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AHHOTaUs

Hucrunmmaa  «[IporpaMmupyeMble JTOTHYECKHE HMHTETPAIbHBIE CXEMbBI» BXOJIUT B
o0pa3oBaTeNpbHYI0 NPOrpaMMy BbICIIETO 0O0pa3oBaHUsi — TMporpammy OakaiaBpuaTta IO
HarpaBjeHuto noarotoBku/ crenuanbHocTH 11.03.01 «PaamorexHukay HampaBIEHHOCTH
«PaanoTeXHUYECKHEe CUCTEMbI PAAMOJIOKALMA U paguoHaBUTraluu». [ucuuIiimHa peanusyercs
Kadeapoi «Ne22y.

JlucuuriuHa HaleleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETECHITUH:

OIIK-1 «CnocoGeH BCTob30BaTh MOJI0KEHHUS, 3aKOHBI U METOJIbl €CTECTBEHHBIX HAYK U
MaTEeMaTUKH JJI PEIICHUs 3a]]a4 MHXXCHEPHOMN A TEIIbHOCTI

OIIK-5 «CnocobeH pa3pabaTeiBaTh aJrOPUTMBI MU KOMITBIOTEPHBIE IPOTPaAMMBI,
MPUTOJHBIC JIJISl TPAKTUYECKOTO TPUMEHEHUS

[TIK-1 «Crioco6eH BBIMOJTHATh MAaTEMAaTHUYECKOE MOJICITMPOBAHNE OOBEKTOB U MPOIIECCOB
MO0 TUIOBBIM METOJMKAM, B TOM YHUCJIE C MCIOJIb30BAaHUEM CTAaHIAAPTHBIX MAKETOB MPHUKIATHBIX
Iporpamm, a TaKkKe ¢ UCTIOIB30BAHIUEM METO/IOB UCKYCCTBEHHOTO HHTEIIJICKTA)

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

ConepxaHve AMCHUIUIMHBI OXBaThIBAET KPYTI BOIPOCOB, CBSI3AHHBIX C M3YyUYEHHUEM
COBPEMEHHON METOJIOJIOTHH Ppa3pabOTKU W CPEICTB peaju3alri YCTPOWCTB IH(PPOBOH
00pabOTKM CUTHAJIOB C UCTIOJIB30BaHUEM MHUKPOCXEM MPOTPAMMHPYEMOH JIOTHKH.

[IpenogaBanue IUCHUILIMHBI TpPEAyCMaTpUBaeT ClEAyionue (GopMbl oOpraHU3aIuN
yaeOHOro mporiecca: JISKIUH, 1ab0paTopHbIe padOThl, MPAKTUICCKUE 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
YacoB.

S3bIK 00yUYeHUs IO JUCIUILTUHE «PYCCKHMA »



1. TlepedeHb MIAaHUPYEMBIX PE3YJIHTATOB OOyUEHUS IO JUCIUILTHHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

Henbto npenogaBanus aucrumiuasl "TIJIMC" sBisiercs mpoaoipKeHUE W yriayOlieHue
W3YYEHUST CXEMOTEXHHUKH YCTPOUCTB MU(PPOBOM 00paOOTKH CUTHAIOB, U3YYCHHE TCOPETUUECKUX
BOIIPOCOB, CBSI3aHHBIX C METOJIOJIOTHEH MPUMEHEHUS MHUKPOCXEM IMPOTrpaMMHUPYEMON JIOTHUKH,
OCBOEHHE TeXHOJIOruu mpoekTrupoBaHusa yctpocts LIOC ¢ ucnonbzoBanuem [JIMC.

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

1.3. IlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS 11O AUCIHUILTUHE, COOTHECEHHBIX C
MJIaHUpyeMbIMHU pe3ysibratamMu ocBoenust OIT BO.

B pesynbraTe m3yueHUs AUCHUIUIMHBI OOYYAIONIUICS TOJDKEH 00JIanaTh CIEAYIOIIMMHI
KOMIETCHIMSIMA WM UX YacTAMU. KOMIETeHIIMY U UHIMKATOPHI UX JTIOCTHXKEHUS MPUBEICHBI 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 MAaTEMAaTHUYECKUE METOIBI IS
€CTECTBCHHBIX HAyK
KOMIETEHIINU pelIeHns 3a/1a4 TEOPETUUECKOro U

Y MaTeMAaTUKH IS
pelieHus 3aaa4y
WHKEHEPHOM
ACATCIIbHOCTHU

MPUKIIQJHOTO 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 00PAOOTKH CHUTHAIOB
W JTaHHBIX JUTS PEUICHUS TPAKTUICCKUX
3a/1a4, B TOM YHUCJIE C UCIIOIh30BAaHUEM
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 [T1K-3.3.1 3HaTh OCHOBHBIE TEXHHUYECKUE
U TIPOEKTUPOBAHUS
KOMIICTCHIINU o XapPaAKTCPUCTHUKU PATUOTCXHUUCCKHUX CUCTCM
JleTajeu, y3JI0B U
YCTPOICTB
PAAUOTCXHUYCCKUX
CUCTEM

2. Mecro aucuumuivsabl B cTpykType OI1

JlucuumimHa MOXKeT 0a3UpOoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOITIMUCS
U U3YYEHHUH CIETYIOIMINX AUCIUTIINH:

— «udopmaruka,

— «OJIEKTPOHUKAY,

— "OCHOBBI CIIEKTpaJIbHOTO aHanu3a"

— "CXeMOTEXHHKA aHAJIOTOBbIX 3JIEKTPOHHBIX YCTPOICTB"

— "Lludpossie ycTpoiicTra'.

3HaHUs, TOJMy4YEHHbIE NPU HU3YYEHUU MaTepuayia JAHHOW IUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HHUE, TaK ¥ UCMIOIB3YIOTCS IPU U3YYEHUH JPYTUX JUCLHUIUINH:

— «lIudporas 06paboTKa CUTHAIIOBY,

— «lIpoueccopsl 1HppoBOH 00pPaOOTKM CHUTHAJIOB», a TakKXe TIPU BHITTOJHCHUH
BBITTYCKHOHM KBJIM(PUKAIIMOHHON pabOTHI.

3. O0BeM u TPYyIOEMKOCTh TUCIIUILTAHBI
Jlanueie 00 o0memM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4eOHOU
paboThI O AUCHUIIMHE (M paclpeeieHne 3TOM TPYA0EeMKOCTH 10 CeMeCcTpaM) IPECTaBIECHbI B
Tabmure 2.

Ta6mmia 2 — O0beM U TPYA0EMKOCTh AUCITUTUTHHBI

. TpyoeMKOCTB 10 ceEMeCTpam
Bun yae6HO# paboTh Bcero No7 NoS
1 2 3 4
Oowan mpyooemxkocmas OuUCYUNIUHBbL, 3/ 88 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 9 9
Ayoumopnuie 3auamus, BCETo 4yac. 34 26 8
B TOM YHCJIE:
nexumu (JI), (gac) 8 8
npaktudyeckue/cemunapckue 3anatus (I13), 6 6
(dac)
naboparopusie pabots (JIP), (dac) 20 12 8
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
Camocmosamenvnas paboma, Bcero (dac) 245 109 136
Buo npomesricymounoin ammecmayuu: 3a4er, JK3., Hudd. 3aq.
mudd. 3auger, sk3amed (3auer, Judd. 3au, | dudd. JK3.
OK3.*%*) 3au.




4. ConpepxaHue AUCIUIUIMHbBI
4.1. PacnpeneneHue TpyAO€MKOCTH AUCUUILIAHBI IO pa3feiaM U BUIaM 3aHSATHM.
Pa3nensl, TeMBI TUCHUTIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIE 3.

Ta6muia 3 — Pa3nensl, TEMbI TUCIUTUIMHBI, UX TPYJ0EMKOCTh

PaBZ[CJ'ILI TEMBbI JUCIUITIINHBI HCKHI/II/I I3 (C3) JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 7
Pasnen 1. BBenenue 2 15
Pasnen 2. [IpoextupoBanue ycrpoiicts LIOC ¢ ) 6 12 64
ucnonb3zoBanueM CAIIP Quartus
Pasznen 3. [IJIMC 1-ro nokosenus 2 15
Paszgen 4. ITNIMC 2-ro 1 3-ro MOKOJIECHUIA. 2 15
HUroro B cemectpe: 8 6 12 109
Cemectp 8
Paznen 5. IlpoekTupoBanue nudpoBbIX
ycrporictB Ha [IJIMC ¢ ucnonp3oBaHueM s3bIKa 4 136
onucanus annaparypsl VHDL
Hroro B cemectpe: 8 136
Hroro 8 6 20 0 245

[IpakThueckass TOATOTOBKA 3aKJIIOYAETCS B  HEMOCPEJICTBEHHOM  BBIIOJTHEHUU
oOydJalolMMuUCs  OMpEeNeJIeHHbIX  TPYAOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oy;ymiei
npodecCHOHATBHOMN e TETbHOCTHIO.

4.2. CopaepxkaHue pa3/ieJIoB U TEM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pas3iesIoB M TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOiuIlE 4.

Ta6mmia 4 — ConepxaHue pa3AesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep pasnena HasBaHue u conepxanue pa3fesioB U TeM JCKIIMOHHbIX 3aHATUN

1.1 PerpocnektuBa pa3BUTHS ITUGPOBOM CXEMOTEXHHKH U
MPEANOCHUIKA BO3HUKHOBEHUSI MHUKPOCXEM MPOrpaMMHUPYyEMOit
JIOTUKHU

1.2 Knaccudukamuss ITUIMC 1o moKoNeHUsM, TO TUMY, IO
CTETNEeHH UHTErpaluu

1. Beenenue 1.3. Knaccudukanus [IJIUC no kpaTHOCTH MPOrpaMMHUPOBAHHUS.
1.4. ®usumveckue wuHTEPHEUCH W  MPOTOKOJBI  OOMEHa
uHpopManuei.

1.5 CgoiictBa u Bo3moxkHoctu ITJIMC. Obnactu mpuMeHEHUs
IJINC.

2.1 Merononorus W OOUMH QJITOPUTM TMPOEKTUPOBAHUS
U(PPOBBIX YCTPOHCTB.

2. I[IpoexTupoBanue 2.2. O630p u 001Iast XapaKTepucTHKa makera Quartus

ycrpoiicts LIOC ¢ 2.3 Crioco0Osl onucanus npoekTa B nakete Quartus

ucnoib3oBanuem CAIIP 2.4 KoMIuILus MpoeKTa, mapaMmeTpbl JOTHYECKOr0 CHHTE3A.

Quartus 2.5. Pexaktop (pu3n4eckoro pazMemieHus

2.6. Bepuduxarus nmpoexra
2.7 IlapameTrpusyemblie Merad) yHKITUU

3.1. IIporpammupyembie Jnoruueckue wmatpuipsl (IIJIM).

3. IIVTUC 1-ro nokoneHus
O6o00menHas cTpykTypHas cxema. OCHOBHBIC XapaKTEPHUCTHKHU.




CxemMoTexHUYEeCKasi peanu3aiusi MOHTaXHbBIX omnepanuid "N" u
"NIJIA"

3.2. Ilporpammupyemble JOTHYECKHME MaTpHIlpl. Pacmmpenue
(YHKIMOHATIBHBIX BO3MOXHOCTEH.

3.3.  IIporpammupyemass  matpuunas  Jjoruka  (ITMJI).
CpaBHUTENBHBII aHAIU3 MOAXOM0B K IpoeKkTHpoBaHuio LY Ha
[TJIM u IIMJL

3.4. O6oramenne (yHKIIMOHATBHBIX BO3MOXKHOCTer [IJIM u
[TMJIL.

3.5. bazossle marpuunsle kpuctaiwisl (BMK). Knaccuduxanms,
NMOHATUS 0a30BOM suelku W GyHKIUOHATBHOW stueiiku (D),
oubmuoreka @S, mnpumep KOMIOHEHTHOro cocraBa bSl,
CTPYKTYpPhl KaHaJbHBIX, OecKaHaIbHBIX W OnouHbix BMK,
napamerpsl BMK.

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

4.1. CnoxHble NOPOrpaMMHUpPYEMbIE JIOTUYECKHE YCTPOWCTBA
(CPLD). OGoOmenHast  cTpykTypHas cxema. Ilonarue
dbyHKIMOHATREHOTO OJ10Ka. CTpyKTypa Makpostueiiku. CTpyKTypa
IporpaMMUpyeMoil  MaTpuipl  MexcoenuHeHuil. CTpykrypa
0JIOKa BBOJa-BBIBOIA.

4.2. TlporpammupyemMbie MOJIB30BAaTEIEM BEHTUJIHHBIC MATPHIIBI
(FPGA).  OG6o6mennass  crpykrypa.  Kondurypupyemsie
JOTHYecKue OJIOKU pa3HON 3epPHUCTOCTH.

4.3. Texuomorus JTAG. Ha3naueHue, oCHOBHAas KOHIICIIIIMS,
peXHMBI Pa0OTHI, CXeMa SYCWKH TPAHUYHOTO CKAaHUPOBAHUSA,
untepderic JTAG, TpaHCIOPTHBIM MEXaHHW3M, YCTPOHCTBO
yIpaBICHUS TPAaHUYHBIM CKAaHHUPOBAHUEM, PEKUMBI TPAHUYIHOTO
CKaHHPOBAHMSI, KOMaHbl TPAHUYHOTO CKAHUPOBAHUSI.

4.4 Cucremsbl-Ha-kpuctaimie (SoC). Knaccudukarus. OCHOBHBIE
xapaktepucTuku. Hard-sapa, eguHHIBI HMHTEIIEKTYalbHOM
cobcrBennoctu (IP-snpa) - firm-sinpa u soft-sapa.

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

5. IlpoekTupoBanue
M (POBBIX YCTPOKUCTB HA
[IJIUC ¢ ncrionb3oBaHuEM

sA3bIKa OITMCaHHUA

anmnaparypsl VHDL

5.1 VHDL: crpykrypa omnucaHuss MOJyJsl, OCHOBHBIE IIpaBHJIa
CHHTAKCHCa, TUIIBI M CBOMCTBA BXOAHBIX U BBIXOJHBIX CUTHAJIOB
5.2. VHDL: 3ape3epBupoBaHHBIE CJIOBa, HapajuleiIbHbIE
OIIEpATOPHI, IIOCIIEOBATENIBHBIN ONEPATOp process

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

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

5.5. VHDL: »1emMeHTBbl NOTOKOBOTO THMA MPOEKTUPOBAHUS
U(PPOBBIX YCTPOHCTB.

5.6. VHDL: sneMeHTBI MOBEAEHYECKOTO THUIIA MPOECKTUPOBAHUS
IU(PPOBBIX YCTPOMCTB.

4.3.

[IpakTrueckue (CEeMUHAPCKHUE) 3aHATUS
TeMmbl MpakTHUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tab6mmma 5 — [pakTudeckue 3aHITHS U UX TPYJOEMKOCTh

No
/o

TeMbl MPaKTUYECKUX
3aHSITUA

dopmMsI N3 Hux ) No
HPAKTHYECKHX TpymoeMKOCTh, |MPaKTHUYECKOM |pa3/erna
3aHATUH (uac) IIOATOTOBKH, | AUCLIUII
(4ac) JINHBI

Cemectp 7




N3ydeHue MeTo10710TUH 1
00-111eT0 anropuT™Ma
MIPOEKTHUPO-BaHUS
U(POBBIX YCTPOUCTB HA
[TJINC

Pentenue
CI/ITyaI_[I/IOHHBIX
3amay

00630p u obmIas
XapaKTePUCTHKA ITaKeTa
Quartus Prime Lite Edition

Pemenue
CUTYallHOHHBIX
3aJ1a4

N3ydenue npoueaypsl
KOMITU-JISILIUU ITPOEKTA.
Hactpoiika mapameTpoB
koMmmwrAnyy. [Tapamerpsl
JIOTUYECKOT0 CHUHTE3a.

Pentenue
CI/ITyaI_[I/IOHHBIX
3amay

Penaxrop ¢puznyeckoro
pa3Me-1IeHus, ero
Ha3HAYCHUE, ITapaMETPLL U
HACTpOMKa

Pemenue
CUTYallHOHHBIX
3a/1a4

CrniocoObI 1 cpeacTBa
BepU(DH-KaIlUX TTPOCKTA.
Bepudukanus c nomorpo
OTJIaJOYHOMU IJIaThI.

Pemenue
CUTYallHOHHBIX
3a/1a4

Bcero

4.4. JlabopaTopHbIe 3aHATHS
TeMbl 1a00paTOPHBIX 3aHITHI M UX TPYAOEMKOCTh IPUBEIECHBI B TabIUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

Ne
1/

HaunmenoBanme mabopaTopHbIx paboT

TpynoeMKoCTb,
(qac)

N3 Hux
[IPaKTUYECKOU
HOJTrOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JIMHBI

Cemectp

7

I/IsyquHe OCHOBHBIX 9TaIIOB CO3JaHus
nudposoro ycrpoiictsa Ha [IJIUC - onucanue
mpoekTa B Trpa@uYeckoM peJakTope W
KOMIWJISILIASL TPOEKTA.

2

N3yuenne  B3aumopmeiictBusa  CAIIP ¢
OTJIAJIOYHOM TIIATOH - peaKkTop (HPU3NIECKOTO
pa3MelIeHUs PinPlanner, IIPOLIMBKA
OTJaJI0OYHOM  TUIaThl M TECTUPOBAHHUE
CUHTE3UPOBAHHOIO YCTPOWCTBA.

N3ydeHne  MHCTPYMEHTOB  IPOrPaMMHO-
anmapaTHOW  BepuHKAIMM  TpOEKTa -
nHcTpymMeHT ModelSym, yrunura WaveForm
I CO31aHus MPOCTBIX YCJIIOBUH
MOJCIUpOBaHUs, co3manue (aiina testbench
IUIE  TIPOBEICHUS BCECTOPOHHEH Bepudu-
KaIlWH.

OuOJIUOTEK
onbanoreka
KOMOUHA-

UccnenoBanue
Quartus 1II
HpI/IMI/ITI/IBOB,

CTaHJapTHBIX
(wactp  1):
MerayHKIUN




[IMOHHBIX U apUPMETUYECKUX YCTPOICTB

5 | UccnenoBaHue  CTaHOApTHBIX  OMOIMOTEK 2 2 2
Quartus II  (wacte 3): wmeradyHKIUU
IIOCJIENOBATEIbHOCTHBIX YCTPOMCTB 5
AJIEKTPOHHOU MaMSITH

Cemectp 8

1 | N3ydyeHune CTpyKTypHOrO THMAa ONHUCAHUSA Ha 2 2 5
s3p1ke VHDL

2 | I3ydyeHne MNOTOKOBOTO THNA ONWUCAHUS HA 5 1 5
s3p1ke VHDL

3 | 3ydeHne MOBEACHYECKOrO THUIMA ONMUCAHUS 2 1 5
Ha si3pike VHDL

Bcero 20 20

4.5. KypcoBoe npoeKTHpoBaHKE/ BBEITIOTHEHHE KYPCOBOM pabOThHI
Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJaronMXCs
Buapl camocTosTenbHON paboTh B €€ TPYIOEMKOCTh IMPUBEICHBI B Ta0HIIe 7.

Tabnuna 7 — Bunbl caMocTosTeIbHON PaOOTHI M €€ TPYAOEMKOCTh

Buna camocrositenpHOM pabOTHI BS{ZZO, Cemectp 7, uac Cemecrtp 8, yac
1 2 3 4
W3ydenue TeopeTuyeckoro mMarepuaia
64 55
nucturiuael (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pegepata (P)
[TonroroBka K TeKyIeMy KOHTPOJIIO 10 26
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3) 20 30
ITogroroBka Kk IpOMEKYyTOYHOMN 15 25
arrectaruu (I1A)
Bcero: | 245 109 136

5. IlepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENTbHON pabOoThl 00y4aromuXcst M0 JUCIUTUTMHE (MOJIYIIIO)
VY4ebHO-MeTOIMUECKHEe MaTepHaibl Ul CaMOCTOSTEIbHON paboThl 00yJaromMXCsl yKa3aHbI B
na. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
IlepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX U3/IaHUH NTPUBEJEH B TaOIuLE 8.
Tabnuna 8— [lepeyeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUI

Mudp/ bubmuorpaduueckas | KomuuectBo
URL anpec CCBUIKA DK3EMILLIPOB




B OMOIMIOTEKE
(kpome
ANCKTPOHHBI
X
IK3EMITIIPOB

)

004(075) V27

VYrpromos, EBrennit
[MaBnosuu. Ludposas
CXEMOTEXHHKA : yaeOHOe
noco6ue / E. T1. YrpromoB.
- 2-e U3 ., mepepad. u Jo1I.
- CII6. : BXB - Iletepbypr,
2007. - 782 c. : puc. -
bubauorp.: c. 761 - 766. -
IIpeam. yxas.: c. 767 - 782.
- ISBN 5-94157-397-9 :
179.10 p. - ISBN 978-5-
94157-397-4

74

004.4 Y97

Voiikepnu, J{x.

®. IIpoexTupoBaHue
IU(POBBIX YCTPOHCTB
[Tekct : DnexkTpOHHBIH
pecypc] : [Yuebnuk]. T. 1/
JIx. @. Voaiikepnu; [lep. ¢
anrin. E. B. Boponos, A. JI.
Jlapun. - IIporp. - M. :
Ioctmapker, 2002. - 543 c.
: puc. + 1 a11. ont. auUCcK
(CD-ROM). - (bubnmoreka
COBPEMEHHOM
INEKTPOHUKH). - CHCTEM.
tpeboBanus: [Ipui. :CD-
ROM-4X. - bubmmorp.: c.
528 - 529. - ISBN 5-
901095-12-X

004 Y97

Vaiikepnu, JIx.

®@. [IpoexTupoBanue
IU(POBBIX YCTPOHCTB
[Tekct : DnexkTpOHHBIH
pecypce] : [Vuebnuk]. T. 2/
Jx. @. Voaiikepau; [lep. ¢
anri. E. B. Boponos, A. JI.
Jlapumn. - IIporp. - M. :
IMoctmapker, 2002. - 543 c.
: puc. + 1 311, onT. TUCK
(CD-ROM). - (bubnmorteka
COBpPEMEHHOM
AJIEKTPOHUKH). - CHCTEM.
tpeboBanus: [Tpui. :CD-
ROM-4X. - bubmmorp.: c.
528 - 529. - ISBN 5-
901095-12-X

004.4(075) T 91

I'pymBuuxwuii, Poctucnas
HUropesuu. [IpoexTupoBanu
€ CHCTEM Ha MUKpPOCXEMax
C IpOrpaMMUpPyeMOit
crpykrypoi [Teker] :
yaebHoe mocobdue / P. U.
I'pymBunkwii, A. X.
Mypcaes, E. II. Yrpiomos. -
2-e u31., nepepad. u JOTI. -

30




CII6. : BXB - IlerepOypr,
2006. - 736 c. : puc. -
bubauorp.: c. 723 - 728 (71
Ha3B.). - [IpenM. ykas.: c.
729 - 736. - ISBN 5-94157-
657-9

URL:
https://lib.guap.ru/jirbis2/components/com_irbis/pdf view/?9126
90

IIpoextupoBanue
IU(PPOBBIX YCTPOHCTB Ha
TJINC B CAIIP Quartus II :
[ OnexrponHsIit pecypce] :
METOJIMUECKHE YKa3aHUs K
BBITIOJTHEHHIO
naboparopHsIx padot / FO.
E. Aradonosa [u np.] ; C.-
[etepd. roc. yH-T
a3POKOCM.
IPUOOPOCTPOCHHUSL. -
DNEKTPOH. TEKCTOBHIE JIaH.
- CII6. : U3n-Bo I'YAII,
2017.-122 c. - Cucrem.
tpeboBanus: ACROBAT
READER 5.X. - 3arn. ¢
TUTYN. ’KpaHa. - b. 1.

URL: https://e.lanbook.com/book/119638 .— Pexxum mocTyma: ajist aBTOpH3.
I10JIb30BATEIEH.

VYmennna, 1. B.
IIpoextupoBanue
IU(PPOBHIX YCTPOHCTB Ha
[TJINC : yye6HOE mocobue /
. B. Yienuna. — CaHkT-
[erepOypr : Jlaus, 2019.
— 408 c. — ISBN 978-5-
8114-3657-6. — Tekcrt :
AJIeKTPOHHBIH // JIaHb :
AJIEKTPOHHO-OMOIHOTETHAS

cHucTeMa.
URL: https://e.lanbook.com/book/73058 .— Pexwum gocTyma: Uit aBTOpH3. HagaoOw, 3.
MOJIb30BaTeNEeH. IIpoexTupoBanue

BCTPaUBaCMBIX CHCTEM Ha
IJIMC / 3. HaBabwu ;
HepeBoJ ¢ aHrIuiickoro B.
B. ConoBbeBa. — Mockaa :
JMK TIlpecc, 2016. — 464
c. — ISBN 978-5-97060-
174-7. — Texkcr :
AJIeKTPOHHBIH // JIaHb :
AJIEKTPOHHO-OMOIHMOTETHAS
cucrema.

URL: https://e.lanbook.com/book/40968 .— Pexum moctyma: s aBTOpH3.
I10JIb30BaTENCH.

Maxkcounz, K.
[IpoekTupoBaHue Ha
ITJINC. Kypc mononoro
6oiina : yuebHoe mocobdue /
K. Makcduna. — Mocksa :
,2010. — 407 c. — ISBN
978-5-94120-147-1. —
TekcT : 2IeKTPOHHBIH //
JlaHb : 37E€KTPOHHO-
OHMOJIMOTEYHAS CHCTEMA.

URL: https://e.lanbook.com/book/169152 .— Pexxum mocryma: Juist aBTOpH3.

CrporoHos, A. B.




TT0JIb30BaTEIICH. udposas o6paboTka
CUTHAJIOB B 0a3uce
MIPOTPaAaMMHPYEMBIX
JIOTHYECKUX MHTETPATBHBIX
cXeM : yaeOHoe rmocodue /
A. B. CtporoHos. — 3-¢
u3n., crep. — CaHkT-
[erepOypr : Jlaus, 2021.
— 312 c. — ISBN 978-5-
8114-1981-4. — Tekcr :
AJIeKTPOHHBIH // JIaHb :
AJIEKTPOHHO-OMOIHOTETHAS

cucrema.
URL.: https://e.lanbook.com/book/60992 .— Pexxum noctyma: 1t aBTOpH3. VHDL: CnpaBounoe
MOJIb30BAaTEIICH. ocoOue 1Mo OCHOBAaM sI3bIKa

: yueObHOe mocodue / B. I1.
babak, A. I'. Kopuenko, H.
I1. Tumomenxo, C. ®.
®unonenko. — Mockaa :
JMK TIlpecc, 2010. — 217
c.— ISBN 978-5-94120-
169-3. — Texkcr :
AJIeKTPOHHBIH // JIaHb :
AJIEKTPOHHO-OMOIHOTETHAS

cucTeMa.
URL: https://e.lanbook.com/book/13675 .— Pesxum mocryna: ajst aBTOpu3. [Mepenbpoiizen, E. 3.
MOJIb30BaTeNEeH. IIpoextupyem nHa VHDL :

yueOHoe rocobue / E. 3.
ITepenwpoiizen. — Mocksa
: COJIOH-ITIpecc, 2008. —
448 c. — ISBN 5-98003-
113-8 . — Texcr :
AJIeKTPOHHBIH // JIaHb :
ANEKTPOHHO-OMOIHOTEUHAS

cUucTeMa.

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH()OPMaAMOHHO-TEIEKOMMYHHUKAIIMOHHOH cetn «HTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMALIMOHHO-
TENICKOMMYHHUKAIMOHHON ceTn «MHTepHeT», HEOOXOAMMBIX Ui OCBOCHHS JIUCIUIUINHBI
npuBezeH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pPa30BATEIBHBIX PECypcoB HWHOOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec Haunmenosanue

He npenycmoTtpeno

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeueHp mpPOrpaMMHOrO OOECIIEYCHHS, HCIOIb3YEMOr0 MpPU OCYIIECTBICHUH
00pa3oBaTeNFHOrO MpoIiecca MO AUCIUILTHHE.
[TepedyeHs UCTIOIB3yeMOT0 MPOTPAMMHOT0 OOECTICUeHHS TIpeicTaBiieH B Tabmuie 10.

Tabmuna 10— Ilepedyens mporpaMMHOTo o0ecTIeYeHHS

’ Ne i/t ’ HaunmenoBauue




‘ Quartus Prime Lite Edition 18.0 u BbIme (pactpoctpansieTcst CcBOO0IHO)

8.2. [lepeuenn MH(pOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,UCITOJIb3YEMBIX npu
OCYIIECTBIICHUHN 00pa30BaTEIHHOIO MPOIIecca MO JUCIUILITNHE

[lepeuenp UCHOIB3yeMbIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HanmenoBauue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 0a3a
CoctaB MaTepuHaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [UII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUILUINHE, TIPECTaBlIieH B Tabmuel?2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

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

MynpTrMenuiiHas JICKUMOHHAS Ay TUTOPUS

2 | JJaboparopus M(PpOBOI CXEMOTEXHUKH 22-08

10. OnueHouHble cpeacTBa ISl IPOBEICHUS TPOMEKYTOUHON aTTeCTAllUU
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOW aTTecTaluu
o0yyJaromuxcst Mo JUCUUIUIMHE TpUBeAeH B Tabmue 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB VISl TPOBEICHUS POMEKYTOYHOM aTTeCTAIUH

Bug npoMexxyTouHOM aTTecTaiuu [lepeyeHb OIIEHOYHBIX CPEICTB
DK3amMeH Cnucok BONpoCcOB K IK3aMEHY;
TecTbl.
JuddepeHpoBaHHbIN 3a4ET Crnucok Bonpocos;
TecTsr,

10.2. B kadecTBe KpHUTEpHUEB OIGHKH YpPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHMS)
KOMIIETCHIIM O0y4YaroNIMMUC TMPUMEHSETCS S5-0ajuthbHasl IMIKaa OIEHKH Cc(hopMHpOBAHHOCTH
KOMITETCHIINM, KOTOpasi puBeieHa B Tabnuie 14. B TedeHne cemecTtpa MOXKET MCIOJIb30BAThHCS
100-6annpHas mKaJia  MOAYJIBHO-PEMTHHTOBOM  CHCTEMBbl  YHUBEPCUTETa,  IpaBHJIA
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6muma 14 —Kpurepuu orieHKku ypoBHS cPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

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

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ TPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr,

— OMUpasiCh Ha 3HAHHWS OCHOBHOM W JOTIOHHUTEIHHOW IJIUTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJOXKECHUS C TIPAKTUICCKOM
JIeSITeIIbHOCTHIO HAIIPABJICHHUS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHHMS;

— CBOOOHO BJIAJICET CHCTEMOH CIICIMAIM3UPOBAHHBIX MMOHSITHH.

«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 HETOYHOCTEM; 3
— YBSI3bIBAET YCBOCHHBIE 3HAHUS C IPAKTHUECKON NEATEIbHOCTBIO
«BAYTCHO»
HallpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE [TOJI0KEHNUS;
— JIeJIaeT BBIBOJIBI U 0000IIECHMS;
— BJIAJICET CUCTEMOM CIIELUATIM3UPOBAHHBIX OHSATUM.
— 00y4Jaronuiics yCBOMJI TOJIBKO OCHOBHOM MPOrpaMMHBIM MaTepHal,
[0 CYIIECTBY M3JIaraeT €ro, ONHUpasCh HA 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYpBHI;
— JIOITyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«yZI0BJIETBOPUTEIIHHOY .
GATTOHOY — UCHBITBIBAECT 3aTPYAHEHHUS B IPAKTUUYECKOM NPUMEHEHUH 3HAHWUU
HallpaBJICHUS;
— cJ1a00 apryMEeHTHPYET HayuHbIE MOJI0KECHHUS,
— 3aTpyaHseTcs B GOPMYIMPOBAHUH BBIBOJIOB M 0000IICHNUH;
— YaCTUYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX MOHSITHIA.
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOTPaMMHOTO
MaTepuaa;
— JIOIYCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  TIpU
«HEYIOBJIETBOPUTEIIHLHO ]
HE 3ATTCHOY paccMOTpeHHH MTPoOIeM B KOHKPETHOM HalpaBlICHUH; 3
— UCIIBITBIBAET TPYAHOCTU B IPAKTUYECKOM IPUMEHEHUH 3HAHUM;
— HE MOKET apr'yMEHTHPOBATh Hay4YHbIE MTOJIOKEHUS;
— He (OpMYIHPYET BHIBOJOB M 0000IICHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3a/IAHUS UM UHBIE MATEPHUAIIBI.
Bormpocs! (3agaun) nist s3Kk3amMeHa npecTaBieHbl B Tadnuie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/ [lepeuens BompocoB (3a1au) i SK3aMeHa Kozn
MHJMKaTOpa
1 IIporpamMmmupyemMble  jornuyeckue uHTerpanpHele  cxemsl | OIIK-1.V.1
(TJIAC): Onpenenenne, Ha3HAYCHHE, oOmras
XapaKTEpUCTHKA, OCHOBHBIE TAPAMETPBI.
2 IIporpamMmMupyemMble  jornueckue uHTerpainpHele  cxemsl | OIIK-5.V.1
(IUIMC): Knaccudpukanuu (2 CTPYKTYpbl) IO CTEIEHHU
CIOXHOCTH (10 apXUTEKTYpHBIM TpH3HAKaM) - 1O
MOKOJICHUSIM H 10 TUITY
3 [Iporpammupyembie  joruueckue uHTerpaibHbie  cxemsl | [TIK-1.3.1
(TJTUC): Knaccudukanus 1o ypoBHIO HHTETPaAIlUU
4 IIporpamMmmMupyemMble  jorndeckue uHTerpaabHble  cxewmsl | [1K-3.3.1
(TJTUC): Knaccuduxanus 1o TUNY MaMsITH
5 IIpocteie  mporpammupyemsle — jorumueckue  ycrpoiictsa | OIIK-5.V.1
(ITJIY):  OGobmenHass cTpykTypHas cxema. OOmas
XapaKTEpUCTHKA, OCHOBHBIE TAPAMETPhI
6 [Ipocteie  mporpammupyemsbie  Jorudeckue  ycrporctsa | OITK-5.V.1
(TITITY): porpammupyemsie sorudeckue Matpuiisl (IIJIM) -
Ha3HaveHune OydepHbIX KackanoB, cxembl Marpun U u WUJIN,
CXEMOTEXHHKAa MOHTaXXHbIX onepaunid Ha TTJI-anemenrax Ha
npumepe peanuzanuu JJHD-byukimm.
7 IIpocteie  mporpammupyemsle — jorumueckue  ycrpoiictsa | OIIK-5.V.1
(ITTJTY):  Pacmupenue (QyHKIIMOHATBHBIX BO3MOXKHOCTEH




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

[IpocTeie  mporpaMMupyemble  JIOTUYECKHE  YCTPOMCTBA
(IMTJIY):  MukpocxeMbl TpPOrpaMMUPYEeMON  MaTpUYHOU
noruku (IIMJI) - oO0mas xapakTepucTHKa, CTPYKTYpa,
cpaBHenue ¢ [1JIM.

OIIK-5.Y.1

[IpocTeie  mporpaMMupyemble  JIOTMYECKHE  YCTPOMCTBA
(ITTJIY): OGoramenue GyHKIMOHATBLHBIX BO3MOXHOCTEH -
NpOrpaMMHPOBAaHUE  BBIXOJHOTO  OydepHOro  Kackana,
MpPUMEHEHHE  JBYHAIIPaBJICHHBIX  BBIBOJIOB,  BBEJCHHUE
3JIEMEHTOB aMsITH, UCTIOJIb30BAHUE pa3aensieMbIX
KOHBIOHKTOPOB.

OIIK-5.Y.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 cocraBa bSl. bubmuorexka ®S. I[lapamerpsl
BMK.

I1K-3.3.1

12

bazoBeie marpuunbie kpuctamiel  (BMK):  KananbHbie,
OeckaHalbHble W OJOYHBIE CTPYKTYpHI. Nepu(epuiiHbie u
MatpudHbie 6azoBbie ssueiiku (116 u MB).

I1K-3.3.1

13

CroxHble NporpaMMHpyeMble  JIOTHUECKHE  YCTpPOWCTBA
(CITY): O6bmas xapaktepuctuka. [Ipumep CTpyKTypHOUH
cxembl. CTpykTypa ¢yHKIMOHaIBHOTO 6110Ka (DB).

I1K-3.3.1

14

CnoxHbple  MporpaMMHpyeMble  JIOTHYECKHE  yCTpPOHCTBa
(CILTY): Makposiueitka B coctaBe CIIJIY. brokx BBona-
BbBIBO/J1A.

I1K-3.3.1

15

ITporpammupyemble MOJIb30BATENEM BEHTUJIBHBIE MaTpPUIIbI
(IIIIBM): Obmias xapakTepuctuka. OCHOBHbIE OCOOCHHOCTH.
Kondurypupyemsie nornaeckue 6goku (KJIB).

I1K-3.3.1

16

[IporpammupyeMble MOJIb30BATEIEM BEHTUIIBHBIE MaTPULIBI
(ITIIBM): TIpumep peanuzarmuu cxem B Oasuce «21-HE» na
MEJIKO3EPHHUCTHIX KOH(UTYPUPYEMBIX JOIMYECKHX OJIOKAX.

I1K-3.3.1

17

ITporpammupyemsble MOJIb30BATENEM BEHTUJIBHBIE MaTPUIIbI
(IITIBM): HcnonwszoBanue KJIb cpenHeil 3epHHCTOCTH Ha
MyJbTHIIIIEKCOpax. M eonorus u npumep UCroib30BaHMUs.

I1K-3.3.1

18

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

I1K-3.3.1

19

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

OIIK-1.V.1

20

Nutepdeiic ITAG u TeXHONIOTHS TPAHUYHOTO CKAaHUPOBAHUS:
suelika TpaHuyHoro ckanuposanus (BSC), ymnpasnsromniue
CUTHaJbl  TIPAaHUYHOIO  CKAHMPOBAHUS,  TPAHCHOPTHBIN
MEXaHU3M.

OIIK-1.V.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-1.V.1

23

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

OIIK-1.Y.1

24

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

OIIK-1.V.1

Bormpocsr (3amaun) nms 3avera / qud . 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 ycrpoiict 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
1I(pPOBOro YCTPOICTRA.

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 CHHTEe3a 33JaHHOT0 HU(POBOro YCTPOUCTBA.

OIIK-5.Y.1

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

OIIK-5.V.1

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

OIIK-5.Y.1

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

OIIK-5.Y.1

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

OIIK-5.Y.1

10

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

OIIK-5.Y.1

11

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

OIIK-5.V.1

12

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

OIIK-1.V.1

13

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

OIIK-1.V.1




14

Onementol si3pika VHDL: IIpomemonctpupoBats ymenue | OIIK-1.V.1
HUCIIOJIB30BaTh KIIHOYEBLIEC CJIOBA H I/IHGHTI/I(bI/IKaTOpBI Ha
IpUMepe CUHTE3a 3a/IaHHOT0 LIM(PPOBOTO YCTPOICTBA.

15

Onementsl s3pika  VHDL: IlponemoncrpupoBats ymenue | OITK-1.V.1
IPUMEHATh CHUMBOJBI M HMEHa Ha IpUMepe CHUHTe3a
3aJJaHHOTO IU(POBOTO YCTPOUCTBA.

16

Onementol s3pika VHDL: IlponemonctpupoBats ymenue | OIIK-1.V.1
HCIIOJIB30BaTh TPYIIIBI KW YHUCIa Ha MNOPpUMEPEC CHUHTC3a
3aJJaHHOTO HM(POBOrO YCTPOUCTBA.

17

Crpykrypa  TekcroBoro  omucanus  s3pika  VHDL: | IIK-1.3.1
ITponeMoHCTpHUPOBAaTh YMEHUE ONUCHIBAThH OOILYIO CTPYKTYPY
Ha NpUMepe CHHTE3a 3aJJaHHOTO IHU(POBOTO YCTPOHCTRA.

18

CtpykTypa  TekcTtoBoro  omnucanusa  sa3bpika  VHDL: | TIK-1.3.1
[IponeMoHCTpHUpPOBATHL yYMEHHUE HCHOJIB30BATh JCKJIAPALUU
OMOIMOTEK Ha TNpHUMEpe 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  omnmcanus  s3pika  VHDL: | TIK-1.3.1
[IponemMoHCTpHpOBaTh YMEHHE HCIOJIb30BaTh JACKIAPALUIO
ARCHITECTURE ©Ha mnpuMmepe CcuHTE3a  3aJlaHHOTO
1IM(pPOBOro yCTPOICTRA.

21

Crpykrypa  TekcroBoro  omucanus  s3pika  VHDL: | IIK-1.3.1
ITponeMoHCTpHUPOBAaTh YMEHUE UCIOJIb30BATH NIEPEMEHHBIE U
CHUTHAJIBI Ha TpUMepe CHUHTE3a 3aJaHHOr0 IH(PPOBOTrO
YCTPOICTBA.

22

Crpykrypa  TekcroBoro  omucanus  s3pika  VHDL: | IIK-1.3.1
IIponeMoHCTpHUpPOBaTh YMEHUE HUCMOJIb30BaTh THUIBI JAHHBIX
Ha NpUMepe CHHTE3a 3aJJaHHOTO IM(POBOTO YCTPOHCTRA.

23

CrtpykTypa  TekcTtoBoro  omnucanusa  sa3bika  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

CtpykTypa  TekcTtoBoro  omnucanusa  sa3bika  VHDL: | TIK-1.3.1
[IpoaemMoHCTpHpOBaTE OCOOEHHOCTH OMUCAHHS CTPYKTYp Ha
IpUMepe CUHTE3a 3a/1aHHOT0 IIU(PPOBOT0 YCTPOHCTBA.

25

Crpykrypa  TekcroBoro  omucanus  s3pika  VHDL: | IIK-1.3.1
ITponeMoHCTpHUPOBAaTE OCOOEHHOCTH ONUCAHUS MOBEIECHUS Ha
pUMepe CHHTEe3a 33JaHHOr0 U(POBOro YCTPOHCTBA.

26

CrtpykTypa  TekcTtoBoro  omnucanusa  sa3bika  VHDL: | TIK-1.3.1
[IpopemoHcTpUpOBaThH 0COOCHHOCTH OmnuCcaHus
napajuIeIbHBIX U MOCIEeI0BaTeNIbHBIX ONIEpaTOPOB HA MIpUMepe
CUHTE3a 33JJaHHOTO ITU(PPOBOTO YCTPONCTBA.

Ilepeuenn

TEM JUIsI KYpCOBOI'O HPOEKTHPOBAHUS/BBIMOIHEHUSI KYpPCOBOW pPabOTHI

MpeICTaBJICHBI B TaOmmie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHMS/BBITIOTHEHUS] KYPCOBOM pabOTHI

Ne i/t

[IpumepHbIi TepeyeHb TeM Ui KypCOBOTO IPOESKTHPOBAHUS/BBITIOIHEHHS
KYpPCOBOM pabOThI

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO




Bompocsl  myist  mpoBeneHHsI TPOMEXYTOYHOM aTTeCTalliki B BUJE

MpeJICTaBICHEI B Ta0uie 18.

Tabnuua 18 — [IpumepHBbIii epeueHb BOIIPOCOB JJIsi TECTOB

TECTUPOBAHHUA

Ne i/t

[IpumMmepHbIil mepedeHb BOMPOCOB JIJIsl TECTOB

Kon
WHMKATOpa

1

3aianue 3aKphITOTrO THIA ¢ BLIOOPOM OJTHOTO MPABUIHLHOTO OTBETA.
HNucrpykuus: [IpounTaiite TEKCT, BRIOEPUTE IPABUIBHBIN OTBET U
3aIUIINTE APTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETA.
Bomnpoc: Kakoii 10ruueckuii 3J1€MEHT MOKET UCIIOJIb30BAThCA TS
peannzanuu RS-tpurrepa?

1. MUckmouaromee 1IN

2. Ilrpux Uleddepa

3. Jlormyeckoe CloXeHue

4. Wnseptop
IpaBuabHblii oTBeT: 2. Tpux [leddepa
O6ocnoBanme: Iltpux Illeddepa — 310 JOrHUECKUl 37€MEHT,
BBITIOJTHSIOLINI OMEpalyio JOTHYECKOT0 YMHOXKEHUS, C MOCIEAYIOIei
uHBepcuen pezynbrata. OH sBIsSETCS 0a3UCHBIM JIOTHYECKUM
AJIEMEHTOM, T.€. Ha €r0 OCHOBE MOXET OBITh MOCTPOEHA J00ast
1ugpoBas cxema.

OIIK-1

3a/iaHue 3aKphITOrO THIMA ¢ BBIOOPOM HECKOJBKUX MPABHIIbHBIX OTBETOB.
Mucrpykuus: [Ipountaiite TekcT, BRIOEpUTE MPaBUIbHBIC BAPUAHTHI
OTBETa U 3aMUIINTE apTyMEHTHI, 000CHOBBIBAIOIIINE BEIOOP OTBETOB.
Bonpoc: Beibepure, kakue U3 NepeUUCICHHBIX BBIPAKECHUN SBISIOTCS
3aKOHaMU OYJIeBOM areOpbl

1. 3aKoH UCKIIIOUEHHOT'O TPETHETO

2. 3aKoH ABOMHOIO OTPUIIAHUS

3. 3aKoH BCEMHUPHOTO TATOTCHMUSI

4. Teopema ne Moprana
IIpaBuibHbIe 0TBeTHI: 2. 3aKOH ABOIHOTO oTpullanus, 4. Teopema ne
Moprana.
O0ocHoBaHMe: 3aKOH UCKIOYEHHOI'O TPETHETO SABJISAETCS aKCHOMOI, a
HE 3aKOHOM OyJeBoil anreOpbl. 3aKOH BCEMUPHOTO TATOTEHUS SIBISIETCA
(U3MYECKUM 3aKOHOM, a HE 3aKOHOM OyJIeBOI anreOpshl.

HNucrpykuus: [IpounTaiiTe TEKCT U ycTaHOBUTE COOTBETCTBHE. K
KQKJOW MTO3UINH, TAHHOU B JIEBOM CTOJIOIIE, TO10epuTe
COOTBETCTBYIOIIYIO MO3UIIMIO B IIPABOM CTOJIOIIE.
Bonpoc: ConocraBbTe U(ppPOBBIE YCTPOICTBA U pE3yabTaT UX PabOTHI

1. MynpTHmiekcop

2. [Jemmdparop

3. IlapannenbHbli perucTp

4. D-tpurrep
a. 3anuch WK XpaHeHue ogHoro outa nadopmaiuu b. Xpanenue
MHOTOPAa3psTHOTO TBOMYHOTO uncia. ¢. Kommyranus N BXOTHBIX
CUTHAJIOB Ha eIMHCTBEHHBIN BbIx0o[ d. [IpeobpazoBanue 1BOMYHOTO
KOJIa B HEJIBOUYHBIN.
CoorBercTBHe: 1 -c.2-d.3-b.4-a.

HMucrpyknus: [IpounTtaite TEKCT U yCTAaHOBUTE IOCIEA0BATEIBHOCTD.
3anummuTe COOTBETCTBYIOLIYIO TIOCJIEOBATEILHOCTE OYKB ClleBa
HaIpaso.




Bonpoc: YcranoBuTe nocienoBaTeabHOCTh 3TAllOB aJITOPUTMA CHHTE3a
KOMOMHAIIMOHHOTO YCTpoiicTBa. a. CocTaBieHue TaOIUIbl UCTHHHOCTH
b. CocraBnenue oruvyeckoit GyHKIuu ¢. MUHUMH3AIUS JTOTUYECKON
¢ynkuuu d. Onrcanue J0ruKu paboThl YCTPOUCTB

IIpaBubHasi mocJeI0BaTEIbHOCTD: d, a, b, C

3aaHue OTKPBITOIO THUIA.

HNucrpyknus: [Ipounraiite Bonpoc u gaiTe pa3BEpHYTHIN OTBET.
Bonpoc: O0bscHuTE coepKaHue 1 Ha3HaYeHUE TePBOro 3Tamna
JIIrOpUTMa CUHTE3a KOMOMHAIIMOHHBIX YCTPONUCTB.

OTBeT: ANTOPUTM CHHTE3a KOMOMHAIIMOHHBIX YCTPONCTB HAUMHACTCS C
OIMCAHUs 33]]auH, OTpeeNICHUS KOJIMYECTBA BXO/I0B U BBIXOJI0B
OyayIero ycTpoicTBa M YETKOTO OIPeIeIEHUs JIOTHKU paboThI
yCTpOICTBa, criocoba KOJUPOBAaHUS BXOJHBIX JTaHHBIX U METOAA
O0TOOpaXKCHHsI PE3yILTATOB €ro paboThL. JlJisi OTHOTO U TOTO Ke
YCTpOICTBAa BO3MOXHA pa3IMYHAs CXEMOTEXHUUECKasl peaTnu3alus,
KOTOpasi 3aBUCHUT OT PE3yJIbTATOB MEPBOI0 dTara ajropuTMa CUHTE3a.

3a/iaHue 3aKphITOro THIA ¢ BBIOOPOM OJJHOTO MPABUIBLHOTO OTBETA.
HNucrpykuus: IIpounTaiite Bonpoc, Bbid0epuTe OANH NPABHJIbHBIN
OTBET M 3anuiIuTe ero Homep. /laiite o6ocHOBaHme.

Bonpoc: BeiGepuTe u3 npeacraBieHHbIX BapuanToB CAIIP mmst
MIPOCKTUPOBAHUS U OTIaAKu u(PpoBbIX ycTporicTs Ha [TJINC

1) Matlab

2) AutoCad

3) Quartus Prime

4) Kompas

3a;[aHHe 3aKPBITOTO THUIIA C BBI60pOM HCCKOJIBKHX IIPAaBUJIbHBIX OTBCTOB.

HNucrpyknus: [IpounTaiiTe Bonpoc, BbiOepuTe HECKOJIbKO
NPaBWIBHBIX OTBETOB M 3alMIINTEe UX HOMepa. /laliTe 000cCHOBaHMe.
Bonpoc: xakue u3 nepevrcieHHbIX y3/10B HU(POBBIX YCTPOICTB
peanuzoBanbl B CAITP Quartus Prime B kauecTBe Merad yHKIINMN:

1) nornueckwmii snemeHT "uckovatomee MJIN"

2) CUETUHK

3) kommaparop

4) D-tpurrep

5) UCTOYHUK ITU(PPOBOTO MUTAHUS

3aiaHue 3aKphITOTO THITA HA COMIOCTABIICHUE.
HNucrpykuus: [lpounTaiiTe Bonpoc u ycranoBure coorsercreue. K
KAX/101i MO3UIUM, JAHHOI B JIEBOM CTOJ101€e, mog0epuTe
COOTBETCTBYIOILIYIO MO3UIMIO B PABOM CTOJIOIIE.
Bonpoc: conocraBpTe OMOIMOTEUHBIE OJIOKH TUPPOBBIX Y3IIOB U
Ha3BaHUA cTaHaapTHRIX OnobmnoTek B CAIIP QuartusPrime, B kKoTOphIx
PaCTOI0KEHBI ATH OJOKH

1. Meradynkuus LPM_ADD SUB

2. Meradynkmus LPM_SHIFTREG

3. Meradynkmusa FIR 11

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

3ajaHue 3aKphITOrO TUIA HA YCTAaHOBJIEHUE MOCIE0BATEIbHOCTH
HNucrpykuus: [IpouyuraiiTe BONPOC U YCTAHOBHUTE MOCJI€10BA-
TeJbHOCTh. 3ANMIIMTE COOTBETCTBYOLIYIO MOCJIEA0BATEIBbHOCTD
OYKB cJieBa HAIPaBo.

OIIK-5




Bonpoc: YcranoBuTe nocieaoBaTeabHOCTh STallOB KOMITUIISIIUU
npoekTa B Quartus Prime:

e 1) Cbopxka mpoekTa

e 2) CoznaHue CrucKa COeTUHEHUMN

e 3) Ananu3 u Cuntes

e 4) KommnoHoBka

e 5) BpemenHnoii ananus

3aiaHue OTKPBITOTO THUIA.

HNucrpyknus: [IpounTaiiTe Bonpoc, 3anumure pa3BepHyThIil 0TBeT.
Bonpoc: Uro takoe Bepudukanus npoekta? Kakue Buabl BeprupHUKanu
Bbl 3HaeTe?

3a;[aHHe 3aKPBITOTO THUIIA C BBIGOpOM OIHOTO ITPABUJIBHOI'O OTBCTA.
HNucrpyknus: [IpounTaiiTe Bonpoc, BbiOepuTe OUH NPABUIbHBIN
OTBeT U 3anummTe ero Homep. /laiite o6ocHOBaHue.

Bonpoc: BeiOepuTe M3 MPEICTaBICHHBIX OmepaTopoB s3bika VHDL
OnepaTop, OTHOCSIIUICS K CTPYKTYPHOMY TUITY OITMCAHUS TPOEKTOB:
1) mpocToe curHanbHOE MPUCBAaUBaHUE

2) omepaTop process

3) oneparop port map

4) oneparop case

3aJaHue 3aKpBITOro TUMA € BBIOOPOM HECKOJIBKHMX MPAaBUIIBHBIX OTBETOB.
HNucTrpykuus: IlpounTaiiTe Bonpoc, BbidepuTe HECKOIbKO
NMPaBUJILHBIX OTBETOB U 3aNMIINTE UX HOMepa. JlaiiTe 000cHOBaHMe.
Bonpoc: xakue U3 nepednciaeHHbIX oneparopos sa3bika VHDL aBnstores
[apaJUIeIbHBIMU ONIEPATOPAMHU:

1) process

2) while

3) if-else

4) when

5) case

3ajaHue 3aKphITOrO TUIIA HA CONTOCTaBJICHUE.
HNucrpykuus: IIpounTaiite Bonpoc u ycraHoBuTe coorBercreue. K
KaK10H MO3UIMHU, JAHHOM B JIEBOM CT0J101Ie, MoA0epuUTe
COOTBETCTBYIOIIYIO MIO3ULHUIO B IPABOM CTOJI0LE.
Bonpoc: conocraBbTe 3Tanbl IPOEKTUPOBAHUS HU(POBOrO yCTPOKCTBA
B Quartus Prime u nporpaMMHbIe HHCTPYMEHTHI 1151 MX BBITOJHEHHS.
1. Onucanue nmpoexTa
2. KoMnunsamnus npoekra
3. MonenupoBanue
4. IIpommBKa Ha OTJIa04YHYIO IIATy
A. Ytunura Programmer B. I'padudeckuii nnm texctoBsiii pegaktop C.
Huctpyment Compile Design D. YTunuta ModelSim

3a/iaHue 3aKphITOTrO TUIA Ha YCTaHOBJIEHHE TIOCIEA0BATEIbHOCTH
HNucrpykuus: [IpouyuraiiTe BONPOC U YCTAHOBHUTE MOCJI€10BA-
TeJbHOCTh. 3aNMIIINTE COOTBETCTBYIOLIYIO NOCJI€10BATEJIbHOCTD
OYKB cJieBa HAIIPaBo.
Bomnpoc: YcranoBurte nocineoBaTebHOCTh AEHCTBUIN MTPU CO3TaHUU
npoekta B CAIIP Quartus Prime:

e A) Beibop tuna npoekrta

o B) BriOop cemeiicTBa u THIIa MUKPOCXEM

e () Bpibop HHCTPYMEHTOB CTOPOHHHUX MPOU3BOIUTENICH

e D) Ompenenenue pabouero katajgora ¥ UMEHH IIPOCKTA

IK-1




o E) JlobaBnenne BHEMIHUX (ailioB

5 3aiaHue OTKPBITOIO THIA.
HNucrpykuus: [lpounTaiiTe BOonpoc, 3anvmure pa3BepHyThiid OTBET.
Bonpoc: Kakue s13p1ku onucanus annapatypsl Bel 3Haete?

1 3ajaHue 3aKphITOTO THIA C BHIOOPOM OJTHOTO NMPAaBHIIBHOTO OTBETA. I1K-3
HNucrpykuus: IIpounTaiite Bonpoc, BbidepuTe OANH NPABHJIbHBIN
OTBET M 3anuiuTe ero Homep. /laiite o6ocHOBaHme.

Bonpoc: BeiOepuTe U3 MpeCTaBICHHBIX BAPUAHTOB CXEMOTEXHUYECKOE
yiydllleHue, mosiBuBLieecs B npoiecce pazputus [IJIM u [IMJI:

1) noGaBneHne JOMOIHUTETHHBIX TEPMOB

2) nByHaIIpaBJICHHbBIE BHIBObI

3) peasmzanusi CKOOOYHBIX BBIpAKEHUH

4) pactIMpeHue 1mo BhIX0JaM

2 3agaHue 3aKpBITOTO TUIMA C BBIOOPOM HECKOJIBKHX MPAaBUIIBHBIX OTBETOB.
Hucrpyknus: [IpounTaiiTe Bonpoc, BbiOepuTe HECKOJIbKO
NPaBWIBHBIX OTBETOB M 3alMIINTEe UX HOMepa. /laliTe 000cCHOBaHMe.
Bonpoc: xakue 13 nepeuncieHHbIX TUIIOB MUKPOCXEM OTHOCATCS K
Mukpocxemam [JINC:

1) nporpaMMupyemsble 10JIb30BaTENIEM BEHTUIIbHbBIE MaTPHULIbI

2) onepaTUBHBIE 3aIlIOMUHAIOIINE YCTPOMCTBA

3) nporpamMmupyemMasi MaTpU4Has JIOTUKA

4) cuctembl-Ha-KpUCTaIe

5) MHKPOTIPOIIECCOPHI

3 3azaHue 3aKpBITOTO TUIIA HA CONIOCTABIICHUE.
HNucrpykuus: [lpounTaiiTe Bonpoc u ycranoBure coorsercreue. K
KAX/101i MO3UIUM, JAHHO B JIEBOM CTOJI0Le, MoA0epUTe
COOTBETCTBYHOIILYIO O3UIUIO B IPABOM CTOJI0LIE.
Bonpoc: conocrasbre nepeunciennbie Mukpocxemsl IIJINC u
ITOKOJIEHUS. K KOTOPBIM OHM OTHOCSITCSI.

1. Cucrema-Ha-kpucrauie

2. CnoxHbIE TPOrpaMMHUPYEMbIE JIOTUYECKUE YCTPOUCTBA

3. IIporpaMMupyeMble JOTUYECKUE MATPULIBI

4. ba3oBble MaTPUYHbBIE KPUCTAIIbI
A. IlepBoe nokonenue nepsoro tumna B. IlepBoe nokonenue BToporo
tuna C. Tperbe nokonenue D. Bropoe nmokosieHre nepBoro tuma

4 3aiaHue 3aKpBITOTrO TUIIA HAa YCTAaHOBIIEHUE TIOCIIEA0BATENbHOCTH
HNucrpykuus: [IpouynuraiiTe BONpoc U yCTAHOBHUTE MOCJI€10BA-
TeJbHOCTh. 3aNIMIINTE COOTBETCTBYIOLIYIO MOCJIE10BATEIbHOCTD
OyKB cJieBa HANIPAaBO.
Bonpoc: Ycranosute nocinenosarenbHocTh MukpocxeM BMK B nopsinke
YCIIO)KHEHHUS UX apXUTEKTYPHBIX TPU3HAKOB:

e A) brounsie BMK

e B) ASIC BMK

e () Kananbasie BMK

o D) BMK "mope BenTHiICH"

5 3aiaHue OTKPBITOTO THUIA.

HNucrpykuus: [IpounTaiiTe Bonpoc, 3anvmure pa3BepHyThIil 0TBeET.

Bonpoc: Yro nporpammupyrot B [IJIUC? ]
1 Tun) 3aganue KOMOMHUPOBAHHOTO TUIIA C BHIDOPOM OJHOT'O BEPHOTO OTBETA U3 YEThIPEX

NPEUIOKEHHBIX U 000CHOBAaHMEM BBIOOpAa CUMTACTCSI BEPHBIM, €CJIM MPABUIIBHO yKa3zaHa 1udpa

U TIpUBEJCHbl KOHKPETHBbIE AapryMEHThl, HUCHOJb3yeMble Npu BbIOOpe oTBeTa. I[lomHoe




COBIIAJICHUE C BEPHBIM OTBETOM OLIEHUBAeTCs | Oaiiom, HEBEPHBIM OTBET WUJIU €0 OTCYTCTBUE —
0 6ammoB.

2 tum) 3ajaHue KOMOMHHPOBAHHOTO TUIIA C BEIOOPOM HECKOJBKHUX BAapHAHTOB OTBETA W3
MIPEVIOKCHHBIX M Pa3BEPHYTHIM OOOCHOBAaHWEM BBIOOpA CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO
yKa3aHbl TUGPHl U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIOIb3yeMbIe TIPH BBIOOPE OTBETOB.
[TomHOE COBMajicHWE ¢ BEPHBIM OTBETOM OIleHMBaeTCs | OamioMm, €ciy JOMYIIEHBI OMIMOKU W
OTBET OTCYTCTBYET — () 6aIIoB.

3 tum) 3agaHue 3aKpHITOTO TUIA HA YCTAHOBIICHUE COOTBETCTBUSI CUNTACTCS BEPHBIM, €CITH
YCTaHOBJICHBI BCE COOTBETCTBUS (MO3UIMKM W3 OJHOTO CTOJIOIA BEPHO COMOCTABJICHBI C
MO3UIIMSIMH ApyToro ctojoima). [lomHoe coBnazeHue ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 6ammom,
HEBEPHBIN OTBET WK ero oTcyTcTBHE — () OaIIoB

4 Tum) 3amaHWe 3aKpHITOTO THMA HA YCTAHOBJICHHWE TIOCIEIOBATEIBHOCTH CUUTACTCS
BEpHBIM, €CIIM TMPaBWIBHO YKa3aHa BCs MOcCienoBaTenbHOCTh mudp. [lomHoe coBmangeHue c
BEPHBIM OTBETOM OIleHUBaeTCs 1 Gayiom, eciu JTOMyIIEeHbI OIMMOKN MM OTBET OTCYTCTBYET — 0
0asoB.

5 Tun) 3aaHre OTKPBITOTO TUIIA C PA3BEPHYTHIM OTBETOM CUHMTAETCSI BEPHBIM, €CTH OTBET
COBMAJACT C OHTAJIOHHBIM [0 COACPXKAHUIO W TONHOTE. [IpaBUNBHBIN OTBET 3a 3aJaHue
orieHuBaeTcs B 3 Oasia, €Cii JOIyIeHa O/THa OMMOKa \HETOYHOCTh \ OTBET MPABWIBHBINA, HO HE
MOJHBIN - 1 O6amn, ecnu gomymieHo Oosiee 1 ommOKY \ OTBET HEMPABUIBHBIN \ OTBET OTCYTCTBYET
— (0 Gamnos.

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

Ta6mmma 19 — [lepedeHb KOHTPOIBHBIX PadbOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

1 OO00O01IeHHBIH aNTOPUTM CHHTE3a KOMOWHAIIMOHHBIX YCTPOHCTB. Onucanue
nudposoro ycrpoiictea B CAIIP Quartus II ¢ ucons3oBaHreM HHCTpYMEHTAPUS
rpaduueckoro naTepgeiica.

2 CuHTE3 CHHXPOHHOTO KOHEYHOTo aBToMaTa. Onrcanue mudpoBOro yCTpoucTBra B
CAIIP Quartus II ¢ ucnosib30BaHUEM HHCTPYMEHTAPHUS TEKCTOBOTO peJaKkTopa Ha
sa3pike VHDL.

10.4. Metomuueckue MaTepHabl, ONpEeACIISIONINE MPOLETYPHI OIICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIMX dTanbl (HOPMUPOBAHMUS KOMIIETCHLUH, COAEpXKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOMMX TOPSIOK W MPOUERYyPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluu 00y4aroIuxcs
['VAIL

11. Meronuueckue yka3aHus A 00Y4arOUIMXCs 0 OCBOCHUIO JUCHUTUINHBI

11.1. MeTonuueckre yKa3aHUsS IS OOYYArONIMXCS 10 OCBOCHHMIO JIGKITMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe W SICHOE HM3JIOKEeHHE yueOHOoro marepuaia. HasHadueHune COBpEMEHHOM JEKIUH B
paMKax JUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALMIO IO TEME, & B OCBOCHUU
(dyHaaMeHTaNbHBIX MPOOJIEM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEUIIHMX
JOCTH)KEHUI Hay4yHOM MbIciu. B yueOHOM mporecce JEKIUs BBINOJIHAET METOAO0JIO0IHYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (QYHKUUHU. JIEKIMs pacKpbIBaeT MOHATUHHBINA amnmapar
KOHKPETHOW 00sIacTH 3HaHus, €€ MpoOieMbl, JaeT LEJIbHOE IMPEICTaBI€HHE O IUCLMIUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUH 00yYarOIUMUCS JIEKIIMOHHOTO MaTepuaa:

— IIOJIy4YCHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX OIPEAEIIIEeTCS LeJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;




— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIOIaBaATEIICM;

— pa3BuTHE NPO(PECCHOHATBHO-ICIOBBIX  KAauecTB, JIIOOBH K  TpeaMeTy |
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIICHHS.

— TIOSIBIIEHHUE HEOOXOAMMOr0 MHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITETTLHOU PabOoThI;

— TIONy4YeHHE 3HAaHUHA O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH M TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS Ha ONMKANIINE TOIBL;

— HAYYHTHCS METOIMYECKH 00padaThiBaTh MaTepHai (BBIACIATH TJIABHBIC MBICTH H
MOJIOKCHHUS, TPHXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSATh WX B  Pa3IMYHBIX
dopmynHupoBKax);

—  TIOJyYeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCSA JAEMOHCTpalMed ClaiioB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja MpH MPOBEICHUU KOPOTKUX JUCKYyCCHH 00
OCOOCHHOCTSIX MPUMECHECHHS OT/ICIBHBIX TEMATHK IO TUCITUILIAHE.

11.2. MeTtonuueckne ykazaHus IJIsi OOydYalOIMUXCA IO MPOXOXKICHUIO MPAKTHUECKHUX
3aHATHI

[IpakTrueckoe 3aHATHE SBISIETCS OJHON M3 OCHOBHBIX (DOpM OpraHm3anuu y4eOHOTo
mporiecca, 3aKII0YaroNIasicsl B BHIOJHEHUN 00YJaIOIIMMUCS M0/ PYKOBOJICTBOM TIPEIoaBaTes
KOMILIEKCa YYEOHBIX 3aJlaHWi C 1EJbI0 YCBOCHUS HAYYHO-TEOPETHYECKHX OCHOB Y4eOHOMH
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHUH U HABBIKOB, OIBITA TBOPUYECKOM IEATEITHHOCTH.

[lenpr0 MpakTHUECKOTO 3aHATHUS JUISI 00YUAIOMIErocs SBISICTCS MPUBUTHE 00YUYaIOIIUMCS
YMEHHH U HaBBIKOB MTPAKTUYECKOU IEATENBHOCTH 110 U3Yy4aEMOW TUCLUIIINHE.

[Tnanupyembie pe3yIbTaThl TP OCBOCHUH 00YYAIOIIMMCS TIPAKTUYCCKUX 3aHITHIA:

— 3aKperuieHue, yriayOJeHHWe, pacllMpeHre W JAeTalu3alis 3HAHUW TMPU PEIICHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJICHHE HOBBIMM METOJAMH W METOAMKAMHM HM3Y4YE€HHs] KOHKPETHOM yueOHOMH
JHUCIUTLINHEL

— BBIpabOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHCHH S 3aIaHHI;

— ofecrniedueHre parMOHAIBLHOTO COYETaHUs KOJUICKTUBHOM M WHAMBUAYAJILHON (Gopm
oOyueHusl.

TpeboBaHus K MPOBEACHUIO MPAKTUICCKUX 3aHATUN

[IpakTuueckue 3aHATUS MPOBOASTCS B MHTEPAKTHBHOW (opme - pa3dop U pelieHue
CUTYallMOHHBIX 3a7a4 Ha 3asBJICHHbICE TeMbl. Ha npakTH4eCKOM 3aHITUU MPENOJaBaTENb
pa30bupaer THMOBYIO 3a7ady B MepBoil yacTu 3aHsaTHs. [lanee oOyuaronipecs: caMOCTOSATEIbHO
MOBTOPSIIOT COOTBETCTBYIOIIME NEHCTBUS Ha KommbioTepe B cpeae Quartus Prime Bo BTOpO#
yactu 3aHATUsA. OOyuaronuecs: JOMKHBI POIEMOHCTPUPOBATh HA KOMIIBIOTEPE OCBOCHHE TEMBbI
Y YMETb OTBETUTH HA BOMPOCHI, OTHOCSIIIUECA K X0y PEILICHUS.

11.3. Meronuueckue ykasaHus Ui OOy4aroIIMXCsS IO BBIMOJHEHUIO JaOOpaTOPHBIX
pabor

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

Brimonaenne nabopaTOpHBIX pabOT OO0ydaromUMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3YyYeHHs] TUCLMIUIMHBL, OIpenensieMoil y4eOHbIM IUJAaHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 331a4 00y4aroIerocs:



— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JTaHHOU JUCIUILINHBL,

— 3aKpCIICHHUC, PAa3BUTUC WU ACTaIU3allUd TCOPCTHUYCCKUX 3HaHHI>'I, MOJIYYCHHBIX Ha
JICKIIMSIX

—  TIOJy4YeHHE HOBOW MH(POPMAIIMH 110 U3YyIaeMOU TUCIUILINHE;

— TmpuoOpeTeHne  HaBBIKOB  CAMOCTOSTEIBHOM  paboThl ¢ Ja0OpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.

3agaHue U TpeOOBAaHMUA K IIPOBEACHHIO JJA0OPATOPHBIX padoT

Ilepen  BbIMOJMHEHHWEM  JIAOOPATOPHBIX  pabOT  CTYAEHT  JOJDKEH  U3Y4YUTh
COOTBETCTBYIOIIMK TEOPETHYCCKUH Marepwall, a TakKe IOJydduTh Y MPenoaBaTels
WHAMBUAYAIbHOE 3a/JlaHhe, KOTOpOoe€ OH OyJeT BBINONHITH B MPOLECCe MPOBEICHUS
nabopaTopHO PabOTHI.

Crpykrypa u dhopMa oTyeTa o 1abopaTopHOii paboTe

Otuer o maboparopHOil paboTe MOKEH COAEpKAaTh CBEICHUS, WIUTFOCTPUPYIONIUE
BBITIOJITHEHHE CTYJIECHTOM J1abopaTopHOl pabOThI: Ieibh pabOThI, ONMUCAaHWE JA0OpPATOPHOMU
YCTaHOBKH, UHANBHUIYAJILHOE 3a/IaHHE, TIPOIIECC BBHITIONHEHUS pa0OThI, Pe3yabTaThl H3MEPECHHUIA,
HEOOXOIMMBIE PAaCUEThI, BBIBOJIBI.

TpeboBanust k ohopmIIEHUIO OTYETa O JIabopaTOopHO 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 TIO MpaBHIIAM
0 OpMIICHHS TEKCTOBBIX JTOKYyMEHTOB B cooTBeTcTBUU ¢ ['OCT 7.32-2017.

11.4. Meronuueckue yka3aHus A 0OYYaOUIMXCS 10 MPOXOKACHUIO CaMOCTOSTEILHOM
paboTsl

B Xoze BBINOJHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIHIiCS BBIMOTHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IIpEroAaBaresisi, HO 0e3 ero HemocpeICTBEHHOro
Y4YaCTHA.

st oOydaronuxcsi 1Mo 3a04HOM ¢dopme oOydeHHs, CaMOCTOSTENIbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporecce BBITTOIHEHHUS CaMOCTOSITEIBHOM paboOThI, y 00ydaromerocss GopMHUpPYETCs
nesnecooOpasHoe MiIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUHM U CHCTEMAaTH3allMU MPHOOpETaeMbIX 3HaHHM, oOecrieunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TepuOJ OOy4YCHHs, TOMOTaeT IOJYYUTh HABBIKM TTOBBIIICHUS
poeCCHOHAITBHOTO YPOBHSI.

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

—  y4eOHO-METOMYECKUN MaTepHa 1o JUCIHILIHHE;

— METOJIUYECKHE YKa3aHHUS MO BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (i 00y4yaromuxcs
10 3204HOM (hopMe 0OyueHUs).

11.5. Meronuueckue ykazaHus s OOYYaIOMIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEUEHUE CEMECTpa C LIEJIbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLIUATIIIUHBL.

Texkymui KOHTPOJb YCIEBAEMOCTH OCYIIECTBIISIETCA B TEUYEHUE BCErO CEMECTpa
(cemecTpoB) Ha 1a0OPATOPHBIX 3aHATHSIX MO HECKOJIBKUM KPUTEPUSIM:

- KOJMYECTBO J1aOOpaTOpPHBIX PabOT, KOTOPOE CTYAEHT YCHEN BBINOJIHHUTH U 3alUTUTh
KaK B OTBEJCHHBIC JUUIS 3TOr0 KAJICHIapHbIE CPOKHU, TaK U B TCUEHHUE CEMECTPA B LIEJIOM.



- TEMII W Ka4yeCTBO BBIMOJHEHUS JAaO0OpaTOPHBIX PabOT, T.K. YCHEUIHOE BBHITOJHEHHE
Ta0opaTOpHBIX pPAbOT CTYJCHTOM BO3MOXXKHO HPH COOTBETCTBYIOIEM OCBOCHHU TEKYIIECTO
JICKIIMOHHOTO | TPEJIBIIYIIEro 1abopaTopHOro MaTepHaa.

- OIICHKH, IIOJy4CHHBIC CTYACHTOM IO PE3YJIbTAaTy 3allUThl KaKIOW Ja0OpaTOpHOIl
paboTsr;

- TeKyIast padoTa CTy/IeHTa Ha MIPAaKTHYCCKUX 3aHATUSX.

Ucnonszyemas B 'Y AIl moxynbpHO-peliTuHroBast cucrema (cM. I[lomoxkenne «O Tekymem
KOHTpOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM arrectanuu cryneHToB ['YAIL, oOyuaronmxcst mo
mporpamMmbl  Beiciiero ooOpaszoBaHusi» U Ilonmoxxkenune «O MOIYIBHO-PEHTHHTOBOM CHCTEME
OLIGHKM KauyecTBa yueOHOH pabotbl crymeHtoB B I'YAII») mpenycmarpuBaer (opMupoBaHHE
UTOTOBOW OLIEHKH Ha OCHOBE MPOXO0KJIEHUS TEKYLIEro KOHTPOJIS YCIEBAaEMOCTH (B CEMeCTpe) U
OPOXOXKICHUS TNPOMEXYTOYHOM aTTrecTauuu. baiibl, OoTBeACHHBIE Ha pabOTy B ceMecTpe,
HAUMCIISIOTCS 3a MOCEHICHUE JIEKIIMOHHBIX M MPAaKTHUYECKUX 3aHATUN U BBIMOJHEHHE U 3aIIUTY
71ab0paTOPHBIX paboT, MPUYEM KOJIMYECTBO OAJUIOB 3aBUCUT OT OLICHKH, IMOJYYCHHOH 3a 3aIlHTy
KaX101 1abopatopHOi paboThl. JlomoTHUTENbHBIE OOHYCHBIE OAJIITBI MOTYT OBITH HAYUCIICHBI 110
UTOTraM pabOTHI CTYACHTA Ha MPAKTUYECKUX 3aHATUAK. TakuM 00pa3oM, UTOTOBast OIICHKa MOYKET
OBITh HMKE TMOJYYEHHOM Ha MPOMEXKYTOYHOM aTrTecTaluy MpH CIa0bIX W/WIH HEMOJIHBIX
BBITIOJIHEHHUH U 3aIIUTE Ja0OpaTOPHBIX PabOT B TEUCHUE CEMECTPa.

11.6. Meronuueckue ykazaHusi JUis 0Oy4aroIUXcs MO MPOXOXKIACHUIO MPOMEXYTOYHOMH
aTTeCTallUu.

[IpomexxyTounass  arrectanust  oOyyaroIIMXCs  OpeAycMaTpuBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOYyYaloIIMMCi B IpOLEcce
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSATEIbHONU pabOThl, CHOCOOHOCTH
OPUMEHATh MUX JJIS PElIeHUS NPAaKTUYEeCKHUX 3a/]ad. DK3aMeH, KaK MpPaBWIIO, NMPOBOAUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAIlMOHHOW OIEHKON «OTIUYHOY,
«XOPOIIO», «YIOBJIECTBOPUTEILHO», «HEYIOBICTBOPUTENbHO». JIJIi JaHHOW JMCUMIUIMHBI
9K3aMeH IPOBOAUTCS B MEPBOM M3 JIBYX CEMECTPOB, OTBEICHHBIX Ha TUCIUIUIMHY, U HAIPaBJeH
Ha TIPOBEPKY CHOPMUPOBAHHOCTH HHIMKaTOopa KommeTeHuuid "3Hatp". [lnsg sk3ameHa
bopMHUpYIOTCSI  TEOpeTHYECKHe BOMpPOChl (cM. TaOm.15), ®W3 KOTOPBIX COCTaBISIOTCS
9K3aMEHallMOHHbIE OMJICTHI, BKJIIOYAIOIIKE 10 JIBa BOIIPOCA.

— muddepeHIMpoBaHHBI  3a4eT — 23TO (¢GopMa OICHKH 3HAHWH, TMOTYyYEeHHBIX
00y4aromuMcs pU U3YYEHUHU TUCIMIUIMHBI, IPU BBIMOJHEHHH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAy4HO-HCCIEA0BATEIBCKUX PAOOT U MPOXOKACHUH MPAKTUK C aTTECTAllMOHHON OLIEHKON
COTJIIMYHO», «XOPOILO», «YyIOBJIECTBOPUTEIHHO», «HEYAOBIETBOPUTENbHOY». Jlns maHHOU
JUCUUIUIMHBL AU depeHnpoBaHHbI 3a4eT NPOBOJUTCS BO BTOPOM M3 JIBYX CEMECTPOB,
OTBEJICHHBIX HA JAWUCLUUIUIMHY, U HaIlpaBJIeH Ha NPOBEPKY C(HOPMHUPOBAHHOCTH HHIMKATOpa
komrereHimii  "Ymers".  JuddepeHunpoBaHHBI  3aueT  MPOBOAUTCS MO  OuieTam,
c(hopMUPOBAHHBIM M3 BOMPOCOB MPAKTHUECKOW HAMpPaBICHHOCTH (CM. Tabi.16): kpome Ouiera
CTYACHTY BbIIa€TCS BapHaHT IIU(PPOBOrO YCTPOMCTBA, HA IPUMEPE CHHTE3a KOTOPOTO B MaKeTe
CAIIP Quartus Prime Lite Edition cTyneHT n0opKeH MPOAEMOHCTPUPOBATh YMEHHS paboTaTh ¢
naketoM M ¢ s3pikoM VHDL. JluddepeHunpoBanHblii 3a4eT MPOBOJUTCA B J1a0OpaTopuu
mu(poBOil CXEMOTEXHUKH Ha KOMIBIOTEpax HEMocpencTBeHHO B makere Quartus Prime Lite
Edition.
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