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~Jupotokon Ne 3
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1. BBeaenue

®onn oneHouHBIX cpeacTB (POC) sBsieTcs MPUIIOKEHUEM K pabodelt mporpaMMe MPaKTHKW U TIPE/I-
CTaBJIIET COOON COBOKYITHOCTh KOHTPOJIBHO-U3MEPUTEIBHBIX MAaTEPUAIOB (TUTIOBBIC 3a/IaHHUSI, TECTHI U Jp.)
U METOJOB UX MCHOJIb30BAHMS, MPEIHA3HAYCHHBIX JJI1 U3MEPEHUS YPOBHS JOCTHUKEHHS CTYIAEHTOM YCTa-
HOBJICHHBIX PE3YJIbTATOB O0yUYCHUS.

®OC 1o mpakTHKE UCHOJb3YETCS MPU MPOBEACHUU TEKYIET0 KOHTPOJIS YCIEBAEMOCTH U MIPOMEXKY-
TOYHOM aTTECTALMU CTYJAEHTOB.

[TepedeHn 3aKpeIICHHBIX 3 JUCIUIUIMHONW KOMITETCHIIMI MMPUBEICH B Ta0nwuIle 1.
Taboauna 1 — Iepeyensb 3akpenJieHHBIX 32 JUCHUNIMHONA KOMIIETeHUM T

Kox (I)opMyJIHpOBKa KOMIETEeHIIUN JTanel (l)opanOBaHHﬂ KOMIIETEHIIUHN
InK-1 CHOCOOHOCTBIO BBIIMOIHATE MaTeMa- [Honoicen 3nams:
THYCCKOC MOJCIIMPOBAHHUC 00OBEKTOB ® TIaKCThI IPUKIATHBIX IIPOrpaMM M IPUHIIUIIEI MaTC-
M IIPOLECCOB 110 TUIIOBBIM METOU- MaTUYCCKOro MOACJIUPOBAHUA 00BEKTOB U IMponeccoB

KaM, B TOM 4MCJIE C UCIIOJIb30BaHUEM | LUM(POBBIX YCTPONUCTB C UCIOIB30BAHUEM SI3bIKA IIPO-
CTaHJAPTHBIX MAKETOB MPUKIIAJHBIX | TPAMMHUPOBAHUA Verilog HDL;
nporpaMm e OCHOBHBIC aJITOPUTMBI M YCTPOUCTBA U(PPOBOI 00-
pabOTKU CUTHAJIOB;
e TpecOOBaHMUS M IpaBuiIa 0QOPMIICHHS IPOSKTHOM U TEXHH-
YecKOil JOKyMEHTAIIMH, a TaK)Ke KCXOAHOTOo Koaa Verilog
HDL;

Lonocen ymemn:
e TIPOBOJAUTH aHAIU3 PAOOTHI TOTUYECKUX YCTPOUCTB;
® CHHTE3UPOBATh C UCIOJb30BAHHUEM COBPEMEHHOMN

TK-7 CIOCOOHOCTBIO pa3pabaThiBaTh MHKPOSJIEKTPOHHOM 3JIEMEHTHOM Ga3bl IU(PPOBLIE yCT-
NPOCKTHYIO W TEXHUYECKYIO IOKY- | nojicTha;
)

MEHTAlHUIO, OQOPMIIATE 3AKOHYCH- | o penCTABIATH Pe3yNbTATH PAOOTHI M HCCIEIOBAHHIA
HBIC IPOCKTHO-KOHCTPYKTOPCKHUE B BUJIC HAYYHO-TEXHUUYCCKUX CTaTeH M OTYETOB,;
paloThI Joncen erademo:

e METOJaMH KOMIIbIOTEPHOTO MOJEINPOBaHUS PU3U-
YECKUX MPOLIECCOB U Neperadye nHPOopMalnu;

® TEOPETUYECKHUMH U 3KCIEPUMEHTAIbHBIMU METO/1a-
MU UCCIIEZJIOBAHHUS C LIEJIBIO OCBOCHMSI HOBBIX IIEPCIIEK-
TUBHBIX TEXHOJIOTHH 00pabOTKU HU(POBBIX CUTHAJIOB,;
e cpejacTBaMH pa3pabOTKU U 0(OPMIIEHUS pa3IMuHON
IIPOEKTHOM M TEXHUYECKOW JOKYMEHTAIUN.

2. Peanm3zanus koMmeTeHIun
2.1 Komnerenuus IIK-1

CnocoOHOCTHIO BBITIONHATh MAaTeMaTH4YeCKOe MOJIETHPOBaHHE OOBEKTOB M IMPOLIECCOB MO THIIOBBIM
METOJIMKaM, B TOM YHCJIE€ C UCTIOJIb30BAHUEM CTAHIAPTHBIX MAKETOB MPUKIAJIHBIX TPOTPAMM.

Jns dbopMupoBaHHs KOMIIETEHIIMH HEOOXOAMMO OCYIIECTBUTH DSl ATAMOB. JTamnbl (OPMUPOBAHUS
KOMIIETCHIIMY, TPUMEHSEMbIE JUIsi 3TOTO BHJbl 3aHATH M MCIOJb3YEMbIE CPEICTBA OICHUBAHMS,
MpeICTaBJICHBI B Ta0HIIE 2.

Tabauna 2 — Iransl GopMUPOBAHUSI KOMIIETEHIHMN W UCIOJIb3yeMble CPEACTBA OIEeHUBAHUS

Cocras 3HaTth YMmeth Baagern
e [IaKETHI PUKIAJI- e IIPOBOJUTH aHAJIN3 pa- e METOJaMHU KOMIIBIOTEPHOTO
HBIX IPOrpaMM U OOTBI JIOTHYECKUX YCT- MOJICIIUPOBAHUS (PU3UUECKHUX
Coi[ig:f::"e [IPUHIUIIEI MAaTEMATH- POMCTB; MPOLIECCOB IIPU Nepeaye uH-
YECKOT0 MOJIETUPOBAa- ® CHUHTE3UPOBATH C UC- dbopmaryy;
HUSL OOBEKTOB U MPO- I0JIL30BAaHUEM COBpE- ® TEOPETUYECKHUMU U JKCIIE-
2
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11eCCOB IU(POBBIX
YCTPOMCTB € UCMOJIb-
30BaHUEM SI3bIKA IPO-
rpammupoBanus Veri-
log HDL;

e OCHOBHBIC AITOPHT-
MBI 1 YCTPOUCTBA
rudpoBoit 06padboTKH
CUTHAJIOB.

MEHHOU MUKPO3JIEKTPOH-
HOM 3JIEMEHTHOM 0a3bl
U poBbIE YCTPOICTBA.

PUMEHTAJILHBIMU METO/IaMHU
WCCIICIOBAHMSI C TIEITBIO OC-
BOCHHSI HOBBIX IIEPCIIEKTHB-
HBIX TEXHOJIOTHI 00paboTKH
U(POBBIX CUTHAJIOB.

Buabl 3aHaTHi

TallUH.

TIeKIHH;
TPYIIOBbIE KOHCYJIb-

® [PAKTUYECKHUE 3AHATHUS,
e j1abopaTopHbIE paOOTHI;
e CaMOCTOSTENIbHAsI pa-
0ota cTyneHTa (MHIUBH-
JyaJIbHBIC 3aJ1aHus )™,

® [IPAKTHYECKUE 3aHATHUS;
e J1a0opaTOpHBIC PabOTHI;

e CaMOCTOSATENIbHAs paboTa
CTyJleHTa (MHIUBUlyaIbHbIC
3aManus)*.

Hcnosb3yembie
cpelIcTBa OLIeHH-
BaHUs

KOHCIICKT.

e KOHTpOJIbHAS padoTa;

e odopmiieHNE OTYETOB U
3amuTa 1ab0paTOpHBIX pa-
oor;

® 3amuTa UHINBHUAYyalb-
HBIX 3aJaHUM;

® KOHTpOJbHas paboTa;

e odopmIIcHHE OTYCTOB U 3a-
IMTa JJA0OPaTOPHBIX PadoT;

® 3AIUTa UHIUBHIYaTbHBIX
3aJIaHNM;

* CamocTosiTeqbHasA padoTa cryaeHTa: CamocTosTeNlbHOE U3ydeHne TeM. J(oknaa Ha KoHpepeH-
uuu. CtaThsi B HAYYHO-TEXHUYECKOM M3JJaHUH.

OO0mue XapakTepUCTHKU I10Ka3aTejlel M KpUTEpUEB OLIEHWBAHUS KOMIIETEHIIMM Ha BCEX JTamnax
IIpUBEJCHBI B Tabnuue 3.
Ta6auna 3 — O0mme XapaKTepUCTHKH NMOKa3aTe/eii 1 KpUTepHeB OLEHUBAHUS KOMIIETEHIHH 110

Tanam
IToxka3zaTenu u
3HATD YmMmeThb Baagersb
KpUTEepHUu
o0nagaer pakTHYECKH- o0ajaer 1uamna3oHoM KOHTPOJINPYET paboTy,

OT1au4HO (BBICO-
KHH YPOBEHB)

MU U TCOPETUYCCKHNMU 3HA-

HUAMU B IIpEJiCIax nu3ydac-
MOM 00JIACTH C HOHUMAaHHUE
rpaHul] IpUMEHUMOCTHU

MPAaKTHYECKUX YMEHMIA,
TpeOyeMbIX AJIsl pa3BUTHS
TBOPYECKUX PELICHUil, ab-
CTparupoBaHusl PodIeM

M

MIPOBOJIUT OLIEHKY, COBEP-
LICHCTBYET JeiicTBus pabo-
THI

Xopomo (6a3o0-
Bblil YPOBEHBb)

3HaeT (PaKThI, IPUHIIU-
TIBI, TIPOTIECCHI, OOITHUE T0-
HATHS B IIpe/ieiax usyuae-
MO# o0JracTu

o0nazaer 1uamna3oHoM
MPAaKTHYECKUX YMEHMIA,
TpeOyeMBIX JJIsl peIICHHS
OTIpeICJICHHBIX POOJIEM B
00J1acTH HUCCIIeIOBaHUS

OepeT OTBETCTBEHHOCTh
3a 3aBEpIICHUE 33/1a4 B HC-
CJIEZIOBAHHH, TIPHCIIOCAOITH-
BAaeT CBOE MOBEJICHUE K 00-
CTOSITETIbCTBAM B PELICHHU
pooJieM

Yaosiersopu-
TeJIbHO (IOporo-
BbIil YPOBEHBb)

oOnayaet 6a30BBIMU
00LIMMU 3HAHUAMUA

o0nagaeT OCHOBHBIMHU
YMEHUSIMH, TpeOyeMBbIMU
JUTSL BBITIOJTHEHHS TTPOCTHIX
3a1a4

paboTaeT npu mpIMoM
HAOIIIONEHUN

cDOpMy.]'II/IIZ)OBKa MoKa3aTeieil u KPUTCPUCB OLICHUBAHHA KOMIICTCHIMN HAa BCCX 3TallaX IMPUBCIACHA B

Tabimue 4.
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Ta6auna 4 — Iloka3zaTeau U KPpUTEPUH OLeHUBAHUSI KOMIIETEHIIMH HA ITanax

IokazaTesnn n 3HaTh VYmerhb Baanern
KpUTepUu
e oOmagaer Teoperuue- | ® yMEET IPUMEHATh | ®  YBEPEHHO BJIAJIEET COBPEMEH-
CKMMH M NPAaKTHYECKMMH | I10JIy4EHHbIE TEOPE- HBIMH METOJIaMH MOJCITHPOBAHUS
3HAHHUAMHU MO/ICITHPOBA- THYECKHE U TIPAKTH- paboTHI TUPPOBBIX YCTPOICTB;
HUsI IU(POBBIX YCT- YECKHE HABBIKU JIJIS e HaBBIKaMH paboTHI C Jabopa-
OWCTB W aJITOPUTMOB
OTan4Ho (BBICO- pmb s 12160T1<14 OITUMAJIBHOTO CHH- TOPHBIMU MaKeTaMI/{ aHaJIOTOBBIX
KUl YPOBEHb) HHOp p Te3a HOBBIX Mmepcrnek- | ¥ LH(POBBIX YCTPOUCTB.

CHUTHAJIOB C UCITIOJIb30BAa-
TUBHBIX U(POBBIX
HUEM COBPEMCHHBLIX I1a-

KETOB HMHTAIHOHHOTO YCTpOMCTB HIH aJIro-
MOJIEJINPOBanys U A3blka | PATMOB uuQposoi

Verilog HDL. 00pabOTKH CUTHAJIOB.

e 00najgaeT 3HAHUAMH ® yMeeT MOJCIUPO- e BIIAJICCT HABBIKAMH CaMOCTOSI-

HPHUHIUIIOB MOJICIUPO- BaTh U CHHTE3UPOBAThH TEeIBHON Pa3pabOTKU U MOJEIUPO-

BaHUs U(PPOBBIX YCT- CIIOXHBIE [TU(PPOBBIC BaHUsI CJIOXKHBIX HUPPOBBIX yCT-
Xopomo (6230 poiicts Ha si3bike Verilog | ycrpoiicTsa. POKCTB.

HDL,;

BbIi YPOBEHDb
yp ) ® MOXCT OIIUCaThb HpO-

1iecc paboThl OCHOBHBIX
aNropuTMOB U(PPOBOI
00pabOTKH CHTHAJIOB.

® 3HACT OCHOBHI SI3bIKA e Ccroco0eH MoJeIH- e BJaJceT HaBBIKAMH MOJICIIUPOBa-
nporpaMMupoBaHus Ve- | poBaTh M CHHTE3HPO- HUS paOOTHI IPOCTHIX HU(PPOBBIX
Yaosaersopu- rilog HDL,; BaTh MPOCTHIE U PO- YCTPOMCTB.
TeJbHO (IIOPOro- | e jaer onpeacicHUs BBIE YCTPOMCTRA.
BbIil yPOBEHB) OCHOBHBIX OHATHUH
¢ poBoit 06paboTKH
CHTHAJIOB.

2.2 Komnerennusa IMK-7

CnocoOHOCTBIO  pa3palaThiBaTh MPOEKTHYID W TEXHUYECKYI0 JIOKYMEHTAlHUI, O(QOpMIATH
3aKOHUYEHHBIC TPOEKTHO-KOHCTPYKTOPCKHE PAaOOTHI.

Jns hbopMupoBaHHUS KOMIIETEHIIMM HEOOXOAMMO OCYIIECTBUTH Psii TANoB. DTarbl GOPMHUPOBAHUS
KOMITCTCHITMH, TPUMEHSEMbIC JUIsi 3TOrO0 BHIBI 3aHATHH ¥ WCIHOJb3yeMbIe CpPEJCTBA OICHMBAHMSI,
MIPEACTABJICHBI B TAOIHIIE 5.

Ta6auna 5 — Iransl GopMUpPOBAHUSI KOMIETEHIIHH W UCNIOJIb3yeMble CPeICTBA OLleHHBAHUS

Cocrtas 3HaTh Ymern Baapers
e TpeOOBaHMWS M IIPaBH- | ® TIPEICTABISTH PE3ylib- | ©  CpeACTBaMH  Pa3pabOTKU
na 0OpMIIEHHS IPOEKT- | TaThl pabOTHI M UCCIIEI0- n  OQOpMIICHUS Ppa3TUYHON
Conepxanune HOH 1 TEXHUCCKOH 10- BAaHM B BUJC HAYYHO- IIPOCKTHOM U TEXHUYECKOU
3TANOB KyMCHTAaIWH, a TAKKEe TEXHUYECKUX CTATEN U JOKYMEHTAITU!
ucxoaHoro xoaa Verilog OTUETOB
HDL
e j1abopaTopHBIE pabOTHI; e J1abopaTopHbIE paboTHI;
® JICKIINH,
. L e CaMOCTOSITEJIbHAs pa- e camMmocTosTeNbHas paboTa
Buabl 3aHaTHI ® TPYIIOBBIC KOHCYIIb-
B 0oTa cTyneHTa (WHIUBH- CTy/leHTa (MHIUBUIyaTbHBIC
' JTyanbHBIC 3a/1aHus)™. 3a/1aHus )*.
Hcnoabsyembre | COHCIIEKT e odopMmIIeHHE OTYETOB U e odopmIiIeHHE OTYETOB U 3a-
Cpe/CTBA OlleHH- ’ 3aIuTa JIAOOPaTOPHBIX pa- IMTa JTab0paTOpHBIX padoT;
4
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BaHUA

oor;

® 3aIWTa UHIUBUIYaITb-
HBIX 3aJaHUH;

® 3amuWTa UHANBUAYATHHBIX
3aJIaHMI;

* CamocTosiTeJibHasi padoTa cTryaeHTa: CamocTosTeabHOe n3ydeHune TeM. [loknaa Ha koHpepeH-
uuu. CtaThsi B HAYYHO-TEXHUYECKOM M3JJaHUU.

OOmue xapakTepUCTHKH IOKa3aTeJle U KPUTEPUEB OILIGHWBAHUS KOMIIETEHIIMM HA BCEX I3Tarax
MIpUBEJICHBI B TabuUIIE 6.
Tab6auna 6 — O01ue XapaKTePUCTUKH MOKAa3aTesIell 1 KpUTepHeB OLeHMBAHUSI KOMIETEHI[UH 110

TanamMm

IToxa3arenu u
KpUTEepUH

3HATH

YMmerh

Baaners

OTau4Ho (BbICO-
KHH YPOBEHB)

obmamaeT paKkTHICCKU-
MU ¥ TEOPETUICSCKUMH 3HAa-
HUSIMU B MIpeJieiax u3ydae-
MOM 00J1acTH ¢ MIOHUMAaHUEM
rPaHUI] IPUMEHHUMOCTH

o0jamaeT 1uana3oHoOM
MPAKTUYCCKUX YMCHHIA,
TpeOyEeMBIX IS Pa3BUTHS
TBOPYECKHUX PEIICHHM, a0-
CTparupoBaHus IPOOIIeM

KOHTPOJHPYET paboTy,
MIPOBOJUT OLIEHKY, COBEP-
IICHCTBYET JeHCTBHS pabo-
TBI

Xopomo (6a30-
Bblil YPOBEHB)

3HaeT (haKThl, MPUHLIH-
TIBI, TIPOIIECCHI, OOIIHUE TT0-
HATHS B MPEJIENax n3ydae-
MoOii 06acTH

o0najaeT 1uamna3oHoM
NPaKTUYECKUX YMECHHUM,
TpeOyeMbIX AJIS peICHUs
OTIpE/ICNICHHBIX TPOOJIEM B
o0yacTy ucciemoBaHus

OepeT OTBETCTBEHHOCTD
3a 3aBepIICHHUE 3a]1a4 B ¥C-
CJICZIOBAHUH, MPUCTIOCAOITH-
BaeT CBOE IOBEJCHUE K 00-
CTOSITENILCTBAM B PEIICHUU
pooem

YnosJiersopu-
TeJIbHO (IOporo-
Bblil YPOBECHB)

o0nazaer 0a30BBIMU
00IIMMH 3HAHUSAMA

00/1a1aeT OCHOBHBIMHU
YMEHHSIMH, TPEOyEeMbIMU
JUTSL BBITTOJTHEHHSI TIPOCTHIX
3a1a4

pabotaeT mpu npsMoM
HaOIOIeHUN

CDOpMy.TII/IpOBKa rnokazarejeit u KpUTCPUCB OLICHHBAHWA KOMIICTCHIIMK Ha BCCX OTallaX IMPHBCIACHA B

Tadaune 7.

Tabauna 7 — Iloka3arejn U KPpUTEPUH OLIEHUBAHNSI KOMIIETEHIIMU HA dTanax

IToxa3zarenu n
KpUTEpHUu

3HaTh

YMmernb

Baagernb

OT1au4HO (BBICO-

e TpeboBaHUA K Opopmite-
HHIO OTYETOB B COOTBETCT-
Buu ¢ 'OCT;

e mpaBwia opOpPMIICHHS
MCXOJTHOTO KOJIa Ha SI3bIKE

® TPaMOTHO MPEACTABIACT .
pe3yabTaThl padOTHI U UCCIIe-

JIOBaHMH B BUJE HAYYHO-

TEXHUYECKUX CTATEU U OT-

4€TOB;

YBEPEHHO BIIAJICET
CpeICTBaMH pa3pabOTKH
u opopmileHUs pa3nnuy-
HOU MPOEKTHOM U TEX-
HUYECKON JOKYMEHTA-

Xopomo (6a30-

necc ohopMIIEHHS TPOCKT-
HOH U TEXHUYECKOU JIOKY-
MEHTAlNY;

BaHUsI K OOPMIICHUIO OTYE-

TOB U HCXOJHOI'O KOaa,

® KOpPPEKTHO BHIpAXaTh CBOH | ®

KHii yPOBEHB) Verilog HDL; e MOXKET apryMEHTHPO- L,
BAHHO JIOKA3aTh MPABUIIb-
HOCTB [PEJICTABJIEHHBIX Pe-
3yJbTATOB,;
® 3HACT NPUHIUIIBI U IIPO- ® YMCCT IIPUMCHATH Tpe60— o BJIAACCT PA3HbIMU

croco0amMu npeacTaBiie-
HUS pe3yNbTaTOB pabOTHI;
o0nagaer mpakTuye-

Yaosiersopu-
TeJIbHO (IOporo-

NPUHIMITEL 0POPMIIEHHUS
Hay4YHO-TEXHUYECKHX CTa-

3yJIbTAThbL cBoOcH pa6OTLI

BbIil YPOBEHBb) ® IIOHUMAET OCHOBHbIE MBICITH. CKHUM OITBITOM IIPEACTaB-
HIPHHIUIBI 0)OPMIICHHS JIeHUs pe3yJIbTAaTOB Pado-
ucxoaHoro koaa Verilog TBL.

HDL.
® IIOHUMaeT OCHOBHBIC ® yMeeT NpeCTaBIsTh pe- ®  BIAJICET OCHOBHBIMH

croco0aMu mpecTaBIIe-
HUS Pe3yIIbTATOB.
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BbIil yPOBEHBb) TeH U 0TYETOB, pa3pabOTKU
ITPOCKTHOU U TEXHUYCCKOU
JIOKYMEHTALNH,

® 3HAcT OCHOBHLIC ITOHA-
THA A3bIKA IPOrpaMMHpPOBa-
uus Verilog HDL.

3. Tumnosble KOHTPOJIbHBIC 3aIaHUA

Jlia peanuzalvy BBIICTIEPEUUCIICHHBIX 3a/1ady OOY4YEHHS MCIONb3YIOTCS CIEAYIOUINEe MaTepHallbl:
TUTIOBBIC KOHTPOJBbHBIC 33aJaHUSl WIM HWHBIC MaTepUallbl, HEOOXOJMMEBIC NJIsi OIICHKH 3HAaHUH, YMEHUH,
HABBIKOB W (WJIM) OIBITa JAEATEIbHOCTH, XapaKTepU3YIOMIMX 3Tanbl (OPMUPOBAHUSA KOMIIETEHUUN B
mporiecce OCBOCHUsI 00pa30BaTeIbHON MPOTPaMMBI, B COCTABE:

1) IIpakTU4yecKue 3aHSITHA:

TeMbl NpaKTHYECKUX 3aHATHIA:

[IpakTuueckoe 3austue Ne 1: Beenenue B ITIJINC.

[Tpaktuyeckoe 3anstue Ne 2: [{uppoBbie TOTHYECKHE CXEMBI.

[Ipaktuueckoe 3ansatue Ne 3: OCHOBHBIE 31€MEHTHI U PyHKIUU s13bIKa Verilog.

[Mpaktrueckue 3austust Ne 4: Oneparuu ¢ TpUrrepamu Ha sissike Verilog.

[IpakTuueckoe 3anatue Ne 6: MynbTUIIeKCcOp, AEMYIbTHILIEKCOD, AeMUGpaTop.

[Ipaktuueckoe 3ansitue Ne 7: CIBUTOBBIE PETUCTPHI.

[Ipaktuueckue 3ansatus Ne 8: Unctpyment moaenuposanust Modelsim. Hanucanue tectoenyeii.

2) KonTpoJanHasi padora
Tema KOHTPOJILHOI padoThI: CHHTE3UPOBATh cXeMy Ha si3bike Verilog.
TunoBsble 321241 1J151 KOHTPOJIbHOMH PadoThHI:

Sagaua Ne 1
C
A SET
o) >——{0"a 0 7 output_wire
> D
clk - !
CLR Q
rst
3amaua Ne 2
A
MUX D
B
C DY af— )
Output_wire
— E
e D
e Q MUX
rst
3amaga Ne 3

Output_wire
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3agaua Ne 4

A rst
”1” —»0 0 Outp Ut_ere
SET
IIO” D Q
1 — 1] clk
—>
CR 6
3agaya Ne 5
countl3:0) Output_wire
+ D ¥ Q count[0]
wuqn count[1]
! clk count[2] j—»
count[3]
ma ar Q
reset
3agaua Ne 6
count[3:0]
D ¥ Q count[0]
“” clk count[1] )
count([2] Output_wires
ena CLR Q Count[?’] j
reset
3agaua Ne 7
E
0 )
B Output_wire
C D SET Ql>
R
—
m an Q
reset
3agaua Ne 8

SET

{c[3:0],1'b0} t c[4:0]
N c[4]

a[4:0] =

b[4:0] 7 o Q

arst

3) JIaGopaTopHbIie padoThI

Tembl 1a00paTOPHBIX padoT:
Coznanne npoekrta B Quartus II. Jloruyeckue cxembl.
CyeTuuKky 1 JeTUTeNN YacTOThI.
Marmuasl KoHeuHbIX cocTosiHui (FSM).
Amnanoro-un¢ppoBoii mpeodpa3oBaresb.
@uIbTp ¢ KOHEYHON UMITYJIBCHON XapaKTEPUCTUKOM.
Wntepoeiic SPL
Axcenepomerp.

NogakrwnpE

4) Jk3aMeHallHOHHbIE BONPOCHI:
1) Omnpenenenne [IJIVMC. Haznauenue u o6nacte ucnons3oBanus. OcHoBHble napametpsl [IJINC.

7
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2) bazossie mornueckue cxemsl U, JIU, HE, RS-, cuaxponnsiii RS- u D-tpurrep. O603HnaueHue,
OIMCaHKUE NPUHIUIIOB paOOThI, TAOIUIBI HCTUHHOCTH.

3) Yerpoiictso ITJIUC dupmer Altera.

4) Onwucanue [TJIUC pupmer Altera. Cemeiictsa IIJIMC (Cyclone, Arria, Stratix, MAX), ux na3xaue-
HUS M TUTIOBBIE XapaKTEPUCTHKH.

5) Omnucanue [JIUC apyrux npoussoaureneit (Xilinx, Lattice, oreuectBennsie [TJINC).

6) bazoBble moHsATHS s13bIKa IporpammupoBanus Verilog: Moysb, TOPThI, TUIIBI TaHHBIX. [IpuMepsl
HCIOJIb30BAHUS TUIIOB JJAHHBIX U [IOPTOB, OCHOBHBIE OTJINYMSL.

7) OcHOBHBIE OIIepaTophI SA3bIKa porpaMmupoBanus Verilog, mpeacTaBieHue LEeNbIX U BEIICCTBEH-
HBIX yucel. [Ipumeps! UCTI0IBb30BaHUS OCHOBHBIX OIIEPAaTOPOB.

8) [TpouenypHslit 610k always u HerpepbIBHOE onucaHue assign, 0COOEHHOCTH U MPUMEPBI UCIIOIb30-
BaHus. brokupyromee u HeOIOKUPYIOLIEe TPUCBOCHHUE.

9) Omneparopsl case u for. [IpuMepsl UCTIOIL30BaHUS.

10)  [are onpeeneHne NOHSITHIO «CUYETUYUKY», 00JI1aCTh HCIOIb30BaHus. CUETUUK C CHHXPOHHBIM COpO-
COM, CUETYMK C ACHHXPOHHBIM COpPOCOM, CUETUHK C pa3pEIICHUEM Ha CUET.

11)  MynbTHILIEKCOp U JeMyJbTUILICKCOp. OnmpeiesieHrne U MPUMep UCTIOb30BAHUSL.

12)  MamrHa KOHEYHBIX COCTOsIHUI. OnpeeneHne, Ha3HauYCHUE, IPUMED.

13)  TlocTosiHHOE M ONIEPaTUBHOE 3aAIIOMHHAIOIIEE YCTPOHCTBO, padboTta ¢ mamsaTeio B [IJIMC. TIpumep
onucaHus Ha si3bike Verilog.

14)  ®ynkuuoHambHOE MOJeIMpoBaHKe. Kakue 3a1a4un pemarTcs B Mpoecce MOACTUPOBAHMS?
Omnwucanue nporpamm it GyHKIIMOHATIEHOTO MOJICTUPOBAHHSL.

15)  OmnpenesneHue U Ha3HAYCHUE TECTOBOTO MOAYJIA. [IpuMep TECTOBOrO MOAYJIS JUIs JTFOOOTO MTPOCTOTO
npoekra. OnepaTopsl BBOIa/BeIBO/IA AaHHBIX. Onepatopsl 1ukia (forever, repeat).

16)  Omnpenencuue GyHKINN U 3a/1a4, UX CBOWCTBA M OTJMYHS, IPUMEPHI HCITOJIb30BAHHSL.

17)  [aiite onpeneneHue untepdeiicy nepenaun nanusix. Kakue narepdeiics nepeiadn qaHHbIX ObIBa-
10T? VX oTinumst ¥ 00J1acTh UCHOb30BaHusA. OCOOEHHOCTH peain3aliiy pa3InyHbIX HHTEpQeicoB nepena-
un paHHbIX Ha [TJIUC.

18)  TlocnemoBarenbHblil nepudepuiinblii uHTepdeiic nepenayun naHubix (SPI). Uersipe pexuma paboThl
SPI unrepetica. Peamuzanus SPI uatepdetica Ha s3vike Verilog.

19)  Onpenenenue IP-saep. OTarune nporpaMMHbIX 1 anmapaTHbix IP-suep. Kakue IP-sapa Bl 3HaeTe?
20)  [aiite onpenencuus nudposoit 00padotku curnanos (L{OC) u nupposoro curnaia. Haznauenue
LOC. Oco6ennoctu ucnonb3zoBanus [{OC na ITJIMC.

21)  @unbTp ¢ KOHEUHOI UMIyIbcHOM XapakTepuctukoit (KNUX). Onucanne KUX ¢unbtpa B BHe
CTPYKTYpHOIi cxeMbl 1 Ha si3bike Verilog.

22)  Kackannsiii uarerpansHo-rpedenyatsiii GpuisTp (CIC). Onucanue CIC ¢punbTpa B BUse CTpyKTYyp-
HOM cxeMblI U Ha si3pike Verilog.

23)  Ompeaenenue nporpammuoro mporeccopa NIOS |l ero xapakTepHbie 0COOEHHOCTH, OCHOBHBIC TIpe-
umyiecta nepes pemenuem «1IJIMC + MUKpOKOHTpOIIIEp».

24)  Omnpenenenue Altera System-On-Chip (SOC), ocHOBHBIC OTJIMYHS OT MPOrPAMMHBIX POIIECCOPOB,
apXUTEKTypa W TUTIOBBIC XapaKTEPUCTHKH.

25)  BapwuanTtsl koHurypamuu [TJIMC. Onucanue ocHOBHBIX BuAoB KoHurypanuu [IJINC (maccuBHast
U akTHBHas KoHpurypauus) u JTAG.

26)  Owuenka npomsBoautenbHocTu [IJIMC. Otnnure pealbHON 1 MaKCUMAIIbHOM MPOU3BOIUTEIBHOCTH.
VYcnoBust JOCTHXKEHUSI MAKCHUMAJIBHOM MTPOU3BOAUTENLHOCTH. Bpemst yep:kaHus 1 BpeMs PpeyCTaHOBKH.
27)  Hasuauenue u Bo3moxxaoctu TimeQuest Time Analyzer. ITonsTiHe BpeMEHHBIX OrpaHUYEHU# (CON-
straints). HazHaueHne OCHOBHBIX BPEMEHHBIX OTPAaHMYCHUH (1aCTOTa TAKTOBOTO CUTHANA, MYJIbTHIIUKIIbI
(multicycle), 3amper Ha aHanu3 nyTH).
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28)  Ocwnosubie THMbI KopmycoB I[TJIMC, ux npenmyIecTBa # HEAOCTATKH.

29)  Opranmsanus cxemsl mutanus [IJIMC. Yro Takoe PowerPlay Early Power Estimator? Kakue
OCHOBHBIC CTaHJAPTHl TOPTOB BBOJ1a/BBIBOIA TToaepkuBaet [TJINC?

30)  ba3oBsie monsTus si3bika nporpammuposanust VHDL: moayns (uHTEpdeiic u cTpyKTypa MOaYJIs),
MOPTHI, TUTIBI JaHHBIX. [IpuBecTH nmpumep.

31)  OcHoBHbIE omepaTopsl si3bika nporpammuposanus VHDL, npencrasinenue uncen. [Ipusectn
puMep.

32)  Omnwmcanue TpUrrepa, TPUITEPA C CHHXPOHHBIM U aCHHXPOHHBIM cOpocom Ha si3pike VHDL.

4. y‘leﬁHO-MeTOL[I/I‘IeCKOQ H an)opMaunomloe odecrneyeHue AUCHUIIIMHBI:

4.1 OcHoOBHAas JIUTEpPATYypa

1) Cremenxo B.b. IIUTUC dupmer Altera: snemenTtHast 6a3a, cucreMa IPOCKTUPOBAHMS U SI3BIKH OITH-
canus ammapatypel. - M.: JIMK Ilpecc, 2010. - 573 c¢. [DnexrtpoHHslli pecypc], Pexum mocryma:
http://e.lanbook.com/book/60976.

4.2 lonoJHUTEbHAs JIUTEPATypa

1) IIpoekTHpOBaHKWE BCTPAUBAEMBIX MHKPOIMPOIECCOPHBIX cucTeM Ha ocHoBe [IJIMC dupmbl
XILINX® / B. IO. 30t10B. - M.: 'opsiuas nmuaus-Tenekom, 2006. - 519[1] c. [41 3k3.].

2) Ludporas cxemorexuuka: YuebHoe mocodue st By3oB / E. I1. Yrpiomos. - 2-¢ u3j., nepepad. u

nort. - CI16.: BXB-ITerepoypr, 2004. - 782[6] c. [20 5k3.].

4.3 YueOHO-MeToAHYeCKHe O0CO0MS U MPOrpaMMHoe obecrneuyeHue

1) IIporpaMmupoBaHue JOrMYSCKUX HHTEIPAITBHBIX CXeM: MeTOIM4eCcKUe yKa3aHus K JJabopaTOPHBIM
paboram / KprokoB . B., DOpasineeB XK. T., [TokamectoB [I. A. — 2014, 51 c. [DnexTpoHHsIii pecypc], Pe-
*uM octyna:_http://edu.tusur.ru/training/publications/3898.

2) TIporpaMMupoBaHue JOrMYECKUX UHTETPATBHBIX CXeM: MeToMYecKre YKa3aHHs 10 MPOBEICHHIO
MPaKTUYECKUX 3aHATUN M OpraHu3alnu camocTosTenbHoi pabotsl / [Tokamectos [I. A., Kprokos . B.,
Opneinees K. T. — 2014, 77 c. [OnexTpoHHbIi pecypce], Pexxum nocryna:
http://edu.tusur.ru/training/publications/3901.

3) Meroanyeckue ykasanus K jjaboparoproit padore No8 «lludposoii akcenepomerp»: YuedHo-
METOAMYECKOE TTocoOue 1o nuctumirae «[IporpaMmupoBaHne TIOTHYECKUX HHTETPAITBHBIX CXeM) /
Abpamenko A. 1O., EBceeB A. A. — 2016, 9 c. [DnexTpoHHbI pecypc], Pexum goctyna:
https://edu.tusur.ru/training/publications/6052

Jlst oGecniedeHust AUCITUTUTMHBI UCTIONB3YIOTCS CIAEAYIOINIEee MPOTrpaMMHOE 00ecTIieueHue:
1) Altera Quartus Il wiu Quartus Prime

2) ModelSim

3) MatLab unu Scilab
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http://edu.tusur.ru/training/publications/3901
https://edu.tusur.ru/training/publications/6052

5. MarepuajbHO-TeXHHYECKOe 00ecrieyeHne TUCUMILIUHBI:

Aynutopun 309, 314a, 3146 u 318 xadenpsr TOP ocHaleHb! nepcoHaTbHBIMU KOMITBIOTEPAMHU U HE-
00XOAMMBIM MPOTPAMMHBIM OOecrieueHHeM I IPOBEICHUS JTaOOpaTOPHBIX pabOT M MPAKTHYECKUX 3aHs-

Tui, umerotcs otnagounsie wiatel DEO-NANO na 6a3e ITJIMC Cyclone 1V.

6. MeToanuyeckne peKOMEH/AIUM M0 OPTaHU3AIUM U3YUYeHH s TUCIUILTHHBI (TT0 YCMOTPEHHIO pa3pa-
00TYMKA MPOTPAMMBI).
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