MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXIAIO
[Ipopexrop o YP
Cenuenko I1.B.
«13» 12 2023 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
INPOI'PAMMMPOBAHMUE IIVINC

YpoBeHb 00pa3oBaHus: BhIcIIee 00pa3oBaHue - MATHCTPaTypa

Hampagiienne noarotoBku / cnenuaibHOCTh: 11.04.04 D/IeKTPOHNKA M HAHOJJIEKTPOHUKA
HanpaBnenHocts (npoduis) / cnenuanu3amnus: IJIeKTPOHHbIe MPUOOPBLI U ycTpoiicTBa cOopa,
00padoTku U oToOpaxkeHus nHGopmMauuu

dopma 00yueHUs: 3a09HAA

Kadenpa: Kadenpa npombiniienHoii djiekrponnku (IpJ)

Kypc: 1,2

Cemectp: 2,3

VY4eOnsIii man Habopa 2024 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunsl yueOHOM AesTenbHOCTH 2 cemectp 3 cemectp Bcero  EnuHunel
JlekuroHHbBIE 3aHITHUS 8 8 4acoB
[IpakTrueckue 3aHATUA 2 2 4 4acoB
JlaGopaTopHble 3aHATHUS 8 8 4acoB
CamocrositenpHast padbora 26 123 149 4acoB
KoHTponbHbIE pabOThI 2 2 4acoB
[loaroroBka u cgada sK3aMeHa 9 9 4acoB
OO0mmas TpyJ0€MKOCTh 36 144 180 4acoB
(BKJIIOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 5 3.e.

@DopMBbI IPOMEKYTOUHOHN aTTeCTaLUA Cemectp Konnuectso
OK3aMeH 3
KoHTponbHbIE pabOThI 3 1

JOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MO CHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 13.12.2023

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck

CornacoeaHa Ha noptane N2 80011



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. V3ydeHne apXUTEKTYpbl U CXEMOTEXHUKH COBPEMEHHBIX MPOTPAMMHPYEMBIX JTOTHUYECKUX
uHterpainbHbeix cxeM (IIJIMC), npuHIUIOB NPOEKTUPOBAHUA M MOCTPOCHUS HUPPOBBIX CXEM C
ucnoas3zoBanuem [1IJIMC, MeTo10B U CPEICTB UX OTJIAJKHU, & TAKKE OCHOBHBIX SI3bIKOB MPOCKTHUPOBAHUS
uu¢poBbIx ycrpoiictB Verilog 1 VHDL, nonydenne npakTHUECKUX HABBHIKOB B pa3paboTke HU(POBBIX
YCTPOMCTB.

1.2. 3agauy AUCHUILIUHBI

1. ®yngameHTalbHasg NOATOTOBKAa CTYAEHTOB B 00JacTU MNPOEKTUPOBAHUS YCTPOMCTB
3JIEKTPOHUKHU U HAHO3JIEKTpoHUKH Ha ocHoBe [TJINC.

2. U3zydenue s361k0B nmporpammupoBanus Verilog m VHDL.

3. IlpuoOpeTreHne yMeHU U HAaBBIKOB B 00JIaCTH MPOEKTHUPOBAHUS MU(PPOBBIX YCTPOUCTB Ha Oaze
[JIAC.

4. Nzyuenue npuknagabix maketoB otminaaku [IJIMC, ocBoenne MeTonoB BepuduKaum padoThI
Mojyiel, ycrponctB Ha ocHoBe [TJIMC.

5. TlpoBeneHue SKCIEPUMEHTAIBHBIX MCCIEIOBAaHUN pa3pabOTaHHBIX IU(PPOBBIX MOIYJIEH Ha
[JIMC ¢ npuMeHEeHHEeM COBPEMEHHBIX MAKETOB OTIAIKH.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yactp 010ka auctumuing: Yacte, popMupyemas yauacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH.
Monaynb quctuiuine: Moayis npoecCHOHaIbHON MOATOTOBKY (major).

WNnnexe aucuunnunsl: 51.B.01.06.
Peanusyercs ¢ mpUMEHEHHUEM 3JICKTPOHHOTO OOYUYeHHMs, AUCTAHLIHMOHHBIX 00pa30BaTEbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JMCHUIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUITMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

VK-2. Crocoben
YIIPABJIATH IPOEKTOM Ha
BCEX DTalax ero
JKM3HEHHOIO I[UKJIa

VK-2.1. 3HaeT OCHOBHEIS
MOJICIU YKU3HEHHOIO ITUKJIA
MPOEKTA, ero 3Tarbl U (asbl,
UX XapaKTePUCTUKU U
0COOEHHOCTHU

OOBACHATH OCHOBHBIC MOJEIH KU3HEHHOTO
IMKJIA IPOEKTa, B MPHUKJIAJHBIX IPOrpaMMax
110 CKBO3HOMY NPOEKTUPOBAHUIO IIPOEKTOB C
[JINC (Quartus u Vivado) ¢ yueTom
npuMeHeHus s3b1koB Verilog u VHDL.

VK-2.2. Ymeer
pa3zpabaThIBaTh U
peaTN30BBIBATH TAIThI
mpoekTa B cepe
npodecCuoHAIbHON
JIESITSIIBHOCTH

[IporpamMmmupoBats (pa3padaTeiBaTh U
peaJIn30BbIBATh ATAIbI POEKTA) Ha S3bIKAX
Verilog u VHDL mmdpossie ycTpoiicTBa Ha
ocHoBe [TJIMC B npuKkIagHbIX MaKeTax Mo
CKBO3HOMY IpoeKkTHpoBaHuto (Quartus u
Vivado).

VK-2.3. IMeeT HaBBIKU

paboTHI B 00J1aCTH TPOSKTHOM

JACATCIIbBHOCTH U pCain3alluu
IMPOCKTOB

BEINONHATE CHHTE3, OTJIAJKY U TECTUPOBAHHE
MPOTPAMMHBIX MOJYJICH B TIPUKIIATHBIX
MaKeTax 1Mo CKBO3HOMY MPOCKTHPOBAHUIO
(Quartus u Vivado) s3eikax Verilog mu VHDL.
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VK-3. Crnocoben
OpPTraHHU30BBIBATH U
PYKOBOIUTH pabOTOM
KOMaH/Ibl, BEIpaOATHIBAs
KOMaH/IHYIO CTPATETHI0
JUISL IOCTUIKEHHUS
IMOCTaBJICHHOM 1IN

VK-3.1. 3Haer conepxanue
OpraHu3aliy U PyKOBOJCTBA
JIeATETLHOCTHIO paboyero
KOJUIEKTHBA (IpyMIIbl),
COLIMAIBHO-TICUXOJIOTHIECKUE
XapaKTepUCTHKHU paboyero
KOJUIEKTHBA (IpyMIIbl),
OCHOBBI TIOZJICPKAHHS
HpPaBCTBEHHBIX OTHOIICHHIA B
pabouemM KOJIJIEKTUBE

(rpymre)

OmnpenensiTe OCHOBHBIE ()OPMBI BHITIOJTHEHUS
COBMECTHOH paboThI B cocTaBe pabouero
KOJUIEKTHBA (IpYMIIbl) IPU BBIIOJIHEHUN
MPAaKTUYECKUX CAMOCTOSTEIBHBIX padoT mpu
pa3paboTKe mpoeKTa

VK-3.2. Ymeer
OpraHU30BBIBAThH Pa0OTY
KOJUIEKTHBA (TPYIIIIBI) TSt
JOCTHKEHUS TIOCTABIICHHOM
eI

Oprann3oBaTh pabOTy KOJIJIEKTUBA (TPYIIITHI)
JUTSL BBITIOJTHEHHSI IPOEKTOB 10 CO3AaHUI0
MIPOTPAMMHBIX MOJYJICH B TIPUKIIATHBIX
MaKeTax 1Mo CKBO3HOMY MPOEKTHPOBAHUIO
(Quartus u Vivado) Ha si3pikax Verilog u
VHDL

VK-3.3. Bnazeer oCHOBHBIMU
METOJIaMH U IIPUEMaMu
COLIMAJIBHOTO
B3aMMOJICHCTBHS U pabOTHI B
KOMAaHJIE, a TAK)KE€ METOJaMU
OpraHu3aIy padoThl
KOJUIEKTHBA (TPYTIIIHI)

Pacrmipenensier 3anaun mo pa3paboTke
MIPOrpaMMHBIX MOJYJIEW B MPUKIIATHBIX
MaKeTax Mo CKBO3HOMY MPOEKTUPOBAHUIO
(Quartus u Vivado) Ha si3pikax Verilog u
VHDL mexny uieHaMu KOJUIEKTHUBA
(TpyIMIIbI) [J1 BEINOTHEHUS €IMHOTO MPOEKTa

OomenpodeccuoHaNbHbIE KOMIIETEHIIHMU

IIpodeccuonanbHbIe KOMIIETEHIUH

4. O0beM QUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYIO Pa00oTy 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITE/IbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh JUCIMIUIMHBI COCTABIISIET 5 3a4€THBIX enuHull, 180 akagmeMUuecKux 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHBI 10 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B

tabmuue 4.1.
Ta6mmna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUAAM YUYESOHOM eSITeIbHOCTH
o Bcero CemecTtpsl
Bunel yueOHOI nesTebHOCTH
4acoB |2 cemecTp|3 cemecTp
KonTakTHas aynuTopHasi padora 00y4aromuxcs ¢ 22 10 12
npenojaaBartesieM, BCero
JIeKunoHHbIE 3aHATHS 8 8
[IpakTHyeckue 3aHATUA 4 2
JlaGopaTopHbIe 3aHATH 8 8
KoHnTponbHbIe paboTh 2 2
CamocTosiTesibHAsI padoTa 00y4al0IIMXCS, B T.4. KOHTAKTHAsI 149 26 123
BHeayIMTOpHAasi padoTa 00y4alIMXcs ¢ npenoaaBarejieM, BCero
[ToaroroBka K TECTUPOBAHUIO 69 26 43
[ToaroToBka K KOHTPOJIBHOM paboTe 48 48
[ToaroToBka k 1abopatopHOi padboTe, HATMCAHHUE OTYETa 32 32
IlonroToBKa U cAava YK3aMeHA 9 9
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OO0mas Tpy10eMKoOCTh (B 4acax) 180

36 144

Oo0wmas TpynoeMKocTh (B 3.€.) 5

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI

5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pa3aenaM (TeMaMm) W BUJaM y4eOHOU JesSTeNbHOCTH MPUBEICHA B

tabmure 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AUCHUIIINHBL U BUIBI YYEOHOH IEATEIbHOCTH
HazBanus pasnenoB (Tem) Jlex. [Tpak. | JIao0. Cam, Beero dopmupyembie
TUCLUILINHBL 3am., 3aH., 4 | pao. pab., | uacos (6es KOMIIETEHIINHU
q q JK3aMeHa)
2 cemecTp
1 OcHoBsl mporpammuposanus [TJINC 2 - - 4 6 YK-2, VK-3
(Jexuus)
2 $I3bIkM ONKCaHMs annapaTrypsl U 2 - - 6 8 YK-2, YK-3
0COOCHHOCTH UX MPUMCHECHHS (JISKITHS)
3 IIporpammHOe obecnieueHue 2 - - 6 8 YK-2, YK-3
pa3pabotuunka yctpoiict Ha [TJINC
(exus)
4 Iludposbie PyHKIMOHAIBHBIE Y3IIbI 2 - - 8 10 YK-2, VK-3
(Jexuus)
5 OcHOBHBIE AJIEMEHTHI U QYHKIIUU - 2 - 2 4 VK-2, YK-3
sa3bika Verilog (mpakTuka)
Hroro 3a cemectp| 8 2 0 26 36
3 cemecTp
6 MainHa KOHEYHBIX COCTOSTHHI - 2 - 32 36 VK-2, YK-3
(mpakTHhKa)
7 Coznanue npoekta B Quartus 11. - - 4 45 49 YK-2, YK-3
Jloruueckue cxemsl (JlabopaTopHas
paboTa)
8 CueTynKHu U JEJIUTEIN YACTOTHI - - 4 46 50 VK-2, YK-3
(;maGoparopHas paboTa)
Hroro 3a cemectp| 0 2 8 123 133
Hroro| 8§ 4 8 149 169

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) TIPUBEICHO B TadwmIe 5.2.
Ta6ymna 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUILIMHEI (B T.Y. IO JCKIIHSIM)
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TpynoemkocTsb
HasBanus paznenos (Tem) Copepxanue pa3feion (TeM) (1eKIHOHHbIE ®opMupyembie
JUCLIUIINHBI JUCLHUIUIMHBI (B T.Y. TIO JICKIUAM) KOMIIETEHIIUH
3aHATHSA), U
2 cemecTp
4




1 OcHOBBI Mecto [1IJIMC B Mupe uHTErpabHbIX YK-2, VK-3
nporpammupoBanud [IJIUC |cxem
(Jexuus) Mup uMHTErpaIbHBIX CXEM
[Iporpammupyemsbie TOTUuECKre
WHTETPAJIbHBIE CXEMbI
Bei6op [IJINC mst peanuzanym
IIPOEKTa
O030p apXUTEKTYP.
Hroro
2 SI3pIKM ONHCaHHS OcHoBsl s1361K0B Verilog HDL, VK-2, YK-3
annapatypsl 1 ocodenHocty | VHDL. KomOuHanmonssle u
UX MPUMEHEHHUSI (JICKIHUs) MOCJIeI0BATENbHBIE YCTPOICTBA.
Omneparopbl. CTPyKTYpHBIH U
MOBEJICHYECKUN CTUIIU OMHCAHMUS.
KommoneHnTtsl, Moaymnu, QyHKINH,
npouenypsl. [lapamerpsl. I'enepanus
O0OBEKTOB.
Uroro
3 IIporpamMmmHoe Hutpedeiic mporpammer Quartus YK-2, YK-3
obecnieuenne pazpadorunka |HuTpedetic mporpammel Vivado
ycrpoiicts Ha [TJINC
(eKips) Htoro
4 udpossie Clo)xeHre ¥ BBIYUTAHUE YHUCEIT. YK-2, YK-3
(GYHKIIMOHATILHBIC y3JIbI Kommnaparop. YMHOXeHUE U Aenenue
(JIeKus) Uroro
5 OCHOBHBIE PJIEMEHTHI 1 [IpuHIIUTIBI TOCTPOECHUS YCTPOMCTB YK-2, YK-3
bynkmm si3p1ka Verilog 00paboTKu nHGOPMAITUU HAa OCHOBE
(mpakTHhKa) I[IJINC. CtpykTypa mpoekTa.
[Tpumepsl mocTpoeHust
KOMOMHAIIMOHHON 1
MOCJIeI0BATEIHHON JIOTHKU
Hroro
Hroro 3a cemectp
3 cemecTp
6 MamnHa KOHEYHbIX IIpumeps! onucanus VK-2, VK-3
COCTOSTHUH (TIPaKTUKA) KOMOMHAIIMOHHBIX YCTPOUCTB C
nomolipio s361k0B Verilog u VHDL.
[Tpumeps! onucaHus
MOCJIEI0BATEIbHBIX YCTPOUCTB C
nomolpio s361k0B Verilog u VHDL.
Uroro
7 Co3naHue mpoeKTa B 3HaAKOMCTBO ¢ UHTEpPEeHcoM YK-2, YK-3
Quartus 1l. Jloruueckue nporpammbl Vivado. Hanucanue
cxeMmbl (J1abopaTopHas npoekTa "Oerymiero orus".
pabora) Hroro
8 CueTuuKH U JeNIUTENH Hanucanue npoexra - KOHEUHOTO YK-2, VK-3

4yacToThl (J1abopaTopHas
paboTa)

aBTromMara Mypa Ha OCHOBE 513bIKOB
Verilog u VHDL

Htoro

Hroro 3a cemectp
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Hroro 8

5.3. KontposbHbIe padoThl

Buibl KOHTPOJIBHBIX pa0OT U YaChl HA KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0MIE 5.3.
Tabauma 5.3 — KoutpoapHbie paboTh

Ne .. | Buibl KOHTPOIBHBIX padbOT TpynoemMKoCTh, 4 DopMHpyeEMbIe KOMIIETEHIIUN
3 cemecTp
1 |KOHTpOJ‘IBHa}I pabota 2 VK-2, VK-3
Hroro 3a cemectp 2
Hroro 2
5.4. J1aGopaTopHbIe 3aHATHS
HaunmeHnoBaHue nabopaTopHbIX paboT NpuBeieHO B Tabnue 5.4.
Tabmmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
Hazpanus pa3nenos (tem) HanmenoBanue dopmMupyemsie

TpynoemMkocTs, 4

JACIIUTIIUHBI 1a00paTOPHBIX paboT KOMIIETCHIIUU
3 cemecTp
7 Co3nanue npoekta B Quartus |Co3nanue npoekra B Quartus 4 VK-2, VK-3
11. JTornueckue cxembl 11. JToruueckue cxembl
(;maboparopnast pabota) HUrtoro 4
8 CYETYUKH U ICIIUTEIIN CUeTuuKy U JeTUTenn 4 YK-2, YK-3
4acTOTHI (J1abopaTtopHas paboTa) | 4aCTOTHI
Htoro 4
Hroro 3a cemectp 8
Htoro 8
5.5. lIpakTnyeckue 3aHATHS (CEMUHAPBI)
HanMeHoBaHue MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B TabmuIe 5.5.
Tabnmma 5.5. — HaumeHoBaHMEe MPaKTHYECKUX 3aHATUH (CEMUHAPOB)
Haspanus paznenos (tem) | HanMmeHoBaHuE MpaKTUYECKUX T dopmupyembie
JUCITUTUTHBI 3aHATUH (CEMUHAPOB) PYHOCMKOCTE, 1 KOMITCTCHITH
2 cemecTp
5 OCHOBHBIC JIEMEHTHI K OCHOBHBIC 2JIEMEHTHI 1 2 VK-2, VK-3
¢ynkuum s3p1ka Verilog ¢bynkuum s3e1ka Verilog
(pakTHKa) Hroro
Hroro 3a cemectp
3 cemecTp
6 MammmnHa KOHEYHBIX MammHa KOHEYHBIX COCTOSTHUH 2 VK-2, YK-3
COCTOSIHHH (ITPaKTHKA) Utoro 2
Hroro 3a cemectp 2
Hroro 4

He npenycMoTpeHo y4eOHbBIM MIIaHOM

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIMH MPECTaBICHBI B

Tadmie 5.7.

5.6. KypcoBoii npoekT / KypcoBasi padora

5.7. CamocTosiTeqbHast paboTa

Tabmuna 5.7. — Bunel camocToaTenbHONU paboThl, TPYI0EMKOCTh U (hOpMHUpYEMble KOMIETEHLIUN
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Buabel
HasBanus pasznenos o Tpynoemkocts, | opmupyembie DopMBbI
(TeM) TMCIUTLIMHBI CaMOCTOATEILHON q KOMIICTCHITHH KOHTPOJIS
paboTsl
2 cemecTp
1 OcHOBBI [Togroroska k 4 VYK-2, VK-3 TectupoBanue
POrPaMMUPOBAHHUS TECTUPOBAHUIO
TTJINC (nexmms) Wtoro 4
2 SI3BIKM OUCaHUS IToaroroBka x 6 VK-2, YK-3 TectupoBanue
anmnaparypbl 1 TECTUPOBAHUIO
0COOEHHOCTH HX
MIpUMEHEHUS (JICKIIHS) Hroro 6
3 IIporpamMmmHoe IToaroroBka k 6 YK-2, VK-3 TectupoBanue
o0ecrnieueHue TECTUPOBAHUIO
a3paboT4MKa YCTPOHCTB
fla II')IJII/IC (neK}L]m;g Hroro 6
4 ludposeie IToaroroBka k 8 VYK-2, VK-3 TectupoBanue
(YHKIIMOHATIBHBIC Y3/l | TECTUPOBAHUIO
(Jrexuus) Hroro 8
5 OcHoBHbI€ 251eMeHTHI U | [Toaroroska k 2 YK-2, VK-3 TectupoBanue
¢byHkuuu s3pika Verilog |TecTupoBaHUIO
(npaxrka) Vtoro 2
Hroro 3a cemectp 26
3 cemecTp
6 MamuHa KOHCYHBIX IToaroroBka k 16 VYK-2, VK-3 KonTponbnas
COCTOSTHUH (IIPaKTUKa) |KOHTPOJBHOU paboTe pabora
[TonroroBka k 16 YK-2, VK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 32
7 Co3nanue npoekta B |[logroroska k 16 VYK-2, VK-3 KonTponbnas
Quartus 1l. Jlornueckue |KOHTpOJBHOM paboTe pabora
cxeMbl (1aboparopHast  |TloaroToBKa K 13 YK-2, VK-3 TectupoBanue
pabora) TECTUPOBAHUIO
[Togroroska k 16 YK-2, VK-3 JlaGopatopHas
nabopaTopHoii pabdore, pabota
HamucaHue OT4eTa
Hroro 45
8 Cuetuynku u nenurenu |Iloaroroska k 16 VK-2, YK-3 KonTponbhas
4acTOThI (JTabopaTopHasi |KOHTPOJBHOMN paboTe paborta
pabora) IloaroroBka k 14 VK-2, VK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 16 YK-2, VK-3 JlabopaTopHas
nabopatopHOii padore, pabora
HaIMCaHUE OTYETa
Hroro 46
Hroro 3a cemectp 123
[ToaroroBka u cnaya 9 DK3aMeH
JK3aMeHa
Hroro 158
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5.8. CooTBeTcTBHE KOMIIETEHUM, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYEHHH TUCHHUIUIUHBI, U BUJIOB YyueOHOM
JEATEILHOCTH MPEICTABICHO B Ta0IHIIE 5.8.
Tabnuna 5.8 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLIUILINHBI, U BUIOB

3aHATHI
Bupl yueOHOI nesTenbHOCTH
dopmupyembie
Jlek. Ipaxk. JIa0. Cam. DOopMBI KOHTPOJIA
KOMITIETEHIINH
3aH. 3aH. pao. pao.
YK-2 + + + + KonTponbHas pabota, JJaboparopras
paborta, TectupoBanue, JK3aMeH
YK-3 + + + + Kontponbnas padota, JlaboparopHas
pabora, TectupoBanue, IK3aMeH

6. PeiiTunroBasi cucreMa /1Jisl OlEHKH yCIIeBAeMOCTH 00y4aromuxcst
PeiituHrosas cucrema He UCTIOIB3YETCS
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecneyeHHue TUCHUIIINHBI
7.1. OcHOoBHasi IMTEpaTypa

1. HaBabwu, 3. IlpoektupoBanue BctpauBaembix cucreM Ha [IJIMC / 3. HaBabu ; mepeBon c
aurnuiickoro B. B. ComnoseBa. — Mocksa : JIMK Ilpecc, 2016. — 464 c. [DnekTpoHHBINA pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/73058.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. OsBun, M. X. udpoBas cxemoTeXHUKA U apXUTEKTypa KoMmmbioTepa / M. X. JIaBun, JI. X.
Capa. — Mocksa : JIMK Ilpecc, 2017. — 792 c. [OnexTpoHHbI pecypc]: — Pexum nocryna:
https://e.lanbook.com/book/97336.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. Kprokos, S. B. IlporpammupoBaHue JOTMYECKUX HHTETPAIBHBIX cCXeM: MeToaudeckue
yKa3aHUsl K 1abopaTopHBIM paboTam [DnekTponHsiid pecypc] / . B. Kprokos, JI. A. ITokamecrtos, XK. T.
OpabsineeB. — Tomck: TYCVYP, 2014. — 51 c. [DnekTpoHHBbIN pecypc]: — Pexum goctyna:
https://edu.tusur.ru/publications/3898.

2. Kpwokos, . B. [IporpamMmmupoBaHue JOTMYECKUX HHTETPAJBHBIX cXeM: MeToaudeckue
yKa3aHus MO MPOBEACHUIO MPAKTUUECKUX 3aHSATHUNA U OpPraHu3alil CaMOCTOSTEIbHOW paboThI
[DnexTponnsiii pecype] / S. B. Kprokos, JI. A. ITokamecrtos, XK. T. OpasineeB. — Tomck: TYCVYP, 2014.
— 77 c. [DnekTpoHHbIH pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/3901.

7.3.2. YueOHO-MeTOAUYECKHE TOCOONS IJIS JINIY
€ OrPaHUYeHHBIMU BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIHU/I0B

Y4eOHO-MeTOINYECKUE MAaTEPHUAIIBI i1l CAMOCTOSITENIbHON U ayAUTOPHOI pabOThl 00yJaromuxcs
W3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMax,
a/IalITHPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPHTHS HHPOPMALINH.

J1st Iun ¢ HapylIeHUsIMU 3PeHM:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B [1€YaTHOW (hopMe YBEIUIECHHBIM MIPUPTOM.

J1s Iun ¢ HapyLIeHUsIMU ciIyXxa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B miedatHou popme.

J1s uu ¢ HapyLIeHUsIMU OTIOPHO-BUIaTeIbHOI0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.
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7.4. CoBpeMeHHbIe TPodeccHOHANIbHBIE 0a3bI JAHHBIX
U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJbHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIUIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJOYHBIX MECT JJI YU4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

BrruncnurensHas nadoparopust / KomnbroTepHslit Kiacc: yueOHas ayIuTOpUs JUIsl IPOBEACHUS
3aHATUN NPAKTUYECKOrO THUIA, yueOHAast ayIUTOPHs AJs MPOBEIACHUS 3aHATUH 1ab0paTOPHOTO THUIIA,
yueOHasg ayIuTOpus IJis MPOBEACHUS 3aHATUNH CEMHHApPCKOTO THUIA, MOMEIIEHUE JJs KYypCOBOTO
MPOEKTHUPOBaHUS (BBIMOJIHEHHUS KypcoBbIX padoT); 634034, Tomckas obnacte, T. Tomck, Bepmmnuna
ynuua, a. 74, 3016 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- Kommerotep Intel(R) Core (TM)2 CPU (16 mir.);

- NnrepaktuBHas gocka — «Smart-board» DViT (1 mT.);

- Mynsrumenuitnsiii npoexktop NEC (1 mit.);

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- ASIMEC;

- LTspice 4;

- Windows XP Pro;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

BerunciurensHas maboparopus / KommbroTepHblil Kiacc: yueOHast ayIMTOPUS JUIsl IPOBEIACHUS
3aHATUH MPAKTUYECKOTO THIA, YYeOHAs ayIUTOPHS I MPOBEICHUS 3aHATUH 1a00paTOPHOTO THUIIA,
ydueOHas ayIuTOpHUs I MPOBEACHUS 3aHATUH CEMHHAPCKOTO THUIIA, MOMENIEHUE IJIsi KYpCOBOTO
MPOEKTUPOBaHUS (BBIMIOJHEHUSI KypCcOBBIX padoT); 634034, Tomckas obnacth, r. ToMck, Bepmmanna
ynuna, 1. 74, 3016 ayg.

Omnwucanue UMEIOIErocss 000PYIOBaHUS:

- Komnerorep Intel(R) Core (TM)2 CPU (16 mit.);

- UnTepaktuBHas nocka — «Smart-board» DViT (1 mt.);

- MynsTumenuiinbiii npoektop NEC (1 miT.);

- KommiekT cnienuaan3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaress.

[IporpammHOe obecnieueHue:

- ASIMEC;

- LTspice 4;

- Windows XP Pro;

8.4. MaTepua/ibHO-TEXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

JUis caMOCTOSITEIHbHOW pabOThl UCHONB3YIOTCS yueOHbIe ayAUTOPUHU (KOMIBIOTEPHBIE KJIACCHl),
pacIoioKeHHbBIE 110 aJipecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;
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- 634034, Tomckast o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

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

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIu B JOCTYIHBIX (opMax, MOOMIBHOM CHCTEMbI 00yUYeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3allMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLIEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepuasbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOUHBIE MaTEPHAIIBI

Haspawmi pasaeinos (tem) PopwmHpyemie ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCIUTIAHBI KOMIIETEHIIUH

1 OcHoBel mporpamMmupoBanus | YK-2, VK-3 TectupoBanue IIpuMepHBIil IepeyeHb
TTJINC (nexmms) TECTOBBIX 3aJaHUN
2 S3piku onucanus annapatypsl | YK-2, YK-3 TecTtupoBanue [IpumepHBIil nepeueHb
1 0OCOOCHHOCTH UX MPUMEHEHUS TECTOBBIX 3a/laHU
(Jexuus)
3 IIporpammuoe obecnieuenne | YK-2, YK-3 TectupoBanue [IpumepHbIil nEepedyeHb
pa3paboTurKa yCTpONCTB Ha TECTOBBIX 3a/IaHUM
I[TJINC (nexmms)
4 Hudpossie pynknuonansusie | YK-2, YK-3 TectupoBanue [IpuMepHBIil nepeyeHb
Y3J1bI (JICKIIHS) TECTOBBIX 3aJaHUI

CornacosaHa Ha noptane Ne 80011 10



5 OCHOBHBIE 3JIEMEHTHI U VYK-2, VK-3 TecTtupoBanue [IpumepHBIil nepeyeHb
byHKIMY si361Ka Verilog TECTOBBIX 3aIaHUI
(mpakTuka)
6 MammHa KOHEYHBIX VK-2, VK-3 KontponbHas [IpuMepHbIii TEpeUeHb
COCTOSIHHH (ITPaKTHKA) pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenp 7K3aMEeHALIMOHHBIX
BOIIPOCOB
7 Coznanue npoekta B Quartus | YK-2, YK-3 KonTtponbhas [IpumepHBIil nEepedyeHb
11. Jlorudeckue cxemsl pabora BapUaHTOB (3aJaHui)
(;1aboparopHas paboTa) KOHTPOJIBHBIX pabOT
JlaGopatopHas Tembl m1abopaTOpHBIX PaboOT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DKk3aMeH [Tepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB
8 CueT4uKH U JeNIUTENH VYK-2, VK-3 KoHtpoinbHas [IpuMepHBIil nepeyeHb
9acTOTHI (JlabopaTopHas pabota BapHAHTOB (3aaHMIA)
paborta) KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/IaHU
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 (xopotio)

5 (OTJIMYHO)

ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJiepKanue coJiepKaIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
>90% ot chopMUpOBaHHbIE | CHOPMUPOBAHHOE 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

W

3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBI€ NMPU3HAKU WJIM TEPMUHBI U3YYaEMOTO JJIEMEHTA COJEPKaHUsI, UX
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTaX, N300paKCHUAX WM CXeMaX U 3HAET, K KAKUM UCTOUYHHUKAM HY>KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHe. O0yyaromuxcs 3HaeT
(YAOBJIETBOPUTENIBHO) |U3yUEHHBIN 3JIEMEHT COAEP)KaHUs PENPOLyKTUBHO: IIPOU3BOIBHO
BOCIIPOU3BOANT CBOU 3HAHMSI YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
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
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

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.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Kak MHOTO pa3IMYHBIX YHCET MOXKET OBITh MpeACTaBiaeHo 16 Ourammu?

a. 65535
0. 65536
B. 32768
r. 32767

2. Ilpeo6pa3yiite nBonunoe uncio 10011010 6e3 3naka B gecsaTuaHbIC?

a. 104
0. 154
B. 256
r. 404

3. Ilpeob6pa3yiiTe necsatuanoe yuciio 145 B qBondHoe?

a. 10010001
6. 10010010
B. 10100011
r. 10010011
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10.

1.

12.

13.

14.

CroxuTe clieqyronue necTHaAaTepuIHbie yncia 6e3 3uaka 716 + 516 ?
a. 12
0.22
B. 32
r. 42

. Tlepenaya maHHBIX MEXKIY ABYMS yCTpoicTBaMH 1o uHTepdeiicy SPI ucnonb3yroTcs MIMHBI:

a. miso, mosi, sclk, ss

0. miso, mosi, en, rst

B. MisoO, mosi, rst

I. miso, mosi, sclk rst, en

. Ilo kakoMy npuHIUNY KJIacCUPUIUPYIOTCS TEPMUHBI «MaJlasg UHTETpaJibHas CXEeMay, «CPEaHsIS

MHTETpalibHas CXeMay, «00JIbIIasi MHTErpajibHask CXeMay:
a. Tunmy Kopmyca

0. KonmnuecTBy BBIBOIOB

B. KonnuecTBy 31eMEHTOB Ha KpucTaie

r. Pazmepy kpucraina

. Uem onpenensieTcst 1oruka padoTsl Iu(poOBOTO yCTpoiicTBa, He oTHOCsAmEerocs K [TJIUC:

a. [Tonp30BaTenem cxemsl

0. DnekTpuueckoit cxeMoit B kotopoi pazmerieH [TJIMC
B. M3roToBuTeneM ycTponcTBa

r. MoxxeT uMeTh NPOU3BOJIBHYIO JOTHKY

. Mukponporieccopsl 1 MUKPOKOHTPOJIIEPHI OOIIET0 Ha3HAYEHUS -

a. HC ABJIAIOTCA NPOrpaMMUPYEMBIMU JIOTHUYCCKUMHU UHTCTPAJIbHBIMU CXEMaMU
0. ABJIAIOTCSA mporpaMMHUpyEMbIMHU JIOTHYCCKUMHU UHTECTIPAJIbHBIMH CXEMaMHU
B. HC ABJIAIOTCA IPOrpaMMHUPYCMBIMHU aHAJIOTOBBIMU UHTCTPAJIBHBIMU CXEMaMU
T. ABJIAFOTCA MPOrpaMMHUPYyEMbIMH aHAJIOT'OBBIMH MHTCTPAaJIbHBIMU CXEMaMH

. Kak B Hacrosmiee BpeMs Ha3bIBAIOT MHTETPalibHbIE CXeMbI, coaeprkaiue 10 10000 smemeHToB

Ha OJJHOM KpHcTaie?

a. MUC

6. CUC

B. BUC

r. CbUC

Oneparuu 06paboTku curdayioB 1 gaHHbIX B [IJIMC BemomHsAIOTCS -

a. MOCJIeI0BATEeNIbHO

0. mapauieTbHO

B. I10CJIEIOBATEIbHO WIH MapajulesbHO, B 3aBUCUMOCTH OT KOH(GUTYpallui BEHTUJIbHBIX SUEEK,
3aJIaHHOM pPa3paboTIYNKOM

T. IOCJIEIOBATENbHO U MapaIeNIbHO HE 3aBUCUMO OT KOH(UTYpaIiu

MuHUMaTBHBIM JIOTHYECKUM O10koM B MaTpuiiax tuna FPGA sBnsercs 610k

a. CLB

6. LUP

B. PLD

r. PUL

B kpuctammax FPGA tekymas KoHpUTrypaius BeHTHJIbHONH MaTPHIIbI XPAHUTCS B TAMATH THTIA -

a. programmable ROM

6. dynamic RAM

B. static RAM

r. programmable RAM

KonugectBo 610k0B CLB B coBpemenHbix kpuctamiax FPGA onpenenser -
a. KOJIMYECTBO BHIBOJAOB MHTErpaibHOM cxeMbl FPGA

0. JTOrMYECKyI0 EMKOCTh KpHCTaslia

B. KOJIMYECTBO LUKJIIOB MEPEIPOrpaMMUPOBAHUS

T. CPOK CITy>KOBbI KpUCTaIa

Cnennann3upoBaHHble HHTErpasibHbIE cxembl ASIC

a. KaK ¥ IpoIecCOpbl, HE MOT'YT MEHITh BHYTPEHHIOI KOH(PUTYPALIUIO
0. kak u [IJIMC, umeroT maoe sHepronoTpedieHue
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B. Kak u [TJIMUC, MOryT MEHATHh BHYTPEHHIOI KOH(PHUTYpALTHIO
r. kak u [IJIMC, umeroT BICOKOE OBICTPOICHCTBHUE JJIsI CTICIIMATU3UPOBAHHBIX OMEPAIIHii; KaK U
MIPOIIECCOPBI, UMEIOT OOIBIIIOE YHEPTONOTPEOTICHIE
15. IIpeumymectBom FPGA 1o cpaBHEHHIO ¢ MPOIIECCOpaMU OOIIETO Ha3HAYCHUS SBIISCTCS -
a. MEHbILIUE pa3Mepbl
0. BbICOKas MPOU3BOIUTEIHHOCTh
B. MEHbIIIEE YHEPTONOTpeOICHIE
T. MEHbIIasi CTOMMOCTb; MEHBIIEE BPEMS PeaKuu

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

WuTterpanbHas cxema, uX KiacCu(pUKanus U KOHCTPYKITHS
ITonsitue [IJIMC, cpaBHEHUE ¢ mpouieccopamu
Texnonoruu coenunenus snemenTos B [IJIMC
Kpurepuu Beidopa IIJIMC
AOCTpaKIyst 3JIEeKTPOHHO-BBIUUCIUTENIBHBIX CUCTEM
Cucremsl cuuCIeHus
[Ipsimoit u nononHUTENbHBIN KOJ. CI0KEeHUE TBOMYHBIX YUCEI
Jlornueckue BEHTUIIN, IPUMEP UCIIOJIB30BaHUS
@usnueckue ypoBHU CUTHANIOB. [lepenarounas xapakTepucTuka
Cratnueckas nucuuiuiiHa. OCHOBHBIE CEMEWCTBA JIOTUKU
. KomOuHnanmonuslie u nocnenoBareabHble cxeMbl. [IpaBuia nocrpoeHus
. Au3bIoHKTHBHAS (hOpMa MpeICTaBICHUS
. KonbronkruBHas popma mpeacTaBaeHUs
. OCHOBHBIE aKCHOMBI U TEOPEMBbI OyJIeBOI areOpbl
. Coctostaust Z 1 X B IIU(PPOBBIX CXeMax
. Kapte1 Kapno
. bazoBbie KOMOMHAIIOHHBIE OJIOKU
. BpeMeHHBIe XapaKTepUCTHKU. 3aJ€pKKa PacpOCTPaHEHUSI U PEaKLIUU
. mmynbcHble nomMexu
. 3amenka, RS-tpurrep, D-3amenka, D-tpurrep
. IlocTpoeHne CHHXPOHHBIX MOCIEI0BATEIBHBIX CXEM
. OTnnune CUHXPOHHBIX U ACUHXPOHHBIX CXEM
. Koneunslii aBTomatr Mypa
24. Koneunslii aBToMaT Muin
25. JlekoMno3uius KOHCYHEIX aBTOMATOB
26. CuHXpOHHU3AIMS MTOCIIEI0BATEIbHBIX CXEM
27. JIlmHaMudeckas QJUCLMILINHA
28. Ilapamnenusm
29. OcHoBnl s13bIKa System Verilog
30. OcHossl si361ka VHDL
31. VYcioBHOE npuCBauBaHUE
32. BHyTpeHHUE IepeMEHHbIE
IIpuopurer onepanuit
. 3anucek uucen
3anuch Z- u X- COCTOSIHUN
Manumnynsust OuTamu
3anep KK B IU(POBBIX CXeMax
CTpyKTypHOE MOJEIUPOBAHHE
IlocnenoBarenbHas JIOTUKA
Peructp. YcnoBue copoca u pa3perieHus
CunxpoHHU3aTOp
3amenka
10. ITonHelil cymmarop
11. Jemmdparop. Oneparop BeiOOpa
12. Hesnauamue Outhl. [Ipumep ucmnonb30BaHus
13. brnokupyiomuye 1 HeOJIOKUPYIOIIKE TPUCBAUBAHUS
14. Tumnel npuMeHsieMbIX JaHHBIX System Verilog

[S—
SV R W=

[\ T NS T NG T NG S gy S S B e ey
WN = OOV~ WN—
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

o

NN AW

10.

N —

Tunbl npuMeHsieMbix JaHHbIX B VHDL

be3HakoBbIli YMHOKUTEIb

[TapameTpuzoBaHHE MOTYJIH

Cpena TecTupoBaHUs

Apudmerndeckue cxembl. CyMMaTop ¥ IOJTyCyMMaTOp

Apudmernaeckue cxemsl. [IpedukcHbIl cymmaTop

Apudmernaeckue cxembl. Kommaparop

Apudmernaeckue cxemor. AJTY

CxeMblI ciBura

CxeMbl HUKINYECKOTO CIBUTA

ApudmeTndeckue cxembl. Y MHOKEHUE

Apudmernaeckue cxemsl. Jlenenne

[IpencraBnenue uucen

OcHoBHbIE (QYHKIIMOHATIBLHBIE Y3JIbI IOCIEI0BATEIBHO JIOTUKH
OyHKIIMOHATBHBIE Y3JIbl MOCJIEI0BATEILHOM JJOTUKU. MaTpulibl TaMsITH
@OyHKIMOHAIBHBIE Y3JIbI [TOCIIEI0BATENbHOM JOTrMKU. CKaHUPYIOIIKE LETOYKU
OyHKIIMOHAIBHBIE y3JIbl OCJIeA0BaTEIbHOM JOTUKHU. [TopThI maMaTh
OYHKIIMOHAIBHBIE Y3JIbl OCJIEI0BATEIbHOM JTOTUKHU. THITBI TaMSITH
OyHKIIMOHATBHBIE Y3JIbl MOCJIEI0BATEIbHOM JOTUKH. [1no1mans u 3aaepKKu
OyHKIIMOHAIBHBIE Y3JIbl OCJIEN0BATENbHOM JOTUKH. [13Y
@OyHKIMOHAIBHBIE Y3IIbI [TOCIIEI0BATEIbHOM JOTMKU. CXeMOTEXHUKA MATPUI]
OcHOBBI 00pabOTKHM CUTHAJIOB

9.1.3. IlpuMepHbIii NepedyeHb BAPUAHTOB (3a1aHNI) KOHTPOJIbHBIX padoT

. Kakoe mMuHuManpHOE (HauMeHblIee OTpUIlaTelbHOE) 16[]pa3psagHoe ABOUYHOE YUCIO BBI

MOJKETE MPEJCTaBUTh, UCIIOJIb3YsI CUCTEMBbI MPEACTaBICHHS JBOMYHBIX YUCEI ISl TBOMYHOTO
qucio 6e3 3HaKa; JOMOJHUTEIBHOTO KOJa; MPsIMOTo KOJa.

Yupocrtute 3aganHoe gornyeckoe BeipaxkeHue Y=AC+ABC, ucnonb3ys OyieBbl TECOPEMBI.
[TpoBepbTe MPaBUIILHOCTH PE3YJILTATOB, HCIIOJIB3YS TaOIUIBl MCTUHHOCTH MM KapThl KapHo.
VYkaxure 00J1acTh UCIIOTIB30BaHUA Oyepa ¢ TpeMst COCTOSIHUSMU.

[TpuBenure knaccudukamio [JINC.

[TpuBenuTEe OCHOBHBIE ONIEPATOPHI sI3bIKa Verilog.

IIpuBenure ocHOBHBIE oniepaTopsl A3bika VHDL.

Onummre CHHTaKCUC orieparopa if.

Hanumure mporpaMMHBIA KO Ha si3bike Verilog nis onucanus paboThl MyJIbTIIEKCOPA;
mumdparopa, 1eMyIbTHILIEKCOPA; AeMU(ppaTopa, CyMMaTopa.

Hanumure nporpammubiii KoJ Ha si3bike VHDL anst onucanus paboTsl MyJbTIUIEKCOPA;
mumdparopa, 1eMyIbTHILIEKCOPA; AeMU(ppaTopa, CyMMaTopa.

Hanumure nporpammubiii ko1 Ha si3pike VHDL anst onucanus paboTsl MyJbTIUIEKCOPA;
mumdparopa, 1eMyIbTHIIEKCOPa; Aemudparopa, CyMmmaTopa

9.1.4. Tembl J1a00paTOPHBIX PadoT

. Coznanue mpoekta B Quartus 1. Jlormueckue cxemsl
. CYETUYHKU U [EUTEIN YaCTOTEI

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uziaraercs B (Gopme, mpeamnoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHus: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOANMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
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ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAaHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JUCITUTUIMHBI.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TMOHMMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBISICHUTH UX
3HAaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYIbTAlMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ 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 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cyxa

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

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM 1Jd JUI[ ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM 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 BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHUS OTBETOB HA 33JaHHsI, a UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;
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— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYEHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEyCMAaTPUBACT MPEAOCTaBlIeHNE HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCTIPHATHST HHPOpMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

Jst i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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