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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).
Hnnexc quciumumasl: b1.B.J1B.01.02.07.
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

I1K-9. Crocoben
HCII0JIb30BaTh
BCTPOCHHBIC CPEJICTBA
IPOrPaMMHUPOBAHHUS U
OTJIAJKHA CUCTEM
ABTOMATH3UPOBAHHOTO
MIPOCKTUPOBAHHUS, a
TaK)Ke OCYIIECTBISATh
POrpaMMHPOBAaHHE Ha
SI3BIKaX BBICOKOTO
YPOBHS

IT1K-9.1. 3naet oCHOBBI
A3BIKOB [TPOrPaMMHUPOBAHUS
acceMOiep, c/ct++, Verilog,
LabVIEW wu np.

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

I1K-9.2. YMmeer
MIPOEKTUPOBATH 3JIEKTPOHHBIE
YCTPOWCTBA C MPUMEHEHHEM
CAIIP

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

I1K-9.3. Bnaneer HaBbIKaMH
OKCIUTyaTaIH
MHUKPOKOHTPOJIIEPOB,
Mukponpoueccopos, ITJINC
JUIs pa3paboTKH HHU(POBBIX
YCTPOWCTB pa3InyHOTO
Ha3HAYCHUS

BHaILCCT HaBbIKaMHU 3KCILTyaTalluu
MMpOrpaMMHUpyCMbIX JIOTHUICCKUX
HHTCIPAJIbHBIX CXCM
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[TK-10. Criocoben
pa3zpabaThIBaTh

U (POBBIC JIEKTPOHHBIC
YCTPOMCTBA UCIIOJIB3YS
TEXHHYECKYIO
JIOKYMEHTAITHIO,
COBPEMCHHEIC
UH(POPMAITMOHHBIE
TEXHOJIOTHH H SI3BIKH
IPOrPaMMHUPOBAHHS

[1K-10.1. 3naer ocobeHHOCTH
MPOEKTHPOBAHUS IIH(PPOBHIX
AJNIEKTPOHHBIX YCTPOUCTB C
IIPUMEHEHUEM
crienuanuzupoBanubix CAIIP

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

[1K-10.2. 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

I1K-10.3. BaageeT HaBBEIKAMU
pa3paboTKu mporpamm Asis
paboThI LU(POBBIX

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

AIIEKTPOHHBIX YCTPONCTB

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
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

= Becero |CemecTpbl
Bunbl yueOHOM qesTeIbHOCTH

4acoB |7 cemecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 70 70
JIeKk1IMOHHBIE 3aHATUSA 18 18
JlabopatopHbie 3aHATHS 52 52
CamocTrosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 74 74

BHeayIMTOpHAasi padoTa 00y4alIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 16 16
[ToaroroBka K 3amuTe OTYETa MO JTJAOopaTOpHOU paboTe 20 20
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 20 20
Hanucanue otueta no nabopaTtopHoii padote 18 18
ITonroToBKa U cAava YK3aMeHA 36 36
Oo0mast TpynoeMKoCTh (B 4acax) 180 180
O0mas Tpyr0eMKoCThb (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
tabnuue 5.1.
Ta6nmma 5.1 — Pa3yenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIHPHOCTH

Bcero gacos
Jlek. | JIa6. | Cam. dopmupyemsle
HasBanus pa3znenoB (Tem) TUCHUTLTAHBI (6e3
3aH., 4| pab. |pab.,u KOMIIETEHIIUU
IK3aMEHa)

7 cemecTp
1 BBenenue u OCHOBHBIE TOHATHSA 2 - 4 6 I1IK-10
2 OCHOBBI OIIMCAHMSI aIaparypsl 1 10 40 50 100 I1K-10, ITK-9
MOJIETTMPOBAHUS JJIEKTPOHHBIX CXEMa C
UCIIOJIb30BaHUEM s3bIKa Verilog
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3 UncTpymeHTaIbHBIE CpECTBA 2 12 16 30 [1K-10, TTK-9
pa3pabOTKX U MOJICIIUPOBAHUS CUCTEM Ha
KpHUCTasuie
6 Knaccudukarnus, npuHIAN TSHCTBUSI 1 4 - 4 8 I1IK-10
Ha3zHaueHue CHK
Hroro 3a cemectp| 18 52 74 144
Hroro| 18 52 74 144

5.2. Coaep:xanue pa3iesnoB (TeM) TUCHUNIMHBI

Coneprxkanne pa3nenoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0ywmIe 5.2.
Tabmuma 5.2 — Coneprkanue pas3zienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)

HasBanus paznenos (Tem) Conepkatne pasaeios (tem) Tpynoemxocts dopmupyemble
JTUCIUIUINHEI (B T.4. 11O (JIeKITMOHHBIE
JUCITUTUIAHBI fexuuAM) sapsTHA), I KOMTIECTCHITHH
7 cemecTp
1 BBeneHue 1 OCHOBHEIE BBoaarcs ocHOBHBIE 2 IIK-10
MOHSTUSA onpeaenenuss CHK u cmoco6s! ux
W3TOTOBJICHHS
Hroro 2
2 OCHOBBI OITUCAHUS OCHOBHBIE CTPYKTYPBI SI3bIKA 10 [1K-9, I1IK-10
arnmapaTypsl 1 MojienupoBanus | Verilog.
AIIEKTPOHHBIX CXeMa C [TpaBuiia onucanus
HCIIOJIb30BaHUEM s3bIKa Verilog [ KOMOMHAIIMOHHBIX CXEM.
IToBemeHyeckoe onucaHue.
CoznlaHue TeCTOBBIX CTEH]IOB.
Hroro 10
3 UnctpymenTanbHbie cpeacTBa | ONUChIBalOTCS OCHOBHBIE 2 [1K-9, T1IK-10
pa3paboTKX U MOJCIIUPOBAHUS  |TIOXOABI IPU pa3paboTKe
CHUCTEM Ha KpUCTAJIE pemenuit Ha [IJIMC
Hroro 2
6 Knaccudukanus, npuHIAI OMNUCBHIBAIOTCSA BUIBI 4 IIK-10
neiictBus u Ha3HaueHue CHK  |mporpamMmupyembIx
WHTETPAIbHBIX CXeM, UX
CTPYKTYypa U IPUHIUT IeUCTBUS
Hroro 4
Hroro 3a cemectp 18
Hroro 18
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPBI)
He npenycMoTpeHo y4eOHBIM IIaHOM
5.4. JlabopaTopHbIe 3aHATHSA
HaumenoBanue 1abopatopHbIX pabOT MpHUBEACHO B TadmuIe 5.4.
Tabmuma 5.4 — HaumeHnoBaHue 1a60paTOPHBIX padoT
Hazpanus paznenos (tem) HanmenoBanue dopmMupyemble
UCIUILINHEI n1abopaTopHBIX paboT Tpynoemrocts, 4 KOMIIETEHIINHU

7 cemecTp
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2 OCHOBBI OIIMCAaHMSI anmnaparypsl ¥ |3HAKOMCTBO CO CPEIOH. 6 [IK-9, TIK-10
MOJIETTUPOBAHUS 3JIEKTPOHHBIX bazoBas noruka
CXEMa C UCIOJIb30BAaHUEM SI3bIKA [ToBeneHueCKOE 22 [1K-9, [TK-10
Verilog OIMCaHUEe
BriBoa nndopmanuu 12 TIK-9, IIK-10
Hroro 40
3 MHCcTpyMEHTaNIbHBIE CPENICTBA Yacer 12 I1K-9, TIK-10
pa3pabOTKH U MOJICTUPOBAHUS
CUCTEM Ha KpUCTaJljIe Hroro 12
Hroro 3a cemectp 52
Hroro 52

5.5. KypcoBoii npoekT / kypcoBasi pabora
He npegycmoTpeHo yueOHBIM IIJIaHOM
5.6. CamocTosiTesibHass paboTa

Bunbr camocTosTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMble KOMIIETCHIINH TPEICTaBICHBI B
tabiuue 5.6.
Ta6ymia 5.6. — Buasl caMoCTOsATEIbHOM pabOThI, TPYJA0EMKOCTh U (POPMHPYEMBIEC KOMIETEHITUN

Bunnl
HasBanus pasnenon . Tpynoemkocts, | Dopmupyembie
(TeM) AMCIHIHHD CaMOCTOSITENIbHOM 4 KOMITETOHIIHI DopMBbI KOHTPOJIS
paboThl
7 cemecTp
1 Beaenue u [ToaroroBka k 4 [K-10 TectupoBanue
OCHOBHBI€ TTOHSATHUS TECTUPOBAHUIO
Hroro 4
2 OCHOBBI OIIUCAHUS IloaroroBka k 3amure 16 T1K-9, IIK-10 3arura oTueTa
anmaparypsl v oTYeTa 1o o 1abopaTtopHoit
MOJIETTUPOBAHUS nabopaTopHoii pabote pabote
BJICKTPOHHBIX CXCMa € |[loaroToBKa K 16 IK-9, TTK-10 Jlaboparopuas
HCIIOJIb30BAHUEM SI3bIKA Ha60paT0pH0f/'I pa60Te’ pa60Ta
Verilog HaNMCaHUE OTYEeTa
Hammcanwne oTuera 1o 14 TIK-9, IIK-10 Otuet no
nabopaTopHoi padboTe nabopaTopHOH
pabore
IloaroroBka k 4 T1K-9, IIK-10 TectupoBanue
TECTUPOBAHUIO
Uroro 50
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3 UnctpymenTanbuble | [loaroroBka k 3ammure 4 [IK-9, TIK-10 | 3ammuTa oTuera
CpeIcTBa pa3pabOTKU M |OTYETA 110 10 J1a00paTOpHOA
MOJICTTUPOBAHUS CHCTEM |JIabopaTopHOU paboTe pabote
Ha KpUCTaJUIc [ToaroroBka k 4 [1IK-9, IIK-10 JlaGopaTopHas
nmabopaTopHoOi padoTe, pabora
HamucaHue oT4era
Hanucanue oTyera 1o 4 IIK-9, IIK-10 Ortuet 1o
nabopaTopHoii padoTte nabopaTopHOI
pabote
IloaroroBka x 4 T1K-9, IIK-10 TectupoBanue
TECTUPOBAHUIO
Hroro 16
6 Knaccudukanus, IloaroroBka k 4 TIK-10 TectupoBanue
MIPUHILINI ACHUCTBUSI U | TECTUPOBAHUIO
HazHadeHue CHK WUtoro 4
Uroro 3a cemectp 74
IloaroroBka u cmaua 36 DK3aMeH
JK3aMeHa
Uroro 110

5.7. CooTBeTcTBME KOMNETEHINI, POPMUPYEMBIX IPH U3YyYeHUHU JUCIUIINHBI,
M BUI0B 3aHATHH

CooTBeTcTBHE KOMIETEHINH, (OPMUPYEMBIX MPU U3YUECHUU NUCIUIUIUHBI, U BUIOB 3aHSATUH
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB

3aHATHI
Bunpsl yueOHoi
dopmMmupyemsie JEeATEeIIbBHOCTH
DopMBI KOHTPOJIA
KOMIIETCHIIUH JIek. JIab. Cam.
3aH. pao. pao.

IT1K-9 + + + 3amura oT4yeTa 1o JlabopatopHoi padore,
JlaGopatopHnas pabora, OT4eT no J1abopaTopHoOH
pabote, TectupoBanue, JK3aMeH

[K-10 + + + 3amuTa oT4eTa 1o J1abopaTopHoii padore,
Jlaboparopnas padota, OT4eT 1Mo 1adopaTopHOU
pabote, TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucreMa /IJisi OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbeHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banabpHbIE OLIEHKH

MaxkcumanbHbII
OaJut 3a nepuos Bcero 3a
mexay 2KT u na ceMecTp
KOHEI| cemecTpa

MaxkcumanbHbIN MaxkcumanbHbII
DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | Gamnn 3a nepuon
Hayana cemectpa | mexnay 1KT u 2KT

7 cemecTp
3armura oT4eTa Mo 5 5 8 18
nabopaTopHoii pabote
Jlaboparopnas paboTa 4 4 6 14
TectupoBanue 5 5 10 20
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Otuer no 1adopaTopHOi 5 5 8 18
pabote

OK3aMeH 30
Hroro makcumym 3a 19 19 32 100
nepuos

Hapacraromum urorom 19 38 70 100

6.2. IlepecueT 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABIICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6aJJI0B B OIIEHKH 32 TEKYIIUH KOHTPOJIb
bamnibl Ha naTy TEKylero KOHTpoIs Ouenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha faty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecuyeT cyMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJJIOB B TPAJIUIIMOHHYIO U MEXKTYHAPOAHYIO OLIEHKY
Hroroas cymma 6anios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. HaBa6u 3. [IpoextupoBanue BcrpanBaeMbix cuctem Ha [IJIMC / nep. ¢ anrn. ConoBbeBa B.B.—
M.: OAMK IIpecc, 2016.-464 c. [DnexTtpoHHBIU pecypc]: — Pexum pgocrtyna:
https://e.lanbook.com/reader/book/73058/#1.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. IIpoekTHpOBaHKE BCTpaMBAEMBbIX MHUKPOMpPOIECCOPHBIX cucteM Ha ocHoBe ITJIMC dupmbr
XILINX® / B. 1O. 3ot1oB. - M. : T'opsuas nunus-Tenexom, 2006. - 519 c. (Hanuune B OUOIMOTEKE
TYCVYP - 39 5k3.).

2. Mypcaes A.X., bypenesa O.U. [Ipaktukym mo nmpoekTupoBaHuio Ha s3bikax VerilogHDL u
SystemVerilog: Yuebnoe nmocobue.— 2-e usa., crep.— CII0.: U3garensctBo "Jlawp", 2018.— 120 c.: ui.
[DnexTponHbIi pecypc]: — Pexum gocryma: https://e.lanbook.com/reader/book/103142/#2.

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

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE MOCOOUsI

CornacoeaHa Ha noptane N2 83279 7


https://e.lanbook.com/reader/book/73058/#1
https://e.lanbook.com/reader/book/103142/#2

1. 3uakoMcTBO co cpenoi. bazoBas nmoruka: MeToauuecKue yKa3aHHsS K BBINOJHEHUIO
71a60paTOPHOM U caMOCTOSATENbHON paboThl o AucHuIuinae «[IpoekTrupoBaHue cucTeM Ha KpucTamiey /
A. A. bom6uszos - 2020. 15 c. [DnekTpoHHBIU pecypc]: — Pexum npocryma:
https://edu.tusur.ru/publications/9833.

2. IloBeneHnueckoe omucaHue: MeETOAWUYECKHE YKa3aHUS K BBIMMOJHEHHUIO JabopaTOpHOU U
CaMOCTOSITEIbHOU paboThl o nuctuiuinae «[IpoekTupoBanue cucteM Ha Kpuctamie» / A. A. bomOu30B -
2020. 18 c. [DnekTpoHHBIi pecypc]: — Pexum poctyna: https://edu.tusur.ru/publications/9834.

3. Yacer: MeToandeckne yka3aHHUs K BBITIOJIHEHHUIO JJa0OPATOPHON U CaMOCTOSATEILHON paboThI 1O
nucuuruinHe «I[IpoexkTupoBanue cucteM Ha kpuctamie» / A. A. bomOuzos - 2020. 15 c. [DnekTpoHHBIH
pecypc]: — Pexxum moctymna: https://edu.tusur.ru/publications/9836.

4. BeiBoag uHpopmanuu: MeTonuMUeCcKHe yKa3aHUs K BBIMOJHEHHUIO J1a0OpaTOpPHOW U
CaMOCTOSITEIbHOU paboThl o nuctuiuinae «IIpoekTupoBanue cucteM Ha Kpuctamie» / A. A. bomOu30B -
2020. 10 c. [DnekTpoHHBIH pecypc]: — Pexum poctyna: https://edu.tusur.ru/publications/9835.

7.3.2. YueOHO-MeTOAUYECKHE MTOCOOHS IJIS JINIT
C OrpPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYECKUE MAaTEPUAJIbl ISl CAMOCTOSITEILHON U ayAUTOPHOI pabOThl 00ydaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B I1€4aTHOW (hopMe YBEIUUECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(deccuoHATIbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yyeHUU OUCHUIIMHBI PEKOMEHIyeTcs o0palaTrhcsi K COBPEMEHHBIM 0a3aM aHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecreyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I Y9eOHOH TPYIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisl JJa0OpaTOPHBIX padoT

JlabopaTopusi KOMIBIOTEPHOTO MPOESKTUPOBAHUS: yueOHas ayAUTOPUS A MPOBEACHUS 3aHITHI
JEeKIUOHHOTO THUIMa, yueOHas ayauTOpus IS MPOBEJICHUS 3aHITUN MPAKTUUYECKOTro TUMa, yuyeOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHATUU 1aO0OpaTOpPHOTO TUMa, yueOHas ayauTOpus s IpPOBEICHUS
3aHSATUNA CEMHUHAPCKOTrO THIA, TOMEIICHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabort), moMelieHue Al MPOBEACHUS TPYNIOBBIX U HHANBUIYAIbHBIX KOHCYIbTAINH, TOMEIICHUE IS
MPOBEJCHUS TEKYILETr0 KOHTPOJS U MPOMEXYTOYHOM aTTecTaluu, MOMEIIEHUE AJIsI CAaMOCTOSTEIbHOM
pabotsr; 634050, Tomckas ob6macte, T. ToMck, Jlennna mpocnekT, a. 40, 143 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- YcrpoiictBo reHepanuu u o0pabotku curranoB Analog Discovery 2 (National Instruments
Edition) - 10 mr.;

- HcnbeiTaTenbHblil 1a0OpaTOpHBIA CTEHJ Y3JIOB aHAJIOTOBOW M IUPPOBON 3IEKTPOHUKHU
MikroElektronika Analog System Lab Kit PRO - 10 mrT.;

CornacoeaHa Ha noptane N2 83279 8


https://edu.tusur.ru/publications/9833
https://edu.tusur.ru/publications/9834
https://edu.tusur.ru/publications/9836
https://edu.tusur.ru/publications/9835
https://lib.tusur.ru/ru/resursy/bazy-dannyh

- Otnagounas miata Arduino UNO - 15 mrt.;

- Otnanounas miata STM32F4291-disk - 10 mrt.;

- TpexkaHanbHbBIN JUHEHHBIA UCTOYHUK NOCTOSTHHOTO Toka GPD-73303D - 10 mt.;
- Octmmmorpad DSOX1102G - 10 mT.;

- JJaboparopusiii MakeT Basys 3 Artix-7 FPGA Trainer Board - 10 mT.;
- [Tpoextop Acer P1385WB;

- [TpoeKLIMOHHBIN 3KpaH;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- Apache OpenOffice;

- FoxitReader;

- Google Chrome;

- Microsoft Office;

- Notepad++;

- Unreal Commander;

- Vivado 2019.1;

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTOJB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNoKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jleanna npocnekr, 1. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 107 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

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

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneyeHue AUCHUINIJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalrOUIMMHCA C HAPYHIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) NMpH MOMOIIM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/nepeaadyn yueOHoM nHGOpMaIMU B JOCTYHHBIX GopMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
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JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPraHU3aAUMH U3YUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Ha3Ba2E’;§§;ﬁj:$: (rem) igﬁlﬁ:f g;r;: ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
1 BBeaeHue u OCHOBHbBIE [IK-10 TectupoBanue [TIpumepHsIil nEpeyYeHb
TIOHSTHS TECTOBBIX 3a/1IaHUM
DKk3aMeH [Tepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB
2 OCHOBBI ONTUCAHUS [1K-10, ITK-9 3amura otyeta no |[IpumepHsIil nepeueHb
annaparypbl U MOAEIUPOBAHUS nabopaTopHOi BOIIPOCOB JIsI 3aILUTHI
AIIEKTPOHHBIX CXEMa C pabote 1a00paTOpHBIX paboT
HCIIOJIb30BaHHEM si3bIKa Verilog Jlaboparopnas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3a/laHNUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
3 NnctpymenTanbshble cpeactsa |I1IK-10, I1K-9 3amuTa otdyera no |IIpumepHslil nepedeHb
pa3paboTKU ¥ MOJIEITUPOBAHUS nabopaTopHOi BOIIPOCOB ISl 3aILUTHI
CUCTEM Ha KpUCTAJLJIE pabote 1a00paTOpHBIX paboT
JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Oruer 1o Temb1 m1abopaTopHBIX padoT
nabopaTopHOi
pabore
6 Knmaccudukanus, npuHIIHI IIK-10 TectupoBanue [IpuMepHbIi TEpeUeHb
nevictBua U HazHauenue CHK TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX

BOIIPOCOB

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHku cPopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHS IO

JUCLUILINHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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1. CKOJIBKO TBOMYHBIX HAOOPOB COMEPKUT Tabiuia ncThHHOCTH GyHKmH f(a,b,c):
1) 2;
2) 3;
3)7;
4) 8.
2. Ha kaxoM BX0JIHOM Ha0Ope KOHBIOHKIIUS ABYX MEPEMEHHBIX paBHA €AUHHUIIEC:
1) 0,0;
2)0,1;
3) 1,0;
4) 1,1.
3. Ha kaxom Bxo/1HOM Ha0Ope AU3BIOHKIIMSA JBYX NEPEMEHHBIX pPaBHA €IUHUIIC:
1) 0,0;
2)0,1;
3) 1,0;
4) 1,1.
4. BpiOepuTe TUIBI JaHHBIX s3bIKa Verilog:
1) uernw;
2) perucTpsl;
3) mpocThie;
4) TpUrrepsl.
5. Kako# BUJI yCTPOMCTB HE SIBIISECTCS CUCTEMOM Ha KpUCTAILIIE:
1) MCU;
2) ASIC;
3) DSP;
4) FPGA.
6. YcTpoHCTBO, UCIIONB3YEMOE ISl XPAHEHUS N-Pa3psIHbIX IBOUYHBIX JAHHBIX U BBITIOJHEHUS
npeoOpa3oBaHMii HaJl HUMHU — 3TO ...
1) Tpurrep;
2) MynbTHILIEKCOD;
3) Perucrtp;
4) udparop.
7. Kako¥ TUI TaHHBIX MOYKET XPaHUTh COCTOSHUE:
1) wire;
2) reg;
3) trireg.
8. Kakoe ycTpoiCTBO HE SABJISIETCA MEPEeNpOrpaMMHUPyEMbIM
1) CPLD;
2) PLD;
3) FPGA;
4) ASIC.
9. CKOJBKO TMOJIEBBIX TPAH3UCTOPOB TpedyeTcs st mocTpoeHus BeHTmisa M-HE:
1) 2;
2) 3;
3) 4;
4) 6.
10. CkoabKO TOJIEBBIX TPAH3UCTOPOB TpedyeTcs s noctpoeHus: Bentuiss UJIN-HE:
1) 2;
2) 3;
3) 4;
4) 6.
11. CkoabKO TOJIEBBIX TPAH3UCTOPOB TpeOyeTcs st moctpoeHus BenTuiss HE (uaBeptopa):
1) 2;
2) 3;
3) 4;
4) 6.
12. Kakoit onepaTop onpenenser npouecc:
1) program;
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13.

14.

15.

16.

17.

18.

19.

20.

XA R D=

14.

2) module;

3) always;

4) process.

Kakoii oneparop onpenenseT MuKII:

1) while;

2) for;

3) repeat;

4) forever.

B BHyTpu Kakux 0JI0Kax BO3MOYKHO HCIOJIb30BATh UKINYECKHE 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.

Bo3moxuo 1 B [IJIMC ogHOBpEMEHHOE BBITIOJIHEHUE TPEX MPOLIECCOB:
1) na;

2) HeT.

Xilinx picoblaze sto:

1) onepanus;

2) He mporpammupyemasi JIorudeckasi MHTerpajibHas CXeMa;

3) mporpamma,;

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

1) Tpurrep;

2) MynbTHILIEKCOD;

3) Perucrtp;

4) udparop.

Kaxkue BuIIbI yCTPOMCTB BO3ZMOXKHO OIUCATh C UCIIOIB30BaHUEM si3bIka Verilog:
1) CaBUTOBBIE PETUCTPHI,

2) duddepennmanbabie yCHITATEINH;

3) [loBTOpUTENH;

4) Ilpuemorniepegaroniue MOIYIH CUCTEM CBSI3H.

Onement LUT - 310 MeToxa peanu3anuu (pyHKITUN BBITIOTHSFOIIIHN:
1) mouck cpeay TOTOBBIX PEIICHUIA;

2) HEeTIOCPEACTBEHHO OBICTPOE BHIYHCIICHHE.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

ITonsiTHE cUCTEMBI HA KPUCTAJLIE.

Korna u xem Obliia npeaioxkeHa neppasi cicTeMa Ha Kpucrauie?

Yro Takoe JOrM4ecKre BEHTUIb?

YpOBHM UHTETpaLIUH.

basosblie TexHonmoruu co3nanus CHK.

OcHOBHBIE XapaKTEPUCTUKH MOIHOCTBIO 3aka3HbIXx CBUC.

[IpenmymiecTBa U HEAOCTATKU MOJHOCTHIO 3aKa3HbIX 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

. Hony3akazusie CBUC nHa ocHoBe Matpuibl BenTuien (Gate-Array Based ASICs).
. Iporpammupyemsie CBHC co BctpoenHsiMu MakpoOiokamu (Complex Devices - CPLD).
. [Iporpammupyemsie CBUC ¢ BcTtpoernsiMu 60azoBeiMu Omokamu (Field Programmable Gate

Array — FPGA).
YpoBHU abcTpakiuu npu npoektupoBanuu udpossix CBUC
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15. YpoBeHb perucTpoBbIX nepeaay

16. YnopolieHHbIi MapIpyT NPOESKTUPOBAHUS

17. Dtansl mpoekTupoBaHus B cpeae Vivado

18. SI3bIK omMcaHus anmaparypsl

19. PackpbITh MOHATHE ABYXYPOBHEBOMW JIOTHMKHU. BBIpOXKJAEHHASsS W HEBBIPOXKJICHHAS (OPMBI.
[IpuBecTy npumepbl

20. ITJIM. PackpsITh OHSATHE

21. Coiictsa [IJIM

22. Crpykrypa [JIM

23. Cnoco6sl mporpammupoBanus [1IJIM. HasBanue u onrcanue

24. Tlonarue u o61acTh MpUMEHEHUs cloKHBIX [1JIM

25. Crpykrypa cnoxnoit [TJIM

26. Makposueiika. PacKpbITh IOHATHE U CTPYKTYPY

27. KommyTtanmonHas maTpuua. PacKkpbITh MOHATHE

28. IIporpamMmmupyemas nojap30BaTEIEM BEHTUIIbHAS MaTpulla. PacKpbITh MOHATHE

29. TIporpaMMupyeMBbIil JIOTHYECKUI OJIOK

30. Ta6numa uctuaHocTH B [IJIMC (LUT). HazHauenue u mpuHIAI JEHCTBUS

31. IloHsiTHE HEPAPXUUECKUX CTPYKTYP

32. HUepapxudeckue oOBEKTHI B s13bIKe Verilog

33. Jlornueckwue 3HayeHus B si3bike Verilog. Onucanue

34. Monynu B Verilog. Uto aTo Takoe? Kak onpenensercs?

35. IlpaBuiia coeMHEHUS MOPTOB

36. CniocoObl ONTMCaHUSI MOJTYJIS

37. Coznanue Mmoaysisi. DopMalIbHBIN CUHTAKCUC

38. BapuaHThl opraHu3anuuy CucKa COCTUHEHUN

39. Lenu. PackpbiTh noustue. [IpaBuiio onucanus.

40. HenpepoiBHOE npucBauBaHue. PackpbiTh noHsTue. Kak ncmnonap3oBath?

41. Beipaxxenus B Verilog.

42. TloBeneHYECKOE OIMMCAaHUE

43. CsaoiicTBa 0JIOKOB OBEIEHYECKOTO OMTUCAHUS

44. DnemenTsl naMaTH. PackpsiTh nonstue. [IpaBuio onucanus.

45. CuHTE3upyemMoe U HE CUHTE3UPYEMOE OITMCAHHUE.

46. biOK yCTaHOBKM Ha4yaJbHBIX COCTOSIHUM. PackpeiTh monsATHe. [IpaBuio onucanus.

47. Tlponecc-6s0k. PackpeiTh nmousitue. [IpaBumno onucanus

48. Crnucok 4yBCTBUTENBbHOCTH. PackpbITh nmoHsTue. [IpaBuiio onvucanus.

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

50. Huxnel B Verilog. Buasl. [IpaBuno onucanus.

51. brnounoe u BHeOIOUHOE IpricBanBanue. PackpwiTh nousTre. [IpaBuio nucmoab30BaHms.

52. Cumynanus, CUMYJSATOp. PackpbITh NOHSATHE

53. TectoBslit cTeHa. PackpbITh TOHATHE. BapruaHThl opranuzanuu

54. Bepudukanus. PackpbITh moHATHE.

9.1.3. IlpuMepHbBIi NepedyeHb BOMPOCOB ISl 3aIUTHI J1a00PaTOPHBIX padoT

OnumuTe MOyNb C TpeMs BXOAaMU U OJHUM BBIXOJIOM

CKoOJIbKO BBIXOJI0B Y HHBEpTOpa?

Kak nmocnenoBareabHO MOAKIIOYUTH TPUMUTHB M 1 nuHBEpTOP?

3aueM HykHBbI Lenu B [IJIMC?

Yro Takoe KOMOMHAIIMOHHAs cxema?

Onwumute mporecc 670K, KOTOPBIH OyIeT 3aImycKaThCs pH cnazie GpoHTa B e W
KakoBo Ha3zHaYeHHE BHEOJIOYHOTO IPUCBOCHUS?

Yro Takoe TECTOBBIN CTEH?

Kakoii 6a30BbIli CHHTAKCHUC JIJIs oriepaTopa Beioopa?

10. Kakoe Ha3HaueHUe JEIUTENS B YCTpOCTBE 0TOOpaKeHHs?

11. B yem cyTh MEXaHU3Ma JUHAMUYECKON MHAUKALMK?

12. Kakum 006pa3oM OCYIIECTBIISIETCS MEPEBO/] CEKYH/I IO HAKaTHIO KHOIIKU?
13. xakoe Haznauenue [P-61o0ka Constant?

XA R D=
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14. Pa3Huiia MeXy anmapaTHBIMU U TporpaMmMHbIME [P-0mokamu?
9.1.4. Tembl 1a00paTOPHBIX padOT

3HaKoOMCTBO co cpenoil. bazoBas noruka
IToBeneHueckoe onvcaHue

BriBon nndopmanuu

Yacrwl

L=

9.2. MeTonnueckne peKOMeHIalUA

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

HauaTpe uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO TOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAWBUIyaIbHbIE KOHCYIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuumniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPhIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronuxcs

MaTepHaoB pe3yJabTaToOB 00yUYEHUs
C HapylmeHusIMH cyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TUCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI IIPOBEpKa
K 3a4eTy, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUIYAJBHO)
C HapyLeHHUsIMU OTIOPHO- Penienue NMCTaHIMOHHBIX TECTOB, [IpenmyiecTBeHHO

JABUI'aTCJIbHOI'O allllapara KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC JUCTAaHIMOHHBIMH MCTOAaMU
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI
K 3a4CTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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