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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. V3ydeHne apXUTEKTYpbl U CXEMOTEXHUKH COBPEMEHHBIX MPOTPAMMHPYEMBIX JTOTHUYECKUX
MHTETPAJBHBIX CXEM, IPUHIUIIOB IPOSKTHUPOBAHUS IUPPOBBIX cxeM ¢ ucnoib3zoanueM [IJIMC, metonoB
U CPEJICTB OTJIAKU TAKHX CXEM, s3bIKa MPOEKTUPOBaHUs HU(POBbIX ycTpoiictB Verilog HDL.

1.2. 3agauy AUCHUILIUHBI

1. IlpuoOpeTeHne cTyAeHTaAaMH 3HAHUN B 00JJACTH NMPOEKTUPOBAHUS HUPPOBBIX CXEM C
ncnons3zoBanuem [IJINC.

2. IlpuobOpeTeHrne yMeHUN MPOEKTUPOBATH TEIEKOMMYHHKannoOHHBIE cucTeMbl Ha [IJIMC ¢
WCIIOIB30BaHUEM sI3bIKa onucaHus udposbix ycrporicts Verilog HDL.

3. OBnajeHue NpakTUYECKUMHU HAaBbIKaMU B 00JIaCTH pa3pabOTKU U OTJIaKU OIMMCAHUH HU(PPOBBIX
yctpoiicTB Ha s3bike Verilog HDL Ha ocHOBe mporpamMmMHOro o0ecriedeHus 3apyO0eXkHbIX GUPM H
OTJIAJIOYHBIX MOAyJiel ¢ ucnosbzoBanueM [IJIMC.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Nunexc qucuumiunsl: 51.B.14.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

CornacoBaHa Ha noptane N2 74855 2



OIIK-3. Cniocoben
NPUMEHSTh METO/IbI
MIOKMCKA, XPAHCHUS,
00paboTKu, aHANMHM3a U
MIPEJICTABJICHHS B
Tpebyemom hopmare
uHpOpMAaLINU U3
Pa3IMYHBIX UCTOYHUKOB
u 0a3 JaHHBIX, COOIIOmas
IIPH STOM OCHOBHEBIE
TpeOOoBaHUs
UH(POPMALIMOHHOM
0€301acHOCTH

OIIK-3.1. 3HaeT npuHLUIIBI
MIOWCKA, XpaHEHHUS,
00paboTKu, aHAIM3a U
IpeJcTaBiIeHUs UH(popMaLuy,
a TaK)Ke METOJIbl U CPE/ICTBA
oOecrieyeHus
UH(POPMALIMOHHOM
Oe3onacHocTH

3HAeT NPUHIIUIIBI TIOMCKA, XPAHCHHUS,
00paboTKH, aHAJIN3A U IPEJICTaBICHUS
uHpopmanuu no rematuke [IJIMC, a Taxoke
METO/bI U CPEICTBa OOeCTIeUeHUs
MH(POPMALMOHHON 0€30MaCHOCTH MPH
pa3paboTke nporpamm onmcanus [TJIMC

OIIK-3.2. YmeeT paboTaTh C
UCTOYHUKaMU HH(OpMaIu 1
0a3aMM JaHHBIX, a TAKIKE
pemaTh 3a7a4u 00paboTKI
JTAHHBIX C TIOMOIIIBIO
COBPEMEHHBIX CPEJICTB
aBTOMATH3AINN

YMmeer paboTaTh ¢ HICTOYHUKAMU
uHpopmaru, 6azaMu JaHHBIX,
crienudukanusmu [IJIMC, a Takxe pemats
3a/1a4n 00pabOTKHU JAHHBIX C TIOMOIIBIO
COBPEMEHHBIX CPEACTB aBTOMATH3AINH U
npoektupoBanus [IJINC

OIIK-3.3. Bnaneer
NPaKTUYCCKUMHU HaBbIKAMU
MOKCKA, XpaHEHUS,
00paboTKu, aHanmm3a u
MpeJICTaBICHUS B TpeOyeMoM
dbopmaTe HEOOXOAUMOM
uH(pOpMaIuu U obecrieueHus
UH(POPMALIMOHHOM
0€30MacHOCTH MIPH PEIICHUN
3a/1a4 B 00J1acTH
npodeccuoHaNBHOM
JESITEIIBHOCTH

Brnaneet npakTuuecKMMH HaBBIKAMHU TIOMCKA,
XpaHeHus, 00pabOTKH, aHAIH3a H
npeJcTaBiIeHus B TpedyemMoM dopmare
HE00X01MMOH HH(POPMALIUU 110 TEMATHKE
[TJINC u obecniedenns ”HPOPMALMOHHOM
0e30macHOCTH IPU PELICHUH 33/1a4 B 00JacTh
npodeCCUOHATILHOMN 1EATEIIbHOCTH PU
paszpabotke nporpamm onucanus [TJINC

IMpodeccuonanbHbIe KOMIIETEHIIUH

IIKP-1. Cnocoben
BBITIOJIHATH
MaTeMaTHYECKOe
MOJICJTUPOBAHUE
00BEKTOB U MPOIIECCOB
10 TUITOBBIM METOIUKAM,
B TOM YHCJIE C
HCIIOJb30BaHUEM
CTaHIAPTHBIX ITAKETOB
MPHUKJIATHBIX TPOTpaMM

[TKP-1.1. Ymeer cTpouTh
buzndeckue u
MaTeMaTHYeCKHe MOJIETU
MOJIyJIeH, Y3JI0B, OJIOKOB
pPaIMOTEXHUYECKUX
YCTPOICTB U CUCTEM.

YMeeT npoBOIUTH aHATIU3 U CUHTE3
JIOTUYECKUX YCTPOMCTB, CHHTE3UPOBATH C
UCIIOJIb30BaHNEM COBPEMEHHOM
MUKPO3JIEKTPOHHOM 3JIeMEHTHOH 0a3bl
U poBbIE YCTPOHUCTBA.

IIKP-1.2. Bnaneer HaBbIKAaMU
KOMITbIOTEPHOTO
MOJEIIUPOBAHUS.

Brnaneer HaBbIKaMu PaKTHUYECKOM pabOTHI ¢
71a00paTOPHBIMH MAaKETaMH aHAJIOTOBBIX U
U(PPOBBIX YCTPOUCTB, METOJAMH
KOMIIBIOTEPHOT'O MOJICTUPOBAHUS
(bu3nUecKUX MPOLECCOB U Mepenade
UHPOPMALINHU; TEOPETHUECKUMH U
HKCIEPUMEHTATBHBIMA METOAAMU
HCCIICIOBAHUSI C IIEJIbI0 OCBOCHHS HOBBIX
NEPCHIEKTUBHBIX TEXHOJIOTUI 00paboTKH
U(PPOBBIX CUTHAJIOB.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKAa/IeMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ npenoaasarejieM
H Ha CAMOCTOSITEJILHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUTHHBI COCTABISET 4 3a4eTHBIX eUHUI, 144 akaJeMHYeCKUX 9acoB.
Pacnipenenenue Tpya0eMKOCTH TUCIUILIAHEI 110 BUAM YYEOHOU JeATEILHOCTH MPEICTABICHO B

tabnuue 4.1.

Tabmuma 4.1 — Tpy10eMKOCTh TUCIUIUIAHBI IO BUIaM y9eOHOU e TeIbHOCTH
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Beero |Cemectpsl
4acoB |8 cemecTp

Bunpl yueOHOI nesiTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 20 20
JlaGopaTopHbie 3aHITHS 8 8
CamocrosTensHas padoTa 1Mo pyKOBOACTBOM MPETIOIaBaTes 8 8
KonrtposnbHbie paboTbl 4
CamocTosiTe/ibHasi padoTa 00y4alUIUXCsl, B T.4. KOHTAKTHasA 115 115
BHeayIMTOpHasi padoTa o0y4yaloluxcs ¢ npenojgaBarteyieM, BCero
CamocTosTenpHOE N3YYCHHE TeM (BOIIPOCOB) TEOPETHUECKON YacTh 59 59
JUCIUTIAHBI
[ToaroToBka Kk KOHTPOJIBHOM paboTe 38 38
[ToaroroBka k mabopaTopHoOi pabote 10 10
Harmmcanne otyera nmo nmabopaTopHoit pabote 8 8
ITonroToBKa U cAava YK3aMeHA 9 9
O0mas Tpya0eMKoOCTh (B 4acax) 144 144
Oo0mas TpynoeMKocTh (B 3.€.) 4 4

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpyKkTypa IUCHUIUIUHBI IO pa3aenaM (TeMam) u BUJaM y4eOHOU JesSTeTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUILINHBL U BUBI YUEOHOH IEATEIbHOCTH

HasBanus pasznenos (tem) | JIa6. | Kontp. | CPII, Cawm.| Beero uacos (6ev3 dopmupyemsbie
IUCIUATUIAHBI pab. | pab. q. pab., | MpOMEXYTOUHOH KOMIIETEHIINHU
q aTTeCTaIuH)
8 cemectp
1 Hudpossie noruueckue - 4 2 10 16 OIIK-3, I[IKP-1
CXEMBI
2 OCHOBHBIC DJIEMEHTHI K - 1 16 17 OIIK-3, IIKP-1
bynkum si3pika Verilog
3 Tpurrepsl - 1 10 11 OIIK-3, I[IKP-1
4 MyJnpTHILIEKCOP, 4 1 20 25 OIIK-3, I[IKP-1
JEMYJIBTUILICKCOD,
nemudpaTop, CYETINK
5 CaBUTOBBIE PETUCTPHI, 4 1 16 21 OIIK-3, ITIKP-1
CUETUUK
6 Bepudukanus mpoeKkToB ¢ - 1 6 7 OIIK-3, ITIKP-1
nomortpio Modelsim
7 Jlornyeckui aHamM3aTop - 1 4 5 OIIK-3, TTIKP-1
SignalTap II
8 MegaWizard - - 4 4 OIIK-3, I[IKP-1
9 MammnHa KOHEYHBIX - - 6 6 OIIK-3, ITIKP-1
COCTOSTHUI
10 Monynu namsitu - - 7 7 OIIK-3, I[IKP-1
11 ®@unbrpanus [JIMC - - 8 8 OIIK-3, ITIKP-1
12 CornacoBanue Mojtynei - - 8 8 OIIK-3, ITKP-1
Hroro 3a cemectp| 8 4 8 115 135
HUrtoro| 8 4 8 115 135
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Coneprkanue pa3iesioB (TeM) IUCIUILIMHBI IPUBEACHO B Ta0IuIE 5.2.

5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Ta6muma 5.2 — CoaeprkaHue pa3ieiaoB (TeM) TUCITUTIIMHBI

Hassanus pasnenos Conepsxanue pasznenoB (tem) qucuuriuabl | CPIL, g Popmupyembie
(TeM) TUCIUTITUHBI KOMIIETEHIINH
8 cemectp
1 Hudporsie OO6mmue cBefeHus 00 MHTErPaIbHBIX CXeMaX ¢ 1 OIIK-3, TIKP-1
JIOTUYECKUE CXEMBI nporpammupyemoii crpykrypoit (MCIIC).
Knaccudukarus nudpoBbIx MEKpOCXeM
Apxurektypa u cxemorexnuka [1JINC. 1 OIIK-3, ITIKP-1
Cucremsl ¢
ucnonb3zoBanuem [IJIMC
Uroro| 2
2 OCHOBHBIE 3JIEMEHTHI ¥ | MeTOA0JIOTHS U MAPUIPYT MPOCKTUPOBAHUS Ha 1 OIIK-3, TIKP-1
¢ynkuuu s3eika Verilog |IIJIMC. OcHOBHBIE 3Tanbl TPOSKTUPOBAHUS
mdpoBsIx ycrporicts Ha [IJIUC
Hroro 1
3 Tpurrepsl Flip-Flop, Tpurrep 4yBCTBUTENbHBIN K 1 OIIK-3, IIKP-1
OTpUIaTeNIbHOMY (DPOHTY CUTHAJIa TAKTOBOM
YaCcTOTBI, TPUTTEP C ACHHXPOHHBIM COPOCOM,
TPUTTEP C CHHXPOHHBIM COPOCOM, TPHUTTEP C
BXOJIOM pa3pellieHus Ha 3aMUCh
Hroro 1
4 MybTUILIEKCOD, SA3b1kK onMcaHus MUQPPOBHIX YCTPOUCTB 1 OIIK-3, ITIKP-1
JEMYJIbTUILIEKCOP, (Hardware Description Languages - HDL)
nemudpaTop, CUETIUK HUroro| 1
5 Casurossie peructpsl, |Ctpykrypa CAIIP nns mpoekTupoBaHus Ha 1 OIIK-3, TIKP-1
CUETUYUK [JINC
Hroro 1
6 Bepuduxauus Hanucanue monyneit Testbench, unrepdeiic 1 OIIK-3, IIKP-1
MPOEKTOB ¢ momomipto  |Modelsim
Modelsim Uroro| 1
7 Jloruueckwuit Pa6ota B SignalTap II 1 OIIK-3, TTKP-1
ananuzarop SignalTap 11 Urtoro| 1
8 MegaWizard Coznanue monyneit B MegaWizard 0 OIIK-3, I[IKP-1
Hroro -
9 MarmHa KOHEYHBIX Peanuzanmsa MaliuH KOHEYHBIX COCTOSIHUH B 0 OIIK-3, TTIKP-1
COCTOSIHUI [JINC
Hroro -
10 Moaynu naMsTi Peanuzauus moxyineit namsaru B [TJINC 0 OIIK-3, ITKP-1
Hroro -
11 @unerpanus IJIMC  |Peanuzanus ungpossix ¢unstpos B [IJIMC 0 OIIK-3, I[IKP-1
Hroro -
12 CornacoBanue CornacoBanue moayneit B Verilog 0 OIIK-3, IIKP-1
MoAyJIen Hroro| -
Uroro 3a cemectp| 8
Uroro| 8
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5.3. KonTposbHbie padoThl

Bupl KOHTPOJIBHBIX Pa0OT M Yachl HA KOHTPOJIbHBIC paOOTHI MPUBEICHBI B Ta0HIIE 5.3.
Ta6ymma 5.3 — KoHTposbHbIE pabOThI

No .. Buapl KOHTPOJIBHBIX paboT TpynoemkocTb, 4 PopmHpyembie
KOMIIETEHIINH
8 cemectp
1  |KontposbHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 [TKP-1
IIPOBEPKOM
2 |KontposbHas paboTa ¢ aBTOMAaTU3UPOBAHHOM 2 ITKP-1
MPOBEPKOI
Hroro 3a cemectp 4
HWroro 4
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmuma 5.4 — HaumenoBanue 1a60paTOpHBIX padoT
HazBanus pa3nenos (Tem) HaunmenoBanue dopmupyemble
JUCLIUTUINHBI 1a00paTOpHBIX paboT Tpynoemrocte, KOMIIETEHIINH
8 cemecTp
4 MynbpTUILIEKCOP, CYEeTYNKHU U OEIUTEHN 4 [IKP-1
JIEeMYJIBTUILIEKCOD, AemudpaTop, |4acToThI
CUETUUK Utoro 4
5 CasuroBbie perucTpsl, cuetyuk | Co3nanue npoekra B Quartus 4 [TKP-1
II. Jlornyeckue cxembl
Hroro 4
Uroro 3a cemectp 8
Hroro 8

5.5.KoHTposb camocTosiTeIbHOI padoThl (KYpCcOBOii MPoeKT / KypcoBasi pa6oTa)
He npenycMoTpeHO yueOHbIM I1aHOM
5.6. CamocTosiTeqbHasi padoTa

Bunbl caMmocToATenbHOM paboThl, TPYJOEMKOCTh U (POPMHUPYEMbIe KOMIICTCHIIMH TPEICTaBICHBI B
tabmure 5.6.
Tabauma 5.6. — Buabl caMmocTosTeIbHOM paboThl, TPYI0EMKOCTh U (DOPMHUPYEMbIE KOMIICTCHIIUN

HaszBanus pasaenos | Bugel camocrostensHol | TpynoeMkocTs, | Popmupyemblie
@opMBI KOHTPOJIS
(TeM) TUCIUTLTAHBI paboThI q KOMIIETEHIIUN
8 cemectp

1 Ludpossie CamocTosiTeNbHOE 6 OIIK-3, ITIKP-1 | TectupoBanue,
JIOTUYECKHE CXEMBI  |M3yueHue TeM (BOIIPOCOB) DK3aMeH

TEOPETUYECKON YacTh

JUCITUIUIMHEI

IloaroroBka k 4 TIKP-1 Kontponbnas

KOHTpPOJIbHOHU paboTe pabota

Hroro 10
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2 OCHOBHBIE CaMOCTOSITEIBLHOE 12 OIIK-3, [IKP-1 | TectupoBanue,
AJIEMEHTHI U n3yuyeHue TeM (BOIpocoB) DK3aMeH
(GYHKITUH SI3bIKA TEOPETUIECKON YaCcTH
Verilog JTUCTIUTUTAHBI
TloaroroBka x 4 [IKP-1 KonTtponbHas
KOHTPOJIBHOU paboTe pabora
Hroro 16
3 Tpurrepsl [TonroroBka k 4 [TKP-1 KonTposibHas
KOHTPOJIBHOU paboTe pabora
CamocTosTeNEHOE 6 OIIK-3, ITIKP-1 | TectupoBanue,
n3ydeHue TeM (BOIpocoB) DK3aMeH
TEOPETUYECKON YacTh
JUCIUTUTAHBI
Hroro 10
4 Mynbrunnekcop, |IloaroroBka k 6 OIIK-3, TIKP-1 | JlaGoparopHas
JIEeMYJIBTUIUICKCOP,  |1abopaTtopHOil paboTe pabora
neungparop, Hammcanue oTyera mo 4 OIIK-3, TTKP-1 Otuet no
CUCTHIHUK naboparopHoit pabote nabopaTtopHoit
pabore
CaMOCTOSTEIIbHOS 6 OIIK-3, [IKP-1 | TectupoBanue,
W3y4YeHHE TeM (BOIIPOCOB) DK3aMeH
TEOPETUYECKON YaCTH
JTUCIUTLTAHBI
[Togroroska k 4 [IKP-1 Kontposbnas
KOHTPOJILHOHN padoTe pabora
Hroro 20
5 CnBurossie [Toaroroska k 4 OIIK-3, IIKP-1 | JlaGoparopHas
PErucTphl, CUETUUK |JabopaTopHOil padoTte pabota
Hanmcanwne oryera 1mo 4 OIIK-3, IIKP-1 OTyer no
naboparopHOit paboTe nabopaTopHOU
pabote
CamocTosTeNLHOE 4 OIIK-3, ITIKP-1 | TectupoBanue,
n3y4yeHue TeM (BOIpocoB) DK3aMeH
TEOPETUYECKON YacTh
JTUCIUTUTAHBI
IloaroroBka k 4 TIKP-1 Kontponbnas
KOHTpPOJIbHOU paboTe pabota
Hroro 16
6 Bepudukarus CamocTosiTeNbHOE 4 OIIK-3, ITKP-1 | TectupoBanue,
MIPOEKTOB C n3ydeHue TeM (BOIpoCcoB) DK3aMeH
nomoinbio Modelsim |TeopeTnueckoi yacTh
JUCIUTUTAHBI
IloaroroBka k 2 TIKP-1 Kontponbnas
KOHTpPOJIbHOH paboTe pabota
Hroro 6
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7 Jlorudeckui CaMOCTOSTEIIbHOE 2 OIIK-3, [IKP-1 | TectupoBanue,
aHaJIn3aTop n3yuyeHue TeM (BOIpocoB) DK3aMeH
SignalTap II TEOPETUYECKON YaCTH
JIACIIUILTUHBI
TloaroroBka x 2 [IKP-1 KonTtponbHas
KOHTPOJIBHOU paboTe pabora
Hroro 4
8 MegaWizard CaMoCTOsITeIbHOE 2 OIIK-3, [IKP-1 | TecrtupoBanue,
n3yuyeHue TeM (BOIpocoB) DK3amMeH
TEOPETUYECKON YaCTH
JIACIIMILTUHBI
TloaroroBka x 2 [IKP-1 KonTtponbHas
KOHTPOJIBHOU paboTe pabora
Hroro 4
9 Mamuna CaMOCTOSITEIBLHOE 4 OIIK-3, [IKP-1 | TectupoBanue,
KOHEYHBIX H3y4EeHHE TeM (BOIIPOCOB) OK3aMeH
COCTOSIHUI TEOPETHUYECKON 4acTu
JIACIIMILTUHBI
TloaroroBka x 2 I[IKP-1 KonTtponbHas
KOHTPOJIBHOU paboTe pabora
Hroro 6
10 Moaynu namsitu | CaMOCTOSITEILHOE 5 OIIK-3, [IKP-1 | TectupoBanue,
n3yuyeHue TeM (BOIpocoB) DK3amMeH
TEOPETUYECKON YaCTH
JIACIIMILTUHBI
TloaroroBka x 2 I[TKP-1 KonTtponbHas
KOHTPOJIBHOU paboTe pabora
Hroro 7
11 OunbTpanms CaMOCTOSTEBLHOE 4 OIIK-3, [IKP-1 | TectupoBanue,
[JI1C H3y4EeHHE TeM (BOIIPOCOB) OK3aMeH
TEOPETUYECKON YaCTH
JIACIIUILTNHBI
TloaroroBka x 4 I[IKP-1 KonTtponbsHas
KOHTPOJIBHOU paboTe pabora
Hroro 8
12 CornacoBanue CaMOCTOSTEIIbHOC 4 OIIK-3, [IKP-1 | TectupoBanue,
MOyJeH n3yuyeHue TeM (BOIpocoB) DK3aMeH
TEOPETUYECKON YaCTH
JIACIIMILTUHBI
[ToaroroBka k 4 ITKP-1 KonTtponbHas
KOHTPOJIBHOU paboTe pabora
Hroro 8
Hroro 3a cemectp 115
TloaroroBka u cmaua 9 OK3aMeH
JK3aMeHa
Hroro 124

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH
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CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHUH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSATEeTLHOCTH MPEICTAaBIICHO B Tabymiie 5.7.
Ta6muma 5.7 — CooTBETCTBUE KOMIETEHIIUN, (HOPMUPYEMBIX TIPH U3YUECHUN TUCIUTIINHBI, U BUTOB

3aHATUI
Buapl yueOHOM AesTeNbHOCTH
dopmupyembie ®
KOMIIETeHIIH Jlab. g our.pas.|cprr| SV OPMBL ROHTPOIA
pao. pao.
OIIK-3 + + +  |JIaboparopHas pabota, OTueT 1o
nabopaTopHoii pabote, TectupoBanue,
OKk3ameH
ITKP-1 + + + + KonTponbras pabora, Jlaboparopuas
pabota, Otuer o nabopaTopHoii padoTe,
TectupoBanue, Jk3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
PeitTuHroBasi cuctemMa He UCIOJIb3YETCS
7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIITHOHHOE o0ecneyeHue U CIUTIITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. [IporpaMmMupoBaHue JOTHYECKUX HHTErpPalbHBIX cXeM: MeTOoIMYecKHue yKa3aHus IO
MPOBEJICHUIO NMPAKTUUECKUX 3aHATUI U OpraHU3aIlluu caMocTosTeNbHOM padoTsl / S. B. Kproxkos, /1. A.
[Tokamecros, XK. T. Opasiaee - 2014. 77 c. JlocTyn U3 TUYHOTO KaOWHETA CTyACHTA. [ DJIEKTPOHHBIN
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/3901.

7.2. lonoTHUTEIbHAS JIUTEPATypa

1. Makcownn, K. IIpoexktupoBanue Ha [IJIMC. Kypc monomoro 6oiina : yuedbnoe mocodue / K.
Maxkchuna. — Mocksa : JIMK IIpecc, 2010. — 407 c¢. locTyn U3 JUYHOTO KaOWHETA CTyJCHTA.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://e.lanbook.com/book/60987.

7.3. YueOHO-MeTOAN4YEeCKHE MOCOOUs
7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. HaBabu, 3. IlpoektupoBanue BcTpauBaembix cucteM Ha [IJIMC / 3. HaBabu ; mepeBon c
anrymiickoro B. B. ConoBreBa. — Mocksa : JIMK Ilpecc, 2016. — 464 c¢. locTyn u3 TMIHOTO KaOuHETa
CTyJeHTa. [ DNneKTpoHHBIN pecypc|: — Pexxum moctyma: https://e.lanbook.com/book/73058.

2. HpOFpaMMI/IpOBaHI/Ie JOTUMYCCKUX HHTCIPAJIBHBIX CXCM!: MeTOJII/I‘-IeCKI/Ie YKa3aHUusa K
nabopatopubiM pabortam / 5. B. Kprokos, /. A. TlokamecToB, XK. T. Opasiaees - 2014. 51 c¢. Joctyn u3
JTUYHOTO KaOWMHeTa CTyJaeHTa. [DIEeKTpOoHHBIH pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/3898.

7.3.2. YueOHO-MeTOAUYIECKHE TOCOOUS AJIS JIUII
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-METOINYECKUE MAaTEPHUAIIbI IISI CAMOCTOSITEIIBHON U ayIUTOPHOI pabOThl 00YyYarOIIUXCS
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbSI M HHBAJIUIOB MPEJIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUUCHUSIM UX 3JI0POBbS U BOCTIPUSITHS HHPOPMAIIUH.

J1st U ¢ HApYIIEeHUsIMU 3PEeHMA:

— B (hpopMe 2IIEKTPOHHOTO IOKYMEHTA,

— B Ie4aTHOU (hopMe YBEIUICHHBIM HIPUPTOM.

J1st i ¢ HAapyLIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B mieyatHoi popme.

Jl1st i ¢ HAPYIIEHUSIMU OTIOPHO-IBUTATEILHOIO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B mieyatHoi popme.
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7.4. NHoe y4eOHO-MeTOAMYECKOE 0OecIedeHue

1. IToxamectoB [[.A. IlporpammMupoBaHue JOrMYECKUX HMHTErPaJIbHBIX CXEM: [DIEKTpOHHBIN
pecypc]: anextponHslii kypc. Tomck: @10, TYCVYP, 2020. (mocTym U3 ITMYHOTO KaOMHETa CTYICHTA) .

7.5. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0A3bI JAHHBIX
1 MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI

1. Tlpu u3yyeHUHn NUCUUIIIMHBI PEKOMEHAYETCS 00pamaTbCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

2. eLIBRARY.RU: kpynHeiimmii poccuiickuii ”HPOPMALMOHHBINA IOPTAJ B 00JaCTH HAYKH,
TEXHOJIOTHH, MEIUIIUHBI U oOpa3zoBanus (https://www.elibrary.ru);.

3. OBC «Jlanby»: 31€KTPOHHO-OMOINOTEYHAS CUCTEMA U3/IaTeIbCTBA «JIaHb»
(https://e.lanbook.com/). JIocTyn U3 1MuHOTO KaOWHETA CTYACHTA.

8. MaTepuajibHO-TEXHHYECKOE U IPOrpaMMHoOe ofdecrnedyeHre JUCHUIIIHHbI

8.1. O0mue TpedOBaHUS K MATEPHAJBLHO-TEXHHYECKOMY M MPOrPAMMHOMY 00ece4eHHI0
AUCHUTLTUHBI

YuyeOHblE ayqUTOPHUHU ISl NPOBEACHUS 3aHATHUH J1abOpaTOpPHOro THUMA, TPYNIOBBIX U
WHAUBUIYAJIBHBIX KOHCYJIbTAlMH, TEKYIIETO0 KOHTPOJISI M MPOMEKYTOUHOH aTTeCTalUH, I
CaMOCTOSITENIbHOW pabOThl CTYAECHTOB

634034, Tomckast obmacts, r. Tomck, Bepmununa ynuna, 1. 74, 207 ayza.

Omnwucanue UMeEroNIerocs 000py0BaHUS:

- BeG-xamepa - 6 mt.;

- Hayurauku ¢ MuUKpo(oHOM - 6 mIT.;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security ans Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU pabOThl HCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MmeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB
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OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/repenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEINOaBaHuUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHUCTeMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeACcTBa
npuema/rnepenadyn yueOHo nHGOpMaIMu B JOCTYHNHBIX opMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3ALMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f eyljry];;e ®opmsbl koHTpoIst | OueHouynsie Matepuans (OM)
1 lludpossie nornyeckue OIIK-3, I[IKP-1 |KonTponsHas [IpumepHbIil nEpeYeHb TEM U
CXEMBbI pabora TECTOBBIX 3a/laHUI Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 OCHOBHBIE JIEMEHTHI 1 OIIK-3, IIKP-1  |KonTpoJsibHas [IpumMepHbIil IEpedYeHb TEM U
bynkumm s3pika Verilog pabora TECTOBBIX 3a/IaHUI HA
KOHTPOJIbHBIE PAOOTHI
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 Tpurrepsl OIIK-3, IIKP-1  |KonTposbHas [IpumMepHBIil IEpedYeHb TEM U
pabora TECTOBBIX 3aJaHUI Ha
KOHTPOJIbHBIE PAOOTHI
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
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4 MynbTHILIEKCOD, OIIK-3, [IKP-1  |KoHTponbHas [IpuMepHBIil nepeyeHb TeM U
JeMYJIbTUILIEKCOD, pabora TECTOBBIX 3a/laHUl Ha
nernmdpaTop, CYSTIUK KOHTPOJIbHBIE PA0OTHI
JlaboparopHas Tembl 1abopaTopHBIX pabOT
pabota
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
OtueT no Tembl 1abopaTopHBIX paboT
nabopatopHOit
pabote
5 CBUrOBBIE PETUCTPHI, OIIK-3, [IKP-1  |KoHTposbHas IIpuMepHBIil IepeYeHsb TeM U
CUYETUHK pabota TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE paOOThI
JlabopaTopHas Tewmbl 1ab0paToOpHBIX PabOT
pabora
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Oruer o Temb! mabopaTopHBIX padoT
nabopaTtopHOit
pabote
6 Bepudukanus npoekToB ¢ OIIK-3, [IKP-1 |KonTponbHas [IpuMepHBIil nepeyeHb TeM U
nmoMo1b0 Modelsim pabora TECTOBBIX 3aJaHUI Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
7 Jlornyeckui aHammM3aTop OIIK-3, [IKP-1 |KonTponbHas [IpumepHsIil EpeYeHb TEM U
SignalTap II pabota TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE PaOOTHI
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
8 MegaWizard OIIK-3, [IKP-1 |KonTponbHas [IpumepHsbIi nEpeYeHb TEM U
pabota TECTOBBIX 33IaHUI Ha
KOHTPOJIbHBIE PAOOTHI
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX

BOIIPOCOB
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9 MamnHa KOHEYHbIX OIIK-3, [IKP-1  |KoHTponbHas [IpuMepHBIil nepeyeHb TeM U
COCTOSIHUI pabora TECTOBBIX 3a1aHUI HA
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
10 Monaynu namstu OIIK-3, [IKP-1  |KoHTponbHas [IpuMepHBIil nepeyeHsb TeM 1
pabora TECTOBBIX 3aJIaHUH Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
11 ®unprpauus [IJIUC OIIK-3, [IKP-1  |KonTponbHas [IpuMepHBIil nepeyeHpb TeM U
pabota TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
12 CornacoBanue Mojynieit OIIK-3, IIKP-1  |KonTpoJsibHas [IpumMepHbIil IEpedYeHb TEM U
pabora TECTOBBIX 3aJaHUI HA
KOHTPOJIbHBIE PAOOTHI
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHNUN
OK3aMeH [lepeueHb IK3aMEHALIMOHHBIX

BOIIPOCOB

[lxana oneHku cHOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU MIAHUPYEMBIX PE3yJIbTATOB OOYyUEHUS IO

OUCLUILIMHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka Bamiaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BIIAJIETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHLHO) | MAKCUMAIBHOM | MIIM (hparMeHTapHbIE YMEHUN UITn HaBBIKOB WJIN
CyMMBI 0aJuIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MpUMEHEHNE
yMeHHue HABBIKOB
3 ot 60% 1o o01re, HO He B IIEJIOM YCIHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHBIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHUCTEMAaTUYECKH | CUCTEMAaTUYECKOe
CYMMBI 0aJIOB OCYLIECTBIISIEMOE IIPUMEHEHNE
yMEHUe HAaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

5 (oTIM4HO)

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Ha s3pike Verilog 00BSABUTh MAaCCHB Mem U3 YETHIPEX 8-MH pa3psIHBIX PETHUCTPOB MOXKHO C

MIOMOIIBIO0 KOHCTPYKIIUU:
a) reg [7:0] mem [3:0];
0) reg [3:0] mem [7:0];
B) reg [7:0] [3:0] 1;
r) wire r [7:0] [3:0];

B pesynberare BeimosHeHus omepanuu d=!(4’b0110*4°b0111+4°b0101), d Oynetr umers
3HAYCHUE!
a) 1’dl;
0) 1°d0;
B) 4°d0100;
r)4’d1011;

Jlns mepenayn JaHHBIX MEXIY ABYMs ycTpoiicTBamu (master u slave) mo uatepdeiicy SPI
UCTIONB3YIOTCS IUHBL:

a) miso, mosi, sclk, en, rst;
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4.

10.

1.

12.

13.

0) miso, mosi;
B) miso, mosi, preset, sclk;
r) miso, mosi, sclk, ss;
OOBsBIIEHHI IBE IEpEeMEHHBIC: reg a; wire b; [IpucBouTh 3TUM nepeMeHHbIM 3HaueHue 1°bl
MO3KHO C ITOMOIIBIO KOJa:
a) assign a=1’b1; always @* b=1"bl;
0) assign b=1°b1; always @* a=1"bl;
B) assign a=1"bl; assign b=1"b1;
r) always @* a=1’bl; always @* b=1"bl
wire [2:0] C; assign C =~(3’b010+3’b001 + 3°b010);
Kaxkoe 3nauenue Oyner umets nepemennas C:
a) 3°b101;
6) 3’blll;
B) 3°b010;
r) 3’b011;
BriOepute mpaBuibHbIA BapuaHT OOBSIBICHUS IByXMEPHOTI'O MacCHBa PETHCTPOB U3 §-MHU
AIIEMEHTOB:
a)reg [7:0] a;
0) reg a [2:0];
B) reg [7:0] a [2:0];
r) reg [2:0] a [7:0];
Yucno «-5» B IpsAMOM M IOTIOJTHUTEIIBHOM KOJIE:
a) 101; 010;
6) 1101; 1011;
B) 1011; 1101;
r) 010; 101 ;
[Ipu nmomaue Ha RS tpurrep kom6unanuu (S=0, R=1) npoucxoaurt:
a) YcraHOBKa BBIXO/IHOTO 3HAUCHUS;
6) COpoC BBIXOTHOTO 3HAYEHUS;
B) XpaHEHHUE 3HAYCHUS,
r) DTO 3alpelieHHOe COCTOSHUE ;
KommenTapuu Ha s3bike Verilog MOryT HauMHATBHCS C CUMBOJIA:
a)$;
0) "
B) //;
r) #;
[Tpu oOwsiBennu peructpa reg [5:0] a=7"b1011011;
a) Peructp Oyner uMmeTh 3HAUCHUE:!
6) 1011011;
011011;
B) 1101101;
r) 101101;
K 4nciy ocHOBHBIX onpeaeneHHbIX npousBoautenamu napamerpos [IJIMC, otHocures:
a) Bpems HenpepbIBHON pabOThI
0) TakToBas yacTtoTa
B) O0BEM BCTPOCHHOTO 3JIEMEHTA MU TAHUS
r) KonnuecTBo toruyeckux 3JeMeHTOB
Tunosas [IJIUC umeer:
a) SSD nuck
6) CuctemMy COeTMHEHUN PJIEMEHTOB
B) BcTpoeHHBIH 351eMEHT MUTaHus
r) HDD nauck
Onement LUT B ITJIMC no cBoel cyTu 310
a) Tabnuiia ICTUHHOCTH
0) Ycunurenn
B) YMHOXHTEIb
r) Tpansucrop
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14.

15.

16.

17.

18.

19.

20.

Kaxoit u3 aTux s361k0B oanepxuBaet padoty ¢ [IJIMC

a) Java

6) VHDL

B) Python

r) Pascal

[Ipu momgaue Ha Bxoabl neMmeHTa «Jlormueckoe M» 3nauennit «1» u «0» Ha BbIXOHE OyneT
YCTaHOBJICHO 3HaYCHHE

a) «1»

0) «0O»

B) Heonpenenennoe 3HaueHue

r) Beicokuit ummnenanc

OtpunarenbHoe unciio «1111», 3anucanHoe B NPsIMOM KOJIE COOTBETCTBYET AECATUUYHOMY
YHUCITY

a)-3

0) -1

B) -5

r)-7

KommenTapuu Ha s13pike Verilog MOryT HauMHATBCS C CUMBOJIA
a)$

o) "

B) //

r) #

Kakoe 3HaueHne He MOKET IPUHUMATh OJTHOpA3psAIHAs INHA
a)0

0) 1

B) U

r)z

Omnepatop «|» Ha s13b1Ke VerilogaTo

a) [Toburosoe NJIN

0) Jlornueckoe NJIN

B) [To6uToBoe U

r) Jlormueckoe U

OrnepaTop JOTUYECKOTO CBUTA BIIPABO Ha s3bike Verilog o003HauaeTcs Kak
a) —

0) =>

B) >

r) >>

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

. Ha s3pike Verilog 00bsBUTH MacCHB mem U3 YEThIPeX 8-MU pa3psAIHBIX PETUCTPOB MOXKHO C

MOMOIIBI0 KOHCTPYKIIUU:
a) reg [7:0] mem [3:0];
0) reg [3:0] mem [7:0];
B) reg [7:0] [3:0] 1;
r) wire r [7:0] [3:0];
B pesynbrare BeimonHenus omepanuu d=!(4’b0110*4’b0111+4’b0101), d Oyner umerhb
3HAaYCHUE:
a) 1°d1;
6) 1°d0;
B) 4°d0100;
r)4°d1011;
JUist mepeauu JaHHBIX MEXIy JBYyMs ycTpoicTBamu (master u slave) mo unrepgeiicy SPI
WCTIONB3YIOTCS IIIMHBI:
a) miso, mosi, sclk, en, rst;
0) miso, mosi;
B) miso, mosi, preset, sclk;
r) miso, mosi, sclk, ss;
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4. OObBsABICHBI ABE NIEpeMEHHBIC: reg a; wire b; [IpucBouTs 3TUM nepeMeHHBIM 3HaueHue 1°bl
MO3KHO C ITOMOIIBIO KOJa:
a) assign a=1’b1; always @* b=1"bl;
0) assign b=1°b1; always @* a=1"bl;
B) assign a=1"b1; assign b=1"b1;
r) always @* a=1’bl; always @* b=1"bl
5. wire [2:0] C; assign C =~(3’b010+3’b001 + 3°b010);
Kaxkoe 3nauenue Oyner umets nepemenHas C:
a) 3°b101;
6) 3’bl11;
B) 3°b010;
r) 3’b011;
6. BriOepuTe mpaBUJIbHBIA BapHaHT OOBSBJICHHS JNBYXMEPHOT'O MAacCCHBA PETUCTPOB U3 8-MHU
AIIEMEHTOB:
a)reg [7:0] a;
0) reg a [2:0];
B) reg [7:0] a [2:0];
r) reg [2:0] a [7:0];
7. Yucno «-5» B NIpSIMOM U JOTIOJIHUTEIBHOM KOJIE:
a) 101; 010;
6) 1101; 1011;
B) 1011; 1101;
r) 010; 101 ;
8. Ilpu momaue Ha RS tpurrep komOunamuu (S=0, R=1) npoucxoaur:
a) YcraHOBKa BBIXO/IHOTO 3HAUCHUS;
6) COpoC BBIXOTHOTO 3HAYEHUS;
B) XpaHEHHUE 3HAYCHUS,
r) DTO 3alpelieHHOe COCTOSHUE ;
9. KommenTtapun Ha si3bike Verilog MOTyT HAaUMHATHCSI C CUMBOJIA:
a)$;
0) "
B) //;
r) #;
10. TIIpu oO6bsiBneHuu peructpa reg [5:0] a=7"b1011011;
Peructp Oyzaer umeTh 3HaUCHHE:
a) 1011011;
6) 011011;
B) 1101101;
r) 101101;

9.1.3. IlpuMepHbIii NepeYyeHb T€M M TECTOBBIX 3aIaHUIl HA KOHTPOJIbHbIE PA0OThHI

[IporpaMmmupoBaHue TOTUUYECKUX UHTETPATBHBIX CXEM
1. K unciay ocHOBHBIX onpezeneHHbIX npon3soautensimu napamerpon ITJIMC, oTHocuTes:
a) Bpems HenpepbIBHOI pabOTHI
0) TakToBas yacTtoTa
B) OOBEM BCTPOEHHOTO 3JIEMEHTA MUTAHUS
r) KonnuecTBo TOrH4ecKux 3J1€MEHTOB
2. Tunosas ITJNIMC umeer:
a) SSD nuck
0) CucreMy COeTMHEHUI IIEMEHTOB
B) BCTpoeHHBIN 2J1eMEHT IUTaHUS
r) HDD nuck
3. Onement LUT B IIJIMC no cBoeit cytu 310
a) Tabnuiia UCTUHHOCTH
0) Ycunurenb
B) YMHOXHTENb
r) Tpansuctop
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4. Kakoii u3 3TuX S3bIKOB TIoaziepxkuBaet padoty ¢ [IJIMC
a) Java
6) VHDL
B) Python
r) Pascal

5. Ilpu momade Ha BXonbl diemMeHTa «Jloruueckoe M» 3Hauenuit «1» u «0» Ha BrIXOHmE OymeT
YCTaHOBJICHO 3HaYCHHE
a) «1»
0) «0O»
B) Heonpenenennoe 3HaueHue
r) Beicokuit ummnenanc

6. OrpunarensHoe uncio «1111», 3anucaHHOe B MPSIMOM KOJI€ COOTBETCTBYET JAECATUUYHOMY
YHUCITY
a)-3
0) -1
B) -5
r)-7

7. KomMeHTapuu Ha si3p1ke Verilog MOTYT HAUMHATHCSI C CUMBOJIA
a)$
o) "
B) //
r) #

8. Kakoe 3HaueHue He MOKET MPUHUMATh OJJHOPa3psAIHAs IIMHA
a)0
0) 1
B) U
r)z

9. Omneparop «|» Ha s3b1Ke VerilogaTo
a) [Toburosoe NJIN
0) Jlornueckoe NJIN
B) [To6uToBoe U
r) Jlormueckoe U

10. Omepartop JOTHYECKOro CIBUTa BIPABO Ha s3bIKe Verilog 0003HaYaeTcst Kak

a) —
0) =>
B) >
r) >>

9.1.4. Tembl 1a00paTOPHBIX padoOT

—_

CUeT4HKH U JENUTETH YaCTOTHI
2. Coznanue npoekra B Quartus II. Jloruueckue cxembl

9.2. MeTonnueckne peKOMeHIaUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

Hauatps uzydeHue AuCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia He0OX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyJAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:
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— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAHUS U OCBOEHMS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[lo nucnunavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacniucanue BeOMHApOB U 3anycy BeOMHAPOB MyOIHUKYIOTCS B 3JIEKTPOHHOM KypCe 0 TUCHUIUIMHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMM 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3J10POBbSI U MHBAJIUJOB

Kareropuu o6yuaroniuxcs

Bupl 1onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEeHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUIYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOH (hOpMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKHuXx 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCAd
nocTymHas popMa npeaoCTaBICHI OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusl Pe3yJbTaTOB OOYYEHHS JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
30pPOBbSI U WHBAIUIOB 0 AUCHUILIMHE TPEIyCMAaTPUBACT MpeAOCTaBlIeHne HHPopManuu B hopmMax,
AIallITUPOBAHHBIX K OTPaHUYCHUAM UX 3J0POBbS U BOCIIPUATHUA I/IHCI)OpMaHI/II/II
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Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipyn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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