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AHHOTaUs

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

JlucuuriuHa HaleleHa Ha (P OPMUPOBAHKE Y BHITYCKHUKA CIICTYIOIIUX KOMITETECHITUI:

OIIK-1 «CnocoGeH BCTob30BaTh MOJI0KEHHUS, 3aKOHBI U METOJIbl €CTECTBEHHBIX HAYK U
MaTEeMaTUKH JJI PEIICHUs 3a]]a4 MH)XCHEPHOU e TEIbHOCTH

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 MCIOJb30BAHUEM CTAaHIAPTHBIX MAKETOB MPUKIATHBIX
Iporpamm, a TaKXke C UCTIOIb30BaHUEM METOJI0B HCKYCCTBEHHOTO HHTEIIJIEKTA)

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

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

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

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

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

S3bIK 00yUYeHUSs IO JUCIUILTUHE KPYCCKHMA »



1. TlepedeHb MIAaHUPYEMBIX PE3YJIHTATOB OOyUEHUS IO JUCIUILTHHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

enpto mpenonaBanus aucuurinabl "TIJIMC" sBisercs mMpoaobKeHHWE W yriiyOJieHue
W3Y4YEHUST CXEMOTEXHHUKHU YCTPOUCTB IU(PPOBO 00PaOOTKH CUTHAIOB, H3yUYEHUE TEOPETUICCKUX
BOIIPOCOB, CBSI3aHHBIX C METOJIOJIOTHEH MPUMEHEHUS MHUKPOCXEM IMPOTrpaMMHUPYEMON JIOTHUKH,
OCBOEHHE TeXHOJIOruM npoekTrupoBanusa yctpocts LIOC ¢ ucnonszoBanuem [TJIVC.

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 AMCHUILIMHBI OOYUYAIOUTUICS MOJDKEH O0NanaTh CIEAYIOUUMU
KOMIETCHIMSIMA WM UX YacTAMU. KOMIETeHIIMY U UHIMKATOPHI UX JTIOCTHXKEHUS MPUBEICHBI B
tabnwrie 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 npuMeHATh (PU3HICCKUE
Oo6menpodeccnoHanbHbIE 3aKOHBI 1 MAaTEMAaTHUYECKUE METOIBI IS
€CTECTBCHHBIX HAyK
KOMIIETEHIIHH pelIeHns 3a/1a4 TEOPETUUECKOro U

Y MaTeMAaTUKH IS
pelieHus 3aaa4y
WHKEHEPHOM
ACATCIIbHOCTHU

MIPUKIIQJHOTO XapakTepa

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

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

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

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




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

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

T1K-3.3.1 3HaTL OCHOBHEIE TEXHUYECKUE
XapaKTEPUCTUKU PAAHMOTEXHUUECKUX CUCTEM

2. Mecro aucuumuivsabl B cTpykType OI1
JlucuumimHa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOITIMUCS

IPY U3YYEHUHU CIICAYIOIMIMX JTUCIUITINH:
— «udopmarukay,
— «OJIEKTPOHUKAY,
— «OCHOBBI CIIEKTPATBHOTO AHAIN3AY,

— «CXeMOTEXHUKA aHAJIOTOBbIX 3JIEKTPOHHBIX YCTPONCTBY,

— «lludpossie ycTpoiicTBay.

3HaHUs, TONy4YEHHbIE TNPU HU3YUYEHUU MaTepuana JaHHOU

JUCIHHUIIIIMHBI, UMCIOT KakK

CaMOCTOATCIIBHOC 3HAYCHUC, TaAK U UCIIOJIB3YIOTCA IIPU U3YYCHUU APYTUX JUCHUIIINH

— «lIudporas 06paboTKa CUTHAIIOBY,

— «lIpoueccopsl 1HpPpoBOH 00PAOOTKH CHUTHAJIOBY,

BBITTYCKHOHM KBJIM(PUKAIIMOHHON pabOTHI.

a TakKXXC TIIpU BbIIIOJIHCHUA

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

tabnure 2.
Ta6mmia 2 — O0beM U TPYA0EMKOCTh AUCITUTUTHHBI
. TpyoeMKOCTB 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 3anarus (I13), 6 6

(dac)

naboparopusie pabots (JIP), (dac) 20 12 8

KypcoBoii npoekT (pabdota) (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, dudd. 3au, | dudd. JK3.
OK3.*%*) 3au.
IIpumeuanue: " kaHnaaTCKuil SK3aMeH

4. CoaepxaHue TUCIUIIIUHBI
4.1. PacnpeneneHue TPyJOEMKOCTH JUCIHUILTAHBI IO pa3jieliaM U BUIAM 3aHSITHIA.




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

Ta6muia 3 — Pa3nensl, TEMbI TUCHUTUTMHBI, UX TPYJOEMKOCTh

Paznensl, TeMBI TUCITUTUIMHEI Hexumn | 113 (C3) JIP KII CPC
’ (gac) (gac) (dac) (dac) (dac)
Cemectp 6
Pasnen 1. BBenenue 2 15
Pasnen 2. [IpoexktupoBanue ycrpoiicts LIOC ¢ ) 6 12 64
ncnonbszoBanueM CAIIP Quartus
Paznen 3. [IJIUC 1-ro nokoneHus 2 15
Paszgen 4. ITNIMC 2-ro 1 3-ro MOKOJIECHUIA. 2 15
Hroro B cemectpe: 8 6 12 109
Cemectp 7
Paznen 5. IlpoexTupoBanue nudpoBbIx
yctpoiictB Ha [TIJIMC ¢ ucnonbs3oBaHueM si3bIKa 4 136
onucanus annaparypel VHDL
Hroro B cemectpe: 8 136
Hroro 8 6 20 0 245

IIpaxTrueckas

MNOATOTOBKA  3aKJIIO4YacTCA B  HCIOCPCACTBCHHOM  BBIIIOJIHCHHUU

OoOy4JalolMMHUCSl  OMNpEeNeJIeHHbIX  TPYAOBBIX  (YHKIUH, CBS3aHHBIX ¢  Oya;ymiei
npodecCHOHATBHOMN e TETbHOCTHIO.

4.2. CopaepxkaHue pa3/ieJIoB U TEM JICKIIMOHHBIX 3aHITHH.
Coneprxanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.

Ta6mmia 4 — ConepxaHue pa3AesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep paznena

HaszBanue u conep:xkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1. Beenenue

1.1 PerpocnektuBa pa3BUTHS ITUGPOBOM CXEMOTEXHHKH U
NPEINOCHUIKM BO3HUKHOBEHUSI MHKPOCXEM IPOrpaMMHUPyeMOi
JIOTUKHU

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

1.3. Knaccudukarus [IVIMC no kpaTHOCTH POrpaMMHPOBAHUS.
1.4. ®usmveckue wuHTEPHEWCHI W  MPOTOKOJBI  OOMEHa
uHpopManuei.

1.5 CgoiictBa u Bo3moxHoctu [IJIMC. Ob6nactu mpuMEHEHUs
IJINC.

2. [IpoekTupoBanue
ycrpoiicts LHOC ¢
ucnoib3oBanuem CAIIP
Quartus

2.1 Merononoruss W OOHMH QJITOPUTM MPOCKTUPOBAHUS
U(PPOBBIX YCTPOHCTB.

2.2. O630p u 001Iast XapaKTepucTHKa makera Quartus

2.3 CniocoOsl oncanus mpoekTa B makere Quartus

2.4 KoMIUILus MpoOeKTa, MapaMmeTpbl JOTHYECKOT0 CHHTE3A.
2.5. Penakrop ¢puzmdeckoro pa3merieHus

2.6. Bepuduxarus nmpoexra

2.7 IlapameTrpusyemMblie Merad) yHKITUU

3. IIJIUC 1-ro nokoneHus

3.1. Ilporpammupyemsbie gjoruueckue wmatpuipl  (IIJIM).




O06oOueHHas cTpykTypHas cxeMa. OCHOBHBIE XapaKTEPUCTHKH.
CxeMoTexHHUYECKasl pean3alys MOHTaXKHBIX omnepauuid "N" u
"MJIN"

3.2. IlporpaMMupyeMble JIOTUYECKHE MaTpulbl. Pacummpenue
(YHKLIMOHAIBHBIX BO3MOXKHOCTEH.

3.3.  Ilporpammupyemass =~ MarpuuHas  Jjoruka  (IIMJI).
CpaBHUTENBHBIN aHAIU3 MOAXOJ0B K MpoekTupoBaHuio LY Ha
[JIM u IIMJL

3.4. OOoramenue (QyHKIMOHATBHBIX Bo3MokHOcTeH I[IJIM wu
IMIMJL

3.5. bazoseie marpuunsie kpuctauibl (BMK). Knaccudukammus,
NOHATUS 0a30BOM sueliku M pyHKIMOHANBbHON stueiiku (D),
ouommoreka DS, mnpumep KOMIOHEHTHOro cocraBa b,
CTPYKTYpbl KaHaJbHBIX, OecKaHAIbHbIX M OnouHblx BMK,
napametrpbl BMK.

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

4.1. CnoxHble NOpOrpaMMHpPYEMbIE JIOTUYECKUE YCTpPOMICTBA
(CPLD). OO6o6miennass  cTpykTypHas  cxema. [lonsTue
¢ynkunonanpHoro 0noka. CTpykrypa Makposueiiku. CTpykTypa
MPOrpaMMUPYEMONl  MaTpullbl  MexcoeauHeHnl. CTpykTypa
0JIOKAa BBOJA-BBIBOJIA.

4.2. IlporpamMmmupyembie MOJb30BATEIEM BEHTHJIbHBIE MaTPHIIbI
(FPGA).  OGo6menHass  crpykrypa.  Kougurypupyemsie
JIOTHYECKHe OJIOKH pa3HOM 3epHUCTOCTH.

4.3. Texunomorus JTAG. Ha3naueHue, ocHOBHAas KOHIIECIIIMSI,
peXUMBbl PabOTHI, cXeMa SUYEWKH TPAaHUYHOTO CKaHWPOBAHUSA,
unrepdeiic JTAG, TpaHCHOPTHBIM MEXaHU3M, YCTPOHCTBO
yIpaBiIeHUS TPaHUYHBIM CKaHHUPOBAHUEM, PEKUMBI TPAHUYHOTO
CKaHMPOBAHMUS, KOMaHbl TPAHUYHOTO CKAHUPOBAHMSL.

4.4 Cucrembl-Ha-kpuctaiie (SoC). Knaccudukanus. OCHOBHBIE
xapaktepuctuku. Hard-sapa, eQuHMIBI  MHTEIUIEKTYaJbHOU
cobctBennoctu (IP-sapa) - firm-sapa u soft-smpa.

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

5. IIpoextupoBanue

IU(POBBIX YCTPOKMCTB Ha
[JINC ¢ ucnons3oBaHreM

A3bIKA OIIMCAHUS
anmaparypsl VHDL

5.1 VHDL: ctpykTypa omnucanusi MOAYJis, OCHOBHBIC IpaBHIIA
CUHTAKCHCa, TUIIBI U CBOMCTBA BXOJHBIX U BBIXOJHBIX CUTHAJIOB
5.2.  VHDL: 3ape3epBHpOBaHHBIE CJIOBa, MapajliebHbIC
OIlepaToOphl, OCIIEN0BATENbHBIN ONIEPATOP Process

5.3. VHDL: Ttunel naHHbIX, PYHKITUU U TIPOIICTYPHI.

5.4. VHDL: sneMeHThl CTPYKTYpPHOI'O THIA HPOEKTUPOBAHHUSA
U (POBBIX YCTPOUCTB.

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

5.6. VHDL: sneMeHTBhl MOBEAEHYECKOTO THUIA NPOEKTUPOBAHUS
1M (PPOBBIX YCTPOUCTB.

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

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
1/

Tembl MpakTUYECKUX
3aHATAN

W3 aux Ne
Dopmsbl .
TpynoemMKoCTh, |MpaKTUYECKOM |pa3ziena
MPAKTUYECKHUX
o (gac) MMOATOTOBKH, | IMCITHII
3aHsTUH
(dac) JIUHBI




Cemectp 7

N3ydyenue MeTOI0I0THH U
00-I11eTO anropuTMa
MIPOEKTHPO-BAHUS
U(POBBIX YCTPONUCTB HA
TJI1C

Pemenue
CUTYallHOHHBIX
3a/1a4

O0630p u o6mIas
XapaKTePUCTHKA ITaKeTa
Quartus Prime Lite Edition

Pentenue
CI/ITyaI_[I/IOHHBIX
3amay

N3yuenue nmpouenypsl
KOMITU-JIALIUY IIPOEKTA.
Hacrpoiika napameTpos
koMmsinyd. [Tapamerpsr
JIOTUYECKOr0 CUHTE3A.

Pemenue
CUTYallHOHHBIX
3a/1a4

PenakTop dpuzmveckoro
pa3Me-1IeHus, ero
Ha3Ha4YeHHe, apamMeTpsl U
HAaCTpPOMKa

Pentenue
CI/ITyaI_[I/IOHHBIX
3amay

Crioco0bl U cpencTBa
Bepu(]U-KaIUH POEKTA.
Bepudukanus ¢ moMmorpio
OTJIaJI0YHOM TIJIaTHI.

Pentenue
CI/ITyaI_[I/IOHHBIX
3amay

Bcero

4.4. JlabopaTOpHBbIC 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYAOEMKOCTb IPUBEICHBI B TabIHIIE 6.

Tab6muia 6 — JlabopaTopHbIe 3aHITHS M UX TPYJOEMKOCTh

No
/o

HaumenoBanmne 1abopaTopHbIX paboT

TpynoeMKoCTb,
(gac)

N3 Hux
MPAaKTUYECKOM
MOATOTOBKH,
(dac)

Ne
pasnerna
JIACLIMIT

JINHBI

Cemectp

7

N3yueHne OCHOBHBIX JTamoB  CO3/1aHUSA
udposoro ycrpoiictea Ha [TJIVC - onucanue
MpoeKTa B TrpapUueckoM pegakTope H
KOMIMWJISILIMS IIPOEKTA.

2

N3ydyenue  B3auMOJEUCTBUS CAIIP C
OTJIIAJIOYHOH TIATOU - peJaKTop (Gpu3u4IecKoro
pa3MeIIeHus PinPlanner, MPOIIKBKA
OTJIAJJOYHOM  IUJIaThl W TECTUPOBAHUE
CUHTE3MPOBAHHOI'O YCTPOMCTBA.

N3ydenne  HWHCTPYMEHTOB  MPOrPaMMHO-
anmapaTHOW  BepH(HKAIMKM  TpOeKTa -
uHCTpyMeHT ModelSym, yrunuta WaveForm
JUIST CO3/IaHHSs MPOCTBIX YCIIOBUH
MOJICTTUpOBaHUs, co3fanue aina testbench
JUIS  TIPOBEJICHUS BCECTOPOHHEH BepudH-
KaI[UH.

onoIMoTEK
oubauoreka

Uccnenosanue
Quartus II

CTaHJAPTHBIX
(gactp  1):




MIPUMHUTHBOB, Merad yHKIIHH KOMOWHa-
IIMOHHBIX U apUPMETUUECKUX YCTPOICTB

5 | UccnenmoBanue  CTaHAApTHBIX  OMOIMOTEK 2 2 2
Quartus II  (wacts 3): MeradyHKIUH
MOCIIEI0BATEIHLHOCTHBIX YCTpPOMCTB u
3JIEKTPOHHOU MMaMSITH

Cemectp 8

1 | U3ydyeHue CTpyKTypHOro THIAa ONMCAaHUSA Ha 2 2 5
sa3pike VHDL

2 | 3yyeHue MNOTOKOBOIO THUIIA OIUCAaHUS Ha 5 1 5
sa3pike VHDL

3 | M3ydeHne NOBEACHYECKOTO THUIIA OIMHCAHUS 2 1 5
Ha si3pike VHDL

Bcero 20 20

4.5. KypcoBoe npoeKkTupoBaHHE/ BBHITTOJTHECHHE KypPCOBON PabOTHI
Y4eOHBIM MJIAaHOM HE TPEAYCMOTPEHO

4.6. CamocrosiTenpHast paboTa 00yJaronuxcs
Bunsl camocTosTensHON paboTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0uIe 7.

Ta6mmia 7 — Buasl caMOCTOSITENIBHOM PaOOTHI M €€ TPYIOEMKOCTD

Bun camocrositensHOM paboThI Bzzzo’ Cemectp 7, yac Cewmecrtp 8, uac
1 2 3 4
W3ydeHue TeopeTHuecKoro MmaTepuania
64 55

nuctuiuiuabl (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI3)
Brimonaenue pedepara (P)
[ToaroroBka Kk TeKyIeMmy KOHTPOJIO 10 26
ycneBaemoctu (TKY)
Jomamruaee 3amganne (/13)
KontponbHsie paboTsl 3a04ankoB (KP3) 20 30
[ToaroroBka Kk MpOMEKYTOUHOU 15 25
arrectaiuu (I1A)

Bceero: | 245 109 136

5. TlepeyeHb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEIILHOM pabOThl 00YJAIONTUXCS TI0 TUCIUILTAHE (MOIYITIO)
Y4eOHO-MeTOINYEeCKHE MaTepHallbl JUIsl CAMOCTOSITEILHONH PabOThl OO0YYarOIUXCsl yKa3aHbl B
ma. 7-11.

6. [lepedyeHb MEYaTHBIX M DJIEKTPOHHBIX YU€OHBIX M3AaHUI
[lepedyeHb neUaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3IaHUH MpHUBEIEH B TaOIuIIE 8.
Ta6muia 8— IlepeueHb MeyaTHBIX W AIEKTPOHHBIX YUCOHBIX U3aHUN




Mudp/
URL agpec

bubnuorpaduyeckas
CCBIITKA

KomuectBo

HK3EMILISIPOB
B OMOIoTeKe

(kpome
AIIEKTPOHHBI
X
9K3EMILTSIPOB

)

004(075) V27

VYrpromos, EBrennit
[MaBnoBuu. Ludposas
CXEMOTEXHHKA : yaeOHOe
noco6ue / E. T1. YrpromoB.
- 2-e U3 ., mepepad. u Jo1I.
- CII6. : BXB - [Tetepbypr,
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, JIx.

®. IlpoexTupoBanue
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 1. ont. auCK
(CD-ROM). - (bubnmoreka
COBPEMEHHOMN
INEKTPOHUKH). - CHCTEM.
tpeboBanus: [Ipui. :CD-
ROM-4X. - bubmmorp.: c.
528 - 529. - ISBN 5-
901095-12-X

004 Y97

Vaiikepnu, JIx.

®@. [IpoexTupoBanue
IU(POBBIX YCTPOHCTB
[TexcT : DneKTpOHHBIN
pecypce] : [Vuebnuk]. T. 2/
Jx. @. Voaiikepau; [lep. ¢
anri. E. B. Boponos, A. JI.
Jlapun. - 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
HUropesunu. [IpoexTupoBanu
€ CHCTEM Ha MUKpPOCXEMax
C IpOrpaMMUpPyeMOit
crpykrypoi [Teker] :
yaeOHoe mocobue / P. U.
I'pymBunkwmii, A. X.

30




Mypcaes, E. I1. Yrpiomos. -
2-e u31., nepepad. u JOTI. -
CII6. : BXB - ITerepOypr,
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

[IpoekTupoBanue
IUPPOBBIX YCTPOHUCTB Ha
TJINC B CAIIP Quartus II :
[ OnexrponHsIit pecypce] :
METOJIMYCCKHUE YKa3aHUS K
BBITTOJIHCHHIO
nabopatopHbIX padot / 1O.
E. Aradonosa [u np.] ; C.-
[etepd. roc. yH-T
a3POKOCM.
IPUOOPOCTPOCHHUS. -
DNEKTPOH. TEKCTOBBIC JIaH.
- CII6. : U3n-Bo I'VAII,
2017. - 122 c. - Cucrem.
tpeboBanus: ACROBAT
READER 5.X. - 3arn. ¢
TUTYN. 3KpaHa. - b. 1.

URL: https://e.lanbook.com/book/119638 .— Pexxum mocTyma: ajist aBTOpHU3.
I10JIb30BATEIEH.

VYmennna, 1. B.
IIpoextupoBanue
IU(PPOBHIX YCTPOHCTB HA
[IJINC : ygebHoe nocobue /
U. B. Ymennna. — CaHKT-
[erepOypr : Jlaus, 2019.
— 408 c. — ISBN 978-5-
8114-3657-6. — Tekcr :
JIEKTPOHHBIH // Jlans :
ANEKTPOHHO-OMOIHOTEUHAS
cucTema.

URL: https://e.lanbook.com/book/73058 .— Pexwm gocTyma: Uit aBTOpH3.
MOJI30BAaTENICH.

HagaoOw, 3.
IIpoextupoBanue
BCTPaWBaeMbIX CHCTEM Ha
IIJIMC / 3. HaBabwu ;
HepeBoJ ¢ aHrIuiickoro B.
B. ConoBbeBa. — Mockaa :
JAMK TIlpecc, 2016. — 464
c. — ISBN 978-5-97060-
174-7. — Texkcr :
AJIeKTPOHHBIH // JIaHb :
AJIEKTPOHHO-OMOIHOTETHAS
cucTema.

URL: https://e.lanbook.com/book/40968 .— Pexum moctyma: st aBTOpH3.
I10JIb30BaTENeH.

Makcouiz, K.
IIpoekTupoBaHue Ha
ITJINC. Kypc mononoro
6oiila : yuebHOe mocobdue /
K. Makcdunn. — Mocksa :
,2010. — 407 c. — ISBN
978-5-94120-147-1. —
TekcT : 2IeKTPOHHBIH //
JlaHb : 37E€KTPOHHO-
OnbIMoTEeYHas CUCTEMA.




URL: https://e.lanbook.com/book/169152 .— Pexxum mocTyma: ajist aBTOpH3.
10JIb30BATEIEH.

CrtporoHos, A. B.
udposas o6paboTka
CUTHAJIOB B Oa3uce
MPOrpaMMHUPYEMBIX
JIOTHYECKUX MHTETPaIbHBIX
cxeM : yueOHoe nocobue /
A. B. CtporoHos. — 3-¢
u3n., crep. — CaHkT-
[erepOypr : Jlaus, 2021.
— 312 c. — ISBN 978-5-
8114-1981-4. — Teker :
AJIeKTPOHHBIH // JIaHb :
AJIEKTPOHHO-OMOIHMOTETHAS
cucrema.

URL: https://e.lanbook.com/book/60992 .— Pesxum mocryna: ajst aBTOpHU3.
MOJIb30BaTeNEeH.

VHDL: CnpaBouHoe
mocoOue 1Mo OCHOBAM sI3bIKa
: yueObHoe mocodue / B. I1.
babak, A. I'. Kopuenko, H.
I1. Tumomenxo, C. ®.
dunoneHko. — Mockaa :
JMK TIlIpecc, 2010. — 217
c.— ISBN 978-5-94120-
169-3. — Texkcr :
AJIeKTPOHHBIH // JIaHb :
ANEKTPOHHO-OMOIHOTEUHAS
cucrema.

URL: https://e.lanbook.com/book/13675 .— Pesxum mocryna: ajst aBTOpu3.
MOJIb30BaTeNeH.

Iepenspoiizen, E. 3.
IIpoextupyem nHa VHDL :
ydaebHoe mocobue / E. 3.
ITepenwpoiizen. — Mocksa
: COJIOH-ITIpecc, 2008. —
448 c. — ISBN 5-98003-
113-8 . — Texcr :
JICKTPOHHBIH // JIaHs :
ANEKTPOHHO-OMOIHOTEUHAS
cucrema.

7. IlepedyeHb AIEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAITMOHHON ceTn «HTepHeT»

[lepeuenn 3IEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTu «HTepHeT», HEOOXOAMMBIX JJIi OCBOCHHS TUCIUILIAHBI

npuBe/ieH B Tadymiie 9.

Tabmuma 9 — IlepedyeHb 3NEKTPOHHBIX O0pPA30BATENbHBIX PECYPCOB HH(POPMALUOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceT «HTepHeT»

URL anpec HaumenoBanue

He npenycmoTtpeno

8. IlepeueHr MHGOOPMAITMOHHBIX TEXHOJIOTUI

8.1. [lepeuenp mpOrpaMMHOrO OOECIEYCHHS, HCIOIb3YyEMOr0 MpPU OCYIIECTBICHUH

00pa30BaTeILHOTO MPOIIecca MO TUCITUTLIAHE.

[lepeueHp UCTIONB3yEeMOT0 IPOTPaAaMMHOT0 obecrieueHus npeacTasieH B Tadmure 10.

Ta6muma 10— [Tepeyers mporpaMMHOTO oOecIieueHUs




Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX npu
OCYIIECTBIICHUN 00pa30BaTEILHOTO MPOIIecca MO AUCIUILUINHE

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

Tabmuua 11— Ilepedenb HHPOPMALTMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepUaIIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMON Ui  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIHUILTHHE, IPEACTaBIcH B Tabnuiel?2.

Tabnuma 12 — CoctaB MaTepraibHO-TEXHIUYECKON 0a3bl

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

MynbsTUMeauiiHas JIEKUMOHHAS Ay TUTOPHUS

2 | JIJaboparopus IMPpOBOI CXeMOTEXHUKH 22-08

10. OnueHouHble cpeacTBa ISl IPOBEACHUS TPOMEKYTOUHON aTTECTAllUU
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUI IPOBEIEHUS MPOMEXKYTOUYHOW aTTecTaluu
00ydJaronuxcs mo IMCUUTLIMHE TTpUBe/IeH B Taommie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI IPOMEKYTOUHOM aTTeCTaIllH

Bug npoMexxyTouHOM aTTecTaiuu [lepeyeHb OIIEHOYHBIX CPECTB
DK3aMeH Cnucok BONpocoB K IK3aMEHY;
TecTsl.
JuddepeHpoBaHHbIN 3a4ET Crnucok Bonpocos;
TecTrl

10.2. B kadecTBe KpHUTEpHUEB OIIGHKH YpPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHMS)
KOMIIETCHIIM O0yJYaroNIMMUCS TMPUMEHSETCS S5-0authbHas MIKaia OIEHKHA c(hOpMHpPOBAHHOCTH
KOMITETECHIINM, KOTOpasi puBeieHa B Tabnuie 14. B TedeHne cemectpa MOXKET MCTIOIb30BaThCS
100-6anmnpHas mKaJa  MOAYJIBHO-PEMTHHTOBOM  CHCTEMBbl  YHUBEPCUTETa,  IpaBHJIA
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMATHBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun onieHku ypoBHS cPOPMUPOBAHHOCTH KOMIIETEHITUN

OrleHKa KOMITETEHITUH

XapaktepucTrka chopMUPOBAHHBIX KOMITCTCHITUI
5-0aiuIbHAs IKaIa PaKIep (bop

— oOyyaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTHYHO, ITOCIIEJ0BATEIBHO U TPAMOTHO €T0 U3J1araeT;

— OMHpasCh HAa 3HAHUS OCHOBHOM W JIOTIOJHHUTEIBLHOW JIUTEPATypHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHbIE TOJIOKEHUS C MPAKTUUYECKOM
JIeATEILHOCTBIO HAIIPABIICHNUS;

— yMeJI0 0OOCHOBBIBAET M apTyMEHTUPYET BBIAIBUTAEMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHHMS;

— cBOOOIHO BJIQICET CUCTEMOH CIIEHUAIN3UPOBAHHBIX 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 HETOYHOCTEM; 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 MaTepHal,
[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 HayYHbIE MOJIOKEHNUS;
— 3aTpyaHseTcs B GOPMYIMPOBAHUH BBIBOJIOB M 0000IICHNUH;
— YaCTUYHO BJIAJEET CUCTEMON CIIEHHUATN3UPOBAHHBIX IIOHATHM.
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOTPaMMHOTO
MaTepuaa;
— JIOIYCKaeT  CYIIECTBEHHbIE  OWIMOKM W  HETOYHOCTH  IpH
«HEYIOBJIETBOPUTEIIHLHO :
HE 3ATTCHOY paccMOTpeHHH MTPoOIeM B KOHKPETHOM HalpaBlICHUH; 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! (3agaun) nist s3Kk3amMeHa npecTaBieHbl B Tadnuie 15.

Tabmuma 15 — Borpocs! (3amaun) st sK3amMeHa

Ne i/ [lepeuens BompocoB (3a1au) i SK3aMeHa Kozn
MHJMKaTOpa
1 IIporpamMmmupyemMble  jornuyeckue uHTerpanpHele  cxemsl | OIIK-1.V.1
(TJIAC): Onpenenenne, Ha3HAYCHHE, oOmras
XapaKTEpUCTHKA, OCHOBHBIE IAPAMETPBHI.
2 IIporpamMmMupyemMble  jornueckue uHTerpaipHele  cxemsl | OIIK-5.Y.1
(IUIMC): Knaccudpukanuu (2 CTPYKTYpbl) IO CTEIEHHU
CIOXHOCTH (10 apXUTEKTYpHBIM TpH3HAKaM) - 1O
MOKOJICHUSIM H 10 TUITY
3 [Iporpammupyembie  joruueckue uHTerpaibHbie  cxemsl | [1K-1.3.1
(TJTUC): Knaccudukanus 1o ypoBHIO HHTETPaAIlUU
4 IIporpamMmmupyemMble  jorndeckue  uHTerpanbHele  cxemsl | [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 oruueckue 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 (QyHKIIMOHAIBHBIX BO3MOXKHOCTEH




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

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

OIIK-5.Y.1

[IpocTeie  mporpaMMupyemble  JIOTMYECKHE  YCTPOMCTBA
(ITTJTY): OGoramenue GyHKIIMOHAIBHBIX BO3MOXKHOCTEH -
NpOrpaMMHPOBAaHUE  BBIXOJHOTO  OydepHOro  Kackana,
NpUMEHEHHE  JBYHAIPAaBJICHHBIX  BBIBOJIOB,  BBEJICHHUE
3JIEMEHTOB aMsITH, UCTIOJIb30BAHUE pa3aensieMbIX
KOHBIOHKTOPOB.

OIIK-5.Y.1

10

bazoBeie  marpuunbie  kpuctamuiel  (BMK):  OGmas
XapakTEepUCTHKa, Kiaccupukanuu, cpaBHenue c¢ [IMJI u
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 CTPYKTYpBHL. mepudepuiinbie u
MatpudHbie 6azoBbie ssueiiku (116 u MB).

I1K-3.3.1

13

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

I1K-3.3.1

14

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

I1K-3.3.1

15

ITporpammupyemble MOJIb30BATENEM BEHTUJIBHBIE MaTpPUIIbI
(IIIIBM): Ob6mias xapaktepuctuka. OCHOBHBIE OCOOCHHOCTH.
Kondurypupyemsie nornaeckue 6goku (KJIB).

I1K-3.3.1

16

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

I1K-3.3.1

17

ITporpamMupyembie IOJIb30BAaTEIEM BEHTUIIBHBIE MAaTpPUIIbI
(IITIBM): HcnonwszoBanue KJIb cpenHeil 3epHHCTOCTH Ha
MyJbTHIIIEKCOpax. Mneonorus u npuMep UCIoab30BaHHUS.

I1K-3.3.1

18

[Tporpammupyembie TMOJb30BATENEM BEHTUJIBHbIE MAaTPUIIBI
(ITIIBM): Ucnonws3zoBanune kpynmHo3epHucThiXx KJIb Ha Ha
ocHoge [1I13VY (LUTs). Maeonorus u npumMep UCHOJIb30BaHUs.

I1K-3.3.1

19

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

OIIK-1.V.1

20

Nutepdeiic ITAG u TeXHONIOTUS TPAaHUYHOTO CKAaHUPOBAHMUS:
suelika TpaHuyHoro ckanuposanus (BSC), ymnpasnsromniue
CUTHajJbl  TIPAaHUYHOIO  CKAHUPOBAHMS,  TPAHCIIOPTHBIN
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: «CucTeMbl-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

Bomnpocs! (3agaun) uis 3adera / nud¢. 3auera npencrabiaeHsl B Tadbuuie 16.

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

Ne /1

[Tepeuens BompocoB (3ama4) ams 3adera / qudd. 3ayera

Kon
WHMKATOpa

[IpopemoHcTpUpOBaTh 00001IIeHHBIN AITOPUTM
npoektupoBanHusa yctpoictB Ha [IJIMC Ha nmpumepe cuHTE3a
3aJIaHHOTO MU(POBOTO YCTPOICTBA.

OIIK-1.V.1

CAIIP ¢upmbr Altera Quartus. Ymers onmcaTh OOIIyIO
XapaKTepUCTHKY IaKeTa Ha MpUMepe CHHTEe3a 3aJaHHOTO
1IM(POBOTO YCTPOUCTBA.

OIIK-5.Y.1

CAIIP ¢upmer Altera Quartus. IIpogeMoHCTpHpOBaTh ATAMbI
CO3MaHMS TPOEKTa Ha TMPUMEpPEe CHHTE3a 3aJaHHOTO
1M (ppoOBOTO YCTPOICTRA.

IK-1.3.1

CAIIP ¢upmer Altera Quartus. [IpogemMoHCTpUpOBaTh yMEHUE
MIOJIb30BATHCSl CPEACTBAMHU OIMCAHMsI MPOEKTa Ha TMpUMEpe
CUHTe3a 33JJaHHOTO0 ITU(PPOBOTO YCTPONCTBA.

I1K-3.3.1

CAIIP ¢pupmsr Altera Quartus. [IpogemoHCTpUpOBaTH YMEHUE
NOJIb30BAThCSl  CPEACTBAMH  BEpU(HKAIMM MNPOEKTa Ha
prUMepe CHHTE3a 33JJaHHOTO TU(POBOTO YCTPOHCTBA.

OIIK-5.V.1

CAIIP ¢upmer Altera Quartus. [TpogemMoHCTpupOBaTh yMEHUE
MOJIB30BAThCA OMONMMOTEKON (DYHKIIMOHAIBHBIX MOJYJIeH Ha
pUMepe CHHTE3a 33JJaHHOT0 HU(POBOro YCTPOHCTBA.

OIIK-5.Y.1

CAIIP ¢upmer  Altera Quartus. IIpoaeMoHCTpHpOBATH
CO3/IaHHE TIPOEKTa B TpaUIECKOM DPEIAKTOpEe U HEpapXUIio
IpoeKTa Ha TMpUMEpe CHHTE3a 3aJaHHOro IM(PPOBOTO
YCTPOMCTBA.

OIIK-5.V.1

CAIIP ¢pupmsr Altera Quartus. [IpogemoHCTpUpOBaTH YMEHHE
COCAUHATL DJJIIEMCHTBI U q)YHKI_II/IOHaJIbHBIe Moayin ¢
MIOMOIIIFI0 KOHTAKTOB, IMMH W WMEH Ha MpPHUMEpe CHHTE3a
3aJIaHHOTO MU(POBOTO YCTPOICTBA.

OIIK-5.V.1

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

OIIK-5.V.1

10

CAIIP ¢upmbr Altera Quartus. [IpogemoHCTprpoBaTh DTambI
KOMOWISIIIAA TPOEKTa Ha TMpHUMEpPE CHHTE3a 3aJaHHOTO
1M (poBOTO YCTPOICTRA.

OIIK-5.V.1

11

CAIIP ¢upmsr Altera Quartus. [TpogemMoHCTpUpOBaTh yMEHUE
HACTpPaWBaTh MapaMETPhl JIOTHYECKOTO CHHTE3a Ha MpUMeEpe
CUHTE3a 33JJaHHOTO ITU(PPOBOTO YCTPONCTBA.

OIIK-5.Y.1

12

CAIIP ¢pupmsr Altera Quartus. [IpogemoHCTpUpOBaTH YMEHUE
MOJIB30BAThCS  (PYHKIUSMH U BO3MOXKHOCTSMHU PpEIaKTOpa
(GU3UIeCKOro pa3MenieHus Ha TpUMEpe CHUHTe3a 3aJaHHOTO
1I(pPOBOro yCTPOICTRA.

OIIK-1.V.1

13

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

OIIK-1.V.1

14

Onementsl s3pika  VHDL: IlponeMoHCTpupoBaTh yMEHUE

OIIK-1.V.1




UCIIONIb30BaTh KIIIOYEBBIE CJIOBa M WACHTU(UKATOPHl Ha
pUMepe CHHTE3a 3a/IaHHOTO IIU(PPOBOTO YCTPOICTBA.

15

Onementhl s3pika VHDL: IlponemonctpupoBats ymenue | OIIK-1.V.1
MNPpUMCHATH CHUMBOJIBI W HMCHA Ha NPHUMEPC CHUHTC3a
3aJJaHHOTO LM(POBOrO YCTPOUCTBA.

16

Onementsl s3pika VHDL: IlponemoncrpupoBats ymenue | OITK-1.V.1
UCNONb30BaTh TPYNIBl M 4YHCIAa HAa MPUMEpPE CHUHTE3a
3aJJaHHOTO IU(POBOTO YCTPOUCTBA.

17

CrtpykTypa  TekctoBoro  omnmcanusa  sa3bika  VHDL: | TIK-1.3.1
[IpogeMoHCTPHPOBATH YMEHUE ONUCKHIBATH OOIIYIO CTPYKTYPY
Ha MpUMepe CHHTE3a 3aJJaHHOr0 HHU(POBOro yCTPOMCTBA.

18

Crpykrypa  TekcroBoro  omnucanus  s3pika  VHDL: | IIK-1.3.1
IIponeMoHCTpHUpOBaTh yMEHHE HCIOIbB30BaTh JACKJIApaluu
OuONMMOTEeK Ha TMpUMepe CHUHTe3a 3aJaHHOro IHdpoBoro
YCTPOICTBA.

19

Crpykrypa  TekcroBoro  omucanus  s3pika  VHDL: | IIK-1.3.1
[IponeMOHCTpUPOBaTh YMEHHE HCIOJIb30BaTh JACKIAPALUIO
ENTITY na mnpumepe cHHTE3a 3aJaHHOrO IH(pPOBOro
YCTPOICTBA.

20

Crpykrypa  TekcroBoro  omucanus  s3pika  VHDL: | IIK-1.3.1
IIponeMoHCTpHUpOBaTh YMEHHME HCIOJIB30BaTh JEKIapaIiio
ARCHITECTURE ©Ha npumepe CcHHTE3a  3aJaHHOIO
1M (poOBOTO YCTPOICTRA.

21

CrtpykTypa  TekctoBoro  omnucanus  s3pika  VHDL: | TIK-1.3.1
[IponeMoHCTpHUpPOBATH YMEHUE MCIOJIB30BaTh MEPEMEHHBIE U
CUTHaJbl Ha TNpHUMEpE CHHTE3a 33aJaHHOTO IHU(PPOBOTO
YCTPOMCTBA.

22

CrtpykTypa  TekctoBoro  omnucanusa  sa3bika  VHDL: | TIK-1.3.1
HpOI[eMOHCTpI/IpOBaTB YMCHHUC HCIIOJIb30BATh THUIIBI HAHHBIX
Ha MpUMepe CHHTE3a 3aJJaHHOr0 IM(POBOro ycTpoiicTa.

23

Crpykrypa  TekcroBoro  omucanus  s3pika  VHDL: | IIK-1.3.1
[IponeMoHCTpHUPOBaTh YMEHHE MCIOIB30BATh BBIPAKEHUS U
UX MHTEPIpPETANio B IU(PPOBOM YCTPOWCTBE Ha NpUMeEpe
CHHTE3a 33JJaHHOT0 LIU(POBOro yCTPOMCTBA.

24

Crpykrypa  TekcroBoro  omnucanuss  s3pika  VHDL: | IIK-1.3.1
ITponeMoHCTpHUPOBaTE OCOOEHHOCTH ONHUCAHMS CTPYKTYp Ha
IpUMepe CHHTE3a 33JaHHOT0 U(POBOro YCTPOHCTBA.

25

CrtpykTypa  TekctoBoro  omnucanusa  sa3bika  VHDL: | TIK-1.3.1
[IponemoHCcTpHpOBaTH OCOOEHHOCTH OMMCAHUS TIOBEJCHUS HA
IpUMepe CUHTE3a 3a/IaHHOTO IIU(PPOBOTO YCTPONCTBA.

26

Crpykrypa  TekcroBoro  omucanus  s3pika  VHDL: | IIK-1.3.1
ITponemoHcTpHUpOBaTH 0COOEHHOCTH OIUCAHMS
NapaJuIeIbHBIX U IOCIEI0BATENbHBIX ONIEPATOPOB HA IPUMEPE
CHHTE3a 33JJaHHOT0 LIU(POBOrO yCTPOMCTBA.

[Tepeuenn

TeM i1 KypCOBOTO IPOEKTUPOBAHMSI/BBINONHEHUS KYypCOBOM paboThI

MpEJICTaBJICHEI B Ta0wmie 17.
Ta6mmma 17 — [lepedyenp TeM 111 KypCOBOTO MPOEKTHUPOBAHMSI/BBITIOJHEHUS KypPCOBOM pabOThI

Ne i/t

[TpuMepHBIiA IepeYeHb TeM IJIs1 KyPCOBOTO MPOSKTUPOBAHUS/BBITOTHEHHUS
KypCOBOI1 pabOThI

Y4eOHbIM MJIaHOM HE IPEIYyCMOTPEHO




BOHpOCBI IJid IPOBCIACHUA HpOMC)KyTO‘IHOfI arrecranum B BHIAC

MpeICTaBICHBI B Ta0mmIe 18.

Tabmuia 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

TECTUPOBAHUS

Ne /1

[IpuMepHBIii IEpeyeHb BOIIPOCOB ISl TECTOB

Kon
WHJMKATOpa

1

3a/iaHue 3aKphITOro THIA ¢ BHIOOPOM OJTHOTO MPABUIILHOTO OTBETA.
HNucrpykuus: [IpounTaiite TeKCT, BBIOEpUTE IPABIIBHBIA 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 clioxeHue

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 OBbITh MMOCTPOCHA JH00ast
nudposas cxema.

OIIK-1

3aiaHue 3aKpHITOTrO THIA ¢ BEIOOPOM HECKOJIBKHX MPABHILHBIX OTBETOB.
HNucrpykuus: [IpounTaiite TEKCT, BEIOEpUTE MTPAaBUIBLHBIC BAPHAHTHI
OTBETa U 3aIMUIINTE aPTyMEHTHI, 000CHOBBIBAIOIIINE BEIOOP OTBETOB.
Bonpoc: Beibepure, kakue U3 MepeyrCICHHBIX BRIPAKEHUN SIBIISTFOTCS
3aKOHaMH OyieBoil 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.
ObocHoBaHMe: 3aKOH UCKITIOYEHHOTO TPETHETO SIBISETCS aKCHOMOM, a
HE 3aKOHOM OyJNeBO# anreOpbl. 3aKOH BCEMUPHOTO TSITOTCHHUS SIBIISICTCS
(bU3UYECKUM 3aKOHOM, a HE 3aKOHOM OYJICBOM anreOphI.

HNucrpyknus: [IpounTaiite TekcT u yctaHoBUTE cooTBeTCTBUE. K
Ka)KJI0OM TIO3UIIMHU, JAaHHOU B JIEBOM CTOJIOIE, TToAOepUTe
COOTBETCTBYIOILIYIO MO3HIIMIO B IPaBOM CTOJIOLE.
Bonpoc: ComnocraBsTe 1u(poBbIe 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
CUTHAJIOB Ha eIMHCTBEeHHBIN BbIX0] d. [IpeoGpazoBanme ABOMYHOTO
KOJa B HEJBOWYHEIN.
CoorBercTBHe: | -c.2-d.3-b.4-a.

HNucrpyknus: [IpounTtaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIHHOCTD.
3anuImmTe COOTBETCTBYIOIIYIO IMOCIEIOBATEILHOCTH OYKB ClIeBa
HaIpaso.

Bompoc: YcranoBurte nocie0BaTeIbHOCTh ATAIIOB AJITOPUTMA CHUHTE3A




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

IIpaBujbHasi mocjie0BaTeIbHOCTD: d, a, b, C

3aaHue OTKPBITOrO TUIIA.

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

OTBeT: ANTOPUTM CHHTE3a KOMOWHAIIMOHHBIX YCTPOWCTB HAUNHACTCS C
OMMCaHUs 33J1a4M, ONPEACIICHUS KOJIMUECTBA BXOJ0B U BHIXOJI0B
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 pa3IMuHas 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 3anuimTe ero Homep. /laiite o6ocHoBaHue.

Bonpoc: BeiOepute u3 npeacrabieHHbx BapuanToB CAIIP ms
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) mormdeckwuii anemeHT "uckirovaroriee NIJIN"

2) cueT4YHK

3) xomnaparop

4) D-tpurrep

5) HCTOYHUK IIU(PPOBOTO MUTAHUS

3a/iaHue 3aKphITOTO THUIIA HA COMOCTABIICHUE.
Nucrpykuus: IIpounTaiite Bonpoc u ycraHoBute coorsercreue. K
KaK10M MO3UIIMHU, JAHHOH B JIEBOM CT0J101Ie, MoA0epuUTe
COOTBETCTBYIOLIYIO MO3ULMIO B MPABOM CTOJIOLE.
Bonpoc: conoctaBbTe 6MOIMOTEYHBIE 0J10KU ITUGPOBBIX Y3JIOB 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-
TeJbHOCTDb. 3ANNIINTE COOTBETCTBYIONIYIO NMOCJI€10BATEIbHOCTD
OyKB cJieBa HANIPAaBO.

Bomnpoc: YcranoBurte nocie0BaTeIbHOCTh 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 3anuiuTe ero Homep. /laiite o0ocHOBaHue.

Bonpoc: BeIOepuTe U3 MpEACTaBICHHBIX onepaTopoB sa3bika 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 NPAaBUJIbHBIX OTBCTOB.
Hucrpyknus: [IpounTaiiTe Bonpoc, BbiOepuTe HECKOJIbKO
NPaBWIBHBIX OTBETOB M 3alMIINTEe UX HOMepa. /laliTe 000cHOBaHMe.
Bomnpoc: kakue u3 nepeurcieHHbIX oneparopoB sa3bika VHDL aBnstoTcs
[apaJuIeIbHBIMU OIIEPaTOpaMU:

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 YCTPOHUCTBA
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 TexctoBsiid pegaktop 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 nocine1oBaTeIbHOCTh 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.
HNucrpyknus: IIpounTaiiTe BONpoc, 3aMIINTE PAa3BEPHYThIH 0TBET.
Bomnpoc: Kakue a3b1ku onricanus annapaTtypbl Bel 3Haere?

1 3agaHue 3aKpBITOTO TUIMA C BBIOOPOM OJHOTO MPaBHIIBHOTO OTBETA. I1K-3
HNucrpyknus: [IpounTaiiTe Bonpoc, BbiOepuTe OUH NMPABUIbHbBIN
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) peas3anys CKOOOYHBIX BBIPAKEHUN

4) pacumpeHue 1o BeIX0Jam

2 3a/iaHue 3aKphITOTrO THIMA ¢ BBIOOPOM HECKOJIBKHUX MPABUIIbHBIX 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 BEHTUIILHBIE MAaTPULIbI

2) onepaTUBHBIEC 3aITOMUHAIONINE YCTPOHCTBA

3) nporpamMmmupyemasi MaTpu4Hasi JIOTUKa

4) cucTeMbl-Ha-KpUCTaJIIe

5) MUKpOIIPOLIECCOPHI

3 3aJaHre 3aKphITOrO TUIA HA COMIOCTABJICHHUE.
HNucrpykuus: IIpounTaiite Bonpoc u ycraHoBuTe coorBercreue. 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. Ciio>kHbIE POrpaMMHPYEMBIE JIOTUUECKNE YCTPOHUCTBA

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 3ajaHue 3aKphITOrO TUIA HA YCTAaHOBJIEHUE MOCIE0BATEIbHOCTH
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) 3ananue KOMOMHUPOBAHHOTO THIIA C BBIOOPOM OJHOT'O BEPHOTO OTBETA U3 YETHIPEX
MPEJIOKEHHBIX U 000CHOBaHHEM BhIOOpA CUUTAETCS BEPHBIM, €CJIM MPaBUWIBHO yKa3aHa Ludpa
U TIpUBEICHBl KOHKPETHBIC AapryMEHTBI, HUCIOJb3yeMble Tpu BbIOOpe oTBeTa. I[lomHoe
COBIAJIEHUE C BEPHBIM OTBETOM OLleHMBaeTcs 1 6amioM, HeBEpHBIN OTBET MM €r0 OTCYTCTBUE —
0 6amnos.




2 tum) 3ajaHue KOMOMHHPOBAHHOTO THIIA C BEIOOPOM HECKOJIBKUX BapUaHTOB OTBETA U3
MIPEIOKCHHBIX M Pa3BEPHYTHIM OOOCHOBAaHWEM BBIOOpA CUMTAETCS BEPHBIM, €CIIM MPABUIBLHO
yKa3aHbl UGPBl U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIIOIb3yeMble MPH BHIOOPE OTBETOB.
[TomHOE COBMajicHUE ¢ BEPHBIM OTBETOM OIleHMBAeTCs | 0ayuioM, eclid AOIMYIIECHBI OMMMOKH WITH
OTBET OTCYTCTBYET — () 6aIoB.

3 tum) 3agaHue 3aKpHITOTO TUIA HA YCTAHOBIICHUE COOTBETCTBUSI CUNTACTCS BEPHBIM, €CITH
YCTaHOBJICHBl BCE COOTBETCTBUS (MO3UIIMM W3 OJHOTO CTONOIA BEPHO COMOCTaBICHBI C
MO3ULIMSIME ApyToro ctojoia). [losHoe coBnazeHne ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 Gamiom,
HEBEPHBIN OTBET WK ero oTcyTcTBHE — () OaIIoB

4 Tum) 3amaHWe 3aKpHITOTO THUMA HA YCTAHOBJICHHWE TIOCIEIOBATEIIBHOCTH CUYUTAETCS
BEPHBIM, €CIIM TMPaBWIBHO YKa3aHa BCs IMOCienoBaTenbHOCTh udp. [lomHoe coBmangeHue 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 OJTAJIOHHBIM IO COAEPXKAHWIO U ToNHOTE. [lpaBUNBHBI 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 (POpMBI
oOydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJBHBIX PAOOT

1 OO60O01LIeHHBIH aNrOPUTM CHHTE3a KOMOWHAIIMOHHBIX YCTPOHCTB. Onucanue
nudposoro ycrpoiictBa B CAIIP Quartus Il ¢ ucons3oBanremM HHCTpyMEHTAPUS
rpaduueckoro uatepgeiica.

2 CuHTE3 CHHXPOHHOTO KOHEYHOT0 aBToMara. Onrcanue mudpoBoro yCTpoucTra B

CAIIP Quartus II ¢ ucnosib30BaHUEM HHCTPYMEHTAPHUS TEKCTOBOTO peJaKkTopa Ha
sa3pike VHDL.

10.4. Metonnueckue MaTepHabl, ONpEACIISAIONINE MPOLETYPbI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIICTCHLUH, COAEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOMMX TMOPSIOK W MPOUERYyPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallMi 00y4aroIuXcs
['VAIL

11. Meronuueckue yka3aHus A 00Y4arOUIMXCs 10 OCBOCHUIO JUCHUTUINHBI

11.1. MeTtonuueckne yKazaHUs I OOYYArONIMXCS 10 OCBOCHHMIO JICKIIHOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYCHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe W SICHOE HW3JIOXKEeHHE ydeOHOro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIHMU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALMIO MO TEME, & B OCBOCHUU
(dyHaaMeHTaNbHBIX MPOOJIEM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEUIIHMX
JOCTH)KEHUHM HaydHOM MbIciu. B yueOHOM mporecce JEeKIUs BBINOIHAET METOJ0JI0IHMUYECKYIO,
OpPraHU3alMOHHYI0 U UHPOPMALMOHHYIO QYHKIUH. JIeKIHs pacKpbIBaeT NOHATHIHBIN anmapat
KOHKPETHOW 00JIacTH 3HaHus, €€ MpoOJeMbl, JaeT LEIbHOE MPEICTaBlI€HHE O IUCLMILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyemMble pe3yabTaThl IPU OCBOCHUH 00yYarOIUMUCS JIEKIIMOHHOTO MaTepuaa:

— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX ONPEAEIIIECTCS LEJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TIOJIy4€HHE OIbITa TBOPUECKOM padOThI COBMECTHO € MPENOJaBATEIEM;




— pa3BuTHE NPO(PECCHOHAIBHO-IEIOBBIX  KAuecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIICHHS.

— TIOSIBIIEHHE HEOOXOAMMOr0 MHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITETTLHOU PabOThI;

— TIONy4YeHHE 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH M TEXHHKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAKNIIINE TOIBL;

— HAYYUTHCS METOIMYCCKH 00pabaThiBaTh MaTepHai (BBIACIATH TJIABHBIC MBICTH H
MOJIOKEHUsS, TPHXOJUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATh WX B  Pa3IMYHBIX
dopmynHupoBKax);

—  TIOJyYeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCSA JAEMOHCTpalUMed ClaiioB U
UCIIONIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia MpH MPOBEISCHUU KOPOTKHX JHUCKYCCHH 00
OCOOCHHOCTSIX MMPUMECHEHHS OT/ICIBHBIX TEMATHK IO TUCITUILIAHE.

11.2. MeTtonuueckne ykazaHus IJIsi OOydYalOIMUXCA 1O MPOXOXKICHUIO MPAKTHUECKHUX
3aHITHI

[IpakTHyeckoe 3aHATHE SIBISETCS OAHON M3 OCHOBHBIX (pOpM OpraHu3amuu y4eOHOTO
mpoIiecca, 3aKJIF0YarOIIasCs B BHIOJIHEHUH 00YJarOITUMUCS TI0]T PYKOBOJICTBOM IIPETIOIaBaTEeIs
KOMIUIEKCa YYE€OHBIX 3aJaHUil C IEIbI0 YCBOSHUS HAYYHO-TEOPETHYECKHX OCHOB Yy4eOHOMH
JTUCIUTIINHBI, MPUOOPETEHNUS] YMEHUM U HaBBIKOB, OIBITA TBOPUYECKOM ACSITEIHHOCTH.

HGHBIO HpaKTI/I‘ICCKOFO 3aHATUA IJIA 06yqa10mer OCs SIBJISICTCS HpI/IBI/ITI/IC OGy‘I&IOH.II/IMCSI
YMEHHI U HaBBIKOB MPAKTUYECKON JIEITEIHHOCTH MO N3Yy4aeMOW JTUCIUIIINHE.

[Tnmanupyemble pe3yabTaThl IPU OCBOCHUH 00yYarOIIUMCS MPAKTUUECKUX 3aHATHI:

— 3aKperuieHWe, yriyOJeHue, pacllupeHue W AeTalu3alus 3HAHUW TMpU pElIeHUU
KOHKPETHBIX 337124,

— pa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIaACHUC HOBBIMHU MCETOAAMU U MCETOAUKAMHU I/I3Y‘-I€HI/ISI KOHerTHOP'I y‘lG6HOﬁ
JUCIUIIINHEIL,

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

— oOecrneueHne palMOHAIBHOTO COYETAaHHS KOJIJICKTMBHOM W MHIMBHAYaJIbHOU (GopM
oOyueHusl.

TpeboBaHus K MPOBEACHUIO MPAKTUICCKUX 3aHATUN

[IpakTuueckue 3aHATUS MPOBOAATCS B WHTEPAKTUBHOW (Qopme - pa3dop U peuieHue
CUTYallMOHHBIX 3aJa4 Ha 3asBJICHHbIe TeMbl. Ha mnpakTHueckoM 3aHATHM NPENoaaBaTElb
pa30bupaer TUMOBYIO 3ajady B MepBoil yacT 3aHsaTHs. [lanee oOyyaronipecs: caMOCTOSATEIbHO
MOBTOPSIIOT COOTBETCTBYIOIIME NEHCTBUS Ha KommbioTepe B cpeae Quartus Prime Bo BTOpOH
yactu 3aHATUsA. OOyyaronuecs JOKHBI MPOJIEMOHCTPUPOBATH HA KOMITBIOTEPE OCBOCHHE TEMBbI
Y YMETb OTBETUTH HA BOMPOCHI, OTHOCSAIIUECSA K X0y PEILIEHUS.

11.3. Meronuueckue ykasaHus Ui OOy4aroIIMXCs IO BBIMOJHEHUIO JaOOpaTOPHBIX
pabor

B xozme BbImOMHEHHS J1a0OpaTOPHBIX paboT oOyyaromuics IOJKEeH YIrIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOAMKONM M TEXHHMKOH
HKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEpUCTUKOH O0Yy4arolerocs.
Beinosnnenune 1abopaTopHbeIX paboOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YaCTEeH U KOHTPOJIBHBIX MEPOIIPUATUI.

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



— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMUSA TIPOLIECCOB, SIBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JTaHHOU JUCIUILINHBL,

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

—  TIOJy4YeHHE HOBOW MH(POPMAIIMH 110 U3yIaeMOU TUCIUILUINHE,

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

3agaHue U TpeOOBAaHMUA K IIPOBEACHHIO JJA0OPATOPHBIX padoT

Ilepen  BbIMOJMHEHHWEM  JIAOOPATOPHBIX  pabOT  CTYAEHT  JOJDKEH  U3Y4YUTh
COOTBETCTBYIOIIMK TEOPETHYSCKUH MaTepHall, a TakXke IMOJYYUTh Yy TPernoaaBaTeis
WHANBUAYAIbHOE 3a/JlaHhe, KOTOpOoe€ OH OyAeT BHINONHATH B MPOIECCEe MPOBEIACHUS
nabopaTopHO PabOTHI.

Crpykrypa u dhopMa oTyeTa o 1abopaTopHOii paboTe

Otuer o maboparopHOil paboTe MOKEH COAEpKAaTh CBEICHUS, WIUTFOCTPUPYIONIUE
BBITIOJIHEHHE CTYJIEHTOM JabopaTopHOil paboThI: Iienbh pabOThI, OMUCaHWE JAOOPATOPHOU
YCTaHOBKH, UHANBHUIYAJILHOE 33/IaHUE, TPOIIECC BHITIOTHEHHS paOOThI, pe3yIbTaThl H3MEPEHUH,
HEOOXOIMMBIE PAaCUEThI, BBIBOJIBI.

TpeboBanust k ohopmIIEHUIO OTYETa O JIabopaTOopHO paboTe

bnaHk TUTYNBHOTO JHCTa OTYETa O J1abopaTopHOM paboTre pacronokeH Ha caiite ['YAIL
http://guap.ru/guap/standart/titl_ main.shtml. Otder momxeH ObITH OdGOpPMIIEH IO MpPaBHIIAM
0 OpMIICHHS TEKCTOBBIX JTOKYyMEHTOB B cooTBeTcTBUU ¢ ['OCT 7.32-2017.

11.4. Meronuueckue yka3aHus A 0OYYaOUIMXCS 10 MPOXOKACHUIO CaMOCTOSTEILHOM
paboTsl

B Xxone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00yJaIOUIHIiCS BBIMOTHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IIpEroAaBaresisi, HO 0e3 ero HemocpeICTBEHHOro
Y4YaCTHA.

st oOy4varoruxcsi Mo 3a04Ho ¢dopme OOydeHHs, CaMOCTOSATENbHas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporiecce BBITTOJIHEHHUS CaMOCTOSITENBHOM paboThI, y oOyuaromierocs (Gopmupyercs
nesnecooOpasHoe MiIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUHU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHHM, oOecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOyuYeHHs, IOMOTaeT TIOJXYYUTh HABBIKM IOBBIIICHHS
poeCCHOHAITBHOTO YPOBHSI.

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

—  y4eOHO-METOMYECKUN MaTepHa 1o JUCIHILIHHE;

— METOJUYECKUE YKa3aHHUS MO BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
10 3204HOMU (hopMe 0OyueHUs).

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

Texkymuii KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00y4aroIuxcsl, OCyLIECTBISIEMOIO B TEUEHUE CEeMecTpa C LIEIb0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLIUATIIIUHBL.

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

- KOJIMYECTBO JIaOOpaTOpPHBIX PabOT, KOTOPOE CTYAECHT YCIEN BBINOJHUTHh U 3aILUTHThH
KAK B OTBEJCHHBIC JUUIS 3TOr0 KAJICHIapHbIE CPOKHU, TaK U B TCUEHUE CEMECTPA B LIEJIOM.



- TEMII W Ka4yeCTBO BBIMOJHEHUS JAaO0OpaTOPHBIX PabOT, T.K. YCHEUIHOE BBHITOJHEHHE
TabopaToOpHBIX pPabOT CTYJCHTOM BO3MOXKHO MPH COOTBETCTBYIOIIEM OCBOCHHH TEKYILIETO
JICKIIMOHHOTO | TPEJIBIIYIIEro 1abopaTopHOro MaTepHaa.

- OIICHKH, IIOJy4CHHBIC CTYICHTOM MO pPE3yJIbTaTy 3allUThl KaXIOW J1abopaToOpHOM
paboTsr;

- TeKyIast padoTa CTy/IeHTa Ha MIPAaKTHYCCKUX 3aHATUSX.

Ucnonszyemas B 'Y AIl moxynbpHO-peliTuHroBast cucrema (cM. I[lomoxkenne «O Tekymem
KOHTpOJIE YCIEBAEMOCTH U MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAIL, oOyuarommxcs 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 TEKYILIEro KOHTPOJIS YCIEBAEMOCTH (B CEMeCTpe) U
OPOXOXKICHUS TMPOMEXKYTOYHOH aTrrecTauuu. baiibl, oTBeACHHBIE Ha pabOTy B ceMecTpe,
HAUMCIISIOTCS 3a MOCEHICHUE JIEKIIMOHHBIX M MPAaKTHUYECKUX 3aHATUN U BBIMOJHEHHE U 3aIIUTY
71a00paTOPHBIX padoT, MPUYEM KOJHUYECTBO OAJIIOB 3aBUCUT OT OILICHKH, MOTYYCHHOU 3a 3alUTy
KaXJ101 1abopaTopHOi paboThl. JlOTTOTHUTENbHBIE OOHYCHBIE OAJIIIBI MOTYT OBITH HAYUCIICHBI 110
UTOTraM pabOTHI CTYACHTA Ha MPAKTUYECKUX 3aHATUAK. TakuM 00pa3oM, UTOTOBast OIICHKa MOYKET
OBITh HIKE TMOJYYEHHOM Ha NPOMEXKYTOUHOM aTTecTalluu MpH CIa0bIX W/WUIM HEHOJIHBIX
BBITOJIHEHUH U 3aIIUTE JTa0OpAaTOPHBIX PabOT B TEUCHUE CEMECTPA.

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

[IpomexxyTounass  arrectanust  oOyyarolIMXCs ~ 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 HUX JJIs PEHICHUS NPAaKTUYEeCKUX 3a/1ad. DK3aMeH, KaK MpaBHIIO, MPOBOAUTCS B
NEepUOJ HK3aMEHALlMOHHOM CECCHM W 3aBEpPIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOIIO», «YIOBJIECTBOPUTEILHO», «HEYIOBICTBOPUTENbHO». JIJIi JaHHOW JMCUMIUIMHBI
9K3aMeH MPOBOAUTCS B MEPBOM M3 JIBYX CEMECTPOB, OTBEICHHBIX HA JAUCLUUIUIMHY, U HallpaBJIeH
Ha TPOBEPKY C(POPMUPOBAHHOCTH HMHIMKaTOpa KommeTeHuuid "3uate". [lisg sKk3ameHa
bopMHUpYIOTCSI  TEOpeTHYECKHe BOMpPOChl (cM. TaOm.15), ®W3 KOTOPBIX COCTaBISIOTCS
9K3aMEHallMOHHbIE OMJICTHI, BKJIIOYAIOIIKE 10 JIBa BOIIPOCA.

— muddepeHMpoBaHHBIA  3a4eT — 23TO (¢GopMa OIECHKH 3HAHWH, TMOTYyYEeHHBIX
00y4aromuMcs pU U3YYE€HUH TUCHUIUIMHBI, TPU BBIMOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4HO-HCCIEA0BATEIBCKUX PAOOT U MPOXOKACHUH MPAKTUK C aTTECTAllMOHHON OLIEHKON
«OTJIIMYHO», «XOPOILO», «YyIOBJIECTBOPUTEIHHO», «HEYJOBIETBOPUTEIbHO». Jlns maHHOU
JUCUUIUTMHBL AU depeHnpoBaHHbI 3a4eT TPOBOJUTCS BO BTOPOM M3 JIBYX CEMECTPOB,
OTBEJICHHBIX HA JAWUCLUUIUIMHY, U HaIlpaBJIeH Ha NPOBEPKY C(HOPMHUPOBAHHOCTH HHIMKATOpa
komrereHimii  "Ywmers".  [uddepeHunpoBaHHBI  3aueT  MPOBOAMTCS MO  Ouieram,
c(hopMUPOBAHHBIM M3 BOMPOCOB MPAKTHUECKOW HAMpPaBICHHOCTH (CM. Tabi.16): kpome Ouiera
CTYACHTY BbIIa€TCS BapHaHT IIU(PPOBOTrO 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
u(poBOIl CXEMOTEXHHKH Ha KOMIBIOTEpaxX HEMOCpencTBeHHO B makere Quartus Prime Lite
Edition.



JIuct BHECeHUs! U3MEHEHUH B pabouyio MporpamMmy JAUCHUTLINHBI

[Hata BHeceHus
W3MEHEHHH 1
JIOTIOTHECHHI.

IToamnwmcek BHECIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHHH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.
kadeapoi




