MHUHUCTEPCTBO OBPA30BAHUSA U HAYKHU
POCCHUIMCKOMH ®EJIEPAIINU
denepanabHOE rOCYIaPCTBEHHOE OIOKETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«BOpPOHEKCKUN IOCYIapCTREiiihiii TEXHUUECKUM YHUBEPCUTET»

Y TBEPXIAIO

77 PadUOTCXHUKHU U 3JICKTPOHHUKHU

Lovan pakynnsy

_"F'_j/é ‘ / B.A. HeGonbcun /
7 «30» asrycra 2017 .

PABOYASA ITPOT'PAMMA
JTACIHUATUIAHBI

«CnermammsupoBadabie BUC u verporictBa G VHKIIMOHAJIBLHON
YIEKTPOHUKH B IIPUOOPOCTPOCHUL

Hanpasiaenue noaroroBku 12.03.01 [IpubGopoctpoenue

IIpo¢uas [IpubopocTpoeHue

KBamupukanus BoIycKHMKA OakanaBp

HopMmaTuBHbIii mepuoa o0yvyennst 4 rona/4ronmau 11 m.

dopma o0ydeHnsi o4Has / 3a04Hasl

I'on nauaia nmoaroroBku 2017

2
T

ABTOp MpOrpaMMsI ") /Tuporos A.A./

3aBenytomuii kadenpoi
KoncrpyupoBanus u

POU3BOICTBA
paauoaniapaTtypbl / MyparoB A.B./
fi
Pykosogutens OITOIT ’/Pl\"i/z/ /Myparos A.B./
t‘J'! P

Boponex 2017



1. HEJIM A 3AJTIAYN TUCIHUAUITJINHBI

1.1. Heau aucuMmiIvMHbI

u3yyeHue 0a30BbIX MOHATHM B 00JacTU LHUPPOBOH CXEMOTEXHHKH U
00pabOTKM CHUTHAJIOB, TMOJATOTOBKA KBAIM(UIIMPOBAHHOTO IMPOCKTUPOBIIUKA,
o0JlajaloIiero  J0CTaTOYHbIM ~ 00beMOM 3HaHUM B oOsactTu  HUGPOBOI
CXEMOTEXHUKH, YMEIOIIero paspabareiBaTh  LUQPPOBBIE  YCTPOHCTBA  C
UCITOJIb30BaHUEM SI3bIKOB OIMCAHUS aIlllapaTyphl.

1.2. 3agaun ocBOeHUSA TUCIUIIIIHHBI

1. oOyueHHEe OCHOBHBIM IOHSATHSIM, MOJCIISIM M TapaMeTrpaM JIOTHYECKUX
3JICMEHTOB

2. moyly4eHue mpeAcTaBieHus: 00 ocHOBax UpPOBOH 00pabOTKU CUTHANA U
uX 00JIaCTH IPUMEHEHHUS

3. mony4yeHue 3HAHWK B 00JIACTH MPOEKTUPOBAHUS U PAOOTHI OCHOBHBIX
TUTIOB ()YHKIIMOHATBHBIX y3J10B MU(PPOBON CXEMOTEXHUKH IMOJYUCHUE HABBIKOB B
0o0JaCTH  TPOSKTHPOBAaHMUS  MUQPPOBBIX  YCTPOMUCTB C  HMCIOJb30BaHHUEM
COBPEMEHHBIX TIPOTPAMMHBIX KOMILJICKCOB

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucuurimnaa «Cnenuanu3upoBaHHbIC BUC 51 YCTpPOMCTBA
(GYHKIIMOHATBHOM 3JIEKTPOHUKH B TPUOOPOCTPOCHUI» OTHOCUTCS K JUCIUIUIMHAM
4acTH, popMUpyeMoii ydacTHUKaMU 00pa30BaTeNbHBIX OTHOIIEeHU Ooka b1.

3. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYUEHUA 110
JANCHHUIIJIMHE

IIpouecc wm3yuenuss gucuuiuinebl  «CrenuanusupoBanible BUC wu
yCTpOHCTBA (DYHKITMOHATILHON AJIEKTPOHUKH B MIPUOOPOCTPOCHUMY HAIMpPaBIEH Ha
dbopmMupoBaHue CIETYIOMUX KOMIIETCHIUN:

ITK-2 - rOTOBHOCTBIO K MAaT€MaTHU4YE€CKOMY MOJEIIMPOBAHUIO MPOLECCOB U
00BEKTOB MPUOOPOCTPOCHUS U MX HCCIIEIOBAHUIO Ha 0a3e CTaHIAPTHHIX MAKETOB
ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHMS M CAMOCTOSATEIBHO pa3pabOTaHHBIX
IPOrpaMMHBIX MTPOJTYKTOB

Pe3yabTaThl 00yueHus, XapaKTepU3ywIimue

Komnerenuus
c(hOpMHPOBAHHOCTH KOMIIETCHIIMHT
[IK-2 3HaTh COCTaB U METOAMKY pa3pabOoTKH Mojesel udpoBbIX
(GYHKUMOHAIBHBIX Y3JIOB C HCIOJIb30BAHUEM CXEMHOI'O
penakropa

YMmeth pazpabarsiBaTh U(PpOBbIE (PYHKIIMOHATIBHBIE Y3JIbI C
UCIIOJIb30BAaHMEM  OWONMOTEK CTaHIApTHBIX  JJIEMEHTOB,
MOJICJIMPOBATh M MOJy4YaTh MX BPEMEHHBIE TaPAMETPhI

Bnagers HaBbIKaMu OTJIAIKHM W BepUPHUKAIMN MOJAETCH
IU(QPOBBIX  (PYHKIUOHAIBHBIX  y3JI0B, PEAJIH30BBIBAThH
IPOTOTHIIBI YCTPOMCTB € UCIIOJIB30BAaHUEM OTJIAJOYHbIX IJIAT




4. OFBEM JUCHUIIJINHBI
«CrneunanmsupoBanusle  bBUC u

OO6masi TPYJIOEMKOCTh JAUCIUTLINHBI

yCTpoicTBa (YHKIIMOHAIBHON SJIEKTPOHUKH B MPUOOPOCTPOCHUU» COCTaBIISIET 4

3.€C.

PacnpeneneHI/Ie TPYAOCMKOCTHU JUCHUILIMHEBI 110 BUIAM 3aHATUN

o4yHast popma 00yueHust

. Bcero | Cemectpnl

Bunbl yue6HOM paboThI HACOB 7
AyaUTOpPHBIE 3aHATHS (BCEro) 54 54
B Tom yucie:
Jlexumn 18 18
JlabopaTtopHsbie paboTsl (JIP) 36 36
CamocTosiTeibHAsA paboTa 90 90
Buabl npoMeXyTOUYHOW aTTeCTalluu - 3a4ET C n n
OIIEHKOM
OO6m1ast TPy 10€MKOCTb:
AKaJIEMUYECKUE YaChl 144 144
3a4.¢]. 4 4

3a04Has popma 00y4yeHUs
. Bcero | Cemectpsl

Bunsr yaeOHoi paboTh HACOR 9
AyYAUTOPHbBIE 3aHATHS (BCEro) 18 18
B ToMm uncie:
Jlexkimun 6 6
JlabopaTopnsie pabotsl (JIP) 12 12
CamocTosiTeIbHasA paboTa 122 122
Yachl Ha KOHTPOJIb 4 4
Buabl npoMeXyTOUYHOW aTTeCTalluu - 3a4ET C n n
OIIEHKOM
OO6m1ast TPy 10€MKOCTb:
aKaJeMHUYECKHE Yachl 144 140
3a4.¢]. 4 4

5. COJAEPYKAHME JUCLHUTIIAHBI (MOIY.JIST)
U pacnpeaesieHue

5.1 Copaepxkanue pa3jaesioB
TPYAOEMKOCTH 10 BUAAM 3AHATHH

AUCIHHUIIJINHBI

o4yHas popma 00yyeHuUst

Ne

HaunMenoBaHue TeMbI
/1

ConepxaHue pasnena

Jlab.
3aH.

Jlekn

CPC

Bcero,
qac

1 |IIpoextupoBanue 1.
IU(PPOBHIX mdpaTopoB U AemNPpPaTopoB.

[Tpunnune! moctpoeHus M (QyHKIHOHHPOBAHHS

12 12

24

48




(YHKIMOHAIIBHBIX Y3JI0B
KOMOWHAIIMOHHOTO THITa
HA BEHTHJIBHOM yPOBHE

2. IlpuHUMOB TOCTpOEHHS W (QYHKIMOHUPOBAHMSA
MYJIBTUIUIEKCOPOB. Peann3aius 1eMyJIbTHILICKCOPOB.
3. Ob6mue cBeneHuss 00 apuHMETHIECKUX MUPPOBBIX

MOZIEITIPOBAHUS y3nax. Ilomycymmaropsl. IlomHele  cymMMaTopBhI.
[Mudpossie KOMIapaTOpHI.
4. Ilpeobpa3zoBarenu  KOJOB,  KJAcCU(DUKAIIHS
JIBOMYHBIX KOJIOB M MIX CHHTE3.
2 [IIpoexTupoBaHue 1. Tpurrep kak >J€MEHT MaMATU: CTPYKTypHas cxema
(POBBIX TpUTTEpa, pOJIb COCTABILSIOMIMX dYacTeil Tpurrepa,
(YHKIMOHANIBHBIX y3JI0B |Ha3HAUE€HHWE BXOJOB TPHUITEpPAa. ACHHXPOHHBIA U
[OCJIE0BAaTEIbHOCTHOIO |CUHXPOHHBI TPUITEPHI. Acunxponnsii RS —
THIIA HA BEHTUIBHOM TPUITEP, OJHOCTYIECHYATBbIA CHHXpOHHBIH RS -
YpOBHE MOJICTPOBaHys |Tpurrep, D — Tpurrep co CTaTMYECKUM U
JMHAMAYECKUM BXomamu, JK-tpurrep: cxema, Tabnuiia
HUCTUHHOCTH, NepeKIToYaTesbHast GbyHKIWS,
¢yukimonupoBanue. [IpeobpasoBanue JK — tpurrepa B 12 12 24 48
RS —, D —, T —tpurrepsL.
2. Pernctpsl XpaHeHUs, CABUTAIOIINE, PEBEPCUBHBIC.
PeructpoBble fmemUTENHM YAaCTOTBI M T€HEPATOPHI
TICEB/IOCITY YA HBIX IIOCIIEJOBATEILHOCTEH.
3. IlpuHnumel moctpoeHHs W (QYHKIHOHHPOBAHHS
CYMMHUPYIOIINX, BBIYUTAIONMX M  PEBEPCHBHBIX
cueTynkoB. CrocoOb! 0OecedeH s 3alaHHOTO MOIYJIS
cuera.
4. IludpoBbie aBTOMATHI
3 |Peanmzauus u 1. IIporpammupyemsbie soruueckre marpuisl ([1JIM),
BepuduKanus Mojieel  |mporpamMmupyemas  MatpuuHas  sormka  (IIMUJD).
I (pPOBBIX Bbazossie MaTpUYHbIC KpHCTaJLIbL (BMK).
¢yHnkimoHanbHEIX y310B |[Iporpammupyemsie ctpykrypsl CPLD u FPGA.
C MCIOJIb30BaHUEM 2. IlporpamMmupyemble JIOTHYECKHE HHTErpajlbHbIe
omnanounbix wiat [IJIUC |cxembr (INIMC) Ttuna FPGA. OOmume cBeneHwus.
ADpXUTEKTYpa 1 OCHOBHBIE MOJYJIU IIPOTPaMMHPYEMBIX
JIOTHYECKUX HWHTErpalbHBIX cxem THma FPGA.
Jlornyeckue ONOKH, cHUCTeMa KOMMYTAIMH, OJOKH 12 12 24 48
BBOJa/BBIBOJIA.
3. Hcnomp3oBaHue CcXeM C IPOrpaMMHpYyeMOH
ctpykrypoit (IIJIMC). MapuipyT nHpoeKTUPOBAHUS
miudpossix ycrpoiicts Ha I[TJIUC. Iporpammupyemsie
JIOTHYECKHe HHTerpanbHbie cxeMmbl Xilinx cemeiicTBa
Spartan 3E.
4. Ctpykrypa «Cucrema Ha kpuctamie» u «Cucrema B
KOITyCe»
Hroro 36 36 72 144
3a09YHadA (l)opMa Oﬁy‘leHHH
Ne HaumeHoBaHMEe TeMBbI Copepxanue pasjena Jlekng JIab. CPC Beero,
/1 3aH. Jac
1 |IIpoexrupoBanue 1. IlpuHDMOBI NOCTpOeHUS ¥ (YHKIMOHHPOBAHUS
1 dpoBBIX mr(ppaTopoB K AemudpaTopoB.
(YHKIMOHANBHBIX y310B |2. IlpuHUMIBI HOCTpoeHMs U (YHKIHOHHPOBAHUS
KOMOMHAILMOHHOTO THMA |MYJIbTHILIEKCOPOB. Peanu3arys 1eMyIbTUIIIIEKCOPOB.
Ha BEHTHJIbHOM ypoBHe |3. OOmiue cBepeHus 00 apudmernueckux uppPOBBIX 2 4 40 46
MOZIEITNPOBAHUS y3nax. Ilomycymmaropsl. IlomHele  cymMMaTophI.
Ludposreie kKoMmapaTopbl.
4. IlpeobpazoBarenu  KOJOB,  KJACCHU(DUKAIIHS
JIBOMYHBIX KOJJOB M MIX CHHTE3.
2 |[IpoextupoBanue 1. Tpurrep kax »JIeMEHT HaMATH: CTPYKTypHas cxema
1 (pPOBBIX TpUITEpa, pONIb COCTABISIOMIMX 4YacTeil Tpurrepa,
(YHKLMOHAIBHBIX y3JI0B [HAa3HAUYCHHE BXOJOB Tpurrepa. ACHHXPOHHBIH WU
[IOCJIEA0BATEIbBHOCTHOTO |CUHXPOHHBIA  TPUITEPHI. Acunxponusiii RS —
THIIA HA BEHTUJIEHOM TPUITEp, ONHOCTYNEHYATHIH CHHXpOHHBIH RS -
YpOBHE MOJICIPOBaHysA |Tpurrep, D — Tpurrep co CTaTMYECKUM U
JUHaMHYeckuM Bxomamu, JK-tpurrep: cxema, Tabmmina ’ 4 40 46

HCTHHHOCTH, NepeKITIoYaTesbHast GyHKIWS,
¢ynxuuonuposatnue. [Ipeobpasosanne JK — Tpurrepa B
RS —, D —, T —tpurrepsL.

2. Peructpsl XpaHeHHs], CIBUTAIOIIUE, PEBEPCUBHBIE.
PeructpoBble fmemUTENH YAaCTOTBI M T'€HEPATOPHI
IICEBIOCIYYaliHBIX IIOCIIEA0BATEIBHOCTEH.

3. IlpuHOMOBI TOCTpOCHHS M (PYHKIMOHMUPOBAHUS




CYMMHpYIOIIHX, BBIYMTAIOIMX W  PEBEPCHUBHBIX
cueTuukoB. CriocoObl obecredeHus 3a1laHHOTO MOy ISt
cyera.

4. lludpoBbie aBTOMATHI

3 |Peamusanus u 1. Ilporpammupyemsie sioruueckue marpuust (IIJIM),
BepuduKanus Mojiesiel  |mporpamMmupyemas  matpuyHas — sormka  (IIMUJD).
IU(POBBIX BazoBbie MaTpU4HbIC KpHCTaJLIbI (BMK).
¢dyukimonanbHeIX y310B |[Iporpammupyemsie ctpykrypsl CPLD u FPGA.

C UCTIONIb30BaHUEM 2. Ilporpammupyemble JIOTHYECKHE HHTErPaTbHBIC

otnagounbix wiat [IJIUC |cxempr (IJIMC) tuna FPGA. OOmue cBeneHwus.
ADpXHTEKTYpa 1 OCHOBHBIE MOJIYJIN IIPOTrPaMMHUPYEMBIX
JIOTUYECKUX UHTerpalpHbIX cxem Tuna FPGA.
Jlormyeckue OJIOKH, CUCTEMa KOMMYTAIMH, OJIOKH 4 4 40 48
BBOJIa/BBIBOJIA.

3. Hcnonp3oBaHue cxeM C IpoOrpaMMHpyeMoi
crpykrypoir (IIJIMC). MapupyT HpOEeKTUPOBAHUS
g posbix yerpoiicte Ha IIJIUC. TIporpammupyembie
JIOTHYECKHE HMHTErpanbHble cxeMbl Xilinx cemelcTBa
Spartan 3E.

4. Crpykrypa «Cucrema Ha kpuctamie» u «Cucrema B
KOITyCe»

Htoro 8 12 120 140

5.2 Ilepeyenn 1a00paTOPHBIX PAdOT

Ykaxure nepedeHsb J1adopaTopHbIX paboT

1. IIpoexktupoBanue u Bepudukanus mudpaTopoB u aemudpaTopoB B
CHUCTEME aBTOMATHU3UPOBAHHOIO MPOEKTUPOBAHUSI.

2. [IpoexktupoBanue ¥ BepUPHUKALUS  MYJIbTUILIEKCOPOB U
JNEMYJIBTUILIEKCOPOB B CUCTEME aBTOMATU3UPOBAHHOIO TPOEKTUPOBAHMSL.

3. [IIpoexktupoBanne W BepuUPUKAIUSI CYMMATOPOB U IU(POBBIX
KOMIIapaTOPOB B CUCTEME aBTOMATU3HUPOBAHHOIO TPOECKTUPOBAHMSL.

4. TlpoexTupoBanue U Bepudukamms nmpeodpazoBareneil KOJAOB B CUCTEME
ABTOMATU3HPOBAHHOTO TPOECKTUPOBAHHSL.

5. IIpoextupoBanue u Bepudukauus tpurrepoB RS, JK, D, T - tuna B
CUCTEME aBTOMATU3UPOBAHHOTO TPOECKTUPOBAHMUS

6. IlpoextupoBanue W  BepuuKanuus  PpPErucTpoB B  CUCTEME
aBTOMATU3UPOBAHHOTO TPOECKTUPOBAHMS

7. IlpoextupoBanue U  BepuUUKAIMS  CUYETYUKOB B  CUCTEME
ABTOMATU3UPOBAHHOTO IPOECKTUPOBAHUS

8. IlpoektupoBanue u BepudUKalMs LUPPOBBIX ABTOMATOB B CHUCTEME
aBTOMATU3UPOBAHHOTO IPOEKTUPOBAHMSI

9. ®usnyeckas BepuduKanus HUGPOBBIX YCTPOHCTB C HCIOJIb30BAaHUEM
otnanounblx mwiat [TIJIUC

10. Pa3paGoTka mnporpaMMHOro HHTep(eiica KiaBUaTypbl OTJIAJOYHOU
mnatel [IJIMC

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBMM C y4eOHBIM IUJJAHOM OCBOCHHME JUCUUIUIMHBI HE
pe1yCMaTPUBAET BBINOJIHEHUE KYpCOBOTIO MpoeKTa (padoThl) WIM KOHTPOJIbHON
paboTHI.

7. OHEHOYHBIE MATEPHAJIbI U151 HPOBEJEHUWA
ITPOMEXYTOYHOU ATTECTAIIMM OBYYAIOHIUXCH 11O




TV COUTIINHE

7.1. Onucanue mokasaresjeil 1 KpUTepueB OLEHUBAHUA KOMIIETeHINH
Ha Pa3JIMYHBIX dTanax ux GopMupoBaHHsl, ONMUCAHUE KA OLlCHUBAHUS

7.1.1 DTan TeKynero KOHTPOJisi

Pe3ynbTaThl TEKYLIETO KOHTPOJISI 3HAHUM UM MEXKCECCHOHHOW aTTeCTallluu
OLICHUBAIOTCS 110 CIEAYIOIIEH CUCTEME:

«aTTEeCTOBaHY;

«HE aTTECTOBAH).

PesysabTaThl 00y4eHus,

Komme- XapaKTepu3ylomue Kputepun
P PH3yIOm p p ATTecTOBaH He aTrecToBan
TEHIUSA c(hopMHPOBAHHOCTH OLlCHUBAHUSA
KOMIIETEHIIHH
IK-2 3HaTh  coctaB  M|AkTHBHas paboTa Ha mpakTHieckux | Brinonnenue pabor B | HeBbinosiHeHue

METOITUKY
pa3paboTKu Momemei

3aHATHUAX, OTBET HEC MCHEC UCM Ha
TIOJIOBMHY 3aJIaHHBIX B IPOLIECCE

CPOK,
NpeAYCMOTPEHHBIN B

paboT B CpoOK,
[IpEAYCMOTPEHHBIN B

1M pPOBBIX Orpoca BOMpocos pabouKX nporpamMmax pabounx
(hyHKIMOHAIBHBIX nporpaMmmax
Y3JI0B c

HUCIIOJIb30BAHUEM

CXEMHOT'0 PelaKTopa

VYmerb Pemenne He MeHee IOJIOBUHEL Beinonuenue pabor B Hesrinonnenue

pa3pabarbiBaTh
uudposkie
(YHKIMOHATBHBIE
Y3IIBI c
UCIIOJIb30BaHUEM
OoubmmoTek
CTaHAaPTHBIX
JJIEMEHTOB,
MOJIEIUPOBATh u
MOJyYarh ux
BPEMEHHBIE
apameTphl

CTaHJAAaPTHBIX IMMPAKTUYCCKUX 3a/la4

CPOK,
IIPEelyCMOTPEHHBIN B
paboumx mporpammax

paboT B CPOK,
[IPEyCMOTPEHHBIN B
pabounx
nporpaMmmax

Bnagers  HaBblkamu
OTIIaKH u
BepupHUKaLUH
Mozened 1M POBBIX
(YHKIIMOHAIBHBIX
y3JI0B,
peann3oBhIBaTh
MPOTOTHIIBI
YCTPOMICTB c
UCTIONIb30BaHUEM
OTJIAJOYHBIX [IAT

Pemienue He MeHee MOJIOBUHBI
NPHUKIAIHBIX 33124 B KOHKPETHOM
MpeMETHOM 001acTH

Beinonuaenue pabor B
CPOK,
IIPEelyCMOTPEHHBIN B
pabouux mporpamMmax

Hespinonnenue
paboT B CpOK,
[IPEyCMOTPEHHBIN B
pabounx
IIporpamMmax

7.1.2 DTan npoMeKyTOYHOTO KOHTPOJIsSI 3HAHUI

Pesynbratsl

[IPOMEKYTOUYHOI'O KOHTPOJIA 3HAHUM OLIEHUBAKOTCA B 7/

ceMecTpe st o4yHOUM (opmbl 0OyueHus, 9 cemecTpe sl 3a04HOM (HOPMBI

00y4eHHs 10 YEThIPEeXOAIIIbHOM crCTEME:
KOTIIMYHOY;
«XOPOUION;
«YJIOBJIETBOPUTEIHHOY;
«HEYJIOBJIETBOPUTEIHHOY.

Kommne-
TEeHIHUA

PesynbTaThl
oGyuennsi, Kpurepun OTan4HO
XapakTepu3yloumue OLlCeHUBAHUSA
cq)ole/lpol}aHHOCTb

Xopomo

YaosBJ.

Heynosa.




KOMIIETCHIIHH
IIK-2 3Hath coctaB u|Tect Brinonxenue | Brinmonnenue | BrinonHenue B Tecte
METOIUKY tecta Ha 90- | Tecrta Ha 80- tecta Ha 70- | menee 70%
pa3paboTku 100% 90% 80% MIPaBHIBHBIX
Mozenen OTBETOB
UPPOBBIX
(YHKIIMOHATBHBIX
y3JI0B c
HCTIONb30BaHIEM
CXEMHOTO
penakropa
YMmeThb Pemenue 3amaun [Iponemonctp | Ilpogemonctp | 3amauum HE
pa3pabaTbiBaTh  |CTaHAAPTHBIX peIIeHsI B HUpOBaH HMpOBaH BEPHBIN |  peIIeHbI
U pOBLIC MPAaKTUICCKUX TIOJTHOM BEPHBIH X0 | XOJ pelICHUs B
(hyHKIMOHAJIBHBIC [3a1a4 00beMe U |pelIeHus BCeX,| OOJIBIIMHCTBE
Y3J1bI c MOJy4eHbl  |HO He Mojy4eH 3a7a4
HCTIOJIE30BaHHEM BEpHEIC BEPHBIN OTBET
OoubmoTek OTBETHI BO BCEX
CTaHJIAPTHBIX 3amavax
AIIEMEHTOB,
MOJENUpPOBaTh U
MOJy4aTh ux
BpEMEHHBIE
apaMeTpsl
Bnagets Pemenue 3amaun [Iponemonctp | IIpogemonctp | 3amaum HE
HaBBIKAMU TIPHUKIIATHBIX peIIeHs! B HUpOBaH HMpOBaH BEPHBIN |  peIIeHb
OTJIa/IKH u(3amaq B TTOJTHOM BEPHBIM X0 | XOX pelIeHus B
Bepudukanuu KOHKPETHOM 00beMe U |pelIeHus BCeX,| OOJIBIIMHCTBE
Mozelen MpeaMETHON IOJIy4EHBbl |HO HE MOJIy4YEeH 3a71ay4y
1 QpoBbIX obsactu BEpHBIE BEPHBIHN OTBET
(hyHKIIMOHATHHBIX OTBETHI BO BCEX
Y3JI0B, 3amavax
peann30BBIBaTh
TIPOTOTHUIIBI
YCTPOMCTB c
HCTIOJIb30BaHUEM
OTJIAI0YHBIX IIJIAT

7.2 IlpuMepHBbId mepeYeHb OLEHOYHBLIX CpeacTB  (THIOBbBIE
KOHTPOJIbHBbIE 3a/1aHMsl WJIM HHble MaTepUaJibl, HEOOXOAUMBbIE JJI5 OUEHKHU
3HAHUU, YMEHUI, HABBIKOB U (MJIH) ONbITA AeATEILHOCTH)

7.2.1 IlpumMepHbIii mNepeYeHb 3aJaHUI IS MNOATOTOBKH K
TeCTUPOBAHUIO

1. BeiGepeTe pucyHOK, Ha KOTOPOM H300pakeH RS-tpurrep
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OtBeT: B

2. YcraHOBHTE B3aMMHO-OJHO3HAYHOE COOTBETCTBHE MEXKIY JTalamu
IPOEKTUPOBAHUS MOJCIH Ha JOTHYECKOM YPOBHE U HEOOXOIUMBIM ITPOTPAMMHBIM
UHCTPYMEHTOM.

CxeMHBIH pelakTOp CHCTeMa aBTOMAaTH3UPOBaHHOTO npoekTupoBanus Xilinx ISE
U ero QyHKIMOHAIBHOE Ha3HAYCHUE HHCTPYMEHTOB. 3allOTHUTE TaOIHUILY.

1. | KoMmmoHoBKa 371€MEHTOB U OJIOKOB CXEMbI Ha A | ISim
qepTexe
2. | TpaccupoBKa B COOTBETCTBUM CO CTPYKTYpPOH B | Add Wire
CXEMOM
3. | HaznaueHnne nopToB BBOIAa\BBIBOJIA C | Design/Simulation
4. | IlporpaMMHOE MOJIETUPOBAHNE, CUMYJISIIHS D | Add INO Marker
5. | Busyanuzaiusi u aHaJim3 pe3yJbTaToOB E | Add Symbol
OtBeT:
1 2 3 4 5
E B D C A

3. Kakoil u3 yKazaHHBIX DJJEMEHTOB CJIEAyeT MWCKIIOUNUTh, KakK He
cootBeTcTBYOIMi 6azucam «2UJIN-HE» u «2U-HE»?

D SR I
A B C
OtBert: C

4. Pacnonoxure onepauuy IOJYYEHHs] BPEMEHHBIX JMArPaMM B BEPHOM
NOPSIAKE

A — Ha3HaueHue CUMyJIsTOPOB BXOJHBIX CUTHAJIOB;

B — JloGaBnenue nopToB BBOJIa\BHIBOIA B TI0JIE CUMYJISITOPA;
C — Perucrtpanus BBIXOJHBIX XapaKTEPUCTHK;

D — YcranoBka BpeMEHH CUMYJISILIUN.

OrtBeT:



1 2 3 4
B A D C

5. B kauecTBe CpeACTB OMUCAHUS BBHICTYNAIOT MOJIETN Pa3JIMYHBIX YpOBHEH
cnoxHoctd. Kakuve Moaenu uUCHoONIb3YIOTCS IS MPOEKTUPOBAHUS LHU(PPOBBIX
YCTPOUCTB?

A. Jlornyeckast MOEIb;
B.  Perpeccruonnast Mojielib;
C.  Mogens ¢ BpeMEHHBIMH 33JI€pKKaAMU;
D.  Mogenb ¢ yueToM 3eKTpudeckux 3¢(HeKToB (MK JIeKTpUIecKast MOJIEIb).
OtseTt: A, C, D

6. Kakoil cnMBOJI B Haudajle CTPOKHM COTJIACHO CHHTAKCHUCY 3alperiacT
oOpailieHre K OJJEMEHTY (CTpOKE Ha3HayeHusl IOopTa BBOAA\BbIBOJA) (aiina
koH(purypauuu Basys.uct?
A — «%», B—«$», C — «#», D — «@»

Otsert: C

7. 3anonuutk Tabmuiy uctuHHOoCcTH JK — Tpurrepa ¢ acMHXpoHHbIMU RS
BXOJIAMH.
Tabnuma WMCTHHHOCTH SIBISETCS BaXKHBIM HMHCTPYMEHTOM ONHUCAHHS PAaOOTHI
IU(POBBIX YCTPOMCTB, OJTHUM U3 3JIEMEHTOB MapIlIpyTa MOCTPOCHHS MOJEIEH Ha
JIOTUYECKOM YPOBHE, ITOKA3bIBAECTCS CBS3b MEXKIAY JOTHYECKHUM BBIPAKECHUEM,
JIOTHYECKOM CXEMOU U BPEMEHHOU IarpaMMon
Pabota JK-Tpurrepa onuceIBaeTCsl XapaKTEPUCTUYECKUM YPaBHEHUEM.
¢*i= Ti+ R

BpemenHble quarpaMmbl IpUBEAEHBI HA PUCYHKE HUXKE.
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JK-tpurrepa ¢ acunxpoHHsiMH RS Bxomamu

baank 3apanus
Ta6muna uctunnoctu JK-tpurrepa
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X

Kirou 1 mpoBepKu nIpaBHIIBHOTO OTBETA.
IIpoBepsieMblil KpUTEpPUl bajn

3anosiHeHHas Tabnauna uctuHHoctu JK-tpurrepa

J K Q: Qe

X 0 0 0

0 1 0 1 0/1/2
1 0 1 0

0 X 1 1

0 — B Tabnuie TOMYIIEHBI IBE U O0Jee OMIMOKY;
1 — B TabnuIe qoMyIIeHa OJIHa ONTHOKa;
2 — tabnuna 3arnojgHeHa 0e3 ommooK.

8. B xauecTBe 371€MEHTOB TPACCUPOBKH MOAYJIEH JIOTUYECKOU CXEMbI MOTYT
OBITh WCITOJIB30BAHBI KaK OJHOPA3pSIHBIC MPOBOJHHWKH, TaK W IIMHBI JaHHBIX.
[TosscHUTh, TOPSIAOK M OCOOEHHOCTH MPUMEHEHUSI JAaHHOTO MPOTPAMMHOTO
WHCTPYMEHTA TPACCUPOBKHU.

Kirou i1 mpoBepku nNpaBUIIBHOTO OTBETA.
IIpoBepsieMblil KpUTEpUl baaa
[IInHBI pazMemaTcsa Ha CXEME, B OTIMYUH OT IIPOBOIHUKOB 2
IPOXOJAT MEKIY MHOTOPa3psIHBIMU TOPTaMU (QyHKIMOHAIBHBIX
y3710B. llluHe HE0OX0AMMO 3a/1aBaTh B CBOMCTBAX UM U
pa3panHocTh. K muHe Henb3s NOAKII0YaTh IPOBOJHUKH, HE
ABJISIIOIAECS KOMIIOHEHTAMU IIUHBI, KOTOPBIM ITPUCBAUBATHCS
MHJIEKC B 3aBUCHUMOCTH OT pa3psAna, K KOTOPOMY OHU OTHOCSITCS.
JleBas rpannna nMana3oHa HHAEKCOB, 3a1AI0IIUX IMPUHY IWHBI,
BCETJIa COOTBETCTBYET CTAPLIEMY 3HAYEHUIO paspsiaa.
[[IvHBI pa3MemaroTcs Ha CXEME, B OTIIMYUH OT IIPOBOJHUKOB 1
MPOXOJAT MEKy MHOTOpPa3psAIHBIMU OPTaMU (DYHKIIMOHATbHBIX
y3710B. [Ilune HeoOXxo1MMO 3a/1aBaTh B CBOMCTBAX UMSI U
Pa3psAHOCTb. 0
He cooTBeTCTBYET HU OIHOMY M3 3a/IaHHBIX TpeOOBaHUI

9. Tloscauth pabOTy CUMYISTOPOB, C TIOMOIIHIO KOTOPBIX MOXKHO
YCTaHABJIMBAaTh IOCTOSIHHBIA JJINTENIbHBIM YpOBEHb (BEPXHHUM WM HUKHUMN)
CUTHaJIa MH()OPMAITMOHHOMN MTOCIIEI0BATEIIBHOCTH MPU MOJICTUPOBAHUU.



Kitrou i1 mpoBepku MpaBUIILHOTO OTBETA.
IIpoBepsieMblil KpUTEPUd basn
JmrenpHOE BpEMEHHOE BO3/IEMCTBUE MOYKHO 33/1aBaTh I10 2
cpeacTBaM ctumylisiTopoB Formula (3amanue BXOIHBIX CUTHAJIOB
10 YKa3aHHOM 3aKOHOMEPHOCTH), Value (3ananue
(bUKCHPOBAHHOTO 3HAYEHHUSI CUTHAJIa HA BECh BpPEMEHHOM
nuanaszoH mojaenupoBanus), Hotkey (mepekiitouenne cocTostHUi
BXOJIHBIX CUTHAJIOB C HUCTIOJIb30BAHUEM «TOPSUUX KITABHUIID)
knaBuarypsl). Cumynstop Clock ans qanHoro ciyvas He
MOJIXO/IUT, BBUIY IPOTPAMMHBIX OTPAaHUYEHUN HA IJTUTEIHHOCTD 1
UMITYJIbCA U T1ay3bl.
JlnurenbHOE BpEMEHHOE BO3JICHCTBHE MOXKHO 3a7aBATh 110
cpeacTBaM cTumyJiaTopoB Value (3aganue GUKCHUPOBAHHOTO
3HAUYEHUS CUTHAJIA HA BECh BPEMEHHOM Mana3oH
MozenupoBanus), Hotkey (mepexitoueHne coCTOSHUM BXOIHBIX
CUTHAJIOB C MCIOJIb30BAHUEM «TOPSYUX KIJIABUIID KJIIABUATYPHI). 0
He cooTBeTCTBYET HU OJIHOMY M3 3aJIaHHBIX TPeOOBaHUM

10. Monenb uudpoBoro pyHKIMOHAIBHOTO Yy3J1a IOJy4YeHa, IPOBEICHO
TECTUPOBAHUE, [TOJIyYEeHbl BpeMEHHbIE quarpammsl. J{iis npoBeaeHust puandeckon
Bepu(UKAIIUU POEKTa HEOOXOIUMO MPOBECTH PAOOTY C OTIIAIOYHOMN TIIIATOM.
[lepeuncnure onepanuu HEOOXOAUMBIE JIJIs1 HETIOCPEICTBEHHOTO
IporpaMMUpOBaHus 0TAaA0YHOM Tuiatel Digilent Basys 2.

Kunrou 1151 mpoBepky npaBUIBHOTO OTBETA.
IIpoBepsieMblil KpUTEpHUii bajn
Boi6path pexum paboThl 0Ti1aiouHoM miaTsl. [locTaBuTh 2
nepeMbluky B pexuM «PCy, g nporpaMmMupoBaHUs
MukpocxeMbl FPGA XC3S250E unu B pexxum « ROM» niist
YCTaHOBKH IPOIIMBKH B YHEPTOHE3aBUCUMYIO amsitb PROM.
[Toaxmrounts oTnanounyto mwiaty k 11K, ynanenue npeapiaymen
MPOIITMBKH BBITIONHATH HEO0s13aTEIbHO, CUCTEMA TIPU
MOATBEPXKACHUH MPOU3BEAET ITOCIEI0BATEIBHO CTUPAHUE U
MPOrPAMMHUPOBAHUE UHTETPATILHON CXEMBI. 1
[lepen mporpaMMupoOBaHUEM HEOOXOIUMO MOJKIIOYUTh
ominaaounyto miary K 11K, ocymecTBuTs yaanenue npeapiayiei
MPOUIMBKH U IPOU3BECTH NPOTPAMMHUPOBAHUE. 0
He cooTBeTCTBYET HU OJIHOMY M3 3aJIaHHBIX TPeOOBaHUM
7.2.2 IlpuMepHbIA mNepeYeHb 3aJaHMHA IJsl PelIeHUS CTAHIAAPTHBIX
3aaa4
[Tonyunts MuHMMH3UPOBaHHYO JHO ¢ mnomoupto KapTel Kapno
(nnarpamMmbl Beiiua), OCTpOUTHh CXEMy Ha JIOTMUECKUX 3JIEMEHTaX, MOCTPOUTH
BPEMEHHYIO AUarpaMmy
1) f =abcd v abcv abd v acd v abcd v bed v abed;




2) f =abc v acd v bed v abed v acd v abed v abed;

3) f =abcd v acd v acd v abd v abcd v abed v adc;

4) f —abcd v abc v acd v abcd v abc v acd v abed

5) f =acd v acd v bed v abed v abed v abed v bed ;

6)f —abcd v abcd v abed v abd v abc v acd v acd:;

7)f —acd v abd v acd v abcd v abed v abed v abc:

8) f =abc v abcd v abc v abed v abed v acd v abed v acd;

9) f =acd v abcd v acd v abd v abcd v abed v abd ;

10) f =abcd v abc v bed v bed v abd v abed v abed;

7.2.3 IlpuMepHbIii mNepeyYeHb 3aJaHUHN JJIS pelleHUs] NPHUKJIATHBIX
3aga4

ITo OyneBoit pyHKIMH, 3aJaHHON TaOIUIEel HCTUHHOCTH TIOCTPOUTH CXEMBI

B O6azuce «31-HE» u «MJIN-HE», mocTpouts BpeMeHHYIO TUarpaMmmy, IpOBECTH
OTIAAKY ¥ (U3MUECKYIO BEPUPUKAIIMIO MOJICTTH

TaOnuna

XiXoXs | f° f? f f* f° f° f f°
000 0 1 0 0 0 1 0 1
001 0 0 1 0 1 0 0 0
010 0 0 0 1 1 0 1 1
011 0 0 0 1 0 0 0 0
100 1 0 0 0 0 1 1 1
101 0 0 0 0 0 1 0 0
110 1 0 1 1 1 0 1 1
111 1 0 0 1 1 0 0 0

7.2.4 IlpumepHBIA NepevyeHb BONPOCOB JJIM MOATOTOBKH K 3a4eTy

He npegycMoTpeno y4eOHBIM MIIaHOM

7.2.5 TlpumepHblii NepedeHb 3aMaHUI IJIsl PEelIeHUS] NPHUKJIATHBIX

3aaa4

1. JI - Tpurrep THUma «3allelika»: cXema, Tal0iauna HCTUHHOCTH, 11D,
(GyHKLIMOHUPOBAHUE.

2. IIpeoGpazosanue JK tpurrepa B RS -, 1 -, T — Tpurrepsi.

3. @OyHKUMOHAJIbHbBIE y3Jbl HU(PPOBBIX YCTPONUCTB.

4. IlpuHUunbl NOCTPOCHHUS U (PYHKIMOHUPOBAHMS OJHOCTYIEHYATHIX
nemudpatopos.

5. Tlomycymmatop: cxema, QyHKIIMOHUPOBAHHUE.

6. IlomHpli KOMOWHAIIMOHHBIM  OJHOPA3PSIHBIA CyMMaTOp: CXeMa,
(GyHKIIMOHUPOBAHUE.

7. (Cxema cpaBHEHHUS.

8. Tlpunnmms! mocTpoeHus U GYHKIIMOHUPOBAHUS MYJIBTUILIEKCOPOB.

9. IlpunHIunel mOoCTpOoeHUS U (PYHKITMOHUPOBAHUS JEMYIHTHILICKCOPOB.

10. Peanuzamus mmdpatopos.



11. Peructp xpaneHus: cxemsl, PyHKIIHOHUPOBAHHUE.

12. CiBuraromume perucTpbl: CXemsl, yHKIIHOHUPOBAHUE.

13. PeBepcuBHBIN pErucTp: cxema, PyHKIIMOHUPOBAHUE.

14. ApudmMernyeckuii SKBUBAJIEHT CABUTA IBOUYHOTO KOAA.

15. PeructpoBble ACIUTENN YaCTOThI: CXeMa, (PYHKIIMOHUPOBAHUE.

7.2.6. MeToauMka  BBICTABJEHHUST OLEHKH TNPpU  MPOBeJeHUH
MPOMEKYTOYHOM aTTeCTAUUM

3ader C OLEHKOW MPOBOJUTCS MO TECT-OmMieTaM, KaxAbld U3 KOTOPBIX
coaepxkut 10 BonpocoB u 3axady. Kaxaplii npaBUIIbHBIA OTBET HAa BOIIPOC B TECTE
omenuBaeTcss 1 Oamiom, 3amaya onenuBaetcss B 10 GamioB (5 0amioB BepHOE
perieHre u 5 6amIoB 3a BEPHBIA OTBET). MakCUMaIbHOE KOJUYECTBO HAOpPAHHBIX
6aioB — 20.

1. Onenka «HeynoBiaeTBOPUTENBHO» CTAaBUTCS B Ciydae, €CIM CTYAECHT
HaOpay MeHee 6 OaoB.

2. OneHka «YIOBIETBOPUTEIBHO» CTAaBUTCS B CJydae, €CIU CTYHEHT
Habpai ot 6 1o 10 GamioB

3. Omnenka «XopoIio» CTaBUTCA B cilydyae, eclid CTyJeHT Habpan ot 11 1o
15 6amnnos.

4. Onenka «OTIUYHO» CTaBUTCS, €CIIM CTyJIeHT Habpan ot 16 mo 20
OaJIoB.

7.2.7 IlaciopT OLIEHOYHBIX MATEPHAJIOB

Ko
KoHnTponupyemslie pazaenbl A . | HammenoBanue onieHO4YHOrO
KOHTPOJIHUPYEMOM

TEMBI) TUCITUITIINHBI cpe€acTBa
( )I[ 1 KOMIICTCHIIUN ped

Ne /mt

1 [TpoexTrpoBaHue UPPOBHIX I1K-2 Tecr, 3amuTa 1a00paTOPHBIX
(YHKIIMOHAJIBHBIX Y3JI0B pabor

KOMOWHAIIMOHHOT'O TUIIa Ha
BEHTUJIBHOM YPOBHE
MOJEJIMPOBAHHUS

2 [TpoexTupoBanue MUGPOBBIX ITK-2 Tecr, 3amuTa 1a00pPaTOPHBIX
(YHKIIMOHATIBHBIX y3JI0B pabot
MOCJIeIOBATEIPHOCTHOTO TUTIA Ha
BCHTUJIbHOM YPOBHC
MOZICITUPOBAHUS

3 Peanuzanus u Bepuduxanms I1K-2 Tecr, 3amuTa 1a00paTOPHBIX
Mozee mudpoBbIX pabot

(YHKIMOHAJIBHBIX Y3JI0B C
UCTIOJIb30BAaHUEM OTJIAJ0YHBIX
miat [IJIMC

7.3. Meroauueckue MaTepHaJbl, ONpeaeJAIINe MPoUeaYyPbHI
OLICHMBAHUSA 3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH

TectupoBanue OCyIIEeCTBIsACTCA, JUOO TPU TOMOIIU KOMIIBIOTEPHOU
CUCTEMBI TECTUPOBAHUS, JTMOO C MCIOJH30BAaHUEM BBIIAHHBIX TECT-33JaHUN Ha
OymaxkHoM Hocutene. Bpemsi TectupoBanmst 30 MuH. 3aTeM OCYIIECTBIISIETCS
IIPOBEPKA TECTa 3K3aMEHATOPOM M BBICTABJISETCS OLIEHKA COIJIACHO METOJMKHU
BBICTABJICHHS OLCHKHU IPHU NPOBEJCHUHU TPOMEKYTOUYHOM aTTECTALINH.

Pelienrie cTaHmapTHBIX 3a7a4 OCYUIECTBIAETCS, JUOO MpHU TOMOIIA




KOMITBIOTEPHOW CHUCTEMbl TECTUPOBAHUS, JUOO C MCIOJIH30BAHUEM BbIJIAHHBIX
3amady Ha OymaxxHom HocuTene. Bpems pemenus 3amad 30 wmuH. 3atem
OCYILECTBIISIETCA MPOBEpPKA PpELICHMs 3aJad JK3aMEHATOPOM M BBICTABIIAECTCS
OLICHKA, COIJJaCHO METOJAMKH BBICTABJICHHS OLUEHKA NOpU MPOBEICHUU
MIPOMEKYTOUYHOM aTTECTALINH.

Pemenne mnpukiIagHbBIX 3a7ad  OCYIIECTBIISIETCS, JIMOO MpU TMOMOIIU
KOMITBIOTEPHON CHUCTEMbI TECTHPOBAHHUA, JUOO C HMCIOJIb30BAaHUEM BBIIAHHBIX
3amay Ha OymaxHoMm HocuTene. Bpems pemenus 3amauy 30 wmuH. 3atem
OCYILIECTBIJISIETCA MPOBEpPKA PpELICHHS 3aJad 3K3aMEHATOPOM M BBICTABIIAECTCS
OLICHKA, COIJIJaCHO METOJAMKHU BBICTABJICHHMS OLUEHKH M[pPU IPOBEICHUU
IIPOMEKYTOYHOU aTTECTALINH.

8 YYEBHO METOANYECKOE N UTHOOPMAILIMOHHOE
OBECHEYEHUE INUCIUIIJIMHBI)

8.1 Ilepeyenb y4eOHO#W JHMTEPATYpPbI, HEOOXOAUMOW IJf1 OCBOCHHUA
AUCUMILTHHBI

1. IImporoB A. A. IIpoekTupoBaHME HHTETPAJIBHBIX CXEM H HX
(yHKUMOHANBHBIX Y35I0B: yueOd. mocobue / A. A. Iluporo. — Boponex:
N3narenbcTtBO BopoHEKCKOTO rocyaapcTBeHHOro yHUBepceuteta, 2014. — 85 c.

2. Knoukog I'. JI. I{udpoBbie yCTpoCTBAa 1 MUKPOIIPOIIECCOPHI: YUSOHHUK /
I'. JI. Knoukos. — Boponex: BUPJ, 2005. — 320 c.

3. VrpiomoB E.II. [udpoBas cxemorexnuka: yded. mocodbme / E.IL
VYrpromos. — CI16.: BXB-Ilerepoypr, 2010. — 810c.

4. Tapacos U. E. IIporpamMupyeMbie TOTMUYECKUE CXEMbI U UX TPUMEHEHUE
B CXEMOTEXHUYECKUX pemieHusx: yueo. mocodue / M.E. Tapacos, E.®. [leBmos. —
M.: ®I'bOY BIIO «MOCKOBCKMI I'OCYIapCTBEHHBIM TEXHUYECKHM YHHBEPCUTET
PaIMOTEXHUKH, DJIEKTPOHUKN U aBTOMATUKW», 2012. — 184c.

8.2 IlepeueHbr HUH(POPMALNMOHHBIX TEXHOJIOTHH, HCHOJb3yeMbIX IPH
OCyIIeCTBJIEHMH 00pPa30BaTeJbHOr0 IMpolecca Mo IUCHUILIMHE, BKJIIOYaf
nepevYeHb  JIMLUEH3MOHHOI0  MPOrpaMMHOr0  odecme4yeHHsi, PecypcoB
UHG(POPMALIMOHHO-TEJIEKOMMYHUKANINOHHOU ceTH « AHTEpHET», COBPEMEHHBbIX
npogeccCHOHATBHBIX 0a3 JAHHBIX 1 HHPOPMALUMOHHBIX CIIPABOYHBIX CHCTEM:

1. Xilinx ISE

2. https://www .xilinx.com/

3. https://www.aldec.com/

4. kit-e.ru/circuit/izuchaem-active-hdl-7-1-urok-1-znakomstvo-s-paketom/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMAMSA JISA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOOECCA
VY4eOHast ayauTopus YKOMIUIEKTOBAHHOE CHELUATM3UPOBAHHOM MeOemblo,
000pyJIOBaHHOE TEXHUYECKHMMH CpPEICTBAMH  OOy4YEHHs: TMEepPCOHATbHBIMU
KOMIIBIOTEpAMH € JIMUEH3MOHHBIM  NPOrpaMMHBIM  OO€ClI€YEeHUEM  C
BO3MOXHOCTbIO MOJKIIOUEHUS K ceTH «MHTEepHET» U JIOCTYNOM B 3JEKTPOHHYIO
uH(OPMAIIMOHHO-00pa30BATENBHYIO CPELy YHUBEPCUTETA


https://www.xilinx.com/
https://www.aldec.com/

10. METOANYECKHUE YKA3ZAHUA 111 OBYUYAIOIUXCSA 11O

OCBOEHHUIO JJUCHUATUIMHBI (MOYJIS)

I[To pmucuumiube  «CneumanusupoBanusie bBUC um  ycTpoiicTtBa
(GYHKIIMOHAIBHOM  AJIEKTPOHUKU B MNPUOOPOCTPOCHHUMY UYHUTAIOTCS  JICKIIMH,
IPOBOJISITCS 1abOpaTOpHbIE PaOOTHI.

OcHoBOM

HU3yUCHUS JUCHUIUIMHBI SABJIAKOTCA JICKOWMHM, Ha KOTOPBIX

u3JararTcs HanboJiee CyIeCTBEHHbBIE U TPYAHBIC BOIIPOCHI, a TAKXKE BOIPOCHI, HE
HaIlIeIIINE OTPAKCHHsI B y4eOHOU TuTeparype.

JlabopaTopHbie paOOTHI BBHITIOJHSIOTCS Ha Ja0OpaTOPHOM 000PYIOBAHUU B
COOTBETCTBHH C METOJMKAMHU, TPUBEJCHHBIMH B YKa3aHUSIX K BBIIOJTHEHHUIO PaboT.

Bug yueOHbIx
3aHATUHN

I[CHTGJIBHOCTL CTYACHTA

Jlexuus

Hanucanne KoHcCHekTa JEKLIM: KpaTKO, CXEMAaTHYHO, IOCJIEI0BATEIbHO
¢uKkcHpoBaTb  OCHOBHBIE  TIOJIOXKEHMsS,  BBIBOJABI,  (DOPMYIHPOBKH,
00001IeHNs; TOMeYaTh Ba)KHBIE MBICIH, BBIACNATH KIIOUEBHIE CIIOBA,
TepMHHBI. [IpoBepka TEPMHUHOB, MOHATHI C MOMOILIBI SHIUKIIONEIHM,
CJIOBapeil, CIPaBOYHUKOB C BBHIIMCHIBAHUEM TOJKOBAHMM B TETpalb.
O6o3HaueHue BOMPOCOB, TEPMHUHOB, MaTepHalla, KOTOPBIE BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B peKoMeHAyeMou Jutepatype. Ecam
CaMOCTOSITENIFHO HE YJaeTcs pa3oOpaTbcs B MaTepualie, HEOOXOIMMO
chopMynupoBaTh BOMPOC U 3a/aTh MpEmojaBaTeNli0 Ha JEKUWU WIH Ha
IPAKTUYECKOM 3aHSATHUH.

Jlaboparopnas
pabota

JIabopaTopHbie padOTHI TO3BOJISIOT HAYYUTHCS MPUMEHSTh TEOPETHUCCKHE
3HAHUWA, MMOJTYYCHHBIC HA JICKIUU IPU PCIICHUU KOHKPETHBIX 3alady. Y1005l
HauOoyee palMoOHANBHO ¥ TOJHO HCIOJB30BaTh BCE BO3MOXHOCTH
7a00paTOPHBIX JUIS MOATOTOBKM K HUM HEOOXOIMMO: cileqyeT pa3o0partb
JIEKIUIO MO0 COOTBETCTBYIOIIEH TeMe, O3HAKOMHTCS C COOTBETCTBYHOLIHM
pazzgenoM ydeOHUKa, MpopaboTaTh JOMOJHUTENbHYIO JIUTEpPaTypy H
VICTOYHHKH, PEIIUTh 33a4H U BBIIOJIHUTH APYTHE MMChbMEHHbBIC 33 JaHNUsI.

CamMocTosTeabpHas
pabota

CamocrosiTensHas paboTa CTYJIEHTOB CIOCOOCTBYET ITyOOKOMY YCBOCHUS
yueOHOrO MaTepualla M  Pa3BUTHIO HABBIKOB  CaMOOOpPa30BaHMS.
CamocTodaTenbHas paboTa Ipeanoaraet cieyolIue COCTaBIsSIOIIUE:

- pabora c TekcTamMH: y4yeOHHKaMH, CIPABOYHHUKAMH, TOMOIHUTEIHHON
JUTEPATYPOH, a TAK)KE MPOPa0OTKA KOHCIIEKTOB JICKITHA;

- BBITIOJIHEHUE IOMAITHUX 3aJaHUIA U PACUETOB;

- paboTa HaJ TeMaMu JJIsl CAMOCTOSITENILHOTO U3YUYEHUS;

- y4acTHe B paboTe CTyI€HYECKUX HayUHBIX KOH(EPEHIIUH, OTUMITHA;

- MOATOTOBKA K MPOMEXKYTOYHOM aTTECTAIINH.

[ToaroroBka k
MPOMEKYTOUHOMN
aTTeCcTaluu

l'oToBUTBCS K TPOMEKYTOUHOM aTTeCTAllMM CIEAYyeT CUCTEeMATHYECKH, B
TEUEHUE BCETO cemecTpa. MIHTeHCHBHAs MOATOTOBKA JOKHA HAYaThCsS HE
[IO3J(HEE, YEM 33 MECAL-IIOITOpa 0 IMPOMEXKYTOYHOMN arrecrauuy. JlaHHbIe
nepea 3a4eTOM C OIICHKOM, 3a4eTOM C OIeHKOW Tpu AHS 3 (deKTHBHEE
BCET0 MCMOJb30BaTh JJIs MOBTOPEHMSI M CHCTEMaTH3allui MaTepuara.




JIuct perucrpauuu udmenenui k PILJJ
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1 AKTyanu3upoBaHbl
JTUICH3UOHHEIC
COIJIAllICHUS Ha
MIPOTPaMMHOE
- oOecrecueHue,
= HEOOXOIUMOE IS
AN | oCyIIeCTBICHUS
—
:_. 00pa3oBaTEIBLHOTO
(@\]

npolecca B paMKax
peaM3ainuy OCHOBHOM
npodeccruoHaIbHON
oOpa3oBaTeIbHON
IPOIPaMMBI.




20.10.2018

Bnecensl n3aMeHeHus B
MEpEYCHb OCHOBHOM U
JIOTIOJTHUTEIILHOM
JUTEpaTypbl AUCHUTLIAH
y4eOHOTO IJIaHa, B CBSI3H C
aKTyanu3aluen u
JIOTOBOPOB C AJIEKTPOHHO-
OMOJIMOTCYHBIMHU
cucrtemamu «Elibrary»:
Horosop ¢ OO0
«PYHOby», «9bC JIAHb»,
denepanbHOE

roCcyJapCTBEHHOE
OIOHKETHOE

yupexaenue «Poccuiickas

rocyJapCcTBeHHAS
OHOJIMOTEKA.

12.09.2019

AKTyanu3upoBaHbl
JIUTEH3UOHHBIC
COTJIAILICHUS Ha
pOrpaMMHOE
obecrieueHue,
HEO0OXO0IUMOEC ISl
OCYIIIECTBIICHUS
00pa3oBaTEIBLHOIO
mpoliecca B paMKax
peam3an OCHOBHOM
npodeccruoHaIbHON
00pa3zoBaTeIbHON
IPOTPaMMBL.
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10.10.2020

Bnecensl n3aMeHeHus B
MEpEYCHb OCHOBHOM U
JIOTIOJTHUTEIILHOM
JUTEpaTypbl AUCHUTLIAH
y4eOHOTO IJIaHa, B CBSI3H C
aKTyanu3aluen u
JIOTOBOPOB C AJIEKTPOHHO-
OMOJIMOTCYHBIMHU
cucrtemamu «Elibrary»:
Horosop ¢ OO0
«PYHOby», «9bC JIAHb»,
denepanbHOE

roCcyJapCTBEHHOE
OIOHKETHOE

yupexaenue «Poccuiickas

rocyJapCcTBeHHAS
OHOJIMOTEKA.
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