[Ipunoxenue [

ITactiopt
OIICHOYHBIX MaTCpHUAJIOB JIA MPOBCACHUA TCKYIIETO KOHTPOJIA U
MIPOMEXKYTOUHOM aTTecTalli 00y4aromuXcs 0 JUCHUILIUHE (MOAYIIIO)

Hapanneanoe U pacnpeaAcICHHOC NPOrpaMMHUPOBAHUC

[lepeyeHp OLEHOYHBIX MaTEPUAIOB M HWHAUKATOPOB JIOCTHMKEHUS KOMIIETCHIUH,
c(OPMHUPOBAHHOCTh KOTOPHIX OHU KOHTPOJIUPYIOT

Kozl MHIUKATOPOB JOCTHKEHUS Howmep
HanmeHnoBaHue OLIEHOYHOTO CpeCTBa
(hopMHUpYyEMBIX KOMIIETCHITUN MPUITIOKEHUS

BricTyIuieHne ¢ 1oKiIagaMu Ha VA1 o, WA-2 o1, W3 o, WA- 1
e ( e ) 1 OIIK-24 HI['Z OIIK-24 Hﬂ'l OIIK-44 HH'2 OIIK-
NPAaKTHYECKHUX (CEMHHAPCKHUX ) 3aHATUAX o W13 o
2

CobecenoBaHue 10 TEMATUKE
TEOPETHUECKUX Pa3/IeIOB

HI—I'I OIIK-1, I/III'Z OIIK-15 I/Il];'3 OIIK-1

CobOecenoBaHue 10 TEMaTHKE 3
aKTyaJbHBIX U MEPCIEKTUBHBIX
HaTpaBIIeHUH MCClieIOBaHUH B 001acTh W-1omx4, UI-2 004, AT-3 014
napajuieTbHON U paclpeaeIeHHON
00pabOTKH JaHHBIX

Pemenune 3anay mo reMaTuke 4
N-1onk2, UW-20nk-2, UA-30nx-2, U/I-1

CaAMOCTOATCIILHOI'O AJITOPUTMHNUYECCKOTO
P omes, W12 omes, W13 omes

MpaKTUKyMa

I/Ill'l OIIK-1, Hﬂ‘z OIIK-1, HI—I'3 OIIK-1, I/III'
1 OIIK-2, I/Ill'z OIIK-2, HH'I OIIK-4, HI—I'z OIIK-
4 HI['3 OIIK-45 HH'I OIIK-65 I/Iﬂ'z OIIK-65
NJ-3 ok

3ayeT ¢ OLEHKOH

YTBepkIeHO Ha 3aceqannu Kadeapsl « BerunucimureabHas TeXHUKa)
npotokoi Ne3 ot «11» okrsa6ps 2021 rona
3aBenyromnuii kKageapoit A K.B.CssroB




L. Texymuil KOHTPOJIb

[Ipunoxxenue 1
BelicTynnenue ¢ qokiiagaMu Ha MPaKTHUECKUX (CEMMHAPCKUX) 3aHATUAX

1. Ilpouemypa mOArOTOBKH JIOKJIAJOB Ha MPAKTUUYECKUX (CEMUHAPCKUX ) 3aHATHUAX

KonnuecTBo npoBoAuMBIX NpakTUyeckux | 16 3aHaTuit
(ceMuHAPCKUX) 3aHATUN B TEUEHUE BCETO
nepuoaa OCBOCHUSI TUCIUIINHBI

dopmar npesacTaBiIeHUs pe3yIbTaToB BymakHBbIl — 17151 TpeIBapUTEIILHOTO
IPOCMOTpa MPENnoAaBaTeIeM,
AJIEKTPOHHBIN — JUIS BHICTYIUICHHS
nepes ayuTopuen

Mertoanueckue peKOMEH AN Pexomennyercs kaxaoMy u3
o0OyJaronuxcs MoArOTOBUTH JOKIA B
(dhopmare nipe3eHTanuu Ha 7-10 MUHYT
(10-15 comepxatenbHbIX CIARA0B) IO
KaXXJ0U TeME U3 MPEIIOAKEHHOTO
cnrcka. BeiOpanHble npenoaBaTenem
JyYIINUE M0 COACPHKAHUIO TOKIIaIbI
IPEJCTaBIISIFOTCS Mepes] Ay AUTOpUEn
obyuaronuxcs. [locne kaxxmoro u3
MIpe/ICTaBICHHBIX JTOKIaI0B
MIPUBETCTBYETCS AUCKYCCHUS C
AKTUBHBIM YYaCTHEM ayJAUTOPHH. 3a
0JIHO ceMuHapckoe 3ansTue (90
MHHYT) BO3MOYKHO MPEACTABUTH U
00CyIUTh A0 5 TOKIJIaJ0B.

Kputepuu onieHnBaHus: COOTBETCTBHE
CoJIep>KaHusl TeMe, ICHOCTb
CTPYKTypHU3allud MaTepuara,
JIOTUYECKAsl MOCIEA0BATEIbHOCTD B
U3JI0KEHUH MaTepHala, MoJHoTa
PACKPBITHS TEMBI, aKTYyaJIbHOCTh
paccMaTpUBAEMBIX PELICHHH,
apryMEHTUPOBAaHHOCTbh OTBETOB HA

BOIIPOCHI.
2. [IIxana oueHUBaHUSA JOKJIAI0B U BBICTYIUICHUN
KonnuecTBO MOATroTOBIEHHBIX JOKIan0B / KoanuecTBo bamn (mo 100-
JIOKJIaJIOB, MIPE/ICTABICHHBIX NIEPE ayIUTOpUEH 0aJIbHOM IIIKAJIe)
N nokianoB / M BBICTYTUICHUHA 2 -(N+ M
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3. [lepeuens Tem noKI0B

CkansipHasi, KOHBeiiepHast ¥ apaienbHas 00paboTka TaHHBIX.

Knaccugukarms mapayieabHbIX BEIYUCIUTENBHBIX cucTeM. TakcoHomust diauHHA.
Knaccugukarus mapayuie bHbIX BEIYUCIUTENBHBIX CUCTeM. TakcoHOMUST XOKHHU.
Knaccugukarms mapauie bHBIX BEIYUCIUTETBHBIX cucTeM. Takconomust Denra.
Krnaccudukarus napaieabHBIX BRIYUCIUTENBHBIX cUcTeM. TakconoMmus Xenamepa.
Knaccudukanus napamienbHbIX BEIYUCIUTENBHBIX ciucTeM. Takconomus Ilnaiinepa.
Knaccudukarus nmapaieabHBIX BEIYUCIUTENBHBIX cucTeM. Takconomus: CKUITMKOpPHA.
Knaccudukarus napamieabHbIX BEIYUCIUTENBHBIX cucTeM. Takconomus basy.
Knaccugukaius napauienbHbIX BEIUUCIUTENbHBIX cucTeM. TakcoHomust Kpumnamapdu.

. I'paHynsipHOCTD MapajsieIbHBIX BBIYUCICHUN. Y POBHU IPaHyIIPHOCTH

. D¢ (hexkTUBHOCTD MapaIeTbHBIX BEIYMCIICHUH

. IlukoBas u peasibHasi MPOU3BOAUTEIBHOCTD NAPAIJICIbHBIX BHIYACICHUI.

. Iloka3aTenu KauecTBa MapauIeNbHBIX aITOPUTMOB: YCKOPEHUE, MacIITaOUPyeMOCTb,

MIPOITyCKHAsi CHOCOOHOCTb.

JlexoMmo3unus 3a/1a4 U JaHHBIX NIPU OCTPOSHUH MapaIJIEIbHBIX aJTOPUTMOB.
[TapannensHbie popmbl TpadoB aNITOPUTMOB.

Konnenmmst upesprruaiinoit nmapamienbHocTu (embarrassingly parallel task) u mpumepsr
COOTBETCTBYIOIIMX 33]1a4

KoHuenuus cnekyIsITUBHBIX BBIYUCICHUI U IPUMEPHI €€ MPUMEHEHHUS JIs TOBBIIICHUS
MIPOU3BOAUTENIBHOCTH MAPAILIEIbHBIX aJITOPUTMOB

[TapannenbHble aITOPUTMBI TPEPUKCHOTO CyMMHUPOBAHUS

[TaTTepusl napauienbHoro nporpammupoBanus. Konnenmus fork-join. [lonstue
6apnepa. [lapamienbHble HTEpalIHH.

[TarrepHsl MapamienbHOro nporpammupoBanus. Ilarrepu Map.

[TaTTepusl mapamiensHOTO porpammupoBanus. [larrepn Reduction.

[TaTTepHbl napaienbHOro nporpammupoBanus. [larrepa Scan.

[TaTTepHbl napaiiensHoro nporpammupoBanus. [larrepn Stencil.

[TarrepHsl mapamiensHOro nporpammupoBanus. Ilarrepn Recurrence.

[TarrepHs! mapamiensHoro mporpammupoBanus. [latrepust Gather u Scatter mpu
MapajuieIbHOM JIOCTYNE K JaHHBIM.

[TaTTepHbl MHOTOMTOTOYHBIX MPHIIOKEHUN. [1aTTepH «AKTUBHBIN OOBEKT» U
0coOeHHOCTH ero 3((HEeKTUBHON peann3ainun

[TaTTepHbl MHOrONOTOYHBIX Npuioxenuil. [latrepn «llyn moTokoB» M 0COOEHHOCTHU €ro
3G PEeKTUBHON pean3auu

TonoJsioruu cBsi3eil TPOLIECCOPOB.

[TapannenbHbie BRIMUCIUTENBHBIC CUCTEMBI ¢ 001Iel namsateio. UMA- u SMP-cuctemsl.
[TapannensHbie BEIMUCTUTEIBLHBIC CUCTEMBI ¢ 001IeH nmaMsaThio. NUMA-cucTeMBI.
[TapamienpHble BEIUACIUTENBHBIE CHCTEMBI C paclpeeeHHONW maMsaTero. MMP-crucreMbl
BbIcOKOIIPON3BOINTENBHBIE BBIYUCIUTENbHbBIE KIACTEPHI.

Konnenmmst grid-BeraucieHuit 1 METaKOMITBIOTHHT.

Casytoliee mporpaMMHOe o0ecriedeHre, OpUEHTUPOBAHHOE Ha mepeaady U 00padoTKy
COOOIIIeHU B pacipe/le]IeHHbIX BHIYMCIUTENbHBIX CUCTeMax (message-oriented
middleware)

Texnonmornyeckue miaThopMbl U IPOEKTHI JOOPOBOJIBHBIX PaCIpeIeIeHHBIX
BBIYMCIICHUI
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Bricokonpou3BoauTENbHbBIE FETEPOrCHHBIE BEIUUCIUTENbHbIE CUCTEMBI.

O0630p COBPEMEHHOTO COCTOSIHHS U TIEPCIIEKTUB Pa3BUTHS CYTIEPKOMITBIOTEPHBIX
BBIYMCIICHH.

CoBpeMeHHbIE A3bIKH, PPEHMBOPKHY U OMOIMOTEKH MAPAILICIIEHOTO MTPOTPAMMUPOBAHUSL.
Task Parallel Library

CoBpeMeHHBbIE S3bIKH, PPEHMBOPKHN 1 OMOIMOTEKH MAPALIEIIEHOTO MTPOTPAMMHUPOBAHUSL.
Boost Threads

CoBpeMeHHbIE SI3bIKH, PPEeHMBOPKH 1 OUOIMOTEKH NMapalljIeIbHOTO IPOrPaMMHUPOBAHUSL.
Intel Threading Building Blocks

[TpuMeHeHre napaienbHbIX BEIYUCIEHUH IpH MoienupoBaHu MeTooM MonTe-Kapiio
[TpuMeHeHre napaienbHbIX BEIYUCIECHUH P peaan3aly FeHeTHUECKUX alrOpuTMOB
ONTUMM3ALNU

[TapannenbHble aITOPUTMBI COPTUPOBKH

[TpodunupoBanue U ONTUMU3ALUS TPOU3BOIUTEIHHOCTH MAPAIICIBHBIX BHIYUCICHUH.
O0630p uncrpymentapus Intel Parallel Studio no pazpabotke, oTianke u
pOoMINPOBAHHIO NAPATUICTBHBIX POTPAMM.

YHuBepcanpHble BbrunciaeHust Ha GPU.



[Ipunoxxenue 2

CobecenoBaHue Mo TeMAaTUKE TEOPETHUECKUX Pa3/ieioB

1. IIpouenypa npoBeaeHus

Tun cobecenoBanus

ITo Tematuke TCOPCTUUCCKHUX PA3ACIOB

OO01ee
cobeceroBaHns

KOJIMYECTBO BOIIPOCOB  JJIA

23 Bompoca

KomngecTBO  OCHOBHBIX 3aJaBaCMbIX

npu co0eceJOBaHUH BOIIPOCOB

1 OCHOBHOIl BOmpoC M, NpPU HEOOXOAUMOCTH,
HECKOJIBKO JIOTIOJIHUTENIBHBIX

d)opMaT IIPOBCACHUA CO6€CC,Z[OBaHI/I$I

YCTHO

Cpoku / TlepuoaM4HOCTh TPOBEICHHS
cobecenoBaHus

Ha KaXXI0¥ Helene

MeTtoauueckue PCKOMCH AN

CobecenoBaHue  mpeanojaracT  IOBTOPEHHE,
YKpPEIUIEHUE U PAaCHIMPEHNE 3HAHUM, I10JyYCHHBIX B
JEKIMOHHOM Kypceé U IPH CaMOCTOSATEIBHOM
[Ipu

IIPOJIEMOHCTPUPOBATH

U3YYEHUU  JIUTEPATYPHI. cobecenoBaHUM
oOydJaromeMycst  Clieyer
CBOMMMU OTBETaMH IIOHUMAaHHUEC OCHOBHBIX
MOJIOKEHUN U KOHUEIIMN TEOPETUYECKOr0 Kypca.
[Tpu
TpeOyromme

MaTepuaiaM, KakK TMpaBHIIO, HE PAaCCMaTPHBAIOTCS

coOeceIOBaHMM  TCXHUYCCKUE  JETaju,

oOparnieHus K CTIPaBOYHBIM
oAPoOHO,
NPaBUWIBHOCTH
KOPPEKTHOCTH TTOHUMAaHUA OTHOIIIEHUH MCXKOY

a OCHOBHOE€ BHUMAaHHUE YJICIACTCA
JIOTHYECKHUX BBIBOJIOB,
pa3IMYHBIMM JJIEMEHTAMH M3Y4YacMBIX CHCTEM,
METOJIOB, AJITOPUTMOB U TEXHOJIOTUH.

Kputepun onieHHBaHMs: TOYHOCTh IOHUMAHUS CYyTH
BOIIPOCOB, 3aJ1aBa€MBbIX IIPENoAaBaTeseM,
JIOTUYECKAast IIOCJIENOBATEIbHOCTL B H3JI0KEHUU
OCHOBHBIX aCIIEKTOB PacCMaTpUBAEMBIX IOHITHH,
METOJOB, aIrOPUTMOB, TEXHOJOTUM, aKTyalbHOCTb
U aBTOPUTETHOCTb HCIOJIB3YEMBIX MCTOYHUKOB
UHPOpPMaLIUHU, SICHOCTh U apryMEHTHPOBAHHOCTH
OTBETOB Ha COIYTCTBYIOIIHE U KOHKPETU3UPYIOLIUE
BOIIPOCHI IIPENIOAABATENLS.

2. Ilxama oneHnBaHus

Kpurepun onennBanus

bamr3zal

OCHOBHOI1
Borpoc (o 100-

OayIbHOU




IKaje)

ITonHbIN 1 apryMEHTUPOBAHHBIN OTBET HA BOIIPOC, 4
JEMOHCTpaNus COOCTBEHHBIX BBIBOJIOB M CYXKICHUH, 3HAKOMCTBO
C MaTepHaJlaMH JIEKIIMOHHOIO Kypca U JAOIOJIHUTEIbHBIMA
MCTOYHUKAaMU HH(pOpMaIiu

[TonHBIN OTBET HA BONPOC, IEMOHCTPAITUs MAOJIOHHBIX, 3
TUIIOBBIX BBIBOJIOB U CYKJIEHHUM 0€3 CHOM apryMeHTaluu,
3HAKOMCTBO C MaTepuajaMu JEKIIMOHHOTO Kypca

HemnosHblii 0OTBET HA OCHOBHOM BOIIPOC, AEMOHCTPALIUS 2
OTBETaMHU Ha JOMOJIHUTENbHBIE BOIIPOCH KOPPEKTHOTO
MMOHUMaHUsSI OCHOBHBIX KOHIICTIIIHH, METOJIOB, aJITOPUTMOB,
TEXHOJIOTH, 3HAKOMCTBO C MaTe€pHalaMH JIEKIIMOHHOTO Kypca

HenonHelif 0OTBET Ha OCHOBHOI BOIIPOC, OTCYTCTBHE OTBETOB Ha 1
COITyTCTBYIOILIME BOIIPOCHI, ci1ab0oe 3HAaKOMCTBO C MaTeprallaMu
JIEKIIMOHHOTO Kypca

OTcyTCTBHE OTBETOB HA OCHOBHOM M COMYTCTBYIOIIHUE BOIPOCHI, 0

OTCYTCTBHUEC 3HAKOMCTBA C MaTCpUaIaMU JICKIIMOHHOI'O KypCa
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3. [Tepedyens BOnmpocoB it coOece0BaHUS

ObocHOBaHKE HEOOXOIUMOCTH M OTPAHUYCHUS TapAIJICITbHBIX BEIYHACICHUI.
Bunel u ypoBHU napaiennusma.
Hab6mronenue Mypa.
3akoH Ampnana. 3akoH ['ycradceona — bapcuca.
Knaccudukanus napauieabHbIX BEIYUCIUTEIbHBIX CUCTEM.
Bunpl knaccudukanuy napamiesbHbIX BBIYUCIUTEIbHBIX CHCTEM.
MonenrpoBaHue U aHAINU3 MapajIeIbHBIX BHIYMCICHUI.
WNudopmannonHas 3aBUCUMOCTb. Buibl HHQOpMaIMOHHBIX 3aBUCUMOCTEHA.
[Tokazarenu kauecTBa NapauieIbHbIX AJITOPUTMOB: YCKOPEHHUE, MACIITAOUPYEMOCTb,
MPOIYCKHAasi CIIOCOOHOCTb.
. OieHKa BbIUMCIUTEIBHON U KOMMYHUKAIIMOHHOW TPYJOEMKOCTH aJIFOPUTMA.
. AJITOpUTMBI, OTpaHUYEHHbIE MaMAThI0 (memory-bound) u BeIYHMCICHUAME (compute-
bound).
[Tapagurmsl ¥ maTTepHbl NapauIEIbHOTO IPOrPAMMUPOBAHMSL.
CuMMeTpHUYHBIE MYJIBTUIIPOLIECCOPHBIE CUCTEMBI.
Wntepdeiic OpenMP.
Cucrembl ¢ MaCCOBBIM HapajlIEIU3MOM.
OOMeH coo0IIeHUSIMH KaK OCHOBA MEKIIPOIIECCOPHBIX KOMMYHUKAIUI B CUCTEMaX ¢
pacnpeieIeHHON MaMsThIO.
Wntepdeiic MPI, rpymnmsl mpoieccoB 1 KOMMYHUKATOPbI, IBYXTOYEUHbIE U
KOJJIEKTUBHbBIE OOMEHBI.
. BeruncnurensHas napagurma MapReduce.
BexTopnsle nporieccopsl 1 HAOOPbl HHCTPYKITHH.
Breraucnurensnas SIMD-Mmozens.

Ha3HAuCHMUS.
Texnonorust Nvidia CUDA.
Texnonorus OpenCL.

Ocobennoctu nporpammuoii monenu GPU B acniekTe opraHu3anuy BEIYACICHUN 00IIETo



CobecenoBanue 10 TEMATHUKE

[Ipunoxxenue 3

AKTyaJIbHBIX W  NCPCIICKTUBHBLIX  HAIIP aBJICHUH

MCCIIEIOBAaHMIA B 00JIACTH MapajuIeIbHOMN U pacipeesieHHONH 00paOboTKH TaHHBIX

1. [Ipouienypa npoBeneHus

Twun cobecemoBanms

Ilo TemaTtnke AKTYAJIBHBIX W TCPCICKTUBHBIX

HaIpaBJIeHUN HCCIICAOBAHUM B obnactu
napajuyieIbHOM W pachpeneaeHHO o00paboTKu
JTAHHBIX

OOmee KOMMYECTBO BOMPOCOB st | 15 Bompocos

cobeceI0BaHnsA

KonuyecTBO OCHOBHBIX 3aaaBaeMbIX | 1 Bompoc

pu cobeceI0BaHIH BOIIPOCOB

®dopmMar npoBeAeHUs co0eceI0BaHus YCTHO

Cpoku / IlepnoguvHOCTh TPOBEICHUS
cobeceroBaHns

pa3 B HEJEITIO

MGTOILI/I‘ICCKI/IC PEKOMCHOAIN

CobecenoBanne HampaBJIeHO Ha (OPMHPOBAHUE Y
00ydJaromuxcsi KOMIIETCHIIUH TPUMEHSTHh OOIIre
MNPUHOUIIBI U METOJbI ITPOBCACHHUA I/ICCJ'IGI[OBaHI/Iﬁ K
PEIICHHIO HAYYHO-TEXHUYECCKHIX
MpoeCCHOHATTEHON  TeITETbHOCTH

3a1a4
Ha OCHOBE
TEXHOJIOTHYECKUX JOCTH)KCHHH B TEPCHEKTUBHBIX
00nacTax BBICOKOITPOU3BOAUTEIIHHON
napajuielbHOM M pacmlpeieieHHOW  00paboTku
JIaHHBIX.

IloaroroBka K
MpEeABAPHUTEIbHBIA CAMOCTOSITEIIBHBIN MTOUCK, OTOOD

O6y‘-IaIOH_II/IMI/IC$I HNCTOYHHUKOB

co0EeCceJOBaHUIO  MPEAINoaraer

u aHamu3
MH(POPMALIUU 10 00CYKIAEMBIM BOIIPOCAM.

[Ipu cobecenoBannM OOyYarOIEMyCs CIEAyeT
pOJIEMOHCTPUPOBATH CBOMMH OTBETaMHU
IIOHUMAaHUC OCHOBHBIX TeH,IICHI.[HfI Pa3sBUTHUA

ApXUTEKTYphl TMapajuIelbHbIX U pPacHpeieSICHHbIX
BBIUUCIIUTENEHBIX MOJIOKHUTENBHBIX |
(akTopoB,

MIPOU3BOAUTEIILHOCTh BBIYHCICHUM, CIOCOOHOCTH

CHUCTEM,

HETraTUBHBIX BIIMAOIINUX Ha
BBIABJIATH Y3KHC MECTa pa3jIMYHbIX HIOAXOAOB K
napajuyieIbHOM W pacmpenenieHHon 00paboTke
JaHHBIX B TIMPCAJIOXKCHHBIX K pPacCMOTPCHUIO
KOHTCKCTaX MW MPAKTHYCCKUX CUTyalUusax (use
cases).
[Tpu

IMMOJIOKHUTCIIBHBIX KPUTCPUCB OLICHUBAHUS SBJISICTCA

co0eceoBaHUM  OJHHUM U3  BaKHBIX




KaKk MHMHHUMYM TIOBEpXHOCTHOE 3HAaKOMCTBO C
HayyHbIMM [yOJIMKAaUsIMH B  pEIEH3UpyeMOi
NEPUOANYECKON TedaTu (MaTrepuajibl Hay4HbIX
KOH(epeHINH, MyOIMKallui B HAY4YHBIX )KypHaJlax)
[0 TEMAaTHKE MapaJlJIeIbHOIO U PACIPENEIECHHOIO
[IPOrpaMMHUPOBAHUS.

Kputepuu onieHnBaHMs: TOYHOCTh IOHUMAaHUS CYyTH
BOIIPOCOB, 3aJ1aBaeMbIX npernojaBaTesnem,
JIOTHYECKasl TOCIEI0BaTENbHOCTh B  H3JI0KEHUU
COOCTBEHHBIX  BBIBOJIOB 10  IPEI0KEHHBIM
npenogaBaresneM K OOCYXKIEHUIO TEOpETHUYECKUM
WIA TPUKIAJHBIM HaNpaBICHUSIM M Ipodiemam,
aIropuT™MaM, TEXHOJOTUSM, AaKTyaJlbHOCTh H
aBTOPUTETHOCTh  MCIIOJIB3YEMbIX  HCTOYHHMKOB
UHpOpMaLUKU, SICHOCTb U apryMEHTHPOBAHHOCThb
OTBETOB Ha COIYTCTBYIOLINE U KOHKPETU3UPYIOIINE
BONPOCHl  IpenojaBaTeis,  CIOCOOHOCTh K
IIOCTAaHOBKE  3a/Jay,  COJEp)KalluX  Hay4HO-
HCCIIEI0BATEIbCKYIO COCTABIISAIONIYIO, CIOCOOHOCTh
K KOHLENTYalIbHOM MpOopaboTKe MHHOBAIIMOHHBIX
BapUaHTOB  ApPXUTEKTYpbl  MapajulelbHOM U
pacmpeeieHHO 00padOTKH TaHHBIX.

2. Ilxama oneHUBaHusA

Kpurepuu onenuBanus bamn3a |
Bomnpoc (1o 100-
OarmbHON
IIKaJe)

[TonHbIi 1 apryMEeHTUPOBAHHBIN OTBET HA BOMPOC, JEMOHCTPALIUS 10
COOCTBEHHBIX BBIBOJIOB U CYKJCHH, 3HAKOMCTBO C aKTyaJIbHBIMU
U aBTOPUTETHBIMH UCTOYHUKAMU UH(OPMAIINH, a TAKKE C
Hay4YHBIMH ITyOJIUKALUAMU MO0 TEMaTHKE 00CYKIaeMbIX METOAOB U
TE€XHOJIOTUN
[TonHBI OTBET Ha BOMPOC, IEMOHCTPAIS TUIIOBBIX BBIBOJIOB, 8
3aMMCTBOBAHHBIX M3 MIMPOKOT0 Kpyra HCTOYHUKOB
HenouHelil 0TBET Ha BONPOC, IEMOHCTPALMS Pa3pO3HEHHBIX 4
(akTOB, 3aMMCTBOBAaHHBIX U3 MAJIOABTOPUTETHBIX HCTOUHUKOB
HenonHelil 0TBEeT Ha BOnpoc, ciaboe 3HaKOMCTBO ¢ KaKUMH-TTHO0 2
MaTepuagamH 1o o0CyKaaeMon Teme
Henonumanue o0cyx1aeMoii TEMaTHKH, OTCYTCTBUE BHIBOJIOB H 0
CYXJEHUH T10 3aJJaHHOMY BOIIPOCY

3. [Tepedyenn BOnpocoB 1t coOece0BaHuUs
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Bsaumocssi3p knaccudukanuii dnunna, Xoknu, Genra, Xeniepa, llnaiinepa,
CxumukopHa, bazy, Kpumnamapdu.

Mopeinb akTOpOB AJi1 MOJAECIMPOBAHUS MMAPAUICIbHBIX BBIYMUCICHUIN

Konnenmust HeOIOKUPYOIIEeH CHHXPOHU3AINH

CoBpeMeHHbIE METO/Ib U HHCTPYMEHThI aBTOMAaTHYECKOTO paciapasuieIuBaHus
IIPOrPaMMHOT0 KOJ1a

CrienmanusupoBaHHble OMOIMOTEKH NnapaienbHbiX Berunciaenui. Intel MKL (Math
Kernel Library)

Crenmanu3upoBaHHbIC OMOIMOTEKH MapauienbHbIX BerunuciaeHuil. ScaLAPACK
(Scalable Linear Algebra Package)

KoHnnenmumst mporpaMMHON TpaH3aKIMOHHOU maMsTH (Software Transactional Memory) u
MIPUMEPHI €€ pean3aluu

Ocob6ennoctu SIMT-Moneny BeIYUCIIEHUH, €€ CXOACTBO U paznuuus ¢ SIMD-monensio
O0630p BBICOKOPOU3BOAUTENBHOM MIaT()OPMBI reTeporeHHbIX BerunciaeHnit Nvidia
CUDA.

00630p dpeiiMBOpKa BEICOKOITPOU3BOIUTEIBHBIX TeTeporeHHbIX BerurcieHuit OpenCL.
OCHOBHBIE TIOHSATHUS PACIIPEICICHHBIX aITOPUTMOB: aTOMapHasi pukcarus (atomic
commit), KOHCEHCYC (consensus), anropuT™ Beidopa smgepa (leader election), HagexxHas
Tpaucisius (reliable broadcast).

Konnenmus OeccepBepHbIX (serverless) BEIUNCICHUH.

Hcnonp3oBaHMe CeTEBBIX XPAHUIIHII “KIIFOY-3HAYCHHE  JIJIs OpraHu3aii oOMeHa
JAHHBIMU B PACIPECICHHON cpefe.

[TakeTHO-OpHEHTHPOBAaHHAs pacnpeaeneHHas 00padoTka OONBIINX MaCCUBOB JaHHBIX HA
ocHoBe mapaaurMel MapReduce.

0630p axocucremsr Apache Hadoop.
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Pemenne 3aaa4 110 TEMAaTUKE CaMOCTOATEIIBHOTO aJITOPUTMHUYCCKOI'0O IIpaKTUKyMa

1. [Ipouenypa npoBeaeHus
OO11ee KOIMYECTBO 33724 7 3ama4
dopmar penieHus 3aaau MUCHbMEHHO

Cpoxku / Ilepuomm4HOCTh BBIAYM U | BblJaya Ha TIIepBOW Hexene, NpOBepKa U

KOHTPOJISI pELIeHUs 3a/1a4 KOHCYJIbTAllUM Ha KaKIO0U Hezlene
Meroauueckue  pekomeHmauuu  (mpu | CaMOCTOSTEIHHBIN AJNTOPUTMHUYECKUMN
HE00XOIUMOCTH) NPAaKTUKyM HarmpaBiieH Ha (OpPMHUpPOBAHUE Y

00yYaroImuxcss CIIOCOOHOCTH pa3padaThIBaTh
QITOPUTMBI M TPOTPAMMHBIC CpEJICTBA B
o0jacTv mMapajjieNIbHOM U pacrpeneaeHHON
00pabOTKH JTaHHBIX.

B 3aBHCHMOCTH OT TPYHOEMKOCTH 3a/1a4d
TpeOyercss Tu0O0 BBITIOJHUTE MPOrPAMMHYIO
peanmzanuio, au00 3ampcaTh aIrOPUTM Ha
TF000M TMOIXOISIIEM S3BbIKE (€CTECTBEHHOM,
MICEBMIOKO/IE, Tpad)UIeCKOM U T.J1.).
OOyuatonecss  CHAlOT  TPETOAABATEINIO
KPaTKyl0  TOSCHUTEIbHYIO  3alHCKy K
PELICHUIO, COJAEPIKAIIYI0 aHaJIU3 3aJadH,
(bOopMyITUPOBKY u orpesieTICHue
HEOOXOIMMBIX HOHSTHH, OITCaHUe
BBIOPAHHOTO TIOAXOAa K IPOCKTUPOBAHUIO
aNTOpUTMA, TPEJICTaBICHUE OKOHYATEIFHOTO
pelieHus, a TaKKe BBIBOJIBI c
aKIIEHTHPOBAaHHEM MOJIOXKUTETBHBIX "
OTPUIATENILHBIX ~ CTOPOH  MPEAJIOKESHHOTO
peleHus.

BaXHBIMU ~ TIOJIOKUTEIBHBIMU  KPUTCPHSIMHU

OLICHUBAHHUS SBIISIOTCS NOHUMAaHNe
MHOXXECTBEHHOCTH  BapUaHTOB  PELICHUS,
yMEHHE 00OCHOBBIBATh BBIOOp
parroHaIHHBIX BapHaHTOB, yMEHHE

abCTparupoBaThCs OT JCTaNICH peaan3aluy Ha
oTallC IMPOCKTHPOBAHUA aJIropurMa, YMCHHUC
CaMOCTOSITCNILHO ~ OMPEJCTSITh  BIIHSIOLINE
q)aKTOpBI " OrpaHUYCHUA, HC YIIOMHUHACMBIC B

3aJaHHUAX.

2. IlIkama orieHUBaHUA



Kputepuu onieHKH KauecTBa peleHus 3a1aun bamn 3a 1
3ajaqy
(mo 100-
0ayuIbHOM
IKae)
[TonHOE M KOPPEKTHOE pELICHUE 20
HenosnHoe uimyu HEKOppEeKTHOE pelieHre, TEMOHCTPAIIUS 15
MIPABWJIbHBIX MOJIXOJI0B K PELICHUIO
HenonHoe 1 HEKOPPEKTHOE pellieHue Py MPABUILHOM 5
MOHUMAHUU CYTHU 33[]a4i, JEMOHCTpPALUs MTOIX0I0B K
PELICHUIO METOJOM IPo0 U OMIMOOK
OtcyTcTBHE pElIeHUs 0

3. 3amaun

Pazpabotare mapaysienbHbI aJrOpUTM MOMCKAa MUHUMYMAa B MAacCHBE IIEJIBIX YUCET U
BBITNIOJIHUTH €r0 PEeaJu3alii0 Ha BBIOPAHHOM SI3bIKE MPOTrpaMMHUPOBAHUS; IPEANOararh,
YTO MACCHUB HMMEET 3HAUUTENbHYIO JJIMHY M pa3MELIaeTcsl LEIUKOM B OINEpaTHMBHOMN
naMsTH.

PazpaboraTte mapaiieNbHBIA  aNTOPUTM  BBIYMCICHUS CKAJSIPHOTO  TPOM3BENICHHS
BEKTOPOB M BBINOJHUTH €r0 pealu3alfio Ha BbIOPAHHOM SI3bIKE MPOrPaMMUPOBAHMS,
IpeaIoararb, YTO BEKTOPhl UMEIOT 3HAUUTEIbHYIO JJIMHY M Pa3MELIAIOTCs LEIUKOM B
ONEPATUBHOM MaMSATH.

Pazpaborate mapamienbHbIE  QITOPUTM  CBEPTOYHOW  (DUIBTpAaLMU  PacTPOBOIO
N300paKEHUs U BBIMOJIHUTh €r0 peajln3aliio Ha BBIOPAaHHOM SI3bIKE MPOrpaMMHUPOBAHHUS;
OpearnoyiaraeTcs, uYTo  H300pa)KeHHe  MPEJICTaBICHO  JBYMEPHBIM  MAacCHBOM
HEOTPHULATEIbHBIX YHCEJ, PAa3MEIICHHBIM B ONEPAaTUBHOM NaMATH, a SOPOM CBEPTKH
ABJISICTCS BBIUUCIIEHHE CPEJHEro apu(pMETU4EeCKOro IO KBaJApPaTHOM OKPECTHOCTH
KaXJI0Or0 3JIeMEHTa (3JEeMEHT pacrojiaraercsi B IIEHTPEe OKPECTHOCTH); 3HAueHHs 3a
IPaHULEH MacCUBa CUUTATh HYJISIMU.

Pa3pabotare mapasienbHbl aJrOpuT™M MOCTPOCHUS TMCTOTPAMMBI SIPKOCTH PacTpOBOTO
U300paKEHUS U BBIMIOJIHUTH €r0 peajln3aliio Ha BBIOPAaHHOM SI3bIKE MPOrpaMMHUPOBAHHUS;
IperoiaraeTcsi, 4YTo M300pakeHHe MNpPEeACTaBICHO JBYMEPHBIM MacCHBOM 8-OMTOBBIX
yrcen 0e3 3HaKa, pa3MEIeHHbIM B ONIEpaTUBHOM MaMATH.

JIaGupUHT mpencTaBlIeH MaTpHIEed m X N, KaXIbIH 3JIEMEHT MaTpPHUIBI COOTBETCTBYET
OJTHOMY W3 MOMEIIEHUI JaObupHUHTa U COAEPKUT 4-OUTOBBIN KOJ| OTKPBITBIX BBIXOJIOB;
HOMepa OMTOB COOTBETCTBYIOT HampasyieHusiM: 0 — Ha ceBep, | — Ha 3amax, 2 — Ha 10T, 3 —
Ha BOCTOK; €IMHMYHOE 3HaueHUe OMTa B HEKOTOPOH MO3UIMM O3HAYAET, YTO BBIXO[ B
JTAaHHOM HalpaBJI€HUM OTKPBIT. Pa3zpaboTarh napayuleIbHBIA alrOPUTM, KOTOPBIN
oTIpeieNIAeT CYIIeCTBOBaHHE Mepexo/ia 1o JaOUPUHTY U3 JIEBOTO BEPXHETro yria (ceBepo-
3amaj) B MpaBblil HUKHUH (FOT0-BOCTOK).

Pazpaborate anroputm pacmpeielnieHHOW OoO0paOOTKM TyJjia 3aJaHiii Ha OCHOBE
napagurMbl  «MAacTEp-UCIOJHUTENW»;  Hpeanojaratb, 4YTO  BXOJHBIE  3aJlaHuS,
CHa0XKEHHBbIC YHUKAJIBHBIMU KIFOYaMH, MOCTYTAIOT B OOIIYIO Oo4Yepeab Ha MacTep-ys3ie,



o0paboTaHHbIE 3a7aHUS MTOMELIAIOTCA B CETEBOE XPAHWJIMILE C JOCTYIIOM IO KIIOUy, a
y3J1bI-UCTIOJTHUTENN TUHAMUYECKH PETUCTPUPYIOTCS ¢ IOMOIIBIO CIIELUAIBHOIO 3alpoca
Ha MacTep-y3edl.

PazpaboraTe anroputm pacmpeielieHHOW OoO0paOOTKM Tyjia 3aJaHiii Ha OCHOBE
napajurmMbl  JOOPOBOJIBHBIX HCIIOJIHUTENEH; Mpenanosarath, 4YTO BXOJHBIC 3a/JaHUs,
CHa0KEHHbIE YHUKAIBHBIMU KIIOYaMHU, IOCTYIAIOT B CETEBOE XPAHMWIUIIE C IOCTYIIOM I10
KJIIOYY, a HEOIIPEIEIEHHOE MHOKECTBO Y3JIOB-UCIIOJIHUTENEH B KOHKYPEHTHOM HOPSAKE
BBIOMPAIOT 3aJ]aHKsl U3 XpaHWINIIA, 00padaThIBAIOT UX U OMELIAIOT B TO YK€ XPaHUIIHIIE
pe3ynbTaTthl C KIOYaMHM COOTBETCTBYIOUIMX BXOAHBIX 33JaHUN, CHA0KEHHBIMH
npe@UKCOM «pe3yabTaTy.



II. ITpomexxyTOUHAs aTTECTALUS

3a4eT ¢ OLEHKOH

1. Tlpouemypa nmpoBeaeHus
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OO01ee KOJIMYECTBO BOIMPOCOB K 3a4eTy C
OLICHKOH

20 BonpocoB

Kommgecto BOIIPOCOB B ouiere

2 Bompoca

Hannune 3amay B Ounere

HET

dopmat npoBeeHUs

Y CTHO ¥ MUCBMEHHO

Metoauueckue PCKOMCHIalINH

3aueT nmo OuneTaMm MPOBOIUTCS, KaK MPaBUIIO,
JUTSE TeX O0ydaromuxcs, KOTOPble HE CMOTIIH
CBOCH Tekymeld paboToii B  cemecTpe
MPOJIEMOHCTPUPOBATH BBICOKYIO AKTUBHOCTH
U Xopoluue pe3yibTaThl. Llenb moaroToBku k
OTBETaM Ha BOIIPOCHI OMJIETOB — 3aKpeIuIeHUEe
0a30BBIX TEOPETUUECKHUX MOHSATUI
JTUCHUIIINHBI, a TaKKE TUIOBBIX IMPAKTUKO-
OpPUEHTUPOBAHHBIX 3HAHUM U HABHIKOB B

paccMaTpuBaeMoi 00acTH.

2. [Ikana oneHUBAHUS C y4E€TOM TEKYIIEro KOHTPOJs paboThl oOydaromierocs B

ceMecTpe

Kputepun  oneHku  ypoBHs
KOMIIETEHILIMM MO JUCHUIIINHE

c(hOpMUPOBAHHOCTH

banxn

o0yyaroIerocsi HauOOIbIINI HHTEpPEC

OOyuaromuiicst Ipu TeKyIiel paboTe B cemecTpe
MMPOsABUJI BBICOKYIO aKTUBHOCTL U TPOACMOHCTPHUPOBAJI
BBICOKHE pe3yJIbTaThl BHIIOJIHEHUS 3a1aHuil (>92 no
100-6amibHOI mIKale); 3a4eT PeKOMEHAYETCS
BBICTaBUTh Ha OCHOBE KPaTKOI'O UTOTOBOTO
cobece10BaHUS TI0 TEM BOIIPOCaM, KOTOPBIE BBI3BAIH Y

OTINYHO

JOCTAaTOYHO ITOJITHBIMH

OO6yuaromuiicst mpu TEKyIel padboTe B ceMecTpe
MMPOABUII AKTUBHOCTL, HO ITPOACMOHCTPUPOBAJI
HeCTaOMIIbHBIE PE3YIbTATHI BBIITIOJTHCHHUA Sa)IaHHﬁ;
OTBETHI Ha BOIIPOCHI HA 3a4eTe MPEICTABIISIOTCS

Xopomo

OO6yuarommiicst mpu TEKyIel padboTe B ceMecTpe
MPOSIBUII HU3KYIO aKTUBHOCTH M MPOJIEMOHCTPUPOBAI
HEBBICOKHE PE3YJIbTAThl BBHITTOTHEHHS 3a0anui (<80 mo

Y 10BIIETBOPUTEITHHO




100-6am1bHOI 111Kase); OTBEThI HAa BOIIPOCHI Ha 3aueTe
He 00J1aJJat0T MOJIHOTOM, HO 00YYaIOIIUKCS B 1IEJIOM
MOHUMAeT OCHOBHBIE MOJIOKEHUS TEOPETHUECKOTO
Kypca 1 uMeeT o011iee IpeICTaBIeHHE O criocodax
pelIeHHs MPaKTUYECKHUX 33a4 B pacCMaTpUBaeMON
obusactu

OO0yuaromuiicst mpu TeKyIel padboTe B ceMecTpe HeynosnerBopurenbHo
MIPOSIBIIT HU3KYIO aKTHBHOCTB U TIPOJIEMOHCTPUPOBAIT
HCBBICOKHUC PE3YJIbTAThI BHIITIOJTHCHHAA SaI[aHHfI; OTBCThI
Ha BOIPOCHI HA 3a4eTe JEMOHCTPUPYIOT HETIOHMMAaHUE
00yJaroIuMCcsi OCHOBHBIX TIOJIOKEHUH TEOPETUICCKOTO
Kypca ¥ OTCYTCTBHUE OOIIETO MPEICTABICHUS O
croco0ax penieHus MPaKTUIEeCKUX 3a/1a4 B
paccMaTpuBaeMoi 00JIaCTH

AN

~

10.
1.
12.
13.
14.

15.
16.
17.
18.
19.
20.

3. Bomnpocsl k 3aueTy ¢ OLleHKOU

[TonsiTHE «OONBLINX 33/1a9» U 0O0CHOBAHHE HEOOXOAUMOCTH MapaJlIeIbHBIX
BBIYMCIICHUM.

Buner v ypoBHU mapanienusma.

3akoH AMmnana.

Knaccudukanus napamuienbHbIX BEIYUCIUTEIBHBIX ccTeM TI0 DuHHY .
Nudopmarnmonnas 3aBUCUMOCTh. Buibl HHPOPMaIIMOHHBIX 3aBUCUMOCTEH.
[Tokazarenu kauyecTBa MapauieIbHBIX AITOPUTMOB: YCKOPEHHUE, MACIITAOUPYEeMOCTb,
MPOITYCKHAsi CTIOCOOHOCT.

OreHKa BBIYUCITUTEIHHON U KOMMYHUKAIIMOHHOW TPYJOEMKOCTH aJITOPUTMA.
ANTOPUTMBI, OTpaHUYEHHBIE TAaMATHIO (memory-bound) u BeruucaeHus MU (compute-
bound).

[Tapanurmsl U maTTepHBI NAPaUIETLHOTO IPOTPAMMUPOBAHMSL.

[Tonnepkka MHOTOIIOTOYHOCTH B COBPEMEHHBIX SI3bIKAX MPOTPAMMHUPOBAHUS
CuMMeTpHUYHBIE MYJIBTUIIPOLIECCOPHBIE CUCTEMBI.

Wutepdeiic OpenMP.

CucremMbl ¢ MaCCOBBIM HapajlIeTU3MOM.

OOMeH cooO0IIEeHUsIMHE KaK OCHOBA MEKIIPOIIECCOPHBIX KOMMYHUKAIUI B CUCTEMaX ¢
pacrnpeieIeHHON MaMsThIO.

Wntepdeiic MPIL.

BrruucnurenbHpie Kiactepsl U grid-cucTeMbl

Beruucnurensnas mapagurma MapReduce.

BexTopHbie porieccopsl 1 HAOOPBI HHCTPYKITHA.

Boruucnurensaas SIMD-monens.

BrICcOKOIIPOU3BOIMTENBHBIE BRIYUCIIEHUS HA TpadUuecKUX Mpoleccopax.



