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1. OBIUE NMOJIOKEHUSA

OrneHOYHBIE MaTepHAIIBI — 3TO COBOKYITHOCTh y4e€OHO-METOANYECKIX MaTepruajoB (KOHTPOIBHBIX

3a/IaHAid, ONHMCAHWH (GOopM W

MpoIeaAyp), TNpenHa3HAuYeHHBIX I OINEHKHM KadecTBa OCBOCHHS

06y‘la}OH.II/IMI/IC$I ,HaHHOﬁ JUCHUIINIMHBI KaK 4YacCTHu OCHOBHOM HpO(I)eCCHOHaJ'IBHOﬁ 06paSOBaT6J’IBHOﬁ

MPOrpaMMBl.

Lens — OLEHUTH COOTBETCTBHE 3HAHWH, YMEHHH M YPOBHS NPHOOPETEHHBIX KOMIETEHIIHIA,
oOyuaronuxcs 1ensam u Tpedopanusm OITOIL.

OcHoBHasg 3ajadya — O0OECIEYUTh OLEHKY YPOBHS C(OPMHUPOBAHHOCTH OOIIECKYIbTYpPHBIX,
o01enpodecCHOHATBHBIX U TPO(ECCHOHATBHBIX KOMIICTECHITHH.

KonTtpons 3nannit 00y4arommxcsi IpoBOIUTCS B GopMe MPOMEKYTOIHON aTTeCTaIiH.

IIpoMexyTOUHBII KOHTPOJIb IO IUCLUIUIMHE OCYLIECTBIISIETCS] IPOBEICHUEM 3K3aMEHa.

2. OIMCAHME ITOKA3ATEJIEN U KPUTEPUEB OLIEHUBAHWA KOMIETEHIAIA
ChopMHpPOBaHHOCTh KaKJOH KOMIIETEHIIMM B paMKaX OCBOCHHMSA [aHHOW IUCHUTUIMHBI
OLICHMBAETCS 10 TPEXYPOBHEBOMU LIKAJIE:

1)
OCBOCHMS TUCIIUILINHEL,

2)

HOpOFOBLIﬁ YPOBCHb SABJIACTCA 00s13aTELHEIM JJIsI BCEX O6y‘{aIOHH/IXC$I 10 3aBCPIICHUU

MPOABUHYTHIH YPOBEHB XapaKTepU3YETCs MPEBBIIIICHNEM MUHUMAIBHBIX XapPaKTEePUCTUK

c(hOpMHUPOBAaHHOCTH KOMITETEHIINN IO 3aBEPILIEHUN OCBOCHUS JVCIIATIINHEI;

3)

STaJIOHHBII YPOBCHBb XapaKTCpU3YETCA MaKCUMaJIbHO BO3MOKHOH BBIPAXXCHHOCTBIO

KOMHCTCHL{I/Iﬁ U ABJIACTCA Ba’KHBIM KaYC€CTBCHHBIM OPUCHTHUPOM JIs1 CAMOCOBCPIICHCTBOBAHMA.

YpoBeHb 0cBOCHHS KOMIIETeHUM, GOpMHPYyeMBbIX AUCHHUIIINHOM:

a) onucanue Kpumepues u WKajilbl OYeHUSAHUS meCmupoeanusl.

IIIxaa oneHUBaAHUA

Kpurepnii

3 Oaita

(3TaNOHHBIN yPOBEHB)

YPOBEHb YCBOCHUS MaTepHaJa, IpeyCMOTPEHHOI 0 IPOrpaMMOii:
MIPOLICHT BEPHBIX OTBETOB Ha TECTOBBIE BOIPOCH! OT 85 10 100%

2 Gama

(TIpOIBUHYTHIN ypOBEHB)

ypOBEHb YCBOEHHsI MaTepHasa, peayCMOTPEHHOT O IPOrpaMMOii:
MIPOLIEHT BEPHBIX OTBETOB Ha TECTOBBIE BOMPOCH! OT 75 10 84%

1 Gamn

(TIOpOTOBBI YPOBEHB)

YPOBEHb YCBOCHHS MaTepHalIa, MPeTyCMOTPEHHOTO IPOTPaMMO:
MIPOIIEHT BEPHBIX OTBETOB Ha TECTOBEIE BOMPOCHI 0T 60 10 74%

0 6amoB

YPOBEHb YCBOCHHUS MaTepuaa, MpeyCMOTPEHHOTO TPOrpaMMOoit:
MIPOIIEHT BEPHBIX OTBETOB Ha TeCTOBBIE BOIPOCH oT 0 10 59%

0) onucanue Kpumepues u WKavl

OYECHUBAHUA meopemu4ecKkoco 6onpoca.

Illkana ouenueanusn

Kpurepnii

3 Oaiuta

(3TaNOHHBIN YPOBEHB)

BBICTABJISICTCA CTYACHTY, KOTOpBIﬁ Jaj IIOJIHBIM OTBET Ha BOIIPOC,
IIoKasall FJ'Iy6OKI/IC CUCTCMATU3UPOBAHHBIC 3HAHUS, CMOT" IIPUBECTU
IIPUMCEPLI, OTBCTUJI HA JOMOJHUTCIILHLIC BOIIPOCHI NPCTIOAaBaTECIIAd.

2 Oaita

(TTpOABMHYTHIN YPOBEHB)

BBICTABIISICTCS CTYJCHTY, KOTOPBIH J1ajl TIOJTHBIM OTBET HA BOIIPOC, HO Ha
HEKOTOPBIE TOTIOTHUTEIIEHEBIE BOITPOCHI TIPEIIOaBaTENs OTBETHII TOIBKO C
TTOMOIITBIO0 HABOJISTITUX BOITPOCOB.

1 Gamn

(TIOpOTOBBIN YPOBEHB)

BBICTABJIACTCA CTYACHTY, KOTOpLIﬁ Jal HETOJIHBIN OTBET Ha BOIIPOC B
OujIeTe U CMOT OTBETUTH HA JAOMNOJHUTCIIBHBIC BOIIPOCHI TOJIBKO C
TTOMOIIIBIO ITPEIOAABATCIIA.

0 6ayu1oB

BBICTaBJIACTCA CTYACHTY, KOTOpI)II>'I HE CMOI' OTBECTUTH HA BOIIPOC




6‘) onucanue Kpumepues U WKajibl OYeHUBAHU NpaKmu4ecKoco 300aHUsL.

IIIxana oneHUBaAHUA

Kpurepnii

3 Oaiuta

(3TaNOHHBIN yPOBEHB)

3amaua peleHa BepHO

2 Gama

(TIpOIBUHYTHIN ypOBEHB)

3amaya peleHa BEpHO,

pacuerax

HO UMCHOTCA TCXHUYCCKUEC HCTOYHOCTH B

1 Gamn

(TIOpOTOBBIN YPOBEHB)

3agada pemieHa BepHo,

npenoaaBaTeiisd

C JONOJHUTEIIbHBIMA HABOAAIINMHA BOIIpOCaMU

0 6amoB

33,[[3‘{3. HC pCIIICHA

Ha 3Kk3amen BBIHOCUTCA: TECTOBOE 3ajaHue, | MpakTHdeckoe 3ajaHue U 1 TeopeTHyecKuit
Boripoc. CTyaeHT MoxeT HaOparb MakcuMyM 9 OamnoB. WToroBelli cyMMapHbId Oayil CTy[eHTa,
MOTYYEHHBIN TIPH MPOXOXKJICHUHN IPOMEKYTOUHOM aTTeCTAIlUN, TIEPEBOIUTCS B TPAAUITHOHHYIO (OPMY 10
CHCTEME (OTIIMYHO», «XOPOILO0», «YIAOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIBHON.

IIIxana oneHNBAHUA

Kpurepuii

OTJIMYHO

(3TaJOHHBIN YPOBEHB)

8 — 9 damioB

XOpOILIO

(TpOABUHYTHIN YPOBEHB)

6 — 7 bamoB

YAOBJIETBOPUTEIILHO

(TIOpOTOBBIN YPOBEHB)

4 — 5 Gamos

OO0s13aTeIbHBIM YCIIOBUEM SIBIISICTCS BBITIOJIHCHUE
BCEX MPEAYCMOTPEHHBIX B TEUEHHE CEMECTpa
3aJaHui

HCYAOBJICTBOPUTCIIBHO

0 — 3 damios

CTy,I[CHT HC BBIMTOJHUII BCCX NPCAYCMOTPCHHBIX B
TCUCHUC CCMCCTpa TCKYIIINUX 3a)1aH1/1171

3. MACIIOPT ®OHJA OHEHOYHBIX CPEJACTB IO JUCHUIIJIMHE (MOAYJIIO)

Ne Kounrtpoaupyembie pa3gennl (Tembl) qucuuiiiuabl | Kox konTposaumpyemoii | HamMeHoBaH
n/n KOMIIeTeHUNHU (U1 eé ue
(pe3yJIbTaThI IO pa3iesiam)
4acTH) OLICHOYHOT0
MepOonpHsSITHSI
1 2 3 4
1 Tema 1. Apudmerndeckne u JOrHYECKHE OCHOBBI IK-5.1, TIK-5.2 DK3ameH
UG POBBIX YCTPONCTB
2 Tema 2. DnemenTtHas 6a3a HUPPOBBIX [1K-5.1, TIK-5.2 OK3aMeH
BBIYUCIUTEIBHBIX YCTPONCTB
3 Tema 3. CuHTE3 U aHAJN3 JOTHYECKUX YCTPOHCTB [1K-5.1, TIK-5.2 OK3aMeH
KOMOWHAIIMOHHOTO TUIIA
4 Tema 4. CuHTE3 M aHAIHM3 YCTPOHCTB € DIIEMEHTaMH IIK-5.1, TIK-5.2 DK3aMeH
naMsITH
Tema 5. CuHTeE3 M aHanu3 UM(PPOBHIX aBTOMATOB [1K-5.1, TIK-5.2 OK3aMeH
Tema 6. IIpoekTrpoBaHKEe YCTPOMCTB LU(PPOBOI IIK-5.1, TIK-5.2 DK3aMeH
o0pabotku nHpopmanuu Ha 6aze [IJIMC
Tema 7. IIpoexkTrpoBaHue I1K-5.1, TIK-5.2 Ox3aMeH
MHKPOIPOIeCCOpHBIXcHcTeM Ha ocHOBe [TJINMC




4. TUITIOBBIE KOHTPOJIBHBIE 3AJAHUS NJIN UHBIE MATEPUAJIbBI

4.1. Ilpomescymounas ammecmayus (IK3amen)

IIK-5: CnocodeH ocyuiecTBIAATH NPOrPAMMHO-ANNAPATHYI0 peain3aliio aJIropuTMOB U (ppoBoii
o0padoTku nHGopManuu

IIK-5.1. IlpoekTupyeT 1 peaau3yeT MporpaMMHO-aNIapaTHOE OMMCAaHNE aITOPUTMOB IU(PPOBOI
00paboTku nH(popMaITUH

3HaThL
OCHOBHBIC KOMOMHAITMOHHBIE CXEMBI M CXEMbI TIAMSTH, UCIIOIB3YEMbIC TPH MPOCKTUPOBAHUH ITU(PPOBBIX
YCTPOWCTB, a TAKXKEe OCHOBHBIE MPHHIIHITEI TPOEKTHpoBaHus 1Y

Ymernb
BBITIOJHATH CHHTE3 3JICMCHTOB, BXOJIAIINX B COCTAB IU(POBBIX YCTPOMCTB 00pabOTKK WHGOPMALIUU

Baagers
HaBbIKaMU aHaIN3a U OTJIAJKH [H(PPOBEIX YCTPOICTB B cneruanu3upoBanHbix CAITP

IIK-5.2. BoInoHAeT ApryMeHTHPOBAHHBIX BHIOOP MPOrPaMMHO-ANINAPATHBIX CPEACTB pean3alun
aJIropuTMoB UG PoBoii 00padoTkH HHpOpMaNNH

3HaThH
OCHOBHBIE CITOCOOBI OIHMCAHUS allapaTyphbl

Ymern
BBITIOJTHSATH PEATM3AIIMIO anmnapaTHeIX yeTpoiicTB Ha 6a3e [IJIMC ¢ moMomibio rpad iuecKiX  TEKCTOBBIX
OMMCaHUM anmnapatyphbl

Baagers
HaBBIKAMH IPOCKTHUPOBAHHUS YCTPOUCTB I (ppoBoi 00paboTKu MHGOPMAIIHH C UCITOIE30BAHUEM CPEIBI
MIPOTPaMMHPOBAHUS

a) munoesle mecmaoesble 60npPoOCsHL 3aKpPvlmMozo muna:

1. YerpolicTBo, o0ecieunBaloliee CII0KeHHE ABYX ABOMYHBIX HU(P U YUUTHIBAIOIIEE IIEPEHOC C
MPEABIIYLIETO Pa3psiaa Ha3bIBASTCS:

a. cymMMarop

0. moTycymMMarop

B. MyJIbTUILIEKCOP

T. memwudparop

2. Kako#t Tpurrep uMeer 3arpenieHHy0 BX0I0BYI0 KOMOMHAIIMIO CUTHAJIOB
a.D

6.T

B. JK

r. RS

3. CpaBHEHHE JABYX ABOMYHBIX KOJIOB BBIIOIHSCT:
a. Jlemmdpatop

6. HIudparop

B. Komnaparop

T'. ”HKPEMEHTOP

4. Tpurrep o0OecrieurBaIOIIMA  M3MEHEHHWE CBOErO COCTOSIHMSI B 3aBHCUMOCTH  OT
WHQPOPMAITMOHHBIX BXOOB IIPH H3MEHEHUH CHHXPOCUTHAA?

a. ACHHXPOHHBII

0. lunamMu4yecKui

B. CtaTuueckuii

r. CuéTHBIA

5. Jlornueckas cxema 0€3 2JIEMEHTOB ITAMSITH HAa3bIBAETCS?




a. U POBBIM aBTOMATOM

0. perucTpom

B. KOMOMHALIMOHHOM CXeMOM
I'. KOHEYHBIM aBTOMATOM

6. K s3eikam Hardware Definition Language otHocuTtcst
a. verilog

0. C++

B.C

r. assembler

7. Oneparop @posedge -

a. COXPAaHsACT 3HAYCHUC B PCTUCTP

0. KOMMYTHPYCT [IBa CUIrHaJia

B. ICPCMHOKACT ABA 3HAYCHU

T. oMpeesisieT YTo AaJIbHelimast 00padoTka BexeTcs 10 GPOHTY HEKOTOPOT0 CHTHAJIA

8.Kpy»koK Ha BXOJI¢ UM BBIXOJIE JIOTHYECKOTO 3JIEMEHTA UM CUMBOJIA CXEMbI 0003HAYAET, YTO
TAHHBIA BXO/BBIXOI

a. CHHXPOHHBIN

0. cTaTHYECKUI

B. HHBEPTHUPYeTCs

I'. JMHAMHAYECKUM

9. CuHTE3 UMIYIBCHBIX MOAYJIITOPOB MOKHO BBITIOJTHUTH Ha Oa3e
a. cyéTumMka

0. MyJIBTHILIIEKCOPA

B. Iemmudparopa

T. KOMITapaTropa

10. Monynb cuéra 8 pa3psaHOro CYeTUYNKA PaBEH
a. 8

0. 256

B. 64

r. 128

6) munoesle mecmaoeble 60npoOCvl OMKPBIMO20 muna:

1. — KxoMOWHAaIMOHHAs cXeMma, o0ecledynBaronas BBIOOp OAHOH W3
nHGOPMAIMOHHBIX JIMHUHI U €€ KOMMYTAIIMIO Ha BBIXOJI B 3aBHCUMOCTH OT aJIPeCHOTr0 CUTHAJIA.
Omeem: mynbmuniexkcop

2. Orneparop si3bika Verilog, KoTopslii O3BOIISIET B3aMMOZICHCTBOBATE C CHTHATIAMH O€3 HCITOB30BaHHs 3ICMEHTOB
MaMsATH - .
Omeem: assign

3. 3anuceIBaTh 3HAYCHUS B PETHCTP B sI3bIKe VEril0g MOKHO TOJNBKO B CEKITUH
Omeem: always

4. Kommnaparop ¢popmupyer , HA OCHOBE KOMOWHAIIMOHHBIX CXEM MTOCTPOSHHBIX HA dJIeMEHTaX
not eor.
Omeem: npusHak pasenctia (E)

5 B MHOTropaspsaaHoM CyMMaToOpe, OAHOPA3pAAHbIE CYMMUPYIOIINE CXEMBI CBA3aHbI ITOCJIE0OBATECIBHO
BBIXOA0M

Omeem: nepenoca (p)

6. PaBpHHHOCTL I/IH(I)OpMaLII/IOHHLIX BXOA0B MYJIBTHUIIJICKCOPA BJIHACT HA Pa3pAAHOCTb €ro _ n HE



BJIUSCT HA JIMHHUKO .
Omeem: eévixooa, aopeca

7. Hanmuume equauil Ha BXogax JK Tpurrepa, OH COOTBETCTBYET COCTOSHUIO
Omeem: ungepcuu

8. Dnement VCC Ha Bxone T Tpurrepa, o0ecrieunBaeT CMEHY COCTOSTHHUS Ha KQKIIBIA TaKT
CHHXPOCHUTHAJA, 0Jarofaps 4eMy eMy Ha3bIBaloT
Omeem: npomMuGONON0HCHOE, CUEMHBIM

6) munogvle npaKkmuuecKue 3a0anHua:

3amanme 1. Onummre 32 6utHbI MynbTHILIEKCOp 4 B 1 Ha s3b1Ke Verilog.
3apanme 2. Onummre 16 6utHbIi MynbTHIUIEKCOpP 8 B 1 Ha s3bike Verilog
3apanme 3. Onumure 8 OUTHBII MynbTHIUIEKCOpP 2 B 1 Ha si3bike Verilog

Baganue 4. Onummrte AJIY wna s3eike Verilog, BeimonHsiomee omepanmuud +,-,&,|, ¢
dbopmupoBanuem npusHakoB pesyiabtata C u N.

3aganue 5. OnummTe 8-pa3psiIHBIA CYETYNK C YCTAHOBKOM HaYalbHOTO 3HAUYEHUS OTCYEeTa U
MOJyJisl cuéTa Ha si3bIke verilog.

TunoBbie TCOPETUIECCKHUE BOMMPOCHI HA IK3aM€EH 110 TUCHUIIIMHE (OHK-3.1):

BOIIPOChI  I10 AHAJIOT'OBbIM MHTEP®EMCAM

1) OcHOBHBIE 3aKOHBI LETIeH TTOCTOSIHHOTO TOKA, ACTUTEIb HATPSHKEHUS, METO/] YKBHBAJIEHTHO T'O
reHeparopa (TepBas ri1aBa, MOCTOSHHBIN TOK)

2) Merox  KOMIUIGKCHOM  TEPEMEHHOW,  KOMIUIGKCHBIH  KO3(GHIMEHT  mepemavn
YETBIPEXIONMIOCHUKA, (PUIBTPHI IEPBOTO MOPSIAKA

3) BonbT-amrniepHast XapaKTepUCTHKA MO/, TIapaJUIeIbHBIC U TI0CIIEA0BATEIbHBIC OrPAHUYUTEIIH

4) AKTHBHBIN PEKHUM TPAH3UCTOPA, TOKU B TPAH3UCTOPE, BXOJHBIC M BBIXOIHBIC XaPAKTCPHCTHKH
TpaH3KCTOpa

5) YcunutesnbHbIe KacKaibl C rajbBaHUUECKON CBsA3bI0. [TepenaTouHas XxapakTepucTHKa Kackaua
00TIHit SMUTTEP

6) YcuuTenu ¢ rajJbBaHHUYECKOM CBA3BIO, Apei() HyIs, CAMMETPUYHBINA au b QepeHIInanbHbIi
KacKkaj, ONepalOHHbII YCUIUTENb

7) Pematommii ycwiutens ¢ nocienoBarensHoit OOC, (yHKIHMOHAIBHBIE BO3MOXHOCTH,
CYMMUPYIOUIUH peraroniuil yeunutens ¢ napauienasaoit OOC

8) NnTerpupyromuii peraronmi yCUInTelb

BOITPOCHI I10 [TU®POBOM YACTHU

1) ba3oBbie JIOTMYECKHE DJIEMEHTHI, MPaBUIa OMPEICICHUS 3HAYCHHN BBIXOIHBIX CHTHAJIOB,
JIOTM4YecKHe (QYHKIUH, aKCHOMBI, TAOJIUIIbI HCTUHHHOCTU

2) Apudmernueckrue yCTpoWCTBa: moiycymmarop u cymmarop, TU, joruueckue (GyHKINH,
cXeMbl, onrcanue Ha Verilog

3) MHoropaspsHblii cyMMaTop, MHKPEMEHTOp, CXeMbl, onrcanue Ha Verilog

4) KommapaTop Ko/I0B, IOCTPOCHUE CXEMBbI KOMITapaTopa, onrcanue Ha Verilog

5) MaTpuHbIii TIEPEMHOXHUTENb

6) JlemngpaTop ABOMYHOrO KOJa B SAMHUYHBINA, CHHTE3 CXEMBI, onucanue Ha Verilog

7) TIpeobpaszoBaTens JBOMYHOTO Koja B Koj I'pest u obpaTHOE mTpeobpa3oBanue, KOIUPYOIIast
Macka Jyis koga ['pes

8) MyJbTHIUIEKCOp, CHHTE3 CXeMbl, onucanue Ha Verilog, MyJabT UILIeKcop i KOMMYTallHK
LIMH

9) ACHHXPOHHBII TPUITEP C YCTAHOBOYHBIMH BXxonamu (nrns). dusuka pabotsl, aericteue [10C,
TH, BpeMeHHbIE TUarpaMMbl

10) CunxponHsIi rs-Tpurrep (ICS), mocTpoeHHe cXeMbl, (PU3MKa pabOThI, BpEMEHHBIC AUArPaMMbI



11) Cratuueckwuii d-tpurrep, T, pabora cxembl, BpeMEHHBIC AUArpaMMbl

12) JIsyxcrynenvathbiii quaamudeckuii d-tpurrep, Gpusuka pabotsl, onucanue Ha Verilog

13) CuerHBle TPUITEPHI K CIIOCOOBI UX MOCTPOSHMUS, (PU3MKa paOOTHI, BPEMEHHBIE THATPAMMBI
14) MapanaensHBIN perucTp, CABUTAIOIINI peructp, onucanue Ha Verilog

15) AJTY akkyMmyJIsITOPHOTO THIIA

16) Jlenurenu 4acTOTH ¢ PUKCUPOBAHHBIM KO3 purreHToM aeneHus (Ha 2")

17) YupasnsieMble ATUTEIH YaCTOTHI

18) LIupoTHO-UMITYJIbCHBIH MOIYJISTOP

19) dopmupoBanre 3aaHHON UMITYIBCHOM ITOCIEI0BATENEHOCTH (TIPUBEIUTE TPUMED)

Onepatop 340 000 "KomnaHus "TeH3op" ——

[IOKYMEHT NMOAMWCAH 3IEKTPOHHOW NMOAMMUCHIO

COIrNACOBAHO ®rboy BO "PrPTY", PIPTY, Koctpos bopuc Bacunbesny, 24.06.25 10:39 (MSK) MNpocTas noanucb
3aBeaytowmii kadeaport DBM




