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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
W3yueHne apXUTEKTypbl U CXEMOTEXHUKH COBPEMEHHBIX MPOTPaMMHUPYEMbIX JOIMUYECKUX HHTE-
IpalbHBIX CXEM, IIPUHIUIOB MPOEKTUPOBaHU LUPPOBBIX cxeM ¢ ucnosb3oBanueM [IJIMC, metonoB u
CPEJICTB OTJIAJIKU TAaKUX CXEM, sI3bIKa IPOEKTUpOBaHUs LU (ppoBbIX ycTpoiicTB Verilog HDL.

1.2. 3ajaun AMCUMILINHBI

— IIpuobperenue cryneHTaMH 3HaHU B 00JaCTU MPOEKTUPOBAHUS HU(MPOBBIX CXEM C HCIONb-
3oBanueM [TJIMC.

— TlpuoOpereHne yMeHMI MPOSKTUPOBATh TeIeKOMMYHUKaMOHHbIE cucTteMbl Ha [TJIMC ¢ uc-
MOJIb30BaHUEM sI3bIKa OMUcaHus MUPPOBbIX ycTpoiicTB Verilog HDL.

— OsnaseHne MPaKTUYECKIMH HaBBIKAMH B 00JIaCTH pa3pabOTKH M OTIAIKU OMHCAHUN IUppo-
BBIX yCTpOHCTB Ha si3bike Verilog HDL Ha ocHOBe mporpamMmmMHOro obecrnedyeHust 3apyoexHbIx (GUpM H OT-
JTAJ0YHBIX MoayJiel ¢ ucnonb3oBanuem [1JIMC

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Hucuumnna «IIporpammupoBanue goruyeckux naTerpaibubix cxem» (b1.B.JIB.12.1) otHocutcs
K OJioKy 1 (BapuaTuBHas 4acTb).

[TpenmecTByOIUMU TUCHMIUIMHAMY, (OPMHUPYIOLUIUMH HayajbHbIE 3HaHUS, sABJstOTCA: Lludpo-
Bas 00paboTKa cUrHasoB, [{udpoBbie ycTpoiicTBa 1 MUKPOTIPOIIECCOPHI.

[Tocnenyromumy AUCHUIUIMHAMU SIBISIOTCS: 3alMTa BBITYCKHOW KBAIM(UKAMOHHONW paloThI,
BKJIIOYasl MMOJATOTOBKY K MPOLEype 3aIlIUThl U IPOLEeAypy 3alluThl, MHOrokaHaibHbIE IUPPOBBIE CUCTE-
MBI niepenaun, [IpenauniaoMuas npakTuka.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTAHBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— TIK-1 crmocoOGHOCTBIO BHIMIOJHATh MAaTeMaTHYECKOE MOJACIUPOBAHUE OOBEKTOB M IMPOIIECCOB
[0 TUIOBBIM METOJMKAaM, B TOM YHCJE C HCIOJIb30BAaHHMEM CTaHIApTHBIX MAKETOB MPUKIATHBIX IPO-
rpamm;

— TIK-7 cmocoOGHOCTBIO pa3pabaTbiBaTh MPOSKTHYIO M TEXHHUYECKYIO JOKYMEHTAIHio, oopm-
JSITh 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKUE paboThI;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

—  3HATh [IPUHLUIIBI, OCHOBHbIE aJITOPUTMBI U YCTPOHCTBA IIU(PPOBOI 0OpPAOOTKH CUTHAJIOB; HJIe-
MEHTHYIO 0a3y U CXeMOTEXHUKY HHU(POBBIX U MUKPOIIPOLIECCOPHBIX YCTPOHCTB MEKTPOCBS3H.

—  YMeTb [IPOBOJUTH aHAJIU3 U CUHTE3 JIOTHYECKUX YCTPOMCTB, CHHTE3UPOBATh C UCIIOJIb30BAHU -
€M COBPEMEHHON MHMKPO3JIEKTPOHHOM 3JIEMEHTHOU 0a3bl IIM(POBBIE YCTPONCTBA.

—  BJaJeTh HaBBIKAMU NPAKTUUECKOI pabOThI C JIaOOPATOPHBIMU MaKeTaMH aHAJIOTOBBIX U U] -
POBBIX YCTPOICTB, METOJAMH KOMIIBIOTEPHOTO MOJECIUPOBAHUSA (DU3MUECKHUX MPOIECCOB IMPH Iepenaye
UHPOPMALIUH; TEOPETUYECKUMH U IKCIEPUMEHTATBHBIMH METONAMH HCCIIEIOBAaHUS C LEIBI0 OCBOCHHS
HOBBIX MEPCHEKTUBHBIX TEXHOJIOTUI 00pabOTKH U(POBBIX CUTHAJIOB.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThl
OO01ast TpyI0EMKOCTb JUCLUHUIUINHBI cocTaBisieT 5.0 3aUeTHBIX €IMHMILIbI U IIPeCcTaBIeHa B Ta0uu -

ue 4.1.
Tabmuua 4.1 — TpyaoeMKOCTh TUCIUILTUHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

6 cemecTp

AynuTopHble 3aHATUSA (BCETO) 108 108
Jleknun 36 36
[IpakTrueckue 3aHATHS 40 40
JlaGopaTopHbIe pabOThI 32 32
CamocrosTenbHas paboTa (Bcero) 36 36
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[ToaroroBka K KOHTPOJBHBIM paboTam 10 10
OdopMieHrEe OTYETOB IO JTAOOPATOPHBIM paboTam 12 12
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 12 12
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 2 2

Bcero (0e3 sx3amena) 144 144
IToaroroBka u caada dK3aMeHa 36 36
OO6mmast Tpy1I0€MKOCTb, 4 180 180
3aueTHble EquHuib 5.0 5.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUALI 3aHATHHA

Pazniensl muCUUIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

= | = | = 2% ZE
g o o © g2 5 5
o < < < :-4 < >‘- ()
HazBanus pa3aenoB TUCHUIUINHBI i ® o, e, o 2 S5
= = g = 80 =
s & & 33 £z
= ©  Ag 6 &
6 cemecTp
1 OOmue cBeneHust 00 HHTETPATBHBIX 2 8 4 2 16 IIK-1, IIK-7
CXEMax C MPOrpaMMHUPYEMON CTPYKTYpOi
(UCIIC).
2 MeTos10J10Tus U MapuIpyT IPOEKTUPO- 2 0 0 6 8 [IK-1, TIK-7
Banus Ha [JINC.
3 Crpykrypa CAIIP niig npoekTupoBaHus 2 0 4 6 12 |TIK-1, TIK-7
Ha [IJINC.
4 S13p1ku onucanus MUGPOBBIX yCTpoiicTB| 16 22 14 10 62 | IIK-1, I[IK-7
(Hardware Description Languages -
HDL).
5 OyuknmoHanbHast Bepudpukanus HDL- 8 10 4 6 28 |IIK-1, [IK-7
ONMCaHUM.
6 Cunresupyemoctb HDL-onucanui. 4 [IK-1, TIK-7
7 Apxurektypa u cxemorexnuka [TJINC. 14 |1IK-1, ITK-7
Hroro 3a cemectp 36 40 32 36 144
Hroro 36 40 32 36 144
5.2. Conep:xanue pa3aejioB TUCHUILINHBI (110 JIEKIHMAM)
Copneprkanue pas3ienaoB JUCIUILIKH (TIO0 JIEKIUSAM) IPUBEACHO B Tabnuie 5.2.
Tabmuma 5.2 — Coneprkanue pa3faenoB JUCUUIUIAH (10 JICKIHSIM)
3 z§
s | &%
> O
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCHUILTUHBI (110 JICKIUSM) zF &5
o S E
= | E2
- g *

6 cemecTp
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1 O6mume cBenenns oo OO6mume cBeeHnst 00 UHTErPATBHBIX CXeMax ¢ Mpo- 2 TIK-1, TIK-
MHTETpaJIbHBIX cxeMax ¢ | rpammupyeMoii crpykrypoit (MCIIC). Knaccuduka- 7
IpOrpaMMHUPYEMOit s TAQPOBBIX MUKPOCXEM.
ctpykrypoii (MUCIIC). Hroro
2 Merononorus u Meronoiorust ¥ MapIpyT IPOEKTUPOBAHUS HA IK-1, TIK-
MapLpyT [IJIMC. OcHoBHBIE 3Tambl MPOEKTUPOBaHUS LIU(PO- 7
IIPOEKTUPOBAHUS HA BbIX ycTpoiicts Ha [IJIMC.
IJIHC. Hroro
3 Crpykrypa CAIIP nna | Crpykrypa CAIIP mist npoexktupoBanus Ha [TJINC. ITK-1, TTK-
NPOEKTUPOBAHUS Ha O0630p MporpaMMHBIX CPEACTB AJIsl MPOEKTUPOBAHMS 7
[JIIC. Ha [IJIMC.

Hroro 2
4 S13bIKM onMCaHUs S3piku onucanus g poBbix ycrpoiicts (Hardware 16  |IIK-1, IIK-
IU(POBBIX YCTPOUCTB Description Languages - HDL). f3pik Verilog. Cun- 7
(Hardware Description Takcuc s3bika Verilog. Peanusanus anemMeHTapHbIX
Languages - HDL). U(POBBIX YCTPOUCTB Ha s3bIke Verilog.

Uroro 16
5 OyHKIHOHATIBHAS ®ynkuuroHanbHas Bepudukanus HDL-onucanmii. 8 IK-1, TIK-
Bepudukarus HDL- HNuctpyment moaenupoBanus ModelSim. MHCTpy- 7
OTIMCaHUMH. MeHT SignalTap.

Hroro 8
6 CHUHTE3UpPYEMOCTD Cuntesupyemocts HDL-onucanuid. 2 IIK-1, ITK-
HDL-onucanuii. Hroro ) 7
7 ApXUTEKTypa u Apxutektypa u cxemotexnuka [IJIMC. Cucremsl ¢ 4 [IK-1, TIK-
cxemorexHuka [1TJINC. ucnosns3zoBanuem [IJINC. 7

Hroro 4
Hroro 3a cemectp 36

5.3. Paznenbl JMCUMILVIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYyuBAKIIMMH (NPeAbl Ty IIUMH)
U o0ecnieynBaeMbIMH (MOCJIEAYOUNIUMH) TUCHUIIHHAMUA
Paznenpl QTUCHUIUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl IUCHUTUTMHBI B MeXKAUCIUIINHAPHBIEC CBSI3U

Ne pa3nenoB maHHOW AMCUUIUIMHBL, IJIs1 KOTOPBIX HEOOXOIMMO

HanMeHOBaHHE TUCIUILINH n3ydeHre o0ecreurBarouX U 00eCeYnBaeMbIX JUCIUILTUH

1 2 3 4 5 6 7

Hpe,[[I.HCCTBYIOH_II/IC JAUCIUITIINHBI

1 Hudposas 06paboTKa CUTHAIIOB + + +

2 HudpoBsie ycTpOHCTBA U MUKPO-
IPOLIECCOPBI

+ +

[Tocnenyromue TUCIUTIITUHBL

1 3amuTa BeIMYCKHON KBalIH(pUKa-
LIMOHHOM paboThl, BKJIOYAs! MIOAT0-

+ +
TOBKY K IIPOLIEypE 3aILUTHI U IIPO-
LEeAYpPY 3alIUThI
2 MHorokaHaJbHbIE IIU(POBBIE CH- +
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CTCMBI IICpcaavIn

3 [IpenaumuiomMHast mpakTUKa

+

+

5.4. CooTBeTCcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX IPH H3YYECHUHU AUCUMIIMHBI, M BU/10B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NUCHIUILIAHBI, U BUJOB 3aHS -

TUH
§ Bunnl zansatuit
= X
5 5 g g
5 OM). o &, . DopMbI KOHTPOJIA
s = 2 & Z
M = = @)

ITK-1 + + + + Kontponsnas padora, OT-
4eT 1o 1JabopaTtopHoil pabo-
te, Onpoc Ha 3aHATHUSAX,
Tect, OTuer no mpaxkTuye-
CKOMY 3aHSTHIO

I1K-7 + + + + KonrtposnpHnas pabora, Ot-
4eT 1o JabopaTopHOM pado-
te, Onpoc Ha 3aHATHUSX,
Tect, OTueT 1o npakTHye-
CKOMY 3aHSTHIO

6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHU3aALMU 00yYeHH s

He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT

3 =

3 = =

Z 25

= E =

HasBanus pasnenon HaumenoBanue nabopatopHbix padboT 5 S5

59 2 =

a o g

= o

6 cemecTp
1 O6mue cBeaeHus 06 Coznanue npoekra B Quartus II. Jlornueckue cxemsl. 4 [IK-1, TIK-
MHTETPAILHBIX CXEMAX C |1 4 7
IIPOrpaMMHUPYEMOM
ctpykrypoii (MCIIC).
3 Crpykrypa CAIIP myigs | C4eT4MKH U JENUTEIN YaCTOTHI. [IK-1, IIK-
MIPOEKTUPOBAHMS Ha Hroro 7
IIAC.
4 SI3b1kK onHMCaHUs [InpOoTHO-UMITYIBCHASL MOTYJISALIMS. IIK-1, ITK-
LHppOBBIX YCTPOHCTE Marunsl koHeUHbIX cocTosiHui (FSM). 7
(Hardware Description
Languages - HDL). OuibTp ¢ KOHEYHOU UMITYIIbCHOU XapaKTEPUCTUKON
Hroro 14

5 OyHKUHMOHATbHAS Nurepdeiic SPL. IK-1, IK-
Bepudukarus HDL- Wroro 7
OIMCAHUM.
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7 ApXUTeKTypa 1 AxcenepomeTp. IK-1, ITK-
cxemorexHuka [1TJINC. Hroro 7
Hroro 3a cemectp 32
8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
HaumeHoBaHMe NpakTHUECKUX 3aHATUH (CEMUHAPOB) MpuBeieHo B Tabnue 8.1.
Tabmuua 8.1 — HaumeHoBaHKE MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)
3 z S
3 = =5
Z 25
) ]
Ha3zBanus pa3znenos HaumeHoBaHNE IPAaKTUYECKHUX 3aHATHH (CEMUHApOB) | = & &5
o E
X 2 3
a B>
= o
6 cemecTp
1 O6uIue cBeneHus 00 Bsenenue B ITJINC 4 IIK-1, ITK-
MHTCIPAIBHBIX CXCMAX € 11y dyhoBEIE TOrHUECKIE CXCMBL. 4 :
IPOrpaMMUPYEMOI
ctpykrypoii (MCIIC). Hroro 8
4 SI3p1ku onucaHud OcHOBHBIE 2JIEMEHTHI U QYHKINH s13b1Ka Verilog 10 IIK-1, IIK-
i YCTpOHCTB Omneparuu ¢ Tpurrepamu Ha si3bike Verilog. 2 7
(Hardware Description
Languages - HDL). MynbTHILIEKCOp, AEMYJIBTUILIEKCOp, AemdpaTop. 4
CIBUTOBBIE PETUCTPBI 4
PaGora ¢ mamsThIO. 2
Hroro 22
5 ®@yHKIMOHAIbHAS Wuctpyment monenupoBanus Modelsim. Harucanue 6 IK-1, TIK-
Bepuduxarus HDL- TecTOeHYEH. 7
OIHCAHUH. Hudposast 06paboTKa CUTHAJIOB. 4
Uroro 10
Hroro 3a cemectp 40

9. CamocTrosiTesqibHasi paboTa

Bunel camoctosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETECHIIMH TPEICTaBICHbI B

tabmme 9.1.
Tabauma 9.1 — Buapl caMOCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN
3 z 5
g =
Buzael camocrostensHON = > 0
HazBanus pa3znenos z =l @DopMbl KOHTPOJIS
paboTEI L s 2
= g8 =
Y Q2
= S
6 cemecTp
1 O6mue cBenenus o0 [IpopaboTka JIEeKIIMOHHOTO 2 |IIK-1, KonrtposnpHas padora,
MHTETPaJbHBIX CXEMaxX C | MaTepuaia [1K-7 Onpoc Ha 3aHATUAX
NpOrpaMMHpyEMOit Hroro 2
ctpykrypoii (UCIIC).
2 Merononorus u [IpopaboTka JIEKIIHOHHOTO 2 |IIK-1, KonTposnpHas pabora,
MapupyT Marepuala [1K-7 Onpoc Ha 3aHATHAX
[IpOCKTUPOBAHNA Ha [ToaroroBka Kk KOHTPOJIb- 4
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TJINC. HBIM paboTam

Hroro
3 Crpykrypa CAIIP nnis | IIpopaGoTka JEKIIMOHHOTO IK-1, KontponsHas pabora, Ot-
MIPOEKTUPOBAHUS Ha Marepuaa [IK-7 4eT 1o JJabopaTopHoil pa-
IUHC. OdopmiieHre 0T4ETOB 110 4 Gore

abopaTOpHBIM paboTam

Hroro
4 SI3b1kK OoNMCaHUs [ToaroroBka k mpakTuye- [IK-1, KontponpHas pabdora,
IU(POBBIX YCTPOMCTB CKHUM 3aHATUAM, CEMHUHA- IIK-7 Omnpoc Ha 3aHsaTHAX, OT-
(Hardware Description pam 4eT 1o JabopaTopHOi pa-
Languages - HDL). TIpopaBoTKa JEKIHOHHOTO 2 6ote, OTYeT 10 n]EaKTqu-

Marepnana CKOMY 3aHSTHIO, TecT

OdopmiieHre 0T4ETOB 1O 4

nabopaTopHbIM paboTam

[ToaroroBka K KOHTPOJIb- 2

HBIM paboTam

Hroro 10
5 OyHKIHOHATIbHAS [IpopaboTka J1eKIIHOHHOTO 2 |IIK-1, KontponpsHas pabora
Bepudukaruss HDL- Marepuala I1K-7
ONHMCAHNH. [ToaroroBka K KOHTPOJIb- 4

HBIM paboTam

Hroro
6 CUHTE3UpYEMOCTh [IpopaboTka JIEeKIIMOHHOTO [K-1, KontposnpHas pabora
HDL-onucanwmii. Marepuala [1K-7

Hroro
7 ApxuTektypa u OdopmieHre 0TYETOB 10 4 |IIK-1, Otuer no 1aboparopHOU
cxemorexnuka [1TJINC. nabopaTtopHbIM paboTam [K-7 pabote

Hroro 4
Hroro 3a cemectp 36

IToxroroBka m cimada dK3a- 36 OK3aMeH

MeHa
Hroro 72

10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYIIL.

11. PeliTuHrOBasi cucTEMa AJISl OHCHKHU yCII€BaA€EMOCTH oﬁyqammnxm

11.1. baajbHble OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — baniapHbIe OLIGHKH TSI JIEMEHTOB KOHTPOJISI

. N MaxkcuMabHBII
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JEATEIIbBHOCTH Mexny 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
6 cemecTp
Kontponwshas padorta 10 10 5 25
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Onpoc Ha 3aHATUSAX 4 4 2 10

Otuet no nabopaTopHOii 10 10 5 25

pabote

OT4eT no MpakTUYECKOMY 4 4 2 10

3aHSATHUIO

Wroro makcumym 3a nepu- 28 28 14 70

on

DK3aMeH 30

Hapacratomum nurorom 28 56 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cymMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOUM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OasuioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6a/JIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBIeH B TaOIuIe
11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl OaJIIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Crewenko B.b. IUIMC ¢dupmsr Altera: anementHas 0a3a, cucreMa NPOEKTUPOBAHUS U SI3bIKU
onucanus anmnaparypel. - M.: JIMK Ilpecc, 2010. - 573 c. [DnextponHsiii pecypc]| - Pexxum noctymna:
http://e.lanbook.com/book/60976 (mata obpamenus: 05.07.2018).

12.2. lonoiHuTEIbHAS JIUTEpPaTypa
1. 3oro B. IO. IlpoekTupoBaHue BCTpanBacMBIX MHKPOIPOIIECCOPHBIX CHCTEM Ha OCHOBE
[IJINC ¢upmbr XILINX®. - M.: T'opsiaas muaus-Tenexom, 2006. - 519¢. (manmuue B 6udbmoreke TYCYP
- 41 5K3.)
2. Vrpromos E. I1. ludposas cxemorexnuka: YueOHOe mocodue it By30B. - 2-¢ U31I., iepepad.
u jom. - CIIG.: BXB-IletepOypr, 2004. - 782c. (Hanuuue B Oubmoreke TYCVYP - 20 3k3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. TlporpammupoBaHHE JOIMUECKHX MHTErPaJbHBIX CXeM: Meroauueckue ykaszaHus K jgabopa-
TopHbIM paboram / Kprokos fI. B., IlokamectoB [I. A., OpabineeB XK. T. - 2014. 51 c. [DnekTpoHHbIH pe-
cypc] - Pexxum noctyma: https://edu.tusur.ru/publications/3898 (mata odpamenus: 05.07.2018).

2. IIporpammupoBaHHE JIOTUYECKHX MHTETPaJbHBIX cxeM: MeToauueckue yka3aHHs 10 IpoBe-
JEHUIO MPAKTUYECKUX 3aHSITUNM U OpraHu3aluu camocrosTeiabHol pabotel / Kprokos f. B., [lokamecTtos
O A, Opamemmees XK. T. - 2014. 77 c. [DnekrpoHHwli pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/3901 (mara o6pamenus: 05.07.2018).

3. Iudposoii akcenepomeTp: MeToauueckue ykazaHus K JlabopatopHoil pabore Ne mo nucuu-
wiHe «lIporpammupoBanue JIOrMyecKux HHTErpaibHbIX cxem» / EBceeB A. A., Abpamenko A. lO. -
2016. 9 c. [DOnekrponHslii pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/6052 (mara 06-
pamenusi: 05.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsi CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCIia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMH 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJlaNTUPOBAHHBIX K OTPAHUYCHHAM UX 3JI0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliis1 I ¢ HApyIIeHUSIMU 3PeHust:

- B (hpopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B IeYaTHON (hopMe YBEITMUEHHBIM MIPUPTOM.

JlJis1 U1 ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

Jlais1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU (opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U HMH(POPMAIMOHHDBIE CIIPABOYHbIE CHCTEMBI
1. OO6pa3zoBarenbHbIid IOpTad edu.tusur.ru

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneueHnune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPAMMHOMY 00ecTeYeHH 0
AUCHUTLTHHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE U IPOrPaMMHoOe o0ecnedyeHne ISl JIEKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOW aTTECTAIlMU UCIIONB3YeTCs yueOHas ayTuTOPHUS ¢ KOJMTMYECTBOM TIO-
CaJIOuHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JEMOHCTpAIMOHHOE 000pyI0BaHNE U YIeOHO-HATTISAHBIE TOCOOUS, 00eCIIeYNBAIOIINE TEMATHUECKHIE HII-
JIOCTPALMHU 10 JIEKIMOHHBIM pa3ieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHI
VYuebnas aymutopus «l{udposas cBa3p» ocHoBana coBmecTHO ¢ Keysight Technologies
yueOHasi ayIUTOpusl AJIsl IPOBEICHHs 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpO-

BEJICHUS 3aHITHH JJAOOPATOPHOTO THUTIA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuna, a. 47, 309 ayn.
Onucanue UMeroIerocs 000pyI0BaHUs:
- 10 pabounx cranuuii Ha 6a3e npoueccopos Intel Core 15;
- locka marHuTHO-MapkepHasi Brauberg;
- Otnagounsie wiatel DEO-NANO Ha 6a3e [IJIMC Altera Cyclone IV (4 mirt.);
- Otnapounsie wiatel DEO-CV-board na 6a3ze IIJIUC Cyclone V (6 mirt.);
- Kommuiekt cnienmanu3upoBaHHoi yueOHoON MeOenu;
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- PaGouee mecto mpenogaBarens.
[TporpamMHOe obecrieueHue:

— Altera Quartus Prime Lite Edition
— LibreOffice

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 15 J1a00paTopHbIX pador
VYuebnas aymuropus «L{udposas cBa3p» ocHoBana coBMecTHO ¢ Keysight Technologies
ydeOHast ayuTOpHs ISl IPOBENICHHSI 3aHITHH PAKTUIECKOTO THIA, ydeOHast ayIuTOpHs IS TIPO -

BE/ICHUS 3aHATUHN JJaOOPaTOPHOTO THUIIA
634034, Tomckas obnacts, T. Tomck, Bepmauna ynwua, 1. 47, 309 ayn.
Onwucanue uMeronierocs 000pya0BaHuUs:
- 10 paGouunx cranmuii Ha 6a3e nporteccopos Intel Core 15;
- Jlocka MarHUTHO-MapkepHas Brauberg;
- Otnagounsie atel DEO-NANO Ha 6a3e [IJIMUC Altera Cyclone 1V (4 mrt.);
- Otmagounsie wiatel DEO-CV-board na 6a3ze IIJIUC Cyclone V (6 mirt.);
- Kommnekr cnennanuzupoBanHol yueOHoOI mebenu;
- Pabouee mecTo mpermnoaBares.
[TporpamMmMHoOe obecrieueHue:
— Altera Quartus Prime Lite Edition
— LibreOftice

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOATeIbHON PadoThI
s camocTosTENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacToJI0KEHHBIE 110 aipecam:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimauna ynuia, 1. 74, 207 aya.

CocraB 000pyIOBaHUSA:

- yueOHast MmeOerb;

- kommnbroTepsl kinacca He Huke [I9BM INTEL Celeron D336 2.81Tw. - 5 mit.;

- KOMITHIOTEPHI MOAKIIOYEHBI K ceTu «VHTepHEeT» U 00eCreynBaloT JAOCTYN B JIEKTPOHHYIO HH-
dbopMaImoHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO 00ECTICYCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUIITHHBI VIS JIMI ¢ OTPAHHYCHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIMI0B

OcBO€HUE UCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSl U HWHBAIWJIAMU
OCYIIECTBIIIETCS C UCTIOIB30BAHUEM CPEICTB OOyUEHHUS OOIIETO U CIICIIMAIbHOTO HA3HAYCHUSI.

[Tpu 3aHATHAX ¢ OOYUAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH armapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U APYTHX TEXHUYECKUX CPEACTB MpUeMa/epeaa-
4yr yaeOHOM nH(OpMaIMU B TOCTYMHBIX (hopMax, MOOUIBLHOM CUCTEMBI IPETOIaBaHus i1 00yJarOIINXCs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyuyaromiyecsi ¢ HapyIlIeHHEeM cliyXa, 000py/0oBaHa KOMITBIOTEPHON TEXHHKOH, ayTMOTEXHHKOH, BHUJEO-
TEXHUKOM, FJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYyCMOTPEHO UCIIOIL30BaHUE B

CornacoBaHa Ha noptane Ne 36444 11



JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WX Cllaiija Ha SKpaHe) IpH MOMOIIY BUACOYBEIHUHUTENEH 11 KOM(DOPTHOTO MpoCcMOTpa.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJb-
3yIOTCSl aJbTEepHATHBHBIEC YCTPOWCTBA BBOJA MH(OPMALINY U APYTHE TEXHUUECKUE CPEACTBA MpueMa/mepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs [UIs JIIOJeH ¢ UHBaA-
JHUHOCTBHIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3alu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTenieHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLHUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBble 3a1aHus

1) Ha si3p1ke Verilog 0OBsIBUTH MacCHB mem M3 YETHIPEX 8-MU pa3psiAHbIX PErHCTPOB MOXKHO C TO-
MOIIBIO KOHCTPYKIIHH:

a) reg [7:0] mem [3:0];

0) reg [3:0] mem [7:0];

B) reg [7:0] [3:0] r;

r) wire r [7:0] [3:0];

2) B pesynbrare BbmonHenus onepanuu d=!(4’b0110*4°b0111+4°b0101), d 6yner umers 3HAYE-
HUE:

a) 1°dl

6) 1°d0

B) 4°d0100

r)4°d1011

3) [ns mepenaun JaHHBIX MEXIY ABYMs ycTpoicTBaMu (master u slave) no unrepdeiicy SPI uc-
MOJIb3YIOTCS ILINHBI:

a) miso, mosi, sclk, en, rst

0) miso, mosi

B) miso, mosi, preset, sclk

r) miso, mosi, sclk, ss

4) OObsBIIEHBI JBE NIEpEMEHHBIE: reg a; wire b;

[TprcBOUTH 3 TUM NEPEMEHHBIM 3HaueHHe 1°bl MOXKHO ¢ MOMOIIBIO KOJa:

a) assign a=1’b1; always @* b=1"b1;

0) assign b=1’b1; always @* a=1"bl;

B) assign a=1’bl; assign b=1"b1;

r) always @* a=1’bl; always @* b=1"bl,;

5) wire [2:0] C; assign C =~(3’b010+3’b001 + 3°b010);

Kakoe 3nauenue Oynet umetsh nepemenHas C:

a) 3’b101

6) 3’bl11

B) 3’b010

r)3’b011

6) BriOGepute npaBUIIbHBIN BapUaHT OOBSIBICHHS JBYXMEPHOI'O MAacCHBa PETHCTPOB U3 8-MH 3Jie-
MEHTOB:

a) reg [7:0] a;

0) reg a [2:0];

B) reg [7:0] a [2:0];

r) reg [2:0] a [7:0];

7) Yncno «-5» B MPSIMOM U JOTIOJIHUTEIILHOM KOJIE:

a) 101; 010

6) 1101; 1011

B) 1011; 1101

r) 010; 101
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8) IIpu momauye Ha RS tpurrep komOunanuu (S=0, R=1) npoucxoaur:

a) YcraHOBKa BBIXOIHOTO 3HAYCHMUS

0) COpocC BBIXOITHOTO 3HAYCHHUS

B) XpaHEHHUE 3HAYCHUS

r) DTO 3aNpeleHHOE COCTOSHUE

9) KommenTapuu Ha si3bike Verilog MOTYT HaUMHATBLCS C CHMBOJIA:

a)$

o) "

B) //

r)#

10) IIpu oObsiBeHuu peructpa reg [5:0] a=7"b1011011;

Peructp Oyner umeTh 3HaUCHUE:

a) 1011011

6) 011011

B) 1101101

r) 101101

11) Beixon Moy st MOKET UMETh THIL:

a) Moxer reg, He MOXKET wire

6) He moer reg, MOXXeT wire

B) MoeT TonbKo integer

r) Moxer u reg u wire

12) Bxoa MOmymst MOXKET UMETh THIT:

a) Moxer reg, He MOXeT wire

0) He moxer reg, MOXeT wire

B) MOXeT TONbKO integer

r) Moxer u reg u wire

13) Ha s3pike Verilog MaccuB mamsiTH rom M3 JECATH BOCBMHU OUTHBIX CJIOB MOXXHO OOBSBUTH C
MOMOIIbIO KOHCTPYKIUU:

a) reg [9:0] rom [7:0]

6) memory [7:0] rom [9:0]

B) memory [9:0] rom [7:0]

r) reg [7:0] rom [9:0]

14) Koncrantsl (mapametpsl) a=5 u b=3 Ha sipibike Verilog MOTYT OBITH OOBSIBICHBI:

a) a=5, b=3; parameter;

0) parameter a=5, b=3;

B) constant a=5, b=3;

r) a=5, b=3 constant;

15) Monynb-testbench B8 Modelsim comepxut kox:

“timescale 1ns/1ps;

initial
a=0;

a=1;

end

Uepes kakoe BpeMsi IEpEMEHHAs a TPUMET 3HaYeHue «1»?
a) 1ps

0) Ins

B) 10ns

r) 10ps

16) Yrto peanu3yeT KOHCTPYKLUS, ONMCcaHHas Ha si3bIke Verilog.
always@(posedge clk)

R <=R>>1;

a) Cnosur peructpa R Ha 1 paspsn BieBo
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6) Casur peructpa R Ha 1 paspsin BripaBo

B) 3anuch B peructp R 3Hauenus 1°b’1

r) Beimonuenue onepanuu R «MHOT0 00bIiey eIMHUIIBI

17) Kakoe 3HaueHue Oyaet uMeTh nepeMeHHass W:

reg [3:0] r=4"b1010;

wire [4:0] W;

assigin W = {r[2:0], 2’b11}

a) 5’b11010

6) 5’bl11

B) 5’b101011

r) 5’b01011

18) Kakwue omnepariuy mpeacTaBlIeHbl HUKE:

CE» C~n, « || »

a) Ykazarenb, JIeJieHle, KOHKaTeHaIHs

0) ApudpmeTnueckoe yMHOKEHHE, JJOrHYecKasi UHBepcus, moourosoe 1

B) ApudMeTnueckoe yMHOKEHHUE, TOOUTOBast MHBEpCHs, jorudeckoe MJIN

r) YKazaTesb, TOOUTOBasi MHBEpCus, lorudaeckoe U

19) Ha si3p1ke Verilog peann3oBaHa KOHCTPYKIIHS:

reg [1:0] k=2"b0;

always @(posedge clk)

k<=k+1°bl;

Kakoe 3HaueHne B JECATUYHOM BUJE OyleT MMETh peructp k mocie mosBICHHS MIECTH MPSMO -
YTOJIbHBIX UMITYJILCOB Ha NTUHHUHU clk?

a)?2

0) 4

B) 6

r)0

20) Kakoit TUTIOBOM 371€MEHT ONUCHIBAET KOI:

module flip_flop (

input clk, reset,en,

input d,

output reg q

);

always @ (posedge clk or posedge reset)

if (reset)

qQ<=0;

else if (en)

q<=d;

endmodule

a) CuaxpoHHBIH D-TpHrrep co cOpocoM M BXOIOM pa3pelIeHHs Ha 3aITUCh

0) D-Tpurrep ¢ aCHHXpOHHBIM COPOCOM U BXOJIOM pa3pelieHuUs Ha 3amuch

B) RS-tpurrep co cOpocom u BXooM paspenieHus Ha 3aruch

r) D-Tpurrep ¢ acHHXpOHHBIM COpPOCOM

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1) IlpuBenure o0o3HaueHUEe U TAOIUIBI UICTUHHOCTH JUIsl 0a30BBIX Jiorndyeckux cxem U, NI,
HE, RS-, cunxponnsiii RS- u D-tpurrep (lath u flip-flop). Onucats npunnun padotsl Tpurreposn. Jlateb
OIIPEICJICHUE MTOHSTUIO «PETUCTP.

2) Hatb onpenenenue noustuio [IJIMC. Pacckazats o tunax ITJIMC, kortopsie Brl 3naete. Onu-
catb cemeiictBa [IJIMUC Altera/Intel Cyclone, 0603HaunTh nX 001aCTh UCIOIB30BAHUS, IPUBECTH OCHOB-
HblE TEXHUYECKUE XapakTepucTukH 1o nokoneHusm (c Il mo X). O6patute BHuManue Ha omnuue [TJINC
Pa3HBIX MOKOJIECHUH.

3) Onucars cemeiicta IIJIMC Altera/Intel Arria u Stratix, cemeiictBa IIJIUC ¢pupmbr Xilinx u
oreyectBeHHble [IJIMC, 0603HaunTh 00JaCTh MCIOIB30BAHUS, IPUBECTH OCHOBHBIE TEXHUUECKUE Xapak-
TEPUCTUKH I10 TIOKOJICHUSM.
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4) IoapoOHo pacckazats 00 yctpoiictBe I[TJIMC na npumepe IIJIMC dupmer Altera Cyclone IV
(YCTpOMCTBO JIOTHUECKHUX JIEMEHTOB, JIOTHUECKUX OJ10KOB, maMsatu, DSP 6;10k0B, TOPTOB BBO/Ia/BBIBOJA 1
T.JI.).

5) Jlate ompeneneHue 0a30BBIM MOHATHSAM sI3bIKa MpOTpaMMUpoBaHus Verilog: MOmysb, MOPTHI,
TUTIBI TaHHBIX. [lepedncnuTh n3BecTHhIE BaM THITBI JaHHBIX U MOPTHI, ONPENCIUTh UX Ha3HAUYCHUE, TIPHU-
BECTU IPUMEPHI UCTIONb30BaHus. Opranusalys uepapXxuu Moayei Ha si3pike Verilog (Mcmonb30BaHue of-
HOTO MOAYJISI BHYTPH JIPYTOTo0).

6) [lepeuncnuth OCHOBHBIE OIEPATOPHI S3bIKA MPOrpaMMUpoBaHus Verilog, mpuBecTH MpUMeEpbI
MCTIONB30BaHMSI OCHOBHBIX OMEpaTopoB. Pacckazare O MpeicTaBICHUU MOJOKUTEIBHBIX U OTPHIIATENb-
HBIX uncen Ha s3bike Verilog HDL, nmpuBectn nmpuMep npeacTaBiIeHUs] YUCET B IBOUYHOM, JECATUIHON U
HIECTHAAUATCPUYHON CUCTEME UCUUCIICHUN.

7) Paccka3aTh B Kakux cly4asix MCIOJb3yeTCs MpPOLEAypHBIil Osok always, a B Kakux HelpepbIB-
HOE OMUCAHUE assign, MPUBECTH MPUMEPHI UCTOIB30BaHUA. [I0SICHUTh OTAMYMS OIOKUPYIOIIETO U HEe OJI0-
KHUPYIOIErO MPHUCBOCHUS.

8) Jlatp ompeneneHue MOHATHIO «CUETUUK», 0003HAUUTH 007AaCTh ero mcrnonb3oBaHus. [lepeunc-
JIUTH BUJIBI CYETYMKOB C MOSICHEHWEM UX paboThl Ha si3bike Verilog HDL.

9) Pacckazarb 00 omepartopax «case», «for», «if...else», 0003HaUNTh UX 00JIACTH UCIIOIBL30BaHUS,
MIPUBECTU TIPUMEPHI UCTIONBb30BaHus Ha si3bike Verilog HDL. Jlate onpeneneHus MOHATHIO «MYJIbTHILICK -
COp», «IEMYIBTHILIEKCOP» U «IemudpaTop», 0003HAYUTh WX 00JIACTH UCTIOIH30BAHMUS, IIPUBECTH MIPHME-
PBI HCTIONB30BaHuA Ha si3bike Verilog HDL.

10) JlaTh ompeneicHHe MOHSATHIO «MalldiHA KOHEYHBIX COCTOSHUI». Paccka3arb 00 H3BECTHBIX
BaMm Tumax mammH KOHEYHBIX COCTOSHUN. OOO03HAYMTH OOJACTH MCMOJIb30BAHUS U NPUBECTU MPUMEP
OTNMCAHMs MAIIMHBI KOHEUHBIX cocTossHUM Ha s3bike Verilog HDL. O003HaunTh OCHOBHBIE 3JIEMEHTHI Ma-
IIMHBI KOHEYHBIX COCTOSHUM, MOSICHUTH MPUHLIUIL €€ pabOTHI.

11) Jlate ompenenenue namsatu tuna RAM u ROM. O603HaunTh 0COOCHHOCTH HCIIOJIL30BAHUS
namsatu B [IJIMC wa nmpumepe [TJIMC Altera Cyclone IV. IIpuBectu npumep onucanus RAM u ROM nHa
s3pike Verilog HDL. Pacckasats 0 cnoco0ax WHUITHAIA3AINH TTAMSITH.

12) Jlate ompezelieHHe MOCIIENOBATEIFHOMY M TapajuieIbHOMY WHTepdeicy nepeaadn TaHHBIX,
HA30BUTE HE MEHee JIBYyX MHTepdeiicoB kaxaoro tuna (3a uckimodenuem SPI). Jlate onpenenenue SPI
uHTepdericy u pacumdpoBky adopeBuarypsl SPI. Ilepeuncnure n 0003HaYbTE OTIMYHSI, UCTIONB3YS Bpe-
MEHHbIE JarpaMMmbl, pexxuMoB padotel SPI untepdeiica. Onumure npuniun padotsl SPI unTtepdeiica.
JlaTh ompezenenne u onucath peructp casura Ha sizbike Verilog HDL. [TokakuTe, Kak BBIMOTHAETCS MO -
KJIroueHue 2-x u 6onee ycrpoicts no SPI unrepdeiicy.Jlate onpenenenue GpyHKIMOHATBHOMY MOJCITUPO-
BaHuio. OmnpenenuTs 3a/1a4u, pelaeMble B Iporecce MojenupoBanus. [late onpenenenrue TeCTOBOMY MO-
nymo. [IpuBecTu mpuMep TECTOBOrO MOAYJS AJsl JH0OOT0 MPOCTOro MPOEKTa, OOBSICHUTH NMPUHIIUI €ro
paboThl, MOSCHUTH OTIINYHSI TECTOBOTO MOIYJISI OT OOBIYHOTO.

13) Haiite onpenenenus mudpoBoit o6padotku curHanoB (IIOC) u mudpoBoro curnana. [Ipuse-
nuTe ocHOBHBIE ocobeHHocTH ucnoib3oBanus [{OC na ITJIMC, o6o3HaubTe 3anaun [1OC, pemaembie Ha
[JINC.

14) late ompenenenne KX dunptpa, 0603HaUnTH ero 0coOGHHOCTH W HazHaueHue. Omnucartb
KUX ¢unbtp B Buae cTpyKTypHOH cxembl U Ha s3bike Verilog HDL. Tlosicauts mpuHIun ero paboTsbl.
Pacckazate 00 ncnionp3oBanuu KUX ¢unbrpa s 3a1auu HHTEPIIONSIIMN CUTHAIIOB.

15) Jare onpenenenue CIC ¢punbrpa, 0003HaunTh €ro ocobeHHocty u HazHayeHue. Omucats CIC
GbuIBTp B BUAC CTPYKTYpHOU cxeMbl u Ha s3bike Verilog HDL. Tlosicauth mpuniun ero pabotsl. Paccka-
3ath 00 ucnonbs3zoBanuu CIC ¢uibTpa 1uist 3a1a4n JeMMAalliid CUTHATIOB.

16) Pacckazarpb o pemenusix, ooseaunstonux [IJIMC ¢ mukpokonTposiepom. [ate onpeneneHue
nporpamMmMmHomy mnpoueccopy NIOS II, 0603HaunTh ero xapakTepHble 0COOCHHOCTH U OCHOBHBIE MIPEUMY -
mectBa niepen pemenneMm «IIJIMC + mukpoxonTposiep». Pacckazare o Intel System-On-Chip (SOC),
MIPUBECTH OCHOBHBIC OTIMYHS OT MPOTPAMMHBIX MPOIECCOPOB U TUIIOBBIE XapaKTEPUCTUKH, PACCKa3aTh
00 apxutektype SOC permieHuid.

17) Paccka3zate o Bcex BapuaHTax koHpurypuposanust [IJIUC. [IpuBectn o6o3HaueHue 1 Ha3HA-
YyeHHe JIMHUHN Uit KoHurypupoBaHus. [loscHUTh Ha BpeMEHHBIX AUarpaMMax npolecc KoHpurypupona-
Hust [IJIMC (mocTaTouyHO paccMOTpPETh TOJIBKO OAWH BapHaHT KOHGUrypupoBaHus). PacckazaTh 0 Ha3zHa-
yeHuu 1 ucnosb3oBanuu JTAG untepdeiica.
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18) Pacckazatp 00 ouenke npousBoautesnbHocTy [IJIMC 1 npuynHax OTaMyus pealbHOM U MaKCH -
MaJbHOM MPOU3BOAUTEIBHOCTU. [IpUBECTH yCIOBUS NOCTHKEHUS MAaKCUMAaJIbHON MPOM3BOJUTEIBHOCTH.
Jlate onpeneneHre BpeMEHH yepKaHUs U BpeMeHH npeaycTaHoBKuU. J{ate onpenenenue TimeQuest Time
Analyzer, paccka3aTh 0 €ro Ha3HaueHUHU. PacKpbITh MOHSATHE BPEMEHHBIX OTpaHMYCHMM (constraints).
Paccka3arh 0 Ha3Ha4eHUM OCHOBHBIX BPEMEHHBIX OTPAaHMYEHUH (4acTOTa TAKTOBOTO CHTHANA, MYJIBTH-
nukibl (multicycle), 3anpeT Ha aHanm3 nyTH). Paccka3aTh 0 KOHBEHEPHOW apXUTEKType, MPUBECTH TIPH-
Mep.

19) Pacckazate 00 ocHoBHBIX THmax kopmycoB [IJIMC, ux mpeumyiiecTBax W HEJOCTaTKax.
Pacckaszare 00 opranumzamuu cxembl nutanus [1IJIMC, HazHaueHHH M (QYHKIMOHAIBHBIX BO3MOKHOCTSIX
PowerPlay Early Power Estimator. Kakue ocHOBHBIE cTaHIapThl TIOPTOB BBOJA/BBIBOAA MO KHUBAET
[TJINC?

20) CuntesupoBaTh cxeMy Ha si3bike Verilog HDL: cué€tunk ¢ mpsiMbiM 1 0OpaTHBIM CYETOM C BO3-
MOYKHOCTBIO BBIOOpA HampaBJIeHUs cYETa MO BHEIIHEMY YIIPABISIONIEMY CUTHATY.

21) CunresupoBath cxemy Ha s3bike Verilog HDL: moaynp nmsi cyMMHpOBaHUS ¥ YMHOXKCHUS
KOMIUIEKCHBIX YHCEJ pa3psiiHOCTbIO 14 OuT.

14.1.3. Tembl KOHTPOJILHBIX PadoT

PeanuszoBare Ha s3bike Verilog nenuTenb 4acTOTBI C ACMHXPOHHBIM COpPOCOM, YTOOBI MOJTYYHUTh
TaKTOBbIM CUTHaJI ¢ 4yacToTou paBHOM 1 I'n. Yacrora BxomHoro curhana 256 I'u. Hapucoare 3mropsl
HaIPsHKEHUH, IEMOHCTPUPYIOLIHE paboTy IETUTEIs.

PeanuzoBars 16 — pa3psaHblid CUETYMK C BO3MOKHOCTBIO peBepcuBHOro cuera. Hanpasnenue cue-
Ta YKa3bIBAETCS JIOTHUYECKUM YPOBHEM Ha Bxoje. JIormueckuil Hob — MPUOaBIsieT eAUHUILY, Jlornueckas
eIMHUIIa — OTHUMAET.

Peann3oBare BBIYMCIUTENBHOE YCTPOWCTBO [IJI CIIOXKEHHUSA, BBIYMTAHUSA W YMHOXKECHUS JIBYX
KOMILUIEKCHBIX Yncell. BXOIHBIMU TaHHBIMU AJI1 YCTPOMCTBA SIBISETCS YeTbIpe 12-pa3psIHbIX YUCHa, T
MEPBbIC JBA: pEAIbHOE U MHUMOE 3HAYEHHUE MEPBOr0 YUCIIa, MOCIEIHUE JBA: PealbHOE 1 MHIUMOE 3HAYe -
HUE BTOpOro uncia. OObACHUTH BHIOOP Pa3psiIHOCTH BBIXOAHBIX JAHHBIX.

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

OO6mue cBeneHus 00 MHTETpaIbHBIX cxeMax ¢ nmporpammupyemoit ctpykrypoi (MCIIC). Knaccu-
bukanms mUPpPOBBIX MUKPOCXEM.

Metononorus u Mapupyt npoekrupoBanust Ha [TJIMC. OcHoBHBIE 3Tanbl TPOSKTUPOBAHUS U ]-
poBbIx ycTporicTts Ha [IJIMC.

S3p1km onmcanmst g poBbix yerpoiictB (Hardware Description Languages - HDL). SI3bik Verilog.
Cunrakcuc si3p1ka Verilog. Peanu3zarus aneMeHTapHbBIX TUGPOBBIX YCTPOMCTB HA si3bIke Verilog.

Cunresupyemocts HDL-onucanuid.

Apxurekrypa u cxemorexnuka [TJIMC. Cuctems! ¢ ucniosnb3oBanuem [TJINC.

14.1.5. Bonipocsl /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHUHApPaM
OcHoBHbIE 3JIEMEHTHI U PYHKLUU si3bIKa Verilog
Omnepanuu ¢ Tpurrepamu Ha si3pike Verilog.
MynbTumuiekcop, 1eMyJIbTUILIEKCOP, emudpaTop.
CIBUTOBBIE PETHCTPBI
Unctpyment monenupoBanust Modelsim. Hanmcanue tecroenueit.

14.1.6. Tembl 1a00paTOpHBIX padoT
Coznanue npoekra B Quartus II. Jloruueckue cxemsl.
CueTuuky U AeTUTENN YacTOTHI.
[upoTHO-UMITYIbCHASL MOAYJISLIUSL.
Marabl KOHEYHBIX cocTossHui (FSM).
DuIbTp ¢ KOHEYHOU UMITYJIbCHOM XapaKTEPUCTUKON
Hutepdetic SPI.
AKcenepomeTp.

14.1.7. MeTonnyeckue peKoMeHAalNU
Ha mepBoM JEeKIIMOHHOM 3aHSATHU MPETNOIaBaTelb JOJDKEH ONPEACTUTh OCHOBHBIC LIEIU U3YYCHHS
JTVCIIATUTAHBI, PEKOMEHIOBAThH JIUTEPATyPy ISl CaMOCTOSITEIBHOTO M3Yy4YeHHS, paccKa3aTrb O TOpPSIKE H
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MCTOAUKAX IMPOBCACHUSA 3aHATHIA.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
o0yJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TGCTBI, IIUCHbMCHHBIC CAMOCTOATCIBbHBIC

C napyueHusMu
paboThl, BOIIPOCHI K 3a4eTy,

HpeI/IMyI_I_[eCTBeHHO INMCbMCHHAasA

ciryxa IIpOBEpKa
yx KOHTPOJIbHBIE PA0OTHI DOBEp
C mapymenusmu | CobeceoBaHme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa
3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITENIbHbIE PaOOTHI, BOIPOCHI K METOAAMHU
anrmapara 3a4yery
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOSATEIbHbIE [IpenmyIiecTBEHHO POBEPKA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJIS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUYaIOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00ydaromuxcs MperycMaTpuBaeTcs JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JIJ1s1 I ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

[Tpu HEOOXOMUMOCTH AT JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IIpOLIe-
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Jypa OLIEHUBAHUS PE3YILTATOB O0YUICHHSI MOXKET POBOIUTHCS B HECKOIBKO 3TAIIOB.
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