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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. OGecnieueHne HEOOXOAMMOIO YPOBHS KOMIETCHIIMH CTYJEeHTOB-0aKalaBpOB CHEIUAIBHOCTH
11.03.03 — «KoncTpyrnpoBaHue M TEXHOJOTHUS AJIEKTPOHHBIX CPEICTB» B 00JACTH MPOTrpaMMUpPYyEMOi
JOTUKH, TOCIEA0BATEIBHOCTH M METOJAM IMPOEKTUPOBAHUS CHUCTEM Ha KpPUCTaJIE, a TaKXKe
NpUOOPETEHHE CTYJACHTAMU NMPAKTUYECKUX HABBIKOB MPOCKTHUPOBAHUS MPOTrPAMMHOIO U allapaTHOTO
o0ecrieyeHus JJIsl CHCTEM Ha KpHCTaJlIe.

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).
Nunexc qucuumiuasl: b1.B.12.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

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

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

IIKC-1. Criocoben
HCII0JIb30BaTh
BCTPOCHHBIC CPEJICTBA
IPOrPaMMHUPOBAHHUS U
OTJIAJKHA CUCTEM
ABTOMATH3UPOBAHHOTO
MIPOCKTUPOBAHHUS, a
TaK)Ke OCYIIECTBISATh
POrpaMMHPOBAaHHE Ha
SI3BIKaX BBICOKOTO
YPOBHS

IIKC-1.1. 3HaeT OCHOBHI
SI3BIKOB TTPOTPAaMMHUPOBAHUS
LabVIEW, accembnep, c/c++,
Verilog

3HaeT OCHOBHI SI3bIKa IPOTPAMMHUPOBAHHS
Verilog B konTekcte padotsl ¢ [TJIMC

I[IKC-1.2. YMmeer
MIPOEKTUPOBATH 3JIEKTPOHHBIE
YCTPOWCTBA C MPUMEHEHHEM
CAIIP

YMeeT UCIoNIb30BaTh CUCTEMBI pa3pabOTKH
CTPYKTYpBI KpUCTaJLIA JJ1sl 0OecTieyeHus
(byHKIHMOHAJa TPOrpaMMHPYEMBIX
JIOTHYECKUX UHTETPAIbHBIX CXEM

IIKC-1.3. Brageer HaBEIKaMU
IKCILTyaTaIluu
MUKPOKOHTPOJUIECPOB,
Mukponpoueccopos, ITJINC

BHaILCCT HaBbIKaMHU 3KCILTyaTalluu
MMpOrpaMMHUpyCMbIX JIOTHUICCKUX
HHTCIPAJIbHBIX CXCM
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[TIKC-2. Cniocoben
pa3zpabaThIBaTh

U (POBBIC JIEKTPOHHBIC
YCTPOMCTBA, HCTIOJIb3YS
TEXHHYECKYIO
JIOKYMEHTAIUIO U
COBPEMCHHEIC
UH(POPMAITMOHHBIE
TEXHOJIOTHH

[TKC-2.1. 3naetr ocoOeHHOCTH
MPOEKTHPOBAHUS IIH(PPOBHIX
AJNIEKTPOHHBIX YCTPOUCTB C
IIPUMEHEHUEM
crienuanuzupoBanubix CAIIP

3HaeT OCHOBHBIE MOX0161 padboTsl B CAIIP
Vivado 11 npoeKTHpOBaHUS BHYTPEHHEH
CTPYKTYPBI IPOTPAMMHUPYEMOH JIOTUIECKOI
MHTErPAIIBHON CXEMBI

[TIKC-2.2. Ymeer
UCIOJIb30BaTh TEXHUYECKYIO
JIOKYMEHTAIUIO TIPU
pa3zpaboTke UpPOBBIX
AJIEKTPOHHBIX YCTPOMUCTB

YMeeT ucronbp30BaTh TEXHUIECKYIO
JIOKYMEHTAIIUIO B YaCTH OTPEICIICHUS
Bo3moskHOcTel [IJIMC, curHaabHEIX U
TakTOBEIX BEIBOAOB I1JIVIC, ocobeHHOCTEH
nporpaMmmupoBanus KoHkpeTHo# [TJTINC

IIKC-2.3. BaageeT HaBBIKAMH
pa3paboTKu mporpamm Asis
paboThI LU(POBBIX

AIIEKTPOHHBIX YCTPONCTB

Bnaneet HaBbIkamMM pa3pabOTKU CHCTEMBI Ha
kpuctamie B CAIIP Vivado u IIJIMC Ha Ga3ze
cepuu Artix-7

4. O0beM IMCOMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ npenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABIISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKux 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh JAUCIUILUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
o Beero |CemecTpsl
Bunbl yueOHO nesTeNbHOCTH
4acoB |7 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 72 72
JIeKk1IMOHHBIE 3aHATUSA 36 36
JlabopatopHbie 3aHATHS 36 36
CamocTrosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 72 72
BHeayIMTOpHAasi padoTa 00y4alIMXxcs ¢ npemnoaaBaresjieM, BCero
[loaroroBka K TECTUPOBAHUIO 29 29
[ToaroroBka K 3amuTe OTYETa MO JTJAOopaTOpHOU paboTe 8 8
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 20 20
Hanucanue otueta no nabopaTtopHoii padote 15 15
ITonroToBKa U cAava YK3aMeHA 36 36
Oo0mast Tpy10eMKOCTH (B Yacax) 180 180
O0mas TpyroeMKoCTh (B 3.€.) 5 5

5. CTpykTypa M coaep:KkaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBI TIO pa3jaesiaM (TeMaMm) ¥ BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B
tabmuie 5.1.
Ta6nmma 5.1 — Paszyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIHBHOCTH

Bcero yacos
Jlek. | JIa6. | Cam. dopMupyembie
HasBanwust paznenoB (Tem) JUCIUILTAHBI (6e3
3aH., 4| pab. |pab.,u KOMIIETEHIIUH
9K3aMEHa)
7 cemecTp

1 BBenenue u OCHOBHBIE TOHATHSA 4 - 4 8 IIKC-2, IIKC-1
2 OCHOBBI OIIMCAHMSI aIaparypsl 1 16 28 40 84 [IKC-1, ITIKC-2
MOJICTTUPOBAHUS JIEKTPOHHBIX CXeMa C
UCIIOJIb30BaHUEM s3bIKa Verilog
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3 UncTpymeHTaIbHBIE CpECTBA 2 8 14 24 [IKC-1, TIKC-2
pa3pabOTKH U MOJICTTUPOBAHUS CUCTEM Ha
KpHUCTasuie
4 Soft u Hard simpa 2 - 4 6 [IKC-1, TIKC-2
5 Hudposast 06paboTKa CUTHAIOB - 4 8 [IKC-1, IIKC-2
6 Knaccudukanus, npuHuun neicteus u - |8 - 6 14 [IKC-2
HazHauenne CHK

Hroro 3a cemectp|36 36 72 144

Hroro |36 36 72 144

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. M0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.

Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCHUILIMHEI (B T.4. IO JICKIUSIM)

TpyroemMKocTb

HasBanwus paznenos (Tem) Copepxanue pa3aenoB (TeM) dopMupyemsie
JTUCIUTLTAHBI JTUCITUTUIAHEI (B T.4. TIO JICKIUSIM) (7eKIMOHHEIE KOMITETEHITHH
3aHATHSA), U
7 cemecTp
1 BBenenue u OCHOBHEIE BBoasTcst OCHOBHBIE ONpeIECIICHUS 4 [IKC-2
MTOHATHUSA CHK u criocoOb! ux U3roTOBICHUS
Htoro 4
2 OCHOBBI OIIMCAHUS OCHOBHBIE CTPYKTYpHI A3bIKa 16 ITIKC-1, TIKC-2
anrmaparypsl 1 Verilog.
MOJCIUPOBaHUS IEKTPOHHBIX | [IpaBuia onucanus
CXEMa C UCIOJIb30BAHUEM KOMOHWHAIIMOHHBIX CXEM.
s3bika Verilog [loBeneHueckoe onucaHue.
CozaHue TeCTOBBIX CTEH]IOB.
Hroro 16
3 MHCTpyMEHTaJIbHBIE OnuceIBatOTCSI OCHOBHBIE 2 ITIKC-1, ITIKC-2
CpelcTBa pa3pabOTKH U MOJIXO/IBI TP pa3paboTKe
MOJEIUPOBAaHHS CUCTEM Ha pemennii Ha [IJINC
KpHCTae Hroro 2
4 Soft u Hard simpa BBonsarca mouarus Soft u Hard 2 IIKC-1, IIKC-2
SJI€p U OCHOBHBIE MOAXO/IbI K
pa3paboTKe ¢ UX UCTIOIb30BaHUEM
Htoro 2
5 Hudposas o6paboTka OnuChIBarOTCS MOAXOIBI TT0 4 [TKC-1, TIKC-2
CUTHAJIOB CO3JIaHMsI PeIIeHH 10 U(PPOBOH
00paboTKe CUTHAIOB
Hroro 4
6 Knaccudukanus, npunuun | ONUCHIBAIOTCS BUABI 8 TIKC-2
neiictBus u Ha3HaueHue CHK | mporpammupyembix
WHTETPANBHBIX CXEM, UX
CTPYKTypa ¥ MPUHIUN TeHCTBUS
Hroro 8
Hroro 3a cemectp 36
Hroro 36

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPBI)

He npenycMoTpeHo y4eOHBIM IIaHOM
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5.4. JlabopaTopHbIe 3aHATHSA

HanmeHoBaHue 1a00paTOpHBIX pabOT MpHUBEIEHO B Ta0uIe 5.4.
Tabmmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT

HasBanus pasnesnoB (Tem) HaumenoBanue dopMupyemsbie
TpynoemMkocTh, 4
JTUCITUTUTAHBI 71a00paTOPHBIX padoT KOMITETCHITH
7 cemecTp
2 OCHOBBI ONTUCAHUS aIapaTyphl U | 3HAKOMCTBO CO CPEIOH. 4 [TIKC-1, IIKC-2
MOJICTTUPOBAHUS IJIEKTPOHHBIX bazoBast noruka
CXEMa C HUCIIOJIb30BAHUCM A3BIKA IToBenenueckoe 16 IIKC-1, IIKC-2
Verilog OIlMCaHUuEe
BriBoa nndopmanun 8 IIKC-1, TIKC-2
Hroro 28
3 MHCcTpyMEHTaNIbHBIE CPENICTBA Yacel 8 [IKC-1, ITKC-2
pa3pabOTKH U MOJICITUPOBAHUS
Hroro 8
CUCTEM Ha KpUCTaJljIe
Hroro 3a cemectp 36
Hroro 36

5.5. KypcoBoii npoekT / kypcoBasi pabora
He npegycmoTpeHo y4eOHBIM IJIaHOM
5.6. CamocTosiTesibHass paboTa

Bunbl camoctosATensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIIMH TPEICTaBICHBI B
tadiuue 5.6.
Tabyuma 5.6 — Busibl caMocTOsATeIbHON pabOThI, TPYJI0EMKOCTh U (HOPMHUPYEMbIE KOMITETEHIIUH

Ha3zBanus pazgenon Buer . Tpynoemkocts, | DopmMupyemblie DopmbI
CaMOCTOATENLHON
(Tem) TUCIUTTAHBI q KOMIIETEHIUN KOHTPOJIA
paboTHI
7 cemecTp
1 BBenenue u IToaroroBka x 4 IIKC-1, TIKC-2 | TectupoBanue
OCHOBHEBIC IOHATHS TECTUPOBAHUIO
Hroro 4
2 OCHOBBI OIIUCAHUS IToaroroBka k 3amuTe 6 IIKC-1, IIKC-2 | 3ammura oTdera
anmaparypsl v OTYETa MO 1o 1abopaTtopHOit
MOJEJIUPOBAHUSA nabopatopHoit paborte pabote
OJICKTPOHHBIX CXEMa C  [JonroToBKa K 16 [IKC-1, TIKC-2 | Jlaboparopnast
HCIIOJIB30BAHUEM s3bIKA Ha60paT0pH0f/'I pa60Te’ pa60Ta
Verilog HaIlFCaHHE OTYeTa
Harmcanune oTyera 1mo 9 IIKC-1, TIIKC-2 OTuer no
nabopaTopHoi paboTe nabopaTopHOH
pabore
IToaroroska k 9 ITIKC-1, IIKC-2 | TectupoBaHue
TECTUPOBAHUIO
Hroro 40

CornacoBaHa Ha noptane N2 63546 5



3 UnctpymenTanbuble | [loaroroBka k 3amure 2 ITIKC-1, IIKC-2 | 3amura oTuera
CpeICcTBa pa3pabOTKU M |OTYETA 110 1o JabopaTopHOil
MOJICIIMPOBAHMSI CUCTEM |Tab0paTOpHOH paboTe pabote
Ha KpUCTaJUIc [ToaroroBka k 4 ITIKC-1, TIKC-2 | JlabopaTopnast
nmabopaTopHO# pabdoTe, paborta
HaIMcaHue oTyeTa
Hamucanue oTyera 1o 6 IIKC-1, IIKC-2 OrtueT 1o
nabopaTopHoii padote nabopaTopHOi
pabote
[ToaroroBka k 2 INIKC-1, TIKC-2 | TectupoBanue
TECTUPOBAHUIO
Htoro 14
4 Soft u Hard snpa IToaroroska k 4 ITIKC-1, IIKC-2 | TectupoBaHue
TECTUPOBAHUIO
Hroro 4
5 ludposas o6padotka |[lonroroBka 4 IIKC-1, TIKC-2 | TectupoBanmue
CUTHAJIOB TECTUPOBAHUIO
Hroro 4
6 Knaccugukarmys, IToaroroBka k 6 [IKC-2 TectupoBanue
MIPHUHIIAIL JCHCTBHUSI U | TECTUPOBAHUIO
HaszHauenne CHK Htoro 6
Uroro 3a cemectp 72
ITonroroBka u ciaya 36 DKk3amMeH
HK3aMEHa
Hroro 108

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BH/I0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYECHUHU AUCLUUILINHBI, U BUOB

3aHATHI
Buapr yaeOHoit
dopmupyemsbie JIeSITEIIbHOCTH
@dopMbI KOHTPOJIS
KOMIIETECHIINU Jlek. Jlab. Cam.
3aH. pao. pao.
[MKC-1 + + + 3amuTa oT4eTa 1o 1abopaTopHoii padore,
Jlaboparopuas padota, TectupoBanue, JK3aMeH,
Otuer o mabopatopHoit pabore
[IKC-2 + + + 3ammTa oT4eTa 1o jgabopaTopHoil padoTe,
JlabopaTtopnast pabota, TectupoBanue, IK3aMeH,
Otuet no nabopaTopHoit padbore

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOJIS IPECTaBICHbI B Ta0muie 6.1.
Tab6muna 6.1 — bambHbIE OLIEHKH
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N . MaxkcumManbHbIN
MakcuManbHbIN MaxkcuManbHbIN
0aJut 3a nepuoj Bcero 3a
®DopMbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | Gamn 3a nepuon
mexay 2KT u na ceMecTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEI| ceMecTpa
7 cemecTp
3ammra oT4eTa 1no 5 5 8 18
nabopaTopHoii pabote
Jlaboparopuas padota 4 4 6 14
TectupoBanue 5 5 10 20
Otuet no nabopaTopHOH 5 5 8 18
pabote
OK3aMeH 30
Nrtoro makcumym 3a 19 19 32 100
nepuos
Hapacratomum urorom 19 38 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYIIUH KOHTPOJb MPEJCTABICH B TabmuIe 6.2.
Tabnuia 6.2 — Ilepecuer 6AJJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
basutel Ha TaTy TEKyIIero KOHTPOJIS Ornenka

> 90% ot MakcuManbHOI cymMMbl OamoB Ha naty TK 5
Ot 70% no 89% ot makcuMaibHOU cyMMBbI 6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

6.3. IlepecueT cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymMmmbl 6aJJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIuUIe

6.3.
Tabmuma 6.3 — Ilepecuet cymMMbl 6AJIJIOB B TPAIUIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
HroroBas cymma 6asios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HEey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. Haa6u 3. IlpoextupoBanue BctpauBaeMbix cucteM Ha [1IJIMC / nep. ¢ anrn. ConoseBa B.B.—
M.: AMK IIpecc, 2016.—464 c. [DOnexktpoHHBIH pecypc]: — Pexum pgoctyna:
https://e.lanbook.com/reader/book/73058/#1.

7.2. lonoiHMTEIbHAS JTUTEPATYPa

1. IIpoexTupoBaHu€e BCTpauBaeMbIX MHKpOIpoLeccOopHbIX cucteM Ha ocHoBe [IJIMC dupmbl
XILINX® / B. IO. 30t0B. - M. : I'opsuas nuausa-Tenexom, 2006. - 519[1] c. : un. - (CoBpemeHHas
3eKTpoHHKA). - bubmuorp.: c. 512. - ISBN 5-93517-165-1 (nanuune B 6udauorexe TYCVYP - 39 5k3.).
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https://e.lanbook.com/reader/book/73058/#1

2. Mypcaes A.X., bypenesa O.U. [Ipaktukym mo nmpoekTupoBaHuio Ha s3bikax VerilogHDL u
SystemVerilog: Yuebnoe nocobue.— 2-e usa., crep.— CII6.: M3znarensctBo "Jlans", 2018.— 120 c.: uin.—
(YueOnuku ans By3oB. CrnemumanbpHas quTepartypa) [DnekTpoHHBIH pecypc]: — Pexum moctyma:
https://e.lanbook.com/reader/book/103142/#2.

3. IlpoektupoBanue nudporbix ycrpoiictB Ha ocHoBe [IJIMC ¢upmer XILINX B CAIIP
WebPACK ISE : monorpadwus / B. 0. 3otoB. - M. : I'opsiuast muaus-Tenekom, 2003. - 624 c. (Hanmuuue B
oubmuorexke TYCVYP - 36 3k3.).

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. 3uakomcTBO co cpenoil. ba3zoBas nmoruka: MeTtoauueckue yka3aHUS K BBIIOJHEHUIO
1a00paTOPHON M CAaMOCTOATEIBHON padOTHI 1O AucuUIUINHE «IIpoeKTHpOBaHKE CUCTEM Ha KpUCTAILIE) /
A. A. bom6buszos - 2020. 15 c. [DnexTpoHHBH pecypc]: — Pexum nocrtyna:
https://edu.tusur.ru/publications/9833.

2. IloBeneHueckoe ommcanue: MeToauuecKkne yKazaHUsS K BBIMTOJHEHHUIO JIaOOpAaTOPHOU U
CaMOCTOSTENbHOM paboThI o nuctuiuinae «IIpoekTupoBanue cuctem Ha Kpuctaie» / A. A. bomOu30B -
2020. 18 c. [DnexTpoHHbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/9834.

3. Yacer: MeToanueckue yKa3aHHs K BHIIIOTHEHHIO Ja0OpaTOPHON M CAMOCTOSITENIbHOM PabOoTHI 110
mucuuruinHe «lIpoektupoBanue cuctem Ha kpuctamie» / A. A. bomOuzos - 2020. 15 c. [DneKTpoHHBIHI
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/9836.

4. BoiBon mHpOpManuu: MeToauuyeckue yKa3aHHUS K BBIMOJHEHHUIO J1a0OpaTOpHOW H
CaMOCTOSTENbHOM paboThI 1o nuctuiuinae «IIpoekTupoBanue cucteM Ha Kpuctaie» / A. A. bomOu30B -
2020. 10 c. [DnexTpoHHbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/9835.

7.3.2. Y4yeOHO-MeTOAUIECKHE IOCOOUS NJIsl JINII
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUECKHEe MaTepUalbl sl CAMOCTOSTEILHON U ay JUTOPHOI paboThl 00yYaromuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALINH.

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe Tpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUIIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHMIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlns mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOM aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHON yueOHOM
Mebenbio. MiMeroTes MynbTUMeInitHOe 000pyI0OBaHUE U yueOHO-HATIIAAHbIE TTOCOOUS, 00eCIIeUnBaOIIe
TEMATUYECKHE NIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepI/IaHbHO-TeXHI/IquKOC n nMporpammHoe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

JlabopaTopusi KOMIBIOTEPHOTO MPOEKTUPOBAHUS: yueOHas ayAUTOPUS AJA MPOBEIACHUS 3aHITHI
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JEKIUOHHOTO THUIA, yueOHas ayauTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUYECKOIro TUMa, ydyeOHas
ayJauTOpUs JJis NPOBEACHUS 3aHATUN 1abopaTOpPHOTO TUMa, yuyeOHas ayauTOpus s IpOBeIeHUS
3aHATUNA CEMHUHAPCKOro THUIA, OMEIIeHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMeleHue Ajsl MPOBEACHUS TPYNIOBBIX U HHANBUIYAIbHBIX KOHCYJIbTAIMH, TOMEIIEHUE IS
MIPOBEJICHUS TEKYILEro KOHTPOJS U MPOMEXYTOYHOM aTTecTaluu, MOMEIIeHUE sl CAaMOCTOSTEIbHOM
pabotsr; 634050, Tomckas obmacte, T. Tomck, Jlennna mpocmekr, a. 40, 143 ayn.

Onucanue uMeroLerocs 000pya0BaHus:

- YcTpoiictBo reHepanuu U o6pabotku curaaioB Analog Discovery 2 (National Instruments
Edition) - 10 mt.;

- UcneiTaTenbHbll 1abOpaTOPHBIA CTEHJ Yy3J0B AHAJIOTOBOM M NHU(DPOBON IJTEKTPOHUKHU
MikroElektronika Analog System Lab Kit PRO - 10 mr.;

- Otnagounas miata Arduino UNO - 15 mrt.;

- Otnanounas miata STM32F4291-disk - 10 mt.;

- TpexkaHanbHbBIN JUHEHHBIA UCTOYHUK NOCTOsTHHOTO Toka GPD-73303D - 10 mt.;

- Octmmtorpad DSOX1102G - 10 mT.;

- JJaboparopusiii MakeT Basys 3 Artix-7 FPGA Trainer Board - 10 mT.;

- [Tpoextop Acer P1385WB;

- [TpoeKLIMOHHBIN 3KpaH;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- Apache OpenOffice;

- FoxitReader;

- Google Chrome;

- Microsoft Office;

- Notepad++;

- Unreal Commander;

- Vivado 2019.1;

8.3. MaTepua/ibHO-TeXHNYECKOE M POrPaMMHOe o0ecreuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jleanna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 201 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
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npuema/nepenadn yuyeOHol nHpopMalmy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOKHOCTH MPOCMOTpA YAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ OOYy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX opmMax, MOOMIIBHON CUCTEMBI OOYyUYEHUS IS
JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMIIETCHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCITUTLIAHBI KOMIIETEHITHH
1 BBeaeHue v OCHOBHbBIE [IKC-2, IIKC-1 |TectupoBanmue [TpumepHsIil nEpeyeHb
TTOHSTHS TECTOBBIX 3a/IaHU
DKk3aMeH [Tepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB
2 OCHOBBI ONTUCAHUS [IKC-1, IIKC-2  |3amura otuera o |[IpumepHslii nepedeHb
annaparypbl 1 MOAEIUPOBAHUS nabopaTopHOi BOIIPOCOB ISl 3aILUTHI
AIIEKTPOHHBIX CXEMa C pabote 71a00paTOpHBIX paboT
HCIIOJIb30BaHHUEM si3bIKa Verilog JlaboparopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/IaHU
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
3 Unctpymentansubie cpeactsa |IIKC-1, [IKC-2  |3ammuTa otuera no |IIpumepHsiii nepedeHb
pa3paboTKU ¥ MOJIEITUPOBAHUS nabopaTopHOi BOIIPOCOB ISl 3aLUTHI
CUCTEM Ha KpUCTAJLJIE pabote 1a00paTOpHBIX paboT
JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeuyenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB
Oruer 1o Temb! m1abopaTopHbIX padoT
nabopaTopHOi
pabore
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4 Soft u Hard simpa [IKC-1, IIKC-2  |TectupoBaHue [IpumepHbIiil nepedeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
5 Lludposas obpaboTka [IKC-1, IIKC-2  |TectupoBaHue [IpumepHbIii nepedeHb
CUTHAJIOB TECTOBBIX 3aaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
6 Kimaccudukanus, NpuHIIHIT [IKC-2 TectupoBanue [IpumepHBIil nEepeyeHb
nevicteua U HazHauenue CHK TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB

[lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCLUILIIMHE
®dopmynupoBKa TpeOOBaHU K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka Bamiaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBIIETBOPUTEIHHO) | MAKCUMAJIBHOH | TN ()parMeHTapHbIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO ¢bparmeHTapHbIe
OCBOEHHOE pUMEHEHUE
yMEHHUE HABBIKOB
3 ot 60% 1o obmye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbIE HO HE YCIICIIHOE, HO HE
MaKCHUMaJIbHOM 3HAHUSA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE MIPUMEHEHHE
yMEHHE HaBBIKOB
4 (xopo11o) ot 70% 1o c(OpMHUPOBAHHBIE, B LIEJIOM B LIEJIOM
89% or HO cOoZepXKallne YCIIELIHOE, HO YCHEWHOE, HO
MaKCHUMaJbHOM OTJIebHbBIE coJiepxarue coJiepKallye
CYMMBI 0auioB | mpoOIemMbl 3HAHUS OTJIEIbHbBIE OTJIeTbHbBIE
poOeIbl yMeHue POOEIBI
MpPUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHBIE | CHOPMHUPOBAHHOE YCIELIHOE U
MaKCUMAaJIbHOU | CHCTEMaTHYECKHUE yMEHHUE CHCTEMaTHYECKOE
CYMMBI 0aJIIOB 3HAHUS NpUMEHEHUE
HABBIKOB

[Ikana KOMIUIEKCHOHM OLIEHKH c(hOPMHUPOBAHHOCTH KOMIIETEHIIMI TIpuBeieHa B Tabmuie 9.3.
Tabauma 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(hOPMUPOBAHHOCTH KOMITETEHITUI

Ouenka dopMynrpoBKa TpeOOBaHUM K CTETICHN KOMIIETEHITUN
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2
(HEyAOBIIETBOPUTEIIHHO)

He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

W

3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBI€ NMPU3HAKU WM TEPMUHBI U3Y4aEMOTO 3JIEMEHTA COACPKaHUsI, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTaX, N300paKCHUSAX WM CXeMaX U 3HAET, K KAKUM UCTOUYHHUKAM HY>KHO
oOparaThcs it 00jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBJIETBOPUTEILHO) |M3YUYEHHBIN 3JIEMEHT COIEPKAHUS PENPOYKTUBHO: TPOU3BOIHHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO WUJTU B JIEMOHCTPUPYEMBIX
NEUCTBUAX.
4 (xoporio) 3HaTh, YMETb, BJIaJICTh HA AHATUTHYECKOM ypOBHE. 3Has Ha

PCIIPOAYKTUBHOM YPOBHC, YKA3bIBATh HA 0COOEHHOCTH U B3aUMOCBSI3H
HN3YUCHHBIX O6T>CKTOB, Ha UX JOCTOMHCTBA, OTPAHNUYCHHA, UCTOPUIO U
MNEPCICKTUBLI PA3BUTHA U 0COOEHHOCTHU AJId pa3HbIX 00BEKTOB YCBOCHHUA.

5 (oTIM4HO)

3HaTh, YMETb, BJIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuiics 3HaeT
W3YYCHHBIN 3JIEMEHT COJICPKaHHS CHCTEMHO, TIPOU3BOJIBHO U JIOKA3aTeIHHO
BOCTIPOM3BOJIMT CBOM 3HAHUS YCTHO, TUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEHCTBUSX, YUUTHIBASI U YKA3BIBAs CBS3H U 3aBUCHMOCTH MEKIY dTHM
9JIEMEHTOM H JPYTHMH JJIEMEHTAMU COJICP)KaHUS JUCIUTLUINHBI, €TO
3HAYUMOCTh B COJICP)KAHUU JUCIUILTAHBIL.

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 xakom BXOJHOM Ha60pe KOHBIOHKIHA IBYX IIECPEMCHHBIX paBHA CANHULIC:

1)0,0;
2)0,1;
3) 1,0;
4)1,1.

3. Ha xakom BXOgHOM HaOOpe MU3BIOHKIIUS ABYX MTEPEMEHHBIX PaBHA €TUHUIIC:

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. YCTPOI\/’ICTBO, HUCIIOJIB3YEMOC I XpaHCHUS N-paspsAAHbIX JBOUYHBIX JAaHHBIX W BBIITOJTHCHUSA
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.
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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

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB NPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbSi 1 WHBAJINJIOB

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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