUHBIX aBTOMATOB /J1ab/ 7 4 I1K-4.1-3 JI1.1J11.2 DK3aMeH,
[IK-4.1-Y | JI1.4J12.2J13.1 | JlaGoparopHast
[IK-4.1-B JI3.2 pabora
[IK-4.2-3 | 01323324
I1K-4.2-Y 35
I1K-4.2-B
1.8 OCHOBHBIE BapHaHThI TOTOBBIX MOAYJIEH 7 0
¢ poBeIX y3110B /Tema/
1.9 OcHouble 6ubnuoteku CAIIP Quartus I1. 7 6 [1K-4.1-3 JIT.1J11.2 Ok3ameH
[TpumuTuBEl nOornyeckux QyHKud. [[puMUTHBBI [IK-4.1-y | JI1.4J12.2J13.1
TpUrrepos. [IpUMUTHBBI BXOJHBIX, BBIXOAHBIX U I1IK-4.1-B JI3.2
JIByHAIIpaBJEHHBIX OPTOB. bydep ¢ Tpetbum [IK-4.2-3 | 21323324
cocrosiHueM tri. [Ipumenenue 6ydepon s [1K-4.2-Y 35
KOHCTPYMPOBAHU JIBYHAIIPABJICHHBIX IIUH. I1K-4.2-B

Mopnynau MukpocxeM 74 cepun. OCHOBHBIE
paszeinsl 6nbaMoTekH IUMPOBBIX Y3J10B MacTepa
KOH(UTypUpOBaHUS TapaMETPU3UPOBAHHBIX
monyinel. IlocnenoBaTenbHOCTh OATOTOBKU
MOAYJIS ¢ IOMOILbI0 MacTepa. IIpuHIuIIBL
(YHKIIMOHMPOBAHUSA perucrpa casura. /JIex/




1.10 CHHXpOHM3aLUsI KOMOMHAIIMOHHBIX YCTPOHCTB 4 I1K-4.1-3 JI1.1JI11.3 DK3aMeH,
/J1a6/ IK-4.1-Y | JI1.4J12.2J13.1 | JlabopaTtopHast
[1K-4.1-B JI3.2 pabora
IK-4.2-3 | D132 33 24
I1K-4.2-Y 35
I1K-4.2-B
1.11 Tpurreps! u 6ydepsl. [Tonroroka k 10 I1K-4.1-3 JI1.1 OK3aMeH
nabopatopHoit pabdote. ITonroroska k caaue I1K-4.1-y | JI1.2J12.2J13.1
nabopaTopHOi paboThl, 0hOPMIIEHUE OTYETA. I1K-4.1-B JI3.2
W3y4yeHne KOHCIEKTA KLU [IK-4.2-3 | 313233 24
/Cp/ I1K-4.2-Y 35
I1K-4.2-B
1.12 Peanmuzanus B CAIIP npocreiiux ycTpoicTB 0
/Tema/
1.13 IMpuHmne! GyHKIMOHUPOBAHUS PETUCTPA CABUIA. 6 I1K-4.1-3 JI1.1J11.2 OK3aMeH
OcHOBHBIE KOH(DUTYPUPYEMBIE TAPAMETPEI I1K-4.1-Y | JI1.4J12.2J13.1
peructpa casura lpm_shiftreg. Koncrpyxuus, I1IK-4.1-B JI3.2
BapUaHThl QYHKLIOHUPOBAHUS U [IK-4.2-3 | 313233 24
KOH(UrypHUpyeMble IapaMeTphl ABOUYHOI'O [1K-4.2-Y 35
cueryuka. ITocnenoBarenbHOE COENMHEHHE I1K-4.2-B
(KacKaaupOBaHUE) TBOMYHBIX CYCTYHKOB.
HasHaueHne u BO3SMOXXHOCTH
HapaMeTpU3UPOBAHHOIO MOYJIS ITAPaJUIeIBHOTO
peructpa lpm_ft. /Jlex/
1.14  |ABouuHsle cueTuynku. M3ydyeHne KOHCIIEKTa 10 I1IK-4.1-3 |JI1.1J11.2J11.3 OK3aMeH
JIeKIUH I1IK-4.1-Y JI1.4
/Cp/ IK-4.1-B | JI1.5J12.2J13.1
I1K-4.2-3 JI3.2
IK-4.2-Y | 913233 24
I1K-4.2-B 35
1.15 YcrpoiicTBa cuaxponu3zanuu /Tema/ 0
1.16 [TpuHImne! GyHKIMOHUPOBAHUS YCTPONUCTB 4 I1K-4.1-3 JI1.1J11.2 OK3aMeH
(dbopMupoBaHUs CUHXPOUMITYJILCOB pll. OcHOBHBIE I1K-4.1-Y | JI1.4J12.2J13.1
rapaMeTpbl BXOAHBIX CUTHAJIOB Moayiis alt pll. I1IK-4.1-B JI3.2
OcHOBHBIE pexXUMBI paboThl Moy alt_pll: [IK-4.2-3 | 313233 24
HOPMaJIb-HBI|, PEXKUM CUHXPOHHU3ALUU C [1K-4.2-Y 35
HCTOYHUKOM M PEKUM HYJIEBOMU 3aJEPIKKH. I1K-4.2-B
JIOTOTHUTENBHBIC YIIPAB-TISTIOIINE BXOBI MOTYJIS
alt pll. Hactpoiika mapaMeTpoB BEIXOAHBIX
CHUHXpOCcHUTrHasoB Moy alt pll. OcHoBHBIE
Bo3MoxkHOCcTH Mozyis altclketrl. ITpumep
OpraHH3aIMH CPEJCTB CHHXPOHHU3ALMH C IPOCKTE.
JByxdazHast cuHxpoHu3anusl. /Jlex/
1.17 Monymu cuaxponu3army nakera Quartus 11 /J1a6/ 4 I1K-4.1-3 JI1.1J11.2 DK3aMeH,
[IK-4.1-Y | JI1.4J12.2J13.1 | JlabopaTopHas
[1K-4.1-B JI3.2 pabora
IK-4.2-3 | D132 33 24
I1K-4.2-Y 35
I1K-4.2-B
1.18 YCTpoHCTBO U IPUHIMIIBI ()YHKIIMOHUPOBAHUS 10 I1K-4.1-3 JI1.1J11.2 OK3aMeH
OAIIY. IToaroToBka k 1abopaTopHoii padore. I1K-4.1-Y | JI1.4J12.2J13.1
[oaroroBka k caaue nadopaTopHOW paboOTHI, [1K-4.1-B JI3.2
oopmiIeHUE OTUYETA. [IK-4.2-3 | 313233 24
W3y4eHne KOHCIIEKTa JIEKIUH [1K-4.2-Y 35
/Cp/ I1K-4.2-B
1.19 VYerpoiictBa mamsatu /Tema/ 0




1.20 [puHimne! GyHKIMOHUPOBAHUS YCTPONCTB 4 I1K-4.1-3 JI1.1J11.2 DK3aMeH
naMsITU. Buabl mamsti B TUQPOBBIX yCTPOHCTBAX. [1K-4.1-Y | JI1.4J12.2J13.1
Opnnonoproast namsite ROM u ee I[1IK-4.1-B JI3.2
KkoHurypuposanue. I106aiToBbIH 10CTYH K [IK-4.2-3 | 01323324
JTaHHBIM. MeToiKa 1 CpelicTBa MHUIUAIU3ALIUT [1IK-4.2-Y D5
namaty. JByxmnoprosas namsate ROM, I1K-4.2-B
ocobeHHocTU. Opranu3anus MpoLeccoB YTECHUS
namatd ROM. Ilamsats RAM, npuHiunmanbHele
OTIIYMsA OT KOH(UrypupoBanus namsta ROM.

ITamsATh € 3apaHee IpeyCMOTPEHHBIM CIIOCOOOM

nocryna (LIFO u FIFO). Cxema

¢bynxunonupoanus Oydepa FIFO c pa3ubiMu

CKOPOCTSIMHU 3aIIUCH U YTEHHUS.

Kondurypuposanue moayns 6ydepa FIFO c

JIBYXUaCTOTHOIH cuHXpoHu3anueil. /Jlex/

1.21 Mopnynu namsatu RAM nakera Quartus II /JIa6/ 4 I1K-4.1-3 JI1.1J11.2 DK3aMeH,

[IK-4.1-Y | JI1.4J12.2J13.1 | JlabopaTopHas
[IK-4.1-B JI3.2 pabora
[IK-4.2-3 | 21323324
I1K-4.2-Y 35
I1K-4.2-B

1.22 [TpuHimne! GyHKIMOHUPOBAHUS YCTPONUCTB 12 I1K-4.1-3 JI1.1J11.2 OK3aMeH
namaty. Ilonroroska k 1aboparopHoit padore. [1K-4.1-Y | JI1.4J12.2J13.1
IToaroroBka k craue 1a00paTOpHOI paboThI, I1IK-4.1-B JI3.2
oopmiIeHUE OTYETA. [IK-4.2-3 | 01323324
W3y4yeHne KOHCIIEKTa JIEKIUH [1K-4.2-Y 35
/Cp/ I1K-4.2-B

1.23 ApxuTeKTypa THINYHbIX Mukpocxem FPGA 0
[Tema/

1.24 OCHOBHBIE KOMITIOHEHTBI MUKPOCXEM CEMEMCTBA 2 I1K-4.1-3 JI1.1J11.2 OK3aMeH
Cyclone IV. ®yHkunoHanbHas cXeMa JOTHUECKOro [1K-4.1-Y | JI1.4J12.2J13.1
a51eMeHTa MUKpocxeM cemelictsa Cyclone IV. I1IK-4.1-B JI3.2
ApudmeTnyeckuil pe>xuM padoThl JTOTHYECKOTO [IK-4.2-3 | 01323324
asieMenTa. HopMasibHbIHM peskxuM paboThl [1K-4.2-Y 35
JIOTUYECKOro ieMeHTa. (OCHOBHBIE BUJIbI I1K-4.2-B
CUTHAJIbHBIX CBSI3€H B JIOTMUECKOM OJIOKE.

CucremMa CHHXPOHU3AIMU JIOTHYECKUX 3IEMEHTOB
Joruyeckoro 6igoka. CucremMa ropu30HTaIbHBIX
MEKOJI0UHBIX COEUHUTENBHBIX JIMHUHI. Cucrema
BEPTUKAJIBHBIX MEXKOIOYHBIX COSANHUTENBHBIX
JIUHMI. B3auMoneiicTBre pa3auyHbIX YPOBHEH
nepapxuy CUrHaJbHbIX cBsa3el. I[lapamerpbl
anmapaTHbIX MOIYJICH TaMATH MUKPOCXEM
cemetrictBa Cyclone I'V. BctpoeHHble 0510k1
yMHOXHUTeNeH MukpocxeM cemetictsa Cyclone I'V.
/Jlex/

1.25 CewmeiictBo ITUINC dupmer Altera. M3yuenune 11 [1K-4.1-3 JIT.1J11.2 OKk3aMeH
KOHCIIEKTa JIEKLIU [1K-4.1-Y | JI1.4J12.2J13.1
/Cp/ I1K-4.1-B JI3.2

[IK-4.2-3 | 01323324
I1K-4.2-Y 35
I1K-4.2-B

1.26 Kondurypuposanue mukpocxem /Tema/ 0

1.27 Crnioco6s1 koHbuUrypupoBanus mukpocxem [IJINC 4 I1K-4.1-3 JI1.1J11.2 OK3aMeH
¢bupmsbl Altera. [IpenmyiecTsa 1 HeAOCTATKU [1K-4.1-Y | JI1.4J12.2J13.1
TEXHOJIOTMH KOH(UI'YPUPOBAHUS MUKPOCXEM I1IK-4.1-B JI3.2
FPGA B cpaBHeHun ¢ Mukpocxemamu CPLD. [IK-4.2-3 | 01323324
MHUKpO-CXeMbI IaMATH C I10CIEI0BATEIbHOM [1K-4.2-Y 35
3arpy3koii ¢pupmsel Altera. DnexTpuueckas cxema [1K-4.2-B

Juis KoHdurypuposanus Mukpocxem FPGA B
cucreme. /Jlex/




1.28 CrniocoOb1 koHuryprupoBanust Mukpocxem [IJIVC. 10 [1IK-4.1-3 JIT.1J11.2 OKk3aMeH
W3y4eHne KOHCIIEKTa JIEKIUH [1K-4.1-Y | JI1.4J12.2J13.1
/Cp/ [1K-4.1-B JI3.2
[IK-4.2-3 | 513233 54
I1K-4.2-Y 35
I1K-4.2-B
1.29 KOHCTpYKTHBHBIE U TEXHOJIOTHYECKUE ACTIEKTHI 0
npumenenus coppemenHbix [IJIMC /Tema/
1.30 TexHonorust ycTaHOBKM MUKPOCXEM B KOpPITycax 1 I1K-4.1-3 JI1.1J11.2 DK3aMeH
tuna BGA Ha nevyaTHbIX matax. MeTosl [IK-4.1-y | JI1.4J12.2J13.1
KOHTpPOJIsL Ka4€CTBA MOHTaXa COBPEMEHHBIX I1IK-4.1-B JI3.2
neyatHbix mwiat. Crangaptr JTAG. Pa3Boaka [IK-4.2-3 | 01323324
JIUHUHA 17151 iepeaayn qudQepeHnuanbHbIX [1IK-4.2-Y D5
HU(PPOBBIX CUTHAJIOB. 3alIUTa OT CITy4alHbIX [IK-4.2-B
c00eB B MUKPOCXEMaX C HAHOMETPOBBIM
TEXHOJIOTMYECKUM ypoBHEM. /JIek/
1.31 IIpoextupoBanue neneit nuranus IINAC. 10 I1K-4.1-3 JI1.1J11.2 DK3aMeH
W3y4eHne KOHCIIEKTa JIEKIUH [1K-4.1-Y | JI1.4J12.2J13.1
/Cp/ [1K-4.1-B JI3.2
[IK-4.2-3 | 513233 54
I1K-4.2-Y 35
I1K-4.2-B
Pazpnes 2.
2.1 HKP /Tema/ 0
2.2 /KP/ 0,35 I1K-4.1-3 JI1.1 J11.2 DK3aMeH
[IK-4.1-y | JI1.4J12.2J13.1
I1K-4.1-B JI3.2
[IK-4.2-3 | 513233 54
I1K-4.2-Y 35
I1K-4.2-B
2.3 Koncynpranuu /Tema/ 0
2.4 /Kuc/ 2 [1K-4.1-3 JIT.1J11.2 Ok3aMeH
[IK-4.1-y | JI1.4J12.2J13.1
I1K-4.1-B JI3.2
[IK-4.2-3 | 513233 54
I1K-4.2-Y 35
I1K-4.2-B
2.5 Ox3amen /Tema/ 0
2.6 Dx3ameH /Ok3ameH/ 44,65 | TIK-4.1-3 JI1.1J11.2 DK3aMeH
[IK-4.1-y | JI1.4J12.2J13.1
I1K-4.1-B JI3.2
[IK-4.2-3 | 513233 54
I1K-4.2-Y 35
I1K-4.2-B
Pazges 3. CBUC pas cucrem coopa u
00padoOTKH JaHHBIX
3.1 Beenenne. CBUC st cuctem coopa u 00paboTku 0
naHHbeIx /Tema/
3.2 CTpyKTypa MHUKpPOIPOLIECCOPHBIX CUCTEM cOopa U 2 [K-4.1-3 | JI1.3 JI1.5J12.1 3auer
00pabOoTKH TaHHBIX: TATYMKU aHAJIOTOBBIX U [IK-4.1-Y [J12.3J12.4 J12.5
HU(PPOBBIX CUTHAJIOB, MUKPOIIPOLIECCOPHOE SIIPO, [IK-4.1-B | JI2.6J13.1 JI3.2
HCIIOJTHUTEIIbHBIC MEXaHU3MBL.  3a/1auH, [1K-4.2-3
pelaeMble pu 00pabOTKEe CUTHAJIOB IATYUKOB: [IK-4.2-Y
KOMMYTalusl CUTHAJIOB AJATYUKOB, HOPMHUPOBKA, [IK-4.2-B

Oydepusanus, anagoronudpoBoe
npeoOpazoBaHue, cTaTUCTHYECKas 0OpaboTka
TTAHHBIX, IU(PPOAHATIOroBOE MPeodpa3oBaHueE.

/JTex/
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Vi3yuenue unTErpupoBanHoii cucremsl MCStudio
JUIsL pa3pabOTKU MPOrpaMMHOr0 00eCIIeUeHHs
MHKPOKOHTpOIIIepoB cemeiictea MCS-51 /J1a6/

I1K-4.1-3
I1IK-4.1-Y
I1K-4.1-B
I1K-4.2-3
[1K-4.2-Y
I1K-4.2-B

JI1.3 JI1.5J12.1
J23J12.4
JI2.5 J12.6J13.1
JI3.2

3auer,
JlaGopaTtopHast
pabora

34

3agauy, pemaemble Mukpocxemamu CBHC
MHKPOKOHTPOJIJIEPOB B aBTOMAaTHYECKUX CHCTEMAax
ynpasiieHus. [loaroroBka k gaboparopHoit pabote.
IMoxroroBka k caade 1abopaTopHOil padoTHI,
othopmiieHHe oT4eTa. M3ydeHne KOHCIIeKTa JICKIHI

/Cp/

I1K-4.1-3
I1IK-4.1-Y
I1IK-4.1-B
I1K-4.2-3
[1K-4.2-Y
I1K-4.2-B

JI1.3 JI1.5J12.1
J23J12.4
JI2.5 J12.6J13.1
JI3.2

3auer

3.5

CBUC mukpokoHTposuiepa cemeiicta MCS- 51
/Tema/

3.6

CocTtaB OCHOBHBIX (DYHKIIMOHAJIBHBIX Y3JI0B
MUKPOKOHTposiepa. CTpyKTypHas CXeMa MUKPO-
KOHTpoJuIepa. biok ynpasieHus u
CHHXPOHH3AIMHU: YCTPOHCTBO (hOPMUPOBAHHUS
BPEMEHHBIX MHTEPBAJIOB, JIOTMKA BBOJIa-BbIBOJIA,
PETUCTP KOMaH/, PETUCTP YIPaBICHUS
9HEPronoTpedIeHUEM, ACIUPPATOpP KOMAHI,
JIOTUKA YIPaBJICHUs, apUPMETUKO-IOTHIECKOE
YCTPOHCTBO.

Mertozbl aapecanuy: HesBHasI afpecanys,
HETIOCPEACTBEHHAS aipecanysl, IpsiMas agpecarus,
KOCBEHHasl ajipecaliusi, OTHOCUTENbHAS apecalys,
CTpaHUYHasl aipecalysl, CTEKOBas aJpecalys.
CucremMa KOMaH[: ONlepaluy Nepefavn JaHHbIX,
apupMeTHIECKUE Ollepalliuy, JIOTHIECKUE
oliepalyy, orepanuy ¢ OuTaMu U orepanuu
nepesayn yrpaBieHUs.

BuyTpenHss (pe3uieHTHas) HaMsATh JaHHbIX:
aJpecHOe MPOCTPAHCTBO, OalTOBas U OUTOBAs
ajzipecanysi, Ha3Ha4eHHE U EepPEKIIoUeHue OaHKOB
perucTpoB. Peructpsl creruanbHeIX GYHKIHH.
BHemnmHsAs namMsITh JaHHBIX: aApECHOE
IIPOCTPAHCTBO, CIIOCOOBI apecaliyy,
MIOAKJIIOYEHUE, YTEHNE U 3alIUCh. BHyTpeHHss
[IaMATh IPOrpaMM: aJpeCcHOE IPOCTPAHCTBO,
CTapTOBBIN aJpec U PACIOIOKEHUE BEKTOPOB
IpepblBaHuNA. BHENIHAS NaMsTh IPOrpaMM: cXema
MOJIKITIOYEHHU S, paboTa.

ApXUTEKTYypa HapauleabHbIX 1opToB. CocTaB
pa3psaa NapaienbHOro nopra. AJbTepHATUBHbIE
¢bynxuuy nopros. ITopt PO: Ha3HaueHue,
[IPUHLUNKAIBHAS CXeMa [10pTa, 3aIliCh B OPT U
cunutbiBanue. lloptel P1, P2, P3:
[IPUHLUNNAIIBHBIE CXEMBI, paboTa B OCHOBHOM U
aNbTepHATUBHBIX pexuMax. Harpysounas
CIOCOOHOCTB pa3psa nopTa.

OYHKIMOHAILHBIE BO3MOXKHOCTH CHCTEMBI
IpepbIBaHUN. PacronokeHne BEKTOpoB
npepbiBaHuH. [IpHopUTETHI IPEPHIBaHUI.
Ynpasienue cucreMoii ipepeiBaHuil. Pukcanus
3aIIpOCOB NPEPHIBAHUI U BPEMsI OTKIIMKA.
BHewHMe npepeIBaHus [0 yPOBHIO U GpoHTY. /JIex/

I1K-4.1-3
I1IK-4.1-Y
I1IK-4.1-B
I1K-4.2-3
[1K-4.2-Y
I1K-4.2-B

JI1.3 JI1.5J12.1
J23J12.4
JI2.5 J12.6J13.1
JI3.2

3auer

3.7

Vi3yuenue apu()METHIECKUX U JIOTHICCKUX
omepanyii, oneparmii nepexadu ynpapieHus /J1ad/

I1K-4.1-3
I1IK-4.1-Y
I1K-4.1-B
I1K-4.2-3
[1K-4.2-Y
I1K-4.2-B

JI1.3 JI1.5J12.1
J23J12.4
JI2.5 J12.6J13.1
JI3.2

3auer,
JlaGopaTtopHast
pabora




3.8 W3yuenue xoHcnekTa eKiui. Komansl I1K-4.1-3 |JI11.3 JI1.5J12.1 3auer
[IEPECBHIIKY JAHHBIX, apupMETHIECKUE U I1IK-4.1-Y J23J12.4
joruyeckue onepauuu. [lonroroBka k I1IK-4.1-B  [JI2.5 JI2.6J13.1
nabopatopHoit pabdote. ITonroroska k caaue I1K-4.2-3 JI3.2
nabopaTopHOi paboThl, 0POpPMIICHHE OTUYETA. [1K-4.2-Y
W3ydyeHne KoHCEKTA JEKIUH [1K-4.2-B
/Cp/
3.9 Iepudepuiinsie yerpoiicta B CBUC /Tema/
3.10 AIII nocnenoBatenbHOro NpUONIMKEHHS Ha I1K-4.1-3 |JI11.3 JI1.5J12.1 3ayer
kpuctaie CBUC: ctpykTypa u cocTaB 610Ka I1IK-4.1-Y J23J12.4
AT, dynkuus nepenaun AL, BcTpoeHHbII I1IK-4.1-B  [JI2.5 JI2.6J13.1
HCTOYHUK OINOPHOI'0 HAIIPSDKEHHUS, PEXKUMBI PaOOThI I1K-4.2-3 JI3.2
AITIL Curma-nensta AL ctpykTypa, IpUHIMIT [1K-4.2-Y
pabotsl, npuMmeHenue. Ludpo-ananorosie I1K-4.2-B
npeobpasoBareny. TaliMepbl-CUeTUUKHU:
(YHKIMOHAJIBHBIC BO3MO)KHOCTH,
nporpamMMmupyemast cuéraas marpuna. /JIex/
3.11 W3yuenne xoHcnekTa nekuuii. [IporpammupoBanue I1IK-4.1-3 |JI11.3 JI1.5J12.1 3ayer
OIIT u LIAII /Cp/ IK-4.1-Y J12.3J12.4
IK-4.1-B  [J12.5 J12.6J13.1
I1K-4.2-3 JI3.2
I1K-4.2-Y
I1K-4.2-B
3.12 CoBpeMeHHbIe MUKPOKOHTpOJLIEph! (hupMbl SilLabs
/Tema/
3.13 Oco0EHHOCTH BBICOKOIIPOU3BOAUTENBHOIO pa. I1K-4.1-3 |JI11.3 JI1.5J12.1 3ayer
IMudposoit kommyrtatop (CROSSBAR). I1IK-4.1-Y J23J12.4
Amnanorosas nepudepus MUKpOKOHTPOJLIEPOB: I1IK-4.1-B  [JI2.5 JI2.6J13.1
AT, LIATI, naTuuku TeMIepaTyphl, [1K-4.2-3 JI3.2
IIPOrpaMMHUPYEMBIE YCHUIINTENN, KOMIIApaTOPBI. [1K-4.2-Y
/Jlex/ I1K-4.2-B
3.14 Peanuzauus ¢pynkuumit Bpemenu /J1a6/ I1K-4.1-3 |J11.3 JI1.5J12.1 3auer,
[IK-4.1-Y J2.3712.4 JlabopaTopHas
[IK-4.1-B  |J12.5 JI2.6J13.1 pabora
I1K-4.2-3 JI3.2
I1K-4.2-Y
I1K-4.2-B
3.15 IToaroroBka k 1abopaTopHoii padore. [Toaroroska I1K-4.1-3 |JI11.3 JI1.5J12.1 3ayer
K cllaue 1a0opaTopHOil paboThl, oopMiIeHHE I1IK-4.1-Y J23J12.4
oruera. M3yuenne koHcnekra yekuuii /Cp/ I1IK-4.1-B  [JI2.5 JI2.6J13.1
I1K-4.2-3 JI3.2
I1K-4.2-Y
I1K-4.2-B
3.16 CBHMC MuKpOnpoLecCOpHOi cucTeMbl cOopa U
00paboTku naHHelx ADuC812 /Tema/
3.17 Cocra. OyHKIMOHATIbHAs OJIOK-CXEMa. I1IK-4.1-3 |JI11.3 JI1.5J12.1 3ayer
ADXUTEKTYpa 1 OCHOBHBIE XapaKTepUCTUKU. biiok I1IK-4.1-Y J23J12.4
ALTII: XapakTepUCTUKHU U PEXUMBI PAOOThI, PEXKUM I1IK-4.1-B  [JI2.5 JI2.6J13.1
IIPsIMOTro AocTyma k namatd. biok IAIL: I1K-4.2-3 JI3.2
XapaKTEPUCTUKU U PEXUMBI paboThl. /JIek/ [1K-4.2-Y
I1K-4.2-B
3.18 Iporpammupoanue AL u HAII nns ADuC812. I1K-4.1-3 |JI11.3 JI1.5J12.1 3ayer
W3yuenne xoHcnekTa ekiui /Cp/ I1IK-4.1-Y J2.3J12.4
IK-4.1-B  [J12.5 J12.6J13.1
I1K-4.2-3 JI3.2
I1K-4.2-Y
I1K-4.2-B
3.19 WHrerpupoBaHHbIe Cpelibl IPOrPaMMHUPOBAHUS U

omtaaku MCStudio, KeilpVision, Proteus /Tema/




3.20 Wurerpuposannas cpena MCSudio: ocHOBHbIE 2 I1IK-4.1-3 |JI11.3 JI1.5J12.1 3auer
BO3MOXKHOCTH IIPOrPaMMUPOBAHUS U OTIIAJKU I1IK-4.1-Y J23J12.4
ceMeilcTB MUKPOKOHTpoJuIepoB cemeiictea MCS- I1IK-4.1-B  [JI2.5 JI2.6J13.1
51. UuTerpupoBanHas cpena KeilpVision: I1K-4.2-3 JI3.2
OCHOBHBIE BO3MOXHOCTH. IHTErprpoBaHHas [1K-4.2-Y
cpena Proteus: BO3MOXHOCTH MOAEIMPOBAHUS I1K-4.2-B
pabOTEl MUKPOKOHTPOJUIEPA C BHEITHUMHU
ycTpoiicrBamu. /JIex/
3.21 IIporpamMmmupoBaHue 3a/1ay yrpaBieHUs 10 I1IK-4.1-3 |JI11.3 JI1.5J12.1 3auer
CEMHUCEIMEHTHBIM HHIMKATOPOM B Cperiax I1IK-4.1-Y J23J12.4
MCStudio, KeilpuVision, Proteus. IToaroroska k [IK-4.1-B  |JI2.5 JI12.6J13.1
nabopatopHoii pabore. [logroroska k caaue [1K-4.2-3 JI3.2
nabopaTopHOii paboThI, OPOPMIICHHE OTYETA. [1IK-4.2-Y
W3ydyeHne KoHCEKTA JEKIUH [1K-4.2-B
/Cp/
3.22 JluHamMu4eckuii BEIBOA MH(POPMAIMH Ha 4 I1K-4.1-3 |JI11.3 JI1.5J12.1 3auer,
TpeXpa3psiHbIi CEMUCEIMEHTHbIM HHIMKATOP I1IK-4.1-Y J2.3J12.4 JlaGopaTtopHast
/J1a6/ IK-4.1-B  [J12.5 JI2.6J13.1 pabota
I1K-4.2-3 JI3.2
I1K-4.2-Y
I1K-4.2-B
3.23 ITocnenoBatensuble uHTEpdeiicel RS232 u SPI B 0
CBUC mukpoxonTpouiepos /Tema/
3.24 CHHXPOHHBIHM ¥ aCUHXPOHHBIE PEKUMBI PAOOTHI 2 I1K-4.1-3 |J11.3 JI1.5J12.1 3ayer
I0CJIEI0BATENFHOTO MOPTa MUKPOKOHTPOJLJIEpA. [IK-4.1-Y J2.3712.4
PaGoTta B MHOTOIPOLIECCOPHOM PEXUME. I1IK-4.1-B  [JI2.5 JI2.6J13.1
[NoaxnroueHue nociea0BaTEIBHOTO MOPTa [1K-4.2-3 JI3.2
MUKPOKOHTPOJIIEpA K JIMHUU JUIs OOMEHa [1K-4.2-Y
JIaHHBIMH C KOMITBIOTEPOM. [1K-4.2-B
brnok-cxema opraHu3alyu cucTeMbl 0OMeHa
JaHHbIME Yyepe3 SPI ¢ omHUM BenymuM 1
HECKOJIBKMY BeJOMBIMH. JIMHUM TAHHBIX U
ympasieHus. [Iporokon oomena no muxe SPI.
Pesxxumsbl pabotsl unrepgeiica SPI.
/Jlex/
3.25 IIporpammupoBaHue 3aau oOMeHa 1o 4 I1K-4.1-3 |JI11.3 JI1.5J12.1 3ayer
ocJieloBaTeIbHOMY UHTepdeicy. M3yuenue I1IK-4.1-Y J23J12.4
KOHCIIEKTa JIEKLIU I1IK-4.1-B  [JI2.5 JI2.6J13.1
/Cp/ I1K-4.2-3 JI3.2
I1K-4.2-Y
I1K-4.2-B
Pazpen 4.
4.1 UKP /Tema/ 0
42 /UKP/ 0,25 IK-4.1-3 [JI1.3 JI1.5J12.1 3aver
I1K-4.1-Y J12.3J12.4
IK-4.1-B  [J12.5 J12.6J13.1
I1K-4.2-3 JI3.2
I1K-4.2-Y
I1K-4.2-B
4.3 3auer /Tema/ 0
44 3auer /3auér/ 8,75 IIK-4.1-3 |JI1.3 JI1.5J12.1 3auer
I1K-4.1-Y J12.3J12.4
IK-4.1-B  [J12.5 J12.6J13.1
I1K-4.2-3 JI3.2
I1K-4.2-Y
I1K-4.2-B

5. OLEHOYHBIE MATEPHAJIBI IO JMCOUIIIMHE (MO/YJIIO)

(DOHZ[ OLCHOYHBIX CPCACTB IPUBCACH B IIPUJIOKCHHUU K pa6oqel71 IporpaMme I CHUTUTAHBI (CM. AOKYMCHT ((OIIGHO‘IHBIG MaTepHralibl IO
JHUCLHUIIIINHE «CBer6OJ'ILIHI/I€ HHTCIpaJIbHBIC CXCMBI»).




6. YYHEBHO-METO/MYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHas JMTEpaTypa

Ne ABTOpBHI, 3arnaBue WsnarensctBo, | KonmuectBo/
COCTaBUTENH rox Ha3BaHue ObC
JI1.1 |Makcoung K. Ipoextuposanue Ha IVIMC. Kypc mononoro 6oiiua Mocksa: IMK |978-5-94120-

Ipecc, 2010, 407]147-1,

c. http://e.lanboo
k.com/books/e
lement.php?
pll_id=60987

JI1.2 |Hapabu 3. IpoexTupoBanue BctpansaeMbix cucreM Ha IUINC Mocksa: IMK [978-5-97060-

Ipecc, 2016, 464|174-7,

c. http://e.lanboo
k.com/books/e
lement.php?
pll_id=73058

JI1.3 |Craumms B.B,, IIpoexTupoBaHue HU(PPOBBIX YCTPONUCTB HA OAHOKPUCTATIBBHBIX M.:Dneproatom |5-283-01543-
Ypycos A.B., MHUKPOKOHTpOJLIEpax nznar, 1990, 2,1
Mornoronuesa O.®. 223c.

JI1.4 |ITonskoB A.K. S3pik VHDL 1 VERILOG B npoeKTHpOBaHUH HU(GPOBOH M.:COJIOH- 5-98003-016-

arnmapaTypsl [pecc, 2003, 6,1

320c.

JI1.5 |Hukomaituyk O.M. | X51-coBmMecTiMbIe MUKPOKOHTpOIUIeps! Gpupmbl Cygnal M.:000"UJQ 5-94929-002-

CKHUMEH", X, 1

2002, 471c.

6.1.2. lono/IHUTeIBbHAS JIUTEPaTYpa
Ne ABTOpBHI, 3arnaBue WsnarensctBo, | KonmuectBo/
COCTaBUTENH rox Ha3BaHue ObC

JI2.1 |Kawmupusn U. 10O., Ot Cu k Cut+ Mocksa: 978-5-9912-

Hosunukos B. C. lopsiuast nuuus- |0259-6,

Tenexom, 2012,
334 c.

https://e.lanbo
ok.com/books/
element.php?

pll_cid=25&p
11_id=5161
JI2.2 |Kunmes 1. A., ITUINC ¢dupmst "Xilink": onucanue cTpykTypbl OCHOBHBIX cemeicTB |Mocksa: JIMK  |978-5-94120-
Kyzenun M. O. Ipecc, 2010, 230]028-3,

c. http://e.lanboo
k.com/books/e
lement.php?
pll_id=60951

JI2.3 |bponun B.b., MUuKpOKOHTpPOJUIEPL. ApXUTEKTYpa,porpamMmmupoBanue, uareppe  (M.:OKOM, 5-7163-020-0,
[Harypun N.N. ¥ic 1999, 400c. 1
JI2.4 |Kacnep 3. IIporpammupoBaHue Ha si3bIke AccemOuiepa Juist M.:T'opsiuas 5-93517-104-
MUKPOKOHTPOJIIEPOB cemelicTaa 18051 smHus-Tenexom, |X, 1

2003, 191c.




Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KomuuectBo/
roj Ha3BaHue ObC
JI2.5 [Kacnoep D. IIporpammupoBaHue Ha si3bike AccemOiepa s M.:T'opsiuas 5-93517-104-
MHUKPOKOHTpOJUIEPOB cemeiicTa i8051 mnus, 2004, X, 19
191c.:nm.
JI2.6 |Xapros B.A. MUKpOIPOLIECCOPHBIE CUCTEMBI : yueh. mocodue M.: Axagemus, |978-5-7695-
2010, 352c. 7028-5, 1
6.1.3. MeToauueckue pa3padoTku
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | Komuuectso/
roj Ha3BaHue ObC
JI3.1 |ba3buie B.K. MukpornpolieccopHbie cucTeMbl cOopa u 00paboTku naHHbIX : | Psaszans: PULL ,

MeTtoanvecKue yKa3aHus PI'PTY, 2012, |https://elib.rsre
u.ru/ebs/downl
oad/1184

JI3.2 |bassuieB B.K. IIporpaMMupoBaHie HHTEIPATIBLHON CUCTEMBI COOpa JaHHBIX Psazanb: PUILL ,

ADuC812 : Meronuueckue yKa3aHus PI'PTY, 2010, |https://elib.rsre
u.ru/ebs/downl
0ad/1186

6.2. [lepeyens pecypcoB HH(POPMAIMOHHO-TEJIeKOMMYHHKANMOHHO¥ ceTu "MHTepHeT"
31  |Stuart Sutherland. Verilog® HDL Quick Reference Guide. Sutherland HDL, Inc. 2007. - 50 p.
32 |ModelSim® User's Manual. Software Version 6.5a. Mentor Graphics Corporation, 2011. - 580 p.
33  |ModelSim® Reference Manual. Software Version 6.5a. Mentor Graphics Corporation, 2011. - 356 p.
34 |ModelSim® Tutorial. Software Version 6.5a. Mentor Graphics Corporation, 2011. - 88 p.
35  |Quartus IT Vertion 10.0 Handbook. Altera Corporation, 2010. - 2728 p.

6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHus 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

6.3.1 IlepeyeHb JIMIIEH3HOHHOT0 U CBOOOIHO PACIPOCTPAHAEMOI0 IPOrPAMMHOI0 00ecnedeHHUsl, B TOM YHUCJIe 0TeYeCTBEHHOT0
NMPOU3BOACTBA

HaunmenoBanue Onucanue

OnepanyonHas cucrema Windows Kommepueckas uneHs3us

Kaspersky Endpoint Security Kommepueckas nuneH3ust

Adobe Acrobat Reader Caoboanoe T1O
LibreOffice Co6onHoe 10
7 Zip CsoOozanoe 110
Quartus II Web Edition ver. 11.0 CobonHoe 10
ModelSim Caoboanoe T10

6.3.2 IlepeyeHb MHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUILINHBI (MOAYJIA)

358 yueOHO-aJMUHMCTPATUBHBIM Kopmyc. YdeOHas ayIuTopus IJIs NPOBEICHUs YUEOHBIX 3aHATHH JIEKIIMOHHOIO U
CEMHUHAPCKOr0 THUIA, TPYIIIOBLIX U MHAUBUAYAIbHBIX KOHCYIbTAlUH, TEKYLIEr0 KOHTPOIIS M IPOMEXYTOYHOM aTTeCTalluu
1 CrnenuanusupoBanHas mebenb (200 MecT), KOMIBIOTEp C BO3MOXKHOCTBIO MOIKIIOYEHUs K cetu «MHTepHer» u
o0ecrieueHneM JIOCTyIa B 3JIEKTPOHHYIO HH(OpPMalMOHHO-00pa3oBatenbHyto cpeny PIPTY, MyneTHMeana mpoexkTop,
9KpaH, JOCKa.

502 naGopaTopHblil Kopiyc. YueOHas ayIuTOpus Al NpoBeAeHHs yueOHbIX 3aHaTHi Crnenuanu3upoBaHHas Mebens (37
IIOCAJI0YHBIX MECT)

2 I1K: Intel Celeron CPVJ1800 — 25 mir.

BO3MOXXHOCTh TOIKIIOUCHUS K CeTH IHTepHeT H oOecledeHHeM JOCTylla B JJICKTPOHHYI HH(OPMALHOHHO-
obpa3zoBatenbHylo cpeny PITPTY

8. METOJWYECKHE MATEPHAJIBI IO JUCHUIIIMHE (MOIY.JTIO)

MeTtoanueckoe obecneucHue JAUCHUIUIMHBI TIPUBEACHO B IMMPUIIOKCHUH K pa6oqel71 nporpaMmMe JUCHUTIIIMHBI (CM. JAOKYMCHT




"MeTonuueckue yKka3zaHus 1o Aucuuminse "Ceepx0osibline HHTerpanbHble cXeMbl"").

MOAMUCAHO
3ABE/LYIOLLIMM
KADGELPHI

NMOAMNUCAHO
3ABEAYIOLLMM
BbIMYCKAIOLLIEN
KAGE[PbI

MOAMNCAHO
MPOPEKTOPOM MO YP

LIOKYMEHT MOANWCAH 3NEKTPOHHOM NOANWCHIO

®reoy BO "PIrPTY", PIPTY, CepebpskoB AHapeii 20.09.23 14:59 (MSK)
EBreHbeBuMY, 3aMecTUTENb 3aBeayHoLLero kadeapoit

®reoy BO "PrPTY", PIPTY, YvpkuH Myxaun 20.09.23 17:14 (MSK)
BukToposuy, PekTop

®reoy BO "PrPTY", PIPTY, Kopsuko Anekcelt 21.09.23 08:55 (MSK)
BsiuecnaBoBud, MpopekTop no y4ebHoii paboTte

OnepaTtop 340 000 "KomnaHus "TeH3op"

MpocTas nognucb

MpocTas nognucb

Mpoctas noanucb




