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1. KOMHeTeHIII/II/I U HHAHAKATOPbLI HUX JOCTHXKCHHUSA, IPOBEpAEMbIC JTaHHBIMHA
OLCHOYHBIMH MaTepHaAIaMH

[{enpro OCBOEHUS TUCIUTUINHBI SBISICTCS (POPMUPOBAHUE CICAYIOMUX KOMITETEHITHI:

[TIK-5 CniocoGeH ynpaBJisiTh IOJIYYCHHEM, XpaHEHHUEM, Tepeaadeii, 00padoTKON OOJIbIINX
JTAHHBIX.

YK-1 CriocoGeH ocymecTBIsATh KPUTHYESCKUI aHaIu3 MPOOJIEMHBIX CUTYalluid Ha OCHOBE
CHCTEMHOT0 TI0JIX0/1a, BBIPA0aThIBaTh CTPATETUIO JICHCTBUH.

Pe3synbraramMu 0cBOEHUS AUCUUIUIMHBI SIBISIFOTCS CAEAYIOIIME UHANKATOPBI JOCTHIKECHUS
KOMIIETEHLIHM:

HIIK-5.1 OcymecTBiasieT MOHUTOPHHT M OIICHKY IPOM3BOJUTEIBHOCTH OOpabOTKH
OOJIBIINX JTAHHBIX

HIIK-5.2 Hcnonp3yeT METOAbl M HWHCTPYMEHTHI IOJYYECHHS, XpaHEHHUs, Nepeaaydd,
00paboTKH OOJBIINUX TaHHBIX

NIIK-5.3 PazpabarpiBaeT NPEAOKEHHS 110 IOBBIIICHUIO TMPOU3BOIUTEILHOCTH
00paboTKH OOJBIINX JTAHHBIX

NYK-1.1 BeigBuser mnpoOJeMHYIO CHUTYaldio, Ha OCHOBE CHUCTEMHOTO IOAX0ja
OCYIIECTBIISICT €€ MHOTO()aKTOPHBIN aHATIN3 U JJUATHOCTHKY.

NYK-1.2 OcymectBiser MOUCK, OTOOp M CHUCTEMATHU3AlHMI0 WHQOPMAIUU IS
OTpeIeTICHUs aJTbTEPHATUBHBIX BAPUAHTOB CTPATETUUECKUX PEIICHUH B IPOOJIEMHOM CUTYAIUH.

NYK-1.3 Ilpennaraer 1 000CHOBBIBAET CTPATETHIO JACHCTBHI C y4eTOM OTrpaHUYCHHIA,
PHCKOB M BO3MOXKHBIX TIOCITICACTBUH.

2. OueHo4YHbIe MaTepPUAJbI TEKYILEr0 KOHTPOJISI U KPUTEPUH OLleHUBAHUSA

DJIeMEHTBI TCKYIIECTO KOHTPOJIA:
- TEOPETHYECKHE BOIIPOCHI;
- mabopaTopHbIe pabOTHI.

Texymuit KOHTPOIb MO JUCLUIUIMNHE MPOBOAUTCS B (POpME BOIPOCOB MO JIEKIIMOHHOMY
MatepHaiy, J1abopaTopHbIX paboT U ¢ukcupyercs B (opMe KOHTPOJIBHOW TOYKM HE MeHee
OJIHOTO pa3a B CEMECTP.

Bonpocs qis npomexyrTounoii arrecrauuu (UIIK-5.1, UTIK-5.2, UTTK-5.3):
Tema 1. AxTyansHOCTb, 0a30Basi TEPMHUHOJOTHS M TEHISHIIUU pa3BuTHs. [lapannenusm
KOMITHIOTEPHBIX BBHIYMCIICHUN
1. JlaTth onpeneneHne TEPMUHY «BBICOKOIIPOU3BOUTENbHBIE BHIYUCICHUS».
2. Ha3BaTth OCHOBHBIE CHOCOOBI TOBBIIIEHUS TMPOU3BOJUTEILHOCTH BBIUACIUTEIHLHOU
CUCTEMBI.

3. C 4eM cBs3aHbI CII0)KHOCTH JlaJbHEHUIIEro MOBBIIIEHHsI TAKTOBOM 4acTOTHI Ipolieccopa’?

4. JlaTb onpeneneHue TEPMUHY «MYJIbTUIIPOLIECCUPOBAHUEY.

5. PacckazaTh 0 BEKTOPHOM 00pabOTKe JaHHBIX.

6. Ilpumensercs nu BeKkTOpHas 0OOpabOTKa MAHHBIX B COBPEMEHHBIX NEPCOHAIBHBIX
KoMIbloTepax? HazBaTh COOTBETCTBYIOIINE TEXHOIOTHH / pacIIMPEHHsI TPOLIECCopa.

7. PacckazaTh 0 MHOrO(yHKIIMOHATILHON 00paboTKe TaHHBIX.

8. PacckaszaTe 0 KOHBelepe KOMaH/.

9. B uéM pasHuIa NMKOBOMW U pealbHON IPOU3BOAUTEIBLHOCTH CYIIEPKOMIIBIOTEpA?

10. Kakoil cynepkoMIbpiOTEp Ha JaHHBIK MOMEHT HWMEET MAaKCHUMaJIbHYI0 IHKOBYIO

HpOI/IBBOIlI/ITCJIBHOCTB?

Tema 2. ApXWUTEKTypa BBICOKONPOU3BOIUTEIBHBIX  BBIYUCIUTEIBHBIX  CHUCTEM.
KJ'IaCCI/I(bHKaHI/IH BBIYHUCIIUTCIBbHBIX CUCTCM.
1. Tlo xakoMy KpUTEpPHIO KJIacCU(DUIMPOBAHBI  BBIYUCIUTEIbHBIE CHCTEMBI B
kinaccudukanuu OauHHA?
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Yem otinyarorcs ot npounx SISD cucremsr?

UeMm oTimmyatorcs ot npouux SIMD cuctems?

Yem oTiinyarorcs ot npounx MISD cucremsbr?

UYem oTimyarorcst ot npounx MIMD cucremsl?

Uem 0Tan4aroTCs MyJIbTHIIPOLIECCOPHI OT MYJITUKOMITBIOTEPOB?
UYewm otnuyarorcas UMA cuctemsl or NUMA cucrem?

Uewm otnuyatorces ot npounx CC-NUMA cucrtemsbi?

Yem otimmyatrorces ot npounx NCC-NUMA cuctembl?

. UeM otnmnuarores ot npounx SMP cucremsr?
.Uem oOTIMUAIOTCS OT NPOYUX MYJIBTUIIPOLECCOPHBIX BBIUUCIUTEIBHBIX CHUCTEM

KJIacTephl?

Tema 3. O61auHbIe TEXHOJIOIUH, UX CBOWCTBA U THUIIBL.

Uro Takoe «00auyHble TEXHOIOTHHI»?

HazoBute 0cHOBHBIE CBOMCTBA 00JIAYHBIX TEXHOJIOTHUM.

B uém npuynHa IIMPOKOTo pacpoCTpaHEeHUs 00JaYHBIX TEXHOJIOTHIt?

HazoBuTe OCHOBHBIC THUIIBI OOJAYHBIX CEPBHCOB IPH MPOBEICHUU KIACCH(PHUKAIIUHU T10
THUITY NIPEIOCTABISIEMOTO pecypca.

[TpuBeauTe MpUMEphI 0OJIAYHBIX CEPBUCOB.

[Touemy HaaS (Hardware as a Service, AmmapaTHoe o0OecrieyeHHE Kak CEpBUC) HE
OTHOCHTCS K cpepe 00IauHbIX TEXHOIOTHI?

B uém oTiinune DaaS ot SaaS?

Kakue THIBI 00JAaYHBIX CEPBUCOB MPETHA3HAYCHBI B TIEPBYIO OYEPEIb ISl KOHCUHBIX
MoJIb30BaTeseil, a kakue /i pazpadotunkos [107?

Kakue Mmogenu pa3BEpThiBaHUs O0JIAUYHBIX CUCTEM BbI 3HAETE?

C kakoii 11enbio co3arorcs Tuopuanbie obnaka?

Tema 4. Texnonorus MapReduce.

Haiite onpenenenne «QyHKINUN BBICILIErO NOPSAIKa» B IPOrPAMMHUPOBAHUH.

Kakne ¢yHKIMH BBICHIETO TOpPSJIKA HCHIOJNB3YIOTCS B TEXHOJOTHMM  OOJauHBIX
Berunciennit MapReduce?

HazoBute maru o606ménnoro anroputma MapReduce.

Kaxue tunsl y3710B co3aat0TCsl MpU UCIONIB30BaHUMM TexHosornn MapReduce u kakoBo
UX Ha3HaueHue?

Kakumu xapaktepucTukaMy JOJDKHA 00J1ajaTh BBIYMCIIMTENbHAs 3aJadya, 4yToObl OHA
MorJia ObITh 3()()EeKTUBHO PELIeHa C MOMOIIbI0 TexHomorun MapReduce?

[IpuBenure npumep 3anauu, KOTOpas MOXKET ObITh 3()(PEKTUBHO pelIeHa ¢ MOMOUIbIO
texHonoruu MapReduce?

3anumuTe curHarypy GyHkouu map() Ha ICEBIOSI3bIKE NPOrpaMMHUPOBAHMS IS
MPUBEAEHHOTO NPUMeEpA.

3anumuTte curHatypy ¢GyHkiuu reduce() Ha MCEBIOSI3bIKE MPOTPAMMHPOBAHUS IS
MPUBEIEHHOTO NPUMeEpA.

HazoBute Hanbonee nzpectasie peanmm3anuu MapReduce.

. I[J'ISI KaKuX THUIIOB BBIYUCIHUTCIIBHBIX CUCTEM B KJIaCCI/I(I)I/IKaLII/II/I ®DMHHA UMEET CMBICI

WCIIONK30BaTh TexHoyoruio MapReduce?

Tema 5. Pacripenenénnsie ¢aitioBble CHCTEMBI.

Jaiite onpenenenue «pacnpeaeaéHHoi GpainoBoil CHCTEMBD».

[aiite onpeneneHne «periMKaluy TaHHBIX ).

C Kaxoi LIeIbI0 BBINOIHSETCS PEIUIMKALNAS JaHHBIX ?

KakoBbl cdepbl mpuMeHeHus pacnpenenéHHbIX (paiaoBbIx cucTem?

B uém cocrouT ornmume pacrpenenéHHON (ailioBOM CHUCTEMBI OT pacHpeneIéHHOTO



XpaHWINILA JaHHBIX?

6. Kakue pacnpenenéansie (aitioBbie CUCTEMBI Bl 3HACTE?

Onwumute npuniun padotst Google File System.

8. Uro mpoucxomutr B Google File System, ecnu y3en MaHHBIX, XPaHAIIMA OCHOBHYIO
Konuio pparmenTa ¢aiina, BBIXOAUT U3 CTPOS?

. Onumure npuaun padotsl Hadoop distributed file system.

10. Yro mpoucxoautr B Hadoop distributed file system, ecim y3enm naHHBIX, XpaHSAIIUR
OCHOBHYIO KOMHIO (parMeHTa (paiisa, BBIXOJUT U3 CTPOs?

11. Hazosure cxonctsa u paznuuus Google File System u Hadoop distributed file system.

~

Tema 6. IlporpammupoBanue Jii  BBICOKONPOU3BOJIUTEIBHBIX  BBIYMCIICHHI.
Metononorus NpoeKTUpOBaHUs NapaJlJIeIbHbIX aITOPUTMOB.

1. HazoBute ocHOBHBIE POOIIEMBI TAPAIIEIEHOTO IPOTPAMMHUPOBAHHUSL.

2. PacckaxxuTte O METOJO0JIOTMHM OpraHM3alMM MapauledbHbIX BbluKciIeHU 111 SIMD
APXUTEKTYPHI.

3. PacckaxuTte O METOAOJOTMH OpraHM3allMd NapajuleNbHBIX BbluuciIeHud miss MIMD
APXUTEKTYPHI.

4. Ha3zoBuTe OCHOBHBIE ITOKA3aTeNId KaueCTBA MMapaslieIbHbIX METOJIOB.

5. Kak cBs3aHbI MeX 1y OO0 Takue IMOKa3aTelln KaKk YCKOpeHUe U 3PPEKTUBHOCTD.

6. Moser nu 3HauYE€HHUE YCKOPEHUS MPEBBIIIATh KOJIMYECTBO MPOLIECCOPOB, UCIOJIb3yEMbIX
JUTS 3aITyCKa MapauieIbHON TPOrpamMMbl?

7. Uewm oTiiMyaeTcs CUiIbHAs MacIITaAOMPYyEeMOCTh OT Ci1a0oit?

8. Jns dero wucnonwszyercs Oubnumoreka MPI, kakue OCHOBHBIE BO3MOXKHOCTH
peaocTaBiser?

9. Uro Takoe OpenMP, kakue BO3MOXHOCTU IPEJOCTABISAET?

10. Imeet i1 cMbicn ucnonb3oBath MPI Ha BeruncnuTensax ¢ oomeil namsaThio?

JlaGopaTtopusie padorsl (MYK-1.1, UYK-1.2, UYK-1.3)

1. HammcaTh ammapaTHO YCKOPEHHYIO MPOTpamMMy [UIS TIODJIEMEHTHOTO CIIOKEHUS
BEKTOPOB (Hampumep, ¢ momotibio TexHonoruu Nvidia CUDA).

2. Hammcath anmapaTHO YCKOPEHHYIO TIPOTPaMMy, IIOJCYHTHIBAIOIIYIO KOJIWYECTBO
BXOKJCHHUI KaKJJOTO CUMBOJIA B CTPOKE.

3. Co3gaTh anmapaTHO yCKOpeHHYro peanuzaruio anroputma cxkarust RLE (Run-Length
Encoding).

4. Co3nmarp anmapaTHO YCKOPEHHYIO pEaH3alldi0 I ajJrOpUTMa 3aMEHBI MaJTUTPhI
[[BETOB B H300paKeHUHU.

CtyneHTy HEOOXOIMMO OTBETHUTH MPAaBWJIHO M Pa3BEPHYTO Ha 3a/JaHHBIA €My BOIPOC
TEKYIIEro KOHTPOJIS.

Crynenty TpeOyercss BOBpeMsi claBaTh JIaOOparopHbIE pPaOOTHI, OPUEHTUPOBATHCS B
HAIMMCAHHOM MPOrPAaMMHOM KOjIe, MPaBUJIBHO U EMKO OTBEYaTh Ha 3aJlaHHBIC 10 JJAOOPATOPHOI
paboTe BOIPOCHI.

3. OneHoYHbIe MAaTEPHAJIbI HTOTOBOI0 KOHTPOJISI (IIPOMEKYTOYHON ATTECTALUM) H
KPUTEPHUHU OLCHUBAHUSA

Bonpocs! k 3xk3ameny (UI1K-5.1, UTIK-5.2, UTIK-5.3):
Bunel napannennsma KOMIBIOTEPHBIX BBIUNCICHUN.
Knaccudukanuio BeraucauTeNnbHbIX cucteM OanHHA.
Knaccugukanus MIMD cucrem.

CBolicTBa U THUIIBI TPUA-CUCTEM.

CBoiicTBa U TUIIBI 00TAYHBIX TEXHOJIOTH.

TexHonorust pacnpenenéHnbix Berunciaennii MapReduce.

S



7. Pacupenenénnsie ¢ailioBble CUCTEMBI.

8. CnocoObl TOCTyNma K BBIYMCIHMTEIBHBIM pecypcaM BHaACOKapThl. [IpemmyiectBa u
HEJIOCTATKHU.

9. Texnomoruss Nvidia CUDA: apxuTekTypa, YpPOBHU TaMsTH, TPUHIIMIIBI
MIpOrpaMMHUPOBAHUS.

10. Metononorusi opraHu3aliud NapauiebHbIX BbluMcieHud miaa SIMD, MIMD
APXUTEKTYP.

11. Iloka3aTenu kayecTBa NapajjieIbHbIX METOIOB.

12. OpenMP u MPI: HazHaueHME KaK10M U3 TEXHOJIOTUI U X CPAaBHUTENIbHBII aHAIU3.

DK3aMeH 0 OKOHYAHUH M3YYEHUs Kypca MPOBOIUTCS B MUCbMEHHO-yCcTHOU (hopme. IIpu
BBIIOJIHEHMM ~ MEHee  JByX  JaOOpaTOpHbIX  paboT  OLEeHKa Ha  JK3aMeHe  —
«HEYAOBIETBOPUTENIbHOY. [Ipu BbIOIHEHUN MeHee TPEX 1a0OpaTOpHBIX pabOT MakcHMasbHas
OLICHKA Ha JK3aMeHe — 4.

OrneHka «OTIUYHO» CTABUTCS, €CIU CTYACHT MOJHOIIEHHO OTBETHJ Ha BOIIPOC OuieTa, a
TaKk)Ke Ha JOMOJIHHUTEIBHBIA BOIPOC, TPEOYIOMIMA aHAIMTHYECKOTO COIOCTABIICHUS 3HAHHA,
MOJIYYEHHBIX MpPH H3YYEHUM PaA3JIMYHBIX TEM JIaHHOMW JUCHMIUIMHBL OILIEHKa «XOpOIIO»
CTaBHUTCS, €CIM CTYIEHT TIIOJHOICHHO OTBETWJ Ha BONpPOC OwWiera, HO HE OTBETWUJI Ha
JIOTIOJIHUTEBHBIN Bonpoc. OLEHKa «yAOBJIETBOPUTEIBHO» CTABUTCS, €CJIM CTYJEHT YaCTUYHO
OTBETHJI Ha BOIIPOC OMIIeTA.

4. OueHouynbie MaTepHAaJIbI IS NPOBEPKH OCTATOYHBIX 3HAHUM
(chopMUPOBAHHOCTH KOMIIETEHIHIH)

Tect (UIIK-5.1, UTIK-5.2, UTIK-5.3):
1. BBIMHCIUTENBHBIE CHUCTEMBI KAKOTO THIIA Yalle BCETO HCIOJB3YIOTCS JUISl OpraHU3aluu
BBICOKOTIPOU3BOIUTEIHHBIX BEIYUCICHHH

a. SIMD
b. MISD
c. SISD

d. MIMD (npaBuUIbHBIA OTBET)
2. B xakoMm ciydyae MOXKHO HPOTHO3UPOBATh CHUKEHUE I(P(PEKTUBHOCTH OOpaOOTKU JaHHBIX C
nomotikko TexHojoruu Nvidia Cuda?
Bbonbiioit 00bEM BXOIHBIX JaHHBIX
Bosblioe KOIMUecTBO MaTeMaTHUECKUX ONepanuii B anroputMe o0paboTKH JaHHBIX
Bonbiioe Koau4ecTBO YCIOBHBIX NEPEXOA0B B aIrOpUTME 00paOOTKH JaHHBIX
BxonHbIe TaHHBIE UMEIOT IBYMEPHYIO WM TPEXMEPHYIO IPUPOAY

o op

Kitoun: 1 d), 2 ¢)

Teopernueckue Bonpocs! (UIIK-5.1, UTIK-5.2, UTTK-5.3):

1. JInst wero nyxHa onepamus append B Google File System, mouemy He MOIb30BaThCS
BCerja omepamueit write?

OTBeT nOJDKEH cojaepaTh ymomuHaHue Toro dakra, yto B GFS omHoBpemeHnHo
HECKOJIbKO KJIMEHTCKUX NPUIIOKEHUH MOTYT BBIMONHATH 3alMUCh B OAUH (aill, ModTOMY
omepanus write, B o01ieM cirydae, Hebe3omacHa, Tak Kak MOXKET 3aTe€PeTh N3MEHEHH S, BHOCIMbBIE
napauieTbHO IPYTUM KIMEHTCKUM MPUIIOKEHUEM.

2. B u4éMm npuHIUOUAIRPHOE OTIWYHE MYJIbTHIIPOIIECCOpPAa W MYJIBTHKOMITBIOTEPA
(xmacrepa)?

OTBeT IOJKEH CoZIep)KaTh YIIOMUHAHKE TOTO (haKTa, YTO Y3/l MYJIBTIIPOIIECCOPA UMEIOT
00110 MaMATh, a Y37kl MYJIbTUKOMITBIOTEpA HE UMEIOT OOIIIEH MaMsITH.



Nudopmanus o paspadoTunkax

Hpyxunun Jlenuc BsuecnmaBoBud, K.T.H., JOLEHT Kadeapbl TEOPETHYECKUX OCHOB
UH(POPMATUKH.



