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|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJIA)

Lenpto muctmminabl «IIporpamMmmupoBanne MUKPOKOHTPOJUIEPOB Ui (PU3MUYECKUX 3a1au»
ABJIACTCS ~ WM3yYEHUWE OJHOIO M3  COBPEMEHHBIX  HANpPaBICHUM  MHUKPOIJICKTPOHUKH -
IIPOrpaMMHUPYEMBIX JIOTHYECKUX MaTpull. B Kypce paccMaTpuBaroTcsi 00JacTH MX HPUMEHEHMS,
METOJIbl pabdOThl C HUMH, a TAKXE COINYTCTBYIOIME HABBIKK W 3HAHMS, HEOOXOAMMBIE IS
MPOEKTUPOBAHHUS AIIEKTPOHHBIX YCTPOUCTB HA X Oasze.

3agauamu  gucuMIUIMHBL  «lIporpaMMupoBaHre MHUKPOKOHTPOJUIEPOB JUIsl (DPU3HYECKHUX
3a/1a9» SABIAETCS:

e U3yuuts ocHoBbl TexHosnorun IIJIMC, ux cTpykTypy M OTIMYMA OT JPYTUX BHJIOB
UHTETPAJIbHBIX CXEM.

e PazobOparbcs B obOmactsx mnpumenenus IIJIMC, B mnpemMymiecTBax ¥ HEAOCTaTKax HX
MIPUMEHEHHUSI JUIsl PEIIEHUS Pa3HbIX 3ajay.

e Ocouth MeTobl padoTsl ¢ [IJIMC, cnocodb! mporpaMMUpOBaHus U OTIAAKU IPOEKTOB, padoTy

C COMyTCTBYIOIIMM IIPOIrpaMMHBIM 00eCIICUCHHECM.

Il. Mecto aucuuniaunsl (MoayJsi) B crpykrype OIIOII BO

Jlannast ydeOHas JUCUMIUIMHA OTHOCUTCS K 4acTH, (OpMHpyeMOH Y4YaCTHHKaAMHU
oOpa3oBaTenbHbIX OTHOUIEHMH. OHa wu3yyaeTcs B BTOPOM CEMECTpe Ha IEpBOM Kypce
MarucTparypsl 1o HampasiaeHuto moarotoBku 03.04.02 «dusukay.

[TpenmecTByronye AMCUUIUIMHBL, Ha KOTOpbIE JaHHAs JUCLUIUIMHA ONMUPAIOTCs: (U3MKa,
MHUKPO3JIEKTPOHHUKA, HH(POPMATHKA.
I11. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHMS AUCHUIIIHHBI

[Tpouecc wum3ydenuss aucuuiuinebl «lIporpamMmmupoBaHne MHUKPOKOHTPOJUIEPOB IS
¢u3nyeckux 3ajay» HarpasiieH Ha (GOPMHUPOBAHUE CIEIYIOLIIMX KOMIETEHIUII B COOTBETCTBUU C

OIIOII no HanpasieHUIo NOAroTOBKU «Dusnkay:

npogeccuoHa/ibHble KOMIETEHIMM, COOTBETCTBYIOIIME BUIY MpodhecCHoHaTIbHOM
JESATEIIbHOCTH, HAa KOTOPBIM OpPHUEHTUPOBaHA IPOrpaMMa MAarucTpaTypbl - HaydHO-
UCCIIeI0BaTEIbCKasl AeSTEIbHOCTD:

e CnocoOeH UCIob30BaTh aCTPO(U3NIECKUE METO b B HayuHbIX HccienoBanusx (ITK-1).
B npomecce wusydenus aucumiuinHbel «lIporpamMmupoBaHME€ MHMKPOKOHTPOJUIEPOB  JUIS

¢bu3nyecKux 3agau» CTYIEHT JODKEH NPUOOpecTH 3HaHWS M YMEHHs, HEeOOXOIUMBIE ISl €ro

JanbHENIero npo(ecCuOHaIbHOTO CTAHOBJIEHHUS, 3 UMEHHO:
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IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs MO JUCHHUILJIMHE (MOAYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUS] KOMIIETEeHIUI

Komnerenuus HNuauxaropsl Pe3yabraThl 00y4yeHus
KOMIIEeTeHI U

1IK-1 UK nk.1.1 3HaTh: COBPEMEHHYIO JIEMEHTHYIO 0a3zy B 00J1acTH
Crnocoben IIPOrpaMMHUPYEMBIX MATPHIL], UX BO3MOXKHOCTH, a TAKKe
HCII0JIb30BaTh HE00XoIuMBbIE [T PabOThI C HUMU ITPOrPaMMHBIE U
acTpoduznyecKue anmnaparHble PeCypChl.
METOABI IS YMeTh: BBIOHpaATh IPOAYKT U3 00JIaCTH MIPOTPAMMHUPYEMBIX
ONMMCaHUs MaTpHIl 0]l KOHKPETHYIO 3a/1a4y, YMETh [0100paTh METO]]
MIPOLIECCOB B pealin3anuu 3a7a4u, OLEHUBATh TPYAOEMKOCTb pealn3aluu
acTpo(U3NIECKUX 3amaun Ha 6aze [TJIVC.
HCCIIEJOBAaHUAX Bnanets: HaBbikamu pabothl ¢ [IJIMC Ha Bcex aTamax

MIPOCKTUPOBAHUS YCTPOMCTBA — OT MOCTAHOBKHU 3aJ1a4H JI0 €€
peanuzaiuu (MporpaMMUPOBAHMS) U U3TOTOBIICHUS
YCTpOICTBA

IV. Conep:xanue u CTPYKTYpa TUCHUILIUHBI (MOTYJIs1)

O0BbeM IUCIUILIMHEI COCTABIAET 4 3aueTHBIX equHMIIbl, 144 yacos,

B TOM 4Hclie 69 yaca KOHTaKTHOU PabOTHI.

3aHATHS TPOBOJATCS TOJBKO B OYHOW (opme OOyueHuss C MNPUMEHEHHEM AMCTaHLHMOHHOIO

KOHTPOJISI CAMOCTOSTENIbHOM pabOThl CTYJICHTOB. DJIEKTPOHHOM M IUCTAHIIMOHHON GopM o0yueHHs

HC IPpEAYyCMATPpUBACTCA.

Ha npaxTuueckyro moarotoBky orBoautcst 20 ay TMTOPHBIX 9acoB (BO BPEMsI BHITIOJTHEHUS

1ab0opaTOPHBIX padoT).

dopma TpOMEKYTOUHON aTTECTALMU: 3AYET.

061112151 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISAACT 4 3a4eTHBIX CIWHUIIL, 144 gacos.




4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKazaHUEM BUA0B y‘leﬁHbIX 3aHATHII M OTBEJEHHOI0 HA HUX KOJIHYECTBA

AKAACMHUICCKHUX JacoB

Ne Pa3gen nucuMnjnHbI/TEMA Buabl yuedHoii padoTsl, DopMbI TEKYLIET0
n/H = ; BKJIIOYAsl CAMOCTOSITEJILHYI0 PadoTy 00y4yaronuxcs, KOHTPOJS
g E NPAKTHYECKYI0 MOATOTOBKY U TPYA0€MKOCTH ycrieBaeMoCTH;
z & § (B yacax) ®dopma POMeKYTOUHOM
E“ = = E KonrakTHas padoTa npenoaasareJisi ¢ = aTTecTalum
s : E- 'S 00y4aomuMmcs E ; (no cemecmpam)
%) et «<
R E g Jlexnun Cemunapckne/ | Koncyan E 'S
8 E npaKTHYecKue/ | Tauuu 2 =
g JlabopaTopHble z
Q
3aHATUSA
1 2 3 4 5 6 7 8 9 10
1 | Beenenue B IIJIVIC 2 |81 6 2 6 0,1 Omnpoc
2 | Cpena paspabotku Quarus Il/Quartus Prime 2 (202| 6 2 6 0,2 12 o
3 | SI3bIKM omHCaHUs anmapaTypsl 2 |161| 6 2 6 0,1 8 HCHKa pesy IbTaTos
- BBIIIOJTHCHUS
4 | Asbix Verilog HDL 2 [181] 6 4 6 01 | 8 ome
MPAKTUIECKOTO
5 | Kondurypuposanue u otnagka no JTAG 2 |201| 6 2 6 0,1 12 33: ) OIDOC 1o
HUSL, OIIPOC IT
6 | Apxurekrypa [IJINC 2 |191) 6 2 6 0,1 11 Tef/IaTI/IKe P
7 | Hepudepus [JIUC 2 |101 2 0,1 8 .
MPAKTUYECKON
8 | Mukpomnporeccop Ha 6aze [IJIUC 2 |141) 4 2 4 0,1 8 paBoTs
9 | OcHoBbl IM(PpoBOI 00paboTKu curnanaos Ha 6aze [TJIMNC 2 | 101 2 0,1 8
3auér 3auér o Omieram
KO=Tpons 4
KCP 4
Hroro yacos 144 20 40 1 75




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEJILHON PaGoThl 00y4AOIMXCS MO AUCHHUILTHHE

CamocTosiTenbHas padora o0yyaroumxcs Vy4ebHo-
METOJMYECKOE
Ouenounoe
Cemectp Hassanue paszaena, TeMbl B 5 a6 Cpoxu | TpymOeMKOCT CDCICTEO obecneyenue
U CaMOCTOATCIBHON PAOOTBL | oo i erms (uac.) pea CaMOCTOSTETLHOU
paboTHI
Bce paznenst OTBeTHI HA KOHTPOJIBLHBIE [1-2]
BOIIPOCHI, CAMOCTOSITEIILHOE | B Teuenue ..
2 pOchl, 75 Ortuér
BBINIOJTHEHUE MPAKTUYECKOTO | CeMecTpa
3aJIaHUS
2 IToaroroBka K 3aqéTy PaboTa ¢ IeKINOHHBIM MaTepHaIoM K konmy CobecenoBanue [1-2]
U y4eOHOH TUTepaTypoit cemecTpa o ouieram
OO0t 00beM CaMOCTOSITEIIBHOM PaOOTHI IO TUCIUTIINHE (Yac) 75




4.3. Conep:xxaHue y4eOHOro MaTepuaJia

Pazpen 1. Beenenune B IIVIMC. Ocobennocty, 061acTh IPUMEHEHUS.

Pazyen 2. [TpoexktupoBanne ycrpoiicts Ha [TJIMC. Cpena pa3pabotku Quarus II/Quartus
Prime.

Pazgen 3. Crnioco6s1 iporpammupoBanust [TJIVC. S3b1ku onucanus anmapaTyphl.

Pazgen 4. SA3pix Verilog HDL.

Paznen 5. Kommynuxkanus ¢ IIJIMC. Kondurypuposanue u otnanka no JTAG.

Pazgen 6. Apxutekrypa [IJIUC. BayTpennne pecypchl, BBOI/BBIBO TaHHBIX.

Pazgen 7. [Tepudepus ITJIMC. Heobxoaumpbie yCIOBUS AJIA CO3JIaHUs YCTPOIMCTBA Ha 0ase
[I1C.

Pazyen 8. Muxkpornpoueccop Ha 6aze [IJIMC. llenu, oGnacTe NpUMEHEHHs, CHOCOOBI
pealn3aium.

Pazgen 9. OcHoBbl 1T poBoiIt 06padoTku curHanoB Ha 6aze [TJIMC.

IlepeyeHb JeKIMOHHBIX 3aHATHI

Ne Ne paznena un HaumenoBanue Tpynoe | Ouenounst | Popmupye
n/m | TeMbl HCMO0JIb3YeMbIX MKOCTh | € CpelcTBa | Mble
JTUCIHUIIINHBI TeXHOJIOT i (4acnl) KOMIIETEHII
(MoyJis1) 1071

1. 1 BBoanas nekius - Ompoc
pe3eHTalUs

2. 2 Jlexuus - mpe3eHTarus ¢ [IK-1
HCIIOJIb30BaHHEM
npodunsHoro [10
(Quartus)

3. 3 Jlexus - mpe3eHTaIus ¢ IK-1
UCIIOJIb30BaHUEM
npodunsHOro [10
(Quartus)

4, 4 Jlekuus - npe3eHTanus ¢ [IK-1
HCIOIb30BaHUEM
npodunsHoro [10
(Quartus)

5. 5 Jlexmus - mpe3eHTarus ¢ IK-1
paboToii Ha CTeHIaX

6. 6 Jlexuus - npe3eHTanus ¢ [1K-1
HCIIOJIb30BaHUEM
npodmisHoro 1O
(Quartus)

7. 7 Jlexuus - npe3eHTanus 2 [1K-1

8. 8 Jlexmus - mpe3eHTaIus ¢ IK-1
UCTIOJIb30BaHUEM
npodunsHoro [10
(Quartus)

9. 9 Jlexmus - mpe3eHTarms 2 [1IK-1




4.3.1. llepeyeHb CeMMHAPCKUX, IPAKTHYECKUX 3aHATHI U J1a00pPaTOPHBIX padoT

Ne | Ne pasngesia m | HaumenoBanue Tpynoem | OueHouyHble dopmMupyemblie
n/n | TeMbl CeMHHAPOB, KOCTh cpeacTBa KOMIIETEeHIIUH
AMCUUIJIMHBI | IPAKTHYECKUX U (uacwi)
(Mmoay.s) J1a00paTOPHBIX padoT

1. 2 Hayvaino pabotsl B cpene 2 Onenka I1K-1

Quartus pEe3yIbTAaTOB
BBITIOJTHEHUS

POrpPaMMHUPOBAHUS 4 3aIaHHs, OIPOC
IJIAC 0 TeMaTHKe

3. 4 [TporpamMmmupoBaHue Ha 4 gggg;zqecxon [K-1
s3pike Verilog HDL

4. 5 IIporpammupoBanue u 4 I1K-1
omtanka mo JTAG

5 6 Hcnonp3oBanue IK-1
BHYTPEHHUX pecypcoB | 6
[JINC

6. 7 Pabora ¢ nepudepueit 6 [K-1
[JINC

7 8 BcerpauBaemsiii 4 I1K-1
nporeccop Nios

8. 9 Pabota ¢ AILIIT 4 IK-1

9. 9 [{udpoast 0OpaboTKa 6 IK-1
CUTHAJIOB

4.3.2. IlepeyeHb TeM (BONMPOCOB), BLIHOCHMBIX Ha CaMOCTOSITeJbHOE M3y4YeHHE CTY/JIeHTAMHU B
paMKax camocrositeabHol padorsl (CPC)

Pa3 Tema Bun 3ananue Pexomennye | Kosmuec
aen CaMOCTOSITENTLHOM Mast TBO
paboThI JauTepaTtypa 4acoB
IMTouck [TpousBogurenu [IJINC,
1 Pasmen 1. uH(pOpMaIuu B IOCTOMHCTBA U HEJTOCTATKHA 1,4 7
JUTEpaType, CETH IJINC
ITouck
Yro takoe ®AIIY (PLL), uto
2 Pazgen 2. | undopmaruu B 1,4 8
takoe SOft - Mmukpomporieccop
JUTEepaType, CeTU
ITounck Otnnuunst
3 Paznen 3. | uadopmanuu B CUHXPOHHOMH/aCHHXPOHHO 3,4 8
JUTEpaType, CETH | JIOTUKH, TAKTHPOBAaHHUE
Pa6ora B [10 [IpakTueckoe 3agaHue 1Mo
4 Pasnen 4. p o 1,5 8
Quartus pabote B cpene Quartus —




MpOrpaMMHUPOBAaHKE HA
Verilog
IIpakTHueckoe 3axanue 1o
Pa6ora B I[10 abote B cpene Quartus —
5 Paszgen 5. p pene Q 1,5 8
Quartus HCIIOJIb30BaHHUE T'OTOBBIX
MOJYJIEH B TPOEKTE
IIpakTHueckoe 3axanue 1o
Pa6ora B I[10 abote B cpene Quartus — 13
6 | Paszen 6. p peze Q 1,4,5
Quartus HCIIOJIb30BaHUC
MeradyHKIHI
ITocnenoBarenabHas,
Houci rnapajuiesIbHas Iepeaada
7 Pazgen 7. | undopmaruu B P P 3 8
JTaHHBIX, TUddepeHanbHbIe
JTUTEepaType, CeTH
CHUTHAJIBI
IIpakTHueckoe 3a1anue 1no
Pa6ora B I[10 abote B cpene Quartus —
8 Pasnen 8. p peze Q 4 8
Quartus CO3JIaHUE CUCTEMBI C
nporieccopom Nios
ITouck Yo TakTe mymsl
9 Pazgen 9. | undopmanuu B JIMCKPETHU3aIUH, 2,3 8
JUTEpaType, CeTH CEMIUTHPOBAHMSI, JUKHTTEP

4.4, MeToauuecKkue YKazaHus 110 OpraHm3anuu CaMOCTOATEIbHOI paGOTI)I CTYAEHTOB

1)

2)

CamocrodrenbHas paboTa pealu3yercs:

CamocrodaTenbHO (IpU HEOOXOJMMOCTH - B KOHTAKTE C MPENOAaBaTeIeM) BHE PAMOK
pacnucaHus - Ha KOHCYJIbTAlUAX 110 YYEOHBIM BOIIPOCAM, IIPU BBIIOJHEHUH UHIUBUIYaTbHBIX
3aJaHuM U T.].

B 6ubnuoteke, toma, B 0OOLIKUTHH, Ha Kadeape NpU BbIMOIHEHUN CTYIEHTOM yUYE€OHBIX U
TBOPYECKHX 33/1a4, TAKUX KaK CAMOCTOSATENbHBIM MOUCK HH(pOpMAIIUY, HATMCAHUE 3CCe 110
TeMaM Kypca.

Buasl camocTosTeNnbHBIX paboT:

1. Tlouck mHpopmaiuu B TUTEpaType U UHTEPHETE, OTBETHI HA BOMPOCHI.
2. Dcce: HamucaHue HeOombmioro (1o 1 cTpaHMIBI) 3Cce Ha 33JaHHYIO TEMaTHKy C

MCIOJIb30BaHUEM JINTEPATYpPbl WK HH(pOpMaLuu u3 cetu MHTepHeT.

IIpumepsl TeM 11 3cce:

a. BeiOpaTh Ha pbIHKE COBPEMEHHBIX AIEKTPOHHBIX YCTPOMCTB J1t000€, BHIIIOJHEHHOE Ha Oa3e
IIJIMC. OnucaTts ycTpoMCTBO, €ro Ha3HaueHue. J[aTb OTBETHI HA BONPOCHI: C KAKOH LIENbIO B
ycrpoiictBe ucnonb3yercsa [IJIMC? Kakue 3anaun Bemomnuset? [louemy, mo MHEHHIO aBTOpa,
o6bu1a BeiOpana umeHHo TIJIMC anst peanusanuu 3Toi 3a1aun?

6. Onucarp Tekyuiee mnonoxxkenue aen Ha poiHke [IJIMC. OTBeTUTh Ha BOMPOCHL: Kak
pasBuBaercsa poiHOK [IJIMC B mocnennue roasl? B kakux obmactsax npumensitores [IJIMC?
KaxkoBbl, M0 MHEHHIO aBTOpA, epcneKTuBsl peiHKa [TJIMC?

CamocrodaTrenbHas mpakTuyeckass pabora B npodmibHoM [1O: 1Mo 3agaHHBIM HMCXOJHBIM
YCIIOBUSM W TIOCTaBJICHHOW 3amade co3maTh mpoekT B [1O Quartus, co3math B MpoeKTe
HeoOXouMBble (aiiibl, onucaTh MOPTH BXOJa/BBIX0OAA, onucarh aaroputM padotsr TIJINC,
CKOMIIWJIMPOBATh MPOEKT, MPOBEPUTH pPabOTOCIOCOOHOCTh MPOEKTa MYTEM CUMYJISLUU
CUTHAJIOB.

Tematuka 3agaHuii U1 CaMOCTOSITENIbHBIX TPAKTUYECKUX Pa0OT:
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a. Co3pmate mpoekT B cpeae Quartus C HCIONB30BAHHEM JJIEMEHTAPHBIX JIOTHYECKHX
orneparuil. Onucanue alropuTMOB BBIIOJHUTH IIyTEM CXEMHOI'O BBOJA.

6. Cozpmate mpoekT B cpene Quartus ¢ HCHOJIb30BAaHUEM BJIEMEHTAPHBIX JIOTHYECKUX
ornepauuii. Onucanue alropuTMOB BBITIOJIHUTH IyTeM onucaHus Ha si3bike Verilog HDL.

B. Co3marp mpoekT B cpene Quartus mis pabGotrel ¢ oriagouHoi mmiator ¢ ITJIMC.
Bocnonp30BaBImINMCh TEXHUYECKOM JOKYMEHTALMEN Ha ILIATy, 3alIpOrPaAMMHUPOBATH IIPOCTHIE
QITOPUTMBl  UCIOJIB30BAHUSI PECYpPCOB OTJIQJ0YHOM TUIaThl (KHONKH, WHAWKATOPHI),
MIPOBEPUTH padOTOCTIOCOOHOCTH aITOPUTMA.

r. Cosmate mpoekt B cpeae Quartus myrem onmcanuss Ha s3bike Verilog HDL ¢
MCIOJIb30BAHUEM FOTOBBIX MOy MeradyHKITHA.

1. Jlopabotats npoekT B cpeae Quartus, BIMOIHEHHBIH HA OYHOM MPAKTUYECKOM 3aHSTUU: B
CYIIECTBYIOIIYIO CHUCTEMY, CO3/laHHyl0 B wuHCTpymMeHTe SOPC — Oungep, m00aBUTH
JIOTIOJIHUTENIbHBIE ~ TOPTHl  BBOAA-BbIBOAA.  (CreHepupoBaTh  CUCTEMY,  BKJIIOYHTH
MOJTYYMBIIUIACS MOYJIb CUCTEMBI B (ailsl BEpXHETO YPOBHS MPOCKTA.

4.5. [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (MPOeKTOB) (IpH HAJTUYHM)
KypcoBbie paboThl HE IPETyCMOTPEHEI.
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V. YuebHo-MeTOoAUYecKOe U MH(OPMALIMOHHOE o0ecniedeHne JUCHUNIMHBI (MOTYJIs)
a) nepeuens 1umepamypbl

OCHOBHAS TUmMepamypa

Ne

ABTOp, HA3BaHHE, MECTO U3TAHUS,
U3/1aTeJIbCTBO, M0/l U3AHUS Y4eOHOH U
Y4eOHO-MeTOAUYeCKOM JIUTEepaTyphbl

KommuectBo SK3EMILISAPOB

VYmenuna, U. B. TlpoektupoBanue nudpoBbix
ycrpoiicts Ha I[TJIMC [OnexkTponHslii pecype] :
yaebHoe nocooue / U. B. Yienuna. -
DneKTpoH. TeKcToBbIE aH. - CankT-IleTepOypr
: Jlans, 2022. - 408 c. - OBC "Jlanp". -
Heorpanwnu. noctym. - ISBN 978-5-8114-3657-
6

https://e.lanbook.com/book/206678

Heorpannu. nocryn

OmnmnenreiiM, A. lludposas o6paboTka
CUTHAJIOB [ DJIEKTPOHHBIN pecypc] : u3nanue 3-
e, ucrpasieHHoe / A. OnneHreiM. - DIeKTPOH.
TEeKCTOBBIC JIaH. - Mockga : Texnocdepa, 2012.
- 1048 c. - OBC "Aiibykc". - HeorpaHud.
noctym. - ISBN 978-5-94836-329-5

http://ibooks.ru/product.php?productid=

339869
Heorpanuu. noctyn

YmusiikuH, C. B. OcHoBBI Teopuu 1 poBoit
00paboTKH CUTHANOB [ DJIEKTPOHHBIN pecypc] /
C. B. YMHSIIKHUH. - DJIEKTPOH. TEKCTOBBIE JIaH.
- Mockaa : Texnocdepa, 2019. - 550 c. : u. -
OBC "Aiidykc". - Heorpanuu. gocrym. - ISBN
978-5-94836-557-2

https://ibooks.ru/reading.php?short=1&

productid=364466,
HCOFpaHI/I‘I. I[OCTyH

O0ONONHUMENbHAS TUMepamypa

Ne

ABTOp, HA3BaHHME, MECTO
H3aHMS, U31aTeIbCTBO, IO/
U3/1aHusA y4eOHOH 1 y4eOHo-
METOAUYECKOH JINTepaTypbl

KonngectBo sx3eMiusipos (B 6ubimoreke UC3D

CO PAH)

ITyxansckun, I'. K.

https://e.lanbook.com/books/element.php?pll id=6

ITpoexTrpoBaHue UPPOBHIX
YCTPOMCTB [ DIEKTPOHHBIH pecypc] /
I'. 1. Ilyxansckuu, T. 4.
HoBocenbuiesa. - DneKTpoH.
TeKkcToBble faH. - Cankt-IleTepOypr
: JIansp, 2012. - 896 c. - OBC
"Jlanp". - HEOrpaHHUY. AOCTYII. -
ISBN 978-5-8114-1265-5

8474
HEOrpaHMy. 10CTYII

0) nepuoouuecxue uzoanus

- HCT.
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B) CRUCOK ABMOPCKUX MEMOOUUECKUX pa3pabomok

1. B cucreme obpasoBareibHoro nopraisa UI'Y (http://educa.isu.ru/) pasmemnieHbl METOIMYCCKHE
MaTepHatbl ¥ 33aHusl 10 JAaHHOMY KypCY.

2) baszwl ()aHHbl)C, qubOpMaL;MOHHO'CI’lpCIGO'{Hble U nouckoevle cucniemysl

1) www.ni.com\russia

2) http://www.labview.ru/

3) http://library.isu.ru/ru

4) http://irbis.iszf.irk.ru

5) DBC «lOpaiit» https://biblio-online.ru

6) DU3 «bubmmorex» https://isu.bibliotech.ru/

7) OBC «Jlanby» http://e.lanbook.com/

8) DBC «PykonT» http://rucont.ru

9) DBC «Aiibyke» http://ibooks.ru

10) Caiit npoussoautens [TJIUC Intel:
https://www.intel.ru/content/wwwi/ru/ru/products/programmable/fpga.html

11) Caiir http://altera.ru

V1. MatepuaibHo-TeXHU4YECKOE O0ecniedeHrue TUCHUUILIHHBI (MOYJIA)

6.1. YueOHo-1200paTOpHOE 060py10BaHUE!

[IpakTueckue 3aHATHS MO JAHHOM JAWCLUUIUIMHE IPOBOJSATCS B CHELMAIBHO IOATOTOBICHHOM
KOMIIBIOTEPU3UPOBAHHOM KJIacce, B KOTOPOM Ha KaX10e pabouyee MECTO BKIIHOYAET B ce0si KOMIBIOTEP
(Intel Atom CPU D2500 u D2550 1.86x2GHz, monutopsr Samsung S19B300N u S19C150N) c
COOTBETCTBYIOIIMM JIMLIEH3UOHHBIM NporpaMMHbIM obecrieuenuem, miargopmy NI ELVIS II u nabop
pacumpurensHbix miat: Emona SIGEx (Emona Signal & Sistems ETT-311, 6 mtyk), Emona FOTEX
(ETT-211, 3 mr), Emona DATEX (ETT-202, 2 wr), pactumpurensabie miatel «15 OINBITOB mo OY»
(960003-INT-OA Integrator Ltd, 4 mr), makerrbie matel NI ELVIS 11 SERIES Prototyping Board (6
HITYK).

Kpome Toro, Ha ¢akynbrere UMeeTcss KOMIIbIOTEPU3UPOBAHHAS ayJUTOPHs, NpeIHa3HAYeHHAs AJIs
CaMOCTOSITENIbHOM pabOThl, C HEOTPAaHUYEHHBIM JIOCTYIIOM B MIHTEpHET.

XpaHeHue 1 o0CITy>)KUBaHHE JTJAOOPAaTOPHOr0 000PYIOBaHUS MPOUCXOAUT B CIIEIUATEHOM ITOMEIEHUH
JUIsL XpaHEeHUs ¥ MPO(UIIAKTUIECKOT0 00CTy>KUBaHHSI y4eOHOTO 000PYA0BaHMS.

Nwmerotes cnucku 3ajaHUil 1 METOJUYECKOE PYKOBOJCTBO B AJIEKTPOHHOM M MEYaTHOM BHJE, B TOM

Yuclie B aBTOPCKOM Yy4eOHOM MOCOOUH.

12


http://educa.isu.ru/
http://www.ni.com/russia
http://www.labview.ru/
http://library.isu.ru/ru
http://irbis.iszf.irk.ru/
https://biblio-online.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
https://www.intel.ru/content/www/ru/ru/products/programmable/fpga.html
http://altera.ru/

13

6.2. IlporpammHoe obecnieyeHue:

O06ocHOBaHUE IS

HaumenoBanue I10JIb30BaHUs Cpoxk nelicTBus
Ne MPOrPaMMHOI0 Kon-Bo I1O (JIunensus, Hara Bbinatm npaBa
. JINICH3UU
MPOJYKTa JloroBop, Cu€T, aKT IIOJIE30BaHUS
WJTU THOE)
1 Microsoft Office Howmep Jlunensun 30.01.2009 | 6eccpouHo
2010 Russian Microsoft
Academic OPEN 3 47790919
1 License No
Level
2 Microsoft Howmep JIunensun 06.12.2010 | 6eccpouno
Windows Microsoft
Professional 7 47771806
Russian OPEN 1 5

License No Level
Legalization Get
Genuine

3 7-Zip CB00OOTHO 0eccpouHo
pacnpocTpaHseTcs
1 Ha yCIIOBHSIX
ymnensun GNU
LGPL

4 Adobe Acrobat JIuueH3MoHHOE 0eccpovHO
Reader DC corjiaimieHue Ha
1 IIPOrpaMMHOE

obecrieueHue
Adobe.

5 Mozilla Firefox CBo06oaHO OeccpodHo
pacrmpocTpaHsercs
Ha yCIIOBUSIX
TPOMHOM JIMLIEH3UN
Mozilla
(MPL/GPL/LGPL).

6 Quartus 11 Web CBo06oaHO OeccpodHo
Edition 13.1 pacrpocTpaHsieTcs
Ha ycnousix Intel
6 FPGA Software
License
Subscription
Agreement

6.3. Texuuuyeckue U 31eKTPOHHbIE CPEeACTBA:
Bo Bpems 3aHsATHl (M Ha JEKUUAX) 7S NOSICHEHUS MOCTABIEHHBIX B Ja0OPaTOpHBIX paboTax

3aJlaHuM CTyJIEHTaM JIEMOHCTPUPYIOTCS HA KPaHE JOMOJHUTENbHbIE U BCIIOMOTaTEIbHBIE MaTEPHUATIBI
(mpe3eHTalUu, THITUYHBIE TPUMEPHI)
Jlnst 00paboOTKM MOJMYYEHHBIX B XO/€ HKCIEPUMEHTA JAHHBIX Ha MPAKTUYECKHX 3aHATHIX B

naboparopun Kadeapbl UMEIOTCS KOMITBIOTEPHI C COOTBETCTBYIOIIMM MPOTPAMMHBIM 00€CTICUCHHEM.
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VI1I. O6pa3oBaTebHbIe TEXHOJIOTHH
e lHTepakTHBHBIE JEKIUH
e IIpakTnyeckue 3aHATUA
e CamocrosrenbHas padora
e KoHTpoabHbIE 3a1aHUSA
B yueOHOM mporecce HCHONB3YIOTCS KaK AaKTUBHbIE, TaK HHTEPAKTHUBHbIE (OPMBI IPOBEACHUS
3aHATHUH.
WHuTepakTuBHBIE (OPMBI BKIIOUYAIOT B ce0sI:
o Jlexumu;
e [IpakTuyeckue 3aHATHS C MOJa4Yel HOBOIO MaTepuaia M OJHOBPEMEHHOH OTpabOTKOM ero
nyTeM paboTsl B MPO(PUILHOM MPOrPaMMHOM OOECTICYCHUN W/HITK Ha JTa00PaTOPHBIX CTEHAAX
e Bomnpocsl 1o 3a1aHUAM JUI CAMOCTOSTENILHOTO MOMCKa HH(POpMAUn
AyIuTOpHBIE 3aHATHUS POBOAATCS B MHTEPAKTUBHOW (popMe ¢ MCIOIb30BAHUEM MYJIbTUMEAUHHOIO
obecrieyeHuss (HOyTOyK, mpoekTop). IIpe3eHTanuu NO3BOJISAIOT KAYeCTBEHHO WIUIIOCTPUPOBATH
ayJUTOPHBIE 3aHATHUS CXEMaMH, PUCYHKaMHU U CTPYKTypUPOBaTb MaTepHal 3aHATHsS. DJIEKTPOHHas
IIPE3eHTALMs TO3BOJISIET OTOOPA3UTh MPOLECCHl B JUHAMHUKE, YTO YJIyUllaeT BOCIPUATHE MaTepuaa.
[IpakTHyeckue 3aHATHS MPOBOJATCS B KOMIIBIOTEPHOM Kiacce. Ha kommbroTepax ocyuliecTBIseTCs
OCBOEHHUE NporpaMmMHoro odecrneuenust ais padorsl ¢ IIVIMC, uzyuyenne TeXHUUECKONH TOKYMEHTALUU
Ha [IJIMC u marepuanbHbie cpesicTBa (OTIal0UHbIE IJIAThI).
CamocrosiTenbHas paboTa BKJIIOYAET B ceOsl:
® [IOUCK HAay4YHO-TEXHHYECKOH HMH(OpManMM B OTKPBITBIX MCTOYHHMKAX C LEJIbI0 aHalu3a U
BBISIBJICHUSI KJIIFOUEBBIX OCOOEHHOCTEH;
® KOHCIIEKTHPOBAHHUE;
e BbLIIOJHEHUE MPAKTUYECKUX 3aJaHuil 1o paboTe ¢ NpOPUIBHBIM  [POTrPAMMHBIM
obecnieduenueM, no nporpammuposanuto [IJIUC, u 1.1.
[Ipu HEeobxonuMoCTH, B IIpoliecce paboThl HAJl 3aJaHUEM, ACIIUPAHT MOKET MOJIYYUTh
MHVBUAYAIbHYIO KOHCYJIBTAIUIO Y MTPenoaBaTes.
KoHTposbHble 3ajaHKs BKIIOYAIOT B CEO05:
® BOINpPOCHI K 33JJaHUSIM IO CAMOCTOSITEIbHOMY MOMCKY M M3Y4YEHHUIO MH(OpMaIMK M0 TeMaTUKe
Kypca
® KOHTPOJIbHBIE MPaKTHUECKHUE 3a/1aHusl 1o padote ¢ npoduiabHbIM [10, 3HaHUIO A3bIKA ONUCAHUS
anmnapatypsl, paboTe ¢ 1a00paTOpHBIMH CTEHAAMH U MaTepuaIbHOU 0a30ii.
® CcaMOCTOSITENbHbIE NPAKTUYECKUE 3a/1aHus 1o padote ¢ npoduibHbM [10 U npoekTHpoBaHUIO
anroputmos s [IJINC
e DK3aMEH M0 pe3yJpTaTaM Kypca

OneHka cTeneHu cpopMUPOBAHHOCTH KOMIETEHIIUI Oy IyIIero MarucTpa OCHOBBIBAETCS
KOHKPETHOCTBIO U IIOJIHOTOM OTBETOB MaruCTPaHTa IIPHU BBINIOJHEHUHN 3alaHUN U yIIPa)KHEHUI
ITPOMEKYTOUYHBIX M1 HTOTOBOT'O KOHTPOJIS 3HAHUN. [|ONOIHUTENBHBIE BOIIPOCHI M UX YHCIIO
orpezieNsieTcss HE0OXOAUMOCThI0 0OBEKTUBHOM OLIEHKOH YPOBHSI OCBOCHHSI MaruCTpaHTa U3y4aeMoi

JAUCIUIIIINHBI.
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VI1Il. OueHouHble MaTepHaJbl ISl TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOMH aTTecTaluu

®onp oueHouHbIX cpeacTB (POC) npencraBieH B NPUIOKEHUHU.

8.1.1. OueHOUYHBIEC CPEACTBA ISl BXOHOTO KOHTPOJIS
JIs M3ydeHHs JaHHOTO Kypca OOYYalOIIMiCs JOJKeH 3HAaTh OCHOBBI HMH()OPMATHKH, YMETh
MOJIb30BAThCS KOMIIBIOTEPOM Ha MPOJBUHYTOM YPOBHE, NPOCIYIIaTh MOAPOOHYIO TEXHHUKY

0€30MacHOCTH IpU PabOTE CO CIOKHBIM HU(POBBIM 000PYIOBAHHUEM.

8.1.2. OnieHoYHbBIE CPEACTBA TEKYIIET0 KOHTPOJISL
Texymuii KOHTPOJb YCIIEBAEMOCTH AacHHUpaHTa, T.€. IMPOBEpPKa YCBOEHHUs Y4YeOHOro marepuaia,

PETYIISIPHO OCYIIECTBIISICTCS HAa MPOTSDKEHUH ceMecTpa. TeKyluii KOHTPOJIb 3HAHUK O0ydYaroluXcs
OpPraHHU30BaH KaK YCTHBINA IPYIIIOBOM OIPOC, TUCHMEHHBIC pa0OTHI
[IpuMepHBIe BONIPOCHL, yIPAXKHEHUN U 3aJaHUI JJ11 TEKYILLEro KOHTPOJIS:

1. Omeemums na eonpoc: umo maxoe II/IUC. Ilepeuucniums OcHOBHble npeumyujecmseda u
Hedocmamku. Ilepeuuciums 0CHOBHBIX NPOU3BOOUMEIEL.

2. Coz0amb npoexm 6 cpede Quartus ¢ UCNOIb308AHUEM DNIEMEHMAPHBIX JIO2UYECKUX Onepayull.
Onucanue aneopummos 8blNOIHUMb NYMeM CXeMHO20 6600d.

3. Omeemums Ha 80NPOCHI: YMO MaKoe A3blK OnUcanusi annapamypel? Yem on omauuaemcs om
A36IK06  npoepammuposanua?  Umo maxoe cummesupyemoe HOOMHONCECMBO  A3bIKA?
Ilepeuucnums camvie u36eCmHble A3bIKU ONUCAHUS ANNAPATYDOL.

4. Cozoamwv npoexm 6 cpede Quartus ¢ UCNOIb308AHUEM IIEMEHMAPHBIX T02ULECKUX ONepayull.
Onucanue aneopummos 8blNOIHUMb nymem onucanus Ha asvike Verilog HDL.

5. Cozoamv npoekm 6 cpede Quartus O0as pabomvl ¢ omaadounou naamou c¢ IIJITUC.
Bocnonvzosaswiuce mexnuueckou 0okymeHmayueli Ha niamy, 3anpocpamMmuposams npocmole
aneopummsl  UCNONL30BAHUS  PECYPCO8  OMAAOOYHOU Naamel  (KHONKU, UHOUKAMOPbL),
nposepums pabomocnocooOHOCMb alcopummad.

6. Coszoamv npoexm 6 cpede Quartus nymem onucanus na ssvike Verilog HDL ¢ ucnonvzosanuem
20Mo8bIX MOOYel Me2ag)yHKYU.

7. Hdopabomamws npoexm 6 cpede Quartus, 8bINOTHEHHbIN HA OYHOM NPAKMUYECKOM 3AHAMUU. 8
cywecmeyowyro cucmemy, cozoannyio 6 uncmpymenme SOPC — oundep, 0obasumv
O0NONHUMENbHbIE NOPMbL 6600a-8b1800d. Ceenepuposams cucmemy, SKIIOYUMb NOLYYUSUULICS
MOOYIb cucmemvl 8 (haiil 6epxHe20 YPOB8Hs NPOEKMA.

8. Omeemumbs Ha 60NPOCHI: KaAKUE UWYMbL U UCKANCEHUS BO3HUKAIOM NpU Yugpposot obpabomke
cuenanog (LJOC)? Kakxue neobxooumvie ycnousi HYICHO blnoaHums o0aa padomwvr IIJIHMC
COBMECMHO C aHan020-yu@dposvim npeoopazosamenem (ALll). Kaxue anecopummer L{OC
ModHcHo peanuzoeams Ha IIJIUC?

8.1.3. OneHo4HBIE CpeACTBA IS MPOMEKYTOYHOM aTTecTaluu

[IpomexxyTouHast aTTecTanus CTYJEHTOB IO JHUCHUUIUIMHE OCYIIECTBIISIETCS MO OKOHYAHUIO
JTUCITUTIINHBI, B BUJE 3a4€Ta B COOTBETCTBHH ¢ Tpadukom ydeOHoro mporecca. [IpoBepka Hammams
KOHCTIEKTOB TIO JUCIUIUIMHE SIBJISETCS JONMyCKOM K 3auéry. B ciywae Hamuuus ydeOHOM
3aJI0JKEHHOCTH (MIPOIYIIEHHBIX 3aHATHI U (MJIM) HEBBITOIHEHHBIX 33/1aHUM), CTYJIEHT OTpadaThiBaeT

NMPOMYIICHHBIC 3aHATHUA U BBIIIOJIHACT 3aJaHUS.
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Bomnpocsl k 3a4éTy:

1.

How

oo

o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kak pacmmdposeiBaercs aG6pesuarypa IIJIMC? Amnrnumiickoe nasBanue IIJIMC? Jlate
paszBepuytoe onpeaenenue [IJINC.

Hasarb ocHoBHble orTinmuus [IJIMC or gpyrux tumnoB MukpocxeM. HaszBarb OCHOBHbIE
JIOCTOMHCTBA U HEJOCTATKHU.

Kaxkue cymectByroT Bubl [IJIMC? B yem ux 0CHOBHBIE OTIAUYHS?

Kak pacmmudpossiBacTcsi ab6peBuarypa IIIIBM? Anrnuiickoe nazanume I[IIIBM? KakoBo
BHYTpeHHee ycTpoiicTBo U npuniun padots [IJIMC tuna ITIIBM?

Ilepeuncnuth OCHOBHBIE BUJIbI BHYTpeHHUX pecypcoB [TJINC.

Urto takoe ®AIIY B [IJIMC? Anrnuiickoe HazBanue GAITY? [{ns yero ucnonb3yercs GAITY?

C moMoIIpI0 KakKoro mporpaMMHoro obtecmeueHust Beaercs pabora ¢ ITJIMC dupmsr Intel
(Altera)? TTepeunciiuTh OCHOBHBIC BO3MOYKHOCTH 3TOT'0 IIPOTPAMMHOTO 00ecTiecueHMs?

Ha3zBatb 1 kpaTKo onucaTb OCHOBHBIE METOIbI ONMMCAHUS anroputMoB padotsl ILJINC.

Hasarp  cymectByroume  Meronbl  3arpy3ku  npommBku B [IJIMC  (metopmsl
MPOrpaMMHUPOBAHHUS), HA3BaTh OCHOBHOE JOCTOMHCTBO U HEAOCTATOK KaXKJ0TO.

Ha3BaTe OCHOBHBIE METOJIIBI OTJIAIKUA M MPOBEpKU padoTocnocobHocTH mpoekTa st [IJINC,
OTIIUYHS MEXKIY HUMHU.

HasBarh HeoOXomumble YyCIIOBUS co3naHusi ycrpoiictBa Ha 0aze IIJIMC, ocHOBHBIC
nepudepuitHple KOMIOHEHTHI.

Kak pacmmdpossiBaetcst SOPC? Pacckaszate kpatko o cytu konuenmuu SOPC. Yrto Takoe
soft-mukponporeccop? Jjist 4ero oH MOXKET KCIIOIb30BATHCS?

JlaTtb ompejeneHue s3bIKy ONMCAHUS annaparypbl. AHIVIMACKUM TEPMUH 7S TaKUX SI3bIKOB?
YeM OHM OTJIMYAIOTCS OT S3bIKOB MIPOrPaMMHUPOBAHUS?

[lepeuncnuth OCHOBHBIE $3BIKM OMNMCAHMS anmaparypbl. YTo Takoe CHHTE3HpyeEMOe
MOJIMHO>KECTBO SI3bIKa?

[lepeuncnuTh OCHOBHBIC THIIBI IMEPEMEHHBIX s3bika Verilog, pacckaszaTh sl 4ero OHHU
IIPUMEHSIOTCSL.

Pacckasars nipo omneparopsl npucBauBanus si3bika Verilog. Kakue omeparopsl npucBanBaHus
CYILLECTBYIOT, YEM OTJIMYAIOTCS?

B uem oTinune CMHXpPOHHON M acCUHXPOHHOM JIOTWKH? KakuMu CHHTaKCMYECKHMHU IpUEMaMu
peanusyercs Ta u npyras Ha si3eike Verilog?

Kakumu cuHTakCMYeCKUMHU IPUEMaMU Pealin3yoTCs INHBI (MHOTOOUTHBIE CUTHAJIBI) Ha SI3bIKE
Verilog? Kak BbIienuTh M3 MIHHBI OTACIBHBIN CUTHAI WK YacTh curHaioB? Kak, Hao00poT, u3
OTJIENbHBIX CUTHAJIOB COCTAaBUTh MIMHY? Kak Ha3bIBaeTCs 3Ta onepanus o0beInHeHus?

Jlns dero wcmofb3yeTcs uHCTpyMeHT Pin Planner mporpammuoro makera Quartus? Yro ox
M03BOJIAET?

KakuM MHCTpYMEHTOM (MHCTpPYMEHTaMM) IporpaMMHoro nakera Quartus Mo>kHO MPOU3BECTH
MPOBEPKY M OTIAAKY paboTtocrnocodbHoctr HanucanHoro st [IJIMC anroputma mpu ycinoBuu
orcyTcTBUM (pusnueckoro nojkmoueHus k [IJIMC (nampumep, Ha 3Tame MpeaBapUTEbHOTO
MPOEKTUPOBAHHUSA).

KakuM MHCTpYMEHTOM (MHCTpYMEHTaMH) IporpaMMHoro nakera Quartus Mo>xHO MPOU3BECTH
MIPOBEPKY M OTIAAKY padoTtocrnocodbHoctr HanucanHoro st [IJIMC anroputma mpu ycnoBuu
ucnonp3oBanus ¢usndeckoro nojakiaoueHus k [IJIMC (korma yerporicto ¢ IINC umeercs B
HaJTUYHH ).

KakuM ycrnoBusM JOKHO YIOBIETBOPATH ycTpoicTBo Ha 6aze IIJIMC, utoObl umeTh
BO3MOXXHOCTh aBTOMAaTMUYECKH 3alycKaTh aJIrOpuUTM pabOThl MpU BKIIOYEHUU MHUTAHUSA W3
sHeproHesaBucuMoil mamsatu? Kakue neiictBus B mporpaMMHoM nakere Quartus ¢ roToBbIM
CKOMIIMJIMPOBAHHBIM MPOEKTOM HY>KHO JJISl 3TOTO BBIMOIHUTH?

Hns wero ucnoneiyercss mHcTpyMeHT MegaWizard Plug-in Manager mporpaMMHOTo nakera
Quartus? Yto Takoe MeradyHKIHAN?
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24. lns gero ucnons3yercs uHctpymentr SOPC Builder (u ero nmanbpeiimiee passutue — QSyS)
nporpaMmmHoro makera Quartus? KakoBa mocnenoBaTeNbHOCTh OCHOBHBIX JCHCTBHIA TIpH
pabote ¢ HUM?

25. Kak O1leHUTh, JOCTATOYHO JIU JIOTHYEeCKUX pecypcoB BeiOpanHoi [TJIMC nyist KOHKPETHOTO yXe
OMKMCAHHOTO B MporpaMMHOM makere Quartus mpoekra? Kak oLleHHUTH, JOCTATOYHBI JIU JUIS
IIPOEKTa CKOPOCTHBIE XapaKTepUCTUKU BbiOpanHoM [IJINC?

26. Kakumu BHyTpeHHMMH pecypcamu [IJIMC MOXHO BOCHOJIB30BAThCS IS 3aJa4d XPaHCHHS
JnaHHbIX? [{ns 3amaun nepeMHoXeHus qanubix? [{is 3aqaun 1eeHus: TAKTOBOM 4acTOThHI Ha 87

27. B yem otiinuue nud@epeHuanbHbIX CUTHATIOB OT OAHONPOBOAHBIX? B uem mpeumyiecTBa u
HepocTaTku? KakoBbl aHTIUICKME TEPMHUHBI IS OAHOMPOBOAHBIX W U depeHImaTbHBIX
CUTHAJIOB?

Kpurepun oueHOK 3HAHU UTOTOBOI0 KOHTPOJIA MATMCTPOB

OneHka creneHd COPMHUPOBAHHOCTH KOMIETEHIMH OyayIlero Marucrpa OCHOBBIBAETCS
KOHKPETHOCTBIO M TIOJHOTOM OTBETOB MAaruCTpaHTa IpH BBIIOJHEHUU 3aJaHUNA U YIpPaKHEHUH
UTOrOBOTO  KOHTpOJIA 3HaHWH. JlomoJHUTENbHBIE BOINPOCHI M HUX YHCIO  OIpeessercs
HE00XOIMMOCTHIO OOBEKTUBHOM OIICHKON YPOBHSI OCBOCHHUSI MAaruCTpaHTa U3y4aeMOM TUCIUILTNHEL.

3aueT mpoBOAMTCS B YCTHOH (opMe mo Owmieram. B Ouiere comepkarcs 2 TEOPETHUSCKUX
Bornpoca. OlLeHKa 3HaHUH OCYILECTBIIAETCS 110 YEThIPEX0aIbHON CHCTEME CIEIYIOIUM 00pa3oM:

Ouenka "3AYTEHQ" BbicTaBnsieTcss MarucTpaHTy, KOTOPBIM TBEPJIO 3HAET MPOTrpaMMHBIN MaTepuall,
IPaMOTHO U MO CYIIECTBY €ro M3J1araeT, He JIOMycKas CYLIECTBEHHBIX HETOYHOCTEH B OTBETax Ha
BOIIPOCHI, YMEJIO MPUMEHSET TEOPETUUYECKUE IOJIOKEHUS NPU PEUICHUH MPAKTUYECKUX BOIPOCOB U
3aJlaHuH, BJIaJIe€T HEOOXOIMMBbIMU HaBbIKAMU U IIPUEMAMU UX BbIIOJIHEHMUS.

Onenka "HE 3AUYTEHO " BbIcTaBisIeTC MaruCTpaHTy, KOTOPBIA HE MOXET OTBETUThH Ha KIIHOYEBBIE
BOMPOCHI MPOrPpaMMHOTO  MaTepuala, [JOINyCKaeT CYyIIeCTBEHHbIE OIIMOKH, C  OOJbIIUMHU

3aTPYAHCHUAMU U OIIMOKaMH BBIOJIHSIET MPAKTUYCCKUC 3aTaHUA.

IIpuMep TecTOBBLIX 3aJaHUH NJA NPOBEPKH CHPOPMHPOBAHHOCTH KOMIIETEHLHUH, YKa3aHHBIX
Bbiuie m.l11:

1. Kax pacwugpposvieaemcs abopesuamypa IJIUC?
a. Ilpoepammupyemvie n102uteckue UHMELIeKMyaibHble CUCHEMbl
0. IIpoepammupyemvle n02uteckue uHmMepaiIbHbule CXembl

2. Kaxoii uz nusicenepeuucienHulx s13b1K08 A6ISAemcsi I3blKkom onucanusi annapamypol (HDL)?
a. Lisp
0. Verilog
6. IDL

3. Kax nasvieaemcs ochosHotl npoepammuulil nakem 0nsi pabomsi ¢ IL/THC ¢pupmor Intel
(Altera)?
a. Altera IDE
6. Altium Designer
6. Quartus
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4. Kaxoii uncmpymenm npoecpammno2o nakema Quartus ucnonb3yemcs 0Jisi NOOKI0YeHUs. K
HIITHC ons omaaoxu u 8u3yanvho2o omoopasicenus enympenuux cuenanos ILJIUC
peanvHoM epemeHu?

a. SignalTap Logic Analyzer
6. Programmer
6. Pin planner

5. Kaxoti uz nepeuucnennvix munog oantulx sizvika Verilog Hcnonv3zytomes 0nsi onucanus
CUcHanos8?
a. parameter
0. wire
6. integer

6. Kakoii eapuanm obvasnenus Ha asvike Verilog éocomubumnoi nepemennot data muna reg
npasuibHull?
a. reg [8] data;
6. reg data[8];
6. reg [7:0] data;

Pa3paborunkmn:
e - w..c IC3® CO PAH E.®. Usaros
(noonucwv) (3anumaemas 00JAHCHOCY) (uHuyuanel, pamunus)

[Tporpamma paccmoTpeHa Ha 3acenanuu kadenpsl 001e u kocmudeckoit puzuku UT'Y
«_ 15 » _wmapra 2023 .

ITpotokon Ne _8 , 3aB. kadenpoit @ B.JI. ITanepHsii

Hacrosimass mnporpamMa He MOeT ObITh BOCIPOM3BEJAeHAa HHM B Kakoil ¢opme 0e3
NpeABAPUTEJbHOI0 MMCHbMEHHOI0 paspelneHus Kageapoi-pa3padoTynka NporpamMmsl.
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