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1 OBIIUE MOJIOKEHUSA

OueHouHBIE MaTepUalbl — OSTO COBOKYIHOCTh Y4€OHO-METOIMYECKHX
MaTepuaioB (IPaKTUYECKUX 3aJaHWi, omMcaHui (opM M MpoLEeayp IIPOBEPKH),
MpeIHA3HAUYEHHBIX ISl OIIEHKM KadecTBa OCBOCHMS OOYyYaroNMMUCS JaHHOU
muciuInineel Kak yacta OITOIT.

Ilenp — OIEHUTH COOTBETCTBHUE 3HAHWUW, YMEHUHN W BIIAJICHUMN, TIP HOOPETCHHBIX
00yJarOIIMMCS B TP OI[ECCE M3YUCHHS TUCIUIUINHBI, 1IesiM U Tp eooBanusiM OTIOI B
X0/1€ P OBEAECHUS P OMEXKYTOYHOM aTTECTALIUH.

OcHoBHasi 3ajadya — OOECIEYUTh OILIEHKY YPOBHSA C(HOPMHUPOBAHHOCTH
KOMIETECHIINH.

Kontponb 3HaHuii oOyudaromuxcss mNpoBOAUTCS B (opme MpOMEKYTOUHON
aTTECTALUU.

[IpomexyTouHasi aTTecTanys NPOBOAUTCS B (QopMe 3K3aMeHa W 3allluThl
KypcoBOro npoekra. @opma npoBelIeHHs 3K3aMeHa - TECTHpP OBaHUE, MTUChbMEHHBIN
OIIP OC O TEOP ETUUECKUM BOIIP OCaM 1 BBITIOJTHEHUE P AKTUUECKUX 34 TaHU .

2 OIUCAHUE ITOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUS
KOMIIETEHIINI
CdopMHpOBaHHOCTH KaXK0M KOMIIETEHIIUU (WJIM €€ YaCTH) B paMKaX OCBOCHHS
JAHHOUW JUCHUILTMHBI OLIECHUBAETCS [0 TP EXYPOBHEBOU LIKAJIE:

1) mOpOroBbBIi yPOBEHB SIBIISCTCS 00S3aTEIBHBIM [T BCEX OOYUYAIOIIMXCS 110 3aBEPIICHUH
OCBOCHMS IUCLUIIINHBI;

2) TNPOJABUHYTHIA YPOBEHb XapaKTEPU3YETCs MPEBBIICHUEM MUHUMAITBHBIX XapaKTePHUCTUK
c(OpMUPOBAHHOCTU KOMIIETEHIMH 110 3aBEPILICHUN OCBOCHU S JUCIUTLIINHBL;

3) OTaJOHHBIA YPOBEHb XapaKTEPH3YEeTCS] MaKCHMAIbHO BO3MOXHOI BBIPAKEHHOCTBIO
KOMITIETEHIIUH U ABJISETCS BAXKHBIM KaU€CTBEHHBIM OPUEHTHUPOM JUIsl CAMOCOBEPIIIEH CTBOBAHUSI.

YpoBeHb 0CBOeHMsI KOMIIeTeHIUH, GOpMHUPYyeMbI X IMCUMILIAHON:

Onucanue KPUTEPUEB U IIKAJIbI OHCHUBAHUA TCCTUPOBAHUA

IIxaJja oneHuBaHUA Kpurtepnii
3 6amna YPOBEHb YCBOCHUS MaTepuaia, IpeayCMOTP EHHOTO ITPOrPaMM O : ITPOLICHT
(3TAIOHHBIN YPOBEHB ) BEPHBIX OTBETOB Ha T€CTOBBIC BOIPOCHIOT 85 mo 100%
2 banna yPOBEHb YCBOCHHUS MaTepHraia, IpeayCMOTP EHHOTO P OrpaMMO¥ : TPOLICHT
(IpOoABUHYTHIH YPOBEHB) BEPHBIX OTBETOB Ha TecToBbIe Bompockl oT 70 10 84%
1 6ann YPOBEHb YCBOSHHUS Marepuaia, IpeayCMOTP EHHOTO ITPOrpaMM O : ITPOLICHT
(IOPOTOBBIN YPOBEHB) BEPHBIX OTBETOB Ha TeCTOBBIE Bopockl 0T 50 10 69%
0 6anmnoB yPOBEHb YCBOCHHUS MaTepHaia, mpeayCMOTP EHHOTO MPOrpaMM O : TPOLICHT
BEPHBIX OTBETOB Ha TeCTOBBIE BONPOCHIOT 0 10 49%

Onucanue KpuTepHeB H HIKAJIbI OLEHNBAHUS TEOPETHYECKOI0 BOMpoca:

IIIxana oneHUBaHUA Kpurepnii
3 6anna BBICTABJISIE€TCS CTYAEHTY, KOTOPbIH 1aJI TOJIHBIA OTBET Ha BOIIPOC, TOKA3aJl
(3TaNOHHBINA YPOBEHB) r1yO0OKHe CHCTEMAaTH3UPOBAaHHBIC 3HAHUS, CMOT TPUBECTH HPHUMEpHI,
OTBETHWJI Ha JOIOHUTENBHBIE BOMP OCHI IPEMO1aBaATEN S




2 6anna
(IpoABUHY THI YPOBEHB)

BBICTABJIACTCA CTY ACHTY, KOTOpHﬁ Jlaj OJIHBIA OTBET Ha BOIIPpOC, HO Ha
HEKOTOPBIC JOIIOITHUT EJIbHBIC BOIIPOCHI ITPEIOoAaBaTeisi OTBETHUII TOJIBKO C
IIOMOIIBI0 HABOJAIIMX BOIIPOCOB

1 6ann
(IOpOTOBBIN YyPOBEHD)

BBICTABIIACTCA CTY ACHTY, KOTOpBIﬁ Jajl HCIOJHBINA OTBET HA BOIIPpOC B
OmiieTe U CMOT OTBETUThL Ha JOIIOJIHUTCIIbHBIC BOIIPOCHI TOJIBKO C
IMOMOIIIBIO NP EIIogaBaTCJIsA

0 6asI0B

BBICTABISIETCS CTYACHTY, KOTOPBIA HE CMOI' OTBETHThL Ha BONPOC

Onucanmne KPUTEPHUEB U ITKAJbLI OHUCHUBAHUA IMPAKTHYCCKOI'0O 3a/IaHUA .

IkaJia oueHUBaAHUA Kpurepmuii
3 banna 3aJaya pelreHa BEpHO

(3TaJIOHHBIN YPOBEHB)

2 banna 3ajaya pelieHa BEpHO, HO HIMEIOTCSl HETOYHOCTH B JIOTHKE PEILCHUS

(IpOABUHYTHIH YPOBEHB)
1 6ann 3ajgaya peuieHa BEpHO, C JTOMOJTHUTEIbHBIMUA HABOISIIMMU BOIIPOCAMH

(TOpPOTOBEIN YPOBEHB) MpenogaBarens

0 6amoB 3ajaua He penieHa

Onucanmne KPUTECPUEB U HIKAJBI OICHUBAHUA KYPCOBOI'0O IIPOEKTA

I xana oneHUBaHUS

Kputepunii

OneHka «OTIUIHO»
(3TanOHHBIA YPOBEHB)

Kypcosoiinpoekrt (KII) BbImoTHEH B TOJTHOM 00BbeMe, HET 3aMEUaHHii 0
pa3paboTKe aJITOPUTMOB W TMPOTPaMM, JaHa OIICHKA IOJIYYEHHbBIX
pe3yJIbTaTOB, MPOEKT BBINIOJIHEH CaMOCTOSTENbHO, TOSCHUTENbHAS
3anucka k KII odopmiena akkypaTHO, cOOJIIOJAINCh CPOKH Clauyu U
3amuThl KI1, npu 3amute KII cTyneHT oTBeTU Ha BCe MPEIIIO0KEHHbIE
BOTIPOCHI

OneHka «X0poIo»
(IpoaBUHYTHII YPOBEHB)

KypcoBoii MpOEKT BBIMOJHEH B MOJHOM 00BEeMe, MPUCYTCTBYIOT
HE3HAYHUTENIbHBIC 3aMEUaHUs 10 pa3pabOTKe aJIrOpUTMOB U MIPOTPaMM,
JaHa  OICHKA IMOJIYYEHHBIX PE3yJbTATOB, IPOEKT  BBIMOJHEH
CaMOCTOSATEBHO, MOsICHUTE bHAs 3anucka K KIT opopmiieHa akkyparHo,
cOO0JTI01aMCh CPOKH CIaUH U 3AIUThI KYPCOBOTO MPOEKTA, IPH 3aIIUTe
KII cTyeHT OTBETWT HE Ha BCE MPEII0KEHHbBIE BOMPOCHI (IPaBIIBHBIX
0TBETOB He MeHee 75%)

O1eHKa «y10BJIECTBOPUTEIBLHO
(IOpOTOBBIN yPOBEHD)

KypcoBo# IPpOEKT BHIMOJHEH B TOJTHOM 00beMe, IPUCYTCTBYFOT OIITHOKH
npu  pa3pabOTKe aJIrOPUTMOB W MPOrPaMM, OIEHKA IOJYYECHHBIX
pe3yNbTaTOB He siBisieTcs moaHo#, KIT BIMOIHEH CaMOCTOSTEIBHO, TI0
opopmiieHrio mosicHUTeNbHOM 3amucku K KII uMmerorcs 3amedanus,
YaCTUYHO COOIIoNamMch Cpoku caaun U 3amuthl KII, mpu 3amure
KypPCOBOTO ITPOEKTA CTYICHT OTBETHII HE Ha BCE MPEIJI0KECHHBIE BOTIPOCHI
(npaBuUnbHBIX 0TBETOB HE MeHee 50%)

OrueHka
«HEYTOBJICTBOPHUTEIBHO)

KypcoBoiimpoeKT BHINOIHEH HE B TOJTHOM 00 bEMe, TPUCYTCTBYIOT IPYyObIe
omrOKH NpH pa3paboTKe aITOPUTMOB U TPOTPaAMM, OTCYTCTBYET OLICHKA
NOJIyYEHHbIX pe3yibTaroB, KII BbIOJIHEH HE CaMOCTOATENBHO, IO
odopmuenuo nosicHuTensHol 3amucku kK KII mMerorcs 3ameuanus, He
cO0JII0AAIMCh CPOKU CAYM U 3ALIUTHI KypCOBOTO MIPOEKTA, IPH 3alluTe
KypCOBOTO ITPOEKTA CTYIEHT OTBETHII HE Ha BCE NP EIIJI0KEHHBIE BOIPOCHI
(IpaBUIBHBIX OTBETOB MeHee 50%)

Ha mpoMexyTouHyI0 aTTecTaluio BEBIHOCUTCS TECT, IBA TEOPETHUECKHX Bompoca u 1 3agaya.
MakcuManbHO CTYJIEHT MOXeT HaOparh 12 OamnoB. WTOroBelld cymMMapHBI Oajll CTyAEHTA,
MOJIYYCHHBIH MPU MPOXOXKIECHUU MPOMEKYTOUYHOM aTTECTallMH, MEPEeBOAUTCS B TPagUI[MOHHYIO
bopMy IO CHCTEME «OTIHYHO», «XOPOILIOY», «YIOBICTBOPUTEIBHOY» U «HEYIOBICTBOPUTEIBHOY .




OuneHka «OTJMYHO» BBICTaBJISIETCS CTYAEHTY, KOTOpPbIi HaOpan B cymme 12 Oamios
(BBITIOJIHUJI BCE 33JjaHUsI HA ATAJIOHHOM ypoBHE). O0s3aTeNbHBIM YCIIOBUEM SIBJISCTCS BBITIOJIHEHHUE
BCEX MPETYCMOTPEHHBIX B TEUEHH € CEMECTpa MPAKTUUYECKUX 3aJaHU .

OneHka «X0pOWIO0» BHICTABIISIETCS CTYIEHTY, KOTOpBIH HaOpan B cymme ot 8 1o 11 6annos
IpU YCIIOBHUU BBHINIOJHEHHUS BCEX 3a/JlaHUN Ha ypOBHE HE HUXKE MPOABUHYTOro. OOs3aTeNbHBIM
YCIIOBUEM SIBJISIETCS BBIMOJHEHUE BCEX IMPEIYCMOTPEHHBIX B TEUEHHME CEMECTpa MPaKTHYECKUX
3alaHUH.

Onenka «yao0BJIeTBOPHUTEIbLHO» BHICTABIISETCS CTYACHTY, KOTOpPBII HaOpail B cymme oT 4
n0 7 OaioB NpH YCIOBUHM BBIMOJHEHUS] BCEX 3aJaHUN HAa ypOBHE HE HMXKE IOPOTrOBOTIO.
OO0s13aTeNIbHBIM YCIOBUEM SIBJIICTCS BBINOJIHEHHE BCEX MPEAYCMOTPEHHBIX B TEUCHHE CeMecTpa
MPAKTUYECKUX 3aJaHUM.

OueHka «HeyJI0BJIETBOPHUTEIbHO» BBICTABIISIETCSl CTYJICHTY, KOTOpBIH HaOpal B cyMmMme
MeHee 4 0ayuIoB WIJIM HE BBIIIOJIHUI BCE MPEAYCMOTPEHHBbIE B TEUEHUE CEMECTpa NpaKTUUYECKHUE
3aJaHusl.

Koa Pe3yabTaTsl ocBoenust OIIOII
KOMIIeTeHINH Conepxxanue KoMNneTeHIHit
CnocobeH pa3zpabaTeiBaTh OpUTHHAIBHEIE AITOPUTMBI U IPOTPAMMHBIE CPE/ICTBA,
OIIK-2 B TOM YHCJIE€ C HCIOJIB30BAaHUEM COBPEMEHHBIX HHTEIIEKTYAJIbHBIX TEXHOJIOT UM,
JUISL petieHus poQecCHOHANBHBIX 33/1a4;

OIIK-2.1. [IpoekTupyer u pazpabaTbiBaeT OpUTMHAIbHbIE AITOPUTMBI U MIPOTPaAaMMHBIE CPEACTBA
JUTSL pemieHust MpodecCHOHANBHBIX 3314

Cmocoben pa3pa6aTHBaTL KOMIIOHCHTBI IIPOrpaMMHO-aIllIapaTHbIX KOMIIJICKCOB

OIIK-6
00paboTKU MH(OPMALIUK U AaBTOMATU3UPOBAHHOT'O TPOEKTUPOBAHMSI.

OIIK-6.1. IIpoektupyer n pa3padaTeiBaeT KOMIOHEHTH MPOTPaMMHO-aIapaTHBIX KOMILIEKCOB
00paboTKu MHPOpMALIU

3 HACIIOPT OHEHOYHbBIX MATEPHAJIOB 11O TUCHUIIJIMHE

KonTposmpyemsblie pa3aesibl (TeMbl) Kon Bupn, meton, popma
JUCIUIINHLI KOHTPOJIHMPYEMOii OIIEHOYHOT'0
KOMIeTeHInu (Wi MepOoNpHUsTHSI
eé yacTn)
Paznen 1. TenneHuu pa3BUTHSI COBPEMEHHBIX OIIK-2.1 OIIK-6.1 DK3aMeH,
BBIYMCIMTENBHBIX cucTeM. Texaoaorus OpenMP KYPCOBOM IPOEKT
Pasnen 2. BeruucianTenbHbIE CHCTEMEL. OIIK-6.1 SK3AMEH
OCHOBHBIC IOHATHS U KJIACCU(DUKATTHS
Paznen 3. [lapannenbHble BBIYMCIECHUS OIIK-6.1 DK3aMeH,
KYPCOBOM MPOCKT
Paznen 4. BeruncnuTenbHbIE CUCTEMEI KJIacca OIIK-6.1
N DK3aMeH
SISD. BHyTpunponeccopHslii napajuieansm
Paznen 5. Opranusanus mamsaTi OIIK-6.1
DK3aMeH
BBIYUCIUTENLHBIX CHCTEM
Pasnen 6. BeraucanTrensHbIE CHCTEMBI KjIacca OIIK-6.1
DK3aMeH
SIMD
Paznen 7. 'ereporenHblie BIYUCICHUS OIIK-2.1 OIIK-6.1 DK3aMeH,
KYPCOBOM MPOEKT
Pazgen 8. BeruncnuTelpHbIE CHCTEMBI KJIacca OIIK-6.1
MIMD DK3aMeH




4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA WX UHBIE MATEPHAJIBI
4.1. IIpome:xyTouHas aTrrecTanus B gopMe IK3aMeHa

4.1.1. Komnerenuus OIIK-6

Kon PesyabTaTel ocBoenust OIIOIIL
KOMIIETEeHIMU Conep:xxanne KOMIeTeHUM
Crniocoben paspabaTsIBaTh KOMIIOHEHTHl ~ INPOTPaMMHO-anIapaTHbIX
OIIK-6 KOMILJIEKCOB 00paboTku uHpOpMaLIU u aBTOMAaTHU3UPOBAHHOTO
MPOEKTUPOBAHMSL.

OIIK-6.1. TIIpoexTtHpyer u pa3padaTbiBaeT KOMIIOHEHTHhl IPOrpaMMHO-aNNapaTHbIX
KOMILJIEKCOB 00padoTKH HH(pOpMALMHU

TunoBble BOIIPOCHI OTKPLITOI'O TUIIA:

1. COBOKYNHOCTh B3aMMOCBSI3aHHBIX M B3aMMOJIECHCTBYIOUIMX IpoueccopoB uinm OBM,
nepudepuitHoro 00OpyAOBaHHS U MIPOTPAMMHOIO O0eCHedeHHus, IpelHa3HAYEHHbIX UL
ABTOMAaTH3allMU TIPOIIECCOB TMpHEMa, XpaHEHUs, OOpaOdOTKM W BBIJAYM HMHPOPMAIUU U
OpPUEHTHPOBAHHBIX JTMOO0 Ha JOCTHKEHHE CBEPXBBICOKON ITPOM3BOIUTEIBHOCTH, TNOO HA TOBBILIIEHHE
HaJIe)KHOCTH U KHUBYYECTH CPEICTB BBIYMCIIUTEIBHOU TEXHUKH Ha3bIBAETCS

Omeem: Boiuucnumenwvnasn cucmema (BC)

2. Ha3bIBAIOT IPYIIY B3aUMHO COECIMHEHHBIX BBIYMCIUTEIbHBIX Y3II0B,
paboTaroumx COBMECTHO M COCTABJISIOIIMX €IUHBIM BHIYMCIUTENBHBIA PECYpC, KOTOPBIN CO3/1aeT
WJITIO3UIO €TUHUYHOM (€IMHCTBEHHOM ) BBIYMCIUTEIbHOW MAIIMHBI UM CUCTEMBI.

Omeem: Knacmepuaa BC (knacmep)

3. M ®nuHH B cBOe# KiIaccu(DUKALUY BBIIEINI CIETYIONHE KIIACChI:
Omeem: SISD, SIMD, MISD, MIMD

4. — 9TO cHUCTeMa TIoKa3aTeled, MO3BOJIIOMAs OIEHUTh MPEHMYIIECTBA,
MoJdy4yaeMble TMpU MapajuleIbHOM pEIIEHUHM 3a/ladd Ha n I[poleccopax, MO CPaBHEHUIO C
MOCJIEZIOBATEIbHBIM PEIIEHUEM TOM K€ 3a71a4i Ha €IMHCTBEHHOM IIPOLIeCCOope.

Omeem: Mempuku napaineibHviX 8bl4UCTeHUT

5. OtTHoleHME BpeMEHH, 3aTpauuBacMoOro Ha IPOBEACHHE BBIYMCICHHUN Ha
onHonpoueccopHoit BC, ko BpeMeHHU pelieHus TOH K€ 3a/1a4il Ha NapajulesIbHOM n-Mpo1ecCoOpHOM
CHUCTEME Ha3bIBAETCS

Omeem: Yckopenue

6. — BBIYHUCJICHUA C MCIIOJB30BAHUECM PASHOPOJHBIX BbIYHMCIUTCIBHBIX
YCTPOMCTB.

Omeem: I'emepozennvie (2ubpuonsvie) vituucieHus

7. Haunbouiee monyisipHO# HA TEKYIMI MOMEHT I'€TePOreHHOM CBSI3KOM SBJISICTCSI
Omeem: CPU + GPU

8. IIpu KakoM 3aKOHE MapauIeIbHBIX BHIYMCICHUN 00bEM BBIYMCICHUN HE U3MEHSCTCS, a
riaaBHas 1eib pacumpenus BC — cokpaTtuTb BpeMsi BBIYUCICHUN?
Omeem: 3axon Amoana.



9. Ilpn kakoM 3aKOHE TapaUICIBHBIX BBIYUCICHUN BPeMsI BBIYUCICHHI C PACHIHPEHHEM
CUCTEMBI HEe MEHSETCS, HO MPHU 3TOM YBEITUUYNBAETCs 00BeM pelraeMoi 3aaayuu?
Omeem: 3axon I'ycmagpcona.

10. I1pu kakoM ypoBHE TTapajieIu3Ma BBITTOJTHEHHE KOMaH bl pa3iesseTcs Ha ¢asbl, a (hasbl
HECKOJIbKUX COCEIHMX KOMaHJ MOT'YT OBITh MEPEKPHITHI 32 CUET KOHBEWepUu3auu?
Omeem: Mukpoypoesens

11. Knaccuueckas poH-HeitmanoBckas BM cornacuo knaccudukanuu OirHHA OTHOCUTCS K
KJIacCy .
Omeem: SISD

12. Tereporennas BC, a umenno cBsska CPU+GPU cormacHo knaccudukanun OauHHA
OTHOCHUTCS KJaccy
Omeem: SIMD

13. — 3TO TPOIIECCOP, B KOTOPOM OMNEpaHIaMU HEKOTOPHIX KOMAaHJ MOTYT
BBICTYTIATh YIOPAIOYCHHBIE MACCUBBI TAHHBIX — BEKTOPHI.
Omeem: Bexmopuuwtit npoyeccop

14, coctouT u3 (yHKUHOHANBHBIX O5M0KOB (PDB), KoTOpBIE JOrHMYEcKH
CKOMITOHOBAHBI B MaTpUIly U PabOTAIOT CHHXPOHHO, TO €CTh MPHUCYTCTBYET TOJIBKO OIAMH MOTOK
KOMAH/I JIJIsl BCEX.

Omeem: Mampuunwlii npoyeccop

15. Ha3bIBAIOT CIIEIIUAIM3UPOBAHHBIN ITPOIIECCOP, PEATM30BAHHBIN Ha 0a3e
acCOILIMaTUBHOI0 3allOMUHAIOUIETo ycTporcTa (A3Y).
Omeem: Accoyuamuenovim npoveccopom (AIl)

16. Kakue apxutextypsl namsata BC Bbl 3HaeTe?
Omeem: UMA, NUMA, COMA, DSM, NORMA

17. Kakyioo apXuTEeKTypy MOXKHO paccMaTpuBaTh KaK CTaTUYECKYIO CYIEPCKAISIPHYIO
APXUTEKTYPY
Omeem: VLIW-apxumexmypy

18. — IPOrpaMMHBIN HHTEpdEc I mepeaadn nH(GopMaIiuy, KOTOPBIH MTO3BOJISIET
0OMEHUBATBhCS COOOIICHUSMH MEXIY IPOIECCAaMH, BBIMOJIHSIIONIMME OHY 3amady B BC ¢
pacrpeeneHHOMN MaMAThIO.

Omeem: MPI

19. - 3TO MPOTrpaMMHO-aIapaTHas apXUTEKTypa MapauIeIbHBIX BBIYHACICHHH,
KOTOpasi TO3BOJISIET CYIMIECTBEHHO YBEIMYUTH BBIUMCIUTEIBHYIO TTPOU3BOIUTEIBHOCTE Oaroaaps
M CITOJIb30BAaHUIO Tpaduueckux mporeccopoB ¢pupmbl Nvidia

Omeem: CUDA

20. Yro sBasiercst enuHUIICH BeITOTHEeHH mporpaMMbel B CUDA?
Omeem: Tpeo (Thread), nomok, numep


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

21. OObenuHEeHNE MOTOKOB, KOTOPOE BBIIOJIHSETCS LEINKOM Ha OJHOM SM (IIOTOKOBOM
MYJIBTUIIPOLIECCOPE) HA3bIBAETCS
Omeem: bnok (Block)

TunoBbIe TECTOBbIE BOIIPOCHI:

Bomnpoc 1

Jlna kakux yeneit ucnonwvsyromcea BC (Oonyckaemces mMHodicecmeennblii 6b100p) -
+a) 17151 OBBIIICHUS HaJIe)KHOCTH cpencTB BT;

0) 171s co3MaHusl CHCTEMBI aBTOMATH3AI[UH TTPOTPAMMHUPOBAHUSE

B) JUISI 00OBbEIMHEHU ST HECKOJIBKUX KOMITBIOTEPOB;

+T) JUI JOCTHKEHHS CBEPXBBICOKOI MPOU3BOAUTENEHOCTH.

Bomnpoc 2

Botuucnumensnaa cucmema Ha3vleaem ca MHO2ORPOUECCOPHOIL, eCIU:

a) OHAa COACPKUT HECKOJBKO MPOIIECCOPOB, pabOTAIONIMX ¢ O0IIel OnepaTUBHOM MaMsIThIO,
U yIPAaBIISETCS pa3HbIMU ONEPAlMOHHBIMU CUCTEMaMU;

0) cOIepKUT HECKOJIBKO IPOLIECCOPOB;

+B) OHa COJIEPKUT HECKOJIBKO IMPOIIECCOPOB, pabOTAOIIUX ¢ OOIIEH OnepaTuBHOM MaMATHIO,
1 YIPaBJISETCS OJTHOM OOIIel orepaliMOHHON CHCTEMOM

I') OHAa COJEPKUT HECKOJBKO IPOLIECCOPOB, PabOTAIOUIMX C pa3/ebHOM OnmepaTHBHOM
NaMsAThIO, U YIIPaBJIseTCs OJJHOM o0uIel onepalioOHHON CHCTEMOM.

Bomnpoc 3

Buvluucnumenvnaa cucmema, komopas cooeprcum neckoivko IBM, karcoas uz komopuix
umeem ceoro OIl u pabomaem noo ynpaenenuem ceoeil ONepayuoOHHOU CUCH EMbL:

a) MHOT'OITPOLIECCOPHOM;

0) OTHOPOTHOM;

B) CHEI[MaTN3UPOBAHHOM;

+T) MHOIOMAIIMHHOM.

Bomnpoc 4

B kakux cucmemax omoenvnuvie IBM naxooamca na 3HauumenbHulX paccmoAHUAX U
oOmenusaromcea uHgopmayueil no KAHANAM CBA3U Uepe3 CHEYUAIbHYI0 annapamypy 6
nocneoosamenbHom Kooe?

a) HEOITHOPOAHBIX;

0) yHUBEPCAITbHBIX;

B) JICLICHTPAIM30BaHHBIX;

+T) pacpeae/IeHHbIX.

Bompoc S
Ilpeocmagumenamu Kako2o Kiacca aAénamcea Kiaccuueckue oun-neimanosckue BM
+a) SISD;
6) MISD;
B) SIMD;
r) MIMD.

Bomnpoc 6
Bviuuchumensnaa mawuna Kakou — apXumekmypuvl NO3801A10M  GbINOIHAMb OOHY
apugmemuueckyro onepayuio cpazy Ha0 MHOZUMU OAHHLIMU — IJIEMEHMAMU 6EKMOpa.



a) SISD;
6) MISD;
+B) SIMD;
r) MIMD.

Bonpoc 7

Umo maxoe mnozosaoepuwlii npoyeccop?

a) 9TO TPOLIECCOp, COJIEpKalMii 1Ba U 0OJee BBIUMCIUTEIBHBIX SIpa Ha HECKOIBKHX
MPOLIECCOPHBIX KPUCTAIIIAX;

0) ATO IEHTPATBHBIN MPOIECCOpP, CONEPKAIIUM YeThIpe U OoJiee BBIUYMCIUTENBHBIX sIpa Ha
OJIHOM MPOLECCOPHOM KPUCTAILJIE UJIU B OTHOM KOPITYCE;

B) 3TO LIEHTPAJIbHBIN MPOIECCOp, COACPKAIIUN OT ABYX /10 BOCBMHU BBIUMCIUTEIBHBIX S/Ipa
Ha OJTHOM MPOIECCOPHOM KPHUCTAJUIE UJIK B OJTHOM KOpITyCe.

+T) 3TO LEHTPAIbHBIA MPOIECCOp, COAEpKAIIUM ABa W 00Jiee BBIUUCIUTENBHBIX sIpa Ha
OJIHOM MPOLECCOPHOM KPHUCTAJIJIE UJI B OJTHOM KOpITyCE.

Bomnpoc 8

TI'nagnvle mpebosanus K cynepKoHeeiuepHbimM RPOUeccopam:

a) BO3MOXKHOCTh PealM3ailiy ONepaiiy B KOKIO0H CTYIIEH! KOHBelepa Han0oJiee CII0MKHbIMH
TCXHHUYCCKUMHU CPECACTBAMMU ;

0) pa3sHOCTh 3aJIEPXKKHU BO BCEX CTYICHSIX;

+B) BO3MOXHOCTh pealIi3al[iH ONEPALMH B KX I0M CTYIICHH KOHBeHepa HanboJiee MpoCThIMA
TCXHUYCCKUMHU CPECACTBAMMU ;

+T) OIMHAKOBOCTH 33]ICPIKKH BO BCEX CTYICHSIX.

Bomnpoc 9

Ykarcume nedocmamku cynepxongeiiepnuvix npoueccopos

+a) BO3pacTaeT BEPOSTHOCTh KOH(MINKTOB;

+0) moposke 00X0aUTCs OMMOKa PEACKa3aHusl IePexoa;

B) HEOOXOJMMOCTh CHHXPOHHOTO MPOABMKEHHS KOMaH/ B K&KJIOM U3 KOHBEHEPOB;
+ T') YCIOXKHSIETCS JIOTHKA B3aUMOJICHCTBHS CTyTIEHEH KOHBelepa.

Bomnpoc 10

3a cuem ueco docmuzaemcsa 00OHOBPEMEHHOE GbINOIHEHUE Doslee yeM 0OHOU CKANAPHOU
KOoManowt?

a) 3a cuet BKItOYeHUs B cocTaB {11 HECKOIBKIX CBSA3aHHBIX (PYHKIIMOHATBHBIX OJTOKOB;

0) 3a cuer BiroueHHs B coctaB [[I1 omHOro pyHKIIMOHAIBHOTO 010K,

B) 3a cueT uckioueHus u3 cocrana L{I1 pyHKIIMOHATBHBIX OJIOKOB;

+T) 3a cuer BKIOUeHUS B cocTaB L[] HECKONBKMX CaMOCTOSITENbHBIX (PYHKIIMOHATBHBIX
0JIOKOB.

Bomnpoc 11

T'unepnomokogas mexnonozus smo —

+a) mpuMep pearn3aliy U1eu NapaJuIeIbHOH MHOTOTIOTOYHOCTH;

0) MUHMMAaJIbHAA 3arpy3ka (pyHKIIHMOHAIBHBIX OJIOKOB IIPOIIECCOpPa;

B) TEXHOJOTHs (OPMHUPOBAHUS TAKUX KOMAHJ, KOTOpBIE MPOLECCOP MOT Obl BBIIOIHSITH
II0CIIEZI0BATEIbHO;

I') TEXHOJIOT U, KOTOPasi OpPraHu3yeT MOCTYIIEHNE B3aMMO3aBU CUMBIX KOMaH 1.

Bonpoc 12
Ykasxcume coemecmmno ucnonvzyemole pecypcol npu 2unepnonoKoeoil mexHonNo02uu.
a) Joruveckue OJI0KH;



0) TOTOKM KOMaHI;
+B) QYHKIIMOHATBHBIE (MCIIOJHUTENBHEIE) OJIOKH;
T') peCypChl BEIYHCIUTEIBHOTO SI/Ipa.

Bonpoc 13

YTo MCIONB3YIOT ISl MOMACPIKAHUS ABYX IMOJTHOCTHIO HE3aBHCHMBIX ITOTOKOB?
a) KII-TIaMSTh;

0) pa3zenbHbIe PeCypChl;

B) COBMECTHO UCIIOJIb3yEMbIE PECYpPCHI;

+T) 1yOnUpoOBaHHbBIE PECYPCHI.

Bomnpoc 14

B kaxux BC Kaxcowlii npoyeccop umeem ceoi0 JNOKAIbHYI0 RAMAMbL C J1OKATbHHIM
aopecnvim npocmpancmeom?

+a) ¢ pacmipeneIeHHON MaMsThIO;

0) ¢ oOIIel MamMsThIO;

B) C THOpUAHON MaMSIThIO;

T') C pa3feNsieMOl aMsThIO.

Bomnpoc 15

B gviuucnumensusix cucmemax ¢ oouieii namMAmMosio. ..

a) 3Ha4YeHME, 3alMCAHHOE B MaMATh OJHHUM H3 IIPOLIECCOPOB HEAOCTYIHO IS JIPYroro
IpoIIeccopa;

0) mamsTh (U3MYECKH paclpeseieHa MO PasIHMYHBIM YacTsM CHCTEMbI, HO JIOTHYECKH
paznensema;

+B) 3HAYCHHUE, 3alMCAHHOE B MaMATh OJHHUM M3 IMPOIIECCOPOB, HAMPIMYIO TOCTYIHO JIs
JPYToro MpoIeccopa;

I) KaXAbli POIECCOP UMEET CBOK JIOKAJIBHYIO IaMATh C JIOKAIbHBIM aJIPpECHBIM
IIPOCTPAHCTBOM.

Bonpoc 16
IIo0 cummempuunvim 00CMYnomM K namamu nonumaemcs cieoyiowee (Oonyckaemcs
MHOHCECm8eHHbLLL 8b100D):
+a) paBHBIE MPaBa BCEX MPOIECCOPOB Ha JOCTYII K MTaMsITH,
+0) o/lHa M Ta K€ ajpecalys I BCEX DJIEMEHTOB ITaMsATH
B) pa3HOE BpEMs IOCTYIa BCEX MPOIECCOPOB CUCTEMBI;
+T) paBHOE BpeMs JIOCTYIIa BCEX MPOIECCOPOB CUCTEMBI,

Bonpoc 17

Kax  nasvigaromca  cucmemol, 6 KOmopelx 6  Kauecmee OnepamueHoil
RAMAMU UCROIL3YEM CA MONbKO NOKATbHAA KIUI-RAMAMb RPOUECCOPO8?

a) cc-NUMA-cuctemsi;

6) ncc-NUMA -cucremsr;

+B) COMA -cucTemsl,

r) UMA

Bomnpoc 18

Bepno nu ymeeporcoenue: B MPI cyuwiecmeyrom kak shared, mak private nepemennsvie?
a) Ma;

+0) Her



Bonpoc 19

Ymo npueooum K max Hazvleaemoii npooieme Kozepenmuocmu?
a) HECKOJIBKO YPOBHEH KAIII-TIaMSATH

+0) ocHaleHNe KaXKA0Tro MpoIeccopa JTOKaTbHON KAII-TaMSThIO;

B) oOpallieHre MPOIECCOPOB K 001l mamsITu;

I') BCE MEPEUHCIEHHOE BEPHO.

Bonpoc 20

Ha3zoseume xapakmepucmuKku CuMMempPUIHbIX MYJ1bMURPOUECCOPHBIX CUCHIEM.
a) HE BCE MPOIECCOPHI CIIOCOOHBI BHIMIOIHATH OJIMHAKOBBIC (DYHKIIHH;

+0) 2+ mpoIeCCOPOB COMOCTAaBUMOM MPOU3BOJUTEIILHOCTH;

+B) M000H M3 TPOIIECCOPOB MOKET OOCITYKUBATh BHEIIHUE ITPEPHIBAHUS,

+T) pa3HOe BpeMsi IOCTYIIa K MaMsTH JF000T0 Impoiieccopa.

Bonpoc 21
Heoonopoouwtii eévtuucaumenvbHulilt Kiacmep — Imo:
a) Kiactep, y3lbl KOTOPOTO HWMEIOT  pa3Iu4yHble  IPOLIECCOPBl  TOJNBKO IO

IMPON3BOANTCIIbHOCTH,

6) KJIACTECP, Y3JIbl KOTOPOI'O UMCHOT OJJMHAKOBBIC I10 ITPOU3BOJUTCIIBHOCTH U 110 APXUTCKTYPC

IPOLIECCOPHI;

B) KJIaCTep, Y3JIbl KOTOPOTO UMEIOT Pa3IUyYHbIE MPOIECCOPHI TOIBKO MO apXUTEKTYPE;
I') KJjactep, y3Jbl KOTOPOrO HMMEIOT pa3IMyHble IO NPOU3BOAMTEIBHOCTH W/WUIH IO

APXUTEKTYPE MPOLIECCOPBI.

Bonpoc 22

Ilo kakum ocodennocmam ulYUCTUM ESILHYIO CUCHeMY RPpUYUCaAom K Kiaccy MPP?

a) CUCTeMa TJI0X0 MacIITabupyeTcs;

+0) BBIYMCIMTENBHBIA y3ed O00JaJaeT BCEeMHM CpEACTBAMH JUIsi  HE3aBHCHMOIO

(GYHKIIMOHUPOBAHUS;

B) OIWH Y3€JI COACPKUT ceTeBoi azarrep, HCHOHLSyeMLIﬁ JJIA O6’LCI[I/IHCHI/I$I OCTaJIbHBIX

+1) paboTa cUCTeMBbI KOOPAMHHUPYETCS T1aBHOU BM (X0CT-KOMITBIOTEPOM).

Bonpoc 23
Umo ooweco y knacmepuoit evtuucaumentvhoi cucmemuvt c MPP?
a) y31bl KJIAaCTEpPHOM CHUCTEMbl — 3TO HE CIEIUAIU3UPOBAHHbIE YCTPOUCTBA,

IIPUCIIOCOOJIEHHBIE 110 MCcTIoNb30Banue B BC;

+0) TOT K€ MPUHIIKI paclpeeICHHOMN TaMsTH;
+B) OOJIBINON MOTEHIIHAI [T MACIITAOUPOBAHUSI CHCTEMBI;
T') B €IMHYIO CHCTEMY MOTYT OOBEIUHSTHCS Y3716 Pa3HOT'O THIIA.

Bonpoc 24

Hazoseume npeumywecmea SMP-cucmem.

+a) 0TKa3 OJTHOTO U3 KOMIIOHEHTOB HE BEJIET K OTKa3y CHUCTEMBI;
+0) TpPOM3BOIUTEIHHOCTE;

B) YHCJIO MPOIIECCOPOB B CUCTEME U3MEHUTD HENb3S;

I') BCE MePEUHCICHHOE.

Bomnpoc 25
Hazoeume o0cCHOGHbBle NPUYUHBL NOAGNEHUA CUCHEM C MACCO80U NAPAJIENbHOU

oopadbomkoi.

+a) HeoOxoaumMocTh mocTpoeHust BC ¢ ruranTckoi mponu3BOUTEILHOCTHIO;
10



0) cTpemieHMe pa3IBUHYTh TIpaHullbl IpousBoictBa BC B OonblioM JuamnasoHe
MMpONU3BOAUTCIIBHOCTU U CTOUMOCTH ;
B) HET BEPHOI'0 OTBETA.

Bonpoc 26

Kaxum oopazom ocywecmensemca npozpammuposarnue ¢ nomouipto OpenMP?
a) C MIOMOIILI0 HOBBIX BCTPOCHHBIX (PYHKITUI;

+0) ¢ TOMOIIIBIO HOBBIX BCTPOCHHBIX (DYHKIIHH U JJUPEKTHUB;

B) C IIOMOIIBIO HOBBIX BCTPOCHHBIX PYHKIUW, TUPEKTUB U TUITOB.

Bonpoc 27
Jupexmuea parallel ¢ mexunonozuu OpenMP:
a) 3aIyCKaeT IUKJI Ha HECKOJIbKUX MapajlIeIbHbIX TTOTOKAX;
+0) 3amycKaeT Ko/l B HECKOJIBKHMX MapajlIebHbIX IOTOKAX;
B) 0003HaYaeT KPUTHUYECKYIO CEKLIHIO;
r) o0o3HavaeT 0aphep CHHXPOHHU3AIMY MMapauIeIbHBIX TOTOKOB.

Bonpoc 28

Kaxue ¢pynkyuu evinonnaem kpumuueckasn cexyusn ¢ OpenMpP?
+a) BIycKaeT He 60jiee 0JJHOTO ITOTOKa OJJTHOBPEMEHHO;

0) BIyCKaeT TOJBKO MacTep MOTOK;

B) BKJIFOUAET PEKUM BHICOKOTOYHBIX BHIYMCIICHHIA;

I') ABJISIETCS MapajuIeIbHBIM aHajgorom try-catch.

Bomnpoc 29

Ymo maxoe ycmpoiicmeo 6 mepmunax CUDA?

a) sapo GPU,

+0) rpaduyueckuii yCKOPUTEIIb;

B) YCTPOMCTBO, YIIPABJISIONICE TTPOI[ECCOM BBITOJIHECHHUS U KOMITUJISIINH;

Bonpoc 30

Ymo makoe xocm?

a) sapo GPU;

0) rpaduueckuii yCKOPHUTEIb;

+B) YCTPOICTBO, yIPABJISIOIIEE MPOLECCOM BBITIOTHEHHS H KOMITHIISAIUY;

Bonpoc 31

Kak ocywecmensemca KOMRUNAYUA U 6bINOJIHEHUE RPOZPAMMbL, HARUCAHHOU C ROMOULBIO
mexnonozuu CUDA?

a) MporpamMma KOMIUJIUPYETCS U BBITTOJTHICTCS MOTHOCThIO Ha GPU;

+0) mporpamma komnumpyercs Ha CPU, Beimonnsercs na GPU;

B) 4acTh nmporpammsel kommuupyetrcs Ha CPU, yacts — GPU, Beinonnenue Bceraa na GPU.

Bonpoc 32

Kakout u3 nepeuucineHnvlx cnoco6oé pacnapannenuéanus Hauboee ONMUMATbHBLIL 6
O0o1vuuncmee ciyyaeg?

a) 1Mo Trpuaam
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0) o OsoKaMm;
B) 10 TPEAaM;
+T) mo G;10KaM U Tpenaam;
1) BC€ BMECTe.

Bonpoc 33

Bepuo nu ymeepowcoenue: Ilpu pabome c onoxupyrowyumu gyuxkyusmu MPI moincem
603HUKHYMb MYNUKOBAS CUMY AU

+a) [la;
0) Her

4.1.2. Komnerennus OIIK-2

Kon PesyabTaTsl ocBoenust OINIOIIT
KOMIIeTeHIIMH Coaep:kaHue KOMIeTeHIUH
CrocobeH pa3pa0aTbiBaTh OpPUTMHAIBHBIE ANTOPUTMBI W IPOrpaMMHBIE
OIIK-2 CpEIICTBA, B TOM YHCIIE C HUCIIOJb30BAHUEM COBPEMEHHBIX MHTEIUIEKTYaIbHBIX
TEXHOJIOTHH, U pereHus NpodecCHOHATBHBIX 3a/ay.

OIIK-2.1. IIpoekTtupyer W pa3padarbiBaeT OPUTrHHAJIbHbIC AJTOPUTMbI H
NPOrpaMMHBbIe CPeACTBA sl pelieHus NpodeccCHoOHANBHBIX 32124

Tunosbie BONPOCHl OTKPHITOr0 THIIA:

1. — MpOrpaMMHBIN UHTEpdec I epenadr HHPOpPMaLi, KOTOPbIH MTO3BOJISET
OOMEHMBAThCA COOOIECHUSAMHU MEXAy IpolleccaMy, BBIMOJHSIOMMMHU OAHY 3amady B BC ¢
pacnpenesreHHON NaMAThIO.

Omeem: MPI

2. - 3TO NIPOrpaMMHO-amIlapaTHas apXUTEKTypa NapaJUICIbHBIX BBIYUCICHUM,
KOTOpasi TO3BOJIET CYIIECTBEHHO YBEIMYUTH BBIUMCIUTENBHYIO TPOU3BOIUTEIBHOCTE Onaroaaps
M CIIOJIE30BAaHMIO Tpaduaeckux mporeccopoB ¢pupmbl Nvidia

Omegem: CUDA

3. - Mepa OTHOIIEHUSI 00beMa BBIYHUCICHUI, BHIMOJHEHHBIX B MapalIebHON
3a/aye, K 00beMy KOMMYHHKAITUH.
Omeem: I'panynapnocme

4. — 2TO CHUCTE€Ma IoOKa3aTelied, MO3BOJIAIOLIAs OLIEHUTh MPEUMYIIECTBa,
noJiydaeMble TpH MapajielbHOM peIIeHWH 3aJayd Ha N Ipoleccopax, MO CPaBHEHUIO C
MOCJIeI0BATENbHBIM PEIICHHUEM TOM K€ 3a/1a4i Ha €MHCTBEHHOM IPOIIECCOPE.

Omeem: MempuKku napanneabHvix bl4uci1eHUR

5. OrtHolleHHWE BpeMEHHU, 3aTpauMBacMOro Ha IPOBEJECHHUE BBIUHUCIECHUNH Ha
onHonpoueccopHoit BC, ko BpeMeHH pelieHns TO! K€ 3aa4d Ha NapajulesIbHOM N-IpOLECCOPHOI
CHUCTEME Ha3bIBACTCS

Omeem: Yckopenue
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6. — BBIUUCIIEHUS C HCIIOJIB30BAaHUEM PA3HOPOJIHBIX BbIYHCIMTEIbHBIX
YCTPOMCTB.
Omeem: I'emepozennvie (2udpuonbvle) 6bivucIeHUA

7. Haubornee nmonysipHOil Ha TEKYIMI MOMEHT I'€TepOreHHON CBS3KOM SBIISACTCS
Omeem: CPU + GPU

8. IIpu KakOM 3aKOHE IMapaJICIIbHBIX BBIYUCICHHI 00beM BBIYMCIICHHI HE W3MEHSETCs, a
riaBHas nenb pacmmpenus BC — cokpaTuTb BpeMs BBIYMCICHUH?
Omeem: 3axon Amoana.

9. Ilpun kakoM 3aKOHE INapajUIebHBIX BBIUYMCIEHUIN BPEMsI BBIUYMCIEHUI C PACHIMPEHUEM
CHCTEMBI HE MEHSIETCS, HO TP 3TOM YBEIMUUBAETCS 00bEM pelaeMoi 3a1aun?
Omeem: 3axon I'ycmagpcona.

10. ITpu xkakoM ypoBHE NapaJijiesni3Ma BhIIOJHEHE KOMaH /bl pa3zensercs Ha ¢asbl, a (a3l
HECKOJIBKUX COCETHUX KOMaHJ MOTYT OBbITh IIEPEKPBITHI 38 CUET KOHBeWepu3auu?
Omeem: Mukpoypoeeno

11. Yro sBnsiercs equHUIIEH BhIMOHEHUS mporpammbl B CUDA?
Omeem: Tpeo (Thread), nomoxk, numep

12. O0bearHeHnE MOTOKOB, KOTOPOE BBIMOJIHAETCS LIETUKOM Ha OAHOM SM (IIOTOKOBOM
MYJIBTUIIPOLIECCOPE) HA3bIBAETCS
Omeem: bnok (Block)

TunoBbIe TECTOBbIE BOIIPOCHI .

Bomnpoc 1

Kakoii yposenv napannenuzma ocywyecmenaemcsa nymem 00HO8PEMEHHO20 GbINOTHEHUS
HEeCKOIbKUX He3A6UCUMbBIX 3A0AHUIl HA PA3HBIX NPOUECccopax, KOmopwvle, NPpaKkmuuecKu, He
e3aumooeiicmeysa Opyz ¢ Opyzom. Imom YpOoGeHb Peanu3yemcs HaA MHOZONPOUECCOPHBLIX U
muozomawmunnvix BC.

a) ypOBEHb IIOTOKOB;

+0) ypOBEHB 3aJaHUI;

B) MUKPOYPOBEHb;

T') ypOBEHb KOMaH /T

Bonpoc 2

Kakum obpazom ocywecmensemca npozpammuposanue ¢ nomouipto OpenMpP?
a) C TIOMOIIIBIO HOBBIX BCTPOCHHBIX (DYHKIIHIA;

+0) ¢ MOMOIIIBIO HOBBIX BCTPOEHHBIX QYHKIIUHU U TUPEKTHUB;

B) C IOMOIIIBIO HOBBIX BCTPOCHHBIX (PYHKIHH, TUPEKTHB U TUIIOB.

Bomnpoc 3

Ymo maxoe nomok ¢ OpenMP? B uém 3axmouaemca pasnuya mexcdy master u slave
nomoxkamu?

a) ITOTOK — 3TO 3K3EMILIAP NPOIrpaMMbl, BCC ITIOTOKH PABHBI;
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0) MOTOK — 3TO FK3EMILIAP MPOrpaMmbl, Master moTok ymnpagsiser slave morokamu;

B) IIOTOK — 3TO 000COOJICHHAsI KONTUS Habopa KOMaH]T BMECTE CO CBOMM CTEKOM, BCE MOTOKU
paBHBI;

+T) TOTOK — 3T0 000Cc00IEHHAs KoMKl HAbOpa KOMaH 1 BMECTE CO CBOMM CTEKOM, Master moTok
ympasisieT Slave morokamu.

Bomnpoc 4
Jupexmuea parallel ¢ mexnonozuu OpenMP:
a) 3aITyCKaeT UK Ha HECKOJIBKUX MapalIeIbHBIX TTOTOKAX;
+0) 3amycKaeT KoJ B HECKOJIbKUX MMapajlIeJIbHbIX TOTOKAX;
B) 0003HaYaeT KPUTHIECKYIO CEKITUIO;
r) o003HayaeT 6apbep CHHXPOHU3ALMH MapaJIebHBIX TOTOKOB.

Bomnpoc 5

Boioepume ece oowvexmur OpenMP, komopwie noseonawom ynpasname HACMPOUKAMU
Koiuuecmea nomoKoe.

a) orms threadprivate;

+0) omrrusa NUM_threads;

+B) ynkumst omp_set_num_thread;
r) nupekTuBa single.

Bonpoc 6

Yem moaudukarop firstprivate oramuaercs or moaudukaropa lastprivate ¢ OpenMP?
a) firstprivate 3agaér 3HaueHUe IepeMEHHOM TOJIBKO B IIOTOKEe-MacTepe, a lastprivate — Toibpko
B IO JYMHEHHOM TIOTOKE;

+6) firstprivate 3agaér 3HaueHue mepeMeHHOM MMPHU BXOJIE B IMOTOK, a lastprivate — ua BeIxoje
U3 TIOTOKA,;

B) firstprivate oOHyssleT 3Ha4YeHME MEPEMEHHOM TOJILKO B TOTOKe-Mactepe, a lastprivate —
TOJIBKO B HOI[LII/IHéHHOM IIOTOKCE,

F) HHYCM HC OTJIMYAarOTCA,

Bomnpoc 7

Boioepume sepnvie ymeepaicoenusn 06 onyuu reduction ¢ OpenMP.

a) OMIIUA paclapaylieIuBaeT IIUKIIbI;

0) omIus pacrapaieTMBacT yCIOBHBIC ONIEPATOPHI;

+B) OINIMS BRIMOJHSET yKa3aHH YO ONEPAIMIO Ha BBIXO/IE U3 IMapaJuIeIbHON 00IacTH;
T') ONIKSI BBITIOIHSAET OYMCTKY MTEPEMEHHBIX Ha BBIXO/IE U3 apajIebHOM 00acTu.

Bomnpoc 8

Kakue gyynxyuu evinonnsem kpumuueckasn cexyus ¢ OpenMp?
+a) BImyckaeT He 0oJiee OJJHOT0 MOTOKA OTHOBPEMEHHO;

0) BIyCKaeT TOJIbKO MacTep MOTOK;

B) BKJIFOYAET PEIKUM BBICOKOTOYHBIX BHIYMCIICHHIA;

T') SIBJISICTCS TIapaJlIe)IbHBIM aHajiorom try-catch.
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Bonpoc 9

Ykaotcume cnocoowvl, komopvimu yuacmok Kooa napaineivbHoi RPozPamMmsl MOHCem Oblmb
GbINOIHEH M OJIbKO 0OHUM HOM OKOM.

+a) nupektusa Single;

+0) mupekTusa if;

+B) nupekTUBa Master,

r) GyHkuus omp_set _num_threads.

Bonpoc 10

Kaxue cywiecmeyrom pexcumsvl naaHuposanus pacnapaiieiuéanus umepayui yurkia?
a) deferred — oTJI0KeHHBII PEXKUM (3aBUCUT OT IPHUILICIIINX JaHHBIX);

+0) statiC — cratiueckoe pacrpeaeeHe 0 KOJTMYECTBY HTEPaIUii;

B) lazy — nenuBoe pacnpenenenue (paBHOMEPHO-CITydaliHOE);

+r) guided — ynpaBisiemoe pacnpezienieHue (B 3aBUCMOCTH OT Harpy3Ku).

Bomnpoc 11

Kak pabomaem 6apvep?

a) BIIyCKaeT TOJIbKO MEPBBIi MOTOK;

0) BITycKaeT TOJIBKO MacTep MOTOK;

B) BITYCKAa€T MEPBBIH MOTOK, *KIET 3aBEPILICHU S, BITYCKAET CIEAYIOIINI;

+1) %KIET, MOKa BCE IMOTOKH MOJIOUIYT K HEMY, ITOCIIE BITyCKAET BCEX OJTHOBPEMEHHO.

Bonpoc 12

Ymo maxoe ycmpoiicmeo 6 mepmunax CUDA?

a) sapo GPU;

+0) rpaduueckuil yCKOPUTEIb;

B) YCTPOICTBO, YIPABIISOLIEE MPOLECCOM BBITIOIHEHUS U KOMITHIISIINH;

Bonpoc 13

Ymo maxoe xocm?

a) supo GPU,

0) rpaduyecKkuii yCKOPHUTEID;

+B) YCTPOICTBO, yIPaBJISIOIIEe MPOLECCOM BBITIOTHEHHS H KOMITHIISIUN;

Bonpoc 14

Ymo maxoe aopo (kernel)?
a) sapo GPU;

0) rpaduuecKuii yCKOPHUTEIb;
B) CPU,

+1) mporpamma Ha CUDA.

Bonpoc 15

Kak ocywecmensemca KOMRUNAYUA U 8bINOJIHEHUE RPOZPAMMbL, HARUCAHHOU C ROMOULBIO
mexnonozuu CUDA?

a) IporpamMma KOMITHIJIMPYETCS M BBITTOJIHSIETCS TOTHOCTRI0 Ha GPU;

+06) nporpamma komnuiupyercs Ha CPU, Beinonnsercs na GPU;

B) 4acTh nporpammsl komnunupyercs Ha CPU, gacte — GPU, BeimonHenue Bceraa Ha GPU.
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Bonpoc 16

Kakoli 13 mnepedyucieHHBIX CIOCOOOB pacmapaiienuBaHusl HauOojiee ONTHMAJIBHBIA B
OOJIBIIMHCTBE CiIy4yaeB?

a) 1o rpuaam

0) o 6soKamMm;

B) I10 TpEAAM;

+T) 110 OJIOKaM U Tpenam;

1) BCE€ BMECTeE.

Bomnpoc 17

Bepno au yrBep:kaenue: B MPI cymecrByior kak shared, Tak private nepemennnie?
a) Jla;

+0) Her

Bonpoc 18

Kaxum o6pa30M MOKHO CITPOCKTHUPOBATH HA IJIOCKOCTb TCKYLICC ITOJIOKCHUEC TPCZia B 01oke?
a) int threadld = blockldx.x + thread ldx.x;

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

B) int threadld = blockldx.x * blockldy.x + thread Idx.x * thread ldy.x;

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

Bomnpoc 19

Kaxue napamempot ucnonv3yromces npu 3anycke saopa?

a) grid, block — komu4ecTBO O6J10KOB B TPHUJIE U TOTOKOB B OJIOKE;

+6) grid, block, mem, stream - komudecTBO OJOKOB B I'pHJE, TOTOKOB B OJIOKE, 00BEM
JIOTIOJHHUTENBbHOM Shared-mamsiTi, ITOTOK BBI30Ba;

B) mem, stream - 00bEéM TOMOTHUTEIBHOM Shared-maMsTH U MOTOK BBI30BA,;

r) dev, mem, block — HOMep ycTpoiicTBa, KOJIMUYECTBO BBIACISIEMON MaMiTH Ha OJIOK,
KOJIMYECTBO MTOTOKOB B OJIOKE.

Bomnpoc 20

Bepno sm yrBep:xknenue: Ilpu paGore ¢ Ogokupyromumu pynxkuuasmu MPI moxer
BO3HMKHYTh TYNIMKOBAasl CUTyalus

+a) [la;
0) Her
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4.2. Ilpome:xkyrouHasi aTrecTanus B GopMe KypcoBOT0 NPOEKTA

PesyabTaTel ocBoenust OIIOII

Kon M
Conep:xkanne KoMneTeHIUI

KOMIICTCHIHHA

Crnoco0eH pa3padaTbiBaTh OPUTHHAJIbHBIE AJTOPUTMbI H IPOTPAMMHBIE
OIK-2 CpeAcTBa, B TOM YHCJIe ¢ HCMOJIb30BaHHEM COBPEMEHHbBIX
HHTEJUIEKTYaJbHBIX T€XHOJIOTHI, /15 pemeHns npogecCHOHAIBLHBIX 3a/1a4;

OIIK-2.1. [IpoekTupyeT U pazpabaTbiBaeT OPUTMHAIBHBIE AITOPUTMBI U IPOTPAMMHBIE CPEACTBA
JUIS petieHust TpogecCHOHATBHBIX 33134

CriocobeH pa3pabarbiBaTh KOMIOHEHTHI IPOrPAMMHO-aNapaTHRIX KOMILJIEKCOB

OIIK-6
00paboTku nHGOPMAIIMU U ABTOMATU3HUPOBAHHOTO TPOCKTUPOBAHUSL.

OIIK-6.1. TIpoektupyer u pa3pabaTbiBaeT KOMIIOHEHTHI MPOTPaMMHO-AMaPaTHBIX KOMITJIEKCOB
00paboTku nHpOpMAITHT

Tunosoe 3ananue 1J1s1 KypcoBoii paGoThl 10 AMCHUIINHE:

['maBHO# 1eNBI0 HATMCAHUS KYPCOBOTO MMPOEKTA SIBJISIETCS MPOBEPKA YCBOCHHS CTYACHTAMU
3HaHWH B OOJIACTH WCITOJIB30BAHMS BBIUMCIUTEIBHBIX CHCTEM JUIS JOCTHKCHHUS CBEPXBBICOKOM
POU3BOIUTEIBHOCTH, TOJIYYCHHE MPAKTUIECKOT0 OIBITA IIPOT PAMMHPOBAHISI MHOT OIIPOIIECCOPHBIX
CHUCTEM C 00IIIeH MaMAThIO U TpaduIeCKIX MPOIIECCOPOB C UCIOMB30BaHueM TexHomoruit OpenMP u
CUDA (usiu OpenCL).

Tema kypcoBoro mpoekta: «lIlapayienbHble BBHIUMCICHUS C UCIOJIB30BAHUEM TEXHOJIOT M
OpenMP u CUDA (OpenCL)»

Ocnognble HanpaeieHuA O0J151 UCCTICO008AHUTL:

1) CoprrpoBKa JaHHBIX

2) TlapamienbHbie METOBI MATPUYHOTO YMHOXKCHUS

3) IlapamienbHbie METOIBI PEIICHHS CHCTEM JTMHEHHBIX YPaBHCHU M
4) OO6paboTka H300paKEHU.

5) KoppensimonHoe CoBMeIIeHHE N300paKEeHHH.

Ilepeuenv unouuUOYaILHLIX 3A0AHUIL:

1. TlapamnensHble anroput™el Ha rpadax (anroputMel Omnoiina u [Ipuma)

2. TlapamnenbHble METOIBI MATPHYHOTO YMHOXKEHHS. BIIOYHBIE alrOPUTMBI YMHOKEHUS
MaTpHIl.
[TapannenbHble METOABI COPTUPOBKU. AJITOPUTMBI ITy3bIpbKOBOM copTpoBKH U [llemna.
[TapautenbHbIE METOIBI PELIEHUS CUCTEM JIMHEWHBIX ypaBHeHUl. Meton ["aycca.
Peanu3anus anropuTMOB KOHTPACTUPOBAHUS N300paskeHUH.
[TapamienbHbIe METOBI PELIEHUS CUCTEM JINHEHHBIX YPaBHEHUN. MeTo/ CONPsKEHHBIX
rpalueHTOB.

7. Peanu3zanus aaropuTMOB BbIAEICHUSI KOHTYPOB H300paKeHH .

8. Peamuzanms anroputMma Kiacrepusanuu nzoopaxenus (k-means)

9. KoppemnsunoHHOe coBMEIEeHNE N300paXXEHU I METOI0M MO3TAITHOTO CKAHUPOBAHUS.

10. KoppensiinoHHOE COBMELIEHHE HM300paXEHUM ¢ HCIOJIB30BAaHUEM  I[THPAMM/JIbI
U300pakKeHU.

11. ITapamienbHble METOABI COPTHPOBKH. AJTOPUTM OBICTPOW COPTUPOBKHU (aJITOPUTM
Xoapa).

12. Pacno3naBaHue 00pa3zoB C MCMOJIB30BaHNE HHBAPHAHTHBIX MOMEHTOB Hu.

13. Peanuzamus anropuT™MoB (GHUIBTPAIIU U300pKCHUN.

ook w
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14. TlapamienbHble METOABI MAaTPUYHOTO YMHOXEHHUS. AJTOPUTM YMHOXEHHUS MaTpHL,
OCHOBAHHBIH Ha JICHTOYHOM pa3/ieIeHUU TaHHBIX.

15. Peanm3amnus mapauieIbHOT0 alropruT™Ma 0OHapYKeHus rpanul] Canny.

16. Peanmu3zanus anropuTMOB MOP(OIOTHYECKUX OIEpaIIHii.

17. BeicTpoe npeobpazoBanue Oypne

18. KoppensmnoHHOE cCOBMEIIEHUE H300paKEHHI I METOI0M MYJIBTHCTApT

19. KoppensnoHHOe cOBMeNIeHNE N300paKeHUI METOZOM CITy4aiiHOTO IIOMCKa

NuauBuayansHble 3aJaHusl BRIOUPAIOTCS CTyIEHTaMH W (UKCHUPYIOTCS TMPETMOaaBaTeIIeM.
JyOnupoBanue TeM Ijs MHIMBUIYaIbHOTO UCCIIEOBAHUS B MIpeieiaxX OJHOW y4eOHO! Ipynibl He
JIOITYCKAeTCsl.

3ammTa KypcoOBOTO IPOEKTa Ha3HayaeTcs 110 MTOraM IIPOBEPKH IPEAOCTaBICHHOM
MOSICHUTENIbHON 3amucku, O(QOPMICHHOM B COOTBETCTBHHM C TPEOOBAHHUSMH U pa3pabOTaHHOTO
NPUIOKEHUS. 3alUTa OCYIIECTBIISIETCS B (JOPME OTBETOB HA BOIIPOCHI PEMOIaBATES.

Tunosbie BONPOCHI HAa 3alIUTE KYPCOBOIO NPOEKTA:

1. UYro npencraBnser coOoi mociieI0BaTeIbLHbIN AITOPUTM IS pellieHus Bamei 3aaadu. [1o
KaKUM KPUTEPHUSM OH MOIXOAUT [Tl pacrapaieTuBaHusi?

2. Kakme mupexktuBer OpenMP wmcmonms3oBanmmch TpH  pa3pabOTKe TapajuIeIbHON
porpaMmsbl ?

3. Kakwue BUIbI CHHXPOHU3ALMH UCIIONB3YIOTCS B BaIlleH MporpaMme u 3a4eM?

4. CkKoJbKO TIOTOKOB HCIIOJNIB3yeTCsl B Bamield mporpamme Ha OpenMP? MoxHo tm
U3MEHUTH KOJTUYECTBO MMOTOKOB?

5. Kakme pexuMbl TUIAHHMPOBAHUS pacmapauieIMBaHHUS UTEpallMil  [HUKIA BB
WCIIOIB30BAIN ?

6. Kaxkue maru, nomKHa BBITTOJIHUTH IPOrpaMMa, KoTopas BeImoiHsAeT pacuétel Ha GPU ¢
nomoinsio Cuda.

7. Kakue maru, 1oKHa BBITOJIHUTH IPOrpaMMa, KoTopas BeinmoiiHsaeT pacuérel Ha GPU ¢
nomoupto OpenCL.

8. Uro Takoe yckopeHue?

9. Kakoe yckopeHHe MOIy4eHO MpU pealn3aliy napauieIbHOW MporpaMmbl ¢ TOMOIIBIO
texHosorun OpenMP?

10. Kakoe yckopeHHE MOTYYEeHO MPHU PEATU3ALUH MapauIeIbHON MPOrPaMMBbI C TTOMOIIBIO
texuosioruu Cuda (OpenCL)?

11. Ilpu xakux 3HAUYEHUSIX TApaMETPa METO/1a 11eIecO00Pa3HO MCIIOIb30BaTh NapaslieIbHbIC
BBIUMCIICHUS U TTI0YEMY?

Tunosble TCOPETUYECCKHUE BOIIPOCHI JId IK3aMEHaA 110 JTUCHHUILJINHE

1. TenpmeHuuu  pa3BUTHS  COBPEMEHHBIX  MPOIECCOPOB:  MHOTOINOTOYHOCTH U
MHOT OSIIEPHOCTb.

2. BpraunciautenbHbIe cCTeMbl. OCHOBHBIE IIOHATHS M KITACCH (DHKAIHS.

3. Kunaccuduxkanus apxurektyp BC ®aunna. Knaccudukanus Banra u bpurrca.

4. VYposuu napaenusma. CTeneHb rpaHysipHOCTH. MeTpuKu napasuienus3ma.

5. 3aKOHOMEPHOCTH MapaUICNIbHBIX BBIYMCICHUN. 3akoH Awmpana. 3akoH ['ycradcona.
3akon Cana-Has.

6. BC kmacca SISD. BHyTpumponeccopHbIii mapauien3M: KOHBEHepr3aIvsi BBIYHU CIICHHI.
Kongeiiep komana. KonguukTel B KoHBelepe koMan 1. CynepKOHBEHEepHBIE TPOIIECCOPHI.

7. BC xkmacca SISD. BHyTpunmpoueccOpHBI Mapajieu3M: CyNepCcKalspHOCTh U
BHEOYEPEIHOE BhINOIHEHNE KoMaH 1. CynepcKasipHbIe TPOLECCOPHI.

8. BC knacca SISD. BayrpunponeccopHasiii mapamienusm: apxutektypsl VLIW u EPIC.

18



9. BC knacca SISD. BHyTpuIIpOI1€CCOPHBIN MapajIein3M: THIIEPITOTOKOBAS TEXHOJIOTHSl.

10. Apxutektypa namsatu BC. @usmyecku paznensemas namate UMA ¢ mIMHHON
opranu3anuei u kommyTanuen. @usndecku pazneneHuas paszaensemas namsatb: NUMA (ccNUMA,
nccNUMA); COMA; DSM. Pacnipenenennas namsite NORMA.

11. MynpTHIpOIIECCOpPHAs KOT€PEHTHOCTh K3UI-MaMsaTH. [Ipo0nemMa KOrepeHTHOCTH.
[TporpammHBIe U anmapaTHbIE CPEICTBA PEIICHUSI TPOOJIEMBI KOT€PEHTHOCTH.

12. Bo3MOXHOCTM U1 TOAJEPXKAHUS KOTEPEHTHOCTH. PasgensiemMas KoLI-aMsTh.
Hexsmmpyemsle nanuslie. [llnpokosemmarenbHas 3aluCh.

13. Tlpotokonbl HabmoaeHus. [IpoTokon ckBo3HOI 3amucu. [IpoTokon oOpaTHOM 3amuCH.
[TpoTOKOJI OTHOKPATHOM 3alKCH.

14. IIporoxon MESI.

15. BC kimacca SIMD. Bekropusie BC.

16. SIMD-pacumpenus B SISD

17. Marpuunsie BC.

18. Accomnunarusabie BC.

19. Ilpomeccopsl MOTOKOB IaHHBIX.

20. T'ereporennsie BC. Apxurextypa GPU.

21. O630p cpeacts nporpammupoBanus st GPU.

22. MIMD-cucremsl. CUMMETpUYHBIE MYJIBTUIIPOLIECCOPHBIE CUCTEMBI.

23. MIMD-cucrewmsl. [1apannensabie BekTopHbIE cricTeMbl (PVP-cuctemsr)

24. MIMD-cucremsl. BC ¢ HEOTHOPOIHBIM IOCTYIIOM K IaMsTH. OpraHu3aiysi CACTEM THTIA
ccNUMA.

25. MIMD-cucremsl ¢ pactipenenenHoi namsateio. MPP-cuctemsr.

26. Kmnacrepnsie BC.

27. Knacreps! 6onbimux SMP-cucrem. Constellation—cucrema.

28. Texuomorust OpenMP. OcHoBHbIie noHsTHA. Kitaccsl mepemennbIxX. [locnenoBarensabie
U napaenbHble obnmactu. JlupexktuBbl u onumuu. KoHcTpykuuu pacnpeneneHuss paboThl.
CuHXpOoHU3AL UL

29. Texuomoruss Cuda. OcHoBHbIe moHsTHs. Mepapxus mamsatu. [llabioH paboTel ¢
riobanbHON namMaTeo. pinned-namsatu. Cuda-nmoroku. [llabmon paboTsl ¢ pazaensieMoil mamMsThIO.
baHk KOH(IUKTHL.

30. Texuomoruss MPI. OcnoBuble monsTtus. Ctpyktypa MPI-mporpammel. OcHOBHBIC
¢byukiuu MPI.
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