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OueHouHbIE MaTepUabl — 3TO COBOKYITHOCTh Y4€OHO-METOINYECKUX MATEPUAJIOB
(KOHTPOJBHBIX 3a/IaHUM, ONUCaHUM (HOPM U MpoLeayp), TPEeIHA3ZHAYCHHBIX I OLIEHKH
KAuecTBa OCBOEHMS OOYyYalIIMMHCS [JAHHOM JUCUUIUIMHBI KaK YacTH OCHOBHOW
npodeCCUOHAIBHONM 00pa30BaTEIbHON MPOrpaMMBI.

Ilenb — OLIEHUTh COOTBETCTBUE 3HAHWM, YMEHMH W YpPOBHS NPUOOPETEHHBIX
KOMIETEHIMH, 00ydYaromuxcs HeasM U TpeOOBaHUSIM OCHOBHOW MpodeccroHalbHOM
oOpa3oBaTeNpHOM NpOrpaMMbl B  XOJ€ MPOBEACHUS TEKYILEro KOHTPOIS H
IIPOMEKYTOUYHOU ATTECTALUU.

OcHoBHass 3amadya — O00eCHeYHTh OLEHKY YpPOBHS CQOPMUPOBAHHOCTH
OOLIEKYIBTYPHBIX, 0OHIENPO(ECCHOHANBHBIX W MNPOo(EeCCHOHATBHBIX KOMIETEHIUH,
npruoOpeTaeMbIX 00y4YaroIMMCsl B COOTBETCTBUU C 3TUMH TPEOOBAHUSIMU.

KoHTposnb 3HaHuii npoBoautcs B popMe TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOU
aTTecTaluu.

Texkymuil KOHTPOJIb YCIIEBAEMOCTH IPOBOJUTCS € LEJIBIO ONPEAEICHUS CTEIICHU
YCBOGHUS y4eOHOro MarTepuana, CBOEBPEMEHHOTO BBISBICHHUS U  YCTPaHEHUS
HEJOCTAaTKOB B TOJArOTOBKE OOYYAIOMIMXCA W MPUHATUS HEOOXOAMMBIX MEpP IO
COBEpIICHCTBOBAHMIO METOAMKH TPENoAaBaHus Yy4eOHOM AUCHUIUIMHBI (MOIYJs),
opranu3zanuu padboTel OOyYAIOMIMXCS B XOA€ YYEOHBIX 3aHATUH M OKa3aHUS WM
VHJIMBUTyaJIbHOW TOMOIIY.

K KOHTpoOmIO0 TEKyHmIel yCrneBaeMOCTH OTHOCSTCS NPOBEPKA 3HAHWM, YMEHHU U
HABBIKOB, MPUOOPETEHHBIX OOYYAIOIIMMHUCS B XOJE BBIINOJHEHUS HHIWBHUAYaTbHBIX
3aJlaHUid Ha MPAKTHYECKUX 3aHATHSAX W JiabopaTtopHbix padorax. Ilpu oueHuBaHuu
pE3yIbTAaTOB OCBOEHHUS MPAKTHUECKUX 3aHATUN W J1a0OpaTOpHBIX pabOT MpUMEHsETCs
IIKaJIa OLEHKU «3a4T€HO — HE 3auTeHO». KonnuecTBo J1abopaTOpPHBIX M MPAKTHUECKUX
paboT U UX TeMaTHKa olpejesaeHa pabodeil MporpaMMoil TUCHUIUIMHBI, YTBEPKIACHHON
3aBelyIOIINM Kadeapo.

Pe3ynprar  BBITOJIHEHMS  KaXAOTO  WHAUBUAYAJIBHOIO  3aJaHMs  JOJDKEH
COOTBETCTBOBATh BCEM KpPHUTEpPUSM OLEHKH B COOTBETCTBUU C KOMIIETCHIUSIMM,
YCTaHOBJICHHBIMH JUISI 33JaHHOTO pa3/iesia AUCIUIUINHBIL.

[IpoMeXyTOUHBI KOHTPOJIb IO JUCUUIUIMHE OCYILUECTBISETCS IPOBEACHUEM
DK3aMEHa.

dopMa NpPOBENECHHS SK3aME€HAa — I[HMCbMEHHBIA OTBET 110 YTBEPKICHHBIM
HK3aMEHAMOHHBIM OuieraMm, c(OpMYJUMPOBAHHBIM C YYE€TOM COJIEp)KaHHUsS y4eOHOH
JUCIUIUIMHBL. B 3K3aMeHallMOHHBIN OWJIET BKIIIOYAETCS JIBa TEOPETUUYECKUX BOMpPOCa U
onHa 3agada. [locne BBINMOJHEHHUS] TUCBMEHHOM pabOoThl 00y4aeMoro mpoU3BOAMUTCS €€
OLICHKA MperoAaBaTeieM U, MpU HEOOXOIMMOCTH, MPOBOIUTCA TEOpeTUUecKas Oecena ¢
00y4JaeMbIM JUIsl yTOUHEHHS K3aMEHAI[MOHHOM OLEHKU.



l'[acnopT OLCHOYHbIX MaTepPHUaJa0B 110 JUCHUILINHEC

Ne | KonTposupyembie pa3aeJibl Kon Bupn, meron, popma
n/m | (TeMbl) IMCHUILINHBI KOHTPOJIUPYeMOii OLICHOYHOI'0
KOMIICTCHIIUU (I/I.]'[I/I MEpPONIPUATUA
e¢ yacTu)
1. OCHOBHBIC CBEJICHUSA 0 SK3aMEH
MPOrPaMMHUPYEMOM  JIOTUKE H  S3BIKE
VHDL
2. KouseiiepHas obOpaboTka u SK3aMEH
MapajuieIbHBIC ONEPaTOPhI
3. Peanuzanuu  NpOTOKOJIOB  Mepeaadyu SK3aMEH
naHubix Ha [TJIMC. Yacts 1 [IK-1.2
4. Peanmuzanmss ~ MpOTOKOJIOB — MEpeaadu SK3aMEH
naHubeix Ha [TJIMC. Yacts 2
5. Peanuzanust ~ OpoTOKOJIOB  Iepeaadu 3K3aMeH
naHubeix Ha [TJIMC. Yacte 3
6. CucreMbl Ha KpUCTaJIJIe HA OCHOBE 3K3aMeH
nporeccopa Nios I

Kpurepun ouenuBanusi ypoBHs c(HOPMUPOBAHHOCTH KOMIETEHUUH B IMpoIecce

BBITNIOJIHEHUSI TAOOPATOPHBIX padOT U MPAKTUYECKUX 3aAHSITHIM:

41%-60%  npaBUIBHBIX  OTBETOB  COOTBETCTBYET IOPOTOBOMY  YPOBHIO
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUU HA JaHHOM dTarie ee (OpMUPOBaHMUS;
61%-80% mOpaBUIBHBIX OTBETOB COOTBETCTBYET MPOJABUHYTOMY YPOBHIO
c(hOpMHPOBAHHOCTH KOMIIETEHIIUU HA JAaHHOM dTare ee (OpMUPOBAHMUS;
81%-100% nOpaBUIBHBIX OTBETOB COOTBETCTBYET JSTAJIOHHOMY  YPOBHIO
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUN HAa JAHHOM JTare ee¢ (OpMUPOBAHUS.
CdopMupoBaHHOCTh YpOBHA KOMIIETEHLUUA HE HUXKE MOPOTrOBOTO SIBISIETCS

OCHOBAaHMEM JUJIsl JOINYyCKa 0OydYarolerocs K MpOMEXYTOYHOW aTrTecTaluy MO JTaHHOH
TUCLIUILIMHE.

DopMOM MPOMEKYTOUYHOM aTTECTAUMUM [0 JAHHOM JHUCUUIUIMHE SBJISECTCA

sK3aMmeH, oneHuBaeMblii 1o mnpuHsAToil B ®I'BOY BO «PI'PTVY» uerbipexOamibHON
CUCTEME: «HEYIOBIETBOPUTEIBHOY, «YAOBICTBOPUTEIBHO», «XOPOLIO» U «OTIIMYHOY.

KpI/ITepI/II/I OLICHUBAHU L HpOMG)KYTO‘IHOfI aTTeCTallMu MPCACTABJICHBI B Ta6J'II/IHG 1.




Tabnuna 1 - Kputepuu orieHHBaHus TPOMEKYTOYHOM aTTecTanuu (JlabopatopHbIe U

HpaKTHq€CKHCSaHHTHH,SKBaMCH)

IIIxana oneHNBaHUA

Kpurepuu onennBanus

«OTJINIHO»

«OTAMYHO» 3aCTyKUBACT CTYJCHT, OOHAPYKUBIIUN
BCECTOPOHHEE, CUCTEMATUYECKOE U TITyOOKOe 3HaHHUE
y4eOHO-ITPOrpaMMHOT0 MaTepuaia, yMeHue cBOOOHO
BBIITOJIHATD 3aJaHus, IPELYCMOTPEHHBIE IPOIPAMMOH,
YCBOUMBIIMM OCHOBHYIO M 3HAKOMBIN C TOTIOJTHUTEIBHON
JUTEpaTypOr, peKOMEHIOBaHHOM ITporpaMmoit. Kak npasuio,
OLICHKA «OTJIMYHO» BBICTABIISIETCS CTYAEHTaM, YCBOUBIINM
B3aMMOCBSI3b OCHOBHBIX MMOHATHI JUCIUILIMHBI B UX
3HAYEHUU AJi IproOpeTaemMoil mpodeccuu, MPOSBUBIINM
TBOPYECKUE CIIOCOOHOCTH B IOHUMaHUU, U3J0KEHUU U
UCIOJIb30BaHUU YUEOHO-IPOrPaMMHOI0 MaTepuaa.

«XOpoIo»

«Xopomioy» 3acyXKUBAET CTYJEHT, OOHAPYKUBIINN MTOJHOE
3HaHHE YYEOHO-TTPOrPaMMHOTO MaTepuana, yCIenHo
BBITIOJIHSIFOIIUM MTPETyCMOTPEHHBIE B POTpaMMe 3aJaHus,
YCBOMBILHN OCHOBHYIO JIUTEPATYPY, PEKOMEHJOBAHHYIO B
nporpamMme. Kak rmpaBuio, olieHKa «XOpOII0» BBICTABIISIETCS
CTYJEHTaM, IMOKa3aBIINM CUCTEMATUYECKHUI XapaKTep 3HAHUI
M0 AUCIUILIMHE U CTIOCOOHBIM K UX CAMOCTOSATEIIBHOMY
MOTIOJIHEHUIO U OOHOBJICHUIO B X0JI€ JIaJibHEHIIIeH yueOHoH
paboThl U MpodhecCUOHATBLHOM eI TEIbHOCTH.

«YAOBJIETBOPUTEJIBHO»

«Y10BJICTBOPHUTEJIBbHO)» 3aCIIyKUBAET CTYJICHT,
OOHaPY>KUBIIIHIA 3HAHUS OCHOBHOTO Y4EOHO-TTPOTrPAMMHOTO
MaTepuaia B 00beMe, HeOOXOAMMOM IS JaJIbHEHIe yueOnl
¥ TIPEICTOSIICH pabOoThI MO CIIEIUATBHOCTH, CIIPABIISIOIIUICS
C BBINOJHEHUEM 33JIaHUI, TPETYCMOTPEHHBIX POTPAMMOH,
3HAKOMBIM C OCHOBHOM JIUTEPATYPOM, PEKOMEHI0BAHHOM
nporpammoit. Kak npaBuiio, oneHka «yJ10BIETBOPUTETBLHO
BBICTaBJISIETCS CTYI€HTaM, JOIYCTUBILIKUM MOTPEUTHOCTH B
OTBETE HA DK3aAMEHE U IIPH BBIITOJIHEHUH YK3aMEHALMOHHBIX
3aJlaHui, HO 00J1a1at0IIUM HEOOXOAUMBIMU 3HAHUSMU JUISI UX
YCTPaHEHHMsI 0]l PYKOBOJACTBOM NIPENOJABATES.

«HE
YAOBJICTBOPUTC/IBHO)

«HeynoB1eTBOPUTEIbHO» BBICTABIISIETCS CTYICHTY,
OoOHapy>KUBIIIEMY MPOOEIIbI B 3HAHUSX OCHOBHOTO Y4EOHO-
IPOrpaMMHOTO MaTepHaa, 10MyCTUBIIEMY
NPUHLUIINATBHBIE OITUOKHU B BBITIOJHEHUN
IIPEAYCMOTPEHHBIX ITpOorpaMmont 3ananni. Kak nmpasuino,
OLIEHKA «HEYJOBIIETBOPUTEIHHO» CTABUTCS CTYJICHTaM,
KOTOpBIE HE MOTYT MTPOJOJIKUTh 00yUEHHUE WU MPUCTYIUTH K
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npo(heCCUOHATBFHOM IeATEIHHOCTH 110 OKOHUYAHUH By3a 03
JOTOJTHUTENBHBIX 3aHATHHI 10 COOTBETCTBYIOIIEH
JUCLIUIIMHE.

KoHTpoJibHBIE BONPOCHI ISl 3AIHUTHI JTA00PATOPHBIX PA0OT M MPAKTHYECKHX
3aHATHI

. Kakossl otnnuurtensubie ocooennoctu [IJIMC tuna CPLD?

. KaxoBws1 otmnuutensabie ocooennoctu [IJIMC tuna FPGA?

3. OOBscHUTE Ha3HAUEHUE CUTHAJIOB B MMPOEKTE HA SI3bIKE OMUCAHUS alapaTypbl
VHDL.

4. OObBsicHUTE HA3HAYEHUE MIEPEMEHHBIX B IPOEKTE HA SI3bIKE ONMHUCAHMS ANIapaTyphbl
VHDL.

5. OObsicHUTE Ha3HAYEHHE KOMIIOHEHTOB B MPOEKTE Ha SI3bIKE OMUCaHUS

annaparypsl VHDL.

[Iepeuncnure ocHOBHBIE CBOMCTBA ITponieccoB B VHDL.

7. IpuBeauTe npuMepsl NOCIEAOBATENIbHBIX HU(PPOBBIX BHYTPUCXEMHBIX
IPOTOKOJIOB ME€PEIay JaHHBIX.

8. Kakoii npoTokoJ1 Ha3bIBAE€TCA CUHXPOHHBIM / aCHHXPOHHBIM?

9. Kakoii mpoTOKOJI Ha3bIBAETCS CUMIUIEKCHBIM / AYTIIIEKCHBIM / Oy IyTIEKCHBIM?

10.B ueM 3akirovaeTcst opranusais HHPOpMalMOHHOTO OOMEHa 10 TPUHITUITY
Master-Slave?

11.Kakas mukpocxema (Master unu Slave) nmeet mpaBo reHEpUpPOBaTh TAKTOBBIN
CUTHAJ B CHHXPOHHBIX MPOTOKOJIAX Mepe/ladyn JaHHbIX ?

12.00bscHUTH Ha3HAUCHUE THHUHN HHTEpdetica SPI.

13.Yem oTnugaroTCs pexXuMbl padoThl muHB SPI?

14.SIBnsroTcst a1 pexkumbl padoThl mnHbL SPI coBMecTHRIME?

15.00bsicHuTh Ha3HAYeHUE TUHUN uHTepdeiica 12C.

16.CKx01BbKO YCTPOMCTB MOXKET OBbITh MOJKIIIOUEHO K muHe [2C?

17.00pacHUTH TPUHIMT NOAKII0UeHUsT « MoHTaxHoe Ny.

18.Kakoit uatepdetic (I12C wiu SPI) numeeT 605b11yI0 CKOPOCTh NIEpeaadu TaHHbBIX ?

19.B yem 3akirouaercs OTIMYKME MPUHITUIIA paboThl D-Tpurrepa u Tpurrepa-
3aILENKHU?

20.Kakast CHHXpOHHU3aLlKs U I0YEMY UMEET OOJIbIIYI0 TOMEX0YCTOHYUBOCTD: IO
(GPOHTY WM 1O YPOBHIO?

21.Kako¥ JJoru4ecKkuil ypoBeHb HIMEIOT CHHXPOUMITYJIbCHI B IMHUAX HHTEp(deiica
VGA?

22.4Yt10 Takoe «IuKcelbHas» 4acToTa?

23.1To ckonbKO OUT KOAUPYIOTCA JaHHbie B DVI?

24 1lo ckoapKo OUT KoaupyroTcs aanHble B LVDS?

25.B 4ueM 3akirovaeTcs NpuHUUI Koguposanuss TDMS?

26.I1loscHuTh MpenMynIecTBO npeacTaBieHus ApooHsIx uncen B [IJIMC B popmare ¢
(UMKCUPOBaHHON TOYKOM.

N =

.O\




W=

XN

9.

KonTposbHbIe Bonpochl AJ1s1 OHeHKH cOPMUPOBAHHOCTH KOMIIETEHIM i
Pazpemennsie nnpentuduxkaropsl B VHDL.

Tun std_logic.

Kakue »sieMeHThl OOBSBISIOTCS B JCKJIAPATUBHOW YacTH  apXHUTEKTYpPbI
porpaMmbi?

Kakue aneMeHThI 00bBISIOTCS B ACKIapaTUBHOM YacTH Ipoiiecca’?

Mo>xHO 11 00BABUTH BHYTpH Npouecca curiain? [louemy?

MoxHO 1 00BSIBUTH BHYTPH Tpoliecca apyroi rnpoiecc? [louemy?
ITIpoueccer B VHDL.

CUHXpOHHBIE U ACUHXPOHHBIE ICUCTBUSI.

Hacrtpoeunsie koncTanTel B VHDL.

10.1{udposrie aBTOMaTHl Mypa u Mum.

11.TTepeuncnure OCHOBHBIC XapakTepucTuku natepderica SPI.
12.Tlepeuncnute OCHOBHBIE XapakTepucTuku uaTepdeiica 12C.
13.YTo B cucTteMax Ha Kpuctajuie noHumaercs nox IP-sagpom?
14.HazoBuTe ocHOBHYIO mKHY Iipoiieccopa Nios 1.

IIpuMepsl 32124 1J151 NPAKTHYECKUX 3aHATUI U IK3aMEHA

CocraButh onucanue Ha s3bike VHDL D-tpurrepa ¢ BXxogamMu aCHHXPOHHOH
YCTaHOBKHU Sef 1 CHHXPOHHOTO cOpoca Reset.

CocraButh onucanue Ha si3bike VHDL D-Tpurrepa ¢ BXoJamMu CHHXPOHHOUH
YCTaHOBKHU Sef U aCHHXPOHHOTO cOpoca Reset.

CocraButh onucanne Ha s3pike VHDL mnocnegoBatensHoro N-pa3psiaHOTO
pEerucTpa ¢ BX0JIOM aCHHXPOHHOTO cOpoca Reset (aKTUBHOE 3HAUYE€HUE — BBHICOKHIA
Jornyeckuii ypoBeHs). Ilapamerp N onpenenuTs Kak HACTPOEHYHYIO KOHCTAHTY
Generic. B KadecTBE BBIXOAHBIX IIOPTOB OIPEAECIUTh MAPAJUIENBHBIM KOJ
(comep:KUMOe BCEro perucTpa) U OUT U3 MOCIEIHErO TPUITEPA PETUCTPA.
CocraBute onucanne Ha s3pike VHDL nocnegoBarensHOro N-pa3psaHOro
perucTpa ¢ BXOJOM CHHXPOHHOro cOpoca Reset (aKTUBHOE 3HAUYE€HHE — HHU3KH
jJoruyeckuil ypoBeHs). [lapamerp N ompenenuTh Kak HACTPOCUYHYIO KOHCTaHTY
Generic. B KadecTBE BBIXOAHBIX IOPTOB OIPEAECIUTh MAapPaJUIENbHBIM KOJ
(comep:KkUMOoe BCETO PErucTpa) U OUT U3 TIOCIETHETO TPUTTEPA PETUCTPA.
CocraButh onucanne Ha s3pike VHDL mnocnegoBarensHOro N-pa3psiaHOTo
perucTpa ¢ BXOJIOM pa3pellieHUs ACUHXPOHHOW mapayjienbHoOW 3arpy3ku Load
(akTUBHOE 3HAYEHUE — BBICOKHI JOrUYecKuil ypoBeHb). [lapamerp N onpenenuthb
KaK HacTpOe4YHYH KOHCTaHTy Generic. B KkauecTBe BBIXOJIHBIX ITOPTOB
ONpEeNeNIUTh MapajuieNIbHbIM KOJ (COAEPKUMOE BCEro PErucTpa) u OUT U3
ITOCJIEAHETO TPUITEPA PETUCTPA.

CocraBute onucanne Ha s3plke VHDL mnocnepoBarensHOro N-pa3psaHOro
perucrTpa ¢ BXOJAOM pa3pelleHHs] CHUHXPOHHOM MapajulebHOM 3arpy3ku Load
(axTMBHOE 3HaYEHUE — BBICOKHI JIornueckuil yposens). [Tapamerp N onpenenutsb
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Kak HacTpoeuHyl0 KOHCTaHTy Generic. B KadecTBe BBIXOJHBIX IOPTOB
OTPENCIIUTh TapaUICIbHBIA KOJ (COAEPKMMOE BCETO PErucTpa) W OUT H3
MOCJIEAHErO TPUTTEPA PETUCTpA.

CocraButh onucanue Ha si3bike VHDL apxutektypsl mugppoBoro aBTroMmara,
ONHMCHIBAIOIIIETO T€HEPATOP MOCIEA0BATEIILHOCTHA HEOTpULIATEIbHBIX yucen 0->1-
>4->9->16->0->... BEIXOHON CUTrHAJI aBTOMATAa JOJKEH UMETH TUII

std logic vector.

CocraButh onucanue Ha si3pike VHDL apxurekTypbl IM(POBOro aBTOMAaTa ¢
TaKTOBBIM CUTHAJIOM clk, BXOJHBIM ABYXPa3psiAHBIM JIOTHUYECKUM curHaiom Upr,
BBIXOJ/IHBIM UETBIPEXPA3PSAIHBIM CUTHATIOM Data out v 3alaHHOW 1UarpaMMoi
COCTOSIHHM.

CocraButb onucanue Ha si3pike VHDL apxutekTypsl 111 poBOoro aBTomara ¢
TAKTOBBIM CUTHAJIOM clk, BXOTHBIM JIBYXpa3psiAHbIM JJOTHYeCKUM curHaiom Upr,
BBIXOJHBIM TPEXPa3psAHbIM CUTHAIOM Data out v 3aJaHHOU IUarpaMMOu

COCTOSTHUH.

"00" "01", "10" Upr
/N

10.CocraBuTts onucanue Ha si3pike VHDL apxuTekTypsl udpoBoro aBTomara,
YIPaBJISIONIET0 CUTHAJIAMHU JKEJIE3HOA0POKHOTO ceMadopa, ¢ TAKTOBBIM
curHajoMm clk, BXOJHBIM JIOTUYECKUM CUTHaI0M Upr, BBIXOIHBIM TPEeXpa3psIHbIM
curHaioMm Color v 3ajaHHOM AUATPaMMOM COCTOSIHUH.

=g Upr="1
—» Upr=0

Color =
"010"

Color =
"901"

Color =

000 "100"



11.CocTaBuTh 110 3aJaHHON THarpaMMe COCTOSTHUM onucanue Ha sa3bike VHDL
apXuTEeKTYpPhbI IIU(PPOBOro aBTOMATA, YIPABJISAIOIIETO CUTHAJIAMU cBeTodopa, ¢
TaKTOBBIM CUTHAJIOM clk, BBIXOJIHBIM TpeXpa3psaHbiM curHaioMm Color, BXOTHBIM
JIOTHYECKHUM CHTHAJIOM BKJIIOUCHHS/BBIKIIFOUCHHUS PETYIMPYEMOT0 peKUMa
pabotsl Control u BXOHBIM JIOTUYECKUM cUTHANIOM clk I Hz (MeaHap 4acToTOU

1 T') a1t BeIAQUM MUTAIOLIMX CUTHAJIOB B pexumMax ... Pulse.

Color =
l|010"

¥ Control =1

@ Control = ‘0’

Color =
"1 00"

12.CocraButh onucanune Ha s13p1ke VHDL apXuTeKTYypBI IE€IUTENS YaCTOTHI C
koa(hpurmenTom neneHus 128, Ucrnoab3ys TOJBKO CYUIECTBYIOUUN MOTYJIb
JEJUTENS YaCTOThI ¢ PUKCUPOBAHHBIM KO3(P(ULIMEHTOM JIeTIEHUs 2, OIMCaHHe
KOTOPOTO UMEET BU/I:

entity Div_freq 2 is

port

(c_in: in std_logic; -- BXOgHOM curHan
clk: out std logic -- BBIXO/IHOM cUTHAN
);

end Div_freq;

13.CocraButh onucanue Ha s3blke VHDL apXMTEeKTypbI JEIUTENS YaCTOTHI C
koo duienTom aenenus 32768 (21°), ucnons3ys TOABLKO CyILECTBYIOMINNA
MOJTyJIb JAEJIUTEINS YaCTOThI ¢ (PUKCUPOBAHHBIM KOA(P(UIIMEHTOM JeJICHUs 8,
OINHCaHuEe KOTOPOrO UMEET BUA:

entity Div_freq is

port

(clock: in std_logic; -- BxoaHOM curHAal
clk: out std_logic -- BEIXOHOI cUrHan
)i

end Div_freq;

14.CocraButh onucanue Ha si3pike VHDL apXuTeKTypbI N0CIIE€I0BATEIBHOTO
rapaMeTpuuecKkoro N-pa3psigiHOro peructpa ¢ Bxoaom D u Beixoaom Q,
COCTaBJIEHHOT'0 U3 MOCJIEI0BATEILHOTO COEIMHEHUS CyIIHOCTeW D-Tpurrepa ¢

8



BX070M cOpoca. Onmcanue D-Tpurrepa uMeeTt BHI:
entity D_trig is
port
(clk, rst, D: in std_logic; -- TakTOBBI curHai, cOpoc, HHOOPMAITMOHHBINA BXO]T
Q: out std_logic -- BBIXO/THOM CUTHAII
);
end D _trig;

15.CocraButh onucanue Ha si3pike VHDL apxuTeKkTypbI NapajuiebHOrO
rapaMeTpuuecKoro M-pa3psiiHOro peructpa ¢ Bxoaom D u Beixoaom Q,
COCTABJICHHOI'O U3 MapajIeIbHOIO COEAMHEHUS CYIIHOCTEN N-pa3psaHoro
peructpa ¢ BxoaoMm Dn u Beixonom Qn. Paspsignocte M kpatna N. Onucanue
TaKOTO PETUCTPA UMEET BU/T
Entity Parallel Regis
port
(
clk: in std_logic; -- TakTOBBI! CUTHAI
Dn: in std_logic_vector (N-1 downto 0);
Qn: std_logic_vector (N-1 downto 0)
)
end Parallel Reg;
TeMbl KypcOBbIX IPOEKTOB M MPUMeEPbI 32IaHUI HA KYPCOBOM MPOEKT
1. YcrpoiictBo nudpoBoit 06padotku curnana Ha ocHose [IJINC.
2. I'eneparop tecToBbIX BUuneocurnanos Ha [IJIMC.



MuHHCTEepCTBO HAYKH U BbIcIIero oopazosanus P@®
DenepanbHOE TOCYJAPCTBEHHOE OI0IXKETHOE 00pa30BaTENbHOE YUPEXKICHIE

BBICIIIETO 00pa30BaHUs

Psazanckuii rocy1apcTBeHHbIN paiMOTeXHUYEeCKHi YHUBEPCUTET
uM. B.®. YTknHa
Kadenpa pagnorexuuyecknx cucrem

3AJJAHUE
HAa KyPCOBOii IPOEKT
Crynenty Damunua Uma Omyecmeo rpynnsl__x10 M
1. Tema npoexTa: _«Ycmpoiicmeo yughpoeoii ob6pabomru cuenana na ocnoge IIVIUCy.
2. Cpok c1aun 3aKOHYEHHOT' O TIPOCKTA! «__ »ianeapa 20 e

3. UcxonHble NaHHBIE K NPOEKTY: vcmpoticmeo peanuzosams na [IVIHC EP2C20F484C7 dupmer «Alteray

(cemericmeo «Cyclone-II»).
Bxoowuvie cuznanwi:

1) cuenan ¢ axcerepomempa ADXL 345, npunumaemsiii no unmepgeticy SPI, yacmoma ouckpemusayuu — 12,5
Ty, maxcumansbuwlil MoOyib usmepsemozo vekoperus — 16g, yena miaowezo paspada — 32 mg;

2) yacmoma makmoswlx umnyivcos — 24, 27 unu 50 MI'y;
3)  _1ocuueckuil cueHan 018 0moOPANtCeHUs HA C8emMOOUOOHOM UHOUKAMOPE 080UYHO20 KOOd YCKOPEHUsL.

Boixoouwie cuznanvi:
uhposo nociedosamenbblll KOO ¢ pe3vibmamamy 0opabomky cuznana, nepedasaemviil no unmepgeiicy UART:

- _Yacmoma cledosanus naKenos PAeHA Yacmome QUCKDEemusauuu;

- _ckopocmb nepedauu ungopmayuu — 4 800 6um/c;

- _opmam nakema: cmapm-daiim (A0) — batimei danHbix ¢ Kodamu yckopenus no ocsam X, Y, Z akcenrepomempa —
koump. cymma (no npasuny XOR) — cmon-6atim (F0),

- _KOIUYeCcmeo cmonoswblx bum — I bum yemuocmu — even;
- dopmam npedcmasnenus. OauHa cio6d Oannbix — 16 b6um, Oononnumenvubll KoO, 3Hayenuio 16g

coomeemcmayem ko0 8191 (0FFF4).
Huouxauus:

Om06QCZDIC€Hu€ HA CeMUCecMEeHRmHnblx uHaHKanOan QCCH) MOaWZﬂ UBMEPAEMOSO0 YVCKOPDEHUA, d MAKIHCE MOOWZﬂ u

3HAKA VCKOPEHUs. NO_QCIM_YVECMEUIMENbHOCIU, YeHa Maaduie2o paspsaoa — 10 mg, uacmoma 00HO8NeHUs UHDOPMAUUU HA

CCH —201y.

Dunompol:
dunempayus CUSHANI08 - Ha B8CMPOCHHOM npoyeccope Nios-11,

mun _gurempa — PHY, nopsook purbmpa — 3. omnocumenvuasn yacmoma cpesa — 0.05. mun onepamusnou navamu CnuK
—enewnsis, SDRAM.

Cunxponusauusn:

- UmeHus. OQHHbIX C OAMYUKA — HO CHIPOO-CUCHATY OM 8CIPOeHH020 npoueccopa Nios-1I;

- 00pabomMKY NPUHAMBIX CUCHALO8 — O 20MMOBHOCHIU HOBbIX OMCYEH08 C OAMYUKA.

Annapammuuiii udenmuguxamop MII cucmemsi:

- 3HAYeHue System ID (6 0ecsmuyHoOM Kooe) DODNNNITIT,
20e DD — NnopsIOKOBbLUL HoMep damunuu cmyoenma no CRUCKY 2pynnai,
NNN — nomep epynnut, I'T'TT — mexywuii 200.

Humanue:

OM UCTNOYHUKA NOCMOAHI020 mMoKka 5 B.
4. ConmepxaHue TOSICHUTEIBHON 3aIIHCKA
Bseoenue.
1. Ananuz mexnuueckoz2o 3a0anusl.
2. Cocmasnenue cmpyKmypHoU cxemuvl yCmpoucmed u onucauue ee pabomol.
3. Paspabomxka npoekma Ha si3blke ONUCAHUSL ANNApamypsl (CMpPYKMypPHbIL CIMULb NPOSPAMMUPOSanust). Ananus
bvicmpooeticmesust, sampam pecypcos HJIHC, ycnosutl pacnpocmpanenust CUeHana.
4. Umumayuonnoe mooenuposarue komnorenmos npoekma cpeocmsamu CAIIP Quartus 11,
5. DrcnepumenmanbHas yacmo (AHAIU3 pe3yibmamos MakemuposaHusl).
3aknouenue.
Cnucox ucnonb308anHbIX UCHOYHUKOS.
Ipunosicenus: mexcmol npocpamm Ha sizvike Cu u s3blke ONUCANHUSL ANNAPAMYPb.
Jarta Bermaun 3amaaus: «_»__ 20___ 1. PyKoBomuTenb mpoekTa
3agaHue IPHHAT K HcroaHeHnio «_» __ 20___ r.  Tloammcs crymenTa
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MuHHCTEepCTBO HAYKH U BbIcIIero oopazosanus P@®
denepanbHOE rOCYIapCTBEHHOE OI0PKETHOE 00pa3oBaTeIbHOE yUPEXKICHUE

BBICILIET0 00pa30BaHUs

Psazanckuii rocy1apcTBeHHbIN paIMOTeXHUYEeCKHi YHUBEPCUTET
uM. B.®. YTknHa
Kadenpa pagnorexuuyecknx cucrem

3AJJAHUE
HAa KyPCOBOii IPOEKT
Crynenty Damunua Uma Omyecmeo rpynnsl__x10 M
1. Tema npoexra: __« enepamop mecmosbix sudeocuenanos na IJIACy.
2. Cpok c1aun 3aKOHYEHHOT' O TIPOCKTA! «__ »ianeapa 20 e

3. UcxonHble NaHHBIE K NPOEKTY: vcmpoticmeo peanuzosams na [IVIHC EP2C20F484C7 dupmer «Alteray
(cemericmeo «Cyclone-II»).
Bxoowuvie cuznanwi:
1) CcueHan eblbopa pexcuma pabomel eeHepamopa, npunumaemsii no unmepgeticy UART:
- ckopocmsb nepedayu urngopmayuu — 115 200 bum/c:
opmam xooa: Cmapm-baiim — Ungopmayuonnvie batimol — Cmon-daiim.
KoJuyecmeo ungopmayuonnvlx daum — 5. ko0 pexcuma pabombsi nepedaemcs 6 5-m_baume 6 6...4
oumax (cmapwut bum — cresa);
= KOJIUYecmeo cmonoswlx oum 6 baume — 1; bum yemunocmu — no npasuny odd;
2) makmogvle umnynvcul — 24, 27 u 50 M1 y.
Boixoouwie cuznanvi:
ananoeosvle cuenanvl HSYNC, VSYNC, R, G u B no cmandapmy VGA ona monumopa c napavempamu.
yacmoma kaopos — 60 I'y; paszmep kadpa — 800<° 600 nukcenei:
pesicumbl pabombl 2enepamopa.
1) BEPIMUKAILHbIC YBEHIHbLE HONOCHL,
2) 3elleHoe nepekpecmue Ha YepHoM (oHe:
JIUHUI NO 8ePMUKANY — [, WUPUHA TUHUY — 5 NUKC.;
JIUHUIL NO 20PU3OHMANY — I, Wupuna tunuy — 5 nuxc.;

3) wiaxmamuoe none: pazmep kiemku — 100 x 100 nuxc., yeem memMHOU KemKY — HCelmblil;
4) 2onyboe none, 50 % spkocmu.
3) cepas WKana, Yucno 2paoayuli cepozo — 4.

HUnoukayus:

0mMobpadiceHue Ha ceMucesMeHMmHoM UHOUKAMOpe pedcuma pabonmbl 2eHepamopa.

Ilumanue:

Om UCMOYHUKA NOCMOANH020 moKad 9 B.
4. ConeprxaHre MOSICHUTEIILHON 3aIUCKU
Bseoenue.
1. Ananuz mexnuueckoeo 3a0anus.
2. Cocmasnenue cmpykmypHoU cxeMbl YCMPOUCMEa u Onucanue ee pabomsi.
3. Paspabomxa npoexma Ha s3vike ONUCAHUS ARNAPAmMypul (CIMPYKMYPHbI CIMULbL NPOZPAMMUPOSAHUs). AHATU3
ovicmpooeticmeus, sampam pecypcog IIJIUC, ycnosuii pachpocmpanenus cueHaia.
4. Umumayuonnoe mooenupogarue komnonenmos npoekma cpeocmeamu CAIIP Quartus I1.
5. DKcnepumenmanvbHas 4acmo (AHAIU3 Pe3yibmamos Makemuposanusl).
3axnouenue.
CRnucox ucnoib308aHHbIX UCTOYHUKOS.
Ipunoocenus: mexcmol npozpamm na asvike Cu u sA3biKe ONUCAHUS aNNapamypbl.
Jarta Bermaun 3aganus: «_»_ 20_ 1. PyKoBozmuTesnb MpoeKTa
3anmanue mpuHsII K ucromHennto «_» 20 1. Tloamumck cTyneHTa
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Bomnpocsl k 3k3amMeHy
1. ITapamnensnsie onepatopsl B IIJIMC. [Iponeccsi.

2. Ilonsarue konseriepHoi 00padotku B [IJIMC. [1oBbiieHre ObICTPOAEHCTBUSA IPU
KOHBeWepHo# 00paboTke

3. CrpykTypHbIii cTWib nporpammupoBanus. Kommnonentsl. Ilapamerpuueckue
KOMIIOHEHTBI C HACTPOEYHON KOHCTAHTOM.

4. TlporpammupoBanue IUJIMC. Untepdeiic JTAG. Syeilku  rpaHUdHOrO
CKaHUPOBAHUS.

5. Ilpumenenne IUJIMC mig peanm3anny IPOTOKOJIOB INEPENAYd BUIACOMAHHBIX.
Peanuzamnus unrepdeiica VGA na [IJIMC.

6. [lpunnun komupoBaHusi naHHbIXx TMDS. Peammszanus unrtepdeiica DVI nHa
IJINC.

7. Ipunnun xkogupoBaHus gaHHbix TMDS.  Peanuzauus untepdeiica LVDS na
T[UIAC.

8. Unrepdetic SPI. Haznauenue nuauii mumHbl SPI. PexxumMbr paboThl.

9. Unrepdeiic SPI. Urenue u nepenaya nanubpix mo SPI.

10.ludposoit koHeunslii aBTomMaT SPI-Master.

11.Uurepdeiic [2C. Haznauenue nunuii munsl [2C. Z-coctosnue. Monrtaxuoe "N".

12.Unrepdeiic 12C. Urenue u nepegava qanusix mo 12C.

13.Unrepdeiic [12C. lludpooit koneunsiii aBromat [2C-Master.

14.Unrepdeiic [2C. MynabTuMacTepHbiii peskuM padboThl. Apoutpax munsl [2C.

15.Apxurexrypa npoueccopoB. Cucremsl Ha Kpucrtajuie. BCTpoeHHBIN mpoueccop
Nios II.

16.1P-sampa. [lluaa Avalon. Croit abcTparupoBaHus.

CocraBun

K.T.H., no1eHT kadeapsl PTC
3aBenyromuii kadeapoit PTC,
1.T.H., mpodeccop

N.C. Xomomnos

B.1.KoresneB

Onepatop 240 000 "Komnanus "TeHsop" ——

JIOKYMEHT MOAMUCAH SNEKTPOHHOM MOANMCHIO

noanncAHO ®reoy BO "PrPTY", PIPTY, Kowenes Butanuii iBaHoBWyY, 17.06.26 14:52 (MSK) MpocTas nognucb
3aBeaytowmii kacbeapoii PTC




