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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
Hucuuminna «IIporpamMupoBanue jgorudeckux uHTerpaibHbix cxem» (b1.B.JIB.5.1) otHocutcs
K OJioKy 1 (BapuaTuBHas 4acTb).
[TpenmecTByOIUMU TUCHMIUIMHAMY, (OPMHUPYIOLUIUMH HayajbHbIE 3HaHUS, sABJstOTCA: Lludpo-
Basi 00paboOTKa CUTHAJIOB.
[Tocnenyromumy AUCHUIUIMHAMU SIBISIOTCS: 3alMTa BBITYCKHOW KBAIM(UKAMOHHONW paloThI,
BKJIFOYAsl IIOATOTOBKY K IPOLIEAYPE 3aLIUThI U ITpoLeypy 3amuThl, [Ipeaaumiomuas npakTuka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIU:

— IIK-15 ymenuem pa3pabarsiBaTh 1 0GOPMIISATH PA3IMYHYIO IPOEKTHYIO U TEXHUYECKYIO TOKY-
MEHTALHIO;

— TIK-19 TOTOBHOCTBIO K OpraHu3anuu padboT MO MPAKTUIECKOMY HCIOJIB30BAHHUIO M BHENpE-
HUIO pE3YJIbTaTOB UCCIIEIOBAHMIA;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

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

—  yYMeTb IIPOBOAXTH aHAIU3 U CUHTE3 JIOTMYECKUX YCTPOMCTB, CHHTE3UPOBATh C UCIOJIb30BaHU -
€M COBPEMEHHON MHMKPO3JIEKTPOHHOM 3JIEMEHTHOM 0a3bl I (POBBIE YCTPONCTBA.

—  BJIA/IeTh HaBbIKAMU NIPAKTUYECKOM pabOTHI C JAOOPATOPHBIMU MAaKETAMH aHAJIOTOBBIX U LU -
POBBIX YCTPOMCTB, METOJAMU KOMIIBIOTEPHOTO MOJEIUPOBAHUS (PU3UUECKUX IPOLECCOB IpHU IMepeaaye
UHPOPMALIUH; TEOPETUYECKUMH U SKCIEPUMEHTATBHBIMH METONAMH HCCIIEIOBAaHUS C LEIBI0 OCBOCHHS
HOBBIX EPCHEKTUBHBIX TEXHOIOTUI 00pabOTKH LIU(POBBIX CUTHAJIOB.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0EeMKOCTb JUCLUUILUINHBI cocTaBisieT 5.0 3aUeTHBIX €IMHMILIBI U IIPE/CcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
6 cemecTp
AynuTtopHble 3aHATUSA (BCETO) 80 80
Jlexknun 32 32
[IpakTHueckue 3aHATH 14 14
JlaGopaTtopHbIe pabOThI 34 34
CamocrosTenpHas paboTa (BCero) 64 64
[ToaroroBka K KOHTPOJIBHBIM paboTaM 16 16
OdopmieHue oT4eToB 10 Ja00paTOpHBIM paboTam 14 14

CornacosaHa Ha noptane Ne 36460 3



[ToaroroBka k 1a00paTopHBIM paboTam 2 2

[TpopaboTka IEeKIMOHHOTO MaTepralia 22 22
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 10 10
Bcero (6e3 3x3amena) 144 144
[ToaroroBka u ciava sK3aMeHa 36 36
OO6mmas Tpy10eMKOCTb, 4 180 180
3aueTHnie EanHAIIEI 5.0 5.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3jenbl AUCHUILJIMHBI U BU/ALI 3aHATHHI

Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

= | = | = 28| EE
= e o O 2 % o E
P S < s S 2 U
HazBanus pa3aenoB TUCHUIUIUHBI s © o, o, o © &5
= = g = | 50 =
o, S s Q9 &z
= © it} S =
6 cemecTp
1 O6mwe cBeneHus 00 HHTETPATHHBIX 2 2 4 4 12 |TIK-15, TTIK-19
cXeMax ¢ MporpaMMHUpPYyeMOi CTPYKTYpOi
(UCIIC).
2 MeTo10J10Tus U MapuIpyT IPOEKTUPO- 2 0 0 10 12 |TIK-15, TIK-19
Banus Ha [IJIUC.
3 Crpykrypa CAIIP ais npoeKkTupoBaHus 2 0 4 6 12 |TIK-15, I1IK-19
Ha [IJINC.
4 SI3piku onMcaHus LU(QPOBBIX YCTpoicTB| 12 8 14 22 56 |IIK-15, IIK-19
(Hardware Description Languages -
HDL).
5 ®yuknuoHanbHast Bepudukanus HDL- 8 4 6 14 32 |IIK-15, I1K-19
ONMCAHUM.
6 CunresupyeMmocth HDL-onucanui. 6 [TK-15, TIK-19
7 Apxutektypa u cxemorexuuka [TJIMC. 14 |IIK-15, [IK-19
Hroro 3a cemectp 32 14 34 64 144
Hroro 32 14 34 64 144
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
CopeprkaHue pa3iesaoB TUCIUILINH (TI0 JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Ta6muia 5.2 — ConeprkaHue pa3faesoB JUCHUIUIAH (IO JICKIHSIM)
g 3 £
Q s 5
2 25
HazBanus pa3znenos ConeprkaHue pas3ienoB TUCIUILIMHBEI (1O JIEKIUSM) zF &5
o S E
2 52
- S *
6 cemecTp
1 O6urue cBenenus oo O6mue cBeneHus 00 MHTETPANBbHBIX CXeMax C MPo- 2 [IK-15,
MHTETpaNbHbIX cxeMax ¢ | rpammupyeMoii crpykrypoit (MCIIC). Knaccuduka- [IK-19
4
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IPOrpaMMUPYEMOit s TUQPOBBIX MUKPOCXEM.
ctpykrypoii (MCIIC). Hroro 5
2 Merononorus u Meronosorust 1 MapIpyT IpOEKTUPOBAHUS HA [IK-15,
MapupyT [IJIMC. OcHoBHBbIE 3Tambl MPOEKTUPOBaHUS LIU(PO- [IK-19
IIPOEKTUPOBAHUS HA BbIX ycTpoiicts Ha [IJIMC.
[JIAC. Vroro
3 Crpykrypa CAIIP nna | Crpykrypa CAIIP mist npoexktupoBanus Ha [TJINC. 2 [TK-15,
MPOEKTUPOBAHUS HA 0O0630p MPOrPpaMMHBIX CPEJICTB ISl POSKTUPOBAHUS I1K-19
I[JIIC. Ha [IJIMC.
Hroro 2
4 S13bIKM onMCcaHUs S3biku onucanus g poBbix ycrpoiicts (Hardware 12 |IIK-15,
IU(POBBIX YCTPOUCTB Description Languages - HDL). f3pik Verilog. Cun- IIK-19
(Hardware Description Takcuc s3bika Verilog. Peanusanus anemMeHTapHbIX
Languages - HDL). U(POBBIX YCTPOUCTB Ha s3bIke Verilog.
Hroro 12
5 OyHKIHOHATIBHAS ®dynkuroHanbHas Bepudukanus HDL-onucanmii. 8 [K-15,
Bepudukarus HDL- HNuctpyment moaenupoBanus ModelSim. MHCTpy- IK-19
OTMCaHUH. MeHT SignalTap.
Hroro 8
6 CUHTE3UpYEMOCTh Cunresnpyemocts HDL-onmcannid. 2 [IK-15,
HDL-onucanuii. Hroro ) I1IK-19
7 ApXUTEKTypa 1 Apxutektypa u cxemotexHuka [IJIMC. Cucremsi ¢ 4 [IK-15,
cxemorexHuka [1TJINC. ucnosns3zoBanuem [IJINC. [IK-19
Hroro 4
Hroro 3a cemectp 32

5.3. Paznenbl JMCUMILNIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecneYnBAKIIMMH (NPeAbl Ty IIUMHU)
U o0ecrieynBaeMbIMH (MOCJIEAYIONIUMH) TUCHUIIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3enbl AUCHUTUIMHBI M MeXKANCIUITNHAPHBIEC CBSI3U

Ne pa3nenoB maHHOW AMCUUIUIMHBL, IJIs1 KOTOPBIX HEOOXOIMMO
u3y4yeHHe 00eCceYMBAIOLIMX U 00€CIIeYNBAEMbIX JUCLUIUINH

1 2 3 4 5 6 7

Hpe,[[I.HCCTBYIOH_II/IC JAUCIUITIINHBI

HawnmeHnoBanme JUCHUITIIINH

1 Hudposas 06paboTKa CUTHAIIOB + + +

[Tocnenyromue TUCHUIIITUHBL

1 3amuTa BBITYCKHON KBaIH(UKa-
LMOHHOM paboThl, BKJItOYAst MOATO-

+ +
TOBKY K IPOLIEAYPE 3aILUTHI U IPO-
HEeaypy 3aIUThI
2 IlpennunioMHas MpakTUKa + +

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX IPH W3YYCHUHU AUCUMILIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YYEHUH IUCIUIUIMHBI, ¥ BHUIOB 3aHATHA
npezcTaBiIeHo B Tabmuue 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

TAU
§ Bunwl 3austuit
: z ~
© S
0} <
& < o 8 S DOpMBI KOHTPOJIS
S = = g 3
) 2. = <
2 = ©
[IK-15 + + + + KonTposnbHas pabota, OT-
9eT 110 JJaOopaTopHOit pado-
te, Onpoc Ha 3aHATHSIX,
Tect, OTuer no npakTuye-
CKOMY 3aHSTHIO
[IK-19 + + + + KonTpomasnas padora, OT-
4eT 10 JJabopaTopHOil pabo-
te, Onpoc Ha 3aHATHSIX,
Tect, OTuer no npakTuye-
CKOMY 3aHSITHIO
6. IuTepakTUBHBIE MeTOABI U (POPMBI OPraHU3ANMUN 00yUEHUS
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1ab0opaTopHbIX paboT

3 z S
Q P=a=t
g 23
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
S S E
S
=2 | £
= S
6 cemecTp
1 OOurme cBenenus oo Coznanue npoekta B Quartus II. Jlorudeckue cxemsl. 4 TIK-15,
MHTETPANbHBIX CXEMAX C | pr o o 4 I1IK-19
MIPOrpaMMHUPYEMON
ctpykrypoi (MUCIIC).
3 Crpykrypa CAIIP g | CyeTunKy U ACTUTETH YaCTOTHI. [TK-15,
llzlp‘]_i)lfllg.l/lpOBaHI/I}I Ha Hroro [IK-19
4 SI3p1ku onMcaHus [IIpOTHO-UMITYJIbCHAS MOZYJIALIMSL. [IK-15,
LHppOBEIX YCTpOUCTE Maruael KoHeUHBIX cocTosiHui (FSM). IIK-19
(Hardware Description
Languages - HDL). OWIBTP ¢ KOHEYHON UMITYJIbCHOM XapaKTEPUCTUKON
Hroro 14
5 dyHKIMOHANIbHAS Hutepdeiic SPI. 6 [IK-15,
Bepudukarus HDL- Hroro 6 [IK-19
ONMCaHUM.
7 Apxutektypa u Axkcenepomerp. IIK-15,
cxemorexnuka [TJIUC. Hroro IIK-19
Hroro 3a cemectp 34
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTHUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 z§
3 =
5 Z = 5
Ha3Banus paznenos HaumeHoBaHue NPAaKTUYECKHUX 3aHATHIA (CEMUHApOB) | 2 & &5
o E
= 2 =
e e g
= S
6 cemecTp
1 O6mue cBeneunsa o0 [udpoBbie TOrHYECKUE CXEMBI. 2 IIK-15,
MHTETPAIBHEIX CXEMAX C |1, rg 2 IIK-19
IPOrpaMMUPYEMOM
ctpykrypoii (MUCIIC).
4 S13bIKM onMCaHUs OcHOBHBIE 2JIEMEHTHI U PYHKIUU si3bIKa Verilog 2 [IK-15,
IU(POBBIX YCTPOUCTB MVIIBTHIDIEKCO I1IK-19
o , IEMYIIbTHILIEKCOD, Aeiundparop. 2
(Hardware Description Y P Y P $patop
Languages - HDL). CIBUTOBBIE PETUCTPBI 2
Pabota ¢ namaTslo. 2
Hroro 8
5 OyHKUHOHAIbHAS WNuctpyment moaenupoBanus Modelsim. Hanucanue 2 [IK-15,
Bepudukanus HDL- TecTOeHUEeH. [IK-19
OHHCAHUH. [udposas 06paboTKa CUTHAIIOB.
Hroro 4
Hroro 3a cemectp 14

9. CamocrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIUH IPEICTaBICHbI B
tabmune 9.1.
Tabmuua 9.1 — Bussl caMoCTOSATENbHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHLIUN

3 z 5
T
. 2 a3
HasBanns paznenos BHIkI cAMOCTOATELHOH = g 2 @OopMBI KOHTPOJIS
paboTHI g s 2
= g =
Y o 2
= S
6 cemecTp
1 O6ume cBeaeHus 0o [IpopaboTKa JIEeKIIUOHHOTO 4 |IIK-15, |KonrtpoabHas pabora,
HMHTETPAIIBHBIX CXEMaxX C | Marepuaia [IK-19 Omnpoc Ha 3ansaTHsX, Tect
IIPOrpaMMHUPYEMOM Hroro 4
ctpykrypoit (MCIIC).
2 Merononorus u [IpopaboTka TeKIHOHHOTO 4 |IIK-15, KontponwsHnas pabora,
MapuipyT Marepuaia [1K-19 Omnpoc Ha 3ansTHsX, Tect
TMpOCKTHPOBAHHA Ha ITonroroBka K KOHTPOJIb- 6
[JI1C.
HBIM paboTam
Hroro 10
3 Crpykrypa CAIIP nns | IIpopaGoTka JEKIIMOHHOTO 2 |IIK-15, KontponwHas pabora, Ot-
MIPOEKTUPOBAHUS Ha Marepuaia [IK-19 4eT 110 JJabopaTopHoil pa-
ILTHC. OdopmieHre 0TYETOB 110 4 Gore, Tect
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JabopaTOpHBIM paboTam

Hroro
4 SI3p1Ku onMcaHuA IToaroroBka K mpaxkTuye- IIK-15, KonTposnbHas pabora,
U(POBBIX YCTPOHCTB CKHUM 3aHATUSM, CEMHUHA- [IK-19 Ompoc Ha 3ansaTusax, Ot-
(Hardware Description pam YeT 10 JIabopaTopHOil pa-
Languages - HDL). TIpopaBoTka JEKIHOHHOTO 4 6ote, OTuer Mo n{ﬂ)axmqe-

Marepuaa CKOMY 3aHsTHIO, TecT

OdopmiteHre 0TIETOB TIO 6

JabopaToOpHBIM paboTam

[ToaroroBka Kk KOHTPOJIb- 6

HBIM paboTam

Hroro 22
5 OyHKIHOHAIBHAS [ToaroroBka K npaxkTu4e- 4 |TIK-15, KonrtponpHnas pabora,
Bepudukarus HDL- CKMM 3aHATUSAM, CEMMHA- I1IK-19 Omnpoc Ha 3ansaTHAX, OT-
OTICaHUH. pam 4eT 1o JabopaTopHOi pa-

[TpopaboTka JIEKIIMOHHOTO 4 Gore, Tect

Mmarepuaia

[Toaroroska k Jaboparop- 2

HBIM paboTam

[ToaroroBka Kk KOHTPOJIIb- 4

HBIM paboTam

Hroro 14
6 CHUHTE3UpYEMOCTh [IpopaboTka JIeKIIMOHHOTO 4 |TIK-15, |KourtpoabHas pabora,
HDL-onucanwmii. Marepuasa I1K-19 Tect

Hroro
7 ApxuTekTypa u OdopmieHre 0TYETOB 0 [IK-15, Otuer no 1aboparopHOH
cxemorexnuka [TJINC. nabopaTtopHbIM paboTam [IK-19 paborte, Tect

UTtoro 4
Hroro 3a cemectp 64

[TonroroBka u ciava sK3a- 36 DK3amMeH

MEHa
Hroro 100

10. KypcoBoii npoekT / KypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa Jjisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIHXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIN
N MakcumanbHbIH MakcumanbHbIH
DeMeHTHl y4eOHO 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEITENbHOCTH mexnay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEI] cemecTpa
6 cemecTp
KontponpHas paborta 10 10 25
Ormpoc Ha 3aHATUAX 2 10
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OtyeT no nabopaTopHOM 10 10 5 25
pabore

OTyer 1o NpakTUYECKOMY 4 4 2 10
3aHATHUIO

Hroro makcumyM 3a nepu- 28 28 14 70
Oon

OK3aMeH 30
Hapacraromum utorom 28 56 70 100

11.2. IlepecyeTt 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIbHBIE TOYKU TPEICTaBIeH B Tabmuue 11.2.
Tabmuua 11.2 — [lepecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOU TOUYKH Onenka

> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot makcuMaabHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasbHON cymMbl OaiioB Ha aaty KT 3
2

< 60% ot MakcumanbHOU cyMMbl O6atoB Ha aaty KT

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKIYHAPOAHYIO OLIEHKY

[Tepecuer cymMMbl 0aIIOB B TPAAMIMOHHYIO M MEXIYHAPOIHYIO OIICHKY INPEJCTaBlIeH B TaOJHIIe
11.3.

Tabmuma 11.3 — IlepecueT cyMMbI 0aJIJIOB B TPAAMIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Wrorosas cymma 6aisos,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 -100 A (OTIHYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBopuTensHO)
65 - 69

3 (yOOBIETBOPHUTENBHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)
2 (HEYROBIICTBOPHTENLHO) (1HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O00ecTieyeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Cremenko B.b. IVIMC dupmer Altera: snemenTHas 6a3a, cucteMa MPOSKTUPOBAHUS U SI3bIKU
onucanus annaparypel. - M.: IMK Ilpecc, 2010. - 573 c. [Dnexrponnsiii pecypc]| - Pexxum noctymna:
http://e.lanbook.com/book/60976 (mata obpamenus: 05.07.2018).

12.2. lonotHUTEILHAS JIATEPATYpPa
1. 3oroB B. IO. IlpoexTnpoBaHHE BCTpauBAEMbIX MHKPOIPOLECCOPHBIX CHCTEM Ha OCHOBE
[TJINC ¢upmbl XILINX®. - M.: T'opsiuas nunus-Tenexom, 2006. - 519¢. (nanuuue B 6udbmoreke TYCYP
- 41 7K3.)
2. VYrpiomos E. I1. Iludposas cxemorexnuka: YuebHoe nocodue ajs By30B. - 2-€ U31L., iepepad.
u pon. - CII6.: BXB-IletepOypr, 2004. - 782c¢. (nanuuue B 6udarorexke 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

2. Ilpu u3ydeHUH AMCUUIUIMHBI PEKOMEHIYETCSl UCII0JIb30BaTh 0a3bl JAHHBIX, HH(POPMALIMOHHO-
CIIpaBOYHBIE 51 TIOUCKOBBIE CHUCTEMBI, K KOTOPBIM y TYCYPa €CTh JIOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue JUCIUILJIMHBI U TPpedyeMoe MpPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00€eCIIeYCHHIO
AUCHHUILIMHBI

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U POrPAMMHOE o0ecneyeHue IJIsl JIEKIIMOHHbIX 3aHATHH
JLyist ipoBeieHus 3aHATUH JICKITMOHHOTO TUIIA, TPYIIIIOBBIX U MHIWBUYyaTbHBIX KOHCYJIBTALIUH, TE€-
KYILIEr0 KOHTPOJIS ¥ MMPOMEXYTOYHOW aTTEeCTAllMU UCIIONb3YeTCsl yueOHasi ayTuTOpHUs ¢ KOJTUYECTBOM TO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4€OHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUCCKUE HJI-
JTIOCTPAIUHU 110 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuabHO-TEXHHYECKOE U MPOrpaMMHOe odecriedyeHne AJ1s MPAKTHYEeCKUX 3aHATHIT
VYuebnas aymuropus «L{udposas cBa3p» ocHoBana coBMecTHO ¢ Keysight Technologies
ydeOHast ayuTOpus AJIsl IPOBEICHHSI 3aHITHH IPAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA
634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuia, 1. 47, 309 ayn.
Onucanue uMerouierocs 000pya0BaHuUs:
- 10 paGouunx cranmuii Ha 6a3e nporeccopos Intel Core 15;
- Jlocka MarHuTHO-MapkepHas Brauberg;
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- Otmagounsie iatel DEO-NANO Ha 6a3e [IJIHMC Altera Cyclone IV (4 mit.);
- Otnagounsie matel DEO-CV-board Ha 6a3e [IJIMC Cyclone V (6 mrT.);

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecTo mpernoaBares.

[TporpamMHOe obecrieueHue:

— Altera Quartus Prime Lite Edition

— LibreOftice

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne J1JIs J1adopaTopHbIX padoT
VyeOnas aymutopust «L{udposas cBsa3p» ocHoBaHa coBMecTHO ¢ Keysight Technologies
yueOHasi ayTUTOpus JJIsl IPOBEICHHsS 3aHIATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpuUs IS TIPO-

BEJICHUS 3aHITHH JJAOOPATOPHOTO THUTIA
634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 309 ayn.
Omnwucanne uMeronierocst 000pyIoBaHuUS:
- 10 pabouux cranmuit Ha 6aze mporeccopoB Intel Core i5;
- locka marHuTHO-MapkepHasi Brauberg;
- Otnagounsie wiatel DEO-NANO Ha 6a3e [IJIMC Altera Cyclone IV (4 mirt.);
- Otnagounsie wiatel DEO-CV-board na 6a3ze IIJIUC Cyclone V (6 mir.);
- Kommutekt cnienmanusupoBaHHoi yueOHoM Mebenu;
- PaGouee mecTo mpermoaBares.
[TporpamMHOe obecrieueHue:
— Altera Quartus Prime Lite Edition
— LibreOffice

13.1.4. MaTrepuajbHO-TEXHMYECKOE M IPOTPaMMHOe olecredeHne JIs CAMOCTOATEIbHOI padoThI
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOIOKEHHBIE TI0 aipecam:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacTts, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummnauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast o6macTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aya.

CocraB 000py10BaHUSA:

- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81Tw. - 5 mwit.;

- KOMIBIOTEPHI MOIKITIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaloT IOCTYI B AJICKTPOHHYIO WH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICYEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe oOecnedeHne JUCHUIITUHBI 1JIs1 JIHI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMHM 310POBbSI M HHBAJIU/I0B

OcBoeHHE NUCUUIUIMHBI JIMIIAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 30POBBSI MU WHBAIUJAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAHUEM CPEJICTB 00yUEHHS OOIEro U CelnaIbHOTO Ha3HAYCHUSI.

[Ipu 3aHATHAX C O0YYAIOMIMMHUCS € HAPYLIEHUSIMM CJIyXa MPEAYCMOTPEHO MCIOIb30BaHUE 3BYKO-
YCUIIMBAIOIIEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB MpueMa/mepesa-
yl yueOHOI nH(OpMaLuy B JOCTYIHBIX (POpMax, MOOMIIbHOM cUCTEMBI IIPENoAaBaHus JIsl 00ydarouxcs
C MHBaJIHMIHOCTHIO, MOPTATUBHONW MHIYKIIMOHHOM CUCTEMBI. YueOHas ayTUTOpHsl, B KOTOPOI 3aHUMAIOTCS
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oOyyarolnyecs: ¢ HapylIEHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHON JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIH CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YAIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3YIOTCSl aTbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpueMa/Tiepe-
Jnaund yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJbl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

1) Ha si3pixe Verilog 00BsIBUTH MacCHB mem U3 YETHIPEX 8-MU Pa3psIHBIX PETUCTPOB MOXKHO C TO-
MOIIbIO KOHCTPYKLIMU:

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 BbinonHenus onepauuu d=!(4’b0110*4°b0111+4°b0101), d 6yner umers 3Haye-
HHE:

a) 1°dl

6) 1°d0

B) 4°d0100

r)4’d1011

3) Jlns mepenaun IaHHBIX MEXIY ABYMs ycTpoicTBamu (master u slave) nmo unrepdeiicy SPI uc-
MOJIb3YIOTCS IIUHBL:

a) miso, mosi, sclk, en, rst

0) miso, mosi

B) miso, mosi, preset, sclk

r) miso, mosi, sclk, ss

4) OObsBIIEHBI IBE TIEpEMEHHBIE: reg a; wire b;

[TpucBOUTH 3TUM MEpEeMEHHBIM 3HaueHHe 1’b1 MOXKHO ¢ TOMOIIBIO KO/Ia:

a) assign a=1’bl; always @* b=1"bl;

0) assign b=1’bl; always @* a=1"bl;

B) assign a=1’b1; assign b=1’b1;

r) always @* a=1"b1; always @* b=1"bl;

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

Kaxkoe 3nauenue Oyner nMmets nepemenHas C:

a) 3°b101

6) 3’bl11

B) 3°b010

r) 3°b011

6) BriOepute npaBHIIbHBIN BapuaHT OOBSBICHHS JBYXMEPHOIO MAacCHUBa PETUCTPOB U3 §-MU diie-
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) Yucno «-5» B IpsIMOM U JTOMOJTHUTEIHLHOM KOJIE:

a) 101; 010
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6) 1101; 1011

B) 1011; 1101

r) 010; 101

8) IIpu mogaue Ha RS Tpurrep xomOunaruu (S=0, R=1) nmpoucxoaurt:

a) YcTaHOBKa BBIXOHOTO 3HAYCHHUS

6) COpoc BBIXOAHOTO 3HAYCHUS

B) XpaHeHue 3HaUeHUs

r) DTO 3anpenieHHOe COCTOSTHUE

9) KommenTapuu Ha si3pike Verilog MOTyT HAYMHATBCS C CUMBOJIA!

a)$

6) "

B) //

r)#

10) ITpu oO6bsiBeHNM peructpa reg [5:0] a=7"b1011011;

Peructp Oyner umeTh 3HaUCHUE:

a) 1011011

6) 011011

B) 1101101

r) 101101

11) Beixom Motysist MOKET UMETh THIL:

a) Moxer reg, He MOXeT wire

0) He moxer reg, MOXeT wire

B) MOXeT TONbKO integer

r) Moxer u reg u wire

12) Bxoa MOaysst MOXKET UMETh THII:

a) Moxer reg, He MOXKET wire

6) He moxer reg, MOXXeT wire

B) MoeT TonbKo integer

r) Moxer u reg u wire

13) Ha s3eike Verilog MaccuB mamsTH rom W3 JECATH BOCBMH OWUTHBIX CIIOB MOXKHO OOBSBHUTH C
MOMOIIIbIO KOHCTPYKITUU:

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 B Modelsim coaepxut kox:

“timescale 1ns/1ps;

initial

Yepes kaxkoe BpeMs IEpEMEHHAs a IPUMET 3HaueHue «1»?

a) Ips

0) Ins

B) 10ns

r) 10ps

16) Uto peanusyeT KOHCTPYKITUs, OMIMCaHHAas Ha si3bIke Verilog.
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always@(posedge clk)

R <=R>>1;

a) Cnsur peructpa R Ha | pa3psn BieBo

6) Casur peructpa R Ha 1 paspsin BripaBo

B) 3anuchk B peructp R 3nagenus 1°b’1

r) Bemonnenue onepanuu R «MHOTO O0OJIBITIEY €TUHUTIBI

17) Kakoe 3HaueHue Oyaetr uMeTh nepeMeHHas W:

reg [3:0] r=4’b1010;

wire [4:0] W;

assigin W = {r[2:0], 2’b11}

a) 5’b11010

0) 5’bl1

B) 5°b101011

r) 5’b01011

18) Kakue onepauuu mnpencTaBieHbl HUXKE:

CED, C~», « || »

a) Ykazarenb, IeJicHHe, KOHKaTCHAIIH

0) ApudmeTrdeckoe yMHOKEHHUE, JIOTHYECKass HHBepcus, mooutoBoe U

B) ApudmMeTnieckoe yMHOKEHHE, TOOUTOBAss MHBepcHsl, Jornyeckoe MJIN

r) Ykazaresib, ToOOuTOBass MHBEPCHS, Jorudaeckoe 1

19) Ha si3pike Verilog peann3oBana KOHCTPYKIIHS:

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

always @(posedge clk)

k<=k+1’bl;

Kakoe 3HaueHne B NeCATUYHOM BHE OylaeT MMeTh peructp k mocrie mosiBIECHUS MIECTH MPSIMO-
YTOJIBHBIX UMITYJILCOB Ha JInHUHA clk?

a)2

0) 4

B) 6

r)0

20) Kakoit TUIIOBOI 371€MEHT OMUCHIBAET KO

module flip_flop (

input clk, reset,en,

input d,

output reg q

);

always @ (posedge clk or posedge reset)

if (reset)

q<=0;

else if (en)

q<=d;

endmodule

a) CunxponHslii D-Tpurrep co cOpocoM U BXOAOM pa3pelIeHus Ha 3aMuCh

0) D-Tpurrep ¢ acCHHXpOHHBIM COPOCOM M BXOJIOM pa3pelIeHHUs Ha 3alHCh

B) RS-Tpurrep co cOpocoM 1 BX00M pa3perieHus Ha 3auch

r) D-Tpurrep ¢ acCHHXpOHHBIM COpOCOM

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

1) IlpuBenure oOo3HaUeHHE W TAOMUIIBI UICTHHHOCTHU JUIsl 0a30BBIX Jormdyeckux cxem U, WJIN,
HE, RS-, cunxponssiit RS- u D-tpurrep (lath u flip-flop). Onucare npunuun padots! Tpurrepon. Jlats
OIPEEIICHUE ITIOHATUIO «PETUCTPY.

2) Hatp onpeaenenue nousatuto [IJIMC. Pacckazats o tunax [IJIMC, xoropsie Bl 3Haere. Onu-
catb cemeiictBa [IJIMC Altera/Intel Cyclone, 0603Ha4nuTh UX 00JIACTH UCIIOJIB30BaHMS, IPUBECTU OCHOB-
HbI€ TEXHUYECKUE XapakTepucTuku o nokoneHusm (¢ I nmo X). O0parute BHuManue Ha otauuue [TJINMC
pa3HbIX OKOJICHUH.
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3) Omnucars cemeiicta [IJIMC Altera/Intel Arria u Stratix, cemeiictBa IIJIUC ¢pupmbr Xilinx u
oteuectBeHHbIe [IJIMC, 0003HaYNTh 00JIACTH WUCIIOJIb30BAHMS, PUBECTH OCHOBHBIE TEXHUYECKHUE XapaK-
TEPUCTHUKH T10 TIOKOJIICHUSIM.

4) Tlompo6Ho pacckazare 00 yctpoiictBe ITJIMC na npumepe TIJIMC dupmer Altera Cyclone IV
(YCTpOICTBO JIOTHYECKUX JIEMEHTOB, JIOTHYECKUX O0JI0KOB, mamsaTH, DSP 6110k0B, MOpTOB BBOJIa/BHIBO/IA
T.J.).

5) Jlate ompeneneHnue 0a30BBIM MOHITHIM s3bIKa MporpaMMupoBaHus Verilog: Momyib, TOPTHI,
TUMBI JaHHbIX. [lepeuncnuts n3BecTHble BaM THUIIBI JaHHBIX U MOPTHI, ONPENEIUTh UX Ha3HAUYEHUE, pHU-
BECTH MPUMEPHI UCTIONb30BaHusA. Opranuzaius uepapxun Moayien Ha si3pike Verilog (ucnoiabp30BaHue 0OJ1-
HOTO MOJYJIsl BHYTPH JIPYTOr0).

6) IlepeuncnuTes OCHOBHBIE ONEPATOPHI sI3bIKA MporpamMmupoBaHus Verilog, mpuBeCTH MpPUMEPHI
HCIIOJIb30BaHMsI OCHOBHBIX OmEepaTopoB. Pacckazare O MpeicTaBlIEHUU MOJOKUTEIbHBIX U OTPHUIIATENb-
HBIX unceln Ha si3bike Verilog HDL, mpuBecTu npumep npeacTaBieHHs YUCe B IBOUYHOH, AECATUYHON U
MIECTHAAIATEPUYHON CUCTEME UCUMCIICHHIA.

7) PacckazaTh B KaKHMX CIy4asx MCHOJb3YeTCs MPOLEIYpHbIH 0ok always, a B KAKMX HEIpPEphIB-
HOE OMUCAHUE assign, MIPUBECTH NMPUMEPHI UCTIONb30BaHUA. [I0SICHUTH OTIMYNS OIOKUPYIOLIETo U He 6J10-
KHPYIOIIETO IPUCBOCHUS.

8) Jlath ompeneneHue MOHSATUIO «CUETUYUK», 0003HAUUTH 001acTh ero ucnoib3oBanus. [lepeunc-
JUTH BUJIBI CYETUMKOB C MTOSICHEHHEM uX paboTsl Ha si3bike Verilog HDL.

9) Pacckazarp 00 omeparopax «case», «for», «if...else», 0003HaUNTh UX 00JACTh UCIIOIH30BAHU,
NPUBECTH NPUMEPHI HCTIONB30BaHus Ha s3bike Verilog HDL. [Jlath onpeneneHus MOHATUIO «MYJIBTUTIICK -
COp», «IEMYIBTHILIEKCOP» U «JIemudpaTop», 0003HAYNTh UX 00JIACTh UCTIOIH30BaHUs, IPUBECTHU MTPUMeE-
pHI HcTIoNb30BaHusA Ha s3bike Verilog HDL.

10) [atp ompejeleHHe TMOHATHIO «MalllMHA KOHEYHBIX COCTOsIHHMI. Pacckazarh 00 M3BECTHBIX
BaMm Tumax mamuH KOHEYHBIX cOCTOSHUNA. O0O03HAYMTH OOJIACTH MCTONH30BAHUS W TPUBECTU MPHUMEP
OTIMCAHUs MAIlIMHBI KOHEYHBIX COCTOSTHUM Ha si3bike Verilog HDL. O603HaunTh OCHOBHBIE 3JIEMEHTHI Ma-
[IMHBI KOHEYHBIX COCTOSHUM, MOSICHUTH TIPUHIIUTIL €€ paOOTHI.

11) Hdare onpenenenne namaru tuna RAM u ROM. O603HaunTh 0COOEHHOCTH MCIIOIB30BAHUS
namstu B [IJIMC na npumepe IIJIMC Altera Cyclone IV. IlpuBectu npumep onucanuss RAM u ROM Ha
s3pike Verilog HDL. Pacckazath o crmoco6ax WHUIIMATU3AINH TaMSITH.

12) Jlatb ompenesieHHe MOCIEIOBATEIFHOMY M MapaiieIbHOMy MHTepdeiicy nepeaayn NaHHbIX,
HA30BHTE HE MEHee ABYX MHTepdericoB kaxaoro tuma (3a uckimodenuem SPI). Jlate onmpenenenue SPI
uHTepdeiicy u pacmudposky abopeBuatypsl SPI. Ilepeuncnure u 0603HaUbTe OTIIMYMS, UCTIOIB3YS Bpe-
MEHHBIE THarpaMMbl, pexkuMoB padoTel SPI unTepdeiica. Onmummure npunnun padotel SPI uaTEepdeiica.
Jate onpeneneHue u onucars peructp casura Ha s3bike Verilog HDL. [TokakuTe, Kak BBIOIHSASTCS MO -
KItoueHue 2-x u 6osee ycrpoicts o SPI untepdeiicy./lath onpenenenne GyHKIIMOHATBHOMY MOJIEITHPO-
BaHM10. ONpeaenuTh 3a/1a4u, pelraeMble B MpoIecce MOAeIUpoBanus. JlaTe onpenenenne TeCTOBOMY MO-
nymo. [IpuBectu mpumMep TECTOBOrO MOIYJS AJisl JIFOOOTO MPOCTOrO MPOEKTa, OOBSACHUTH MPHUHIIMUII €TO0
paboThl, NOSCHUTH OTINYHS TECTOBOTO MOAYJSI OT OOBIYHOTO.

13) Jaiite onpenenenus nuudposoit oopadotku curnanoB (LIOC) u mudposoro curnana. [Ipuse-
nuTe OCHOBHBIE ocobeHHocTH ucnonb3oBanus L{OC na IIJIMC, o6o3nausTe 3amaun L{OC, pemaembie Ha
[JINC.

14) Hars onpenenenne KUX ¢unprpa, 0003HAUMTHh €ro 0COOCHHOCTH M Ha3HaueHHe. Omnucarb
KUX ¢unbtp B Buae cTpykTypHOU cxeMbl U Ha si3bike Verilog HDL. TloscHuth npuHIMI €ro paOdoTHI.
Pacckasars 00 ucnonp3oBaanu KX ¢unbTpa Ais 3a1a9u MTHTEPIONSIIUN CUTHAIOB.

15) Hate onpenenenune CIC dhunpTpa, 0603Ha4UTh €ro ocodeHHocTy u HazHadeHue. Onucats CIC
GuIIBTp B BUE CTPYKTYpHOI cxembl U Ha s3bike Verilog HDL. IMosicauts npunnun ero padotsl. Paccka-
3ath 00 ucnoabzoBanuu CIC dhunpTpa 118 38191 JeIMMaIid CUTHAIOB.

16) Pacckasarte o pemenusx, ooweaunstomux [TJIMC ¢ mukpokoHTpouiepom. JlaTh onpeneneHue
nporpammuomy nporieccopy NIOS 11, 0603HaunTh €ro XapakTepHble 0COOCHHOCTH M OCHOBHBIE NTPEUMY -
mectBa nepen pemenueM «IIJIMC + muxpokonTposuiep». Pacckazats o Intel System-On-Chip (SOC),
MIPUBECTH OCHOBHBIE OTJIMYMSI OT MPOrPAMMHBIX MPOLECCOPOB U TUIOBBIE XapaKTEPUCTUKH, paccKa3aTh
00 apxutekrype SOC pemieHuit.

17) Pacckazath 0 Bcex BapuaHTax koHpurypupoBanus [TJIMC. [IpuBectn o603HaueHWe W HA3HA-
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YeHUe JTMHUH 17151 KoHpurypupoBanus. [10sICHUTh Ha BpEMEHHBIX JUarpaMMax Mporecc KOHPUTrypupoBa-
Hus [TJIMC (mocTaToyHO paccMOTpeTh TOJIBKO OAWH BapuaHT KOHGUTypupoBaHwus). Pacckazarte 0 Ha3Ha-
yernu U ucnoip3zoBanuu JTAG unrepdeiica.

18) Pacckazath 00 onenke npousBoautenbHoctu [IJIMC u nmpuunHax oTiauyaus peabHON U MaKCH -
MaJIbHOW MPOU3BOIUTENBHOCTH. [IpHBECTH yCIOBUS JOCTHXKEHUSI MAKCUMAIIbHOW MPOU3BOIUTEIHHOCTH.
JlaTh ompesieieHre BpeMEHH yep)KaHUs U BpeMeHu npenyctaHoBkd. [late onpeaenenune TimeQuest Time
Analyzer, paccka3zaTb O €ro HazHaueHHMU. PacKpbITh MOHSATHE BPEMEHHBIX OrpaHHUYEHHH (constraints).
Pacckazare 0 Ha3HAuE€HUM OCHOBHBIX BPEMEHHBIX OrpaHMYEHUN (YacTOTa TaKTOBOTO CUTHaja, MYJbTH-
mukiel (multicycle), 3amper Ha ananu3 mytH). Paccka3arh 0 KOHBEHEpHOW apXUTEKType, MPUBECTH MPH-
Mep.

19) Pacckazatb 00 ocHoBHbIX THmax koprycoB ITJIMC, ux mpeumyinecTBaXx W HeIOCTaTKax.
Pacckazate 00 opranmzanuu cxembl nutadus [1IJIMC, HaznaueHnn U QyHKIIMOHAIBHBIX BO3MOXKHOCTSIX
PowerPlay Early Power Estimator. Kakue ocHOBHbIE CTaHIapThl MOPTOB BBOJA/BBIBOJA IMOJIEPKUBACT
[JI1C?

20) Cunre3upoBaTb cxemy Ha si3bike Verilog HDL: cuérumk ¢ mpsMbIM 1 OOpaTHBIM CYETOM C BO3-
MO>KHOCTbHIO BBIOOpa HampaBJIeHHsI CYETA 110 BHEIIHEMY YIIPABIIAIOIIEMY CUTHAITY.

21) CunresupoBath cxemy Ha si3bike Verilog HDL: Momynb [Jii CyMMHMPOBAaHUSI M YMHOKCHHUS
KOMIUICKCHBIX YHCEIT Pa3psAaHOCThIO 14 OuUT.

14.1.3. TeMmbl KOHTPOJILHBIX padoT

PeanuzoBare Ha s3pike Verilog nenurens 4acTOTHl C ACMHXPOHHBIM COPOCOM, 4TOOBI HOITYYHUTh
TaKTOBBIM CUTHaJ ¢ 4yactoTod paBHOM 1 I'm. Yacrora BxomHoro curnana 256 I'u. Hapucosare smropbl
HaNpsDKEHUH, IeMOHCTPUpYIOLe paboTy JeTuTeNns.

PeanuzoBare 16 — pa3psiiHbIi CYETYMK C BO3MOXKHOCTBIO peBEpCUBHOTO cueTa. HarmpaBienue cue-
Ta yKa3bIBAaeTCs JIOTHYECKUM YPOBHEM Ha Bxoje. Jlornueckuit Hoib — npubasisieT eaunuy, Jlornyeckas
€MHULIA — OTHUMAET.

PeanuzoBarh BBIYMCIUTENIBHOE YCTPOWCTBO MJISl CIIOKEHUS, BBIUMTAHUS U YMHOMKEHMS JBYX
KOMILJIEKCHBIX 4YHCell. BXOJHBIMU TaHHBIMU U1 YCTPOWCTBA SIBIIETCS YeThIpe 12-pa3psaHbIX dHcia, rie
IIEPBBIE [IBA: pEAJIbHOE U MHUMOE 3HAaYEHHE MEPBOT0 YHCia, IOCIEAHNUE [IBA: PEeaIbHOE U MHUMOE 3Haue -
HUe BTOporo uncia. OObICHUTD BIOOP Pa3psiIHOCTH BBIXOAHBIX JAHHbIX.

14.1.4. Tembl OIPOCOB HA 3aHATHUAX

OO6ume cBeneHns 00 MHTETPAIbHBIX cxeMax ¢ mporpammupyemoit crpykrypoii (MCIIC). Knaccu-
dbukamys UGPOBBIX MUKPOCXEM.

Mertononorus u mapupyt npoektuposanus Ha [IJIMC. OcHOBHBIE 3Tanbl MPOSKTUPOBAHUS LU -
poBbix ycTpoiicTtB Ha [IJIMC.

S3biku onmucanus U poBeix yerpoiictB (Hardware Description Languages - HDL). SI3bik Verilog.
Cunraxkcuc s3bika Verilog. Peanmzanus sneMeHTapHBIX MUGPOBBIX YCTPOMCTB Ha si3bIke Verilog.

Cunresupyemocts HDL-onucanuii.

Apxurektypa u cxemorexHuka [IJIMC. Cucremsl ¢ ucnonb3zoBanuem [TJINC.

14.1.5. Bonipocsl 111 NOATOTOBKH K NPAKTHYECKHUM 3aHATHAM, CEMUHAPAM
OcCHOBHBIE 3JIEMEHTHI U QYHKIUH sA3bIKa Verilog
MynbTumuiekcop, 1eMyJIbTUILIEKCOp, JemudpaTop.
CIBUTOBBIE PETHCTPBI
Uuctpyment monenupoBanust Modelsim. Hanmcanue tecroenueit.

14.1.6. Tembl 1a60paTOpHBLIX padoT
Coznanue npoekra B Quartus II. Jloruueckue cxemsl.
CueTuuky U AeTUTENN YacTOTHI.
[upoTHO-UMITYIbCHASI MOAYJISLIUS.
Maruabl KOHEYHBIX cocTossHui (FSM).
@uiIbTp ¢ KOHEYHOU UMITYJIbCHOM XapaKTEPUCTUKON
Hutepdetic SPI.
AKcenepomeTp.
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14.1.7. MeTonu4eckue peKoOMeHAalNU
Ha mepBoM JEeKIIMOHHOM 3aHSTHHU MPENOaBaTelb JOJDKEH ONPEACTUTh OCHOBHBIC LENTN N3YYCHHS
AUCHUIIIMHBI, PCKOMCHAOBATL JIUTCPATYypy I CAMOCTOATCIILBHOIO U3Yy4YCHHA, PACCKA3aThb O HOPSAAKEC U
METOJMKaX MPOBEICHUS 3aHATHH.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBSI M1 MHBAIUIOB MPEIyCMOTPEHBI JTOTOTHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HUHBAJIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMBbI KOHTPOJISI U OLIEHKU
00y4aroLIIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusMu
ciyxa

[IpenMy11eCTBEHHO MMCBMEHHAs
IIPOBEpKa

C napymenussmu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPpOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [Ipenmy1iiecTBEHHO MPOBEPKA
OO0IIEeMeTUITUTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MIPUDTOM;

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS U MHBAJIUJAaM YBEIUYMBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTcsl TOCTYII -
Hasi hopMa MpeoCTaBICHUS OTBETOB Ha 3aJJaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCHOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPE/ICTaBIICHUE OTBETOB YCTHO.

[Iponemypa orieHHBaHUS PE3yIbTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpelycMaTpUBAeT MpeocTaBleHue nHpopmanun B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS H BOCTIPUATHS HHPOPMALINH:

JL1s1 ML ¢ HApyIIEHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM cJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Aypa OLCHUBAHUS PE3YJIbTATOB 06y‘-IeHI/I$I MOXKET NPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.
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