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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

Ilenbt0o OCBOEHHUS AMCUUIUIMHBI SIBISIETCS IOJydyeHHe 0a30BbIX 3HAHUH B 001acTH
npoekTrpoBaHus mudpoBbix ycTpoiictB Ha [IJIMC. 3agadamMu AUCHUIUTUHBI SBISIOTCS: BBIPAOOTKa
0a30BbIX 3HaHMH B 00JaCTH TNPOTrPaMMHUPOBAHMS HHTErPAJIbHBIX MHMKpPOCXEM; pa3palboTka
IPOrpaMMHOT0 OOecreueHusl Ha OCHOBE COBPEMEHHBIX METOJI0B U CTaHAPTOB IPOEKTUPOBAHUS.

OOyuenue no gucuuIuiMHe «OCHOBBI KOMIBIOTEPHOTO MPOEKTUPOBAHUSA M MOJIECIUPOBAHUS
PaZMO3JIEKTPOHHBIX CPEACTB» HAIpPaBICHO Ha (OPMHUPOBAHUE Yy OOYYAIOIUXCSA CIEAYIOMIHUX

KOMIIETEHIINH:

Koa m HamMeHOBaHHe

I/IH}II/IKaTopr JOCTHIKCHUSA

HaunmeHnoBaHue nmoka3aTeJsi

JIeTaJIEH, Y3JI0B U YCTPOMCTB
pPaIMOTEXHUYECKUX CUCTEM B
COOTBETCTBUH C TCXHUYCCKUM
3aJJaHUEM, B TOM UYHUCJIE C
UCIIOJIb30BaHUEM CPEJICTB
aBTOMAaTHU3ALNU
MIPOCKTUPOBAHUS

OTJEJIBHBIX JIeTajleH, y3JI0B U
YCTPOWCTB PaJUOTEXHUYECKUX
CUCTEM, BEIOMPAET CHCTEMBI
aBTOMAaTU3UPOBAHHOIO
MIPOCKTUPOBAHUS
PaIUOTEXHUYECKUX CUCTEM;
NIIK-1.2 PaGoraert ¢
[IPOrPaMMHBIMU CPEJICTBAMM C
HCII0JIb30BaHUEM
COBPEMEHHBIX MTPUKJIIATHBIX
MporpamM 1o pacyeTy
PaIUOTEXHUYECKUX CUCTEM;
HIIK-1.3 PaccuuThiBaeT u
MIPOEKTUPYET AETANH, Y3IIbl U
yCTpOMCTBA
PaIUOTEXHUYECKHE CUCTEMBI B
COOTBETCTBUU C TEXHUUYECKUM
3a/IaHHEM C HCTIOJIb30BAHUEM
CPE/ICTB aBTOMAaTH3alIUU
MIPOEKTUPOBAHUSI.

KOMIIeTeHIUI KOMIIETeHIIUH OlleHMBAHUS
ITK-1 CriocoOeH BBITIOHATH UIIK-1.1 [Tonumaer 3HATh: OCHOBBI HH)KMHUPUHTA
pacuer ¥ MPOEeKTUPOBAHUE MIPUHIIMITBI KOHCTPYUPOBAHUS | IPOTPaMMUPYEMBIX

JIOTUYCCKUX MHTCTIPaJIbHBIX
CXEM

YMeTh: NpUMEHSATh 3HAHUS
npo0JieM U TeHICHITUH
paszButus poiaka [1O npu
HCIIOJIb30BAaHUU U pa3paboTKe
CUCTEMHOI'0 IPOrPaMMHOTO
oOecrnieueHus

Baagers: npakTukoin
MIPUMEHEHHUS COBPEMEHHBIX
METOJOB U TEXHOJIOTHH
WHXXUHUPUHTA TIPU
MPOEKTUPOBAHUU ITUPPOBBIX
CHCTEM M YCTPOWCTB Ha
ocHose IJIMC

ITK-5: Cnocoben
paspabaThiBaTh pabo4uyIo U
MPOEKTHYIO JOKYMEHTAIIHIO
OCYIIECTBIIATH KOHTPOJIb €€
COOTBETCTBUS CTAHJIAPTAM,
TEXHUYECKUM YCJIOBUSM H
JIPYTHM HOPMAaTHBHBIM
JOKYMEHTaM

NIIK-5.1 [Tpumensier
CTaHJAapThl Pa3pabOTKU
KOHCTPYKTOPCKOU
JOKYMEHTaIUH 110
IIPOEKTUPOBAHUIO
PaZnOTEXHUYECKUX CHCTEM;
UIIK-5.2 Ananuzupyet
HCXOJIHBIE JAHHBIE K
pa3pabaTbIBaEMOMY IPOEKTY
paznOTEXHUYECKHX CHCTEM B
COOTBETCTBUU C TEXHUUECKUM
3aJJaHHEM;

NIIK-5.3 ['0TOBUT IPOEKTHI
KOHCTPYKTOPCKOI
JOKYMEHTaIUH Npu
MIPOEKTUPOBAHUU
pPaAMOTEXHUYECKUX CUCTEM, B

3HaTB: COBpEMEHHbIE
cpenacTBa pa3pabOTKH, CpeIbl
N KOMITHJIATOPBI

YMerh: nporpaMMHUpOBaTh
[TJIMC nipu npoeKTUpOBaHUU
UPPOBBIX CUCTEM U
YCTPOMCTB

Buagern: HaBbIKaMu
IIPOrpaMMUPOBAHUS
MUKpoKoHTpoJuiepoB u [IJIMC
IIPU IPOEKTUPOBAHUH
U(PPOBBIX CUCTEM U
YCTPOMCTB




COOTBCTCTBHHU C
Tpe6OBaHI/I$IMI/I TCEXHHUYCCKOI'O
3aaHus U CTaHAapTaMu.

2 MecTO IMCHUILIHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

I[I/ICI_II/IHJ'II/IHa OTHOCUTCA K 4YacCTu,

oTHomeHui 6oka b1 «Jluctumamaer (MOIYITN ).

I[I/ICI_II/IHJII/IHa HCMMOCPCACTBCHHO CBs3aHAa CO CICAYIHOIIUMHU OUCHUIUIMHAMHA W IIPAKTHUKAMHA

OOII:

WmxenepHasi 1 KOMIbIOTepHas rpaduka;
[Tpon3BoCTBEHHAs NPAKTUKA (IIPOEKTHO-TEXHOJIOTMUECKas);
PanuorexHuueckue CUCTEMBIL;
PaanoTexHuueckue Lenu U CUrHabl;
CAIIP pannossieKTpOHHBIX CPENICTB;
CxeMOTexXHHKa 3JIEKTPOHHBIX YCTPOMUCTB;
VYerpoiictBa CBY 1 aHTEHHBI.

3 CTpykTypa u cojiep:KaHue TUCHUIIIHMHBI

dbopMupyeMoil ydacTHHKaMH 00pa30BaTeIbHBIX

OO61mas TpyA0eMKOCTh JUCIMIUIMHBI COCTABIISIET 3 3aueTHble eauHuIbl (108 gacoB).

3.1 Buanbl yueOHOii padoThl H TPY10€MKOCTh

Ne ni/m . KoauuectBo | Cemectp
Bua yueOHoii padboThl
4acoB 7
1 AyAUTOPHBIE 3aHATHS 54 54
B ToMm unce:
1.1 Jlexmun 18 18
1.2 | CemuHapcKue/IPaKTUUECKHUE 3aHATHS 36 36
1.3 | JJaBopaTopHbIe 3aHTHS - -
2 CamocrosiTesibHasi padoTa 54 54
B ToMm unce:
2.1 IToaroroBka K aud. 3a4eTy 18 18
2.2 | [logroroBka OTYETOB MO MPAKTHYECKUM paboTam 36 36
3 IIpomexyTOUHAS ATTECTALMSA
3avet/nud.3a4eT/7K3aMeH Jlud. 3auer
Hroro 108 108




3.2 TemaTnuyeckuii NJIaH U3yYeHUS TUCHHUIIMHBI

n/n

Pa3geanl/TeMbl
JAACHUATLINHBI

TpynoemkocTh, yac

Bcero

AyautopHasi pa6oTa

Jlexnun

Cemunapckue/
NPaKTUYCCKHE
3aHSATUS
JlaboparopHsbie
3aHSATHUS

[TpakTnueckas

IoAroToBKa

CamocrofaTeabHAd
paGora

Pa3pen 1. Texnoaorun
NMPOEKTHPOBAHUSA IIH(PPOBBIX
ycrpoiictB Ha IIJIMC.

23

o
o

-
-

11

Tema 1. Koncrpykuuu u
xapakrepuctuku [IJIMC.

0,5

1.2

Tema 2. TexHOJIOrMH POEKTUPOBAHUS
1 poBbix yeTpoiicts Ha [IJIWC.

0,5

1.3

Tema 3. [TakeTsl mporpamMm 1Jist
npoektupoBanus [IJIMC. ®upmbr —
nsrotosutesu [IJINC.

14

Tema 4. SI3p1ku TpOrpaMMUpPOBAHUS
[IJINC. MonaynbHoe
IIPOrPaMMHUPOBAHUE.

0,5

1.5

Tema 5. OcHOBHEBIE OJIOKEHUS 10
MoaenupoBanuto uzaenuit Ha [IJINC.
CBsi3p MOJICTMPOBAHUS U
MIPOCKTUPOBAHUS YCTPOICTB Ha
TJIMC.

0,5

1.6

Tema 6. [TakeTsl pUKIIaTHBIX
MPOTPaMM JUIsl MOAEIUPOBAHUS
I (QPOBBIX CHCTEM.

Pa3zaen 2. OcHOBHBIE dTANBI
npoexkrupoBanus B CAIIP Quartus

48

18 0

22

2.1

Tema 1. Hauano paGoTsl B cpene
Quartus.

2.2

Tema 2. Co3gaHue HOBOTO IPOEKTA.
BBox mpoekTa ¢ oMok
rpaguydeckoro penakropa. Mmnopt
CHUMBOJIOB JIOTHYECKUX BEHTHJIEH

2.3

Tema 3. [IporpaMMHBII BBOJ TPOEKTA
Verilog u VHDL.

2.4

Tema 4. Komnusauus pa3paboTaHHON
CXEMBIL.

2.5

Tema 5. HaznaueHnne KOHTaKTOB
mukpocxemsl [IJIVC.

2.6

Tema 6. MoaenupoBanue
pa3pabOTaHHON CXEMBI.

Pasznen 3. OCHOBHBIE 3TANbBI
npoextupoBanusi B CAIIP
ModelSim

37

10 0

21




Tema 1. OOmiee npeacTaBaeHUe O 1 2
KoHLenuuu. OCHOBBI CUMYJISILIUU.
Tema 2. [Ipoektsl. Co3naHre HOBOTO
npoekra. JlobaBiieHne 00BEKTOB B
IIPOeKT. M3MeHenus nopsaka
kommuwisinuu (VHDL).

Tema 3. Opranusanus NpoeKTa B BUJIE
nanok. JlobaBieHue namnox. 1 2 2
[Tepemenenue $haioB MO MarKaMm.
Kondurypatysi cuMyJisiiuu.

Tema 4. Ananuz BpeMeHHbIX

3.4 | nmmarpaMmM. 3arpysKa npoekTa. 1 2 5
Jlo6aBiienne 06beKTOB B OKHO Wave.
Tema 5. YBenuueHue skpaHa 1 5 5
BPEMEHHBIX JIHarpamM.
Tema 6. CpaBHEHHE BPEMEHHBIX 1 2 5
Juarpamm.

3.1

3.2

3.3

3.5

3.6

Hroro | 108 18 36 0 0 54

3.3 ConepxaHue TUCHUTLTHHBI

Pa3nes 1. TexHoJsiorun npoekTupoBanus uuposbix ycrpoiicts Ha [IJIUC

Koncrpykuun u xapakrepuctuku IIJIMC. TexHoimoruu mNpoeKTUPOBaHUSA LUPPOBBIX
ycrpoiicts Ha [TJIMC. Ilakersl nporpamm g npoektupoBanus [IJIMC. @upmbl — u3roroButenu
IVIMC. S3pixku  nporpammupoBanus [IJIMC. MopynsHoe mnporpammupoBanue. (OCHOBHbIE
NoJIo’keHus1 o mojenupoBanuto uznenuii Ha [IJIMC. Cs3p MoaenupoBaHusl U MPOEKTUPOBAHUS
ycrpoiict Ha [IJIMC. IlakeTsl MpUKIAAHBIX TPOTPAMM ISl MOAETUPOBAHUS LIUPPOBBIX CUCTEM.

Paspnen 2. OcHoBHbIe 3Tanibl IpoekTHpoBanus B CAIIP Quartus

Hauano paGotsl B cpene Quartus. Cozanue HOBOTO IpoeKkTa. BBoJ mpoekTa ¢ MOMOIIbIO
rpadudeckoro peaakropa. UMmopT cuMBOJIOB TIOTHUECKUX BeHTHIICH. [IporpaMMHBIN BBOJT TPOEKTA
Verilog 1 VHDL. Kommumnsius paspaboraHHOM cxembl. Ha3HaueHHe KOHTAKTOB MHMKPOCXEMBI
[TJINC. MoaenupoBaHue pa3pabOTaHHON CXEMBI.

Pa3znen 3. OcHoBHbIe yTanbl npoekTupoBanust B CAIIP ModelSim

Ob6mee npencrasnenue o koHuenuuu. OcHoBbl cuMyssuuu. [Ipoektsl. Co3nanue HOBOTO
npoekta. Jlob6aBneHue o0OBEKTOB B TpoeKkT. M3meHenuss mnopsaka komnwisimuu (VHDL).
Opranmszanus mpoekTa B Bujae mnamnok. JloGaBnenue mamok. Ilepememienue (aidyioB 1Mo mamkam.
Kondurypamus cumynsanuu. AHamu3 BpeMEHHBIX IuarpaMM. 3arpys3ka mpoekta. JlobaBnenue
00BeKkTOB B OKHO Wave. YBenuueHue SKpaHa BpEeMEHHbIX auarpamm. CpaBHEHHE BpPEMEHHBIX
Jyarpamm.

3.4 TemaTuKa CEMHHAPCKUX/IPAKTHYECKUX U JTa00OPATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IPaKTHYECKUE 3aHATHUS

[Mpaktuueckue 3ansatus 1-3. [IpakTrueckas padota Nel. Co3nanue mpoekTa B cpesie
pa3paboTku Quartus

[Mpaktuueckue 3ansatus 4-6. [IpakTuaeckast padorta No2. Peanu3zanust cxembl
YEeTHIPEXPA3PSATHOTO CUETIUKA

[Ipaktryeckue 3ansatus 7-8. [Ipaktrueckas padora Ne3. Peanuszamnus cxeMsl gemudparopa

[Ipaktuueckue 3ansatus 9-10. [Ipaktudeckas pabora Ned. Peanuzanus cxembl
pacnpenenuTens UMITyIbca



[paxtuyeckue 3ansatus 11-12. [Ipaktrueckas padora NeS5. Monemuposanue VHDL kona

[MpakTuueckue 3ansatus 13-14. [Ipaktiyeckas pabora Ne6. Mozaenuposanue Verilog kona

[pakrryeckue 3ansatus 15-16. [IpakTrueckas padora Ne7. Coznanue TestBench B
ModelSim

[Ipaktryeckue 3anstue 17-18. [IpakTuueckas padora Ne§. Coznmanue TectoBoro Habopa
JTAHHBIX

3.4.2 JlaGopaTopHble 3aHATUS

He npedycmomperui.
3.5TemaTnka KypcoBbIX IPOEKTOB (KYPCOBbIX padoT)

He npenxycmotpensl.

4 Y4eOHO-MeTOAUYECKOEe M HHPOPMALIMOHHOE o0eceueHne
4.1 HopmatuBnbie 10KyMeHTbI 1 [OCTsb1

1.TOCT P 71267-2024. CucteMbl aBTOMaTU3UPOBAHHOTO ITPOCKTUPOBAHUS DJICKTPOHUKH.
MapuipyT npoeKTUPOBAHUS U BEPUPUKAIIUU TIPOTPAMMHUPYEMBIX JIOTHUECKUX HHTETPATBHBIX CXEM.

4.2 OcHoBHasi IuTEpaTypa

1. bopucos, A. B. lludpoBas 1 BEIYUCIUTEIIbHAS CXEMOTEXHHKA : yueOHOe Tocobue / A. B.
bopucoB. — HoBocubupck : CuOUpckuii rocyJapCTBEHHBIN YHUBEPCUTET TEIEKOMMYHMKAIMM U
nHdopmatukm, 2020. — 102 c. — TekcT : anexkTponHsIit // [{udposoit oopazoBatenbHbiil pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/102146.html

2. CmupaoB, M. C. Pa3paboTka u oTiaaka MUGPOBBIX YCTPOMCTB HA OCHOBE MHUKPOCXEM
FPGA Intel : yuebnoe mocodue / M. C. CmupHOB. — 2-¢ u31. — Mocksa : Aii [Iu Ap Menua, 2024.
— 236 ¢. — ISBN 978-5-4497-3151-7. — TekcT : snextpoHHbIi // LludpoBoii 06pa3oBaTeIbHBIN
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/141465.html.

3. IIpsBuenko, A. O. PazpaboTka u ¢yHKIMOHAIbHAS BepuuKanus mupoBbIX YCTPOUCTB
COIPSDKEHUS ¢ KaHalaMu BBOJIa/BeIBoAa. B 2 wactsx. Y.1 : yuebnoe nmocodue / A. O. IIpsBuenxo, B.
H. ITyxosckuii, K. H. AnekceeB. — PoctoB-Ha-/{ony, Taranpor : WM3matensctBo HOxkHOTO
denepanbHoro ynusepcurera, 2023. — 258 ¢. — ISBN 978-5-9275-4585-8, 978-5-9275-4587-2
(4.1). — Texct : anexTponnslii // Hudposoii obpazoBatenbublii pecypc [IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/145113.html.

4.3 JlonoiHUTEIbLHASA JTUTEPATypa

1. Bopucos A.B. Hudposas obpaboTka curHasoB : ydeOHoe mocoOue s OakaiaBpoB
11.03.03 «KoucTpynpoBaHue ¥  TEXHOJIOTUS  DJIEKTPOHHBIX  CPEIACTB», MNpopuiab —
«HpOopMaIIMOHHBIE TEXHOJIOTHH MPOEKTUPOBAHUS PATUO3IEKTPOHHBIX cpeacTBy» / bopucos A.B.,
Hlayspman  A.A.. — HoBocubupck : Cubupckuii rocyJAapCTBEHHBIH  YHHBEPCHTET
TeneKkoMMyHuKauii 1 uHbopmatuku, 2019. — 142 ¢. — Tekct : anmektponnslit // [{udposoit
obpazoBatenbHbii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/102147.html.

2. OCHOBBI BBIYHCIUTEIHHON TEXHUKU. MeTOoIMUeCKre PEKOMEHIAINH TT0 KYPCOBOM paboTe
: yuebHoe nmocodue / A. I1. Aaronos, O. B. MamyrtoBa, O. M. Tapacos, A. C. ®ununmnoB. — CaHKT-
[TerepOypr : Cankt-IlerepOyprckuii monurexHndeckuii yauepcuret [lerpa Benukoro, 2024, — 83



c. — ISBN 978-5-7422-8483-3. — Texkcrt : anekrponHbii // LludpoBoit 00pazoBaTebHBIN pecypc
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/147728.html.

3. ABTOMaTHM3anus MPOCKTUPOBAHUS TUCKPETHBIX yCTpOUCTB. IlpoexTmpoBaHme B cpene
QUARTUS PRIME. JlaGopaTopHblif npakTukyM : yueOHoe mocooue / A.Il. AHTOHOB [H 1p.].. —
Cankr-IlerepOypr : Canxrt-IlerepOyprckuil monurtexHudeckuii yHuBepcurer Ilerpa Benukoro,
2018. — 138 c. — ISBN 978-5-7422-6194-0. — Tekct : snekrponHsli // Lludposoit
obpasoBarenbHbiil pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/83325.html.

4.4 JneKTpOHHBIE 00pPa30BaTeIbHbIE PECYPChI
1. 0P OcHOBBI KOMIIBIOTEPHOTO MPOEKTUPOBAHUS U MOJICIIUPOBAHUS PATUOITCKTPOHHBIX
CPEICTB.
https://online.mospolytech.ru/course/view.php?id=15516

4.5 JInueH3M0HHOoe ¥ CBOOOIHO pacnpocTpaHsieMoe NPorpaMMHOe
o0ecmeuyenmne

1. Microsoft-Office
2. Quartus Prime 21.1 Lite Edition
3. ModelSim

4.6 CoBpemMeHHbIe Po(eccHOHAIbHBIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI

1. Enunoe okHO ocTyna k o0pa3oBaTesbHBIM pecypcam deepaibHblil mopTan
http://window.edu.ru

2. KomnbrotepHbie HH()OPMAIIMOHHO-TIPAaBOBbIE cUCTeMbI « KOHCYyIbTaHT»
http://www.consultant.ru, «I"apanT» http://www.garant.ru

3. OpunmanbHbI HHTEpHET-MIOPTal MpaBoBoi nHGopMaruu http://pravo.gov.ru.

4. HayuHnas snextpoHHast Oubnuotexa http://www.elibrary.ru

5. Poccwuiickas rocynapcrBeHHast 6ubanorexa http:// www.rsl.ru

6. ObC «YHuBepcutetckas oubnuoreka onnaitn» https://biblioclub.ru/index.php

5 MarepuajbHO-TeXHHYECKOE o0ecrneueHne
1. KomnbroTepHbIi KJIacc ¢ IpeyCTaHOBICHHBIM IPOTPAMMHBIM 00ecTieYeHueM, YKa3aHHbIM
B 1. 4.5, MynbTUMEIUITHOE 000pyAOBaHKE (TIPOEKTOP, IEPCOHANBHBIN KOMIBIOTEP MPETIOAaBATENS).
2. Aynurtopwusi A JIEKIIMOHHBIX, MPAKTHYECKUX 3aHATHH. OOOpyaoBaHHE W ammaparypa:
ayJIMTOpHAas JOCKa, BO3MOKHOCTb HCIIOJIb30BAHUS MYJIBTUMEIUITHOTO KOMILIEKCA.

6 MeTtoauyeckne peKOMeHIANH

6.1 MeToanuyeckue peKoMeHAalUM I PenoaaBaTeis Mo OpraHu3anuu
o0yueHus

Ha mepBoM 3aHSATHH MO JUCIUIUIMHE HEOOXOJUMO O3HAKOMHUTH CTYJIEHTOB C TIOPSAKOM €€
u3ydeHus (TeMaMu Kypca, popmMamu 3aHATHI, TEKYLIEro U MPOMEXYTOUHOTO KOHTPOJISI), PACKPBITh
MECTO U POJib JUCLMIUIUHBI B CUCTEME HAyK, €€ MPAKTUUECKOE 3HAUYECHHE, IOBECTU /10 CTYJCHTOB
TpeOoBaHus K (popMe OTUETHOCTH M NPUMEHEHHUs BHUAOB KOHTpOJA. Beimatorcs 3amaHus uis
MOJITOTOBKU K MPAKTUYECKUM M CEMHUHAPCKUM 3aHSATHSIM.
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[Ipu moArOTOBKE K MPAKTHYECKUM paboTaM MO MEPEYHIO OOBSBICHHBIX TEM IPENOoIaBaTeIIo
HE00X0IMMO YTOYHHTH IJIaH UX MPOBEJEHHs, MPOIyMaTh (GOPMYIUPOBKU U COAEpIKaHUE yUEOHbIX
BOIIPOCOB, BHIHOCHMBIX Ha 00CY’KJ€HHE, 03HAKOMUTHCS C IEPEUHEM TEMATHYECKHUX BOIIPOCOB.

B xome paboThl BO BCTYNMTENBHOM CJIOBE PACKPHITh MPAKTUYECKYIO 3HAUMMOCTb TEMBbI
paboThl, OIPENEIUTh OPAJOK €€ IPOBEACHNUS, BpPeMs Ha 00CYXkIEHUE KaKJ0ro yueOHOro BOIpoca.
[Tpumensst GpOHTAIBHBIN ONPOC JaTh BO3MOKHOCTb BBICTYITUTH BCEM CTYAEHTaM, IPUCYTCTBYIOIIUM
Ha 3aHATUU.

B 3aki1rounTeNnbHONM YacTH MPaKTHYECKOH paboThl clelyeT MOABECTH €€ UTOTH: PACKPBITh
MIOJIO’KUTENbHBIE CTOPOHBI U HeJocTaTKU. OTBETUTHh HA BOIPOCHI CTY/EHTOB. BolaaTh 3amanus 1is
CaMOCTOSATENIbHOW PabOTHI IO MOJATOTOBKE K CIEAYIOLIEMY 3aHATHIO.

Metonuka mnpenojgaBaHusi AUCUMILIMHBL «OCHOBBI KOMIBIOTEPHOIO IPOEKTUPOBAHUS U
MOJIETIMPOBAaHUS PAJUOIEKTPOHHBIX CPEACTB» M pealn3alysi KOMIIETEHTHOCTHOIO IOAXO0Ja B
U3JI0’)KEHUU U BOCTIPUSATHH MaTepHaja MpeaycMaTprUBaeT UCIOIb30BaHUE CIEIYIOMINX aKTUBHBIX U
MHTEPAKTUBHBIX (OPM NPOBEAEHUS TPYIIOBBIX, HHIMBUAYAIbHBIX, AyJAUTOPHBIX 3aHATUH B
COUYETaHUM C BHEAYAUTOPHOM pabOTON C Lenbio (POPMHUPOBAHUS U Pa3BUTHs NPO(ECCHOHATBHBIX
HaBBIKOB 00YYarOIUXCS:

— TOATOTOBKAa K BBHIMOJHEHUIO M 3alIMTa MPAKTHYECKUX pabOT ¢ IOMOIIBIO
CHELMATU3UPOBAHHOTO IPOIPAMMHOI0 00eCIIeUeHus;

— TEXHOJIOTUH aHAJIN3a CUTYalUH JUIsI aKTUBHOTO O0YYEHHs1, KOTOPBIE MO3BOJISIOT CTYICHTaM
COEJIMHUTB TEOPHIO U PAKTHUKY, IPEJICTABUT IPUMEPHI IPUHUMAEMbIX PEILICHUH U UX IOCIEICTBHH,
JI€MOHCTPUPOBATD pa3IMYHbIC MO3UINH, (POPMUPOBATH HABBIKU OLICHKHU aJIbTEPHATUBHBIX BAPUAHTOB
B BEPOSITHOCTHBIX YCIIOBUSX.

OOyuenue 1Mo JUCUUIUIMHE BEJETCS C MPUMEHEHUEM TPaIUIMOHHBIX MOTOKOBO-TPYMIIOBBIX
MH(POPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX TeXHONOTrui. Ilpn ocymecTBieHun 00pa3oBaTeIbLHOIO
npolrecca Mo JUCHUIUIMHE UCIOB3YIOTCS Cleayonre HH(POPMALMOHHO-TEIEKOMMYHUKAI[IOHHbIE
TEXHOJIOTUH: NPE3CHTALMH ¢ IPUMEHEHNEM MPOeKTopa U rmporpammsl PowerPoint.

6.2 MeTonnueckue yKa3aHHus JIs1 00y4AIOIIUXCSI 10 OCBOCHH I THCIUTIIHHBI

CamocrosiTennbHass paboTa SBISETCS OJHWAM W3 BHIOB yueOHbIX 3aHsaTHiA. Llems
CaMOCTOSTENIbHOW paboThl — MPAKTUYECKOE CAMOCTOATENBHOE MOJTY4YEeHUE CTYJCHTaMH HaBBIKOB
paboTHI B MpOrpaMMe MaTeMaTHYECKOTO MOJISIIUPOBAHUS, PACCMAaTPUBAEMBIX B TPOIIECCEe H3YUCHUS
JUCLUTUIAHBL.

AyIuTOpHAs CaMOCTOSATENbHAS pa0doTa M0 TUCIUITINHE BHITTOIHSACTCS Ha YUEOHBIX 3aHITHIX
M0JT HETIOCPE/ICTBEHHBIM PYKOBOJICTBOM IPEIOIaBaTeNs U [0 €ro 33JaHUIO.

BreaynmuTtopHass camocTosiTelNbHass paboTa BBIMOJMHSECTCS CTYIEHTOM IO  3a/IaHUIO
npernojiaBaTess, Ho 0€3 ero HemoCPEICTBEHHOTO Y4acTHsL.

3amavyu caMoCTOATENbHON PadoThI CTy/leHTA:

- pa3BUTHE HABBIKOB CAMOCTOSITEIILHON Y4eOHON paboThI;

- OCBOEHHE COJICPYKAHHS JUCIUTUIAHBL,

- yriryOJieHHe COJepKaHUsl U OCO3HAHUE OCHOBHBIX MOHATHH AUCHUIUINHBL

- IICTIOJTb30BaHKE MaTepraia, COOPAaHHOTO ¥ TIOJTYYSHHOTO B X0/ CAMOCTOSITEIIbHBIX 3aHSATHIHA
Ut 9 PEKTUBHOM MOATOTOBKH K TUd. 3aUeTy.

Buabl BHEAyIMTOPHOI CAMOCTOATEILHOM PadoThI:

- CAMOCTOSTEJIbHOE N3YUYEHHUE OTJIEIbHBIX TeM AUCHUIUINHBL;

- IOJITOTOBKA K IPAKTUYECKUM 3aHATHUIM;

- IOAATOTOBKA K TU(. 3a4eTy.

J1J1s1 BBITIOTHEHUST TF0O0TO BUAA CAMOCTOSITEILHON pabOThl HEOOXOAMMO POUTH CIIETyIOIIHE
STAIbI:
- OTIpEJIEIICHUE TIeJI CAMOCTOSTEILHON paOOTHI;
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- KOHKpETHU3aIusl TI03HABATEIILHOM 3a/1a4H;

- CAaMOOIICHKA TOTOBHOCTH K CAMOCTOSITEIILHON padoTe;

- BEIOOp a/IeKBAaTHOTO CTIIOcO0a IEHCTBHSA, BEAYILETo K PEIICHHUIO 33/1a4H;

- INITAHUPOBAHUE PAOOTHI (CAMOCTOSTEIBHOM HITH C TOMOIIIBIO MTPETIOAaBATENS) HAJl 3a/IaHUEM;

- OCYIIECTBJICHHE B TIPOIIECCE BBIOJHEHHUS CAaMOCTOSTEIBLHONH pPabOThI CAMOKOHTPOJIS
(IPOMEKYTOYHOTO U KOHEYHOTO) PE3yIbTaTOB pabOThl U KOPPEKTUPOBKA BHIMOTHEHUS PAaOOTHI;

- pednexkcus;

- Ipe3eHTaIus pabOTHI.

7 @®oHJ OLIEHOYHBIX CPE/ICTB

B mporiecce 00ydeHUst UCTIONB3YIOTCS CIICTYIOIINAE OIICHOYHBIE (POPMBI CAMOCTOSATEIIBHON
paboTHI CTYJICHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U IMTPOMEIKYTOUHBIX
aTTeCTallui:

- 3aIMTa MPAKTUYECKUX padoT;

- . 3ayer.

OrneHOYHBIE CPENICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE
3aJIaHus TI0 MIPAKTUIECKUM padoTaM MHIAUBHIYAIBHO JIJIS KAXKIOTO 00yYaroIIerocs.

B pesynbrare ocBOeHUS AUCIUTUIMHBI (MOYJIIs1) GOPMHUPYIOTCS CIICAYIOIINE KOMICTCHIIUHN:

Kon

HanmeHnoBaHMe KOMIIETEHIIUH BBINIYCKHHKA
KOMIIETCHI MU

CriocoOeH BBIMIOJIHATH PacyeT U MPOSKTHUPOBAHHE JIeTale, Y3JI0B U YCTPOHUCTB
IK-1 PAIMOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHHUUECKUM 33JIaHUEM, B TOM
YHCIIe C UCTIOIb30BAHUEM CPEICTB aBTOMATHU3AIMH TPOSKTHPOBAHUSI.

Criocob6eH pa3padaTeiBaTh pabOYyI0 U MPOSKTHYIO TOKYMEHTAIIUIO 1
IK-5 OCYIIECTBIISATH KOHTPOIIb €€ COOTBETCTBHSI CTaHIApTaM, TEXHUIECKUM
YCIOBUAM U APYTUM HOPMATHUBHBIM JOKYMCHTAM.

7.1 MeToabl KOHTPOJISAA M OLICHUBAHMSA Pe3y/1bTATOB 00y4eHus!

HepequL OIICHOYHBIX CPCACTB IO JUCIHUITIIMHE «OCHOBEI KOMIIBIOTEPHOI'O ITPOCKTUPOBAHUA
U MOJCIIMPOBAHUSA PAANOIJICKTPOHHBIX CPEACTBY»

B HaumenoBanue
Ne 1AL KOHTPOIIA KOHTPOJIA
pe3yIbTaToB KpaTkas xapakTepucTKa OlleHOYHOTO CPEACTBA
n/m S pe3yIbTaToOB
i 00yueHust
CryzneHTaM BblIaeTcs 3aJJaHKE 110 TEMAaTHUKE
MPAKTHYECKHUX pa0boT. Pe3ynbTaToM BBIMTOIHEHUS
1 | Texymuit [IpakTuueckas 3aJJaHUs SBJSETCS MPOEKT Ha KOMIBIOTEPE B
y pabota nporpamme Quartus u ModelSim. TIpaBuisHOCTE
BBITIOJTHEHHUSI 33/1aHUS OIICHUBACTCS
MIPEroaaBaTesieM B COOTBETCTBHH C 33JIaHUEM.
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2 | IlpomexyTtounslit | Jud. 3auet

[TpomesxyTodHas aTTecTanus 00yJaromuxcs B
dopme qud. 3aueTa NPOBOJUTCS MO pe3ysbTaTam
BBITTOJIHEHHSI BCEX BUJIOB yUeOHO padoThI,
IPEIYyCMOTPEHHBIX Y4eOHBIM IJIAHOM IO JaHHOU
JUCLUIUINHE (MOYJIIO), IPU 3TOM YUUTHIBAIOTCA
pE3yJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemecTpa. OIeHKa CTENEeHN JOCTHKEHUS
00yyaroIKUMUCH IJIAHUPYEMBIX pe3yJIbTaToOB
00y4eHHUs M0 TUCHUIUIMHE (MOIYJII0) IPOBOAUTCS
IpernoaaBaTesieM, BEAYLIUM 3aHATHsI 110
JTUCHUTITNHE (MOIYITI0) METOIOM DKCIIEPTHOM
oneHku. [1o uroram npoMexyTo4HoOM arrecTauuu
M0 TUCIMIUINHE (MOIYJITI0) BBHICTABIISETCS OIIEHKA
«OTJIIMYHO», «XOPOILIO0», «yI0BIETBOPUTEIHLHO
WIH «HEYJOBJIETBOPUTEIHHOY.

Jud. 3auet npoBoauTcs B ycTHOU opme. B
ayJIMTOPUHU HaXOAUTCS IpenoaaBaTesib U He OoJiee
5 4enoBeK U3 yucia cTyeHToB. Bo Bpems
npoBeJeHus 1ud. 3a4eTa ero yuaCTHUKaM
3arpeniaeTcss MMeTh Ipu ce0e U UCTIO0Ib30BaTh
CpeJICTBA CBSA3H (COTOBBIE T€IEPOHBI, MUKPO(POHbI
u n1p.). CTyeHTy BblaeTcst OMIIET ¢ TpeMs
Bonpocamu. KoanuecTBo 10NOJHUTENbHBIX
BOIPOCOB — He Ooee AByX. KonmyecTBo
JIOTIOTHUTEJIBHBIX BOIIPOCOB 3aBUCUT OT MOJIHOTHI
oTBeTa cTyneHTa. JmuTenbHOCTh qud. 3aueTa 2
yaca (120 MUHYT).

7.2 lllkana U KPUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00y4eHMs

B Iponuecce OCBOCHUA O6paBOBaTeJ'IBHOI71 MporpaMmbl JaHHBIC KOMIICTCHIUH, B TOM YHCJIC

HUX OTACJIBbHBIC KOMIIOHCHTEI, (bOpMI/IPYIOTCH IIO2TAITHO B XO0J4€ OCBOCHHUA O6y‘{aIOH_II/IMI/IC$I
JUCLHUITIINH (MOI(yJ'ICfI), IPaKTUK B COOTBETCTBUH C y‘-Ie6HBIM IJIaHOM U KaJICHAAPHBIM T pa(I)I/II(OM

y4eOHOro Ipoliecca.
Kpurepuu oneHnBaHus KOMIIETEHIUNA

IToka3zarean

Kpurepun onenuBanus

2

3 4 5

ITK-1 Cnioco0eH BHIMOJHATH pacyeT U NPOeKTUPOBAHMeE AeTallell, y3/10B H YCTPOHCTB paguoTeXHHYECKUX
CHCTEM B COOTBETCTBUH € TEXHMYECKUM 3a/IaHHEeM, B TOM YHCJe C HCIOIb30BAaHUEM CPe/ICTB AaBTOMATH3ALNHU

HUHTCTPAJIBHBIX CXEM

CIENYIOUIUX 3HAHUMN:

OCHOBBI
WHXWHUPUHTA

OCHOBBI
HMHXUHUPUHIA
IIPOrPaMMHUPYEMBIX

OCHOBBI
WHXMHUPUHTA
[IPOrPaMMHUPYEMBIX

NMPOEKTHPOBAHMUSI.

3HATB: OO0yuaromuiics OOyuaromuiics OOyuaromuiics OO0yuaromuiics
OCHOBBI JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPUPYET
WHXHHUPHUHTA MOJIHOE OTCYTCTBHE | HEIOJHOE YaCTUYHOE TIOJTHOE
NPOrpaMMHPYEMbIX | MM HEIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHUE
JIOTUYECKHX COOTBETCTBHUE CIeIYIOIIMX 3HAHUH: | CIeAYyIOINX 3HAHUI: | CICOYIOLIMX 3HAHHMI:

OCHOBBI
MHXMHUPUHIA
IPOrPaMMHUPYEMBIX
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MporpaMMUpPyEMbIX JIOT'HYECKHUX JJIOTNYECKUX JIOTNYECKUX
JIOTHYECKUX WHTETPAJIbHBIX CXEM. | MHTETPAIbHBIX CXEM. | HHTErPAIbHBIX CXEM.
MHTErpajbHBIX cxeM | JlomyckatoTes Homyckarorcs CBoboaHo
3HAYUTEIbHbIC HE3HAYHUTEINIbHbIC orepupyer
OIITNOKH, OIINOKM, prOOpPETEHHBIMHI
TIPOSIBIISETCS HETOYHOCTH, 3HAHUSAMH.
HE0CTaTOYHOCTh 3aTpyIHEHUS MIpU
3HaHMH, 10 ALY AHATTUTHYECKUX
nokasaTejieu, onepanusx.
oOyJaromuics
HUCIBITHIBACT
3HAYUTCIbHBIC
3aTpyAHEHUs IpU
OIIEpUPOBAHUH
3HAHMUSAMH MIPU UX
IepeHoce Ha HOBbIE
CHUTYaIIH.
yMeTh: OO6yuaronuiics He OOyuatoruiics OO0yuatomuiics OO0yuaromuiics
IIPUMEHATH 3HaAHUS yYMEET Uid B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET
npoOiiem u HEJI0CTaTOYHO HETIOJIHOE YaCTHYHOE MIOJIHO®
TEHJICHIMI Pa3BUTHS | CTEICHU yMeeT COOTBETCTBUE COOTBETCTBUE COOTBETCTBHE
poiaka I1O npu MIPUMEHSATH 3HAHHS CIIE Ty FOLITNX CIIE/TYFOLITNX CIIEYIOIINX
WCIIONIb30BAHUH U npoOiem u YMEHUH: IPUMEHATh | YMEHMI: IPUMEHATh | YMEHHWH: IPUMEHSTh
pa3pabotke TEHJICHIUI Pa3BUTHA | 3HAHUS MPOOIEM H 3HaHHA IpoOJIeM U 3HAHMS POOIeM U
CHCTEMHOTO poiaka I1O npu TEH/ICHIMH Pa3BUTHS | TCHACHIMH pa3BUTHS | TEHICHLUH Pa3BUTHA
MIPOTPaMMHOTO HCTIOIH30BAHUH U peiaka [1O mpu peiaka [10 mpu priaka 10 mpu
obecriedeHus pa3paboTke HCIIONIb30BAHUH U WCTIOJIb30BAHUH U UCTIONIB30BAaHUH U
CHCTEMHOTO paspabotke pas3paboTke pa3paboTke
MPOrPaMMHOT0 CHCTEMHOT'O CHCTEMHOI'0 CHCTEMHOTO
obecrieueHust MIPOrPaMMHOTO MPOrPaMMHOTO MPOrpaMMHOT0
obecrieueHusl. obecrieueHusI. obecriedeHusl.
Homnyckarorcs YMeHUs OCBOCHHBI, CBoboHO
3HAYUTEIbHBIC HO JIOITYCKAIOTCS orepupyer
OLIMOKH, HE3HAYHUTEIbHbIC NpUOOPETEHHBIMU
TIPOSIBIISIETCS OIIHNOKH, YMEHUSIMH,
HEI0CTaTOYHOCTh HETOYHOCTH, MIPUMEHSIET UX B
YMEHHUH, 110 psity 3aTpyIHEHUs MIpU CUTYyaLusIxX
MOKa3aTenei, AHAITUTHYECKUX MOBBIIIEHHON
o0ydJaroImuics OTIeparysix, CJIO’KHOCTH.
HCTIBITBIBAET TepeHoce yMeHUi Ha
3HAYUTCIIbHBIC HOBBIC,
3aTpyAHEHUS IIPU HECTaHapTHBIE
OIIEpPUPOBAHUH CHUTYalIH.
YMEHUSIMH TIPH UX
NepeHoce Ha HOBbIE
CHUTYaIIH.
BJIaJIeTh: OO0yyaromnuiics He OO6yuaronuiics He B | OOy4aronmiics OO6yuaromnuiics B
MPaKTHKOMN BJIaJICET WIN B MOJIHOCTBIO BIIAJICET | YAaCTUYHO BIIAJICEeT MIOJTHOM 00beMe
TIPUMEHEHUS HEJ0CTaTOYHOU NIPaKTUKON IIPaKTUKOMN BIIaZIceT IPaKTUKOMN
COBPEMEHHBIX CTETICHH BIIaJIeeT MIPUMEHEHHS NPUMEHEHHS MIPUMEHEHHUS
METO/IOB U MPaKTHKOM COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
TEXHOJIOTUH MMPUMECHCHUSA METOO0B U METOAO0B U METOAOB U
WHKUHUPUHTA ITPH COBPEMEHHBIX TEXHOJIOT Ui TEXHOJIOTUI TEXHOJIOTHUI
MIPOEKTUPOBAHUH METOJIOB U WHXUHUPUHTA [TPH WH)XUHHUPUHTA TIPH WHKUHUPUHTA TTPU
LIU(POBBIX CUCTEM U | TEXHOJIOTUI MIPOEKTUPOBAHUH MIPOEKTUPOBAHUH MIPOEKTUPOBAHUH
YCTpOHCTB Ha WHXUHUPUHTA TIPA IU(POBBIX CUCTEM U | IH(PPOBBIX CUCTEM B | IU(POBBIX CHCTEM U
ocrore [IJIMC [IPOEKTUPOBAHUU YCTPOMCTB Ha YCTPOMCTB Ha YCTPOMCTB Ha

IHU(POBBIX CHCTEM U

ocuose ITJIMC.

ocuose ITJIMC.

ocuose ITJIMC.
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YCTPOMCTB Ha
ocuose ITJIMC

OOyuatoriuiics
UCTIBITHIBAET
3HAYUTEIbHbIC
3aTpyHEHUS [IPU
MPUMEHEHUN
HaBBIKOB B HOBBIX
CHTYAaIIHsX.

HagBbiku ocBOEHBI,
HO JI0IyCKaroTCst
HE3HAYUTENIbHbIE
OINOKH,
HETOYHOCTH,
3aTpyAHEHUS IpU
AHATTUTUYECKHUX
onepauusx,
NEpEHOCe YMEHUN Ha
HOBBIE,
HECTAaHAAPTHLIC
CUTYyallUU.

CBo060HO
MPUMEHSIET
[OJIyYE€HHBIE
HABBIKH B CUTYAIIHIX
MOBBIIIEHHOH
CJIO)KHOCTH.

IIK-5 Cniocoben pasp

a0aTpIBaTh Pa00YYI0 M NPOEKTHYIO JOKYMEHTALMIO U OCYIIECTBJIATH KOHTPOJIb ee
COOTBETCTBHUS CTAHJIAPTAM, TEXHHYECKHM YCJIOBHSAM M APYTUM HOPMATHBHBIM 10KYMEHTAaM.

3HATh:
COBpEMEHHBIE
cpencTBa
pa3paboTKH, Cpebl
M KOMITHJISITOPBI

OO6yyaromuiics
JIEMOHCTPUPYET
MOJIHOE OTCYTCTBHE
WM HEJOCTATOYHOE
COOTBETCTBHE

CIIEIYFOINX 3HAHHN:

COBPEMEHHBIE
cpencraa
pa3paboTKH, Cpebl

OOyuatoruiics
JIEMOHCTPUPYET
HETIOJTHOE
COOTBETCTBUE
CIeIYIOIINX 3HAHMIA:
COBpEMCHHBIE
cpencraa
pa3paboTku, cpeabl
U KOMITHJISITOPBL.

OOGyuaromuiics
JIEMOHCTPUPYET
YacTHYHOE
COOTBETCTBUE
CIIEIYIOIIHX 3HAHUM:
COBPEMEHHBIC
cpencraa
pa3paboTKH, cpebl
1 KOMITHJISTOPEL.

OO0yuaromuiics
JIEMOHCTPUPYET
TIOJTHOE
COOTBETCTBHE
CIIETYIOIIVX 3HAHHIA:
COBPEMEHHBIC
cpencraa
pa3paboTKH, Cpebl
Y KOMITHJISTOPBL.

U KOMITWJISITOPHI JHomyckarorcs Jomyckarores CBobonHO
3HAYUTENbHbIC HE3HaUUTeNbHbIe onepHupyer
OLINOKH, OLIHOKH, NpUOOPETEHHBIMU
MIpOSIBISETCA HETOYHOCTH, 3HaHUSIMH.
HEJ0CTaTOYHOCTh 3aTpyIHEHUs MpU
3HaHUM, Mo psny AQHAJTUTUYECKHX
MoKa3aTenei, OTIeparysIX.
oOygaromuics
HCTIBITHIBACT
3HAYNTEIbHBIC
3aTpyIHEHUS MIPU
OIIEpPUPOBAHUH
3HAHHUSMU MIPU UX
MepeHoCce Ha HOBBIE
CUTYyaIHH.
yMeThb: OO6yuatomuiicst He OOyuaromnuiics OOyuaromuiics OO0yuaronuiics
IIPOTPaMMHPOBATh YMEET WIH B JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
[UJINC mpu HEJIOCTAaTOYHON HEMOJIHOE JaCTUYHOE MHOJHOE
MIPOEKTUPOBAHUHI CTETIEHU yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBUE
HU(POBBIX CUCTEM U | MPOrPAMMHPOBATH CIIEYIOIINX CIIETYIOLIIX CJIEAYIOLINX
YCTpPOICTB IJINC mpu YMEHMUII: YMEHUI: YMEHUM:
MPOEKTUPOBAHUU MIPOrpaMMHUpPOBATh IpOTrpaMMHUpPOBaTh POrpaMMHUPOBATh
mudposeix cucrem n | [IJIMC npu TIJIUC npu ITJINC mpu
YCTpPOUCTB MIPOEKTUPOBAHUU MPOEKTHPOBAHUU MPOEKTUPOBAHUU
IU(POBBIX CUCTEM U | IU(PPOBBIX CUCTEM M | IU(POBBIX CHCTEM U
YCTPOWCTB. YCTPOMUCTB. YCTPOUCTB.
Jomyckarorcs YMeHus: 0CBOEHBI, CBoboaHo
3HAYNTEIIbHBIC HO JOITyCKalOTCS orepupyer
OIITNOKH, HE3HAYHTEIEHBIC prOOpPETEHHBIMHI
MIPOSIBIISIETCS OIINOKH, YMEHUSIMH,
HE0CTaTOYHOCTh HETOYHOCTH, MPUMEHSET UX B
3HaHMH, 110 ALY 3aTpyIHEHUs pu CUTYyaLusIxX
MOKa3aTelei, AHAIIMTHYECKUX MOBBIIIEHHON
o0yyaromuics orepanusx, CII0’KHOCTH.
HCIBITHIBAET nepeHoce yMeHUH Ha
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3HAYUTCIIbHBIC

HOBEIC,

3aTpyIHEHUsS MIPU HeCTaHJIapTHbIE
ONEepUPOBAHUU CHUTYaLIH.
3HAHMUSAMH [IPU UX
IIepeHoce Ha HOBBIE
CHUTYaIHH.
BJIA/IETh: OO0yuatoruiicst He OOyuaromuiicst He B | OOy4atomuiics OO0yuatomuiics B
HaBBIKAMU BJIaJI€ET WIH B MOJTHOCTBIO BIAJEET | YaCTUYHO BIJIAJIEET MOJTHOM 00beMe
MIPOrPaMMHPOBAHUS | HEZOCTATOYHON HaBBIKaMHU HaBBIKaMH BJIaJICET HaBBIKAMH
MHUKPOKOHTPOJUIEPOB | CTENEHU BIaleeT MIPOrPaMMHPOBAHUS | TIPOrPaMMHUPOBaHMS | MPOTPaMMHUPOBAHUS
u [JINC npu HaBBIKaMHU MUKPOKOHTPOJUIEPOB | MUKPOKOHTPOJJIEPOB | MUKPOKOHTPOJLIEPOB
MIPOEKTUPOBAHUH nporpammupoBanus | u IUIMC npu u IUINC npu u IVINC npu
IU(POBBIX CUCTEM U | MUKPOKOHTPOJIIEPOB | MPOEKTUPOBAHUN TIPOEKTHPOBAHUH MIPOEKTUPOBAHUH
YCTpOUCTB u IVINC npu IU(POBBIX CUCTEM U | IH(PPOBBIX CHCTEM B | IU(POBBIX CHCTEM U
[IPOEKTUPOBAHUM YCTPOMCTB. YCTpPOIMCTB. YCTPOMCTB.
u¢poBeIX cucteM U | OOydaromtmiics HaBbIku ocBOEHBI, CpobomHo
yCTpoiicTB UCTIBITBIBAET HO JOITyCKaOTCSI MPUMEHSET

3HAYUTENIbHBIC
3aTpyIHEHUS NIpU
MIPUMEHEHUU
HaBBIKOB B HOBBIX
CUTYyalusX.

HC3HAYHUTCJIbHBIC
OIHOKH,
HETOYHOCTH,
3aTPYIHCHUS IPU
AHATUTHYECKUX
oreparusx,
nepeHoce yMeHui Ha
HOBBIE,
HeCTaHJapTHbIC
CHUTYAIWH.

MOJTyY€HHbIE
HAaBBIKU B CUTYyalUsAX
MOBBIILICHHOM
CIJIOKHOCTH.

IIIxaJjia oueHUBaHUS MPOMEKYTOYHOM aTTecTanun: 1ud. 3auer

IIxama orneHUBaHUA

Omnucanue

O1iu4HO

BrinonHens! Bce BUBI yueOHOM pabOThI, MPeyCMOTPEHHBIE YUeOHBIM
mwiaHoM. CTyJIEHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHUMN, YMEHUH,
HaBBIKOB MPUBEJCHHBIM B TaOJIUIAX MOKA3aTENSIM, OTIEpUPYET
NPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMU, HABBIKAMU, TPUMEHSIET UX B
CUTYaIUsAX MOBBILIEHHOMN CIIOKHOCTH, HE UCIIBITHIBAET 3aTPYIHEHUN
MIPY AHATUTHYECKUX ONEpalUsIX, IEPEHOCE 3HAHUI U YMEHUN HA
HOBBIE, HECTAHIaPTHBIE CUTYALIUU.

Xopomo

BoinonHeHsl Bce BUBI yueOHOW paboThl, IPEyCMOTPEHHbIE YUEOHBIM
wiaHoM. CTyJIeHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHUM,
YMEHHM, HaBBIKOB MPUBEIEHHBIM B Ta0JIUIAX [T0KA3ATENSAM,
onepupyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSMH, HaBbIKAMU,
IPUMEHSET UX B CUTyalUsIX NOBBIIIEHHOHN CII0KHOCTH. [Ipu 3TOM
MOTYT OBbITh JOIYIIIEHbI HE3HAYUTEIbHbIE OIINOKH, HETOYHOCTH,
3aTpyIHEHUS NPU AHAIUTUYECKUX ONEpPaLUsiX, IEPEHOCE 3HAHUN 1
YMEHUH Ha HOBbIE, HECTaHAAPTHBIE CUTYALIUH.

Y 10BIETBOPUTEIILHO

BrimonHeHs! Bce BUABI yaeOHOH pabOThI, MPEAYCMOTPEHHBIE YICOHBIM
m1aHoM. CTyJIEHT IEMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HAHMI,
YMEHHM, HaBBIKOB MPUBEICHHBIM B TaOJIUIAaX [TOKA3aTENSAM,
AOIMYCKAIOTCS 3HAYUTCIIbHLIC OH_II/I6KI/I, IpOABJIACTCA OTCYTCTBUC
3HAHUM, YMEHUH, HABBIKOB I10 Py MOKa3aTeleH, CTyAeHT
HCTBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUS IIPHU OICPUPOBAHUN
3HAHUSMH U YMEHUSIMH [IPH UX IIEPEHOCE Ha HOBbIE CUTYAIUH.
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He Beinosnnen oauH niam Oosiee BUAOB yueOHOM paboThl,
IPeayCMOTPEHHBIX Y4eOHBIM M1aHOM. CTYI€HT 1EMOHCTPUPYET
MOJTHOE OTCYTCTBHE MJIM HEIOCTATOYHOE COOTBETCTBHE 3HAHUH,
YMEHHIA, HABBIKOB NPUBEICHHBIM B TaOJIHIIAX TTOKA3aTEIISIM,

JIOITy CKAIOTCSI 3HAYUTEIBHBIE OITUOKH, TIPOSIBIISIETCS] OTCYTCTBHE
3HaHU, yMEHUH, HAaBBIKOB IO PSIly MOKa3aTeNei, CTYACHT HE MOKET
OTIEpPHPOBATH 3HAHUSAMHU ¥ YMEHHUSIMH IIPU MX TIEPEHOCE Ha HOBHIC
CUTYalHH.

HeynosnerBopuresnbHO

IIkasa oueHUBaHKUS TEKYIIEro KOHTPOJIA

HaumenoBanue
KOHTPOJIA
pe3yJIbTaToOB
0o0y4eHus

IIIxana orieHUBaHUs Omnucauue

B kauectBe (hopM TeKyIIEero KOHTPOJIS
3HaHUH CTYJIEHTOB UCIIOJIb3YIOTCS

3auTteHo: HaOpaHo 2 u Gosee
OTYETHI 10 MPAKTHYECKUM PabOTaM.

Brinonnenue n

3aluTa Oazos 3amuTa 0TYeTa OCYIIECTBISCTCS
Hesauteno: HaOpano 1 u MeHee Y
MPAKTUYCCKIX SaIL10B UHIUBUAYaIbHO. CTYICHTOM

pabot IPEIOCTaBIIAETCA OPOPMIICHHBIHN OTYET.
OnenuBaeTcst KauecTBO 0(hopMIICHuS,
IPAaBUJIBHOCTh PACUETOB U BBHIBOJIOB.

7.3 OueHoYHbIE CpeacTBa

7.3.1 Texymuii KOHTPOJIb
IIpumepsl Bonipocos k padorte Nel:
1. Onumure apxurextypy IIJIMC tuna CPLD.
2. Omumnre apxutektypy IIJIMC tuma FPGA.
3. Onuinre 0cOOEHHOCTH «THOKUX» apXUTEKTyp coBpeMeHHbIX [TJINC.
IIpumepsl Bonpocos k padore Ne2:
1. OnuiuTe apXUTEKTYPY «CHUCTEM Ha KpPHUCTaJLIE».
2. Kakue obnactu npumeHenus mukpocxem [IJIMC paznuuHbIX apXUTeKTyp?
3. B ueM oTimume anmapaTHBIX U POTPaMMHBIX sifep pa3nuaHoro HazHadeHus B [TJIMC?5.

IIpumeps! Bonpocos k padore Ne3:

1. Kakue cymecTByrOT criocoObl koHpurypuposanus [TJIC?
2. Kakne ocHOBHBIE ATarbl co3aanus npoekta Ha [TJIMC?

3. Bimsane Ha paboty I[TJIMC anamoroBeix 3((eKToB pacnpocTpaHEHHUsS CUTHAIOB Ha
KpHUCTaJIE.

IIpumepsl Bonipocos k padore Ne4:

1. Kak ocymecTBisieTcst mporecc kommisiuu npoekra B CAITP?



17

2. I[aﬁTe KpaTKoO€ OIIMCAaHHUC OCHOBHBIX HACTPOCK KOMIIMIIATOPA MIJId BBIIIOJHCHUA
JJOTM4YC€CKOIro CMHTEC3a

3. Kakue BO3MOKHOCTH UMEET YTHIINTA AMATHOCTHKH POSKTa U Ha3HAUYEeHHUE e€ HaCTPOeK?
IIpumeps! Bonpocos k padore NeS:

1. Onummre mnpouenypy penakTUPOBaHHUS (U3UYECKOTO pPA3MEIICHUS MPOCKTa B
penaKkTope.

2. O0bscHUTE Ha3HaueHHE (YHKIIMOHAIBLHOTO U BPEMEHHOTO MOJICIMPOBAHUS MPOEKTA U
OTJIMYUE B UX pE3yJIbTaTax.

3. Kakue ecTb BO3MOXXHOCTH OINHMCAHHS IOCJIEIOBATEIBHOCTHBIX YCTPOWCTB Ha S3BIKE
HDL: Ha noBecHUYE€CKOM YPOBHE, B BUJIE KOHEUHOI'O aBTOMAaTa U Ha BEHTWIBHOM YpPOBHE?

IIpumepsbl BonipocoB Kk padore Ne6:

1. KakuM 00pa3oM BBITIOTHSIETCS] aHAIN3 BPEMEHHBIX ITapaMeTPOB IPOEKTa?

2. CTpykTypa TEKCTOBOTO ONHCaHUs TpoekTa Ha s3bike HDL, umeHa, rpynmel u
NepeMeHHbIC, YUCIIa U KOHCTAHTHI.

3. Hcnonn3oBanme cpenctB si3pika HDL s ommcanuss KOMOMHALIMOHHBIX CXEM:
JIOTUYECKHE ypaBHEHUs, Ta0auIel ucTuHHOCTH, oniepaTopsl IF THEN u CASE, 6a30Bbie 3HaueHUS
JIOTUYECKUX (DYHKIUH.

IIpumepsl BonipocoB k padore Ne7:

1. AnmapaTHas peayiM3aius alropuTMOB OCHOBHBIX BBIUHUCIUTENbHBIX onepanuii [{OC.

2. OcHoBHble cBeneHus o si3bike VHDL. CuHTakcmueckne KOHCTPYKIIMM U OCHOBHBIC
HOHATHSA sI3bIKA: a(DaBUT sI3bIKA, TUIBI JaHHBIX, onepaTopsl VHDL, unrepdeiic u teno oobvexra.

3. Onmcanune npoekra Ha si3pike VHDL. [IprMeps! moBeieHUECKUX OMMCAHUHI 3JI€MEHTOB.
CTpyKTypHOE ONMCAaHNE IPOEKTA.

IIpumepsl Bonipocos k padore Ne§:

1. Kakum o6pazom Ha s3pike HDL 3amaércs nepapxuyeckoe ornucaHue NpoeKTa, OMUIINTE
IIPUMEHEHNE IPUMUTUBOB U IIPOTOTUIIOB MOAYJIEH.

2. OnumuTe WCIONB30BaHUE MapaMeTPU3UPOBAHHBIX MOAynel, omeparopoB FOR
GENERATE u IF GENERATE s3s1ka HDL.

3. OnummuTe BO3MOXXKHOCTM HAa3HAYEHHWS TIJI00AIbHBIX M JIOKAJIbHBIX BPCMCHHBIX
napaMeTpoOB JIA YHPABJICHUA JIOTUYCCKUM CUHTE30M KOMITWIIATOPA.

7.3.2 IlpoMeskyTOYHAA aTTeCTAIUSA

IlepeueHns BONpocoB k Aud. 3a4eTy

Kon
TekcT Bompoca
KOMIETCHIIUH
1. Onumure apxutekrypy IIJIMC tuna CPLD. K-1
2. Onumure apxutektypy [JIMC tuna FPGA. [1K-5
3. Onumute 0COOCHHOCTH «THOKHMX» apXUTeKTyp coBpeMmeHHbIX [1JIMC. ITK-1
4. OnuinTe apXUTEKTYPy «CUCTEM Ha KPUCTAILIEY. IIK-5
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5. Kakue o6nactu npumenenust mukpocxem [IJIMC paznuunbix apxutektyp? | I1IK-1
6. B yem oTiiMume annapaTHBIX ¥ IPOTPAMMHBIX JIEP Pa3IMYHOTO

[1K-5
HazHauyeHus B IJINC?
7. Kakue cymectBytoT cnoco6sl koHpurypuposanws [IJINC? IK-1
8. Kakue ocHOBHBIE ATanbl co3nanus npoekra Ha [IJINC? [1K-5
9. Biusnue na padorty [IJIMC ananorossix 3¢ (hekToB pacpocTpaHeHus K-1
CUTHAJIOB Ha KPUCTAJLIE.
10. Kak ocymiectBisieTcs mporece KoMmusiiun rmpoekra B CATIP? I1K-5
11. laiiTe KpaTKO€ OMHMCAHNUE OCHOBHBIX HACTPOECK KOMIWIATOpA JIs MK-1
BBITNIOJTHEHMSI JIOTHYECKOTO0 CHUHTE3a
12. Kakue BO3MOXHOCTH UMEET YTUINTA AUArHOCTUKU MIPOEKTa U Ha3HAUCHHE MK-1
e€ HacTpoeK?
13. OnumuTe nporenypy pelakTupoBaHus (PU3NYECKOTO pa3MEICHUs K-5
IIPOEKTA B PENAKTOPE.
14. O6bsacHuTE Ha3HAUEHHE (DYHKIIMOHAILHOTO ¥ BPEMEHHOTO K-1
MOJICJIMPOBAHUS IPOEKTA U OTJIIMYUE B UX PE3YyJIbTaTaX.
15. Kakue ectb BO3MOXHOCTH OIKCAHUS TIOCIIEI0BATEIBHOCTHBIX YCTPONCTB
Ha si3pike HDL: Ha moBeieHUeCKOM YpOBHE, B BUJIe KOHEUHOTo aBToMaTa M Ha | [TK-5
BEHTHJIbHOM YpOBHE?
16. KakuM 00pa3oM BBIIOJHSETCS aHAJIUN3 BpEeMEHHbIX apameTpos npoekra? | T1K-1
17. CtpykTypa TEKCTOBOIO onMcaHus npoekra Ha si3bike HDL, nmena, MK-5
I'pyIIbl ¥ IEPEMEHHBIE, YUCIIA U KOHCTAHTHI.
18. Vcnonb3oBanue cpencts s3bika HDL uist onrcannst KoMOMHAITMOHHBIX
CXEeM: JIOTHYECKHEe YpaBHEHUs, Ta0IuIbl ucTUHHOCTH, oniepatopsl IF THEN u | I1K-1
CASE, 6a30Bble 3HaUeHHsI JOTHYECKUX (DYHKIIUH.
19. OnumuTe nponenypy co3AaHus MPOEKTa, OMUCAHHOTO BPEMEHHBIMU K-5
auarpaMMamH.
20. Kaxum ob6pa3om Ha si3pike HDL 3amaérest nepapxudeckoe onvicanue MK-1
IIPOEKTa, ONUIIUTE NPUMEHEHNE IPUMUTUBOB U IPOTOTHUIIOB MOJLYJIEH.
21. OnumuTe UCTOIh30BAHKE MTAPAMETPU3UPOBAHHBIX MOJIYJICH, OTIEPaTOPOB MK-5
FOR GENERATE u IF GENERATE s3pixa HDL.
22. OnumuTe BO3MOKHOCTH Ha3HAYEHHS TTTO0ANBHBIX M JIOKAJIBHBIX
BPEMEHHBIX [1APAaMETPOB JJIS YIIPABJICHUSI IOTUYECKUM CHHTE30M [K-1
KOMITWJISITOpA.
23. [Ipo6nembl aHAIM3a U CUHTE3a JUCKPETHBIX CXEeM. SI3bIKM OnMcaHus
anmnapaTypbl HU3KOTO U BBICOKOI'O YPOBHS: CUHTaKCHUC, 0a30BbIe [K-5
KOHCTPYKLHH.
24. TlpuMepsl pean3anyy OMUCaHus 0a30BbIX Y3JI0B MU(PPOBOM TEXHUKH.
KomOuHanmonHas jg0ruka, nociae10BaTeIbHOCTHAS JIOTUKA, IU(POBbIE [K-1
aBTOMATBHI C MAMSATBHIO.
25. AnnmapaTHas peaau3alys alrOpUTMOB OCHOBHBIX BBIYMCIUTEIbHBIX K-5
onepanui [1OC.
26. OcHoBHbIe cBeieHus o s3bike VHDL. CuHTakcnueckne KOHCTPYKLUUHU U
OCHOBHBIE MTOHSATHS sI3bIKa: aji)aBUT S3bIKA, TUIIBI JAHHBIX, OTIEPATOPHI [1K-1
VHDL, unrepdeiic u Teno o0beKTa.
27. Onucanue npoekta Ha sa3bike VHDL. IIpumeps! noBeeHUECKUX K-5
onucaHuil 3ieMeHToB. CTPYKTYpHOE OMMCAHHUE ITPOEKTA.
28. Ilpumepsl ucnonb3zoBanus s3pika VHDL npu onvcanum anmapaTHBIX MK-1

anroputmoB 11OC.
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29. Kakwue cyniecTByIOT HACTPOMKH KOMIIIIATOPA IS yIIPaBICHUS

(bu3nyecKuM pa3MelIeHueM [K-5
npoekrta’?
30. [Ipumeps! npumenenus LIOC B pa3nuyHbIXx 001aCTAX CUIOBON TK-5

OJICKTPOHUKHU U MHKpOHpOHeCCOpHOﬁ TCXHUKHU.




