CMONEHCKHA
Hanpaenenue noocomoexu 09.03.01 « Uugpopmamura u ebruuciumenbHas MexHuKay ¢ @wnuvan

i .
Tpogunv noocomosxu «Aemomamusuposanuvie cucmemvl 06padoOMKU UHGOpMaAyUU U YAPABLEHUS» s 4§
PIII F1.B.JIB.03.02 « Texunonozus npoekmuposanus yCmpoucms Ha npoSPpaAMMUpYemMolt 102UKe» vMaun_

¢ Ouamana PenepajbHOr0 rocyIapcTBEHHOr0 OK/I:KEeTHOT0 00Pa30BaTeIbLHOI0 YUpPeKIeHUsI
BbICILIET0 00Pa30BaHUA
«HanuoHaJbHBIN HccIe10BaTeIbLCKUH YHUBepcuTeT « MIU»
B r. CMoJIeHCKe

YTBEPXJ/IAIO
3am. ipeKTopa,
IO y4eOHO-METOMUecKo paboTe
tuanana GreOY BO
«HIY « M3y B .- (MoneHcke
23 i B.B. Poxkos
& 28 855500 /ST

PABOYASA ITPOI'PAMMA JUCHUITVINHBI

TEXHOJIOTHUS MTPOEKTUPOBAHUSI YCTPOMCTB HA ITIPOTPAMMUPYEMOM
JIOTTUKE

(HAUMEHOBAHME JIUCLIUIIJIUHBI)

Hanpagsaenue noarorosku: 09.03.01. «MupopMaTHKA U BBIYUCIAUTEIbHAS TEXHUKA»

IMpodnib: KABTOMATH3UPOBAHHBbIE CUCTEMbI 00PA00TKN MH(GOPMAIIUY U YIIPABJIECHHUS»

YpoBeHb BbicHIEro 00pa3oBaHusi: 0aKajgaBpuaT

HopmaTuBHbIii cpok o0yueHus: 4 roaa
®opma o0yueHHsI: QUHASA

I'on Ha6opa: 2019

CMoJieHCcK



CMONEHCKHA
Hanpaenenue noocomoexu 09.03.01 « Uugpopmamura u ebruuciumenbHas MexHuKay (¢ @uinan

i
Tlpogunv noocomosxu « Aemomamuzuposarnrvle cucmemsvlt 06padOMKU UHGOpMAYUU U YAPABTICHUS» s 4§
PIJ] 51.B./]1B.03.02 « Texnonozust npoekmuposanus yCmpoucms Ha RPOSPAMMUPYEMOU JT02UKe» vMaun_

[Iporpamma cocraBiena ¢ ydyetom ®PI'OC BO mno nampasinenuto mnonaroroBku 09.03.01

«MHbopmMaTHKa ¥ BBIYMCIAUTENbHAS TEXHUKA», YTBEPXKJICHHOTO NpuKazoM MunoOpHayku Poccuu ot
«19» centsi0pst 2017 1. Ne 929.

IIporpammy cocraBmI:

Kanp. Texs. Hayk, goi. A.B. IloagukoB
MOJIMUCh DdUO

« 24 » wrons 2019 r.

[Tporpamma o6cyxieHa 1 0100peHa Ha 3acenannuu Kadeapsl « BeraucauTeIbHON TEXHUKUY

« 26 »_  wrons__ 2019 r., mporoxon Ne_10

3aBenyrwmmii kadgeapoil «BoIYHCIUTENIbHON TEXHUKH

11-p Texd. Hayk, mpod. A.C. Penyios
TOJITNCH DdUO

« 02 » wuona 2019 r.

PHZ[ aganTUupoBaHa Ijid JIML ¢ OIrpaHUYCHHBIMU BO3MOXKHOCTAMU 3JOPOBbS U HHBAJINIOB.

OTBeTcTBEeHHBIH B (puiinaJie o padore
¢ JIOB3 u nunBajinagamMmu

G

7

3yesa E.B.

MOITHCh DUO

« 02 » wuwous 2019 r




CMONEHCKHA
Hanpaenenue noocomoexu 09.03.01 « Uugpopmamura u ebruuciumenbHas MexHuKay (¢ @uinan
'} .
Tlpogunv noocomosxu « Aemomamuzuposarnrvle cucmemsvlt 06padOMKU UHGOpMAYUU U YAPABTICHUS» s 4§
PIJ] 51.B./]1B.03.02 « Texnonozust npoekmuposanus yCmpoucms Ha RPOSPAMMUPYEMOU JT02UKe» vMaun_

1. HEJIX U 3AJAYU OCBOEHU A JTUCIUITIJIMHBI

Leabi0 ocBOeHMSI AUCHMIIMHBI SBISETCS IMOArOTOBKA OOYYAIOIIMXCA K PEIICHHIO 337134
npo(ecCHOHAPHONW  JIeATEFHOCTH B 00JAacTH TNPUMEHEHUS MPOrpaMMHPYEMOM JIOTHKH IO
HanpasieHnto noarotoBku 09.03.01 «Mudpopmathka W BBIYMCIHTENbHAS TEXHUKa» (Mpoduiib
MOJrOTOBKH: «ABTOMAaTHU3UPOBAHHBIC CHUCTEMBI O00pabOTKM HMHGOPMALMH U  YIPABICHUS»)
MOCPE/ICTBOM oOOecredeHusi 3TarnoB (GopMUpOBaHUS KOMIETeHUUH, mpeaycMoTpeHHbIx DPI'OC un
YCTAHOBJIEHHBIX MPOTpaMMO#l OakalaBpraTta Ha OCHOBE NPO(ECCHOHATBHBIX CTAHIAAPTOB, B YACTH
MIPE/ICTABICHHBIX HUYKE 3HAHUM, YMEHUM U HAaBBIKOB.

3agaun  AUMCHMIVIMHBI. U3YyYUTh TOHATUHHBIA  anmapar  JUCHUIUIMHBI, OCHOBHBIE
TEOPETUYECKUE TMOJIOKEHUSI U METObl UCIIOJIb30BAaHUS MPOTrPaMMHUPYEMOMN JIOTUKU ISl peatu3aluu
00pabOTKN JaHHBIX M YIPABJIEHUS, 03HAKOMUTH OOYUYaIOLIUXCS C COBPEMEHHBIMH pa3padOTaHHBIMU
g Hux CAIIP, ocoOeHHOCTSIMH MpPOEKTUPOBAHUS BBICOKOAI()(EKTUBHBIX ammapaTHbIX CpPEJICTB
npuema, mneperadyd U o00paboTku uHMopmanuu, cHOpMHUpPOBaTh YMEHHUS U TPUBUTH HABBIKU
MPUMEHEHHsSI TEOPETUYECKUX 3HAHUM Uil pelieHHus MNpopecCUOHANbHBIX 3a/Jady, TaKuX Kak
MoJienupoBaHue U pazpadboTtka cxeM Ha ocHoBe [IJIMC, BcTpanBaHue UX B MPOrpaMMHO anmnapaTHbIe
CPEeACTBA U CUCTEMBI.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OI1 BO

HucuumnnnHa «TexXHOJIOTHS MPOEKTUPOBAHUS YCTPOWCTB HAa MPOTPAMMHUPYEMOU JIOTHKE»
OTHOCHTCS K 9acTH, popMUpyeMOl ydaCTHUKaMU 00pa30BaTeIIbHBIX OTHOIIICHH.
JInst u3ydeHus JaHHOW JUCIMIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHHS M HaBBIKH, (JOPMUPYEMbIC
MPEANIECTBYIOIMUMH JUCIUIUIMHAME B TpaekTopuu (hopmupoBanus komrereHnuu [1K-5:
e  DIJIEKTPOHUKA;
o (CXeMOTEeXHHKa;
e  MUKpOTPOLIECCOPHBIE CUCTEMBI;

JlaHHO¥ TMCHMIUIMHA SBJISICTCS 3aBeplaroiiell B pamkax Tpaekropun GpopmupoBanus [1K-5:
e MogenupoBaHue.

Taxoke qucruIInHa SBIsIeTCS GyHAAMEHTOM I CIeAyomuX npakTuk u ['NA:
e [IpemmumiioMHa mpakTUKa
e [loaroToBka K 3alWTe U 3alIUTa BBHITYCKHON KBaNU(UKAIIMOHHON PabOTHI.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUMSA JUCIHUIIVIMHbI

OcBoeHMe TUCIUIUIMHBI HApaBieHoO Ha (OPMUPOBAHUE IEMEHTOB CIEIYIOIIUX KOMIETEHIINN
B cooTBercTBUU ¢ PI'OC BO 1 OII BO 1o ganHOMY HanpaBieHUIO MOATOTOBKHU:

Ilepedyens mIaHUpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTH/KCHHS KOMIIETCHIIUMH

Komnerenuus NuaukaTopsl 10CTHAKEHUS Pe3yabTaThl 00yueHus
KOMIIeTEeHI M
IK-5. Cnoco6en | I1K-5.1 Criocoben pa3pabaTbiBaTh | 3HaeT:
pa3pabarbIBaTh U | 3JIEMEHTHI U CXeMBbI aIrmapaTHON - HPUHIHIIBL HOCTPOCHHUS
HacTpauBaTh peanu3aiy aaropuTMOB. AIIEKTPUYECKUX CXEM;
THUIIOBbIE - (u3MyecKMe M  IJIEKTPHUYECKUE
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KoMmnerenuus

HNHaukaTopbl 10CTHKEHU S
KOMIIeTeHII NI

PesyabTaTsl 00yyeHus1

3HeKTpOHHBIe CXCMBHI,
CXCMOTCXHHUYCCKHC
y3JIbl, ammapaTHoe M
IPOrpaMMHOE
o0eclieyeHne CUCTEM
Ha OCHOBE
MHKPOIIPOIIECCOPOB

MOJEIN OCHOBHBIX 3JIEKTPHUUYECKUX
CXEM;

- OCHOBBI MPHUHOUIIOB CKBO3HOI'O
IPOEKTUPOBAHMS.

- o0mui  Mapuipyr  mpouecca
IMPOCKTUPOBAHUA, MCETOJAbI MW OSTallbl

HpOGKTI/IpOBaHI/ISI

Ymeer:

- paboTtatb c TEXHUYECKOI
JTIOKYMEHTAIUEH.

- HUCHOJb30BaTh (PYHKIIMOHAJIBHBIE
BO3MOKHOCTH u CIIOCOOBI
HpI/IMeHeHI/ISI HpOFpaMMHI)IX ITIAKETOB
CUCTEM aBTOMaTI/ISI/IpOBaHHOFO
HpO@KTHpOBaHI/ISI

Bmaneer:

- HaBbIKaMU  pPa3pabOTKH  CXEeM
CTAaHJAPTHBIX sSUEEeK OWOIMOTEK W
(GYHKIMOHAIBHBIX Y3JI0B;

- nprueMaMu MIPOBEPKU
(GYHKIIMOHUPOBAHUS SYEEK, CXeM U
y3JI0B;

- NpUEMaMH HCCIEeIOBaHUS PabOThI
CXeM U Vy3JIOB Ha pa3IHyuHYIO
HArpy3Ky U H3MEpPEHHUEM BPEMEHHBIX
napameTpoB padoOTHI.

[1K-5.2 Pa3zpabaTsiBaeT
TIOBEJICHYECKOE OTUCAHNE MOJIeINICH
anrapaTHbIX CPEJICTB Ha OCHOBE
IPOTPaAaMMHUPYEMOM JIOTHKH

3HaerT:

- TIPUHITUTIBI CKBO3HOI'O
MIPOCKTUPOBAHUS YCTPOKCTB
arnmapaTHO PEATH3YIOIINX
AJTOPUTMBI,

- S3BIKM TIOBEIEHYECKOTO OIMMCAHMS
1 ppoBBIX KOMITIOHEHTOB u
gorudyeckux ¢ynkuuit VHDL u Veri-
log.

YmMmeer:

- HCIO0JIL30BAaTh CHCTEMBI
aBTOMAaTH3UPOBAHHOTO

MPOEKTUPOBAHUS C MCIOJIb30BAaHUEM
TJINC,

- IPOBOJUTH OIMCAHME AaIlIAPATHBIX
CPEICTB Ha NOBEJICHUYECKOM SI3BIKE.
Bnaneer:

- HaBBIKaMU pa3pabOTKH ammapaTHBIX
CPEICTB C UCIOJIb30BAHUEM
BBICOKOYPOBHEBBIX SI3bIKOB
MIPOEKTUPOBAHUE U MOJICIIUPOBAHUS
arrnapaTHbIX CPEACTB.
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4. CTPYKTYPA U COAEPKAHUE JUCIIUITVIMHbI

CTpyKTypa AMCUMILIMHBI:

Ne M

Cenectp 8 Tiroro 3a kype
ua

b uacos 3e » :
Hezens | Kab | Con

exc

Kontrposti

e Boero | Kommaxr | Jlex | Jla6 | Tp | KPI | CP_[ Kompom | >¢ | Heaens | Kompois

Beero | Komrakt | Jlek | Jlab | Ip | KPI | CP | Kommpons | Beero

®

B1.BJIB030 | "PO
2

k3 PIP 180 52 20 32 92 36 5 k3 PIP 180 52 20 32 120 36 5 15 8

Con

OBO3HAUYEHMUSI:

Buabl npoMexyTO4YHOM aTTecTalMu (BUIbI KOHTPOJIS):
OK3 - IK3aMEH;

3a0 - 3a4er ¢ OLICHKOM;

3a — 3ayer.

Buasbl pador:

KoHTakT. — KoHTaKkTHas paboTa 00YyJaroIIUXCsl C MPero/iaBaTesieM;
Jlex. — IeKIMOHHBIC 3aHSTHI,

Jla6.— nabopaTopHbIie pabOTHI;

[Ip. — mpakTHYecKue 3aHITHSA;

KPII — kypcoBas paboTa (KypcoBOl POEKT);

PI'P — pacuetHo-rpaduueckas padota (pedepar);

CP — camocrosiTenpHas paboTa CTyJ€HTOB;

3.€.— 00bEM IUCIUILINHEI B 3a4€THBIX €IHHHUIIAX.

CpKaHue TUCHUIIIMHBI:

HaumeHoBaHMe BHI0B 3aHATHI U TEMATHK, COAEPKaHUe

JleknmoHHbBIE 3aHATHS, KojrmuecTBO - 10 1Mo 2 gaca:

1.1. IIporpammupyemsbie oruueckue cxembol. CPLD. FPGA.

1.2. BerpauBaemslie crienmanusupoBannbie 6oku B [TIJINC.

1.3. A3k HDL.

1.4. Cucremsl nmpoeKkTUpoBaHus U MoaenupoBanus Ha [IJIC.

1.5. OcnoBsl cunrakcuca VHDL.

1.6. MeTo1p1 IOBEJCHUYECKOTO M CTPYKTYPHOTO onucanus nmpoektoB Ha VHDL.
1.7. MoaenupoBanue cucteM ¢ ucnoyibzopanueM VHDL.

1.8. OcHoBbI curTakcuca Verilog.

1.9. MonenupoBanue ycTpoicTs u cuctem B Verilog.

1.10. IlepcriekTHBHBIC HAPABICHUS PA3BUTHS U MCIIOJIH30BAaHUE MPOTPAMMUPYEMOH JIOTUKH.

JIaGoparopHble pabOThI, KOJIMUYECTBO - 8 10 4 Jaca.
2.1. Cuctrema npoextupoBanus [IJINC

2.2. VHDL mpoexkr.

2.3. Verilog npoekt

2.4. KomOMHaIIMOHHBIE YCTPOUCTBA.

2.5 IIpoextupoBanue U(pPOBLIX aBTOMATOB

2.6. OmnepalimoHHOE YCTPOMCTBO.

2.7 Ouepenp KOMaHA.

2.8. IIpoueccop

PacuetHo-rpaduueckas paboTa.
IIpoekT ycTpoiicTBa ynpaBieHUs 0 WHAWBUIYAIbHOMY 3aJIaHHIO.

CamocTtosaTenbHas paboTa CTY/ACHTOB:
4.1. TlonroroBka K 3aniuTe 1a60paToOpHBIX paboT.

6
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Ne

HaumeHoBaHNe BHAOB 3aHATHH U TEMATHUK, COACPKAHUEC

4.2. IloaroToBKa K IpaKTUYECKUM 3AHATUSM.

4.2. CaMOCTOATENBHOE U3YUYEHHE TEOPETUYECKUX MAaTEPUAJIOB 110 CJIEIYIOLUIUM BOIIPOCAM.
Cospemennnie [IJTUC npoussoactBa kommanuii Altera, Xilinx, Actel, Atmel, Lattice.
bu6mmorexku n moxynu VHDL.

bubnurorexu u moynu Verilog.

Cucrema npoektupoBanus Quartus pupmer Altera..

Crpykrypa, coctaB u Bo3moxkHocti CAITP Foundation ISE ¢upmer Xilinx

Bcerpoennsie B ITJIMC npotieccopsl.

Monenuposanue [1IJIMC co BCTpoeHHBIMU IPOIIECCOPAMH.

Texkymuii KOHTPOJIb:
- IPOBE€pKa KOHCIICKTOB J'ICKIII/II71 " JOIMOJIHUTCIIBHBIX TCOPECTUUCCKUX MATCPHUAIOB,
- MPOBEPKa OTUETOB IO J1abOPaTOPHBIM padboTam;

- 3amuTa JJabopaTopHBIX padoOT.
Pe3ynbrarhl Tekymmero KOHTPOJII (PUKCUPYIOTCS C WCIOJIB30BAHHEM TPEXOATLHON CHUCTEMBI
(0, 1, 2) npu npoBeAeHUN KOHTPOJIBHBIX HeAeNb Mo rpaduky (uiivaiga B TEYEHHE CEMECTpa, a TaKkkKe
YUUTBIBAIOTCA MOPEnoJgaBaTciiEM IPU OCYHICCTBJICHUU HpOMe)KYTOqHOﬁ arTecralyumu 110 HaCTOﬂI]_[eﬁ
JUACIUTIINHE.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Tabnuia - O6pazoBarenbHbIE TEXHOJIOTHUH, UCTIOIb3YEMbIE MPU PEATU3ALUU Pa3INYHBIX BUJIOB

y‘le6HBIX 3aHATHHU 10 JUCHUILTTMHE

Ne
n/n

Buabl yueOHbIX 3aHATHIA

Oopa3oBarte/ibHbIE TEXHOJIOTUH

1

Jlexkuu

Knaccuueckas (TpaguimorHas, ”HGOPMAIIMOHHAS) JICKIIHS.
WHTepakTuBHAS JCKIHS (JICKIUS-BU3YaTH3AIINS).
WNHuTtepakTuBHas jaeKius (MpoOaeMHast JISKIINS ).

Jlekumsi, COCTaBIIeHHass Ha OCHOBE pE3yJbTaTOB HAayYHBIX
UCCIICIOBAHU, B TOM 4YHCIE€ C YYETOM PETHOHAIBHBIX
0CcO0eHHOCTEH MPOPECCHOHATLHON NIESTETLHOCTH BBIITYCKHUKOB
U oTpeOHOCTEl padoTomareneii.

WuauBuayanbHbIe U TPYIIIOBBIC KOHCYJIBTAIIMU 1O JUCITUTUINHE.

JlaGopaTopHas pabota

TexHomnorus BBITIOJIHEHUS 71ab0paTOPHBIX 3a/1aHUi
VH/IMBU/TyaJIbHO.

TexHosorus mpoOIEMHOro 00yYeHHsI Ha OCHOBE aHAIK3a
pe3ysabTaToB 1ab0paTOPHOIl pabOThI: HHANBUAYAIBHbIH ONPOC,
IPEICTaBICHUE CTYICHTOM Pe3yJIbTaTOB JIA0OPATOPHOIl paboThI B
dopme oTueTa.

PacuetHo-rpaduyeckas
pabota

TexHonorust  oOCYXJEHHS  WHAMBHUIYalIbHO  IOJyYEHHBIX
pe3ynbTaToB ¢ (POPMUPOBAHUEM OLIEHOYHOTO 3aKIIOYEHHUS
[IpencraBnenue pesynsratoB PI'P B popme oTuera.

CamocTtosarenpHas paboTta
CTYJIEHTOB (BHEAayAUTOPHAs)

HNHpopmallMoHHO-KOMMYHUKAIIMOHHBIE TEXHOJOIMH (JIOCTYN K
OUOC ¢unmana, k ObC ¢unuana, noctyn Kk nHPOPMAIMOHHO-
METOJMYECKUM MaTepualiaM 10 JAUCIHUILIHHE).

7
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Ne | Buabl y4eOHBIX 3aHATHI OO0pa3zoBaTe/ibHbIEC TEXHOJIOTHHU
n/n
5) KonTpons (nmpomexyrounas | OTBeT 1o OUIIETYy.

aTTecTalus: SK3aMeH)

RBRooo~NoRwNE

25.
26.
217.
28.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

6. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJIAA U

IMPOMEXYTOYHOM ATTECTAIIMM - JIJI1 OHEHKH KAUECTBA OCBOEHUSA

JUCHUTINHBI

K HpOMG)I(}ITOqHOﬁ arTrecraluu CTYACHTOB 110 JUCHUIINIMHE MOTI'yT IIPHUBJICKATHCA
MpECTaBUTENM  paboTojaresield, TpernojaBaTeld MOCICAYIOUINX  JUCIHIUINH, 3aBEAYIOIIUE
Kadeapamu.
OHGHKa KadueCTBa OCBOCHUA AUCHUIIJIMHBI BKIIFOUACT KaK TCKYHH/II\/JI KOHTPOJIb YCIICBAEMOCTH,
TaK U MPOMEKYTOYHYIO aTTEeCTAIHIO.

OHGHO'—IHHG Cp€aAcCTBA TCKYIICTO KOHTPOJIA YCIIEBACMOCTH!

Bompocsr 11t 3amuThl 1a00paTOpHBIX padoT
[Tepeunciure ocHOBHBIE KOMITOHEHTHI cucTeMbl MAX+PLUS 1.
OOBsICHUTE TIOPSATOK CO3/IaHUS MOJICIIH Ha OCHOBAaHUH BPEMEHHBIX JIAATPAMM.
OOBsICHUTE TIOPSIIOK CO3/IaHUsI MOJIETH B (DOPME CXEMBI.
Kaxkue oneparmonnsie 0JI0kH BXOJAT B cocTaB kommuisitopa MAX+PLUS 1.
Kak mpoBepuTh IpaBMIIBHOCTH ()YHKITMOHUPOBAHUS MOIECIIH.
[TosicHUTE OCHOBHBIE OTIEPALIUH TIPH CO3AaHUHU TECT BPEMEHHBIX JTHArPAMM.
Kak co3aaTe COMBOJI MOJIENTH TS KCTIOIB30BAHUS €€ B TPAQHUECKOM PeJIaKkToOpe.
Kaxkue ITJIMC moryT ucmnons30BathCs mpu MoienupoBanann B cpeae MAX+PLUS
Kakyto ctpykrypy umeer VHDL onucanue anexkTpoHHON Moaenu?
Kaxkue kmaccel 00bektToB noaaepkupaet VHDL?
Kaxkue oneparopsr ucrions3ytores B VHDL onmcanusx moaenein?
[Tepeunciure MpoOIEMHO-OPUEHTUPOBAHHBIE KOMIIOHEHTHI si3bika VHDL.
B kakoii popme o6bsBisercst mpoekt B VHDL?
Kaxoit Bug umeer onrcanue apXuTekTypbl mpoekta B VHDL?
Urto takoe oubnmmoreku nmpoekra? Kak o0bsBisercs kondurypamus npoekra B VHDL?
Kax o0bsBnstorest konctantel B VHDL?
Kak ucnons3yrorcst nepemenssix B VHDL?
UYto Takoe curHaibel B onucanusax VHDL?
Kak 3anmaercs monenpHoe Bpemst B VHDL?
Kak odopmisercs mpoekt na Verilog?
Kaxkoii Bua umeroT Motyiu Ha si3bike Verilog?
Kaxk peanu3sytorcst aBToMaThl Ha si3bike Verilog?
[IpencraBuTh OMKcaHue apXUTEKTYPbl aCHHXPOHHOTO D-Tpurrepa.

[IpencraBuTh onMcaHue apxXUTEKTypbl CHHXpOHHOro D-Tpurrepa co Bxogamu yctaHoBKH B ‘0’

-l

[IpencraBuTh onucaHue apXUTEKTYpbl PETUCTpa CABHIA.

[IpencraBuTh onucaHue apxXUTEKTYpbl PErUCTpa CABUra € MapajjielIbHON 3alUChIO.

Kak o rpagy nepexonos BeimonHuTs VHDL onucanue nocnenoBaTenbHOCTHON CXEMBI.

OOBACHUTH CHHTAKCHUC HCIIOJIb30BaHUs orepaTopa Beioopa CASE B mocienoBaTenbHOCTHBIX

cXeMmax.




CMONEHCKHA
Hanpaenenue noocomoexu 09.03.01 « Uugpopmamura u ebruuciumenbHas MexHuKay (¢ @uinan

'} .
Tlpogunv noocomosxu « Aemomamuzuposarnrvle cucmemsvlt 06padOMKU UHGOpMAYUU U YAPABTICHUS» s 4§
PIJ] 51.B./]1B.03.02 « Texnonozust npoekmuposanus yCmpoucms Ha RPOSPAMMUPYEMOU JT02UKe» vMaun_

29. Kak omnmcarh TaKTUPOBAaHUE NIEPEMEHHOM 10 PPOHTY TAKTOBOTO CHUTHAJIA.

30. Kak nmpoBepHuTh MpaBUIBHOCTH paboThl peann3oBanHoro Ha [IJIMC aBTomata?

31. Kakum 06pa3oM UCTIONB3YIOTCS OMOIMOTEUHBIE KOMIIOHEHTHI B TPOEKTE?

32. OT 4ero 3aBUCHT YHCIIO BBIOJTHSIEMBIX ONEPALMOHHBIM YCTPOHCTBOM KOMaH?

33. Kak mOBBICHTB OBICTPOACHCTBHE OTICPAIMOHHOTO YCTPOHCTBA?

34. 1511 4ero B ONEpallMOHHOM yCTpOHCTBE (hopMupyroTcs (iaaru cocTossHus ?

35. Kak obecnieunBaeTcsi CHHXPOHHW3AIUS TOCTYIJICHHS W CUWTBIBAHUS KOMaHJI B OYepean
KOMaH[?

36. Kakyio CTpyKTypy MOKET UMETh YCTPONCTBO YIPABICHHS 0UYEpEIbI0 KOMaH?

37. Kak nomxkHa OBITh coTJIacoBaHa paboTa o4epeI KOMaH/I C ONEPAIMOHHBIM YCTPOMCTBOM?

dopma MpOMEKyTOUHON aTTECTAIMH MO HACTOSINEH TUCIUITIIMHE — 9K3dMEH.
O1neHOYHBIE CPECTBA ISl IPOMEXYTOYHON aTTeCTalliu:
[TpumMepsI BOITPOCOB K AK3aMEHY 10 AUCITUTUINHE
Moenu mporpaMMHUpPYEMBIX YCTPOICTB U CPEACTB YIPABIICHHUS.
Mertoap! 1 ciocoOBI peanu3auy IpoTrPaMMHUPYEMBIX allllapaTHBIX CPECTB.
[TporpammupyemMble HHTETPATBHBIE CXEMBI. JIIEMEHTHas 0a3a.
ApPXUTEKTYpbI IporpaMMupyeMbIx Joruueckux naterpanbubix cxeM (IIJIMC) Knaccuduxanms.
[Iporpammupyemsbie nornyeckue marpuiisl (IIJIM — PLA). Ilporpammupyemasi MaTpudHast IOTUKa
(PAL). TIporpammupyembiii torudeckuit aproMmat (PLS). CtpykTypa makpostueek. [IJTUC Grounoi
CTPYKTYPHI.
Bcerpoennbie ¢pyHKIIMOHATBHBIE OJIOKH: TIPOILIECCOP, MaMSITh, KOHTPOJUIEP | JIp.
Matpuunsie [TJIUC ¢upmbr XILINX.
Martpuunsie [IJIUC pupmer ALTERA.
Martpuunsie [IJIUC dupmer ATMEL.
10. IIporpammupoBanue u pekondurypuposanue [1IJIUC. 3arpyska B [IJIUC daitna konpurypauu us3
ROM. Koudurypuposanue [IJIUC B ctangapre JTAG.
11. SI3bIKu onKcaHus U MPOEKTUPOBAHUS allapaTHBIX CPEACTB.
12. VHDL. Crpyktypa moaenu. Tumsl ganabix. Oneparopsl. [Ipo0aeMHO-OpHEeHTUPOBAHHBIC
KOMIIOHEHTBI.
13. Crpykrypa Verilog mogenu. Tumsr ganabix. Oneparopsl. [Ipo6aeMHO-0pHEHTHPOBAHHBIE
KOMITOHEHTBI.
14. Tunosslie Moaenu GyHKIHOHATBHBIX y3710B Ha VHDL u Verilog
15. IIporpammuoe obecneuenue npoekrupoBanue Ha [TJIMC pupmer ALTERA.
16. IIporpammuoe obecneuenue npoekrupoBanue Ha [TJIMC dpupmer XILINX.
17. IlporpammHoe obecnieuenue npoekruposanue Ha [IJIUC dupmer ATMEL.
18. [IpoexTrpoBaHUE MPOrPAMMHUPYEMBIX AMMAPATHBIX CPEJCTB C YIETOM TECTHPOBAHUSI.

agrwdE

©ooNo

[IpuMmep npakTUYECKUX 3aJaHUM, BBIHOCUMBIX Ha 3a4€T, /17151 IPOBEPKHU MPAKTUUECKUX YMEHUN U
HAaBBIKOB CTYICHTOB 110 IUCUUILIMHE
1. Co3pgaiiTe 1 MPOMOAETUPYHTE CXEMY ONEPALMOHHOTO YCTPOUCTBA
2. CopoekTupyiiTe aBTOMAT YIpPABJIEHUS OUYEPENbI0 KOMAaHJ M OINEpalMOHHBIM
YCTPOUCTBOM
3. PaccudraiiTe MakCUMaJIbHYIO YacTOTy TMEpPEKIIOUEHUsS] ONEePallMOHHOTO
YCTPOMCTBA U MOATBEPAUTE €€ MOIAEITUPOBAHUEM.

B ¢unmnane ucnonp3yercs cuctemMa ¢ TPaAULMOHHON IIKaIo0H OLeHOK — "oTiauyHo", "Xopomio",
"yIOBIETBOPUTENHHO", "HEYIOBIETBOPUTENbHO", "3auTeHO", "He 3aureHO" (nmanee - MATHOATUIbHAS
CUCTEMA).
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[TpuMeHsieMble KPUTEPUH OICHUBAHUS MO JUCIMIUIMHAM (B COOTBETCTBUU C UHCTPYKTHBHBIM
nuceMoM HIY MDU ot 14 mas 2012 roga Ne U-23):

Ounenka KpuTtepuu onieHKH pe3yJibTaToB
no 00y4eHHs Mo AUCHUIINHE

AUCHMITIHHE

«oTnu4HO»/ | BeicTaBisiercs: oOydaromemycsi, 0OHapyKUBIIEMY BCECTOPOHHEE, CUCTEMaTHUECKOE U

«3aUTEHO riryOOKO€ 3HaHME MaTePUAIOB H3yY€HHOW JUCIUIUINHBI, YMEHHE CBOOOIHO BHITIOIHATH

(oTnmyHO)»/ | 3aaHus, TMPEAYCMOTPEHHBIE MPOrPaMMOM, YCBOMBIIMIA OCHOBHYIO HM 3HAKOMBIA C

«3a4TEHO» JOTIOJIHUTEIILHON ~ JIMTEpaTypol,  pPEKOMEHIOBaHHOW  paboueil  mporpaMmon
JMCUUIUIAHBL, TIPOSBUBIIEMY TBOPUYECKHE CHOCOOHOCTH B TIOHUMAaHHH, W3JIOKEHUU H
WCTIOJIb30BAHNU MAaTEPHAJIOB M3YYEHHOW TUCIMIUIMHEI, 0€3ylpeyHO OTBETHBIIEMY HE
TOJIKO Ha BOTIPOCHI OWJIeTa, HO M Ha JIOTIOJHUTEIFHBIE BOIMPOCH B paMKax paboueit
MpOrpamMMbl  TUCIHMIUIMHBI, TPABWJIBHO BBIMOJHUBIIEMY MPAKTUYECKOE 3a/IaHUe.
OneHka 1O JUCHMIUIMHE BBICTABISAIOTCS OOydaromeMmycsi ¢ y4€TOM pe3ysbTaToB
TEKYIIETO KOHTPOJIS.
Komnerenmum, 3akperi€HHbIE 3a AMCHUILUTMHON, CQOpPMUpPOBaHBI Ha YpOBHE —
«3TATIOHHBIN».

«XOpoIoy/ BricTaBisiercs  oOyuaromiemycs, OOHapyXUBLIEMY IIOJIHO€ 3HAHHWE MaTepuana

«3aUTEHO W3YYEeHHOW JUCIHIUIMHBI, YCIENTHO BBIOJIHSIONMIEMY IPEIYCMOTPEHHBIC 3a/aHMus,

(xopomo)»/ | yCBOUBIIEMY OCHOBHYIO JIHTEPaTypy, PEKOMEHJIOBaHHYI0 pabodeil mporpaMmoin

«3aUTEHOY JMCIUIUIAHBL, TIOKa3aBIIEMy CHUCTEMAaTHYECKUH XapakTep 3HAHWUU MO JWUCIUILINHE,
OTBETHBIIEMY Ha BCE BONPOCH OMJIETa, MPABWIHHO BBITOJHHUBIIUN TMPAKTHUECKOE
3aJlaHue, HO JOMYCTHBUIMI NpHU 3TOM HENpPUHIUNHAIbHbIE OMOKH. OleHKa o
JTUCHUIUIMHE BBICTABIISIOTCS OOydamomeMycss ¢ Y4€TOM pe3yJabTaTOB TEKYILEro
KOHTPOJISL.
Komnereniuy, 3akperniéHHble 3a JUCHUILIMHOW, CGOPMUPOBAHBI HAa YpPOBHE —
«IPOJIBUHYTHIN».

«ynoBneTBop | BricTaBisiercs oOyuwaromiemycsi, OOHapyKHMBIIEMY 3HAHHE MaTepuana H3y4eHHOU

UTENBbHO»/ JUCHUIUIMHBI B 00beMe, HeoOXOAWMOM sl JaibHelmied ydeObl M MpeacTosien

«3aUTEHO paboTel mo mpodeccuu, CHpPaBISAIOLIEMYCS C BBIIOJHEHUEM 3aJlaHUl, 3HAKOMOMY C

(yooBIIETBOp | OCHOBHOHM JHMTEpaTypod, PEKOMEHIOBAHHOW paboyeil mporpaMMoil AUCHHUILIMHBL

UTEJBHO)»/ JOMYCTUBILIEMY IOTPEUIHOCTh B OTBETE HA TEOPETUYECKHE BOIMPOCHl W/WIM TpPU

«3aUTEHOY BBITIOJIHEHUH TPAKTHYECKUX 3aJaHui, HO oOjajaronieMy HeOOXOJAUMBIMU 3HAHUSAMHU
JUIS HMX YCTpaHeHWs] TOJl PYKOBOJACTBOM IIperojaBaTelis, JuOO0 HEempaBHIbHO
BBITIOJIHUBIIEMY TPaKTUYECKOE 3aJaHue, HO MO0 YyKa3aHUIO [pernojaBaTelis
BBITIOJIHUBIIIEMY JIPYTUE MPAKTUUECKUE 3aJaHHs U3 TOTO YKE pasjiena JUCIUIUINHBL.
Kommerenmuy, 3akpermiéHHble 3a JUCHUILTUHOW, CHOPMUPOBAHBI HAa YpPOBHE —
«TIOPOTOBBIN».

«HeynoBneTB | BricTaBisiercs oOydaromemycs, OOHapy>KUBILIEMY CEepbe3Hble MPOOeNbl B 3HAHHIX

OpHUTENbHO» | OCHOBHOTO MaTepHajia H3yYeHHOW AMUCIMIUIAHBI, TOMYCTHUBIIEMY MPUHIMITHATbHBIC

HE 3aYTEHO OIIMOKK B BBINIOJIHEHUU 3aJaHUil, HE OTBETUBIIEMY Ha BCE BOINPOCHI Ouiera u

JOTIOJTHUTEIbHBIE BOTPOCHl M HEMPAaBUIILHO BBHIMOJHHUBIIEMY IMPAKTHUYECKOE 3aaHue
(HempaBWJIHOE  BBITIOJIHEHHE TOJBKO TPAKTUYECKOTO 33JaHusl HE  SBISETCS
OJTHO3HAYHOW MPUYMHOW JJIsi BBICTABIICHUSI OIICHKH «HEYIOBIETBOPUTEIBHO»). Kak
NPaBUIIO, OIICHKA «HEYIOBJIETBOPHUTENHHO CTaBHUTCS CTYICHTaM, KOTOpBIE HE MOTYT
NPOJIOJDKUTH OOydeHHe 1o oO0pa3oBaTeNbHOW MporpaMme 0e3 JOTIOJHHTENbHBIX
3aHSATHH TIO COOTBETCTBYIOMIEH mucuuiuinHe. OIeHKa MO0 JAUCIMIUINHE BBICTABIISIOTCS
oOydaromemMycsi ¢ y4€TOM pe3ylbTaTOB TEKYIIErO KOHTPOJIS.

KoMmrmereHiun Ha YpOBHE «IOPOTOBBIN», 3aKpCIUIEHHbIC 3a IUCIUILUIMHOW, HE
c(OpMHUPOBAHHI.
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYHEHUE JJUCHUIIJINHBI
Y4edHoe u yueOHO-1a00paTOpHOE 000pPYyI0BAHHE

151 mpoBeeHHs JTeKIMOHHBIX 3aHATHI UCIIOJIb3yeTCsl yueOHast ayUTOPHS JJIsl IPOBEICHUS
3aHSATUA CEMUHAPCKOI0 THUIA, TPYNIIOBbIX U UHIUBUAYAIbHBIX KOHCYJIbTALUI, TEKYLIETO KOHTPOJI U
IIPOMEXYTOYHOM aTTECTallUM, OCHALIECHHAs CHELMATIU3UPOBAHHON MeEOEIblo; JTOCKON ayauTOPHON;
JEMOHCTPAIIMOHHBIM 00OpYJOBaHUEM: MNEPCOHAIBHBIM KOMIBIOTEPOM (HOYTOYKOM); HEPEHOCHBIM
(cTallMOHApHBIM) TPOEKTOPOM.

J1s1 nmpoBeneHusi 3aHATHH J1a00pPaTOPHOIrO THUIA HUCIOJbB3yeTcs ydeOHas ayIuTopus AJs
71a00paTopHbIX PadOT, BBIMOIHIEMBIX B KOMIBIOTEPHOM KJIacce, OCHAIlEHHAs CIelHaIu3upOBaHHOM
Me0enplo; JOCKOH ayAUTOPHOW; TNEpPCOHAIBHBIMU KOMIIBIOTEPAMH, CBS3aHHBIMH JIOKAJIBHOMN
BBIYUCIIUTENBHON CEThIO € ToAkIodeHueM k cetu HWutepHer u goctynom B DUOC dunmana,
ycranoBneHHbI CAIIP npoextupoBanus u MmoaenupoBanus Ha [IJIUC.

st camocTosATe/IbHOI pPadoThl 00yYalOmMXCcsl 10 JUCHUIUIMHE HUCIOJIb3YeTCs] TOMEIEHNe
JUIS CAaMOCTOSITEIbHON paboThl 00YyJarOIINXCsl, OCHAIIEHHOE CIIEeHaTIN3UPOBAaHHON MeOeNbIo; JOCKOM
ayJIUTOPHOM; MEpPCOHATBHBIM KOMIIBIOTEPAMH C MOAKIIOUEHUEM K ceTH VHTepHeT M JOoCTyloM B
OUOC dunnana.

IIporpamMHoe o0ecnieyenmne

[Tpu npoBeieHUH JEKIIMOHHBIX 3aHATHI TPEyCMaTPUBACTCS UCTIONb30BaHue makeTa Microsoft
Office (cucrema a5 MOATOTOBKY | IpoBeaeHuUs npe3eHTanuii Microsoft Power Point).

IIpu mpoBeneHnn 1a0OPaTOPHBIX PAaOOT CTyAEHTaMM IpelyCMaTpUBAaeTCs HCIOJIb30BaHUE
CAIIP ALTERA MAXII+ PLUS u texctoBoro pemaktopa Microsoft Word ms ohopmitenns oT4eToB.

8. OBECIIEYEHUE OBPA3OBATEJIBHOI'O NTPOLUECCA JJIs JINIL
C O'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbA 1 UHBAJIMOB

B X0A€ peain3alvi JUCHUIIIIMHBI HCIOJB3YIHOTCA CICAYIOIMUEC TOIOJHUTEIBHBIC MCETOABI
O6yLIGHI/I$I, TEKYHIEIO0 KOHTPOJIA YCIIEBAECMOCTH H HpOMe}I(YTO‘IHOI;'I arrecranuu 06yqafoumxc>1 B
3aBUCHUMOCTH OT UX UHAWBUAYAJIbHBIX 0COOEHHOCTEH:

AJIS CJIeNbIX U CJIa00BH/ISIIIMX:

- JeKuuu OQOPMISIOTCS B BHJIE JJIEKTPOHHOTO JOKYMEHTAa, AOCTYIHOIO C IIOMOIIbIO
KOMIIbIOTEpA CO CIIEUATN3UPOBAHHBIM IIPOIPAMMHBIM 00€CIICUEHUEM;

- TUCbMEHHBIE 33JaHUs BBINOJHSIOTCS HA KOMIBIOTEpE €O  CIEHUATU3UPOBAHHBIM
IIPOrpaMMHBIM 00€CIIeUeHHEM, MIIM MOTYT OBbITh 3aMEHEHBI YCTHBIM OTBETOM,;

- obecnieunBaeTCs HHAUBUYaIbHOE paBHOMEpPHOE ocBelleHrne He MeHee 300 Jrokc;

- JUId BBIIOJHEHUS 33JaHUs IPU HEOOXOJMMOCTH IPEJOCTaBIISIETCS YBEJIUYMBAIOLIEe
YCTPONCTBO; BO3MOXHO TAK)K€ MCIIOJIb30BaHNE COOCTBEHHBIX YBEJIMUMBAIOIIUX YCTPOICTB;

- MIUCbMEHHBbIE 33JaHUsI O(POPMIISIOTCS YBEIMUEHHBIM HIPUPTOM;

- 3a4€T MPOBOJUTCS B YCTHOM (popMe MU BBITIOJHAETCS B IMCbMEHHOM (popMe Ha KOMITBIOTEPE.

AJIS TJIYXMX U €1a00C/IbIIAIIMX:

- IEKIUH O(OPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA;

- MIUCBbMEHHBIE 33JJaHNs BBIMOJIHAIOTCS Ha KOMITbIOTEPE B MUCBMEHHOH Qopme;

- 3a4éT NMPOBOAUTCS B MUCbMEHHON (opMe Ha KOMIbIOTEpPE; BO3MOXKHO NMPOBEJEHUE B (opme
TECTUPOBAHUS.

AJIS JINL ¢ HAPYLIEHUSIMH OTIOPHO-IBUIATEIbHOI0 anmnapara:

- JeKuMu O(OPMIAIOTCS B BHJIE JIIEKTPOHHOTO JOKYMEHTA, JOCTYTHOTO C IIOMOIIbIO
KOMIIbIOTEPA CO CIIEUATN3UPOBAHHBIM POTrPAMMHBIM 00€CIICUeHUEM;

11
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- TMCbMEHHBIE 3a/laHUsl BBIIOJHAIOTCA HA KOMIBIOTEPE CO  CIEUUAIU3UPOBAHHBIM
MIPOrPaMMHEIM 00€CTICUeHUEM;

- 3a4éT MPOBOAMTCA B YCTHOW (opMe WM BBHINOJHACTCS B NHCbMEHHON (opme Ha
KOMIIBIOTEPE;

- HCIOJNB3YeTCs clienuanbHas ydeOHas ayautopusi mns jun ¢ JIOB3 — ayn. 106 rmaBHOTrO
yuebHOro Koprmyca mo anpecy 214013, r. Cmonenck, OHepreTmueckuidl mnp-u, aA.1, 3maxue
JHEPreTUYECKOr0 HHCTUTYTA (OCHOBHOM KOPITYC).

[Tpu HEOOXOIUMOCTH TPEAYCMAaTPUBACTCS YBETUUEHUE BPEMEHH ISl IOATOTOBKU OTBETA.

[Ipouenypa mpoBeneHust MPOMEKYTOUHOW aTTECTAIMH ISl OOYJarOIIUXCsl YCTaHABIUBACTCS C
y4€TOM MX MHJMBUIYAIbHBIX MCUX0(pU3NUECKUX ocobeHHocTel. [IpoMexyTouHas arTecTanus MOXKET
IIPOBOANTHLCS B HECKOJIBKO ITAIOB.

[Ipn npoBeaeHHMM TpOLEAYPHl OLEHUBAHUS PE3YAbTaTOB OOy4YEHHsS IpeaycMaTpuBaeTcs
HCIOJIb30BaHUE TEXHUYECKUX CPENICTB, HEOOXOIUMBIX B CBS3M C MHIUBUIYaJIbHBIMU OCOOCHHOCTAMU
o0OyJaromuxcsi. ITH CPENCTBA MOTYT OBITh MPEIOCTABIEHBI (UIHAIOM, UM MOTYT HCIIOJIH30BATHCS
cOOCTBEHHBIE TEXHUYECKUE CPEACTBA.

[IpoBenenue mpoueaypbl OLEHUBAaHUS PE3YIbTATOB 00YyUEHHS! JOIYCKAeTCsl C UCIOJIb30BaHUEM
JUCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTUH.

ObecrnieunBaeTcst AOCTYN K UH(OPMALMOHHBIM U OuOJMorpadguyeckuMm pecypcam B ceTH
HNuTepHer ns kaxaoro oOyyaromierocst B Gopmax, alanTUPOBAHHBIX K OTPAaHUYEHHUSM UX 370POBbS U
BOCIIPUSTHS HH(OPMALIUHU:

JJISL CJIETBIX M CJIA00BH/ASAIIMX:

- B MeyaTHO! (hopMe yBETMUEHHBIM HIPUPTOM;

- B (hopMe 2IEKTPOHHOTO IOKYMEHTA;

- B hopme ayauodaiina.

A TJIYXHX M CJ1a00CIbIIAINX !

- B IeyaTHou popme;

- B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

A5 00Y4YAIOLIUXCS ¢ HAPYIIECHHUSIMU ONIOPHO-/IBUTATEJbHOI0 alllapaTa:

- B IeyaTHou popme;

- B (hopMe 3IeKTPOHHOTO IOKYMEHTA;

- B hopme ayauodaiina.

12
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4. CuHXpOHM3AIMS B TEICKOMMYHUKAIMOHHBIX CHCTEMaX. AHAJIN3 HH)KEHEPHBIX PEIICHUN. —
M.: Oxo-Tpennz, 2003(7). — 272 c. (2 mT)

5. Vrpromos E.II. Hudposas cxemorexuuka. — CI16.: BXB-IletepOypr, 2004. -512 c.

6. [I'pymesunxkuii P.1. [IpoekTupoBanue cUCTEM Ha MUKPOCXEMaX MPOTpaMMUPyEMOH
noruku. —CI16., BXB-ITerepoypr, 2002. -606 c.

7. Cremenko B.B. IIVNIMC ¢upmer ALTERA: DnemenTHas 6a3a, CUCTEMBI POSKTUPOBAHUS U
si3piku onucanus. —M.: JIOJIDKA, 2002, -573 c.

8. ConosreB B.B. IIpoexktupoBanue HHQPPOBBIX CHUCTEM Ha OCHOBE IIPOTPAMMHUPYEMBIX
JIOTUYECKUX UHTErpalIbHBIX cxeM. —M.: ['opsiuast muausa — Tenekom, 2001. -636 c.

9. TI'pymeBunkuii P.U. TlpoektmpoBaHme cucTeM Ha MHKPOCXEMax IPOrPaMMHPYEMOit
noruku. —CI16., BXB-IIerepOypr, 2002. -606 c.

10. TlonsuxoB A.B. CmpaBounoe mocobue «lIporpammupyembie JIOTHYECKHE HHTErPaibHbBIC
MHKpocxeMbl». — CMoseHck, COMBU, 1998, -40c.

Cnncok aBTOPCKHX METOANYECKHX Pa3padoToK.
Mertoauueckoe oOecrnieyeHre Mo TUCHUIUIMHE «TeXHOJIOTHS MPOEKTHUPOBAHUS YCTPOICTB Ha
IPOrpaMMHUPYEMOM JIOTUKE» BKIIOUACT TAKXKe CIIeIyIOlUe aBTOPCKUE pa3pabOTKH:

1. TonsukoB A.B. Tuxono B.A. Ilporpammupyemsbie ammapaTHble cpeacTBa. MeToaudeckue
yKa3aHus K JabopaTopHbIM paboTtaM. - Cmonenck: PUO ¢unmnana FTOYIIBO "MBU (TY)" B T.
Cmonencke, 2008 . - 16 c.

2. TlomsuxkoB A.B. CnpaBounoe mnocobue «lIporpammupyemble JOTHYECKHUE WHTErpalbHbIE
MHKpocxeMbl». — CMmoneHck, COMDBU, 1998, -40c.

— KOMIUIEKT JIeKIHi B hopMaTe MyIbTUMEANNHBIX MTPE3CHTAIHIH;
VY4ebHo-MeToInYeCKre MaTepHalIbl pa3MelIeHbl Ha pecypcax Kadeapsl.
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