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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,
UX XapaKTePUCTUKU U
0COOEHHOCTHU

OOBSICHUTH OCHOBHBIE 3TAllbl CO3JIaHHs
NPOEKTa B MPUKJIaJHBIX Iporpammax Quartus
u Vivado ¢ yueToM NpUMEHEHUS SI3bIKOB
Verilog u VHDL.

VK-2.2. Ymeer
pa3pabaThiBaTh U
peaTM30BBIBATH ATAITBI
mpoekTa B cepe
npodecCuoHAIbHON
JIESITSIIBHOCTH

IIporpamMmMupoBats Ha si3bikax Verilog u
VHDL 1uudpoBblie ycTpoicTBa Ha OCHOBE
[TJIMC B npukiagabix nakerax 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. Cnocoben
OpPraHNU30BBIBATH U
PYKOBOIUTH pabOTOM
KOMaH/Ibl, BBIpaOaThIBast
KOMAaH/HYIO CTPATETUIO
JUTSL TIOCTHOKCHHUSI

VK-3.1. 3Haer conepxanue
OpraHu3aliy U PyKOBOJCTBA
JIeATETLHOCTHIO paboyero
KOJUIEKTHBA (IpyMIIbl),
COLIMAIBHO-TICUXOJIOTHIECKUE
XapaKTepUCTHKHU paboyero

OmnpenensiTe OCHOBHBIE ()OPMBI BHITIOJTHEHUS
COBMECTHOH pabOThI B COCTaBe MAJIOH TPYIIIBI
NIPY BBIMOJIHEHUH PAKTUYECKUX
CaMOCTOSITENIbHBIX PabOT Mpu pa3paboTKe
IPOEKTA, BKIIOYAIOLETO MHOKECTBO
IIPOrPaMMHBIX MOZYJIEH

IIOCTaBJICHHOM LIEJIN KOJUIEKTHBA (IpyMIIbl),
OCHOBEI TTOJICPKAHHS
HPABCTBCHHBIX OTHOIICHH B
paboyem KOJUIEKTUBE
(rpymre)

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

oeiun

Oprann3oBaTh pabOTy MaJION TPYTIIBI JIs
BBITIOJTHEHUSI IPOEKTOB 10 CO3/IaHUIO0
MPOrPaMMHBIX MOJIYJIEH B MPHUKIIATHBIX
nakeTtax Quartus u Vivado Ha s3p1kax Verilog
u VHDL

Pacnpenensier 3agauun no pazpabotke
IPOTPaMMHBIX MOYJEH B IPUKIIAIHBIX
nakerax Quartus u Vivado Ha s3pikax Verilog
u VHDL Mexny uneHaMu Majioi rpyIisl 1JIs
BBINOJIHEHHSI €JMHOTO NTPOEKTa

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

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

OomenpodeccuoHaNbHbIE KOMIIETEHIIMU

OO6mmas TpyA0€MKOCTh JUCIMIUIMHBI COCTABIISIET 5 3a4€THBIX euHull, 180 akagmeMUuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHBI 10 BHIaM YU4€OHOU JEATEIBHOCTH MPEJACTABICHO B
tabymue 4.1.

Tabymma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YUYSOHOM eI TeIbHOCTH

o Becero  |CemecTpsl
Bunel yueOHOI nesTenbHOCTH

4acoB 2 ceMecTp
KonTakTHas aynuTopHasi padora 00y4alomuxcs ¢ npenogaBaresaeM, BCero 52 52
JIeKIIMOHHbBIE 3aHATUS 18 18
[IpakTHyeckue 3aHATUA 18 18
JlaGopaTopHbIe 3aHATH 16 16
CamocTosiTe/ibHasi padoTa 00y4aloUIUXCsl, B T.4. KOHTAKTHasA 92 92

BHeayJuTOpHasi paboTa o0y4aroluxcs ¢ npenojaasareieM, Bcero
[ToaroToBka K TECTUPOBAHUIO 76 76
[ToarotoBka k 1abopaTopHoil paboTe, HaNMCaHUE OTYETa 16 16
IMoaroroBka u ciaya IK3amMeHa 36 36
Oo0mast Tpy10eMKOCTH (B Yacax) 180 180
Oo0mas TpyroemMkocTh (B 3.e.) 5 5

5. CTpykTypa ¥ coaep:kaHue TUCHHUILIMHBI
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5.1. Pa3nenn! (TeMbl) JUCUMIIIMHBI M BUIbI Y4e€0HOH 1eATeIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pas3fienaM (TeMaMm) W BUJaM y4eOHOH JesTeNbHOCTH MPUBEICHA B

tadiuue 5.1.

Ta6muma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUABI YICOHOH ACATEIHHOCTH

HazBanus pasnenoB (Tem) iI;{K.' [Ipak. | Jla6. g;g ’ Bcer(cé;aCOB dopmupyembie
TUCIIAILINHEI 4 > | 3aH., 4 | pad. 4 ’ sksamena) KOMIIETEHIINHU
2 cemecTp
1 OcHoBsl mporpamMmupoBanus [JIUC | 2 2 - 8 12 VYK-2, VK-3
2 CucteMbl CUHCICHUS 2 2 - 8 12 VK-2, YK-3
3 IIpoekTHpoBaHnEe KOMOMHALIMOHHOM | 2 4 - 8 14 YK-2, VK-3
U T10CJIeI0BAaTENIbHON JIOTUKU
4 SI3pIky onMcaHus annapatypbl U 2 4 - 12 18 VYK-2, VK-3
0COOEHHOCTH MX MPUMEHEHUS
5 IlporpamMmmHOe obecTieueHme 2 - 8 16 26 YVK-2, YK-3
paspabotuunka ycrpoiicts Ha [TJIMC
6 Lludpossie GyHKINOHATBHbIE Y3JIbI 2 4 - 8 14 YK-2, VK-3
7 OyHKIMOHAIIBHBIE Y3IIbI 2 2 - 8 12 VYK-2, VK-3
MOCJIEIOBATEIBHOM JIOTUKU
8 Peanuzamus anropurmoB LHOC Ha 2 - 4 12 18 YVK-2, YK-3
kpuctamie [IJIMC
9 Pabota ¢ ssapamu u uHTepdercHbIMU| 2 - 4 12 18 YK-2, VK-3
CpeICcTBaMu
Uroro 3a cemectp| 18 18 16 92 144
Hroro| 18 18 16 92 144

5.2. Conep:xanue pa3enoB (TeM) THCHHIINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIIHUIM) PUBEICHO B Ta0ywmIe 5.2.
Tab6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTIINHBI (B T.U. 11O JEKITHSIM)

HasBanus paznenos (Tem)
JAUCHUITIIMHBI

Copepxanue pa3zesoB (TeM)
JTUCIUTIIAHEI (B T.Y. TIO JICKIIUSIM)

TpynoemkocThb
(JTeKIIMOHHBIE
3aHATHA), U

dopmMmupyemsbie
KOMITETEHIINH

2 cemecTp

1 OcHOBBI
nporpammupoanus [IJIMC

Mecro IIJIMC B mupe
MHTErPAIbHBIX CXEM
Mup uHTErpagbHbIX CXEM

[IporpamMMmupyempie TOTUYECKUE
UHTETPAIbHBIE CXEMBI

Bei6op TIJINC mst peanuzanuu
POEKTa

0O030p apXUTEKTYP.

YK-2, VK-3

Hroro

2 CuCcTEMBI CUUCIICHUS

Bunpl cuctem cuucieHus
(1BOMYHASs, ECATHYHAS,
IIECTHA/ALATEPUYHAs )
Baiit u nmomyGaiTsl
Omnepanuu ¢ yuciaMmu
3HaK JJBOUYHBIX YHCEI

VK-2, VK-3

Hroro
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3 IIpoexTupoBanue Jlormueckwuii BenTub HE, Oydep, 2 YK-2, VK-3
KOMOMHAIIMOHHON 1 JIOTHYCCKHM BEHTHIb U,
IIOCJIEIOBATEIbHOM JIOTUKN  |JIOTHYecKuii BeHTwb MJIN.
bazoBbie koMOMHAIIMOHHBIE OJIOKH
3a/1ep>KKU pacpOCTpaHEHUs
CUTHAJIOB
[TomexoycTOMYMBOCTH CXEM
3alenKy U TPUITEPhI
[IpoexTupoBaHue CHHXPOHHBIX
JIOTHYECKUX CXEM
Htoro 2
4 S3pIKM ONMCaHUS OcHossl s1361K0B Verilog HDL, 2 VK-2, YK-3
anmapartypsl 1 ocobenHoct | VHDL.
UX IPUMEHEHUS KomM6unanmonusie u
NIOCIIE0BATEIbHBIE YCTPONUCTBA.
Onepatopbl. CTpYKTYpHBII 1
MOBEJCHYECKUN CTUIN OMUCAHMUSL.
Kommnonentsl, Mmoaynu, pyHKIuu,
IPOLEAYPBI.
[TapameTpsl. I'eneparust 00bEKTOB.
Hroro 2
5 IIporpammuoe obecnieuenue | UaTepdeiic mporpammer Quartus 2 YK-2, VK-3
paszpabotunka yctpoicTB Ha |MHTEepdeiic mporpammer Vivado
[JINC Hroro 2
6 Lludpossie CrnoxeHue ¥ BBIUUTAHUE YUCE. 2 YK-2, VK-3
(YHKIIMOHAJIbHBIE Y3JIbI Kommnaparop. YMHOXkeHue n
JIeJIeHNe
Htoro 2
7 OyHKIMOHAIIBHBIE Y3JIbl Cuetunku. Peructpel. Tunuunsie 2 VK-2, VK-3
NOCJIEI0BATENbHOM JIOTUKN  |31emMeHTsI npoekTa LIOC.
HUrtoro 2
8 Peanuzanus anroputMoB YacTOTHBIN aHAIN3 CUTHAJIOB. 2 YK-2, VK-3
OC na xpucramie [INIMC  |Hudposas dpunsTparus.
Anroputmsel LIOC.
HUrtoro 2
9 Pabora ¢ sapamu u OO6mue cBeAeHUsI O CXEMHOM 2 YK-2, VK-3
UHTEPPEHCHBIMU CPEJICTBAMH | pean3alii HHTEPEicoB
Wutepodeiicapie momynu Ha FPGA
Ha MpUMepe pean3alii MOAYJIst
SPI
[TonsTus snep, nporpaMMHbIC U
anmnapartHsle s1pa
Hroro 2
Hroro 3a cemectp 18
Hroro 18

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabnuma 5.3 — HauMmeHoBaHUe MPaKTUYECKUX 3aHIATHI (CEMUHApPOB)

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
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HasBanus paznenos (tem) HanmenoBanue npaktudeckux | Tpynoemkocts, | Popmupyemsie
TVCIUTUTAHBI 3aHATUH (CEMHHAPOB) q KOMIICTEHIIH
2 cemecTp
1 OcHoBbl iporpammupoBanusi | OCHOBBI IOCTPOEHUS YCTPOICTB 2 VK-2, VK-3
[JINC Ha [JIUC
Hroro 2
2 CucTeMbl CUMCIICHUS PaboTa ¢ cucteMaMu CUHCIICHUS 2 VK-2, YK-3
HUrtoro 2
3 [IpoexkTupoBaHue CuHTE3 CXeM Ha JOTMYECKHUX 4 YK-2, VK-3
KOMOMHALIMOHHOW 1 JJIEMEHTaX
IIOCJIEI0BATEIbHOM JIOTUKU Utoro 4
4 $I3p1ku onMcaHus Onucanue yCTpOICTB Ha sA3bIKAX 4 VYK-2, VK-3
anmapatypsl 1 ocooeHHoctu | Verilog u VHDL
UX IPUMEHEHUS Htoro 4
6 Lludpossie Onucanne KOMOWHAIIMOHHBIX U 4 YK-2, YK-3
(YHKIMOHATIBHBIE Y3JIbI M0CJIeI0BATEIbHBIX YCTPONCTB
Ha si3pikax Verilog u VHDL
HUrtoro 4
7 OyHKIMOHAIIBHBIE Y3JIbl Onucanue nudpoBbIX 2 VYK-2, VK-3
[10CJI€I0BATEIbHOMN JIOTUKU (YHKIMOHATBHBIX y3JI0B
Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHUS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabauia 5.4 — HaumeHoBaHue 1a00paTOpHBIX paboT
Ha3BaHnus pasnenos (Tem HaumenoBanwue 1abopaTopHbIX dopmMmupyeMBbIe
III/ICIEI/IH?II/IHBI (rew) pabor PP Tpynoemkocts, 4 KOII\)/IHG’E)(ZHHI/II/I
2 cemecTp
5 IIporpamMmmHoOe Pabora ¢ nporpaMMHBIM 4 YK-2, VK-3
oOecnieueHue pa3paboTunka |oOecreyeHneM pazpaboTuuka
ycrpoiicts Ha [TJIUC ycrpoiicts Ha ITIJIMC (Quartus)
Pabora ¢ mporpaMMHBIM 4 VYK-2, VK-3
obecrieyeHneM pazpaboTumka
ycrpoiicts Ha [TJIUC (Vivado)
Hroro 8
8 Peanmuzanus anroputmoB  |IToctpoenne LOC na ITJIMC 4 YK-2, VK-3
HOC na xpucramne [IJINC HUtoro 4
9 Pabora c sapamu u Coznanue soft-mporeccopa 4 YK-2, YK-3
UHTEPPEHCHBIMU CPEICTBAMU Htoro 4
Uroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoexkT / KypcoBasi pabora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTeqbHasi padoTa

Buaer caMmocTosTeNIbHOM paboOThL, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIIETEHIIMU TIPEICTABIICHBI B
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Tadymie 5.6.

Tabmmia 5.6 — Bunbl caMocTosATeIbHOM pabOThl, TPYJ0EMKOCTh U (DOPMHUPYEMbIE KOMITETEHIIUN

Bunsr
HasBanns pasznenos . Tpynoemkocts, | @opMupyeMBbIe DopMBbI
(TemM) TUCHIMIUTAHBI CAMOCTOATEILHON q KOMIIETEHITUU KOHTPOJIS
paboThI
2 cemecTp
1 OcHOBBI IToaroroska k 8 VK-2, VK-3 TectupoBanue
IPOrPaMMUPOBAHHUS TECTUPOBAHUIO
[JINC Hroro 8
2 Cuctemsl cuuciennsa |Iloaroroska x 8 VK-2, YK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 8
3 IIpoexTupoBanue [ToaroroBka k 8 YK-2, YK-3 TectupoBanue
KOMOWHAIIMOHHOW 1 TECTUPOBAHUIO
MOCJIEA0BATEIbHOM
OTHKH Hroro 8
4 SI3pIKM OIIMCaHUS IToaroroBka k 12 VK-2, YK-3 TectupoBanue
anmnaparypbl 1 TECTUPOBAHUIO
0COOEHHOCTH MX
MIPUMEHEHUS Hroro 12
5 IIporpamMmmHoOe IToaroroska k 8 VK-2, VK-3 TectupoBanue
o0ecrieueHue TECTUPOBAHUIO
paspaborunka yCTpoiCTB | [ToaroToBKa K 8 YK-2, VK-3 JlabGopaTopHas
Ha [JINC nabopaTopHoii padore, pabota
HAIMCaHWe OTYeTa
Hroro 16
6 Lludpossie IToaroroska k 8 VK-2, VK-3 TectupoBanue
(GYHKIIMOHATIBHBIC y3/Ibl | TECTUPOBAHUIO
Hroro 8
7 OyHKIHMOHAJIbHBIE [ToaroroBka k 8 YK-2, YK-3 TectupoBanue
Y371l TOCTIEA0BATEIBHON | TECTUPOBAHUIO
JIOTUKH Hroro 8
8 Peanuzanus IToaroroBka k 8 YK-2, VK-3 TectupoBanue
anroputmoB 11OC Ha TECTUPOBAHUIO
kpucrawie IVINC [ToAroToBka K 4 VK-2, VK-3 | JlaGoparopras
nabopaTopHoi pabdoTe, pabota
HamUcaHue oT4yeTa
Hroro 12
9 Pabota ¢ ssmpamu 1 IToaroroBka k 8 VYK-2, VK-3 TectupoBanue
uHTep(ECHBIMU TECTUPOBAHUIO
CpeacTBamMu [ToxroroBka 4 VYK-2, VK-3 JlaGopaTopHas
nabopaTopHo# paboTe, pabota
HamUcaHue oT4yeTa
Hroro 12
Hroro 3a cemectp 92
IToaroroBka u cmavua 36 DK3aMeH
HK3aMeHa
Hroro 128
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5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYEHHH TUCHHUIUIUHBI, U BUJIOB YyueOHOM
JEATEILHOCTH MPEICTABICHO B TabHIIEe 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYECHUHN AUCLIUILINHBI, U BUOB
3aHATHN

Bupl yueOHOI nesiTenbHOCTH
dopmupyemMble
Jlex. [pak. JIab. Cam. DopMBI KOHTPOJIS
KOMIIETEHIINH
3aH. 3aH. pao. pao.
YVK-2 + + + + JlaboparopHnas paboTa,
TectupoBanue, Jk3aMmeH
YK-3 + + + + JlabGopaTtopHasi paborTa,
TectupoBanue, JxK3aMeH

6. PeiiTunroBasi cucreMa /1Jisl OlEHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOIIS IPEICTaBICHbI B Ta0bmuiie 6.1.
Tab6muma 6.1 — bambHbIE OLIEHKH

. . | MakcumanbpHBbIi 6ann
MakcumanbHbIi MakcumasnbHbIi
3a MepUoOJ MEXTY Bcero 3a
DOopMBI KOHTPOJISI 6ayt Ha 1-yro KT ¢ 0aJut 3a mepuos
2KT u Ha KoHeL CEeMECTp
Hayaja ceMmecTpa mexay 1KT u 2KT
cemecTpa
2 cemecTp

Jlaboparopnas paboTa 10 10 10 30

TectupoBanue 13 13 14 40

OK3aMeH 30

Hroro makcumym 3a 23 23 24 100

nepuo.
Hapacratomum utorom 23 46 70 100
6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
[TepecueT 6amIoB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B Tabmuie 6.2.
Tabauia 6.2 — Ilepecuer 6aIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

Bamnibl Ha naTy TEKyIIero KOHTPOJIs OneHka

> 90% ot MakcuMaibHOI cymMbl OamoB Ha naty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK 4

Ot 60% 10 69% oT MakcuMaIbHOU cyMMBI 6aiioB Ha naty TK 3

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecdyeT cyMMBI 0aIoB B TPAJUIIMOHHYIO U MEXITYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIE

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLICHKY
HroroBas cymma 6ainios,
Onenka YUMTBIBAET YCIEUTHO CIaHHBIN Onenka (ECTS)

9K3aMeH

5 (0TIMYHO) (3a4TEHO) 90 —-100 A (0TIMYHO)

4 (xoporo) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTENbHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. Hapabu, 3. IlpoektupoBanue BctpauBaeMmbix cucreM Ha [IJIMC / 3. HaBabu ; nepeBon c
aurmiickoro B. B. ConoBreBa. — Mocksa : JIMK Ilpecc, 2016. — 464 ¢. — ISBN 978-5-97060-174-7.
— [Dnextponnslii pecypc]:— Pexum goctyna: [DnekTpoHHBINH pecypc]: — Pexum goctymna:
[DnexTponnsIit pecypc]: — Pexxum moctyma: https://e.lanbook.com/book/73058.

7.2. lonoJTHUTEIbHAS JIUTEPpaTypa

1. daBua, M. X. [ludppoBas cxeMOoTeXHHUKA U apXUTEKTypa KommbroTepa / M. X. Issun, JI. X.
Capa. — Mocksa : JIMK Ilpecc, 2017. — 792 c. — ISBN 978-5-97060-522-6. — TekcT : 31€KTpOHHbIN
// JIaHb : 3NEKTPOHHO-0MOIMOTEUHas cucTeMa. [DIeKTpoHHbIN pecypc]: Pexxum nocryna: [DaeKTpoHHbIH
pecypc]: — Pexum pocrtyna: [DneKTpoHHBIM pecypc]: — Pexum pocryna:
https://e.lanbook.com/book/97336.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. Kprokos, S. B. IlporpammupoBaHue JOTMYECKUX HHTETPAIbHBIX cXeM: MeToaudeckue
yKa3aHUsl K JabopaTopHbIM pabdoTam [DnekTponnsiid pecypc] / . B. Kprokos, JI. A. [Tokamectos, XK. T.
OpasineeB. — ToMmck: TYCVYP, 2014. — 51 ¢. — Pexum nocryna: [DaeKTpoHHBIN pecypc]: — Pexum
JocTyIma: [DIeKTpoHHBIN pecypc]: — Pexum pocryna: https://edu.tusur.ru/publications/3898.

2. Kpwokos, . B. [IporpamMmmupoBaHue JOTMYECKUX HHTETPAJBHBIX cXeM: MeToaudeckue
yKa3aHus MO MPOBEJCHUIO MPAKTUUECKUX 3aHSATUA U OpPraHu3alUi CaMOCTOSTEIbHOW paboThI
[DnexTponnsiii pecype] / S. B. Kprokos, JI. A. ITokamecrtos, XK. T. OpasineeB. — Tomck: TYCVYP, 2014.
— 77 c. — Pexum nocryna: [DIeKTpOHHBIN pecypc]: — PexxuMm goctymna: [DaeKTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/3901.

3. Ilonomapés, O. I'. OCHOBBI NPOEKTHUPOBAHUS cUcTEM Ha kpuctaiie. Yacte II: Meronuueckue
PEKOMEHIAIIMKU K MPAKTUYECKUM 3aHATUAM [DnekTpoHHbl pecypc] / O. I'. I[Tonomapés. — Tomck:
TYCVYP, 2011. — 43 ¢. — Pexum nocryna: [D1eKTpoHHbINA pecypc]: — Pexum nocryna: [DaeKTpOHHbIN
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/572.

4. [Tonomapén, O. I'. OCHOBBI MPOEKTUPOBAHHUS CUCTEM Ha KpucTaie: MeToauyeckue
pexoMeHaanuu K JabopatopHbiM paboram [DnektporHbiid pecype] / O. I'. [Tonomapés. — Tomck:
TYCVYP, 2011. — 66 ¢. — Pexum nocryna: [D1eKTpoHHbINA pecypc|: — Pexum nocryna: [DaeKTpOHHbIN
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/571.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOIM PadOThl 00YYaIOLIHXCS
U3 YHCIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB IIPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHHYCHHUSM HUX 3[I0POBbSI U BOCHPUATHS HHOOpMALIUY.

JI1s JIMIL ¢ HApYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccuoHATIbHbIE 0a3bl JAHHBIX
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U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajibHO-TeXHHUYECKOE U TPOrpaMMHoOe odecriedeHne J1Jisl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT JJI Y4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

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

BrruncnurensHas nadoparopust / KomnbroTepHslit Kiacc: yueOHas ayIuTOpUs JUIsl IPOBEACHUS
3aHATUN NPAKTUYECKOrO TUIA, yueOHAast ayIUTOPHs AJs MPOBEIACHUS 3aHATUH 1abOpaTOPHOTO THUIIA,
yueOHasg ayIuTOpus IJis MPOBEACHUS 3aHATUNH CEMHHApPCKOTO THUIA, MOMEIIEHUE IJIs KypCOBOTO
MPOEKTHUPOBaHUS (BBIMOJIHEHHUS KypcoBbIX padoT); 634034, Tomckas obnacte, T. Tomck, Bepmmauna
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 npoexkrop NEC (1 mit.);

- Kommuiekt ciennanu3upoBanHoi yueOHOM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- 7-Zip;

- ASIMEC;

- Google Chrome;

- LTspice 4;

- LibreOffice;

- Windows XP Pro;

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

BerunciurensHas maboparopus / KommbroTepHblil Kiacc: yueOHast ayIUTOPUS JUTsl IPOBEIACHUS
3aHATUH MPAKTUYECKOTO THIIA, YYeOHAsl ayIUTOPHS I NMPOBEICHUS 3aHATUH 1a00paTOPHOTO THUIIA,
yueOHas ayIuTOpHUs MU MPOBEACHUS 3aHATUH CEMHHAPCKOTO THUIIA, MIOMENICHUE IJIsi KYpCOBOTO
MPOEKTUPOBaHUS (BBIIOJHEHUSI KypCcOBBIX padot); 634034, Tomckas obnacth, r. ToMck, Bepmmanna
ynuna, 1. 74, 3016 ayg.

Omnwucanue UMEIONIerocs 000PYI0BaHUS:

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

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

- Mynstumenuiinbiii npoektop NEC (1 miT.);

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaress.

[IporpammHOe obecnieueHue:

- 7-Zip;

- ASIMEC;

- LTspice 4;

- LibreOffice;

- Windows XP Pro;

8.4. MaTepua/IbHO-TeXHNYECKOE M MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI
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Jnst camocToATeNbHONW paboOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOPpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmoJoKeHHBIE 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 o6nacts, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroLerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

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

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qgns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeHUaIbHOT0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENOAaBaHMs
U1 00y4aloUUXCcs C MHBAJIUAHOCTBIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOMU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOr0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepuaJabl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMN U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCIUTIAHBI KOMIIETEHIIUH
1 OcHoBel mporpamMmupoBanus | YK-2, VK-3 TectupoBanue IIpuMepHBIil IepeyeHb
IJI1C TECTOBBIX 3aJaHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 CucTeMbl CUUCIICHUSA YK-2, VK-3 TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
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3 [IpoexkTupoBaHue VYK-2, VK-3 TecTtupoBanue [IpumepHBIil nepeyeHb
KOMOWHAIIMOHHOHN 1 TECTOBBIX 3aJaHUI
IIOCJIEI0OBATEIbHOM JIOTUKU DK3aMeH [lepedens 3K3aMeHAIMOHHBIX
BOIIPOCOB
4 SI3p1ku onucanus annaparypsl | YK-2, YK-3 TectupoBanue IIpuMepHBIil IepeyeHb
U 0OCOOCHHOCTH UX TPUMEHEHUS TECTOBBIX 3aaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
5 Ilporpammuoe obecnieuenne | YK-2, YK-3 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pa3paboTurKa yCTpONCTB Ha pabota
I[JINC TectupoBanue [IpumepHsIil nEpeYEHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
6 Ludpossie pynkmonansubie | YK-2, VK-3 TectupoBanue [IpumepHsIil nEpeYEHb
y3IIbI TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
7 OYyHKUIMOHAIBHBIE Y3JIbI YK-2, YK-3 TectupoBanue [IpuMepHBIii TEpeUeHb
OCJIEA0BATEILHOM JIOTUKHU TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
8 Peanuzamus anropurmos [{OC | YK-2, YK-3 JlaGopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
Ha kpuctaute [IJINC pabota
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/IaHU
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
9 Pabora c sapamu u YK-2, YK-3 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
uHTEepEHCHBIMU CPEICTBAMU pabora
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHU
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX

BOIIPOCOB

[lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpUBeeHa B Tabnuue 9.2.
Tabnuna 9.2 — llkana omneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

TUCITUTITIHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(OPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BIIAJICTh
2 < 60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYIOBIIETBOPUTENBHO ) | MAKCUMATHHOMU | HITH ()parMeHTapHBIC YMEHHUH UITN HaBBIKOB HJIN
CYMMBI 0aJIOB 3HAHUSA YaCTHYHO (dbparMeHTapHbBIE
OCBOEHHOE MIPUMCHECHHE
yYMCHHE HaBBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.

Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2

He nmeet HCO6XOI[I/IMBIX HpeI[CTaBJ'IeHI/Iﬁ O IMMPOBCPACMOM MaATCpUAJIC

(HEYTOBJIETBOPUTEIILHO ) | KITH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. Kak MHOTO pa3IU4HBIX YUCENl MOXKET OBITh NpejcTaBieHo 16 dutamu?
a. 65535
0. 65536
B. 32768
r. 32767
2. IIpeobpasyiite nonunoe yuciao 10011010 Ge3 3Haka B 1ecsiTUUHbIE?
a. 104
0. 154
B. 256
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10.

1.

12.

13.

r. 404

. IIpeobpasyiite necsnuunoe uncio 145 B nBonyHoe?

a. 10010001

6. 10010010

B. 10100011

r. 10010011

CroxuTe clieayronue mecTHaAaTepuIHbie 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 «Mallasg UHTETPaJIbHas CXEMay, «CPEaHsIS

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

0. KonmnuecTBy BBIBOIOB

B. KonnuecTBy 31eMEHTOB Ha KpucTaie

r. Pazmepy kpucraina

. Uem ompenensieTcst 1oruka padoTsl IIupoBOTO yCTpoiicTBa, He oTHOCsAmEerocs K [TJIUC:

a. [Tonp3oBaTenem cxemsl

0. DnekTpuueckoit cxeMoit B koTopoi pazmenieH [TJIMC

B. M3roToBuTeneM ycTponcTa

r. MoxxeT uMeTh NPOU3BOJIBHYIO JOTHKY

Muxkpornpoiieccopbl 1 MUKPOKOHTPOJIIIEPHI 00IIEro Ha3HAYSHUS:

a. HE SABJISAIOTCA MPOrPAaMMHUPYEMBIMH JIOTHYECKUMU UHTETPATLHBIMUA CXEeMaMHU
0. SBNISIOTCSA MPOrPaMMUPYEMBIMH JIOTHYECKUMHU UHTETPAJIbHBIMU CXEMaMHU

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

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

Ha OJTHOM KpHcTaie?

a. MUC

6. CUC

B. BUC

r. CbUC

Oneparun 06padoTku curHayioB U gaHHbIX B [IJIMC BemomHsAIOTCS

a. MOCJIEeI0BaTENbHO

0. mapauienTbHO

B. I10CJIEIOBATEIbHO WIH MapajulebHO, B 3aBUCUMOCTH OT KOH(GUTYpalluu BEHTUJIbHBIX SUEEK,
3aJIaHHOMN 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 kpuctanmax FPGA tekymas kKoHQUTypaius BeHTUIBHONH MaTPHIIbI XPAHUTCS B TAMATH THTIA:
a. programmable ROM

6. dynamic RAM

B. static RAM

r. programmable RAM

KonunyectBo 610xK0B CLB B coBpemennbix kpuctaimiax FPGA onpenenser:

a. KOJIMYECTBO BHIBOJAOB MHTErpaibHOM cxeMbl FPGA

0. JTOrMYECKyI0 EMKOCTh KpHCTaslia
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B. KOJIMYECTBO LUKJIIOB MEPEIPOrpaMMHUPOBAHUS
T. CPOK CITy>KOBI KpUCTaLIa
14. ChneumanusupoBaHHbIE UHTETpaIbHbIE cxeMbl ASIC:
a. KaK ¥ IpoIeccCOpbl, HE MOT'YT MEHITh BHYTPEHHIOI KOH(PUTYPALIUIO
0. kak u [IJIMC, uMmeroT maoe sHepronoTpedieHue
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 C MPOIIECCOpaMH OOIIETO Ha3HAYEHUS SBIISICTCS:
a. MEHBILIME pa3Mephl; BbICOKAsi IPOU3BOAUTEIHLHOCTD
0. MEHbIIIee dSHEPTONOTpeOIcHNE
B. MEHbIIIasi CTOUMOCTh
T. MEHbIIIEE BPeMs peaKuu

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

1. Kakoe MuHMManbHOE (HauMeEHbLIEe OTpHULaTeNbHOE) 16[pa3psIHOEe NBOMYHOE UUCIO BbI
MOKETE MPEJCTABUTh, UCIIONb3Ysl CUCTEMBI NPEJCTABICHUS JBOUYHBIX YHUCEI AJI1 JBOMYHOTO
yucio 6e3 3HaKa; JOMOJHUTEIBHOTO KOJIa; MPsIMOTo KOJa.

2. VYmpocture 3amganHoe jgoruyeckoe BoipaxkeHne Y=AC+ABC, ucnonabs3ys OyJieBbl TEOPEMBI.
[TpoBepbTe MPaBUIILHOCTH PE3YJILTATOB, HCIIOJIB3YS TaOIUIBl MCTUHHOCTH UM KapThl KapHo.

3. Ykaxwure 00J1IacTh UCHOIB30BaHUs Oydepa ¢ TpeMs COCTOSIHUSMU.

4. Ipusenute knaccuduxanuio IJINC.

5. IlpuBeauTte OCHOBHBIE OMEpaToOpsI sA3bIKka Verilog.

6. IlpuBeaure ocHOBHBIE onepatopsl s3bika VHDL.

7. OnumuTe CHHTAaKCcHC oreparopa if.

8. HanmummTe mporpaMMHBIN KoJ Ha si3bike Verilog ang onucanus paboThl MyJIbTHUILIEKCOPA;

mudparopa, 1eMyIbTHILIEKCOPA; AeMU(ppaTopa, CyMMaTopa.

9. Hanumurte nporpaMmHubiii ko Ha si3pike VHDL nns onucanus paGoThl MyJIbTHUILIEKCOPA;
mumdparopa, 1eMyIbTHILIEKCOPA; AeMU(ppaTopa, CyMMaTopa.

10. Hanummure nporpaMMHblii koA Ha s3bike VHDL miist onucanus paGoThl MyJIbTHIUIEKCOPA;
mumdparopa, 1eMyIbTHIIEKCOPa; Aemudparopa, CyMmmaTopa

9.1.3. Tembl J1a00paTOPHBIX PadoT

PaboTa ¢ mporpamMmmHBIM 0OecTieueHreM pazpadoTunka yctpoicTB Ha [TJIMC (Quartus)
PaboTa ¢ mporpamMmmubIM 0OecTieueHreM pa3padoTturka ycrpoiicts Ha [TJIMC (Vivado)
[Toctpoenue LHOC na ITJINC

Coznanue soft-nmponeccopa

Sl ol e

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosdTenpHas paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoOid, CITIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaia He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B Y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
HAy4YHO-IIONYJIAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHaibl, MOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
y4eOHOM JTUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUU TEM CIEAYUTE PEKOMEHIALUAM:

— YTEHUE WJIHU INPOCMOTP MarTepuana OCYLIECTBISIUTE CO CKOPOCTBIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHHS MaTepuasa, BbIAECISAsS OCHOBHBIEC UJEU; HA OCHOBAaHUHU
N3yUYEHHOI'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
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MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UJIM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYyET BBISICHUTH UX
3HAaYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh WHAUMBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

YKypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HHBAJINI0B

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

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOXHOCTSIMUA 3JJ0POBbSi 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Buapl 7onoOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
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 MaTepHaJdaM IJd JUIl ¢ OrPAHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTpPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHoOu hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEMA Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yqa}0mnxcsl npeaycMaTpmuBacTCd
noctymnHas popMa npeaoCTaBICHHs OTBETOB HA 33aJJaHHs, 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 MHBAIUIOB 0 AUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
AallITUPOBAHHBIX K OTPaHUYCHUAM UX 3J0POBbS U BOCIIPUATHA I/IHCI)OpMaHI/II/II

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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