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AHHOTaUs

Hucuunnuna «[IporpaMMmupyembie JIOTMYECKHE WHTErpalbHbIE CXEMbI» BXOAUT B
o0pa3oBaTeNbHYI0 TPOrpaMMy BBICIIETO 00Opa3oBaHusi — TMporpamMmy OakaiaBpuaTta IO
HarpaBjeHuto noarotoBku/ crenuanbHocTH 11.03.01 «PaamorexHukay HampaBIEHHOCTH
«PanmnoTexHUYeCKUEe CpecTBa TMepenadynd, npueMa U o0pabOTKM CHUTHAIOBY». JlucruruimHa
peanuzyetcst kadeapoit «No22y.

JlucuumiuHa HaneneHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CICIYIOIIMX KOMIICTCHIIHIA:

OIIK-5 «CnocobeH pa3pabaTeiBaTh aJTOPUTMBI MU  KOMITBIOTEPHBIE IPOTPaAMMBI,
MPUTOIHBIC TSI MPAKTUYECKOTO MTPUMEHEHHSD)

Copep:kaHve IUCHUIUIMHBI OXBAaThIBA€T KPYT BOIIPOCOB, CBA3aHHBIX C H3YyUYEHUEM
COBPEMEHHOM METO/0JIOTUN pa3padOTKU M CPEACTB pealu3ali  YCTpocTB 1udpoBoit
00pabOTKH CUTHAJIOB C UCHOJIB30BaHUEM MHUKPOCXEM MPOTrPaMMHUPYEMOH JIOTUKH.

[IpenogaBanue AUCHUIUIMHBI MPEAyCMATPUBACT ClEAyIOmKe (QOpMbI OpraHU3alUuN
y4eOHOTO TpoIriecca: JICKIUH, JJA00paTopHbIe pabO0ThI, CAMOCTOSATEIbHAS pad0Ta 00yJaIOmEerocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJIS: TEKYIIMMA
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B popme 1udPpepeHImpoBaHHOTO 3a49eTa.

OOmiasi TpyA0EMKOCTh OCBOSHHS NUCIUIUIMHBI COCTaBISIET 6 3a4eTHBIX eauHull, 216
4acoB.

S3bIK 00yUYeHUS IO JUCIUILTUHE KPYCCKHMA »



1. TlepedeHb MIAaHUPYEMBIX PE3YJIHTATOB OOyUEHUS IO JUCIUILTHHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

enpto mpenonaBanus aucuuruinabl "TIJIMC" sBruseTcs MpomoiDKEeHUE W YrIIyOJieHUE
M3YYEHHUS CXEMOTEXHUKHU YCTPOUCTB IUPPOBOM 0OpaOOTKH CUTHATIOB, U3yUYEHUE TEOPETHUECKUX
BOIIPOCOB, CBSI3aHHBIX C METOJIOJIOTHEH MPUMEHEHUS MHUKPOCXEM IMPOTrpaMMHUPYEMON JIOTHUKH,
OCBOEHHE TeXHOJIOruu mpoekTrupoBaHusa yctpocts LIOC ¢ ucnonbzoBanuem [JIMC.

1.2. JlucuumniauHa BXOAWUT B COCTAaB 005A3aTENIbHON YacTH 00pa30BaTEIbHON MPOrpaMMbl
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
KOMIIETEHIIMSIMU WIIA UX 4acTAMU. KOMIIETEHIIMM U MHIMKATOPBl UX JTOCTUKEHUS NPUBEACHBI B
tabnwrie 1.

Ta6mmma 1 — [lepedeHb KOMITETEHIIMIA ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Konu
Kareropus (rpynna) Kon u HanMeHoBaHME HHAMKATOpA
HalMEHOBaHUE
KOMIETEHIINH JOCTUKEHHSI KOMITETEHIIUI
KOMIETEHINH
OIIK-5 Cniocoben
pa3pabaThiBaTh OIIK-5.3.1 3HaTh OCHOBBI AJITOPUTMHU3AIUN
QITOPUTMBI U MH)KEHEPHBIX 33/1a4 U 6a30BbIe AJITOPUTMBI
O6menpodeccuoHanbHBIE | KOMITBIOTEPHBIC 00pabOTKU JaHHBIX
KOMIIETCHIIUH IIPOrpaMMBlI, OIIK-5.Y.1 ymers pa3pabarbiBaTh
MIPUTOHBIC IS NTOPUTMBI TUPPOBOK 0OPAOOTKH CUTHAIIOB
PaKTUYECKOTO Y IAHHBIX IS PEIIeHUs PAKTHUECKUX 3a1a4
PUMEHEHUS

2. Mecro aucuumuivsbl B cTpykType OI1

JucuumnirHa MokeT 0a3upoBaThCsl HAa 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS
IPY U3YYEHUHU CIICAYIOIIMX JTUCIMUIIINH:

— «udopmaruka,

— «ODJIEKTPOHUKAY,

— "PaguoTexXHUYECKHE [IENU U CUTHAJIBI"

— "CXeMOTEXHHKA aHAJIOIOBbIX JIEKTPOHHBIX YCTPOICTB"

— "Lludpossie ycTpoiicTBa'.

3HaHUs, TOJYYCHHbIE NPU M3YYCHUH MaTepuasa JAaHHOW IUCIMIUIMHBI, MMEIOT Kak
CaMOCTOATENIFHOE 3HAYECHUE, TAK U MOTYT HCIIOIb30BATHCS PU U3YYECHUH APYTUX JUCIUILIINH!

— «lludposas 06paboTKa CUTHATIOBY,

— «IIpomneccopsl 1uppoBoii 00padOTKN CUTHAJIOBY,

— a TaKKe MPH BBHIIIOJHEHUH BBITYCKHOHN KBaJIM(UKAITMOHHON PaOOTHI.

3. O0BeM u TPyIOEMKOCTh TUCIUILTAHBI
Jlanueie 00 obmemM oO0beMe AUCHUILIUHBI, TPYJOEMKOCTH OTIENbHBIX BUIOB YUeOHOI
paboThI O AUCHUILIMHE (M pacnpeieeHue 3TOH TPYJOEMKOCTH IO ceMecTpaM) IPECTaBIECHbI B
tabnure 2.

Ta6mmia 2 — O0beM U TPYA0EMKOCTh AUCITUTUTHHBI

. TpyoeMKOCTb 110 CEMeCTpam
Bun yae6HO# paboTh Bcero NoG No7
1 2 3 4
Oowan mpyooemxkocmas OuUCYUNIUHDL, 6/ 216 4/ 144 2/ 72
3E/ (uac)




U3 nux yacoe npakmuyeckoii 0020moeKu
AyoumopHnuie 3anamus, BCEro vac. 85 51 34
B TOM YHCIIE:
nexuuu (JI), (gac) 34 34
npaktuueckue/cemunapckue 3ansatus (I13),
(dac)
nabopaTtopHubie padoTs (JIP), (yac) 51 17 34
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
CamocmosamenvHaa paboma, Bcero (dac) 95 57 38
Buo npomesxxcymounoit ammecmayuu: 3ayer, OK3., Hudd. 3au.
mudd. 3auger, sx3amen (3auer, Audd. 3a4, | Hdudd. OK3.
DK3.%*%*) 3au.

*x

IIpuMedaHue: kaHIUOATCKUIA SK3aMEH

4. ConpepxaHue AUCIUIUIMHbBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCHUIUIMHBI 10 pa3fiesiaM U BUJAM 3aHATHIA.
Pa3nensl, TeMBl TUCHUTIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIE 3.

Ta6mmma 3 — Pa3nensl, TEMbI TUCIUTUTMHBI, UX TPYJI0EMKOCTh

Pa3z[em>1 TEMBbI JUCIUITIINHBI .HGKI_II/II/I I3 (C3) P KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 6
Pasnen 1. BBenenue 8 5
Pasnen 2. [IpoextupoBanue ycrpoiicts LIOC ¢ ] 17 40
ncnonszoBanueM CAIIP Quartus
Pazgen 3. IINIMC 1-ro noxkoaeHus 10 7
Pazgen 4. ITNIMC 2-ro 1 3-ro MOKOJIECHUIA. 8 5
HUroro B cemectpe: 34 17 57
Cemectp 7
Paznen 5. IlpoekTupoBanue nudpoBbIxX
yctpoiictB Ha [IJIMC ¢ ucnonbs3oBaHuEM si3bIKa 34 38
onucanus annaparypel VHDL
Uroro B cemectpe: 34 38
Hroro 34 0 51 0 95

[IpakThueckass TOATOTOBKA 3aKJIIOYAETCS B  HEMOCPEJICTBEHHOM  BBIIOJTHEHUHU
oOydJalolMMUCS  OMNpeNelIeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX C  Oymyuiei
npodecCHOHATBHOMN e TETbHOCTBIO.

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 pasnena HasBaHue u conepxanue pa3fesnoB U TeM JEKIIMOHHbIX 3aHATUN

1.1 PerpocrnektuBa pa3BUTHS UGPOBOM CXEMOTEXHHKH U
MPEANOCHUIKA BO3HUKHOBEHUSI MHUKPOCXEM MPOrpPaMMHUPYyEMOit
JIOTUKHU

1.2 Knaccudukamuss ITUIMC mo moOKoNEHUsSM, TO THUMY, IO
CTETEeHH UHTErpaluu

1.3. Knaccudukarus [IJIMC no kpaTHOCTH NPOrpaMMHPOBAHUSI.

1. Beenenue




1.4. ®usuveckue wuHTEpPENWCHI W  MPOTOKOJBI  OOMEHa
uHpopManuei.

1.5 CgoiictBa u Bo3moxkHoctu ITJIMC. Obnactu mpumMeHEeHUs
[JINC.

2. [IpoekTupoBanue
ycrpoiicts LHOC ¢
ucnoib3oBanuem CAIIP
Quartus

2.1 Merononoruss W OOUMH QJITOPUTM MPOCKTUPOBAHUS
U(PPOBBIX YCTPOHCTB.

2.2. O630p u 001Iast XapaKTepucTrKa makera Quartus

2.3 Crioco0Osl onucanus mpoekTa B nakere Quartus

2.4 KoMIuILus MpoeKTa, mapaMmeTpbl JOTHYECKOr0 CHHTE3A.
2.5. Penakrop ¢puzmdeckoro pa3merieHus

2.6. Bepuduxarus mpoexra

2.7 llapameTpusyemble MeraQ yHKIIUU

3. IIJIUC 1-ro nokoieHus

3.1. TIIporpammupyemsbie joruueckwe wmatpuisl  (I1JIM).
O06o6mieHHass cTpykTypHas cxema. OCHOBHBIC XapaKTEPUCTUKH.
CxemMoTexHUYEeCKasi peanu3aiusi MOHTaXHBIX omnepanuid "N" u
"NIJIA"

3.2. Ilporpammupyembie JOTHYECKHE MaTpulbl. Pacmmpenue
(YHKIMOHAIBHBIX BO3MOXHOCTEH.

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

3.4. O6oramenne (yHKIIMOHATBHBIX BO3MOXKHOCTeW [IJIM mu
[TMJIL.

3.5. bazossle marpuunsle kpuctawisl (BMK). Knaccuduxanms,
NMOHATUSL 0a30BOM suelku W (GyHKIMOHATBHOW stueiiku (D),
oubmuoreka @S, mnpumep KOMIOHEHTHOro cocraBa bSl,
CTPYKTYpPhl KaHaJbHBIX, OecCKaHaIbHBIX W OnouHbix BMK,
napamerpsl BMK.

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

4.1. CnoxHble NOPOrpaMMHUpPYEMbI€ JIOTUYECKHE YCTPOWCTBA
(CPLD). OOoOmenHast  cTpykTypHas cxema. [loHstue
dbyHKIMOHATBEHOTO O510Ka. CTpyKTypa Makpostueiiku. CTpyKTypa
IporpaMMUpyeMoOil  MaTpuipl  MexcoenuHeHuil. CTpykrypa
0JIOKa BBOJa-BBIBOIA.

4.2. TlporpammupyemMbie MOJIB30BAaTEIEM BEHTUJIHHBIC MATPHIIBI
(FPGA).  O6o6mennass  crpykrypa.  KoHdurypupyemoie
JIOTHYECKUe OJIOKU pa3HOM 3epHUCTOCTH.

4.3. Texuomorus JTAG. Ha3naueHue, oCHOBHAas KOHIICIIIIMS,
peXHMBI Pa0OOTHI, cXeMa SYCWKH TPAHUYHOTO CKAaHUPOBAHUSA,
untepderic JTAG, TpaHCIOPTHBIM MEXaHHW3M, YCTPOHCTBO
yIpaBIeHUS TPAaHUYHBIM CKAaHHUPOBAHUEM, PEKUMBI TPAHUYIHOTO
CKaHHPOBAHMUSI, KOMaHbl TPAHUYHOT'O CKAHUPOBAHUS.

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

4.5. IlepcnextuBsl pazpuTus. Cucremsl "System-in-Pocket".

5. IlpoekTupoBanue
IU(POBBIX YCTPOMCTB Ha
[JINC ¢ ucnons3oBaHreM
SI3bIKA OMTUCAHUS
anmnaparypsl VHDL

5.1 VHDL: crtpykTypa omnucanusi MOAYJisd, OCHOBHbIC IpaBHJIa
CHUHTAKCHCa, TUIIbI U CBOMCTBA BXO/HBIX U BBIXOJHBIX CUTHAJIOB
5.2. VHDL: 3ape3epBupoBaHHBIE CJIOBa, HapajuleiIbHbIE
OIlepaTopBl, OCIEA0BATEIbHBIN ONIEPATOP Process

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

5.4. VHDL: »sneMeHTbl CTPYKTYPHOTO THIA MPOECKTUPOBAHUS




5.5. VHDL:

U(PPOBBIX YCTPOHCTB.
AJIEMEHTHI
U(PPOBBIX YCTPOHCTB.

U (POBBIX YCTPOUCTB.

IMOTOKOBOTO THIIA ITPOCKTUPOBAHUA

5.6. VHDL: snemeHTBhl NOBENEHYECKOTO THUIA IPOEKTUPOBAHUS

4.3. TlpakTtuueckue (CEeMUHAPCKUE) 3aHATHUS

TeMbl MpakTUYECKUX 3aHATUHA U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

N3 Hux Ne
Ne | Tembl npaktrnueckux | POpMbI NPaKTHUYECKUX | TPYyIOEMKOCTb, |IPaKTHYECKOM |pasierna
/1 3aHATHI 3aHATHI (uac) MMOATOTOBKH, | IACIIMII
(dac) JIUHBI
Y4eOHBIM MJIAaHOM HE TPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTopHBbIC 3aHATUS
Tembl 1ab0opaTOPHBIX 3aHATUH U UX TPYJOEMKOCTh IPUBEACHEI B Ta0HIIE 6.
Ta6mmuia 6 — JlabopaTopHbIe 3aHITHS M MX TPYJOEMKOCTh
N3 Hux Ne
No HauMeHOBaHHe 1aBopaTopHBIX paGoT TpynoeMKocTb, | IPaKTUYECKOM | pa3aena
/1 (uac) MMOJATOTOBKH, | AWCIIAI
(dac) JIUHBI
Cemectp 6
1 | N3ydeHne OCHOBHBIX JTamnoOB  CO3JaHUSA 2 2
udposoro ycrpoiicta Ha [TJIVC - onucanue
MpoeKTa B TrpapUueckoM pegakTope H
KOMITHJISITIHSI TIPOCKTA.
2 | Uzyuenne  B3aumopeiicteus  CAIIP ¢ 2 2
OTJIAJIOYHOM TIIATOH - peakTop (HPU3NIECKOTO
pa3MelIeHUs PinPlanner, IIPOLIMBKA
OTJaJI0OYHOM  TUIaTBl M TECTUPOBAHUE
CUHTE3UPOBAHHOIO YCTPOWCTBA.
3 | 3ydyeHne  MHCTPYMEHTOB  MPOrpaMMHO- 4 2
anmapaTHOW  BepuHKAIMM  TpOeKTa -
nHcTpyMeHT ModelSym, yrunmura WaveForm
JUTSt CO3JaHus MIPOCTBIX YCIIOBHIA
MOJICIIUPOBaHUsA, co3faaHue testbench mus
MIPOBEJICHUS] BCECTOPOHHEH BepU(UKAIIH.
4 | UccnenoBanwe  CTaHOApPTHBIX  OMOIHMOTEK 2 2
Quartus II  (wacte 1): Oumbnmoreka
MIPUMHUTHBOB
5 | UccnenoBaHnue  CTaHOApTHBIX  OMOIMOTEK 3 2
Quartus II  (wacte 2): wmeradyHKIuu
KOMOMHAIIMOHHBIX U apu(pMETHIECKUX
YCTPOMCTB




HccnenoBanue  CTaHIapTHBIX  OMOJMOTEK
Quartus II  (wacts 3): MeradyHKIUH
MOCIE0BATEILHOCTHBIX YCTPOWCTB u
9JIEKTPOHHOU ITAMSATH.

Cemectp

7

N3ydyenue CTpyKTypbl omucaHus mu(poBoro
yctporictBa Ha VHDL (wacte 1): 6mox entity
Y CBOMCTBA €r0 JIEMEHTOB

N3yuenue CTpyKTyphl OmucaHus IHU(PPOBOTO
ycrpoiictea Ha VHDL (wacte 2): 06rok
architecture 1 CBOMCTBA €r0 DJIEMEHTOB

(O8]

Hccnenosanne Tunos nanueix 8 VHDL

[\

N

OyHkimu U nponeaypsl B VHDL

N

W

W3ydeHue CTpyKTypHOTO THUIIa ONMMCAHUS MPU
MPOCKTUPOBAHNN KOMGI/IHaHI/IOHHLIX YCT-
pOMCTB

N3yuyeHue CTpyKTYypHOIO THIIA ONMCAHUS IIPU
MIPOEKTUPOBAHUH MIOCJIEI0BATEIbHOCTHBIX
YCTPOMCTB

W3ydyeHne MOTOKOBOTO THIA OIMUCAHUS MPHU
MPOCKTUPOBAHNN KOMGI/IHaHI/IOHHLIX YCT-
pOMCTB

I/I3yquHe IIOTOKOBOI'O THUIIAa OHNHCAHHA TIPpH
MIPOEKTUPOBAHUH MIOCJIEI0BATEIbHOCTHBIX
YCTPOMCTB

W3ydyeHue mnoBeAeHUYECKOTO THIIA OMHCAHUS
IIPU TPOECKTUPOBAHUN KOMOWHAIIMOHHBIX yCT-
pOMCTB

10

N3yueHue IOBEIEHYECKOr0 THUIIA OIUCAHUS
IIPY IPOEKTUPOBAHUH IIOCIIENOBATEIBHOCT-
HBIX YCTPOWCTB

Bcero

51

4.5. KypcoBoe npoeKTHpoBaHKE/ BBEITIOTHEHHE KYPCOBOM pabOThHI

VY4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosiTenpHast paboTa 00yJaronuxcs

Bunsl camocTosTensHON paboOTHI M €€ TPYIOEMKOCTh MPUBEIEHBI B Tabnu1e 7.

Tabnuna 7 — Bunbl caMocTosTeIbHON PabOTHI M €€ TPYA0EMKOCTh

Bun camocrositensHOM paboTh Bzzzo’ Cemectp 6, yac Cemectp 7, uac
1 2 3 4
M3yueHre TeOpeTHIecKoro Marepuaia
12
nuctuiiuael (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka Kk TeKyIeMmy KOHTPOJIO 35 78

ycneBaemoctu (TKY)




Jomamnee 3amganne (/13)

KontponbHsie paboTsl 3a04ankoB (KP3)

[ToaroroBka K MpOMEKYTOUHOM

arrectaiuu (I1A)

10

10

Bcero: 95 57

38

5. IlepeyeHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEIILHOM pabOThI 00YJAIONTUXCS IO TUCIUILTAHE (MOIYITIO)
Y4eOHO-MeTOINYEeCKHE MaTepHallbl JUIsl CAMOCTOSITEILHONH PabOThl O0YYarOIUXCsl yKa3aHbl B

na. 7-11.

6. [lepedyeHb MEYaTHBIX M DJIEKTPOHHBIX YU€OHBIX M3TaHUI
[lepedyeHpb neUaTHBIX U 3JCKTPOHHBIX YUeOHBIX U3/IaHUH MpHUBEIEH B TaOIuIIE 8.
Ta6mmia 8— [lepeueHb meyaTHBIX W AIEKTPOHHBIX YUCOHBIX U3aHUN

[udp/
URL anpec

bubnuorpaduueckas ccpliika

KommuecTtBo 3K3eMIsipoB
B OUOMoTEKe
(KpoMe 371EeKTPOHHBIX
IK3EMILUTSIPOB)

004(075) Y27

YrpromoB, Esrennii [TaBnosud. [{udposas
cXeMOTeXHHKa : yaeoHoe mocodue / E. T1.
YTproMmoB. - 2-¢ U3, mepepad. u o1l -
CIIb. : BXB - IletepOypr, 2007. - 782 c. :
puc. - bubmmorp.: c. 761 - 766. -ITpenm.
ykaz.: c. 767 - 782. - ISBN 5-94157-397-9 :
179.10 p. - ISBN 978-5-94157-397-4

74

004.4 Y97

Voiikepnu, [Ix. @. [IpoexTupoBanue
udpoBsIx ycrpoicT [TekcT :
OnektponHsli pecype] : [YueOnuk]. T. 1/
Jx. @. Voaiikepau; [lep. ¢ anrn. E. B.
Boponos, A. JI. Jlapus. - IIporp. - M. :
IMoctmapker, 2002. - 543 c. : puc. + 1 2.
ont. auck (CD-ROM). - (bubmmoreka
COBPEMEHHO JIEKTPOHUKH). - CHCTEM.
tpedoBanus: [Tpmi. :CD-ROM-4X. -
bubauorp.: c. 528 - 529. - ISBN 5-901095-
12-X

004 Y97

Voiikepnu, [Ix. @. [IpoexTupoBanue
udpoBsIx ycrpoicT [TekcT :
OnektpoHHsbli pecype] : [YueOnuk]. T. 2/
Jx. @. Voaiikepany; [lep. ¢ anrn. E. B.
Boponos, A. JI. Jlapus. - IIporp. - M. :
IToctmapkert, 2002. - 543 c. : puc. + 1 a51.
ont. auck (CD-ROM). - (bubnmumorexa
COBPEMEHHO dJIeKTPOHUKH). - CHCTEM.
tpedoBanus: [Tpmi. :CD-ROM-4X. -
bubauorp.: c. 528 - 529. - ISBN 5-901095-
12-X

004.4(075) T 91

I'pymBuukuii, Poctucnas

Uropesuu. [IpoektupoBanue cucteMm Ha
MHKPOCXEMaX C MPOrpaMMHUPYyEMOi
ctpykTypoii [Tekcr] : yuebHOe mocodue / P.
W. T'pymBunxuii, A. X. Mypcaes, E. I1.
YrpromoB. - 2-¢ u3j., nepepad. u Jor. -
CIIb. : BXB - ITetepOypr, 2006. - 736 c. :
puc. - bubnwmorp.: c. 723 - 728 (71 Ha3B.). -
IIpenm. ykas.: c. 729 - 736. - ISBN 5-94157-
657-9
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IJIMC B CAIIP Quartus II : [ DnexTpoHHBIH
pecypc] : MeToauYecKue yKa3aHus K
BBITIOJTHEHUIO JTabopaTopHBIX padot / 0. E.
Aradonosa [u ap.] ; C.-TIlerep6. roc. yH-T
a9POKOCM. TIPUOOPOCTPOCHUS. - DIEKTPOH.
TexkcroBeie faH. - CII6. : U3n-o I'YAIL
2017. - 122 c. - Cucrtem. TpebOBaHUS:
ACROBAT READER 5.X. - 3aru. ¢ TUTYyIL.
9KpaHa. - b. 11.

URL:
https://e.lanbook.com/book/119638
.— Pexum pocryna: s aBTopus.

VYmenuna, . B. [IpoextupoBanue
nupoBeIx yerpoiict Ha [TJINC : yuyebHOE
nocobue / . B. Yiienuna. — CaHKT-

MOJIb30BaTENCH. [etepOypr : Jlans, 2019. — 408 c. — ISBN
978-5-8114-3657-6. — TekcrT :
JICKTPOHHBIH // JIaHb : 31eKTpOHHO-
OHMOJIMOTEYHAS CHCTEMA.

URL: Haga6wu, 3. [IpoexTupoBaHne BCTpanBaeMbIX

https://e.lanbook.com/book/73058
— Pexum moctymna: asst aBTopus.

cuctem Ha [TJIMC / 3. HaBabu ; mepeBon ¢
anrauiickoro B. B. CosoBreBa. — MockBa :

MOJIb30BaTEICH. JIMK TIlpecc, 2016. — 464 ¢. — ISBN 978-
5-97060-174-7. — TeKCT : AIEKTPOHHBIH //
Jlans : aneKTpOHHO-OMONINOTEYHAst cCHCTEMa.

URL: Maxkcouiz, K. IIpoekruposanue na ITJIUC.

https://e.lanbook.com/book/40968
— PesxxuM mocTyma: st aBTOpH3.

Kypc mononoro 6oiina : yueGHoe rocobue /
K. Makchuna. — Mocksa : , 2010. — 407

TIOJI30BAaTEICH. c. — ISBN 978-5-94120-147-1. — Texkcr :
AJIEKTPOHHBIH // JIaHb : JIEKTPOHHO-
OubMoTeYHas CHCTEMA.

URL: Crporonos, A. B. Lludposas o6paboTka

https://e.lanbook.com/book/169152
.— Pexxum moctyna: asst aBTOpH3.
MOJIb30BaTENICH.

CUTHAJIOB B 0a3uce MPOrpaMMHUPYEMBIX
JIOTHYECKUX UHTEIPANBHBIX CXEeM : yueOHOe
mocobue / A. B. Ctporonos. — 3-¢ u3.,
crep. — Canxr-IlerepOypr : Jlans, 2021. —
312 c. — ISBN 978-5-8114-1981-4. —
Tekcr : ayeKTpoHHBIH // JIaHb : 37IeKTPOHHO-
OubmoTeYHas CHCTEMA.

URL:
https://e.lanbook.com/book/60992
.— Pexum poctyna: miis aBTopus.

VHDL: CnpaBouHoe ocodre 1o 0CHOBaM
si3pIKa : yaeOHoe mocobue / B. I1. babak, A.
I'. Kopuerko, H. II. Tumomenxo, C. ®@.

MOJIb30BaTENICH. ®unonenko. — Mocksa : JIMK TIlpecc,
2010. — 217 ¢. — ISBN 978-5-94120-169-
3. — Texkcr : anexTpoHHsIi // Jlans :
AJIEKTPOHHO-OMOIUOTEUHAS CHCTEMA.

URL: [Tepenspoiizen, E. 3. [IpoekTupyem Ha

https://e.lanbook.com/book/13675
— Pexum mocrymna: asst aBTopus.

VHDL : yue6Hoe nocobue / E. 3.
[Tepenbpoiizen. — Mocksa : COJIOH-

MOJIb30BATEICH. IIpecc, 2008. — 448 c. — ISBN 5-98003-
113-8 . — Texcr : anexTpoHHsbIit // Jlaus :
AJIEKTPOHHO-OMOIUOTEUHAS CHCTEMA.
7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
nH()OPMAITMOHHO-TEIEKOMMYHUKAITMOHHON ceTh «HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa30BaTEeNbHBIX pecypcos UH(POPMALIMOHHO-
TeHeKOMMYHHKaHI/IOHHOﬁ CETn «I/IHTepHeT», HeO6XOI[I/IMI>IX JIA  OCBOCHUS OUCLMIIIINHBI

npuBezeH B Tabnuue 9.



Tabmuna 9 — IlepedyeHb SNEKTPOHHBIX OO0pPA30BATEIBHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceT «HTepHeT»

URL anpec Haumenosanue

He npenycmorpeno

8. IlepeueHb HH(DOPMAITIOHHBIX TEXHOJIOTHIA
8.1. IlepeueHp MpPOrpaMMHOTO OOECMEYEHHUsS, HCIOIB3YEMOTO TMPH OCYIIECTBICHUH
00pa3oBaTeNBFHOrO MpoIiecca MO AUCIUILTHHE.
[TepedyeHs UCMOIB3yeMOro MPOrpaMMHOTO 0OecTiedeHHs TIpeacTaBiieH B Tabmuiie 10.

Tabmuna 10— Ilepedyens mporpaMMHOTo o0ecTIeYeHHS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX npu
OCYIIECTBIICHUN 00pa30BaTEeILHOTO MIPOIIecca MO AUCIUILUINHE

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

Tabmuua 11— Ilepedenb HHPOPMALTMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMON Ui  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, TPEACTaBIcH 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 | JJaboparopus IM(PpPOBOI CXeMOTEXHUKH 22-08

10. OueHounble cpeAcTBa 1Sl MPOBEICHUS TPOMEKYTOUHON aTTECTAIlUHI
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUI IPOBEIEHUS MPOMEXKYTOUYHOW aTTecTaluu
00ydJaronuxcs mo TMCUUTIIMHE TTPUBEIeH B Tadmmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI IPOMEKYTOUYHOM aTTeCTaIllH

Bug npoMexxyTouHOM aTTecTaluu [lepeyeHb OIIEHOYHBIX CPECTB
DK3aMeH Cnucok BONpocoB K IK3aMEHY;
DK3aMeHAaIMOHHbIE OUJIETEI.
JuddepennrpoBanHbIi 3a4€T Crincok BonpocoB(3aay).

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMK OOYJaronuMHUC TPUMEHSETCS S-OauibHas IIKajga OIeHKU CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopasi mpuBeeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCHOIB30BATHCS
100-6amnpHass  mIKaja  MOJYJbHO-PEUTHHTOBOM  CHCTEMBl ~ YHHBEPCHUTETa,  IpaBUiIa

UCIIOJIB30BAaHUs KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
['VAIL




Tabmuua 14 —Kpurepuu onieHKH ypoBHS cQOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHITUH

5-OayuIbHAas IKaIa

XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ TPOTPAMMHBIN
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCIICAOBATCIIbHO U TPAMOTHO €I0 U3J1aracr,

— OMUpasCh Ha 3HAHWS OCHOBHOH W JONOJHHUTENBHOHW JIMTEpaTYpHI,

«OTIINYHO) o
GATTCHO TECHO INPUBS3bIBAET YCBOCHHBIC HAYUHBIEC MOJIOKEHUS C MTPAKTUYECKON
JeATEIbHOCTBIO HAIIPaBJICHUS;
— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMBIE UM HJICH;
— JIENAaeT BBIBOALI U 00OOIIEHUS;
— cBOOOJIHO BJIJICET CUCTEMOM ClielUaIn3uPOBaHHBIX OHITHH.
— o0yyarouuiicss TBEpI0 YCBOWII MPOTrpaMMHBIN MaTepuai, TPaMOTHO U
MO0 CYHIECTBY M3Jaraer €ro, OINUpasiCh Ha 3HAHUS OCHOBHOM
JUTEPaTypHI;
CODOLLIOY — HeE JIOITYCKAET CYIIECTBEHHBIX HETOYHOCTEN;
p — YBSI3BIBAET YCBOCHHBIE 3HAHMUS C IPAKTHUYECKOW JEATEIbHOCTBIO
«3AuTEHO»
HaIpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE MTOJIOKEHNUS;
— JIENAeT BBIBOALI U 00OOIIEHUS;
— BJIAJIEET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.
— 00y4Jaronuiics yCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
MO CYIIECTBY HM3JlaraeT €ro, ONHUpasch Ha 3HAHUS TOJHLKO OCHOBHOM
JUTEPATYpBHI;
— JIOMYCKAeT HeCYIIECTBEHHbIEC OIIMOKN U HETOYHOCTH;
«YHOBJIETBOPUTEIILHOY .
GAUTCHOY — UCIIBITHIBACT 3aTPYAHEHUSI B MPAKTUYECKOM NPUMEHEHUW 3HAHUN
HaIpaBJICHUS;
— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3arpynHsieTcs B GOpMYJIUPOBAHUHN BBIBOJOB M 000OIICHUT;
— YaCTHYHO BJIAJICET CUCTEMOM CIEUATIM3UPOBAHHBIX MOHITHUH.
— o0yyJaronuiics He YyCBOMJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
MaTepuaa;
— IONMyCKaeT  CYIIECTBEHHbIE  OIIMOKA W HETOYHOCTH  IpH
«HEYJIOBJICTBOPUTEIILHOY .
paccMOoTpeHHH Mpo0IeM B KOHKPETHOM HAINPaBIICHUH;
«HE 3aYTCHO»

— UCIBITBIBACT TPYAHOCTU B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHS,
— He (OpPMYTUPYET BHIBOJAOB M 0000IIEHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS UM UHBIE MATEPHUAIIBL.
Bormpocs! (3agaun) nis sKk3amMeHa IpecTaBieHbl B Tadnuuie 15.

Ta6muia 15 — Borpocs! (3amaun) st sK3amMeHa

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

1 [Iporpammupyembie  siorudeckue  uHTerpayibHbie  cxembl | OIIK-5.3.1
(IUIAC): Ornpenenenue, Ha3Ha4YCHUE, oOrmras
XapaKTePUCTHKA, OCHOBHbBIE TapaMETPBHI.

2 IIporpamMmMupyemMble  jorndeckue HUHTErpanbHele  cxemsl | OIIK-5.3.1
(IUINC): Knaccudukamuu (2 CTPYKTYpbl) TO CTENEHU
CIIO)KHOCTH  (II0  apXWTEKTYpPHBIM IpU3HAaKaM) - IO
MOKOJICHUSIM U 110 TUITY

3 [Iporpammupyembie  soruueckue uHTerpajibHble  cxembl | OIIK-5.3.1
(TJTUC): Knaccudukanus 1o ypoBHIO HHTETPAIlUU

4 IIporpamMmmupyemMble  jorndeckue HMHTErpanbHele  cxemsl | OIIK-5.3.1
(TJTUC): Knaccudukaius 1o TUIMY MaMsITH

5 IIpocteie  mporpammupyembie  Jiorudeckue  ycrporicrBa | OINK-5.3.1




(ITJIY):  OG6obmennast cTpykTypHas cxema. OOmas
XapaKTePUCTHKA, OCHOBHBIE ITApaAMETPhI

[IpocTeie  mporpaMMmupyembie  JIOTMYECKHE  YCTPOMCTBa
(TITITY): [porpammupyemsie oruueckue Matpuiisl (I1JIM) -
Ha3HaveHne OydepHbIX KackanoB, cxembl Marpun U u WUJIN,
CXEMOTEXHHKAa MOHTaXXHbIX onepauuid Ha TTJI-anemenrax Ha
npumepe peanuzanuu JJHD-bynkimm.

OIIK-5.3.1

[IpocTeie  mporpaMMupyemble  JIOTMYECKHE  YCTPOMCTBA
(ITJIY): Pacmupenue (QyHKIIMOHAIBHBIX BO3MOXKHOCTEH
nmporpaMMupyeMbix Jjorndeckux wmarpun (ITJIM) 3a cuer
peanu3anuu CKOOOYHBIX (OPM MEPEKITIOYATEIBHBIX (DYHKITHI
(c mpumepom). Hapamusanue (pacimmpenue) [1JIM.

OIIK-5.3.1

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

OIIK-5.3.1

[IpocTeie  mporpaMMupyembie  JIOTMYECKHE  YCTPOMCTBa
(IITUJTY): OGoramenne (GyHKIIMOHATHHBIX BO3MOKHOCTEH -
MporpaMMUpOBaHUE  BBIXOJHOTO  OydepHOTO  Kackana,
MPUMEHEHHE  JBYHANPABJICHHBIX  BBIBOJIOB,  BBEJICHUE
3JIEMEHTOB naMmsTH, UCIOJIb30BaHNE pazaenseMbIx
KOHBIOHKTOPOB.

OIIK-5.3.1

10

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

OIIK-5.3.1

11

bazoeie marpuunsie kpuctamisl (BMK): Ilonstus Ga3zoBoit
saeriku (BS) n dynkumonanbaoi stueiiku (D). 2 momxoma k
dbopmupoBannio coctaBa bSl. bubmuoreka ®S. IlapameTpsl
BMK.

OIIK-5.3.1

12

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

OIIK-5.3.1

13

CnoxHble  MPOTpaMMHPYEMbIE  JIOTHYECKHE  YCTPOHCTBA
(CITY): O6bmas xapaktepuctuka. [Ipumep CcTpyKTypHOUH
cxembl. CTpykTypa ¢yHKIMoHanpHoro 0oka (OBb).

OIIK-5.3.1

14

CroxHble  TporpaMMHUpPyeMbI€  JIOTHUYECKHE  YCTPOMCTBA
(CITY): Makposiueiitka B coctaBe CIIIY. brok BBona-
BBIBOJIA.

OIIK-5.3.1

15

[Tporpammupyembie TOJb30BATENEM BEHTUJIBHBIE MaTPUIIBI
(ITIIBM): O6mas xapakrtepucTtika. OCHOBHBIE OCOOCHHOCTH.
Kondurypupyemsie noruueckue 6s10ku (KJIb).

OIIK-5.3.1

16

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

OIIK-5.3.1

17

[IporpammupyeMble MOJIb30BATEIEM BEHTUIIBHBIE MaTPHULIBI
(ITIBM): Hcnonp3oBanue KJIb cpenneit 3epHUCTOCTH Ha
MYJBTHIIJICKCOpAX. I/II[GOJIOFI/ISI 1 IPpUMCEP UCIIOJIB30BAHUS.

OIIK-5.3.1

18

[IporpamMMupyemMble MOIb30BaTENIEM BEHTHJIbHBIE MAaTPHIIbI
(IITIBM): MHcnonb3oBanue kpynHo3epHucTbix KJIb Ha Ha
ocHose [IT13VY (LUTs). Uneosorust 1 mpuMep UCIOJIb30BAHUS.

OIIK-5.3.1

19

Nutepdeiic JTAG u TeXHONOTHS TPAHUYHOTO CKAHUPOBAHMUS:
Ha3HAYCHHUE, OCHOBHASA KOHIIEMIN, CTPYKTYpa almapaTHBIX

OIIK-5.3.1




cpenctB uatepdeiica JTAG, pexxuMbl TPaHUYHOTO
CKaHMPOBaHUSA

20

Nutepdeiic ITAG u TeXHONIOTHS TPAaHUYHOTO CKAHUPOBAHMUS:
suelika TpaHuyHoro ckanuposanus (BSC), ynpasnsromniue
CUTHaJbl  TIPAaHUYHOIO  CKAHUPOBAHMS,  TPAHCIIOPTHBIN
MEXaHU3M.

OIIK-5.3.1

21

Nutepdeiic JTAG u TeXHONIOTHS TPAHUYHOTO CKAHUPOBAHMUS:
CTPYKTypa yCTPOKCTBA yIPaBJICHUS TPAHUYHBIM
CKaHHUPOBAHHEM.

OIIK-5.3.1

22

[IJINC 3-ro nokonenust: «CHCTEMbI-Ha-KPUCTAILIE) - OOIIast
XapaKTepUCTHKA.

OIIK-5.3.1

23

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

OIIK-5.3.1

24

[TJINC 3-ro mokoneHusi: OqHOPOAHBIE U OJIOYHBIC «CUCTEMBI-
Ha-KpUCTaJLIey.

OIIK-5.3.1

Bormpocsr (3amaun) nist 3avera / qudd. 3adera npeacTaBieHsl B Tadnuie 16.

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

Ne /1

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

Kon
WHIUKATOpa

[IponeMoHCTpUPOBATH 0000IICHHBIHA ANTOPUTM
npoektupoBanus ycrpoiicts Ha IIJIMC Ha npumepe cuHTe3a
3aJJaHHOTO LM(POBOrO yCTPOUCTBA.

OIIK-5.V.1

CAIIP ¢upmbr Altera Quartus. Ymers onmcaTh OOIIYIO
XapaKTepUCTHKY IaKeTa Ha MpUMepe CHHTEe3a 3aJaHHOTO
1I1(POBOTO YCTPOKCTBA.

OIIK-5.Y.1

CAIIP ¢upmer Altera Quartus. IIpogeMoHCTpHpOBaTh ATAMbI
CO3MaHMsS TPOEKTa Ha TMPUMEpPEe CHHTE3a 3aJaHHOTO
1M (ppoOBOTO YCTPOICTRA.

OIIK-5.V.1

CAIIP ¢upmer Altera Quartus. [IpogemMoHCTpUpOBaTh yMEHUE
MIOJIb30BATHCSl CPEACTBAMHU OIMCAHMSI MPOEKTa Ha TMpUMEpe
CUHTE3a 33JJaHHOTO0 ITU(PPOBOTO YCTPOHCTBA.

OIIK-5.Y.1

CAIIP ¢pupmsr Altera Quartus. [IpogemoHCTpUpOBaTH YMEHUE
IOJIb30BAThCSl  CPEACTBAMH  BEpU(PHKAIMM NPOEKTa Ha
prUMepe CHHTE3a 33JJaHHOTO U(POBOTO YCTPOHCTBA.

OIIK-5.V.1

CAIIP ¢pupmsr Altera Quartus. [IpogemMmoHCTpUpOBaTH YMEHUE
MOJI30BaThCA OMONMMOTEKON (DYHKIIMOHAIBHBIX MOJYJIeH Ha
pUMepe CHHTE3a 33JJaHHOT0 HU(POBOro YCTPOMCTBA.

OIIK-5.V.1

CAIIP ¢upmbr  Altera Quartus. IIponemoHcTpUpOBaTH
CO3JJaHNE TPOEKTa B IpaMuecKOM DPEAAKTOpEe M HEepapXuio
OpoeKTa Ha TMpHMEpe CHHTE3a 3aJaHHOTO IH(POBOro
YCTPOICTBA.

OIIK-5.Y.1

CAIIP ¢upmsr Altera Quartus. [TpogemMoHCTprpOBaTh yMEHUE
COCIMHATH OJEMEHTHl H (YHKIHMOHAJIBHBIE MOIYIH C
MOMOIIbI0 KOHTAKTOB, IMUH M MMEH Ha TpUMEpe CUHTe3a
3aJJaAHHOTO U(POBOTO YCTPOUCTBA.

OIIK-5.Y.1

CAIIP ¢upmsr Altera Quartus. [TpogemMoHCTpUpOBaTh yMEHUE
MOJIb30BATBCSl  PEJAKTOPOM  BPEMEHHBIX ~ JUarpaMM  Ha
IpUMepe CHHTE3a 33JaHHOT0 U(POBOro YCTPOHCTBA.

OIIK-5.Y.1

10

CAIIP ¢upmbr Altera Quartus. IIpogemoHCTprpoBaTh DTambI
KOMOWISIIIAA TPOEKTa Ha TMpHUMEpPE CHHTE3a 3aJaHHOTO
1M (poOBOTO YCTPOICTRA.

OIIK-5.V.1

11

CATIP ¢upmer Altera Quartus. [TpogemMoHcTprpOBaTh yMEHUE

OIIK-5.Y.1




HACTpPaWBaTh MapaMETPhl JIOTHYECKOTO CHHTE3a Ha MpUMeEpe
CHHTE32a 33JJAHHOTO IU(POBOTO YCTPOHCTBA.

12

CAIIP ¢pupmsr Altera Quartus. [IpogemoHCTpUpOBaTH YMEHHE
MOJIB30BAThCS  (PYHKIUSMH W BO3MOXKHOCTSMHU PpEIaKTOpa
(GU3NUeCKOro pa3MenieHus Ha TpUMEpe CHUHTE3a 3aJaHHOTO
1I(POBOro yCTPOICTRA.

OIIK-5.V.1

13

CAIIP ¢upmer Altera Quartus. IIpogeMoHCTpHpOBaTh ATambI
MOJICTTMPOBAHUS TIPOEKTAa HA TpPUMEpPEe CHHTE3a 3aJaHHOTO
1M (ppoOBOTO YCTPOICTRA.

OIIK-5.V.1

14

Onementsl s3pika VHDL: IlponemoHcTpupoBaTh yMeHue
UCIOJb30BaTh KJIIOYEBbIE CJIOBA M WJEHTH(UKATOPHl Ha
IpUMepe CHHTE3a 33JaHHOr0 U(POBOro YCTPOHCTBA.

OIIK-5.Y.1

15

Onementhl s3pika VHDL: IlponemoHcTpupoBaTh ymeHUe
MNPpUMCHATH CHUMBOJIBI W HMCHA Ha NPHUMCPC CHUHTC3a
3aJJaHHOTO LM(POBOrO YCTPOUCTBA.

OIIK-5.V.1

16

Onementsl s3pika VHDL: IlponemoHcTpupoBaTh yMeHuE
UCIIOJIB30BaTh TIPYNIBl M YHCIA HA IPUMEpPE CHHTE3a
3aJJaHHOTO U(POBOTO YCTPOUCTBA.

OIIK-5.Y.1

17

CTtpykTypa  TeKcTOBOro  omucaHus  sa3pika  VHDL:
[IpogeMoHCTPHPOBATH YMEHUE ONUCKHIBATH OOIIYIO CTPYKTYPY
Ha MpUMepe CHHTE3a 3aJJaHHOr0 HHU(POBOro yCTPOMCTBA.

OIIK-5.V.1

18

CTtpykTypa  TeKcTOBOro  omucaHus  sa3pika  VHDL:
[IponeMoHCTpHUpPOBATHL yMEHHUE HCHOJIB30BATh JCKJIAPALUU
OMOIMOTEK Ha TNpHUMEpe CHHTe3a 3aJaHHOTO IHU(pPOBOTO
YCTPOMCTBA.

OIIK-5.V.1

19

CTtpykTypa  TeKcTOBOro  omucaHus  sa3pika  VHDL:
[IponeMoHCTpUPOBATE YMEHHE MCIIOIB30BaTh JACKIAPALUIO
ENTITY ®na mnpumepe cuHTE3a 3aJaHHOTO LHU(PPOBOTO
YCTPOMCTBA.

OIIK-5.V.1

20

CTtpykTypa  TeKcTOBOro  omucaHus  sa3pika  VHDL:
[IponemMoHCTpHpOBaTE YMEHHE HCIOJIb30BaTh JCKJIAPALUIO
ARCHITECTURE ©Ha npuMmepe CuHTE3a  3aJlaHHOTO
1IM(pPOBOro yCTPOICTRA.

OIIK-5.V.1

21

CTtpykTypa  TekcToBoro  omucanus  s3pika  VHDL:
IIponeMoHCTpHUpPOBATH YMEHUE MCIOJIB30BaTh MEPEMEHHBIE U
CUTHaJbl Ha NpHUMEpE CHHTE3a 3aJaHHOTO IHU(PPOBOTO
YCTPOMCTBA.

OIIK-5.V.1

22

CTtpykTypa  TeKcTOBOro  omucanus  sa3pika  VHDL:
HpOI[eMOHCTpI/IpOBaTB YMCHHUC HCIIOJIb30BATh THUIIBI HAHHBIX
Ha MpUMepe CHHTEe3a 3aJJaHHOT0 M(POBOro yCTPoiCcTBa.

OIIK-5.V.1

23

CrpykTtypa  TekctoBoro  omucaHusi  si3pika  VHDL:
[IpoieMOHCTPUPOBATh YMEHHUE HCIIOJIB30BATh BBIPAKECHUS U
UX HMHTEPHpETalnui0 B HU(POBOM YCTPOICTBE Ha MpUMEpe
CHHTe3a 33JJaHHOT0 IIU(PPOBOT0 YCTPONCTBA.

OIIK-5.Y.1

24

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

OIIK-5.Y.1

25

CrpykTtypa  TekctoBoro  omucanusi  si3bika  VHDL:
[TponemMoHcTpUpOBaTH OCOOEHHOCTH OMUCAHUS MOBEACHUS Ha
IpUMepe CHHTE3a 33JJaHHOT0 HU(POBOro YCTPOMCTBA.

OIIK-5.Y.1

26

CTtpykTypa  TeKcTOBOro  omucaHus  sa3pika  VHDL:
[IpogemMoHCcTpUpOBaTH 0COOCHHOCTH OnMUCcaHus

OIIK-5.V.1




napajuleIbHBIX U MOCIeI0BaTeNIbHBIX ONIEpPaTOPOB HA MIpUMeEpe
CHHTE32a 33JJAHHOTO IU(POBOTO YCTPOHCTBA.

[lepeueHp TeM Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOM pabOTHI
MpeICTaBICHBI B TaOmmie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHUS/BBITIOTHEHHUS] KYPCOBOM pabOTHI

No /i [IpumepHBIii nepedeHb TeM ATl KypCOBOTO MTPOSKTHPOBAHMS/BBIITOTHEHUS
} KypcoBO# paboThI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bompocsl  my1st mpoBeneHHsT TPOMEXYTOYHOM aTTeCTalliki B BUJIE TECTUPOBAHUS
MpEeJICTaBICHHI B Ta0uie 18.

Tabmuua 18 — [IpumepHBbIii IepeueHb BOIIPOCOB JJIsi TECTOB

Kon

No /it [IpuMmepHbIil mepedeHb BOMPOCOB JIJIsl TECTOB
WHJIMKaTopa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

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

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meronuyeckue  MaTepuaibl,  ONPEACIAIOIIAE  IPOLEAYyphl  OLEHUBaHUSA
UH/MKATOPOB, XapaKTepU3YIOIIUX J3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernameHTUpylOIUX NOPSAOK M MPOLEAYPY
IPOBE/IEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTecTalluu o0ydaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus JUIsl O0yJarOIIUXCS 0 OCBOCHHIO JUCITUTIIMHBI

11.1. MeTtonuueckne yKazaHUs I OOYYArONIMXCS 10 OCBOCHHMIO JICKIIHOHHOTO
MaTepuania.

OcHOBHOE Ha3HA4YEHHE JIEKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe W SICHOE HM3JIOKEeHHE yueOHOro Mmarepuana. Ha3HaueHMe COBpEMEHHOH JIEKIHMU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALMIO MO TEME, & B OCBOCHUU
(dyHaaMeHTaNbHBIX TPOOJIEM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEUIIHMX
JOCTH)KEHUH Hay4HOM MbIciu. B yueOHOM mporecce JEeKIHs BBINOJIHAET METOJ0JOTHUYECKYIO,
OpPraHU3alMOHHYI0 U UHPOPMALMOHHYIO QYHKIUH. JIeKIHs pacKpbIBaeT NOHATHIHBIN anmapat
KOHKPETHOW 00JIacTH 3HaHus, €€ MpoOJeMbl, JaeT LEIbHOE MPEACTaBIEHHE O IUCLMIUIMHE,
MIOKA3bIBAET B3aUMOCBSI3b C IPYTUMU IUCLHUIUIMHAMH.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUH 00y4YaroIUMUCS JIEKIMOHHOTO MaTepuaa:

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUM, YpPOBEHb
KOTOPBIX OIPEAEIIIEeTCS LeJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TIOJIy4€HHE OIbITa TBOPUECKOM padOThI COBMECTHO € MPENOJaBaTEIEM;

— pa3BuUTHE NPOPECCHOHATBHO-JIENOBBIX  KAauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEILHOTO TBOPYECKOI'O MBILLITIEHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEpEca, HEOOXOUMOTO JIJIsI CAMOCTOSITEIIBHOW PaOOTHI;

— TIOJy4YeHHE 3HAaHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHHKHM U O
IIPOTHO3€ UX Pa3BUTH Ha OJMKalIIne rojsl;




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

—  TIOJy4eHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.

JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCA JAEMOHCTpAlMEe ClIaiioB U
UCIIONIb30BAaHUEM pa3JaTOYHOrO0 MaTepuaja MpH MPOBEISCHUU KOPOTKHX JHUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHHS OTICIBHBIX TEMATHK 10 JUCITUTIINHE.

11.2. MeTtonuueckne yka3zaHusl i1 OOy4YaIOMIMXCSA IO BBIMOJHEHUIO JIA0OPATOPHBIX
pabot

B xoxe BwmonmHeHUs 1abopaTOpHBIX pabOT OOyYalOmUKCS MIOJDKEH YIIYyOWTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOAMKON U TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBMM C KBATM(PHUKAIMOHHON XapaKTEPUCTHKOM 00ydaromerocs.
Brimonnenue 1ab0paTOpHBIX pabOT COCTOUT U3 3KCIEPHUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJbHBIX MEPOIIPUATHIA.

Beimonnenue 51abopaTtopHBIX paboOT OO0y4aromUMCs SBISETCS HEOTHhEMJIEMOH YacThio
U3YYEHUS JUCIUIUIMHBL, ONpeNesiseMoil y4eOHbIM TIUIaHOM, U OTHOCUTCS K CpelCTBaM,
00eCTeynBaOIIUM pEIIeHUE CIeTyIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUS IMPOIECCOB, SBICHUM U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JTaHHOM JUCIUILINHBL,

— 3aKpeIUICHHEe, PAa3BUTHE M JEeTallM3alls TEOPETUYECKUX 3HAHWN, IOJYyYEHHBIX Ha
JICKITUSX;

— TIOJy4YeHHE HOBOW MH(POPMAIIMH 10 U3y4aeMOU TUCITUTUINHE,

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

3agaHue B TpeOOBAaHUA K IIPOBEACHHIO JJA0OPATOPHBIX padoT

Ilepen  BbIMOJMHEHHMEM  JIAOOPATOPHBIX ~ pabOT  CTYAEHT  JOJDKEH  U3Y4YUTh
COOTBETCTBYIOIIMK TEOPETHYSCKUH MaTepuall, a TaKXe IMOJY4YUTh Yy TpernoaaBareis
WHANBUAYAIbHOE 3a/JlaHhe, KOTOpOoe€ OH OyAeT BBHINONHATH B MPOIECCEe MPOBEICHUS
nabopaTopHO PabOTHI.

Crpykrypa u dhopMa oTyeTa o 1abopaTopHOii paboTe

Otuer o maboparopHOil paboTe MOIKEH COAEpPKATh CBEICHUS, WIUTFOCTPUPYIONIUE
BBITIOJIHEHHE CTYJIECHTOM JabopaTopHOil paboThI: Iienbh pabOThI, OMUCaHWE JAOOpPATOPHOU
YCTaHOBKH, UHANBUAYAILHOE 33/IaHUE, MPOIIECC BHITIOTHEHHS pabOThI, pe3yIbTaThl H3MEPEHUH,
HEOOXO/IMMBIE PACUEThI, BBIBOJIBI.

TpeboBanust k ohopMIIEHUIO OTYETa O JIabopaTOopHO paboTe

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

11.3. Meronuueckue yka3aHus A 0OYYaOUIUXCS 10 MPOXOKACHUIO CaMOCTOSTEILHOM
paboTsl

B Xxoze BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUINIiCS BBIOTHAET paboOTy IO
3aJJaHUI0 M TIPU METOAMYECKOM PYKOBOJCTBE IpENojaBaTelsi, HO 0€3 ero HenocpeICTBEHHOTO
Y4YaCTHA.

st oOydvaroruxcsi Mo 3a04HO ¢dopMme OOydeHHs, CaMOCTOSATENbHas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporiecce BBITTOJIHEHHUS CaMOCTOSITENBHOM paboThI, y oOyuaromierocs (Gopmupyercs
nesnecooOpasHoe MiIaHupoBaHUE pabouero BpEMEeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS



Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMUd NPUOOPETAEMbIX 3HAHWM, 00ECIIeYMBACT BBICOKUI
YpPOBEHb YCIEBAEMOCTH B TMEpUOJ OOYYCHHUS, TOMOTaeT TIOJyYHTh HABBIKA MOBBIMICHUS
po(hecCHOHATLHOTO YPOBHHI.

MeroauueckuMu  MaTepHaiaMH,  HAMPaBISIONIMMH  CaAMOCTOSITENBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOMYESCKUI MaTepHal 1Mo JUCIUILIHHE;

— METOJIMYECKHE yKa3aHWUs 110 BBIIOJHEHHUIO KOHTPOJIBHBIX paboT (st 00ydarouuxcst
10 3204HOM (hopMe 0OyueHUs).

11.4. Meronuueckue YyKazaHus s OOYYaIOMIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISL YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEeMecTpa C LIEJIb0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

Texymuil KOHTPOIb YCHEBAEMOCTH OCYIIECTBIISIETCA B TEYEHHE BCErO CeMecTpa
(cemecTpoB) Ha 1a0OPATOPHBIX 3aHATHSIX MO HECKOJIBKUM KPUTEPHUSIM:

1. KonnuecTBO 1a0OPaTOPHBIX pabOT, KOTOPOE CTYAEHT YCHEN BBINOJHUTh U 3aLIUTUTh
KaK B OTBEJICHHBIE JIJISl 3TOT0 KaJEeHIapHbIE CPOKH, TAK U B TEUEHHE CEMECTPA B LIEJIOM.

2. TeMHI U Ka4yeCTBO BBINOJIHEHMs JIAOOPATOPHBIX PabOT, T.K. YCIEUIHOE BBINOJIHEHUE
7a00paTOpHBIX pabOT CTYIEHTOM BO3MOXKHO TP COOTBETCTBYIOIIEM OCBOEHHH TEKYIIETO
JEKIIMOHHOT'O M MPEbIIYIIEro J1adopaTopHOro MaTepuaila.

3. OLIEHKM, MOJYYEHHBIE CTYJCHTOM II0 PE3YNbTaTy 3alIUThl KaXIOW J1a0opaTOpHOIi
paboTHI.

Ucnonszyemas B I'Y AIl momynbpHO-peliTuHroBas cucrema (cm. [lomoxkenne «O Tekymem
KOHTpOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM arrectanuu cryaeHToB ['YAIL, oOyuaromuxcs mo
mporpamMmbl  Beiciiero ooOpaszoBaHusi» u Ilonmoxkenune «O MOIYIBHO-PEHTHHTOBOM CHCTEME
OLIGHKM KauyecTBa yueOHOH pabotbl crymeHtoB B I'YAII») mpenycmarpuBaer (opMupoBaHHE
UTOTOBOW OLIEHKH Ha OCHOBE MPOXO0KJIEHUS TEKYLIEro KOHTPOJIS yCIIEBAaEMOCTH (B CEMECTpe) U
OPOXOXKICHUS MPOMEXKYTOUHOM arTectanuu (ceccus). bamibl, oTBeneHHble Ha paboTy B
CEMeCTpe, HAYHCISAIOTCA 3a TMOCEHICHHE JIEKIIMOHHBIX 3aHSATHM U BBIOJHEHUE U 3alIUTY
71ab0paTOpHBIX padoT, MPUYEM KOJUYECTBO OAJIIOB 3aBUCUT OT OILICHKH, TIOTYYCHHOU 3a 3aIlUTy
KaXJ101 TabopaTopHOi paboThl. [loaTOMY HTOTOBAsI OIIEHKA MOXKET OBITh HIMIKE TIOJYYCHHON Ha
MPOMEXKYTOUYHOW aTTecTallud TpH CHa0bIX W/ MW HEMOJHBIX BBIMOJHEHUM U 3alllUTe
1ab0opaTOPHBIX pabOT B TEUEHUE CEMECTpa.

11.5. MeTtonuueckne ykazaHUs I 00YYaIONMIUXCS TI0 MPOXOKACHUIO MTPOMEKYTOUHOM
aTTeCTallUu.

[Ipomexyrounass  arrectanus  OOydYalOIIUXCs — MPEAyCMaTpUBAaeT  OIICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOYyYaloIIMMCi B MpOLECCe
W3YYCHUS BCEH MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU PaboThl, CHOCOOHOCTH
OPUMEHATh UX Ul pElICHUs MPAKTUYeCKUX 3aJay. ODK3aMeH, Kak IMpaBuio, MPOBOAMUTCSA B
NepuoJl HK3aMEHAIMOHHOM CECCHMM W 3aBEpIIAETCS aTTECTAMOHHON OLEHKOM «OTIUYHOY,
«XOpOILIO», «YIAOBIETBOPUTEIBHOY», «HEYIOBIECTBOPUTENbHO». [l JaHHOW JUCHMILIUHBI
HK3aMEH MPOBOAMUTCS B IEPBOM U3 JBYX CEMECTPOB, OTBEACHHBIX HA JUCHUIUIMHY, U HAIllpaBJICH
Ha TPOBEPKY CHOPMUPOBAHHOCTH HWHAWKaTOopa KommeTeHuu "3Hath". Jlms oskx3ameHa
bopMUPYIOTCS ~ TEOpETHYECKHEe BOMPOCHl (cM. TaOm.15), W3 KOTOPBIX COCTaBIISIFOTCS
9K3aMEeHAllMOHHBIE OMIIETHI, BKIIOYAIONINE 10 IBa BOIIPOCA.



— 1uddepeHIMpPOBaHHbBI 3a4eT — 3T0 (¢GopMa OLEHKM 3HAaHUH, IOJy4eHHBIX
o0Oy4aromuMcsl TpU U3YYEHUU AUCLUUILINHBI, PU BBIMOJIHEHUN KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, Hay4HO-UCCIIEI0BATEIBCKUX PAabOT U MPOXOKACHNUHU MPAKTHK C aTTECTAI[MOHHON OLIEHKOM
«OTJIIMYHO», «XOPOILO», «YyIOBJIECTBOPUTEIHHO», «HEYAOBIETBOPUTENbHOY». Jlns maHHOU
JUCUUIUTMHBL AU depeHnpoBaHHBI 3a4eT TPOBOJUTCS BO BTOPOM M3 JIBYX CEMECTPOB,
OTBEJICHHBIX Ha JNWUCUMIUIMHY, U HalpaBlIeH Ha NPOBEpPKY CHOPMHUPOBAHHOCTH HHIMKATOpa
komrereHimu ~ "Ymers".  JuddepeHunpoBaHHBI  3aueT  MPOBOAUTCS IO  OuieTam,
c(hopMUPOBAHHBIM M3 BOMPOCOB MPAKTHUECKOW HAMpPaBICHHOCTH (cM. Tabi.16): kpome Ouiera
CTYACHTY BbIIaeTCS BapHaHT IIU(PPOBOrO yCTPOICTBA, HA MPUMEPE CUHTE3a KOTOPOTO B IaKeTe
CAIIP Quartus II ctyaeHT mopKeH TPOJAEMOHCTPUPOBATH YMEHHS padOTaTh C MaKETOM M C
s3pikoM  VHDL. JluddepenurpoBanHblii 3a4eT NpoBOAUTCS B JabopaTopuu 1U(POBOI
CXEMOTEXHUKHU Ha KOMIIbIOTEpaxX HenmocpeACTBeHHO B makeTe Quartus I1.



Jluct BHeceHUs M3MEHEHUH B pabouyro MporpaMmy JUCIUILIAHBI

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHCHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHIH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl
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