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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OGecnieueHne HEOOXOAMMOIO YPOBHS KOMIETCHIIMH CTYJEeHTOB-0aKalaBpOB CHEIUAIBHOCTH
12.03.03 — «®DoToHuka M OoNTOMHPOpPMATHKA. DIEKTPOHHOE MpHUOOpOCTpOeHUE» B 00JacTH
IPOrpaMMHUPYEMOH JIOTHKH, TIOCIEI0BATEIbHOCTH U METOZaM MPOESKTHPOBAHMS CUCTEM Ha KpHCTajlie, a
TaKXXe NPUOOpETeHUE CTYJEHTaMU MPAKTUUYECKHX HABBIKOB MPOEKTHUPOBAHHUS HNPOTPAMMHOTO M

arrapaTHoro obecrieueHUs AJi1 CUCTEM Ha KpuUCTaJlIC.

1.2. 3agauy AUCHUILIUHBI

1. mproOpeTeHne TEOPETUIECKUX U MPAKTUICCKUX HABBIKOB 1O pa3paboTKe, MPOSKTHUPOBAHHUIO U
MIPOrPaMMHPOBAHUIO IIH(PPOBHIX CHCTEM.

2. oOydenne nudpoBoMy cuHTe3y ¢ ucnosb3zoBanueM CAIIP Vivado.

3. mpuoOpeTeHne HaBBIKOB MOJICITMPOBAHUS TPOIIECCOB, TIPOTEKAIONINX B CHCTEME Ha KPHCTAILIE.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).
Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.
Monayns mucuurinHe: Moaysbs HanpaBieHHOCTH (poduiist) (major).

Nunexc quctumiunel: 51.B.02.14.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

[1K-3. Cnocoben
paszpabaThIBaTh
AJIEKTPOHHBIE TTPUOOPHI
U CHCTEMBI, HCTIOJIB3Y I
TEXHUYECKYIO
JOKYMEHTAIIHIO,
COBpPEMCHHBIC
nH(pOpMaITMOHHBIE
TEXHOJIOTUH U SI3bIKH
POTPaMMHPOBAHUS

[1K-3.1. 3naeT ocobeHHOCTH
MPOEKTUPOBAHUSI IU(PPOBBIX
AJIEKTPOHHBIX YCTPOUCTB C
IPUMEHEHHUEM
crnenuannzupoBaHubix CAIIP

3HaeT ocHOBHBIE TT01X0 161 paboThl B CAIIP
Vivado st mpoeKTUpOBaHMs BHYTPEHHEH
CTPYKTYPBI IPOTrPaMMHUPYEMOM JIOTUYECKOM
WHTETPaJIbHON CXEMBbI

ITK-3.2. YMeeT ucnonab3oBaTh
TEXHUYECKYIO JJOKYMEHTALHIO
npu pa3paboTke HU(pPOBIX
AJIEKTPOHHBIX YCTPOUCTB

YMeeT UCIoIb30BaTh TEXHUUECKYIO
JIOKYMEHTALUIO B YAaCTH OIPEIEIICHUS
Bo3moskHocTer ITJIMC, curnaabHbBIX B
TakTOBBIX BEIBOJIOB [1JIMC, ocoOenHOCTEH
nporpaMMupoBanus koHkpetHou ITJIMC

[TK-3.3. Bnaneet pa3paboTku
nporpaMm IJist paboThI

1 (POBBIX ITEKTPOHHBIX
YCTPOMCTB

Braneer HaBbikaMu pa3paOOTKH CHCTEMBI Ha
kpuctamie B CAIIP Vivado u IIJIMC Ha Ga3ze
cepun Artix-7

4. O0beM IMCUMIIIMHBI B 3249€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMH4YeCKHUX 4acoB,
BbIIEJICHHBIX HA KOHTAKTHYIO pa0oTy 00y4aromuxcsi ¢ npenoaasarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4arommxcst
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OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 5 3aU€THBIX euHull, 180 akagmeMUuecKux 4acos.

Pacnpenenenue Tpya10eMKOCTH TUCIHUIUIMHEI 110 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B
tadimue 4.1.

Tabmmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YUY€OHOM eSITeIbHOCTH

Beero  |CemecTpbl
4acoB 7 cemecTtp

Bunpl yueOHOI nesiTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 70 70
JIeKunoHHbIE 3aHATHS 18 18
JlaGopaTopHblie 3aHATHS 52 52
CamocrosiTesibHasi padoTa 00y4alOUIUXCS, B T.4. KOHTAKTHasA 74 74
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ npenojaBaresieM, BCero
[ToaroroBka K TECTUPOBAHUIO 22 22
[ToaroToBka Kk 3amuTe oT4eTa Mo JJabopaTopHO padboTe 12 12
[ToaroroBka k 1abopaTopHOiil paboTe, HaNMCaHUE OTYETa 24 24
Hanucanue otdera no aboparopHoit padote 16 16
IToaroroBka u capaya JK3aMeHa 36 36
O0mas TpyaoeMKoCTh (B 4acax) 180 180
Oo6mas TpyaoeMKocTh (B 3.€.) 5 5

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JNesTeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Tabmuma 5.1 — Paznensl (TeMbl) TUCIMILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. | Jla6. | Cawm. Beero wacos dopmupyemsbie
HasBanus paznenos (Tem) JUCHUILTUHBI (6e3
3aH., 4| pab. |pabd.,u KOMITETCHITNH
JK3aMeHa)
7 cemecTp
1 BBeneHue 1 OCHOBHEIE ITOHATHUS 2 - 4 6 T1IK-3
2 OCHOBBI OIIMCAHMSI aIaparypbl U 10 40 48 98 [IK-3
MOJIETTUPOBAHUS SJIEKTPOHHBIX CXeMa ¢
HCIIOJIb30BaHueEM s3bika Verilog
3 UncTpyMeHTalbHBIE CpeACTBa pa3paboTKu 2 12 16 30 I1K-3
¥ MOJICIIMPOBAHMSI CUCTEM Ha KpHUCTasie
6 Knaccudukanus, NpuHIUI ASHCTBUS U 4 - 6 10 T1IK-3
HazHaueHne CHK
Uroro 3a cemectp| 18 52 74 144
Uroro| 18 52 74 144

5.2. Conep:xanue pa3aesioB (TeM) IUCIUANINHbBI

Copepxanre pa3enoB (TeM) TUCUUTUINHBI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JIEKIUSIM)

TpynoemMKocTb
HasBanus pasnesnoB (Tem) Coneprxanue paszeioB (Tem) (TeKIHOHHEbIE dopmupyemsbie
JUCIUTUTAHBI JTUCIUIUTAHBI (B T.4. IO JEKIUSIM) KOMITETEHIINH
3aHATHSA), 4
7 cemecTp
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1 BBeneHue 1 OCHOBHEIE BBoasTca ocHOBHEIE 2 TIK-3

MIOHATUSA onpezaenenuss CHK u crioco6s! ux
U3TOTOBJICHUS
Hroro 2
2 OCHOBBI OIIMCAHMUS OcCHOBHBIE CTPYKTYpHI A3bIKa 10 I1K-3
anmaparypsl 1 MmoaenupoBanus |Verilog.
AIIEKTPOHHBIX CXEMa C [TpaBuia onucanus

HCIIOJIBb30BaAHUEM A3bIKA Verilog KOM6I/IHaI_II/IOHHBIX CXCM.
IToBegeHUECKOE ONMCAHHUE.
CO3IIaHI/Ie TCCTOBBIX CTCHIOB.

Hroro 10
3 UHcTpymMeHTalbHBIE cpeicTBa | OMUCHIBAIOTCS OCHOBHBIE 2 [1K-3
pa3pabOTKH U MOJICTTUPOBAHUS | TIOJXO/IbI PU pa3padOTKe
CHUCTEM Ha KpHCTaJlIe pemennii Ha [TJINC
Htoro 2
6 Knaccudukanus, npuHInAT OnuceIBatOTCS BUJIbI 4 [1K-3

neiictBus v Ha3HaueHue CHK  |mporpammupyemsbix
WHTEIPAIBHBIX CXEM, UX
CTPYKTYpa ¥ IPUHLUI ACUCTBUSA

Hroro 4
Hroro 3a cemectp 18
Hroro 18

5.3. lIpakTHyeckue 3aHATUSA (CEMUHAPDI)
He npeaycmoTpeHo yueOHBIM IIJIaHOM
5.4. JlaGopaTopHbIe 3aHATHUSA

HaumeHnoBaHue nabopaTopHbIX paboT MpuBeieHO B Tabnure 5.4.
Tabnuia 5.4 — HauMmeHoBaHue 1a00paTOpHBIX paboT

HazBanus pa3nenos (Tem) HaumenoBanue dopmupyemsbie
TpynoemkocTh, 4
JUCIUTUTAHBI 1abopaTopHbIX paboT KOMIIETEHITNH
7 cemecTp
2 OcHOBBI ONIMCAaHMSI anmnaparypsl 1 | 3HAKOMCTBO CO CpPEIoH. 6 [1K-3
MOJICIUPOBAHUS AJIEKTPOHHBIX bazoBas jnoruka
cXeMa C UCIIOJIB30BAHUEM A3bIKA HOBeHqueCKOC OIIMCaHUue 22 TIK-3
Verilog Beisoa unpoOpMamu 12 [K-3
Hroro 40
3 MHCcTpyMEHTaNIbHBIE CPENICTBA Yacer 12 I1K-3
pa3paboTKu ¥ MOJEIUPOBAHUS
Hroro 12
CUCTEM Ha KpHUCTaJljIe
Uroro 3a cemectp 52
Hroro 52

5.5. KypcoBoii npoekT / kypcoBasi pabora
He npenycMoTpeHO yueOHBIM IIaHOM
5.6. CamocTosiTesibHas padora

Bunbr camocTosTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIIMH TPEICTaBICHBI B
tabnute 5.6.
Tabnuna 5.6. — Bunbl caMmocTosTenbHOM paboThl, TPYI0EMKOCTh U (HOPMHUPYEMbIE KOMIICTCHIIUN
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HaszBanus pasgenoB | Bunbl camocrosrenbHoi | TpynoeMkocTs, | @opMupyembie
@OpMBI KOHTPOJIA
(Tem) TUCUUTLTAHBI paboTsl q KOMIIETECHIINU
7 cemecTp
1 BBeneHue u IToaroroBka k 4 I1K-3 TectupoBanue
OCHOBHEBIC MIOHATHS TECTUPOBAHUIO
Hroro
2 OCHOBEI OITMCaHUA IToaroroBka K 3amure 8 [1K-3 3amura oTUeTa
arnmapaTyphbl 1 OTYeTa 0 110 JTabOPaTOPHOM
MOJICIIUPOBAHUS nabopaTopHoi pabore pabote
SJICKTPOHHBIX CXEMa € | [ToaroToBKa K 20 ITK-3 JIaGoparopHas
MCII0JIb30BAHUEM S3bIKA | raGopaTOpHOU padoTe, paborta
Verilog HaIlMCaHHE OTYeTa
Hammcanue oTyera 1o 10 I1K-3 OrueT 110
nabopatopHo# pabore nabopaTopHOI
pabote
IToaroroBka x 10 [1K-3 TectupoBanue
TECTUPOBAHUIO
Htoro 48
3 UnctpymenTanbhbie | [loaroroBka k 3ammure 4 I1K-3 3amura oT4eTa
CpelcTBa pa3pabOTKH U |OTYETA IO 10 J1a0OPaTOPHOI
MOJICTTUPOBAHUS CUCTEM |JIabopaTOpHOU paboTe pabote
Ha KpUCTaJUIC [ToaroroBka k 4 I1K-3 JlabopaTopHas
nabopaTopHo# pabdoTe, paborta
HamycaHue oTueTa
Hanucanue otuera 1o 6 I1K-3 OrueT 1o
nabopaTopHoii padote 1abopaToOpHOIL
pabote
IToaroroBka x 2 I1K-3 TectupoBanue
TECTUPOBAHUIO
Htoro 16
6 Knaccudukanus, IToaroroBka k 6 I1K-3 TectupoBanue
MIPUHIINI JCHCTBHS U TECTUPOBAHUIO
HazHadeHue CHK HUtoro 6
Uroro 3a cemectp 74
IToaroroBka u cmaua 36 OK3aMeH
JK3aMeHa
Hroro 110

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHHU AUCHHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTe IbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTaBIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, (OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB

3aHATHI
dopMmupyemsle Bunpl yueOHOI AesITenbHOCTH
@OpMBI KOHTPOJIA
KOMIICTCHIINH Jlek. 3aH.|JIa0. pab. | Cam. pa6.
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I1K-3

+ 3amura oT4eTa 1o jabopatopHoil padore,

DK3aMeH

JlabopaTtopHas pabota, OTuer 1o
naboparopHoit padore, TectupoBanue,

6. PeiiTuHroBasi cucremMa /1Jisl OLlEHKHU yCIIeBA€MOCTH 00y4aromuxcst

6.1. bajuibHbIE OLEHKH I (DOPM KOHTPOJIA

bannbeHbIe o1IeHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banpHbIE OLIEHKH

MaxkcumanbHbIN MaxkcumanbHbII MaxcumaibHe(H
DopMBI KOHTPOJIS 6at Ha 1-y1o KT ¢ | Gamn 3a mepuog Oau 32 nepuon Beero 3a
mexnay 2KT n Ha CEMECTD
Hauyana cemectpa | mexay 1KT u 2KT KOHEI1 ceMecTpa
7 cemecTp
3ammTa oT4eTa 1o 5 5 8 18
nabopatopHoit pabore
JlaGopartopnast pabota 4 6 14
TectupoBanue 5 5 10 20
Otuet no nabopaTtopHOH 5 5 8 18
pabote
OK3aMeH 30
Hroro makcumym 3a 19 19 32 100
nepuo
Hapacratomum urorom 19 38 70 100
6.2. IlepecueTr 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJIb MPEJCTABJICH B TabIUIE 6.2.
Ta6ymma 6.2 — Ilepecuer OayIOB B OIEHKH 3a TCKYIIHI KOHTPOJIb
banel Ha faTy TEKyIIero KOHTPOIS Onenka
> 90% ot MakcuMaIbHOI cymMMbl OamtoB Ha maty TK 5
Ot 70% no 89% ot MakcuMabHOM cyMMBI O6aioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 2

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Ta6muma 6.3 — Ilepecder cymMMbl 0AJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YYMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTMYHO) (3a4TEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpenctBenHo)
2 (HeyZI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (HeynoBrieTBOpUTENHHO)

7. YueOHO-MeTOAMYecKOe U MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
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7.1. OcHoBHas1 JUTEpaTypa

1. Hapabu 3. [IpoektupoBanue BcTpauBaembix cuctem Ha [IJIMC / mep. ¢ anrn. ConoBseBa B.B.—
M.: AMK IIpecc, 2016.-464 c. [DOnexkTtpoHHBIH pecypc]: — Pexum pgoctyna:
https://e.lanbook.com/reader/book/73058/#1.

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. IIpoexTupoBaHuE BCTpauBaeMbIX MHKpOIpoLeccOpHbIX cucTteM Ha ocHoBe [IJIMC dupmbl
XILINX® / B. FO. 30T0B. - M. : I'opsiuas nunaus-Temnexom, 2006. - 519[1] c. : wi. - (CoBpeMeHHas
ANEKTPOHUKA). - bubimorp.: ¢. 512. - ISBN 5-93517-165-1 (manmuuue B 6ubmmorexke TYCVYP - 39 3k3.).

2. MypcaeB A.X., bypenesa O.U. [IpakTukym 1o npoekTupoBaHuio Ha si3bikax VerilogHDL u
SystemVerilog: Yuebnoe mocobue.— 2-¢ usn., crep.— CII6.: M3narensctBo "Jlanp", 2018.— 120 c.: win.—
(YueOuuku mis By3oB. CrnenuanbHas JguTepaTtypa) [DIeKTpoHHBIH pecypce]: — Pexum mocrymna:
https://e.lanbook.com/reader/book/103142/#2.

3. IIpoextupoBanue nuppoBeix ycrpoiicts Ha ocHoBe [IJIMC ¢pupmer XILINX B CAIIP
WebPACK ISE : monorpadust / B. FO. 30toB. - M. : I'opsiuas nunaus-Tenexom, 2003. - 624 c. (Hanuuue B
oubnuorexke TYCVYP - 36 3k3.).

7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTeIbHBIC YUeOHO-METOAMYECKHEe M0Co0ust

1. 3uakomcTBO co cpenoil. ba3zoBas noruka: MeToauueckue yka3aHUs K BBIIOJHEHUIO
1a00paTOPHON U CAaMOCTOATEIBHOM pabOThI O AucHUIUIMHE «IIpoeKTUpoBaHKE CUCTEM Ha KpUCTALIey /
A. A. bomOuszor - 2020. 15 c. [DnexTtpoHHB# pecypc]: — Pexum pgocrymna:
https://edu.tusur.ru/publications/9833.

2. IloBeneHueckoe omucaHue: MeToauueckue yKazaHUsS K BBINOJHEHHUIO JIaOOpaTOpHOU U
CaMOCTOATENIbHOM paboThl 1o nquctuIuinae «lIpoekTupoBanue cucteM Ha kpuctaie» / A. A. bom6u30B -
2020. 18 c. [DnexTpoHHBIi pecypc]: — Pexxum poctyna: https://edu.tusur.ru/publications/9834.

3. Yacel: MeToanueckue yKa3aHHs K BHIIIOJHEHUIO Ja0OpaTOPHON U CAMOCTOSTENIbHOM pabOoThI 11O
mucturuinHe «lIpoektupoBanue cuctem Ha kpuctamie» / A. A. bomOuzos - 2020. 15 c. [DneKTpoHHBIHI
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/9836.

4. BeiBon uHpopmanuu: MeToauuyeckue yKa3aHHUS K BBINOJHEHHUIO J1a0OpaTOpHOU H
CaMOCTOATENIbHOM paboThl o nuctuIuinae «lIpoekTupoBanue cucteM Ha Kpuctaie» / A. A. bom6u30B -
2020. 10 c. [DnexTponHBIii pecypc]: — Pexxum poctyna: https://edu.tusur.ru/publications/9835.

7.3.2. Y4yeOHO-MeTOaAUYEeCKUE MOCOOU A JHII
€ OrpaHUYeHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI M1 HHBAJIHI0B

Y4eOHO-MeTOINYECKUE MAaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXxCs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEJIOCTABISIOTCS B JopMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUIaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe IPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
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8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayaUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITMOHHBIM pa3/iejaM JUCITUILUTHHBI.

8.2. MatepuajbHO-TeXHHYECKOE M TPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

JlaGopaTopust KOMIIBIOTEPHOTO MPOSKTHPOBAHUS: YUeOHAs ayIUTOPUS JJI IPOBEICHUS 3aHATHI
JEKIIMOHHOTO THUIA, yueOHast ayauTOPHUs IUIsl IPOBEACHUS 3aHATUU MPAKTUYECKOTO THIA, ydeOHas
ayIUTOPHUS JUISl TIPOBEACHUS 3aHATUH J1a0OpaTOPHOTO THIA, y4eOHass ayIUTOPHUS ISl IPOBEICHHS
3aHATHI CEMHHAPCKOTO THIIA, TOMEIICHHUE ISl KypCOBOTO MPOCKTHPOBAHUS (BBITIOJHEHHUSI KYPCOBBIX
paboT), mOMeNIeH:e ISl MPOBEICHUS TPYIIIIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIbTAINI, TOMEIICHHUE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTECTAIMH, TOMEIICHHUE TSI CAMOCTOSITEIIbHOM
pabotsr; 634050, Tomckas o6macte, T. ToMck, Jleanna mpocnekr, a. 40, 143 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- YcTpoiicTBo TeHepanuu U 00pabotku curranoB Analog Discovery 2 (National Instruments
Edition) - 10 mT.;

- HcnpiTaTenpHblil 1a00OpaTOpHBIA CTEHJ Y3JIOB aHAJOTOBOM M IUPPOBON 3JIEKTPOHUKHU
MikroElektronika Analog System Lab Kit PRO - 10 mrT.;

- Omnagounas mwiara Arduino UNO - 15 mr.;

- Otnagounas mwiata STM32F4291-disk - 10 mrt.;

- TpexkaHanbHBIM TMHENHBIN UCTOYHUK MOCTOsIHHOTO Toka GPD-73303D - 10 mt.;

- Octmmorpad DSOX1102G - 10 mit.;

- JlaGopatopuslii MakeT Basys 3 Artix-7 FPGA Trainer Board - 10 mr.;

- IIpoextop Acer P1385WB;

- [IpoekuoHHbIN YKpaH;

- MarautHO-MapKepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- 7-Zip;

- Apache OpenOffice;

- FoxitReader;

- Google Chrome;

- Microsoft Office;

- Notepad++;

- Unreal Commander;

- Vivado 2019.1;

8.3. MaTepuaibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisi CAaMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
pacmoioKEHHbIE IO aJpecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jlenuna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas obnacts, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMalnoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;
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- Kaspersky Endpoint Security 10 mns Windows;
- 7-Zip;
- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 0OYUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aroUUXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIbIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopMaIuu B JOCTYIHBIX (opMax, MOOMIBHOM CHCTEMbI 00yUYeHUS IS
JIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanne OLIEHOYHbIX MATEPHUAJIOB JIS TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabauia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba?::;§;;ii;ﬁ (Tem) q;giﬁgfggr;;e ®opmebl koHTpOIs | OnieHounbie MaTepuansl (OM)
1 BBenenue u OCHOBHBIE [1K-3 TectupoBanue [IpumepHsIil nEpeUYEHb
MOHSATHUSA TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 OCHOBBI ONTUCAHUS I1K-3 3amuta otdyeta mo |[IpumepHbIil mepedyeHb
arnmapaTypbl 1 MOJEIUPOBAHUS nabopaTopHoit BOITPOCOB JIJI51 3aLIUTHI
AIIEKTPOHHBIX CXEMA C pabote 1ab0paToOpHBIX paboT
HCTIOIb30BaHMEM si3bIKa Verilog JlaGopaTopHas Tembl 1abopaTOpHBIX PaboOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
Oruer 1o Tembl 1abopaToOpHBIX paboOT
nabopaTopHOi
pabote
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3 UnctpymenTanbhble cpeactaa |11K-3 3amuTa otdyera o |IIpumepHslii nepeyeHb

pa3paboTKu U MOJEJIMPOBAHUS nabopaTopHOi BOIIPOCOB ISl 3aILUTHI
CHUCTEM Ha KpHUCTaJlIe pabore 1ab0paToOpHBIX PaboT
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUH
OK3aMeH [lepeyenp sK3aMeHAIIMOHHBIX
BOIIPOCOB
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
6 Knaccudukanus, npuHIun [1K-3 TectupoBanue IIpuMepHBIil IepeyeHb
nerictBys U HazHaueHue CHK TECTOBBIX 3aJaHUN
OK3aMeH [lepeyeHp sK3aMeHAITMOHHBIX
BOIIPOCOB

[lkana oneHku cHOPMUPOBAHHOCTU OTIEIbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
TUCIUIUIMHE TpUBeeHa B Tadmuie 9.2.
Tabnuua 9.2 — Illkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYy4YECHHS IO

JAUCIUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeeHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh YMETh BIIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHHO) | MAKCUMAIBLHOM | WIIH (hparMeHTapHbIE YMEHHUH HITH HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYHO (dbparmeHTapHbBIC
OCBOCHHOE MIpUMEHEHNE
yMeHHue HABBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYpUPOBAHHbIE HO HE YCHEIIHOEe, HO He
MaKCHUMaJIbHOM 3HAHUA CUCTEMATHYECKU | CUCTEMATHUECKOe
CYyMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor10) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHEUIHOEe, HO
MaKCHUMaJbHOM OTJIeNIbHbIE cojieprKalue coJiepxarine
CYMMEI 0ayuioB | mpoOIeMBbl 3HAHUS OTJICTbHBIE OT/ICTbHBIE
poOeITbl yMeHue pOoOeITbI
MPUMEHECHHE
HABBIKOB
5 (OTIMYHO) >90% ot chopmupoBaHHbie | CHOPMHUPOBAHHOE YCIEITHOE U
MaKCUMaJIbHOM | CHCTEMaTUYECKHE yMeHHue CHCTEMAaTUYECKOe
CyMMBI 0aJIIoB 3HAHUS MIPUMCHCHHE
HABBIKOB

[Tkana KOMIJIEKCHOW OLIEHKH CpOPMHUPOBAHHOCTH KOMIIETSHIUI MTpHuBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — Illkana KOMIJICKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmyInpoBKa TpeOOBaHUH K CTENEHN KOMIIETEHIINN

CornacoBaHa Ha noptane Ne 75018 10



2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. CKOJBbKO TBOMYHBIX HAOOPOB CONEPKUT Tabiuia ncTHHHOCTH GyHKmH f(a,b,c):
1) 2;
2) 3;
3)7;
4) 8.
2. Ha xaxom BX0oiHOM Ha0Ope KOHBIOHKIIMS JBYX NEPEMEHHBIX PaBHA €IUHUILIE:
1) 0,0;
2)0,1;
3) 1,0;
4) 1,1.
3. Ha kaxom Bxo/1HOM Ha0Ope AU3BIOHKIINSA JBYX IEPEMEHHBIX pPaBHA €IUHUIIE:
1) 0,0;
2)0,1;
3) 1,0;
4) 1,1.
4. BpiOepute TUIIBI JaHHBIX si3bIKa Verilog:
1) uenuy;
2) perucTpsl;
3) mpocThie;
4) TpUrrepsl.
5. Kakoli BUJT yCTpONCTB HE SABJISIETCS] CUCTEMOM HAa KPUCTAILIE:
1) MCU;
2) ASIC;
3) DSP;
4) FPGA.
6. YcTpoHCTBO, UCIIONB3YEMOE ISl XPAHEHHS N-pa3psIHbIX IBOUYHBIX JAHHBIX U BBITIOJHEHUS
npeoOpa3oBaHuil Ha/l HUMU — 3TO ...
1) Tpurrep;
2) MynpTHUILIIEKCOD;
3) Peructp;
4) ludparop.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

. Kakol Tum JaHHBIX MOXET XPaHUTh COCTOSHUE:

1) wire;
2) reg;
3) trireg.

. Kakoe ycTpoiicTBO HE fABJISIETCA MEpEenporpaMMHUPyEMbIM

1) CPLD;
2) PLD;

3) FPGA;
4) ASIC.

. CKOJIbKO TIOJIEBBIX TPAH3UCTOPOB TpedyeTcs it moctpoeHus Bentuis U-HE:

1) 2;

2) 3;

3) 4;

4) 6.

CKOJIBKO TOJIEBBIX TPAH3UCTOPOB TpeOyeTcs s nmoctpoenus Bentuins NIIN-HE:
1) 2;

2) 3;

3) 4;

4) 6.

CKOJIBKO TOJIEBBIX TPAH3UCTOPOB TpeOyeTcs s noctpoenus BeHTwsi HE (naBepTOpa):
1) 2;

2) 3;

3) 4;

4) 6.

Kakoii oniepatop onpenensieT mpoiecc:

1) program;

2) module;

3) always;

4) process.

Kakoii oneparop onpenenseT MuKII:

1) while;

2) for;

3) repeat;

4) forever.

B BHyTpu Kakux 0JI0Kax BO3MOYKHO HCIOJIb30BATh HUKINYECKHE KOHCTPYKIIUU:
1) initial;

2) module;

3) always;

4) process.

Onucanne u HazHayeHue BeIBOIOB [IJIMC onpenensiet daiin:
1) UCF;

2) UWF;

3) wires;

4) wires.config.

Bo3moxHuo 1 B [JIMC ogHOBpEMEHHOE BBITIOJIHEHUE TPEX MPOLIECCOB:
1) na;

2) HeT.

Xilinx picoblaze sto:

1) onepanus;

2) He mporpammupyemasi JIorndeckasi MHTerpajibHas CXeMa;
3) mporpamma,;

4) mporpaMMupyemast Joruueckasi MHTerpajbHasi cXxema.
[lepexmiouarenemM MOXKET CIYKHUTh:

1) Tpurrep;

2) MynbTHILIEKCOD;

3) Perucrtp;

4) udparop.
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14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

Kaxkue BuIIbI yCTPOMCTB BO3MOXKHO OIKCAThH C UCIIOIh30BaHUEM si3bIka Verilog:
1) CaBUTOBBIE PETUCTPHI,

2) duddepennmanbable yCUITATEINH;

3) [loBTOpUTENH;

4) Ilpuemorniepegaroniyue MOIYIH CUCTEM CBSI3H.

Onement LUT - 310 MeToa peanu3anuu (pyHKITUN BBITIOTHSFOIIIHIN:

1) mouck cpeay TOTOBBIX PEIICHHIA;

2) HETIOCPEACTBEHHO OBICTPOE BHIYHCIICHHE.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

ITonsiTHEe cUCTEMBI HA KPUCTAILIE.

Korna u xem Obla npeaoxkeHa neppasi cicreMa Ha Kpucrauie?

Yro Takoe JOrM4ecKre BEHTUIb?

YpOBHM UHTETpaALIUH.

basosblie TexHonoruu co3nanus CHK.

OcHOBHBIE XapaKTEPUCTUKH MOJHOCTBIO 3aka3HbIXx CHBUC.

[IpeumymiecTBa 1 HEAOCTATKU NOJHOCTHIO 3aKa3HbIXx CBUC.

Standard cell. B uem cyts?

[Touemy cranmapTHbie sueiiku coBpeMeHHbIX MukpocxeM (ASIC standard cells) Ha3piBaroTcs
CTaHJapPTHBIMU?

OcHoBHblIe XapakTepucTUKH nosy3axkazHelx CBMC Ha 0CHOBE cTaHAAPTHBIX 3JIEMEHTOB-IUEEK

. Homy3akazusie CBUC nHa ocHoBe Matpuibl Bentuien (Gate-Array Based ASICs).
. Iporpammupyemsie CBHUC co BcTpoenHsiMu MakpoOiokamu (Complex Devices - CPLD).
. IIporpammupyemsie CBUC ¢ BcTpoernsiMu 60azoBeiMu Omokamu (Field Programmable Gate

Array — FPGA).

YpoBHU abcTpakiuu npu npoektupoBanuu udpossix CBUC
YpoBeHb PETUCTPOBLIX IIepeaay

VYIpoleHHbI MapIpyT IPOSKTUPOBAHUS

Oransl NpoeKTUpoBaHus B cpene Vivado

S3bIK onMcaHus annaparypbl

PackpbITh MOHATHE JBYXYPOBHEBOH JIOTHKHU. BBIpOXKIAEHHAsT U HEBBIPOXKIACHHAS (OPMBI.
IIpuBectu npumMepsl

I1IJIM. PackpseITh OHATHE

Csoiictsa [1IJIM

Crpykrypa [IJIM

Cnoco0s1 mporpammupoanust [1IJIM. HazBanue u onucanue

[TonsiTue u oGmacTe npuMeHeHus cnoxHbIX [1JIM

Crpyxkrypa cnoxuoi [1JIM

Makposiuerika. PackpbITh IOHATHE U CTPYKTYPY

KommyTtannonHnas marpuna. PackpbITe noHsATHE

ITporpamMMupyemas 1oJib30BaTeIeM BEHTUIIbHAS MaTpULa. PacKpbITh MOHATHE
[TporpaMMupyembliii JIOTHYECKUNA OJI0K

Tabnuna uctunnoctu B [IJIMC (LUT). Haznauenue u npuHIUN NeHCTBUS
ITonsiTHEe HEPAPXUUECKUX CTPYKTYP

Hepapxuueckrue 00beKTHI B sA3bIke Verilog

Jlornueckue 3Ha4yeHus B s3bike Verilog. Onucanue

Monynu B Verilog. Yto 3t0 Takoe? Kak onpenensiercs?

IIpaBuna coenMHEHMs IOPTOB

Crioco0bI OFCaHUS MOTYJISI

Coznanune monyns. @opManbHbI CUHTaKCUC

BapuaHTbl opranu3anyu CucKa COeIMHEHUN

Ienu. PackpsiTh nonstue. IlpaBuino onucanus.

HenpepriBHoe npucBanBanue. PackpeiTh nousitue. Kak ncnosnb3oBars?
Bripaxenus B Verilog.

IToBeneHYECKOE ONIUCAHKE

CBoiicTBa 6J0KOB OBEJCHYECKOTO OMUCAHUS

OnemenTsl namATH. PackpbiTh nonsTHe. [IpaBuio onucanus.
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45. CuHTe3upyemMoe U HE CUHTE3UPYEMOE OITMCAHME.

46. biOK yCTaHOBKM Ha4yaJbHBIX COCTOSIHUM. PackpbITh oHsATHE. [IpaBuio onucanus.

47. Tlpouecc-6s0k. PackpeiTh nmousitue. [IpaBumno onvucanus

48. Crnucok 4yBCTBUTENbHOCTH. PackpbITh noHsTue. [IpaBuiio onvucanus.

49. VYcnosus B Verilog. Bungl. [IpaBmino onucanust.

50. Huxunel B Verilog. Buasr. [IpaBuno onucanus.

51. brnounoe u BHeOIOUHOE TIpricBanBanue. PackpwiTh nousTre. [IpaBuio nucmoab30BaHms.
52. Cumynanus, CAMYJSATOp. PackpbITh NOHSATHE

53. TectoBslit cTeHa. PackpbITh TOHATHE. BapruaHThl opranuzanuu

54. Bepudukanus. PackpbITh MoHATHE.

9.1.3. IlpuMepHBIi NepedeHb BOMPOCOB sl 3aIUTHI J1a00PATOPHBIX padoT

Onumure MOyJb € TPEMS BXOJIaMHU U OJJHUM BBIXOJOM

CKOJIBbKO BBIXOJIOB Y UHBEpTOpA?

Kak nocnenoBaTenbHO NOAKIIOYUTH TpUMHUTUB M 1 nHBEpTOP?

3aueM HykHbI nenu B [IJIMC?

Yro Takoe KOMOMHAIIMOHHAs cxema?

Onwumute mporecc 670K, KOTOPBIH OyIeT 3aImycKaThes pH cnazie GpoHTa B e W
KakoBo HazHaueHue BHEOJIOUHOTO IPUCBOCHHUS?

Yro Takoe TECTOBBIN CTEH?

Kakoii 6a30BbIif CHHTaKCHUC I oriepaTtopa BeiOopa?

Kakoe Ha3HayeHue 1enuTeNs B yCTPOHCTBE OTOOpaskeHUs?

. B ueM cyTh MexaHM3Ma IMHAMUYECKOW MHIANKALIUN?

. Kakum 00pa3oM ocymiecTBisieTcs epeBo CEKYH/I M0 HAKATHIO KHOTIKHU?
. kKakoe Ha3HaueHue [P-6moka Constant?

. Pa3Huna mexay anmapaTtHeIMU U IporpaMMHbIMH [P-Gtokamu?

[S—
SOV R WD =

—_—
AW~

9.1.4. Tembl J1a00paTOPHBIX PadoT

3HAKOMCTBO €O cpenoil. bazoBas moruka
IToBemeHyeckoe omucanue

BriBog b opmarim

Yacsl

Sl ol e

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATeIbHOE MBIIIICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHUCTEMBI, @ TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMU, COJCPKAILIUMHU
HAy4YHO-IIONYJIAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHaibl, MOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUHU TEM CIIEAYNUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP MaTepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIIEISAs OCHOBHBIC UJEU; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIC MJIM MAJIO03HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HAYCHME JUUI IOHMMAaHUs JAJIBHEHILEro MaTepraa;

— OCMBICIIMBAUTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIIIOKEHHBIE BOIIPOCHL.
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CTy,I[eHTBI MOT'YT IIOJIy4aTb HHAWBUAYAJIbHBIC KOHCYJIbTAllUH, B T.4. C HCIIOJIb30BaAHUEM CPEACTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

YKypHaJIe Mo TUCIUILINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLICHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00y4YEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHANBUIYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUsSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou opme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. jisi Takux oOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB Ha 33aJJaHuUs, & IMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA,;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHS PE3yJIbTATOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpeaocTaBieHue nudopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI © BOCHIPUATHS HH(DOpMALINK:

JL1s1 SN ¢ HApYIIEeHUSIMU 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.
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J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUIaTeIbHOTO anmapara:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipyn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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