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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
«PagnoTexHn4eckre TEXHOJIOTHH U amlMapaTHbIi uHTepdeiic HeHpOHHBIX ceTei». [lucuumninna
peanuzyetcst kadeapoit «No22y.

JlucuuriuHa HaleleHa Ha (P OPMUPOBAHKE Y BHITYCKHUKA CIICTYIOIIUX KOMITETECHITUI:

OIIK-1 «CnocoGeH BCTob30BaTh MOJI0KEHHUS, 3aKOHBI U METOJIbl €CTECTBEHHBIX HAYK U
MaTEMaTUKH JJI PEIICHUs 3a/1a4 HHXCHEPHOU JeSTEIbHOCTH

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

[TIK-1 «Crioco6eH BBIMOJTHATh MAaTEMAaTHUYECKOE MOJICITMPOBAHNE OOBEKTOB U MPOIIECCOB
MO0 TUIOBBIM METOJUKAM, B TOM YHUCJE C MCIOJIb30BAaHUEM CTAaHIAPTHBIX MAKETOB MPUKIATHBIX
IIporpamm, a TAKXKe C UCIOJIb30BaHUEM METOJIOB HCKYCCTBEHHOTO MHTEIIJIEKTA)

[MIK-3 «CnocobeH OCyIIeCTBISATh, COOp M aHANU3 WCXOMHBIX JAaHHBIX IS pacuera u
MIPOEKTUPOBAHUS JETAIEe, Y3JI0B W YCTPOWCTB PAAMOTEXHUYECKHUX CHCTEM, AaIlllapaTHOIo
uHTepdeiica HeMPOHHBIX CeTe»

ConepxaHue AMCHUIUIMHBI OXBaTbIBAET KPYI BOIPOCOB, CBSI3aHHBIX C HM3Y4YEHHEM
COBPEMEHHOM METO/0JIOTUH pa3padOTKW M CPEACTB pealu3alil  YCTPOHCTB 1H(pOBOi
00pabOTKH CUTHAJIOB C UCIOJIB30BaHUEM MUKPOCXEM MPOTrPaMMHUPYEMOH JIOTUKH.

[IpenmogaBanne AMCHUIUIMHBI MPEAyCMATPUBACT CIEAYIOIIHE (QOPMBI OpraHU3alNN
yueOHOro mpoiiecca: JIeKIUU, Ja0opaTopHble padoThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTENbHAS
pabota o0y4arorerocs.

[IporpamMmMoil AMCHUMIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIS: TEKYILIHM
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAsl aTTecTanus B hopme 1uddhepeHIpoOBaHHOTO 3a4eTa.

OO6mrasi TpyA0€MKOCTh OCBOCHHSI NHUCIMIUIMHBI COCTABISICT 8 3a4eTHBIX eAWHHIl, 288
4acoB.

SA3bIK 00yUYeHUS TT0 AUCIUIUINHE «PYCCKHUH »



1. TlepedeHb MIAaHUPYEMBIX PE3YJIHTATOB OOyUEHUS IO JUCIUILTHHE
1.1. Ilenu npenoaaBaHus AUCUUTUIMHBI
enpto mpenonaBanus aucuuruinabl "TIJIMC" sBruseTcs MpomoiDKEeHUE W YrIIyOJieHUE
W3Y4YEHUST CXEMOTEXHHUKHU YCTPOUCTB IU(PPOBO 00PaOOTKH CUTHAIOB, H3yUYEHUE TEOPETUICCKUX
BOTIPOCOB, CBSI3aHHBIX C METOJOJIOTHEH MPUMEHEHHUS MHKPOCXEM MPOTPAMMHPYEMOMN JIOTHKH,
OCBOEHHE TeXHOJIoruu npoektrupoBanusa yctpocts LIOC ¢ ucnonbzoBanuem [TJIMC.

1.2. JlucuuminHa BXOAMWT B COCTAaB 00513aTE€IBLHON YacTH 00pa30BaTeIbHOM MPOTpaMMBbI
BhIcIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHb muaHUPyEMbIX pe3yIbTaTOB OOYUEHHUS 110 AUCLUILIUHE, COOTHECEHHBIX C
IUTAaHUpYEeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3yueHUs AUCUUIUIMHBI OOyYalOUIUIiCS TOJDKEH 00JiagaTh CIeAYIOUIMMU
KOMIIETEHIIMSIMU WIIA UX 4acTsAMU. KOMIETeHIIMN U MHIUKATOPBI UX JTOCTHUKEHUSI IPUBEACHBI B
tabnune 1.

Tabmuna 1 — [lepeuens KOMIETEHIINN U MHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpymma) Kon n Kon n nanmMeHnoBaHue WHIUKATOpa
HAauMEHOBAaHHE
KOMITETEHIINH JOCTH>KEHUS] KOMIIETCHLIUU
KOMIIETEHINH
OIIK-1 Cnocoben
UCIIOJIb30BaTh
MOJIO’KEHUSI, 3aKOHBI
1 METOJTBI ’ OIIK-1.Y.1 ymeTb npuMeHSTh (hpru3nyecKue
Ob6menpodeccnonanbHble 3aKOHBI 1 MaTeMaTH4YE€CKHE METO/IbI JIJIst
€CTECTBEHHBIX HayK
KOMITETEHIINH pelIeHHs 3a/1a4 TEOPETUIECKOTO U

Y MaTEMaTUKH N5
pelieHus 3a1a4y
VHKEHEPHOU
JeSITeNIbHOCTH

MIPUKIIQJHOTO XapaKkTepa

OIIK-5 Cnocoben
pa3pabaThiBaTh
AJITOPUTMBI U
O6menpodeccuoHanbHbIE | KOMITBIOTEPHBIC
KOMIICTCHIINU mporpaMMmhl,
NPUTOHBIC TS
MPAKTUIECKOTO
PUMEHEHHS

OIIK-5.Y.1 ymerp pa3pabareiBaTh
anropuT™Mbl IU(PpoBOI 00PaObOTKH CUTHATIOB
Y JaHHBIX JUIS PEIICHUS TPAKTHIECKUX
3aja4, B TOM YHCJIE C UCTIOIb30BaHUEM
WHTEJUIEKTYaTbHBIX TEXHOJIOTUN

I1K-1 Crnocoben
BBIIOJIHATH
MATEMATUYCCKOC
MOJICTTUPOBAHUE
00BEKTOB U
MIPOIIECCOB T10
THUITIOBBIM
METOJINKaM, B TOM [T1K-1.3.1 3HaTh METO/IBI U TPOTPAMMHBIE
YHCIE C CpelICTBa MOJEIUPOBAHMS allapaTHOU
HCIOJIb30BaHUEM 4acTu

CTaHI[apTHBIX
MMaKeTOB
HpI/IKJIa,IIHBIX
porpamm, a TaKkKe
C MCITOJIL30BaHUEM
METOIIOB
I/ICKYCCTBGHHOFO

[Ipodeccuonanbubie
KOMIICTCHIINH




HHTCIIJICKTAa

[IK-3 Cnocoben
OCYIIECTBIISITH COOp
Y aHAJIN3 UCXOJIHBIX
JaHHBIX JUJIS pacyera
U IPOECKTUPOBAHUS
[Ipodeccuonanbubie JleTaJie, y3JI0B U
KOMIIETEHLINU YCTPOMCTB
PaAMOTEXHUYECKUX
CHUCTEM,
anmnapaTHoOro
uHTepdeiica
HEUPOHHBIX CETEU

T1K-3.3.1 3HaTL OCHOBHEIE TEXHUYECKUE

XapPaAKTCPUCTHUKU PATUOTCXHUUCCKHUX CUCTCM

2. Mecro aucuumivsbl B cTpykType OI1

JucuumnirHa MokeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS

IPY U3YYEHUHU CIICAYIOIMIMX JTUCIMUITINH:
— « Mudopmatukay,
— « DIEKTpOHUKaY,
— «OCHOBBI CIIEKTPAILHOTO aHAIIN32»

— «CXeMOTeXHMKa aHAJIOTOBBIX AIEKTPOHHBIX YCTPOMCTB

— «ldudpossie ycTpoiicTBa»

3HaHI/I$I, IIOJIYYCHHBIC IIPpH H3YUYCHHUU MaTcpuajia I[aHHOfI JUCHUIIJIMHBI, UMCIOT KakK

CaMOCTOATCIIBHOC 3HAYCHUC, TaAK U UCTIOJIB3YIOTCA IIPU U3YYCHUU APYTUX JUCHUIIINH

— « udposas o6paboTKa CUTHAIIOBY,

— «lIpoueccopsl 1HPpPoOBOK 00PAOOTKH CHUTHAIIOBY,

BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.

3. O0BeM u TPyIOEMKOCTb TUCIIUILTAHBI

Jlanueie 00 obieM oO0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OTHENbHBIX BUIOB Y4eOHOM
paboThI IO ANCHMILIAHE (M pacipeaeieHue 3TOi TPYL0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B

Tadimue 2.

Ta6mmia 2 — O0beM U TPYA0EMKOCTh AUCITUTUTHHBI

a TakKXXC TIIpUu BbINIOJIHCHUA

TpynoeMKOCTb 10 ceMeCTpaM

Bun yuebHoi# paboThl Bcero NoG No7
1 2 3 4
Oowan mpyooemxkocmas OuCyUnIUHLL, 3/ 788 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuyueckoii no020moeKu 25 25
Ayoumopnuie 3auamus, BCETo yac. 102 68 34
B TOM YHCJIE:
nexumn (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3anarus (I13),
17 17
(dac)
nabopaTtopHbie padoTs (JIP), (yac) 68 34 34
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 150 40 110
Buo npomesicymounoin ammecmayuu: 3a4er, JK3., Hudd. 3aq.
mudd. 3auger, sk3amed (3auer, Judd. 3au, | dudd. JK3.
OK3.*%*) 3au.




*%

Ilpumeuanue: KaHIUAATCKHIN SK3aMEH

4. ConpepxaHue AUCIUIUTUHBI

4.1. PacnpeneneHue TpyA0€MKOCTH AUCHUILIMHBI 10 pa3/iesiaM U BUJaM 3aHATHIA.
Pas,uenm, TEMbI JUCIIUITJIIMHBI 1 UX pr,HOCMKOCTB HpI/IBe,Z[CHI:I B Ta6JII/ILI€ 3

Ta6mmma 3 — Pa3nensl, TEMbI TUCIUTUIMHBI, UX TPYJI0EMKOCTh

Pa3I[CJIBI TEMBbI JUCITHUITIINHBI HGKHHH 113 (C3) JIp KII CPC
’ (gac) (gac) (dac) (dac) (dac)
CewmecTtp 6
Paznen 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 sI3bIKA 17 34 110
onucanus anmnaparypel VHDL
Hroro B cemectpe: 34 110
Uroro 17 17 68 0 150

[lpakTHueckas TOATOTOBKA  3aKJIIOYACTCSl B HEMOCPEICTBEHHOM  BBIOJIHCHUU
Oo0y4arolMMHUCST ~ OINpENEeNeHHBIX  TPYAOBBIX  (QYHKUMH,  CBSI3aHHBIX C  Oya;ymei
npodeccHoHaIbHON AEATETLHOCTHIO.

4.2. CopepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHIA.
Copep:xanue pa3fesioB ¥ TeM JICKIIMOHHBIX 3aHSITUN MTPUBEICHO B Ta0IHIIE 4.

Tabmuna 4 — ConeprxaHue pa3JesioB U TEM JICKIIMOHHOTO ITUKIIA

Howmep paznena

Ha3Banue u comepxanue pa3fenoB U TeM JEKIIMOHHBIX 3aHATHN

1. Beenenue

1.1 PerpocrexktuBa pa3BUTHSI IUPPOBOKH CXEMOTEXHHKH U
MPEINOChUIKM BO3HUKHOBEHHSI MHUKPOCXEM IPOrpaMMUpPYyeMOit
JIOTUKHU

1.2 Knaccudukanus [IJIMC mo mnokoneHusM, 1Mo THIY, IO
CTENIEHHU MHTErpaluu

1.3. Knaccuduxarus [TJIMC mo kpaTHOCTH TPOrpaMMHUPOBAHHSL.
1.4. @wusnueckue wuHTEp(PEHCHl M  MPOTOKOIBI  OOMEHa
uHpopmaruei.

1.5 CgoiictBa u Bo3moxHocTH [IJIMC. O6mactn mpuMeHEHHS
[JINC.

2. [IpoekTupoBanue
ycrpoiicts LHOC ¢
ucnoib3oBanuem CAIIP
Quartus

2.1 Merononorus W OOUMH QJITOPUTM TMPOCKTUPOBAHUS
U(PPOBBIX YCTPOHCTB.

2.2. O0630p u 001Iast XapaKTepucTHKa makera Quartus

2.3 CniocoOsl oncanus mpoekTa B makere Quartus

2.4 Komnuiisanust IpoeKkTa, MapaMeTphl JJOTHYECKOTO CUHTE3A.
2.5. Penaktop ¢pu3znueckoro pa3mMemieHus

2.6. Bepudukarus npoexTa




2.7 IlapameTrpu3syembie MeradyHKITUN

3. IIJIUC 1-ro nokoieHus

3.1. IIporpammupyembie Jnoruueckue wmatpuipsl (IIJIM).
O60061eHHas cTpykTypHas cxema. OCHOBHBIE XapaKTEPUCTUKH.
CxeMoTexHHUYECKasl pean3alys MOHTaXKHBIX omnepauuii "N" u
"NIJI"

3.2. IlporpaMMupyeMble JIOTHYECKHE MaTpHlbpl. Pacimmpenue
(GyHKIIMOHAJIBHBIX BO3MOKHOCTEH.

3.3.  Ilporpammupyemass  marpuuHas  Jjoruka  (IIMJI).
CpaBHUTENBHBIN aHAIU3 MOAXOJ0B K MpoekThupoBaHuto 1Y Ha
[JIM u IIMJL

3.4. OOoramenue (QyHKIIMOHATHHBIX Bo3MokHOCTeH I[IJIM wu
IMIMJL

3.5. baszoseie Marpuunsie kpuctauibl (BMK). Knaccuduxammus,
NOHATUS 0a30BOM sUelkW M (QyHKUMOHANBbHOU sueiiku (D),
ouommoreka DS, mnpumep KOMIOHEHTHOTO cocTtaBa bSl,
CTPYKTYpbl KaHaJbHBIX, OeckaHalbHBIX u OnouHblXx BMK,
napametrpbl BMK.

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

4.1. CnoxHble NOpPOrpaMMHpPYEMbIE JIOTUYECKUE YCTPOMCTBA
(CPLD). OO6o6menHast  cTpykTypHas  cxema. [lonsTue
¢ynkunonanpHoro 6ioka. Ctpykrypa makposiueiiku. CTpykTypa
MPOTPaMMUPYEMOl  MaTpULbl  MekcoeAuHeHu. CTpyKTypa
0JIOKAa BBOJA-BLIBOJIA.

4.2. IlporpamMmmupyembie MOJb30BATEIEM BEHTHJIBHBIE MaTPHIIbI
(FPGA).  OGo6menHass  crpykrypa.  Kougurypupyemsie
JIoOTHYecKHe OJIOKH Pa3HOM 3€pHUCTOCTH.

4.3. Texunomorus JTAG. HasnaueHue, ocCHOBHAas KOHIIECIIIMSI,
peXUMBbl pabOTHI, cXeMa SYEWKH TPaHUYHOTO CKAaHUPOBAHUS,
unrepdeiic JTAG, TpaHCHOPTHBIM MEXaHU3M, YCTPOHCTBO
yIpaBiIeHUS TPaHUYHBIM CKaHHUPOBAHUEM, PEKUMBI TPAHUYHOTO
CKaHMPOBAHMUS, KOMaHbl TPAHUYHOTO CKAHUPOBAHMUSL.

4.4 Cucrembl-Ha-kpuctaiie (SoC). Knaccudukanus. OCHOBHBIE
xapaktepuctuku. Hard-sapa, eQMHMIBI  MHTEIUIEKTYaJlbHOU
cobctBennoctu (IP-sapa) - firm-sapa u soft-sampa.

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

5. IIpoextupoBanue
U(POBBIX YCTPOMCTB HA
[JINC ¢ ucnonp3oBaHreM
A3bIKA OMTUCAHUS
anmaparypsl VHDL

5.1 VHDL: cTtpykTypa omnucanusi MOAYJisd, OCHOBHbIC IpaBHJIa
CUHTAKCHCa, TUIIbI U CBOMCTBA BXOJHBIX U BBIXOJHBIX CUTHAJIOB
5.2.  VHDL: 3ape3epBHpOBaHHBIE CJIOBAa, NapajlieJIbHbIC
OIlepaTOpBl, OCIEN0BATENbHBIN ONIEPATOP process

5.3. VHDL: Ttunbl naHHbIX, PYHKITUU ¥ TIPOIICTYPHI.

5.4. VHDL: sneMeHTBl CTPYKTYpHOI'O THIIA IPOEKTUPOBAHHUS
U (POBBIX YCTPOUCTB.

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

5.6. VHDL: snemeHTBhl NOBENEHYECKOTO THUIIA MPOEKTUPOBAHUS
1M (PPOBBIX YCTPOUCTB.

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

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYTOEMKOCTb




TeMbl MPaKTUYECKUX
3aHATUN

DopMBbI MPAKTUYECKUX
3aHATUI

TpynoemMKkocTsb,
(qac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(gac)

No
pasznena
JIACIIATI

JIMHBI

Cemectp 6

N3yuenue
METOIOJIOTUH U 00-
IeTO alNTOpUTMa
MIPOCKTUPO-BAHUS

U POBBIX
ycrpoiicts Ha [1TJIMC

Pemenue
CUTYallHOHHBIX 3a/1a4

2

00630p u obmIas
XapaKTEPUCTHKA
nakera Quartus
Prime Lite Edition

Pemenue
CUTYallHOHHBIX 3a/1a4

N3yuenue
IIpoLEeaypbl KOMIIHU-
JSLUY TIPOEKTA.
Hactpoiika
I1apaMeTpoB
KOMITUJISILIVN.
[Tapamerpsl
JIOTUYECKOTO
CUHTE3a.

Pemenue
CUTYallMOHHBIX 3a/1a4

Penaxrop
¢duznveckoro pazme-
IIEHUs, €ro
Ha3HaYEHUeE,
napameTpsl U
HAaCTpOMKa

Pentenue
CI/ITyaI_[I/IOHHBIX 3a1a4

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

Pentenue
CI/ITyaI_[I/IOHHBIX 3a1a4

VHDL: ctpykrypa
OIINCaHUus MOIIy.HH,
OCHOBHBIC TIpaBUIa
CHHTaKCuca, TUIIbl U
CBOMCTBA BXOIHBIX U
BBIXOJHBIX CUT'HAJIOB

Pentenue
CI/ITyaI_[I/IOHHBIX 3a1a4

VHDL.:
3ape3epBUPOBAHHBIE
CIIOBa,
rapasuieibHbIe
OnepaTophbl,
MOCJIEOBATEIbHbBII
onepaTop process

Pentenue
CI/ITyaI_[I/IOHHBIX 3a1a4

VHDL: tunsl
JTAHHBIX, QYHKIINH 1
POy PHI

Pemenue
CUTYallHOHHBIX 3a/1a4




VHDL: a3neMeHTEI Penrenue
CTPYKTYp-HOI'O TUIIA | CUTYallMOHHBIX 3a7a4
MIPOCKTUPOBAHUS

U POBBIX
YCTPOMCTB.

10

VHDL: snemMeHTHI Pemenne
IMOTOKOBOTO THMA CUTYallMOHHBIX 3a/1a4
MIPOEKTUPOBAHUS
1 poBbHIX
YCTPOMCTB.

11

VHDL: anemeHTHI Pemenne
MOBEICH-YECKOT0 CUTYaIIMOHHBIX 33]1a4
THIA
MIPOEKTUPOBAHUS
1 poBHIX
YCTPOMCTB.

Bcero

17

4.4. JlabopaTopHbIe 3aHATHS

TeMbl 1a00paTOPHBIX 3aHITHI M UX TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

No
/o

HaumenoBanne 1abopaTopHbIX paboT

TpynoeMKoCTb,
(gac)

N3 Hux
MPAaKTUYECKOM
MOATOTOBKH,
(dac)

Ne
pasnerna
JIACLIMIT

JINHBI

Cemectp

6

N3yueHne OCHOBHBIX JTamoB  CO3/1aHUSA
udposoro ycrpoiicta Ha [TJIVC - onucanue
MpoeKkTa B TrpapUueckoM pegakTope H
KOMIWJISILMS IIPOEKTA.

4

N3ydyenue  B3auMOIEUCTBUS CAIIP C
OTIIAJIOYHOH TIATON - peJaKTop (pu3uIecKoro
pa3MeIIeHus PinPlanner, MPOIIKBKA
OTJIAJJOYHOM  IUJIaThl W TECTUPOBAHUE
CUHTE3MPOBAHHOI'O YCTPOMCTBA.

WN3yyeHue  MHCTPYMEHTOB  IIPOrPaMMHO-
anmapaTHoW Bepudukanuu mpoekra (4acThb 1)
- uHCTpyMeHT ModelSym.

WN3y4eHne  MHCTPYMEHTOB  IPOrPAMMHO-
anmapaTtHoi Bepudukanuu npoekra (4acTh 2)
- yrunuta WaveForm g co3manust mpocThixX
YCJIOBUM MOJEIUPOBAHUS

W3yuenne  HMHCTPYMEHTOB  MPOTPaMMHO-
anmapaTtHoi Bepudukanuu npoekra (4acTb 3)
- co3nanue ¢aina testbench mns nmpoBeneHus
BCECTOPOHHEH BepuUKaIIUU.

HccnenoBanue  CTaHmapTHBIX  OMOJIMOTEK
Quartus II  (wacte 1): Oumbnmoreka
MIPUMHTHBOB

VccnenoBanne  CTaHAApPTHBIX — OMONIHMOTEK




Quartus II  (wactp 2): wmeradyHKIuu
KOMOMHAIIMOHHBIX U apu(pMETHIECKUX
YCTPOMCTB

HccnenoBanne  CTaHAApPTHBIX — OMOIMOTEK
Quartus II  (wacte 3): wmeradyHKIUU
M10CJIeIOBATEIbHOCTHBIX YCTPOUCTB.

HccnenoBanue  CTaHmapTHBIX — OMOJMOTEK
Quartus II  (wacte 4): MeradyHKIUH
AJIEKTPOHHOU MMaMSITH.

Cemectp

7

N3y4yeHne CTpyKTypsl ommcaHus IH(poBOro
yerporictBa Ha VHDL (uwacts 1): 6mok entity
Y CBOMCTBA €ro 2JIEMEHTOB

N3ydeHue CTpyKTYyphl ONMCAHUS uH(I)pOBoro
yctporictea Ha VHDL (wacte 2): 06iok
architecture v CBOMCTBA €r0 3JIEMEHTOB

W

Hccnenosanne Tunos nanueix 8 VHDL

[\

[\
N

N

OynHkimu U nponeaypsl B VHDL

N

N
W

N3yuyeHue CTpYKTYypHOI'O THIIA ONMCAHUS IIPU
MPOEKTUPOBAHUM  KOMOWHAIIMOHHBIX  YCT-
pOMCTB

W3ydeHue CTpyKTypHOTO THUIIa ONMCAHUS MPU
MPOCKTUPOBAHNN IIOCIICA0OBATCIIbHOCTHBIX
YCTPOMCTB

I/IsyquHe IIOTOKOBOI'O THIIa OHNHUCAHHA TIPpH
MPOEKTUPOBAHUM  KOMOWHAIIMOHHBIX  YCT-
pOMCTB

N3ydyeHne mOTOKOBOrO THUIA OMUCAHUS MpPU
MPOCKTUPOBAHNN IIOCIICA0BATCIIbHOCTHBIX
YCTPOMCTB

N3yuenue moBeneHYECKOTO THUIA OMUCAHUSA
MIpHU MPOEKTUPOBAHUHM KOMOMHALIMOHHBIX YCT-
pOMCTB

10

N3yuyeHue IMOBENEHUYECKOrO THUIIA OIHCAHUS
IIPY IPOEKTUPOBAHUH IIOCIENOBATEIBHOCT-
HBIX YCTPOWCTB

Bcero

68

4.5. KypcoBoe npoeKkTupoBaHHE/ BBHITTOJTHECHUE KypPCOBON PabOTHI

Y4eOHBIM IJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrosiTenpHast paboTa 00yJaronuxcs

Buzsl camocTosTensHON paboThI M €€ TPYIOEMKOCTh IPUBEIEHBI B TaduIe 7.

Ta6mmia 7 — Buasl caMOCTOSTENBHOM paOOTHI M €€ TPYTO0EMKOCTh

. Bcero
Bun camocrositensHOM paboTh ac ’ Cemectp 6, yac Cemectp 7, uac
1 2 3 4




M3yueHne TeOpeTHIecKoro Marepuaia

nuctuiuiuabl (TO) 20 20

Kypcooe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka Kk TeKylieMy KOHTPOJIIO

yenesaemoctu (TKY) 65 10 55

Homamuee 3ananue (/13)

Kontponbhsie paboTsl 3a04ankoB (KP3)

[ToaroroBka K MpOMEKYTOUHOU

arrectaiuu (I1A) 65 10 33

Bcero: 150 40 110

5. IlepeyeHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEILHOM pabOThl 00YUAIOMIUXCS TTO0 TUCIUIUIUHE (MOJTYITIO)

Y4eOHO-METOAMYECKUE MAaTepHalbl ISl CAMOCTOSITENILHON paboThl OO0YYaromIMXCsl YKa3aHbl B
na. 7-11.

6. [lepedyeHb MEYaTHBIX M DJIEKTPOHHBIX YU€OHBIX M3TaHUI
[lepeuyeHb neUaTHBIX U 3JEKTPOHHBIX YUeOHBIX M3/1aHUI MpHUBEICH B TaOIuIIE 8.
Ta6mmia 8— [lepeueHp meyaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3aHUN

Komuectso
SK3EMILTIPOB B
bubnuorpaduyeckas ccpuika oubmoreke
(KpoMe AIIEKTPOHHBIX

9K3EMILIIPOB)

HIudp/
URL anpec

VYrpromos, Eprenwnii [1aBnosuy. ndposas
cxeMoTexHuka : ydyebnoe nocobdue / E. I1. Yrpromos. -
2-e u3n., nepepabd. u gorm. - CII6. : BXB - IletepOypr, 74
2007. - 782 c. : puc. - bubmmorp.: c. 761 - 766. -IIpeam.
ykas.: ¢. 767 - 782. - ISBN 5-94157-397-9 : 179.10 p. -
ISBN 978-5-94157-397-4

004(075) ¥27

Voiikepiu, k. @. [TpoektupoBanue udpoBhIX
ycTpoiicTB [Teker : DnekTpoHHbIH pecypce] : [YueOHuk].
T. 1/ k. ®@. Yaiikepnu; [lep. ¢ anri. E. B. Boponos,
A. JI. Jlapun. - Iporp. - M. : Tloctmapker, 2002. - 543
c. : puc. + 1 2. ont. muck (CD-ROM). - (bubnuoreka
COBPEMEHHOH 3JIEKTPOHUKN). - CucrteM. TpeOOBaHUS:
[pun. :CD-ROM-4X. - bubauorp.: c. 528 - 529. - ISBN
5-901095-12-X

004.4 Y97

Voiikepau, k. ®. [Ipoekruposanue nudpoBbIX
yerpoiicts [Teker : DnexTponHslii pecypce] : [YueOHuk].
T. 2/ Ox. @. Vaiikepnu; [lep. ¢ anrn. E. B. BopoHos,
A. JI. Jlapun. - IIporp. - M. : Tloctmapkert, 2002. - 543
c. : puc. + 1 o onr. nuck (CD-ROM). - (bubimoTeka
COBPEMEHHOM dJIEKTPOHUKH). - CHCTEM. TpeOOBaHUS:
ITpun. :CD-ROM-4X. - bubmmorp.: c. 528 - 529. - ISBN
5-901095-12-X

004 Y97

I'pymBuukuii, Poctucinas Uropesuu. [IpoextupoBanue
CHCTEM Ha MUKPOCXEMaX C IPOrpaMMUpPyeMOi
cTpykrypoii [Tekcr] : yueOHoe nocobue / P. 1.
004.4(075) T 91 I'pymBuukuii, A. X. Mypcaes, E. I1. Yrpiomos. - 2-e 30
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

URL: [Ipoextuposanue uppossix ycrporicts Ha IIJIMC B




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

CAIIP Quartus II : [ DnexTpoHHBI pecypc] :
METOJIMYECKHE YKa3aHMUsl K BBIMOTHEHUIO
nmaboparopubix padot / 0. E. Aradonosa [u ap.] ; C.-
ITerep0. Toc. YH-T a9pOKOCM. TIPUOOPOCTPOCHHUSI. -
DnexTpoH. TekcToBble aaH. - CII6. : U3n-Bo ['YAII,
2017. - 122 c. - Cuctem. tpeboBanus: ACROBAT
READER 5.X. - 3ar. ¢ TuTy:n. 9kpana. - b. 1.

URL:
https://e.lanbook.com/book
/119638 .— Pexum
JOCTyIa: s aBTOPHU3.

Ymennna, Y. B. [IpoekTupoBanue mudpoBbIx
ycrpoiicts Ha [TJIMC : yueOHOe nmocobue / 1. B.
VYinennna. — Cankr-IlerepOypr : Jlans, 2019. — 408 c.
— ISBN 978-5-8114-3657-6. — TekcT : 2€KTPOHHBIH

HOJIb30BaTENEH. // JIaHb : 271€KTpOHHO-ONOIMOTEYHAs CUCTEMA.
URL: Haga6wu, 3. [IpoexTnpoBaHue BCTpauBaeMbIX CUCTEM Ha
https://e.lanbook.com/book | TIJIMC / 3. HaaGwu ; nepeBox ¢ anriuiickoro B. B.

/73058 .— Pexum
JIOCTyTA: ISl aBTOPH3.
ITOJI30BATENICH.

ConosbeBa. — Mockaa : JIMK Ilpecc, 2016. — 464 c.
— ISBN 978-5-97060-174-7. — TeKcT : 3NMeKTPOHHBIH
// JlaHb : 27€KTPOHHO-OMOIMOTEYHAs CHUCTEMA.

URL:
https://e.lanbook.com/book
/40968 .— Pexum
JIOCTyIa: JUIs aBTOPU3.

Makchung, K. IIpoexktuposanue Ha ITJIMC. Kypc
MoJtoioro Oofira : yaedHnoe mocobue / K. Makchwmm. —
Mocksa : , 2010. — 407 c. — ISBN 978-5-94120-147-
1. — TekcT : aneKTpOoHHBIH // JIaHb : dIeKTPOHHO-

0JIb30BaTEICH. O6ubIMOTEYHAs CUCTEMA.

CrporoHos, A. B. Llupposas 06paboTka CUTHAJIOB B
URL: 6aznce NPOrpaMMUPYEMBIX JOTUYECKHX MHTErPaIbHBIX
https://e.lanbook.com/book | cxem : yuebHOe ocobue / A. B. Ctporonos. — 3-¢

/169152 .— Pexum
JIOCTYyTA: JUIsSl aBTOPU3.

u3n., crep. — Cankr-IlerepOypr : Jlanb, 2021. — 312
c.— ISBN 978-5-8114-1981-4. — Texkcr :

HOJIb30BaTENEH. 9JIEKTPOHHBIH // JIaHb : 371eKTPOHHO-OMOIMOTEYHAS
CHCTEMa.
URL: VHDL: CnpaBo4Hoe 1mocodue 1o 0CHOBaM SI3BIKa :

https://e.lanbook.com/book
/60992 .— Pexum
JOCTyMa: JUIs aBTOPU3.

yuebHoe mocobue / B. I1. babak, A. I'. Kopuenko, H. II.
Tumomienko, C. @. dunonenko. — Mockaa : JIMK
Ipecc, 2010. — 217 ¢. — ISBN 978-5-94120-169-3. —
Tekcr : aneKkTpoHHbIH // JIaHb : 3eKTpOHHO-

ITOJIB30BATENICH.
OnOIMOoTEYHAs CHCTEMA.
7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
nH(OPMaAITMOHHO-TEIEKOMMYHUKAITMOHHON ceTh «HTepHeT»
Ilepeuenn JIEKTPOHHBIX 00pa30oBaTEeNbHBIX pecypcos UH(POPMALIMOHHO-

TEJIEKOMMYHHUKAIIHOHHON CETH HEOOXOMUMBIX JIJII OCBOCHHS JTUCIUILIHHBI
npuBezeH B Tabnuue 9.
Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pPa30BATEIBHBIX PECypcoB HHOOPMAIMOHHO-

TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

«HTEpHETY,

URL anpec Haunmenosanue

He npenycmorpeno

8. IlepeueHb HH(OPMAITOHHBIX TEXHOJIOTHIA
8.1. IlepeueHp mpPOrpaMMHOTO OOECMEYEHUsS, HCIOIB3YEMOTO TMPH OCYIIECTBICHUH
00pa30oBaTeNBFHOrO MpoIiecca MO AUCIUILTHHE.
[TepedyeHs UCIIOIB3yeMOT0 MPOTPAMMHOT0 OOECTICUeHHS TIpeicTaBiieH B Tabmuie 10.

Tabmuna 10— Ilepedyens mporpaMMHOTo o0ecTIeYeHHS

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX
OCYIIECTBIICHUN 00pa30BaTEILHOTO MIPOIIecca MO AUCIUILUINHE

CUCTEM,UCIIONIb3YEMBIX pu




[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTABICH B
Tabymue 11.

Tabmuua 11— Ilepedens HHPOPMALTMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HanmenoBauue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMON Ui  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTUHE, TPEACTaBIcH B Tabnuiel?2.

Tabnuma 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH )

MynpTrMenuiiHas JIEKUMOHHAS Ay TUTOPUS

2 | Jlabopatopus iuppoBoit CXeMOTEXHUKH 22-08

10. Ouenounsle cpeacTBa IS NIPOBEACHUS IPOMEXYTOUHOM aTTecTaluu
10.1. CocTaB OLICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUYHOM aTTECTalMHU
o0yyJaromuxcs Mo JUCUUIUIMHE TpUBeAeH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB VISl TPOBEICHUS POMEKYTOYHOM aTTeCTAIUH

Buza npomeXyTo4HON aTTeCTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOIpOCOB K AK3aMEHY;
DK3aMeHAI[HOHHEIC OUIIETHI,
3amaum;

TecThl.

HuddepennmpoBannpiii 3a4€T CHmcoK BOIPOCOB;
TecTsrl;
3amaun.

10.2. B kadecTBe KpHUTEpPHUEB OIIGHKH YpPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIIMH 00ydJalouMMHcs MPUMEHseTCs 5-0ayuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpasi IpuBeeHa B Tabnuie 14. B TedeHne cemectpa MOXKET MCTIOIb30BaThCS
100-6annpHas mKaJa  MOAYJIBHO-PEMTHHTOBOM  CHCTEMBbl ~ YHUBEPCUTETa,  IpaBHJIA
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun onieHku ypoBHS ¢POPMUPOBAHHOCTH KOMIIETEHITUN

OrleHKa KOMITETEHITUH

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA
5-OayuIbHAs IKaIa PaKIep (bop

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHHO U TPAMOTHO €T0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOW IJIUTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJOKECHUS C TIPAKTUICCKOM
JIeSITeIIbHOCTHIO HAIIPABJICHHUS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— cBOOOIHO BJIQICET CHCTEMOH CIIEUAIM3UPOBAHHBIX MTOHITHH.

«OTIIMYHO»
(Ga4YTCHO»




OreHKa KOMITETEHIA X .
S —— apakTepucTrKa c(hOPMHUPOBAHHBIX KOMITCTCHITUIA
— o0y4aronuiicst TBEpI0 YCBOMI MPOTrPaMMHBINA MaTepuall, TPaMOTHO U
0 CYHIECTBY M3Jaraer €ro, ONWpasCh Ha 3HAHMS OCHOBHOM
JUTEPATYpBHI;
«OpOMION — HE JIOMYCKAET CYLIECTBEHHBIX HETOYHOCTEN; 3
— YBSI3bIBAET YCBOCHHBIE 3HAHUS C IPAKTHUECKON NEATEIbHOCTBIO
«BAYTCHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE [TOJI0KEHNUS;
— JIeJIaeT BBIBOJIBI U 0000IIECHMS;
— BJIAJICET CUCTEMOM CIIELUATIM3UPOBAHHBIX OHSATUM.
— 00y4Jaronuiics yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONHpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYpBHI;
— JIOITyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«yZI0BJIETBOPUTEIIHHOY .
GATTOHOY — UCHBITBIBAECT 3aTPYAHEHHUS B IPAKTUUYECKOM NPUMEHEHUH 3HAHWUU
HallpaBJICHUS;
— cJ1abo apryMeHTHPYET Hay4yHbIE MOJIOKEHNUS
— 3aTpyaHseTcs B GOPMYIMPOBAHUH BBIBOJIOB M 0000IICHNUH;
— YaCTUYHO BJIAJEET CUCTEMON CIIEHHUATN3UPOBAHHBIX IIOHATHM.
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOTPaMMHOTO
MaTepuaa;
— JIOIYCKaeT  CYIIECTBEHHbIE  OWIMOKM W  HETOYHOCTH  TpHU
«HEYIOBJIETBOPUTEIIHLHO .
HE 3ATTCHOY paccMOTpeHHH MPOoOIeM B KOHKPETHOM HaIpaBJICHUH; 5
— UCIIBITBIBAET TPYIHOCTH B IPAKTUYECKOM ITPUMEHEHUH 3HAHUM;
— HE MOKET apr'yMEHTHPOBATh Hay4YHbIE MTOJIOKEHUS;
— He (OpMYIHPYET BHIBOJOB M 0000IICHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3a/IAHUS UM UHBIE MATEPHUAIIBI.
Bormpocs! (3amaun) nis sKk3aMeHa mpeIcTaBlIeHbl B Tadsmie 15.

Tabmuma 15 — Borpocs! (3amaun) st sK3amMeHa

Ne i/ [lepeuens BompocoB (3a1au) i SK3aMeHa Kozn
MHJMKaTOpa

1. [Iporpammupyembie  joruueckue uHTerpainbhHbie  cxembl | OITK-1.V.1
(TJIAC): Onpenenenne, Ha3HAYCHHE, oOmras
XapaKTEPUCTUKA, OCHOBHBIE MTAPAMETPBHI.

2. IIporpamMmMupyemMble  jornueckue uHTerpaipHele  cxemsl | OIIK-5.Y.1
(IUIMC): Knaccudpukanuu (2 CTPYKTYpbl) IO CTEIEHHU
CIOXHOCTH (10 apXUTEKTYpHBIM TpH3HAKaM) - 1O
MOKOJICHUSIM U IO TUITY

3. [Iporpammupyembie  joruueckue uHTerpainbHble  cxemsl | [TK-1.3.1
(TJTUC): Knaccudukanus 1mo ypoBHIO HHTETpaIlin

4. [Iporpammupyembie  Joruueckue uHTerpaibhHbie  cxemsl | [1K-3.3.1
(TJTUC): Knaccuduxanus 1o TUNY MaMsITH

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

(ITJIY):  OGobmenHass cTpykTypHas cxema. OOmas
XapaKTePUCTHKA, OCHOBHBIE ITApAMETPhI

6. [Ipocteie  mporpammupyemsbie  Jorudeckue  ycrporctpa | OITK-5.V.1
(TITITY): [porpammupyemsie oruueckue Matpuiisl (IIJIM) -
Ha3HaveHune OydepHbIX KackanoB, cxembl Marpun U u WUJIN,
CXEMOTEXHHKA MOHTaXXHbIX onepauuid Ha TTJI-anemenrax Ha
npumepe peanuzanuu JJHD-byukimm.

7. IIpocteie  mporpammupyemsle — jorumdeckue  ycrporcrsa | [1K-1.3.1
(ITTJTY):  Pacmupenue (QyHKIIMOHAIBHBIX BO3MOXKHOCTEH




nporpamMmmupyembix Jorunueckux wmatpui (ITJIM) 3a cuer
peanu3au CKOOOYHBIX (HOPM MEPEKITIOYATENbHBIX (DYHKIIMN
(c mpumepom). Hapamuanue (pacmmpenue) [TJIM.

[IpocTeie  mporpaMMHupyeMble  JIOTMYECKHE  YCTPOMCTBA
(ITJIY):  MuxpocxeMbl TPOrpaMMHUPYEMON  MaTPUYHOU
noruku (IIMJI) - oO0mas xapakTepucTHKa, CTPYKTYpa,
cpaBHenue ¢ [1JIM.

I1K-3.3.1

[IpocTeie  mporpaMMupyemble  JIOTMYECKHE  YCTPOMCTBA
(ITTJTY): OGoramenue GyHKIMOHATBLHBIX BO3MOXHOCTEH -
NpOrpaMMHPOBAaHUE  BBIXOJHOTO  OydepHOro  Kackaja,
NpUMEHEHHE  JBYHAIPAaBJICHHBIX  BBIBOJIOB,  BBEJICHHUE
3JIEMEHTOB aMsITH, UCTIOJIb30BAHUE pa3aensieMbIX
KOHBIOHKTOPOB.

OIIK-1.V.1

10.

bazoBeie  marpuunbie  kpuctamuiel  (BMK):  OGmas
XapaKTEepPUCTHKA, Kiaccupukanuu, cpaBHeHue c¢ [IMJI nu
ITJIM. Uneosnorus npoexktupoBanus ycrpoiicts Ha BMK.

OIIK-5.Y.1

11.

bazoseie Marpuunbie kpuctamiel (BMK): Tlonstust 6a3oBoii
srueiiku (bS) u dynknmonansHoOU stueviku (DS). 2 moaxona k
dbopmupoBannio coctaBa bSl. bubmmorexka ®S. IlapameTpsl
BMK.

IK-1.3.1

12.

bazoBeie marpuunbie kpuctamuiel (BMK):  KananbHbie,
OeckaHanbHble W OJOYHBIE CTPYKTYpBHL. mepudepuiinpie u
MatpudHbie 6azoBbie ssueiiku (116 u MB).

I1K-3.3.1

13.

CroxHble NporpaMMHpyeMble  JIOTHUECKHE  YCTpPOWCTBA
(CITY): O6bmas xapaktepuctuka. [Ipumep CTpyKTypHOUH
cxembl. CTpykTypa ¢yHKIHOHaIBEHOTO O510Ka (DB).

OIIK-1.V.1

14.

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

OIIK-5.Y.1

15.

ITporpammupyemble MOJIb30BATENEM BEHTUJIBHBIE MaTpPUIIbI
(IIIIBM): Ob6mias xapaktepuctuka. OCHOBHbIE OCOOCHHOCTH.
Kondurypupyemsie nornaeckue 60ku (KJIB).

IK-1.3.1

16.

[IporpammupyeMble MOJIB30BATEIEM BEHTUIIBHBIE MaTPHULbI
(ITIIBM): TIpumep peanuzarmuu cxem B Oasuce «21-HE» na
MEJIKO3EPHHUCTHIX KOH(UTYPUPYEMBIX JOIMYECKHX OJIOKAX.

I1K-3.3.1

17.

[IporpamMMupyemMble MOJIb30BaTEIEM BEHTHJIBHBIE MAaTPHUIIBI
(IIIIBM): Hcnonb3zoBanue KJIb cpenneit 3epHuUCTOCTH Ha
MyJIbTUIUIEKCOpax. Maeonorus u npumMep MCrnoib30BaHusl.

OIIK-1.V.1

18.

[Tporpammupyembie TMOJb30BATENEM BEHTUJIBHbIE MAaTPUIIBI
(ITIIBM): Ucnonws3zoBanune kpynmHo3epHucThiXx KJIb Ha Ha
ocHoge [1I13VY (LUTs). Mneonorust u npumep UCH0JIb30BaHNUS.

OIIK-5.Y.1

19.

Nutepdeiic JTAG u TeXHONIOTHS TPAaHUYHOTO CKAHUPOBAHMUS:
Ha3HAYEHHE, OCHOBHASA KOHIIECIIH, CTPYKTYpa almapaTHbIX
cpenctB uatepdeiica JTAG, pexxuMbl TPaHUYHOTO
CKaHMPOBAaHUSA

IK-1.3.1

20.

Nutepdeiic ITAG u TeXHONIOTUS TPAaHUYHOTO CKAHUPOBAHMUS:
suelika TpaHuyHoro ckanuposanus (BSC), ymnpasnsromniue
CUTHajJbl  TIPAaHUYHOIO  CKAHUPOBAHMS,  TPAHCIIOPTHBIN
MEXaHU3M.

I1K-3.3.1

21.

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

OIIK-1.V.1




22.

[TJINC 3-ro mokoneHus: «CucreMbl-Ha-KPUCTAILIS) - 001Iast
XapaKTEePHUCTHKA.

OIIK-5.V.1

23.

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

ITK-1.3.1

24.

[JINC 3-ro nokomnenusi: OMHOPOIHBIC U OJOYHBIE «CUCTEMBI-
Ha-KpUCTaJIIey.

I1K-3.3.1

Bormpocs! (3amaun) nms 3avera / audd. 3adera npeacTaBieHsl B Tadnuie 16.

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

Ne i/t

[Tepeuens BonpocoB (3a1a4) 1yist 3adeta / nudd. 3auera

Kon
WHIAKATOpa

[IponeMoHCTpUPOBATH 0000IICHHBIHA AITOPUTM
npoektupoBanus ycrpoicts Ha ITJIMC Ha npumepe cuHTe3a
3aJJaHHOTO LM(POBOrO yCTPOUCTBA.

OIIK-1.V.1

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

OIIK-5.V.1

CAIIP ¢upmsr Altera Quartus. I[IpogeMoHCTpUpPOBATH STAIbI
CO3JJaHMS TPOEKTa Ha TpUMEpe CHHTE3a 3aJaHHOTO
1IM(POBOTO YCTPOUCTBA.

IK-1.3.1

CAIIP ¢pupmsr Altera Quartus. [IpogemoHCTpUpOBaTH YMEHUE
MOJIb30BAaThCS CPEICTBAMH OIMHUCAHUS TPOEKTa Ha IMpUMepe
CHHTE3a 33JJAHHOTO IU(POBOTO YCTPOHCTBA.

I1IK-3.3.1

CAIIP ¢upmsr Altera Quartus. [TpogemMoHCTpUpOBaTh yMEHUE
MOJIb30BAThCSl  CPEJICTBAMH  BEpUPHKAIMM TNPOCKTa Ha
pUMepe CHHTE3a 33JaHHOr0 U(POBOro YCTPOHCTBA.

OIIK-1.V.1

CAIIP ¢pupmsr Altera Quartus. [IpogemoHCTpUpOBaTH YMEHHE
MOJI30BaThCsl OMOMMOTEKOM (DYHKIIMOHANBHBIX MOJIyJeH Ha
puMepe CHHTE3a 3aJaHHOTO IM(POBOro yCTPOUCTBA.

OIIK-5.V.1

CAIIP ¢upmbr  Altera Quartus. IlponemoHcTpUpOBaTH
CO3JJaHHE TPOEKTa B IpaMuecKOM pPEAAKTOpEe M HEepapXHio
OpoeKTa Ha TMpHMEpPe CHHTE3a 3aJaHHOTO IH(POBOro
YCTPOICTBA.

IK-1.3.1

CAIIP ¢upmer Altera Quartus. [TpogemMoHCTpUpOBaTh yMEHUE
COCAMHATH O3JEMEHTHl H (YHKIUOHAJIBHBIE MOIYIH C
MOMOIIbI0 KOHTAKTOB, IMUH M MMEH Ha TpUMEpe CUHTe3a
3aJJaAHHOTO IU(POBOTO YCTPOUCTBA.

I1K-3.3.1

CAIIP ¢upmer Altera Quartus. [TpogemMoHCTpUpOBaTh yMEHUE
MOJIb30BATBCS  PEJAKTOPOM  BPEMEHHBIX  JUarpaMM  Ha
pUMepe CHHTEe3a 3a/IaHHOTO IIU(PPOBOTO YCTPOHCTBRA.

OIIK-1.V.1

10.

CAIIP ¢upwmer Altera Quartus. I[IpogemMoncTprpoBaTh JTarnbl
KOMITWJIAILIMM TIPOEKTa Ha MpUMepe CHHTEe3a 3aJaHHOTO
1I1(POBOTO YCTPOKCTBA.

OIIK-5.Y.1

11.

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

IK-1.3.1

12.

CAIIP ¢upmsr Altera Quartus. [TpogemMoHCTpUpOBaTh yMEHUE
MOJIb30BAThCSl  (PYHKIUSIMH W BO3MOXKHOCTSIMH ~ pPEIaKTOpa
bu3nYeCcCKOro pa3MelieHuss Ha MPUMEPE CHHTE3a 3aJIlaHHOTO
1M (poOBOTO YCTPOICTRA.

I1K-3.3.1

13.

CAIIP ¢upmsr Altera Quartus. I[IpogeMoHCTpUpPOBATH STAIbI
MOJEIMPOBAaHUA NPOEKTa Ha TPHMEPE CHHTE3a 3aIaHHOTO
1IM(POBOTO YCTPOKCTBA.

OIIK-1.V.1




14. Onementol si3pika VHDL: IlpomemonctpupoBats ymenue | OIIK-5.V.1
HUCIIOJIB30BaTh KIIHOYEBLIEC CJIOBA H I/IHGHTI/I(bI/IKaTOpBI Ha
IpUMepe CUHTE3a 3a/IaHHOT0 IU(PPOBOTO YCTPONCTBRA.

15. Onementsl s3pika VHDL: IlponemoncrpupoBats ymenue | I1K-1.3.1
IPUMEHATh CHUMBOJBI M HMEHa Ha IpUMepe CHUHTe3a
3aJJaHHOTO IU(POBOTO YCTPOUCTBA.

16. Onementsl s3pika VHDL: IIponemonctpupoBats ymenue | [1K-3.3.1
HCIIOJI30BaTh TPYIIIBI KW YHUCIa Ha MNOPpUMEPEC CHUHTC3a
3aJJaHHOTO HM(POBOrO YCTPOUCTBA.

17. Crpyktypa  TekcroBoro  omwucanuss  s3pika  VHDL: | OIIK-1.V.1
[TpogemMoHCTpUpPOBATh YMEHUE OMUCHIBATH OOILYIO CTPYKTYPY
Ha MPUMEpe CUHTE3a 33JJaHHOTO U(POBOTO YCTPOKCTBA.

18. CtpykTypa  TekcTtoBoro  omnucanusa  sa3bika  VHDL: | OIIK-5.V.1
[IponeMoHCTpHUpOBATL yMEHHUE HCHOJB30BATh JEKJIAPALUU
OMOIMOTEK Ha TpUMEpe CHHTe3a 3aJaHHOTO IHU(pPOBOTO
YCTPOMCTBA.

19. CrtpykTypa  TekcTtoBoro  omnucanusa  sa3bika  VHDL: | TIK-1.3.1
[IponeMoHCTpUPOBATH YMEHHE MCIIOIB30BaTh JACKIAPALUIO
ENTITY ®na npumepe cuHTE3a 3aJaHHOTO LHU(PPOBOTO
YCTPOMCTBA.

20. CrtpykTypa  TekcTtoBoro  omnmcanusa  sa3bika  VHDL: | T[1IK-3.3.1
[IponemMoHCTpHpOBaTh YMEHHE HCIOJIb30BaTh JACKIAPALUIO
ARCHITECTURE ©Ha mnpuMmepe CcuHTE3a  3aJlaHHOTO
1IM(pPOBOro yCTPOICTRA.

21. Crpykrypa  tekcroBoro  omucanuss  s3pika  VHDL: | OIIK-1.V.1
ITponeMoHCTpUPOBAaTh YMEHUE UCIOIb30BATH IIEPEMEHHBIE U
CHUTHAJIBI Ha TpUMepe CHUHTE3a 3aJaHHOro IH(POBOro
YCTPOICTBA.

22. Crpykrypa  tekcroBoro  ommcanuss  s3pika  VHDL: | OIIK-5.V.1
IIponeMoHCTpHUpPOBaTh YMEHUE HUCMOJIb30BaTh THUIBI JAHHBIX
Ha NpUMepe CHHTE3a 3aJJaHHOTO IM(POBOTO YCTPOHCTRA.

23. CrtpykTypa  TekctoBoro  omucanus  sa3pika  VHDL: | TIK-1.3.1
HpOI[eMOHCTpI/IpOBaTB YMCHHUC HCHOJIb30BATh BBIPAKCHHUA U
UX HMHTEpHpeTalrio B LU(POBOM YCTpOIICTBE Ha MpHUMepe
CUHTE3a 33JJaHHOTO ITU(PPOBOTO YCTPONCTBA.

24. CrtpykTypa  TekcTtoBoro  omnucanusa  sa3bika  VHDL: | T1K-3.3.1
[IpoaemMoHCTpHpOBaTE OCOOEHHOCTH OMUCAHHS CTPYKTYp Ha
IpUMepe CUHTE3a 3a/IaHHOT0 LIU(PPOBOTO YCTPOICTBA.

25. Crpyktypa  TekcroBoro  omwucanuss  s3pika  VHDL: | OIIK-1.V.1
[TponemMoHCcTpUpOBaTH OCOOEHHOCTH OMUCAHUS MOBEACHUS Ha
prMepe CHHTEe3a 3a/IaHHOTO IU(PPOBOTO YCTPOICTBA.

26. CrtpykTypa  TekcroBoro  omucanus  s3pika  VHDL: | T1K-3.3.1
[IpopemoHcTpUpOBaThH 0COOCHHOCTH OmnuCcaHus
napajuIeIbHBIX U MOCIEeI0BaTeNIbHBIX ONIEpaTOPOB HA MIpUMepe
CUHTE3a 33JJaHHOTO ITU(PPOBOTO YCTPONCTBA.

[lepeyeHp TeM Ui KypCOBOTO IPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOM pabOTHI
MpeICTaBJICHBI B Tabmwmie 17.
Tabmuna 17 — IlepeueHb TeM 7151 KyYpCOBOTO MPOSKTUPOBAHMS/BBITIOIHEHHUS] KYPCOBOM pabOTHI

Ne o/ [IpumepHbIi TepeyeHb TeM Ui KypCOBOTO IPOESKTHPOBAHUS/BBITIOIHEHHS
3 KYpPCOBOM pabOThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO




Bonpocel st mpoBeneHuss NPOMEXKYTOYHOM aTTecTalli B BHJE

MpeICTaBICHHI B Ta0umie 18.
Tabmuia 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

TECTUPOBAHHUA

Ne /1

[IpuMepHBIii IEpeyeHb BOIIPOCOB ISl TECTOB

Kon
WHJMKATOpa

1

3a/iaHue 3aKphITOro THIA ¢ BBIOOPOM OJJHOTO MPaBUIBLHOTO OTBETA.
HNucrpykuus: [IpounTaiite TeKCT, BBIOEpUTE IPABHIBHBIA OTBET U
3aMUIIATE aprYMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETA.
Bonpoc: Kakoit tornueckuii 31eMEHT MOXKET UCIOb30BaThCS AJIs
peanuzanuu RS-tpurrepa?

1. Hckmouaromiee MJIN

2. rpux Heddepa

3. Jlorumyeckoe ciioxeHue

4. HWuseprop
IIpaBuasneblii orBet: 2. [lTpux Hleddepa
Oo6ocnoBanme: lltpux [ledhdepa — 310 NOrMYECKUit FTIEMEHT,
BBITIOJIHSIIOLIUHN ONEPALIUIO JIOTHYECKOTO YMHOXEHUS, C TOCIIETYIOIIei
uHBepcuen pedynprata. OH sBseTCS 0a3UCHBIM JIOTHYECKUM
AJIEMEHTOM, T.€. Ha €r0 OCHOBE MOXET OBITh MOCTPOCHA JTF00ast
nudposas cxema.

OIIK-1

3aiaHue 3aKphITOTO TUIA ¢ BEIOOPOM HECKOJIBKHX MPABHILHBIX OTBETOB.
HNucrpykuus: [IpounTaiite TEKCT, BEIOEpUTE MTPAaBUIBLHBIC BAPHAHTHI
OTBETa U 3aIMUIINTE aPTyMEHTHI, 000CHOBBIBAIOIIINE BEIOOP OTBETOB.
Bonpoc: Beibepure, kakue u3 MepeyrCICHHBIX BRIPAKEHUN SIBIISFOTCS
3aKOHaMH OyJeBOH anreOpsl

1. 3aKoH UCKIIFOYEHHOTO TPETHETO

2. 3aKOH ABOWHOIO OTPHUILAHUS

3. 3aKOH BCEMHPHOTO TATOTEHUS

4. Teopema ne Moprana
IIpaBuibHbIEe OTBeTHI: 2. 3aK0OH ABOMHOIrO oTpulianus, 4. Teopema ne
MopraHna.
Ob6ocHoBaHMe: 3aKOH UCKIIFOYEHHOTO TPETHETO SIBJISIETCS AKCHOMOM, a
HE 3aKOHOM OyJNeBO# anreOpsl. 3aKOH BCEMUPHOTO TATOTCHHS SIBIISICTCS
(bU3UYECKUM 3aKOHOM, a HE 3aKOHOM OYJICBOM anreOphI.

HNucrpyknus: [IpounTaiite TekcT u yctaHoBUTE cooTBeTCTBUE. K
Ka)KJIOM TIO3UIINHU, JAaHHOU B JIEBOM CTOJIOIE, TTOI0EpUTE
COOTBETCTBYIOILIYIO MO3HIIMIO B IPaBOM CTOJIOLE.
Bonpoc: ComnocraBbTe 1u(ppoBbIe YCTPOUCTBA B Pe3yIbTaT UX pabOTHI

1. MynbTuniaekcop

2. Hemmdparop

3. TlapannenbHbIN perucTp

4. D-tpurrep
a. 3anuch WIM XpaHeHue oaHoro 6ura uHpopmauuu b. Xpanenue
MHOTOPa3psAIHOTO TBOMYHOTO uncia. ¢. Kommyranus N BXOTHBIX
CHTHAJIOB Ha eIMHCTBEeHHBIN BbIX01 d. [IpeoGpazoBanme ABOMYHOTO
KOJa B HEJBOWYHEIN.
CoorBercTBHe: | -c.2-d.3-b.4-a.

HNucrpyknus: [IpounTtaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIHHOCTD.
3anummTe COOTBETCTBYIOIIYIO MOCIIEIOBATEILHOCT OYKB ClieBa
HaIpaso.

Bompoc: YcranoBure nocie0BaTeIbHOCTh ATAIIOB AJITOPUTMA CHUHTE3A




KOMOWHAIIMOHHOTO YCTpoiicTBa. a. CocTaBieHne TaOIUIbI HCTHHHOCTH
b. CocraBnenue joruyeckor GyHKIUU ¢. MUHUMU3AUS JIOTHIECKOM
¢byakunn d. Onrucanue JOTUKH pabOThl YCTPOMCTB

IIpaBuibHasi mocjae0BaTeIbHOCTD: d, a, b, C

3aaHue OTKPBITOrO THUIIA.

HMucrpykuus: [Ipounraiite BOIIPOC U TaliTe€ pa3BEPHYTHIM OTBET.
Bonpoc: O0bsicHuTE conep)kaHre M Ha3HAYEHUE TIEPBOTO Tara
JITOPUTMa CUHTE3a KOMOMHAITMOHHBIX YCTPOUCTB.

OTBeT: ANTOPUTM CHHTE3a KOMOWHAIIMOHHBIX YCTPOHWCTB HAYNHACTCS C
OMHCaHUs 33aJ1a4M, ONPEACIICHHS KOJIMYECTBAa BXOJ0OB U BBIXO/OB
OyaylIero yCTpoiucTBa 1 Y€TKOTO OIpeIeIeHHs IOTUKA paboThl
YCTPOMCTBA, CIIOCOOa KOJUPOBAHHUS BXOHBIX JTaHHBIX U METOA
OTOOpaKEHHS Pe3yabTAaTOB €ro padboThl. {151 01HOTO U TOTO XKe
YCTpOMCTBA BO3MOXKHA pa3JIMuHas CXEMOTEXHUUECKAs peaau3alus,
KOTOpasi 3aBUCUT OT Pe3yJbTaTOB MEPBOr0 dTana arOpUTMa CUHTE3A.

3agaHue 3aKpBITOrO TUIMA C BBIOOPOM OJHOTO MPaBHIIBHOTO OTBETA.
HNucrpyknus: [IpounTaiiTe Bonpoc, BbiOepuTe 0OUH NPABUIbHBIN
OTBeT U 3anummTe ero Homep. /laiite o6ocHOBaHue.

Bonpoc: BeiOepute u3 npeacrasieHHbx BapuanToB CAIIP mis
MPOEKTUPOBAHUS U OTJIAAKH U(POBBIX ycTpoiicTB Ha [IJIMC

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 3aNMIIUTe 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) HICTOYHUK IIU(PPOBOTO MUTAHUS

3a/iaHue 3aKphITOTO THUIIA HA COMOCTABIICHUE.
Nucrpykuus: IIpounTaiite Bonpoc u ycraHoBute coorsercreue. K
KaK10M MO3UIIMHU, JAHHOH B JIEBOM CT0J101Ie, MoA0epuUTe
COOTBETCTBYIOLIYIO MO3MLMIO B MIPABOM CTOJIOLE.
Bonpoc: conoctaBbTe 6MOIMOTEYHBIE 0J10KU ITU(POBBIX y3JI0B U
Ha3BaHUs cTaHAapTHHIX Oubmmorek B CAITP QuartusPrime, B koTopbIx
PaCIIOJIOKEHBI ATH OJIOKH

1. Merapynknus LPM_ADD SUB

2. Meradyakuuss LPM_SHIFTREG

3. Mera¢pynkuus FIR 11

4. Meradbynakuust 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: [IpouynuraiiTe BONpoc U yCTAHOBHUTE MOCJI€10BA-
TeJbHOCTD. 3ANNIINTE COOTBETCTBYIOLIYIO MOC/I€A0BATEIbHOCTD
OyKB cJieBa HANIPAaBO.

Bomnpoc: YcranoBurte nocie10BaTeIbHOCTh ATAIIOB KOMITHIISIIIUU

OIIK-5




npoekTa B Quartus Prime:
e 1) COopxka npoekra
2) Co3nanue cucka CoeIMHEeHUI
3) Ananu3 u Cunres
4) KomnoHoBKa
5) Bpemennoii ananus

3aaHue OTKPBITOrO TUIIA.

HNucrpyknus: IIpounTaiiTe BONpoc, 3aMIINTE Pa3BePHYTHIH OTBET.
Bonpoc: Uto Takoe Bepudukarus npoekra? Kakue Buasl Bepuduranuu
Brl 3Haere?

3aJaHue 3aKpBITOrO TUIMA € BBIOOPOM OJHOTO MPaBHIIBHOTO OTBETA.
HNucrpykuus: IIpounTaiite Bonpoc, Bbid0epuTe OAUH NPABHJIbHBIN
OTBET M 3anuiIuTe ero Homep. /laiite o6ocHOBaHme.

Bomnpoc: BeIOepuTe U3 MPEACTaBICHHBIX OonepaTopoB s3bika VHDL
OIIepaTop, OTHOCAIIUICS K CTPYKTYPHOMY THITY OIIMCAHUS IIPOEKTOB:
1) mpocToe curHanbHOE MPUCBAaUBAaHUE

2) omeparop process

3) onepaTop port map

4) onepatop case

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

1) process

2) while

3) if-else

4) when

5) case

3aziaHue 3aKphITOTO TUIIA HA CONIOCTABIICHUE.
HNucrpykuus: [lpounTaiiTe Bonpoc u ycranoBure coorsercreue. K
KAX/101i MO3UIUM, JAHHO B JIEBOM CTOJ101€e, mog0epuTe
COOTBETCTBYIOIIYIO MO3UIMIO B IPABOM CTOJI0LE.
Bonpoc: conocraBbTe 3Tanbl NPOSKTUPOBAHUS LU(POBOTO YCTPOUCTBA
B Quartus Prime 1 mporpaMMHbI€ HHCTPYMEHTHI JJI UX BBIITOJHEHUSI.
1. Onucanue npoexra
2. KoMmnuisinuyst npoekTa
3. MonenupoBanue
4. ITpomMBKa Ha OTJIAIOYHYIO TUIATY
A. Ytunura Programmer B. I'padudecknii unu tekctoBsiit pegaxtop C.
HNuctpyment Compile Design D. YTunura ModelSim

3aanue 3aKpHITOTO TUIA HA YCTAaHOBIICHUE TIOCTIEI0BATEIHHOCTH
HNucrpyknus: [IpouynuraiiTe BONpoc U yCTAHOBHUTE MOCJI€10BA-
TeJIbHOCTh. 3aNMIIUTE COOTBETCTBYIOLIYIO MOCJI€10BATEIBHOCTD
OyKB cJieBa HANIPAaBO.
Bompoc: YcranoBure nocineoBaTeIbHOCTh AEHCTBUM ITPU CO3aHUU
npoekta B CAIIP Quartus Prime:

e A) Bribop Tuna mpoekra

e B) Bribop cemelicTBa U TUITa MEKPOCXEM

e () BbiOop MHCTPYMEHTOB CTOPOHHUX MPOU3BOAUTEIICH

e D) Onpenenenue pabovero karajgora 1 UMEHH MPOCKTA

e E) JlobGaBnenue BHEMHUX (aiiaoB

ITK-1




5 3aaHue OTKPBITOrO TUIIA.
HMucrpyknus: IIpounTaiiTe BONpoc, 3aUIINTE Pa3BePHYThIH OTBET.
Bomnpoc: Kakue a3b1ku onricanus annapaTtypbl Bel 3Haere?

1 3agaHue 3aKpBITOTO TUIMA C BBIOOPOM OJHOTO MPaBHIIBHOTO OTBETA. I1K-3
HNucrpyknus: [IpounTaiiTe Bonpoc, BbiOepuTe OUH NPABUIbHBIN
OTBeT U 3anummTe ero Homep. /laiite o6ocHOBaHue.

Bonpoc: BriGepuTe U3 NpeaCcTaBICHHBIX BAPHAHTOB CXEMOTEXHUYECKOE
yJIy4llIeHHue, nosgsusLIeecs B npouecce passurus [1JIM u IIMII:

1) noGaBiieHHE TOTIOJHUTEIBLHBIX TEPMOB

2) IByHaIpaBJEHHbIE BHIBOJIbI

3) peas3anus CKOOOYHBIX BBIPAXKEHUI

4) pacumpeHue 1o BeIX0Jam

2 3aiaHue 3aKphITOrO THIA ¢ BHIOOPOM HECKOJIBKHUX MPABUIbHBIX OTBETOB.
HNucTpykuus: 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 BEHTUIIbHBIE MAaTPUILIBI

2) onepaTUBHBIEC 3aITOMUHAIONINE YCTPOHCTBA

3) nporpamMmmupyemasi MaTpu4Hasi JIOTUKa

4) cucTeMbl-Ha-KpUCTaJIIe

5) MUKpOIIPOLIECCOPHI

3 3aJjaHue 3aKpbITOrO THIA HA COMTOCTABIICHHUE.
NucTrpykuus: IIpounTaiiTe Bonpoc u ycraHoBuTe cooTBeTcTBHE. K
KaKI0M MO3UIIMHU, JAHHOW B JIEBOM CT0J101Ie, MoA0epuUTe
COOTBETCTBYIOIIYIO MIO3ULHUIO B IPABOM CTOJI0LE.
Bomnpoc: conocrassTe nepeunciennbie Mukpocxemsl [IJINC u
IIOKOJIEHUS. K KOTOPBIM OHHU OTHOCSITCSI.

1. Cucrema-Ha-KpucTaLie

2. Ci1o>XHbIE IPOrpaMMUPYEMBIE JIOTHUECKHUE YCTPOMCTBA

3. IIporpamMmmMmupyembie TOTHYECKUE MATPHULIBI

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

4 3ajiaHue 3aKphITOrO THIIA HA YCTAHOBJIEHHE MOCIEA0BATEIbHOCTH
HNucrpykuus: [IpouyuraiiTe BONPOC U YCTAHOBHUTE MOCJI€10BA-
TeJbHOCTh. 3ANMIIMTE COOTBETCTBYOLIYIO MOCIEA0BATEIBbHOCTD
OYKB cJieBa HAIIPaBo.
Bomnpoc: YcranoBure nocnenoBarenbHOCTs MUKpocxeM BMK B nopsinke
YCIIOXKHEHUS UX apXUTEKTYPHBIX IIPU3HAKOB:

e A) brounsie BMK

e B) ASIC BMK

e () Kananpasie BMK

o D) BMK "mope BenTmieit"

5 3aaHue OTKPBITOrO TUIIA.
HNucrpyknus: IIpounTaiiTe BONpoc, 3aMIINTE Pa3BEPHYThIH OTBET.
Bomnpoc: Yro nporpammupyrot B [IJIMC? |
1 Tum) 3ananve KOMOMHHPOBAHHOTO TUIIA C BEIOOPOM OJHOTO BEPHOTO OTBETA U3 YETHIPEX
MPEJIOKEHHBIX U 000CHOBaHHEM BbIOOpA CUMTAETCSl BEPHBIM, €CJIM MPaBMWIIbHO 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 KOMOMHHPOBAHHOTO THUIIA C BEIOOPOM HECKOJIBKUX BapUaHTOB OTBETA U3
MIPEIOKCHHBIX M Pa3BEPHYTHIM OOOCHOBAaHWEM BBIOOpA CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO
yKa3aHbl UGPHl U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIOIb3yeMbIe MIPH BHIOOPE OTBETOB.
[TomHOE COBMaZicHUE ¢ BEPHBIM OTBETOM OIIEHUBAETCS | OauioM, eciii JOMYIIEHbI OMIMOKU HITH
OTBET OTCYTCTBYET — () 6aIoB.

3 tum) 3agaHue 3aKpHITOTO TUIA HA YCTAHOBIICHUE COOTBETCTBUSI CUNTACTCS BEPHBIM, €CITH
YCTaHOBJICHBl BCE COOTBETCTBUS (MO3UIIMKM U3 OIHOTO CTOJIOIA BEPHO COMOCTABJICHBI C
MO3UIIMSIMH JPYTroro ctojiona). [losHoe coBnazeHue ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 OamioM,
HEBEPHBIN OTBET WK ero oTcyTcTBHE — () OaIIoB

4 Tum) 3amaHWe 3aKpHITOTO THUMA HA YCTAHOBJICHHWE TIOCIEIOBATEIIBHOCTH CUYUTAETCS
BEPHBIM, €CIIM TMPaBWIBHO YKa3aHa BCs IMOCienoBaTenbHOCTh 1udp. [lonHoe coBmameHue c
BEPHBIM OTBETOM OIleHUBaeTCs | Gayiom, eciu JOMyIIEeHbl OMMMOKU UITH OTBET OTCYTCTBYET — 0
0asoB.

5 Tun) 3aaHre OTKPBITOTO TUIIA C PA3BEPHYTHIM OTBETOM CUHMTACTCSI BEPHBIM, €CITH OTBET
COBMAJACT C HTAJIOHHBIM [0 COJAEpPX)aHUIO M ToJIHOTE. [IpaBUIBHBII OTBET 3a 3aJaHue
orieHuBaeTcs B 3 Oasia, €Ciiy JAOIYyIIeHa O/IHAa OMNOKa \HETOYHOCTh \ OTBET MPABWIBHBINA, HO HE
MOJNHBIN - 1 O6an, ecnu gomyiieHo Oosiee 1 ommOKY \ OTBET HEMPABUIBHBIN \ OTBET OTCYTCTBYET
— (0 Gamnos.

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIMXCA 3a0YHON (OpPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEACIAIOIIME  MPOLEAYphl  OLEHUBAHUSA
UH/IMKAaTOPOB, XapaKTepU3yIOIIUX dTanbl (OPMUPOBAHMS KOMIETEHLHMH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax ['YAIIL, pernameHTUpylOlUX NOPSAOK M MPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMPOMEKYTOUHON aTTecTalluy 00ydaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus JUIsl O0yJarOIIUXCs 0 OCBOCHHIO JUCITUTIIMHBI

11.1. MeTtonuueckne yKa3aHUS IS OOYYArOIIUXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuania.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe W SICHOE HM3JIOKEeHHE yueOHOoro marepuaia. HasHadueHune COBpEMEHHOM JEeKIUH B
paMKax JUCUUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(GOpPMALMIO IO TEME, & B OCBOCHHH
(dyHaaMeHTaNbHBIX MPOOJIEM JUCHMIUIMHBI, METOJOB HAyYyHOrO IO3HAHMSA, HOBEUIIMX
JOCTH)KEHUI Hay4yHOUM MbIciu. B yueOHOM mporecce JEKIUs BBINOJIHAET METOA0JIO0IHYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (QYHKUUHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHOW 00JIacTH 3HaHus, €€ MpoOJeMbl, JaeT LEJIbHOE MPEICTaBIEHHE O IUCLMILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMU.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUH 00yYarOIUMUCS JIEKIIMOHHOTO MaTepuaa:

— IIOJIy4YCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX OIPEAEIIIEeTCS LEJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TIOJIy4€HHE OIbITa TBOPUECKOM pabOThI COBMECTHO € MPENOJaBaTEIEM;

— pa3BuUTHE NPOPECCHOHATBHO-/IENOBBIX  KAauyecTB, JIIOOBM K TpEeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsIBJIEHUE HEOOXOIMMOr0 UHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSTEIILHON pabOThI;




— IOJy4eHHE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHUKH U O
IIPOTHO3€ UX Pa3BUTH Ha OJMKaIIne robl;

— HayyuTbCS METOJMYECKH oOpabarbiBaTh MaTepuasl (BBIACHATH TJIaBHBIE MBICTH H
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIMuYHBIX
(bopMyITHUPOBKax);

— TOJIyuYeHHE TOYHOTO TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHIA.

JIeKUMOHHBI MaTepual MOXET CONPOBOXKIATbCA JIEMOHCTpalUMed CIaugoB U
UCIOJIb30BaHUEM pa3aTOYHOIO MaTepuaja MpU TMPOBEICHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJEIBHBIX TEMATHK MO JUCHUIUINHE.

11.2. Meronnueckue ykazaHus A OOyYalOMIMXCS O IMPOXOXIECHUIO MPAKTUYECKUX
3aHATHI

[TpakTHdeckoe 3aHATHE SBISETCS OOHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4yeOHOTO
mporiecca, 3aKJIF0YarOIIasCs B BHIOJHEHHH 00YJarOITUMUCS TI0]T PYKOBOJICTBOM IIPETIOIaBaTEeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C IEIbI0 YCBOCHUS HAYYHO-TEOPETHYECKHX OCHOB Yy4eOHOMH
JTUCITUATIITMHBI, TPUOOPETEHUS YMEHUN U HABBIKOB, OTIBITA TBOPYECKOM NEITEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YYAOIIErocs SBISETCS MPUBUTHE 00YJIArOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKON JIEITEIHHOCTH MO M3Yy4aeMOW TUCIUIIINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOSHUU 00YUYAIONTUMCS TPAKTHUECKUX 3aHSATHI:

— 3aKperuieHWe, yriyOJeHue, pacllupeHue | AeTalu3alius 3HAHWW TMpU pelIeHUU
KOHKPETHBIX 3a]1ay;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENFHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJQJICHHEC HOBBIMM METOJAMH W METOAMKAMH H3YYCHHs] KOHKPETHOW Yy4eOHOM
M CITUTIINHEL,

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TOMYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJ]aHUI;

— obecriedeHHEe parMOHAIBHOTO COYETAHUS KOJUIGKTHBHOM M MHIWBHAYyaIbHOW (GopMm
oOyueHusl.

TpeboBaHus K MPOBEACHUIO MPAKTUICCKUX 3aHATUN

[IpakTuueckue 3aHATUS MPOBOAATCS B UHTEPAKTHBHOW (opme - pa3dop U peuieHue
CUTYallMOHHBIX 3a7a4 Ha 3asBJICHHbICE TeMbl. Ha npakTH4eCKOM 3aHSITUU MPENOJaBaTENb
pa3z0bupaer TUMOBYIO 3ajady B MepBoil yacTu 3aHsaTHs. [lanee oOyyaroniecs: caMOCTOSATEIbHO
MOBTOPSIIOT COOTBETCTBYIOIIME NEHCTBUS Ha KommbioTepe B cpeae Quartus Prime Bo BTOpOH
yactu 3aHATUsA. OOyuaromuecs: JOMKHBI POIEMOHCTPUPOBATh HA KOMIIBIOTEPE OCBOEHUE TEMBbI
Y YMETb OTBETUTH HA BOIPOCHI, OTHOCSALIUECS K X0y PELIEHUS.

11.3. Meronuueckue ykasaHus Ui OOy4aroIIMXCs IO BBIMOJHEHUIO JaOOpaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpaTOPHBIX paboT oOyyaromuics IOJKEeH YIrIyOuTh H
3aKpEeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJIAJEThb COBPEMEHHOM METOAMKONM M TEXHMKOH
HKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTUKOH 0O0Yy4arolerocs.
Beinosnnenune 1abopaTopHbeIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJbHBIX MEPOIIPUATHIA.

Brimonnenue 51abopaTtopHBIX paboOT OO0y4aromMMCs SBISETCS HEOThEMJIEMOH YacThio
U3y4eHMs] JUCLMIUIMHBL, OINpeenseMoi ydeOHbIM IUIAHOM, M OTHOCUTCS K CpEICTBaM,
00eCTeYnBaOIIUM pPEIIeHUE CIIeTYIOIUX OCHOBHBIX 33/a4 00y4aromerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS IPOLIECCOB, SIBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUILTHEI;

— 3aKpeIUIeHHe, pa3BUTHE U JeTalu3alus TEOPEeTHMYECKUX 3HAHHWM, MOJIY4YEHHBIX Ha
JEKIMX;



— ToJIyueHHE HOBOM MH(OpMAINH [0 N3Y4aeMOH THUCIUILINHE;
— TmpuoOpeTeHne  HaBBIKOB  CAMOCTOSTEIBHOM  paboTel ¢ Ja0OpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3agaHue U TpeOOBAaHMUA K IPOBEACHHIO JJA0OPATOPHBIX padoT

Ilepen  BbIMOJMHEHHMEM  JIAOOPATOPHBIX  pabOT  CTYAEHT  JOJDKEH  U3Y4YUTh
COOTBETCTBYIOIIMK TEOPETHYCCKUH Marepwall, a TakkKe IOJy4dduTh Y MPenoIaBaTels
WHAWBUAYAIbHOE 3a/JlaHHe, KOTOpOoe€ OH OyJeT BBINONHITH B MPOLECCEe MPOBEICHUS
nabopaTopHOH PabOTHI.

Crpykrypa u dhopMa oTyeTa o 1abopaTopHOii paboTe

Otuer o maboparopHOil paboOTe MOKEH COAEpKATh CBEICHUS, HIUTFOCTPUPYIONIUE
BBITIOJIHEHHE CTYJIECHTOM J1abopaTopHOl pabOThI: Ieibh pabOThI, ONMUCAaHWE JTA0OpPATOPHOU
YCTaHOBKH, UHANBHUIYAJIbHOE 3a/IaHKE, TPOIIECC BBHITIOIHEHUS pa0OThI, Pe3yabTaThl H3MEPECHHUIA,
HEOOXOIMMBIE PACUEThI, BBIBOJIBI.

TpeboBanust k ohopmIIEHUIO OTYETa O JIabopaTopHO paboTe

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

11.4. Meronuueckue yka3aHus A 0OYYaOUIMXCS 10 MPOXOKACHUIO CaMOCTOSTEILHOM
paboTsl

B Xoze BBINOJHEHUSI CaMOCTOSTENbHON paboThl, 00y4aIOUIHIiCS BBITOTHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernoAaBaresisi, HO 0e3 ero HemocpeICTBEHHOro
Y4YaCTHA.

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

B mpomecce BBITIOJIHEHHS CaMOCTOSITENBHOM paboOThI, y oOydwaromerocs (popMUPYETCs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpEMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUHM U CHCTEMAaTH3allMU MPHOOpETaeMbIX 3HaHHM, oOecrieunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyuYeHHs, IOMOTaeT TIOJXYYUTh HABBIKM IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOMIMMU  CAMOCTOSITENIbHYIO — paboTty
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHILINHE;

— METOIUYECKHE YKa3aHHUS MO BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
10 3204HOU (hopMme 0OyueHUs).

11.5. Meronuueckue yka3aHus s OOYYAIOMIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI YCTIEBA€MOCTH.

Texkymuii KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00ydJaronuxcsi, OCYIIECTBIIEMOTO0 B TEUYEHHE ceMecTpa (CeMecTpoB) Ha J1abOpaTOPHBIX
3aHATHSIX 110 HECKOJIIBKUM KPUTETPUSM C LIETIbI0 OLIEHUBAHMSI X014 OCBOEHUS IUCLUIIIMHBIL:

- KOJIMYECTBO JIaOOpaTOPHBIX pabOT, KOTOPOE CTYJEHT YCHeN BBIMOJIHUTh U 3alIUTHTDH
KaK B OTBEJICHHBIE JIJISl 3TOT0 KaJEeHIapHbIE CPOKH, TAK U B TEUEHHE CEMECTPA B LIEJIOM.

- TEMIlT U Ka4eCTBO BBIMOJHEHMs JTAOOPATOPHBIX PadOT, T.K. YCIEIIHOE BBIIOJHEHUE
7a00paTOpHBIX pabOT CTYIEHTOM BO3MOXKHO TPH COOTBETCTBYIOIIEM OCBOCHHMU TEKYILETO
JICKIIMOHHOTO U MPEbIIYLIETo 1JabopaTOPpHOro MaTepuara.

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

- TeKymas paboTa CTyJeHTa Ha MPAKTUYECKUX 3aHATHSIX.



Ucnons3yemas B 'Y AIl monynpHO-peiiTunTOBas cuctemMa (cM. ITonoxenue «O Tekymiem
KOHTpOJIE YCIIEBAEMOCTH U MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAIL, oOyuatommxcs mo
mporpamMmbl  Beiciero obpaszoBanus» W Ilomoxkenne «O MOIYJIBHO-PEHTHHTOBON CHCTEME
OLIGHKM KauyecTBa yueOHOH pabotbl crymeHtoB B I'YAII») mpenycmarpuBaer (opMupoBaHHE
UTOTOBOW OLIEHKH Ha OCHOBE MPOXO0KJIEHUS TEKYLIEro KOHTPOJIS YCIEBAEMOCTH (B CEMECTpeE) U
OPOXOXKICHUS TNPOMEXKYTOYHOH aTrrecTauuu. baiibl, oTBeAeHHBIE Ha pabOTy B ceMecTpe,
HAYMCIISIOTCS 32 TOCEHICHHE JIEKIIMOHHBIX M MPAKTHYECKUX 3aHATUN U BBIIOJHEHHE U 3aIIUTY
1ab0paTOPHBIX paboT, MPUUYEM KOJIMYECTBO OAJUIOB 3aBUCUT OT OLICHKH, IMOJYYCHHOH 3a 3aIIHuTy
KaX101 J1abopaTopHOit paboThl. JlOTIOTHUTENbHBIE OOHYCHBIE OAJIJIBI MOTYT OBITH HAYUCIICHBI 110
UTOTaM pabOTHI CTYACHTA HAa MPAKTUYECKHUX 3aHATHUAX. TakuM 00pa3oM, UTOTOBAs OI[CHKA MOKET
OBbITh HIKE MOJYYEHHOM Ha MPOMEXKYTOYHOM aTrTecTaluy MpH CIa0bIX W/WIM HEMOJHBIX
BBITIOJIHEHUH U 3aIIUTE JTa0OpAaTOPHBIX PabOT B TEUCHUE CEMECTPA.

11.6. Meronuueckue ykazaHusi Uis OO0y4aroIUXcs MO MPOXOXKIACHUIO MPOMEXYTOUHON
aTTeCTalUU.

[Ipomexyrounass  arTectanus  OOydYalOIIUXCs  MPEAyCMaTpUBAeT  OIICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIOYAET B
ceOst:

— »9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOYyYaloIIMMCi B IpOLEcCe
M3YYEHHUS BCEH NUCHUIUIMHBI WM €€ 4acTH, HaBBIKOB CAMOCTOATEIbHOU paboThl, CHOCOOHOCTH
OPUMEHSTh HMX JUIS PEIICHUS MPAKTUYSCKUX 3aJad. DK3aMeH, KaK MPaBWIO, MPOBOAUTCS B
NEPUOJ HK3aMEHALlMOHHOM CECCHM W 3aBEpIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOpOII0», «YIAOBICTBOPUTEIHHO», «HEYIOBICTBOPUTENbHO». [l JaHHOW JUCIMILTAHBI
9K3aMeH IPOBOAUTCS B MEPBOM M3 JIBYX CEMECTPOB, OTBEICHHBIX Ha TUCIUILUIMHY, U HAaIPaBJeH
Ha TPOBEPKY C(OPMUPOBAHHOCTH HMHIMKaTOpa KommereHuuid "3uate". [lisg sKk3aMeHa
bopMHUpYIOTCS  TEOpeTHYeCKHe BOMpPOChl (cM. Tabm.15), W3 KOTOPBIX COCTaBIISFOTCS
9K3aMEHAIMOHHBIC OMIIETHI, BKIIOYAIOMIHE 10 JIBa BOIIPOCa.

— muddepeHIMpoBaHHBIH 3a4eT — 3TO (¢GopMa OICHKH 3HAHWH, TMOTYyYEeHHBIX
00yJaromuMcsl IPU U3YYCHUH AUCIUILTHHBI, TIPU BBIMOTHEHUHA KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HCCIEA0BATEILCKUX PAOOT M MPOXOXKIEHUU MPAKTUK C ATTECTALIMOHHON OIIEHKOM
COTJIIMYHOY», «XOPOIIO», «yIOBICTBOPUTEIHHO», «HEYIOBIETBOPUTENBbHOY». Jlns maHHOU
JTUCHUIUIMHBL T depeHIUPOBAaHHBIN 3a4eT MPOBOJUTCS BO BTOPOM M3 JIBYX CEMECTPOB,
OTBEJICHHBIX HA JHUCUMUIUIMHY, W HAaIlpaBJIICH HAa TPOBEPKY CHOPMHUPOBAHHOCTH HHIUKATOPA
komrereHimii  "Ymerp".  [uddepeHuupoBaHHBII  3aueT  MPOBOAMTCS 1O  Ouierawm,
c(OpPMHUPOBAHHBIM U3 BOMPOCOB MPAKTUYECKONW HAMPABICHHOCTH (cM. TaOm.16): kpome Omiera
CTYJEHTY BbIIae€TCsl BapHaHT LU(POBOro ycTpoicTBa, HA MPUMEPE CUHTE3a KOTOPOTO B MaKeTe
CAIIP Quartus Prime Lite Edition cTyneHT n0opKeH MPOAEMOHCTPUPOBATh YMEHHS paboTaTh ¢
naketoM M ¢ s3pikoM VHDL. JluddepeHunpoBanHbii 3a4eT MPOBOJUTCS B J1a0OpaTopuu
u(ppoBOil CXEMOTEXHUKH Ha KOMIBIOTEpaxX HEMOCpencTBeHHO B makere Quartus Prime Lite
Edition.



Jluct BHeceHUs M3MEHEHUH B pabouyio MporpamMmy JUCIUILTAHBI
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