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AHHoTtanus

Jucuunnuna «MeToasl U cpeAcTBa co3AaHus HU(PPOBBIX CUCTEM Ha KPUCTAJLIE» BXOAUT
B 00pa30BaTelbHYI0 MPOrpamMMy BBICIIEr0 OOpa3oBaHHUs — IPOrpaMMy MarucTparypsl IO
HanpaBJieHUI0 MoArotoBkyu/ cnenuanbHocTH 11.04.04 «OnekTpoHMKAa U HAHO3JIEKTPOHUKA»
HanpaBieHHocTH «Cucremsl cbopa, 00paboTku U oToOpaxkeHus uHpopMmarmmuy». Jlucuuruinza
peanuzyetcs kapeapoi «No23».

JlucuuiuinHa ~ He  sABNseTcs  00sd3aTelNbHON  NpPU  OCBOGHHU  OOYyYarolIUMCS
o0pa3oBaTe/NbHON MpOrpaMMbl W HampaBjieHa Ha YyriayOleHHoe (OpMHpPOBAHHE CIETYIOIINX
KOMIIETCHLIUM:

[IK-1 «CrnocobeH oCyLEeCTBISITh CONPOBOXKJIEHHE pPadOT MO MpPOEKTy, KOHTPOJIb
TpeOOBaHUI TEXHUYECKOIO 3aJ]aHUsl Ha aHAJIOTOBBIE CJI0KHO-(YHKIIMOHAIIbHBIE OJIOKK»

[IK-4 «CnocobeH  OCylIeCTBISATh  XapaKTEPU3aLUI0  CIOKHO-(DYHKIIMOHAIbHBIX
IUPPOBBIX OJOKOB M MPOCKTUPOBATH JJIEKTPUYECKHE CXeMbl LHU(QPOBBIX 3IEKTPOHHBIX
YCTPOWCTB, peanu3ytoniue TpeOyemMble JJOTHIeCKre GyHKIIUN»

ConepxaHue AMCUMIUIMHBI OXBAaTHIBACT KPYI BOIPOCOB, CBS3aHHBIX C NPUHLUIAMH
MOCTPOEHUS M 0OCOOEHHOCTSIX (YYHKIIMOHUPOBAHUS YCTPOMCTB Kilacca ‘‘CUCTeMa-Ha-KpucTauie”
(System-on-Chip, SoC), HomeHkiaType KOoMIoHeHTOB SoC U OCHOBHBIX cdepax HX
PUMEHECHHUS.

[IpernonaBanye TUCHMIUIMHBI IpEeIyCMaTpUBAeT cleAyroume (opMbl OpraHU3aluu
y4eOHOro mpolecca: JeKIHuH, JabopaTopHbie padOTHI, caMOCTOsITeNIbHast ~ paboTta
o0yJaromerocs.

[IporpaMMoii JHUCHUIUIMHBI HPEIYyCMOTPEHBI CIEAYIOIIUE BHUAbl KOHTPOJIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAS aTTecTalus B (hopMe 3K3aMeHa.

OO6miast TpyA0€MKOCTh OCBOEHUS JUCIUIUIMHBI COCTABJISET 2 3a4€THBIX €AUHUIIBI, 72
Jaca.

S3bIK 00yueHus 0 JUCHUILINHE KPYCCKHID.



1. TlepeueHb IIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCIHUILIIMHE

1.1.

HeJ'H/I npenoaaBaHusA TUCHHUILIIMHBI

[IpenHasHaueHue MUCHUIUTMHBI “MeToAbl M CpelcTBa CO3MaHUs HU(POBBIX CHCTEM Ha
KpUCTaJIJIe” 3aKII0YAeTCsl B IPHOOPETECHUHM CTYACHTAaMH HEOOXOJAMMOT0 MUHUMYMa 3HAHUU T10
TEOPUHU MPOSKTUPOBAHUS YCTPONUCTB U CUCTEM HA COBPEMEHHOM dJIeMEHTHOW 0a3e — cucremax

Ha KpUCTaJLIE.

1.2. [ducrumimHa

SABIIACTCA

(I)aKyHBTaTHBHOIZ JUCLUIUIMHON 11O HaIpaBJICHUIO

o0pa3oBaTenbHON TporpamMMBbl Beicero oopasoanus (panee — OI1 BO).

1.3. IlepeueHb miaaHUpyEeMBbIX pe3yIbTaTOB O0yUEHHS 10 AUCIHUILINHE, COOTHECEHHBIX C
IJIaHUPYyeMbIMHU pesynbTaTamu ocBoeHus OIT BO.

B pesynbrare M3ydeHHs AUCHUILIUHBI OO0YyYarolIUiics JOKEH 00JalaTh CIeAyIOIUMU
KOMIIETCHIMSIMHA WIIM UX 4acTsAMU. KOMIeTeHIIMI U WHANKATOPHI UX JTOCTHKCHHUS TIPUBEICHBI B

tabnure 1.
Tabmuna 1 — [lepedyeHb KOMIETEHIMH U UHAMKATOPOB UX JIOCTHKEHUS
Kon n
Kareropus (rpymnmna) Koa n HaumeHoBaHMEe HHIMKATOPA JOCTUKEHUS
HaVMEHOBAHME
KOMIIETEHIIUU KOMIETEHIINH
KOMIIETEHIIMH
[TK-1 Cnocoben
OCYILECTBIIATh
CONPOBOXKIACHUE
paboT 1o MPOEKTY,
KOHTPOJIb [1K-1.Y.2 ymeTb BBIOMpaTh M ONMUCHIBATH MOJIEIH
[Ipodeccuonanbubie | TpebOBaHUI ANIEKTPOHHON KOMIIOHEHTHOM 0a3bl Ha Pa3IMYHbIX
KOMITIETEHIIUH TEXHUYECKOTO JTanax NpOeKTUPOBAHUS C yUYETOM BHIOPAHHOTO
3a/1aHKs Ha MapIpyTa IpOEKTUPOBAHUS
aHaJIOrOBBIE
CJI0KHO-
(byHKIIMOHATIbHBIE
0J10KU
[TK-4 Cnocoben
[1K-4.3.1 3HaTh OCHOBHBIE IPUHIUIIBI IOCTPOCHUS
OCYILECTBIIATh .
JJIEKTPUYECKUX CXEM JIOTHYECKUX YCTPOUCTB,
XapaKkTepU3alnio
CTOIKHO A3BIKH MTOBEJCHUYECKOT0 ONMUCaHUs UPPOBBIX
KOMITOHEHTOB U JIOTUYECKUX (PYHKIIHIA
(GYHKIIMOHATBHBIX
[1IK-4.Y.1 ymeTs NpoBOAUTH CUHTE3 LIUPPOBBIX
U(PPOBBIX OJIOKOB U o
DOCKTIDOBATE YCTPOMCTB B pa3lIUYHbIX Oa3ucax, MIPOSKTUPOBATD
[Ipodeccrnonanbubie Z-)JII)GKT I/I‘II)GCKI/IG JIEKTPUYECKNE CXEMBI JIOTHYECKHUX JIEMEHTOB,
KOMIIETEHIIUU p peanu3yromue TpedyeMble JOrHuecKue (pyHKIUHI
CXEMBI [IUPPOBBIX
[1K-4.B.1 BnageTh HaBbIKAMU UCIIOIb30BAHUS
AJIEKTPOHHBIX .

CTDONHCTE (YHKIIMOHATBHBIX BO3MOKHOCTEH U ClIOCO00B
yerp ’ MIPUMEHEHHUS TPOrPAMMHBIX TAKETOB CHCTEM
peanusyromue
TpeGyeMble ABTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS MIPU

a3zpaboTke HUPPOBHIX CIOKHOPYHKIIMOHAIBHBIX
JIOTUYECKHE pasp i p ymxn
0JI0KOB
byHKIMH

— «MHKpPOIPOLECCOPHBIE

YCTPOWCTBA.

2. Mecro nucuummzsl B cTpykType Ol
JucturniauHa MoxKeT 0a3upoBaThCsl Ha 3HAHUSIX, paHee MPUOOPETEHHBIX 00YyJAIOIUMUCS
PU U3YYCHHUH CIEAYIONINX AUCIUILINH:

I/IH(I)OpMaI_[I/IOHHO-I/I3MepI/ITeJ'IBHLIe u

yIpaBJISAOLIIe




3HaHUs, MOJYYEHHbIE NPU M3YYCHHWH MaTepuana JaHHOW IUCIMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUY€HHE, TaK W MOTYT HCIIOJIb30BAThCS MPH TOJATOTOBKE BBITYCKHOMN
KBaJTM(HUKAIIMOHHON paboTHl MarucTpa.

3. OOBEM U TPYJOEMKOCTh JUCIUILTAHBI
Jlanable 00 o0meM oObeMe TUCLUILIMHBI, TPYIOEMKOCTH OTAENbHBIX BHUJIOB yueOHOU
paboThI MO AUCHUILIHNHE (M paclpeaeseHne 3TOi TPyJ0eMKOCTH IO CeMECTpaM) MPEICTaBICHBI B
Tadymue 2.

Tabnuna 2 — O0beM U TPYJO0EMKOCTh AUCIUIIINHBI

TpynoeMKocCTb 1o
Bun yueGHOM paboThI Bcero cemMecTpaM
Ne3
1 2 3
Oowan mpyooemKocmsp OuCYUnNIUHLL, 272 272
3E/ (uac)
U3 Hux uacoe npaxmuueckoil 0020MmMoeKuU 17 17
Ayoumopmnwie 3anamus, BCETo yac. 34 34
B TOM YHCJIE:
nexuu# (JI), (gac) 17 17
npaktuiyeckue/cemunapckue 3anarus  (113),
(1ac)
nabopaTtopubie paboTsl (JIP), (uac) 17 17
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmosamenvnasa paboma, Bcero (4ac) 2 2
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3ager, sx3amen (3auer, udd. 3au, OK3. OK3.
OK3.%%*)

*% ~
IIpumedanue: ~ xaHauAaTCKuUii SK3aMeH

4. ConepxaHue AUCLUILUIMHBI
4.1. Pacmnpezenenue TPyI0€MKOCTH TUCHHUILIIUHBI 110 pa3enaM U BUIaM 3aHATHIM.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabIUIE 3.

Tabmuna 3 — Pa3ensl, TeMbl AUCIUATIINHBI, UX TPYAOEMKOCTh

Pasnensl, TeMBI IUCIUTNIINHEI Jexumn | 113 (C3) P KII CPC
’ (gac) (qac) (dac) (qac) (dac)
CemecTtp 3
Pazzmen 1. AHaJOTOBBIE CII0KHO-(DYHKIIHOHAJIbHBIE )
0JIOKH
Paznen 2. O0mue CBECHNS O CUCTEMax Ha
KpUCTaIe.
Tema 2.1. O630p HOMeHKIATYpbl SOC BeAymIHx 4

(bUpM-TIPOU3BOAUTEIICH.
Tema 2.2. ApXUTEKTYpbl CUCTEM Ha KpUCTAILIE.
Tewma 2.3. Bupryaibabie KoMroHeHTHI (IP).

Pa3nen 3. SI3bIku onvcanus annaparypsl.

Tewma 3.1. O030p SA3BIKOB OMIMCAHUS arlapaTyphbl
Tema 3.2. OcoOeHHOCTH TIPEICTABICHHS 6 9 1
OnucaHus anmaparypsl Ha si3bike VHDL.
Tema 3.3. Bepuduxauus npoextoB Ha VHDL.




Paznen 4. CpezncTBa NOAEPKKU pa3paboTunKa
CUCTEM Ha KpHUCTaJljle.

Tema 4.1. DBOTIOLMOHHBIE TUIATHI.

Tema 4.2. Cpena Electric VLSI Design System 5 8 1
Tema 4.3. Cpena QUARTUS II.

Tema 4.4. Ytunura Qsys.

Tema 4.5. MoaenupoBaHue MPOIECCOPHOTO AIpa.

Hroro B cemectpe: 17 17 2

Hroro 17 0 17 0 2

HpaKTI/I‘-IeCKaSI IIOATrOTOBKA 3aKIK0YacTCA B HETTOCPECACTBCHHOM BBITIOJTHEHUHU
0o0ydJaronMMucs  ONpPEACNICHHBIX  TPYAOBBIX  (YHKIMHA,  CBS3aHHBIX C  Oymymien
npoecCHOHATBHON 1EATENbHOCTHIO.

4.2. CopepxaHue pa3/IesioB U TEM JIEKIIMOHHBIX 3aHATHIA.
Copep:xanHue pa3felioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Ta6n1/1ua 4 — CO,Z[Cp)KaHI/IC pasaciioB M TEM JICKOMOHHOT'O ITMKJIA

Howmep paznena HaszBanue u cogepkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
1 Pasnen 1. AHaIOroBbBIE CII0KHO-(YHKIIMOHATbHBIE OJIOKH.
OO1u1me cBefieHns1 00 aHAJIOTOBBIX CI0KHO-(YHKIIMOHAIBHBIX
OnoKax.
2 Pazgen 2. Ob6mue cBeneHus 0 cucTeMax Ha KpUcTalie.

Tema 2.1. O630p Homenkiarypsl SoC Begymux QupM-

MPOU3BOAUTETIECH.
Cucremsl Ha kpucramie ¢upm “Altera”, "Anadigm", "Atmel",
“Microchip”, "Texas Instruments", Xilinx. CpaBHUTEIbHBIH

aHayn3. OyHKIIMOHAJIbHBIE BO3MOYKHOCTH.

Tema 2.2. ApXUTEKTypbl CUCTEM Ha KpUCTAILIE.

Tunossie apxutektypsl. ITAUC. IIJIMC. Muxpomnporeccop.
Berpoennbie (hard) m BcrpamBaemsbie (soft) momynu. Moaynu
BBIYUCIIUTEIBHBIX sjiep. Moaynu mnepudepuidiHbIX YCTPOUCTB.
Monynu nopToB CONMPSIKEHUS ¢ BHEIIHUMHU yCTPOMCTBAMH.

Tema 2.3. Buprtyansuele komnoneHTsl (IP).  VYpoBHmM
NIPEICTABICHUS]  BUPTY&JIbHBIX  KOMIIOHEHTOB. I'eHepaTopsl
BUPTYaJIbHbIX KOMIIOHEHTOB

3 Paszpnen 3. SI3bIku onrcanus annaparypsl.

Tema 3.1. OG30p s3bIkOB omucanus amnmapatypbl: VHDL u
pacmmpenne AMS, VerilogHDL u pacmmupenne AMS, SysemC,
OpenCL. CpaBHUTENBHBIN aHasus. QyHKIMOHAIbHBIE
BO3MOXHOCTH.

Tema 3.2. OCOOEHHOCTH TIPEICTABICHUS ONUCAHHS aNIapaTypsl
Ha s3pike VHDL. ba3oBble KOHCTpYKIMM MOJEIEW Ha s3bIKE
VHDL. CrpykrypHoe omucaHue OOBEKTa MOJICTUPOBAHMUS.
IToBeneHueckoe OIACaHue 00BEKTa MOJIETTUPOBAHUS
HactpauBaemble mnapameTpbl Mojenu: OJOKH, MOANPOrpaMMBl,




(aitnbl. Hcnonws3zoBanue KOHCTPYKLUHI VHDL U1t
MOJICIIUPOBAHUS.

Tema 3.3. Bepuduxanus npoekroB Ha VHDL. Ontumwuzanus
ncxonublx komoB masi FPGA. Co3nmanume TeCcTOBBIX (paitioB
(testbench). TectupoBanue u Bepudukanys UGPOBLIX MOTYIICH.
CoBMecTHast CUMYJISIIMS.

Paznen 4. CpexactBa mNOAJEpK KU pa3pabdOTYMKAa CHCTEM Ha
KpHUCTAJLIE.

Tema 4.1. DBOTIOLMOHHBIE TUIATHI.

Tema 4.2. Cpena Electric VLSI Design System u [TAUC.

Tema 4.3. Cpena QUARTUS II. BeTpauBaemoe mporieccopHoe
sinpo Nios II.

Haznauenue u apxurekrypa npoueccopHoro siapa Nios I1.

Tema 4.4. VYrumura Qsys. Pa3paboTka  mpuKIagHOTO
nporpaMMHoro  obecmedenus.  Omiagka  MPOrpaMMHOIO
oOecrieyeHus.

Tema 4.5. MoaenrpoBaHue MpoUECCOPHOTO AIpa.

ApxuTtekTtypa BHyTpeHHeWd mmuHBI Avalon. IlogkmtoueHue K
POLIECCOPY MOJIb30BaTEIbCKUX YCTPOMCTB. Komanzst
nosp3oBarens. [lonaepkka OTIa 0uHbIX CPEICTB.

4.3. Ilpaktuyeckue (ceMUHAPCKHUE) 3aHITUS
TeMmbl mpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEJICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJI0EMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktudeckux | opmel IpakTUUECKUX | TpyLOEeMKOCTb, |IMPAaKTHUUECKOM | pasaena
n/m 3aHATHI 3aHATHI (dac) MOATOTOBKH, | JUCITHAI

(Jac) JIMHBI

Y4eOHBIM IJIAHOM HE IIPETyCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATHS
Tembl 1a0OpaTOPHBIX 3aHATHH M UX TPYJOEMKOCTh IIPUBEICHBI B Ta0IHILIE 6.

Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIO0EMKOCTh

N3 Hux No
Ne HaumenoBanue nabopatopHbIX paboT TpynOCMKOCTS, | IPAKTHUECKOH | pasyieia
n/m (uac) MOATOTOBKH, | AUCLUIT
(uac) JIMHBI
Cemectp 3
1 | IIpoekTrpoBaHue XK OyLIEero reaepaTopa 4 3
MOCIE0BATEIHLHOCTH UMITYJILCOB C
UCTIOJIB30BaHUEM IPpaUIecKOro peaaKTopa
cxeM Quartus I1
2 | [IpoekTupoBaHue XK IyIIEro reHeparopa 4 3




IIOCJICI0OBATCIILHOCTHU I/IMHy.HBCOB C
HCIOJIL30BaHMEM Ha s3bIka VHDL.

3 | MonenupoBaHue sIBICHUS Apede3ra 2 3
koHTakToB Ha [IJIMC Cyclone 4 EP4CE115 ¢
MCIOJb30BaHueM si3pika VHDL

4 | Pa3paboTka ycTpoiicTtBa reneparuu HIUM 2 4
curnanos Ha [IJIMC Cyclone 4 EP4CE115 ¢
ucrnosb3oBaHueM si3pika VHDL.

5 | Pa3pabotka mpomeccoproro siapa Nios 11 u 5 4
IPOrPaMMHOT0 o0ecTeueHust sl HeTo.

Bcero 17

4.5. KypcoBoe npoekTupoBaHue/ BBHITIOJIHEHHE KypPCOBOH PabOTHI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaromuxcs
Bunasl camocTosTensHON paboThI U €€ TPYA0eMKOCTh NPUBEIEHBI B Tabnuie 7.

Tabauna 7 — Bunel camocToaTeabHONU pabOThl M €€ TPYJOEMKOCTh

Bcero, | Cemectp 3,

Bun camocTosiTenbHOM paboThI
Jac yac

1 2 3

N3ydeHne TeopeTHuecKkoro MaTepuaia 5 )
nuctuiinabl (TO)

Kypcosoe npoekrupoBanue (KII, KP)

PacuerHo-rpaduueckue 3amanus (PI3)

Brinonnenue pedepata (P)

[ToaroToBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamnee 3aganue (/13)

KonTponbabie paboThl 3a0uHuKOB (KP3)

[ToaroToBka K MpOMEKYTOYHOM
atrectrauuu (ITA)

Bcero: 2 2

5. TlepedeHb y4eOHO-METOINISCKOTO 0OCCIICUCHUS
JUTSL CAMOCTOSITEIbHON pabOThI 00YUYaAIOUTUXCA MO TUCIUILUIUHE (MOIYITIO)
Y4eOHO-METOAMYECKUE MAaTepHallbl Il CAMOCTOSITEIBHONH pPaboThl OOYYArONIMXCSl yKa3aHBI B
ma. 7-11.

6. IlepedeHb MeYaTHBIX U AJICKTPOHHBIX YUCOHBIX U3IaHHUM
[TepeueHb eYaTHBIX U SJEKTPOHHBIX YUEOHBIX U3/IaHUI TIpUBEICH B TabuIe 8.
Ta6mmia 8— IlepeueHb MeYaTHBIX U JICKTPOHHBIX YUCOHBIX H3JaHUN

Komuectso 3x3eMInIsIpoB B
Mudp/ oubmorexe
URL apec bubnuorpaduueckas ccpuika (KPOME TIEKTPOHHBIX

AK3EMILUISIPOB)




621.3.049.77 | Hemynpos B., Maptun I'. Cucremsl-Ha- 5

H-50 kpucrasuie. [IpoekTupoBanue U pa3BuTHe
(2004). M. Texnocpepa. 2004, 216 c.
004.4(075) [IpoekTupoBaHUE CUCTEM HA MUKPOCXEMax C 27
I-91 MIPOrpaMMHUPYEMON CTPYKTYpOI: yueOHOe

nocobue / P. U. I'pymBunxuii, A. X.
Mypcaes, E. I1. Yrpromos. - 2-e u3z.,
nepepad. u jgom. - CII6. : BXB —
[TerepOypr, 2006. - 736 c.

004.4 C-60 | ConosbeB B.B. [IpoektupoBanue 1udpoBbIx 15
CHUCTEM Ha OCHOBE MPOrPaMMHUPYEMBbIX
JIOTUYECKUX UHTETPAIbHBIX CXeM /
B.B.ConoBses. - 2-¢ u3a., crep. - M.:
lNopsiuas nmuaus - Tenekom, 2007. - 637 ¢

004.4 Maxkcoung K. Ilpoekruposanue na [IJINC. 11
M17 ApXuTeKTypa, cpencTBa U MeToibl : Kypce
MoJto10ro 6omna: mep. ¢ anri. / K.

Makcouna. - M. : JIOJIDKA-XXI, 2007. -

408 c
004 CxemMoOTexXHHKa U cpeicTBa 9
A 62 NPOEKTHPOBAHUS IIUPPOBBIX YCTPOUCTB:

yuebHoe rmocobue / B. B. Amocos. - CII6. :
BXB - IletepOypr, 2014. - 560 c.

7. TlepedeHb 37IEKTPOHHBIX 00PAa30BATEIBLHBIX PECYPCOB
MH(POPMAIIMOHHO-TEIIEKOMMYHUKAIIMOHHOW ceTH «HTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa30BaTENbHBIX pecypcos UH(pOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn « HTepHeT», HEOOXOOUMBIX JUIS OCBOCHHUS JHCIUTUIAHBI
npuBeeH B Tabmmuie 9.

Tabmuna 9 — IlepedeHb SIEKTPOHHBIX 00pa30BaTENBbHBIX pPeCcypcoB HHGOPMALMOHHO-
TEJIEKOMMYHUKAaMOHHOMU ceTh «HTepHET»
URL anpec HanmenoBanue

http://citforum.ru/programming/embedded/languages/ | Py6anos B.B. O630p meTon10B
OIMCaHMs BCTPaWBAaEMOH ammaparypsl
Y TIOCTPOEHUSI HTHCTPYMEHTAPHsI Kpocc-
pa3zpaboTku

https://studfile.net/preview/6290352/ Kospurun b.H. Beenenue B
WHCTPYMEHTAJILHBIE CPE/ICTBA
MIPOSKTUPOBAHUS U OTJIAJAKH IU(POBBIX
ycrpoiicts Ha ITJIUC:
Y4eOHo-MeToan4YecKoe mocodue. M.:
MU®U, 2006. — 192 ¢
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8. IlepeueHpb nH(pOPMALMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOro oOecHeueHus,, HCIOJb3YEeMOro MpPHU OCYILECTBICHUH
00pa30BaTEILHOTO MpoIecca M0 AUCLHUILIUHE.
[lepedyeHp UCONB3yeMOro IPOrpaMMHOr0 obecrieueHus npejacrasieH B Tadbuuue 10.

Ta6muma 10— [lepeyeHs nporpaMMHOTo o0ecreyeHust

Ne i/ HaunmenoBanue

He npenycmotpeno

8.2. Ilepeuenn MH()OPMAITMOHHO-CIIPABOYHBIX CHCTEM,UCITOJIb3YEMbIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeuenb uCHONB3yeMbIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBIECH B
tabmuue 11.

Ta6mmma 11— Ilepeyerr nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaunmenoBauune

He npenycmotpeno

9. MatepuanpHo-TeXHIUUECKas 06aza
CocraB MarepualbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOW IS  OCYIIECTBIICHUS
00pa3oBaTeNbLHOTO MpoIiecca Mo JUCIUILINHE, TPeCTaBlieH B Tabmumel2.

Ta6ymmma 12 — CoctaB MaTepuagbHO-TEXHHUECKOM 0a3bl

No HaumeHnoBanue coctaBHOM 4acTu Howmep aynuropuu
n/n MaTepHaAIbHO-TEXHUUECKOH 0a3bl (mpu HEOOXOAMMOCTH)

MynbsTuMeauitHAS JTEKIUOHHAS ay AUTOPUS

2 | KounbroTepHslii Ki1acc

10. OnieHo4HBIE CpEACTBA 171l IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CPEACTBMJIA MPOBEACHUS IPOMEXKYTOUHOM aTTECTalUu
00yJaromuxcs Mo JUCIUTUIMHE TPUBEICH B Tabmuie 13.
Ta6ymma 13 — CocTaB OIEHOYHBIX CPEJICTB JUISl IPOBEICHUS MPOMEKYTOYHOM aTTECTAIIUH

By npomeXyToO4HOM aTTecTalnuu [IepeyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BONpocoB K 3K3aMEHY;
TecTrl.




10.2. B kadecTBe KpUTEPHEB OLEHKU YpPOBHSI CGHOPMHUPOBAHHOCTU (OCBOCHHMS)
KOMITETEHIMI 00ydarolmuMucs MpUMeHsieTcst S-0allibHasi MIKana OLUEHKH cPOpMHUpPOBAHHOCTU
KOMIIETEHIMH, KoTopas npuBejeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCHOIB30BATHCS
100-0annpHasi ~ MIKana  MOJAYJBbHO-PEUTHMHIOBOM  cHCTeMbl ~ YHHUBEpPCUTETa,  IpaBHiia
HCIIOJIb30BaHUSI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIUM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLeHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUHN

Or11eHKa KOMITETEHITUN

XapakTeprcTuka c(hOpMHUPOBAHHBIX KOMIIETEHIHIA
5-0ajubHAs IIKaJIa P (popmmp

— 00y4aroImiics TIyOOKO U BCECTOPOHHE YCBOMII IPOTPAMMHBIN MaTepua;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3JIaraer;

— ONMMpasiCh Ha 3HAHUSA OCHOBHOW W JIOTOJHHMTEIBHOW JIMTEPaTypHI,
«OTJIMYHO» TECHO TPHBA3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C TIPAKTHYECKOM
«3aUTEHO» JCSITeIbHOCTHIO HAITPABIICHHS,

— yMeJI0o 00OCHOBBIBAET M apPTyMEHTUPYET BbIIIBUTAEMbIC UM HJICH,

— JleJIaeT BBIBOABI M 000OIICHHS;

— CBOOOJIHO BJIQJIEET CHCTEMOM CIIEIMATIN3UPOBAHHBIX OHITHIA.

— O0y4arOIIMIACST TBEPJO YCBOWJI MPOrPAMMHBIA MaTepual, TPaMOTHO U IO
CYILIECTBY M3JIaraeT ero, OMMPasich Ha 3HAHKST OCHOBHOM JIUTEPATYPH;

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOIIIO» — YBSI3bIBACT YCBOCHHBIC 3HAHHWS C MPAKTHYCCKOH JCATCIBHOCTHIO
«3aUTEHO» HaTIPaBIICHUS;

— apryMEHTUPYET Hay4YHbIC TTOJIOKCHUS;

— JIeJIaeT BBIBOABI K 000OIIEHHS;

— BJIAJCET CUCTEMOM CIIENMAIN3UPOBAHHBIX OHITHIA.

— OOYYarOIIMIACST YCBOKJI TOJIBKO OCHOBHOWM TMPOTPAaMMHBIM MaTepuas, IIo

CYILIECTBY M3JIaraeT ero, OMMpasich Ha 3HAHKS TOJILKO OCHOBHOM JINTEPATYPBI;

— JIOTYCKaeT HECYIECTBEHHBIC OMIMOKN U HETOYHOCTH,

«YJIOBIIETBOPUTENLHO» | — UCTIBITHIBAET 3aTPYAHEHUS B MPAKTUUYECKOM INPUMEHEHUHM 3HAaHUU
«3AYTCHO HaIpaBIICHUS;

— cnabo apryMEHTUPYET Hay4IHbIC MTOJIOKEHNS;

— 3aTpyaHsAeTCA B (POPMYITMPOBAHUN BBIBOJOB M 0000IICHHUIA;

— YaCTUYHO BJIAJEET CUCTEMOM ClIelIMAIU3UPOBAHHBIX OHITHH.

— 00y4arOIINICS HE YCBOWII 3HAYUTEIIBHON YaCTH MPOrPaMMHOTO MaTepHaia;
— JIONyCKaeT  CYIIECTBEHHBbIE  OMMOKKM W  HETOYHOCTH  TIpHU
«HEYJIOBJICTBOPUTEIIHHO» | PACCMOTPEHUH TIPOOJIEM B KOHKPETHOM HAIpPaBJICHHH,

«HE 3aYTCHO» — UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHUI;,
— HEe MOXET apryMEHTHPOBATh HAYYHbIE TOJIOKEHUS;
— He GOopMYJIHPYET BBIBOJIOB H 0000IICHUI.

10.3. TunoBbie KOHTPOJIBbHBIE 3aJaHUS WM UHBIE MaTEpUaJIbL.
Bomnpocsr (3amaun) nis sKk3amMeHa mpeacTaBiIeHbl B Tadmmie 15.

Tabmuma 15 — Borpocs! (3agaun) 15 9K3aMeHa

Kon
Ne /it [Tepeuens BonpocoB (3amay) ajs SK3aMeHa T ——

1 Hcropus pa3sBUTHA, apXUTEKTYPbl 1 OCHOBHBIE [IK-1.¥ .2
xapakrepuctuku [IJINC u ITANC. 11K-4.3.1

2 [TpoexTrpoBanue Ha OCHOBE rpadudeckux cpeacts onucanus | [1K-1.V.2
arrnapaTHbIX CPEICTB. [IK-4.V.1

3 [IpoekTupoBaHHe Ha OCHOBE SI3bIKOB OIUCAHUS alapaTHbIX [IK-1.¥ .2
CPEICTB. [1IK-4.Y.1

4 Mapupyt npoextupoBanusi B CAIIP Quartus II. [IK-1.¥ .2
I[IK-4.V.1

5 Azpik VHDL. CtpykTypa onucaHus annapaTHbIX CPEICTB. [1K-4.3.1




6 OO6wbekto! u Tunibl VHDL. Onucanust KoHCTaHT, nepeMeHHbix, | [1K-4.3.1
CUTHAJIOB.

7 S3pik VHDL.Knaccel ¥ TUIIBI JAHHBIX. I1K-4.3.1

8 S3eik VHDL. CtpyktypHble Moaenu. Moaenu [IK-4.V.1
KOMOMHAIIMOHHBIX CXEM

9 S3eik VHDL. IToBenenueckue monaenu. Onepatop Process IIK-4.V.1

10 SAzpixk VHDL. Oneparops! ynpasienust: if u case. [1K-4.Y.1

11 A3k VHDL. [Tukibl. I1K-4.V.1

12 S3eik VHDL. ITognporpaMmsi. I1K-4.V.1

13 KoneuHbple aBTOMATHI, NX OnHcaHue Ha s3pike VHDL. IIK-4.V.1

14 Bepudukanus nmpoexroB Ha VHDL. I1K-4.B.1

15 Co3znanme TecTOBBIX (hailsioB (testbench). I1K-4.B.1

16 TectupoBanue u BepupuKanus Hu(POBbIX MOTYICH. IIK-4.B.1
CoBMecTHasi CUMYJISILIMSL.

17 ApxutekTypa nporueccopHsix suaep Nios II, ocHoBHBIE I1K-4.3.1
KOH(UTYpaIH CUCTEM.

18 Opranu3zanus naMsaTi B CUCTEMax ¢ npoueccopHbiMu sapamu | [1K-4.3.1
Nios II.

19 ApxutekTypa BHyTpeHHel muHbl Avalon. [loakmodyenue k I1K-4.3.1
MIPOLIECCOPY MOJIb30BATEIBCKUX YCTPOUCT

20 Mapuipyt npoektupoBanust SOPC u BozmoxxkHoctu CAIIP [1K-4.3.1
Quartus.

21 Cpena ModelSim Altera Edition. OcHoBBI miporiecca [1K-4.B.1
CUMYJISIITUH.

22 Cpena ModelSim Altera Edition. Co3ganue cTumyIioB ¢ IIK-4.B.1
nomoltIpio PegakTopa BpeMEHHBIX JUarpamm.

23 Cpena ModelSim Altera Edition. IIpocmotp u [1K-4.B.1
WHUIHAIA3AIHS] TAMSTH.

24 Cpena ModelSim Altera Edition. Komanap!l nHTEpakTUBHOM [IK-4.B.1
OTJIAJIKH.

Bompocsr (3amaun) s 3aueta / qudd. 3aueTa npeacraBieHsl B Tadbmuie 16.

Ta6mmia 16 — Boripocsl (3amaun) st 3auera / audd. 3auera
Kon
Ne i/ [Tepeuens BompocoB (3agau) Ans 3aueta / qud . 3aueta HHMKaTOpa

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

[lepeuenp TeM [ KypcOBOTO MNPOEKTUPOBAHUS/BBIIIOJHEHUSI KypCOBOM pabOThI
IpeJcTaBiIeHbI B Tabnuie 17.
Tabauna 17 — IlepeyeHs TeM Ui KYpCOBOIO IPOEKTUPOBAHHUS/BBIIIOJIHEHUSI KYPCOBOI pabOThI

[TpumepHbIil TepeyeHb TeEM JUIs KypCOBOTO MPOSKTHUPOBAHNUS/BBITIOTHEHUS

Ne n/m .
KYpCOBOH paboThI
Y4eOHBIM IJIAHOM HE TPEyCMOTPEHO
Bompocel st npoBeleHMS NIPOMEXKYTOYHOM aTTECTallUd B BUJAE TECTUPOBAHUS
MpeICTaBJICHBI B Tabmmie 18.
Ta6ymma 18 — [IpumepHslii TepedeHb BOIPOCOB ISl TECTOB
Ne . Konx
ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
/1 WHIUKAaTOpa
1 NHCTpYKIMSA: NPOYUTANTE TEKCT H YCTAHOBUTE COOTBETCTBHE. [K-1




S3bIKM ONMCAHUs aNnapaTypbl U UX Ha3HAYCHHE.

DJIEMEHT SA3bIKa Hcnonb3yercs

1. VHDL-AMS A. SBBIK omucaHuA ~ TOMOJOTUU U
MOJIETTUPOBAHUSl KaK YUCTO aHAJIOTOBBIX,
TaKk U CMELAaHHBIX (LH(pPO-aHATOTOBBIX)
CXeM Ha OCHOBE BCTPOCHHBIX MOeNeH
3JIEMEHTOB.

2. Spice B. Pacmupenne VHDL ans onucanus u
MOJICJIMPOBAHUS KaK YUCTO aHAJIOTOBBIX,
TaK U CMEIIAHHBIX (IIU(PPO-aHATOTOBBIX)
CXEM Ha BBICOKHX YPOBHSIX
MOBEICHYECKOTO U CTPYKTYPHOTO
OMHCAHUSI CUCTEM U KOMITIOHEHTOB.

3. Verilog-AMS C. Pacmmmpenue Oubmmoreku C-++ st
MOJICIIMPOBAHUS BCEBO3MOKHBIX
anmapaTHBIX CHCTEM Ha  Pa3jIM4yHOM
ypoBHe  aOcTpakumu, BKJIIOYas ©
aHAJIOTOBOE.

4. SystemC D. Pacmupenue Verilog mist onucanust u
MOJICTTUPOBAHUS KaK aHaJIOTOBBIX, TaK U
CMEIIaHHBIX CXEM Ha BBICOKHX YPOBHSIX
MOBEJIEHYECKOI0 U CTPYKTYPHOTO
OTHMCAHMSI CUCTEM U KOMITOHEHTOB.

K xa:xnoii no3unum, 1aHHOM B JIEBOM CTO0JI01e, Moa0epuTe
COOTBETCTBYIOIIYIO MO3ULHIO B IPABOM CTOJI0LE

IIpaBWJIbHBIN OTBET:

HHCcTpYyKIMSA: POYUTANTE TEKCT U YCTAHOBUTE
N0CJIeI0BATEIbHOCTD.

PaccraBbTe 3Tansl pa3paboTKu pelakcalnoOHHOTO TeHepaTopa
curHasna tumna measjip Ha OY B npaBUIIbLHON MOCIIEIOBATEILHOCTH.
A. Pacuér nepuoja cieoBaHus UMITYJIbCOB.

B. Bri6op ko3¢ dutinenTa neineHust BBIXOTHOTO HAPSDKSHUS IS
HeuHBepTHpytomero sxoaa OVY.

C. Pacuér genutens BBIXOJAHOTO HANPSKEHUS IS
HeuHBepTHpytomero sxoaa OVY.

D. TectupoBanue cxemsl ¢ noMmoupio SPICE MonenupoBanus.

3anummuTe COOTBETCTBYIOILYIO NOC/I€10BATEIBLHOCTH OYKB CjleBa
HAMNpaBo.

IIpaBWIbHBIN OTBET:

HNHCTpYyKIIMA: NPOYUTANITEe TEKCT, BbIOEPUTE NPABUJIbHbBII 0TBET
U 3alIUIIUTE APryMEHThI, 000CHOBBIBAKOIIHE BHIOOP 0TBETA

BribepuTe u3 HIKENIEPEUNCICHHBIX KOMIIOHEHT, KOTOPBIi
HCIIOJIB3YCTCA IJIA (bPIHI)TpaHI/II/I BBICOKOYAaCTOTHEIX ITYMOB B
AQHAJIOTOBBIX CXEMaX.

A. Kongencarop.

B. Pesucrop.

C. Tpanzucrop.




D. MHIyKTUBHOCTS.

IIpaBWJIbHBIN OTBET:

Hucrpykuus: [lpounTaiiTe TeKCT, BbIOEpHUTE NMPABUWIbHbIE
BAPHUAHTHI 0TBETA M 3aANMIINTE APIrYMEHThI, 000CHOBbIBAIOIIIHE
BbIOOP OTBETOB.

Vxkaxunre MCTOABI aHalIn3a, KOTOPBIC UCIIOJIB3YIOTCA AJIA IMPOBEPKU
XapaKTCPUCTHK aHaJIOrOBOM CXEMBI.

A BpemenHol aHanus.

B. Crartuueckuil ananus.
C. CrektpasbHbIi aHAIU3.
D. AC-ananus.

IIpaBUJIbHBIH OTBET:

HNHCcTpYKIMA: NPOYNTANTE TEKCT U 3aIMIINTE Pa3BePHYThII
000CHOBAHHBII 0TBET

Bpewmst Bo16opku u yaep:xanus B ALIIL — 31o

IIpaBU/IbHBIN OTBET:

HNHCTpyKIUSA: NPOYMTANTE TEKCT H YCTAHOBUTE COOTBETCTBHE.
[Ipumep Ha npaBuiia 1e Moprana juis si3eika VHDL

1. not(a and b) A. not(a) and not(b)

2. not(a or b) B. not(not(a) and not(b))
3.aand b C. not(a) or not(b)
4.aorb D. not(not(a) or not(b))

K ka:xnoi no3unum, 1aHHOM B JIEBOM €TO0JI01e, Moa0epuTe
COOTBETCTBYIOLIYIO MO3UIMIO B MPABOM CTOJI0LE

IIpaBUIbHBIA OTBET

HNHCTPpYKIUA: NPOYUTANTE TEKCT H YCTAHOBUTE
N0CJ1eI0BATEIbHOCTD.

PaccraBpTe 3Tansl NpOEKTUPOBAHUS IIEKTPUUECKUX CXEM
JIOTUYECKUX YCTPOMCTB B HY>KHOM MOCJIE0BATEILHOCTH:

A. CUHTE3 JOTUYECKUX CXEM.

B. Pazpabotka cnenudukaruii u TpeboBaHUH.

C. TectupoBaHue 1 BepHpHKaIIHSL.

D. OntuMu3anus cxeM.

3anuumuTe COOTBETCTBYIOILYIO NOCIEI0BATEIbLHOCTh OYKB CjIeBa
HANpPaBo

IIpaBuU/IbHBIN OTBET:

NHcTpyKuusi: npoYuTaiiTe TEKCT, BbIOepUTE NMPABUIbHBINA OTBET
U 3aIIMIIUTE APTYMEHThI, 000CHOBBIBAKOIIIME BHIOOP 0TBETA

Jlis npucBOEHMs 3HAYEHUN CUTrHalIaM B nponecce Ha VHDL
HCIIOJIb3YETCS OIIepaTop:

a) <=

b) =

c)=

d) =>

[1K-4




IIpaBWJIbHBII OTBET:

9 HNucrpykuus: IIpounTaiiTe TeKCT, BbiOepuTe NPpaBUJIbHbIE
BAPHAHTHI 0TBETA U 3ANUIINTE APTYMEHThI, 000CHOBBIBAIOIIHE

BBIOOP OTBETOB

1. 'U'", -- HeuHuumanu3upoBaHHBI.
2.'X', -- CHIIbHBIA HEU3BECTHEINA CUTHAIL.
3.'0", -- CunpHsprii 0.

4.'1", -- CunpHas 1.

5.'Z', -- BeICOKUI UMIIEIaHC.

6.'W', -- CnaOblii HEM3BECTHBIN CUTHAJI.
7.'L', -- Cna6srii 0.

8.'H', -- Cnabas 1.

9.'-' — He mMeeT 3HaUCHUS KaKOM CHTHAJIL.
10. Bce nepeuuncieHHsbIe.

IIpaBWJIbHBII O0TBET:

Jlnst onucaHus TOTUYECKUX CXEM WM uX MojaenupoBanus B VHDL
HCIIOB3YETCS CIEAYIONIEe MHOXKECTBO 3HAUYCHUN CUTHAJIOB:

10 NHCTpYKIMA: NPOYMTANTE TEKCT M 3aNNIINTE PA3BEPHYTHIH

000CHOBAHHBII 0TBET
Tabmuiia HICTHHHOCTH — 3TO Ta0JHIIa, ...

IIpaBWIbHbBII OTBET:

Kitoun nmpaBUIbHBIX OTBETOB pa3MelleHbl B puiioxxkenuu k PII/T.

Cucrema OILICHUBAHUSI TECTOBBIX 3aJaHUN

Ne VYKka3zaHus 00 OLIEHUBAHUIO

Pesynbrar onennBanms (0auibl, TOJTyYCHHBIC
3a BBITIOJTHEHUE \ XapaKTePUCTUKA
MIPAaBUILHOCTH OTBETA)

1 3ajaHue 3aKphITOro TUIIA HA
YCTaHOBJICHUE COOTBETCTBHSI CUUTACTCS
BEPHBIM, €CJIM YCTAHOBJICHBI BCE
COOTBETCTBHS (ITO3UILIUU U3 OJTHOTO
CTOJI011a BEPHO COTIOCTABJICHBI C
MTO3UIIMSIMU APYTOTO CTOJIOI1A)

ITomnoe COBITaZICHUEC C BEPHBIM OTBCTOM
olieHuBaeTcs 1 0amioM, HeBepHbIil OTBET WK
ero orcyrctBue — 0 6amioB (6o
YKa3bIBACTCS «BEPHO» \ «HEBEPHO)

2 3ajaHue 3aKphITOrO TUIIA HA
YCTaHOBJICHHUE MTOCIICIOBATEILHOCTH
CUHMTACTCS] BEPHBIM, €CITU MPABUIHHO
yKa3aHa BCs IMOCIIeI0BATEILHOCTD (P

[TostHOE CcOBMAICHIE C BEPHBIM OTBETOM
oreHUBaeTcs 1 Gayuiom, ecim AOMmyICHbI
OIIHUOKH WK OTBET OTCYTCTBYET — () 6asisioB
(1100 yKa3bIBACTCS «BEPHOY \ «KHEBEPHOY)

3 3anaHre KOMOMHUPOBAHHOTO TUIIA C
BBIOOPOM OJIHOTO BEPHOTO OTBETA U3
YeThIpeX MPeJIOKEHHBIX U
000CHOBaHHEM BbIOOpA CUUTAETCS
BEPHBIM, €CJIM MPAaBMIIbHO yKa3zaHa Ludpa
U IPUBEJICHBI KOHKPETHBIE apI'yMEHTHI,
UCIOJIb3yeMble IIPU BBIOOpE OTBETA

[TonHOE CoBIa/ieHHEe C BEPHBIM OTBETOM
oueHuBaercs | Gaymiom, HEBEPHBIH OTBET WIIN
ero orcyrctBue — 0 6amioB (mbo
YKa3bIBACTCS «BEPHO» \ KHEBEPHO))




4 3anaHre KOMOMHUPOBAHHOTO THUIIA C
BBIOOPOM HECKOJIbKUX BaPHAHTOB OTBETA
U3 TIPEIOKEHHBIX U PAa3BEPHYTHIM
000CHOBaHHEM BbIOOpA CUUTAETCS

[TonmHOE COBMaieHUE ¢ BEPHBIM OTBETOM
oneHUBaeTcs | Gaymiom, ecim AOMyIIeHb
OLMOKY WIIM OTBET OTCYTCTBYeT — () 6aoB
(11G0 yKa3bIBAETCS «BEPHOY \ «HEBEPHOY)

BEPHBIM, €CJIM IIPABUIIBHO YKA3aHbI
uupbl U NPUBEIEHBI KOHKPETHBIE
apryMEHTHI, HCIIOJIb3yeMble IPU BBIOOpE
OTBETOB

5 3aiaHue OTKPBITOTO TUIA C Pa3BEPHYTHIM
OTBETOM CUUTAETCS BEPHBIM, €CJIU OTBET
COBIAJIAET C 3TAJIOHHBIM 110
COJIEPKAHHUIO U MOJIHOTE

[IpaBuibHBIN OTBET 3a 3aIaHUE OLICHUBAETCS
B 3 Oasa, ecliv JomyleHa o/THa omroKa \
HETOYHOCTH \ OTBET MPABWIbHEIN, HO HE
MOJIHBIN - 1 Gam, ecnu momymieHo 6omee 1
omKOKH \ OTBET HEMPABUIILHBIHN \ OTBET
orcyrcTByeT — 0 6aimoB (OO0 yKa3bIBaeTCs
«BEPHOY» \ «KHEBEPHOY)

[lepeyeHb TeM KOHTPOJIBHBIX pabOT MO AWUCHUILIMHE OOYYaIOMIMXCS 3a0YHOU (OPMBI
o0yueHus, npeAcTaBiIeHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padOT

Ne n/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroguueckue  MaTepuaibl,  ONPEHECIAIOIINAE  IPOLEAYypbl  OLEHHWBAHUS
WH/AMKATOPOB, XapaKTEePU3YIOUIMX ATambl (OPMUPOBAHUS KOMIIETCHIMH, coJepxkKarcsi B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTHpYyOIIUX TOPAIOK M TMPOLEAypY
MIPOBEACHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOW aTTeCTallui 00yJaromuxcs
I'VAIL

11. Meroanueckue yka3zaHus i1 00YYarOIIUXCS 0 OCBOSHUIO JUCIIUILTAHBI

[enbto IUCHMILIMHBI SIBISETCS — MOJIYYEHHE CTYIAEHTaMH HEOOXOJUMbIX 3HaHUM,
YMEHUH U HaBBIKOB B 00JIaCTU IPOEKTHUPOBAHUS CUCTEM Ha KPUCTAJUIE C UCIIOIb30BAHUEM SI3bIKA
ormucanus annapatrypsl VHDL (Verilog HDL) u cpenst nonnepxku pazpadotunka Quartus II.

11.1. Meroauueckue ykasaHus Juisi OOYy4YalOLIUMXCSl IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuana

OCHOBHOE Ha3HAYEHME JICKLIIMOHHOIO MaTepuajnga — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riryOoOKoe W sICHOE H3JIOKEeHHe ydeOHoro marepuana. Ha3HaueHue cOBpEeMEHHOH JIeKLUU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYUYUTh BCIO MHQOPMAIMIO 10 TEME, a B OCBOCHUU
(yHIaMEeHTaNbHBIX NpOOJeM JUCHMIUIMHBI, METOJOB HAy4YHOrO TIIO3HAHMS, HOBEWIIMX
JOCTHKEHUM HayuyHOM Mblciu. B yueOHOM mporiecce JEKIUs BBIIOJHSAET METOA0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U UHPOPMALMOHHYIO (YHKUMHU. JIeKIUs pacKpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 001acTu 3HaHus, €€ npoOseMbl, JAaeT LeJbHOE MPEACTaBICHUE O IUCLUILIMHE,
IIOKa3bIBAECT B3aMMOCBS3b C IPYTUMHU JUCLUIIIIUHAMU.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00YUYaIOLIMMUCS JIEKIIMOHHOTO MaTepHaa:

— TIOJYy4Y€HHE COBPEMEHHBIX, LEIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUN, YPOBEHb
KOTOPBIX ONPEAENSAECTCS LENEBOM YCTAHOBKOM K KaXX0W KOHKPETHOU TEME;

— MOJy4eHHE OIbITa TBOPUECKOH pabOThl COBMECTHO C IPETO1aBaTelIeM;

— pa3BuTHE MNpOo(ecCHOHAIBHO-/IEIOBBIX  KAauecTB, JIIOOBU K
CaMOCTOSTEIIBHOIO TBOPYECKOTO MBIIILICHHUS.

IpeaMeTy U




— TOfABIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSITENIbHOM paboTHI;

— TIONy4YeHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAYKH U TEXHUKH U O
IIPOrHO3€ UX Pa3BUTHs Ha OJIMKalIINe TOfbl;

— HAY4YUTbCS METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACNISTH IJIaBHBIE MBICIU U
NOJIOXKEHUs, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, HOBTOPATh MX B  Pa3IUYHBIX
(dhopmMynupoBKax);

— TOJy4YeHHe TOYHOIO NOHMMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIeKUMOHHBI MaTepual MOXKET CONPOBOXKIATbCA JEMOHCTpalUed CIaujoB U
UCIIOJIb30BAaHUEM pa3laTOYHOrO MaTepuaja IpU MPOBEIEHUU KOPOTKUX MAUCKycCUH 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCIHUILIIHHE.

CtpyKTypa npeaocTaBieHHsl JEKIIMOHHOIO MaTepuaa;

— BBeJeHHe (COOOIIeHNEe TEMBI, 11eJH, TIaHa JIEKIHH, UCIOJIb3YEMbIX UCTOYHHKOB);

— OCHOBHasi 4YacTh (Mojaua CTPYKTYpPHUpPOBaHHOW HaydyHO U yueOHOW uHboOpmanuu,
paccTaHOBKa aKIEHTOB, BBIBOJIBI 10 KaXKIOMY IYHKTY);

— 3akmoueHue (00001IeHne OCHOBHBIX Ui, (hOpPMYIUPOBaHUE OOITUX BBIBOJIOB IO TEME).

11.2. Metoandeckue yKa3aHus I 00yUYaIOmUXCs M0 YYaCTHIO B CEMHHapax
He npexgycmorpeno.

11.3. MeTtoauueckue yka3aHus Ui OOYYaroIIUXCs IO MPOXOXKIACHUIO IMPAKTHUECKUX
3aHATAN
He nmpexgycmorpeno.

11.4. Metoauueckue ykazaHUs ISl OOYyYalOIIUXCS IO BBINOJHEHHIO J1aOOpaTOPHBIX
pabor

B xozme BbIMOMHEHHA J1a0OpaTOpHBIX paboT oOyyaromuicss MOJDKEH YIriayOuTh U
3aKpenuTh 3HAHWS, TMPAKTHYECKHWE HABBIKH, OBIAJIETh COBPEMEHHON METOIMKOW M TEXHHKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBAJIU(HUKAMOHHONW XapaKTEPUCTHUKOW 0O0ydaromerocs.
Brimonaenne 1abopaTOpHBIX pabOT COCTOMT U3 3KCIIEPHMEHTALHO-TIPAKTHYECKOH, PacyeTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOTIPHUITUH.

Brimonnenne mabGopaTopHBIX PabOT 00y4YarOmMUMCS SIBISAETCS HEOTHEMJIEMOW YacThIO
U3yUYeHHs] JTUCLHMIUIMHBI, OIpeNeiseMOil ydeOHbIM IUIAaHOM, W OTHOCHUTCS K CpPEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIISTYIOIINX OCHOBHBIX 3a/1a4 00yJaromierocs:

— TMNpHOOpPETCHHWE HAaBBIKOB WCCICAOBAaHHMS TMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PaAMKax JJaHHOW JUCIHUILINHEI;

— 3aKpeIUICHHE, Pa3BUTHE W JIETAIM3AlUs TEOPETHYECKUX 3HAHHWH, MOJTYYCHHBIX Ha
JCKIIHSIX;

— ToJlyuyeHHe HOBOM MH(OpMAIUH [0 HU3y4aeMOW AUCLUILINHE,

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja0OpaTOpHBIM
00opyTI0BaHUEM U MPUOOPAMH.

3amanue B TpeOOBaHUA K MPOBEACHHMIO JJA0OPATOPHBIX padoT

3amaHue ¥ TpeOOBaHUS K NPOBENEHUIO JTa0OpaTOPHBIX PaboOT (HOPMYTUPYIOTCS A
KaXJOH paboThl TperojaBaTeleM, a TakXkKe NPUBOAIATCS B METOIUYECKHX YKa3aHMAX
[IpoextupoBanne CBUC u Cucrem-nHa-kpucraiie: yued.-meron. nocooue / H. A. MatBeesa, E.
A. CyBopoga, 0. E. lleitaun. — CII16.: 'YAIL 2016. - 51 ¢

CrpykTypa ¥ hopMa 0TYETA O JaOOpaTOPHOM padoTe

1. TuTynbHBIN THCT

2. llenb 1 3amaun pabOTHI.

3. TeopeTnueckue CBEJICHUS O METOIaX PEIICHHUs TOCTABIIEHHBIX 3a7ad.
4. Cxema J1abopaTOpHON YCTAaHOBKH




5. Pe3ynbTarhl U3MEpEHUN U PacUETOB.
6. I'paduueckre 3aBUCUMOCTH.
7. BBIBOIBI.

TpeboBanus K 0(hOPMIICHHUIO 0TYETA O JJA0OPAaTOPHOM paboTe

Otyer mo maGopatopHOil pabore 0hOPMIIIETCS B COOTBETCTBHH C TPEOOBAHHSIMHU TIO
oopmiennto TekcToBbiX gJoKyMeHToB o 'OCT 7.32-2017 URL: http://regstands.guap.ru/db/
docs/gost 7.32-2017.pdf.

11.5. Meroaudeckue yKa3zaHUs I OOYYarONIMXCs MO TMPOXOXKIACHHIO KypCOBOTO
MIPOEKTUPOBAHUS/BBITIOIHEHUSI KYPCOBOM pabOTHI
He npexycmotpeHno.

11.6. Metoandeckue yKazaHus s 00y4arOmUXCs 10 MPOXOKICHUIO CAMOCTOSITEIIbHON
paboThI

B xoze BBIOTHEHHS] CaMOCTOSTENBHON pabOThl, OOyYaIOUIHiiCs BBINOIHSAET paboTy Mo
3aJJaHUI0 M TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelis, HO 06e3 ero HernocpeacTBEHHOro
y4acTusl.

Jns oOyvaromuxcst 1mo 3aoyHoOM ¢opme 0O0ydeHus, camMocTosiTeNbHas paboTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mnporuecce BBINONHEHHUsSI CaMOCTOSITENBHONW paboThl, y oOydaromierocst popMHpyeTcs
1enecooOpa3Hoe MJIaHUpOBaHUE pabodyero BpeMeHHU, KOTOPOe MO3BOJISIET UM pa3BUBATh YMEHUs
U HaBBIKM B YCBOCHHMU W CHUCTEMAaTH3allMM NPHOOpeTaeMbIX 3HaHUM, 00ecrednBaeT BBICOKUI
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOy4YeHHs, MOMOIaeT TMOJYYUTh HABBIKUM TOBBIILICHUS
npo¢ecCHOHAIBHOTO YPOBHS.

MetoauueckumMi  MaTepuajiaMH,  HANpaBSIONIMMH  CaMOCTOSITENIbHYIO — paloTy
00yYaroMUXCSSIBIIACTCS YUeOHO-METOINYECKUN MaTepHall 1o TUCIHUILIHNHE.

11.7. Metoauueckue ykazaHus Ui OOyYaroIUMXCsd IO TPOXOXKACHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymui KOHTpPOJIb YCIIEBAEMOCTH IIPENYCMAaTpUBAaeT KOHTPOJIb KayecTBAa 3HAHUU
00yyaroImuxcs, OCyIECTBISEMOrO B TEYEHUE CEMECTpa C LIeJbI0 OLEHMBAHUSA XOJla OCBOEHUS
JUCLIUTIIINHBL.

Cucrema OLEHOK IPHU IMPOBEACHUM NPOMEKYTOYHOM aTTECTalMM OCYIIECTBISAECTCS B
cooTBeTCTBUM C TpeboBanusMu [lomoxkeHnit «O TeKkyleM KOHTPOJIE YCIIEBAEMOCTH U
MIPOMEXYTOUYHOM arrectauuu cryfgeHToB ['YAIL, oOydaromuxcss mo mporpaMMe BBICILIErO
oOpazoBanusi» M «O MOIyTBbHO-PEHTHHIOBOM CHCTEME OLIGHKHM KadecTBa y4eOHOM paboTh
cTyneHToB B ['YAIDy.

11.8. Meroauueckue ykazaHus ISl 00yYarOIIMXCS MO MPOXOKIECHUIO MPOMEKYTOUHOM
aTTECTaLlNN.

[IpomexyTounas  arrectauus  oOydalIIMXCS  NpeAycMaTpUBAaeT  OLICHWBAaHUE
IPOMEKYTOUHBIX M OKOHYATEJbHBIX Pe3yJbTaToB 00yueHHs 1Mo AucuuminHe. OHa BKJIIOYaeT B
ceOst:

— D9K3aMeH — (¢opMa OLEHKH 3HaHWH, MOJYy4YEHHbIX OOydarolMMcs B Ipolecce
U3yUYeHHs BCeW AMCUMUIUIMHBI WK €€ YacCTH, HAaBBIKOB CaMOCTOSTENIbHONW paboThl, CHOCOOHOCTH
NPUMEHATh MX JUIA PEIICHHs NPAKTUYECKUX 3aJad. OJK3aMeH, Kak IpaBUiIO, IMPOBOAWUTCA B
NEPUOJ HK3aMEHALIMOHHOW CECCHMM M 3aBEpLIAETCS AaTTECTAllMOHHOM OLIEHKOW «OTJIIMYHOY,
«XOPOILOY», «YAOBIECTBOPUTEIBHO», «HEYIOBIECTBOPUTEIHLHOY.

Cucrema OILIEHOK IPH NIPOBEACHUM IPOMEXKYTOUHOM aTTECTAllMU OCYIIECTBISIETCS B
COOTBeTCTBUU ¢ Tabmumeit 14 wu TpeboBanusmu Ilonmoxkennit «O TekymeM KOHTpoOJIe
yCIEBAEMOCTHU U NMPOMEKYTOUHOM arTecTanuu ctyaeHToB ['Y All, oOyuaromuxcs 1o nmporpaMme



BhIcIIero oOpas3oBaHus» U «O MOIYJIbHO-PEHTHHTOBOM CHUCTEME OLIEHKM KadecTBa y4eOHOH
paboTel ctynenToB B 'Y AIT».



JIuct BHEceHUs! U3MEHEHUH B pabouyro MporpaMmy AMCHUIUINHBI

Jlata BHECeHHS
W3MEHEHHUH U
JOIIOJIHEHHUIA.

IToammcek BHECIIETO
W3MEHEHHUS

CopeprxkaHue U3BMEHEHUM U JOTIOTHEHUI

Jlata 1 Ne

IIPOTOKOJIA
3acelaHus
Kadenpsl

Iloanuce
3aB.
kadeapoit
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