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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OL€CHOYHBIMH MaTepHaAIaMH

[{enpro OCBOEHUS TUCHIUTUINHBI SBISIETCS (POPMUPOBAHUE CICAYIONUX KOMITETECHITHI:

OIIK-10 Cnocoben pemarh 3amaud B NPOGECCHOHATBHONW JACSITSIPHOCTH Ha OCHOBE
UHPOPMALIMOHHOM W OuOnIHMOorpaguuecKor KyJabTYpbl, IH(POBBIX TEXHOJIOTMA M CHCTEM
HCKYCCTBEHHOTI'O MHTEIIJICKTA.

[TK-3 Crioco6eH ocyIIecTBIsATh, HAYIHO-UCCIEA0BATEIBCKIE M OTIBITHO-KOHCTPYKTOPCKHE
pa3paboTKu Kak MpHU HCCIEAOBAHUU CAMOCTOSITENBHBIX TEM, TaK M pa3pabdOTKH MO TEeMaTHKe
OpraHu3aIu.

[TK-5 Cnoco0eH HcIonb30BaTh CUCTEMbI HCKYCCTBEHHOTO MHTEIVIEKTa B PELICHUH 3aa4
aHajn3a, IPOTHO3UPOBAHUS, TUTAHUPOBAHMS, CHHTE3a U IPUHSITHUS PEIICHUH.

[1K-8 Cniocoben ocymiecTBsATh COOp U MOJATOTOBKY JaHHBIX JIJIsl CHCTEM UCKYCCTBEHHOT'O
MHTEJUICKTA.

Pe3synbraramMu 0CBOEHUS IHUCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPHI TOCTHKEHUS
KOMIIETEHIIH:

NOIIK-10.1 Bribupaet, npuMeHsieT U aJanTUPyeT METObI UCCIICOBAHUS JUIS PEIICHUS
3a1a4  MPOPECCHOHATBHOW JEATSIBHOCTH C HCIIOJIB30BAHHEM CHCTEM HUCKYCCTBCHHOTO
MHTEIJICKTa

NIIK-3.1 OcymecTisier MpoBeaeHUE padoT 1o 00paboTke W aHAIM3Y HAy4dHO-
TEXHUUYECKON MHPOPMAIINH U PE3yIbTATOB UCCIIEIOBAHUI

NIIK-5.2 Pemaet 3a1a4u ¢ UCTIOIB30BAHUEM CUCTEM UCKYCCTBEHHOT'O MHTEIIJICKTA

NIIK-8.1 OcymiecTBiseT NOUCK JaHHBIX B OTKPBITHIX HCTOYHHUKAX, CIIEIIMATU3NPOBAHHBIX
OMOIMOTEKAaX M PETIO3UTOPHSIX

2. OneHouHble MaTepUHaJIbl TCKYLHIECT0 KOHTPOJIA U KPUTEPUHA OLICHUBAHUA

DJeMEeHTHI TEKYIIEro KOHTPOJIS:
- TEOPETUYECKHE BOTIPOCHI;
- n1abopaTopHble pabOTHI.

Texymuit KOHTPOIb MO TUCIUILIMHE MTPOBOAUTCS B (hOpME BOMPOCOB MO JIEKIIMOHHOMY
MaTtepuaiy, 1aopaTOpHBIX padboT U Pukcupyercs B GpopMe KOHTPOIbHON TOYKH HE MEHEE OJTHOTO
paza B cemecTp.

Bomnpocsl st npome:xyrounoii arrectamun (OITK-10, ITK-3, TIK-5, TTIK-8):
Tema 1. AxryanbHOCTb, 0a30Basi TEPMUHOJIOTHS M TEHJIEHUUHU pa3BuTHs. [lapannenusm
KOMIIBIOTEPHBIX BBIYMCIECHUI
1. [atb onpeneneHre TEPMUHY «BBICOKOTIPOU3BOIUTEIbHBIE BEIYUCICHUS.
2. Ha3Barh OCHOBHBIE CHOCOOBI TOBBIIIEHUS TPOU3BOAMTEIBHOCTH BBIYHCIUTEIBHON
CUCTEMBI.

3. C yeM CBsI3aHBI CII0)KHOCTH JalIbHEHUIIIET0 MOBBIIIEHUS! TAKTOBOM 4acTOTHI IIporieccopa?

4. Jlatp onpezeneHue TEPMUHY «MYIbTHUIPOIIECCUPOBAHUE.

5. PacckazaTth 0 BeKTOpHOIH 00paboTKe TaHHBIX.

6. IlpumensieTrcs 1M BeKTOpHas 0OpabOTKa JaHHBIX B COBPEMEHHBIX IIEPCOHAITBHBIX
KomrnbloTepax? Ha3BaTh COOTBETCTBYIONINE TEXHOIOTHUHN / PACIIMPEHUS MPOLIECCOPA.

7. Paccka3aTh 0 MHOTOGYHKIIMOHAJIBLHONW 00pabOTKE JaHHBIX.

8. PacckazaTth 0 KOHBeliepe KOMaH/I.

9. B uém pa3HHIIa TUKOBOH U peabHON MPOU3BOAUTEIBHOCTH CYyNIEPKOMITbIOTEpA?

10. Kakoii cymepkOoMObIOTEp Ha JaHHBIH MOMEHT HMEEeT MAaKCHUMAaJIbHYIO MHKOBYIO
MPOU3BOAUTEIBLHOCTD?



Tema 2. ApxureKkTypa BBICOKOIPOM3BOJUTENBHBIX  BBIYUCIUTENBHBIX  CHUCTEM.

KJ'IaCCI/I(bI/IKaI_[I/IH BBIYHCIUTCIIbHBIX CUCTEM.
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[To KakoMy KpUTEPUIO KJIACCUDUITUPOBAHBI BEIYUCITUTEIHHBIC CUCTEMBI B KJIacCH(DHKAITUN
®nunHHA?

UYem oTiinyarorcs ot npounx SISD cucremsr?

UeMm oTimyarorcs ot npouux SIMD cuctemb?

Yem ormnuarotes ot npounx MISD cuctemsr?

UYewm otnuvarorcs oT npounx MIMD cucrembr?

YeM 0TIMYAIOTCS MYJIBTHIIPOLIECCOPHI OT MYJIbTUKOMITBIOTEPOB?

Yem otnnyarorcst UMA cucremsr ot NUMA cuctem?

UYem otnmyarorcs ot npounx CC-NUMA cucrtembr?

Uewm otnuvarorcs oT mpounx NCC-NUMA cuctemsbi?

Yem ormimyarotes ot npounx SMP cucremsr?

UeMm oTiHYaI0TCA OT IPOYUX MYJIbTHIIPOIIECCOPHBIX BRIYUCIUTEIBHBIX CUCTEM KJIacTephl?

Tema 3. O01a4yHbIe TEXHOIOTHH, UX CBOHCTBA U THUIILL.

Yto Takoe «00JauyHBIC TEXHOJIOTHI?

HazoBuTte OCHOBHBIC CBOMCTBA 00JIAYHBIX TEXHOJIOTHH.

B uém nmpudrHa IIMPOKOTO pacpoOCTPAHCHUS 00JIAYHBIX TEXHOJIOTHIA?

HazoBuTe OCHOBHBIC THIIBI OOJIAUHBIX CEPBHCOB IPU MPOBEACHHM KIACCH(PUKAIIMKU TIO
TUITY TIPEIOCTABIISIEMOT0 pecypca.

[IpuBenuTe mpuMepsl 00JIAYHBIX CEPBUCOB.

IMouemy HaaS (Hardware as a Service, AmnmapaTHoe oOecliedeHHE KaK CEPBHC) HE
OTHOCHTCS K cepe 00IauHbIX TEXHOIOTHI?

B uém ormmune DaaS ot SaaS?

Kakue tumel o0nayHBIX CEpBUCOB MpeJHA3HAYECHBI B MEPBYIO Ouepelb ISl KOHEUHBIX
M0JIb30BaTeNei, a kakue i pazpadorunkos [107?

Kakue monenu pa3BEpThIBaHUS OOTAYHBIX CUCTEM BbI 3HaETE?

C xako# 1enpIo co3/1at0Tcsi THOpHUaHbIe 001aKka?

Tema 4. Texunonorus MapReduce.

Jaiite onpeneneHre «(pyHKIUHU BBICILIETO MOPSIKa» B IPOrpaMMUPOBAHUH.

Kakne QpyHKIIMHM BBICTIIETO TIOPSIIKA HCIIOIB3YIOTCS B TEXHOJIOTHH O0JIAYHBIX BHIYHCICHUH
MapReduce?

Hasoswure mraru 0600ménnoro aaroputma MapReduce.

Kaxkwue TUIbI y3710B CO3/1a0TCs TP UCTOIb30BanuK TexHonmornn MapReduce u kakoBo nx
HazHaueHue?

Kakumu xapaktepucTukaMu JODKHA 00NafaTh BBIYMCIUTENbHAS 3a/ada, 4ToObl OHA
Moryia ObITh 3P GEKTUBHO pelieHa ¢ MoMoIIbIo TexHomorun MapReduce?

[IpuBenure mpumMep 3a1aud, KOTOpas MOXET ObITh APPEKTHUBHO pEIIeHA C ITOMOUIbIO
texnonorun MapReduce?

3anummre curHatypy ¢GyHKuup map() Ha MCeBAOSA3bIKE NPOrpaMMUPOBAHUS IS
MPUBENEHHOTO TIPUMEPA.

3anumure curHatypy ¢GyHkuuu reduce() Ha ICeBIOS3BIKE IMPOTPAMMHUPOBAHUS IS
MPUBENEHHOTO TIPUMEPA.

HasoBute Hanboee u3BecTHble peanu3auu MapReduce.

JInsi KaKuX THUTIOB BBIYHMCIHMTENBHBIX CHCTEM B Kiaccuukanuu DIMHHA UMEET CMBICT
UCIOJIb30BaTh TexHosornio MapReduce?

Tema 5. Pactipenenénnsie (aiiioBble CUCTEMBI.

JaiiTe onpeneneHue «pacrnpeacaéHHon HaiioBO CHCTEMBI».
[laiite onpeneneHue «peruKaluy JaHHbBIX).



C Kkako# 1ebI0 BBITOIHIETCS perIMKaIus JaHHbIX ?

KakoBsI cdepbl mpruMeHeHHs pacrpeneIéHHbIX (aiIoBbIX CHCTEM?

5. B uém cocrout omimuue pacnpeneinéHHON (alIoBOi CHCTEMBI OT paclpeacaEéHHOro
XpaHUIIUIIA JaHHBIX ?

6. Kakue pacnpenenénnslie (paiaoBbie CUCTEMBI BbI 3HAaETE?

7. Omnummute npuHnun padotsl Google File System.

8. Uro mpoucxonut B Google File System, eciu y3en naHHBIX, XpaHSIII OCHOBHYIO KOTIHIO
dbparmenTa ¢aiina, BBIXOJUT U3 CTPOs?

9. Omnummte npunimn padoret Hadoop distributed file system.

10. Yro mpoucxomutr B Hadoop distributed file system, eciou y3en maHHBIX, XpaHSIIHI
OCHOBHYIO KOTIHIO (hparmenTa ¢aiina, BHIXOAUT U3 CTPOs?

11. HazoBure cxoxctBa u pasnuuus Google File System u Hadoop distributed file system.

How

Tema 6. IlporpammupoBaHve i  BBICOKOIPOU3BOAUTEIBHBIX  BBIYMCICHUI.
MeTo1070THs TPOEKTUPOBAHUS MAPATIIETBHBIX AJITOPUTMOB.
1. Ha3zoBute 0CHOBHBIE IMPOOJIEMBI TAPAILICIHHOTO MPOrPAMMHUPOBAHHS.
2. Pacckaxxute 0 METOJOJIOTMM OpraHU3aliu MapajUIeIbHBIX BbMHCICHUN mist SIMD

ApPXUTEKTYPHI.

3. Pacckaxure O METOJOJOTHHM OpPraHM3ALUHN MapaUIeNbHBIX BbIYMCICHUN s MIMD
ApPXUTEKTYPHI.

4. Ha3oBUTE OCHOBHBIE IOKA3aTEIN Ka4eCTBA MapaljIeIbHbIX METOJIOB.

5. Kak cBs3anbl Mexy co00il Takue IoKa3aTesn Kak yCKOpeHue U 3pGEKTUBHOCTb.

6. Moxer 11 3HauYeHHE YCKOPEHHUS NPEBBIIIATh KOJIMYECTBO MPOLECCOPOB, UCIOIb3yEMBIX
JUIS 3aIyCKa [apajuleIbHOM IpOrpaMMsbl?

7. Uewm oTyiMuaeTcs CUIbHAS MAacIITaOMPYyEeMOCTh OT CJIa00it?

8. Jns dyero wucnompzyercs Oubmmoreka MPIl, kakue OCHOBHBIE BO3MOXKHOCTHU
IpeIoCTaBIsAET?

9. Yro takoe OpenMP, kak1e BO3MOXKHOCTH MTPEIOCTABIISACT?

10. Mmeet 1 cMmbIc ucnoib3oBaTh MPI Ha BeraucuTensx ¢ oOmiel naMsaTbio?

Jla6oparopusie padorsi (OI1K-10, I1K-3, TIK-5, TTK-8):

1. Hamucatp anmapaTHO YCKOPEHHYIO IPOTrpaMMY s TOJIEMEHTHOTO CIIOKEHHS BEKTOPOB
(mampumep, ¢ momorpio Texuosoruu Nvidia CUDA).

2. HanucaTtp anmapaTHO YCKOPEHHYIO IpOrpaMMy, IOJICYUTHIBAIOLIYI0 KOJIHYECTBO
BXOXJECHUN Ka)XI0TO CUMBOJIA B CTPOKE.

3. Co3natp ammapaTHO yCKOpPEHHyH peanm3aiuio anroputMa cxarus RLE (Run-Length
Encoding).

4. Co3aath anmnapaTHo YCKOPEHHYIO pean3allnio JJIs aITOPUTMA 3aMEHbI MAIUTPHI [IBETOB
B M300paXKeHUH.

CryneHTy HE0OXOIMMO OTBETUTh MPAaBUIBHO M Pa3BEPHYTO HA 3a/laHHBIM €My BOMPOC
TEKYILEro KOHTPOJIS.

Crynenty TpebOyeTcss BOBpeMsi claBaTh JlaboparopHble pabOThl, OPUEHTUPOBATHCS B
HalMCaHHOM MPOTPAMMHOM KOJIe, MPaBUIBLHO U €MKO OTBEYATh HA 3aJaHHbIE 10 JTaOOpaTOPHO
BOIMPOCHI.

3. OneHo4YHbIe MaTepHaJIbl HTOTOBOI0 KOHTPOJISI (MPOMEKYTOUYHOMH aTTecTauun) u
KpHUTEpPUH OLCHUBAHUA

Bomnpocs! k 3x3ameny (OI1K-10, ITK-3, TIK-5, TTIK-8):
1. Buasl napajmuienn3Ma KOMIBIOTEPHBIX BBIYUCIICHUH.
2. Knaccudukanuio BEIYUCTUTENBHBIX cucTeM DIuHHA.
3. Knaccudukarus MIMD cuctem.



CBolicTBa U THUIIBI TPUA-CUCTEM.
CBolicTBa U THUIIBI OOJIAYHBIX TEXHOJIOTUH.
Texuouorust pacnpenenéHHbIX BerancieHuin MapReduce.
Pacnipenenénnpie (haisioBbIC CHCTEMBI.
Crioco0bl 1ocTyna K BBIUYMCIUTENIBHBIM pecypcaMm Buaeokapthl. [IpenmymiectBa u
HEJOCTAaTKHU.

9. Texnonoruss Nvidia CUDA: apxurekTypa, YpOBHH NaMATH, [PUHIIHIIBI
IPOrPaMMHUPOBAHUS.

10. Meronmosiorusi OpraHU3alMM MapajuieNbHbIX BeuucineHuit mis SIMD, MIMD
ApPXUTEKTYP.

11. Iloka3arenu KauecTBa MapauieIbHBIX METOJIOB.

12. OpenMP u MPI: HaznaueHue KaKI01 U3 TEXHOJIOTUN U UX CPAaBHUTEIIHHBINA aHAJIU3.

NG~

OK3aMeH 0 OKOHYaHWU HU3Yy4YeHMs Kypca IPOBOJIUTCS B NMHUCBMEHHO-YCTHOH Qopme.
Jlommyckom 10 sK3aMeHa SIBJISIETCS BBIOJIHEHUE JBYX Jab0paTopHbIX padot. IIpu BeimonHeHun
MeHee TpEX 1a0opaTOpHbIX PabOT MakcUMaibHas OLIEHKA Ha SK3aMeHe — 4.

O1eHKa «OTJIMYHOY» CTABUTCS, €CJIM CTYIICHT MOJHOLIEHHO OTBETHJI Ha BOIPOC Owmiiera, a
TaKk)Ke Ha JOMOJHHUTEILHBIA BOIPOC, TPEOYIOMIMI aHAIMTUYECKOTO COIMOCTABIICHUS 3HAHMWIA,
MOJIYYEHHBIX MPU U3YUYEHUU PA3TUYHBIX TEM JaHHOU AUCUUILTUHBL. OLIEHKa «XOPOIIOY» CTABUTCH,
€CJIM CTYJCHT TOJHOLIGHHO OTBETHJI Ha BOMPOC OWJIeTa, HO HE OTBETHUJ HA JOIOJHHUTEIHHBIN
Bonpoc. OlieHKa «yJOBJIETBOPUTEIHLHOY» CTABUTCA, €CJIM CTYJEHT YACTUYHO OTBETHJI HAa BOIPOC
owuiera.

4. OueHo4YHbIe MATEPHAJIBI /ISl IPOBEPKHU OCTATOYHBIX 3HAHU (chOPMHUPOBAHHOCTH
KOMIIETEeHI[Hi)

Tecr (OIK-10, TIK-3, [TK-5, TIK-8):
1. BI)ILH/ICJ'II/ITCJ'IBHBIG CUCTEMBI KAaKOI'O THIIA 4Yalll€ BCEro I/ICHOJ'II)?)YIOTCH JJIA OpraHI/I3aHHI/I
BBICOKOITPOU3BOAUTCIIBHBIX BBIUMCIICHUI

a. SIMD
b. MISD
c. SISD

d. MIMD (npaBuibHBI OTBET)
2. B xakom cirygyae MOXHO MPOTHO3UPOBATh CHMKEHHE YPPEKTHBHOCTH 00paOOTKU JAHHBIX C
nomoiisto Texuomoruu Nvidia Cuda?
a. bombmmoit 00bEM BXOIHBIX JTaHHBIX
b. Bonbmioe KOIMYECTBO MaTEMaTHYECKHUX OTEpallnil B IrTOpUTME 00pabOTKH TaHHBIX
C. bonblioe KoIMUECTBO YCIOBHBIX EPEXOJIOB B AITOPUTME 0OpaOOTKH TaHHBIX
d. BxojHbIE TaHHBIE UMEIOT IBYMEPHYIO MU TPEXMEPHYIO IPUPOTY

Kiroun: 1 d), 2 ¢)

Teopetryeckue BOMPOCHL:

1. Jlnsa gero uyxHa onepanus append B Google File System, nmovemy He Moib30BaThCs
BCer/ia oneparueit write?

OTBeT JOHKEH CoiepKaTh yITOMUHaHKE TOTo (pakTa, uTo B GFS 0THOBpEeMEHHO HECKOJIEKO
KIMEHTCKUX MPUIIOKEHHH MOTYT BBIMOJHSATH 3aUCh B OMUH (ailil, Mo3TOMY omnepaiusi Write, B
obmeM ciydae, HeOE30IMacHa, TaKk KaK MOXET 3aT€PeTh W3MEHEHHS, BHOCHMBIE MapalIelbHO
JIPYTUM KIIMEHTCKUM IIPUIIOKECHUEM.

2. B uéMm npuHOMNHAIBPHOE OTJIMYHE MYJIBTHIIPOLECCOPa ¥  MYJIBTHKOMITBIOTEpa
(xnactepa)?



OTBeT JOJDKEH coAepkKaTh YIIOMHHAHUE TOTO (haKTa, YTO Y3JIbl MYJIBTIIPOLIECCOPA UMEIOT
OOI1yI0 TaMSATB, a y3JIbl MyJbTUKOMIIBIOTEPA HE UMEIOT OOLLIEH MaMATH.

HNudopmanus o pazpadoTunkax

Hpyxunun Jlennc BsidecnmaBoBudY, K.T.H., JOLUEHT Kadeapbl TEOPETUYECKUX OCHOB
nH(pOpPMaATHKH.



