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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. dynnaMeHTalbHasi MOATOTOBKAa CTYJAEHTOB B 00JAacTU 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 no JTMCUMIIJIMHE, 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,

OOBSICHUTH OCHOBHBIE MOJICIIU )KU3HEHHOT'O
IMKJIA IPOEKTa, B MPHUKJIAJHBIX IPOrpaMMax
Quartus u Vivado ¢ yueToM npuMeHeHuUs

UX XapaKTEepUCTUKU U a3b1k0B Verilog u VHDL.
0COOEHHOCTH
VYK-2.2. Ymeer [IporpamMmmupoBats (pa3padaTeiBaTh U

pa3pabaThiBaTh U
peaTM30BBIBATH ATAITBI
mpoekTa B cepe
npodecCuoHAIbHON
JIESITSIIBHOCTH

pean30BBIBATh dTAIBI POEKTA) Ha S3bIKaX
Verilog u VHDL mmdpossie ycTpoiicTBa Ha
ocHoBe [TJIMC B npuKkIiagHbIX MaKeTax
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
nakeTtax Quartus u Vivado s3pikax Verilog u
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
nakeTtax Quartus u Vivado Ha s3p1kax Verilog
u VHDL

VK-3.3. BnazeeT oCHOBHBIMU
METOJIaMH U IIPUEMaMu
COLIMAJIBHOTO
B3aMMOJICHCTBHS U pabOTHI B
KOMAaHJI€E, a TAK)Ke€ METOJaMU
OpraHu3aIy padoThl
KOJUIEKTHBA (TPYTIIHI)

Pacrmipenensier 3anaun mo pa3paboTke
MPOrPaMMHBIX MOJYJICH B MPHUKIIATHBIX
nakerax Quartus u Vivado Ha s3pikax Verilog
n VHDL Mexny uieHaMu KOJUIEKTHUBA
(TpyIIibl) U1 BHIOTHEHUS €IMHOTO MPOEKTa

OomenpodeccuoHaNbHbIE KOMIIETEHIIMU

IIpodeccuonanbHbIe KOMIIETEHIUH

4. O0beM TUCHUIIMHBI B 32Y€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYIO Pa00oTy 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

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

tabmuue 4.1.
Ta6ymma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUAAM YU4SOHOU eI TeIbHOCTH
o Bcero CemecTtpsl
Bunel yueGHOI 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
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ MpenoaaBarejieM, 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

OO0mas Tpy10eMKOCTh (B 4acax) 180 36 144
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OO6mas TpynoemMkocTh (B 3.e.)|

5. CTpykTypa u cojep:kaHue TUCHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKkTypa IUCHUIUIMHBI MO paszzienaMm (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MPUBEICHA B

tabymue 5.1.
Ta6muma 5.1 — Pazens! (TeMbl) TUCIUILIMHBI M BUABI YICOHON ACATEIHHOCTH
Jlek. [Ipak. | JIa6. Cau. Beero dopmMupyemsbie
Hazpanust paznenoB (Tem) JUCUMILIMHBI | 3aH., pab., | yacos (0e3
3aH., 4 | pao. KOMIICTCHITUH
q q 9K3aMEHa)
2 cemecTp
1 OcHoBsl mporpamMmuposanus [TJINC 2 - - 4 6 VK-2, VK-3
(exus)
2 SI3pIKM onMcaHus anmnapaTrypbl U 2 - - 6 8 VYK-2, YK-3
0COOCHHOCTH UX MPUMEHEHHS (JICKITHS)
3 IIporpamMmmHOE oOecTicUeHHE 2 - - 6 8 YK-2, YK-3
pa3paboTuuka yctpoiict Ha [TJINC
(JTexrus)
4 ludposeie HyHKIIMOHATBHBIE Y3IIbI 2 - - 8 10 VK-2, VK-3
(exus)
5 OCHOBBI TTOCTPOEHUS YCTPOUCTB HA - 2 - 2 4 YK-2, YK-3
[IJIMC (nmpakTuka)
Uroro 3a cemectp| 8 2 0 26 36
3 cemecTp
6 OnrcaHue yCTpOMCTB Ha SI3bIKAaxX - 2 - 32 36 YK-2, YK-3
Verilog u VHDL (nmpaxTuka)
7 Pabota ¢ mporpaMMHBIM - - 4 45 49 YK-2, YK-3
obecrieueHreM pa3paboTIHKa
yctpoiicts Ha [TJIMC (Vivado)
(;1aboparopHas paboTa)
8 [locTpoeHne KOHEUHOTr0 aBTOMAaTa Ha - - 4 46 50 VK-2, VK-3
[TJINC (mabopatopnast paboTa)
Hroro 3a cemectp| 0 2 8 123 133
Hroro| 8 4 8 149 169

5.2. Conep:xanue pa3aesioB (TeM) IUCIUANINHbBI

Copepxanue pa3aenoB (TeM) TUCUUTUINHBI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)
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TpynoemMKocTb
HasBanus paznenoB (Tem) Coneprkanue pa3iesioB (Tem) (TeKIOHHbIE dopMupyemsbie
JUCIUILINHGI JTUCIUTIIAHBEI (B T.Y. TIO JICKIIHSIM) KOMIIETEHI[NHN
3aHATHSA), 4
2 cemecTp
4



1 OcHOBBI Mecto [IJIUC B Mmupe YK-2, VK-3
nporpammupoBanus [IJIMC  |uHTErpanbHbIX cxeM
(Jexuus) Mup uHTErpagbHbIX CXEM
[IporpamMmmupyembie TIOTHUECKUE
MHTErPaJIbHBIE CXEMBbI
Bri6op [UINC nns peanuzanuu
MPOEKTa
O0630p apxXUTEKTYD.
Hroro
2 SI3pIKM onMCaHuUs OcHosbl s1361K0B Verilog HDL, VK-2, VK-3
anmapatypsl 1 ocobenHocty | VHDL. KomOuHanmonsslie u
UX MPUMEHEHHUSI (JICKIHUs) MOCJIEI0BATEIbHbIE YCTPOMCTBA.
Onepatopbl. CTpYKTYpHBII 1
MOBEJCHYECKUN CTUIIN OMHUCAHMUSL.
Kommonentsl, Mmoaynu, pyHKIuH,
npouenypsl. [lapametpsl. I'enepanus
00BEKTOB.
Hroro
3 IIporpamMmmHoe HuTpedetic mporpammer Quartus VK-2, YK-3
obecnieuenne pazpadborunka |HHTpedetic mporpammel Vivado
ycrpoiicts Ha [TJINC
Hroro
(Jrexrus)
4 udpossie Ci10’)keHHe ¥ BBIYUTAHUE YHCEII. VK-2, VK-3
(GYHKIIMOHATILHBIC y3JIbI Kommnaparop. YMmHoxenue u
(Jmexuus) JielIeHre
Hroro
5 OCHOBBI TOCTPOEHUSA [IprHIMTIBI TOCTPOECHUS YCTPOMCTB VK-2, YK-3
ycrporictB Ha [TJIUC 00paboTku nH(pOpPMAIUK HA OCHOBE
(mpakTHKa) [TJINC. CtpykTypa npoekTa.
[Ipumepsl mocTpoeHust
KOMOWHAIIMOHHON 1
MOCIIeI0BATEIbHON JIOTUKU
Hroro
Hroro 3a cemectp
3 cemecTp
6 OnucaHue ycTpoicTB Ha [Ipumeps! onucanus VK-2, VK-3
s3pikax Verilog u VHDL KOMOHMHAIIMOHHBIX YCTPOUCTB C
(mpakTuKa) nomorpio s1361k0B Verilog u VHDL.
[Ipumeps! onucanust
MOCJIEIOBATEIbHBIX YCTPOUCTB €
nomotsio s36ikoB Verilog 1 VHDL.
Hroro
7 Pabora ¢ mporpaMMHBIM 3HaKOMCTBO ¢ HHTEpdeiicom VYK-2, YK-3

obecrieueHneM pa3padoTInKa
ycrpoiicts Ha [TJINC
(Vivado) (maboparopnast
pabora)

nporpammel Vivado. Hanmcanue
npoekTa "Oerymero oras".

Hroro
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8 [locTpoeHne KOHEUHOTO
aBromara Ha [1JINC
(;maboparopnas padoTta)

Hanmcanue npoekra - KOHEYHOTO
aBToMara Mypa Ha OCHOBE SI3BIKOB
Verilog u VHDL

YK-2, VK-3

Htoro -

Hroro 3a cemectp -

Hroro 8

5.3. KontposbHbIe padoThl

Buibl KOHTPOJIBHBIX pa0bOT U YaChl HA KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0IMIIE 5.3.
Tabaua 5.3 — KourpoapHblie paboTh

Ne m.1m. |

Buabl KOHTpOJIBHBIX padboT

TpynoemMKoCTh, 4

DopmupyeMbIe KOMIIETEHLIMU

3 cemecTp

1 |KOHTpOJ‘IBHa}I pabota 2

VK-2, VK-3

Hroro 3a cemectp 2

Hroro 2

5.4. J1aGopaTopHbIe 3aHATHS

HaumeHoBaHMe 1a00paTOpHBIX pabOT MpHUBEIEHO B Ta0mIE 5.4.
Ta6mmma 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT

Hazpanus paznenos (tem)
JUCHTUITIINHBI

HaunmenoBanue nabopaTopHbIX
pabot

TpynoemMKkocTs, 4

dopmMmupyemsie
KOMIIETEHIIUN

3 cemecTp

7 PaboTa ¢ mporpaMMHBIM
obecrieueHreM pazpaboTuuKa
yctpoiicts Ha [TJIMC (Vivado)
(mabopatopnast pabota)

3HaKOMCTBO C UHTephericoMm
nporpammbl Vivado. Hanncanue
npoekra "Oerymiero oras" Ha
s3pikax Verilog u VHDL

VYK-2, VK-3

Hroro

8 IlocTpoeHne KOHEUHOTO
apromarta Ha [IJIMC
(;1aboparopHas paboTa)

Hanucanue IIPOCKTA - KOHCYHOI'O

aBTOMara Mypa Ha OCHOBE
a3b1k0B Verilog u VHDL

VK-2, VK-3

Hroro

Hroro 3a cemectp

Hroro

5.5. lIpakTnyeckue 3aHATHS (CEMUHAPDBI)

HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuie 5.5.

Tabnuia 5.5 — HauMeHoBaHUE MPAKTUYESCKUX 3aHITHIA (CEMUHAPOB)

HazBanus pazznenos
(TeM) TUCHUTLTAHBI

HanmenoBanme MPAKTUYICCKUX 3aHATHI

(cemuHapoB)

TpynoemMkocTs, 4

dopmupyembie
KOMIIETEHIINH

2 cemecTp

5 OcHoBBI
MIOCTPOCHUS
yctpoiicts Ha [TJIUC
(mpakTuka)

[IpuHIUIIBEI TOCTPOEHUS YyCTPONCTB
00paboTKH MHPOPMAITUU HA OCHOBE
[IJINC. CtpykTtypa mpoekTa. [Ipumepnt
MOCTPOSHHUS KOMOWHAIIMOHHOHN |
ITOCJIEI0BATEILHOM JIOTUKU

VYK-2, VK-3

Htoro

Hroro 3a cemectp

3 cemecTp
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6 Onucanue
YCTPOMCTB Ha SI3bIKAX

[Tpumeps! onucaHusi KOMOWHAITMOHHBIX
YCTPOMCTB C IMOMOIIKIO s136IKOB Verilog u

YK-2, VK-3

Verilog u VHDL VHDL. IIpumeps! onvcanus
(mpakTuka) IIOCJIEI0BATEIIbHBIX YCTPOUCTB €
nomo1nkio s361koB Verilog u VHDL.
Hroro 2
Hroro 3a cemectp 2
HUroro 4

5.6. KypcoBoii npoekT / kypcoBasi pabora

He npeaycmoTpeHo yueOHBIM IIJIaHOM

5.7. CamocTosiTesibHas pabora

Buael caMmocTosTeNbHOM paboThL, TPYAO0EMKOCTh U (POPMUPYEMble KOMIIETEHIIUU IPEICTABIECHBI B

Tabmuue 5.7.
Tabmuma 5.7 — Buasl caMocTosITeNbHOM paboThl, TPYA0EMKOCTh B (pOpMHUpyeMble KOMIETSHIIMH
Bunnr
HasBanus pasznenos . Tpynoemkoctb, | @opMuUpyeMbie dopmbl
(TeMm) AMCUUITITUHBI CaMOCTOATCILHON q KOMIETEHIINH KOHTPOJIS
paboThI
2 cemecTp
1 OcHOBEI IToaroroBka x 4 VK-2, YK-3 TectupoBanue
MpOrpaMMHUPOBAHUS TECTUPOBAHUIO
[TJINC (nexims) HUtoro 4
2 $I3bIKM OnUCaHUs [Toaroroska k 6 YK-2, VK-3 TectupoBanue
anmaparypsl v TECTUPOBAHUIO
0COOEHHOCTH HX
Hroro 6
MpUMEHEHHUS (JIEKLIHS)
3 IIporpammHuoe ITonroroBka k 6 YK-2, VK-3 TectupoBanue
obecrnieueHue TECTUPOBAHUIO
a3paboTYHKa yCTPOUCTB
oa TLITVC (negms?) Hroro 6
4 Iudpossie [ToaroroBka k 8 YK-2, YK-3 TectupoBanue
(byHKIIMOHATIBHBIE Y3/l | TECTUPOBAHUIO
(mexuus) Utoro 8
5 OcnoBbl iocTpoenusi  |[loaroToBka k 2 VK-2, YK-3 TectupoBanue
ycrporictB Ha [IJIMC TECTUPOBAHUIO
(IpaxTHKa) Hroro 2
Hroro 3a cemectp 26
3 cemecTp
6 Onucanue ycrpoiictB |IloaroroBka k 16 YK-2, YK-3 Kontponbhas
Ha si3pIKax Verilog u KOHTPOJILHOH paboTe paborta
VHDL (npakruka) IloaroroBka k 16 VK-2, YK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 32
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7 Pabota ¢ [MoxroroBka k 16 YK-2, YK-3 KonrponsHast
IPOrpaMMHBIM KOHTPOJIbHOM pabore pabora
obecnieuennemM [ToAroToBKa K 13 VK-2, YK-3 TecTupoBaHUe
pa3paboTyrKa yCTPOCTB | TecTHPOBAHHIO
Ha IJTMC (Vivado) IMoaroroBka K 16 VK-2, YK-3 | JlaGopatopHas
(rabopatopras paboTa) | jagopatoproit pabore, pabora
HalMcaHue oTyeTa
Hroro 45
8 Iloctpoenue [ToaroroBka k 16 VYK-2, YK-3 KonTponbshas
KOHEYHOTO aBTOMaTa Ha |KOHTPOJBHOM padboTe paborta
[IJINC (raboparopHast IloaroroBka k 14 VK-2, YK-3 TectupoBanue
pabora) TECTUPOBAHUIO
[HoaroroBka k 16 YK-2, YK-3 JlaboparopHas
nabopaTopHO# padoTe, pabora
HalMCcaHue OTYeTa
Hroro 46
Hroro 3a cemectp 123
[loaroroBka u caaua 9 OK3aMeH
IK3aMeHa
Hroro 158

5.8. CooTBeTcTBHE KOMIIETEHUNH, ()OPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (POPMUPYEMBIX NMPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTaBICHO B TabHIIE 5.8.
Tabnuna 5.8 — CooTBEeTCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUH AUCLIUILINHBI, U BUIOB

3aHATUH
Bunel yueOHOI nesTeIbHOCTH
dopmupyembie
Jlek. Ipaxk. JIa0. Cam. DOopMBI KOHTPOJIS
KOMIIETEHIINH
3aH. 3aH. pao. pao.
YK-2 + + + + KonTponbHas pabota, Jlaboparoprast
paborta, TectupoBanue, JK3aMeH
YK-3 + + + + Kontponbnas padota, JlaboparopHas
pabora, TectupoBanue, IK3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
PeiituHroBas cucrema He UCTIOIB3YETCS
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 0O0ecneyeHue TUCHMIIINHBI
7.1. OcHOoBHAas1 IMTEpaTypa

1. HaBabu, 3. IlpoektupoBanue BcTpauBaembix cucteM Ha [IJIMC / 3. HaBabu ; mepeBon c
anrymiickoro B. B. ConoBreBa. — Mocksa : JIMK Ilpecc, 2016. — 464 ¢. — ISBN 978-5-97060-174-7.
— [Onextponnblii pecypc]:— Pexum goctymna: [DnekTpoHHBIH pecypc]: — Pexum gocrtyna:
https://e.lanbook.com/book/73058.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. OrBun, M. X. udpoBas cxemoTexHUKA U apXUTEKTypa KoMmmbioTepa / M. X. JIsBun, JI. X.
Capa. — Mocksa : JIMK Ilpecc, 2017. — 792 c. — ISBN 978-5-97060-522-6. — TekcT : 31e€KTpOHHbIN
// JIaHb : 3NEKTPOHHO-OMOIMOTEUHas cucTeMa. [DNeKTpoHHBIN pecypc]: Pexxum nocryna: [DneKTpoHHbIH
pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/97336.
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7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTeIbHBIC YUeOHO-METOAMYECKHEe M0Co0ust

1. Kprokos, . B. IIporpamMmupoBaHHe JIOTHUYECKUX HHTETrpajbHBIX cxeM: Mertoaudyeckue
yKazaHus K 1abopatopHbIM padoTtam [DnektponHslil pecypc] / S. B. Kpiokos, JI. A. ITokamecros, XK. T.
OpabiHeeB. — Tomck: TYCVYP, 2014. — 51 ¢. — Pexum noctyna: [DneKTpoHHbIN pecypc|: — Pexum
nocrtymna: https://edu.tusur.ru/publications/3898.

2. Kpwokos, . B. IIporpaMmmupoBaHHue JIOTHUYECKUX HHTETrpajbHBIX cxeM: Meroaudyeckue
yKa3aHHUs 1O TMPOBEICHUIO MPAKTUYECKUX 3aHATUM M OpPraHM3alUM CaMOCTOSTEIbHOW PaboThI
[DnexTponHslii pecypc] / 5. B. Kprokos, 1. A. ITokamectoB, XK. T. OpasineeB. — Tomck: TYCVYP, 2014.
— 77 ¢. — PexuMm pgocrtyna: [DneKTpoHHBIH pecypc]: — Pexum poctyna:
https://edu.tusur.ru/publications/3901.

3. Ilonomapés, O. I'. OcHOBBI IPOEKTUPOBaHUs cucTeM Ha kpuctaiie. Yacts II: MeTtoanueckue
PEKOMEHAIMU K MPAaKTUYECKUM 3aHATUAM [DnekTpoHHblid pecypc] / O. I'. [lonomapés. — Tomck:
TYCVYP, 2011. — 43 c. — Pexum noctyna: [DneKTpoHHBIH pecypc]: — Pexum gocryna:
https://edu.tusur.ru/publications/572.

4. Ilonomapés, O. I'. OCHOBBI NPOEKTUPOBAHUS CUCTEM Ha KpuUcTajule: MeToauueckue
pekoMmeHaanuu K tabopatopHeiM paboram [DnexktponHbiit pecypce] / O. I'. Ilonomapés. — Tomck:
TYCVYP, 2011. — 66 c. — PexuMm gocrtyna: [DIeKTpoHHBIN pecypc]: — Pexum gocrymna:
https://edu.tusur.ru/publications/571.

7.3.2. Y4yeOHO-MeTOaAUYEeCKUE MOCOOU A5 JHII
€ OrPAaHUYE€HHBIMU BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJHI0B

Y4eOHO-MeTOINYECKUE MaTEPHAIIbI ISl CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXxcs
W3 YHUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jist Iuu ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HApYLIEeHHUsIMU OTIOPHO-BUTaTeJIbHOI0 anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bl JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHIyEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPpaMMHOe o0ecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYaTbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEKYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHash ayUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

BrraucnurensHas nadoparopus / KomneloTepHbIN Ki1acc: yueOHast ayIUTOPUS IS POBEICHHS
3aHATHH MPAKTHYECKOT0 THIA, yucOHas ayIuTOPUs Ui MPOBEICHUS 3aHATHI JJaOOPAaTOPHOTO THIIA,
yuyeOHasi ayIuTOpUs JJIsi IPOBEICHUS 3aHATUNW CEMUHAPCKOTO THIA, MOMEIIEHUE IJs1 KYypCOBOTO
MPOCKTUPOBAHMS (BBIMIOJHEHUS KypCcOBBIX paboT); 634034, Tomckas o6macts, r. Tomck, Bepmuauna
ynuia, 1. 74, 3016 ay.
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Omnwucanue UMEIOIIErocs 000PYI0BaHUS:

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

- UnTepaktuBHas nocka — «Smart-board» DViT (1 mt.);
- Mynstumenuiinbiii npoektop NEC (1 miT.);

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PabGouee mecTo mpenogaBaress.

[IporpammHoOe obecnieueHue:

- ASIMEC;

- LTspice 4;

- Windows XP Pro;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

BrruncnurensHas nadoparopust / KomnbroTepHslit Kiacc: yueOHas ayIuTOpUs JUIsl IPOBEACHUS
3aHATUN NPAKTUYECKOrO TUIA, yueOHAast ayIUTOPHs AJs MPOBEIACHUS 3aHATUH 1abOpaTOPHOTO THUIIA,
yueOHasg ayIuTOpus I MPOBEACHUS 3aHATUNH CEMHHAPCKOTO THUIA, MOMEIIEHUE JJIs KypCOBOTO
MPOEKTHUPOBaHUS (BBIMOJIHEHUS KypCcoBbIX padoT); 634034, Tomckas obnacte, T. Tomck, Bepmnnuna
ynuua, a. 74, 3016 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

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

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

- Mynbsrumenuitnsiii npoexktop NEC (1 mit.);

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- ASIMEC;

- LTspice 4;

- Windows XP Pro;

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

st camocToATeNbHONU paboThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

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

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

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

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

Onucanue uMeroLerocss 000pya0BaHuUs:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneynuBaoT 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 JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHeHMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHuUs
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JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIIEHUSIMHU 3PeHUs MPETYyCMOTPEHO MCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSIX BO3MOKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) NpH MOMOIIM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHol nHGOpMaIu B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMbI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAUMH U3yUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBbIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIist o1leHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATEPHAIIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
JUCLIUIUIAHBI KOMIIETEHIINU
1 OcHoBsl mporpamMmupoBanus | YK-2, VK-3 TectupoBanue [IpumepHBIil nepeueHb
[TJINC (nmexmms) TECTOBBIX 3aJaHUI
2 S3piku onucanus annapatypsl | YK-2, YK-3 TectupoBanue IIpuMepHBIil IepeyeHb
U OCOOCHHOCTH UX MPUMEHEHHUS TECTOBBIX 3a/laHNUN
(;mexnus)
3 [IporpammHuoe obecnieuenue | YK-2, VK-3 TectupoBaHue [IpumepHbIii nepedeHb
pa3paboTurKa yCTpOICTB Ha TECTOBBIX 3a/laHUM
[JINC (nexims)
4 Iudpossie pynknmonanpHbie |YK-2, VK-3 TectupoBanue [IpuMepHBIi TEpeUeHb
Y3761 (JIEKIIHST) TECTOBBIX 3a/IaHUN
5 OCHOBBI TOCTPOECHHUS VYK-2, VK-3 TectupoBanue [IpuMepHBIil IepeyeHb
ycrporicts Ha [IJIMC TECTOBBIX 3aJaHUI
(mpakTuKa)
6 Onucanue yCTpOuCTB Ha YK-2, VYK-3 KonTponbHas [IpumMepHbIi IEpedeHb
s3pikax Verilog u VHDL pabora BapUaHTOB (3aJaHui)
(mpakTHuKa) KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHNUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
7 Pabora ¢ mporpaMMHBIM YK-2, YK-3 KonTponbsHas [IpuMepHBIii TIEpedeHb
obecrieueHneM pa3padoTInKa pabora BapUaHTOB (3aJaHui)
ycrporictB Ha [IJIMC (Vivado) KOHTPOJIBHBIX paboT
(;rabopaTopHasi pabota) JlaGopaTopHas Tembl m1abopaTOpHBIX paboT
pabota
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
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8 IlocTpoeHne KOHEUHOTO VYK-2, VK-3 KoHntposbHas [IpumepHBIil nepeyeHb

aBromara Ha [TJIMC pabora BapHaHTOB (3aaHUI)
(;maboparopnas padoTta) KOHTPOJIBHBIX PaboT
JlaGopaTopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUH
OK3aMeH [lepeyenp sK3aMeHAIIMOHHBIX
BOIIPOCOB

[xana oneHku cHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAVCLUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeIEHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIQ/ICTh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOU | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIN
CYMMBI 0aJTOB 3HAHUS JaCTHYHO (dbparmMeHTapHbBIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTENHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOEe, HO He
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor11o) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHEUIHOE, HO yCHEUIHOE, HO
MaKCHUMaJbHOM OTJIETbHBIE coJieprKaIime coJIeprKaIue
CYMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICTbHBIE OT/ICTbHBIE
poOeIbl yMeHUe poOeITb
MPUMECHECHHE
HABBIKOB
5 (OTIIMYHO) >90% ot chopMUpOBaHHBIE | CHOPMUPOBAHHOE YCIENTHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMaTHYECKOE
CYMMBI 0aJUTOB 3HAHUS MIPUMCHCHHE
HABBIKOB

[ITkana KOMIJIEKCHON OLIEHKH C(POPMUPOBAHHOCTH KOMIIETEHIUI MpHuBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

Orenka dopmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIHH

2 He nmeeT He0OXOIMMBIX TIPEICTABICHUN O POBEPSIEMOM MaTepHalie
(HEyAOBIETBOPUTENBHO) | UJIU
3HaTh Ha yPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNt. OOyyaronuiics 3HaeT
OCHOBHBIE NIPU3HAKU WM TEPMHUHBI U3y4aEMOTI'0 3JIEMEHTA COACPKAHMS, X
OTHECEHHOCTb K OIPE/ICTICHHON HayKe, OTPAaCIH WiIK 00BEKTaM, y3HAeT B
TEKCTaX, M300paKEHUAX WIHM CXeMaX U 3HAET, K KAKUM HCTOUYHUKAM HY>KHO
oOpararscs 111 0oJiee NeTATbHOTO €r0 YCBOSHUSI.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. Kak MHOTO pa3nu4HbIX YHCET MOXKET OBITh IPEACTaBICHO 16 Outamu?
a. 65535
0. 65536
B. 32768
r. 32767
2. IIpeobpasyiite nBonunoe ynciao 10011010 Ge3 3naka B necsiTuyHbIE?
a. 104
0. 154
B. 256
r. 404
3. IIpeobpa3syiite necstuuHoe uncio 145 B nBonuHoE?
a. 10010001
6. 10010010
B. 10100011
r. 10010011
4. Cnoxwure cieayronye mecTHaAaTepuyHbIe yrcia 6e3 3Haka 716 + 516 ?
a. 12
0.22
B. 32
r. 42
5. Ilepenaya naHHBIX MEXIy IBYMs ycTporicTBaMu 1o naTepdeiicy SPI ucmonb3yroTes MIUHBI:
a. miso, mosi, sclk, ss
0. miso, mosi, en, rst
B. Miso, mMosi, rst
. miso, mosi, sclk rst, en
6. ITo xakoMy MPHUHLIUITY KIACCUDUITUPYIOTCS TEPMUHBI «MaJlasi HHTETpaIbHAS CXEMay, «CPETHSSA
MHTETpaibHasl CXeMay, «00JIbIIas HHTETpaJIbHAS CXeMay:
a. Tuny xopmyca
0. KonnuecTBy BbIBO/IOB
B. KonnuecTBy 311eMEHTOB Ha KpHCTaIe
r. Pasmepy kpucrauia
7. Yem ompenenseTcs Joruka padboTsl nudpoBoro ycTpoiictsa, He otHocsuerocs k [TJINC:
a. [Tosp30BaTenem cxemsl
0. DnexTpuueckoi cxeMoil B kotopoit pasmenteH [IJINC
B. M3roToBuTeneM ycTponcTaa
r. MOXeT UMETh MTPOU3BOJIBHYIO JIOTHKY
8. Mukpormpoieccopbl 1 MUKPOKOHTPOJIIEPHI OOIIET0 Ha3HAYCHUS -
a. He SBJIAIOTCS MPOTPAMMUPYEMBIMU JIOTHYECKUMHU UHTETPAIbHBIMU CXEMaMU
0. ABJIAIOTCS IPOTPAMMHUPYEMBIMU JIOTHYECKUMHU HHTETPAIbHBIMU CXEMaMH
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10.

11.

12.

13.

14.

15.

A SRR Y

10.
11.
12.
13.
14.

B. HE SIBJISIFOTCS POTPaMMHUPYEMbIMU aHAJIOTOBBIMH UHTETPaJIbHBIMU CXEMaMHU
T. SIBJIAIOTCS IPOTPAMMHPYEMbIMU aHAJIOTOBBIMH HUHTEIPATbHBIMU CXEMaMU

Kak B HacTosiliee Bpemsi Ha3bIBAIOT UHTETPAIbHBIE CXeMBbI, coaepskaniue 0 10000 sanemeHToB
Ha OJTHOM KpHcTaie?

a. MUC

6. CUC

B. BUC

r. CbUC

Oneparun 06paboTku curdayioB U gaHHbIX B [IJIMC BemomHsIOTCS -

a. MOCJIeI0BATeNbHO

0. mapasuienTbHO

B. M10CJIEIOBATEIbHO WIH MapajuiesibHO, B 3aBUCUMOCTH OT KOH(GUTYpAIlluu BEHTUJIbHBIX SUEEK,
3aJIaHHOMN pPa3paboTIYNKOM

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

MuHUMaTBHBIM JIOTHYECKUM O10koM B MaTpuiiax tuna FPGA sBnsercs 610k

a. CLB

6. LUP

B. PLD

r. PUL

B kpuctaimax FPGA tekymas KoHpUTypaius BeHTHJIbHONH MaTPHUIIbI XPAHUTCS B TAMATH THTIA -

a. programmable ROM

6. dynamic RAM

B. static RAM

r. programmable RAM

KonugectBo 610k0B CLB B coBpemenHbix kpucramiax FPGA onpenenser -

a. KOJIMYECTBO BHIBOJAOB MHTErpaibHOM cxeMbl FPGA

0. JTOrMYEeCKyI0 EMKOCTh KpHCTaslia

B. KOJIMYECTBO LUKJIIOB MEPEIPOrpaMMHUPOBAHUS

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

B. Kak u [TJIMUC, MOTyT MEHATHh BHYTPEHHIOI KOH(PHUTYpALTHIO

r. kaK u [IJIMC, umeroT BICOKOE OBICTPOICHCTBHUE JJIS CTICIIMATU3UPOBAHHBIX OMEPAIIHii; KaK U
MIPOIIECCOPBI, UMEIOT OOIBIIIOE YHEPTONOTPEOTICHIE

[TpeumymectBom FPGA 1o cpaBHEHHIO ¢ poIiecCopaMu 00IIeTro Ha3HAYCHUS SBIISCTCS -
a. MEHbILIUE pa3Mepbl

0. BbICOKasi MPOU3BOIUTEIHHOCTh

B. MEHBIIIEE YHEPTONOTpeOICHIE

. MEHbIIasi CTOMMOCTb; MEHBIIEE BPEMS PeaKuu

9.1.2. IlepeyeHb IK3aMEeHANUOHHBIX BONIPOCOB

WuTerpanbHas cxema, X Kiaccu(uKamus U KOHCTPYKIHUS
ITonsitue IIJIMC, cpaBHEHUE ¢ mpouieccopamu

Texnomornu coeguHenus dieMenToB B [TJIMC

Kpurepuu Beidopa IIJIMC

AOCTpaKmust 3JIEKTPOHHO-BEIYUCIUTEILHBIX CUCTEM

CHCTEMBI CUHCIICHUS

[Ipsimoit u nononHUTENbHBIN KOJ. CI0KEeHUE TBOMYHBIX YUCEI
Jloruueckuie BEeHTUIIH, IPUMEP UCIOJIb30BAHUS

@usnueckue ypoBHU CUTHANIOB. [lepenarounas xapakTepucTuka
Cratnueckas guciuruiiHa. OCHOBHBIE CEMENCTBA JIOTMKHU
KoMOuHanmoHHbIe 1 IOCIeI0BaTENbHBIE cXeMbl. [IpaBuia mocTpoeHus
Ju3bioHkTuBHAS PopMa MpeacTaBIeHUS

KonbronktuBHas popma mnpeacraBieHus

OcCHOBHBIE aKCHOMBI U TEOPEMBI OYJI€BOH anreOpsbl
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Cocrosinusa Z u X B U(pOBBIX cxeMax

Kaptsr Kapno

Ba3oBeie KOMOMHAIIMOHHEIE OJIOKHA

Bpemennbie xapakTepUCTUKH. 3a/1epKKa paclpOCTPAHEHUS U PEAKINH
NmnynbcHbIE TOMEXHU

3amenka, RS-tpurrep, D-3amenka, D-tpurrep
[TocTpoeHne CHHXPOHHBIX MOCIEA0BATEIbHBIX CXEM
OTnuyne CHHXPOHHBIX U ACUHXPOHHBIX CXEM
Koneunsriit aBromat Mypa

Koneunsriit aBromatr Muinu

JlexoMmo3U1IMsI KOHEYHBIX aBTOMAaTOB
CHHXpOHU3aLUS IOCEA0BATEIbHBIX CXEM
Junamuueckasi TUCIUILUIMHA

[Tapannenuszm

OcHoBHI s13b1Ka System Verilog

OcHoBsI s1361ka VHDL

VYcnoBHOE pHUCBavBaHUE

BuyTpeHHue nepemMeHHbIe

[Ipuopurer onepanmii

(USSR IS IS IS IS I O I NG I NS T NS T NS T NS T NS T N0 T 0 T N T e e e e e e e W S W
AN NP WNNRL OO DNPA,WN—LOWOVOIN NP WN -

[a—
SOk WD =

3anuch yncen

3anuch Z- u X- COCTOIHUI
Manunynsuus ouramu

3aepKK B HUPPOBBIX CXEMax
CTpyKTypHOE MOJIETMPOBAaHUE
ITocenoBaTenbpHas JOTHKA

Peructp. YcnoBue cOpoca u pa3pemeHus
CuHXpOHU3ATOP

3amenka

[TonueIi cymmarop

. Hemmudparop. Onepatop BeIOOpa

. Hesnauamue 6utsl. [Ipumep ncnonp3oBaHus

. brokupyromiue 1 HeOIOKUPYIOIIHME TPUCBAUBAHUS

. Tumbl mpumeHsieMbIX naHHBIX System Verilog

. Tunel npumensieMbix nanHbix B VHDL

. be3HaKkoBbIl YMHOKUTEb

. [TapameTrpuzoBanHe MOAYJIH

. Cpena tectupoBaHus

. Apudmerndeckue cxempl. CymmaTop ¥ MOJTyCyMMaTOp

. Apudmerndeckue cxemsl. [IpeduxcHbIil cymmarop

. Apudmerndeckue cxembl. Kommaparop

. Apudmerndeckue cxembl. AJTY

. CxeMbl casura

. CXeMbl IMKJIMYECKOTO C/IBUTa

. ApudmeTrndeckue cxeMbl. Y MHOKEHHE

. Apudmerndeckue cxemsl. [leneHue

. IIpeacraBnenue uncen

. OcHOBHBIE (DYHKLIMOHAJIbHBIE Y3JIbl TOCIEA0BATEIBHO JIOTHKU
. OYHKIMOHAIBHBIE Y3JIbl MOCJIEIOBATENBHOM JTOTUKU. MaTpuLbl TaMSITH

. OyHKIMOHATBHBIE Y3JIbl IOCEI0BATENbHOMN JIOTUKN. CKaHUPYIOLIUE LIETIOUKU
. OYHKIMOHAJIBHBIE Y3JIbI MOCIEI0OBATENBHOM JOTUKH. [TopThI MamsiTu
. OYHKIMOHAJIBHBIE Y3JIbI MOCIEIOBATEIBHOM JIOTUKHU. THUIIBI TaMATH

. OyHKIMOHAJIBHBIE Y3JIbl OCJIEIOBATENBHOM JOTUKY. [101mans u 3a1epKKu
. OYHKIMOHAJIBHBIE Y3JIbl MOCIIEI0BATENBHOM JOTUKH. [13Y
. OyHKIMOHATIBLHBIE Y3JIbl IOCIEI0BATENbHOM JIOTUKH. CXEMOTEXHUKA MATpPHIL
. OCcHOBBI 00paOOTKU CUTHAJIOB

9.1.3. IIlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT
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1. Kakoe muHuManbpHOE (HaMMEHbIEe OTpUIlaTebHOE) 16[1pa3psagHoe TBOMYHOE YHCIO BBI
MO3KETe MPEJCTABUTh, UCIIOIb3Ysl CUCTEMbI NMPECTABICHUS JBOUYHBIX YHUCEI AJIA JBOMYHOTO
yuciio 0e3 3HaKa; JOMOJHUTEIBHOTO KO/Ia; MPsIMOTO KOJa.

Yupoctute 3agannoe jgorudeckoe Boipaxenne Y=AC+ABC, ucnonb3ys OyiaeBbl TEOPEMBI.
[IpoBepbTe MPaBUIBLHOCTH PE3YIBTATOB, UCIOB3YS TAOIUIBI MCTUHHOCTH WK KapThl KapHo.
VYkaxxkute 00J1acTh UCTIOIB30BaHMs Oydepa ¢ TpeMsl COCTOSTHUSMH.

[TpuBenure knaccudukanuro [IJINC.

[IpuBenuTe OCHOBHBIC OMEPATOPHI sA3bIKa Verilog.

[IpuBeauTe ocHOBHBIE OrepaTopsl sizbika VHDL.

OnuiuTe CHHTaKCHC ornepaTopa if.

Hanumurte nporpamMmublii ko Ha si3bike Verilog ans onucanus paboThl MYJIbTIIIEKCOPA;

mudpaTopa, AeMyJIbTUIIEKCOpa; Aemudparopa, CcyMMaTopa.

9. Hanumute mporpammHubiidi ko Ha si3bike VHDL nns omucanus paGoThl MYJIBTILUIEKCOPA;

mudpaTopa, AeMyJbTUIIEKCOpa; Aemudparopa, CcyMMaTopa.

10. Hanumute mporpamMMHbIi Koa Ha si3bike VHDL ans onmmcanus paboThl MyJbTILIEKCOPA;
mudpaTopa, AeMyJbTUIIEKCOpa; Aemudparopa, cyMMaTopa

~

el B

9.1.4. Tembl 1a00paTOPHBIX padoOT

1. 3nakomcTBO ¢ uHTepdeiicom mporpammsl Vivado. Hanmncanue npoekra "Oerymero orus" Ha
s3bikax Verilog u VHDL
2. Hanmcanue npoekra - KOHeUHOro aBToMaTa Mypa Ha ocHoBe s3b1k0B Verilog 1 VHDL

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, MPeroiaraiiiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpolecca.

HauaTp uzydeHue quCHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHraia He0OX0IUMO PEryJIspHO
oOpamaTbCcsi K pEeKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COACPKAIIUMHU
HayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO MOHMMAaHUS U OCBOEHMS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

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

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnunma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOXHOCTSIMHU 3JI0POBbsSl U MHBAJIUIOB
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Kareropuu oby4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOYUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHU4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, THCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT

MIPOBEPKH

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAAMH 310POBbA U HHBAJINI0B

Jist Ui ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSMH 3JI0POBbS U MHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHs 3aJaHHIA OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4aTHou (opme;

— B Ie4aTHOH (hopMe ¢ YBEITUYCHHBIM IIPUPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJ]aHHs BCITYX;

— MPEIOCTaBICHHE 3aIaHNUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl U MHBAIUIAM yBEIHMYHBACTCS BPEeMsl Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHI. [[s Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeoCTaBICHH OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBAHHUS PE3yIbTATOB OOYYCHHUsS JHUIl C OTPAHUYCHHBIMHU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEIyCMaTPUBACT MPEAOCTaBlIeHUE HHPOopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIIUH:

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlCHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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