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AHHOTaUs

Jucuunnuaa «lIporpamMmupyeMble JOrMYECKHE€ HHTETPAIbHBIE CXEMBI» BXOJIWUT B
o0pa3oBaTeNpHYI0 TMPOTrpaMMy BbICIIET0 0Opa3oBaHUsi — TMporpammy OakaiaBpuaTta IO
HarpaBjeHuto noarotoBku/ crenuanbHocTH 11.03.01 «PaamorexHukay HampaBIEHHOCTH
«PamnoTeXHUYECKUE CUCTEMBl W WX OJKCIUTyaTamus». JucnumivmHa peanusyercs kKadempoi
«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 MHXXEHEPHON A TeIbHOCTH

OIIK-5 «CnocobeH pa3pabaTeiBaTh aJTOPUTMBI U KOMITBIOTEPHBIE IPOTPaAMMBI,
MPUTOHBIC JIJIS1 TPAKTUYECKOTO TPUMEHEHU S

[TIK-1 «Crioco6eH BBIMOJTHATh MAaTEMAaTHUYECKOE MOJICITMPOBAHNE OOBEKTOB U MPOIIECCOB
M0 TUIMOBBIM METOJUKAM, B TOM YHUCJE C MCIOJb30BAHUEM CTaHAAPTHBIX MMAKETOB MPUKIIATHBIX
IIporpamm, a TAKXKe C UCIOJIb30BaHUEM METOJIOB HCKYCCTBEHHOTO MHTEIIJIEKTA)

[MIK-3 «CnocobeH OCyIIeCTBISATh, COOp M aHANU3 WCXOMHBIX JAaHHBIX IS pacuera u
IIPOEKTUPOBAHUS JETANIEH, Y3JI0B U YCTPOMCTB PAAUOTEXHUYECKUX CUCTEM

Conepxanve AMCHUIUIMHBI OXBaThIBAET KPYI BOIPOCOB, CBSI3AHHBIX C HM3Y4YEHHEM
COBPEMEHHON METOJIOJIOTHH Ppa3pabOTKU W CPEICTB pealM3allid yCTPOUCTB IU(poBOit
00pabOTKH CUTHAJIOB C UCTIOJIB30BaHUEM MHUKPOCXEM MPOTPAMMHUPYEMOH JIOTHKH.

[IpenogaBanue AUCHUIUIMHBI MpeAycMaTpUBaeT cienyromue QopMbl OpraHu3aluu
yaeOHOro mporiecca: JISKIUH, 1ab0paTopHbIe padOThI, MPAKTUISCKUE 3aHATHS, CAMOCTOSTEIIbHAS
pabota oOyuaromerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIS: TEKYIIMMA
KOHTPOJIb YCTIEBAEMOCTH, TIPOMEKYTOUHAs aTTecTanus B popme 1udPpepeHInpoBaHHOTO 3a4eTa.

OOmiast TpyA0EMKOCTh OCBOCHHS IUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX eauHUI], 288
4acoB.

S3bIK 00yUYeHUSs IO JUCIUILTUHE KPYCCKHMA »



1. TlepedeHb MIAaHUPYEMBIX PE3YJIHTATOB OOyUEHUS IO JUCIUILTHHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

Lenpto npenogaBanus aucrumiuasl "TIJIMC" sBnsercs mpopoinkeHue u yriryOneHue
M3YYEHHUS CXEMOTEXHUKHU YCTPOUCTB LUPPOBOI 00pabOTKM CUTHATIOB, U3yYEHHE TEOPETUUECKUX
BOIIPOCOB, CBSI3aHHBIX C METOJIOJIOTHEH MPUMEHEHUS MHUKPOCXEM IMPOTrpaMMHUPYEMON JIOTHUKH,
OCBOEHHE TeXHOJIOruM npoekTrupoBanusa yctpocts LIOC ¢ ucnonszoBanuem [1JIVC.

1.2. JlucuuniauHa BXOAWUT B COCTAaB 005A3aTENIbHON YacTH 00pa30BaTEIbHON MPOrpaMMBbl
BhIcIIeTO oOpasoBanus (naiee — OIT BO).

1.3. TlepedeHb IIIaHUPYEMBIX PE3YIHTATOB 00YUEHUS MO JUCLUIUINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMHU pe3ysibratamMu ocBoenust OIT BO.

B pesynbrate m3yueHUs AUCHUIUIUHBI OOYYAIONIUICS JODKEH 001alaTh CIETYIOIUMU
KOMIIETEHIIMSIMU WIIA UX 4acTAMU. KOMIIETEHIIMM U MHIMKATOPBl UX JTOCTUKEHUS NPUBEACHBI B
tabnure 1.

Ta6mmma 1 — [lepedeHs KOMITETEHIIMIA ¥ UHIUKATOPOB MX JTIOCTHIKCHUS

Konu
Kareropus (rpynna) Kon u HanMeHoBaHME HHAMKATOpa
HAaUMEHOBAHHE
KOMIETEHIINH JOCTUKEHUS] KOMITETEHIIUU
KOMIIETEHIINH
OIIK-1 Cnocoben
HCIIOJIb30BaTh
MOJIO’KEHUSI, 3aKOHBI
1 METOJIEI ’ OIIK-1.Y.1 ymeTh NpuMeHATHh PU3NIECKHUE
Oo6menpodeccnoHanbHbIE 3aKOHBI 1 MAaTEMATHYECKUE METOIBI IS
€CTECTBCHHBIX HAyK
KOMIIETEHIIHH pelIeHns 3a/1a4 TEOPETUYECKOro U

Y MaTeMAaTUKH IS
pelieHus 3aaa4y
WHKEHEPHOM
ACATCIIbHOCTHU

MIPUKIIQJHOTO XapakTepa

OIIK-5 Cnocoben
pa3pabaTbIBaTh
QITOPUTMBI U
Oo6menpodeccnoHaTbHBIE | KOMITBIOTEPHBIC
KOMITETCHITHH IPOTPaMMBI,
NIPUTOJIHBIE IS
PaKTUIECKOTO
IMPUMCHCHU A

OIIK-5.Y.1 ymets pazpabaThiBaTh
ITOPUTMBI ITU(POBOK 00PAOOTKU CHUTHAIOB
W JTaHHBIX JUTS PEUICHUS TPAKTUICCKUX
3a/1a4, B TOM YHUCJIE C UCTIOJIb30BAHUEM
MHTEIJUICKTYaJIbHBIX TEXHOJIOTHH

[1K-1 Cniocoben
BBITIOJIHATH
MaTeMaTHYECKOe
MOACIIUPOBAHUC
00BEKTOB U
MPOIIECCOB IO
TUTIOBBIM
METOAHUKAM, B TOM
[Ipodeccuonanbubie YUCIIE ¢
KOMIICTCHIINU HUCIIOJIB30BAHHUEM
CTaHJAPTHBIX
MaKeTOB
NPUKIIATHBIX
porpaMM, a Takxke
C HCITOJIb30BaHHEM
METOJIOB
HCKYCCTBEHHOTO
HUHTCIIJICKTa

[T1K-1.3.1 3HaTh METO/IBI U TPOTPAMMHBIE
CpEICTBAa MOJEIMPOBAHUS ANIAPATHON
4acTu




[1K-3 Cnocoben
OCYIIECTBISITH COOp
W aHAJIU3 UCXOIHBIX
JaHHBIX JJId pacycTa

[Ipodeccuonanbubie
U TIPOEKTUPOBAHUS
KOMIICTCHIINU o
JleTajeu, y3JI0B U
YCTPOICTB
PAAUOTCXHUYCCKUX
CUCTEM

T1K-3.3.1 3HaTL OCHOBHEIE TEXHUYECKUE
XapaKTEPUCTUKU PAAHMOTEXHUUECKUX CUCTEM

2. Mecro aucuumuivsabl B cTpykType OI1
JlucuuminHa MOXKeT 0a3UpoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOITIMUCS

IPY U3YYEHUHU CIICAYIOIMIMX JTUCIUITINH:
— « Mudopmatukay,
— « DIEKTpOHHUKaY,
— «OCHOBBI CIIEKTPAILHOTO aHAIIN3a»

— «CXeMOTeXHMKa aHAJIOTOBBIX AIEKTPOHHBIX YCTPOMCTBY

— «Iudpossie ycTpoiicTBa»

3HaHI/I$I, IOJIYYCHHBIC IIPpH H3YUYCHHUU MaTcpuajia I[aHHOﬁ JUCHUIIJIIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TaAK U UCIIOJIB3YIOTCA IIPU U3YYCHUU APYTUX JUCHUIIINH

— « udposas o6paboTKa CUTHAIIOBY,

— «lIpoueccopsl 1HpPpoBOH 00PAOOTKH CHUTHAJIOBY,

BBITTYCKHOHM KBJIM(PUKAIIMOHHON pabOTHI.

a TakKXXC TIIpU BbIIIOJIHCHUA

3. O0BeM u TPyIOEMKOCTh TUCIIUILTAHBI
JlanHpie 00 obmemM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTHENbHBIX BUIOB Y4eOHOM
paboThI O AUCHUIIMHE (M paclpeeieHne 3TOM TPYA0EeMKOCTH 10 CeMeCcTpaM) IPECTaBIECHbI B

tabnure 2.
Ta6mmia 2 — O0beM U TPYA0EMKOCTh AUCITUTUTHHBI
. TpyoeMKOCTb 110 CEMeCTpam
Bun yae6HO# paboTh Bcero NoG No7
1 2 3 4
Oowan mpyooemxkocmas OuUCYUNIUHBbL, 3/ 88 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 25 25
Ayoumopnuie 3auamus, BCETo 4yac. 102 68 34
B TOM YHCJIE:
nexumu (JI), (gac) 17 17
npaktuyeckue/cemurapckue 3anarus  (113),
17 17
(qac)
naboparopusie pabots (JIP), (dac) 68 34 34
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmosamenvnas paboma, Bcero (dac) 150 40 110
Buo npomesricymounoin ammecmayuu: 3a4er, JK3., Hudd. 3aq.
mudd. 3auger, sk3amed (3auer, Hdudd. 3au, | dudd. JK3.
OK3.*%*) 3au.
IIpumeuanue: " kaHnaaTCKuil SK3aMeH

4. CoaepxaHue TUCIUIIIUHBI




4.1. Pacnpezenenue Tpy10€MKOCTH JTUCUHUILIUHBI 110 Pa3esiaM U BUAAM 3aHSATUH.

Paznenbl, TeMBbI TUCITUTIIIMHBI 1 KX TPYJAOEMKOCTh TPUBECHBI B Ta0IHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Pa3I[CJIBI TEMBbI JUCITHUITIINHBI .HCKLII/II/I 113 (C3) P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 6
Pa3nen 1. BBenenue 5 5
Paznen 2. [IpoexktupoBanue yctpoictB LIOC ¢ 17 34 75
ucnonb3zoBanueM CAIIP Quartus
Pazgen 3. ITVNIMC 1-ro noxkoaeHus 8 5
Pasznen 4. [IJIUC 2-ro u 3-ro noKoJeHUM. 4 5
Htoro B cemectpe: 17 17 34 40
Cemectp 7
Paznen 5. IlpoextupoBanue 1mudpoBbIx
ycrpoiicts Ha ITJIMC ¢ ucnonb3oBaHueM sA3bIKa 17 34 110
onucanus anmnaparypel VHDL
Hroro B cemectpe: 34 110
Hroro 17 17 68 0 150

[lpakTHueckas TOATOTOBKA  3aKJIIOYACTCSl B HEMOCPEICTBEHHOM  BBIIOJIHCHUU
Oo0y4arolMMUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ymei
npodeccHoHaIbHON AEATETLHOCTHIO.

4.2. CopepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHIA.
Copep:xanue pa3esioB ¥ TeM JICKIIMOHHBIX 3aHITUN MTPUBEICHO B Ta0IHIIE 4.

Tabnuua 4 — Copeprkanue pa3iesoB U TEM JIGKIIMOHHOTO IIUKJIA

Howmep paznena

HazBanwme n COACPIKAHUE Pa3aC]IOB U TEM JICKIIMOHHBIX 3aHATHI

1. Beenenue

1.1 PerpocrexktuBa pa3BUTHSI IUPPOBOKH CXEMOTEXHHKH U
MPEINOCHUIKM BO3HUKHOBEHHMSI MHUKPOCXEM HPOrpaMMHUPYEMOit
JIOTUKHU

1.2 Knaccudukanus [IJIMC mo mnokoneHusM, 1Mo THIY, IO
CTENEHHU UHTErpaluu

1.3. Knaccuduxanus [TJIMC mo kpaTHOCTH TPOrpaMMHUPOBAHHS.
1.4. @wusmueckue wuHTEp(PEHCHl M  MPOTOKOIBI  OOMEHa
uHpopmaruei.

1.5 CgoiictBa u Bo3moxHocTu [TJIMC. OGnactu mpuMeHEHHs
[JINC.

2. IIpoexktupoBanue
yctpoiicts LIOC ¢
ucnonb3zoBanuem CAIIP
Quartus

2.1 Meronmonoruss W OOUIMH aNTrOpPUTM HPOCKTHPOBAHUS
U (POBBIX YCTPOUCTB.

2.2. O630p u obmIas XapakTepucTruka nakera Quartus

2.3 Cnioco0OsI onucanus mpoekTa B makere Quartus

2.4 Komnuiisanust IpoeKkTa, MapaMeTphl JJOTHYECKOTO CUHTE3A.
2.5. Penaktop ¢pu3znueckoro pa3mMemnieHus

2.6. Bepudukarus npoexTa

2.7 IlapameTpusyembie Merad yHKITUN

3. IIJIUC 1-ro nokoneHus

3.1. IIporpammupyemsbie joruueckwe wmatpuisl  (I1JIM).
O06o6mieHHass cTpykTypHas cxemMa. OCHOBHBIE XapaKTEPUCTHKH.
CxeMOoTeXHUYEeCKasl peajnu3alus MOHTaXKHbBIX omnepanuid "N" u




"NJI"

3.2. IlporpaMMupyeMble JIOTUYECKHE MaTpulbl. Pacmmpenue
(GyHKIIMOHAJIBHBIX BO3MOYKHOCTEH.

3.3.  Ilporpammupyemass =~ marpuuHas  Jjoruka  (IIMJI).
CpaBHUTENBHBIN aHAIU3 MOAXOJ0B K MpoekThupoBaHuto Y Ha
[JIM u IIMJL

3.4. OOoramenue (QyHKIIMOHATHHBIX Bo3MokHOCTeH I[IJIM u
IMIMJL

3.5. bazoseie Marpuunsie kpuctauibl (BMK). Knaccuduxammus,
NOHATUS 0a30BOM sueliku M (pyHKIMOHANBbHOW stueiiku (D),
ouomoreka DS, mnpumep KOMIOHEHTHOro cocraBa b,
CTPYKTYpbl KaHaJbHBIX, OecKaHAIbHBIX M OnouHblx BMK,
napametrpbl BMK.

4., TIUIMC 2-ro u 3-ro
IIOKOJICHUIA.

4.1. CnoxHble NpOrpaMMHpPyEMbIE JIOTUYECKUE YCTpPOMICTBA
(CPLD). OO6o6menHass  cTpykTypHas  cxema. [lonsTue
¢ynkunonanpHoro 0noka. CTpykrypa mMakposueiiku. CTpykTypa
MPOrpaMMUPYEMONl  MaTpullbl  MexcoeauHeHnil. CTpykTypa
0JIOKAa BBOJA-BLIBOJIA.

4.2. IlporpamMmmupyembie MOJIb30BATEIEM BEHTHJIbHBIE MaTPHIIbI
(FPGA).  OGo6menHast  crpykrypa.  Kougurypupyemsie
JIoOTHYECKHe OJIOKH pa3HOM 3epHUCTOCTH.

4.3. Texunomorus JTAG. HasnaueHue, ocHOBHAs KOHIIECIIIMSI,
peXUMBbl PabOTHI, cXeMa SYEWKH TPaHUYHOTO CKaHHUPOBAHUSA,
unrepdeiic JTAG, TpaHCHOPTHBIM MeEXaHU3M, YCTPOHCTBO
yIpaBiIeHUS TPaHUYHBIM CKAaHHUPOBAHUEM, PEKUMBI TPAHUYHOTO
CKaHMPOBAHMUS, KOMaHbl TPAHUYHOTO CKAHUPOBAHMSL.

4.4 Cucrembr-Ha-kpuctaimie (SoC). Knaccudukanus. OcHOBHBIE
xapaktepuctuku. Hard-sipa, eQuHMIBI  MHTEIUIEKTYyalbHOU
cobctBennoctu (IP-sapa) - firm-sapa u soft-smpa.

4.5. llepcniextussl pa3sutusa. Cucremsl "System-in-Pocket".

5. IIpoextupoBanue
IU(POBBIX YCTPOKMCTB Ha
[JINC ¢ ucnons3oBaHreEM
SI3BIKA OTTUCAHUS
anmaparypsl VHDL

5.1 VHDL: crtpykTypa omnucanusi MOAYJis, OCHOBHbIEC IpaBHJIa
CHUHTAaKCHCa, TUIIbl U CBOMCTBA BXOJHBIX U BBIXOJAHBIX CUTHAJIOB
5.2.  VHDL: 3ape3epBHpOBaHHBIE CJIOBa, MapajliebHbIC
OIlepaTOphl, OCIIEA0BATENbHBIN ONIEPATOP process

5.3. VHDL: Ttunbl naHHbIX, QYHKITUU U TIPOIICTYPHI.

5.4. VHDL: sneMeHThl CTPYKTYpPHOI'O THIIA HPOEKTUPOBAHHUS
U (POBBIX YCTPOUCTB.

5.5. VHDL: o»neMeHTBl DIOTOKOBOIO THIA IIPOCKTUPOBAHMS
U (POBBIX YCTPOUCTB.

5.6. VHDL: sneMeHTBhl MOBEAEHYECKOTO THUIA NPOEKTUPOBAHUS

1M (PPOBBIX YCTPOUCTB.

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
TeMbl MpakTUYECKUX 3aHATUHA U UX TPYAOEMKOCTh PUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

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.
[TapameTpsl
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
OTJIAJIOYHOM TIIATHI.

Penrenue
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,
MOCJIE0BATCIbHbBII
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




MOTOKOBOTO 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 3aHATHH U UX TPYJOEMKOCTb IPUBEJICHBI B TaOIHIIE 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  CO3JaHUSA
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'O 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  CTaHmapTHBIX  OMOJIMOTEK
Quartus II  (wactp 2): MeradyHKIUH
KOMOWHAIIMOHHBIX u apupMETHIECKUX
YCTPOMCTB

HccnenoBanue  CTaHmapTHBIX  OMOJIMOTEK
Quartus II  (wacte 3): wmeradyHKIUH




MOCJIEI0BATEIHHOCTHBIX YCTPONCTB.

HccnenoBanue  CTaHAApTHBIX — OMOIMOTEK
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
ycrpoiictea Ha VHDL (wacte 2): 06rok
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

N3ydeHue CTpyKTYpHOTO THIA OMMUCAHUS MPHU
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 mnoBeAeHUYECKOTO THIA OMHCAHMS
IIPU TPOCKTUPOBAHUN KOMOWHAIIMOHHBIX yCT-
pOMCTB

10

N3yuyeHue IOBEIEHUYECKOr0 THUIIA OIUCAHUS
P IPOEKTUPOBAHUH IIOCIIENOBATEIBHOCT-
HBIX YCTPOWCTB

Bcero

68

4.5. KypcoBoe npoeKkTHpoBaHKe/ BEIIOTHEHHE KYPCOBOM pabOThHI

VY4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

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, Hac
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)

Jomamraee 3amganue (/13)

KontponbHsie pabotsl 3a04ankoB (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-METOAMYECKUE MaTepHalbl IS CAMOCTOSTEIBHON paboThl OOYYArOMIMXCsl YKa3aHbI 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

bubnmorpaduueckas ccpiika

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. ¢ anrn. E. B. Boponos,
A. JI. Jlapun. - Iporp. - M. : Tloctmapkert, 2002. - 543
c. : puc. + 1 o onr. nuck (CD-ROM). - (bubnmoTeka
COBPEMEHHOM dJIEKTPOHUKH). - CHCTEM. TpeOOBaHUS:
[pun. :CD-ROM-4X. - bubauorp.: c. 528 - 529. - ISBN
5-901095-12-X

004 Y97

Voiikepau, k. ®. [Ipoekruposanue 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. 1.
I'pymBunkuii, A. X. Mypcaes, E. I1. YrpromoB. - 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. -
OnexTpoH. TekcToBble naH. - CII6. : U3n-Bo 'Y AII,
2017. - 122 c. - Cuctem. peboBanus: ACROBAT




READER 5.X. - 3arn. ¢ Tutyn. skpana. - b. 11.
URL: VYinennna, 1. B. [IpoektupoBanue 1iupoBIX
https://e.lanbook.com/book | yctpoiicts Ha I[TJIUC : yuebroe nocodme / 1. 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 aBTOPU3. — ISBN 978-5-97060-174-7. — TexcT : 21eKTpOHHBII
NOJIb30BaTENEH. // JIaHb : 271€KTPOHHO-ONOIMOTEYHAS CUCTEMA.
URL: Maxkcdung, K. IIpoekruposanue na ITJIUC. Kype
https://e.lanbook.com/book | monomoro Ootira : yaedbnoe mocodue / K. Makchuna. —
/40968 .— Pexxum Mockga : , 2010. — 407 c. — ISBN 978-5-94120-147-
JlocTyna: s aBTOpus3. 1. — Tekcer : anekTpoHHBIH // JIaHb : 251eKTPOHHO-
0JIb30BATEICH. OuOIMOTEYHAs CUCTEMA.
CrporoHos, A. B. Llupposas 00paboTka cUrHaJIOB B
URL: 0a3uce MPOrpaMMHUPYEMBIX JIOTHIECKUX WHTETPATbHBIX
https://e.lanbook.com/book | cxem : yueOHoe mocobue / A. B. CtporoHos. — 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 1moco6ue 1o OCHOBaM 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.

Tabmuna 9 — IlepedyeHb 3IEKTPOHHBIX O0pPA30BATEIBHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceT «HTepHeT»
URL anpec HaumenoBanue

He npenycmoTtpeno

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mpOrpaMMHOrO OOECIEYCHHs, HCIOIb3YyEMOr0 NpPU OCYIIECTBICHUH
00pa30BaTENBHOTO MpoIiecca M0 JUCIUITIIHHE.
[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
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOoIiecca 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
o0yyaromuxcst Mo JUCUUIUIMHE TpuBeAeH B Tabmuue 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB VIS TPOBEICHUS POMEKYTOYHOM aTTeCTAIUH

Bua npomeXyTo4HON aTTeCTaluu IlepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crnucok BOIpoCoOB K 3K3aMEHY;
TecTsl.
JuddepeHpoBaHHbIN 3a4ET Crnucok Bonpocos;
Tecthl

10.2. B kadecTBe KpHUTEpHUEB OIIEHKH YpPOBHSA CGHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIINI O0Yy4aroMMUC TMPUMEHSETCS S5-0ajuthbHasl MIKaa OIEHKUA chopMHpOBAaHHOCTH
KOMITETCHIINM, KOTOpasi puBeieHa B Tabnuie 14. B TedeHne cemectpa MOXKET MCTIOIb30BaThCS
100-6annpHas mKaJia  MOAYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHUBEPCUTETa,  IpaBHIIA
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu orieHku ypoBHS cPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITI
S5-OauibHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ TPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEILHO U TPAMOTHO €T0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOW IJIMTEPATYpPHI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJOXKECHHSI C TPAKTUICCKOM
JIeSITeIIbHOCTHIO HAIIPABJICHHUS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— cBOOOIHO BJIQICET CHCTEMOH CIIEUAIM3UPOBAHHBIX MTOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— oOy4Jaronuiicst TBEp0 YCBOMII MPOTPAMMHBIN MaTepua, TPaMOTHO H
110 cymecmy u3jgara€r €ro, OHI/IpaHCI: HA 3HaAHUIA OCHOBHOfI
JIIATEPATYPHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOGHHBIE 3HAHHUS C TMPAKTUUYECKOW EATEeIHbHOCTHIO
HaHpaBHeHI/Iﬂ;

— apryMeHTHPYET Hay4YHBIE II0JIOKECHUS,

— JIENAEeT BBIBOALI U 00OOIIEHUS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.

«XOPOLLIO
«GAuTEHO




OreHKa KOMITETEHITUH

XapakrepucTrka chopMUPOBAHHBIX KOMITCTCHITUI
5-0aiuIbHas IKaIa PaKIep (bop

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

— JIOITyCKaeT HEeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

«YIIOBIIETBOPUTEIIHHO .
GATeHOY — HCTIBITBIBACT 3aTPyJHEHHUS B IMPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HalpaBJICHUS;
— c11a00 apryMeHTUpPYET Hay4HbIE MTOJIOKEHMS,;
— 3aTpyaHseTcs B GOPMYIMPOBAHUH BBIBOJIOB M 0000IICHNUH;
— YAaCTUYHO BJIAJICET CHCTEMOM CIEUATU3UPOBAHHBIX MOHITUH.
— o0ydJaronuiics He YCBOMJI 3HAYUTEIHHOM 4YacTH MPOrPaMMHOIO
Mmarepuaa;
— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W HETOYHOCTU  IpHU
«HEYJIOBJIETBOPUTEIHLHOY .
paccMOTpeHHH MPoOIeM B KOHKPETHOM HalpaBlICHUH;
«HE 3a4YTEHO»

— UCIBITBIBACT TPYAHOCTU B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUH;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OpPMYTUPYET BEIBOJAOB M 0000IIEHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3a/IAHUS UM UHBIE MATEPHUAIIBI.
Bormpocs! (3agaun) nist sKk3amMeHa IpecTaBieHbl B Tadmuie 15.

Ta6muia 15 — Borpocs! (3amaun) st sK3amMeHa

Ne i/ [lepeuens BompocoB (3a1au) i SK3aMeHa Kon
UHAMKATOpa

1. [Iporpammupyembie  jiorudeckue uHTerpaibHbie  cxembl | OITK-1.V.1
(IUIAC): Ornpenenenue, Ha3Ha4YCHHUE, oOrmras
XapaKTepUCTHKA, OCHOBHbBIE TapaMETPBhI.

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

3. [Iporpammupyembie  joruueckue uHTerpaibHbie  cxemsl | [TIK-1.3.1
(TIJTUC): Knaccudukanus 1o ypoBHIO HHTETPaAIlUU

4. [Iporpammupyembie  joruueckue uHTerpaibhHbie  cxemsl | [1K-3.3.1
(TJTUC): Knaccuduxaiys 1o TUMY MaMsITH

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

(ITJIY):  OGobmenHast cTpykTypHas cxema. OOmas
XapaKTePUCTHKA, OCHOBHBIE ITApaMETPhI

6. [Ipocteie  mporpammupyemsbie  Jorudeckue  ycrporctsa | OITK-5.V.1
(TITITY): [porpammupyemsie oruueckue Matpuiisl (I1JIM) -
Ha3HaueHne OydepHbIX KackanoB, cxembl maTpur, U u NJIN,
CXEMOTEXHHKAa MOHTaXXHbIX onepauui Ha TTJI-anemenrax Ha
npumepe peanuzanuu JJHD-byukimm.

7. [Ipocteie  mporpammupyembie  Jiorudeckue  ycrporctsa | [1K-1.3.1
(IITJIY): Pacmmpenue (GyHKIMOHATBHBIX BO3MOXKHOCTEH
nporpamMmmupyembix Jormueckux wmatpui] (I[TJIM) 3a cuer
peanu3anu CKOOOYHBIX (POPM MEPEKITIOYATENbHBIX (DYHKIIMN
(c mpumepom). Hapamuanue (pacmmpenue) [TJIM.

8. IIpocteie  mporpammupyemsle — jorudeckue  ycrpoicrsa | [1K-3.3.1
(ITJIY):  MuxpocxeMbl TPOrpaMMHUPYEMON  MaTPUYHOU
noruku (IIMJI) - oO0mas xapakTepucTHKa, CTPYKTYpa,
cpaBHeHue ¢ [1JIM.

9. IIpocTeie  mporpammupyemsle  jorumueckue  ycrpoiictsa | OIIK-1.V.1




(ITTJIY): OGoramenue GyHKIMOHATBLHBIX BO3MOXHOCTEH -
IpOrpaMMUPOBAaHUE  BBIXOJHOTO  OydepHOro  Kackana,
NPUMEHEHHE  JIBYHAIllpaBIICHHBIX  BBIBOJIOB,  BBEICHHC
3JIEMCHTOB naMiATH, HUCIIOJIB30BaHUC pasaciIsICMbIX
KOHBIOHKTOPOB.

10.

bazoBeie  marpuunbie  kpuctamuiel  (BMK):  OGmas
XapakTEepUCTHKa, Kiaccudukanuu, cpaBHeHue c¢ [IMJI nu
ITJIM. Uneonorus npoexktupoBanus ycrpoiicts Ha BMK.

OIIK-5.Y.1

11.

bazoseie Marpuunbie kpuctamiel (BMK): Tlonstust 6a3oBoii
sueiiku (b)) u pyHkumonansHou sueiiku (D). 2 moaxoma k
dbopmupoBannio coctaBa bSl. bubmuorexka ®S. I[lapamerpsl
BMK.

IK-1.3.1

12.

bazoBeie marpuunbie kpuctamiel  (BMK):  KananbHbie,
OeckaHalbHble W OJOYHBIE CTPYKTYpBHL. mepudepuiinbie u
MatpudHbie 6azoBbie ssueiiku (116 u MBJ).

I1K-3.3.1

13.

CroxHble NporpaMMHpyEeMble  JIOTHUECKHE  YCTpOWCTBA
(CITY): O6bmas xapaktepuctuka. [Ipumep CTpyKTypHOUH
cxembl. CTpykTypa ¢yHKIMOHaIbHOTrO 6110Ka (DB).

OIIK-1.V.1

14.

CroxHbple  TporpaMMHUpPyeMbl€  JIOTHUYECKHE  YCTPOMCTBA
(CILTY): Makposiueitka B coctaBe CIIIY. bnok BBona-
BBIBOJIA.

OIIK-5.V.1

15.

[IporpaMMupyembie TOJIb30BATEIIEM BEHTUJIbHBIE MAaTPHUIIBI
(ITIIBM): O6mas xapaktepuctrka. OCHOBHBIE OCOOCHHOCTH.
Kondurypupyemsie noruueckue 6s10ku (KJIb).

IK-1.3.1

16.

[IporpammupyeMble MOJIB30BATEIEM BEHTUIIBHBIE MaTPHULbI
(ITIIBM): TIpumep peanuzamuu cxem B Oasuce «21-HE» nHa
MEJIKO3EPHHUCTHIX KOH(UTYPUPYEMBIX JJOTHUECKUX OJIOKAX.

I1K-3.3.1

17.

ITporpamMmupyemsble MOJIb30BATENEM BEHTUJIBHBIE MaTpPUIIbI
(IITIBM): HcnonwszoBanue KJIb cpenHeil 3epHHCTOCTH Ha
MyJbTHIIIEKCOpax. Mneonorus u npuMep UCIoib30BaHHUS.

OIIK-1.V.1

18.

[Tporpammupyembie TOJb30BATEIEM BEHTUJIBHBIE MAaTPUIIBI
(ITIBM): Ucnonws3zoBanune kpymHo3zepHucThix KJIb Ha Ha
ocHoge [1I13VY (LUTs). Maeonorust u npumep UCH0JIb30BaHNUS.

OIIK-5.Y.1

19.

Nutepdeiic JTAG u TeXHONIOTHS TPAHUYHOTO CKAHUPOBAHMUS:
Ha3HAYCHHE, OCHOBHASA KOHIIEIIH, CTPYKTYpa alapaTHbIX
cpenctB uatepdeiica JTAG, pesxxuMbl TPaHUYHOTO
CKaHMPOBaHUSA

IK-1.3.1

20.

Nutepdeiic ITAG u TeXHONIOTHS TPAHUYHOTO CKAaHUPOBAHUS:
suelika TpaHuyHoro ckanuposanus (BSC), ympasnsromniue
CUTHaJbl  TIPAaHUYHOIO  CKAHUPOBAHMS,  TPAHCIOPTHBIN
MEXaHU3M.

I1K-3.3.1

21.

Nutepdeiic JTAG u TeXHONIOTHS TPAHUYHOTO CKAHUPOBAHMUS:
CTPYKTYpa yCTPOMCTBA yIPABIICHUs TPAaHUYHBIM
CKaHUPOBAHHEM.

OIIK-1.V.1

22.

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

OIIK-5.Y.1

23.

ITJINC 3-ro mokonenusi: Hard-snpa, firm-siapa, soft-sapa.

I1K-1.3.1

24.

[IJINC 3-ro nokomnenusi: OMHOPOIHBIC U OJOYHBIE «CUCTEMBI-
Ha-KpUCTaJLIey.

I1K-3.3.1

Bormpocsr (3agaun) ns 3avera / qudd. 3adera npeacTaBieHsl B Tadnuie 16.

Tabnuna 16 — Bonpocs! (3agaun) nms 3adera / audd. 3aduera




Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / audd. 3auera

Ne i/t

[Tepeuens BonpocoB (3a1a4) st 3adeta / nudd. 3auera

Kon
WHMKATOpa

[IpopemoHcTpUpOBaThH 00001IIeHHBIN AITOPUTM
npoektupoBanusa yctpoictB Ha [TJIMC Ha npumepe cuHTE3a
3aJIaHHOTO MU(POBOTO YCTPOICTBA.

OIIK-1.V.1

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

OIIK-5.V.1

CAIIP ¢upmsr Altera Quartus. I[IpogeMoHCTpUpPOBATEH STArbI
CO3JaHMS TPOEKTa Ha TpUMEpEe CHHTE3a 3aJaHHOTO
1M(pPOBOro yCTPOICTRA.

IK-1.3.1

CAIIP ¢pupmsr Altera Quartus. [IpogemoHCTpUpOBaTH YMEHHE
MOJIb30BAaThCSl CPEICTBAMH OIMHUCAHUS TPOEKTa Ha IMpUMepe
CHHTE32a 33JJAHHOTO IU(POBOTO YCTPOHCTBA.

I1K-3.3.1

CAIIP ¢upmsr Altera Quartus. [IpogemMoHCTpUpOBaTh yMEHUE
MOJIb30BATBCSl  CPEJICTBAMH  BEpHUPHKAIMM TPOCKTa Ha
pUMepe CHHTE3a 3a/IaHHOTO IIU(PPOBOTO YCTPOUCTBA.

OIIK-1.V.1

CAIIP ¢pupmsr Altera Quartus. [IpogemoHCTpUpOBaTH YMEHHE
NOJIb30BaThCsl OMOMMOTEKON (DYHKIIMOHAIBHBIX MOJIYyJeH Ha
puMepe CHHTE3a 3aJaHHOTO IIM(POBOro YCTPOHCTBA.

OIIK-5.V.1

CAIIP ¢upmer  Altera Quartus. IIpoaeMoHCTpUpOBATH
CO3/IaHHE TIPOEKTa B TpaUUECKOM PENAKTOpPEe U HEpPapXUIo
IpoeKTa Ha TMpUMEpe CHHTE3a 3aJaHHOro IM(PPOBOTO
YCTPOMCTBA.

IK-1.3.1

CAIIP ¢pupmsr Altera Quartus. [IpogemoHCTpUpOBaTH YMEHHE
COCAUHATL DJJIEMCHTBI U q)YHKI_II/IOHaJIbHBIe Moayin ¢
MIOMOIIIFI0 KOHTAKTOB, IMMH W WMEH Ha NpPHUMEpe CHHTE3a
3aJJaHHOTO U (POBOTO YCTPOUCTBA.

I1K-3.3.1

CAIIP ¢pupmsr Altera Quartus. [IpogemoHCTpUpOBaTH YMEHHE
II0JIb30BAaThHCA PECAaKTOPOM BPCMCHHBIX AuarpaMmm Ha
prUMepe CHHTEe3a 33JJaHHOTO TU(POBOTO YCTPOHCTBA.

OIIK-1.V.1

10.

CAIIP ¢upwmer Altera Quartus. I[IpogemoncTprpoBaTh JTarnbl
KOMITWJISAILIMM TIPOEKTa Ha MpUMepe CHHTEe3a 3aJaHHOTO
1I(POBOro yCTPOICTRA.

OIIK-5.Y.1

11.

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

IK-1.3.1

12.

CAIIP ¢upmsr Altera Quartus. [TpogemMoHCTpupOBaTh yMEHUE
MOJI30BAThCSl (PYHKIUSIMH W BO3MOXKHOCTSIMH ~ pPEIaKTOpa
bu3nYecCKOro pa3MelieHuss Ha MPUMEPE CHHTE3a 3aJIlaHHOTO
1M (poBOTO YCTPOICTRA.

I1K-3.3.1

13.

CAIIP ¢upmsr Altera Quartus. I[IpogeMoHCTpUpPOBATH STAIbI
MOJEIMPOBAHUS NPOEKTAa Ha NPHUMEpPEe CHHTE3a 3aJaHHOTO
1I(pPOBOro YCTPOICTRA.

OIIK-1.V.1

14.

Onementsl s3pika VHDL: IlponemoHcTpupoBaTh yMeHue
UCMOJIb30BaTh KJIOUEBBIE CJIOBA M WJIEHTH(UKATOPHI Ha
pUMepe CHHTEe3a 33JJaHHOr0 U(POBOro YCTPOHCTBA.

OIIK-5.Y.1

15.

Onementhl s3bika VHDL: IlponemoHcTpupoBaTh ymeHUe
MNPpUMCHATH CHUMBOJIBI W HMCHA Ha NPHUMEPC CHUHTC3a
3aJJaHHOTO LM(POBOrO YCTPOUCTBA.

IK-1.3.1

16.

Onementsl s3pika  VHDL: IlponeMoHCTpupoBaTh yMEHUE

I1K-3.3.1




UCIIONIb30BaTh TPYMNNBl M YWCIAa HA MpUMEpe CHHTE3a
3aJJaHHOTO IU(POBOTO YCTPOUCTBA.

17.

CTtpykTypa  TeKcTOBOro  omnucaHus  sa3pika  VHDL:
[IpogeMoHCTpUPOBATH YMEHUE ONMUCHIBATH OOIIYIO CTPYKTYPY
Ha MpUMepe CHHTE3a 3aJJaHHOT0 HHU(POBOro yCTPOICTBA.

OIIK-1.V.1

18.

CrpykTtypa  TekcroBoro  omucaHusi  si3pika  VHDL:
[IpogemMoHCTpUpOBaTHL yYMEHHE HCIIONB30BaTh JeKIapaluu
OuONMMOTeK Ha TpUMepe CHUHTe3a 3aJaHHOro IHdpoBoro
YCTPOICTBA.

OIIK-5.Y.1

19.

CrpykTtypa  TekctoBoro  omucanusi  si3pika  VHDL:
[IpoieMOHCTPUPOBATh YMEHHME MCIOJB30BaTh JCKIJIAPAIUIO
ENTITY na mnpumepe cHHTE3a 3aJaHHOrO IH(pPOBOro
YCTPOICTBA.

IK-1.3.1

20.

CrpykTtypa  TekctoBoro  omucaHusi  si3pika  VHDL:
[IpoieMOHCTPUPOBATh YMEHHME MCIOJIB30BaTh JEKJIAPAIUIO
ARCHITECTURE ©Ha npumepe CcHHTE3a  3aJaHHOIO
1 (poOBOTO YCTPOICTRA.

I1K-3.3.1

21.

CrpykTtypa  TekctoBoro  omucanusi  s3pika  VHDL:
[IpoieMOHCTPUPOBATH YMEHUE HMCMOJB30BaTh MEPEMEHHBIE U
CUTHaIbl Ha TpHUMEpPE CHHTE3a 3aJaHHOTO IHU(PPOBOTO
YCTPOICTBA.

OIIK-1.V.1

22.

CrpykTtypa  TekctoBoro  omucaHusi  si3pika  VHDL:
[IpoieMOHCTPUPOBATh YMEHUE MCIOJb30BaTh THIIBI JTAHHBIX
Ha MPUMEpe CUHTE3a 33JJaHHOTO U(POBOTO YCTPOKCTBA.

OIIK-5.Y.1

23.

CrpykTtypa  TekctoBoro  omucanusi  si3pika  VHDL:
[IpoieMOHCTPUPOBATH YMEHHUE HCIIOJIB30BATh BBIPAKECHUS U
UX HMHTEPHpeTalnuio B IU(POBOM YCTPOICTBE Ha MpUMEpe
CHHTe3a 33JJaHHOT0 IIU(PPOBOT0 YCTPONCTBA.

IK-1.3.1

24.

CrpykTtypa  TekctoBoro  omucaHusi  s3pika  VHDL:
[TpogemMoHCcTpHpOBaTH OCOOEHHOCTH OMMCAHUS CTPYKTYp Ha
pUMepe CHHTE3a 3a/IaHHOTO IIU(PPOBOTO YCTPOICTBA.

I1K-3.3.1

25.

CTtpykTypa  TekcToBoro  omucanus  s3pika  VHDL:
[IponemoHCcTpHpOBaTH OCOOCHHOCTH OMMCAHUS TIOBEJCHUS HA
IpUMepe CUHTE3a 3a/IaHHOT0 LIM(PPOBOT0 YCTPOICTBA.

OIIK-1.V.1

26.

CrpykTtypa  TekctoBoro  omucaHusi  s3pika  VHDL:
[IpoeMoHCTpUPOBATH 0COOEHHOCTH ONMMUCaHUs
MapajuIeNIbHbIX U MOCIIEI0BATENBHBIX ONIEPATOPOB HA IIPUMEPE
CHHTe3a 33JJaHHOT0 IIU(PPOBOT0 YCTPONCTBA.

I1K-3.3.1

[Tepeuenn

TeM Jid KypCOBOTO IPOEKTUPOBAHMSI/BBINONHEHNUS KYypCOBOM paboOThI
MpEeJICTaBICHEI B Ta0wmie 17.
Ta6mmma 17 — [lepedyens TeM it KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHUS KypCOBOM paOOThI

[IpumepHbIii TepeyeHb TeM Ui KypCOBOTO IPOSKTHPOBAHUS/BBITIOIHEHHS

Ne m/mm .
KYpPCOBOM pabOTHI
Y4eOHBIM MJIaHOM HE TPEAYCMOTPEHO
Bompockl s mpoBeneHHS TMPOMEXKYTOYHOW AaTTECTAllMd B BHIE TECTHPOBAHUS

MpEeJICTaBICHHI B Ta0uie 18.

Tabnuua 18 — [IpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

Ne /1

IIpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB

Kon
WHIAKATOpa




3a/iaHue 3aKphITOro THIA ¢ BBIOOPOM OJJHOTO MPABUIBLHOTO OTBETA.
HNucrpykuus: [IpounTtaiite TeKCT, BRIOEpUTE IPABIILHBIA OTBET U
3aMUIIATE aprYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETA.
Bonpoc: Kakoit toruueckuii 31eMEHT MOXKET UCIOIb30BaThCS AJIs
peanuzanuu RS-tpurrepa?

1. Hckmouaromiee MJIN

2. Ilrpux Heddepa

3. Jlorumyeckoe ciioxeHue

4. HWuseprop
IIpaBuasnebiii orBet: 2. [lTpux Hleddepa
Oo6ocnoBanme: lltpux [leddepa — 310 NOrMYECKUii FTEMEHT,
BBITIOJIHSIFOLIUH OMEePalrIO JIOTHYECKOTO YMHOXKEHUS, C TTOCIIEYIOIIeH
uHBepcue pesynprata. OH sBseTCS 0a3UCHBIM JIOTHYECKUM
AJIEMEHTOM, T.€. Ha €r0 OCHOBE MOXET OBITh MOCTPOCHA JTF00ast
nudposas cxema.

3aaHue 3aKphITOTrO THIA ¢ BEIOOPOM HECKOJIBKHX MPABHILHBIX OTBETOB.
HNucrpykuus: [IpounTaiite TEKCT, BHIOEPUTE MPABUIILHBIC BAPHUAHTHI
OTBETa U 3aIMUIINTE aPTyMEHTHI, 000CHOBBIBAIOIIINE BEIOOP OTBETOB.
Bonpoc: Beibepure, kakue u3 MepeyrCcICHHBIX BRIPAXKEHUN SIBIISTFOTCS
3aKOHaMH OyieBoil anreOpsl

1. 3aKoH UCKIIFOYEHHOTO TPETHETO

2. 3aKOH ABOWHOIO OTPHUILAHUS

3. 3aKOH BCEMHPHOTO TATOTEHUS

4. Teopema ne Moprana
IIpaBuibHbIE 0TBeTHI: 2. 3aK0H ABOMHOrO oTpulianus, 4. Teopema ne
MopraHna.
Ob6ocHoBaHMe: 3aKOH UCKIIFOUYEHHOTO TPETHETO SIBJISETCS AKCHOMOM, a
HE 3aKOHOM OyJNeBO# anreOpbl. 3aKOH BCEMUPHOTO TSTOTCHHUS SIBIISICTCS
(bU3UYECKUM 3aKOHOM, a HE 3aKOHOM OYJICBOM aJreOphl.

HNucrpykuus: [IpounTaiite TekcT u yctaHoBUTE cooTBeTCTBUE. K
Ka)KJIOM TIO3UIINHU, JAaHHOU B JIEBOM CTOJIOIE, TTOI0EpUTE
COOTBETCTBYIOILIYIO MO3HIIMIO B IPAaBOM CTOJIOLE.
Bonpoc: ComnoctaBsTe 1u(poBbIe YCTPOUCTBA B pe3yIbTaT UX pabOThHI

1. MynbTuniaekcop

2. Hemmdparop

3. TlapannenbHbIN perucTp

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

HNucrpyknus: [IpounTtaiiTe TEKCT U yCTAHOBUTE MOCJIEIOBATEIHHOCTD.
3anummTe COOTBETCTBYIOIIYIO MOCIIEIOBATEILHOCT OYKB ClieBa
HaIpaso.

Bompoc: YcranoBure nocine0BaTeIbHOCTh ATAIIOB AJITOPUTMA CUHTE3A
KOMOMHAIIMOHHOTO yCcTpoiicTBa. a. CocTaBieHue TaOIHUIIbl HCTUHHOCTH
b. CocraBnenue joruyeckoi GyHKIUU ¢. MUHUMU3AIUS JIOTHIECKOM
¢byakunn d. Onrcanue JOTUKH pabOThl YCTPOMCTB

IIpaBujbHasi mocjae0BaTeIbHOCTh: d, a, b, C

3aaHue OTKPBITOrO TUIIA.
HMucrpyknus: [Ipounraiite BOIPOC U TalTe pa3BEPHYTHIM OTBET.

OIIK-1




Bonpoc: O6bsicHuTE conepkaHue M Ha3HaYeHUE TIEPBOTO dTara
JITOPUTMa CUHTE3a KOMOMHAITMOHHBIX YCTPOUCTB.

OTBeT: AITOPUTM CHHTE3a KOMOWHAIIMOHHBIX YCTPONWCTB HAYNHACTCS C
OIMUCAaHUA 3ala4u, OIMPCACIICHUA KOJIMYCCTBA BXOJ0OB U BBIXOJOB
OyaylIero yCTpoiucTBa U Y€TKOTO OIpe/IeIeH s IOTUKA paboThl
yCTpOfICTBa, cnoco6a KOAUPOBAHUA BXOAHBIX JAHHBIX U METOJa
OTOOpaKEHHS Pe3yabTAaTOB €ro padboThl. {15 o1HOTO M TOTO XKe
YCTpONCTBA BO3MOXKHA pa3IMuHas CXEMOTEXHUUECKAs peaau3alus,
KOTOpasi 3aBUCUT OT Pe3yJbTaTOB MEPBOr0 dTana ajlrOpUTMa CUHTE3A.

3agaHue 3aKpBITOrO TUMA C BBIOOPOM OHOTO MPaBUIIBHOTO OTBETA.
HNucrpyknus: [IpounTaiiTe Bonpoc, BbiOepuTe OMH NPABUIbHBIN
OTBeT U 3anuimTe ero Homep. /laiite o6ocHOBaHue.

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

1) Matlab

2) AutoCad

3) Quartus Prime

4) Kompas

BaHaHI/Ie 3aKPBITOTO THUIIA C BBI60pOM HECKOJIbKHX IIPpaBUJIBHBIX OTBETOB.

HNucTrpykuus: IIpounTaiite Bonpoc, BbidepuTe HECKOIbKO
NMPaBUJILHBIX OTBETOB U 3aNMIINTE UX HOMepa. JlaiiTe 000CHOBaHMe.
Bonpoc: xakue 13 mepeunciieHHbIX 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 3aKpBHITOTO THUIIA HA COMOCTABIICHUE.
Nucrpykuus: IIpounTaiite Bonpoc U ycraHoBuTe coorBercrBue. K
KaK10H MO3UIIMHU, JAHHOM B JIEBOM CT0J101Ie, Moa0epuTe
COOTBETCTBYIOLIYIO MO3MLMIO B MIPABOM CTOJIOLE.
Bonpoc: conoctaBbTe 6MOIMOTEYHBIE 0J10KU ITU(GPOBBIX y3JIOB U
Ha3BaHUs cTaHAapTHHIX Oubnmorek B CAITP QuartusPrime, B koTopbIx
PaCIIOJIOKEHBI ATH OJIOKH

1. Merapynknuss LPM_ADD SUB

2. Meradyakuuss LPM_SHIFTREG

3. Mera¢pynkuus FIR 11

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

3aiaHue 3aKpHITOrO TUMA HAa YCTAHOBJICHHUE MTOCIIEI0BATEILHOCTH
HNucrpyknus: [IpounuraiiTe BONpoc U yCTAHOBHUTE MOCJI€10BA-
TeJIbHOCTh. 3aNMIIUTE COOTBETCTBYIOLIYIO MOCJI€10BATEIBHOCTD
OyKB cJieBa HANIPAaBO.
Bompoc: YcranoBurte nocine0BaTeIbHOCTh 3TAIlOB KOMITHIISILIUA
npoekTa B Quartus Prime:

e 1) COopxka npoekra

e 2) Co3naHue CIMCKa COSAMHEHUI

e 3) Ananu3 u Cunres

e 4) KommoHoBKka

e 5) BpemenHnoii ananus

OIIK-5




3aaHue OTKPBITOrO TUIIA.

HNucrpyknus: IIpounTaiiTe BONpoc, 3aMIINTE PAa3BEPHYThIH 0TBET.
Bonpoc: Uto Takoe Bepudukarms npoekra? Kakue Buasl Bepuduranuu
Brl 3Haere?

3agaHue 3aKpBITOro TUIMA ¢ BBIOOPOM OJHOIO MPaBUIIBHOTO OTBETA.
HNucrpykuus: IIpounTaiite Bonpoc, BbidOepuTe OANH NPABHJIbHBIN
OTBET M 3anuiIuTe ero Homep. /laiite o6ocHOBaHme.

Bonpoc: BeIOepuTe U3 MPEACTaBICHHBIX onepaTopoB sa3sika VHDL
OIIepaTop, OTHOCALIUICS K CTPYKTYPHOMY THITY ONACAHUS IIPOEKTOB:
1) mpocToe curHanbHOE MPUCBAaUBAaHUE

2) omeparop process

3) onepaTop port map

4) onepatop case

BanaHHe 3aKPBITOTO THUIIA C BBIGOpOM HCCKOJIBKHX NPAaBUJIbHBIX OTBCTOB.
Hucrpyknus: [IpounTaiiTe Bonpoc, BbiOepuTe HECKOJIbKO
NPaBWIBHBIX OTBETOB M 3alMIINTEe UX HOMepa. /laliTe 000cCHOBaHMe.
Bomnpoc: kakue u3 nepeurcieHHbIX oneparopoB sa3bika VHDL aBnstoTcs
[apauIeIbHBIMU OIIEpaTOPaAMU:

1) process

2) while

3) if-else

4) when

5) case

3aziaHue 3aKpBITOTO TUIIA HA CONOCTABIICHUE.
HNucrpykuus: [lpounTaiiTe BOonpoc u ycraHoBuTe cooTBeTcTBHE. K
KAX/101i MO3UIUM, JAHHO B JIEBOM CTOJ101€e, mog0epuTe
COOTBETCTBYIOLIYIO MO3UIUIO B IPABOM CTOJI0LE.
Bonpoc: conocraBeTe 3Tanbl NPOSKTUPOBAHUS LU(POBOTO YCTPOHUCTBA
B Quartus Prime 1 mporpaMMHbI€ HHCTPYMEHTHI JJI UX BBIITOJHEHUSI.
1. Onucanue npoexra
2. KoMmnuisinuyst 0poeKTa
3. MonenupoBanue
4. ITpomrBKa Ha OTJIAIOYHYIO IUIATY
A. Ytunura Programmer B. I'padudecknii unu tekctoBsiit pegaktop C.
Nuctpyment Compile Design D. YTunura ModelSim

3aanue 3aKpHITOTO THIA HA YCTAaHOBIICHUE TIOCTIEI0BATEIIHHOCTH
HNucrpyknus: [IpounuraiiTe BONpoc U yCTAHOBHUTE MOCJI€10Ba-
TeJIbHOCTh. 3aNMIIUTE COOTBETCTBYIOLIYIO MOCJI€10BATEIBHOCTD
OyKB cJieBa HANIPAaBO.
Bompoc: YcranoBure nocineoBaTesibHOCTh AEHCTBUM ITPU CO3aHUU
npoekta B CAIIP Quartus Prime:

e A) Bribop Tuna mpoekra

o B) Bribop cemelicTBa 1 THIIa MEKPOCXEM

e () BbiOop MHCTPYMEHTOB CTOPOHHUX MPOU3BOAUTEICH

e D) Onpenenenue pabovero karajaora ¥ UMEHH MPOCKTA

e E) JlobGaBnenue BHEMHUX (aiiaoB

3ajaHue OTKPBITOrO TUIIA.
HNucrpyknus: IIpounTaiiTe BONpoc, 3aMIINTE PAa3BEPHYThIH OTBET.
Bomnpoc: Kakue s3p1ku onvicanus annapaTtypbsl Bel 3Haere?

ITK-1

BanaHHe 3aKPBITOTO THUIIA C BBIGOpOM OIHOTO ITPABUJIBHOI'O OTBCTA.
HNucrpyknus: [IpounTaiiTe Bonpoc, BbiOepuTe OMH NPABUIbHBIN
OTBeET M 3anuimTe ero Homep. /laiite o0ocHOBaHue.

I1K-3




Bonpoc: BriGepuTe U3 NpeacTaBICHHBIX BAPHAHTOB CXEMOTEXHUYECKOE
yJIydlleHHue, nosgsusiIeecs B npouecce passurusd [1IJIM u IIMII:

1) noGaBiieHHE TOTIOIHUTEIBLHBIX TEPMOB

2) IByHaIpaBJEHHbIE BHIBOJIbI

3) peasm3anus CKOOOYHBIX BBIPAXKEHUIN

4) paciumpeHue 1o BeIXoam

2 3a/iaHue 3aKpHITOTrO THIMA ¢ BBIOOPOM HECKOJIBKHUX MPABUIIbHBIX OTBETOB.
HNucTrpykuus: IlpounTaiiTe Bonpoc, BbidepuTe HECKOIbKO
NMPaBUJILHBIX OTBETOB U 3aNMIINTEe UX HOMepa. JlaiiTe 000cHOBaHMe.
Bonpoc: xakue u3 NepeuncieHHbIX TUIIOB MUKPOCXEM OTHOCSTCS K
mukpocxemam [IJINC:

1) nporpaMMupyeMsle 110JIb30BATEIEM BEHTUIIbHBIE MAaTPUILIBI

2) onepaTUBHBIEC 3aITOMUHAIONINE YCTPOHCTBA

3) nporpamMmmupyemasi MaTpu4Hasi JIOTUKa

4) cucTeMbl-Ha-KpUCTaJIIe

5) MUKpOIIPOLIECCOPHI

3 3aJjaHre 3aKpBITOrO THIA HA COMTOCTABIICHHUE.
Nucrpykuus: IIpounTaiite Bonpoc u ycraHoBuTe coorBercreue. K
KaKI0H MO3UIIMHU, JAHHOH B JIEBOM CT0J101Ie, Mo0epuUTe
COOTBETCTBYIOIIYIO MO3ULHUIO B IPABOM CTOJIOLE.
Bomnpoc: conocrassTe nepeunciennbie Mukpocxemsl [IJINC u
IIOKOJIEHUS. K KOTOPBIM OHHU OTHOCSITCSI.

1. Cucrema-Ha-KpucTaLie

2. Ciio>kHbIE POrpaMMHPYEMBIE JIOTUUECKUE YCTPOKCTBA

3. IIporpamMmmupyembie TOTHYECKUE MATPHULIBI

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

4 3ajiaHue 3aKphITOro TUIA HA YCTAaHOBJIEHUE MOCIE0BATEIbHOCTH
HNucrpykuus: [IpouyuraiiTe BONPOC U YCTAHOBHUTE MOCJI€10BA-
TeJbHOCTh. 3ANMIIMTE COOTBETCTBYIONIYIO MOCJIe10BATEIbHOCTh
OYKB cJieBa HAIIPpaBo.
Bomnpoc: YcranoBure nocnenoBarenbHOCTs MUKpocxeM BMK B nopsinke
YCIIOXKHEHUS UX apXUTEKTYPHBIX IIPAU3HAKOB:

e A) brounsie BMK
B) ASIC BMK
e () Kananpasie BMK
o D) BMK "mope BenTmiein"

5 3aaHue OTKPBITOrO TUIIA.
HNucrpyknus: IIpounTaiiTe BOpoc, 3alIMIINTE Pa3BePHYTHIH OTBET.
Bomnpoc: Yro nporpammupyrot B [IJIMC? |

1 Tum) 3ananve KOMOMHHPOBAHHOTO TUIIA C BEIOOPOM OJHOTO BEPHOTO OTBETA U3 YETHIPEX
MPEJIOKEHHBIX U 000CHOBaHHWEM BbIOOpA CUMTAETCS BEPHBIM, €CJIM MPaBWIBHO yKa3aHa Ludpa
U TIpUBEJIEHBbl KOHKPETHBIE AapryMEHTBI, HCIOJb3yeMble NpH BbIOOpe oTBeTa. [losnHoe
COBIAJIEHUE C BEPHBIM OTBETOM OLleHHUBaeTcs | 6amioM, HEBEpHBIN OTBET WM €r0 OTCYTCTBUE —
0 6amnos.

2 tumn) 3ajaHue KOMOMHMPOBAHHOTO TUIIA C BHIOOPOM HECKOJIBKUX BapUaHTOB OTBETA U3
IPEUIOKEHHBIX U Pa3BEepHYTHIM OOOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIHM MPABUIBHO
yKa3zaHbl UGPHI U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIOIb3yeMbIe MPHU BHIOOPE OTBETOB.
[TonmHOE coBnazeHNe C BEPHBIM OTBETOM OIEHMBAETCs | OamuioM, eciau AOMYyLIeHbI OMUOKH WIIN
OTBET OTCYTCTBYET — () 6asioB.




3 tun) 3agaHue 3aKpbITOrO TUIIA HA YCTAaHOBJIEHUE COOTBETCTBUS CUMTAETCSI BEPHBIM, €CIIN
YCTaHOBJIEHBl BCE COOTBETCTBUA (IIO3ULMU U3 OJHOIO CTOJIOIA BEPHO COMOCTABJICHBI C
NO3ULUSAMH Apyroro ctosiobua). [TomrHoe coBmajeHne ¢ BEpHbIM OTBETOM OlLleHUBaeTcs | Oamiom,
HEBEPHbIN OTBET WM ero oTcyTcTBHE — () 6ayIoB

4 Tun) 3ajaHue 3aKpLITOTO TUNA HA YCTAHOBJIEHHE TMOCIEAOBATEIIbHOCTA CUYUTAETCS
BEpHBIM, €CIIM TMPaBWJIBHO yKa3zaHa Bcs MocienoBaTenbHOCTh HU@p. [lonmHoe coBmangeHue c
BEPHBIM OTBETOM OIICHHBaeTcs 1 OayioM, eclii JOMYyIIEHB! OMMOKH WM OTBET OTCYTCTBYeT — 0
0asos.

5 tun) 3agaHue OTKPBITOrO TUIA C PA3BEPHYTHIM OTBETOM CUHUTAETCS] BEPHBIM, €CIIM OTBET
COBMAJa€T C DTAJOHHBIM IO COJAEPKAHMIO M MOJHOTEe. [lpaBUNbHBI OTBET 3a 3aJaHUE
OIlICHMBaeTCs B 3 Oayuia, €Clid JOIMyIIeHa OHA OIIMOKa \HETOYHOCTh \ OTBET MPABWIbHEIN, HO HE
NOJIHBIN - 1 6ai, ecnu gomyieHo Oosiee 1 OMMOKY \ OTBET HEMPABUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6anos.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HOM (hOpPMBI
00yd4eHus1, peICTaBIICHBI B Tabymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONpEACIISIONINE MPOLETYPHI OIICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIICTCHLUH, COAEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpyOmMX TMOPSIOK W MPOUERYypYy
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluu 00y4aroImuxcs
['VAIL

11. MGTOI[I/I‘ICCKI/IG YKa3zaHudg 0Jisd 06yqa}oumxc;1 10 OCBOCHUIO JHUCIUIIIIMHBI

11.1. Meronnyeckue yka3zaHusl s OOyYalOIIMXCS IO OCBOEHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3zHAauY€HUE JIEKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE W SICHOE€ M3JIOKEHHE ydeOHOTo Marepuaia. HasHaueHHe COBpEMEHHOHM JIEKIIMH B
pamMKax TUCHUIUIMHBI HE B TOM, YTOOBI TIOJYYUTh BCIO MH(OPMAIMIO 1O T€MEe, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM AWCIUIUIMHBI, METOJIOB HAyYHOTO TO3HAHWS, HOBEHIIMX
JOCTHMKEHUI HaydyHOU MBICTH. B yueOHOM mporiecce JIKIHs BBITIOTHSIET METOI0JIOTHUYECKYIO,
OpPraHU3AIMOHHYI0 W MHGOPMAIMOHHYI0 (YHKIIUU. JIEKIHs pacKpbiBaeT MOHATUMHBIN armapaT
KOHKpPETHOW oOnacTu 3HaHUSA, €€ MPOOJEMBI, JaeT IENbHOE MPECTABICHHUE O TUCITUILINHE,
MOKa3bIBAECT B3aMMOCBSI3b C IPYTUMU JUCHUILUIMHAMU.

[LmanupyemMble pe3ylbTaThl IPH OCBOCHUN 00YUAIOIIUMUCS JICKIIMOHHOIO MaTepHaia:

— TMOJIyYeHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHUW, YPOBEHb
KOTOPBIX ONpPEETAETCS 1IEIEBOM YCTAHOBKOM K KaX10i KOHKPETHOH TEME;

— TIONy4Y€HHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE NpO(EeCcCCHOHANBLHO-IEIOBBIX  KAuecTB, JIOOBU K  TOpeaMeTy |
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBILIJICHUSI.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOIUMOTO JIJIsi CAMOCTOSITEIIBHOW PaOOTHI;

— TIOJyYeHHE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTUSI HAYKM U TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS Ha OJIMKANIINE TOIbL;

— Hay4YHMThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH U
MOJOKEHUSA, NPUXOJUTh K KOHKPETHBIM  BBIBOAAM, MOBTOPSATh HUX B  Pa3JIUYHBIX
dopmynHupoBKax);

— TIOJy4eHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB M TIOHSTHA.




JIeKUMOHHBI MaTepual MOXET CONPOBOXKIATbCA JIEMOHCTpalMed CIaugoB U
UCIOJIb30BAaHUEM pa3JaTOYHOrO MaTepuaja IpU IPOBEIEHUM KOPOTKHX JHUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJEIBHBIX TEMATHK MO JUCHUIUINHE.

11.2. Meronuueckue yka3zaHUs A OOYYAIOMIMXCS MO MPOXOXKICHHIO MPAKTUYECKUX
3aHATHI

[TpakTHdeckoe 3aHSATHE SBISETCS OOHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
mporiecca, 3aKJIF0OYarOIIasCcs B BEITOJIHEHUH 00YJarOITUMUCS TI0]T PYKOBOJICTBOM IIPETIOIaBaTEIs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C IENbI0 YCBOCHHUS HAYyYHO-TEOPETHUYECKHX OCHOB YyUueOHOM
JTUCITUATIITMHBI, TPUOOPETEHUS YMEHUN U HABBIKOB, OTIBITA TBOPYECKOM NEITEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YYAOIIErocs SBISETCS MPUBUTHE 00YJIArOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKON JIEITEIHHOCTH MO N3Yy4aeMOW TUCIUIIINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOSHUU 00YUYAIONTUMCS TPAKTHUECKUX 3aHSATHI:

— 3aKperuieHWe, yriyOJeHue, pacllupeHue W AeTalu3alius 3HAHWW TMpU pelIeHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBIAJCHHE HOBBIMH METOJaMH M METOJUKaMU HW3YYCHUS KOHKPETHOW y4eOHOI
JHUCIUATLINHEL

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

— ofecrnieueHre parMOHAIBLHOTO COYETaHUs KOJUICKTUBHOM M WHAMBUAYAJILHON (Gopm
oOyueHusl.

TpeboBaHus K MPOBEACHUIO MPAKTUICCKUX 3aHITUN

[IpakTuueckue 3aHATUS MPOBOAATCS B UHTEPAKTHBHOW (opme - pa3dop U peuieHue
CUTYallMOHHBIX 3aJa4 Ha 3asBJICHHbIe TeMbl. Ha mnpakTHuecKkoM 3aHATHM NPENoJaBaTElb
pa3zbupaeT THMIOBYIO 3a7ady B MepBOil yacTu 3aHsTus. Jlamee oOydaromuecs caMOCTOATEIbHO
MOBTOPSIIOT COOTBETCTBYIOIIME NEHCTBUS Ha KommbioTepe B cpeae Quartus Prime Bo BTOpOH
yactu 3aHATUsA. OOyuaroluecs JOJKHBI MPOJIEMOHCTPUPOBATH HA KOMITBIOTEPE OCBOCHUE TEMBbI
Y YMETb OTBETUTH HA BOIPOCHI, OTHOCSALIUECS K XOIY PELIEHUS.

11.3. Meronuueckue yka3aHus Ui OOYYalOMIMXCSl IO BBIIOJHEHHIO JaOOpaTOPHBIX
pabor

B xozme BbImoMHEHHS J1a0OpPaTOPHBIX paboT oOyyaromuics IOJKEeH YIrIyOuTh H
3aKpEeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJIAJEThb COBPEMEHHOM METOAMKON M TEXHMKOH
HKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTUKOW OO0Yy4arolerocs.
Beinosnnenune 1abopaTopHbeIX paboOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YaCTEeH U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonaenne nabopaTopHBIX pabOT OO0ydaromUMCs SIBISETCS HEOTHEMJIEMOW YacThIO
U3YyYeHHs] JTUCLMIUIMHBL, OIpeNenseMoil y4eOHbIM IIJJAHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreurBaroIUM pelIeHUe CIIeTyIOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMSA TPOLIECCOB, SIBICHUHM U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIHUILTHBI;

— 3aKpeIUleHue, pa3BUTHE U JeTalu3alys TEOPEeTHUYECKMX 3HAHWM, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OpMAINH [0 N3Y4aeMOH TUCIUILIIHE;

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

3aganue u TpebGOBaHUs K IIPOBEAECHUIO J1a00paTOPHBIX pPadoT




Ilepen  BBIMOJMHEHHMEM  JIAOOPATOPHBIX ~ pabOT  CTYAEHT  JOMKEH  H3YYUTh
COOTBETCTBYIOIIMI TCOPETUYECKHN MaTepuall, a TaKkXke TOIY4YUTh Yy TpernojaBaTems
WHANBUAYAIbHOE 3a/JlaHhe, KOTOpOoe€ OH OyAeT BHINONHATH B MPOIECCEe MPOBEICHUS
nabopaTopHOH PabOTHI.

Crpykrypa u dopMa oTyeTa o 1abopaTopHOii paboTe

Otuer o mabopaTopHOil paboTe MODKEH COAEpk aTh CBEIEHUS, HLIIOCTPUPYIOIIUE
BBITIOJIHEHHE CTYJIECHTOM J1abopaTopHOl pabOThI: Ieibh pabOThI, ONMUCAaHWE JTA0OpPATOPHOMU
YCTaHOBKH, UHANBHUAYAILHOE 33/IaHUE, MPOIIECC BHITIOTHEHHS paObOThI, pe3yIbTaThl H3MEPEHUH,
HEOOXOIMMBIE PACUEThI, BBIBOJIBI.

TpeboBanus k ohopmiIeHUIO OTYETa O JJabopaTopHOU paboTe

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

11.4. Meronuueckue yka3aHus A 0OYYaIOUIUXCS 10 MPOXOKACHUIO CAaMOCTOSTEIbLHOM
paboTsl

B Xoze BBINOJHEHUSI CaMOCTOSTENbHON paboThl, 00yJalOUIHiica BBITOTHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpEroAaBaresisi, HO 0e3 ero HemocpeICTBEHHOro
Y4YaCTHA.

st oOydaroruxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOSTENbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporiecce BBITIOJIHEHHUS CaMOCTOSITENBHOM paboOThI, y oOyuaromerocs: (Gpopmupyercs
nesniecooOpasHoe MiIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHHM, oOecrieunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOyuYeHHs, IOMOTaeT TIOJIYYUTh HABBIKM IOBBIIICHHS
poeCCHOHATBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOIMIMMU  CAaMOCTOSITENIbHYIO — paboTty
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHILINHE;

— METOIUYECKHE YKa3aHHUS MO BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
1o 3a049HOU (popme oOydeHHs).

11.5. Meronuueckne yKa3zaHUs MJIs OOYYalOUIUXCS 10 TIPOXOXKIEHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJb KadyecTBAa 3HAHUU
00ydJaronuxcsi, OCYIIECTBIIEMOTO0 B TEUYEHHE ceMecTpa (CeMecTpoB) Ha J1abOpaTOPHBIX
3aHATUAX IO HCCKOJIBKUM KPUTCTPUAM C HCIIBIO OONCHUBAHUA X0/1da OCBOCHUA JUCHUIIIIMHBI:

- KOJIMYECTBO JIaOOpaTOPHBIX pabOT, KOTOPOE CTYAEHT YCHEN BBIIOJHUTH U 3alUTHTDH
KaK B OTBEJCHHBIE JIJIsl 3TOTO KaJICHIapHbIE CPOKHU, TAK U B TEUEHUE CEMECTpPA B IIEJIOM.

- TEMIlT U Ka4eCTBO BBIMOJIHEHMsI JTAOOPATOPHBIX PabOT, T.K. YCIEHIHOE BBIMOJIHEHHE
1ab0paTOpHBIX PAa0OT CTYACHTOM BO3MOXHO TIPU COOTBETCTBYIOIIEM OCBOCHHH TEKYILETO
JICKIIMOHHOTO U MPEbIIYLIETo JJabopaTOPHOro MaTepuara.

- OIIGHKHM, TOJIyYEHHBIE CTYJCHTOM IO pE3YJbTaTy 3allUThl KaXJOH J1abopaTOpHOM
paboTHI;

- TCKYyILlasa pa60Ta CTyACHTA Ha IPAKTHUYCCKUX 3aHATUIX.

Ucnonbsyemas B ['YAII monynpHO-peiiTuHroBas cucrema (cM. Ilonoxenne «O Tekyiiem
KOHTpPOJIC YCIIEBAEMOCTH M MIPOMEXKYTOUHOM arrectanuu cryfaeHToB 'Y AII, obywaromuxcst mo
nporpaMMbl  Beicuiero oOpaszoBanusi» u Ilomoxenne «O MOIyIbHO-PEHTHHIOBOH CcHCTEME
OIICHKM KauecTBa yueOHOW paboThl ctyneHtoB B ['YAII») mpemycmatpuBaeT (GopMupoBaHue



UTOTOBOM OLIEHKM HAa OCHOBE MPOXOXKICHHS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH (B CEMECTpe) U
HPOXOXICHUA MPOMEXKYTOUHOW aTTecTalu. baiuibl, OTBeAeHHBIE Ha pabOTy B ceMecTpe,
HAUYUCIIAIOTCS 32 MOCEUICHUE JIGKIIMOHHBIX U MPAKTUYECKUX 3aHATUN W BBINOJIHEHHE U 3aIUTY
1abopaTOpHBIX PabOT, MPUYEM KOJUYESCTBO OAJIJIOB 3aBUCUT OT OIEHKH, TTOJYICHHOM 32 3aIUTy
Kax/10i1 1abopaTopHoii paboTsl. JlononHuTenbHbIe OOHYCHBIE OAIIBl MOTYT OBITH HAYHCIICHBI 110
UTOTaM paldOTHI CTY/ICHTA HAa IPAKTHYECKUX 3aHATHAX. TakuM 00pa3oM, HTOrOBast OLIEHKA MOKET
ObITh HIDKE TOJYYEHHOW Ha MPOMEXKYTOUYHOH aTrTecTaluud Npu ClIadbIX H/MIM HETOJHBIX
BBITIOJTHEHUH U 3alUTe Ja0OPaTOPHBIX pabOT B TEUEHUE CEMECTpa.

11.6. MeTonuueckne ykazaHUs I 00YYaIONMIUXCS 10 MPOXOKACHUIO TTPOMEKYTOUHOM
aTTEeCTallUU.

[IpomexyrouHas  arTectauus  OOydalolUXCsl — MpeAycMaTpUBAaeT  OIICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YyIbTaTOB OO0y4YeHHs TOo nuciuruiae. OHa BKIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OICHKM 3HAHHH, MOJYYEHHBIX OOydalomMMcs B IpoLecce
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSATEIbHONU paboThl, CHOCOOHOCTH
NPUMEHSTh WX JUIS PEIICHHUS MPAKTUYECKUX 3adad. DK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
NEepPUOJT HK3aMEHALlMOHHOM CECCHM W 3aBEpPIIAETCA aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOpOII0», «YIAOBIECTBOPUTEIHHO», «HEYIOBICTBOPUTEIbHO». [l JaHHOW JUCIMILTUHBI
9K3aMeH IMPOBOJIUTCS B IEPBOM M3 JBYX CEMECTPOB, OTBEIECHHBIX Ha JAUCIUILINHY, U HAlpaBJIeH
Ha TPOBEPKY CPOPMUPOBAHHOCTH HWHAWKaTOpa KommeTeHIud "3Hath". Jlms oskx3ameHa
bopMUPYIOTCS  TEOpEeTHYEeCKHe BOMPOCHl (cM. TaOm.15), W3 KOTOPBIX COCTABISIOTCS
9K3aMEeHallMOHHBIE OMIIETHI, BKIIIOYAIONINE 10 JIBa BOIIPOCa.

— 1uddepeHIMPOBaHHbIM 3a4eT — 93T0 (¢GopMa OLEHKM 3HAaHUH, IOJy4eHHBIX
oOy4aromuMcsl IpU U3YYEHUU AUCLUUILINHBI, PU BBIMOJIHEHUN KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HUCCIIEJOBATENBCKUX pabOT U MPOXOXKACHUN MPAKTUK C aTTECTAIMOHHON OLIEHKOM
COTJIIMYHO», «XOPOILO», «YyIOBJIECTBOPUTEIHHO», «HEYJOBIECTBOPUTEIbHO». Jlns maHHOU
JUCUUIUTMHBL AU depeHnpoBaHHBI 3a4eT TPOBOJUTCS BO BTOPOM M3 JIBYX CEMECTPOB,
OTBE/ICHHBIX HA JAHUCLUUIUIMHY, W HaIlpaBJIeH Ha NPOBEPKY C(HOPMHUPOBAHHOCTH HHIMKATOpa
komrereHimii  "Ymers".  JuddepeHunpoBaHHBI  3aueT  MPOBOAUTCS IO  OuieTam,
c(hopMUPOBAHHBIM M3 BOMPOCOB MPAKTHUECKOW HAMpPaBICHHOCTH (CcM. Tabi.16): kpome Ouiera
CTYACHTY BbIIa€TCS BapHaHT IIU(PPOBOrO YCTPOMCTBA, HA IPUMEPE CHHTE3a KOTOPOTO B MaKeTe
CAIIP Quartus Prime Lite Edition cTyneHT mopKeH MpOAEMOHCTPUPOBATh YMEHHS paboTaTh ¢
naketoM M ¢ s3pikoM VHDL. JluddepeHunpoBanHbii 3a4eT MPOBOJUTCS B J1a0OpaTopuu
mu(ppoBOil CXEMOTEXHUKH Ha KOMIBIOTEpaxX HEMOCpencTBeHHO B makere Quartus Prime Lite
Edition.



Jluct BHeceHUs: M3MEHEHUH B pabouyto MporpamMmy JUCIHUILTAHBI
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