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1. KOM]’[eTeHHI/II/I H HWHIMKATOPbI HUX JOOCTH)KCHHH, IMNpOoBepsACcMbIe JTaHHBIMHA
OLCHOYHBIMHU MaTepHUaIaMu

[enbto 0CBOEHMS TUCIUIUIMHEI SIBIsIETCS (POPMUPOBAHKE CIIEAYIOMIMX KOMIIETCHIUI:

OIIK-4 CnocobeH TNOHMMAaTh NPHUHIMIBI PaOOTHI COBPEMEHHBIX HWH(GOPMAITHOHHBIX
TEXHOJIOTHH U UCIIOJIb30BaTh UX JUISL PEIICHHS 33124 TPOPeCCHOHATIBHOM 1S TeTbHOCTH.

OIIK-5 Cmnocoben paspabaThiBaTh aJITOPUTMBI M KOMIIBIOTEPHBIC IPOTPAMMBEI,
NPUTOAHBIE IS IPAKTUYECKOTO IPUMEHEHUSI.

IIK-2 Cnocoben cobuparth, 00pabaThiBaTh U aHAJIM3UPOBATH JAHHBIC NJISI MPOBEICHUS
HAYYHO-HMCCIIEI0BATENbCKUX PabOT B 3aBUCUMOCTH OT MPOOJIEMHOM M MpPEeIMETHOW 00JIacTH,
CO3/1aBaTh MaTEMAaTUYECKYIO MOJIEIIb UCCIENYEMOT0 OOBEKTA.

IIK-3 Cnocoben mnpoekTupoBaTb U pa3pabaTbiBaTh NPOTpaMMHOE OOeCTeYeHHe
KOMIIBIOTEPHBIX U MH(OPMAIMOHHBIX CUCTEM, a TakXke (opMaln30BaTh U aJrOPUTMHU3UPOBATH
NOCTABJIICHHYIO 33/1ady B paMKax IMPOEKTa B 3aBUCHUMOCTH OT NpPOOJIEMHON M TpeaMeTHOU
obnacTH.

PesynbraTamMu OCBOCHHUS TUCIHUILIMHBI SBISIOTCS CIEAYIONINE UHANKATOPBI TOCTHKECHHUS
KOMIIETECHIINH:

NOIIK-4.1 OGnagaer HEOOXOAMMBIMH 3HAHUSIMH B 00JacTH HH(POPMALMOHHBIX
TEXHOJIOTUH, B TOM YHCJI€ IOHUMAET MPUHIUIBI UX paOOTHI

NOIIK-4.2 TIpuMeHsieT 3HaHusl, OJyuYeHHbIE B 001aCTH MHPOPMALMOHHBIX TEXHOJIOTHIA,
IPU PELIEHNH 3a/1a4 NPO(EeCCHOHAIBHON AEATENbHOCTU

NOIIK-4.3 Hcnonb3yeT coBpeMeHHbIE WH(POPMAIIMOHHbIE TEXHOJOTHM HA BCEX 3Tamax
peleHus 3a1a4 MpoecCUOHAIBHON 1EATEIbHOCTH

NOIIK-4.4 JleMOHCTpHpPYET yMEHHE COCTaBJIATh Hay4Hble 0030pbl, pedeparsl U
Ooubmmorpaduu Mo TeMaTUKe HAyYHBIX UCCIIEIOBAaHUH.

NOIIK-5.1 O6nanaer HEOOXOIUMBIMU 3HAHUSMH AITOPUTMOB, IPUHUIIMIIOB pa3padOTKU
QITOPUTMOB M KOMIIBIOTEPHBIX MTPOTPaMM

NOIIK-5.2 Pa3pabareiBaeT alropuTMbl M KOMIIBIOTEpHBIE MPOrpamMMbl AJIS PELICHUs
3a/1a4 Mpo(PEeCCUOHAILHON ACATEIHHOCTH

NIIK-2.1 OcymecTBiser c6op, 00pabOTKy, aHAIN3 JaHHBIX B UCCIEIyeMOll peaMeTHON
obnactu

NIIK-3.1 CrocobeH mNpeanmoXuTh TEXHHUYECKOE U aJIrOPUTMHUYECKOE pelleHue Jis
pelIeHus MOCTaBICHHOM 3a7]a4K B HCCIIEyEMOM MPeIMETHON 001acTH

NIIK-3.2 Ocymectaser o(OpMIEHHE NPOTPaMMHOIO KOAA B COOTBETCTBUU C
YCTAaHOBJIEHHBIMU TPEOOBaHUSAMHU, pa3pabOTKy MpoLENyp MNPOBEPKH pPAOOTOCHOCOOHOCTH U
U3MEPEHUS XapaKTePUCTUK IMPOrPaMMHOT0 00ecrieueHHsI

2. OneHo4HbIe MaTEpHAJIbI TEKYHIEIr0 KOHTPOJSI U KPUTECPUH OLICHUBAHUSA

DneMEeHTHI TEKYIEro KOHTPOIIS:
— TEOPETHYECKUE BOTIPOCHI;
— mabopaTopHbIe pabOTHI.

Tekymuii KOHTPOJIb MO TUCHUIUIMHE MPOBOAMTCS B (OpPME BOIPOCOB MO JIEKIUOHHOMY
MaTepuaiy, J1adopaTOpHbIX padoT U (ukcupyeTrcss B GopMe KOHTPOJBHOM TOYKHM HE MEHEe
OJTHOTO pa3a B CEMECTP.

Bonpocs! 1J151 TEKYLIEro KOHTPOJIS M0 JEKIIHOHHOMY MaTepHaJy:

Tema 1. AxTyanbHOCTb, 0a30Basi TEPMUHOJIOTUS M TEHICHIWHU pa3BuTHs. [lapamnenusm
KOMITBIOTCPHBIX BBEIUMCIICHUH

1. Jlatp ompezneneHne TEPMUHY «BBICOKOTIPON3BOIUTEIBHBIC BHIYACICHHS.

2. HasBaTh, OCHOBHBIE CIIOCOOBI ITOBBILIEHUS MPONU3BOAUTCIIBHOCTHU BBEIUHMCIIMTETbHOMN
CHCTEMBI.
C yeM cBs3aHBI CIIOKHOCTU JATBHEHIIIETO OBBIIICHUS] TAKTOBOM YaCTOTHI TIpoiieccopa’?
4. JlaTh ompenesieHHe TEPMUHY «MYJIbTUIIPOLIECCHPOBAHHE.
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10.

Paccka3aTh 0 BeKTOpHOIT 00paboTKe TaHHBIX.

[Ipumensiercs 5 BekTOpHas oOpaOOTKa JaHHBIX B COBPEMEHHBIX IE€PCOHAJIBHBIX
KoMmmbioTepax? Ha3BaTh COOTBETCTBYIONIME TEXHOIOTHH / PACIIMPEHHSI IPOLIECCOpa.
Pacckazath 0 MHOTO(YHKIIMOHAIEHON 00pa0OTKE TaHHBIX.

Paccka3zatb 0 KOHBeliepe KOMaH/I.

B 4ém pa3Huia TMKOBOM M peayibHON MPOU3BOIUTEIILHOCTH CyNIEPKOMITbIOTEPA?

Kakoii cynepkoMnbioTep Ha JaHHBII MOMEHT HMEET MAaKCUMaJbHYI0 ITHUKOBYIO
MPOU3BOJAUTEIBLHOCTD?

Tema 2. ApxuTekTypa BBICOKOINPOU3BOAUTENIbHBIX  BBIYUCIUTENBHBIX  CHCTEM.

KJ'IaCCI/I(i)I/IKaHI/ISI BBIYHUCIINTCIBHBIX CUCTCM.

1.
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10.
. UeM oTIM4aroTCd OT MPpOYUX MYJIBTHUIIPOUECCOPHBIX BBIYUCINUTCIBHBIX CUCTEM KJ'IaCTepBI?
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[To xakoMy KpUTEpUIO KIACCH(PHUUUPOBAHBl  BBIYMCIUTEIbHBIE CHCTEMBI B
knaccudukanuu OauHHA?

Yem omiinyarorcs ot npounx SISD cuctemsr?

UeMm oTimmyatores ot npouux SIMD cuctems?

Yem ormmnyarotes ot npounx MISD cuctemsr?

UYewm otnuvarorcs oT nmpounx MIMD cucrembr?

YeM 0TIIMYAIOTCA MYJIBTHIIPOLIECCOPHI OT MYJIbTUKOMITBIOTEPOB?
Yem otnnyarorcst UMA cuctemsr ot NUMA cuctem?

Yem ormimmyarotes ot npounx CC-NUMA cuctemsi?

UYewm otnuyarorcs oT nmpounx NCC-NUMA cuctemsbr?

Yem ormimmyarotes ot npounx SMP cucrembi?

Tema 3. O61auHbIe TEXHOJIOTHHU, UX CBOMCTBA U THUIIBL.

Uro Takoe «00IauyHbIe TEXHOIOTHID?

HazoBuTe OCHOBHBIC CBOICTBA 00JIAYHBIX TEXHOJIOTHH.

B 4uém npuyrHa MHUPOKOTO pacTpoOCTPaHEHHs 00JaUHBIX TEXHOIOTH?

HazoBuTe OocHOBHBIE THMBI OOJAUHBIX CEPBHCOB MpPH MPOBEICHUU KiIacCU(DHUKAIMK IO
TUITY NIPEIOCTABISIEMOIO pecypca.

[TpuBenuTe mpuMepsl 0OJAYHBIX CEPBHUCOB.

[Mouemy HaaS (Hardware as a Service, AnmapatHoe oOecliedeHHE KaK CEPBHC) HE
OTHOCHUTCS K cpepe 00JauHbIX TEXHOIOTHIA?

B uém otimume DaaS ot SaaS?

Kakue Tumbl 00iayHBIX CEpBUCOB MpeIHA3HAYCHBI B TIEPBYIO OYEpEab ISl KOHEUHBIX
MoJIb30BaTENEH, a Kakue 11 pazpadborunkos [10?

Kakue monenu pa3BEpThIBaHUS 00TaUHBIX CUCTEM BbI 3HAETE?

C kaKol IEeNbI0 CO3/IAl0TCs THOPHIHBIC 001aka?

Tema 4. Texunonorust MapReduce.

Jaiite onpenenenne «pyHKINU BBICIIETO TOPSIIKa» B IPOrPaMMHUPOBAHUH.

Kakne QyHKIMM BBICHIETO TOPSIKA HCIONB3YIOTCS B TEXHOJOTHU OOJaYyHBIX
Beruucienuit MapReduce?

HazosuTe 1aru 0606ménnoro anropurma MapReduce.

Kakue TUIBI y3710B CO3al0TCs MPH MCIOJIb30BaHMH TexHojorun MapReduce u kakoBo
UX Ha3HaueHue?

KakuMu XapakTepucTUKaMu JOJDKHA 00JanaTh BBIYMCIMTENBHAS 3a7ada, 4TOOBI OHA
Moria ObITh 3G GEKTUBHO pelieHa ¢ MOMOIIbI0 TexHomorun MapReduce?

[TpuBenuTe mpuMep 3amadd, KOTOpas MOXKET OBITh dPPEKTHBHO pEIICHA C TTOMOIIBIO
texunomorun MapReduce?

3anuuuTe CUrHatypy GyHKUMH Map() Ha IMCEBIOSA3BIKE NPOrpaMMHUPOBAHHUS IS
MPUBEAEHHOTO MPUMEpA.

3anumure curHatypy GyHkuuu reduce() Ha ICEBIOSI3BIKE MPOTPAMMHPOBAHUS IS
MPUBEAEHHOTO MPUMEpA.

Hazosute Hanbomnee n3BectHbie peanuzanuun MapReduce.



10. I[JISI KaKuxX THIIOB BBIYUCIUTCIBHBIX CHUCTEM B KHaCCI/I(I)I/IKaL[I/II/I dnuaHa UMEET CMBICH
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11.

UCIIONIB30BaTh TexHomoruto MapReduce?

Tema 5. Pactipenenénnsie (aiiioBble CUCTEMBI.

JaiiTe onpeneneHue «pacnpeaciéHHon (HaiioBO CUCTEMBDY.

[Jaiite onpeneneHue «permKaluy JaHHBIX).

C Kakoil 1IeIbI0 BBIMOJIHAETCS PETUIMKALMS JaHHBIX?

KaxkoBsl cepsl mpuMeHeHus pacpeaenEéHHbIX (ailIoBbIX cucTeM?

B uém cocTout oTiamume pacrpencnéHHONW (aiioBOl CHUCTEMBI OT pachpeaeIEéHHOTO
XpaHUJIHINA JAHHBIX ?

Kaxkue pacnpenenénnbie ¢gaitioBple CHCTEMBI BB 3HaETE?

Onwumute npuniun padotsl Google File System.

Yro mpoucxomut B Google File System, ecim y3en MaHHBIX, XpaHAIMIUNA OCHOBHYIO
Konuio hparmenTa ¢aita, BBIXOAUT U3 CTPOs?

Onwumute npuniun padorer Hadoop distributed file system.

UYro mpoucxoautr B Hadoop distributed file system, ecnu y3en naHHBIX, XpaHSIIHNA
OCHOBHYIO KOmHt0 (pparmMenTa (paiina, BEIXOIUT U3 CTPOs?

HazoBute cxoxactsa u pasnuunst Google File System u Hadoop distributed file system.
Tema 6. IlporpammupoBanre [JIi  BBICOKOIPOM3BOAMTEIBHBIX  BBIYMCICHHIA.

Meroznonorus NpOeKTUPOBAHUS MTAPAJUICIBHBIX aJITOPUTMOB.

1.
2.
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Ha3zoBute 0cHOBHBIE TPOOIEMBI TAPAIITIETBHOTO IPOrPAMMHUPOBAHHUSL.

Pacckaxxute 0 METONOJIOTMM OpraHW3alUy NapajuleabHbIX BbluuciaeHud ans SIMD
ApPXUTEKTYPHI.

Pacckaxure O METOAOJOTMHM OpPraHM3alUd MapajUIesIbHBIX BblUMciaeHud mis MIMD
ApPXUTEKTYPBI.

HazoBute 0cCHOBHBIE ITOKA3aTEIN KaueCTBA IapaJUIEIbHBIX METO/OB.

Kak cBs3anbI Mex 1y co00# Takue MmoKazaTes Kak yCKopeHne u 3 (HEeKTUBHOCTb.

MoskeT 11 3Ha4Y€HUE YCKOPEHMS MPEBBIIATE KOJIMYECTBO MPOLIECCOPOB, UCIOIB3YEMBIX
JUISL 3aITyCKa MapaijiesIbHOM MporpaMmbl?

YeM oTiMyaeTcs CUIIbHAsE MAacCIITaOUPYeMOCTh OT c1aboit?

Hns yero wucnonb3yercss Oubnmorexka MPI, kakue OCHOBHBIE BO3MOMXHOCTH
IIPEIOCTABIIACT?

Uro takoe OpenMP, kakre BO3MOKHOCTH MIPETOCTABISIET?

HNmeet au cmblicn uctois3oBats MPIl Ha BeruncinTensax ¢ oOmen maMaTe?

JlabopaTtopHbie padoThI:

1. Hamucath ammapaTHO YCKOPEHHYIO MPOTPaMMy JUIS IO3JIEMEHTHOTO  CIIOKEHHS
BEKTOPOB (Hampumep, ¢ momortipio TexHonoruu Nvidia CUDA).

2. Hanmcath ammapaTHO YCKOPEHHYIO MPOTpaMMy, TOACUYHMTHIBAIOIIYIO KOJHYECTBO
BXOXKJICHUH Ka)KJI0TO CUMBOJIa B CTPOKE.

3. Co3nath ammapaTHO YCKOpPEHHYIO peanusaiuio aaroputma cxatuss RLE (Run-Length
Encoding).

4. Co3gaTh anmapaTHO YCKOPEHHYIO pEaM3allvdi0 IS alfOPUTMA 3aMEHBI MaJTUTPhI
I[BETOB B M300paKCHUU.

CryneHTty HEOOXOAMMO OTBETUTh NPABMWIIBHO M Pa3BEPHYTO HA 3aJaHHBIM €My BOIPOC

TCKYIICTro KOHTPOJIA.

Crynenty Ttpebyercss BOBpeMs cllaBaTh Ja0opaTopHble pPabOThl, OPHUEHTHUPOBATHCS B

HalMCaHHOM NPOTPaMMHOM KOJI€, MPaBMWJIbHO U EMKO OTBEYATh Ha 3aJaHHbIE MO JabopaTOpHOU
BOIIPOCHI.



3. OnleHoOYHbIe MaTepHaJbl HTOTOBOr0 KOHTPOJISA (IIPOMEKYTOYHOH aTTecTaluu) v
KPHUTEPHH OLleHUBAHUS

DK3aMeH 0 OKOHYAHWU HW3YYCHHsI Kypca MPOBOAMUTCS B MHCBMEHHO-YCTHOU (opme.
Jlommyckom 10 SK3aMeHa SIBJISIETCS BBIIOJIHEHUE JBYX J1abopaTtopHbIX pabot. [Ipu BeimonHeHuu
MeHee TpEX T1abopaTopHbIX pabOT MakCHUMallbHAs OIICHKA Ha YK3aMeHe — 4.

IIpumepHBbIii IepeYeHb TeOPEeTHYECKUX BOINIPOCOB:

Buasl napamienu3mMa KOMIbIOTEPHBIX BHIYUCICHUI.

Knaccudukanuio BerancauTeNnbHbIX cucteM OanHHA.

Knaccuduxanus MIMD cuctem.

CBOICTBA M TUIIBI 00JIAYHBIX TEXHOJIOTHA.

TexHomnorus pacrpenenéHHbIX BeranciaeHnnit MapReduce.

Peanuzamuu MapReduce: cxonctBa u paznmuyusi.

Pacnpenenénnslie (paiaoBbie CUCTEMBI.

Pacnipenenénnas daiinosas cuctema Google File System.

Pacnpenenénnas ¢ainosas cuctema Hadoop distributed file system.

0. Meromonorusi  OpraHM3aliiy  MapajuIebHBIX  BeuUcAeHUN nius1  SIMD, MIMD
APXUTEKTYP.

11. Tloka3arenu KayecTBa MapauiebHBIX METOIOB.

12. OpenMP u MPI: Ha3HaueHne Kax /101 U3 TEXHOJIOTHI U MX CPAaBHUTEIbHBIN aHAIN3.

RO ~NOOMWNE

OI_ICHKa «OTJIMYHO» CTABUTCA, €CJIU CTYACHT IMOJTHOUCHHO OTBCTHUII HA BOIIPOC GI/I.HGTa, a
TaKkK€ Ha JOMOJHUTEIBHBIN BOIMPOC, TPEOYIOUUH aHAIUTUYECKOTO COMOCTABICHUS 3HAHHM,
IMOJIYYCHHBIX MPHU HU3YUYCHHU PaA3JIUYHBIX TEM HaHHOﬁ JUCHUITIINHBI. OHCHKa «XOopouo»
CTaBUTCS, €CJIM CTYJIEHT IIOJHOLIEHHO OTBETWJ Ha BOMNpPOC OuiieTa, HO HE OTBETHJ Ha
I[OHOHHHTCHLHBIﬁ BOIIPOC. OHCHKa «YOOBJICTBOPHUTCIBHO» CTAaBUTCA, €CJIU CTYACHT YaCTUYHO
OTBETHJI HAa BOIIPOC OuieTa.

4. OueHo4YHbIE MaTepHaJIbl st NPOBEPKH 0CTATOYHBIX 3HAHUH
(chopMHUPOBAHHOCTH KOMIIETEHIIM )

Tecr:
1. BelyucnuTenbHbple CUCTEMBI KAaKOTO THITA 4Yallle BCEro HCIOJIB3YIOTCS MJis OpraHu3alliu
BBICOKOTIPOU3BOIUTEIbHBIX BHIUYMCICHUM

a. SIMD
b. MISD
c. SISD

d. MIMD (mpaBuibHBII OTBET)
2. B kakoMm cirydae MOKHO NPOTHO3UPOBATh CHIKEHHE 3()(HEKTUBHOCTH 00paOOTKM JaHHBIX C
nomoIeo Texaosoruu Nvidia Cuda?
a. bonpmoit 00bEM BXOIHBIX JaHHBIX
b. Bonblioe KOMTHYECTBO MATEMATHUECKHX OIIEPALIMii B aITOPUTME 0OPaOOTKH TaHHBIX
C. bBonpmioe konMyecTBO yCIOBHBIX EPEXO0B B AITOPUTME 00paOOTKU JaHHBIX
d. BxopHble JaHHBIC UMEIOT ABYMEPHYIO HIH TPEXMEPHYIO IIPHPOLY

Kiroun: 1 d), 2 ¢)

Teoperudeckue BOMPOCHL:

1. Jlnst gero HyxHa oneparus append B Google File System, modemy He moyib30BaThCs
BCEra omneparuei Write?

OTBeT HOIDKEH conepkaTh ymoMuHaHWEe Toro (akra, yto B GFS omHOBpemMeHHO
HECKOJIbKO KJIMEHTCKUX TPWIOKEHUH MOTYT BBITIOJHATH 3alMCch B OAWH (haiiin, modTomy
omeparus Write, B o01em ciyvae, HeOe30macHa, Tak Kak MOXKET 3aTepeTh M3MEHECHHUS, BHOCUMBIC
HapajuieNIbHO JPYTUM KIMEHTCKUM MPHUIOKCHHUEM.



2. B uéMm npUHLMIHAIBHOE OTJIWYME MYJIbTHIPOIECCOPA M MYJIbTHKOMIIBIOTEPA
(xkmactepa)?

OTBeT AOKEH COo/IepKaTh YIIOMHHAHKUE TOTO (haKTa, 4YTO y3JIbl MYJIBTIIPOLIECCOPA UMEIOT
OOIIYIO TAMSATH, @ y3JIbI MYJIETUKOMITBIOTEPA HE UMEIOT OOIIEH MaMsITH.

HNudopmanus o pazpadboTunkax

Hpyxunun Jlenuc BsgecnaBoBudY, KaHA. TEXH. HAyK, AOLEHT Kadeapbl TEOPETHUYECKUX
OCHOB MH(OPMATHKN WHCTUTYTA MPUKIIATHON MaTEMaTUKH ¥ KoMIbloTepHbIX Hayk HU TT'Y.
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