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1. KOMHETGHHHI/I H HMHIUKATOPbBI HMX [JOCTHKCHHSI, IIPOBEPHAECMbIC JTAaHHBIMHU

OICHOYHBIMMA MaTepHaJIaMHU

[TK-3 CriocobeH ocyIecTBIATh HAYYHO-UCCIEA0BATEILCKUE M ONTBITHO-KOHCTPYKTOPCKUE

pa3paboTKu KaK MpPH HCCIEAOBAHWU CAMOCTOSITENBHBIX T€M, TaK M pa3padOTKH MO TEeMaTHKe
OpraHu3aliHu.

PC3yanaTaMI/I OCBOCHUS NUCHUIUIMHBI SABJIAIOTCA CICAYOINNEC MHAUKATOPBI JOCTUKCHU A

KOMIIETEHIIUH:

UIIK-3.1 OcymectBaser npoBeneHue paboT 1o 0O0pabOTKe M aHAIW3y Hay4yHO-

TEXHUYECKON MH(YOPMAIK U PE3YJIbTATOB UCCIIEI0BAaHUI

2. OIIeHO‘lHLIe MaTepUuaJibl TEKYLHIECTI0 KOHTPOJISA U KPUTEPUHU OLICHUBaAHUA

DNEeMEeHTHI TEKYILEro KOHTPOJIS:
- TEOPETUYECKHE BOIIPOCHI,
- naboparopHbIe PabOTHI.

Texymuil KOHTPOJIb MO JTUCUUILUIMHE MPOBOAUTCS B (hOPME BOIPOCOB IO JIEKIIHOHHOMY

MaTepHaiy, 1abopaTOpHbIX paboT U pukcupyercs B GopMe KOHTPOIBHON TOUKU HE MEHEE OJTHOT'O
pasa B cemecTp.

Bonpocs! 1Jist npomesxyTounoii arrectamuu (UITK-3.1):
Tema 1. AxTyanbHOCTh, 0a30Basi TEPMHUHOJIOTHS ¥ TCHICHIIUU pa3BuTHs. [lapamienusm

KOMITBIOTCPHBIX BBIYHCIICHUI

1.
2.
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JlaTh omnpeneneHne TEpMUHY «BbICOKOIIPOU3BOIUTEIbHBIE BBIUUCICHUS.

Ha3Barb oCHOBHbIE CHOCOOBI TOBBIIMIEHUS MPOU3BOJUTENLHOCTH BBIYMCIUTEIBHON
CUCTEMBI.

C 4deM CBA3aHbI CI0KHOCTH JAIBHEHIIEr0 MOBBIIIEHUS TAKTOBOW YaCTOTHI Mpolieccopa?
JlaTh onpeneneHue TEpMUHY «MYJIbTUIIPOILIECCUPOBAHUE.

Pacckazath 0 BekTOpHOI 00pabOTKE TaHHBIX.

[Ipumensiercs 1 BeKTOpHas oOpabOTKa JaHHBIX B COBPEMEHHBIX IEPCOHAIBHBIX
koMIbioTepax? Ha3BaTh COOTBETCTBYIOIINE TEXHOJIOTHH / PaCIIUPEHUs IIPOLIeCcopa.
Pacckazath 0 MHOTO(YHKIIMOHAIEHOM 00pabOTKe TaHHBIX.

Paccka3zath 0 kOHBelepe KOMaH]I.

B uém pa3zHuIla NTMKOBOI U pealbHOM POU3BOAUTENBHOCTH CYIIEPKOMITbIOTEPA?

. Kakoil cynepkomipioTep Ha JaHHBIM MOMEHT HMEET MAaKCUMAaJbHYI0 ITHKOBYIO

IIPOU3BOJUTENBHOCTD?

Tema 2. ApXuTeKkTypa BBICOKOIPOU3BOIAUTEIBHBIX  BBIYMCIUTEIBHBIX  CHCTEM.

Kn accmbnxaum BBIYHMCIINTCIIBHBIX CUCTCM.

1.
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11.

[To KakoMy KpUTEPUIO KJIaCCHU(UITUPOBAHBI BEIUUCITUTEIBHBIC CUCTEMBI B KJIACCH(PUKAITUU
®nuHHA?

Yem otninyarorcs ot npounx SISD cucteMbr?

UeMm otimmyatrores ot npounx SIMD cuctembr?

Yem ortmnyarotes ot npounx MISD cuctemsr?

UYewm otnuvarorcs oT npounx MIMD cucrembr?

UeM 0TIMYAIOTCS MYJIBTHIIPOIIECCOPHI OT MYJIBTUKOMIIBIOTEPOB?

Uewm otnuyatrorcs UMA cuctemsr ot NUMA cuctem?

UYewm otmuvarorces oT npounx CC-NUMA cuctemsi?

Yem otmyarotcs ot npounx NCC-NUMA cuctemsr?

UYewm otnuyarorcs oT npounx SMP cuctembr?

YeM OTIHYAOTCS OT MTPOYMX MYJIbTHIIPOIIECCOPHBIX BHIYUCIUTEIBHBIX CHCTEM KJIACTEPHI?

Tema 3. O01auHbIe TEXHOJOIUH, UX CBOMCTBA U THUIIHI.
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Urto Takoe «00IauHbIe TEXHOIOTUNY» ?

Ha3zoBuTe OCHOBHBIE CBOICTBA O0JIAYHBIX TEXHOJIOTHIA.

B uém npuurHa IIMPOKOTO pacpPOCTPAHSHUS 00JIAYHBIX TEXHOIOTHIA?

Ha3oBuTe OCHOBHBIC THUIBI OOJIAYHBIX CEPBUCOB NPHU TPOBEICHUH KIacCU(UKAIUHU IO
THUITY TIPEIOCTABIISIEMOTO pecypcea.

[TpuBeauTe mpuMepsl 0OJIAYHBIX CEPBUCOB.

ITouemy HaaS (Hardware as a Service, AmmapaTHoe oOecliedeHHE KaK CEPBHC) HE
OTHOCHTCS K cpepe 00TauHbIX TEXHOJIOTHIA?

B uém oTiimune DaaS ot SaaS?

Kakue Tumbl 00ayHBIX CEpBUCOB MpEIHA3HAUYCHBI B MEPBYIO OuUepellb Ui KOHEYHBIX
MOJIh30BaTENCH, a Kakue it pa3padboTunkoB [10?

Kakune monenu pa3BEpThIBaHUS 00TAUYHBIX CUCTEM BbI 3HAETE?

C kako¥ 1enbIo CO37at0TCs THOpUIHBIE 001aKka?

Tema 4. Texunonorust MapReduce.

Haiite onpenenenue «pyHKINUN BBICIIETO MOPSAIKA» B MPOTPAMMHUPOBAHHH.

Kakwne pyHKIIMM BBICIIETO MTOPSIKA UCTIOTIB3YIOTCS B TEXHOJIOTHH O0JIAYHBIX BRIYACICHUN
MapReduce?

Hazoswure maru 06006ménnoro anropurma MapReduce.

Kakue TuIbI y3710B CO3/1aI0TCSI IPU UCIIOB30BaHuU TexHosioruu MapReduce u kakoBo ux
HazHayeHue?

Kakumu xapaktepucTukaMu JOJDKHA 00JafaTh BBIYMCIWTENbHAS 3a/iada, 4yTOOBI OHA
Mor1a ObITh 3()()EKTUBHO peIlieHa ¢ MOMOIIbi0 TexHomoruun MapReduce?

[TpuBenure mpuMep 3a1add, KOTOpask MOXKET ObITh 3PPEKTHBHO peIIeHa C MOMOIIbIO
texuomorun MapReduce?

3anumuTte curHatypy GyHKOUE Map() Ha TMCEBIOS3BIKE MPOrPAaMMHUPOBAHUS IS
MPUBEIEHHOTO TTPUMEPA.

Sanummre curHarypy ¢yakimuu reduce() Ha ICEBAOSA3BIKE MPOrPAMMHPOBAHUS IS
MPUBEIEHHOTO TTPUMEPA.

HasoBute Hanbonee u3BecTHble peanusanu MapReduce.

JIsisl KaKuX TUIIOB BBIYMCIHMTEIBHBIX CHCTEM B Kiaccuukanum DIMHHA UMEET CMBICT
UCIOJIb30BaTh TexHooruto MapReduce?

Tema 5. Pacripenenénnbie (aiioBble CUCTEMBI.

JaiiTe onpeneneHue «pacnpenaeaéHaon GanaoBO CHCTEMBD».

[aiite onpeneneHue «permKaiiy JaHHBIX).

C KaKoil 1eJIbI0 BBIOJIHAETCS PEIUTUKALNS JaHHBIX?

KakoBbl cdepbl mpuMeHeHus pacipeneaeHHbIX (PailioBbIX crucTeM?

B uém cocroutr ornuume pacmnpenenéHHON (ailyioBON CHUCTEMBI OT pacHpeenEHHOTO
XpaHWUJIHINA JAHHBIX ?

Kaxkue pacnpenenéunbie ¢aiiioBsie CHCTEMBI BbI 3HaeTe?

Onummre npunimn padotsl Google File System.

UYro mpoucxoaut B Google File System, eciu y3en JaHHBIX, XpaHAIIANA OCHOBHYIO KOTTHIO
¢bparmenTa Qaiina, BBIXOIUT U3 CTPOS?

Onummre npunimn padotsl Hadoop distributed file system.

Yro mpomcxomur B Hadoop distributed file system, ecnmu y3enm maHHBIX, XpaHSIIUI
OCHOBHYIO KOTHIO (hparMeHTa ¢aiisa, BBIXOAUT U3 CTPOSs?

Hasoswure cxonctra u pasnuuns Google File System u Hadoop distributed file system.

Tema 6. HpOFpaMMI/IpOBaHI/IC JJIA BBICOKOITPOU3BOJUTCIIbHBIX BBIYMCIICHHIA.

MGTO[[OJ'IOFI/ISI MPOCKTUPOBAHUS MAPAJIJICIbHBIX aJITOPUTMOB.

1.

HazoBuTe ocHOBHEIE Hp06HeMBI mapajJjieJIbHOI'O NporpaMMupOBaHU.



2. Pacckaxxute 0 METOJOJIOTHM OpraHHW3allMU TapaUIeIbHBIX BbrauciacHud s SIMD

ApPXUTEKTYPHI.

3. PacckaxuTe 0O METOMOJOTMHM OpTaHU3AIMHM NapaJUIeNbHBIX BbIUMCIeHU s MIMD
ApPXUTEKTYPHI.

4. Ha3oBuUTE OCHOBHBIE MOKA3aTEIN KayecTBa MapajljielIbHbIX METOJIOB.

5. Kak cBsa3anbl Mex1y co00 Takue 1mokaszaTesid Kak yCKOpeHue U 3(PPEKTUBHOCTb.

6. MokeT M 3HAYCHHE YCKOPEHUS MPEBHINIATh KOJUYECTBO IPOIECCOPOB, UCIOIB3YEMBIX

JUTSE 3aITyCKa MapajuiebHOM MPOrpaMMBbl?

Yem oTnuvaeTcs CiibHasi MacIITabUpyeMoCTh OT ciaaboi?

8. Jns dyero wucnomezyercs Oubnmoreka MPI, kakue OCHOBHBIE BO3MOXKHOCTHU
IIPEIOCTaBIISACT?

9. Yro takoe OpenMP, kakue BO3MOKHOCTH PEIOCTABIISACT?

10. MmeeT 1 cMbICT Coyib30BaTh MP| Ha BeIUMCIHTENSX ¢ OOIIEH TAMSITHIO?

~

JlaGopaTopHbie padors ( UYK-3.1)

1. Hamucatp anmnapaTHO YCKOPEHHYIO IPOTrpaMMy JIJIsl HOJIEMEHTHOTO CJIOKEHHSI BEKTOPOB
(manpumep, ¢ momonrsio TexHosoruu Nvidia CUDA).

2. HanucaTth anmapaTHO YCKOPEHHYIO IpOrpaMMy, IOJCUUTHIBAIOIIYIO KOJIHUYECTBO
BXOXJEHUM KaXXJI0TO CUMBOJIa B CTPOKE.

3. Coznare anmapaTHO YCKOpEHHYIO peanm3auuto anroputma cxkatus RLE (Run-Length
Encoding).

4. Co3aath anmapaTtHo YCKOPEHHYIO PeaTM3altIo IS aJlrTOpUTMa 3aMEHbI MTaJTUTPhI [IBETOB
B U300paKCHUHU.

CryneHTy HEOOXOAMMO OTBETUTH MPABWIBHO M Pa3BEPHYTO HA 3aJaHHBIA €My BOIPOC
TEKYIIEro KOHTPOJISL.

Crynenty TtpeOyeTcs BOBpeMs caaBaTh JaboparopHble pabOThl, OPUEHTUPOBATHCS B
HaMKUCAaHHOM NPOTPaMMHOM KOJIe, TPaBUIBHO U €MKO OTBEYaTh HAa 33JaHHBIC MO J1a0OpaTopHOU
BOTIPOCHI.

3. OueHoYHbIe MATEPHAJIBI HTOTOBOT0 KOHTPOJISA (MIPOMEKYTOYHOM aTTecTaluu) U
KPUTEePHH OLleHMBAHUS

Bomnpocs! k 3x3ameny (MI1K-3.1):
Bunpl napannenu3ma KOMIbIOTEPHBIX BBIYUCICHUN.
Knaccudukanuto BerarcnuTeNnbHbIX cucteM dOnuHHa.
Knaccudukanus MIMD cucrem.
CBOJCTBa ¥ TUIIBI TPHUJI-CUCTEM.
CBolicTBa U TUIIBI 00JIAYHBIX TEXHOJIOTUH.
Texnounorus pacnpenenéHHbIX Berauciennin MapReduce.
Pacrnipenenéunblie ¢aitioBble CHCTEMBI.
CrocoObl TocTyna K BBIYHUCIUTENBHBIM pecypcaMm BHUAEOKapThl. lIpenmyiiectBa u
HEJOCTaTKH.
9. Texnonoruss Nvidia CUDA: apxuTekTypa, YpOBHH TaMATH, HPUHIUIBI
IPOrpaMMHUPOBAHUS.
10. Metomosiorusi OpraHM3ay TMapauieabHbIX BbeuucieHud s SIMD, MIMD
APXUTEKTYP.
11. Toka3arenu kauecTBa MapajuieaIbHBIX METOJOB.
12. OpenMP u MPI: Ha3HaueHHne KaX 101 U3 TEXHOJOTHHA U MX CPAaBHUTEIIHHBIN aHAIN3.

NGO~ wWNE

DK3aMeH MO OKOHYaHWW HM3Yy4YeHHs Kypca IMPOBOIUTCS B MHUCBMEHHO-YCTHOH (opme.
JlomyckoM 10 3K3aMeHa sIBJII€TCs BBIIIOJHEHHE JBYX J1abopaTopHbIX pabot. Ilpu BeImonHeHUM
MeHee TpEX JabopaTOpHBIX pabOT MaKCHUMalbHas OLIEHKA Ha HK3aMeHe — 4.



OrneHka «OTINYHO» CTABUTCS, €CITU CTYACHT MOJHOLIEHHO OTBETHII Ha BOMpoc OuieTa, a
TaKK€ Ha JOTOJHUTEIBHBIN BOMPOC, TPEOYIOUIUMN aHATUTUYECKOTO COMOCTABICHUS 3HAHHM,
MOJIYYEHHBIX IPU U3YUYEHUHU PA3TUYHBIX TEM JaHHON MUCUUIUIMHBL. OLIEHKa «XOPOUIO» CTaBUTCA,
€CJIM CTYACHT TOJHOIIEHHO OTBETWJI Ha BOIMPOC OWJIETa, HO HE OTBETHJI HA JIOTOJHUTEIHHBIN
Borpoc. OLeHKa «yJOBJIETBOPUTEIBHO» CTABUTCS, €CJIM CTYACHT YaCTUYHO OTBETUJI HA BOIPOC
owmera.

4. OueHOYHbIEe MAaTEPHUAJIBI VIS IPOBEPKHU OCTATOYHBIX 3HAHM I (C(POPMUPOBAHHOCTH
KOMIIeTeHI[Mi)

Tecr (UI1K-3.1):
1. BelyncauTeIbHBIE CHCTEMbl KAaKOrO THIIA dYallleé BCETO HCIONB3YIOTCSA JUISl OpraHU3aIlluu
BBICOKOTIPOU3BOIMTEIIBHBIX BRIYUCICHHIA

a. SIMD
b. MISD
c. SISD

d. MIMD (npaBwibHBIH OTBET)
2. B kakoMm ciydae MOYKHO NPOTHO3UPOBATh CHIKEHHE d(P()EKTUBHOCTH 00paOOTKU JTaHHBIX C
nomotnkko TexHosoruu Nvidia Cuda?
a. bonbmmoi 06b€M BXOIHBIX JaHHBIX
b. Bosblioe KOJIMYECTBO MATEMATHYSCKUX OIIEPAIIUil B aITOPUTME 00PaOOTKH JaHHBIX
C. bBonpmioe koinyecTBO yCIOBHBIX MEPEXOJOB B aITOPUTME 00paOOTKU JaHHBIX
d. BxomHble 1aHHBIC UMECIOT JIBYMEPHYIO WIIH TPEXMEPHYIO IIPUPOIY

Kitoun: 1 d), 2 ¢)

Teoperuueckue Borpocs! (MITK-3.1):

1. Jlnst gyero HyxHa onepanus append B Google File System, moyemy He moyb30BaThCs
BCer/ia oneparmeit write?

OTBeT A0JDKEH cojiepKaTh yIIOMUHaHKE TOro (pakTa, uto B GFS 0THOBpeMEHHO HECKOJIBKO
KJIMEHTCKUAX MPUIOKEHUIA MOTYT BBIIIOJHATH 3alIUCh B OAMH (haiiil, mo3ToMy oreparus Write, B
o0ieM ciydae, HeOe30MmacHa, TaKk Kak MOXET 3aTepeTh M3MEHEHHs, BHOCHMBIC MapalieibHO
JIPYTUM KJIHEHTCKUAM MPHI0KEHHEM.

2. B uéMm mnpuHIUNUAIBLHOE OTIUYHE MYJIbTHUIIPOIIECCOPA U  MYJbTHKOMIIBIOTEpPA
(xmacrepa)?

OTBeT IOJDKEH CO/Iep)KaTh YIIOMUHAHUE TOTO (DaKTa, YTO Y3JIbl MYJIBTIPOIIECCOPA HMEIOT
OOIIYt0 AMSITh, & Y3JIbI MYJbTHKOMITBIOTEPA HE HMMEIOT OOIIIEH MaMSsITH.

HNudopmanus o pazpadoryukax

Hpyxwunun Jlenuc BsdecnaBoBuY, K.T.H., JOIEHT Kadeapbl TECOPETUYECKHX OCHOB
UH(POPMATUKH.



