MMPMJIOXEHUE 1
K paboyeii mporpamMme JUCIUIINHBI

MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHNA
POCCHUUCKOU OEJEPALINN

®EJIEPAJIBHOE T'OCY JIAPCTBEHHOE BIO/[?)KETHOE OBPASOBATEJIBHOE
YUPEXXJIEHUE BBICIIIEI'O OBPA3OBAHUS
«PSI3BAHCKUI T'OCYIAPCTBEHHbBIN PAJJUOTEXHUYECKU YHUBEPCUTET
UMEHU B.®. VTKUHA»

Ka(bez[pa «9J’IeKTp0HHBIe BBIYHMCIINTCIIBPHBIC MAIlIMHBI»

OHEHOYHBIE MATEPHUAJIBI
10 JUCLUIUIMHE

«CrnenuaanzupoBanubie IBM»

HanpaBnenune noaroToBku

09.03.01 Mudopmaruka 1 BEIYUCIUTENIbHAS TEXHUKA
HanpasnenHocTs (poduib) HOATOTOBKU

BreraucnurenbHbIe MalllUHbI, KOMIIJIEKChI, CHCTEMbI U CCTH

YpoBEeHb NOATOTOBKHU

AxaneMuyeckuii OakanaBpuar
KBanuduxanus (creneHb) BbITyCKHUKA — OakaiaBp

dopma 00yueHUsT — OYHas!, 3a09UHAS

Psa3aunn



1 OBIIIUE IMOJIOKEHU S

OneHouHble MaTepUaibl — 3TO COBOKYIMHOCTh Y4€OHO-METOIMYECKHX MaTepHallOB
(KOHTPOJIBHBIX 33JaHUM, omucaHud GopM M Ipoueayp), NPeIHA3HAYEHHBIX JJs OLEHKHU
KayecTBa OCBOCHHUS  OOydYalOUIMMHCS JAaHHOW  JUCHMIUIMHBI KaK 4YacTH  OCHOBHOM
npodeccruoHaIbHON 00pa30BaTeIbHON POrPaMMBI.

[lenb — OUEHUTH COOTBETCTBUE 3HAHWH, YMEHUH U YPOBHA NPUOOPETEHHBIX
KOMIIETEHIIUH, oOyJaromuxcs LelsM W TpeOOBaHMSIM OCHOBHOW Ipo(ecCHOHAIbHON
00pa30BaTeNbHOI NporpaMMbl B XOJ€ IMPOBEAEHUS TEKYIIET0 KOHTPOJS U IMPOMEXYTOUHOMN
aTTeCTallHH.

OcHoBHas 33a7a4a — 00€CIeYUTh OLIEHKY YPOBHS C(hOPMUPOBAHHOCTH OOIIEKYJIBTYPHBIX,
obmenpodecCuoHAIBHBIX U TPO(ECCHOHATILHBIX KOMIIETEHITUH, TPHOOPETaeMBIX 00YJIarOIITUMCS
B COOTBETCTBHUH C ITUMHU TPEOOBAHUSIMHU.

Kontponbs 3HaHuil mpoBoautTcst B (OpME TEKYLIEro KOHTPOJS M IPOMEKYTOUHOU
aTTECTALIUU.

Texkymuii KOHTPOJb YCIIEBAEMOCTH IPOBOAUTCS C IEJBIO OIpPEIeJICHUs] CTEIEeHU
YCBOEHHUS yuyeOHOro Marepualjia, CBOEBPEMEHHOI'O BBISBJICHUS U YCTPaHEHMs] HEJOCTAaTKOB B
HOJrOTOBKE O0YYAIOIIMXCs U NPUHATHS HEOOXOIUMBIX MEP 110 COBEPIIEHCTBOBAHUIO METOIUKU
npenogaBaHusl y4eOHOM TUCHUIUIMHBI (MOJYJIA), OpraHu3aluu paboThl 00y4aroIUXCs B XOJI€
y4eOHBIX 3aHATHH U OKa3aHUS UM UHIUBHYyaIbHON ITOMOLIH.

K KOHTpOIIIO TEKyIIEN YCIIEBAEMOCTH OTHOCSATCS NPOBEPKA 3HAHWM, YMEHUM U HaBBIKOB,
OpUOOPETEHHBIX OOYYaIOIUMKCS B XOJA€ BbINOJIHEHUS WHAWBUIYAIbHBIX 3aJaHUA Ha
NPaKTUYECKUX 3aHATUSAX W JIAbOpaTopHBIX padorax. Ilpu oleHMBaHWU pE3yabTATOB OCBOCHUS
NPAaKTUYECKUX 3aHATUH U JIaOOPAaTOPHBIX pabOT NMPUMEHSETCs IIKalda OLEHKH «3auTe€HO — He
3auTeHo». KonmmdecTBO 1a00paTOpPHBIX M MPAKTHYECKUX pabOT M MX TEMaTWKa OINpejescHa
paboueil mporpaMMoi IUCIUILIMHBI, YTBEPKIEHHON 3aBeAyIOIINUM Kadeapoi.

Pe3synbTar BBIMOIIHEHUS KaXXJI0TO MHAMBUAYAJIBHOIO 33JlaHUSl JOJDKEH COOTBETCTBOBAThH
BCEM KPHUTEPUSIM OLIEHKH B COOTBETCTBMM C KOMIETEHUUSAMH, YCTAHOBICHHBIMU JJIS 3alaHHOTO
pazzena JUCHUIUINHBL.

ITpoMexXyTOUHBII KOHTPOJIb IO IUCLHUIUIMHE OCYILECTBIISIETCS IIPOBEACHUEM DK3aMEHA U
TEOPETUYECKOI0 3a4eTa.

dopma TpoBeAEHMS DK3aMEHAa — IHMCbMEHHBIH OTBET IO  YTBEPXKACHHBIM
9K3aMEHALIMOHHBIM  OuieraMm, COPMYIMPOBAHHBIM C Y4YETOM COJIEp)KaHUs  yuyeOHOM
JTUCHUIUIMHBEL. B SK3aMeHalMOHHBIA OMJIET BKIIOYAeTCs J[Ba TEOPETUYECKHUX BOIpOCa M OJHA
3anava. Ilocne BbIMOMHEHUS NHCBMEHHON paboThl 00yyaeMOro NHPOU3BOJIUTCS €€ OLIEHKa
npernojiaBaTeseM U, Ipyu HeoOXO0AUMOCTH, POBOAMUTCS TeOpeTHUecKas Oecesia ¢ 00ydyaeMbIM s
YTOYHEHMSI 9K3aMEHAI[MOHHOM OLEHKH.

2 OIIUCAHME MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA
KOMIIETEHIIUIA

CdopmMupoBaHHOCTh KaXJA0W KOMIETEHIIUU (MM €€ 4acTH) B paMKaX OCBOEHUS JaHHOMN
JUCLIUIUINHBI OLIEHUBAETCS 110 TPEXYPOBHEBOH IIKAJIE:

1) moporoBbIii YpPOBEHb SBISETCS OOS3aTENbHBIM JUIS BCEX OOYYArOIIUXCSA 10
3aBEPUICHUH OCBOCHMSI TUCIUIINHBL,

2) TPOABHHYTHIH  YPOBCHb  XapakTepU3yeTcs  NPEBBIIICHHEM  MHUHHMAIbHBIX
XapaKTEePUCTHK C(POPMUPOBAHHOCTH KOMIETEHIUH 110 3aBEPIIIEHUH OCBOCHUS AUCIUITUHBI;

3) DSTaJOHHBIA YPOBEHb XapaKTEPU3YETCS MAKCHMAJIbHO BO3MOYKHOH BBIPAXKEHHOCTHIO
KOMIIETEHIIUH U SABJISETCS BAXKHBIM KaU€CTBEHHBIM OPUEHTHPOM Il CAMOCOBEPILIEHCTBOBAHUS.



YpoBeHb 0CBOCHUS KOMIIETEHU M, GOPMHUPYEMBIX TUCHHIIIMHON:

Onucanne KPUTECPHUEB H HIKAJIbl OHCHUBAHUA TCCTUPOBAHUSA:

HIkana Kpurepuii
OlIeHUBAHUS
3 Gama VYpoBeHb yCBOEHUSI MaTepUaa, peayCMOTPEHHOIO IPOrPaMMOii:
(3TaJIOHHBIN YPOBEHb) |MIPOLEHT BEPHBIX OTBETOB Ha TECTOBBIE BONpPOCH! 0T 85 10 100%
2 Ganna VYpoBeHb yCBOEHUS MaTepuaa, IpeaycMOTPEHHOIO IIPOTrPAMMOIA:
(IpOABUHYTHIN YPOBEHB) | IPOIIEHT BEPHBIX OTBETOB Ha T€CTOBbIE Bompockl 0T 70 10 84%
1 6amn VYpoBeHb yCBOEHUS MaTepuaia, peaycCMOTPEHHOIO IIPOTrPAMMOIA:
(mOpOroBbIN YPOBEHb) | IPOLEHT BEPHBIX OTBETOB Ha T€CTOBBIE BONPOchl 0T 50 10 69%
0 6aynoB YpoBeHb yCBOEHHUSI MaTepuaa, peayCMOTPEHHOIO IPOrPaMMOii:

IIPOLIEHT BEPHBIX OTBETOB HAa TeCTOBbIE BOIpockl oT 0 10 49%

Onucanue KpUTEpHEB U IKAJIbI OIEHUBAHUSI TEOPETHYECKOT0 BONpOca:

HIkana Kpurepuii
OLICHUBAHUSA
3 Gama BBICTABIISICTCA CTYAEHTY, KOTOPBIM Jaj MOJHBIM OTBET Ha BOIPOC,

(BTaJ'IOHHHﬁ ypOBeHb) ITI0Ka3all FJ'IY6OKI/IG CUCTCMATHU3UPOBAHHBLIC 3HAHUA, CMOI' IIPUBCCTHU
IMPUMCEPLI, OTBCTUJI HA JOIMMOJIHUTCIIbHBIC BOIIPOCHI IMPLCIIOaBaTCIIA

2 Oamta BBICTABIISIETCS CTYJIEHTY, KOTOPBIN J1ajl MOJIHBIA OTBET HAa BOMPOC, HO
(TpOABHHYTBIN YPOBEHB) | HA HEKOTOPBIE IOMOJHHUTEILHBIE BOIPOCH! MPENOAABATENS OTBETHUII
TOJIBKO C TIOMOIIIBIO HABOJSIIITUX BOIIPOCOB

1 Gamn BBICTABIICTCS CTYICHTY, KOTOPBIA JJaJl HETIONHBII OTBET HA BOIPOC B
(TIOpOTOBBIN YPOBEHB) | GpyieTe W CMOI OTBETHTH HA JOMOJIHHUTEIBHBIC BOIIPOCHI TOJIBKO C
MTOMOIIBIO PEToAaBaTeNs

0 6ayinoB BBICTABJISIETCS CTYJIEHTY, KOTOPBIA HE CMOT OTBETUTH Ha BOIIPOC

Onucanue KPHUTEPHEB H IIKAJIbI ONCHUBAHUSA NPAKTHYECKOI0 3aJaHUA .

[llxana Kpurepuii
OlleHUBAHUS
3 banna 3anaya pelieHa BepHO
(3TaJIOHHBIN YPOBEHbB)
2 Ganna 3ajaua perieHa BEpHO, HO UMEIOTCS HETOUHOCTH B JIOTUKE PEIICHUS
(IpOJBUHYTHIM YPOBEHB)
1 Gamn 3amaua pemieHa BEpPHO, C  JOMOJHUTEIBHBIMH  HABOISIIMMHY]
(OpOroBBIN YPOBEHB) | BOIIPOCAMH MPETIOIaBaTElIs
0 GamioB 3ajayda HE pelieHa

Ha mpomexyTouHyro aTTecTanmio (3K3aMeH) BBIHOCUTCSI TECT, JIBa TEOPETUUYECKHX
Bompoca M 2 3agayd. MakCHUMaabHO CTYIEHT MOKeT HaOpaTtb 15 Oamnos. Mrtorossiii
CYMMapHBIA Oajul CTyJIeHTa, MOJyYEHHBIH NPU MPOXOXKAECHUU MPOMEXKYTOYHOW aTTeCTaluy,
NEepeBOIUTCS B TPAJUIHOHHYIO (OpMYy IO  CHUCTEME  «OTJIIMYHO»,  «XOPOIIO»,
«YAOBIIETBOPUTENBHO» U «HEYIOBIECTBOPUTEIBHOY.

OneHka «OTJMYHO» BBICTABISIETCS CTYIEHTY, KOTOPbIi HaOpan B cymme 15 Gamnos
(BBITIOJIHUJI BCE€ 3aJaHUSl Ha OHTAJOHHOM YypoBHE). OOs3aTeNbHBIM YCIOBHEM SIBIISIETCA
BBIIIOJIHEHUE BCEX NPENYCMOTPEHHBIX B TEUEHUE CEMECTPA MPAKTUYECCKUX 3aJaHUM.

OuneHka «X0poumo» BHICTABIISETCS CTYIEHTY, KOTOpBI HaOpan B cymme oT 10 mo 14
0ayuIOB TpHU YCIOBUU BBINOJHEHHUS BCeX 3aJaHU Ha YpPOBHE HE HHUXKE MPOIABHUHYTOTO.
OO0s3aTeNbHBIM  YCIIOBHEM SBJIETCS BBINOJHEHHE BCEX MPEIyCMOTPEHHBIX B TEUYEHHE
ceMecTpa IMPAKTUYECKUX 3aJaHUMN.

OuneHka «yJA0BJIETBOPUTEIbHO)» BBICTABIIAETCS CTYIEHTY, KOTOPBIH Habpal B cymme
oT 5 10 9 6ayuIoB MpH yCIOBUHU BBINOJHEHHUS BCEX 3a/laHUI Ha ypPOBHE HE HIKE IMOPOTOBOTO.



OO0s3aTeNbHBIM  YCIIOBHEM SIBJSIETCS  BBIIIOJHEHHE BCEX NPEIYCMOTPEHHBIX B TEUYECHHUE
ceMecTpa NPaKTUYECKUX 3a/1aHui.

OneHka «Hey/I0BJIeTBOPUTEIbHO» BBICTABISCTCS CTYACHTY, KOTOpBIA HaOpayl B
CyMMe MeHee 5 0ajuloB MM HE BBINOJHWI BCEX MPEAYCMOTPEHHBIX B TE€UEHUE ceMecTpa
IIPAKTUYECKUX 3a1aHUM.

3 IMACHOPT OHEHOYHbIX MATEPHUAJIOB 110 JTUCHUIIJIMHE

KonTposmpyembie pa3aesibl Koa koHTpompyemoi Bua, meton, popma
(TeMbI) TUCIHILIMHBI KOMIeTeHIHU (W eé OLIEHOYHOI'0

YACTH) MepPONpPUSTUSA

Cdepst mpuMeHEHUS

CrieIMaTu3UPOBAHHBIX [1IK-2.1 3K3aM€EH

BBIYHCIIUTENICH

CocTaB 1 XapaKTEPUCTUKU

COBPEMEHHBIX [K-2.1 9K3aMEH

CrielMaIN3upoBaHHBIX DBM

MeTo/1bl OIICHKH U ITOBBIIICHUS K-2.1

MPOH3BOANTENIBHOCTH TK-5 1 JK3aMeH

BBIUKCIIATEIIEH

CUHTETUYECKHE TCCTHI I1K-2.2 JK3aMEH

CnenuanuzupoBanubie 9BM Ha [1IK-2.1

0aze CPU IK-5.1 9K3aMeH
I1K-5.2

Brruucinurenu Ha 6aze GPU IK-2.1
[1K-2.2 JK3aMeH
IK-5.1

Texunonorus OpenCL [1IK-2.1
[1K-2.2 JK3aMeH
I1K-5.1

Brruuciaurenu Ha 0ase IK-2.1

MUKPOKOHTPOJIIIEPOB [1K-2.2
TK-5.1 9K3aMeH
I1K-5.2

BcrpauBaembie pereHust [K-2.1

(Embedded system) [1K-2.2 9K3aMeH
I1K-5.2

OCOOEHHOCTH POEKTUPOBAHUE [K-2.1

BeIuMcauTeleit Ha 0ase FPGA [1K-2.2
TK-5.1 JK3aMeH
I1K-5.2

WuTepdeiicsl oOMeHa TaHHBIMU C K-2.2

CTICTIHATN3UPOBAHHBIMU ITK-5 1 JK3aMeH

BBLIUHCIIATEIISIMU

bopTOBBIE BHIYMCIUTEIBHBIE [1K-2.2 K3AMEH

CHCTEMBI [1K-5.1

[IpoMbIIIIeHHBIE KOHTPOJIIIEPHI TK-5.1

JIUIST CHCTEM aBTOMAaTH3aIuu JK3aMeH

(IUIK) I1K-5.2

OOMeH TaHHBIMH MEXTY [IK-2.1

KOHTpPOJJIEPaMH, CEHCOPaMH H [1K-2.2 9K3aMeH

MCIIOTHUTEIbHBIMA MEXaHU3MaMH [1K-5.1




4 TUITIOBBIE KOHTPOJIBHBIE 3AJTAHUA NJIN UHBIE MATEPHUAJIBI

4.1. TlpomexxkyTouHasi aTTecTanus B popme IK3aMeHa

Kon Pe3yabtarsl ocBoenusi OIIOII
KOMIIETEHIIMH Cojep:xxanue KOMIeTEeHIIHM
[1K-2 Crioco0eH POEKTUPOBATH U pa3padbaThIBaTh MPOTPAMMHOE 00ECIICUCHUE

IIK-2.1. IlpoexkTUpyeT U pa3padaTbiBaeT NIPOrpaMMHoOe ofecnedeHUe

IIK-2.2. IlpumensieT coBpeMeHHbIe HHCTPYMEHTAJIbHbIE CPeCTBA MPU pa3padoTKe MPOrPAaMMHOI0 odecriedeHust

Kox PesyabraTsl ocBoenusi OITOII
KOMIIETEHIIMH Copep:xxkanue KOMIeTEHIIHM
[IK-5 Crioco0eH OCyIIeCTBIATh MPOTPAMMHO-ANIIAPATHYIO PEATH3AIII0
QITOPUTMOB ITU(GPOBOI 00padOTKH HHPOPMALTUH

IIK-5.1. IlpoekTHpyeT U peaqn3yeT NPOrpaMMHO-aNNapPaTHOE ONUCAHUE AJTOPUTMOB HU(PPOBOIi 00padOTKHU

uHpopManun

IIK-5.2. BoinoHsieT apryMeHTHPOBAHHBIX BHIOOP MPOrpaMMHO-aNMapaTHBIX CPEICTB pPeaju3aluu aJropuTMoB

nudposoii 00padoTku nHpoOpManuu

TunosBble TeCTOBBIE BOIIPOCHI:

1. BBIBO,I[LI MHUKPOKOHTPOJIJIICpa 06H1€F0 Ha3Ha4YeHHsI 0003HAYAIOTCS KaK -
a) gnd

+6) GPIO

B) Led

r) ADC

2. bubnmoreka nns pabotel ¢ sapoM M nepudepueil MukpokoHTposiepoB CortexM mnpu

IIPOrpaMMHUPOBAaHUH Ha si3bike C Ha3bIBaeTCs
a) libc

6) ARMlibc

+ B) CMSIS

r) CortexClib

3. B kakoifi M3 BBIIENEPEUUCIEHHBIX OOJIacTel HE  ONTHMaJIbHO
MHUKPOKOHTPOJUIEPHI B KAYECTBE OCHOBHOT'O BBIYMCIUTEIHFHOTO YCTPOMCTBA!

a) DJIEKTPOHHBIN OJIOK yIpaBIICHUsI IBUTATEIIEM aBTOMOOHIIS

0) ynpasneHue paboToii cBeToopa Ha mepekpecTke

B) CHCTEMa aBTOMATHUYECKOT0 MOJMBA JAYHOTO y4acTKa

+ r) (paiinoBblii cepBep

HCIIOJBb30BAaTh

4. Ilpu HacTpoiike nmopra At paboThl B peKUMe NapaljieIbHON Mepeadyn JaHHBIX HEBO3MOXKHO

CKOH(UTYypHpOBATH:

+ a) MaKCUMaJIbHOE HAIpsKEHHE BHIBO/IA




0) ckopocTh hopMHUpOBaHHs GPOHTA
B) HallpaBJieHHE PabOTHI MOPTa (BBOJ MJIM BBIBOJ MH(POPMAIINN)

T') UCIIOJIb30BAHUE TIOJITSKKH BBIBOJIA (BBEPX/BHU3)

5. Uepes kakoii uHTep(dEic OCYIIECTBISIETCS OTIIAKA U 3arpy3Ka KoJia B MUKPOKOHTPOJLIIEp
a) UART

+0) JTAG

B) SPI

r) USART

6. BI/I[[ MOZIy.]I?IHI/II/I, HpI/I KOTOpOM COXpaH?ICTC?[ HepI/IOII CUTrHaJIa U MCHICTCS IOJIUTCIIBHOCTH
HMITYJIbCA

+a) IIIUM

6) UM

B) AUM

r) ®UM

7. ®opmupoanue LIIMM ocyiiecTBaseTCs C TOMOIIBIO
a) ALIIT

6) LIAII

+ B) Taiimepa

') KOHTpOJUIepa NpepbIBaHUN

8. IIpepriBanue, popMupyeMoe CTOPOHHUM MO OTHOLIEHHIO K MUKPOKOHTPOJIIIEPY YCTPOHCTBOM,
Ha3bIBACTCS

a) BHYTPEHHUM

+ 0) BHEITHUM

B) IPOrPaMMHBIM

T') CHCTEMHBIM

9. ALII mukpoxonTposuiepa CortexM3 nmeet pa3psaHOCTb:
a) 4 Outa

0) 16 our

B) 8 our

+r) 12 6ut



10. ITogxmtouenne MoHoxpomHoro guctuies MOJIT12864 ocymiecTBisieTcs: ¢ HCIOIb30BAHUEM
+ a) mapaienbHOro uHTeperica

06) unrepdeiica HDMI

B) uHTepdeiica SPI

T') aHajoroBoro uHTepdeiica

11. B mukpokontposuiepe CortexM3 He peain30BaH CISAYIOIIMI HHTEpQEiic mepenadn JaHHbIX
a) UART

+6) HDMI

B) SPI

r) [2C

12. Kakomy 3HaueHuIo Koja cHATOro ¢ 12 paspsanoro ALII cooTBeTCTBYeT HanpsKEHNUE paBHOE
OnopHOMY, noganHoe Ha 310 ALIII

a) 100000000000

6) 000000000000

B) OI1111111111

+r) 111111111111

13. IIpu nporpammupoBanuu nepudepuitabix ycrpoicts (I1Y) MukpokoHTposiepa nepBoe, 4ro
HEOO0XOIUMO CIENATh -

a) mojaTh nuTaHue Ha [TY

+ 6) BKJIIOUUTH TakTHpOBaHue [1Y

B) BBIOpaTh pexxuM padotsl [TV

T') BBIOpATh PEXUM pabOThI BBIBOJOB MUKPOKOHTPOJIJIEpPAa COOTBETCTBYOIINM sTOMY [TY

14. Ilpennenutens 4acTOTH O3BOJISET
a) TMOBBICUThH YACTOTY CHHXPOCHUTHAIIA
0) MOBBICUTH TOYHOCTh CHHXPOCHUTHAJIA
+ B) MOHU3UTH YACTOTY CUHXPOCHUTHaIa

I') U3BMEHUTH (ha3y CHHXpOCUTHATIA

15. Peructpsl nannbix noptoB GPIO umerot pa3psaaHocTb



a) 8 our
+0) 16 6ur
B) 10 Our
r) 32 burta

16. Pa3psinnocts MukpokoHnTposuiepa CortexM3:
a) 8 our

6) 16 our

B) 24 out

+r) 32 Outa

17. Ynpasnenue ceporpuBogomM SG90 ocyiecTBiIseTCs ¢ UCIIOIb30BAHUEM:
+a) MM

0) AHaJIOroBOro cUrHai€a

B) IOCJIEOBATEIBLHOrO KOJIa

T') MapajuieIbHOTO KO/1a

18. Ynpasienue anekTponprbopaMu ¢ IOMOIIBI0O MUKPOKOHTPOJIIIEpAa HEBO3MOXKHO 0€3:
a) Jucrnes

+0) Pene

B) USB nopra

r) Hudpoananorosoro npeodpasoparens

19. UcnonwzoBanue I1IJIMC B kauecTBE BBIUMUCIUTENS ClENUAIN3UpoBaHHON DBM pannonaisHO
B ClIy4ae:

+ a) Korja ecTh BO3MOXXHOCTD MapasuieibHON 00pabO0TKU OOIBIIIOT0 00beMa JaHHBIX

0) korna Tpedyercs COKpaTUTh CTOMMOCTh YCTPOHCTBA

B) Kor/ia TpeOyeTcs yMEeHBIINTh (PU3NUECKU pa3Mep 3aHUMaeMOro YCTpOHCTBa

I') Korja TpeOyeTcsi COKpaTUTh BpeMs Ha pa3paboTKy ycTpoiicTBa

20. Texnomorust OpenCL 11o3BoJIsi€T MPOU3BOAUTH NAPAIIIEIbHBIC BBIYMCICHUS Ha!
a) BUJEO KapTe

0) mporeccope

B) MHTETPUPOBAHHOM B ITPOLIECCOP BUAEO MPOIIECCOPE

+ I') Ha Bcex BbIIIIE NEPEUNCICHHBIX YCTPOCTBax



21. «CucreMa Ha KpUCTAILIIE» ITO

a) ar00ast MHTErpaibHas cXemMa

0) mporeccop

+ B) MHTErpajbHas CXema, BBINOJHSOMAs (QYHKIUHU LIEJIOr0 YCTPOHCTBA (MUKPOIPOLIECCOPHOIM
CHCTEMBI)

') MHTETpaJIbHAs CXeMa JIF000Tr0 BRIYUCIUTEIHHOTO YCTPOUCTBA

22. MukpokoMmiibroTepsl Raspberry Pi u ux aHajaoru mocTpoeHbl Ha apXUTEKTYpE:
a) AMD64

0) Intel x86

B) AVR

+r1) ARM

23. Texnonorus Cuda no3BosisieT NpoOU3BOJUTH APAILJIEIbHBIE BBIYUCIICHUS Ha!
a) 000K BUIEO KapTe

+ 0) Buneo kapre ¢ yunom NVIDIA

B) IIpolieccope

T') Ha BCEX BBIIIE MIEPEUNCIEHHBIX YCTPOICTBaxX

24. Ucnons3oBanue [JVINC nns oTiiagku NpoOeKTUPYEMOTO MPOLECCOPaA MO3BOJIAET

a) TOYHO OIpPENEIUTh MAKCUMAaJIbHOE ObICTPOIEHCTBUE MPOEKTUPYEMOTO MTPOIeEccopa
+ 0) BBISIBUTH OIIKMOKU B pabOTE MPOEKTHUPYEMOTr0 IIpoLieccopa

B) ONPEAETUTH MOTPeOIsIeMbli TpU paboTe TOK MPOEKTUPYEMOTo Ipolieccopa

r) onpenenutsb GopM (PakTop IPOeKTUPYEMOro Imporeccopa

25. K 0cOOEHHOCTSAM BCTPAUBAEMBIX CUCTEM HE OTHOCHUTCSI

a) HU3KOe dHepronorpebaeHue

0) Masble TabapuTHI

+ B) YHUBEpCAIBbHOCTh

T') TeMIepaTypHas/paualioHHas/>JIeKTPOMAarHUTHAsI CTOUKOCTh B 3aBHCUMOCTH OT pelIaeMoin

3a1a4un

26. Hanbonee yacto mpuMeHsieMO€ BO BCTPAMBAEMbIX DPELIECHHUSX CEMEHCTBO OINepaliMOHHBIX

CHCTEM —



+a) Linux
6) MacOS
B) Windows
r) Android

27. Kakas u3 cpen pazpabotku [1O MoxkeT ObITh HCIIONB30BaHA /ISl aHATN3a PaOdOThI M OTIAJAKU
MukpokoHTtpoJsuiepa CortexM3

+ a) Keil pVision

6) PascalABC

B) Embarcadero Rad Studio

r) Borland c++ Builder

28. Kakue s3pIKH MPOrpaMMUPOBAHMSI HAUOOJIee YacTO UCIIONIB3YIOTCS IPU IPOrPaMMHUPOBAHUN
BCTpanBacMbIX CUCTEM

a) C, C++, C#

0) Java, JS

B) C, C++, Python

r) Assembler, Python

29. CpeacTBO OTIIAIKU MO3BOJISIONIEE TPOU3BOJUTH aHAIN3 HU(POBBIX M aHAIOTOBBIX CUTHAJIOB,
OCYILECTBIISIOIIEE 3aXBaT CUTHala 3a MPOMEXYTOK BpeMeHH U (opMupyroliee BpeMEHHBbIE
nuarpaMmbl Ha skpane [[19BM

a) Lludposoii BoabT™METP

6) Ananorosslil ocuusutorpad

+ B) Jlornueckuii ananuzarop

) AHaJIOTOBBIN ocIuiuiorpad

30. Texnomnorus big. LITTLE ucnonszyemas B nporieccopax ARM oTHOCHTCS K
+ a) mpobiemMe YKOHOMHUH SHEPronoTpeOIeHus

0) mpobJieMe 3aIUThl BEIYHCICHUH

B) pacmupeHuto Habopa KoMaH I

I') HEPEKIIIOUYEHUI0 MEXIY HabopaMH KOMaH]{

Tunosslie NpakTHYecKue 3a1a4u
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3amaua 1: Tpebyercst pa3paboTaTh CHCTEMY TMOIACPKKH TEMIEPaTyphl, BIAKHOCTH U
OCBEIICHHOCTH B IMOMEUICHWH. B KadecTBe NaT4ynMKa TeMIIEPaTypbl/BIAXKHOCTH HCIIONIB3YETCS
DHT 22 (nonkmtouenue 12C). Jlarunk ocBenieHHOCTH BBIOpaH Ha ocHoBe LS06-S (anamoroBwiii
curHai Ha Bbixojie). OcBelieHne, yBIaKHUTEb U OCYIITUTENb Bo3ayxa padoratot ot cetu 220B.
HeoOxonumo: mogo0paTh BBIUMCIMTEIBLHOE YCTPOMCTBO, cpeAcTBo paspabotku [10 mns
ONTUMAJIFHOTO pEIICHHUsT TOCTABICHHON 3aJa4yd; I0A00paTh YCTPOWCTBO JUIS KOHTPOJIS
OCBEIICHNEM H BIXKHOCTBIO; Pa3paboTaTh METOAUKY MPOBEICHHS SKCIIEPUMEHTA.

3anaua 2: TpeOyercs BBIMOIHUTH (GUIBTPALUIO IUPPOBOTO CUTHAJIA MOCTYMAIOLIETO C BHICOKOM
yactoToil. OOpaboTka curHana JOKHA ObITh BHIIOJHEHA 33 MUHHUMAJbHO BO3MOXKHOE BpEMS.
AnropuTt™ (GUIBTPALIMY TO3BOJISIET IPOU3BOIUTH 00PaOOTKY C OOIBIIUM KOJIHMUECTBOM IMTOTOKOB.
HeoOxonumo: omnpenenuTh HaubOosiee ONTUMAaJbHBIM I pELIEHUsS 3ajauyd TUIl yCTPOWCTBA,

000CHOBAaThH BBHIOOD.

Tunossbie BONPOCHI K JIa0OPATOPHBIM padoTam

3nakoMmcTBO ¢ TexHonorueit OpenCL.
Wzyuenue s3pika mporpammupoBanus B OpenCL Ha nmpumepe 06pabdotku 2D n3zobpaxeHuii.
Heckonpko sTannbie Herpaguueckue Bprancienus Ha GPU

1. Yro takoe OpenCL?

2. Kaxkwue cymecTBylOT apXUTEKTypbl M TEXHOJIOIMHU AJIs Herpau4eCKUX BBIYUCICHUH Ha
GPU.

3. Kaxkos tumnoBoii coctas nmporpammsl ¢ npuMeHerreM OpenCL? TlosicHuTe nopsaok
uHunManu3anuu u BeinoaHeHus: OpenCL sipa.

4.  TlosicHUTE «UTIOCHD U «MUHYCBI» ITpH puMeHeHnn OpenCL B 3agauax o06paboTku
N300paXKeHUH.

Yro takoe Host u mutaropma, B ueM ux paznuuue?

B uem pazuauina mexay OpenCL matdopmoit u OpenCL ycTporictBoM?

Kakwue Tumsl u kareropuu ycTpoicTs nogaepxkusatorcs B OpenCL?

Kakwue Tunel namartu cymectsyro B mozenu namsata OpenCL?

[Tosicaute Monens ucnonnenus: OpenCL.

10. Tlepeuncnure Tumb! maMaTy B Moaenu namsata OpenCL. [ToscHuTe paznudust Mexy
pa3sHBIMHU TUIIAMH MAMSTH.

11. HazoBuTe BUIbI OOBEKTOB MaMATH U (PyHIAMEHTATBHBIE PA3IMUUsI MEXKTY OydepoM u
00BEKTOM 00pa3a.

12. Tlepeuncnure THI JaHHBIX NojaepkuBaeMbix B OpenCL. B ueM 3akirodaeTcst pazHuIa
MEXy CKAISIPHBIMU M BEKTOPHBIMU THITAMU JTaHHBIX.

13.  UYro nemarot pynkuu clGetPlatformIDs, clGetPlatformInfo u clGetDevicelDs? B uem
COCTOUT MPUHIMITHAIBHOE oTanuue paboTsl pyHkuuil clCreateProgramWithSource u
clCreateProgramWithBinary?

14. HazoBute cnocoObl nepeaayn MaccuBa JaHHbIX B mamMaTh GPU ycTpoiicTsa.

15.  Yto Takoe koHTeKCT U ouepens OpenCl, 3auem OHU HYKHBI?

16. KakoB Tun goctyna Juist BXOJHBIX U BBIXOJHBIX Oy(hepoB, 00BABICHHBIX MapaMeTpaMu
kernel.

17. Mo>HO 1M HCIIOJIb30BaTh OJIMH U TOE Oydep sl YTeHHE U 3aliCH pe3yibTara.

©CoNo O
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18. Tlosicuure HazHauenue pnaroB CLK_NORMALIZED COORDS_FALSE,
CLK_ADDRESS CLAMP, CLK FILTER NEAREST npu onpeneneHun oObeKTa mamsTiH
tumna sampler t.

19. Yro Bo3BpamarT ¢pyHkiuu get global id u get global size u ayis yero ux BeI3bIBaIOT?
20. B ueMm 3akmrogaercd ominuune tumos float, float4 u half4?

21. B 4ewm 3akimrouarotcs oraudre read imageui, read imagef u write imageui?

22. UYewm otnmuaercs (YHKIMU C IPUCTABKOM native  OT aHOTHYHOM (hyHKIMU O€3 MPUCTaBKU?
(HampuMep cos U native cos).

23. IlpuBenute KOJ siipa i BRIYUCICHHUS a * b + c.

24. Tloscaute HazHaueHue ¢yHKuui fabs, abs u fmod u abs dift?

25. Ha uro Brnustor 3Hauenus cl_channel order u ¢l channel type npu onpenenenuu 6ydepa
image.

TunoBble 3aJaHUs AJIsI CAMOCTOSITEJIbHOM paﬁoTBl

1. O630p cnemuanuzupoBanHbix OBM BOEHHOrO0 Ha3HayeHUsI OMYOJUKOBAHHBIX B CETU
UHTEpHET.

2. Petitunr cynepOBM u ucropus pazsutus cynep IBM.

3. Twunossie CPU nmpumeHsieMble B CET€BOM 000pYAOBAHUHU, UX XapAKTEPUCTUKH.

4.  ®opM GaKTOPHl BEIYHUCIUTEIBHBIX CUCTEM.

5. OueHka BIUSHUS XapaKTEPUCTHK COCTAaBHBIX y3710B DBM Ha 00Iyt0 IPOU3BOAUTENIBHOCTh
CHCTEMBI.

6. OueHka NpoU3BOJUTEIBHOCTH 33JJaHHON KOH(MUTypaIK BEIYUCIUTEILHOW CUCTEMBI.

7. Kougwurypamus (coctaB) BEIYUCIATEIBHON CUCTEMBI 1T 3a1a4 3D MogenupoBaHms.

8. Kondurypanus (cocraB) BeruuciauTensHo cuctemsl B poiu WEB cepsepa.

9. O030p 1 aHANIN3 CETEBBIX MTPOEKTOB «pacrpeieieHuble Beraucienus Ha GPUy

10. O630p npuMeHsSEMBIX B BBIYUCIUTEIBHBIX CUCTEMaX XpaHEeHUs! MH(pOpMaIiHy.

11. OO630p cymIecTBYIOUIMX CTAaHAAPTOB MaMATH NPUMEHSEMbIX BHIYUCIUTEbHBIMU CHCTEMAaMHU.

12. Kondurypaiuu BeIYUCIUTENBHBIX CUCTEM ¢ HecKonbkumu GPU.

13. YmHOXeHue matpuil ¢ ucrions3oBanrem OpenCL.

14. Hcnonn3oBanue OpenCL coBmectHO ¢ OpenGL.

15. O0630p cpencTB MPOESKTUPOBAHUS U OTIAIKH UCTIONHAeMoro koaa Ha GPU.

16. O630p, Ha3HAUYEHUE U XAPAKTEPUCTUKH CUTHAIBHBIX MPOLIECCOPOB.

17. O630p mnaThopM CUTHAIBHBIA MPOLECCOP + MUKPOKOHTPOJUJIEP OT MPOU3BOAMTEINS [EXAs
Instruments.

18. O030p, Ha3HAYCHHE W XaPAKTEPUCTUKH OTECYECTBEHHBIX BBIUYUCIUTENEH Ha 0asze
HEUPOYUIIOB.

19. Tlepcnextussl pa3sutus IBM Ha 6aze poTonnoro CPU.

20. BcrpauBaeMble — BBIYMCIUTENbHBIE  CHUCTEMbl  JUIs  yIpaBlIeHUS  OECIMIOTHBIMHU
YIIpaBIISIEMbIMH JIETATETFHBIMU arapaTtamMu (KBaJpaKoNTephl, TEKCAKOTEPHI U T.I1.).

21. TIpumenenue [IJINC nns 00paboTku H300paskeHU.

22. Oco0eHHOCTH MPOTOKOJIOB 0OMeHa JaHnHbIMU C FPGA.

23. BoprtoBble nHTEp]ENCH CUCTEM IPUMEHSIEMbIX B aBHALINU.

24. TlepcrieKTUBHBIE BBICOKOCKOPOCTHBIE HHTEP(EUCHl ISl B3aWMOJIEHCTBHS C BHEIIHUMH
YCTPONCTBAMH .

BOI[pOCLI K 9K3aME€HY N0 JTUCHHUIIJINHE

3aauyu peraeMple criell. BEIUUCIUTENSIMU, IPUMEPHI IPUMEHEHUS CIell. BIYUCIUTENEH.
TenneHUnN pa3BUTHS BBIYMCINUTENBHBIX YCTPOUCTB. 3akoHbl Mypa u AMzaana.

CocTaB 1 XapaKTepUCTUKN COBPEMEHHBIX CHeHaTu3UpOoBaHHbIX DBM

CriocoObI MOBBILIEHUsT OBICTPOJCHCTBUS BRIYUCICHUH (JIOCTOMHCTBA U HEOCTATKH).

NS
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CriocoObI cpaBHEHHUSI IPOU3BOIUTEIHLHOCTH Pa3HOPOAHBIX BEIYUCIUTEIBHBIX YCTPOHCTB.

MeTtoauka OlleHKH TPOU3BOIUTEIBHOCTH BRIYUCIUTENBHBIX YCTPONCTB (CHHTETHUECKHE
TECTHI).

Otmnuus RISC, CISC apxutektyp u apxuTekTypsl coBpeMmeHHbIX GPU.

O61ue ceenenus o rexHonaoruun OpenCL.

[TpuHIMIT OpraHU3aluy BBIYUCICHUI HA T€TEPOT€HHBIX BHIUUCIUTENbHBIX CHCTEMAX.

[Tonsitust BBeneHHbIe TexHonorueit OpenCL: xoct, miardopma, yecTpoicTBO, SAPO.

Mogens namsatu npumensieMast B OpenCL. Ilepenava naHHbIX B yCTPOKCTBO.

OcoOenHoctu BeKTOpHbIX onepauuii B OpenCL 1 oTiMuue oT CKaNspHbIX onepanui
(mpumepsr).

Tumnb! nanseii 11 o0padotke ssapom B OpenCL. [lpuBeaeHne TUIIOB OT OHOTO K
Ipyromy (IpuMepsl).

Crioco0w1 06paboTku nzodpaxenuit Ha GPU texnonorueit OpenCL.

Cucrema BBojia BeiBoja. AT — ITAIL

Oco0eHHOCTH TPOrPaMMHUPOBAHNS MUKPOKOHTPOJUIEPOB U NpoekThupoBanus Ha FPGA.

[Tonstue peansHoe BpeMs 1 Embedded system.

Wutepodeiicel oomena nanasimu ¢ FPGA.

[Ipumenenue [IJIMC B kauecTBe criell BBIYMCIUTENIEH, TPUMEPHI UCIIOIb30BAHUSA.

Uctopus pazsutus [IJINC, ocHoBHbIe npousBoauTenu coBpeMeHHbix [TJINC.

Crpykrypa u cocraBHble 35eMeHTsl TUIMYHOM FPGA TIVINC.

CocraB 1 CTpyKTypa 60pTOBOTO 000PY/I0BAHUS U POJIb B HUX OOPTOBBIX BHIYUCIUTEIICH.

Boproseie nntepdeiicer (RapidlO, StarFabric, Infiniband.

[Iporpammupyemeble norudeckue KOHTposuepsl. Tumsl [TJIK.

Wntepdeiicer RS-485, RS-422 1 RS-232.

WuTepdeiich! s CBSA3U ¢ JATYNKAMU.

Hutepdetic «TokoBas meTis».

Kak 0003Hauat0TCs BBIBOJIBI MUKPOKOHTPOJUIEpA O0IIETo Ha3HAUCHHS?

Kakue unrepdeiicsl mpuMeHSIOTCsI B OOPTOBBIX BBIYUCIUTEIBHBIX CUCTEMaX?

B kaxoii 0651acTH TEXHUKH ONTUMAJIBHO UCIIOJIb30BaTh MUKPOKOHTPOJUIEPH! B KAUECTBE
OCHOBHOTO BBIYMCIIUTENBHOIO yCTpOKCcTBa?

Uepes kakoit uHTEp(EIc OCYIMIECTBIAECTCS OTIa/IKa U 3arpy3Ka KoJia B MUKPOKOHTPOJIIED.

Kakue unrepdecst oomena nanasimu Mexny FPGA u kontponnepom ARM cyiecTByroT.

HazoBure Buj MOIyIs1Iuu, TP KOTOPOM COXPAHSETCS EPUOJ CUTHAJIA U MEHSIETCA
JUTUTEIBHOCTD UMITYJIbCa?

Uro Takoe TOKoBas meNIs?

YeM oTiiMyaeTcsi NPOMBIIIIIEHHBIH KOHTpoJuIep OT KoHTposuiepa ARM?

Uro Takoe npepriBaHue?

UYrto Takoe TakToBas yactoTa? 3aueM OHa Hy>KHa?

Kak MOXHO MOBBICUTH WJIM TOHU3UTH TAKTOBBIKO YAaCTOTY JIJISl YaCTH JIOTUYECKOM cXeMbl?

3ayeM Hy>KeH MYJIbTUILIEKCOp?

Urto takoe I1JIK u ero Haznauenus?

Yro takoe RapidlO?

3auem Hy»xeH uHTepdeiic ¢ mporokoroM Hart?

Yro Takoe quddepeHpoBaHHas napa?

Korna ucnonszoBanue [1IJIMC B kauecTBe BRIUMCIUTENS CHIEIMATN3UpOBaHHON DBM
panuoHanbHO?

Urto takoe «CucreMa Ha KpucTaiey»?

Kakas apxutekTypa JIeXHUT B OCHOBE MUKpOKoMIIbioTepa Raspberry Pi.

Kak MOKHO BBHIITOJIHUTH OTIAAKY cxeMbl Ha FPGA?

Kakue s3b1KH TporpaMMHUpOBaHus HanOoJiee YacTo UCIONb3YIOTCS IPU
IPOTPAaMMHUPOBAHUH BCTPAUBAEMBIX CHCTEM?

13


http://www.bookasutp.ru/Chapter2_3.aspx

IIpakTuyeckue BONPOCHI 1Jis1 IK3aMeHa
3amanne 1. Hamummure xox OpenCL spa BBITOJHSIONINN HHBEPCHIO H300pasKESHHS.

3ananue 2. Hanmmmre xox OpenCL siapa 3akpamBaHus B 1300paXeHUs IPSIMOYTOJIbHOM
obsactu pazmepoB 100X50 nukcenei ¢ ieHTpoB B Touke 50X807

3ananue 3. Hanmmmure xox OpenCL sapa menstonuit Mmectamu R u G 1iBet nukcenei
HU300pakeHHs?

3ananue 4. Hanmmmure xox OpenCL sapa nepeMHOXKAOMIUM JaHHBIC C YeTHBIMHA WHICKCAMHU
JIByX MacCHBOB U JICJISIIIUE TAHHBIC C HEUCTHHIMHU MHJICKCAMU B MacuBax ?

3amanwue 5. Hamummure xox OpenCL sapa oTpaxaromuii H300pakeHe Mo BepTUKaIn?
3ananue 6. Hanmmmure xox OpenCL sapa oTpaxkaromuii H300pakeHue 1Mo rOpu30HTaIH?

3aganue 7. Hanumure ¢pparment kona Ha Verilog mis cymmupoBanus 1Byx peructpos R1
(pa3psimaOCTh 8 O6UT) M R2 (paspsanocts 10 6uT)?

Bananue 8. Hanummre ¢pparment koja Ha Verilog Beimmonsstonum neiicreue A=A+B*2?
3ananue 9. Hanummure dpparment koaa Ha Verilog Bemonustonum aeiicreue A=A+B/2?

3aganue 10. Hanumure Gparment koma Ha Verilog st Hax 0K IeHHS MUHHMAaIbHOTO 3HAYECHHUS
B OJJHOM M3 YETHIPEX NECATUOUTHBIX PETHCTPOB.

3ananue 11. Hanmmure pparment koxa va Verilog muis BHeceHHs JaHHBIX B OAMH U3 4
peructpos (R1.. R4) up peructpa RO B 3aBUCHMOCTH OT 3HAa4€HUs OUTa B perucTpe uar.

3aganue 12. Hanumure pparmenT koxa Ha Verilog uist BBINOJIHEHUS 32 OJMH TaKT ONEpaIlii
A=A*256+B . (A u B peructpsi ¢ pa3psaHoctsio 8 6ur).
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