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1 OBIIME ITOJIOXKXEHUA

OneHoyHble MaTepuanbl — 3TO COBOKYIMHOCTh Y4YEOHO-METOJMYECKUX MaTepHalioB
(KOHTpONBHBIX 3aJlaHUil, omucaHuil (opM U mporenyp), NpeaHa3HAYEHHBIX A OICHKHU
KayecTBa OCBOCHHUS  OOydYalOUIMMMCS JAHHOM  JUCHUIUIMHBI KaKk YacTH  OCHOBHOMU
npodeccuoHabHON 00pa30BaTEIbHON TPOrPAMMBI.

[lenb — OLEHUTH COOTBETCTBHE 3HAHHWM, YMEHHH M YypPOBHS MPUOOPETEHHBIX
KOMIIETEHIIMM, oOyyaromuxcs ULensM W TpeOOBaHHSM OCHOBHOW IMpodecCHOHATBHON
0o0pa3oBaTeabHON MPOrpaMMbl B XOJI€ MPOBEJIEHUS TEKYIIEro KOHTPOIS M IPOMEXKYTOUHOM
aTTecTall|u.

OcHoBHas 3a7aua — 00eCIeUUTh OLIEHKY YPOBHS CPOPMHUPOBAHHOCTH OOIIEKYIbTYPHBIX,
oOrmrenpodeccHoHaNbHBIX U MPOQPECCHOHATBHBIX KOMITETEHIINH, MPUOOpPETAEMbIX 00yUYaOIIUMCSI
B COOTBETCTBHH C STUMH TPEOOBAHUSIMHU.

Koutponbs 3HaHuil mpoBOIUTCS B (QOpME TEKYLUIEro KOHTPOIS M INPOMEKYTOYHOMH
aTTeCTalMH.

Texymuii KOHTpPOJb YCIIEBAEMOCTH IPOBOJUTCS C LEIbIO OINPEAETCHUS CTENeHU
YCBOEHHUSI y4eOHOro maTepuana, CBOCBPEMEHHOTO BBISBICHUS W YCTpaHEHUS HEIOCTATKOB B
MOJTrOTOBKE O0YYAIOIIMXCS U MPUHATHS HEOOXOIUMBIX MEp IO COBEPIIEHCTBOBAHUIO METOIUKU
MpenoAaBaHusl yueOHOM TUCHUIUIMHBI (MOAYIS), OpraHu3aluu padoThl 00y4YarOIIMXCS B XO€
y4eOHBIX 3aHATHI U OKa3aHUS UM UHAUBUAYATILHOW MTOMOIIH.

K xoHTpoIto TekyIel ycreBaeMOCTH OTHOCSATCS IPOBEPKA 3HAHWI, YMEHUH U HaBBIKOB,
MPUOOPETEeHHBIX O0YYaIOIIMMHUCA B XOJ€ BBINOJHEHUS WHAWBUAYAJIbHBIX 33JaHUld Ha
MPAKTUYECKUX 3aHATUSAX M JabopaTopHbIX paboTax. [Ipu oreHMBaHUU pe3ylbTaTOB OCBOCHHS
MPAKTUYECKUX 3aHATUHA W Ja0OpaTOpHBIX pabOT MpPUMEHSETCs IIKaja OLEHKH «3aYyTeHO — He
3auTeHo». KonundyecTBo 1a0OpaTOpHBIX M TNMPAKTUYECKUX pabdOT M UX TeMmaThKa oIpejaereHa
paboueit mporpaMMoi TUCIUIUINHBI, YTBEPKICHHON 3aBEIyIONTUM Kadeapoil.

Pe3ynbrar BBINONHEHUS Ka)KOTO MHIMBUYAJIBHOIO 3aJaHMsI JOJDKEH COOTBETCTBOBATh
BCEM KPHUTEPUSM OLIEHKH B COOTBETCTBUU C KOMIIETEHLUSMHU, YCTAHOBIEHHBIMU JJIs1 3aJaHHOTO
paznena JUCHUILTUHBL.

[IpoMexyTOUHbII KOHTPOJIb IO JUCLUIUIMHE OCYLIECTBIISIETCS IPOBEACHNUEM dK3aMeHa U
TEOPETHUYECKOI 0 3a4eTa.

dopma TpoBEACHMS OK3aMeHa — TUCHBMEHHBIH OTBET 1O  YTBEPKICHHBIM
9K3aMEHALIMOHHBIM  OuieraM, CQOPMYIUPOBAHHBIM C Y4YETOM  COJEpKaHHs  y4eOHOi
JUCHMIUIMHBL. B sK3aMeHalMOHHBIA OMJIeT BKIIIOYAETCS BAa TEOPETHUECKHX BOMpoca M OJlHA
3amava. [locie BBIMONHEHUS NHCHBMEHHOM paboThl 00ydyaeMOro MpPOU3BOIUTCS €€ OLeHKa
npernojaBareyeM U, Mpu HeoOXOJUMOCTH, MIPOBOIUTCS TeOpeTHUecKas 6ecena ¢ 00ydyaeMbIM s
YTOYHEHHUS SK3aMEHALMOHHON OILIEHKH.

2 OIMIUCAHUE MMOKA3ATEJIE U KPUTEPUEB OLIEHUBAHUS
KOMIIETEHLUIA

CdopmupoBaHHOCTB KaxkA0H KOMIIETCHIIUU (MJIM €€ YaCTH) B paMKaX OCBOCHHUS JTaHHOM
JMCLHMIUIMHBI OLIEHUBAETCS 1O TPEXYPOBHEBOM IIKAJIE:

1) moporoBelii  ypOBEHb SBISETCS OO0S3aTEABHBIM JUII BCEX OOYYAKOIMUXCSA 10
3aBCPHICHUHN OCBOCHUA NUCHHUIIIINHBI,

2) TpOIBUHYTHIN YPOBCHb XapakTepu3yeTCs  MPEBBIIICHUEM MHUHMMAaJIbHBIX
XapaKTEPUCTUK C(HOPMUPOBAHHOCTH KOMITETCHIIMH 110 3aBEPIICHUN OCBOCHUS AUCITUTLINHBI,

3) 3TaJIOHHBIN YPOBCHb XapaKTCPU3YCTCA MAaKCUMAJILHO BO3MOKHOU BBIPAKCHHOCTBIO
KOMHGTGHHI/Iﬁ U ABJIACTCS BAXKHBIM KAaUCCTBCHHBIM OpI/IeHTI/IpOM JUIS CaMOCOBepH_IeHCTBOBaHI/ISI.



YpoBeHb 0CBOEHUS KOMIIeTeHIIM i, GOPpMUPYeMBbIX 1M CHUIINHOM:

Onucanue KPUTEPUEB U IIKAJbI OHCHUBAHUA TECTUPOBAHUSA:

xana Kpurepuni
OLICHMBAHUS
3 Oasuta YpoBeHb yCBOEHHUS MaTepHalla, IPeyCMOTPEHHOI O IPOrPaMMON:
(9TaJIOHHBIN YpOBEHb) | MPOLIEHT BEPHBIX OTBETOB HA TECTOBBIE Bompock! oT 85 no 100%
2 banna YpoBeHb yCBOEHUS MaTepHala, IpeIyCMOTPEHHOI O IPOrPaMMON:
(MpOABUHYTHIN YPOBEHB) | MPOIICHT BEPHBIX OTBETOB Ha TeCTOBBIE BONpockl ot 70 mo 84%
1 Gamn YpoBeHb yCBOEHUS MaTEpHUaia, IpeayCMOTPEHHOT O TPOrpaMMON :
(IOpOroBbIi ypOBEHb) | MPOLIEHT BEPHBIX OTBETOB HA TECTOBBIE BOIPOCKI OT 50 10 69%
0 6amoB YpoBeHb yCBOEHHS MaTepuaia, IpeIyCMOTPEHHOr 0 TPOrpaMMON:

MPOIICHT BEPHBIX OTBETOB HA TeCcTOBBIE Borpockl oT 0 10 49%

Onucanue KPUTEPUECB U IIKAJbI OHCHUBAHUA TCOPETUIECCKOI0 BOIpoca:

Ixana Koureomui
OlICHUBAHUSI puTep
3 Oaruta BBICTABJIIETCSl CTYACHTY, KOTOPBIM JaJl MOJHBIH OTBET HA BOIPOC,

(3TalOHHBIN ypOBEHB) | IMOKa3al TIyOOKHE CHCTEeMAaTH3MPOBAHHBIE 3HAHMS, CMOT IPHUBECTH
IPUMEpPBI, OTBETUJI HA JOMOJIHUTEIbHBIE BOIIPOCHI IPEIO1aBaATEN s

2 Oaina BBICTABJISIETCS CTYJEHTY, KOTOPBIN J1aJl ITOJHBIM OTBET HA BOIIPOC, HO
(HPOHBI/IHYTBII/I ypOBeHB) Ha HEKOTOPbLIC NOIOJIHHUTECIIBLHBIC BOIPOCHI NPEIIOAABATEIISI OTBECTUII
TOJILKO C TOMOIIIbI0 HABOAAIIMX BOIIPOCOB

1 6amn BBICTABIIICTCS CTYACHTY, KOTOPBIH J1ajl HEIIOJHBIN OTBET Ha BOMPOC B
(IIOpOTOBbI YPOBEHB) | Gupere M CMOT OTBETHTH HA JIOMIOJTHUTENbHBIE BOIPOCHI TOJBKO C
MOMOIIIBIO MPENOIaBaTeINsI

0 6anoB BBICTABJISIETCS CTY/ICHTY, KOTOPbIM HE CMOI' OTBETUTH Ha BOIIPOC

Onucanue KPUTEPHUEB U INIKAJBI OICHUBAHUA NMPAKTUYCCKOI0 3aIlaHUA:

llkana Kpurepuii
OIleHUBAHUS
3 Gamna 3agada pelieHa BEpHO
(3TaJIOHHBINA YPOBEHB)
2 Gamna 3amada pelieHa BEpHO, HO UMEIOTCS HETOYHOCTH B JIOTHKE PEILICHUS
(TIpOJIBUHYTHIN YPOBEHB)
1 Gann 3amaya pelieHa BEpPHO, C  JIONMOJHUTENBHBIMA  HaBOASALIUMHU
(TIOpOTOBBIN YPOBEHB) | BOIIPOCAMU MPEIOAaBaTeNs]
0 6amoB 3amada He perieHa

Ha npomexytounyio arrecranuio (3K3aMEH) BBIHOCUTCS TECT, JIBa TEOPETUUYECKUX
BOompoca W 2 3ajadd. MaKCHMaJdbHO CTYIEHT MOXeT HaOpath 15 OammoB. WTOroBwiid
CyMMapHbIi 0ajul CTyJIeHTa, MOJyYEeHHBIH MPHU MPOXOXKACHUU MPOMEKYTOYHOW aTTecTaluu,
MEepPEeBOANTCS B TPATUIMOHHYIO (OpMY 1O CHCTEME  «OTIUYHO»,  «XOPOIIOY,
«YHOBJICTBOPUTCIIBHO» U «HCYAOBJICTBOPUTCIILHO.

Ouenka «OTJIMYHO» BBICTABIISICTCS CTYJEHTY, KOTOphIH Habpan B cymme 15 Gamios
(BBIMIOJIHUTT BCE 3aJaHUsl Ha OTAJIOHHOM YypoBHE). OOs3aTeNbHBIM YCIOBHEM SIBISICTCA
BBITTOJIHCHUC BCCX MPCAYCMOTPCHHBIX B TCUCHUC CCMECTPA MPAKTUICCKUX SaI[aHI/If/'I.

Ouenka «XOpoIIo» BBICTABIISICTCS CTYACHTY, KOTOPBIA Habpan B cymme ot 10 mo 14
0a/uIOB MpW YCIOBHH BBHIMOJHEHUS BCEX 3a/laHUN Ha ypOBHE HE HIDKE MPOJBUHYTOTO.
O0s13aTeNbHBIM YCIOBUEM ABJIACTCA BBIIOJHCHUEC BCEX IMPEAYCMOTPCHHBIX B TCYCHUC
ceMecTpa MPaKTUYECKUX 3a/laHuH.

OueHka «yI0BJIEeTBOPUTEIBLHO» BBICTABISETCS CTYIEHTY, KOTOPBIM HaOpan B CymMMe
oT 5 10 9 GanIoB MpHU YCIOBUU BBIMOJIHEHHS BCEX 3aJlaHHU HA YPOBHE HE HHMKE IIOPOTOBOTO.



OO0s13aTeNIbHBIM  YCIIOBUEM  SIBJISIETCSL BBINOJIHEHHE BCEX IPEIYCMOTPEHHBIX B TEYEHHE
ceMecTpa MPaKTUYECKUX 3a/laHuH.

OneHka «HeyAOBJETBOPUTEIbHO» BBICTABIISCTCS CTYACHTY, KOTOpBIA HaOpand B
CyMMe MeHee 5 OalyIoB WM HE BBINOJIHWI BCEX MPEIyCMOTPEHHBIX B TEUEHHE CEMECTpa
MPaKTUYECKUX 3a/TaHUH.

3ITACHOPT OHEHOYHbIX MATEPHUAJIOB IO JUCIIMIITIMHE

KonTpoupyembie pa3aeiibl Koxa xonTposmpyemoii Bupa, meron, gopma
(TeMbl) JTUCIHUILINHBI KOMIIETCHIIMU (I/I.J'IP[ eé OIICHOYHOI'0

YaCTH) MepPOnpUATHS

Cdepsl mpuMeHEHUS

CIIELMAIM3UPOBAHHBIX [1K-2.1 JK3aMEH

BBIUMCIIUTEINEH

CocraB u XapaKTepUCTHKU

COBPEMEHHBIX [K-2.1 JK3aMeH

crienaan3upoBaHHbIX OBM

MeTo/1bI OIICHKY U TIOBBIIICHUS K-2.1

MPOU3BOIUTENBHOCTH TK-51 JK3aMeH

BBIUMCIIUTENEH

CHUHTETHYECKUE TECTHI [K-2.2 JK3aMeH

Crnenumanu3upoBanasic OBM Ha [IK-2.1

6aze CPU IK-5.1 JK3aMeH
ITK-5.2

Breraucnurenu na 6aze GPU [K-2.1
[1K-2.2 3K3aMeH
[IK-5.1

Texnonorus OpenCL [1K-2.1
[1K-2.2 3K3aMeH
[IK-5.1

Boruncnurtenu na 6aze [IK-2.1

MHUKPOKOHTPOJIIIEPOB gﬁ-gi SK3AMCLL
ITK-5.2

BcerpauBaemsle peneHus [1K-2.1

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

Oco0eHHOCTH IPOEKTUPOBAHKE IK-2.1

BBIUMCIMTENEN Ha Oaze FPGA HK-?)? SK3AMCH
ITK-5.
ITK-5.2

WNHurepdeiicsl 0OMeHa TaHHBIMU C K-2.2

CHEeNHATU3UPOBAHHBIMU K-5.1 9K3aMeH

BBIYMCITUTENSIMU

bopToBbie BEIUMCIUTETBHBIE [K-2.2

CUCTEMBbI [IK-5.1 JK3aMCH

[TpoMbIneHHBIE KOHTPOJIIEPHI TK-5.1

JUTSL CHCTEM aBTOMAaTHU3aIlUN JK3aMeH

(TLJIK) [1K-5.2

OOMeH TaHHBIMU MEXKITY [IK-2.1

KOHTPOJUIEpAMU, CECHCOPaMH U [K-2.2 9K3aMeH

UCTIOJTHUTENbHBIMA MEXaHU3MaMHU [IK-5.1




4 TUITIOBBIE KOHTPOJIBHBIE 3AJJAHUSA WU NHBIE MATEPUAJIbI

IIpomeskyTouHasi arTecTanus B popMe IK3aMeHa

Kon Pesyabtarsl ocBoenus OINOII
KOMIIeTEeHIIMH Conep:xanue KoMIeTeH U
[1K-2 Crioco0OeH MpOeKTHUPOBATh U pa3padaThiBaTh MPOrpaMMHOE 00eCIIeUeHHEe

IIK-2.1. IIpoexkTHpYyeT 1 pa3padaThiBaeT MPOrpaMMHOe odecredeHne
IIK-2.2. IIpuMeHsieT COBpeMeHHbIe HHCTPYMEHTAJIbHBIE CPEICTBA NPH Pa3padoTke MPOrPaMMHOTO 0GecTiedeHHs

Kon PesyabTatsl ocBoenusi OIIOII
KOMIIeTeHIMH CopepxaHue KOMIIETEHIUI
[IK-5 Crnioco0eH ocylecTBIIATh IPOrPaMMHO-ANMNAPATHYIO PEATH3ALUI0
aIropuTMOB LIU(PpOBOH 00pabOTKK MH(pOpMaLUU

MK-5.1. [IpoexTUpyeT U peain3yeT NPOrpaMMHO-aNNAPATHOE ONMUCAHNE AJITOPUTMOB M (PPOBOii 00padoTKH
ungopmanyun

IIK-5.2. BbInoJiHsAeT apryMeHTHPOBAHHBIX BHIOOP MPOrPaMMHO-ANMNAPATHBIX CPEACTB Pean3aluu AJITOPUTMOB
nudposoii 06padoTkn HHpoOpMAIUHT

Tunosble TECTOBbIE BONMPOCHI:

1. BeIBOJIBI MEKPOKOHTPOJIIEPA OOIIEro Ha3HAYCHHsI 0003HAYAIOTCS KaK -
a) gnd

+ 0) GPIO

B) Led

r) ADC

2. bubnuorexka ans paboTel ¢ sapoMm U mnepudepueit MukpokonTposiepoB CortexM mpu
MpOrpaMMHUpPOBaHMH Ha si3bike C Ha3bIBaeTCS

a) libc

6) ARMlibc

+ B) CMSIS

r) CortexClib

3. B xakodi W3 BBHIIECNEPEUYNUCICHHBIX  O0JACTEi HE ONTUMAIbHO  HCIOJIH30BAThH
MHUKPOKOHTPOJIEPHI B KAYECTBE OCHOBHOI'O BHIYMCIUTEIBHOTO YCTPONCTBA!

a) DIIEKTPOHHBIN OJIOK YIPaBICHHS TBUTATEIIEM aBTOMOOUIIS

0) ynpasiieHre paboToli cBeToopa Ha MepeKpECTKE

B) CHCTEMa aBTOMAaTUYECKOI'0 MOJUBA JAYHOT'0 Y9acTKa

+ 1) (paitsioBsIi cepBep

4. TIpu HacTpoiike mopTa i paboThl B peXXKUME MapaieNbHON Nepeiayn JaHHBIX HEBO3MOXKHO
CKOH(UTYpHPOBATh:

+ a) MaKCMMaJIbHOE HaIpsKEHUE BBIBOJA



0) ckopocth (popmupoBaHus GpoHTA
B) HarpaBJieHHE pabOTHI opTa (BBOJ MJIM BBIBOJ MH()OpPMAIIHH)

T') KCTIOJI30BAHUE MOATSKKH BBIBOJIA (BBEPX/BHU3)

5. Uepes kakoi mHTEPQEIC OCYIIECTBISIETCS OTIaKa U 3arpy3Ka KoJia B MUKPOKOHTPOJIEP
a) UART

+0)JTAG

B) SPI

r) USART

6. Bux mMomymsuuu, mpu KOTOPOM COXPAHSETCS MEPUOJ CHTHANIA M MEHSETCS JUTUTEIhbHOCTD
UMITYJIbCa

+a) lLIMM

0) UMM

B) AIM

r) ®IM

7. ®opmuposanue [IIMM ocymiecTBIseTcs ¢ TOMOIIBIO
a) AIIIT

0) LIAIT

+ B) Taiimepa

') KOHTpOJIJIEpa pephIBaHUI

8. IIpepriBanue, HopMUPYEMOE CTOPOHHUM 10 OTHOIICHUIO K MUKPOKOHTPOJIIEPY YCTPOHCTBOM,
Ha3bIBaeTCA

a) BHyTPEHHUM

+ 0) BHEIIHUM

B) IPOrPaMMHBIM

T') CHCTEMHBIM

9. ALIT mukpoxontposiepa CortexM3 umeer pa3psHOCTh:
a) 4 buta

6) 16 our

B) 8 our

+ 1) 12 Gut



10. INoaxmouenre MoHoXxpoMHoro nuctiess MOJIT12864 ocymiecTisieTcs: ¢ HCIIOIb30BaHUEM
+ a) mapauienpbHOro nHTepdeiica

6) unrepdeiica HDMI

B) mHTeppetica SPI

T') aHaJIOrOBOTo HHTEpdeiica

11. B mukpokonTposuiepe CortexM3 He peasii30BaH ClIeIYIOUUN HHTEpPEIC epenayn TaHHbIX
a) UART

+6) HDMI

B) SPI

r) 12C

12. Kakomy 3HaueHHIO Koja CHATOro ¢ 12 paspsianoro ALIT cooTBeTCTBYET HaNpsiKEHUE paBHOE
OIOpHOMY, NoAaHHoe Ha 310 AL

a) 100000000000

6) 000000000000

B) 011111111111

+1) 111111111111

13. IIpu nporpammupoBanuu repupepuitHbIX yerpoicts (I1Y) MEUKpOKOHTpOJUIEpa epBoe, YTO
HEO00XO0UMO CeNaTh -

a) mojathk nuTtaHue Ha [1Y

+ 6) BKIIOYUTH TakTUpOBaHue [1Y

B) BbIOpaTh pexxuM padotsl [TV

I') BBIOpATh pexkuM paboThl BBIBOJIOB MUKPOKOHTPOJLIEPA COOTBETCTBYIOUIHI aTOMY [TV

14. TlpeanenuTens 4acTOTHI O3BOMISET
a) MOBBICUTH YaCTOTY CUHXPOCHUTHAJIA

0) MOBBICUTH TOYHOCTh CHHXPOCHUTHAJIA
+ B) IOHU3UTbH YACTOTY CUHXPOCHUTHaIa

I') U3BMEHUTH (ha3y CHHXPOCUTHAIA

15. Peructprr nanubix moptoB GP1O uMeroT pa3psaHocTh



a) 8 our
+0) 16 our
B) 10 6ut
r) 32 6ura

16. Pa3psiiHocTs MUKpOKoHTposuiepa CortexM3:
a) 8 our

0) 16 our

B) 24 6ur

+ 1) 32 Outa

17. Yupasnenue cepporpuBoaoM SG90 ocymiecTBIseTcsl ¢ UCIOJIb30BaHUEM:
+a) MM

0) AHaJIOroBOIr'0 CUTHAJIA

B) MOCJIEOBATEIBHOr0 KO/Ia

r) mapaJiieJIbHOI'O KOJa

18. Ympasienue 31eKTponpruodopamMu ¢ TOMOIIBbIO MUKPOKOHTPOJIJIEpa HEBO3MOXKHO 0€3:
a) ducnnes

+0) Pene

B) USB nopra

r) [udpoananorosoro npeodpazoBares

19. Ucnonp3oanue [TJIMC B kayecTBE BRIUMCIIHTES CIICHHATN3MPOBaHHOM DBM parmoHaibHO
B CiIydYae:

+ a) Korjia ecTh BO3MOXKHOCTh IMapajuiesIbHON 00paboTKH O0NBIIOro 00beMa JTaHHBIX

0) xorza TpedyeTrcs COKpaTUTh CTOUMOCTh YCTPOMCTBA

B) KOrJia TpeOyeTCsl yMEHBITUTh (PU3UICCKUIN pa3Mep 3aHUMAEMOT0 yCTPONCTBA

I') Korja Tpe0yeTcst COKpaTUTh BpeMsl Ha pa3paboTKy yCcTpoiicTBa

20. Texnonorust OpenCL no3BosnsieT Mpou3BOANUTE NapajliesIbHbIe BEIYUCICHHS Ha:
a) BUJICO KapTe

0) mpoueccope

B) MHTETPUPOBAHHOM B IIPOILIECCOP BUJIEO MPOIIECCOPE

+ T') Ha BCeX BBIIIE MTEPEUUCIICHHBIX YCTPOMCTBAX



21. «CucremMa Ha KpUCTAILIE» 3TO

a) mo0as UHTeTrpaJIbHas cXeMa

0) mporteccop

+ B) MHTETpaIbHAS CXeMa, BBITIOIHSOMNIAs ()YHKIIUH IIEJIOTO YCTPOMCTBA (MUKPOIPOIIECCOPHOM
CUCTEMBI)

I') UHTErpajbHasi cxeMa Jito00ro BEIYMCIUTENIBHOIO YCTPOWCTBA

22. MukpokomisroTepsl Raspberry Piu ux aHaioru mocTpOSHbBI Ha apXUTEKTYpe:
a) AMD64

0) Intel x86

B) AVR

+ 1) ARM

23. Texnonorust Cuda mo3BoJsieT MPON3BOAUTH MAPAILICITHHBIC BEIYUCICHUS Ha:
a) Mo0O0H BHUIEO KapTe

+ 0) Buneo kapre ¢ uuriom NVIDIA

B) TIpolieccope

I') Ha BCEX BBIIIIE NIEPEUNCIIEHHBIX YCTPOHCTBAX

24. Vicnonp3oBanue [IJIMC mist oT/Iagku IpOeKTUPYEMOTO IPOIleccopa MO3BOISET

a) TOYHO ONpPEJEIUTh MAKCUMAaJIbHOE ObICTPOJICHCTBUE TPOEKTUPYEMOT O ITpoLieccopa
+ 0) BBIABUTH OIIMOKH B paboTe MPOESKTHPYEMOT0 Ipolieccopa

B) OMPEIEIIUTH MOTPEOIIEMBIH MpU padoTe TOK IPOSKTUPYEMOTO MPOIEcCcCopa

T) orpenenuTh Gopm (pakTop MPOESKTUPYEMOr0 Mpoleccopa

25. K 0coO6eHHOCTSIM BCTpauBaeMbIX CUCTEM HE OTHOCHUTCS

a) HU3KO0E YHEPTronoTpedIeHHne

0) Manble TabapuThI

+ B) YHUBEpPCAIbHOCTb

I') TeMIlepaTypHast/paualiOHHas/>IEeKTPOMarHuTHasl CTOMKOCTh B 3aBUCMOCTH OT peliaeMoin

3aga4u

26. Haubonee yacTo mpuUMEHsIEMOE BO BCTPAMBAEMBIX PEIICHUSX CEMEHCTBO OINEpaldiOHHBIX

CHUCTEM —



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

27. Kakas u3 cpen pa3pabotku [1O MokeT OBbITh HCIIONB30BaHa ISl aHaIu3a paboThl U OTIAKU
MUKpokoHTposuiepa CortexM3

+a) Keil pVision

0) PascalABC

B) Embarcadero Rad Studio

r) Borland c++ Builder

28. Kakue s13pIKHM TPOrpaMMUPOBaHUST HAMOOJIEe YacTO UCTIONB3YIOTCS TIPH IPOrPaMMHUPOBAHNUN
BCTPaUuBACMbIX CHCTEM

a) C, C++, C#

0) Java, JS

B) C, C++, Python

r) Assembler, Python

29. CpelcTBO OTIaAKH MO3BOJIAIOIIEE TPOU3BOIUTH aHAIHU3 IIU(PPOBBIX U aHAIOTOBBIX CUTHAJIOB,
OCYIIECTBIISIONIEE 3aXBaT CUTHANA 3a MPOMEXYTOK BpeMEHH U (POpMHUpYIOIIEe BpPEMEHHBIE
JarpaMMebl Ha skpane [19BM

a) Lludposoii BonsT™METp

0) AHaJIOrOBBIN OocHLIOrpad

+ B) Jlornueckuii aHaIMU3aTop

r) AHAJIOrOBBIN octriorpad

30. Texunomnorus big.LITTLE ucnons3yemas B nporieccopax ARM oTHOCHTCS K
+ a) mpobaIemMe SKOHOMHH YHEPronoTpeOIeHUS

0) nmpobemMe 3aiuThl BEIYUCIEHUN

B) pacIIMpeHUI0 Habopa KOMaH 1

I') IEPEKIIIOUEHUIO MEXK Y HabopaMHu KOMaH [

Tunosbie NpakTHYECKHE 3212491
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3amaua 1. TpeOyercs pa3paboraTh cucTeMy TMOMJIEPKKA TEMIIEpaTyphbl, BIAKHOCTH U
OCBEIIIEHHOCTH B TIOMENICHHH. B KadecTBe MaTdyrMka TEMIEPaTyphl/BIAKHOCTH HCIOIB3YETCS
DHT 22 (noaxmrouenue [2C). JlaTunk ocBemeHHOCTH BBIOpaH Ha ocHOBE LS06-S (anamorosblit
curHai Ha Bbixojie). OcBellleHre, YBIaXKHUTEIb U OCYLIUTENb BO3yXa padboTatoT ot cetu 220B.
Heobxomumo: momoOparth BBIUMCIUTENBHOE YCTPOMCTBO, CpeAcTBO paspaborku [1O  mis
ONTUMAIBHOTO PEUICHUS IOCTABICHHOW  3aJadd; Moao0paTh YCTPOMCTBO MJsi KOHTPOJS
OCBEIICHNEM U BIOKHOCTHIO; pa3paboTaTh METOUKY MTPOBEIACHHUS YKCIIEPHUMEHTA.

3amaua 2: TpeOyeTcs BBITOTHUTH (QUIBTPALIKIO IIM(PPOBOr0 CUTHANA MOCTYHAIOMIETO C BHICOKOM
gacToTtoi. OOpaboTKa CHTHaja JIOJDKHA OBITh BBHITIOJHEHA 32 MHUHUMAJIBHO BO3MOXXHOE BPEMSI.
ANTopuTM QUIBTPAIMH MO3BOJSIET MPOU3BOAUTE 00PaOOTKY C OONBIIUM KOJIHYECTBOM IMTOTOKOB.
HeoOxomumo: ompenenuts Hauboee ONTHUMAJIBHBIA IS PEHICHWs 3aJadll TUIl yCTPOMCTBA,

000CHOBAaTh BHIOOD.

Tunosbie BONPOCHI K JIA00PATOPHBIM padoTam

3HakoMcTBO ¢ TexHosoruet OpenCL.
Nzyuenue s3pika mporpammupoBanus B OpenCL Ha npumepe 06paboTku 2D n3o0pakeHuil.
Heckonbko sTanHble Herpaguueckue Borurciaenus Ha GPU

1.  Yro takoe OpenCL?

2. Kakue cyniecTByIOT apXUTEKTYPhI M TEXHOJIOTHH JUIsl HETpapHueCKIX BHIYUCICHUHN Ha
GPU.

3. KakoB tumnoBoii cocraB nporpaMmsl ¢ npumenenuem OpenCL? [Tosicaure nopsaok
nHunmanu3anuu u BemonaHenust OpenCL saapa.

4.  TlosicHUTE «ILTIOCH» U «MHUHYCB» TTpu puMeHeHnr OpenCL B 3amauax o0paboTku
n300paKeHu .

5. Yro Takoe Host u mnardopma, B ueM ux pazmuune?

6. B uem pasnumna mexay OpenCL miaTdopmoii u OpenCL ycrpoiictBoM?

7.  Kaxkue TuIBI 1 KaTeropuu yCTpOKCTB moaaepxkuBaroTcs B OpenCL?

8.  Kakue Tunbl maMaTu cymiectByro B mojenu mamsatu OpenCL?

9.  Toscuute monens ucnomaerns OpenCL.

10. Ilepeuucnute Tunsl namatu B Mojenu namatu OpenCL. [TosicHuTe pazauuus Mexay
pa3HBIMHU TUIIAMH MTAMSTH.

11. Ha3zoBute BUABI OOBEKTOB MaMAITH U (PyHIAMEHTAILHBIC PA3IHMUUS MEXIY OypepoM u
00BEeKTOM 00pasa.

12. Tlepeuucnute THII JaHHBIX ToaAepxkuBaeMbix B OpenCL. B uem 3akirouaeTcs pasHHLa
MEXY CKIIPHBIMU U BEKTOPHBIMHU TUIIAMH JaHHBIX.

13.  Yro penarot ¢pynkuuu clGetPlatformIDs, clGetPlatforminfo u clGetDevicelDs? B wem
COCTOUT NMPHUHIHITHAIBbHOE oTiin4re padotel pynkmmii clCreateProgramWithSource u
clCreateProgramWithBinary?

14. HazoBuTe ciocoObl epenaun MaccuBa AaHHbIX B namsaTh GPU ycrpoiicTBa.

15.  Yro Ttakoe koHTeKCT U ouepens OpenCl, 3auem oM HYKHBI?

16. KaxoB THII 1OCTYIIa JJIsl BXOAHBIX U BBIXOJHBIX Oy(hepoB, OOBSBICHHBIX TTApaMeTpaMu
kernel.

17.  MOXHO M HCIIONB30BaTh OJUH M TOXKE Oy(ep A YTEeHUE U 3aIIUCH pe3yibTaTa.
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18. Tlosicamure HazHadenue piaaroB CLK NORMALIZED COORDS FALSE,
CLK_ADDRESS_CLAMP, CLK_FILTER_NEAREST npu onpenenennn o0beKkTa naMsaTu
tumna sampler_t.

19.  Yro Bo3Bpammatot pynkuuu get_global_id u get_global_size u mis dero ux BeI3siBaroT?
20. B uewm 3axmouaercs oriimune Tunos float, float4 u half4?

21. B uem 3akmoyaroTcs orauuune read_imageui, read_imagef u write_imageui?

22. Yewm ornmvaercst QyHKIIUH C TPUCTABKOW native  OT aHOTMYHOHM (QYHKIMH O€3 IPUCTaBKH?
(HampuMep cos U native cos).

23. IlpuBemute KOA siapa AJIs BRIUMCIEHUs1 A ™* b + C.

24. Tlosichute HazHaueHue Gpynkuii fabs, abs u fmod u abs_diff?

25. Hawuro Biusttor 3naueHus ¢l _channel order u ¢l channel type mpu onpenenenuu 6ydepa
image.

TunoBbIe 3aJaHUs JJ CAMOCTOSITEIbHOM paﬁoTbI

1. O0630p cnenuanu3upoBaHHbix DBM BOEHHOro Ha3HaueHHUs OMYOJIMKOBAaHHBIX B CETH
UHTEPHET.

2. Peittunr cynepDBM u ucropus pa3sutus cynep>OBM.

3. Tunossie CPU npumeHsieMbie B CET€BOM 000pYI0BAaHUHU, X XapPAKTCPHUCTHKHU.

4. ®opM (HhakTOpHl BHIYUCIUTENBHBIX CUCTEM.

5. OrueHKa BIUSHUA XapaKTEPUCTHUK COCTaBHBIX y3710B DBM Ha 00111yt0 IpOorM3BOAUTEILHOCTD
CUCTEMBI.

6. OrneHka NpOU3BOJUTEIBHOCTH 33/1laHHON KOH(PUTypallui BEIYMCIUTEIbHON CUCTEMBI.

7. Kondurypamus (cocTaB) BEIYUCIUTENFHON CUCTEMBI T 3a1a4 3D MonenupoBaHusi.

8. Kondwurypamus (coctaB) BEMUCIUTENBHOMN cucTeMbl B posin WEB cepgepa.

9. 0O030p 1 aHaNIM3 CETEBBIX MPOEKTOB «pacipeieneHHble BbruncieHus Ha GPU»

10. O630p mpuUMEHsIEMbIX B BEIYUCIUTEIBHBIX CHCTEMaX XpaHeHHsI HH(OPMALIUH.

11. O0630p cylecTBYIONIMX CTAaHAAPTOB MaMSITH IPUMEHSIEMbIX BHIYUCIUTENbHBIMA CUCTEMaMHU.

12. Koudurypanuu BEIYUCIUTEIBHBIX cUCcTeM ¢ Heckonbkumu GPU.

13. YmHOxeHue matpuil ¢ ucronbzoBanuem OpenCL.

14. Ucnonn3oBanue OpenCL coBmectno ¢ OpenGL.

15. O630p cpeacTB MPOSKTUPOBAHUS U OTIAJAKH UCIIONHsAeMOro koja Ha GPU.

16. O630p, Ha3HAYEHHE U XAPAKTEPUCTUKU CUTHAIBHBIX IIPOIIECCOPOB.

17. O630p muaThopM CUTHATIBHBIN IpoLEcCop + MUKPOKOHTPOJIJIEP OT MpousBoauTens Texas
Instruments.

18. OG30p, Ha3HAYeHHWE M XapPaKTEPUCTUKU OTCYECTBCHHBIX BBIUMCIUTENECH Ha 0ase
HEHPOYUIIOB.

19. Ilepcnektussl pazButus DBM Ha 6a3e ¢poronnoro CPU.

20. BcrpanBaeMble  BBIYMCIUTENbHBIE ~ CHUCTEMBl  [UISl  YIpaBJIEHUS  OECHMIIOTHBIMH
YIIPaBIIIEMbIMH JIETATEILHBIMH allliapaTamMy (KBaAPaKONTEPhl, FTeKCAKONTEPHI U T.I1.).

21. Tlpumenenue [IJIMC nst 06paboTKku M300paskeHU.

22. OcoOeHHOCTH MPOTOKOIOB 0OMeHa nanHbIMU C FPGA.

23. BopToBbie HHTEPQEICH CUCTEM PUMEHSIEMBIX B aBHAIIHH.

24. TlepcnieKTUBHBIE BBICOKOCKOPOCTHBIE HHTEpP(ENChl i B3aUMOJAEUCTBUSA C BHEIIHUMU
YCTPOMCTBAMH .

Bonpockl k 3k3aMeHy MO AUCHHUILIMHE

3azauyy pelaeMsple CIel. BBIUUCIUTENIMU, IPUMEPBI IPUMEHEHUS CIIELL. BEIYMCIUTENEH.
TenneHMu pa3BUTHSI BBIYUCIUTENBHBIX YCTPOUCTB. 3aKkoHbI Mypa 1 Ampana.

CocTaB 1 XapaKTEPUCTUKN COBPEMEHHBIX CIIEHUATM3UPOBAaHHBIX DBM

CriocoObl MOBBIIIEHUS OBICTPOCHCTBUS BBIYUCICHUH (JIOCTOMHCTBA U HEJOCTATKH).

AN =
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CriocoObI cpaBHEHUS TPOU3BOIUTEITFHOCTH Pa3HOPOIHBIX BEIUMUCIUTENEHBIX YCTPOIMCTB.
MeToa1Ka OLIEHKH MPOU3BOAUTEIHHOCTH BIYUCIUTEIBHBIX YCTPOUCTB (CHHTETHYECKHE
TECTHI).
Otmnuns RISC, CISC apxurtektyp u apXuTeKkTypsl coBpeMeHHbIx GPU.
O6mmwme creaenus o Texnonoruu OpenCL.
[TpuHUIMT OpraHU3aIK BEIYUCICHUH Ha TE€TEPOreHHBIX BHIUMCIUTENBHBIX CUCTEMaX.
0. Tlonstus BBeaeHHble TexHomoruer OpenCL: xoct, muardgopma, ycTporHCTBO, SAPO.
11. Mogenp namsaru npumensiemast B OpenCL. [lepenaya qaHHBIX B yCTPOHCTBO.
12.  OcobenHoctH BeKTOpHBIX onepauuii B OpenCL u oTnuume oT CKalgpHBIX ONepanuit
(mpumepsl).
13. Tumnsl nanHseni 115 00padotke ssapom B OpenCL. [IpuBeneHne TUIIOB OT OJHOTO K
apyromy (IpUMeEpBI).
14.  Cnoco6s1 00paboTku uzobpakenuit Ha GPU texnonorueit OpenCL.
15. Cucrema BBOoja BeiBoga. ALIT — ITAIL
16. OcobOeHHOCTH MPOrpaMMHUPOBAHNS MUKPOKOHTPOJIJIEPOB U MpoekTupoBaHus Ha FPGA.
17. Tlousitue peanbHoe BpeMs u Embedded system.
18. Hurepdeticet oOMeHa nanasiMu ¢ FPGA.
19. Ilpumenenue [IJIMC B kauecTBe criel] BBIYUCIUTENEN, TPUMEPHI HCIOIb30BAHMSL.
20. MUctopus pazsutus IIJIMC, ocHOBHBIE Tpou3BoauTenu coBpeMeHHbIx [TJINC.
21. CrpykTypa u coctaBHbIE 3eMeHThl TunnaHor FPGA TIJIMC.
22. CocraB Hu CTpyKTypa O0PTOBOro 000PYAOBAHUS U POJIb B HUX OOPTOBBIX BBIYUCIIUTENICH .
23. Boprossie untepdeiicel (RapidlO, StarFabric, Infiniband.
24. IIporpammupyemsie torudeckre Kontposiepsl. Tumsr TIIK.
25. MUurepdeiicet RS-485, RS-422 11 RS-232.
26. HHTepdeicel Uit CBSA3M C JaTYUKAMU.
27. Wntepoeiic «TokoBas nmeTis».
28. Kak 0603Ha4ar0TCs BEIBOIBI MUKPOKOHTPOJIIEpa 00IIIeTr0 Ha3HAYCHHS ?
29. Kakue untepdeiicbl NPUMEHSIOTCS B OOPTOBBIX BBIYMCIUTEIbHBIX CUCTEMAX ?
30. B kakoif 00;1acTH TEXHUKH ONITUMAIILHO UCIIOIh30BATh MUKPOKOHTPOJUIEPHI B KAYECTBE
OCHOBHOT'O BHIYMCIUTENLHOTO YCTPOHCTBA?
31. UYepes kaxoit uHTEpdEiic OCyIIeCTBIIETCS OTIaIKa U 3arpy3Ka Kojia B MUKPOKOHTPOJLIED.
32. Kaxkue unrepdecs ooMena qanapiMu Mexkay FPGA u xorTpomiepom ARM cyriecTByroT.
33. HazoBute BUA MOAYISIMH, TP KOTOPOM COXPAHSIETCS MEPUO]] CUTHATIA U MEHSETCS
JUTUTENTBHOCTh UMITYJIbca?
34. Yro Takoe TOKOBast menyist?
35.  Yewm ornnuaeTcs MPOMBIUICHHBIA KOHTPOJUIEp OT KoHTpoiiepa ARM?
36. Yro Takoe npepriBaHue?
37. Yo Takoe TakTOBas yacTora? 3aueM OHA HYXKHA?
38. Kak MOXHO MOBBICUTH WJIH TIOHU3UTH TAKTOBBIIO YACTOTY JUISl YACTH JIOTHUECKOW CXEMBI?
39. 3adeMm Hy)XEH MYJIbTHILIEKCOP?
40. Yro Takoe [IJIK u ero HaznaueHus?
41. Yro Takoe RapidlO?
42. 3adem HyxeH uHTepdeiic ¢ mpoTokomom Hart?
43.  Yro Takoe muddepeHnrpoBanHas napa’?
44. Kormga ucnons3zoBanne [IJIMC B kauecTBe BRIYUCIHUTENS CHIEIIMATH3UpOBaHHON DBM
pauuoHaIbHO?
45.  Yro Takoe «Cucrema Ha KpucTaiuie»?
46. Kaxas apXuTeKTypa JSKUT B OCHOBE MUKpOKoMITbIoTepa Raspberry Pi.
47. Kak MOXXHO BBITIOJIHUTH OTIAAKy cxembl Ha FPGA?
48.  Kakue s3bIKu IPOrpaMMUPOBaHUS HauOO0JIee YacTO UCIONb3YIOTCS TIPU
MIPOrPaMMHUPOBAHUH BCTPAUBAEMBIX CUCTEM?

o

BR©oN
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IIpakTHYecKkHe BONMPOCHI JIsl IK3aMeHa
3amanue 1. Hamummre kox OpenCL siapa BBHIMOMHSAIONINI HHBEPCHIO U300paKEeHUSI.

3amanue 2. Hanmmmre koxg OpenCL siipa 3akpaiinBaHus B ©300pakeHUs PSMOYT OJIbHON
obnactu pazmepoB 100x50 mukceneit ¢ meHTpoB B Touke S0x807

3ananue 3. Hanmummmre kox OpenCL sapa menstomuit Mmectamu R 1 G niBeT nukcenei
n300paxeHus?

3ananue 4. Harmummmre ko OpenCL sapa mepeMHOKaIoMUM TaHHBIC ¢ YeTHBIMU HHJICKCAMU
JIByX MacCHBOB U JICJIAIIHE JJAHHBIC C HCUYETHBIMHA WHICKCAMHU B MacHUBax ?

3ananue 5. Hanummre xox OpenCL siapa oTpaxkaromuii n300pakeHue 1o BepTHKaIu ?
3amanue 6. Hamumure xoa OpenCL sinpa oTpakaroniuii n300pakeHue 1o ropu30HTaIN ?

3ananue 7. Hanummre pparmenT koga Ha Verilog aist cyMmMupoBaHuUs IBYX peructpos R1
(pa3psinHocTh 8 6uT) U R2 (paspsanocts 10 Out)?

3ananue 8. Hanmmmmre pparmenT kona Ha Verilog BeImomHSIONMM jaerictBue A=A+B*27?
3aganue 9. Hamummre pparment koma Ha Verilog BeimonsromuM aeiictsue A=A+B/2?

3aganue 10. Hanumure pparmenT kona Ha Verilog i HAX0XKI€HUS MUHUMAJIBHOT'O 3HAYCHUS
B OJTHOM U3 YETBIPEX AECITUOUTHBIX PETUCTPOB.

3amanwue 11. Hanummre gparment koga Ha Verilog A BHECEHUS TaHHBIX B OJUH U3 4
peructpos (R1.. R4) up peructpa RO B 3aBUCHMOCTH OT 3HaYCHUs OUTA B perucTpe ¢uiar.

3amanue 12. Hanumure ¢pparmenT koaa Ha Verilog Ui BBIMOTHEHHS 32 O/AUH TaKT ONEPalluu
A=A*256+B . (A u B peructpsl ¢ pa3psaHOCTbiO 8 OUT).

OnepaTtop 340 000 "KomnaHus "TeH3op" —

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO
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