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1. KOMHeTeHHHI/l U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OICHOYHBIMHA MaTepHaJIaMHU

Iesbro0 0CBOCHMSI JUCLUILUIMHBI ABJsIETCS (POPMUPOBAHUE CIEAYIOIINX KOMIETEHIUI:

[1K-5 CriocoGeH ynpaBiiTh MOJyYeHHEM, XpaHEHUEeM, niepeaayei, 00paboTkoi 6ombIIx
JTAHHBIX.

YK-1 CriocoGeH ocymecTBIsATh KPUTUIECKUN aHAIN3 MPOOIEMHBIX CUTYallHii Ha OCHOBE
CHCTEMHOTI0 II0JIX0/1a, BBIPA0AThIBaTh CTPATETUIO JEHCTBUI.

PesynbraTamMu OCBOCHHUS TUCIMILIMHBI SBISIOTCS CIEAYIOUINE MHIMKATOPHI TOCTHKECHUS
KOMIIETECHIINH:

NIIK-5.1 OcymiecTBasieT MOHUTOPUHT M OLEHKY IPOU3BOAUTEILHOCTH 00pabOTKU
OO0JBIINX JAHHBIX

NIIK-5.2 Hcnonp3yeT METOAbl M HMHCTPYMEHTBI IIOJYyUYEHUsS, XpaHEHHUs, Nepelayd,
00pabOTKH OOJIBIITUX TAHHBIX

WIIK-5.3 PaspabGarpiBaeT NpPEASIOKEHHUSI 10 TOBBIIICHUIO IMPOU3BOAUTEIBHOCTH
00pabOTKH OOJIBIINX JTAHHBIX

NYK-1.1 BeisBuser mnpoOJEeMHYIO CHTyalHi0, Ha OCHOBE CHCTEMHOIO TOAXO0Ja
OCYILECTBIIsIT €€ MHOI0()aKTOPHBIN aHAJIU3 U JUArHOCTHKY.

NVYK-1.2 OcymectBiaseT MOUCK, OTOOp M CHUCTEMAaTH3alMi0 HHOpPMALUU  AJIs
OIpeieNIeHUs alIbTePHATUBHBIX BAPUAHTOB CTPATErMUECKUX PELICHUH B MPOOIEMHON CUTYaIUH.

NVYK-1.3 Ilpennaraer 1 000CHOBBIBAET CTPATErHIO JAEMCTBUM C y4eTOM OIpaHUYEHUH,
PHCKOB U BO3MOXKHBIX TOCJI€ACTBUH.

2. OneHouHble MaTepHuaJIibl TEKYIIECI0 KOHTPOJIAA U KPUTCPUH OLICHUBAHUSA

DeMEHTHI TEKYIIEro KOHTPOJIS:
- TEOPETUICCKUE BOIIPOCHI;
- 1aboparopHbIe PabOTHI.

Texymmii KOHTPOJIb O JUCHUIUIMHE TPOBOIUTCA B (pOpME BOMPOCOB MO JEKIIMOHHOMY
MaTepuaiy, J1abopaTOpHBIX paboT U (ukcupyercs B (popMe KOHTPOJIBHOW TOUKM HE MEHee
OJIHOTO Pa3a B CEMECTP.

Bonpocs! pist npomexytounoii arrectanuu (UITK-5.1, UTTK-5.2, UTIK-5.3):
Tema 1. AxtyanbHOCTb, 0a30Basi TEPMUHOJIOTHS M TeHIEHUUU pa3BuTHs. [lapannenusm
KOMIIBIOTEPHBIX BBIYMCIEHUI
1. JlaTe onpezneneHue TEPMUHY «BBICOKOIPOU3BOAUTEIbHBIE BHIUUCICHUS.
2. Ha3BaTh OCHOBHBIC CIIOCOOBI MOBBIIIEHUS MPOU3BOJUTEIBHOCTH BBIUUCIUTEIBLHON
CUCTEMBI.

3. C 4eM CBsA3aHBI CII0)KHOCTH J1aJIbHEUILIErO OBBILIEHHs TAKTOBOM YacTOTHI ITpoleccopa’?

4. Jlatb onpezeneHue TEPMUHY «MYJIbTUIIPOLECCUPOBAHUE.

5. Paccka3aTh 0 BEeKTOpHO#M 00paboTKe TaHHBIX.

6. Ilpumensercs aM BeKTOpHas 00pabOTKa MJAHHBIX B COBPEMEHHBIX MEPCOHAIbHBIX
KomrnbloTepax? Ha3BaTh COOTBETCTBYIOIIME TEXHOIOTUHN / PAaCIIMPEHUS MPOLIECCOPA.

7. Paccka3ath 0 MHOTO(GYHKIIHOHATBEHON 00pabOTKe TaHHBIX.

8. PacckaszaTth 0 KOHBelepe KOMaH/.

9. B uém pasHuIa MHUKOBOW U peaIbHOW MPOU3BOJUTEIBHOCTH CYIIEPKOMITBIOTEPA?

10. Kakoii cynepkoMIblOTEp Ha JaHHBIH MOMEHT HMEET MaKCHUMAJIbHYIO IHKOBYIO

MIPOU3BOUTENBHOCTH?

Tema 2. Apxurekrypa BBICOKOIPOM3BOJAUTENBHBIX  BBIYACIUTEIBHBIX  CHCTEM.
Knaccudukaiiys BEIYUCIUTETBHBIX CHCTEM.
1. Tlo xakoMy KpUTEpHIO KJIacCU(UUUPOBAHBI  BBIYMCIUTENbHBIE CHCTEMBI B
knaccudukanuu OnuHHa?
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UewMm oTmmyatorces ot npouux SISD cuctems?

Yem oTnnyarorcs ot npounx SIMD cucremsr?

UeMm oTimyarorcs ot npounx MISD cucremsi?

Yem oTiinyarorcs ot npounx MIMD cuctems?

Uem oTamyaroTcs MyJabTUIIPOLIECCOPBI OT MYJBTUKOMIIBIOTEPOB?
Uewm otnuyatorcs UMA cuctemsr or NUMA cucrem?

Uem otmmyatores ot npounx CC-NUMA cuctembr?

Uewm otnuyatores oT npounx NCC-NUMA cucrtemsbi?

. Uem oTinimyarorcest ot npounx SMP cucrembi?
.YeM OTAMYAIOTCS OT MPOYUX MYJIBTHUIPOLECCOPHBIX BBIUUCIUTEIBHBIX CHUCTEM

KJ1acTepbl?

Tema 3. O01ayHbIe TEXHOJIOTHH, UX CBOHCTBA U THIIEI.

Urto Takoe «00IauHbIC TEXHOIOTHIY ?

HazoBuTe ocHOBHBIE CBOICTBA 00JIAYHBIX TEXHOJIOTHH.

B uém mpudrHa IIMPOKOTO pacpoOCTPAHCHUS 00JIAYHBIX TEXHOIOTHI?

HazoBuTe ocHOBHBIE TUIIBI OOJAYHBIX CEPBHCOB IMPH MPOBEICHUU KIacCHU(PHUKAIUHU T10
THUITY TPEIOCTABISIEMOTO pecypcea.

[IpuBeauTe mpuMepsl 0OJAYHBIX CEPBHUCOB.

[Touemy HaaS (Hardware as a Service, AmmapaTHoe oOecriedeHHE KaK CEpBHC) HE
OTHOCHTCS K cpepe 007IauHbIX TEXHOJIOTHIt?

B uém otiimune DaaS ot SaaS?

Kakue Ttumel o0nayHbBIX CEpBUCOB MpeAHA3HAUYEHBI B MEPBYIO OYepelb Ui KOHEYHBIX
MoJIb30BaTeNeH, a Kakue i pa3padotunkoB [10?

Kakue monenu pa3BépTbiBaHusl 007IaUHBIX CUCTEM BbI 3HaETE?

C KaKoi 1eNbI0 CO3/1al0TCsl THOPHIHBIE 001aka?

Tema 4. Texnonorus MapReduce.

Haiite onpenenenue «pyHKIIUU BBICIIETO MOPSIKa» B MPOTPAMMHUPOBAHHH.

Kakne ¢yHKIMM BBICHIETO TIOPSIIKA HCIONB3YIOTCS B TEXHOJIOTHM  OOJAYHBIX
BbuncieHnit MapReduce?

HazoBuTe maru o606ménnoro anroputma MapReduce.

Kakue Tumsl y310B co3aaroTcsl Mpy UCHONB30BaHUU TexHonorun MapReduce u kakoBo
WX Ha3HaueHue?

Kakumu xapaktepucTukaMu JODKHA 00NafaTh BBIYMCIUTENbHAs 3a/ada, 4ToObl OHA
MorJa ObITh 3()(PEeKTUBHO pellIeHa ¢ MoMolIbI0 TexHonoruu MapReduce?

[IpuBenute mpumep 3anadyu, KOTOpas MOXET ObITh d(HPEKTHUBHO pelIeHa ¢ MOMOIIBIO
texnosioruu MapReduce?

3anumuTe curHatypy GyHKOuH map() Ha TCEBOOS3bIKE MPOrPaMMUPOBAHUS IS
MPUBENEHHOTO TIPUMEPA.

3anumuTte curHaTypy ¢GyHKiuu reduce() Ha TCEBOOSI3BIKE MPOTPAMMHPOBAHUS IS
MPUBENEHHOTO TIPUMEPA.

Hazosure Hanbonee n3BectTHsle peannzanuu MapReduce.

. 21.]'[5{ KaKuXx THIIOB BBIYUCIHUTCIIBHBIX CHCTEM B KJ'IaCCI/I(l)I/IKaHI/II/I dnuaHa UMEeT CMBICHT

UCIOJIb30BaTh TeXHONOTHIO MapReduce?

Tema 5. Pactipenenénnsie GpaioBbie CUCTEMBI.

JaiiTe onpeneneHune «pacnpeaeaéHHon (hanIoBO CHCTEMBD».

HaiiTe onpeneneHne «perimKaluyl JaHHBIX).

C Kako¥ 1eJIbI0 BBITTOHSICTCS PETTUKAIUS JaHHBIX ?

KakoBbl cdepbl mpuMeHeHus pacipeneaeHHbIX PailioBbIX cucTeM?

B uém coctout oTimume pacrpenenéHHON (DaiIoBON CHUCTEMBI OT pacHpeaesiéHHOTO



XpaHWJIMIIA JaHHBIX ?

6. Kakue pacnpenenénnsie (paiaoBbie CUCTEMBI BbI 3HAaETE?

Onumute npuHIMn padotsl Google File System.

8. Urto mpoucxomut B Google File System, ecnu y3en AaHHBIX, XpaHSAIMIMKA OCHOBHYIO
Konuio (hparmMeHTa ¢aiina, BBIXOIUT U3 CTPOsi?

. Onummre npunnun padotsl Hadoop distributed file system.

10. Yro mpoucxoaut B Hadoop distributed file system, ecnam y3en JaHHBIX, XpaHSIIUN
OCHOBHYIO KOMHIO (pparmenTa ¢aiina, BBIXOAUT U3 CTPOs?

11. HazoBute cxoxactBa u paznmuuus Google File System u Hadoop distributed file system.

~

Tema 6. IIporpammupoBaHue [  BBICOKOIIPOU3BOJUTEIBHBIX  BBIYHUCICHHM.
MeTto10510T1s TPOEKTUPOBAHMS ITAPAJIIENIBHBIX aITOPUTMOB.

1. Ha3oBute ocHOBHBIE TPOOIIEMBI NAPAIIIEIILHOTO IPOrPaMMUPOBAHUS.

2. PacckaxuTe O METONOJIOTMHM OpraHu3alliy MapajljiesIbHbIX BblYMCIeHUN g SIMD
ApPXUTEKTYPBI.

3. Pacckaxxutre O METOJOJOTMU OpraHM3alMU NapauieidbHbIX BblUMcIeHUN 111 MIMD
ApXUTEKTYPBI.

4. Ha3oBuTe OCHOBHBIE IIOKAa3aTEJIM KAYECTBA MMAPAJJIEIbHBIX METO/I0B.

5. Kak cBs3anbl Mex1y OO0 Takue MoKa3zaTelld Kak YCKOpeHUe U 3(PPEeKTUBHOCTD.

6. MoxxeT a1 3HaUeHHE YCKOPEHUs MPEBBIIIATh KOJUYECTBO MPOLECCOPOB, UCIOJIb3YEMBIX
JUIS 3aIyCKa apajliesIbHOM IporpaMmbl?

7. Yem oTiiMUaeTCs CUIIbHAS MAaCIITAOMPYEMOCTh OT CI1a0oit?

8. Mlns uero wucnoib3yercs Oubnmuoreka MPI, kakue OCHOBHBIE BO3MOXHOCTH
IIpEeI0CTaBIsACT?

9. Uro Takoe OpenMP, kakue BO3MOXHOCTU IIPEJOCTABIAET?

10. Imeet nu cMbicn ucnoabs3oBate MPI Ha BeruncauTensax ¢ oouieit namsaTbo?

JlabopaTopusie padorsl (MYK-1.1, UYVK-1.2, UVK-1.3)

1. Hanucatp ammapaTHO YCKOPEHHYIO NIporpammy Uil IIO2JEMEHTHOIO CIIOKEHUS
BEKTOPOB (HampuMmep, ¢ nomonibio TexHosnoruu Nvidia CUDA).

2. Hamucatp ammapaTHO yYCKOPEHHYH) IIpOTrpaMMy, IOJACUUTBIBAIOIIYI KOJUYECTBO
BXOXIEHUN Ka)XI0TO CUMBOJIA B CTPOKE.

3. Co3pmarp anmapaTHO YCKOpeHHYIO peanuzauuio aaroputma cxatuss RLE (Run-Length
Encoding).

4. Co3marp anmapaTHO YCKOPEHHYIO pPEaTU3aldi0 I alropuTMa 3aMEHbl NaJIUTPBI
I[BETOB B U300pa’KeHUU.

CryneHTy HEOOXOIMMO OTBETUTh MPABUIBHO U Pa3BEPHYTO HA 3a/laHHBIM €My BOMNPOC
TEKYI[ET0 KOHTPOJIS.

Crynenty TpeOyeTcsi BOBpeMsl caaBaTh JIadOpaTtopHble pabOTHl, OPHEHTHUPOBATHCS B
HalMCaHHOM NPOTrPaMMHOM KOJIe, TPaBUIBHO U €MKO OTBEYATh HA 3aJ[aHHBIE IO JJaOOpaTOPHOM
paboTe BOIIPOCHI.

3. OneHo4YHbIe MATEPHAJIbI HTOTOBOI0 KOHTPOJISA (MIPOMEKYTOYHOM aTTecTaluu) v
KpHUTEpUH OLEHUBAHUA

Bonpocs k 3k3ameny (MIIK-5.1, UIIK-5.2, UTIK-5.3):
Bunel napanienn3ma KOMIbIOTEPHBIX BBIYUCIICHUH.
Knaccugukanuio BeIMUCIUTENBHBIX cucTeM DIuHHA.
Knaccudukammst MIMD cucrem.

CBolicTBa U THUIIBI TPUA-CUCTEM.

CBoICTBa M TUIBI 00JIAYHBIX TEXHOJIOTHA.

TexHomnorus pacrpenen€HHbIX Berunciaennit MapReduce.

SIS



7. Pacnpenenénubie GaitioBble CHCTEMBI.

8. CnocoObl JOCTyNa K BBIYHCIUTEIBHBIM pecypcaM Buaeokapthl. I[IpenmymiectBa u
HEJOCTaTKHU.

9. Texnonorus Nvidia CUDA: apXuTekTypa, YypPOBHH TaMSTH, TNPUHIIUIIBI
IPOrPaMMHUPOBAHUS.

10. Meronosnoruss opraHu3alMM MapajuieNbHbIX BbluMciIeHud mia SIMD, MIMD
ApPXUTEKTYP.

11. Iloka3zaTenu kayecTBa NapayljieIbHBIX METO/IOB.

12. OpenMP u MPI: HazHaueHue KaXA0M U3 TEXHOJIOTUM U UX CPAaBHUTEIbHBIA aHAIIN3.

DK3aMeH 10 OKOHYaHWH M3yUYeHUs Kypca MPOBOJUTCS B MUCBMEHHO-YCTHOM (opme. [Ipu
BBIMIOJIHEHUM ~ MEHEe  JByX  JabOpaTOpHBIX  paboOT  OIeHKa Ha  JK3aMeHe  —
«HEYJIOBJICTBOPUTEIIbHO». [Ipy BBIOJHEHUH MeHee TPEX J1abopaTOPHBIX padOT MaKCHMajbHas
OlLIEHKA Ha dK3aMeHe — 4.

OIIGHKa «OTJIIMYHO» CTABUTCA, €CJIMW CTYACHT IOJHOLCHHO OTBCTUII HA BOIIPOC 6I/IJICT3., a
TaKKC Ha I[OHOJ'IHI/ITCJIBHHﬁ BOIIpOC, TpC6YIOHlHI>'I AHAJIMTHYCCKOI'O COIIOCTAaBJICHUA 3HaHHﬁ,
MOJIYYCHHBIX IIpW HMU3YYCHHU Pa3JInYHbIX TCEM I[aHHOfI JUCHUIIINHBI. OHGHKa «Xopouio»
CTaBUTCA, C€CJIIM CTYACHT IIOJIHOOCHHO OTBCTHUJI Ha BOIIPOC 6I/IJ'ICTa, HO HC OTBCTHJI Ha
IIOHOJIHI/ITGJII)Hl)If/'I BOIIpPOC. OHCHKa «YOOBJICTBOPHUTCIBHO» CTAaBUTCA, €CJIM CTYACHT YaCTHUYHO
OTBCTHUII Ha BOIIPOC ouiera.

4. OueHo4yHbIe MaTepuaJibl I NMPOBEPKH 0CTATOYHBIX 3HAHMH
(chopMHUPOBAHHOCTH KOMIIETEHIHIA)

Tect (UIIK-5.1, UTIK-5.2, UTIK-5.3):
1. BbIYMCIUTENBHBIE CHUCTEMBI KAaKOIO THUIIA Yalle BCErO HCIOJIB3YIOTCS Ul OpraHu3anuu
BBICOKOIIPOU3BOJAUTEIIBHBIX BBIYUCICHUN

a. SIMD
b. MISD
c. SISD

d. MIMD (npaBWIBHBIIA OTBET)
2. B KakoM cily4ae MOKHO NMPOrHO3UPOBaTh CHWXKEHHE 3((HEKTUBHOCTH O0O0pabOTKU JaHHBIX C
nomotkio TexHonoruu Nvidia Cuda?
a. bBombmoit 006EM BXOIHBIX JaHHBIX
b. DBoipiroe KoIM4ecTBO MaTEMATHIECKUX OTIEpAIlHid B AITOPUTME 00paOOTKH TaHHBIX
c. bonbuioe komm4ecTBO yCIOBHBIX IEPEXOI0B B AITOPUTME 00pabOTKH TaHHBIX
d. BxonHbIe JaHHBIE UIMEIOT ABYMEPHYIO HIIH TPEXMEPHYIO TPUPOTY

Kiroun: 1 d), 2 ¢)

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

1. dns gero HykHa oneparus append B Google File System, mouemy He moib30BaThCs
Bcer/a orneparen write?

OTBer AOKEH cojiepXaTh ymnoMuHaHue Ttoro ¢akra, yto B GFS opHOoBpemeHHO
HECKOJIPKO KJIMEHTCKUX TPWIOKEHUH MOTYT BBINONHATH 3alHuch B OMUH (ailn, mostomy
orepanus write, B 00111eM ciaydae, HeO0e30MacHa, Tak Kak MOXKET 3aTepeTh N3MEHEHHsI, BHOCHMBIE
napajuIeNIbHO JPYTUM KIMEHTCKUM MPHIIOKCHHUEM.

2. B uém mnpuHIMIUANIbHOE OTIWYME MYJIBTUIIPOLIECCOPA W MYJIBTHKOMIIBIOTEpA
(xmactepa)?

OTBeT J0JDKEH colepkaTh YIIOMUHAHKE TOTO (haKTa, YTO Y376l MYJIBTIIPOLIECCOPA UMEIOT
OOIIYIO TAMSATH, & y3JIbI MyJIbTHKOMITEIOTEPA HE UMEIOT OOIIEH MaMsITH.



HNudopmauus o pazpadoTunkax

HNpyxunun Jleanc BsdecnaBoBwdY, K.T.H., JOLUEHT Kadeapbl TEOPETUYECKUX OCHOB
nH(pOpPMATHKH.



