MuHHCTEPCTBO HAYKH U BBICIIETO oOpa3zoBaHUs Poccniickoii Denepanyn
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

I/IHCTI/ITYT HpHKﬂaHHOﬁ MAaTCMAaTUKN U KOMIIBIOTCPHBIX HAYK

YTBEPX/IEHO:

Hupexrop
A. B. 3amgarun

OrnieHOYHBIE MaTepHUabl MO AUCITUTUIMHE
TexHomornu BEICOKOMTPOU3BOAUTEIILHON 00PAOOTKH OOJIBIITNX TAHHBIX
10 HAIMPaBJIEHUIO MOATOTOBKU
10.03.01 UndopmanuoHHasi 6€30NACHOCTH

Hamnpasnennocts (mpoduiib) MOATOTOBKH:
Be3onacHOCTh KOMIIBIOTEPHBIX CHCTEM

®dopma o0yueHus
Ounas

Kpanmudukanms
bakaaasp

I'ox npuema
2025

COTI'JTACOBAHO:
PyxoBoaurens OII
A.B. 3amsTun

[Ipeacenarens YMK
C.II. Cymenko

Tomck — 2024



1. KoMnerenuyuu n HHAUKATOPbI HX JOCTUKCHUS, IIPOBEPHEMbIC NAaHHBIMU
OLCHOYHBIMU MaTEepHaAJIaMHU

[enpto OCBOEHUS TUCIUIUIMHBI ABIISIETCS (POPMUPOBAHKE CIIECAYIOIINX KOMITETCHIIUMI:

OIIK-1. CnocoGen oneHuBaTh poiib HH(POPMAIH, WHPOPMALMOHHBIX TEXHOJIOTUH H
nH(POPMAIMOHHON 0€30IacHOCTH B COBPEMEHHOM OOIIECTBE, WX 3HAUEHHE IS OOecredeHUs
0OBEKTUBHBIX TOTPEOHOCTEH JIMIHOCTH, OOIIECTBA U TOCYAapCTBA.

OIIK-1.3. Criocoben obecrieunBaTh 3alIUTy HHPOpPMALKHU IIpu padoTe ¢ 6a3aMu JaHHBIX,
IIpU Nepeaaye Mo KOMIIbIOTEPHBIM CETSIM.

OIIK-2. Cnoco0GeH mNpPUMEHATH HHPOPMAUOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH,
IIPOrpaMMHBIE CPEJCTBA CUCTEMHOTO U MIPUKIJIAJHOTO Ha3HAUEHUs, B TOM YUCIIE OTEYECTBEHHOTO
MIPOU3BOJICTBA, 7Sl peLIeHHs 3a7a4 Ipo(ecCHOHaIbHON AESITEIbHOCTH.

OIIK-3. CriocobeH ucnoab30BaTh HEOOXOUMbIE MATEMAaTHYECKHE METO/IbI /ISl PELLICHUs
3a/1a4 TPOPECCUOHATBHON e TETHHOCTH.

Pe3ynbraramMu OCBOEHUS AMCUUIUIMHBI SIBJISIOTCS CIENYIOIINE UHAUKATOPBI JOCTHXKEHUS
KOMIIETEHIIUH:

NOIIK-1.1. YuutbiBaeT COBpPEMEHHbIE TEHJCHIMM pa3BUTUA WH(POPMAIMOHHBIX
TEXHOJIOTHH B CBOEH NIPO(PEeCCHOHATEHON ACSITEIHHOCTH.

NOIIK-1.3.1. [JoHnMaeTr Moaenu W CTPYKTYphl NaHHBIX, (U3WYecKHe Mojenu 0a3
TAHHBIX, TIPUHIMAITEI OPTaHU3AIMA U METOMBI TIPOCKTUPOBAHUS 0a3 NaHHBIX, S3BIKA M CHCTEMBI
MIPOrpaMMUpPOBaHUs 0a3 JaHHbBIX.

NOIIK-2.4. ®opmynupyet MPEIIOKEHUS o MMPUMEHEHUTO COBPEMEHHBIX
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, WCIHOJB3YeMbIX JUISl pelIeHHs 3ajad
po(hecCHOHABHON 1EATEIbHOCTH.

HOIIK-3.2. OcymiecTBisieT NPUMEHEHHE OCHOBHBIX TOHSTHHA, (DAKTOB, KOHIICTIIINH,
IPUHLUUIIOB MaTeMaTUKd W HMH(QOpPMATHKU Ui pelIeHus 3a7ad  Npo(hecCHOHATbHON
NEATeNbHOCTH.

2. OueHo4YHbIe MaTepUAJIbl TeKYIer0 KOHTPOJIS U KPUTEPUU OLleHNBAHUS

DJIeMEHTHI TEKYIIET0 KOHTPOJIS:
- TEOPETHUYECKHE BOTIPOCHI;
- J1abopaTopHbIC PaOOTHI.

Texkyuit KOHTPOJIb MO TUCIHUIUIMHE MPOBOAUTCS B (hopMe BOMPOCOB MO JIEKIHOHHOMY
MaTtepuainy, J1abopaTopHbIX paboT U Qukcupyercs B ¢GopMe KOHTPOJHHOM TOYKH HE MEHee
OJIHOTO pasa B CEMECTp.

Bonpochl sl TeKylIero KOHTPOJs MO JeKuuoHHomy Mmatepuaay (MOIIK-1.1,
HOIIK-1.3.1, UOIIK-2.4, UOTIK-3.2):
Tema 1. AkTyanbHOCTb, 0a30Basi TEPMUHOJIOTUS U TeHAECHIUM pa3BuTus. [lapamienusm
KOMIIBIOTEPHBIX BBIUYHCIICHUI
1. Jlath ompeneneHre TEPMUHY «BBICOKOIIPOU3BOIUTEIbHBIE BBIYMCICHUSY.
2. Ha3Barth OCHOBHbIE CHOCOOBI TMOBBIIIEHUS TNPOU3BOAUTEIBHOCTH BBIYMCIUTEIHHOMN
CHCTEMBI.
3. C yeM cBs3aHbI CJIOKHOCTH JaTbHEHIIETo MOBBIIIEHUS! TAKTOBOW 4aCTOTHI IIpolieccopa?
4. ]JlaTb omnpezeneHne TEPMUHY «MYIbTUIIPOLIECCUPOBAHUEY.
5. PacckazaTh 0 BeKTOpHOI 00pabOTKe TaHHBIX.
6. IlpumeHnsercs 5u BekTOpHas 00pabOTKa JaHHBIX B COBPEMEHHBIX MEPCOHAIBHBIX
KoMmnbloTepax? Ha3BaTh COOTBETCTBYIOLIME TEXHOJIOTHUH / PAaCIIUPEHUS MPOLIECCOpa.
7. Paccka3aTh 0 MHOTO(YHKIMOHAIBHON 00paboTKe JTaHHBIX.
8. Paccka3zaTh 0 KOHBeliepe KOMaH]I.
9. B uém pa3HuIla TUKOBOH U peaabHOM NMPOU3BOAUTEILHOCTH CyIIEpKOMITbIOTEpa?
10. Kakoil cynmepkoMmbploTep Ha JaHHBIH MOMEHT HMEeT MAaKCHUMaJbHYI IHKOBYIO



IIPOU3BOIUTENBHOCT?

Tema 2. ApxuTekrypa BBICOKOIIPOM3BOJUTEIBHBIX  BBIYMCIUTENbHBIX  CHCTEM.

Krnaccudukarust BEIYUCTUTEILHBIX CHCTEM.
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.HYem oTiamgaroTcsd OT npoynx MYJIbTUIIPOUCCCOPHBIX BBIYHUCIIMTCIBHBIX CHUCTEM

[lo kakoMy KpUTEpHIO KIacCHU(PUIMPOBAHBl  BBIYMCIMTEIbHBIE CHCTEMBl B
knaccupukanun Oauaaa?

Yem oTimmyarorcst ot npounx SISD cuctembr?

Yem orimyatrorcs ot npounx SIMD cucremsbr?

Yem otnmuarotcs ot npounx MISD cucremsr?

UYem orimmuatorcs ot npounx MIMD cucremsbr?

UeM oTIMYAIOTCS MYIbTUIIPOLECCOPBI OT MYJIbTUKOMIIBIOTEPOB?
Yem ormimmuatorcst UMA cucremsr ot NUMA cucrem?

Yewm orimmuarotcst ot pounx CC-NUMA cuctemsr?

Yem otmmuarotes ot npounx NCC-NUMA cuctemsr?

Yem otnmuarotest oT npounx SMP cuctembr?

KJIacTephi?

Tema 3. O0OyauHBIE TEXHOJOTHUHU, NX CBOHCTBA M THUIIEI.

Uto Takoe «0OJauHBIC TEXHOIOTHI?

HazoBute 0CHOBHBIEC CBOMCTBA 00JIAYHBIX TEXHOJIOTHA.

B uém nprumHa IUPOKOTO PACIIPOCTPAHESHUS 00JAUYHBIX TEXHOJIOTHIA?

HazoBuTe OCHOBHBIEC THIIBI OOJAYHBIX CEPBHCOB MPH MPOBEACHUH KiIacCHU(UKAIMHU TIO
TUITY IPEIOCTABIISIEMOrO pecypca.

[IpuBeauTte mpuMepsl 0O6JAYHBIX CEPBUCOB.

ITouemy HaaS (Hardware as a Service, AmnmapatHoe oOeccliedeHHE KaK CEPBHC) HE
OTHOCHTCS K chepe 00IauHbIX TEXHOIOTHI?

B uém otimmumne DaaS ot SaaS?

Kakue Tumbl 00GnayHbIX CEpBUCOB NpeJHA3HAUYEHBI B MEPBYIO OYepenb Ui KOHEUHBIX
MOJIb30BaTENIEH, a Kakue s pazpadboTurkos [10?

Kakue monenu pa3BépTbiBanus 00JauHbIX CUCTEM BbI 3HaETe?

C kakoii 1eJbIo co3/1atTcs THOpuaHbIe oOnaka?

Tema 4. Texuonorus MapReduce.

Jaiite onpeneneHue «(GpyHKIUH BBICIIETO MOPSIKA» B TIPOTPAMMUPOBAHHH.

Kakue ¢yHKIMM BBICHIETO TIOPSJKA WCIOJB3YIOTCS B TEXHOJOTHH  OOJauyHBIX
Beruncienuii MapReduce?

Hazoswure maru 0606ménnoro aaroputma MapReduce.

Kakue TUIIBI Y3JI0B CO37atOTCS MPH MCIOJIb30BaHUK TexHoJoruu MapReduce u kakoBo
UX Ha3HaueHue?

KakuMu xapakTepucTUKaMU JIO0JDKHA 00JajgaTh BBIYHMCIHMTENBbHAs 3ajada, 4TOObI OHA
Moria ObITh 3¢ (GEKTHBHO peleHa ¢ TIoMOIIbio TexHooruun MapReduce?

[IpuBeaute mpumep 3anadyu, KOTopas MOXKET ObITh 3(h(HEKTUBHO pelIeHa ¢ MOMOIIbIO
texroorud MapReduce?

3anumuTte curHatypy GyHKOUHM Map() Ha TMCEeBIOSI3bIKE MPOrPaMMHUPOBAHUS TS
MPUBEAEHHOTO MpUMeEpa.

Banumure curHaTypy ¢yHKimu reduce() Ha MCEBIOSI3BIKE MPOTPAMMHUPOBAHUS IS
MPUBEAEHHOTO TpUMepa.

HasoBute Hanbosee m3BecTHble peann3aun MapReduce.

JIJis KakuX TUTIOB BBIYMCIUTENBHBIX CHCTEM B Kiaccudukanuu OIuHHA UMEET CMBICT
UCIOJBb30BaTh TexHoJIoruo MapReduce?



Tema 5. Pactipenienénnsie (ailioBble CUCTEMBI.

JaiiTe onpeneneHue «pacrpenes€éHHou (HailioBoi CHCTEMBDY.

JlaiiTe onpeneneHne «peruMKaluy JaHHbIX».

C KaKoi LIEJIbIO BBINOJIHSETCS PEIUIMKALNS JaHHBIX?

KakoBbI chepsl mpumMeHeHus pacpeieEHHbIX (aiIoBbIX CHCTEM?

B uém cocrouT omimume pacnpeneiéHHON (ailyloBOW CHUCTEMBI OT PACHPEEIEHHOTO

XpaHWJIUINA JAHHBIX?

Kakue pacnpenenénnsie (pailioBbie CHCTEMBI BB 3HAaETE?

Onwumure npuniun padotst Google File System.

8. Uro mpoucxomutr B Google File System, ecim y3en HaHHBIX, XpaHSIIHA OCHOBHYIO
Komuio parmMeHTa (paiiina, BBIXOAUT U3 CTPOS?

9. Omnummwure npunimn padotel Hadoop distributed file system.

10. Yto mpoucxoaut B Hadoop distributed file system, eciau y3en maHHBIX, XpaHAIIHA
OCHOBHYIO KOTIHIO ()parMeHTa (aiisia, BBIXOIUT U3 CTPOs?

11. Hazoswure cxojcTBa u paznuuus Google File System u Hadoop distributed file system.
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Tema 6. IlporpammupoBaHue Jii  BBICOKOIPOU3BOJIUTEIBHBIX  BBIYUCIICHHI.
MeToa00THs MPOEKTUPOBAHUS MTAPAIUICTBHBIX aJTOPUTMOB.
1. HazoBute 0CHOBHBIE MPOOIEMBI TAPATIICIIBHOTO MMPOTPAMMHUPOBAHUS.
2. PacckaxkuTe O METOJIOJIOTHMH OpraHW3allid TapajUIelbHBIX BBIYUCIeHUH s SIMD
ApPXUTEKTYPBHI.
3. PacckaxkuTe O METOJIOJIOTHMH OPraHHW3alMH TapaUIeIbHBIX BBIYUCICHUH a1 MIMD
APXUTEKTYPHI.
HazoBuTte ocHOBHBIE MMOKAa3aTeNH KauecTBa MapasuieIbHbIX METOI0B.
Kak cBsi3anb1 Mex 1y coOO0# Takue MoKa3aTen Kak YCKOpeHHe U d3PHEKTUBHOCTD.
MoskeT 11 3HauY€HUE YCKOPEHHS MPEBbIIIATh KOJIUYECTBO MPOIIECCOPOB, MCHOIb3YEMbIX
JUIS 3aITyCKa MapajuieibHOM MPOTpaMMBbl?
Uem oTnmyaeTcsi CuiIbHAsI MacIITaOMPyeMOCTh OT ci1aboi?
8. Jlns wdyero wucnomb3yercs Oubmmoreka MPI, kakue OCHOBHBIE BO3MOXKHOCTH
penocTaBisier?
9. Yro Takoe OpenMP, kakue BO3MOKHOCTH MIPEAOCTaBIIsACT?
10. Mimeet it cMpica ucniodb3oBath MPI Ha BeraucuTensx ¢ oomei naMaTbio?

o ok

~

Jla6opatopusbie padorsl (MOIIK-1.1, MOTIK-1.3.1, MOIIK-2.4, UOIIK-3.2)

1. Hanucarp amnmapaTHO YCKOPEHHYIO MPOTpaMMy JUIS TIOAJIEMEHTHOTO CJIOKCHUS
BEKTOPOB (Hampumep, ¢ nomomsio Texroaorun Nvidia CUDA).

2. HamucaTth anmapaTHO YCKOPEHHYIO MPOTPaMMy, IMOJICUYATHIBAIONIYIO KOJIUYECTBO
BXOX/ICHUH KaXXJJOr0 CHMBOJIA B CTPOKE.

3. Co3marh ammapaTHO YCKOPEHHYIO peanu3aiuio anroputMma ckatus RLE (Run-Length
Encoding).

4. Co3jarh amnmapaTtHO YCKOPEHHYI peaju3allfio Ui ajJropuT™Ma 3aMEHbl MaJUTPHI
[[BETOB B N300paKEHUH.

CryneHTy HE0OXOAMMO OTBETUTh HMPAaBUJIBHO M Pa3BEPHYTO HA 3aJaHHBIM €My BOMPOC
TEKYILLErO KOHTPOJIS.

Crynenty TpeOyeTcst BOBpeMs claBaTh JabopaTopHble pabOThl, OPUEHTHPOBATHCS B
HalMCaHHOM IPOTPAMMHOM KOJI€, MPaBHIIBHO U €MKO OTBEYATh HA 3aJJaHHBIE MO Ja00paTOPHOIL
BOIIPOCHI.

3. OneHOYHBbIe MaTepHaJbl HTOTOBOI0 KOHTPOJIsSI (IPOMEKYTOYHOMH aTTecTAlMH) H
KPHUTEepHH OLCHNBAHUS

Bonpocs k 3x3ameny (MOIIK-1.1, UOIIK-1.3.1, NOIIK-2.4, UOIIK-3.2):



Bunbl napajuiennzMa KOMIbIOTEPHBIX BBIYMCICHUN.
Knaccugukanuio BEIMUCTUTENBHBIX cucTeM DIrHHA.
Knaccugukamus MIMD cucrewm.
CBolicTBa U THUIIBI TPUI-CUCTEM.
CBoiicTBa U TUITBI 00JTAYHBIX TEXHOJIOTHIA.
Texnounorus pacnpeaenéHHbix Beraucienuit MapReduce.
Pacripennenénnbie GaillioBbIe CHCTEMBI.
CrniocoObl ocTyna K BBIYUCIUTENBHBIM pecypcaM BHIeoKapThl. [IpenmymiectBa u
HEJO0CTaTKH.
9. Texnonorus Nvidia CUDA: apxuTekrypa, YpOBHH MaMsTH, [PUHIMIIBI
[IPOrpaMMHUPOBAHMSL.
10. Meromosiorusi OpraHW3alyd NapauieNbHbIX BbruMciaeHud mns  SIMD, MIMD
aApXUTEKTYP.
11. Tlokazarenu kauecTBa MapajuIeIbHbIX METOOB.
12. OpenMP u MPI: Ha3HaueHHne Kax/10¥ U3 TEXHOJOTHIA U MX CPAaBHUTEIILHBIN aHAJIH3.

N~ wWNE

DK3aMeH N0 OKOHYAaHWM H3YYEHHs Kypca HPOBOAMUTCS B MHUCbMEHHO-YCTHOU (opMme.
JlommyckoM 0 9K3ameHa SIBJSIeTCs BBIOJIHEHUE JBYX JabopaTopHbIX padbot. IIpu BrimonHeHuu
MeHee TpEX J1a0opaTOpHBIX Pa0OT MakCUMasbHas OLIEHKA Ha SK3aMeHe — 4.

OneHka «OTJIIMYHO» CTaBUTCS, €CIIM CTYACHT MOJHOLIEHHO OTBETHJI Ha BOIpOC OujeTa, a
TaKkKe Ha JIOMOJIHUTEIBHBIA BOMPOC, TPEOYIONUN aHAIMTUYECKOTO COMOCTABIICHUSI 3HAHHM,
MOJIYYCHHBIX TPU MU3YYEHUHM PA3IMYHBIX TEM JaHHOW JUCHUIUIMHBL OIIEHKa «XOPOIIO»
CTaBUTCS, €CIIM CTYIEHT IIOJHOLIGHHO OTBETHJ Ha BOMpOC Ouiera, HO HE OTBETHJ Ha
JOTIOJIHUTENBHBIN BOompoc. OLEHKa «yAOBIETBOPUTENBHO» CTABUTCS, €CIH CTYACHT YaCTHUYHO
OTBETHJI Ha BOIIPOC Omiera.

4. OueHo4HbIe MaTepHuaJibl s NpOBepKH OCTaTOYHBIX 3HAHUMH
(chopmupoBannocTu komnerenumnii MOIK-1.1, UOIIK-1.3.1, UOIIK-2.4, UOIIK-3.2)
Tecr:

1. BeluMCIUTEIbHEIE CHCTEMBI KAaKOro THIIA Jame BCEro HMCIOJB3YIOTCA IJId OpraHru3alnun
BBICOKOITPOHU3BOJUTEIIBHBIX BBIYMCIICHHI

a. SIMD
b. MISD
c. SISD

d. MIMD (npaBuibHBIi OTBET)
2. B xakoM ciiygae MOKHO MPOTHO3UPOBATh CHIKCHHE 3(D(HEKTUBHOCTH 00pabOTKH JaHHBIX C
nomoikio Texuogorun Nvidia Cuda?
a. bBoupnioit 00bM BXOOHBIX JaHHBIX
b. Bombiioe KOJIUIECTBO MATEMATHUECKUX OIE€PALIMi B alTOPUTME 00pabOTKH JaHHBIX
C. bBoubioe KOJHYECTBO YCIOBHBIX TIEPEXOI0B B aITOPUTME 00PaOOTKH JaHHBIX
d. BxojHBIE TaHHBIE UMEIOT IBYMEPHYIO HIIH TPEXMEPHYIO IPUPOIY

Kiroun: 1 d), 2 ¢)

TeopeTrueckue BOIPOCHI:

1. JIns gero HyxkxHa onepanus append B Google File System, moyemy He mMoJB30BaThHCs
Bcerjia onepareit write?

OTBeT [OJUKEH CoJepkaTh yHoMHHaHHe Toro (akrta, uyto B GFS oaHOBpeMeHHO
HECKOJIBKO KJIMEHTCKUX TPHIOXKEHHH MOTYT BBIMOJNHATH 3alKUCh B OJUH (ailj, MO3TOMY
orepartyst Write, B o01ieM ciydae, Hebe30macHa, Tak Kak MOXET 3aTepeTh M3MEHECHHUS, BHOCHMBIC
napauIesIbHO PYTMM KIHEHTCKAM MPHI0KEHUEM.



2. B uém npuHUMIIMATIBHOE OTJIMYME MYJIbTUIPOLECCOPA U MYJIbTUKOMIIBIOTEPA
(kmactepa)?

OTBeT JOKEH coepKaTh YIOMHHAHHUE TOTO (haKTa, YTO y3JIbI MYJIBTIPOIIECCOPA UMEIOT
OOIIYIO MaMsTh, a y3JIbl MYJIbTUKOMITBIOTEPA HE UMEIOT OOIIeH MaMsITH.

Nudopmanus o paspadorunkax

Hpyxunun Jlennc BsidecnaBoBuY, KaHJ.TE€XH.HayK, Kadeapa TEOPETHUYECKHUX OCHOB
unpopmaruku TI'Y, noueHT.
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