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OO0nue MoI0KeHus
MaTepuaibl — O3TO COBOKYIHOCTh Y4eOHO-METOJAMYECKUX MaTepUAIOB
(TpaKTUYECKUX 3aJlaHui, OMUCaHuK (POpM M MpOIEAyp MPOBEPKH), MPETHASHAYCHHBIX JJIS OLECHKH
KadecTBa OCBOCHHUS 00YYaIOIIMMHUCS JaHHOW TUCHUIIINHBI Kak yacTtu OITOII.

O1eHOYHbBIE

Llenb — OLIEHUTH COOTBETCTBUE 3HAHUM, YMEHUH U BIaJICHHUH, TPUOOPETEHHBIX 00YYarOIIUMCS B
nporecce U3y4eHus AUCHUILTUHBL, HensaM U TpedoBanusim OIIOII B xoze mpoBeaeHus! MPOMEKYTOYHOMH
aTTeCTaluu.

OcHoBHasl 3a/1a4a — 00ECIIEUUTh OLIEHKY YPOBHS c(hopMHpOBaHHOCTH 00IIETIpOdecCOHATbHBIX
1 Ipo(heCCUOHATIBHBIX KOMITETEHIUH.

KonTponpe 3HaHWii 0OOyYarOIIUXCS TMPOBOIUTCS B (GopMe MPOMEKYTOUHOH AaTTeCTaIuu.
[TpomesxyTouHas aTTecTanus mpoBoauTcs B hopme 3adera. Dopma nmpoBeieHUs 3a4eTa — TECTUPOBAHHE,
MMACbMEHHBIA OIIPOC 10 TEOPETUUECKUM BOIIPOCAM U BBINOJIHEHUE TPAKTUYECKUX 33]ITaHUM.

Onucanue nokaszareJieid 1 KpuTepueB OLEHUBAHUS KOMIIETEHIIHI

ChopMHUpPOBAaHHOCTh KaXIOH KOMIICTCHIIMM (MJIM €€ YacTH) B paMKax OCBOCHHS JTaHHOU
JUCLUIIJIMHBI OLIEHUBAETCS 110 TPEXYPOBHEBOM ILIKAJIE:

- MOPOTOBBI yPOBEHb SIBISAETCA OO0S3aTeIbHBIM Ji BCeX OOYYAIOIIMXCS IO 3aBEpIICHUU
OCBOEHUS AUCIUILINHBL,

- IIPOJIBUHYTHI YPOBEHb XapaKTEPU3YETCs IIPEBBIIICHUEM MHUHHUMAJIBHBIX XapaKTEPUCTUK
c(OpMUPOBAHHOCTH KOMIIETEHIIUI 1O 3aBEPIICHUN OCBOEHUS AUCLUIIIINHBL;

- STaJOHHBIA  YpPOBEHb
KOMIIETEHIIN I "
CaMOCOBEPILIEHCTBOBAHMUSI.

YpoBeHb 0CBOCHUSI KOMIIETEHU M, GOPMHUPYEMBIX JUCHHUIIIMHOM:
Onucanue KpUTEpHEB U HIKAJIbI OLCHUBAHUS TECTUPOBAHUSA:
Kputepuii

XapaKTepUuszyercsa MaKCUMAJIIbHO BO3MOKHOM
ABJIACTCA Ba’XHbIM Ka4CCTBCHHBIM

BBIPA)XKCHHOCTBIO
OPUCHTHUPOM JJIA

HIkaJa oneHUBaAHUA

3 bamna
(3TaNOHHBIA YPOBEHB)

YPOBEHb YCBOEHMA npeaycMOTPEHHOro
NPOLLEeHT BEPHbIX OTBETOB Ha TeCcToBble Bonpochkl oT 85 Ao 100%

maTepuana, Nporpammon:

2 6amna
(IpoABUHYTHIN YPOBEHB)

YpOBEHb YCBOEHMA MaTepuana, npeaycMOTPEHHOIO MNPOrpaMmmoit:

NPOLLEeHT BEPHbIX OTBETOB Ha TecToBble Bonpockl oT 70 fo 84%

1 6amn
(TTOpOTOBBIi YPOBEHB)

YpOBEHb YCBOEHMA MaTepuana, npeasyCcMOTPEHHOIO MNPOrpaMmmoin:

NPOLLEHT BEPHbIX OTBETOB Ha TecToBble Bonpockl oT 50 f0 69%

0 6ayutoB

YpOBEHb YCBOEHMA MaTepuana, npeayCcMOTPEHHOIO MNPOrpaMmmoin:

NPOLLEHT BEPHbIX OTBETOB Ha TecToBble BoNpockl oT 0 #0 49%

Onucanue KPUTEPHUEB U KAl OLICHUBAHUA TCOPETHYECCKOI0 BOIIpoca:

HIkaJa oneHUBaAHUSA

Kputepuii

3 Gama
(3TaNOHHBIA YPOBEHB)

BbICTaBNAETCA CTYAEHTY, KOTOprf/lI Aan MOJ/IHbIA OTBET Ha BONPOC, NOKasan
rny6or<14e CNCTeMaTn3npoBaHHblE 3HaHWA, CMOI MNpPUBECTU NPUMEpDLI,
OTBETUN Ha A0ONOJIHUTE/IbHbIE BOMNPOCHI NpenoaaBaTenia

2 Gayta
(poABUHYTHIN YPOBEHB)

BbICTaBAAETCA CTYAEHTY, KOTOPbIA Aan NOJIHbIN OTBET Ha BOMPOC, HO Ha
HEKOTOpble A0MONHUTE/IbHbIE BOMPOCHI NpenoaasaTtens OTBETUA TO/bKO
C MOMOLLbIO HAaBOAALLNX BOMPOCOB

1 6amn
(TIOpOTOBBIH YPOBEHB)

BbICTaB/NAETCA CTYAEHTY, KOTOprVI Aan Heno/NHbIA OTBET Ha BOMpocC B
6unere M cmor oOTBeTUTb Ha AONOJIHUTE/IbHbIE BOMPOCbI TOJIBKO C
NOMOLLbIO NpenoaasaTtena

0 6ayutoB

BbICTaBNAETCA CTYAEHTY, KOTOprﬁ HE CMOTI OTBETUTb Ha BONPOC

Onucanme KPUTEPHUEB U HIKAJIbLI OUCHUBAHUSA MMPAKTUHYCCKOI0 3a/I1aHUA

IIIkxaaa omeHNBAHUSA

Kputepuii

3 dayuta

3agaya pelleHa BepHO




(?TaTIOHHBINA YPOBEHB)
2 baita 3asava pelueHa BeEpHO, HO MMEIOTCA HETOYHOCTYU B JIOTUKE peLleHus
(TTpOIBUHYTHIA YPOBEHB)
1 Gamn 3apaya pelleHa BepHO, C AONOSHUTE/IbHBIMM HABOAALMMM BONPOCaAMM
(TIOpOTOBEIH YPOBEHB) npenogasaTtens
0 6annoB 3agava He pelwleHa

Ha npomexyTounyto arrectanuio (3a4eT) BBIHOCUTCS TECT, JBa TEOPETHYECKUX Bompoca u 1
3amavya. MakcuMaiabHO CTYJCHT MOXKeT HaOparh 12 6aminoB. MITOroBBI CyMMapHBIM Oal CTyIeHTa,
MIOJIyYEHHBIH MPU MPOXO0XKASHUN TPOMEKYTOUHOM aTTecTaluu, NepeBOIUTCS B TPAAULIUOHHYIO (hopmy
10 CUCTEME «3aUTEHO» U «HE 3aYTCHOY.

OneHKH «3a4TeH0» 3aCIy)KMBAaET OOYYaroIIWICs, MPOAEMOHCTPUPOBABIINI IOJHOE 3HAHUE
MaTepHalia U3y4eHHON AUCLUILIMHBI, YCBOUMBIINNA OCHOBHYIO JIUTEPATypPy, PEKOMEHI0OBaHHYI0 paboueit
IpOrpaMMOil JTUCLMILJIMHBI, I1OKa3aBUIMM CUCTEMaTHYECKHI XapakTep 3HaHUM 10 TUCLMILIMHE,
OTBETHBIIMK Ha BCE BOIMPOCHI OMJIETA WIIM JOMYCTHBIIUI MOTPEHIHOCTH B OTBETaX Ha BOIPOCHI, HO
o0aaromuii HeOOXOJMMBIMH 3HAHUSMHU JUIS UX YCTPAHEHHs ITO0/I PYKOBOJCTBOM IPETIOAABATEIIS.

JIONOJTHUTENBHBIM  YCIIOBUEM IIOJIYYEHHS OLIEHKH «3aYT€HO» MOTYT CTaThb YCHEXW Ipu
BBINOJIHEHUH Ja00paTOPHBIX PabOT, CUCTEMaTHYeCKask akTUBHas pa0oTa Ha 1a00paTOPHBIX paboTax.

OneHka «3a4TeHO» BBICTABISICTCS CTYJeHTy, HaOpaBmemy 4 wu Oosee OauioB mpHu
MIPOMEKYTOUYHOM aTTECTAIIHH.

OueHkH «He 3a4TeHO» 3aciIyXHBaeT OOy4yaroIIMMCs, MPOJEMOHCTPUPOBABILUI Cepbhe3HbIE
po6esbl B 3HaHUSAX OCHOBHOI'O MaTepuaia W3y4eHHOW JUCLUIUIMHBI, HE OTBETHUBIINMI Ha BCE BOIPOCHI
Ousera U JIOMONHUTENbHBIE BOIPOCHL. Kak mpaBmiio, OneHKa «He 3a4TeHO» CTABHTCS O00YYaroIIuMCs,
KOTOpBIE HE MOTYT NPOJODKUTH O0YYEHHE 1O 00pa3oBaTeIbHON mporpamme 0e3 IOTOIHUTEIBHBIX
3aHATHUH 110 COOTBETCTBYIOLIEH AucHUIUINHE ((POPMUPOBAHUS U Pa3BUTHSI KOMIIETEHLIUH, 3aKPETIIEHHBIX
3a JaHHOW JUCITUTLTMHOWM ).

OneHka «HE 3a4TEHO» BBICTABIACTCS CTYAEHTY, HaOpaBmemy MeHee 4 OauloB  mpu
MIPOMEKYTOUYHOM aTTECTAIHH.

Kopg,
Pe3synbtatbl ocBoeHua OMOM
KomneTteHu, -
Copep)XaHne KomnetTeHUUU
uu
AK-1 CnocobeH npoeKkTMpoBaTb NporpaMmmHoe  obecnevyeHne ¢
NCNO/Ib30BaHNEM COBPEMEHHbIX MHCTPYMEHTANIbHbIX CPeACTB

IIK-1.1. ITpoexkTupyeT 1 pazpadarbiBaeT NPOrpaMMHoOe o0ecrnievyeHue
IIK-1.2. IIpumeHsieT cOBpeMeHHbIe HHCTPYMEHTAJIbHbIE CPeICTBA NIPHU Pa3padoTKe
NMPOrpaMMHOIo odecrneyeHmst



HacnopT OLCHOYHBIX MATCPHAJIOB IO TUCHUIIJIMHE

KonTposupyempblie pa3iesibl (TeMbI) Koa konTposupyemoii Bun, metoa, popma
AMCHUIIMHBI KOMIIETEHIIUM OLIEHOYHOTI' 0
(u1u e€ yacTm) MepoNnpHUsATUSA
Tema 1. ObLLan xapaKTepUCTUKA NapannenbHbIX
H P P P IIK-1.1 3ager
BbIYNCUTENBHBIX CUCTEM.
Tema 2. MapannenbHble BblYUCIEHMUA IIK-1.1 3ader
Tema 3. TexHoNOrMA NapannenbHOro
P IIK-1.1, [IK-1.2 3auer
nporpammumpoBaHma OpenMP
Tema 4. TexHonormMa napannenbHoro
NPOrpammMmMpoBaHMA oA rpadpryecKkmnx NpoLeccopos IIK-1.1, [IK-1.2 3auer
CUDA
Tema 5. TexHonorMa napannenbHoOro
P IIK-1.1, [IK-1.2 3auer
nporpammmpoBaHma MPI
Tema 6. NepcneKTMBHbIE HanpaBAeHUA B
P P IIK-1.1 3auer
napasnnesibHOM NPOrpaMmMMPOBaHNN

TUIMOBBIE KOHTPOJIBHBIE 3AJIAHUSA NUJIN UHBIE MATEPUAJIBI
IIpomekyTouHas arrectaums B (popme 3a4yeTa
Kogp, Pe3ynbTatbl ocBoeHua OMOIM
KOoMneTeHuuu CopeprkaHue KoMneTeHUuin

CnocobeH nNpoeKTUpoBaTb MporpammHoe obecrnedyeHne C  MCNoJb30BaHUEM

NK-1 COBpPEMEHHbIX MHCTPYMEHTAIbHbIX CpeacTB

IIK-1.1. IIpoexTupyeT M paspadaTbiBaeT NPOrpaMMHoOe obecrieyeHue

Tunosbie BONPOCHI OTKPHITOI0 THIA:

1. CoBOKYNHOCTh B3aHMMOCBSA3aHHBIX U B3aUMOJICHCTBYIOIIMX IpoleccopoB umu DBM,
nepudepuitHoro  o0OpYJOBaHUS M NPOrPaMMHOrO  oOecreueHus, MNpeJHa3HAYeHHbIX IS
aBTOMATH3allMM MPOLECCOB MpHEMa, XpaHEeHHs, oO0pabOTKM M BbAAYM HMHQOpPMALMHU U
OPUEHTUPOBAHHBIX JMOO Ha JOCTH)KEHUE CBEPXBBICOKOW MPOM3BOAUTENHLHOCTH, TM00 Ha MOBBIIICHUE
HAJEKHOCTH U KUBYUECTH CPEACTB BHIYMCIUTEIBHON TEXHUKN HA3bIBAETCS

Omeem: Botuucaumenvnaa cucmema (BC)

2. Ha3bIBAIOT TPYIIY B3aUMHO COEIUHEHHBIX BBIYHCIUTEIIBHBIX Y3JIOB,
paboTaroIMX COBMECTHO M COCTABIJISIOIIMX €AMHBIA BBIYUCIUTENBHBIM pecypc, KOTOPBIA cO37aeT
WUTIO3UIO €IMHUYHOM (€IMHCTBEHHOM) BRIYMCIUTEIBHON MALTMHBI UM CUCTEMBI.

Omeem: Knacmepnasa BC (knacmep)

3. - Meépa OTHOILIEHHs 0O0beMa BBIUYMCIIEHUH, BBINOJIHEHHBIX B MapasliebHOM
3ajaye, K 00beMy KOMMYHUKALUH.
Omeem: I panynapuocmo

4, — OTO CHCTEMA HOKaBaTeJIeﬁ, MO3BOJIAIOIIAA OLCHUTH MPCUMYICCTBA,
MMoJIyda€MbBIC TIpW IapaJuICJIbHOM PCIICHHMU 3aJadd Ha n  IMIponeccopax, IO CpaBHCHHUIO C
MOCJICH0BATCIIbHBIM PCHICHUCM TOM K€ 3a7a4d Ha €TUHCTBEHHOM mpomneccope.

Omeem: MempuKu napaijiejibHblxX ébluuUCIeHUN



5. OTHOLIEHNE BpEMEHH, 3aTPAYUBAEMOTr0 Ha IIPOBEJCHUE BBIUMCIEHUN HAa OJHOIPOLIECCOPHOU
BC, ko BpeMeHu pelieHus: TOM ke 3aJaud Ha NapauieIbHOW N-IPOLIECCOPHOM CHUCTEME Ha3bIBaeTCA

Omeem: Yckopenue

6. — BBIYUCJICHUSI C UCIIOJIb30BAHUEM PAa3HOPOIHBIX BBIYUCIUTEIBHBIX YCTPONCTB.
Omeem: I'emepozennsvie (cubpuonsvie) viuucieHus

7. HaunGonee momynspHO Ha TEKYIMI MOMEHT I€TEepOTeHHOM CBS3KOM SIBISIETCS
Omeem: CPU + GPU

8. Ilpu KakoM 3aKOHE MapaJlICIIbHBIX BBIUMCICHHH 0OBEM BBIYMCICHUN HE WU3MEHSETCS, a
ry1aBHas 1enb pacmupeuss BC — cokpaTtuth Bpemsi BBIYMCIEHUN?
Omeem: 3axon Amoana.

9. Ilpn KakoM 3aKOHE MapaLICTbHBIX BBIYUCICHHN BpEeMs BBIYMCICHHH C pacUIMpPEHUEM
CUCTEMBI HE MEHSETCS, HO IIPU 3TOM YBEIMUUBAETCS 00BEM pelaeMoil 3aaaun?
Omeem: 3axon I'ycmaghcona.

10. Ilpu kakoM ypoBHE Mapalijiesiu3Ma BBIIIOJIHEHWE KOMaHAbl pa3zensercs Ha ¢a3bl, a (assl
HECKOJIbKHX COCEIHUX KOMaH/ MOTYT OBITh MEPEKPHITHI 3a CUET KOHBEHepu3auun?
Omeem: Mukpoypoesens

TunoBble TECTOBbIE BOIIPOCHI:

Bonpoc 1

Bovtuucnumenvnan cucmema Hazvigaemcsa MHOZONPOUECCOPHOIL, €CIU:

a) OHa COJIEP’KUT HECKOJIBKO MPOLECCOPOB, PabOTAIOIIMUX ¢ OOLIEeH onepaTuBHON MaMATbIO, U
YIPAaBIISETCS pa3HBIMU ONEPALIMOHHBIMH CHCTEMAaMU;

0) COJIEpP’KUT HECKOJIBKO IIPOLIECCOPOB;

+B) OHa CO/IEP’KUT HECKOJIBKO MPOLIECCOPOB, padoTaOUIMX ¢ 00IIel onepaTUBHON NaMsTbiO, U
yTpaBJseTcsi OAHOM 0011el onepanoHHON cucTeMoi;

T') OHA COJIEPIKUT HECKOJIBKO IIPOLIECCOPOB, pAOOTAIOIUX C Pa3AeIbHON ONEPAaTUBHON aMATHIO,
U yTpaBisieTcsl OAHOMN o01Iel onepallnoOHHON CUCTEMOH.

Bomnpoc 2

Bviuucaumenvnaa cucmema, komopas cooeprycum Heckoavko IBM, kaxcoaa u3z komopuix
umeem ceoro OIl u pabomaem noo ynpaenenuem ceoeii OnepayuoHHO CUCHEMDbL:

a) MHOTOIIPOIIECCOPHOIA;

0) OTHOPOIHOM;

B) CHELMAIM3UPOBAHHOM;

+T) MHOTOMaIIMHHOM.

Bomnpoc 3
Ilpeocmasumenamu Kakozo Kiacca A6aa10mca Kiaccuieckue pon-neimanoeckue BM
+a) SISD;
0) MISD;
B) SIMD;



r) MIMD.

Bomnpoc 4

Botuucnumensnan mawuna Kakou apxXumexkmypovl NO0360J1A10M  GbINOAHAMYL  00HY
apughmemuueckyio onepayuio cpazy Ha0 MHO2UMU OAHHLIMU — IJIEMEHMAMU 6eKMopa.

a) SISD;

6) MISD;

+B) SIMD;

r) MIMD.

Bompoc 5

Kakoui yposenv napannenuzma ocyuwjecmensiemcsa nymem 0OHOBPEMEHHO20 6blNOJIHEHUA
HECKOIbKUX HEe3A8UCUMBIX 3A0AHUIL HA PA3HBLIX RpoOUeccopax, KOmopwvle, NPAKMUYECKU, He
e3aumooeiicmeys opyez ¢ Opy2om

a) YPOBEHb IIOTOKOB;

+0) ypOBEHb 3a/laHuii;

B) MUKPOYPOBEHB;

I') ypOBEHb KOMaH]1

Bomnpoc 6

OmHuowenue epemenu, 3ampaiusaemozo Ha nPoedeHue 6b14UCIeHUI HA 0OHONPOUECCOPHOIL
BC, ko epemenu pewienua moii yce 3a0auu Ha napaniebHON R-RPOUECCOPHOIL cucmeme:

+a)yCKOpeHHe;

0) MHJIEKC MapaJuIeIn3Ma;

B) 2()(EeKTUBHOCTB;

I) yTUIN3ALHUSL.

Bompoc 7

Mooicem nu npozpamma 0blms ROJIHOCMBIO PACRAPANIEIEHHOU?
a) MporpaMmMa BCEr/ia He MOKET ObITh pacnapasuiesieHa;

+0) mporpamMma MOKET OBITh pacrapaiesieHa, HO HE MOJTHOCThIO;
B) MporpamMma BcerJa MOXKeET ObITh pacrnapaieieHa.

Bomnpoc 8

Ykasxcume ocnosnvie omauuusn apxumexkmyp CPU u GPU.

+a) CPU 3arouensl noj ckopocTth BoimonHeHusi, GPU — nox napasiensHOE BHITIOTHEHHE,

0) sapa CPU mpome u nemesine, ssapa GPU — noposxke u crnoxHee;

+B) snpa CPU crnoxuee u 6ombine B pazmepax, sajapa GPU — npocTeie, MajgeHbKHE, 3aTOYCHBI TI0]T
MapajuIesIbHOS BBITIOJTHEHUE;

T') TOJIBKO pa3Mepsl siiep.

Bomnpoc 9

Bcezoa nu pacnapannenuganue npozpamm 0aém eviuzpvlud 6 CKOPOCMU GbIYUCTEHU?
a) J1a, Bceraa JaéT BBIUTPAILL,

0) 1aéT BBEIMTPHIIIT TOIHKO JJIT HEOOIBIIINX 33/1a4;

+B) Ja€T BBIMTPHIII TOJIBKO JJIsl OONBIINX 33/1a4;

I') He Ja€T BBIMTPHILL.



Bonpoc 10

Kaxkue ocnosnvie ocooennocmu apxumexmypot cogpemennvix GPU nozeonunu um
3HAYUMENbHO YEEAUUUMD 6bIUUCIUMEbHYI0 MOUWHOCID?

+a) Masble pa3Mepsl Sep;

+0) mpocTOoTa UCIIOJIHEHUS SIIEP;

B) BBICOKAsl TAKTOBAs YacTOTa;

') MPUMECHEHNE KOHBEHEPU3aIINH.

IIK-1.2. [IpumensieT coBpeMeHHbIe HHCTPYMEHTAJIbHbIE CPeICTBA NIPH pa3padoTke
MPOrpaMMHOI0 odecrneyeHust

TunoBbie BONPOChI OTKPHITOI0 THIA:

1. — TEXHOJIOTHS] OPTaHU3AlMK MapaIJICIbHBIX BBIYMCICHUN B cUCTeMax C oOIei
MaMsAThIO.
Omeem: OpenMP

2. Kakoe xoyim4ecTBO OAHOBpPEMEHHO paboTtarouiux norokos B OpenMP ycranaBiuBaercs 1o
YMOJIYaHUIO?
Omeem: pagno Konuuecmey 6ol4uUcIUMENbHBIX A0ep.

3. Kakne CYHICCTBYIOT I'pYHIIbI IMpOUCAYP AJIA obMeHa COOﬁH_IeHI/IHMI/I MEXKAYy IIponeccaMu B
MPI?

Omeem: undusudyaﬂbubw onepauuu (onepauuu «mouka-mouxa») U KoOJ/UleKmueHbole
onepauuu

4. NnauBuyanpHble ONEpaliy MO3BOJISIOT OPraHW30BaTh B3aUMOIEMCTBHE TOJIBKO
MIPOILIECCOB.
Omeem: ogyx

5. KoJeKTHBHBIE OTIepalliy MO3BOJISIOT OPTaHU30BaTh B3aHMOJCHCTBHE IIPOIIECCOB,
BXOJIAIINUX B OJUH KOMMYHI/IKaTOp.
Omeem: 6cex

6. Uto takoe paur nporecca B MPI?
Omeem: nomep npoyecca

7. B MPI - cnenuanbHO co3/1aBaeMblif CIIy)K€OHBI 00BEKT, 0OBETUHSIONINI B
CBOEM COCTaBE IPYIIY MNPOLECCOB U Psifl JOMOJHUTEIIbHBIX MTAPAMETPOB.
Omeem: Kommymamop

8. — TporpaMMHBIN uHTepdelic s nmepeaayn HHPOPMAIMH, KOTOPBIA MO3BOJISET
OOMEHHMBATHCA COOOIICHUSIMUA MEXAY TPOIeCCaMU, BBITIOTHAIOMMMH OAHy 3amadyy B BC ¢
pacnpeieIeHHON MaMsThIO.

Omeem: MPI


https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D1%8F

9. - 9TO MPOTPaMMHO-aNNapaTHas APXUTEKTYypa MapaUIeTbHBIX BRIYUCIECHUH, KOTOpas
MO3BOJISIET ~ CYHIECTBEHHO  YBEJIMYHUTh  BBIUYUCIUTEIBHYIO  TPOU3BOAUTENHHOCTH  Onaromaps
HCII0IB30BaHUIO Tpaduueckux mporeccopoB ¢pupmel Nvidia

Omeem: CUDA

10. Yo siBnsieTcs enuHULEN BIONHEHNs IporpaMmMel B CUDA?
Omeem: Tpeo (Thread), nomok, numeo

11. OO0benuHEHHE TOTOKOB, KOTOPOE BBHIMIOJHSIETCS LETUKOM Ha OJHOM SM (ITOTOKOBOM
MYJIBTHUITPOLIECCOPE) HA3BIBACTCS
Omeem: bnok (Block)

TunoBbIe TECTOBBIE BOIIPOCKHI:

Bonpoc 1

Kaxum obpazom ocywecmenaemcesn npozpammuposanue ¢ nomouspto Open MP?
a) ¢ TOMOIIbIO HOBBIX BCTPOCHHBIX (DYHKIINIA;

+0) ¢ TOMOIIBIO HOBBIX BCTPOSHHBIX (DYHKIHIA U TUPEKTHB;

B) C IOMOIIBIO HOBBIX BCTPOCHHBIX (DYHKUUH, TUPEKTHUB U THUIIOB.

Bomnpoc 2

Ymo maxoe nomok ¢ OpenMP? B uém 3akntouaemcsa paznuua mexncoy master u slave
nomokamu?

a) IIOTOK — 3TO 3K3CMILIAP MMPOrpaMmbl, BCC IIOTOKU paBHBI;

6) IIOTOK — 3TO 3K3CMILIAP IIPOrpaMMmEbl, master moToK YHOpaBJIsACT slave II0TOKaMH,

B) IOTOK — 3T0 000co0IeHHas Konusi Habopa KOMaH/ BMECTE CO CBOMM CTEKOM, BCE HMOTOKH
paBHBI;

+F) IOTOK — 3TO 000CO0IEHHAs KOMUS Ha6opa KOMaHJI BMECTE CO CBOMM CTEKOM, master IoToK
YHpaBJIACT slave motokamu.

Bonpoc 3
Jlupexmuea parallel ¢ mexnonocuu OpenMP:
a) 3ammycKaeT IUKI Ha HECKOJIbKUX MapaljieIbHbIX TOTOKAaX;

+0) 3ammycKaeT KOJi B HECKOJIbKUX MapauIeNIbHBIX MOTOKAX;
B) 0003HaYaeT KPUTUUECKYIO CEKIIUIO;

F) 0003HayaeT 6apbep CHUHXPOHU3AHHU ITapaAJJICIIbHBIX IIOTOKOB.

Bonpoc 4

Buibepume 6ce oo6vexmwvt OpenMP, Komopvle no360na10m ynpaeiime HACMPOUKAMU
Konuuecmea nomoKoe.

a) orus threadprivate;

+0) omust num_threads;

+B) ¢yHkuus omp_set_num_thread;

I') AMpEeKTHBa single.

Bomnpoc 5

Yem moaudukarop firstprivate oriimuaercst or mogudukartopa lastprivate ¢ OpenMP?



a) firstprivate 3a1aét 3HaueHUE IEPEeMEHHON TOJBKO B TOTOKE-MacTepe, a lastprivate — TONbBKO B
MOJUYMHEHHOM ITOTOKE;

+0) firstprivate 3amaér 3HaUeHHE TIEPEeMEHHOM MPU BXOJIE B MOTOK, a lastprivate — Ha BBIXO/E U3
MOTOKA,

B) firstprivate oOHyJseT 3HaUeHNE IEPEMEHHOM TOJBKO B TOTOKE-MAaCTepe, a lastprivate — TOIbKO
B MMOAYNHEHHOM ITOTOKE;

') HUYeM HE OTJINYaroTCs;

Bomnpoc 6

Buvioepume eepnvie ymeepiwcoenusn 06 onyuu reduction ¢ OpenMP.

a) OILMS pacrapaieTuBaeT UKIIbL;

0) omius pacnapasuieINBacT YCIOBHbIE ONIEPaTOPHI;

+B) OMIIMS BBITOJIHAET YKa3aHHYIO ONEPaliio Ha BBIXO/IE U3 MapaljiesIbHOM 00J1acTH;
T') OILIKS BBIIIOJIHSAET OUYMCTKY NEPEMEHHBIX Ha BBIXOJIE U3 MapajUIeIbHON 00JacTH.

Bompoc 7

Kakue goynkyuu evtnonnaem kpumuueckan cexyus ¢ OpenMP?
+a) BIycKaeT He 0oJiee OHOTO MMOTOKA OTHOBPEMEHHO;

0) BIyCKaeT TOJIBKO MacTep MOTOK;

B) BKJIIOYAET PEKUM BHICOKOTOYHBIX BBHIUHCIICHHIA;

I) SIBJIAETCS TapauIeIbHBIM aHAJIOroM try-catch.

Bonpoc 8

Kaxkue cywecmeyrom cnocoovt nacmpoiiku OpenMP ene oupexmue?

a) UHBIX CIIOCOOOB HE CYIIECTBYET;

0) MHBIX BCTPOCHHBIX CIIOCOOOB HE CYIIECTBYET, HO MOKHO PEaIM30BaTh CAMOMY;
+B) CyIIECTBYIOT BCTPOCHHBIE (DYHKITUH;

T') CyIIECTBYIOT BCTPOCHHBIE KIIACCHI.

Bonpoc 9

Ykasxcume cnoco6vl, Komopvimu yuacmok Kooa napanieibHoil nPozpammosl Modicem Ovlmb
6bINONIHEH MOILKO 0OHUM NOMOKOM.

+a) nupekTuBa single;

+0) nupexTusa if;

+B) IUpPEKTHBA master;

r) pyHkims omp _set num_threads.

Bonpoc 10

Kaxue cywjecmeytom pe;cumvl n1anupoeanus pacnapaiieausanus umepayuii yukia?
a) deferred — OTJIOKEHHBIN PeKUM (3aBUCUT OT MPHUIIEIIINX JAHHBIX );

+0) static — cTaTHUeCcKOe pachpeielIeHHe M0 KOJTUYEeCTBY UTepalluii;

B) lazy — neHuBOE pacnpeeneHue (PpaBHOMEPHO-CITyIaifHOER);

+1) guided — ynpasisiemoe pacrpeaeneHue (B 3aBUCUMOCTH OT Harpy3Ku).

Bomnpoc 11
Kak pabomaem o6apvep?



a) BIIYCKAaET TOJIbKO MEPBbIN MOTOK;

0) BIyCKaeT TOJIbKO MacTep MOTOK;

B) BIIyCKaeT MEePBBIN MOTOK, KAET 3aBEPIICHNUS, BITyCKACT CIEAYIOLIUI;

+T) )XIET, MOKa BCE MOTOKU MOJIOMIYT K HEMY, I10CJIE BITyCKaeT BCEX OJIHOBPEMEHHO.

Bonpoc 12

Kakoe noseoenue onpeoensnem onyus copyin?

a) KOMUPYET 3HaYCHHsI BCEX YKa3aHHBIX MEPEMEHHBIX B MapajlieIbHYI0 00J1acTh;

+0) kxomupyer 3HaueHHs Bcex threadprivate mnepeMeHHBIX B MapaUICIbHYI 001acTh CO
3HAYEHUSMU U3 HUTH MacTepa;

B) co37aéT BHYTPHM NapauleNbHBIX obOnacteil threadprivate mepemMeHHBIE CO 3HAYCHUSMH 10
YMOJIYaHUIO;

') BO3BpalllaeT U3 MapajjiesibHOI 00J1acTH 3HaYeHHS YKAa3aHHbBIX TEPEMEHHBIX.

Bonpoc 13

Ymo maxoe ycmpoiicmeo ¢ mepmunax CUDA?

a) supo GPU;

+0) rpaduueckuii yCKOpUTEIb;

B) YCTPOMCTBO, YIIPABIISIOIIEE MPOIIECCOM BBIOTHEHUS U KOMITUJISLINN;

Bomnpoc 14

Ymo maxoe xocm?

a) ssapo GPU;

0) rpaduyecKkuil yCKOPUTENb;

+B) YCTPOICTBO, YIPABJISIFOIIEE MMPOLIECCOM BBHITIOIHEHHS U KOMITHJISLINY;

Bonpoc 15

Umo maxkoe saopo (kernel)?
a) sapo GPU;

0) rpaduyecKuil yCKOPUTEIb;
B) CPU;

+r) nporpamma Ha CUDA.

Bonpoc 16

Kak ocywecmensemca KomMnunayua u 6bINOJAHEHUE NPOPAMMbL, HANUCAHHOU C ROMOWBIO
mexnonozuu CUDA?

a) mporpamMMa KOMIMIIUPYETCS M BBIMOIHAETCS MoyHOCThI0 Ha GPU;

+0) nporpamma komnunupyetcst Ha CPU, Boinonusiercs Ha GPU;,

B) yacTh nporpammsel komnuianpyercst Ha CPU, wacte — GPU, BoinonHenue Bcerga Ha GPU.

Bonpoc 17

Kakoit w3 mepedncieHHbIX CIMOCOO0OB pacmapajjieMBaHus Hanboliee ONTHUMAIbHBIA B
OOJIBIIMHCTBE CIIy4aeB?

a) Mo rpujiaM

0) mo OJyiokam;

B) MO TpeJam;

+T) o 6J0KaM U TpeaaM;

1) BCE BMecTe.
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Bonpoc 18

B uém npeumywiecmea shared namamu?
a) JICIIEBU3HA;

0) 00BEM;

+B) CKOPOCTb.

Bomnpoc 19

Kaxum 06p330M MOXHO CIIPOCKTHUPOBATH HA IIJIOCKOCTh TCKYLICC IMOJIOXKCHUE TPEAa B 01oke?
a) int threadld = blockldx.x + threadldx.x;

+0) int threadld = blockldx.x * blockDim.x + threadldx.x;

B) int threadld = blockldx.x * blockldy.x + threadldx.x * threadldy.x;

r) int threadld = blockDim.x + threadldx.y.

Bonpoc 20

Kakue napamempul ucnonv3yromcea npu 3anycke aopa?

a) grid, block — xonuyecTBO GJI0KOB B TpUE U MOTOKOB B OJIOKE;

+0) grid, block, mem, stream - KOJIMYeCTBO OJIOKOB B TPHUJC, NOTOKOB B OJIOKE, 00BEM
IOIOTHUTENBLHON shared-maMsITH, IOTOK BBI30BA;

B) mem, stream - 00BbEM JOTOJHUTEIBHOM shared-maMsATH U TOTOK BBI30BA;

r) dev, mem, block — HOMep ycTpoiicTBa, KOTUYECTBO BBIACISAEMOM TaMATH Ha OJIOK, KOTUYECTBO
ITOTOKOB B OJIOKE.

Bomnpoc 24

Bepno sm yrBepxaenue: Ilpu padGore ¢ Ouaoxkupyrwomumu ¢pyakmusavu MPI moxker
BO3HMKHYTH TYIUKOBAas CUTyalHsl

+a) [la;

0) Her

Bonpoc 25

Bepno sin yrBepaxnenue: B MPI cymecTBylor kak shared, Tak private nepemenHnbie?
a) la;

+0) Her

Tunosble TCOPETHYECCKHUE BOIIPOCHI JJIA 3a4e€Ta MO JUCIHILINHE

1. TenpgeHMM  pa3sBUTUA  COBPEMEHHBIX  INPOLECCOPOB:  MHOIONOTOYHOCTb U
MHOTOSII€ePHOCTb.

2. Knaccudukanus apxutektyp BC @annna. Knaccudukauus Banra u Bpurrca.

3. YpoBHHU napasnenusma. CTeneHb rpaHyJIIpHOCTH. MeTpUKH napasijiensma.

4, 3aKOHOMEPHOCTH MapaJijie/ibHbIX BbIYUCAeHUU. 3akoH AM/ias1a. 3akoH ['yctadcona. 3akoH
Cana-Has.

5. TexHosiorua mnapasienbHoro nporpaMmMmupoBaHus OpenMP. OcHOBHble MOHATHUA U

onpejesieHusi. MoJiesib BbIYMCIEHUH U KJIACChl IEPEMEHHBIX.
6. OpenMP. [TapannenbHble U ocaef0BaTe/bHbIE 061acTH. [lupekTrBa parallel.
7. OpenMP. KoHcTpykuu pacnpe/iesieHds1 paboThl.
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10.
11.

CuHxpoHusanua B OpenMP.
['ereporennsie BC. Apxutektypa GPU.
0630p cpefcTB nporpaMMupoBanus i GPU.

CUDA. IloHsAATHEe MOTOKA, 6J10Ka, ceTU 6J10K0B. PyHKIUA-AAP0. CieniudUKaTOpbl GYyHKIUH

" IIepeMEHHbIX.

12.
13.

CUDA. HUepapxua namartu Ha GPU.

CUDA. I'no6anpHas namsAThk. [llabs10H paboThl ¢ ri106aibHON NamMsAThO. Hcnosib3oBaHUe

pinned-namsaTu. CUDA-noToku.

14.

CUDA. Pazpensiemass namsaTb. llla6yioH paboThl ¢ pa3ensgseMor naMsaTbio. ONTUMH3aL M

paboThI C pa3jesisieMou NaMsaTb0. BaHK-KOH(JIUKTHI.

15.
16.
17.
18.

MPI. OcHoBHBbIe NOHATHA U onpefesieHUs. CTpykTypa MPI-nnporpaMmbl. THIIbI JaHHBIX.
MPI. KomMyHuKanMoHHbIe onepanuy Tuia «Touyka-To4ykar.
MPI. TynukoBble CUTyalluX U CIOCOOBI 60PbOBI C HUMHU.

MPI. KosiieKTHBHbIe KOMMYHUKALIMOHHbIE OllepalUH.
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