MWHUCTEPCTBO HAVKHU U BBLICILIETO OBPA30OBAHUS POCCUHMCKOM

OEJIEPALIMHA

(benepanbHOE rocyJapcTBEHHOE aBTOHOMHOE 00pPa30BaTENIbHOE YUPEXKACHHE BBICIIErO

obpa3zoBaHus

"CAHKT-TIETEPBYPI"CKMM 'OCYIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMHYECKOI'O ITPUBOPOCTPOEHHU A"

Kadenpa Ne 22

YTBEPXJIAKO
PykoBoauTens 06pa3oBaTensHOM NPOrpaMmel

JIOLL,K.T.H.

(AODKHOCTL, Y4 CTENEeHs, 3BaHUe)

O .B. Bakmeesa

%ﬂuﬁu (artmnms)
9

(noanuce)

«20» despansa 2026 r

PABOYAS] ITPOT'PAMMA JTUCLIUITJIMHLI

«ITporpaMMHpyeMbI€ TOrMYECKHE HHTErPANBHBIE CXEMBI»

(HaumcHOBaHHE AHUCIIMTUIMHEL)

Kon HanpapsieHus noaroToBKu/
CNELMAIBHOCTH

11.03.01

HaumeHnoBaHue HanpasjieHus
MOArOTOBKM/ CMELHANBHOCTH

PannorexHuka

HaumenoBanue HanpapieHHOCTH/

PaiMOTEXHUYECKHE CHCTEMBI pPaArOJIOKALIMH H

CrieLMaIM3aLIUK paaMoHaBUralmMu
®opma obyueHus OyHas
["'on npuema 2026

Cankr-Ilerepbypr— 2026




Jluct cornacoBanus paboyeit nporpamMMel JUCLIHITIHHEI

IIporpammy cocraBun (a)
il
2,
JIOLL., K.T.H. J 17.02.2026 HO.B. bakiueepa
(ROIKHOCTD, y4. CTeneHb, 3BaHHe) (noanucs, nara) (Manumans, damunns)

IIporpamma onobpena Ha 3aceiaHuu kadeapoi Ne 22

«17 » ¢espana 2026 r, nporokon Ne 2

3asenyroumuii kadeapoit Ne 22 %/
K.T.H. 17.02.2026 IO.B. Pakieera

(y4 creneHs, 3saHue) (noanucs, para) (vHULMansl, hamunus)
3amecTuTenb AUpEeKTOpa MHCTUTYTa Ne2 1 M4YeCKOi paboTe
JI01L., K.T.H., A0LL. 7 17.02.2026 H.B. MapkoBsckasi

(OMIKHOCTD, Y4, CTENEHB, 3BAHHE) Wca, nara) (vHuuMansl, hamunus)



AHHOTaUs

Hucrunmmaa  «[IporpaMmupyeMble JTOTHYECKHE HMHTETPAIbHBIE CXEMbBI» BXOJIUT B
o0pa3oBaTeNpHYI0 TMPOTrpaMMy BbICIIET0 0Opa3oBaHUsi — TMporpammy OakaiaBpuaTta IO
HarpaBjeHuto noarotoBku/ crenuanbHocTH 11.03.01 «PaamorexHukay HampaBIEHHOCTH
«PagnoTeXHUYECKHE CUCTEMbI PAUOJIOKALMKY U paJuoOHaBUTALIMWY. [ucUUIIMHA peanu3yeTcs
Kadeapoi «Ne22y.

JlucuuriuHa HaleleHa Ha (P OPMUPOBAHKE Y BHITYCKHUKA CIICTYIOIIUX KOMITETECHITUI:

OIIK-1 «CnocoGeH BCTob30BaTh MOJI0KEHHUS, 3aKOHBI U METOJIbl €CTECTBEHHBIX HAYK U
MaTE€MaTUKH JJI PEIICHUS 3a]]a4 MHXXCHEPHOU JeSTEIbHOCTH

OIIK-5 «CnocobeH pa3pabaTeiBaTh aJrOPUTMBI MU KOMITBIOTEPHBIE IPOTPaAMMBI,
MPUTOHBIC JIJIS1 TPAKTUYECKOTO TPUMEHEHU S

[TIK-1 «Crioco6eH BBIMOJTHATh MAaTEMAaTHUYECKOE MOJICITMPOBAHNE OOBEKTOB U MPOIIECCOB
MO0 TUIMOBBIM METOJUKAM, B TOM YHUCJE C MCIOJb30BAHUEM CTAaHAAPTHBIX MAKETOB MPUKIIATHBIX
Iporpamm, a TaKXke C UCTIOIb30BaHUEM METOJI0B HCKYCCTBEHHOTO HHTEIIJIEKTA)

[MIK-3 «CnocobeH OCyIIeCTBISATh, COOp M aHANU3 WCXOMHBIX JAaHHBIX IS pacuera u
MIPOCKTUPOBAHUS JICTAJICH, Y3JIOB U YCTPONUCTB PATUOTEXHUUYECKUX CHCTEM)

ConepxaHve AMCIHUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3AHHBIX C HM3Y4YCHHEM
COBPEMEHHON METOJIOJIOTHH Ppa3pabOTKU W CPEICTB pealM3allid yCTPOUCTB IU(poBOit
00pabOTKH CUTHAJIOB C UCTIOJIB30BaHUEM MHUKPOCXEM MPOTPAMMHUPYEMOH JIOTHKH.

[IpenomaBanue JUCHUIIIMHBI TPEAyCMaTpPUBACT cCleAyromue (OpMbI OpraHU3aIuN
yaeOHOro mporiecca: JISKIUH, 1ab0paTopHbIe padOThl, MPAKTUICCKUE 3aHATHS, CAMOCTOSTEIIbHAS
pabota oOyuaromerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIS: TEKYIIMMA
KOHTPOJIb YCTIEBAEMOCTH, TIPOMEKYTOUHAs aTTecTanus B popme 1udPpepeHImpoOBaHHOTO 3a49eTa.

OOmiast TpyA0EMKOCTh OCBOCHHS IUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX eauHUI], 288
YacoB.

S3bIK 00yUYeHUSs IO JUCIUILTUHE KPYCCKHMA »



1. TlepedeHb MIAaHUPYEMBIX PE3YJIHTATOB OOyUEHUS IO JUCIUILTHHE

1.1. Hemu npenogaBanus nucuuruiabl "TIJIMC" sBasieTcs npoaomKeHUe U yriryoiaeHue
U3YyUYEHHSI CXEMOTEXHUKHU yCTPOICTB U(poBOil 00pabOTKM CUTHAIOB, H3yYEHHUE TEOPETUUECKUX
BOIIPOCOB, CBSI3aHHBIX C METOJOJIOTHEN NPUMEHEHUS MHUKPOCXEM IMPOrpaMMHUPYEMON JIOTHKH,
OCBOEHUE TeXHosIoruu npoektuposanus ycrpoiicts LIOC ¢ ncnonb3oBanuem IJIMC.

1.2. JlucuuminHa BXOAWT B COCTAaB 00513aTE€ILHON YacTH 00pa30BaTeIbHON MPOTPaMMBbI
BhIcIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb muaHUPyEMbIX pe3yIbTaTOB OOYUYEHHUS M0 AUCLUILIUHE, COOTHECEHHBIX C
IUTAaHUpYEeMbIMU pe3ynbratamu ocsoeHus OI1 BO.

B pesynbraTe u3yueHUs AUCUUIUIMHBI OOy4YaIOUIUICS NOJKEeH 00JaiaTh CleAyIoIUMU
KOMIIETCHIIMSIMU WIIM UX 4acTsAMU. KOMIETeHIIMN U MHIUKATOPBI UX JTOCTHUKEHUSI IPUBEACHBI B
tabnune 1.

Tabmuna 1 — [lepeueHs KOMIETEHIINN U MHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynma) Kon n Kon n nanmMeHnoBaHue WHIUKATOpa
HauMEHOBAaHUE
KOMITETEHIINH JOCTH>KEHUS] KOMIIETCHLIUU
KOMIIETEHINH
OIIK-1 Cnocoben
UCIIOJIb30BaTh
MOJIO’KEHUSI, 3aKOHBI
1 METOJTBI ’ OIIK-1.Y.1 ymeTb npuMeHsTH (hpru3nyecKue
Ob6menpodeccnonanbHble 3aKOHBI M1 MaTeMaTH4YE€CKHE METO/IbI JIJIs
€CTECTBEHHBIX HayK
KOMITETEHIINU pelIeH s 3a/1a4 TEOPETUIECKOTO U

Y MaTEMaTUKH JJIs
pelieHus 3a1a4y
VHKEHEPHOU
JeSITeNIbHOCTH

MIPUKIIQHOTO XapaKkTepa

OIIK-5 Cnocoben
pa3pabaThiBaTh
AJIT'OPUTMBI U
O6menpodeccuoHanbHbIE | KOMITBIOTEPHBIC
KOMIICTCHIINU mporpaMMmhl,
NPUTOHBIC IS
MPAKTUIECKOTO
PUMEHEHHS

OIIK-5.Y.1 ymetp pa3pabareiBaTh
anropuT™Mbl IU(PpoBOI 00PaOOTKU CUTHATIOB
Y JaHHBIX JUIS PEIICHUS TPAKTHICCKUX
3aja4, B TOM YHCJIE C UCTIOIb30BaHUEM
MHTEJUIEKTYaJIbHBIX TEXHOJIOTHM

IIK-1 Cnocoben
BBITIOJTHATH
MaTeMaTHYECKOe
MOJEIHPOBAHHE
00BEKTOB U
IPOLIECCOB T10
THUIIOBBIM
METOJIMKaM, B TOM
[Ipodeccuonanbubie YHCIIE C
KOMITCTCHIHH UCTIONIb30BaHNEM
CTaH/IapTHBIX
IIaKEeTOB
NPUKIIaJHBIX
HpOTpaMM, a TaKKe
C MCIOJIb30BaHHEM
METOJIOB
UCKYCCTBEHHOT'O
MHTEIJICKTA

I1K-1.3.1 3HaTh METOABI U IPOTrPAMMHBIE
CpeAcTBa MOJIEITUPOBaHMs allllapaTHON
4acTu

[TpodeccrnonanbHbie ITK-3 Cniocoben I1K-3.3.1 3HaTh OCHOBHBIE TEXHHYECKUE




KOMIIETCHITUH OCYIIECTBIISATh COOp | XapaKTePUCTUKHU PATUOTEXHUUECKUX CUCTEM
1 aHaJIN3 UCXOIHBIX
JIAaHHBIX ISl pacyeTa
U IIPOEKTHUPOBAHHUS
JleTaJei, y3J10B U
YCTPOMCTB
PalIUOTEXHUYECKUX
CHCTEM

2.  Mecro pucuuniaunsl B cTpykType OI1

JucnurnmuHa MokeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YyJarOITUMUCS
IpY U3yYCHHUHU CIICAYIOMIMX JTUCIUILINH:

— « Madopmarukay,

— « DIIEKTPOHUKAY,

— «OCHOBBI CIIEKTPAJIBHOTO aHAJIN3a»

— «CXeMOTeXHMKa aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOWCTBY

— «ldudpossie ycTpoiicTBa»

3HaHUs, MOJYYCHHBIE NPU M3YYCHUH MaTepualia JAHHOM TUCHMIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TaK U UCIOJb3YIOTCA IPU U3YUYCHUH APYTUX AUCHUIUINH:

— «Iludpoas 00paboTKa CUTHAIOBY,

— «lIponeccopel 1H(pPOBOIf 00paOOTKM CHUTHAIOB», a TAaKKe TMPH BbHINOJIHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOoTHI.

3. OOBEM H TPYJOEMKOCTh JUCITUTLIAHBI
Jlanubie 00 oOmeM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTICIBHBIX BHAOB y4eOHOM
paboTHI 10 TUCHUIUIHHE (U paclpeielIeHIe dTOW TPYJOEMKOCTH IO CEeMeCTpaM) MPEACTABICHBI B
Tadmmie 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIMITIIHHEI

N TpynoeMKOCTb IO CEMECTPAM
Bun yaeOHo# paboTh Bcero No6 No7
1 2 3 4

Oowan mpyooemkocmap oucCyunIuHbL, 3/ 288 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 25 25
AyoumopHnuie 3anamus, BCEro vac. 102 68 34
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3ansatus (I13),

17 17

(gac)

nabopaTtopHbie padoTs (JIP), (yac) 68 34 34

KypcoBoii mpoekT (padota) (KII, KP), (uac)

HK3aMeH, (4Jac) 36 36
CamocmosamenvHaa paboma, Bcero (dac) 150 40 110
Buo npomesxxcymounoit ammecmauyuu: 3ayer, OK3., Hudd. 3au.
mudd. 3auger, skx3amen (3auer, Audd. 3a4, | Hdudd. OK3.

DK3.%*%*) 3au.

*x

IIpuMedaHue: kaHAUOATCKUIA SK3aMEH

4. ConepxaHue AUCIUIUIMHbBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCHUILIMHBI IO pa3eiaM U BUAaM 3aHSTUM.




Pa3,uem>1, TEMbI IUCHUIIJIMHBI U UX TPYAOCMKOCTDH IIPUBCACHLI B TaGJII/ILIG 3.

Tabmmia 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYIOEMKOCTh

Paznensl, TeMBI TUCITUTUIMHEI Hexumn | 113 (C3) JIP KII CPC
’ (gac) (gac) (dac) (dac) (dac)
Cemectp 6
Pasnen 1. BBenenue 5 5
Pasnen 2. [IpoexktupoBanue ycrpoiicts LIOC ¢ 17 34 75
ncnonbszoBanueM CAIIP Quartus
Paznen 3. [IJIUC 1-ro nokoneHus 8 5
Paznen 4. [IJIUC 2-ro u 3-ro mOKOJIEHUMH. 4 5
Hroro B cemectpe: 17 17 34 40
Cemectp 7
Paznen 5. IlpoexTupoBanue nudpoBbIx
yctpoiictB Ha [TIJIMC ¢ ucnonbs3oBaHueM si3bIKa 17 34 110
onucanus annaparypel VHDL
Hroro B cemectpe: 34 110
Hroro 17 17 68 0 150

[IpakTueckass MOArOTOBKA  3aKJIIOYAETCS B HEMOCPEACTBEHHOM  BBIIOJIHEHUH
OoOy4JalolMMHUCS  OMNpENEeJIeHHbIX  TPYAOBbIX  (YHKIUH, CBS3aHHBIX ¢  Oya;ymiei
npodecCHOHATBHOMN e TETbHOCTHIO.

4.2. CopaepxkaHue pa3/ie]oB U TEM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pas3iesIoB M TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOuIlE 4.

Ta6mmia 4 — ConepxaHue pa3AesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep pasznena

HaszBanue u conep:xkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1. Beenenue

1.1 PerpocmnektuBa pa3BUTHS ITUPPOBOM CXEMOTEXHHKH U
NPEINOCHUIKM BO3HUKHOBEHHUSI MHUKPOCXEM MpPOrpaMMUPYyEeMO
JIOTUKHU

1.2 Knaccudukamuss ITUIMC mo moKoNeHUsM, TO THUMY, IO
CTETNEeHH UHTErpaluu

1.3. Knaccudukarus [IVIMC o kpaTHOCTH POrpaMMHPOBAHUS.
1.4. ®usumveckue wuHTEpPEWCHl U  MPOTOKOJBI  OOMEHa
uHpopManuei.

1.5 CgoiictBa u Bo3moxuoctu ITJIMC. Obnactu mpuMeHeHus
[JINC.

2. [IpoekTupoBanue
ycrpoiicts LHOC ¢
ucnoib3oBanuem CAIIP
Quartus

2.1 Merononoruss W OOHMH QJITOPUTM MPOCKTUPOBAHUS
U(PPOBBIX YCTPOHCTB.

2.2. O630p u 001Iast XapaKTepucTHKa makera Quartus

2.3 CniocoObl onmcanus mpoekTa B makere Quartus

2.4 KoMIuILus NpoeKTa, mapameTpbl JOTMYECKOro CUHTE3A.
2.5. Penakrop ¢puzmdeckoro pa3merieHus

2.6. Bepuduxarus nmpoexra

2.7 IlapameTrpusyemMblie Merad) yHKITUU

3. IIJIUC 1-ro nokoneHus

3.1. IIporpammupyembie Jjoruueckue wmatpuipsl (IIJIM).
O6o0menHas cTpykTypHas cxema. OCHOBHBIE XapaKTEPUCTHKH.

p p
"IIJ II/I”




3.2. Ilporpammupyembie JOTHYECKHE MaTpulbl. Pacmmpenue
(YHKIMOHATIBHBIX BO3MOXHOCTEH.

3.3. IIporpammupyemass  matpuunas  Jjoruka  (ITMJI).
CpaBHUTENBHBII aHANU3 MOAXOM0B K IpoeKkTHpoBaHuio LY Ha
[TJIM u IIMJL

3.4. O6oramenne (yHKIIMOHATBHBIX BO3MOXKHOCTeH [IJIM u
[TMJIL.

3.5. bazoBsle marpuunsle kpuctauisl (BMK). Knaccuduxanms,
MOHATUS 0a30BOM suelku W GyHKIUOHATBHOW stueiiku (D),
oubmuoreka @S, mnpumep KOMIOHEHTHOro cocraBa bSl,
CTPYKTYpPHl KaHaJIbHBIX, OeCKaHaIbHBIX W OnouHbix BMK,
napamerpsl BMK.

4. TINIMC 2-ro u 3-ro
IOKOJIEHUH.

4.1. CnoxHble NOPOrpaMMHUpPYEMbIE JIOTUYECKHE YCTPOWCTBA
(CPLD). OGoOmenHast  cTpykTypHas cxema. Ilonsarue
dbyHKIMOHATREHOTO O510Ka. CTpyKTypa Makpostueiiku. CTpyKTypa
IporpaMMupyeMoil  maTpuiel  MexcoenuHeHuil. CTpykrypa
0JIOKa BBOJa-BBIBOIA.

4.2. TlporpammupyemMbie MOJIB30BAaTEIEM BEHTUJIHHBIC MATPHIIBI
(FPGA).  O6o6mennass  crpykrypa.  KoHdurypupyemoie
JIOTHYEeCcKUe OJIOKU pa3HON 3epPHUCTOCTH.

4.3. Texnomorua JTAG. Hasnauenwe, OCHOBHAs KOHIICHIIMS,
peXHMBI Pa0OTHI, CXeMa SYCUKH TPAHWUYHOTO CKAHUPOBAHUS,
untepderic JTAG, TpaHCIOPTHBIM MEXaHHW3M, YCTPOHCTBO
yIpaBICHUS TPAaHUYHBIM CKAaHHUPOBAHUEM, PEKUMBI TPAHHYHOTO
CKaHHPOBAHMUSI, KOMaH/bl TPAHUYHOTO CKAHUPOBaHUSI.

4.4 Cucremsbl-Ha-kpuctamie (SoC). Knaccudukarus. OCHOBHBIE
xapaktepuctuku. Hard-sapa, eguHHUIBI  HMHTEIUIEKTYaJlbHOMN
cobcrBennoctu (IP-snpa) - firm-sinpa u soft-sapa.

4.5. IlepcnextuBsl pazputus. Cucrems! "System-in-Pocket".

5. IlpoekTupoBanue

M (POBBIX YCTPOKUCTB HA
[IJIUC ¢ ncrionb3oBaHuEM
A3bIKA OMTUCAHUS
anmnaparypsl VHDL

5.1 VHDL: crpykrypa omnMcaHus MOJIyJs, OCHOBHBIE IIpaBHJIa
CHUHTAKCHCAa, TUIIBI M CBOMCTBA BXOAHBIX U BBIXOJHBIX CUTHAJIOB
5.2. VHDL: 3ape3epBupoBaHHBIE CJIOBa, HapajuleibHbIE
OIIEpATOPBI, OCIIEOBATENIBHBINA ONEPATOP process

5.3. VHDL: Tuns! naHHbIX, GYHKIUU U TPOLETYPHI.

5.4. VHDL: »sneMeHTbl CTPYKTYPHOTO THIA MNPOEKTUPOBAHUS
U(PPOBBIX YCTPOHCTB.

5.5. VHDL: »5i1emMeHTbl NOTOKOBOTO THMA MPOECKTUPOBAHUS
U(PPOBBIX YCTPOHCTB.

5.6. VHDL: sneMeHThl MOBEAECHYECKOTO THUIA MPOEKTUPOBAHUS
IU(PPOBBIX YCTPOMCTB.

4.3. TlpakTtuueckue (CEeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIUIE 5.

Tabmuma 5 — [IpakTudeckue 3aHITHS U UX TPYIOEMKOCTh

N3 Hux Ne
Ne | Temsl npaktudeckux | @opmel IpakTUYECKUX | TpPyAOEMKOCTh, |IIPAKTHUYECKOU |pasnena
1/ 3aHATHI 3aHATHUN (gac) MOJTOTOBKH, | JUCIIUII
(dac) JIUHBI
Cemectp 6

1 | Usyuenue | Pemenue | 2 | 2 | 2




METOIOJIOTUH U 00-
IeTO aNToOpUT™Ma
MIPOCKTHPO-BAHHUS

U POBBIX
ycrpoiicts Ha [TJIMC

CUTYalMOHHBIX 3aJa4

00630p u obmIas
XapaKTEPUCTHKA
nakera Quartus
Prime Lite Edition

Pemenue
CUTYallMOHHBIX 3a/1a4

N3yuenue
IIpoLEeaypbl KOMIIH-
JSALUY TIPOEKTA.
Hactpoiika
I1apaMeTpoB
KOMITUJISILIVN.
[Tapamerpsl
JIOTUYECKOTO
CUHTE3A.

Pemenue
CUTYallHOHHBIX 3a/1a4

Penaxrop
¢duznveckoro pazme-
IIEHUs, €ro
Ha3HaYeHUeE,
napameTpsl U
HAaCTpOMKa

Penrenue
CI/ITyaI_[I/IOHHBIX 3a1a4

CriocoObl U cpencTBa
Bepudu-Kauu
MIPOCKTA.
Bepuduxanus c
ITOMOIIILIO
OTJIQJIOYHOM TIIATHI.

Pentenue
CI/ITyaI_[I/IOHHBIX 3a1a4

VHDL: ctpykrypa
OIINCaHUs MOIIy.HH,
OCHOBHBIC TIpaBUjIa
CHHTaKCuca, TUIIbl U
CBOMCTBA BXOIHBIX U
BBIXOJHBIX CUTHAJIOB

Penrenue
CI/ITyaI_[I/IOHHBIX 3a1a4

VHDL.:
3ape3epBUPOBAHHBIE
CJIOBa,
rapasuiebHbIe
OnepaTopsbl,
MOCJIEOBATEIbHbBII
OmepaTop process

Pentenue
CI/ITyaI_[I/IOHHBIX 3a1a4

VHDL: tunsl
JTAHHBIX, QYHKIINH 1
POLEAYPHI

Pemenue
CUTYallHOHHBIX 3a/a4

VHDL: anemMeHTsI
CTPYKTYp-HOTO TUIIA
MIPOEKTUPOBAHUS

1 poBbHIX
YCTPOMCTB.

Pemenue
CUTYallHOHHBIX 3a/1a4

10

VHDL: a3neMeHTEI

Penrenue




MTOTOKOBOTO THIIA CUTYaIlMOHHBIX 33724
MPOEKTHUPOBAHUS
1 poBbIX
YCTPOMCTB.

11

VHDL: anemeHTHI Pemenne
MOBEICH-YECKOT0 CUTYAIIMOHHBIX 3a]1a4
THIIA
MIPOEKTUPOBAHUS
1 poBbHIX
YCTPOMCTB.

Bcero

17

4.4. JlabopaTopHBbIC 3aHATUS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYAOEMKOCTb IIPUBECHBI B TAOIUIIE 6.

Tab6mmuia 6 — JlabopaTopHbIe 3aHITHS M UX TPYJOEMKOCTh

No
/o

HaunmenoBanwue nabopaTopHbIx paboT

TpynoeMKoCTb,
(gac)

N3 Hux
MPAaKTUYECKOM
MOATOTOBKH,
(dac)

Ne
pasnerna
JIACLIMIT

JINHBI

Cemectp

6

N3yueHne OCHOBHBIX JTamoB  CO3/1aHUSA
udposoro ycrpoiictea Ha [TJIVC - onucanue
MpoeKkTa B TrpapUueckoM pelgakTope H
KOMIMWJISILIHS IIPOEKTA.

4

N3yuenne  B3aumopmeiictBusa  CAIIP ¢
OTJIAJIOYHOM TIIATOM - peakTop (HPU3NIECKOTO
pa3MelIeHUs PinPlanner, IIPOLIMBKA
OTJIAJOYHOM  TJIaThl M TECTUPOBAHHE
CUHTE3UPOBAHHOI'0 YCTPOMCTBA.

W3yueHne  MHCTPYMEHTOB  INPOrPaMMHO-
anmapaTtHoi Bepudukanuu npoekra (4actb 1)
- uHCTpyMeHT ModelSym.

N3yuenne  MHCTPYMEHTOB  IPOrpamMMHO-
anmapaTHOW BepuduKanuu mpoekTa (4acThb 2)
- yrunuta WaveForm i co31anust mpoCThIX
YCJIOBUM MOJICTUPOBAHUS

WN3yyeHue  MHCTPYMEHTOB  IIPOrPaMMHO-
anmapaTHOW Bepudukanuu mpoekTa (4acThb 3)
- co3nanue daiina testbench nns nmposeneHus
BCECTOPOHHEH BepU(PUKALIHH.

HccnenoBanue  cTaHAApTHBIX — OMONIMOTEK
Quartus I (wacte 1): OumbamoTeka
PUMUTHBOB

HccnenoBanue  CTaHAapTHBIX  OMOJIMOTEK
Quartus II  (wactp 2): MeradyHKIUH
KOMOWHAIIMOHHBIX u apupMETHIECKUX
YCTPOMCTB

HccnenoBanue  CTaHmapTHBIX  OMOJIMOTEK
Quartus II  (wacte 3): wmeradyHKIUH




MOCJIEI0BATEIHHOCTHBIX YCTPONCTB.

HccnenoBanue  cTaHAApTHBIX — OMONIHMOTEK
Quartus II  (wacte 4): wmeradyHKIUU
9JIEKTPOHHOU ITAMSATH.

Cemectp

7

N3ydyenue CTpyKTyphl OmHUcaHus HU(POBOTO
yctporictBa Ha VHDL (wacte 1): 6mox entity
Y CBOMCTBA €r0 JIEMEHTOB

N3yuenue CTpyKTyphl OmucaHus IHU(PPOBOTO
ycrpoiictBa Ha VHDL (wacte 2): 06nok
architecture 1 CBOMCTBA €r0 YJIEMEHTOB

(98]

Hccnenosanne Tunos nanueix 8 VHDL

[\

[\
N

~

OyHkimu U npoueaypsl B VHDL

B~

~
N

9]

N3ydeHue CTpyKTypHOTO THUIIa ONMKMCAHUS MIPU
MPOCKTUPOBAHNN KOMGI/IHaHI/IOHHLIX YCT-
pOMCTB

N

N
W

N3yuyeHnue CTpyKTYpHOIO THUIIA ONHUCAHUS IIPU
MIPOEKTUPOBAHUH MIOCJIEI0BATEIbHOCTHBIX
YCTPOMCTB

N3ydyeHne mOTOKOBOrO THUIA OMUCAHUS MpPU
MPOCKTUPOBAHNN KOMGI/IHaHI/IOHHLIX YCT-
pOMCTB

I/I3yquHe IIOTOKOBOI'O THUIIa OHNHUCAHHA TIPpH
MIPOEKTUPOBAHUH MIOCJIEI0BATEIbHOCTHBIX
YCTPOMCTB

N3ydyeHue noBeAeHUYECKOrO THIIA OMUCAHMS
IIPU TPOCKTUPOBAHUN KOMOWHAIIMOHHBIX yCT-
pOMCTB

10

N3yuyeHue IOBEIEHUYECKOr0 THUIIA OIUCAHUS
P IPOEKTUPOBAHUH IIOCIIENOBATEIBHOCT-
HBIX YCTPOWCTB

Bcero
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4.5. KypcoBoe npoeKkTHpoBaHKe/ BEIIOTHEHHE KYPCOBOM pabOThHI

VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJaronMXCcs

Buapl camocTosTenbHON paboTh M €€ TPYIOEMKOCTh IMPUBEICHBI B Ta0HIIE 7.

Tabnuna 7 — Bunbl caMocTosTeIbHON PaOOTHI M €€ TPYAOEMKOCTh

. Bcero
Buna camocrositenbHOM pabOThHI qac ’ CemecTtp 6, yac Cemectp 7, yac
1 2 3 4
N3yueHue TeopeTuueckoro Marepuana 20 20

nucturuael (TO)

KypcoBoe npoektupoanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pegepata (P)




[TonroroBka K TeKyIeMy KOHTPOJIIO 65 10 55

ycneBaemoctu (TKY)

Jomamaee 3amganne (/13)

KonTtponsable paboTsl 3a0unnkoB (KP3)

[ToaroroBka Kk MpOMEKYTOUHOM

atrectanuu (I1A) 65 10 33
Bcero: 150 40 110

5. IlepeyeHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS

JUTSL CAMOCTOSITEIILHOM pabOThl 00YYaIONTUXCS IO TUCIUILIAHE (MOIYITIO)
Y4eOHO-MeTOINYEeCKHe MaTepHallbl JUIsl CAaMOCTOSITENIbHOW paboThl O0YyYaromuXcsl yKa3zaHbl B

na. 7-11.

6. IlepedyeHb EYaTHBIX M DJIEKTPOHHBIX YU€OHBIX M3IaHUI
[lepedyeHb neUaTHBIX U 3JEKTPOHHBIX YYeOHBIX U3/IaHHUH MpHUBEIECH B TaOIUIIE 8.
Ta6mmia 8— [lepeueHp meyaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3aHUN

[udp/
URL anpec

bubnuorpaduyeckas ccpuika

Kommaecto
AK3EMILTIPOB B
OHOImoTeKe
(KpoMe AIIEKTPOHHBIX

9K3EMILLIPOB)

004(075) ¥27

VYrpromos, Eprenwnii [TaBnosuy. Iudposas
cXeMoTexHuKa : yaebnoe nocodue / E. I1. Yrpromos. -
2-e u3a., nepepad. u gor. - CII6. : BXB - [letepOypr,
2007. - 782 c. : puc. - bubauorp.: c. 761 - 766. -[Ipeam.
ykaz.: c. 767 - 782. - ISBN 5-94157-397-9 : 179.10 p. -
ISBN 978-5-94157-397-4

74

004.4 Y97

Voiikepau, k. ®. [Ipoekruposanue nudpoBbIX
ycTpoiicTB [TekeT : DnekTpoHHbIH pecypce] : [YueOHuk].
T. 1/ JIx. ®@. Yaiikepnu; [lep. ¢ anri. E. B. Boponos,
A. JI. Jlapun. - Iporp. - M. : Tloctmapkert, 2002. - 543
c. : puc. + 1 o onr. nuck (CD-ROM). - (bubimoTeka
COBPEMEHHOM dJIEKTPOHUKH). - CHCTEM. TpeOOBaHUS:
[pun. :CD-ROM-4X. - bubauorp.: c. 528 - 529. - ISBN
5-901095-12-X

004 Y97

Voiikepiau, k. @. [Ipoexruposanue nudpoBbIx
yerpoiicts [Teker : DnexTponHslii pecypce] : [YueOHuk].
T. 2/ Ox. @. Yoaiikepnu; [lep. ¢ anrn. E. B. Boponos,
A.JI. Jlapus. - IIporp. - M. : IToctmapker, 2002. - 543
c. : puc. + 1 an. ont. muck (CD-ROM). - (bubnuorexa
COBPEMEHHOM dJIEKTPOHUKH). - CHCTEM. TpeOOBaHUS:
ITpun. :CD-ROM-4X. - bubmmorp.: c. 528 - 529. - ISBN
5-901095-12-X

004.4(075) T 91

I'pymBuukuit, Poctucinas Uropesuu. [IpoextupoBanue
CHCTEM Ha MHKPOCXEMax C POrpaMMHPYEMOi
ctpykrypoii [Teker] : yaebHoe mocobue / P. U.
I'pymBunkuii, A. X. Mypcaes, E. I1. Yrpromos. - 2-¢
u3., nepepad. u por. - CII6. : BXB - ITerepOypr, 2006.
- 736 c. : puc. - bubnuorp.: c. 723 - 728 (71 Ha3B.). -
IIpenm. ykas.: c. 729 - 736. - ISBN 5-94157-657-9

30

URL:
https://lib.guap.ru/jirbis2/c
omponents/com_irbis/pdf
view/?912690

[Ipoextuposanue uppossx ycrpoiicts Ha ITIJIUC B
CAIIP Quartus II : [ DnexTpoHHBI pecypc] :
METOAMYCCKHE YKAa3aHUS K BBITOTHCHUIO
naboparopubix padot / 0. E. Aradonosa [u ap.] ; C.-
ITerep0. ToC. YH-T a9pOKOCM. IPUOOPOCTPOCHHUSI. -
DnexTpoH. TekcToBble naH. - CII6. : U3n-Bo 'Y AII,
2017. - 122 c. - Cuctem. peboBanus: ACROBAT




READER 5.X. - 3arn. ¢ Tutyn. skpana. - b. 11.
URL: VYinenuna, 1. B. [IpoektupoBanue 1uppoBbIX
https://e.lanbook.com/book | yctpoiicts Ha [TJIMC : yuebHOE Iocoome / U. B.
/119638 .— Pexum Ymennna. — Cankrt-IletepOypr : Jlans, 2019. — 408 c.
JIOCTyTA: ISl aBTOPH3. — ISBN 978-5-8114-3657-6. — TeKcT : 3NeKTPOHHBIH
TT0JIb30BATEIICH. // JlaHb : 27€KTPOHHO-OMOIMOTEYHAs CHCTEMA.
URL: Haga6wu, 3. IIpoekTupoBaHre BCTpauBaeMbIX CUCTEM Ha
https://e.lanbook.com/book | TIJIMIC / 3. HaBabwu ; mepeBoa ¢ anriuiickoro B. B.
/73058 .— Pexum ConosbeBa. — Mockaa : JIMK Ilpecc, 2016. — 464 c.
JOCTyMa: JJIsl aBTOPH3. — ISBN 978-5-97060-174-7. — TexcT : 21eKTpOHHBII
HOJb30BaTENEH. // JIaHb : 271€KTPOHHO-ONOIMOTEYHAS CUCTEMA.
URL: Maxkcdung, K. IIpoekruposanue na ITJIUC. Kype
https://e.lanbook.com/book | monomoro Oovina : yaedbnoe mocodue / K. Makchuna. —
/40968 .— Pexxum Mockga : , 2010. — 407 c. — ISBN 978-5-94120-147-
JlocTyna: s aBTOpus3. 1. — Tekcer : anekTpoHHSBIH // JIaHb : 35eKTPOHHO-
0JIb30BATEICH. OuOIMOTEYHAs CUCTEMA.
CrporoHos, A. B. Llupposas 00paboTka cUrHaJIOB B
URL: 0a3uce MPOrpaMMHUPYEMBIX JIOTHIECKUX WHTETPATbHBIX
https://e.lanbook.com/book | cxem : yaeOHoe mocobue / A. B. Ctporonos. — 3-¢
/169152 .— Pexum n3n., crep. — Cankt-IlerepOypr : Jlans, 2021. — 312
JIOCTyTA: JIJISl aBTOPH3. c. — ISBN 978-5-8114-1981-4. — Tekcr :
MOJIb30BATEICH. 3JICKTPOHHBIN // JIaHb : DJIEKTPOHHO-OMOIMOTETHAS
cucremMa.
URL: VHDL: CnpaBouHoe 1oco6ue 1o 0CHOBaM S3bIKa :
https:/e.lanbook com/book yuebHoe mocodue / B. I1. babak, A. T'. Kopqe.HKo, H. 1L
160992 — Pexcunt Tumomenko, C. @. dunonenko. — Mockaa : [IMK
. Ipecc, 2010. — 217 c¢. — ISBN 978-5-94120-169-3. —
JOCTYyIa: JUIs aBTOPU3. ; . .
oML 3OBATCIGH. Texcer : anexTpoHHEIH // JIaHb : 251€KTPOHHO-
OuONIMOTEeYHAS CHCTEMA.

7. IlepedyeHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB uH(pOpPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT», HEOOXOOUMBIX JUII OCBOCHHUS TUCLUIUIMHBI
npuBeJieH B Tabymiie 9.

Tabmuma 9 — IlepedyeHb OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(DOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceT «HTepHeT»
URL anpec HaumenoBanue

He npenycmoTtpeno

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mpOrpaMMHOrO OOECIEYCHHs, HCIOIb3YyEMOr0 NpPU OCYIIECTBICHUH
00pa30BaTENBHOTO MpOIiecca M0 AUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOTPAMMHOT0 obecrieueH s npeacTasieH B Tadnure 10.

Ta6mmma 10— [Tepeders mporpaMmMHOTO 0OecIieueHUs

Ne i/t HaunmenoBauue

He npenycmorpeno

8.2. [lepeuenn MH(pOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,UCITOJIb3YEMbIX npu
OCYIIECTBIIEHUHN 00pa30BaTEIHHOrO MPOIIecca MO JUCIUILTHHE

[lepeuenp MCHOIB3yeMbIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MIPEJCTAaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

‘ Ne i/t ‘ HanmeHnoBauue




‘ He mpenycmorpeno

9. MarepuanpHO-TeXHUYECKas 6a3a
CoctaB MaTepuabHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [Ii  OCYIIECTBIICHHS
00pa30BaTeNnbLHOTO MpoIiecca Mo TUCIUILUINHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuambHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
/1 MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOTUMOCTH )

MynpTrMenuiiHas JICKUMOHHAS Ay TUTOPUS

2 | JJaboparopus IuPpOBOI CXEMOTEXHUKH 22-08

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEXYTOUHOM aTTecTaluu
10.1. CocTaB OILICHOYHBIX CPEACTBMJISI TPOBEIACHUS MPOMEKYTOUYHOM aTTECTalMHU
o0yyJaromuxcst Mo JUCUUIUIMHE TpUBeAeH B Tabmue 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB U1l TPOBEICHUS POMEKYTOYHOM aTTeCTAIUH

Bua npomeXyTo4HON aTTeCTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOIpocoOB K IK3aMEHY;
DK3aMeHAaIMOHHbIE OUICTHI;
3amaun;

TecTsl.

JuddepeHpoBaHHbIN 3a4ET Crnncok Bonpocos;
TecTsr;
3agaun.

10.2. B kauecTBe KpHUTEpHUEB OICHKH YPOBHA C(POPMUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMK OOYJaronuMUC MPUMEHSETCS S-OauibHas IIKajga OIeHKH CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopasi mpuBefeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCIOIB30BATHCS
100-6amnpHas  mIKajia — MOJYJbHO-PEUTHMHTOBOM  CHCTEMBl ~ YHHBEPCHUTETa,  IpaBHUIIa
UCTIOJIb30BaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu orieHKH ypoBHS c(pOPMHUPOBAHHOCTH KOMIETEHIHH

OreHKa KOMITETEHITUH

XapaktepucTrka chopMUPOBAHHBIX KOMIICTCHITUI
5-0aiuIbHAs IKaIa PaKIep (bop

— oOyuaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CIIEI0BATEIBHO U IPAMOTHO €0 M3J1araer;

— ONUpAsCh Ha 3HAHUS OCHOBHOH M JONOJIHMUTENBHOM JIMTEpaTyphl,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHUS C PAKTUUECKOM
JIeSITeIbHOCTBIO HAIIPABJICHHUS;

— yMeJl0 00OCHOBBIBAET M APTYMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;

— JIENAeT BBIBOALI U 00OOIIEHUS;

— cBOOOHO BJIQICET CUCTEMOH CIIEHUAIN3UPOBAHHBIX MMOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyaronuiicss TBEPI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
M0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JUTEPaATYPHI;

«XOPOIILIOY — HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEHH;

«BGaYTCHO» — YBSI3BIBACT YCBOCHHBIC 3HAHUS C TMPAKTHUYECKON EATEIhHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;




OreHKa KOMITETEHITUH

XapaktepucTrka chopMUPOBAHHBIX KOMITCTCHITUI
5-0aiuIbHAs IKaIa PaKIep (bop

— BJIaJIEET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUM.

— 00y4Jaronuiics yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepHal,
[0 CYHIECTBY M3JIaracT €ro, OMMpasch HA 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;

— JIOMyCKAeT HeCYIECTBEHHBIE OIIMOKU U HETOYHOCTH;

«YIIOBIIETBOPUTEITHHO o
GATTOHOY — HCIIBITBIBACT 3aTPyJHEHHUS B IMPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HarpaBJICHNUS;
— c1a00 apryMEHTHPYET Hay4HBIC ITOJIOKCHUS;
— 3aTpyaHseTcs B OPMYIMPOBAHUH BBIBOJIOB M 0000IICHNUH;
— YAaCTHYHO BJIAJICET CHCTEMOM CIEUATU3UPOBAHHBIX MOHITUH.
— oOyyaromuiics HE YCBOWJ 3HAYUTEIBHOW 4YacTH MPOTPAMMHOTO
Marepuana;
— JIOIYCKaeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  TIpHU
«HEYJIOBJIETBOPUTEIHLHOY .
paccMOTpeHHH MTPoOIeM B KOHKPETHOM HalpaBlICHUHY;
«HE 3a4YTEHO»

— HCTBITHIBAET TPYAHOCTH B MPAKTHUECKOM NMPUMEHEHUH 3HAHUM;
— HE MOKET apryMEHTHUPOBATh HAyYHbIEC TOJT0XKEHHS,;
— He (OpMYIHPYET BHIBOJAOB M 0000IICHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3a/IAHUS UM UHBIE MATEPHUAIIBI.
Bormpocs! (3agaun) nis sKk3amMeHa IpeicTaBieHbl B Tadnuie 15.

Tabmuia 15 — Borpocs! (3amaun) s sK3amMeHa

Ne i/ [Tepeuens BompocoB (3a1au) 11s SK3aMeHa Kozn
MHJMKATOpa

1. [Iporpammupyembie  Jiorudeckue uHTerpainbHbie  cxembl | OITK-1.V.1
(IUIAC): Ornpenenenue, Ha3Ha4YCHUE, oOrmras
XapaKTePUCTHKA, OCHOBHbIE MTApaMETPBHI.

2. IIporpamMmMupyemMble  joruuyeckue uHTerpanpHele  cxemsl | OIIK-5.V.1
(IUIMC): Knaccubukamuu (2 CTPYKTYpbl) TO CTENEHU
CIIO)KHOCTH  (II0  apXWTEKTYpPHBIM IpU3HAaKaM) - IO
MTOKOJICHUSIM U 110 THITY

3. [Iporpammupyembie  Joruueckue uHTerpaibubie  cxemsl | [TIK-1.3.1
(TJTUC): Knaccudukanus 1o ypoBHIO HHTETPaAIlUU

4. [Iporpammupyembie  Joruueckue uHTerpaibHbie  cxemsl | [1K-3.3.1
(TJTMC): Knaccudukanus 1o TNy maMsTiH

5. IIpocteie  mporpammupyemsle — jorumueckue  ycrpoiictsa | OIIK-1.V.1

(IMTJIY):  OGobmennass cTpykTypHas cxema. OOmas
XapaKTePUCTHKA, OCHOBHBIE MTAPaMETPhI

6. [Ipocteie  mporpammupyemsbie  Jorudeckue  ycrporctsa | OITK-5.V.1
(TITITY): [porpammupyemsie oruueckue Matpuiisl (IIJIM) -
Ha3HaveHne OydepHbIX KackanoB, cxembl Marpunl U u WUJIN,
CXEMOTEXHUKA MOHTaXXHbIX onepaunid Ha TTJI-anemenrax Ha
npumepe peanuzanuu JJHD-byukimm.

7. IIpocteie  mporpammupyemsle — jorudeckue  ycrpoicrsa | [1K-1.3.1
(ITJIY): Pacmupenue (QyHKIIMOHAIBHBIX BO3MOXKHOCTEH
nporpaMMupyeMbix Jjorndeckux wmarpunl (ITJIM) 3a cuer
peanu3anuu CKOOOYHBIX (OPM MEPEKITIOYATSIBHBIX (DYHKITHI
(c mpumepom). Hapamusanue (pacmuupenue) [1JIM.




[IpocTeie  mporpaMMupyembie  JIOTMYECKHE  YCTPOMCTBa
(IITJIY):  MukpocxeMbl IpOTpaMMUPYEMON  MaTpUYHOMN
goruku (IIMJI) - oOmas XapakTepuCTHKa, CTPYKTYpa,
cpaBHeHue ¢ [1JIM.

I1IK-3.3.1

[IpocTeie  mporpaMMupyembie  JIOTMYECKHE  YCTPOMCTBa
(IITUJTY): OGoramenne (GyHKIIMOHATHHBIX BO3MOXKHOCTEH -
MporpaMMUpOBaHUE  BBIXOJHOTO  OydepHOTO  Kackana,
MPUMEHEHHE  JBYHANPABJICHHBIX  BBIBOJIOB,  BBEJICHUE
3JIEMEHTOB naMmsTH, UCIOJIb30BaHUE paszenseMbIx
KOHBIOHKTOPOB.

OIIK-1.V.1

10.

bazoBeie  marpuuneie  kpuctauiel  (BMK):  Obmas
XapaKTepuCTHKa, Kiaccupukanuu, cpaBHenue c¢ I[IMJI u
[JIM. Uneonorust mpoektupoBaHus yctpoilctB Ha BMK.

OIIK-5.V.1

11.

bazoeie marpuunsie kpuctamisl (BMK): Ilonstus Ga3zoBoit
sueriku (BS) n dynkmmonanbaon stueriku (D). 2 monxoma k
dbopmupoBannio coctaBa bSl. bubmuoreka ®S. IlapameTpsl
BMK.

IK-1.3.1

12.

bazoBeie marpuunble kpuctamwisl (BMK):  KananbHsle,
OceckaHalmbHBIE M OJIOYHBIC CTPYKTYpHl. mnepudepuitHpie u
MmaTpuuHble 6a3oBble sueiiku (I16S u MBA).

I1K-3.3.1

13.

CroxHble  TpOrpaMMHUpPYEMbI€  JIOTHUYECKHE  YCTPOMCTBA
(CILIY): OGOmas xapakrepucTuka. lIpumep CTpyKTypHOM
cxembl. CTpykTypa pyHKIImoHanpHOro 61oka (OBb).

OIIK-1.V.1

14.

CnoxHple MporpaMMHpyeMble  JIOTHUYECKHE  YCTPOMCTBA
(CILTY): Makposiueitka B coctaBe CIIJIY. brokx BBona-
BbBIBO/J1A.

OIIK-5.Y.1

15.

[TporpaMmupyembie TOJb30BATENEM BEHTUJIBHBIE MAaTPUIIBI
(ITIIBM): O6mas xapaktepuctrka. OCHOBHBIE OCOOCHHOCTH.
Kondurypupyemsie noruueckue 6s10kxu (KJIb).

IK-1.3.1

16.

ITporpammupyemble MOJIb30BATENEM BEHTUJIBHBIE MaTpPUIIbI
(IIMIBM): IIpumep peanuzamuu cxeM B 6asuce «2M-HE» Ha
MEJIKO3EPHUCTBIX KOH(UTYPUPYEMBIX JOITHYECKHX OJIOKAX.

I1K-3.3.1

17.

[IporpammupyeMble MOJIB30BATEIEM BEHTUIIBHBIE MaTPHULbI
(ITIBM): Hcnonp3oBanue KJIb cpenneit 3epHUCTOCTH Ha
MYJBTHIIJICKCOpAX. I/II[GOJIOFI/ISI 1 IPpUMCEP UCIIOJIB30BAHUS.

OIIK-1.V.1

18.

[IporpamMMupyemMble MOIb30BATEIEM BEHTUIIbHBIE MAaTPHUIIBI
(IITIBM): MHcnonb3oBanue kpynHo3epHucTbix KJIb Ha Ha
ocHose [IT13Y (LUTs). Uneosorust 1 mpuMep UCIOJIb30BAHUS.

OIIK-5.V.1

19.

Wutepodeiic ITAG 1 TeXHOIOTUS TPAHUYHOTO CKAHUPOBAHUS:
Ha3Ha4Y€HHUe, OCHOBHAsI KOHIIENLUS, CTPYKTYypa alapaTHbIX
cpenctB uaTepdeiica JTAG, pexxuMbl TPaHUIHOTO
CKaHMPOBAHUS

IK-1.3.1

20.

Wutepodeiic JTAG u TeXHOJOTHs TPAaHUYHOTO CKAaHHUPOBAHUS:
suelika TpaHuuHoro ckanupoBanus (BSC), ympasmsrorue
CHUTHQJIBI ~ TPAHUYHOTO  CKAaHUPOBAHHUSA,  TPAHCIIOPTHBIN
MEXaHHU3M.

I1K-3.3.1

21.

Wutepdeiic ITAG 1 TeXHOIOTUS TPAHUYHOTO CKAHUPOBAHUS:
CTPYKTypa yCTpOICTBa yNpaBlIeHHUs] TPaHUYHbBIM
CKaHHUPOBAHUEM.

OIIK-1.V.1

22.

[TJINC 3-ro nokonenust: «CucTeMbI-Ha-KpUCTAIIIE) - 001Iast
XapaKTepUCTHKA.

OIIK-5.Y.1

23.

ITJIVC 3-ro nokonenusi: Hard-siipa, firm-sapa, soft-sipa.

I1K-1.3.1




24.

[TJINC 3-ro nokoneHusi: OqHOPOIHBIE U OJIOYHBIC «CUCTEMBI-
Ha-KpUCTaJLIey.

I1IK-3.3.1

Bomnpocs! (3agaun) uis 3adera / nud¢. 3auera npencrabieHsl B Taduuie 16.

Ta6mmia 16 — Boripocs! (3amaun) ms 3aueta / audd. 3adera

Ne i/t

[Tepeuens BonpocoB (3a1ayu) st 3adeta / nudd. 3auera

Kon
WHMKATOpa

[IpopemoHcTpUpOBaThH 00001IIeHHBIN AITrOPUTM
npoektupoBanua yctpoictB Ha [TJIMC Ha nmpumepe cuHTE3a
3aJIaHHOTO MU(POBOTO YCTPOICTBA.

OIIK-1.V.1

CAIIP ¢upmer Altera Quartus. YMmeTp ommcath 0OIIyIO
XapaKTepUCTUKY IaKeTa Ha MpUMepe CHHTe3a 3aJaHHOTO
1M (ppoOBOTO YCTPOICTRA.

OIIK-5.V.1

CAIIP ¢upmsr Altera Quartus. I[IpogeMoHCTpUpPOBATH STArbI
CO3JJaHMS TPOEKTa Ha TPUMEpEe CHHTE3a 3aJaHHOTO
1I1(POBOTO YCTPOUCTBA.

IK-1.3.1

CAIIP ¢upmsr Altera Quartus. [TpogemMoHCTpupOBaTh yMEHUE
MIOJIb30BATHCSl CPEACTBAMHU OIMCAHMS NPOEKTa Ha TMpUMEpe
CHHTE32a 33JJAHHOTO NU(POBOTO YCTPOHCTBA.

I1K-3.3.1

CAIIP ¢pupmsr Altera Quartus. [IpogemMmoHCTpUpOBaTH YMEHUE
NOJIb30BAThCSl  CPEACTBAMH  BEpU(PHKAIMM MNPOEKTa Ha
nprUMepe CHHTEe3a 33JJaHHOTO TU(POBOTO YCTPOHCTBA.

OIIK-1.V.1

CAIIP ¢upmsr Altera Quartus. [TpogemMoHCTpUpOBaTh yMEHUE
MOJI30BaThCA OMONMMOTEKONW (DYHKIIMOHAIBHBIX MOJYJIeH Ha
IpUMepe CHHTE3a 33JaHHOT0 U(POBOro YCTPOHCTBA.

OIIK-5.Y.1

CAIIP ¢upmer  Altera Quartus. IIpoaeMoHCTpUpOBATH
CO3/IaHHE TIPOEKTa B TPaUUIECKOM DPEIAKTOpEe U HEpPapXUIo
IpoeKTa Ha TMpUMEpe CHHTe3a 3aJaHHOro IHU(POBOTO
YCTPOMCTBA.

IK-1.3.1

CAIIP ¢pupmsr Altera Quartus. [IpogemoHCTpUpOBaTH YMEHUE
COCAUHATH DJJIEMCHTBI U q)YHKI_II/IOHaJIbHBIe Moayin ¢
MIOMOIIIFI0 KOHTAKTOB, IMMH W WMEH Ha NpPHUMEpe CHHTE3a
3aJIaHHOTO U(POBOTO YCTPOICTBA.

I1K-3.3.1

CAIIP ¢pupmsr Altera Quartus. [IpogemoHCTpUpOBaTH YMEHHE
II0JIb30BaThCA PECAaKTOPOM BPCMCHHBIX AuarpaMmm Ha
nprUMepe CHHTEe3a 3aJJaHHOTO TU(POBOTO YCTPOHCTBA.

OIIK-1.V.1

10.

CAIIP ¢upwmer Altera Quartus. I[IpogemMoHcTprpoBaTh JTarnbl
KOMITWJIAILIMM TIPOEKTa Ha MpUMepe CHHTEe3a 3aJaHHOTO
1I(pPOBOrO YCTPOICTBA.

OIIK-5.Y.1

11.

CAIIP ¢pupmsr Altera Quartus. [IpogemMmoHCTpUpOBaTH YMEHUE
HACTpaWBaTh MapaMeTphbl JIOTHYECKOTO CHHTE3a Ha IMpUMepe
CHHTE32a 33JJAHHOTO NU(POBOTO YCTPOHCTBA.

IK-1.3.1

12.

CAIIP ¢pupmsr Altera Quartus. [IpogemMmoHCTpUpOBaTH YMEHUE
II0JIb30BaThHCA q)YHKI_II/ISIMI/I U BO3MOXHOCTSIMHU pPCAAKTOpa
(GU3NIECKOTr0 pa3MelIeHus Ha TpUMEpe CHUHTE3a 3aJaHHOTO
1M (POBOTO YCTPOUCTBA.

I1K-3.3.1

13.

CAIIP ¢upmer Altera Quartus. IIpogeMoHCTpHpOBaTh ATambI
MOJICTTMPOBAHUS TPOEKTAa HA TpPUMEpPEe CHHTE3a 3aJaHHOTO
1 (poOBOTO YCTPOICTRA.

OIIK-1.V.1

14.

Onementsl s3pika VHDL: IlponemoHcTpupoBaTh yMeHue
UCMOJb30BaTh KJIOYEBbIE CJIOBA M WJEHTH(UKATOPHI Ha
IpUMepe CHHTE3a 3aJaHHOr0 IIM(POBOro yCTPOUCTBA.

OIIK-5.Y.1




15.

Onementsl s3pika VHDL: IlponemoHcTpupoBaTh ymeHUe
MNPpUMCHATH CHUMBOJIBI W HMCHA Ha NPHUMEPEC CHUHTC3a
3aJJaHHOTO HU(POBOrO YCTPOUCTRA.

IK-1.3.1

16.

Onementsl s3pika VHDL: IlponemoHcTpupoBaTh yMeHue
UCIIOJB30BaTh TIPYNIBl M YHCIA HA IPUMEpPE CHHTE3a
3aJJaHHOTO IU(POBOTO YCTPOUCTBA.

I1K-3.3.1

17.

CTtpykTypa  TeKCcTOBOro  omucaHus  sa3pika  VHDL:
[IpogeMoHCTPHPOBATH YMEHUE ONMUCKHIBATH OOIIYIO CTPYKTYPY
Ha MPUMepe CHHTE3a 3aJJaHHOTO U(POBOro yCTPOICTBa.

OIIK-1.V.1

18.

CrpykTtypa  TekctoBoro  omucanusi  si3pika  VHDL:
[IpogemMoHCTpUpOBaTh YMEHHE HCIIONB30BaTh JeKIapaluu
OuONMMOTeK Ha TNpUMepe CHUHTe3a 3aJaHHOro IHdpoBoro
YCTPOICTBA.

OIIK-5.Y.1

19.

CrpykTtypa  TekctoBoro  omucanusi  s3pika  VHDL:
[IpoieMOHCTPUPOBATh YMEHHME MCIOJB30BaTh JEKIJIAPAIUIO
ENTITY na mnpumepe cHHTE3a 3aJaHHOrO IH(pPOBOro
YCTPOICTBA.

IK-1.3.1

20.

CrpykTtypa  TekctoBoro  omucanusi  s3pika  VHDL:
[IpoieMOHCTPUPOBATh YMEHHME MCIOJB30BaTh JEKJIAPAIUIO
ARCHITECTURE ©Ha npumMmepe cHuHTE3a 33JaHHOIO
1M (ppoOBOTO YCTPOICTRA.

I1K-3.3.1

21.

CrpykTtypa  TekctoBoro  omucaHusi  si3pika  VHDL:
[IpoieMOHCTPUPOBATH YMEHUE HMCMOJB30BaTh MEPEMEHHBIE U
CUTHaIbl Ha TpHUMEpPE CHHTE3a 3aJaHHOTO IHU(PPOBOTO
YCTPOICTBA.

OIIK-1.V.1

22.

CTtpykTypa  TeKcTOBOro  omucaHus  sa3pika  VHDL:
HpOI[eMOHCTpI/IpOBaTB YMCHHUC HCIIOJIb30BATh THUIIBI HAHHBIX
Ha MpUMepe CHHTE3a 3aJJaHHOT0 HHU(POBOro yCTPOMCTBA.

OIIK-5.V.1

23.

CrpykTtypa  TekctoBoro  omucaHusi  s3pika  VHDL:
[IpoieMOHCTPUPOBATh YMEHHE HCIIOJNB30BAaTh BBIPAKECHUS U
X HMHTEPHpETalnui0 B IU(POBOM YCTPOICTBE Ha MpUMEpe
CHHTe3a 33JJaHHOT0 IU(POBOTO YCTPONCTBA.

IK-1.3.1

24.

CrpykTtypa  TekctoBoro  omucanusi  s3pika  VHDL:
[TpogemMoHCcTpUpOBaTH OCOOEHHOCTH OMMCAHUS CTPYKTYp Ha
nprMepe CHHTEe3a 3a/IaHHOTO IU(PPOBOTO YCTPOICTBA.

I1K-3.3.1

25.

CTtpykTypa  TeKcTOBOro  omucaHus  sa3pika  VHDL:
[IponemoHCcTpHpOBaTH OCOOCHHOCTH OMHCAHUS TIOBECHUS HA
IpUMepe CUHTE3a 3a/IaHHOT0 LIU(PPOBOTO YCTPOICTBA.

OIIK-1.V.1

26.

CrpykTtypa  TekctoBoro  omucaHusi  si3pika  VHDL:
[IpoeMoHCTpUPOBATH 0COOEHHOCTH ONMMUCaHUs
MapajuleNbHbIX U MOCIIEI0BATENBHBIX ONIEPATOPOB HA IIPUMEPE
CHHTe3a 33JJaHHOT0 IIU(PPOBOTO YCTPONCTBA.

I1K-3.3.1

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIOIHEHUSI KYpCOBOM pabOThI
MpEJICTaBJICHEI B Ta0wmie 17.
Ta6mmia 17 — [lepedyenp TeM i1 KypCOBOTO MPOEKTHUPOBAHMSI/BBITIOJHEHUS KyPCOBOM pabOThI

[IpumepHbIi TepeyeHb TEM I KypCOBOT'O IPOSKTHPOBAHUS/BBITIOTHEHUS

Ne m/mm .
KYpPCOBOM pabOThI
Y4eOHBIM IITAHOM HE PEAYCMOTPEHO
Bompockl i mpoBeleHHS MPOMEXKYTOYHOW AaTTECTAllMd B BHIE TECTHPOBAHUS

MpEeJICTaBICHEI B Ta0umie 18.




Ta6muia 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

Ne i/t

[IpuMepHBIii IepeyeHsb BOIIPOCOB ISl TECTOB

Kon
WHMKATOpa

1

3a/iaHue 3aKphITOro THIA ¢ BBIOOPOM OJJHOTO MPABUIBLHOTO OTBETA.
HNucrpykuus: [IpounTaiite TeKCT, BBIOEpUTE IPABHIBHBIA OTBET U
3aMUIIATE aprYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETA.
Bonpoc: Kakoii mornueckuii 31eMEHT MOXKET UCIOIb30BaThCS AJIs
peanuzanuu RS-tpurrepa?

1. Hckmouaromiee MJIN

2. Irpux Hleddepa

3. Jlorumyeckoe clioxeHue

4. HWuseprop
IIpaBuasneblii orBet: 2. [ltpux Hleddepa
Oo6ocuoBanme: lltpux [ledhdepa — 310 NOrMYECKUii F7EMEHT,
BBITIOJIHSIIOLIUHN OTEPALIUIO JIOTHYECKOTO YMHOXEHUS, C TOCIIETYIONIei
uHBepcuen pesynpraTa. OH sBIsSeTCS 0a3UCHBIM JIOTHYECKUM
AJIEMEHTOM, T.€. Ha €r0 OCHOBE MOXET OBITh MOCTPOCHA JTF00ast
nudposas cxema.

3aianue 3aKphITOTrO THIA ¢ BLIOOPOM HECKOJIBKHX MPABHILHBIX OTBETOB.
HNucrpykuus: [IpounTaiite TEKCT, BEIOEpUTE MTPABUILHBIC BAPHAHTHI
OTBETa U 3aIMUIINTE aPTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.
Bonpoc: Beibepure, kakue u3 MepeyrCICHHBIX BRIPAKEHUN SIBIISTFOTCS
3aKOHaMH OyieBoil anreOpsl

1. 3aKoH UCKIIFOYEHHOTO TPETHETO

2. 3aKOH ABOWHOIO OTPHUILAHMS

3. 3aKOH BCEMHPHOTO TATOTEHUS

4. Teopema ne Moprana
IIpaBuibHbIe OTBeTHI: 2. 3aK0H ABOMHOrO oTpulianus, 4. Teopema ne
MopraHna.
Ob6ocHoBaHMe: 3aKOH UCKIIFOYEHHOTO TPETHETO SIBJISETCS AKCHOMOM, a
HE 3aKOHOM OyJNeBO# anreOpbl. 3aKOH BCEMUPHOTO TSITOTCHHUS SIBIISICTCS
(bU3UYIECKUM 3aKOHOM, a HE 3aKOHOM OYJICBOM anreOphI.

HNucrpykuus: [IpounTaiite TekCcT U ycTaHOBUTE cOOTBETCTBHE. K
Ka)KJIOM TIO3UIIMHU, JAaHHOU B JIEBOM CTOJIOIE, TTOI0EpUTE
COOTBETCTBYIOLIYIO MO3HIIMIO B IPAaBOM CTOJIOLIE.
Bonpoc: ConocraBbTe 1u(poBbIe YCTPOUCTBA M pPe3yIbTaT UX pabOTHI

1. MynbTuniaekcop

2. Hemmdpatop

3. TlapannenbHbIi perucTp

4. D-tpurrep
a. 3anuce WM XpaHeHue oaHoro 6ura uHpopmauuu b. Xpanenue
MHOTOPa3psAIHOTO TBOMYHOTO uncia. ¢. Kommyranus N BXOTHBIX
CHTHAJIOB Ha eIMHCTBEHHBIN BbIX0] d. [IpeoGpazoBanme ABOMYHOTO
KOJa B HEJABOWYHEIN.
CoorBercTBHe: | -c.2-d.3-b.4-a.

HNucrpykuus: [IpounTtaiiTe TEKCT U YCTAHOBUTE MOCJIEIOBATEILHOCTb.
3anummTe COOTBETCTBYIOIIYIO MOCIIEIOBATEILHOCT OYKB ClieBa
HaIpaso.

Bompoc: YcranoBure nocine0BaTeIbHOCTh ATAIIOB AJITOPUTMA CUHTE3A
KOMOMHAIIMOHHOTO yCcTpoiicTBa. a. CoctaBieHue TabauIbl UCTUHHOCTH
b. CocraBnenue gornyeckor GyHKIuU ¢. MUHMMHU3ALUS JIOTHYECKOM

OIIK-1




¢byakunn d. Onrucanue JOTUKH pabOThl YCTPOMCTB
IIpaBuibHasi mocjae0BaTeIbHOCTD: d, a, b, C

3aaHue OTKPBITOrO TUIIA.

HMucrpykuus: [Ipounraiite BOIIPOC U TaliTe€ pa3BEPHYTHIM OTBET.
Bonpoc: O6bsicHuTE conep)kaHre M Ha3HAYEHUE TIEPBOTO Tara
JITOPUTMa CUHTE3a KOMOMHAIIMOHHBIX YCTPOUCTB.

OTBeT: ANTOPUTM CHHTE3a KOMOWHAIIMOHHBIX YCTPONWCTB HAYNHACTCS C
OMUCaHUs 33]1a4M, ONPEACIICHUS KOJIMYECTBA BXOJO0B U BHIXOJI0B
OyAylIero yCTpoiucTBa M Y€TKOTO OIpeIeIeH s IOTUKA paboThl
YCTPOMCTBA, CIIOCO0a KOJUPOBAHUS BXOTHBIX JTAHHBIX U METOA
OTOOpaKEHHS Pe3ybTAaTOB €ro padboThl. /{15 0THOTO U TOTO XKe
YCTpONCTBAa BO3MOXKHA pa3JIMuHAs CXEMOTEXHUUECKAs peaau3alus,
KOTOpasi 3aBUCUT OT Pe3yJbTAaTOB MEPBOr0 dTana aJrOpUTMa CUHTE3A.

3agaHue 3aKpBITOrO TUIMA C BBIOOPOM OJHOTO NMPaBHIIBHOTO OTBETA.
HNucrpyknus: [IpounTaiiTe Bonpoc, BbiOepuTe OAUH NMPABUJILHbBIN
OTBeT U 3anummTe ero Homep. /laiite o6ocHOBaHue.

Bonpoc: BeiOepute u3 npeacrabieHHbx BapuanToB CAIIP ms
MIPOSKTUPOBAHUS U OTJIAAKH LHU(POBbIX ycTpoiicTB Ha [TJINC

1) Matlab

2) AutoCad

3) Quartus Prime

4) Kompas

BaHaHI/IC 3aKpBITOTO THUIIA C BI)I60p0M HCCKOJIBKHX IIPaBUJIBHBIX OTBETOB.

HNucTrpykuus: IlpounTaiiTe Bonpoc, BbidepuTe HECKOIbKO
NMPaBUJILHBIX OTBETOB U 3aNMIINTEe UX HOMepa. JlaiiTe 000cHOBaHMe.
Bonpoc: xakue 13 MepeunciIieHHBIX Y3JI0B [U(PPOBBIX YCTPOHCTB
peanuzoBanbl B CAIIP Quartus Prime B kauecTBe Merad yHKIIHA:

1) mormdeckwii anemeHT "uckiovaromee MJIA"

2) cueT4YHK

3) xomnaparop

4) D-tpurrep

5) HCTOYHUK IIU(PPOBOTO MUTAHUS

3a/iaHue 3aKphITOTO THUIIA HA COMOCTABIICHUE.
Nucrpykuus: IIpounTaiite Bonpoc u ycranoBute coorsercreue. K
KaK10H MO3UIIMHU, JAHHOH B JIEBOM CT0JI01Ie, MOx0epUTe
COOTBETCTBYIOLIYIO MO3ULMIO B MIPABOM CTOJIOLE.
Bonpoc: conoctaBbTe OMOIMOTEYHBIE 0J10KH ITU(GPOBBIX y3JIOB U
Ha3BaHUs cTaHAapTHHIX Oubnmorek B CAITP QuartusPrime, B koTopbIx
PaCIOJIOKEHBI ATH OJIOKH

1. Merapynknuss LPM_ADD SUB

2. Meradyakuus LPM_SHIFTREG

3. Mera¢pynkuus FIR 11

4. Merabynakuusi RAM: 2-PORT
A. DSP/Filters B. Basic Functions/Arithmetic C. Basic Functions/On
Chip Memory D. Basic Functions/Miscellaneous

3ajiaHue 3aKphITOro THMA Ha YCTAaHOBJICHUE MOCIE0BATEIbHOCTH
HNucrpyknus: [IpounuraiiTe BONpoc U yCTAHOBHUTE MOCJI€10BA-
TeJbHOCTD. 3ANNIINTE COOTBETCTBYIOLIYIO MOC/I€A0BATEIBHOCTD
OyKB cJieBa HANIPAaBO.
Bompoc: YcranoBurte nocine0BaTeIbHOCTh 3TAIlOB KOMITHIISILIUA
npoekTa B Quartus Prime:

e 1) COopka npoekTa

OIIK-5




e 2) Co3naHue CIMCKa COSAMHEHUI
e 3) Ananus u Cunres

e 4) KommoHoBKka

e 5) Bpemennoii ananus

3aaHue OTKPBITOrO TUIIA.

HMucrpyknus: IIpounTaiiTe BONpoc, 3aMIINTE Pa3BePHYThIH 0TBET.
Bonpoc: Uto Takoe Bepudukarus npoekra? Kakue Buasl Bepuduranuu
Brl 3Haere?

3aJaHue 3aKpBITOrO TUIMA € BBIOOPOM OJHOTO MPaBUIIBHOTO OTBETA.
HNucrpykuus: IIpounTaiite Bonpoc, Bbi0epuTe OAUH NPABUJILHBIH
OTBET M 3anuiIuTe ero Homep. /laiite o6ocHOBaHme.

Bonpoc: BeiOepuTe U3 MpEACTaBICHHBIX onepaTopoB sa3bika VHDL
OIIepaTop, OTHOCAIIUICS K CTPYKTYPHOMY THILY OIIMCAHUS IIPOEKTOB!
1) mpocToe curHanbHOE MPUCBAaUBAaHUE

2) omeparop process

3) onepaTop port map

4) onepatop case

3a;[aH1/1e 3aKPBITOTO THUIIA C BBIGOpOM HCCKOJIBKHX IIPAaBUJIbHBIX OTBCTOB.
Hucrpyknus: [IpounTaiiTe Bonpoc, BbiOepuTe HECKOJIbKO
NPAaBWIBHBIX OTBETOB M 3alMIINTEe UX HOMepa. /laliTe 000cHOBaHMe.
Bomnpoc: kakue u3 nepedrcieHHbIX oneparopoB sa3bika VHDL aBnsitoTcs
[apauIeIbHBIMU OIIEpaTOPaAMU:

1) process

2) while

3) if-else

4) when

5) case

3aziaHue 3aKpBITOTO TUIIA HA CONOCTABIICHUE.
HNucrpykuus: IIpounTaiiTe Bonpoc u ycraHoBure coorsercreue. K
KAX/101i MO3UIUM, JAHHOH B JIEBOM CTOJ101€e, oA0epuTe
COOTBETCTBYIOIIYIO MO3UIMIO B IPABOM CTOJI0LE.
Bonpoc: conocraBbTe 3Tanbl NPOSKTUPOBAHUS LU(POBOTO YCTPOHUCTBA
B Quartus Prime 1 mporpaMMHbI€ HHCTPYMEHTBI JJI UX BBIITOJHEHUSI.
1. Onucanue npoexra
2. Komnuisinuyst npoekTa
3. MonenupoBanue
4. ITpomMBKa Ha OTJIAIOYHYIO TUIATY
A. Ytunura Programmer B. I'padudecknii unu tekctoBsiit pegaktop C.
HNuctpyment Compile Design D. YTunura ModelSim

3aanue 3aKpHITOTO THIA HA YCTAHOBIICHUE TIOCTIEI0BATEIIBHOCTH
HNucrpyknus: [IpouyuraiiTe BONpoc U yCTAHOBHUTE MOCJI€10BA-
TeJIbHOCTh. 3aNMIIUTE COOTBETCTBYIOLIYIO MOCJIEI0BATEIBLHOCTD
OyKB cJieBa HANIPAaBO.
Bompoc: YcranoBure nocine1oBaTesIbHOCTh AEHCTBUM ITPU CO3aHUU
npoekta B CAIIP Quartus Prime:

e A) Bribop Tuna mpoekra

e B) Bribop cemelicTBa ¥ TUITa MEKPOCXEM

e () BbiOop MHCTPYMEHTOB CTOPOHHUX MPOU3BOAUTEIICH

e D) Onpenenenue pabovero karajora ¥ UMEHH MPOCKTA

e E) JlobGaBnenue BHEMHUX (aiiaoB

3aaHue OTKPBITOrO TUIIA.
Nucrpyknus: IIpounTaiiTe BONpoc, 3aMIINTE PA3BEPHYTHIH 0TBET.

ITK-1




Bomnpoc: Kakue a3p1ku onvicanus annapaTtypsl Bel 3Haere?

1 3agaHue 3aKpBITOrO TUIMA C BBIOOPOM OJHOTO NMPABUIILHOTO OTBETA. I1K-3
HNucrpyknus: [IpounTaiiTe Bonpoc, BbiOepuTe 0OMH NPABUIbHBIN
OTBeT U 3anummTe ero Homep. /laiite o6ocHOBaHue.

Bonpoc: BriGepuTe U3 NpeaCcTaBICHHBIX BAPHAHTOB CXEMOTEXHUYECKOE
yJIydllIeHHue, nosgsusLIeecs B npouecce passurus [1JIM u IIMII:

1) noGaByieHHE TOTIOJHUTEIBHBIX TEPMOB

2) IByHaIpaBJEHHbIE BHIBOJIbI

3) peasn3arusi CKOOOYHBIX BBIPAKEHUI

4) paciumpeHue 1o BeIX0JaM

2 3a/iaHue 3aKphITOrO THIA ¢ BBIOOPOM HECKOJIBKHUX MPABUIIbHBIX OTBETOB.
HNucTrpykuus: IlpounTaiiTe Bonpoc, BbidepuTe HECKOIbKO
NMPaBUJILHBIX OTBETOB U 3aNMIINTE UX HOMepa. JlaiiTe 000CHOBaHMe.
Bonpoc: xakue u3 NepeuncieHHbIX TUIIOB MUKPOCXEM OTHOCSTCS K
mukpocxemam [IJIMC:

1) nporpaMMupyeMsl€ 110JIb30BATEIEM BEHTUIILHBIE MAaTPULIbI

2) onepaTUBHBIC 3aIIOMUHAIONINE YCTPOHCTBA

3) nporpamMmmupyemasi MaTpu4Hasi JIOTUKa

4) cucTeMbl-Ha-KpUCTaJIIe

5) MUKpOIIPOLIECCOPHI

3 3aJjaHue 3aKpBITOrO THIA HA COMTOCTABIICHHUE.
HNucrpykuus: IIpounTaiite Bonpoc u ycraHoBuTe coorsercreue. K
KaKI0H MO3UIMHU, JAHHOM B JIEBOM CT0J101Ie, Moa0epuUTe
COOTBETCTBYIOIIYIO MO3ULHUIO B IPABOM CTOJI0LE.
Bomnpoc: conocrassTe nepeunciennbie Mukpocxemsl [IJINC u
IIOKOJIEHUS. K KOTOPBIM OHHU OTHOCSITCSI.

1. Cucrema-Ha-KpucTaLie

2. Ciio>kHbIE POrpaMMHPYEMBIE JIOTUUECKHE YCTPOKCTBA

3. IIporpamMmmMmupyembie TOTHYECKUE MATPHULIBI

4. bazoBble MaTPUYHbBIE KPUCTAIIIbI
A. IlepBoe nokonenue nepsoro tumna B. [lepBoe nokosienre BTOporo
tuna C. Tperse nokosnenne D. Bropoe nokosieHue nepBoro Tumna

4 3ajaHue 3aKphITOrO TUIA HA YCTAaHOBJIEHUE MOCIE0BATEIbHOCTH
HNucrpykuus: [IpouyuraiiTe BONPOC U YCTAHOBHUTE MOCJI€10BA-
TeJbHOCTh. 3ANIMIIMTE COOTBETCTBYOLIYIO MOCIEA0BATEIBbHOCTD
OYKB cJieBa HAIIPpaBo.
Bomnpoc: YcranoBure nocnenoBarebHOCT, MUKpocxeM BMK B nopsinke
YCIIOXKHEHUS UX apXUTEKTYPHBIX IIPAU3HAKOB:

e A) brounsie BMK

e B) ASIC BMK

e () Kananpasie BMK

o D) BMK "mope BenTmieit"

5 3aaHue OTKPBITOrO TUIIA.
HMucrpyknus: IIpounTaiiTe BONpoc, 3aMIINTE PAa3BEPHYThIH OTBET.
Bomnpoc: Yro nporpammupyrot B [VIUC? |
1 Tum) 3ananve KOMOMHHPOBAHHOTO TUIIA C BEIOOPOM OJHOTO BEPHOTO OTBETA U3 YETHIPEX
MPeJIOKEHHBIX U 000CHOBaHHWEM BbIOOpA CUMTAETCS BEPHBIM, €CJIM MPaBUWIBHO yKa3aHa Ludpa
U TIpUBEICHBl KOHKPETHBIC AapryMEHTBI, HUCIOJb3yeMble Tpu BbIOOpe oTBeTa. I[lomHoe
COBIAJIEHUE C BEPHBIM OTBETOM OLleHHUBaeTcs 1 6amioM, HEBEpHBIN OTBET WM €r0 OTCYTCTBUE —
0 6amnos.
2 tun) 3ajaHue KOMOMHMPOBAHHOTO TUIIA C BHIOOPOM HECKOJIBKUX BapUaHTOB OTBETA U3
MPEUIOKEHHBIX U PAa3BEPHYTHIM OOOCHOBAaHWEM BBIOOpA CUMTAETCSI BEPHBIM, €CIIM MPABHIBHO




yKa3aHbl MUGPBI ¥ TPUBEACHBI KOHKPETHBIC apryMEHTBI, HCIIOJIb3yEeMbIE IPH BHIOOPE OTBETOB.
[TomHOE COBMajicHUE ¢ BEPHBIM OTBETOM OIleHUBAeTCs | 0ayuioM, eclid AOIMYIIECHBI OMMMOKH WITH
OTBET OTCYTCTBYET — () 6aIIoB.

3 tum) 3agaHue 3aKpHITOTO THUIIA HA YCTAHOBIICHUE COOTBETCTBUS CUMTACTCS] BEPHBIM, €CITH
YCTaHOBJICHBI BCE COOTBETCTBUS (IMO3MIIMU W3 OJHOI'O CTOJOIla BEPHO COIOCTABIICHBI C
MO3ULIMSIME ApyToro ctojoia). [lomHoe coBnazeHne ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 Gamiom,
HEBEPHBIN OTBET WK €ro oTcyTcTBHE — () OaIIoB

4 Tum) 3amaHWe 3aKpHITOTO TUMA HAa YCTAaHOBJIICHHE IOCIICIOBATEIHBHOCTH CUUTACTCS
BEpPHBIM, €CJIM TPABWJIBHO YyKa3aHa BCS IocienoBareiabHOCTh Iudp. [loaHoe coBmaaeHHe C
BEPHBIM OTBETOM OIleHUBaeTCs | Oayiom, eciu JOMyIIEeHbI OMMMOKU UITH OTBET OTCYTCTBYET — 0
0aJIoB.

5 Tun) 3aiaHue OTKPHITOTO TUIIA C PAa3BEPHYTHIM OTBETOM CUHMTACTCSI BEPHBIM, €CITH OTBET
COBIAJACT C OTAJIOHHBIM II0 COACPXKAHWIO W TOJHOTe. IIpaBUIBHBIA OTBET 3a 3aJaHuC
orieHuBaeTcs B 3 Oalia, €Ciu JAOIyIIeHa O/THa OITNOKa \HETOYHOCTh \ OTBET MPABWIBHBINA, HO HE
MOJHBIN - 1 O6amn, ecnu gomymieHo Oosiee 1 ommOKY \ OTBET HEMPABUIBHBIN \ OTBET OTCYTCTBYET
— 0 OamoB.

[TepeyeHr TeM KOHTPOJBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIMXCA 3a0YHON (POpMBI
oOydeHus1, IpeCTaBIeHbI B Ta0bmuie 19.

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEACIAIOIIME  IMPOLEAYphl  OLEHUBAHUSA
UH/MKATOPOB, XapaKTepU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax ['YAIIL, pernameHTUpyOIUX NOPSAOK M MPOLEAYPY
IPOBEIEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMPOMEKYTOUHON aTTecTallMy 00ydaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus JUIsl 00 yJarOIIUXCs 0 OCBOCHUIO JUCITUTIIMHBI

11.1. MeTtonuueckne yKazaHUs I OOYYArOIIMXCS 10 OCBOCHHMIO JIGKIIMOHHOTO
MaTepuania.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe W SICHOE W3JIOKEHHE ydeOHOoro marepuana. HasHadeHune COBpEMEHHOM JeKIMHU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALMIO MO TEME, & B OCBOCHUU
(dyHaaMeHTaNbHBIX MPOOJIEM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEUIIHMX
JOCTH)KEHUH HaydHOM MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METOI0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U UHPOPMALMOHHYIO QYHKIUH. JIeKIHs pacKpbIBaeT NOHATHIHBIN anmapat
KOHKPETHOW 00JIacTH 3HaHus, €€ MpoOJeMbl, JaeT LEIbHOE MPEACTaBIEHHE O IUCLMIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMU.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUH 00yYarOIUMUCS JIEKIIMOHHOTO MaTepuaa:

— TIIOJIy4YCHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX OIpPEAEIIIEeTCS LeJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TIOJIy4€HHE OIbITa TBOPUYECKOH pabOThI COBMECTHO € IPENOJaBaTEIEM;

— pa3BUTHE NPOPECCHOHATBHO-JIENOBBIX  KAauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TIOSIBIIEHHUE HEOOXOAMMOr0 MHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITETILHOM PabOThI;

— IOJIy4eHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHUKH U O
IIPOTHO3€ UX Pa3BUTH Ha OJMIKAMIINE TOIbI;




— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepualn (BBIACNIATH TJIaBHBIE MBICTH U
MOJIOKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
dopmynHupoBKax);

—  TIOJy4eHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCSA JAEMOHCTpalUMed ClaiioB U
UCIIONIb30BAaHUEM pa3JaTOYHOrO0 MaTepuaja MpH MPOBEISCHUU KOPOTKHX JHUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHHS OTICIBHBIX TEMATHK 10 JUCITUTIINHE.

11.2. MeTtonuueckne ykKazaHus IJIsi OOy4YalOIMUXCA IO MPOXOXKICHUIO MPAKTHUYECKHUX
3aHIATHI

[IpakTrueckoe 3aHATHE SBISICTCS OJHON M3 OCHOBHBIX (DOpM OpraHm3anuu y4yeOHOTo
mporecca, 3aKII0YaroNIasicss B BEITOTHEHUN 00YJalOIIMMUCS MO/ PYKOBOJCTBOM TPEIoaBaTes
KOMIUIEKCa YYEOHBIX 3aJaHWi C 1EJbI0 YCBOCHUS HAYYHO-TEOPETHYECKHX OCHOB Y4eOHOMH
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIBITA TBOPUECKOH EATETHHOCTH.

[lenpr0 MpakTHUECKOTO 3aHATHUS JUISI 00YUAIOMIErocs SBJISCTCS MPUBUTHE 00yUYaIOIIUMCS
YMEHHH U HaBBIKOB MTPAKTUYECKOU IEATENBHOCTH 110 U3YyYaEMOW TUCLIUIIIMHE.

[Tnanupyembie pe3ybTaThl TP OCBOCHUH O00YYAIOIIUMCS TIPAKTUYSCKUX 3aHITHMA:

— 3aKkperuieHue, yriayOJleHHWe, pacllMpeHre W JAeTalu3alis 3HAHUW T[PU PEIICHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBIAQJCHHE HOBBIMH METOJaMH M METOAMKAMHU HW3YYeHHUs KOHKPETHOW Yy4ueOHOI
JHUCIUATLINHEL

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHEHMS 3aJaHUIL;

— ofecrniedueHne palMOHAIBLHOTO COYETAaHUs KOJUICKTUBHON M WHAMBUAYAJILHON (Gopm
oOyueHusl.

TpeboBaHus K MPOBEACHUIO MPAKTUICCKUX 3aHATUN

[IpakTuueckue 3aHATUS MPOBOASTCS B WHTEPAKTHUBHOW (opme - pa3dop U pelieHue
CUTYallMOHHBIX 3aJa4 Ha 3asBJICHHbIe TeMbl. Ha mnpakTHueckoM 3aHATHM NPENoaaBaTElb
pa30bupaer TUMOBYIO 3ajady B MepBoil yacTu 3aHsaTHs. [lanee oOyuaronipecs: caMOCTOSATEIbHO
MOBTOPSIIOT COOTBETCTBYIOIIME NEHCTBUS Ha KommbioTepe B cpenae Quartus Prime Bo BTOpOH
yactu 3aHATUsA. OOyuaronuecs JOKHBI MPOJIEMOHCTPUPOBATH HA KOMITBIOTEPE OCBOCHUE TEMBbI
Y YMETb OTBETUTH HA BOIPOCHI, OTHOCSALIUECS K XOIY PELIEHUS.

11.3. Meronuueckue ykasaHus Ui OOy4aroIIMXCsS IO BBIMOJHEHUIO JaOOpaTOPHBIX
pabor

B xopme BbImonHEHHS J1a0OpaTOpHBIX paboT oOyyaromMHcs IOJKEeH YIrIyOuTh H
3aKpEeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJIAJEThb COBPEMEHHOM METOAMKONM M TEXHMKOH
HKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTHKOH OO0Yy4arolerocs.
BeinosnHnenune 1abopaTopHbeIX paboOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YaCTEeH U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonaenne nabopaTopHBIX pabOT OO0ydaromUMCs SIBISIETCS HEOTHEMJIEMOW YacThIO
U3YyYeHHs] TUCLMIUIMHBL, OIpeNensieMoil y4eOHbIM IUIAaHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreurBaroIUM pelIeHUe CIeIyIOIMX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMSA TIPOLIECCOB, SIBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIHUILINHBI;

— 3aKpeIUIeHHe, pa3BUTHE U JeTalu3alus TEOPEeTHMYECKUX 3HAHWM, MOJIY4YEHHBIX Ha
JCKIHSIX;

—  TIOJy4YeHHE HOBOW MH(POPMAIIMH 110 N3y4aeMOU TUCIUILUIMHE,



— TIpHOOpeTeHHE  HABBIKOB  CAMOCTOSTEIBHOW  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3agaHue ¥ TpeOOBAaHHUA K IIPOBEACHHIO JJA0OPATOPHBIX padoT

Ilepen  BbIMOJMHEHHMEM  JIAOOPATOPHBIX  pabOT  CTYAEHT  JOJDKEH  U3Y4YUTh
COOTBETCTBYIOIIMK TEOPETHYSCKUH MaTepHall, a TaKXKe IMOJNYYUTh Yy TPEroaaBaTeis
WHANBUAYAIbHOE 3a/JlaHhe, KOTOpOoe€ OH OyAeT BHINOIHATH B MPOIECCEe MPOBEICHUS
nabopaTopHOH PabOTHI.

Crpykrypa u dhopMa oTyeTa o 1abopaTopHOii paboTe

Otuer o maboparopHOil paboTe MOKEH COAEpPKATh CBEICHUS, HIUTFOCTPUPYIONIUE
BBITIOJITHEHHE CTYJIECHTOM J1abopaTopHOl pabOThI: Ienbh pabOThI, OMUCAaHWE JTAaOOpPaTOPHOU
YCTaHOBKH, UHANBUIYAILHOE 33/IaHUE, TPOIIECC BHITIOTHEHHS pabOThI, pe3yIbTaThl H3MEPEHUH,
HEOOXOIMMBIE PAaCUEThI, BBIBOJIBI.

TpeboBanust k ohopMIIEHUIO OTYETa O JIabopaTOpHO paboTe

bnaHk TUTYIBHOTO JHCTa OTYETa O J1abopaTopHOM paboTe pacroyiokeH Ha caiite ['YAIL
http://guap.ru/guap/standart/titl_ main.shtml. Otder momxeH ObITH OdGOpPMIIEH TIO MpaBHIIAM
0 OpMIICHHS TEKCTOBBIX JTOKYyMEHTOB B cooTBeTcTBUU ¢ ['OCT 7.32-2017.

11.4. MeTtonuueckue yka3zaHUs ISl OOYYaIOIIMXCS 10 TPOXOXKICHUIO CaMOCTOATEILHON
paboThI

B xone BeIMOSHEHUSI CaMOCTOSITEIBHOW pabOThI, 00yJarONTUiCs BHITOJHAET PaboTy 1o
3aJIaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE MpErojaBaTelisi, HO 0e3 ero HemoCpeICTBEHHOTO
YYaCTHS.

Jnst oOyyaromuxcs 1Mo 3a04HOM ¢opme 0O0ydeHHus, caMOCTOsTeIbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJILHYIO PaboTYy.

B mporecce BHIMOTHEHHSI CaMOCTOSTENLHON paboThl, y obydaromerocs GopMUpYeETCs
nenecooOpa3Hoe IMIaHUPOBaHUE paboyuero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKA B YCBOGHHUW U CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHUM, 00ECIeYrnBaeT BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHs, IIOMOTAeT TOJYYHUTh HABBIKK TOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHHI.

MeroauyeckuMHu ~ MaTepUallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTty
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIHUILIHHE;

— METOJMYECKHE YKa3aHUS IO BBHIMOTHECHUIO KOHTPOJIBHBIX PAa0OT (i1 00yJaromuxcs
110 3204HOM (hopMme 0OyUueHUs).

11.5. Meronuueckue ykazaHus s OOYYaIOMIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI YCTIEBA€MOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayeCTBA 3HAHUM
00ydJaronuxcsi, OCYIIECTBIIEMOTO B TEUYEHHE ceMecTpa (CeMecCTpoB) Ha JIabOpaTOPHBIX
3aHSTHSIX 110 HECKOJIIBKUM KPUTETPHSM C LIEIbI0 OLIEHUBAHUS X0Jja OCBOCHMSI TUCLUIUINHBIL:

- KOJIMYECTBO JIaOOpaTOPHBIX pabOT, KOTOPOE CTYJEHT YCHeN BBIMOJIHUTh U 3alIUTHTDH
KaK B OTBEJICHHBIE JJIS1 3TOT0 KaJEeHIapHbIE CPOKHU, TAK U B TEUEHHE CEMECTPA B LIEIOM.

- TEMIlI U Ka4eCTBO BBIMOJIHEHMsI JTAOOPATOPHBIX PabOT, T.K. YCIEUIHOE BBIMOJIHEHHE
7a00paTOpHBIX pabOT CTYIEHTOM BO3MOXKHO TPH COOTBETCTBYIOIIEM OCBOCHHMU TEKYILETO
JIEKIIMOHHOTO U MPEbIIYLIETo IJabopaTOPHOro MaTepHara.

- OIIGHKHM, TOJIyYEHHBIE CTYJCHTOM IO pE3YJbTaTy 3alluThl KaXJOW J1abopaTOpHOM
paboTHI;

- TeKymas paboTa CTyJeHTa Ha MPAKTUYECKHUX 3aHITUSX.



Ucnonbzyemas B ['YAII monynpHO-peiiTuHroBas cucrema (cM. Ilonoxxenne «O Tekyiiem
KOHTpPOJIC YCIIEBAEMOCTH M MPOMEXKYTOUHOM arrectanuu cTyaeHToB ['YAII, oOyuaromuxcs mo
nporpaMMbl  Beicuiero oOpaszoBaHusi» u Ilonoxenne «O MOIyIbHO-PEHTHHIOBOM CcHCTEMeE
OIICHKM KauecTBa yueOHOW paboThl ctyneHtoB B ['YAII») mpemycmarpuBaeT (GopMupoBaHue
UTOTOBOW OLIEHKH HA OCHOBE MPOXO0KJEHUS TEKYILIEro KOHTPOJIS yCIIEBAEMOCTH (B CEMECTPE) U
IPOXOXKACHUS MPOMEXKYTOUHOM arrecTali. bambl, oTBeaeHHble Ha pabOTy B CEMECTpe,
HAYUCIIAIOTCS 32 MOCEUICHUE JIGKIMOHHBIX U NMPAKTUYECKUX 3aHATUNA W BBINOJIHEHHE U 3alUTY
1abopaTOpHBIX PabOT, MPUYEM KOJTMYECTBO OAJIIIOB 3aBUCUT OT OIEHKH, TIOJYYCHHOM 3a 3alTuTy
Kax/10i 1abopaTopHoii paboTsl. JlononHuTenbHbIe OOHYCHBIE OaNIBl MOTYT OBITH HAYHCIICHBI 110
UTOraM padoThl CTY/IEHTA Ha MPAKTUYECKUX 3aHATUSIX. TakuM 00pa3oM, UTOroBast OIIEHKA MOXKET
ObITh HIDKE MOJYYEHHOW Ha MPOMEKYTOUYHOM aTTeCTallud NpU CIa0bIX H/MIM HETOJHBIX
BBIMIOJTHEHHUH U 3alIUTe Ja00paTOpHBIX paboT B TEUEHHE CEMECTpa.

11.6. MeTonuueckne yka3aHUs I 00YYaIOUIUXCS 10 MPOXOKACHUIO TMTPOMEKYTOUHOM
aTTeCTallHH.

[Ipomexyrounas  arTectauus  oOydalolIUXCsli — MpeAycMaTpUBAaeT  OIICHUBAaHHE
IPOMEXYTOUHBIX ¥ OKOHYATENbHBIX Pe3yabTaToB 0OyueHHs mo aucuuruinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYYEHHBIX OOydYalomMMCs B IpoLecce
U3y4eHHs BCeH AMCUUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITENIbHONU paboThl, CIOCOOHOCTH
OPUMEHSTh MX JUIS pEIICHUs MPAKTUYeCKUX 3aJady. DK3aMeH, Kak MpaBuiIo, MPOBOAUTCS B
NepuoJT SK3aMEHAI[MOHHOM CEeCCHMM M 3aBEpIIaeTCs AaTTEeCTAllMOHHOM OLEHKOM «OTIMYHOY,
«XOpOILIO», «YIAOBIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIbHO». [l JaHHOW JUCHMILIUHBI
9K3aMeH MPOBOJIUTCS B IIEPBOM U3 JBYX CEMECTPOB, OTBEICHHBIX HA JUCIHILINHY, 1 HalpaBJIeH
Ha TPOBEPKY CHOPMHUPOBAHHOCTH WHAWKaTopa KkommeTeHiuid "3Hate". Jlma oskx3ameHa
bopMUPYIOTCS  TEOpEeTUYEeCKHe BOMPOCHl (cM. TaOm.15), W3 KOTOPHIX COCTaBISIOTCS
9K3aMEeHallMOHHBIE OMIIEThI, BKIIOYAIONINE 10 IBa BOIIPOCa.

— 1uddepeHIMPOBaHHbBI 3a4eT — 3T0 (¢GopMa OLEHKM 3HAaHUH, IOJy4eHHBIX
oOy4aromuMcsl TpU U3YYEHUU AUCLUUILINHBI, PU BBIMOJIHEHUN KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HUCCIIEJOBATENBCKUX pabOT U MPOXOXKACHUN MPAKTUK C aTTECTAIMOHHON OLIEHKOM
«OTJIIMYHO», «XOPOILO», «YyIOBJIECTBOPUTEIBHO», «HEYAOBIETBOPUTENbHOY». Jlns maHHOU
TUCUUIUTMHBL AU depeHInpoBaHHBI 3a4eT TPOBOJUTCS BO BTOPOM M3 JBYX CEMECTPOB,
OTBEJICHHBIX HA JWUCLUUIUIMHY, U HaIlpaBJIeH Ha NPOBEPKY C(HOPMHUPOBAHHOCTH HHIMKATOpa
komrereHimii  "Ymers".  JuddepeHunpoBaHHBI  3aueT  MPOBOAUTCS IO  Ouieram,
c(hOopMUPOBAHHBIM M3 BOMPOCOB MPAKTHUYECKOW HAMpPaBJICHHOCTH (cM. Tabi.16): kpome Omiiera
CTYACHTY BbIa€TCS BapHaHT IIU(PPOBOrO YCTPOMCTBA, HA IPUMEPE CHHTE3a KOTOPOTO B MaKeTe
CAIIP Quartus Prime Lite Edition cTyneHT m0opKeH MpOAEMOHCTPUPOBATh YMEHHS paboTaTh ¢
naketoM u c s3pikoM VHDL. JluddepennmpoBanHbiii 3a4eT MPOBOIUTCS B JabopaTopuu
U(PPOBOH CXEMOTEXHUKH Ha KOMIBbIOTEpax HemocpeAcTBeHHO B makere Quartus Prime Lite
Edition.



Jluct BHeceHUs: M3MEHEHUH B pabouyto MporpamMmy JUCIHUILTAHBI
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