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1 OBIIUE IMTOJOKEHUA

OueHouHble Marepuanbl — 3TO COBOKYNHOCTb Y4eOHO-METOAMUYECKUX MaTepHaioB
(KOHTPOJNBHBIX 3aJaHUM, omucaHuii (GopM M mpouedyp), NMpeIHa3HAUEHHBIX JUISI OLEHKH
KayecTBa OCBOEHUS OOyYarOIMMHUCS JAaHHOW JUCHUIJIMHBI KaKk YacTH OCHOBHOM
npogeccuoHalbHOW 00pa3oBaTenbHON MPOrpaMMBI.

Ilenb — OLIGHUTh COOTBETCTBUE 3HAHUW, YMEHMH U YPOBHS NPUOOPETEHHBIX
KOMITETCHIIMHM, OOydJarommxcsi 1emsiM W TpeOOBaHUSAM OCHOBHOM mpodeccroHaTbHON
00pa3oBaTeNbHON MpOrpaMMbl B XOJ€ IMPOBEIEHHUS TEKYIIEro KOHTPOJIS M MPOMEXYTOYHOMH
aTTeCTallUH.

OcHoBHas 3a71aya — 00€CIeUnTh OLIEHKY YPOBHS CPOPMUPOBAHHOCTH OOLIEKYJIbTYPHBIX,
o01enpodeccuoHaIbHBIX U MPOPECCHOHATBHBIX KOMIIETEHIIUH, TPHOOpeTaeMbIX 00yUaroIuMCs
B COOTBETCTBHMH C 3TUMH TPEOOBAHUSIMHU.

KonTpone 3HaHuif mpoBoauTcs B (GoOpMe TEKYIIEro KOHTPOJS U IMPOMEKYTOYHOM
aTTecTallMH.

Tekyumii KOHTpOJb YCIIEBAEMOCTH IPOBOAUTCA C LEJIBIO OINpEAEICHUs CTENEHU
YCBOEHUSI y4eOHOTro MaTepuaja, CBOEBPEMEHHOTO BBISBICHHS M YCTPAaHEHHS HEIOCTATKOB B
MOJrOTOBKE OOYYAIOUIMXCS U MPUHATUS HEOOXOJUMBIX MEp MO COBEPIIEHCTBOBAHUIO METOANKHU
IpenoJilaBaHus yueOHON AUCUUIIMHBI (MOAYJsI), OpraHu3aluu paboThl 00YyYaIOIMXCS B XOJI€
Y4EOHBIX 3aHATHI U OKa3aHMsI UM UH IMBUAYaIbHON ITOMOLIH.

K KOHTpOII0 TEKyIEHN yCIIEBaEMOCTH OTHOCSTCS IPOBEPKA 3HAaHUI, YMEHUI U HAaBBIKOB,
NPUOOPETEHHBIX OOYYalOIMMMCS B XOJ€ BBIINOJHEHHUS WHAUBUIYAJbHBIX 33JaHUIl Ha
IPAKTUYECKUX 3aHATUAX U JJaOOpaTOpHBIX paboTax. IIpu oneHMBaHUM pe3yIbTaTOB OCBOEHUS
NPAKTHYECKUX 3aHATUN U J1aOOpaTOPHBIX PabOT MPUMEHSETCS IIKalia OLIEHKH «3a4T€HO — He
3ayTeHo». KonudecTBO 71a00paTOpHBIX W NPAKTUUYECKUX pabOT MU UX TEeMaTHKa OINpeesieHa
paboueit mporpaMMol M CITUTIIMHBI, YTBEPKICHHON 3aBEIyONMM Kadeapoi.

Pe3ynbraT BBIMONHEHUS KaXKJI0T0 HHAMBUAYAIBHOIO 33JaHKs JOJKEH COOTBETCTBOBATH
BCEM KPHUTEPUSIM OLIEHKU B COOTBETCTBHUU C KOMIIETEHLUSIMH, YCTAHOBJIEHHBIMU U1 3aJAHHOTO
pasnena JUCIUIUIMHBIL.

ITpomexyTOUHBIH KOHTPOJIb 10 JUCIUIIIMHE OCYLIECTBIISETCS IPOBEACHUEM dK3aMeHa U
TEOPETUYECKOT0 3a4eTa.

dopma nOpoBeAEHMS HK3aMEHa — IHMCbMEHHBIM OTBET IO  YTBEPXkAEHHBIM
9K3aMEHAIIMOHHBIM ~ OmiieTaM, C(HOPMYJIMPOBAaHHBIM C YYE€TOM COJEp)KaHHUS y4eOHOH
JUCLUIUIMHBL. B sK3aMeHallMOHHBIN OUJIeT BKIIIOYAETCsl J1Ba TEOPETUUYECKUX BOIPOCa U OJHA
3agaya. llocie BBIMOJHEHUS NHCbMEHHOW paboThl 00y4aeMOro MPOU3BOJMUTCA €€ OLICHKA
IperoaBaTesieM U, Py HeoOXO0ANMOCTH, IIPOBOAUTCS TeopeTnyeckas oecena ¢ 00ydaeMbIM JUTs
YTOYHEHHUSI SK3aMEHAI[MOHHON OL[€HKH.

2 OIIMCAHUE MOKA3ATEJIEW U KPUTEPUEB OLIEHUBAHUSA
KOMITE TEHIIAI

CdopMHpOBaHHOCTH KaKJI0W KOMIIETEHUIUH (MJIM €€ YacTH) B paMKaX OCBOEHMS TaHHOM
JUCLUIIINHBI OL]EHUBAETCA 10 TPEXYPOBHEBOM IIKAJIE:

1) TnoporoBEIil YpPOBEHBb SBIISETCS OOS3aTENBHBIM ISl BCeX OOYYalOUMXCS IO
3aBEPIIEHUH OCBOCHUS TUCIIUIUIMHBL;

2) TpOABHHYTHIH  ypOBEHb  XapaKTEPU3YeTCs  NPEBBIICHHEM  MHHUMAaJIbHBIX
XapaKTepUCTUK c(POPMUPOBAHHOCTH KOMITETEHITUH 110 3aBEPIICHIN N OCBOCHUSI AU CIUILIINHEI;

3) DTaNOHHBINA ypOBEHb XapaKTEPH3YEeTCs] MAKCHUMAIIbHO BO3MOXKHON BBIPAKECHHOCTBIO
KOMIIETEHIIUH U ABJISETCS] BAXKHBIM Ka4ECTBEHHBIM OPUEHTHUPOM JUIsl CAMOCOBEPIIIEH CTBOBAHUSI.



YpoBeHb 0CBOeHMSI KOMIIETEeHIUH, ()OPMUPYEMbIX TUCUMIINHOM:

Onucanue KPUTEPHEB U IIKAJbI OHCHUBAHUSA TCCTUPOBAHUSA:

HIxana Kpurepnuii
OLICHMBAHMS
3 Ganna YpoBeHb YCBOEHUS MaTepHaia, IPeayCMOTPEHHOT O IIPOrPaMMOii:
(3TaNOHHBIN YPOBEHB) | IPOLIEHT BEPHBIX OTBETOB HA TECTOBBIE BOIPOCH! OT 85 10 100%
2 Ganna YpoBeHb YCBOEHUS MaTepHala, IpeayCMOTPEHHOTO IIPOTPaMMOii:

(TPOBUHYTHIM YPOBEHB)

MIPOIEHT BEPHBIX OTBETOB HAa T€CTOBBIE BONMPOCHI OT 70 10 84%

1 6amn YpoBeHb YCBOCHHUS MAaTepHalIa, IPETyCMOTPEHHOTO PO paMMOii:
(MOpOroBbIi ypOBEHDB) | IPOLEHT BEPHBIX OTBETOB Ha TECTOBBIE BONPOCkl OT 50 10 69%
0 6anoB YpoBeHb yCBOEHUS MaTepHalia, IPeayCMOTPEHHOT O IIPOrPaMMOI:

IIPOLEHT BEPHBIX OTBETOB Ha TeCTOBbIE BOPOCkI 0T 0 10 49%

Onucanue KpuTepues 1

HIKAJIbl OHCHUBAHUSA TCOPETHYCCKOI0 BOIIpoca:

(3TaNIOHHBIN YPOBEHB)

IMIkana .
Kpurepnii
OLICHUBAHHUS
3 6amna BBICTABJISIETCS CTYACHTY, KOTOPBIM Jajl MOJIHBIN

OTBCT Ha BOIIPOC,
IIoKasan FHY6OKI/I€ CUCTCMATHU3UPOBAHHBIC 3HAHHA, CMOI' IPUBCCTHU
MMpUMCEPLI, OTBCTUJI HA JOIMMOJIHUTCIIBHBIC BOITPOCHI ITPCTTIOAaBaTCIIA

2 Oamna
(TpOIBUHYTHIM YPOBEHB)

BBICTABJISICTCA CTYICHTY, KOTOpHﬁ JaJl MMOJHBINA OTBET Ha BOIIPOC, HO
Ha HCEKOTOPbIC AOIMMOJIHHUTCIBHBIC BOIIPOCHI MPLCIIoAaBaTC/IA OTBETUII
TOJIBKO C IIOMOIIGIO HABOAAIIMX BOIIPOCOB

1 Gamn
(MOporoBbIil ypOBEHD)

BBICTABJIACTCA CTYACHTY, KOTOpBIfI Jall HEIIOJIHBIN OTBET HA BOIIPOC B
OuJjieTe U CMOI' OTBETUTH Ha JOIMOJHHUTCIBHBIC BOIIPOCHI TOJIBKO C
ITOMOIIBIO MPETIOAABaATCIIA

0 Oaju10B

BBICTABJIACTCA CTYJICHTY, KOTOpI)If/'I HC CMOT" OTBCTHUTH HAa BOIIPOC

Onncanne KpUTEpUEB H

HIKAJIbI OLICHUBAHUA IPAKTUYCCKOI'0 3aIaHMS .

I kana N
Kpurepuii
OlICHUBAHHUS
3 Gamna 3aiaya pemieHa BEpHO
(9TaNIOHHBIN YPOBEHB)
2 Gamna 3amava pelieHa BEpHO, HO UMEIOTCSI HETOYHOCTH B JIOTUKE PEIICHUS
(TpOIBUHYTHIN YPOBEHB)
1 Gayn 3ajaya pelmieHa BEPHO, C  JIOMOJHUTEIBHBIMU  HaBOMISIIUMHU
(MOporoBbIil ypOBEHb) | BOIpOCAMH MPENOIaBATENS
0 6amtoB 3ajaua He pelieHa

Ha npomexyToun

VIO aTTecTalnuio (IK3aMEeH) BBIHOCHTCS TECT, JBa TEOPETUUYECKHUX

Bompoca M 2 3agauyu. MaKCHUMalbHO CTYAGHT MokeT Habparb 15 OamnoB. HTorosbrit

CYMMapHBIi Oanin cTyaeH
NEpeBOANTCS B
«YAOBJIETBOPUTEIBHON U ¢

Ounenka «OTJIHYH

TpaluLIMOHHYIO  (opmy

Ta, TOJYYCHHBIN MPHU MPOXOKACHUU MPOMEKYTOUHOM aTTecTal,
0 CHCTEME  «OTIHUYHO», «XOPOIIO»,
<HEYJIOBJIETBOPUTEIIEHO .

0» BBICTaBJISIETCA CTYJEHTY, KOTOPbI HaOpan B cymMme 15 Gannos

(BBIMOJHUI BCE 3aJaHUsl Ha OSTaJOHHOM YpoBHE). OO0s3aTeNbHBIM YCIOBUEM SIBISIETCA

BBIITOJIHCHUEC BCEX ITPEAYC

OneHka «XOpoIIO» BHICTABJISETCSA CTYJIEHTY,
0aJuIOB MpU YCIOBUM BBINOJHEHUS BCEX 3aJaHUM
OO0s13aTeNIbHBIM ~ YCIIOBUEM  SIBJIICTCS  BBITIOJIHEHUE

MOTPEHHBIX B TEUEHUE CEMECTpa MPaKTHUYECKUX 3a/1aHUH.

KOTOpbIil Habpan B cymme ot 10 no 14
Ha ypOBHE HE HHUXE IPOJBHUHYTOIO.
BCEX IPEAYCMOTPEHHBIX B TEUEHUE

ceMecTpa NMPaKTUUECKUX 3aJaHUi.
OueHka «yJI0BJIEeTBOPUTEIbHO» BBICTABIISIETCS CTYJCHTY, KOTOPBIA Habpan B CyMMe
oT 5 10 9 OanIoB MpU yCIOBUHU BBITIOTHEHUS BCEX 33JaHU HAa YPOBHE HE HUKE TTOPOTOBOTO.



OO0s13aTesIbHBIM ~ YCIIOBUEM  SIBJIICTCS BBIIIOJIHEHUE BCEX IPEAYCMOTPEHHBIX B TEUeHHUE
ceMecTpa paKTUUYECKUX 3aJaHU .

OuneHka «HeyJAOBJIETBOPHMTEIbHO» BBICTABIISIETCS CTYAEHTY, KOTOpPbIM Habpan B
CyMMe MeHee 5 OaljoB MM HE BBINOJIHMJ BCEX IMPEIYCMOTPEHHBIX B TE€YEHHE CeMecTpa
NPAKTHUYECKUX 3aIlaHUH.

3 MACHIOPT OHEHOYHbIX MATEPHAJIOB 11O JUCIUITVIMHE

KonTposmmpyembie pazaesibl Koa koHTpompyemoi Bun, meton, popma
(TeMbl) TUCHHUILIMHBI KOMIIeTeHUNU (Wi eé OLICHOYHOI'0

4acTH) MepOonpusi TUsI

Cdepbl npuMeHEHUS

CIELUATU3UPOBAHHBIX IK-2.1 9K3aMEH

BBIYMCIIUTEIICH

CocTaB 1 XapaKTepUCTHUKH

COBPEMEHHBIX [K-2.1 9K3aMeH

crienuaanu3upoBaHueix OBM

MeTopl OIIEHKH U TTOBBIIIICHHS K-2.1

MPOH3BOIHMTENbHOCTH K-5.1 9K3aMeH

BBIUMCIIHUTENEH

CHUHTETHYECKHE TECThI I1K-2.2 9K3aMeH

CnenuanusupoBanabie IBM Ha IK-2.1

6aze CPU ITK-5.1 9K3aMEH
I1K-5.2

Brruucnurenu na 6aze GPU [IK-2.1
[1K-2.2 9K3aMEeH
ITK-5.1

Texuomnorus OpenCL I1K-2.1
[1K-2.2 9K3aMEH
ITK-5.1

Brruucnutenu Ha 6ase [K-2.1

MUKPOKOHTPOJIIEPOB [1K-2.2
K-5.1 9K3aMEH
I1K-5.2

BcTpanBaemeie pemenus IK-2.1

(Embedded system) [1K-2.2 9K3aMCH
IT1K-5.2

Oco0GeHHOCTH TPOSKTUPOBAHUE IK-2.1

BeIuncuTeneii Ha 6aze FPGA [1K-2.2
K-5.1 9K3aMeH
I1K-5.2

WuTepdeiicsl oOMeHa TaHHBIMU C K-2.2

CHEIAATTN3UPOBAHHBIMU K-5.1 9K3aMEH

BBIYMCIIUTENSIMHI

bopToBble BEIYMCIUTEIbHBIE [1K-2.2

CHCTEMBI I1K-5.1 dlsame

[TpoMmbITIeHHbIE KOHTPOJIEPHI K-5.1

JUTSI CHCTEM aBTOMAaTH3aIl[UH 9K3aMEH

(IUIK) [1K-5.2

OOMeH TaHHBIMU MEXITY [K-2.1

KOHTpPOJUIEpaMH, CEHCOPaMH U [1K-2.2 9K3aMEH

M CIIOJIHUTEJIbHBIMU MEXaHHU3MaMu I1K-5.1




4 TUIIOBBIE KOHTPOJIBHBIE 3A TAHUSA WINW UHBIE MATEPHUAJIBI

4.1. TlpomexyTouHasi aTTecTamus B (popMe IK3aMeHa

Kon PesyabTaTsl ocBoenust OITIOIT
KOMIIETCHIIM U Copepskanue KoMneTeHumii
IK-2 Crioco0eH MPOSKTHPOBATh M pa3padaThIBaTh MPOrPaMMHOE 00SCIICUCHHE

MK-2.1.ITpoekTHpyeET U pa3padaTsIBaeT NPOrpaMMHOE 0D ecnedeHn e

IIK-2.2. IIpumMeHsieT cOBpeMeHHbIe HHCTPYMEHTA/IbHbIE CPe/ICTBA NPH Pa3padoTKe MPOrpaMMHOro o0 ecrnedeHu st

Kon PesyabTartsl ocBoenusi OIIOII
KOMIIeTeHIIMH CoaepxaHne KoMneTeHIUl
[1K-5 Crioco0OeH OCyIIECTBIISTH MTPOrpaMMHO-alIapaTHYIO pean3aliio
AJITOPUTMOB LIMPpoBOH 06pabOTKH MH(OPMALIUH

IIK-5.1.IlpoexTHpyeT U peaJiu3yeT IPOrpaMMHO -aIllI apaTH 0¢ 0N MCAHU € AJIT0PUTMOB (P POBOii 00paboTKH

uHdopmanun

IK-5.2. BeinoJiHsieT apryMeH THPOBAHHBIX BBIGOP IIPOTPaMMHO-aNMAPATHBIX CPE/ICTB PeaJIn3al i AJIrOPHTMOB

nuppoBoii 06padoTku nHGopManuu

TumnoBbie TECTOBbIE BOIIPOCHI:

1. BBIBO,Z[LI MHKPOKOHTPOJUICPA O6H_ICFO Ha3HayeHHUs 0003HAYAIOTCS KaK -
a) gnd

+6) GPIO

B) Led

r) ADC

2. bubnuoteka s paboThl C sapoM U mnepudepueit MuxpoxkoHTposuiepo CortexM mnpu

IpOrpaMMHPOBaHUH Ha si3bike C Ha3bIBacTCS
a) libc

6) ARMlibc

+ B) CMSIS

r) CortexClib

3. B kakoii W3 BBINICNIEPEUUCICHHBIX O00JacTed HE ONTHMAJIBHO
MHUKPOKOHTPOJUIEPHI B KAU€CTBE OCHOBHOTO BHIYMCIMTEIBHOTO YCTPONCTBRA!

a) DIEKTPOHHBIN OJIOK yIpaBJIeHHS ABUTATEIEM aBTOMOOUIIS

0) yrpaBieHue paboToii cBeToopa Ha epeKpécTKe

B) CHCT€Ma aBTOMAaTHYECKOr0 MOJMBA IAYHOT0 y4acTKa

+ r) (paitnoBslii cepeep

HCIIOJIB30BATh

4. I1pu Hactpoiike nmopta [yl paboThl B peKUME NapajuIeIbHON nepeaun JaHHBIX HEBO3MOKHO

CKOH(UTYypHUPOBATh:

+ a) MakCHMaJIbHOE HaNpsHKEHUE BHIBOJIA




6) ckopocTh (opMHUpOBaHUs GPOHTA
B) HampaBJICHUE PA0OTHI TOpTa (BBOJ FUIH BBIBOI HH(GOPMAITUH )

T') UCTIOJB30BaHUE MOATSHKKH BBIBOA (BBEPX/BHU3)

5. Uepes kakoi nHTepdeiic OCyIIecTBISAETCS OTAaAKa U 3arpy3Ka KoJa B MUKPOKOHTPOJLIEP
a) UART

+6) JTAG

B) SPI

r) USART

6. Bua Momymsiuuu, IpU KOTOPOM COXpaHSIETCS MEepPHOJl CUTHAjJa W MEHSETCS JUIMTEIbHOCTD
UMITyJTbCa

+ a) LIUM

0) UM

B) AUM

r) ®UM

7. ®opmupoBanue [IIMM ocyiecTBiaseTCs ¢ TOMOIIBIO
a) ALIIT

0) LIAII

+ B) Taiimepa

I') KOHTpoJIIepa MpepbIBaH Ui

8. IIpepbiBanue, GopMUpyeMoe CTOPOHHUM IO OTHOILIEHHUIO K MUKPOKOHTPOJUIEPY YCTPOHCTBOM,
Ha3bIBaeTCs

a) BHyTPEHHUM

+ 0) BHEITHUM

B) IIPOI'PAMMHBIM

T') CHCTEMHBIM

9. ALII mukpokouTposiepa CortexM3 umeer pa3psaHOCTb:
a) 4 outa

6) 16 6ut

B) 8 OuT

+r) 12 6uT



10. ITonkmrouenue MoHoxpoMHoro nuctess MOJIT12864 ocyuiecTBiiseTcsl ¢ UCIOIb30BAaHUEM
+ a) mapaiensHoro uHtepdeiica

0) waTepdetrica HDMI

B) uHTtepdeiica SPI

T') aHAJIOTOBOT0 MHTEp(erica

11. B mukpokxonTposiepe CortexM3 He pean3oBaH clieayonmii nHTepdeiic nepenadn JaHHbIX
a) UART

+6) HDMI

B) SPI

r) 12C

12. KakoMy 3HaueHHUI0 KoJa cHATOro ¢ 12 paspsuHoro AIII cooTBeTcTBYET HanpsKEHHE paBHOE
ONOpHOMY, ogaHHoe Ha 310 AL

a) 100000000000

6) 000000000000

B) OI1111111111

+r) 111111111111

13. IIpu nporpammupoBanuu nepudepuitupix ycrpoicts (I1Y) MUKpOKOHTpoIIIepa IepBoe, YTO
HEeO0XOIUMO CIeIaTh -

a) nmojaath nutanue Ha [IY

+ 0) BKJIIOUUTH TakTUpoBaHue [1Y

B) BBIOpaTh pexxuM padotsl [TY

') BBIOpaTh peKuM pabOThI BEIBOJAOB MUKPOKOHTPOJIIEPA COOTBETCTBYIOMIM M 3ToMY [1Y

14. IIpenenutesb 4aCTOTHI TO3BOJISIET
a) MOBBICUTH YaCTOTYy CUHXpPOCUTHAJIA
0) TOBBICUTH TOYHOCTh CHHXPOCHUTHAIA
+ B) MOHHU3UTH YACTOTY CHHXPOCUTHAJIA

') ©I3BMEHHTH a3y CHHXPOCUTHAJIA

15. Peructpsl nanasix noptoB GPIO nuMeroT pa3psaaHocTb



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

16. PazpsagHocTs MUKpokoHTpoiuiepa CortexM3:
a) 8 our

6) 16 6ut

B) 24 6ut

+r) 32 6uta

17. Yupasnenue cepsonpuBoaoM SG90 ocyiecTBIIsSIETCS ¢ UCIIOIB30BAHUEM:
+a) UM

0) AHaJIOroBOro CUTHaja

B) MOCJIEIOBATEIHLHOTO KO/IA

T') MapajyIeIbHOT O KOJIa

18. YmpaBneHue 31eKTponpruoopaMu ¢ MOMOIIBI0 MUKPOKOHTPOJIIEpa HEBO3MOXKHO 0€3:
a) Jlucrest

+0) Pene

B) USB nopra

r) l{ludpoananorosoro npeodbpazoparens

19. UcnonrszoBanue [1IJIMC B kauecTBe BBIYMCINTENS ClIEUANIU3UPOBaHHON D BM pannoHansHo
B CiIyyae:

+ a) Korja ecTh BO3MOXXHOCTb MapaJuIeTbHON 00pabOTKU OOIBIIOr0 00beMa JaHHBIX

0) korja TpeOyeTcsi COKpaTUTh CTOMMOCTh YCTPOHCTBA

B) Kor/1a TpeOyeTcss yMEHbIIUTh (PM3NUYECKUN pa3Mep 3aHIMAeMOT'0 YCTPOICTBA

T') Kor1a TpedyeTcs COKpaTUTh BpeMs Ha pa3paboTKy yCTpoiicTBa

20. Texnonorust OpenCL mo3BoJi€T MPOU3BOAUTH MApAJIIEIbHbIC BEIYMCICHUS HA:
a) BUJICO KapTe

0) mporieccope

B) MHTEIPUPOBAHHOM B IIPOLIECCOP BUAEO IIPOLIECCOPE

+ I') Ha BCeX BBIIIIE MePEUNCIECHHBIX YCTPONHCTBAX



21. «Cucrema Ha KpUCTAILIE» ITO

a) Mro0ast HTErpagbHas cxema

0) mporieccop

+ B) MHTErpajbHAas CXeMa, BBITIONHSIOMAs PYHKIIUU I[EI0r0 YCTPOCTBa (MUKPOIPOIECCOPHOI
CUCTEMBI)

F) HHTCTpaJIbHAd CXEMa J1000r0 BEIYMCIUTEIBHOT O YCTPOﬁCTBa

22. MuxkpokoMiibtoTepsl Raspberry Pi u ux aHanoOru mocTpoeHbl Ha APXUTEKTYPE:
a) AMD64

0) Intel x86

B) AVR

+1) ARM

23. Texnonorust Cuda mo3BossieT Mpou3BOAUTH apaJIebHbIC BHIYMCICHUS Ha:
a) mo0o#l BUICO KapTe

+ 0) Bumeo kapre ¢ uunom NVIDIA

B) IIpoIieccope

') Ha BCEX BBIIIE MEPEUNCICHHBIX YCTPOUCTBAX

24. UcnonpzoBanue [IJIMC ajig oTiiagku mpoeKTUPYEMOTO MTPOIECCopa MO3BOJISIET

a) TOYHO OIpPEAETUTh MAKCUMAIIbHOE OBICTPOICHCTBHE MPOEKTUPYEMOTO PO IIeccopa
+ 0) BBIIBUTH OIIMOKH B pabOTe MPOEKTUPYEMOT0 ITpolieccopa

B) OIPEIENUTh MOTPedsieMblil pu paboTe TOK MPOEKTUPYEMOTr0 Ipolieccopa

r) onpeaenuTsh GopM GaKkTOp MPOSKTUPYEMOTO ITpoIeccopa

25. K 0cOOEHHOCTSIM BCTPauBaeMbIX CHCTEM HE OTHOCUTCS

a) HU3KOE dHepronoTpediaeHmne

0) masbie TabapuTHI

+ B) YHUBEPCAIBHOCTh

') TemIiepaTypHas/paaualiOHHas/>IeKTPOMAarHUTHAsE CTOMKOCTh B 3aBUCHMOCTH OT pelIaeMoit

3aJa4u

26. Hambonee yacTo MpuMEHSIEMOE BO BCTPAaMBAEMBIX PEIICHUSX CEMEHCTBO ONMEpallMOHHBIX

CHCTCM —



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

27. Kakas u3 cpen pazpadbotku [10 MoxkeT ObITh MCIIOIB30BAHA ISl aHANIA3a Pa0OTHl U OTJIAIKU
MukpokoHTposuiepa CortexM3

+ a) Keil pVision

0) PascalABC

B) Embarcadero Rad Studio

r) Borland c++ Builder

28. Kakue sA3pIKM MpOrpaMMHUPOBaHKS Han0oJee YacTo MCIONb3YIOTCS TP MPOTrPaMMUPOBAHUH
BCTPanBAEMBIX CUCTEM

a)C, C++, C#

0) Java, JS

B) C, C++, Python

r) Assembler, Python

29. CpeacTBO OTIIAJIKH MTO3BOJISIONIEE MPOM3BOANTE aHATIN3 U (POBBIX U aHAIOTOBBIX CUTHAJIOB,
OCYILECTBIISIIOIIEE 3aXBAT CUTHAJIA 332 MPOMEXKYTOK BPEMEHH M (HOPMHUPYIOIEE BPEMEHHBIE
auarpaMMmel Ha 3kpasne [I9BM

a) Lludposoii BoabT™METP

0) AHasoroBsIi ocrusuIorpad

+ B) Jlornueckuii ananu3arop

') AHaJ0roBBIN ocuIIorpad

30. Texnonorus big. LITTLE ucnons3yemas B mporeccopax ARM oTHocHTCS K
+ a) npobaemMe HIKOHOMHU SHEPTonoTpedIeHus

0) mpobJieMe 3alMThl BBIYUCICHU I

B) paciMpeHuto Habopa KoMaHT

T') IEPEKITIOYCHUI0 MEXKIY HabopaMu KOMaH T

TunoBbie MNPAaKTHYC€CKHE 3a/laYM
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3amaua 1: TpeOyercs pa3paboTaTh cUCTEMYy MOIJEPKKH TEeMIIepaTypbl, BIAXHOCTH U
OCBEIIICHHOCTH B TMOMEUICHWH. B KadecTBe IaTumKa TEMIIEPaTyphl/BIAXKHOCTH HCIIOJIB3YETCS
DHT 22 (nonkmtouenue 12C). Jlatunk ocBemeHHOCTH BbIOpaH Ha ocHoBe LS06-S (ananoroserit
curHai Ha Beixoe). OCBelIeHue, YBIAXKHUTEb U OCYIIMTENb BO3ayXa paborart ot cetu 220B.
Heo6xonumo: momoOpaTh BBIUMCIUTENBHOE YCTPOMCTBO, cpeacTtBo paspabotku I[10  mns
ONTUMAJIbHOTO pEeIIeHUs] TOCTaBJICHHOM 3adayu; MNoA00paTh YCTPOMCTBO Ui KOHTPOJIA
OCBEIIEHUEM U BIIQXXHOCTBIO; pa3paboTaTh METOIUKY IPOBEACHHUS SKCIIEPUMEHTA.

3amaya 2: TpeOyeTcst BBIMOJHUTE (PUIIBTpAIIAIO U (PPOBOro CUTHAIA MMOCTYIAIOIIETO C BEICOKOM
gactoToi. OOpaboTKa cUTHaJA J0JDKHA OBITH BBIMOJHEHA 332 MUHUMAIBHO BO3MOXKHOE BPEMSL.
AnropuT™ GuIbTpaiy MO3BOJISIET TPOU3BOIUTH 00PaOOTKY € OOJIBIIUM KOJIUYECTBOM ITOTOKOB.
HeoOxoaumo: ompenenuTs Hanmbosiee ONTUMANBHBIN Ui pEeIIeHUS 3aJadd TUI YCTPOMCTBa,

000CcHOBATH BHIOOD.

Tunosbie BONPOCHI K 1a00paTOpHBIM padoTam

3HakoMcTBO ¢ TexHonorueit OpenCL.
N3yuenue s3pika nporpammupoBanus B OpenCL na npumepe o6padotku 2D n3obpaxeHunid.
Heckonpko 3trannbie Herpaguueckue Bbrarcienust Ha GPU

1.  Yro takoe OpenCL?

2. Kaxkue cymecTByOT apXUTEKTypPhl i TEXHOJOTHH JIJIsl HerpahUIeCKUX BEIYUCICHU Ha
GPU.

3. KakoB TunoBoii cocras nporpammsl ¢ npumeneHuem OpenCL? [ToscauTe nopsiiok
nHUIHanu3anuu 1 BeimoiaHenus OpenCL sipa.

4.  TloscHute «IOCH» U «MUHYCB» pu mpuMeHeHun OpenCL B 3agauax o0paboTku
U300paKeHH .

5. UYro takoe Host u mnardgopma, B yem ux paznuuue?

6. B uem pasuunamexay OpenCL mardopmoit u OpenCL ycrpoiictBom?

7. Kakue TUIIBI M KaTeropuu ycTporcTB nouepxuBatorcs B OpenCL?

8.  Kakue Tunsl mamsatu cymecTByto B Mojaenu namsatu OpenCL?

9.  Toscuute monenb ucnonuenus OpenCL.

10. TIlepeuncnure Tunbl mamatu B Mojaenu namsatu OpenCL. [TosicHuTe pa3nudus MexIy
pa3HBIMU TUTTAMH MTAMSITH.

11. HasoBure BUibI 00bEKTOB MaMATH U (yHIaMEHTAIbHbIE Pa3Iuuus MeXIy Oydepom u
00BeKTOM 00Opa3sa.

12. Tlepeuncnurte THI JaHHBIX ToAepKuBaeMbiX B OpenCL. B yem 3akimodaercs pasHuIia
MEXIY CKAISIPHBIMU M BEKTOPHBIMHU TUIIAMH JTaHHBIX.

13. UYro nenaror ¢pyuknuu clGetPlatformIDs, clGetPlatformInfo u clGetDevicelDs? B uem
COCTOUT NMPUHIUTIHATIbHOE OTiInane padoThl pyHKui clCreateProgramWithSource u
clCreateProgramWithBinary?

14. HazoBuTte ciocoObl nepenayu Maccuba JaHHbIX B mamsath GPU ycrpoiicTBa.

15.  Yto Takoe koHTeKCT 1 ouepeas OpenCl, 3aueM OHU HYKHBI?

16. KaxoB Tun gocTtyna st BXOAHBIX M BBIXOJHBIX Oy(hepoB, OOBSIBICHHBIX MTapaMeTpaMU
kernel.

17. MoXHO 1 MCIONB30BATh OJMH U TOXE Oydep [UIsi YTeHHE U 3aIIMCH pe3yJIbTara.
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18. Tloscaute Haznauenue ¢guaroB CLK_NORMALIZED _COORDS_FALSE,
CLK_ADDRESS CLAMP,CLK FILTER NEAREST npu onpeneneHun 00beKTa MaMaTH
Tuma sampler t.

19. Yro BO3BpamaroT Qpynkiuu get global id u get global size u ans yero ux BbI3BIBAIOT?
20. B uyem 3akmrouaercd ornuuue TuIoB float, float4 u half4?

21. B yem 3akimovaroTcs otaudne read imageui, read imagef u write imageui?

22. Yewm otnmyaetcst PyHKIIMH C MPUCTABKOM native  OT aHOTMYHOU QYHKIIUU O6€3 TPUCTABKU?
(HampuMep cos U native cos).

23. IlpuBenute KON sipa T BEIYHCIEHUsI a * b + c.

24. Tloscuute Ha3HaueHue pyHkuuii fabs, abs u fmod u abs_diff?

25. Hauro Brnustor 3Hauenust ¢l _channel order u ¢l channel type npu onpenenenuu Oydepa
image.

TunoBble 321aHUsA IS CAMOCTOSITEJIbHOM padoThI

1. OO630p cnenuanu3upoBaHHbIXx DOBM BOeHHOro Ha3HAa4eHUS OMYOJMKOBAHHBIX B CETH

UHTEpPHET.

Pelitunr cynepDBM u ncropus pazsutus cynnepOBM.

Tunosbeie CPU npumMeHsieMbIe B CETEBOM 000PYIOBAHNH, UX XapPaKTEPUCTUKH.

®opM hakTOpbl BEIYUCTUTEIBHBIX CUCTEM.

OueHKa BIMSHUS XapaKTEPUCTUK COCTaBHBIX Y3710B DBM Ha 0011yt0 Mpou3BOIUTENBHOCTh

CUCTEMBI.

OreHKa Mpou3BOIUTENIFHOCTH 33JaHHOM KOH(UTYpaIluy BHIYUCIUTEIbHOM CUCTEMBI.

Kondurypauus (coctaB) BBIUMCIUTENBHOMN cucTeMsl Uist 3a1a4 3D MonenupoBanus.

Konduryparus (cocraB) BeranciuTesbHON cucteMbl B poii WEB cepsepa.

O030p 1 aHAJIN3 CETEBBIX MPOEKTOB «pacHpeaeneHHbIe BerurcaeHus Ha GPUy

0. OOG30p MpUMEHSEMBIX B BBIYACIUTEIBHBIX CHCTEMaX XpaHeHH S HH(POPMAIUH.

11. O630p cylIeCTBYIOIMX CTAaHAAPTOB MaMSITH TPUMEHSIEMbIX BBIUHCIUTEIbHBIMU CHCTEMaMH.

12. Kondurypaiuu BHIYMCIUTENBHBIX CUCTEM ¢ HeckoibkuMu GPU.

13. YmuOXeHue MaTpuIl ¢ ucrnoias3oBanuem OpenCL.

14. UcnonszoBanue OpenCL coBmectHo ¢ OpenGL.

15. O0630p cpeAcTB MPOSKTUPOBAHUS U OTIIAIKH UCTIOJIHsIeMOTo koja Ha GPU.

16. O0630p, Ha3HAYCHHE U XAPAKTEPUCTUKH CUTHAIBHBIX IIPOIIECCOPOB.

17. O630p nmnargopMm CUTHAIBHBIN MPOIECCOP + MUKPOKOHTPOJUIEP OT MPOU3BOIUTENS T€Xas
Instruments.

18. O6G30p, Ha3HAUYCHHME M XaAPAKTEPUCTHUKH OTCUYECTBEHHBIX BBIYUCIUTENCH Ha 0ase
HEHWPOUYHUIIOB.

19. IepcnexTtussl pazButus DBM Ha 6a3e poronnoro CPU.

20. BcTtpamBaemble  BBIYMCIUTENBHBIE  CHCTEMBI  JUISI  YIpPaBIIeHUs  OECIIIOTHBIMHU
yIpaBJIsieMbIMHU JIETATEIbHBIMH alnaparaMu (KBaJpaKoONTephl, FTEKCAKONTEPH! U T.I1.).

21. Tpumenenue [TJIUC mist 00paboTKH M300paskeHHIA.

22. Oco0eHHOCTH TPOTOKOJIOB 0OMeHa JaHHbIMU C FPGA.

23. BopTtoBblie nHTEpPEHCH CHCTEM TPUMEHIEMBIX B aBUALIUH.

24. TlepCrieKTUBHBIE BBICOKOCKOPOCTHBIE HWHTEp(EHCH A B3aMMOICWCTBHS C BHEIIHHUMH
YCTPOMCTBaMHU .

o krwn
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BOl'[pOCI)I K 9K3aMEHY 110 TUCHUIIJIHHE

3aauy pemaemMsle CIell. BBIYMCIUTEIAMH, IPUMEPBI IPUMEHEHUS CIIELl. BBIUYUCITUTEINEH.
TenaeH Y pa3BUTHUSA BBIYUCIUTENBHBIX YCTPOICTB. 3akoHbl Mypa u AMjana.

CocTraB 1 XapaKTEPUCTUKU COBPEMEHHBIX CIIEUATU3UPOBaHHBIX DBM

CnocoObl MOBBIILEHUS OBICTPOACHCTBUSI BBIYMCIIEHUH (JIOCTOMHCTBA M HEIOCTATKH ).

N
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Cnoco0bl cpaBHEHUS IPOM3BOAUTENBHOCTH PA3HOPOJHBIX BBIUNCIIUTEIBHBIX YCTPOUCTB.

MeTtoauka O1leHKM IPOU3BOAUTEILHOCTH BBIUHCIUTENBHBIX YCTPONHCTB (CHHTETUUYECKUE
TECTHI).

Otmuuus RISC, CISC apxuTekTyp 1 apXuTeKTyphl coBpeMeHHBIX GPU.

O6mume cBenenus o rexHonoruu OpenCL.

[TpuHLIMT OpraHyU3aliy BEIYUCIEHUH Ha FeTePOT€HHBIX BBIYUCIUTEIbHBIX CUCTEMAX.

[Tonstus BBeneHubie TexHosorueir OpenCL: xoct, mimardopma, yCcTporcTBO, SIpO.

Mognens namsatu npumensiemas B OpenCL. [lepenaya faHHBIX B yCTpPOHCTBO.

OcobenHoctu BeKTOpHBIX orneparuii B OpenCL u oTiinune oT CKaIspHbIX ollepanuit
(mpumepsl).

Tuns! nanHelil A o6padotke sapom B OpenCL. IIpuBenenue TUIIOB OT OIHOTO K
apyromy (IpuMepsl).

Cnoco6b1 006paboTku nzodpaxenunit Ha GPU texnomnorueit OpenCL.

Cucrema BBoja BeiBoga. ALIT — [TATI.

Oco0eHHOCTH TPOrpaMMHUPOBAHKS MUKPOKOHTPOJIEPOB U poekTupoBaHus Ha FPGA.

[Tonsitue peansroe Bpems 1 Embedded system.

WNnutepdeiicet oOmMena nanasivu ¢ FPGA.

[Tpumenenue [TJIMC B kauecTBe criell BBIYMCIUTENEH, MPUMEPHI KCTIOJIB30BAHUSL.

Ucropus pazsutus [1IJIMC, ocHoBHBIE Tpon3BoanTenu coBpeMeHHbIX [TJINC.

CrtpykTypa u coctaBHble 35eMeHThl TunuuHoi FPGA TIJIMC.

CocraB 1 cTpyKTypa OOpTOBOI0 000pyI0BaHUS U POJIb B HUX OOPTOBBIX BHIYMCIUTENECH .

BoproBeie untepdeticet (RapidlO, StarFabric, Infiniband.

[Iporpammupyemsle norndeckue KoHTposuiepsl. Tunsl 1TJIK.

Untepdeiicel RS-485, RS-422 U RS-232.

WuTtepdeiicel Ui CBS3M ¢ JATYUKAMH.

Nutepodeiic «TokoBas meTis».

Kak 0603Hau4atoTcst BBIBOABI MUKPOKOHTPOJIIEpa OOIEro Ha3HaueHus?

Kakue naTepdeiicsl npuMeHsIoTcss B 00pTOBBIX BBIUMCIUTEIBHBIX CHCTEMAX ?

B xakoit 0651acTH TEXHUKHU ONTUMAIBHO UCIOJIb30BAaTh MUKPOKOHTPOJIEPHI B KAUECTBE
OCHOBHOTO BBIYHCIUTEIBHOI'0 yCTpOHcTBA?

UYepes kakoii uaTepdeiic OCyIecTBIsIeTCS OTIaKa U 3arpy3ka Koaa B MUKPOKOHTPOJLIEP.

Kakue nnrepdecst ooMena nanusiMu Mexay FPGA u koutposumiepom ARM cymecTByioT.

HazoBuTe BUI MOYISILIMM, TPH KOTOPOM COXPAHSETCsI IIEPUOJI CUTHANIA M MEHSETCS
JUTUTEIBHOCTD UMITYJIbCa?

Yto Takoe TOKoBas mens?

UeM oTIMYaeTCst IPOMBILUIEHHBIH KOHTpOJUIEp OT KoHTposuiepa ARM?

Uro Takoe mpepriBaHuE?

Yro Takoe TakToBast 4acToTa? 3aueM OHa HyKHa?

Kak MOXHO TOBBICUTB UJIM TOHU3UTH TAKTOBBIIO YaCTOTY UIsSl YACTU JIOTUUYECKOM CXEMBbI?

3ayeM HY>KEH MYJIBTUIIIIEKCOP?

Yro Takoe I1JIK u ero naznauenus?

Yro takoe Rapid1O?

3auem HY)KeH uHTepdelic ¢ mporokonom Hart?

Yro takoe nuddepeHinpoBaHHas mapa?

Korpa ucnons3oBanue [IJIMC B kauecTBe BHIYMCIUTEINS ClIe[MaTU3UpoBaHHO D BM
palMOHAJIBHO?

Yro Takoe «CucreMa Ha KpucTtauie»?

Kakas apxuTekTypa JeKUT B OCHOBE MUKpOKoMIbloTepa Raspberry Pi.

Kak MOXHO BBITIOJIHHTH OTJIaJIKy cxeMbl Ha FPGA?

Kakwue 1361k IporpaMMupoBaHus Han0oJIee YacTo UCIIONIb3YIOTCS IIPU
POrPaMMHUPOBAHUY BCTPABAEMBIX CHCTEM ?
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IIpakTHYecKHe BOMPOCHI s IK3aMeHa
3amanue 1. Hanummre koq OpenCL siapa BRIMOTHSIONMN HHBEPCHIO U300paXKeHUSI.

3ananue 2. Hanummre kog OpenCL siapa 3akpammBaHus B 1300paskeHUS MPSMOYTOJIEHOM
obmactu pazmepoB 100x50 mukceneit ¢ ieHTpoB B Touke 50X807?

3ananue 3. Hanummre kog OpenCL siapa menstonwmii mectamu R u G 1iBet nukcenei
H300paKkeHus?

3anmanue 4. Hanummre kogq OpenCL sapa nepeMHOKaoIM JaHHbIE C YeTHBIMU WHIEKCAMU
JIBYX MacCHBOB U JICTISIIIME JAaHHBIE C HEUETHBIMU MHJIEKCAMH B MacuBax ?

3amanue 5. Hamummre kox OpenCL sapa oTpaxaromuii n300pakxeHue o BepTuKain?
3amanue 6. Hanummure koq OpenCL sapa oTpaxaronmii n300paskeHue mo ropu30HTaIH ?

3amganue 7. Hanummre pparment kona Ha Verilog mis cymmupoBaHus 1ByX peructpos R1
(paspsaHOCTh 8 OMT) 1 R2 (paspsimaocTts 10 6ut)?

3ananue 8. Hanummre pparment kona Ha Verilog Beimonastonmm aeiicteue A=A+B*2?
3ananue 9. Hanummre pparment koa Ha Verilog Beimonasonim aeiicteue A=A+B/2?

3amganue 10. Hanummre Gpparment koaa va Verilog asist HaxoxaeHHs MUHUMAIbHOTO 3HAYCHHUSI
B OJIHOM U3 YETHIPEX JAECATUONTHBIX PETUCTPOB.

3anganwue 11. Hanmumure pparment koaa Ha Verilog s BHECEHHsI JaHHBIX B OJIUH U3 4
peructpoB (R1.. R4) up peructpa RO B 3aBucHMOCTH OT 3HaUeHUs OUTa B peructpe ¢ar.

3ananue 12. Hanunmre gpparment koxa Ha Verilog jist BBIOIHEHUS 32 OJIMH TaKT ONlepaliuu
A=A*256+B . (A u B peructpsl ¢ pa3psaHoCTbiO 8 OHT).

Onepatop 340 000 "Komnahus "TeH3op" —

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW NOANMUCHIO

COrNnACOBAHO ®rboy BO "PrPTY", PIPTY, Koctpos bopuc BacunbeBny, 09.08.24 13:44 (MSK) I'Ip(gl'cﬂéﬂ noanuncb
3aBeaytowmin kadeapoii 5BM




