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1. KOMHETGHHHI/I H HMHIUKATOPbBI HMX [JOOCTHKCHHS, IIPOBEPHAECMbIC JaHHBIMHU
OICHOYHBIMMA MaTepHaJIaMHU

[enbr0 0CBOEHHMSI TUCIUTUIMHEI SBISIETCS. (POPMHUPOBAHUE CIIEAYIOMINX KOMIIECTCHITUI:

OIIK-10 CnocoGeH pemaTh 3aadyd B NPOGECCHOHATIBHON AEATENIbHOCTH HA OCHOBE
MHGOPMaLlMOHHON U OuOIuorpadguueckoi KyJabTypbl, HU(GPOBBIX TEXHOJOIMH U CHUCTEM
HCKYCCTBEHHOI'O MHTEIIJIEKTA.

[TK-3 Crioco6eH oCcyImecTBIATh HAYYHO-UCCIEA0BATEIICKUE M ONTBITHO-KOHCTPYKTOPCKUE
pa3paboTKU Kak MpH HCCIETOBAHUU CaMOCTOSTENIBHBIX TEM, TaK M Pa3pabOTKH MO TeMaTUKe
OpraHu3aliHu.

I1K-5 CnocoGeH UCnonb30BaTh CUCTEMbI HICKYCCTBEHHOTO MHTEJIEKTa B PEIICHUH 33134
aHaJIM3a, IPOrHO3UPOBAHUS, INIAHUPOBAHUS, CHHTE3a U IPUHSATHS PEILICHUH.

I1K-8 CriocobeH ocymecTBIsTh COOp U MOATOTOBKY JAHHBIX JIJIsl CHCTEM UCKYCCTBEHHOTO
MHTEJJICKTA.

Pe3synpraramMu 0CBOEHUS IUCLUIUIMHBI ABIIAIOTCS CIENYIOIINE UHAUKATOPBI JOCTHXKEHUS
KOMITETEHIIM:

NOIIK-10.1 Beibupaer, npuMeHseT U aJanTUPYET METOJIbl UCCIEA0BAHMS ISl PEIIeHUs
3aJa4  Npo(ecCUOHANbHON JAESITEIbHOCTH C HCIOJB30BAaHUEM CHUCTEM HMCKYCCTBEHHOTO
MHTEIJIEKTa

HIIK-3.1 OcymectBisier mpoBeneHue padoT 1Mo o0paboTKe W aHAIU3y HAy4HO-
TEXHUYECKOH MH(OPMAIMK U Pe3yJIbTaTOB HCCIeI0BaHUN

HIIK-5.2 Pemaer 3aga4u ¢ UCIIOJIb30BAaHUEM CUCTEM HUCKYCCTBEHHOI'O MHTEJICKTa

NIIK-8.1 OcyiiecTBiseT NOUCK JaHHBIX B OTKPBITHIX UCTOUHHUKAX, CIICLUATU3UPOBAHHbBIX
OMOIMOTEKAX M PEIIO3UTOPHIX

2. OueHoYHbIE MATEPUAIBI TEKYIIEr0 KOHTPOJISI U KPUTEPUH OLlEHNBAHUS

DJeMEeHTBHI TEKYIIET0 KOHTPOJIS:
- TEOPETHYECKHE BOIPOCHI;
- nabopaTopHble pabOTHI.

Texymmii KOHTPOJIb MO TUCHUIUIMHE MPOBOIUTCS B (POPME BOIPOCOB IO JIEKLIMOHHOMY
MaTrepuaiy, 1adopaTopHBIX padoT U pUKcUpyeTcs B GpopMe KOHTPOIBLHON TOYKH HE MEHEE OJTHOTO
pasa B cemecTp.

Bonpocs! auist npomeskytounoii arrectanun (OITK-10, I[TK-3, TTK-5, TIK-8):
Tema 1. AxryanpHOCTh, 0a30Basi TEPMUHOJIOTHS W TeHIEHIMU pa3BuTus. [lapamienusm
KOMITBIOTCPHBIX BBIYUCIICHUN
1. [atb onpeneneHre TEPMUHY «BBICOKOTIPOU3BOIUTEIbHBIE BEIYUCICHUSY.
2. HasBaTe OCHOBHBIE CIOCOOBI IOBBIIICHUS MMPOU3BOAUTCIILHOCTHU BBIYUCIIHUTEIHLHONU
CUCTEMBI.

3. C 4eM CBsI3aHBI CI0KHOCTHU JJIHHEUIIETO MOBBIIIEHUS] TAKTOBOW YaCTOTHI IIporieccopa?

4. ]JlaTb omnpeneneHne TEPMUHY «MYJIbTUIIPOLECCHPOBAHUEY.

5. PacckazaTth 0 BeKTOpHOH 00paboTKe JaHHBIX.

6. IlpumeHnsercs nu BeKTOpHas o00paOOTKa JaHHBIX B COBPEMEHHBIX IE€PCOHAIBHBIX
KomrnbloTepax? Ha3BaTh COOTBETCTBYIONIME TEXHOJIOTUH / pacIIUPEHHs IPOLEccopa.

7. PacckazaTh 0 MHOTOYHKIIMOHAIBHON 00pabOTKe TaHHBIX.

8. Paccka3zath 0 KOHBelHepe KOMaHI.

9. B uém pa3HHIIa TMKOBOH M peaIbHOI MPOU3BOAUTEIBHOCTH CYIIEPKOMIIBIOTEpA?

10. Kako#ii cCynepkOMITBIOTEp Ha JaHHBIH MOMEHT HMEET MaKCHMAaJbHYIO ITHKOBYIO
IIPOU3BOUTENBHOCTD?



Tema 2. ApaneKTypa BBICOKOITPONU3BOANTCIIBHBIX BBIYMCIIUTCIBHBIX CHUCTEM.

Knaccn(bm(aum[ BBIYUCIUTCIBHBIX CUCTCM.
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[To kaKOMy KpUTEPHIO KITACCU(PUIIMPOBAHBI BEIYUCIUTEIBHBIE CHCTEMBI B KITacCCH(DUKAIUU
@ynHHA?

Yem otiinyarotrcs ot npounx SISD cucrembr?

Yem ominyarorcs ot npounx SIMD cucremspl?

Yem ortimmuarotes ot pounx MISD cuctemsr?

Yem otmnyarotes ot npounx MIMD cucremsr?

YeM 0TIIHYAOTCS MYJIBTHIIPOLIECCOPHI OT MYJIBTUKOMITBIOTEPOB?

Yem ommnyaroress UMA cuctemsr ot NUMA cucrem?

Yem omimmyarotes ot npounx CC-NUMA cucremsr?

Yem ommnyarotes ot npounx NCC-NUMA cucrtemsi?

Yem omimmyarotes ot npounx SMP cucrembr?

YeM OTIUYAIOTCS OT MPOUYUX MYJIbTHIIPOLIECCOPHBIX BHIYUCIUTENBHBIX CUCTEM KIIACTEPhI?

Tema 3. OGnauHble TEXHOJIOTHH, UX CBONCTBA U THUIIBL.

Urto Takoe «00IauHbIe TEXHOIOTUM» ?

HazoBuTe ocHOBHBIEC CBOICTBA 00JIAYHBIX TEXHOJIOTHH.

B uém npudrHa IIMPOKOTO PacpPOCTPAHCHUS 00JAYHBIX TEXHOIOTHIA?

HazoBute ocHOBHBIC THUIBI O0JAYHBIX CEPBUCOB IMPH MPOBEICHUU KIacCU(PHUKAIIMHU IO
THUITY MIPEIOCTABIISIEMOTO pecypcea.

[TpuBeauTe mpuMepsl 0OJAYHBIX CEPBUCOB.

ITouemy HaaS (Hardware as a Service, AmmapaTHoe oOecliedeHHE KaK CEPBHC) HE
OTHOCUTCS K chepe 00TauHbIX TEXHOIOTHI?

B uém otimame DaaS ot SaaS?

Kakue Tumbl 00lagyHBIX CEpBUCOB MPEIHA3HAYCHBI B TMEPBYIO OYepelb Ui KOHEYHBIX
MOJIb30BaTENCH, a Kakue it pa3padboTunkoB [10?

Kakue monenu pa3BEpThIBaHUS 00TAYHBIX CUCTEM BBI 3HAETE?

C kako¥ 11eNbI0 CO37at0TCs THOpHUIHBIE 001aKa?

Tema 4. Texunonorust MapReduce.

Haiite onpenenenue «pyHKINUN BBICIIErO MOPSAIKA» B MPOTPAMMHUPOBAHUH.

Kakwue ¢pyHKIIUMYM BBICIIEr0 MOPSAKA UCIOIB3YIOTCS B TEXHOJIOTMH O0JIaYHBIX BHIYMCICHUI
MapReduce?

Hasoswure maru 0606ménnoro anropurma MapReduce.

Kakue TuIibl y3710B CO3/1at0TCSI IPU UCIIOb30BaHuU TexHosioruu MapReduce u kakoBo ux
Ha3Ha4YeHHE?

Kakumu xapaktepucTukaMu JOJDKHA 00NafaTh BBIYMCIWTENbHAS 3a/lada, 4yTOOBI OHA
Mor1a ObITh 3()()EKTUBHO PEIlieHa ¢ MOMOIIIbI0 TexHoaorun MapReduce?

[TpuBenute mpuMep 3a1aud, KOTOpask MOXET OBbITh 3PPEKTHBHO peIIeHa C MOMOIIbIO
texnomorun MapReduce?

3anumuTte curHatypy GYHKOUA Map() Ha TCEBIOS3BIKE MPOrPaMMHUPOBAHUS IS
MPUBEIEHHOTO TTPUMEPA.

3anumure curHaTypy GyHkuuu reduce() Ha ICEBIOSI3bIKE MPOrPAMMHUPOBAHUS IS
MPUBEAEHHOTO MPUMEDPA.

Haszosure Hanbomee n3BectHrle peanuzanun MapReduce.

JIJIs KaKuX TUTIOB BBIYHCIUTEILHBIX CHCTEM B Kiaccudukanuu DIMHHA UMEET CMBICIT
UCIIONIB30BaTh TexHomoruto MapReduce?

Tema 5. Pacnipenenénnsie (aitioBble CUCTEMBI.
JaiiTe onpeneneHne «pacnpeaeiéHHON GailloBOM CUCTEMBD».
JaiiTe onpenenenne «peruiMKaii JaHHBIX).



C Kaxoil 11eJIbI0 BBIMOIHSIETCS PEIUIMKALNS JaHHBIX ?

KakoBsI cdepbl mpruMeHeHHs pacipee€HHbIX (palinoBeIX cucTem?

5. B 4éM cocrouT omiMuue pacnpeneiéHHON (aiIoBOM CHCTEMBI OT paclpeaeiaEHHOTO
XPaHWJIUILA TaHHBIX ?

6. Kakwue pacnipenenénnpie (aiiyioBble CHCTEMBI BB 3HaeTe?

7. Omnumute npunuun padbotsl Google File System.

8. Uro mpoucxomut B Google File System, ecnu y3en naHHBIX, XpaHSIHNH OCHOBHYIO KOIIHIO
¢dparmenTa (aiina, BBIXOTUT U3 CTPOst?

9. Omnwummute npuniun padoter Hadoop distributed file system.

10. Yro mpoucxomut B Hadoop distributed file system, ecnu y3en naHHBIX, XpaHSIIUI
OCHOBHYIO KOMHIO (pparmeHTa (paiisa, BBIXOJUT U3 CTPOs?

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

H~w

Tema 6. IlporpammupoBaHue s  BBICOKOIIPOU3BOJUTENBHBIX  BBIYUCICHUM.
Merononorus NpoeKTUPOBaHUS NAPAJLIEIbHBIX aJITOPUTMOB.
1. Ha3zoBuTe OCHOBHBIE TPOOIEMBI MAPAIIIETBHOIO POTPAMMHUPOBAHHUSL.
2. Pacckaxxute O METOJOJOTHHM OpPTaHM3alWW TapauIeNbHBIX BbhraucaeHud it SIMD

APXUTEKTYPHI.

3. Pacckaxure O METOIOJIOTHM OpPraHW3alMU MapauIeNbHBIX BBIYHCICHUN it MIMD
ApPXUTEKTYPHI.

4. HazoBuTe OCHOBHBIE TIOKA3aTEIIN Ka4eCTBA MapAJUICITHHBIX METOIOB.

5. Kak cBsi3anbl MeXy cOO0M Takue MOKa3aTenu Kak yckopeHue u 3O PeKTUBHOCTS.

6. Moxer a1 3HaU€HHE YCKOPEHUS MPEBbIIIATh KOJUYECTBO IPOLECCOPOB, UCIIONIb3yEMbIX

JUTSL 3aITyCKa MapajuiebHON MPOrpaMMBbI?

Yewm oTauvaeTcs CiIbHas MacIITabUpyeMoCTh OT ciaboi?

8. Hns dyero wucnoms3dyercs Oubianoreka MPIl, kakue OCHOBHbBIE BO3MOKHOCTH
MPEIOCTABIISIET?

9. Uro Takoe OpenMP, kakrie BO3MOXHOCTH MPEOCTABISAET?

10. Nmeert 511 cmbica ucnonb3zoBaTh MP| Ha Beruncnurensx ¢ o0uiei naMmsaTeio?

~

JlaGopaTopubie padorsi (OITK-10, ITIK-3, ITK-5, TIK-8):

1. Hanmmcatp anmapaTtHO YCKOPEHHYIO IIPOrpaMMY JUTS [I03JIEMEHTHOTO CIIOKEHHSI BEKTOPOB
(marpumep, ¢ momoripio Texuosoruu Nvidia CUDA).

2. Hanmcatp ammapaTHO YCKOPEHHYIO MpPOTrpaMMy, IOACUYHUTHIBAIOIIYIO KOJIMYECTBO
BXOXJICHUH KaXKI0TO CUMBOJIA B CTPOKE.

3. Coznare anmapaTHO YCKOpEHHYI peanm3auuto anroputma cxarus RLE (Run-Length
Encoding).

4. Co3natp anmapaTHO YCKOPEHHYIO PEIM3alHIO JJIsl AITOPUTMA 3aMEHBI ITaTUTPHI IIBETOB
B U300paKCHUHU.

CryneHTy HEOOXOIMMO OTBETHTh MPABUJIBHO U Pa3BEPHYTO HA 3a/laHHBIA €My BOMPOC
TEKYIIEro KOHTPOJIS.

Crynenty tpebyercsi BOBpeMs caBaTh JabopaTopHble pabOThl, OPUEHTHPOBATHCS B
HAMMCAHHOM MPOTPaMMHOM KOJie, MPaBMJIBHO M €MKO OTBEYaTh Ha 3a/laHHbIE 0 JIA0OpaTOPHOI
BOIIPOCHI.

3. OneHoYHbIe MaTepHAJIbl HTOTOBOI0 KOHTPOJISI (IPOMEKYTOUYHOMH aTTecTaluM) U
KpUTEepHUHU OlleHUBAHUS

Bonpocs! k 3x3ameny (OITK-10, ITK-3, TIK-5, TIK-8):
1. Bune! napamienn3Ma KOMIBIOTEPHBIX BEIYUCICHHIA.
2. Knaccudukanuo BHIYHCIUTENbHBIX crcTeM DrHHA.
3. Knaccudukamus MIMD cuctewm.



CBoiicTBa M TUIIBI TPUJI-CHCTEM.
CaoiicTBa U TUIIBI 00TAYHBIX TEXHOJIOTHI.
Texnomorus pacnpenenéHHbIX BeraucieHuin MapReduce.
Pacrnipenenéunblie ¢aitnoBbie CHCTEMBI.
CrnocoOpl ocTyna K BBIYHMCIMTEIBHBIM pecypcaMm BuaeokapThl. llpenmyinectBa u
HEJ0CTaTKH.

9. Texnonoruss Nvidia CUDA: apxuTekTypa, YpOBHH TaMATH, HPUHIUIBI
POTPaMMUPOBAHHUSL.

10. Meromosorusi OpraHU3alMyd NapauieNbHbIX Bhuucaennd mis SIMD, MIMD
aApXUTEKTYP.

11. Tlokazarenu KauecTBa MapaieIbHbIX METOIOB.

12. OpenMP u MPI: Ha3zHaueHue Kax/10i U3 TEXHOJIOTUI U UX CPABHUTEIHHBIN aHAIIN3.

NG

DK3aMeH MO OKOHYaHWU HM3y4YeHHs Kypca IMpPOBOIUTCS B NMHUCBMEHHO-YCTHOH (opme.
Jomyckom 10 3K3aMeHa SIBJISIETCS BBINOJIHEHUE JBYX J1abopaTopHbIX pabot. IIpu BeimonHeHuu
MeHee TpEX JabopaTOpHBIX pabOT MakCUMaibHas OLIEHKA Ha SK3aMeHe — 4.

OrneHka «OTIMYHO» CTABUTCS, €CIU CTYACHT MOJHOIIGHHO OTBETHJI Ha BOIIPOC OuieTa, a
TaKkKe Ha JOTOJHUTEIBHBIN BOIPOC, TPEOYIONUN aHATUTUYECKOTO COMOCTABICHUS 3HAHHM,
MOJIYYEHHBIX IIPU U3YUEHUHU PA3TUYHBIX TEM JAaHHOU TUCUUIUIMHBL. OLIEHKA «XOPOLIO» CTaBUTCA,
€CJIM CTYACHT TOJHOIIEHHO OTBETHJI Ha BOIPOC OWJIETa, HO HE OTBETWJ Ha JIOMOJHHUTEIbHBIN
Borpoc. OlLeHKa «yJOBJIETBOPUTEIBHO» CTABUTCS, €CJIM CTYACHT YaCTUYHO OTBETUJI HA BOIPOC
ounera.

4. OueHOYHbIE MATEPHUAJIBI VISl IPOBEPKHU OCTATOYHBIX 3HAHU I (C(POPMUPOBAHHOCTH
KOMIIETeHI 1)

Tecr (OIK-10, TIK-3, TTK-5, TIK-8):
1. Brruuciaurenbaple CUCTEMBI KAaKOT'O THIIA qJame BCEro HMCIOJB3YIOTCA JId OpraHu3alnun
BBICOKOHpOI/IBBO,Z[I/ITCHBHbIX BBI‘-II/ICJ'IGHI/II\/'I

a. SIMD
b. MISD
c. SISD

d. MIMD (npaBwibHBIN OTBET)
2. B KakoMm ciry4ae MOXKHO MPOTHO3WUPOBATH CHIKEHHE (PPEKTUBHOCTH 00paOOTKH JTaHHBIX C
nomotikio TexHosoruu Nvidia Cuda?
a. Boubmioit 006EM BXOIHBIX JaHHBIX
b. BosbIioe KOJIMYECTBO MAaTEMAaTHYSCKUX OIEPAIIUil B alrTOPUTME 00pabOTKU JaHHBIX
C. bBonpmioe koiMyecTBO yCIOBHBIX MEPEXOJOB B alrOpUTME 00pabOTKU JaHHBIX
d. BxoaHble 1aHHBIC UMEIOT ABYMEPHYIO WIIH TPEXMEPHYIO IPUPOIY

Kitoun: 1 d), 2 ¢)

Teoperuyeckue BOIPOCHI:

1. Jlnst gero Hy:xHa omepanus append B Google File System, modemy He moyb30BaThCS
BCer/ia oneparuei Write?

OTBeT IOIDKEH coJiepKaTh yIOMUHaHHUE TOro GakTa, yTo B GFS 0JHOBpeMEeHHO HECKOJIBKO
KIMCHTCKUX NPUJIOKEHHH MOTYT BBINOJHATH 3allUCh B OMUH (hailil, ModToMy oreparnus Write, B
o0IimeM ciydae, HeOe30MmacHa, TaK Kak MOXET 3aTepeTh M3MEHEHHs, BHOCHMBIC MapauIeiIbHO
JIPYTUM KIMEHTCKUAM TPHII0KEHHEM.

2. B uéMm mnpuHIUNUAIBHOE OTIUYUE MYJIbTHUIIPOIECCOPa W MYJIbTHKOMITBIOTEpPA
(xmactepa)?



OTBeT NOJDKEH COJepkKaTh YIIOMHUHAHUE TOTO (haKTa, YTO Y3JIbI MYJIBTIIPOI[ECCOPA UMEIOT
OOI1yI0 MaMATh, a y3JIbl MYJIbTUKOMITBIOTEPA HE UMEIOT O0IIEeH MaMsATH.

HNudopmanus o paspadboTunkax

Hpyxunun Jlenuc BsdecnaBoBuY, K.T.H., JOLEHT Kadeapbl TECOPETUYECKUX OCHOB
UH(POPMATUKH.



