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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. V3ydeHne apXUTEKTYpbl U CXEMOTEXHUKH COBPEMEHHBIX MPOTPAMMHPYEMBIX JTOTHUYECKUX
MHTETPAJBHBIX CXEM, IPUHIUIIOB IPOSKTHUPOBAHUS IUPPOBBIX cxeM ¢ ucnoib3zoanueM [IJIMC, metonoB
U CPEJICTB OTJIAKU TAKHX CXEM, s3bIKa MPOEKTUPOBaHUs HU(POBbIX ycTpoiictB Verilog HDL.

1.2. 3agauy AUCHUILIUHBI

1. — IlpuoOpeTeHne CTyAeHTaAaMH 3HAHUW B 00JAaCTH MPOCKTUPOBAHHSA IU(PPOBBIX CXEM C
ucnons3oBanuem [1JIMC. — [IpuobpeTeHne yMeHu MpOEeKTUPOBATh TEIEKOMMYHHUKAITMOHHBIE CUCTEMBI
Ha [TJIUC c ucnonp3oBaHueM si3bika onucanus udpoBsix yctpoicTB Verilog HDL. — Onanenue
MPaKTUYECKUMU HaBbIKaMU B 00JIaCTH pa3paOOTKH U OTIAJAKH ONMUCAHUN HU(PPOBBIX YCTPONUCTB Ha S3bIKE
Verilog HDL Ha ocHOBe mporpaMMHOTO oOecrniedeHus 3apyO0ekHbIX GUPM H OTIAAOYHBIX MOJYJIEH C

ucnoias3osanueM I1JIVC.

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 quctummmunsl: 51.B.02.13.
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

IIKP-1. Cnocoben
BBITIOJIHATH
MaTeMaTHYECKOe
MOJICJTUPOBAHUE
00BEKTOB M MPOIECCOB
10 TUIIOBBIM METOIUKAM,
B TOM YHCJIE C
HCIIOJIb30BaHHEM
CTaH/IAPTHBIX ITAKETOB
MIPHUKJIATHBIX TIPOTpaMM

[TKP-1.1. Ymeer cTpouth
buszngeckue u
MaTeMaTHYeCKUe MOIETIU
MOJYyJIEH, y3J10B, OJIOKOB
pPauOTEeXHUYECKUX
YCTPOMCTB M CUCTEM.

YMeeT npoBOIUTh aHATIU3 U CUHTE3
JIOTUYECKUX YCTPOMCTB, CHHTE3UPOBATH C
KCIOJIb30BAHUEM COBPEMEHHOM
MHUKPOIJIEKTPOHHOU 3JIEMEHTHOM 0a3bI
nudpoBbIe yCTPOMCTRA.

IIKP-1.2. Bnaneet HaBBIKaMU
KOMITBIOTEPHOTO
MOJEIIUPOBAHUS.

Brnaneetr HaBbIKaMM IPAKTUYECKON pabOTHI C
71a00paTOPHBIMU MAaKETaMH aHAJIOTOBBIX U
U(PPOBBIX YCTPONUCTB, METOIAMH
KOMIIBIOTEPHOI'O0 MOJIETTUPOBAHUS
(bu3nUecKUX MPOLECCOB MpH Mepeaye
MH(POPMALINHU; TEOPETHUECKUMH U
HKCHEPUMEHTATBHBIMA METOAAMU
UCCIJIEIOBAHMS C LIETIbI0 OCBOEHUS HOBBIX
HNEPCHEKTUBHBIX TEXHOJIOTUI 00paboTKH
U(PPOBBIX CUTHAJIOB.

4. O0beM TUCUMIIMHBI B 324€THBIX eIHHUIIAX C YKa3aHHEM KOJHYeCTBA aKa/IeMHYeCKUX YacOB,
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Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHueCcKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 10 BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero |CemecTpsl

Bupl yueOHOI nesTenbHOCTH
4acoB 7 cemectp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 62 62
JIeKIIMOHHbBIE 3aHATHS 28 28
IIpaxTHueckue 3aHATUSA 14 14
JlabopatopHbie 3aHATHS 20 20
CamocrosiTesibHAsi padoTa 00y4alIIMXCH, B T.4. KOHTAKTHAsl 46 46
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresieM, BCero
IToaroroBka K TECTUPOBAHUIO 14 14
[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETa 16 16
[ToaroToBka K KOHTPOJIBHOM paboTe 8 8
BrimonHeHne npakTHYecKoro 3a/1aHus 8 8
IlonroToBKa U cAava YK3aMeHA 36 36
Oo0mast Tpya10eMKOCTh (B Yacax) 144 144
O0mas TpyroeMKocTh (B 3.€.) 4 4

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

CTpyKTypa IMCUUIUIMHEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOM NesTeIbHOCTH IMPUBEIACHA B
tabmnuie 5.1.
Ta6numma 5.1 — Pasyens! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIHPHOCTH

HasBanus paznenos (Tem) Jlek. [Ipak. | Jlad. Caw. | Beero uacos dopmupyemsle
IUCIAILINHEI satl., 3aH., 4 | pal. pac., (Ges KOMIIETEHIIUHU
q q JK3aMeHa)
7 cemecTp
1 O6mue cBeneHus 00 MHTETPaIbHBIX |2 2 4 6 14 TIKP-1
CXEMax C MPOrpaMMHpyeMOin
crpykrypoit (MCIIC)
2 Meronosorus u MapupyT 2 - - 2 4 [TKP-1
npoexktupoBanus Ha [TJIMC
3 Crpyktypa CAIIP ans 2 - 4 6 12 [IKP-1
npoektupoBanus Ha [TJIMC
4 SI3pIKu onrcaHUs ITU(POBBIX 16 10 8 14 48 ITKP-1
ycrporictB (Hardware Description
Languages - HDL)
5 @yHKuMOHANbHAS BepUpUKaIUL 2 2 4 14 22 [TKP-1
HDLonucanuit
6 Cunresupyemocts HDL-onucanuit = |2 - - 2 4 ITKP-1
7 ApXHUTEKTypa U CXEMOTEXHHUKA 2 - - 2 4 ITKP-1
[JINC
Hroro 3a cemectp |28 14 20 46 108
Uroro|28 14 20 46 108
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5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0iwHIe 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUINHBI (B T.Y. IO JCKIIHSIM)

HasBanus paznenos (Tem) Coneprxanue pasziesioB (Tem) Tpynoemxocts dopmupyembie
JTUCIUILTAHBI JUCHUIUIAHBI (B T.4. IO JEKIUAM) (7NeKIMOHHEIE KOMIIETEHIIUU
3aHATHA), U
7 cemecTp
1 O6uue cBenenus oo OO6mmue creaeHus 00 2 [TKP-1
MHTETPAJIbHBIX CXEMax C UHTETPabHBIX CXEMaX C
IIPOrpaMMUpPYyEMOU IPOrpaMMHUPYEMOU CTPYKTYpPOH
ctpykrypoit (UCIIC) (UCIIC). Knaccudukarus
IU(PPOBBIX MUKPOCXEM
Hroro 2
2 Merononorusa u MmapupyT | Merozmosnorus u MapupyT 2 ITKP-1
npoektuposanud Ha [IJIMC  |mpoextuposanus Ha [IJIUC.
OcHOBHBIE 3TaIlbl NPOEKTUPOBAHUS
udpoBsIx ycTpoiicTB Ha [TJINC
Hroro 2
3 Crpykrypa CAIIP nis Crpykrypa CAIIP mis 2 ITKP-1
npoexktupoBanud Ha [IJIMC  |mpoextupoBanus na [IJIMC
HUrtoro 2
4 SI3p1ku onrcaHus HU(POBBIX | S3BIKK ONMMCaHUS TUPPOBBIX 16 ITKP-1
ycrpoiicts (Hardware ycrpoiictB (Hardware Description
Description Languages - Languages - HDL)
HDL) Htoro 16
5 OyHKUMOHAIbHAS @OyHKIMOHANbHAS BepU(pUKALUSI 2 ITKP-1
Bepuukanus HDLonucanuit |HDLonucanmii
Hroro 2
6 Cunresupyemoctb HDL- Cunresupyemocts HDL-onucanuii. 2 ITKP-1
OIMMCaHUMN HToro 2
7 ApxuTtektypa u ApXUTEKTypa U CXEMOTEXHHUKA 2 ITKP-1
cxemorexHuka [1IJIMC [IJINC. Cuctemsl ¢
ucnosabs3oBanueM [IJINC.
Hroro 2
Hroro 3a cemectp 28
Hroro 28
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHnoBaHme mpakTHYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmuma 5.3 — HauMeHoBaHME MPAKTHUECKUX 3aHATUN (CEMHUHAPOB)
HasBanus paznenos (Tem) HaumeHnoBanue npakTu4eCcKux dopmupyemble
N TpynoeMKocTh, 4
JUCLIUTUINHEI 3aHATUHN (CEMHHAPOB) KOMIIETEHIINU
7 cemecTp
1 O0wue cBeneHus 00 [udpoBbie TOrHYeCKHUe CXEMBI 2 [IKP-1
MHTETPAIbHBIX CXeMax C
pOrpaMMHUpyeMOit Utoro 2
ctpykrypoii (UCIIC)
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4 S3p1ku onrcanus nU(GpoBbIX | OCHOBHBIE A7IE€MEHTHI M (DyHKITHH 4 [IKP-1
ycrpoiicts (Hardware s3pika Verilog
Description Languages - HDL) | Oneparuu ¢ tpurrepamu Ha 2 [TKP-1
s3pike Verilog
MynbTHILIEKCOD, 2 [IKP-1
JeMyJIbTUILIEKCOp, Aemudparop
CaBUTOBbBIE PETUCTPBI 2 [TIKP-1
Hroro 10
5 OyHKUMOHAIBHASA HNHcTpymMeHT MoaenupoBaHus 2 [IKP-1
Bepudukanus HDLonucanuit |Modelsim. Hanncanue
TecTOeHUEH.
HUroro 2
Uroro 3a cemectp 14
Hroro 14
5.4. JlabopaTopHbIe 3aHATHSA
HanmenoBanue nabopaTopHbIX paboT npuBeieHO B Tabnuie 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Ha3zBanus paznenos (Tem) HaumenoBanue dopmupyembie
JCLIUTUTMHBI 1a00paTOPHBIX paboOT Tpynoesrocts, 1 KOMITETEHIINH
7 cemecTp
1 O0wue cBenenus 00 Coznanne npoekrta B Quartus 4 [IKP-1
MHTETPaJIbHbIX CXEMax C II. Jlornyeckue cxembl
MPOTPaMMUPYEMOH CTPYKTYpPOil Troro 4
(UCIIC)
3 Crpykrypa CAIIP nus CueTuuKH U JeNUTeNH 4 ITKP-1
npoexktupoBanus Ha [TJIMC 4aCTOThI
HUroro 4
4 SI3bpIku omrcaHus ITU(POBBIX MamHbl KOHEYHBIX 4 ITKP-1
ycrporictB (Hardware Description |coctostauii (FSM)
Languages - HDL) PuibTp ¢ KOHEYHON 4 ITKP-1
UMITYJIbCHOM
XapaKTePUCTUKON
Htoro 8
5 ®yunknuoHansHas Bepudukanus | Uatepdeiic SPI 4 ITKP-1
HDLonmcanui Htoro 4
Uroro 3a cemectp 20
Hroro 20

5.5. KypcoBoii npoexkT / kypcoBasi pabora

He npenycmotpeno yuebn

bIM IINTAHOM

5.6. CamocTosiTeqbHasi padoTa

Buer caMmocTosTeNbHOM pabOThL, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETEHIIMU PEICTABIICHBI B

Tabnuie 5.6.

Tabmuia 5.6 — Bujbl caMoCTOSITENTEHOM pabOThI, TPYA0EMKOCTh B (pOopMHpyeMble KOMICTCHIIUN

HasBanus paznenon
(TeM) TUCHIUTLTAHBI

Bunasl camocToaTenbHOI

TpynoeMKOCTb,
paboThI q

dopMupyembie
KOMIIETCHIIUU

Dopmsbl
KOHTpPOJIA

7 cemecTp
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1 O6mue cBenenus 06 |Iloaroroska k 2 [IKP-1 TectupoBanue
WHTETPAIBHBIX CXeMaX |TECTHPOBAHHIO
C IPOrpamMMUPYEeMOi | [ToAroTOBKA K 4 [IKP-1 JlaGopaTopHas
crpykrypoit (UCIIC) | maGoparopHoii padore, pabora
HanucaHue oT4yera
Hrtoro 6
2 Merononorus u [Toaroroska k 2 [IKP-1 TectupoBanue
MapupyT TECTUPOBAHUIO
E%;)EIIEFHPOBaHHH Ha TIroro 5
3 Crpykrypa CAIIP [ToaroroBka k 2 ITKP-1 TectupoBanue
JUTSI IPOEKTUPOBAHUS | TECTUPOBAHUIO
Ha [IJINC IToaroroska k 4 IIKP-1 JlaGopaTopHas
nabopaTopHOt paboTe, pabota
HaMUCcaHue oT4eTa
Uroro 6
4 SI3BIKM OIIMCaHUS IToaroroBka x 2 TIKP-1 TectupoBanue
U(GPOBBIX YCTPOMCTB |TECTUPOBAHUIO
(Hardware Description |[TogrotoBka K 4 TIKP-1 Kontponbhas
Languages - HDL) KOHTpPOJIbHOH paboTe pabota
Brinosinenue 4 [TKP-1 [IpakTnueckoe
MPAKTUYECKOTO 3aJaHus 3aJlaHue
[Toarororka k 4 ITKP-1 JlaGopaTtopHas
nabopaTopHoOi padoTe, pabora
HamucaHue oT4yeTa
Hroro 14
5 OyHKUHMOHAJIbHAS IloaroroBka x 2 TIKP-1 TectupoBanue
BepUpUKALUS TECTUPOBAHUIO
HDLonucanuii IMoaroToBka K 4 TTKP-1 KonTponbHas
KOHTPOJIBHOU paboTe pabora
Brinosnnenue 4 [IKP-1 [IpakTnueckoe
MPAKTUYECKOTO 3a/IaHuUs 3a/laHue
[ToxroroBka k 4 ITKP-1 JlaGopaTopHnas
nabopatopHo padore, pabota
HalycaHue oT4eTa
Hroro 14
6 CuHTE3UpyEMOCTh ITogroroska k 2 IIKP-1 TectupoBanue
HDL-onucaununii TECTUPOBAHUIO
Hroro 2
7 Apxurtexkrtypa u [ToaroroBka k 2 ITKP-1 TectupoBanue
cxemorexnuka [IJIMC |tectupoBaHuio
Hroro 2
Hroro 3a cemectp 46
TloaroroBka u cmavua 36 DK3aMeH
SK3aMeHa
Hroro 82

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,

1 BHJIOB Y4eOHOM 1esiTe IbHOCTH
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CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHUH JUCLUIUIMHBI, U BUJIOB yueOHOM

JeSATEeTLHOCTH MPEICTAaBIICHO B Tabymiie 5.7.

Ta6muma 5.7 — CooTBETCTBUE KOMIETEHIIUN, (HOPMUPYEMBIX TIPH U3YUECHUN TUCIUTIINHBI, U BUTOB

3aHATHN
Bunbl yueOHOIl 1esTenbHOCTH
dopmupyemsie
Jlek. [Mpak. JIab. Cam. DOopMBI KOHTPOJIS
KOMITIETEHIINH
3aH. 3aH. pao. pao.
ITKP-1 + + + + Konrponsnas padora, JlJabopaTopHast
paOora, [IpakTiueckoe 3agaHue,
TectupoBanue, Jk3aMeH

6. PeliTuHroBasi cucreMa /Uit OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH

bannbHble oueHKH U1t POpPM KOHTPOJIS IpECTaBlIeHbI B Tabnuie 6.1.

6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

Tabmuia 6.1 — barpHBIE OLIEHKH

. . MaxkcumanbHbII
MaxkcumanbHbII MaxkcuManbHbIN
0a 3a mepuoa Bcero 3a
®opMbI KOHTPOJIS 6amt Ha 1-yto KT ¢ |  6amn 3a mepuos
mexay 2KT u Ha ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
7 cemecTp
KonTponbhas pabota 0 5 10 15
JlaGopatopHas paboTa 10 10 10 30
[IpakTHueckoe 3a1anue 0 5 5 10
TectupoBanue 5 5 5 15
DK3aMeH 30
Hroro makcumym 3a 15 25 30 100
nepuos
Hapacratomum utorom 15 40 70 100
6.2. [lepecuer 0a/1J1I0B B OlIEHKH 32 TeKYIIIMA KOHTPOJIb
[lepecuer 6aIOB B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tabnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aIOB B OLICHKH 33 TEKYIIHI KOHTPOJIb
bannbl Ha ATy TEKyIIero KOHTPOIS Onenka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHO# cymMMbI OaiioB Ha naty TK 4
Ot 60% 1o 69% ot MakcuMabHOM CyMMBI O6aIoB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecyeT cyMMBI 0alIOB B TPAJUIIMOHHYIO U MEXITYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHIEe

6.3.

Tabmuia 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Htorosas cymma Oanos,
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Onenka YUMTBIBACT YCIEUTHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)
4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)




3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. Cremenko B.b. ITJIMC ¢upmbr Altera: anemeHnTHast 6a3a, cucteMa NPOSKTUPOBAHUS U A3BIKU
onmcanus anmaparypsl. - M.: JIMK Ilpecc, 2010. - 573 c¢. [DnexkTponnsii pecypc|: — Pexum moctymna:
http://e.lanbook.com/book/60976 .

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. 3otoB B. IO. IIpoekTupoBanue BcTpauBa€MbIX MUKPOIIPOLECCOPHBIX cucTeM Ha ocHose 11JIMC
¢upmbl XILINX®. - M.: I'opsauas aunus-Tenexkom, 2006. - 519¢ (nanuuue B 6udanoreke TYCVYP - 41
9K3.).

2. Yrpromo E. I1. [ludposas cxemorexnuka: Yue6Hoe mocodue A By30B. - 2-¢ U3]., lepepad. u
nor. - CI16.: BXB-IletepOypr, 2004. - 782c. (nannuue B 6ubnuoreke TYCVYP - 20 3k3.).

3. Hapabu, 3. IIpoextupoBanue BctpauBaembix cucteM Ha ITJIMC / 3. HaBabu ; mepeBon c
anrnuiickoro B. B. ConosseBa. — Mocksa : JIMK Ilpecc, 2016. — 464 c. [DnekTpoHHbIN pecypc]: —
Pexxum moctyma: https://e.lanbook.com/book/73058.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. [IporpaMmMupoBaHue JOTHYECKUX HMHTErpajbHBIX cXeM: MeToauueckue yKazaHUs K
nabopatopabim paboram / f. B. Kprokos, [[. A. [TokamecTtoB, XK. T. Dpasinees - 2014. 51 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/3898.

2. [IporpaMmMupoBaHue JOTHYECKUX HHTETpalbHBIX cXeM: MeToauueckue yKa3aHUS K
nabopatopabim paboram / f. B. Kprokos, [[. A. [TokamecTtoB, XK. T. DpasineeB - 2014. 51 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/3898.

3. [IporpaMMupoBaHue JOTHUECKUX HHTETPalbHBIX cxeM: MeTonudyeckue yKa3aHUs IO
MPOBEJICHUIO TIPAKTHYCCKUX 3aHATHH U OpraHU3alMKi CaMOCTOATeNbHOM padoTel / S. B. Kprokos, /1. A.
I[ToxamectoB, XK. T. OpasineeB - 2014. 77 c. [DaekTpoHHBIH pecypc]: — Pexum goctyna:
https://edu.tusur.ru/publications/3901.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKHEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOIM PabOThl 00YYaIOLIHXCS
U3 YHCIIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB IIPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHHYCHHUSM HUX 3[I0POBbSI U BOCHPUATHS HHOOpMALIUY.

JI1s JIMI ¢ HAPYIIEeHUSIMH 3PEeHus:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUIECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3ydyeHUU NTUCHUIIUHBI PEKOMEHAYETCSl 00pallaThCsa K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecnedyeHne JUCIUIITHHbI
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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. MaTepuajibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYuebnas ayautopus "LludpoBas cBia3p": ydeOHas ayquTOpHs JJIsl MPOBEACHUS 3aHATHH
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; 634034, Tomckast o6macth, T. Tomck, Bepmanna yimna, a. 47, 309 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- MarautHO-MapKkepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenoaBaress.

[IporpamMmHoe obecnieueHue:

- Adobe Acrobat Reader;

- Altera Quartus Prime Lite Edition;

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

Yuebnas aynutopus "LludpoBas cBsa3p": yueOHaAss ayauTOpus IS MPOBEACHUS 3aHITHUI
JEeKIUOHHOTO THUIMa, yueOHas ayauTOpus IS MPOBEJACHUS 3aHITUNH MPAKTUUYECKOTo TUMa, yueOHas
ayauTOpHUs JJs MPOBEACHUS 3aHATUU 1aO0OpaTOpPHOTO TUMa, yueOHas ayduTOpHUs s IpPOBEICHUS
3aHSATUN CEMHUHAPCKOrO THIA, MOMEIICHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabort), moMeleHue AJsl MPOBEACHUs TPYNIOBBIX U HHANBUIYAIbHBIX KOHCYIbTAINH, TOMEIICHUE IS
MPOBEJCHUS TEKYIETro KOHTPOJS U MPOMEXKYTOYHOM aTTecTaluu, MOMEIIEHUE ISl CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckas o6macte, T. Tomck, Bepimauna ynuna, a. 47, 309 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- Adobe Acrobat Reader;

- Altera Quartus Prime Lite Edition;

8.4. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATENbHONU pabOThl UCIOJIB3YIOTCS YyueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KJIACCHI),
PacCTONIOKEHHBIC TI0 aJIpecaM:

- 634050, Tomckast ob6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayq.;

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

- 634034, Tomckas ob6nacts, r. Tomck, Bepmmauna ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.

Onucanue nMerolerocss 000pya0BaHus:

- yueOHasi MmeOeb;

- KOMITBIOTEPHI;

- KOMITBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTEepHET» M 00€CIeYnBaIOT JOCTYI B JJIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHyo cpeny TYCYPa.

[TepedeHs mpOrpaMMHOTO 0OCCTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

CornacoBaHa Ha noptane N2 56136 9



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

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JIUI] 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

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOIs | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 O6uue cBenenus oo IIKP-1 JlaGopatopHas Tembl m1abopaToOpHBIX paboOT
MHTETPAJIBHBIX CXEMaxX C pabota
IIPOrpaMMHUPYEMOH CTPYKTYpOH TectupoBanue [IpumepHBIil nepeyeHb
(UCTIC) TECTOBBIX 3aaHHui1
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
2 Merononorus 1 MapupyT IIKP-1 TectupoBanue IIpuMepHBIil IepeyeHb
npoexktupoBanus Ha [TJIMC TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb 7K3aMEeHALIMOHHBIX
BOIIPOCOB
3 Crpykrypa CAIIP s ITKP-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
npoektupoBanus Ha [IJINC pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
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4 S3piku onucanus nugposbix | ITKP-1 KoHntposbHas [IpumepHBIil nepeyeHb
ycrpoiicts (Hardware pabota BAapUAHTOB (3aJaHUI)
Description Languages - HDL) KOHTPOJIBHBIX PaboT
JlaboparopHas Tembl 1abopaTopHBIX pabOT
pabota
[IpakTyeckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a1aHNe
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHAIMOHHBIX
BOITPOCOB
5 OyHKUMOHAIbHASA IIKP-1 KonTponbsnas IIpuMepHBIil IepeyeHb
Bepudukanus HDLonucanuit pabota BApUAHTOB (3aJaHUI)
KOHTPOJIbHBIX padoT
JlaGopaTopHas Tewmbl 1a00paTOpHBIX PabOT
pabota
[IpakTuueckoe TeMbl MpakKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOITPOCOB
6 Cunrezupyemocts HDL- ITKP-1 TectupoBanue [IpumepHbIil nEepeyeHb
OIMCaHUH TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOITPOCOB
7 Apxurtektypa u TTKP-1 TectupoBanue [IpumMepHbIii IEpeYeHb
cxemotexuuka ITJINC TECTOBLIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX

BOIIPOCOB

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIIMHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkamna oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyUYEHHUS T10

JAUCLUILIIMHE
®opmynupoBKa TpeOOBaHUH K cTeneHH C(HOPMUPOBAHHOCTH
Ouenka bamner 32 OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBJIETBOPHUTEIBHO) | MAKCUMAJIbHOH | MIIM ()parMeHTapHbIE YMEHUH WU HABBIKOB WU
CYMMBI 0aJI0B 3HAHUS YaCTUYHO ¢parmeHTapHble
OCBOEHHOE NpUMEHEHHE
yMEHHUe HaBBIKOB
3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIIHLHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIIEITHOE, HO HE
MaKCUMAaJIbHOU 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE pUMEHEHNE
yMEHHUE HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

5 (oTIM4HO)

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Ha s3pike Verilog 00BSABUTh MAaCCHB Mem U3 YETHIPEX 8-MH pa3psIHBIX PETHUCTPOB MOXKHO C

MOMOIUIbI0 KOHCTPYKIUU:
reg [7:0] mem [3:0];
reg [3:0] mem [7:0];
reg [7:0] [3:0] r;
wire r [7:0] [3:0];

B pesynberare BeimosHeHus omepanuu d=!(4’b0110*4°b0111+4°b0101), d Oynetr umers
3Ha4YEHUE:

1’dl1;

1°d0;
4°d0100;
4°d1011;

Jlns mepenayn JaHHBIX MEXIY ABYMs ycTpoiicTBamu (master u slave) mo uatepdeiicy SPI
MCIOJIB3YIOTCS IIMHBIL:
miso, mosi, sclk, en, rst;
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miso, mosi;
miso, mosi, preset, sclk;
miso, mosi, sclk, ss;

4. OObBsBICHBI ABE NIEpeMEHHBIC: Teg a; wire b; [IpucBouTs 3TUM nepeMeHHBIM 3HaueHue 1°bl
MO3KHO C ITOMOIIBIO KOJa:
assign a=1"bl; always @* b=1"bl;
assign b=1°b1; always @* a=1"bl;
assign a=1"bl; assign b=1"bl;
always @* a=1"bl; always @* b=1"bl

5. wire [2:0] C; assign C =~(3’b010+3’b001 + 3°b010);
Kaxkoe 3nauenue Oyner umets nepemennas C:
3’b101;
3’bll11;
3’b010;
3’b011;

6. BriOepuTe mpaBUIbHBIA BapHaHT OOBSBICHHS JIBYXMEPHOT'O MAacCCHBA PETUCTPOB U3 8-MHU
AIIEMEHTOB:
reg [7:0] a;
reg a [2:0];
reg [7:0] a [2:0];
reg [2:0] a [7:0];

7. Yucno «-5» B NpSIMOM U JOTIOJIHUTEIBHOM KOJIE:
a) 101; 010;
6) 1101; 1011;
B) 1011; 1101;
r) 010; 101 ;

8. Ilpu momaue Ha RS tpurrep komOunamuu (S=0, R=1) npoucxoaur:
YcTaHOBKa BBIXOJIHOTO 3HAYEHUS;
COpocC BBIXOAHOTO 3HAYCHUS;
XpaHeHue 3HaYeHUS,
OT0 3ampeneHHOe COCTOSTHUE

9. KommenTtapun Ha si3bike Verilog MOTyT HAaUMHATHCSI C CUMBOJIA:
:
/1,
I#;

10. TIIpu oO6bsiBnenuu peructpa reg [5:0] a=7’b1011011;

Peructp Oyzaer numeTh 3HaUCHHE:
1011011;
011011;
1101101;
101101;

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

1. dats onpenenenue noustuio [IJIMC. Pacckazars o tunax ITJIMC, xotopeie Brl 3HaeTe.
Onucats cemeiictBa IIJIMC Altera/Intel Cyclone, 0603Ha4uTh UX 00JACTh UCTIOJIB30BAHMS,
IPUBECTH OCHOBHBbIE TEXHUYECKUE XapaKTepucTuku no nokoneHusMm (¢ Il mo X). OGpatuth
BHHMaHue Ha omiinuue [IJIMC pa3HbIX nokoaeHui.

2. IlepeuncanTh OCHOBHBIE ONEPATOPHI A3bIKa IporpaMMupoBanus Verilog, mpuBecTH mpuMepsl
UCIIOJIb30BaHUsI OCHOBHBIX OIEpaTOpoB. Paccka3zaTh O NPEACTAaBICHUM IOJOXKUTEIbHBIX U
OTpULIATENbHBIX uncen Ha s3bike Verilog HDL, npuBectu mpumep npeacTaBlieHHUs yucen B
JIBOMYHOU, TECATUYHON U MIECTHAAUATEPUYHON CUCTEME UCUUCIICHU .

3. Pacckazatb 00 omeparopax «case», «for», «if...else», 0003HaUNTh X 00JIACTh UCTIONH30BAHUS,
MPUBECTU MPUMEPHI UCIIOIb30BaHus Ha s3bike Verilog HDL. JlaTe ompeneneHus MOHSITUIO
«MYJBTHUILIEKCODPY», «IEMYJIbTHIIEKCOP» U «Iemudpatop», 0003HAYUTH HUX 00JaCTh
UCIIOJIb30BaHUs, IPUBECTH MPHUMEPHI UCIONIb30BaHUs Ha si3bike Verilog HDL.

4. JlaTh ompejeNeHne MOCieI0BaTeIbHOMY U MapajiieIbHOMY MHTEpQEicy nepeaauyn JTaHHBIX,
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HA30BUTE HE MEHee NBYX MHTepdercoB Kaxmoro tumna (3a uckiawuenuem SPI). Jlats
onpenenenue SPI maTepdeiicy m pacmudpoBky abbpeBuarypsl SPI. Ilepeducnure u
0003HaYbTE OTINYMS, UCIIOJIB3Ysl BPEMEHHBIE THarpaMMBbl, pexxuMoB padboTel SPI nntepdeiica.
Onumure npuHun padotsl SPI untepdeiica. JlaTe onpeneneHue u onucaTh perucTp CABUTA Ha
s3pike Verilog HDL. Tlokaxkute, Kak BBIMOJHSIETCA MOAKIIOYEHNUE 2-X U 00Jiee yCTPOMCTB 10
SPI unTepdeiicy.

5. JlaTp ompeneneHue MOHATUIO «MaIllMHa KOHEYHBIX COCTOsIHHI». Paccka3aTh 00 n3BecTHhIX Bam
TUTAX MAIIUH KOHEUHBIX cocTOsIHUI. O003HAaYUTh 00JIaCTh UCIIOIB30BAaHUS U IPUBECTU MTPUMEP
OTNHMCAHMS MAIIWHBl KOHEYHBIX COCTOSHUM Ha s3bike Verilog HDL. O603HaunTh OCHOBHBIE
AIIEMEHTHI MAaITMHbI KOHEYHBIX COCTOSIHUH, MOSICHUTH MPUHIUN €€ pabOThlI.

9.1.3. Tembl 1a00paTOPHBIX padoOT

Coznanne npoekrta B Quartus II. Jlornueckue cxembl
CUeTyuku U JeIUTENN YaCTOThI

Maimunabl KoHeUHBIX cocTossHuHN (FSM)

@UIbTP ¢ KOHEYHOU UMITYJIbCHON XapaKTEPUCTUKOU
Wnrtepdeiic SPI

Nk W=

9.1.4. [IpuMepHbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT

1. PeanuzoBath Ha s3bike Verilog AenuTenb 4acTOTH ¢ ACHHXPOHHBIM COPOCOM, YTOOBI TTOJTYYUTh
TaKTOBBIMA CUTHaN ¢ yacToTtoi paBHou 1 I'u. Yactora BxomaHoro curnana 256 I'n. HapucoBats
SMIOPHI HANPSXKEHUH, IEMOHCTPUPYIOLINE paObOTy JEIUTEN.

2. PeanuzoBath 16 — pa3psaHblii CHETUYUK C BO3MOKHOCTBIO pEBEpPCUBHOTO cyeTa. Hampasienue
cyeTa yKa3bIBaeTCsl JIOTUYECKUM ypOBHEM Ha BXxoje. Jlornueckuii HOJIb — MpUOAaBIISIET EAUHHUILY,
Jlormueckas enMHUIIA — OTHUMAET.

3. Peanu3oBaTh BHIYMCIUTEIBHOE YCTPOUCTBO JIJIS CIIOKEHUS, BBIYUUTAHUS U YMHOXKEHUS IBYX
KOMIUIEKCHBIX YHCel. BXOOHBIMU TaHHBIMM JIJISI YCTPOMCTBA SABIISIETCS YeThIpe 12-pa3psaaHbixX
yuclna, rae
MepBbIe JBa: peaJlbHOE U MHMMOE 3Hau€HHue MEePBOro yucia, NOoCIeIHNe 1Ba: pealbHOE U
MHUMOE 3HaueHue BToporo yucia. OObACHUTH BHIOOP Pa3psiIHOCTH BHIXOAHBIX TAHHBIX.

4. Peanu3zanus CIBUTOBOTO pEeTHUCTpa C pas3psaaHocThio 7 Ha Verilog. B xauecTBe BXOIHOTO
CUTHaJla UCIOJIb3yeTCs OJHOpaspsiHas NIMHA, MOJKIIOYEHHas K MIajuieMy paspsay
CIABUTOBOT'O perucTpa. B kauecTBe BbIX0OJa UCMIONB3YETCA CEMUpa3psAHas IUHA TOJKITI0YEHHAs
KO BCEM paspsiiaM CIBUIOBOTO peructpa. PazHuia mexay OloKupyromeM U HeOJIOKUPYIOIeM
MIPUCBOEHHUEM.

5. PeamuzoBath Ha si3b1ke Verilog 8— pa3psiiHbIN CYETUHK.

9.1.5. TeMbl NpaKTUYECKUX 3aTAHUI

[TpruMeHeHne OCHOBHBIX AJIEMEHTOB M (DyHKIHIA s3bIKa Verilog.
Peanuzanus u uccieoBaHUs CYSTYUKA U JICTUTENS YaCTOTHI.
MybTUIUIEKCOD, AEMYIBTHILIEKCOP, AemudpaTop.
HccnenoBaHue CABUTOBBIX PETHCTPOB.

HNuctpymenT monenuposanusi Modelsim. Hanucanue tectoendei.

Nk W=

9.2. MeTonnueckne peKOMeHIa N

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

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

B npouecce uzydeHus: TUCUUILIAHBI ISl Ty4YIIETO0 OCBOEHUS MaTepHaia He0OX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
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HAaYYHO-IIOMMYJIAPHBIC W CICHHUAJIU3UPOBAHHBIC MaTCpHUalbl, IMOCBAIMICHHBIC PAa3JIMYHBIM acCIICKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuajia, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPaKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U M3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh MHAUMBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

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

KypHaJIe Mo TUCIUILUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJIHJIOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

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

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

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycmMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHUS OTBETOB HA 3aJaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;
— HabOp OTBETOB C HCIIOJIb30BAHUEM YCIIYT ACCHUCTEHTA,;
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— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUGPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

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