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1. O01mue moJI0:KeHus
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 3HAHUN B 00JJACTH NMPOEKTUPOBAHUS HUPPOBBIX CXEM C
ncnons3zoBanuem [IJINC.

2. IlpuobpeTeHne yMeHHH MPOEKTUPOBATH TEICKOMMYHUKamuoHHbie cuctembl Ha [IJIMC ¢
WCIIOIB30BaHUEM sI3bIKa onucaHus udposbix ycrporicts Verilog HDL.

3. OBnajeHue NpakTUYECKUMHU HAaBbIKaMU B 00JIaCTH pa3pabOTKU U OTJIaKU OIMMCAHUH HU(PPOBBIX
yctpoiicTB Ha s3bike Verilog HDL Ha ocHOBe mporpamMmMHOro o0ecriedeHus 3apyO0eXkHbIX GUPM H
OTJIAJIOYHBIX MOAyJiel ¢ ucnosbzoBanueM [IJIMC.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moayibs HanpaBiaeHHOCTH (poduiist) (major).

Nunexc quctummmunsl: 51.B.01.13.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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IIK-1. Criocoben IIK-1.1. 3HaeT THIIOBEIE 3HaeT TUIIOBBIE METOAbI MATEMATHYECKOTO

BBIIIOJIHATH METO/IbI MATEMATHYECKOIO MOJICTTUPOBAHUS ITUPPOBBIX YCTPOUCTB ,

MaTeMaTU4eCKOe U MOJICIIUPOBAHUS, HCIIOJIB3YEMBIEC B CIICIIUATH3UPYEMBIX

KOMITHIOTEPHOE HCIIOJIb3yEMBIC B MPUKJIAHBIX TpOrpamMmax Jijist

MOJICIIUPOBAHUE CIIeUATTU3UPYEMBIX MIPOSKTUPOBAHMS U Pa3pabOTKU

00BEKTOB M MPOIECCOB  |MPUKIIATHBIX ITpOrpaMMax s | IPOTPaMMHUPYEMBIX JJOTUYECKHUX

10 THUIMOBBIM METOJUKAM |[IPOCKTUPOBAHUS U WHTETPAIbHBIX CXEM.

JUISl pelIeHUs pa3zpaboTku

po(heCcCHOHATLHBIX PaIuOTEXHUUECKUX CUCTEM

3aJ1a4 [1K-1.2. YMeeT BEINOJIHATE YMeeT BBIIOHATH MOJIETTUPOBAHKE
MOJCIUPOBaHNE (PU3UIECKUX |IU(PPOBBIX YCTPOUCTB C HCTIOIB30BAHUEM
00BEKTOB M MPOIECCOB C CIIeIIUATTU3UPOBAHHBIX MPUKIIATHBIX
HCIOJIb30BAaHUEM IporpamMm 1o padoTe ¢ MPOrpaMMHUPYEMBIMH
CIIeIIUATTU3UPOBAHHBIX JIOTUYECKUMU UHTETPATbHBIMU CXeMaMHt
MPUKJIATHBIX TTPOTPaMM
[TK-1.3. Bnaneet TunoBeiMi | BriaieeT THIIOBEIMU METOAMKAMH pa3padOTKU
METOJIMKaMHU Pa3paboTKu MIPOEKTOB JJIs1 IPOTPaMMHUPYEMBIX
PaaNO3JIEKTPOHHBIX CPEICTB U |JIOTHUECKUX UHTETPAIBHBIX CXEM U UX
HMX COCTaBHBIX YaCTEH, B TOM |COCTaBHBIX YacTeil, B TOM YHCJIIE C
YHCIIE C UCIIOJIB30BAaHUEM MCIOJIb30BaHNEM TPUKIIAHBIX MPOTPaAMM
MPUKJIATHBIX TPOTpaMM

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/IeMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ npenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
Bcero Cemectpsl

4acoB |8 cemecTp |9 cemectp

Bunbl yueOHOIT esTenbHOCTH

KonTakTHas aynuTopHasi padoTa 00y4yaromuxcs ¢ 28 2 26
npemnojasareJieM, Bcero
JIek1IMOHHBIE 3aHATUSA 10 2 8
[IpakTryeckue 3aHATUA 4 4
JlaGopaTopHbie 3aHITHS 12 12
KontpomnbHbie paboThl 2 2
CamocTrosiTeibHas padoTa 00y4aOmuxcs, B T.4. KOHTAKTHasi 107 34 73
BHeayIUTOPHas padoTa o0y4yarommxcsi ¢ nNpenoaasarejieM, Bcero
[ToaroroBka K TECTUPOBAHUIO 58 34 24
[ToaroToBka Kk KOHTPOJIBHOM paboTe 32 32
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETa 17 17
IHoaroroBka u craya 3K3amMeHa 9 9
Oo0mas TpyA0eMKOCThb (B Yacax) 144 36 108
Oo0mas TpynoemMkocTh (B 3.e.) 4 1 3

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
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Ta6muma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACSATEIHHOCTH

HazBanus paznenos (Tem) f;f' [Ipak. | JIa6. | Cawm. Bcer(%:;COB dopmMupyembie
TUCIIUILINHEI ” | 3aH., 9 | pab. |pab., q KOMIIETEHIIUHU
q 9K3aMEHA)
8 cemecTp

1 O6uue cBeneHns: 00 HHTErpaIbHBIX 1 - - 12 13 IK-1
cXeMax ¢ MporpaMMHUpyeMoi
ctpyktypoit (UCIIC)
2 Merononiorus v MapupyT 1 - - 12 13 IK-1
npoektupoBanus Ha [TJIMC
3 Crpykrypa CAIIP nus - - - 10 10 [TK-1
npoektupoBanus Ha [IJIMC

Uroro 3a cemectp| 2 0 0 34 36

9 cemecTp

4 SI3pIku omrcaHUs ITU(POBBIX 4 4 12 33 55 [TK-1
ycrporictB (Hardware Description
Languages - HDL)
5 @yHKIMOHANbHAS BepUpUKaILUL 2 - - 8 10 [K-1
HDLonucaunnii
6 Cuntesupyemoctb HDL-onucanmii 2 - - 16 18 [K-1
7 ApXHUTEKTypa U CXEMOTEXHHUKA - - - 16 16 [TK-1
[JINC

Hroro 3a cemectp| & 4 12 73 97

Uroro| 10 4 12 107 133

5.2. Conep:xanue pa3esoB (TeM) JTUCHUNINHBI

Coneprkanne pa3ienoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B TadymIe 5.2.
Tabmuma 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)

npoexktupoBanus Ha [TJIMC

MIPOEKTUPOBAHUS Ha
IIJINC. OcHOBHBIC STaIIbI
MPOEKTUPOBAHUS IU(PPOBBIX
ycrpoiicts Ha [TJIMC

HasBanus paznenos (Tem) Coneprxanue pasienon (Tem) Tpynoemxocts dopmMmupyembie
JUCLIUIIAHBI JUCLUIUIAHEI (B T.4. IO JEKIUIM) (eKUMOHHBIC KOMIIETEHIINU
3aHATHUSA), U
8 cemecTp
1 O6uue cBenenus oo OO6ume cBeaeHus oo 1 IK-1
MHTErPAJIbHBIX CXEMaX C WHTETPATbHBIX CXEMax C
IIpOrpaMMUpPyEMOU IPOrpaMMHUPYEMOU CTPYKTYpPOH
ctpyktypoit (UCIIC) (UCIIC). Knaccudukarus
U(PPOBBIX MUKPOCXEM
ApXUTEKTypa U CXEMOTEXHUKA 0 [K-1
[IJINC. Cuctemsl ¢
ucnosnbs3oBanueM [1JIMC
Hroro 1
2 Metogonorus 1 MmapuipyT | Meroaonorus u MapuipyT 1 TIK-1

Hroro
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3 Crpyktypa CAIIP nns Crpykrypa CAIIP nus 0 [K-1
npoektupoBanus Ha [TJIMC npoektupoBanus Ha [TJIMC

Hroro -

Hroro 3a cemectp 2
9 cemecTp

4 SI3piku onrcaHus IUGPOBBIX | SI3bIKK onMcaHust UPPOBBIX 4 ITK-1
yctporictB (Hardware ycrpoiictB (Hardware Description
Description Languages - HDL) [ Languages - HDL)

HUroro 4
5 OyHKIMOHAIBHAA OyHKIMOHANbHAS BEpUDUKAITUSL 2 [K-1
Bepudukanus HDLomucanuii | HDLonucanwmii

Hroro 2
6 Cunresupyemocts HDL- Cunreszupyemocts HDL-onucannii 2 [K-1
OINMCAaHUM Utoro 2
7 Apxurtexkrtypa u ApXUTEKTYpa U CXEMOTEXHHKA 0 [TK-1
cxemorexHuka [1IJIMC [IJINC. Cuctemsl ¢

ncnons3zoBanuem [IJINC.
Hroro -
Uroro 3a cemectp 8
Hroro 10

5.3. KonTposbHbie padoThl

Bupl KOHTPOJIBHBIX Pa0OT M Yachl HA KOHTPOJIbHBIC paOOTHI MPUBEICHBI B Ta0HIIE 5.3.
Ta6ymma 5.3 — KoHTposbHbIE pabOThI

No .. | Bupl KOHTPOJIBHBIX pa60T|prz[oeMKOCTL, q

dopmupyembie KOMIETEHIIMH

9 cemecTp
1 |KOHTpOJIBHaSI pabora 2 IK-1
Hroro 3a cemectp 2
Hroro 2

5.4. JlabopaTopHbIe 3aHATHSA

HaunmenoBanue nabopaTopHbIX paboT rpuBeeHo B Tadnure 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOpHBIX padboT

HasBanwus paznenos (tem) | HaumeHnoBaHue 1abopaTOpHBIX dopMupyembie
JUCUUTIINHBI pabor Tpynoemkocts, ¥ KOMIIETEHIINHU
9 cemecTp
4 SI3p1kM oMMCaHUs Coznanne npoekrta B Quartus II. 4 [TK-1
U (POBBIX YCTPOICTB Jlornueckue cxemsl
(Hardware Description CdeTyukH U JeIUTENN YaCTOThI 4 ITK-1
Languages - HDL) MamyHbl KOHEYHBIX COCTOSHMIA 4 TIK-1
(FSM)
Hroro 12
Hroro 3a cemectp 12
Hroro 12

HanmeHoBaHMe NpaKTHYECKUX 3aHATHH (CEMHUHAPOB) PUBEACHO B Tabmwuie 5.5.

5.5. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

Tabmuua 5.5. — HanmeHoBaHME PAaKTUYECKUX 3aHATUH (CEMUHAPOB)
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HasBanus paznenos (Tem) HanmMeHoBaHMe MPaKTUYECKUX dopmMmupyemble
JUCLUILIMHBI 3aHATUN (CEMHHAPOB) Tpynoemkocts, 1 KOMIIETEHIIUH
9 cemecTp
4 SI3p1ku onMcaHus [{udpoBsie IOrHYeCKUe CXEMbl 2 IIK-1
IH(POBBIX yCTPONCTB SI3p1kH omMcaHMs TU(POBBIX 2 [IK-1
(Hardware Description yerpoiicts (Hardware Description
Languages - HDL) Languages - HDL)
Hroro 4
Hroro 3a cemectp 4
HUroro 4

5.6. KypcoBoii npoexkT / kypcoBasi pabora
He npeaycmoTpeHo yaeOHBIM MIJIaHOM
5.7. CamocTosiTesibHas pabora

Bunbr camocTosaTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMble KOMIIETCHIINH TPEICTaBICHBI B
tabiuue 5.7.
Ta6mmma 5.7. — Buasl caMOCTOSATEIbHOM pabOThI, TPYJA0EMKOCTh M (POPMHPYEMBIE KOMIETEHITUN

HasBanus pasnenon Bret . Tpynoemkoctb, | DopMupyembie Dopmbl
(TeM) TUCIUTLTAHBI CaMOCTOATCILHON q KOMITETCHITH KOHTPOJIS
paboThI
8 cemecTp
1 O6mue cBenenua 06 |IloaroroBka x 12 TIK-1 TectupoBanue
WHTETPAJIbHBIX CXEMaX C | TECTUPOBAHUIO
MPOTPaMMHUPyEMOI
cfpyETypoﬁp(yI/ICHC) Hroro 12
2 Merognosiorust u [TonroroBka k 12 [TK-1 TectupoBanue
MapuipyT TECTUPOBAHUIO
?{[}([);IIEH/I[)OBEIHI/I}I Ha Troro 2
3 Crpykrypa CAIIP nns |[ToarotoBka k 10 ITK-1 TectupoBanue
MIPOCKTUPOBAHUS Ha TECTUPOBAHUIO
I[JINC Hroro 10
Hroro 3a cemectp 34
9 cemecTp
4 SI3p1KM OTMCaHUS IToaroroBka k 12 IIK-1 KonTponbhas
UPPOBBIX YCTPOUCTB  |KOHTPOJIBHOM padoTte pabora
(Hardware Description  |TToaroroBka k 4 [TK-1 TectupoBanue
Languages - HDL) TECTUPOBAHUIO
ITogroroska k 17 IIK-1 JlaGopatopHas
nabopaTopHoii padore, pabota
HamucaHUe OTYeTa
Hroro 33
5 dyHKUMOHAIbHAS IToaroroBka x 4 I1K-1 KonTponbhas
BepuduKanus KOHTPOJIBHOU paboTe pabota
HDLonucaunii IloaroroBka k 4 IIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 8
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6 CUHTE3UpPyEMOCTh [TonroroBka k 8 IK-1 KonTponbhas
HDL-onmcanmii KOHTPOJILHON padoTe pabota
TToaroroBka x 8 T1K-1 TectupoBanue
TECTHUPOBAHUIO
Hroro 16
7 Apxurtekrtypa u [TonroroBka k 8 IK-1 KonTponbhas
cxemorexnuka [IJIMC  |koHTpONBHOI padoTe pabota
TToaroroBka x 8 T1K-1 TectupoBanue
TECTHUPOBAHUIO
Hroro 16
Uroro 3a cemectp 73
TloaroroBka u cmaua 9 DOK3aMeH
JK3aMeHa
Hroro 116

5.8. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBEeTCTBUE KOMIIETCHIIUM, (POPMUPYEMBIX MPU U3YUYCHHUH TUCIHUIUIUHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie 5.8.

Tabnuna 5.8 — CooTBETCTBUE KOMIETSHINH, (POPMUPYEMBIX TIPH U3YUYECHUH JUCIUTLINHBI, U BUJOB
3aHATUN

Bunet yueOHOIM nesTeNbHOCTH

DopmupyembIe JIab. CaM. DopMBI KOHTPOJIS
KOMIIETCHIINU Jlek. 3aH. |[Ipak. 3aH.
pao. pab.
IK-1 + + + + Kontponbnas paboTa,

JlaGopartopHnast paboTa,
TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucremMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
PeiituHrosas cucrema He UCTIOIB3YETCS
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 0O0ecneyeHue TUCHMIIINHBI
7.1. OcHOoBHasi IMTEpaTypa

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

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. 3otoB B. IO. [IpoekTpoBaHne BcTpauBaeMbIX MUKPOIIPOLIECCOPHBIX cucTeM Ha ocHoBe ITJIMC
¢upmbl XILINX®. - M.: I'opsauas aunus-Tenexkom, 2006. - 519¢ (nanuune B 6udaunoreke TYCVYP - 41
9K3.).

2. Yrpromos E. I1. Iludposas cxemorexHuka: Yue6Hoe mocodue aist By30B. - 2-€ U3]1., Iepepad. u
nor. - CIT16.: BXB-IletepOypr, 2004. - 782c. (nannuue B 6ubnmoreke TYCVYP - 20 5k3.).

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

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI
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http://e.lanbook.com/book/60976
https://e.lanbook.com/book/73058

1. [IporpaMmMupoBaHHe JOTHYECKUX HMHTErpajbHBIX cXeM: MeToauueckue yKazaHUs K
nabopatopaeim paboram / f. B. Kprokos, [[. A. [TokamecTtoB, XK. T. Dpasiaees - 2014. 51 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/3898.

2. IIporpaMmMupoBaHie JOTMYECKUX HHTETpalbHBIX cXeM: MeToquueckue yKa3aHUS K
nabopatopaeim paboram / f. B. Kprokos, [[. A. [TokamecTtoB, XK. T. DpasiaeeB - 2014. 51 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/3898.

3. [IporpaMMupoBaHue JOTHUYECKUX HHTETPalbHBIX cxeM: MeTonudyeckue yKa3aHUs IO
MIPOBEJICHUIO TIPAKTUYECKUX 3aHATHH U OpraHU3alMK cCaMOoCTOATeNbHOM 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 IJIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEJIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSAM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 M1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmapara:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(eccuoHATbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIMHBI PEKOMEHAYETCSl 00pallaThCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunajbHO-TeXHHYECKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOM
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

Yuebnas aynutopus "lludpoBas cBsa3p": yueOHass ayauTOpus s MPOBEACHUS 3aHITHUI
JMEeKIUOHHOTO THUIMa, yueOHas ayauTOpus IS MPOBEACHUS 3aHITUNH MPAKTUUYECKOTo TUMa, ydyeOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHATUU 1a00OpaTOpPHOTO TUMa, yueOHas ayauTOpus s IpPOBEIECHUS
3aHSATUN CEMHUHAPCKOTrO THIA, TOMEIICHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabort), moMeleHue AJsl MPOBEACHUS TPYNIOBBIX U HHANBUIYAIbHBIX KOHCYIbTAINH, TOMEIICHUE IS
MPOBEJICHUS TEKYILETr0 KOHTPOJS U MPOMEXYTOYHOM aTTecTaluu, MOMEIIEHUE ISl CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckas ob6macte, T. Tomck, Bepiauna 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;
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8.3. MaTepuaibHO-TeXHHYECKOE M POrpaMMHOe o0ecreyeHue 1Jisl JIa0opaTOpPHBIX padoT

Yuebnas aynutopus "lludpoBas cBsa3p": yueOHass ayauTOpus s MPOBEACHUS 3aHITHUI
JMEeKIUOHHOTO THUIMa, yueOHas ayauTOpus IS MPOBEACHUS 3aHITUNH MPAKTUYECKOTro TUMa, ydeOHas
ayauTOpHUs IJs MPOBEACHUS 3aHATUU 1a00OpaTOpPHOTO TUMa, yueOHas ayauTOpus s IpPOBEICHUS
3aHSATUNA CEMUHAPCKOTrO THIA, MOMEIICHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabort), moMeleHue Al MPOBEACHUs TPYNIOBBIX U HHANBUIYAIbHBIX KOHCYIbTAINH, TOMEIICHUE TS
MPOBEJCHUS TEKYIETO KOHTPOJS U MPOMEXKYTOYHOM aTTecTaluu, MOMEIIEHUE ISl CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckas o6macte, T. Tomck, Bepimanna ynuna, a. 47, 309 ayn.

Omnucanne 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 caMocTosATeNbHONW pabOThl UCIOJIB3YIOTCS YyueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KJIACCHI),
PacCTONIOKEHHBIC TI0 aJIpecaM:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuua, a. 47, 126 ayn.;

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

Onucanue nMeronerocs 000pya0BaHus:

- yueOHasi MeOeb;

- KOMITBIOTEPHI;

- KOMITBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTEepHET» M 00eCIeYnBaIOT JOCTYI B AJIEKTPOHHYIO
nHpopmanmonHo-00pazoBaTenbHyo cpeny TYCYPa.

[TepedeHs mpOrpaMMHOTO 0OCCTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuaibHO-TeXHHYEeCKOe o0ecneyeHue TUCHUIIMHBI IJIs1 JIMI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIONIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUSI.

[Ipu 3aHATUSAX ¢ OOy4YaIOUIMMHCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi uHQopManuu B JOCTYMHBIX (opMax, MOOUIBHON CHUCTEMBI MPENoAaBaHUS
JUTsL 00YYaIOIIUXCSl ¢ UHBAUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOM 3aHMMAIOTCs 0OyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOU, MYJIbTUMEIUUHOU CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIOIIMMUCS C HAPYLIEHUSIMU 3PEHUs TPEIYCMOTPEHO UCIOJIb30BAHUE B
JMEKIUOHHBIX U y4EOHBIX ayAUTOPHUSIX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 11 KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHsATHSAX ¢ OOYyYAIOMIMMHCS C HAPYUWIEHHWSIMH ONMOPHO-ABUraTeJbLHOr0 ammaparta
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMALMU U APYrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHoi nHpoOpMaIMU B JOCTYMHBIX popMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJei ¢ MHBAJIUIHOCTBIO.

9. OI[eHO‘IHI)Ie MaTepuajJbl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3yYCHUSA
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JTUCIUTIINHDBI

9.1. Coanep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOUYHOI aTTecTalNu

JUis OLICHKHU CTeNeHu cHOPMUPOBAHHOCTHU U YPOBHS OCBOCHHS 3aKPEIUICHHBIX 3a JUCIUIUIMHON

KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

Hassanus pasnenos (rem) @opaHpyembie ®opmbl kKoHTpoItst | OueHounbie MaTepuaisl (OM)
JUCUHUIIIUHBI KOMIIETEHILIUH
1 O6uue cBenenus o0 IK-1 TectupoBaHue [IpumepHbIil nepedeHb
MHTETPAJIbHBIX CXEMaX C TECTOBBIX 3aIaHUI
MIPOTPaMMUPYEMOM CTPYKTYPOIl
(UCIIC)
2 MeTtoaoJiorusi U MapuipyT IK-1 TectupoBanue [IpuMepHBIi TEpeUeHb
npoektupoBanus Ha [IJIMC TECTOBBIX 3aJaHUI
3 Crpyxrypa CAIIP nns IIK-1 TectupoBanue IIpuMepHBIil IepeyeHb
npoexktupoBanus Ha [TJIMC TECTOBBIX 3aJaHUN
4 S3piku ommcanus mugposeix | [1K-1 KonTponbsHas [TpumepHsIil nEpeyeHb
yctpoiicts (Hardware pabora BapHaHTOB (3aaHUI)
Description Languages - HDL) KOHTPOJIBHBIX paboT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
5 OyHKUHMOHANIbHAS [IK-1 KontponbHas [IpumepHsIil nEpeYEHb
Bepudukanus HDLonucanuit pabota BapHaHTOB (3aaHUIA)
KOHTPOJIBHBIX paboT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIIMOHHBIX
BOITPOCOB
6 Cunre3zupyemocts HDL- IIK-1 KoutpoinbHas [IpumepHsIil nEpEUYEHD
OnucaHui pabota BApUAHTOB (3aJaHUi)
KOHTPOJIBHBIX PaboT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
7 ApXUTEeKTypa u IIK-1 Kontponbhas [IpumepHsIil nEpEYEHD
cxemorexHuka [IJINC pabota BapHaHTOB (3a4aHUM)
KOHTPOJIbHBIX padoT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB

[Ikama oneHkn CHOPMUPOBAHHOCTH OTACIBHBIX IJIAHHUPYEMBIX PE3YJbTATOB OOyUYCHHS II0
JTUCIUILIMHE TpUBeAeHa B Tabmuie 9.2.
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Tabnuna 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyUYEHHUS IO

JAUCLUILIIMHE
®dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CHUCTEeMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIOB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xoporio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKariue
CYMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYMMBI 0aioB 3HAHUSA MPUMEHEHHE
HABBIKOB

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

Onenka ®opmyaupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIIUH

2 He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIIHLHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiatbcs A 6ojee IeTalbHOTO €ro YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIH 3JIEMEHT CO/IEPKaHUSI CUCTEMHO, TPOU3BOJIBHO U I0Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTaMU COJEP>KaHUS AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAaHNN JUCHUITIINHEIL.
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9.1.1. IlpuMepHBIii NepeYyeHb TECTOBBIX 3aJaHUM

1. Ha s3pike Verilog 00bsIBUTH MacCHB mem M3 YEThIPEX §-MU pa3psAHBIX PETUCTPOB MOKHO C
MOMOIIbI0 KOHCTPYKIIUU:
a) reg [7:0] mem [3:0];
6) reg [3:0] mem [7:0];
B) reg [7:0] [3:0] r;
r) wire r [7:0] [3:0];
2. B pesynbrate BeimonHenus omnepanuu d=!(4’b0110*4°b0111+4’b0101), d Oyner umers
3HaYCHUE:
a) 1’dl;
6) 1°d0;
B) 4°d0100;
r)4’d1011;
3. Jlns mepenauu NaHHBIX MEXIY ABYyMs ycTpoiicTBamu (master u slave) mo unTepdeiicy SPI
WCIIONB3YIOTCS IIMHBIL:
a) miso, mosi, sclk, en, rst;
0) miso, mosi;
B) miso, mosi, preset, sclk;
r) miso, mosi, sclk, ss;
4. OObsABICHBI IBE NIEpEMEHHbIE: Treg a; wire b; [IpucBouTh 3TUM MepeMeHHbIM 3HaueHue 1°bl
MO3KHO C MOMOIIBIO KOJa!
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"bl;
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 umeth nepemenHas C:
a) 3’b101;
0) 3’bl11;
B) 3’b010;
r) 3°’b011;
6. BpiOepuTe mpaBUNBbHBIN BapUaHT OO0BSABICHUS ABYXMEPHOIO MAacCHUBa PETUCTPOB U3 8-MU
AIIEMEHTOB:
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. YuCHo «-5» B IPSIMOM U JONOJHUTEIBHOM KOJIE:
a) 101; 010;
6) 1101; 1011;
B) 1011; 1101;
r) 010; 101 ;
8. IIpu momaue Ha RS tpurrep komOunamuu (S=0, R=1) npoucxonur:
a) YcTaHOBKa BBIXO/HOTO 3HAYCHHUS,
6) COpoc BBIXOIHOTO 3HAUYCHHUS;
B) XpaHeHHUe 3HAYCHHUS,
r) OTO 3ampeuieHHOe COCTOSTHUE |
9. KommenTapuu Ha si3pike Verilog MOTYT HAUMHATHCS C CUMBOJIA:
a) $;
0) "
B) //;
r) #;
10. TIlpu oObsBinenuu peructpa reg [5:0]a=7"b1011011;
Peructp Oyzaer uMeTs 3HaUCHHE:
a) 1011011;
6) 011011;
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B) 1101101;
r) 101101;

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

1. dats onpenenenue noustuio [IJIMC. Pacckazare o tunax ITJIMC, xotopeie Bol 3HaeTe.
Onucats cemeiictBa IIJIMC Altera/Intel Cyclone, 0603Ha4uTh UX 00JACTh UCTOJIB30BAHMS,
IPUBECTH OCHOBHBIE TEXHUYECKUE XapaKTepucTuku no nokoneHusMm (¢ Il mo X). OGpatuth
BHHMaHue Ha omiinuue [IJIMC pa3HbIX nokoneHui.

2. IlepeuncnanTh OCHOBHBIE ONEPATOPHI A3bIKa IporpaMMupoBanus Verilog, mpuBecTH mpUMeps
UCIIOJIb30BaHUsl OCHOBHBIX OIEpPaTOpoB. Paccka3zaTh O NPEACTAaBICHUM IOJOXKUTEIbHBIX U
OTpULIATENbHBIX uncen Ha s3bike Verilog HDL, npuBectu mpumep npeacTaBlieHHUs yucen B
JIBOMYHOM, TECATUYHON U MIECTHAAUATEPUYHON CUCTEME UCUUCIICHU .

3. Pacckazatb 00 omeparopax «case», «for», «if...else», 0003HaUNTH X 00JIACTh UCTIONH30BAHUS,
NPUBECTU NMPUMEPHI UCHoNb30BaHus Ha s3bike Verilog HDL. JlaTh onpeneneHus MOHSITHIO
«MYJBTHUILIEKCODPY», «IEMYJIbTHIIEKCOP» U «Iemudpatop», 0003HAYUTH HUX 00JaCTh
UCTIOJIb30BaHUs, IPUBECTH MPHUMEPHI UCIONb30BaHus Ha si3bike Verilog HDL.

4. JlaTh ompeJeNeHue MOCiIeI0BaTeIbHOMY U MapajiieIbHOMY MHTEpQEicy nepenauyn JTaHHBIX,
HAa30BUTE HE MeHee NBYX HHTepdeiicoB kaxnaoro tuma (3a uckiaouenuem SPI). JlaTh
onpenenenune SPI untepdeiicy u pacmuppoBky adb6peuarypst SPI. Ilepeuucnure u
0003HaYbTE OTJIMYMS, UCIIONB3YsI BPEMEHHBIEC TUarpaMMsbl, pesxxuMoB paboTsl SPI nntepdeiica.
Onumure npuHimn padotsl SPI unrepdeiica. [lath onpenenenue u onucaTh perucTp CABUTa Ha
s3pike Verilog HDL. TTokaxuTe, Kak BBITIOJHSIETCS MOIKIIOUYEHUE 2-X U 00Jiee yCTPOUCTB IO
SPI untepoeiicy.

5. Hath onpeaeneHue MOHITHIO «MallliHA KOHEYHBIX COCTOSHUIY. Pacckazath 00 m3BecTHBIX Bam
TUIAX MaIluH KOHEYHBIX COCTOAHUN. O003HaYNTh 001aCTh UCIIONB30BAHUS U IIPUBECTHU IIPUMEP
OTMCAHUsl MAIIMHbI KOHEYHBIX cocTOsSHUN Ha sA3bike Verilog HDL. O603HaunTh OCHOBHBIE
AJIEMEHTBI MAIIMHBI KOHEUYHBIX COCTOSHUM, TOSACHUTH MPUHLUT €€ PaOOTHI.

9.1.3. [IpuMepHBbIii 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, TEMOHCTPUPYIOLINE paObOTy JEIUTENS.

2. PeanuzoBath 16 — pa3psaHblid CYETYUK C BO3MOKHOCTBIO pEBEpPCUBHOTO cyeTa. Hampasienue
cyeTa yKa3bIBaeTCsl JIOTUYECKUM ypOBHEM Ha BXxoje. Jlornueckuii HOJIb — MpUOABIISET EANHHUILY,
Jlormueckas eMHUIIA — OTHUMAET.

3. Peann3oBaTh BHIYMCIUTENBHOE YCTPOUCTBO JIJIS CJIOKEHUS, BBIYUTAHUS U YMHOXKEHUS IBYX
KOMILIEKCHBIX YHCel. BXOOHBIMU TaHHBIMM JIJISI YCTPOMCTBA SBIISIETCS YeThIpe 12-pa3psaaHbixX
yuclna, rae
NepBbIe JBa: peaJlbHOE U MHMMOE 3Haue€Hue MEePBOro 4ucia, NOCIeIHNe J1Ba: pealbHOe U
MHUMOE 3HaueHue BToporo yucia. O0bACHUTH BHIOOP Pa3psiIHOCTH BHIXOAHBIX TAHHBIX.

4. Peanu3zanus CIBUTOBOTO pETHUCTpa C pas3psaaHocThio 7 Ha Verilog. B xauecTBe BXOIHOTO
CUTHaJla HCIOJIb3yeTCs OJHOpaspsAHas NIMHA, MOJKIIOYEHHas K MIajuieMy paspsay
CIABUTOBOT'O perucTpa. B kauecTBe BbIX0OAa UCMIONB3YETCS CEMUpa3psAHAasl IMHA TOIKITI0YEHHAs
KO BCEM paspsiiaM CIBUTOBOTO peructpa. PazHuia mexay OloKupyroleM U HeOJIOKUPYIOIeM
MIPUCBOCHHUEM.

5. PeamuzoBath Ha si3b1ke Verilog 8— pa3psiiHbIN CYETUHK.

9.1.4. Tembl 1a00paTOPHBIX padoOT

Coznanue npoekra B Quartus II. Jloruueckue cxembl
. CYeT4MKH U AETUTEIN YaCTOTHI
. Mamunbl koHeuHbIX cocTossHHM (FSM)

W —

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTeNbHas paboTa CTyAICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.
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Hauatp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yuyeOHBIMH MaTepuajiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJipHO
oOpamaTbCcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JUCITUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3

MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HMHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH 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 OTBETHI

IIpeuMy1ieCTBEHHO POBEPKA
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 MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B II€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
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— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHHE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydarommXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHnEe HHPOopManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOI0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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