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1 Ileap TUCHUIIHHBI.

B pesynbrate OCBOCHHS [JaHHON IUCHMIUIMHBI y  OOYYaroIIerocss IOJDKHBI OBITh
c(OpPMHUPOBAaHbI KOMIIETEHIIMA OCHOBHOWM MPO(ecCHOHAIBHOW 00pa30BaTeIbHON IMPOrpPaMMBbI
OakanaBpuara (nanee - OITOII):

OIIK-2, OIIK-9
ConeprkaHye KOMIETSHIMI KaK IJITAHUPYEMBIX PE3yIbTaTOB OOYYCHUS 110 TUCIUILTHHE CM.

Tabmuie 1 u 2.



1.1 ®opmupyembie KOMNETEHITUN
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

HaumenoBanue Buga
KOMIIETEHLIUU
(ynusepcanvHas,
obujenpogpeccuonanvras,
npogeccuonanvnas)

HaumeHnoBanue kareropuu
(TpyIIIBI) KOMIIETEHITUI

Ko 1 Ha3sBanne KOMIETEHIINH

obmenpodeccrnonanpHas,

OI1K-2 CriocoOGeH MOHUMATh IIPHUHITUIIBL
paboTHl COBPEMEHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTHI U POTrPaMMHBIX CPEICTB, B TOM
YHCIIe OTEYECTBEHHOTO MTPOU3BOCTBA, U
WCIIOJIB30BaTh UX MPHU PEIICHUY 3a/1a4
npodeCCHOHATLHON IEATETLHOCTH;

obmenpodeccrnonanpHas,

OIIK-9 CniocobeH ocBanBaTh METOAUKH
HCIIOJB30BAaHUA HpOFpaMMHBIX CpeILCTB JJIA
peleHHS TPAKTHYECKHIX 3a/1aY.

1.2 UHAUKATOPHI 10CTHKEHUST KOMIIETEHIUit
Tabnuna 2 — UHauKaTophl JOCTHKEHUS KOMIIETEHIIUH, (OpMUpPyeMble JUCIUILITUTHON

Ko u Ha3zBaHWE KOMIIETEHIIUN

WNHaukaTops! JOCTIDKEHUS
kommnereHnnuu no OITOIT

JucuunnuHel 1 NPaKTHKHY,
thopmupyronme kommneternuto OITOIT

OIIK-2 CriocobeH moHUMaTh
MIPUHIIUTIEI PaOOTHI
COBPEMEHHBIX
WH(POPMAIMOHHBIX
TEXHOJIOTHI ¥ MPOTPaMMHBIX
CpPE/CTB, B TOM YHCIIC
OTEYECTBEHHOTO
TPOU3BOJICTBA, U
WCTIOJIB30BaTh UX MPU
peLIeHuH 3a/1a4
npodeccuoHaIbHON
JeSITeIbHOCTHY;

OIIK-2.1. BeiOupaer
COBpEMEHHBIC
nH(OpMAaIIMOHHBIE TEXHOJIO-
THH, B TOM YHUCJIE
OTEUYECTBEHHOTO
MIPOU3BOJICTBA, U TPOTPAMM-
HBIC CPEJICTBA JIJIS PEIICHUS
MOCTABJICHHOM 3a/1a4u
npodeccruo-HaIbHON
JESTCIILHOCTH.

OIIK-2.2. [Ipumenser
TEXHOJIOTHH MapaijieIbHOTO
MPOrpaMMHU-POBAHUS B
COOTBETCTBHH C 33JIaHUEM.
OIIK-2.3. [Ipumensier
TEXHOJIOTUH Web-
MIPOrPaMMHUPOBAHHS B
COOTBETCTBHH C 33JIaHUEM.
OIIK-2.4. Pa3zpabaTsiBacT
uH(poIOrNYeCKre U
JaTaIOTUYECKUE CXEMBI 0a3
JAHHBIX B COOTBETCTBHUU C
3aJlaHuEM.

OIIK-2.5. PaboTaer ¢
COBPEMEHHBIMH CHCTEMaMHU

ynpaBieHus 0a3aMH JaHHBIX.

K.M.05 CoBpemMeHHbIe
nHGOPMALMOHHBIE TEXHOJIOTHU U
HHPOPMALMOHHBIE CUCTEMBI
K.M.05.09
K.M.05.10
IIpoexTupoBanue u

ba3sel nanHbBIX

paspaboTka web-npuitokeHui
K.M.05.11

IIpoexTupoBanue u
pa3paboTKa MOOMIJIBHBIX MTPUIIOKEHUH
K.M.05.12

MapannenbHble U
pacrnpeneeHHbIe BBIYMCIANTE/IbHBIE
CHCTEeMBbI
K.M.05.13
HCKYCCTBEHHOTO MHTEJIEKTa
K.M.06
MIPOEKTHOM EATENTbHOCTH
K.M.06.02
MIPOrpaMMHUpPOBaHUSA
K.M.06.03

ABTOMaTH3amys mporecca

CucreMbl
Ob0ecnieuenne

Texnonorun

pa3paboTKu MPOEKTHOM
JIOKYMCHTAIHN
K.M.08
K.M.08.01(IT)
Texnomornueckas (IPOEKTHO-
TEXHOJIOTHYECKAs) MPaKTHKA

IIpaktuxu

4




KO,I[ 1 Ha3BaHHUEC KOMIICTCHIIMH

WNHaukaTopsl JOCTIDKEHUS
xomrerennuu o OITOIT

JIMCIMITITUHBI ¥ IPaKTUKH,
thopmupyronme kommneternuto OITOIT

OIIK-2.6. [Ipumensier B
COOTBETCTBUH C 3a/laHUEM
COBPEMEHHBIE METO/IbI,
CpeACTBa M TEXHOJIOTUH Ha
pa3nuyHbIX (hazax co-
3IaHMSI U DKCIUTyaTalluu
CHCTEM HCKYCCTBEHHOTO
MHTEJJIEKTA.

K.M.09 l'ocynapctBennas
UTOTOBAs ATTECTALHS
K.M.09.01(1) Brimonnenue

1 3aIL{Ta BbIITYCKHOU
KBIM(DUKAIIMOHHOHN pabOThI

OIIK-9 CnocobeH ocBanBaTh

MECTOJHUKHU

[POTrPpaMMHBIX  CPEACTB IS

peeHus
3ajad.

HCIIOJIb30BaHHUA

IMPaKTHICCKUX

OIIK-9.1. Onpenensier
KaTeropHuIo MPOrpaMMHBIX
IIPOJYKTOB, C IIOMOILBIO
KOTOPOU MOXKET OBbITh
pellieHa nocTaBIeHHas
3amauga. OI1K-9.2.
IIpumensier crpaBO4HbIE
cpencTBa Il OCBOEHHUS

HEOOXOUMBIX JIJIs
pEeLIEHHs TOCTaB- JIEHHOU

MPOTPaMMHBIX  CPECTB
COOTBETCTBUM C 3aJaHUEM.
OIIK-9.4. CamocTosATENbH

THUIIOBLIC
CHeIHAaTH3UPOBAHHBIC
NPOTPaMMHBIE CPEJCTBA
COOTBETCTBUU

C 3aJJaHHEM.

IIPOrPaMMHBIX IPOAYKTOB,

3aj1auu.
OIIK-9.3. Ocymectuser
MIOKCK uHbOopMaIuy,
HEO00XO0IUMOM TUTSE
CaMOCTOSITEILHOTO

OCBOCHUA TUITIOBBIX u
CIEeINAIN3UPO- BaHHBIX

B

(0]

OCBaWBaCT U IPUMCHACT

u

B

K.M.05 CoBpeMeHHBIE
“H(OPMAITMOHHBIC TEXHOJIOTUHU U
UHQOPMAIIMOHHBIE CHCTEMBI
K.M.05.07
MIPUKIIAIHBIX IIPOrpaMM

ITakeTHl

KOMIIBIOTEPHOT'O MOJETUPOBAHUS
K.M.05.10

IIpoexTupoBanue u
paspaboTka web-puiokeHunit
K.M.05.11

[IpoexTupoBanue u
pa3paboTka MOOMIBHBIX MPHIIOKEHUH
K.M.05.12

[TapannensHbie 1
pacrpe/ielieHHbIe BEIYUCITUTEIbHBIC
CHCTEMBI
K.M.08
K.M.08.02(IT)

OKcIUTyaTalMOHHasl IPAKTUKA

IIpakTuku

K.M.09
HUTOTOBasd arrecTrarus
K.M.09.01(JT)

Y 3alllUTa BBITYCKHOU

T'ocynapcreennas
Brmmonnenune

KBTN(DUKAIIMOHHOHN pabOTHI

1.3 3nanusi, yMenusi, HaBbIku (3YB) nmo qucunniuxe
Tabnuua 3 — 3HaHus, yMeHUs, HaBBIKU, POPMUPYEMBIE TUCIUITITHHON

Kon u na3spanue
KOMIIETEHIIUU

I/IH)II/IKaTOpI)I JOCTHUXCHUSA
KOMIIETECHIINH, 3aKPEIJICHHbIE
3a ITUCLUIUINHOMN

3HaHus, yMeHus, HaBbIKU (3YB),
(dhopmupyemMble TUCUUTUIMHON

OIIK-2 Opranu3aiioHHOe
Y TEXHOJIOTUYECKOE
obecriedeHue pa3paboTKu
nporotuna UC Ha 6a3ze
tunosou NUC

OIIK-2.1. Beibupaer
COBpPEMEHHBIC
UH(POPMAIMOHHBIE
TEXHOJIOTHH, B TOM

YHCIIE OT€YECTBEHHOIO
IIPOU3BOJICTBA, U
IIPOrpaMMHBIE CPEICTBA
JUIs pelIeHUs

3HaTh:

KOMITOHCHTBI IPOTrpaMMHO-

TEXHUYECKUX aPXUTEKTYp Ta-
PaJICTBHBIX BBIYHCITUTEIIBHBIX
CUCTEM;

BH/IbI TApAJIEIN3Ma, YPOBHU
pacnapajuieIMBaHus;




Kon u Ha3BaHue
KOMITETEHLIN T

WNHnukaTopsl JOCTHXEHUS
KOMIICTCHIINH, 3aKPETUICHHBIC
3a JUCHUILINHOMN

3HaHus1, yMmeHus, HaBbIKU (3YB),
(hopmupyemble TUCIIUTUTMHON

MOCTaBJICHHOW 3a]1auu
npodeccroHabHOM
JeSITeITbHOCTH.

OIIK-2.2. Ilpumensier
TEXHOJIOTHH
napaieIbHOTO
POrpaMMHUPOBaHUS B
COOTBETCTBUH C 3aJlaHHEM

—  MOJENb NapajuieIbHON
MIPOrPaMMBbI JUIsl BRIYUCIUTEIBHOM
CUCTEMBI C paclpeIeICHHON
HaMsIThIO;

OCHOBBI NPOEKTUPOBAHMS,
MOCTPOCHHSI U (PYHKITMOHUPOBAHHUS
pacrpeielIeHHbIX CUCTEM.

Ymern:

—  TPUMEHSThH JICKOMITO3HIIHIO,
MPOEKTUPOBAHUE  B3aMMOJICUCTBHI,
YKpYIHEHUe U IUIAHUPOBaHUE
BBIYHCIICHUN npu pa3paboTke
HapajiebHOTO aIrOPUTMa;

—  BBIABISITH MH(POPMALIMOHHBIE
3aBHCUMOCTH MEXIY HTEPalUsIMH
LUKINYECKHX YYaCTKOB IPOTrPAMMBI;
—  CaMOCTOSITENILHO HaXO/IUTh
ITOPUTMBI pemeHus 3ajad,
TPeOYIOUIMXCS Il MPOSKTUPOBAHHMS,
HOCTPOEHHUS U UCIIOJIB30

BaHMS pPACIpee/ICHHBIX CHCTEM, B
TOM YHWCII€ HECTAaHIAPTHBIX U
MIPOBOJIUTH UX aHAIIH3.

Baagers:

— cnocobamu npeoOpa3oBaHUs
[UKJIOB JUTSl JIMKBHIAIHA
WH(POPMAIIMOHHBIX 3aBUCUMOCTEH
MEXy UTepalsIMU;

— HaBBIKaMHU pa3paboTKH,
KOMIUJISILIMUA U OTJIAJKH
MapajuiebHBIX TPOTPAMM;

HaBbIKAMH ~ OCBOCHMS  OOJIBILIOTO
o0beMa HMHPOPMALUU M pelIeHHS
3aJa4 pacupeieICHHbIX CUCTEM.

OIIK-9

OIIK-9.4.
CaMOCTOSTETbHO OCBaM-
BaeT H MPUMEHSET
THUIIOBBIC nu CIIe-
HUATTM3UPOBAHHbBIE
MporpaMMHBIE CPENICTBA B
COOTBETCTBUM C 3aJIaHH-
eM.

YMmern:

—  CaMOCTOSITEJIBHO OCBaWBaTh U
MIPUMEHATh COBPEMEHHBIE
WHCTPYMEHTHI MapajieIbHOTO
IIPOTrpaMMHUPOBAHHUSL.




2 O0BbEM M TPYA0EMKOCTH JUCHMILUIMHBI 110 BUIaM YUeOHBbIX 3aHSTHIA.

DopMBbI IPOMEKYTOUHON ATTECTALUH.

Tabmuna 4 — O6beM U TPYAOEMKOCTh JUCHIUTUIMHBI TI0 BUJAM Y4eOHBIX 3aHATUN

O0béM
OO0mmas TpyI0eMKOCTh ¥ BHIBI y4eOHOH paOOTHI MO JUCIHIUINHE, TIPOBOIAMBIE B Pa3HBIX ?gg;;;
(bopmax o0ydeHus
010]0)
1 Obmras TpyI0eMKOCTh TUCITUTLTAHBI 144
2 KontaktHas paboTta oOydarommxcsi ¢ mpemnoaaBaTesieM (IO BHIAM Y4YEOHBIX 3aHSTHIA) 48
(Bcero)
AynuropHas pabora (Bcero): 48
B TOM YHCIIE:
JIEKIINHA 18
MPAKTHYECKUE 3aHATH, CEMUHAPHI 30
MPaKTHKYMBI
nabopaTopHbIe PabOTHI
B MHTEPAKTUBHOW (hopme
B DIIEKTPOHHOH popme
BueaynuropHas padota (Bcero):
B TOM YHCJIe, UHAWBUAYaJbHAsI padoTa 00y4aroImuXxcs ¢ IpenojaBaresieM
MOITOTOBKA KypCOBON pabOTHI /KOHTaKTHas paboTa
TPYIIIOBast, MHAWBHIYAIbHAS KOHCYJIBTAIINS ¥ UHBIEC BUABI YU€OHOM MeTeTBHOCTH,
NpeyCMaTpPHUBAIONINE TPYIIOBYIO MU WHAWBUAYAIBHYIO paOdOTy 0O0YyYaIOIIHMXCS C
Ipero/iaBaTeyieM)
TBOpUecKas padoTa (dcce)
3 CamocTrosresbHas padoTa 00ydaronuxcs (BCero) 60
4 TIpoMerxxyTouHasi aTTeCTallMsl 00YYarOIIerocs - 3k3aMeH U 00bEM 4acoB, BIJICICHHBIM Ha 36
MPOMEXYTOYHYIO aTTECTAIHIO: 7 cemectp
3. YueOHO-TeMaTH4YeCKHi IJIAH U CO/IepsKaHue NUCHMILTHHBI.
3.1 YyeOHO-TeMaTH4eCKHIl IVIaH
Tabnuma 5 - YyeOHo-TeMaTnyeckuil miad ouHou (popmbl oOyueHus
OO6mas TpyaoeMKocTh DOopMBI TEKYILETo
TPYAOEMKOCTh 3aHATHH (Jac.) npggfég)}?ﬂ)ﬂqgoﬁ
. (6cezo0 uac.) aTTecTaIuu
= Paznenst 1 TeMbl TUCITATLIMHBI YCIIEBAEMOCTH
= IO 3aHATUSAM 0D0
= AynuTtopH.
2 3aHSTHS CPC
P JIEKII. | TIPaKT.
Cemectp 7
1. llonssmue napanienrvHvix u 8 2 4 2
PAacnpeoenentvlx cucmem
1 1.1 Onpenenexnue U 0COOCHHOCTH 4 1 2 1
pacrpeeI€HHbIX CUCTEM
2 1.2 ApxuTeKTypa napauieIbHbIX 1 4 1 2 1 Ompoc Nel
pacIpe/ieIecHHbIX CUCTEM
2. [lapannenvhoe npocpammuposanue 32 4 10 | 18




Oo6mas TpymoeMKoCTh DOpPMBI TEKYILETO
TPYIOEMKOCTh 3aHATHH (Jac.) npgga}ég)}?;]oﬂqﬁoﬁ
= (6cezo uac.) ATTeCTALIH
= Paznienbl u TeMbl AMCUUTUIUHBI yCIEeBAEMOCTH
= 10 3aHSTHSAM 0®0
% AyauTOpH.
T 3aHATHS CPC
P JIeKIl. | IPaKT.
Cemectp 7
3-5 | 2.1 IlapannenbHbIC BBIYUCICHUS 8 2 4 2 | UnmusumyanbHOE
3aganue Nel
4-6 | 2.2 TexHoIOrus MapalICIbHOTO 8 - 4 4 Onpoc Ne2
MPOTrPaMMHUPOBAHUS CUCTEM C 00IIeH
namsaThio Ha OpenMP
6 2.3 Ucnonp3oBanue rpaduaeckux 8 2 - 6 Ompoc Ne3
MIPOLIECCOPOB
7-9 | 2.4 Vnrepdeiic nepenaun coodbmenmnit MPI 8 - 2 4 Ompoc Ned
3. Mooenu pacnpedenennvix cucmem 32 6 8 18
7- | 3.1 Moaens pacnpee/IeHHOr0 UCIIOTHCHUS 8 4 2 | NnpuBuayanbHOe
11 3amanne No2
9- | 3.2 Jlornueckoe Bpemst 6 1 1 4
12
10- | 3.3 CuHXpOHHOE ¥ ACHHXPOHHOE 6 1 1 4
13 | ucnonnenue
11- | 3.4 Monenu oTKa30B 6 1 1 4
14
12- | 3.5 I'nobGanbHOE cOoCTOSIHUE 6 1 1 4 | ViHguBUIyalbHOE
15 3aganne Ne3
4. Pacnpedenennvle cucmemul 36 22
13 | 4.1 KoMMyHHKaIIMOHHAs TTOICHCTEMA 4
14- | 4.2 CunaxpoHHU3aIus 3 | UnauBuayanpHOE
16 3amanue Ned
15 | 4.3 Pemmukanusi © KOHCUCTEHTHOCTh 1 4
16 | 4.4 Be3omacHoCTh - 5 | WunuBunyansHoe
3ananue Ne$
17 | 4.5 Cucremsl XpaHeHUs TaHHBIX 6 1 2 3 | UunguBuayansHOE
3amanue Ne6
18 | 4.6 PacnipenencHHbIC BBIYUCICHUS 6 1 2 3
18 IIpomexxyTouyHast aTTecTalus - 3K3aMeH 36 9K3aMeH
Bcero: 144 18 30 60
3.2. Conep:xanue 3aHATHI 10 BUaM y4eOHOIl padoThI
Tabmuua 6 — Coneprxanue AUCLHUIIINHBI
Ne Haumenoanue paznena,
CopneprxaHre 3aHATHSL
1/ TEeMbI JTUCIUILIHHBI
Cemectp 7
CoOepotcanue n1eKyuoHHo20 Kypca
1 Honamue napannenvHulXx U
pacnpeoenienHbIX cucmem
1.1 | OnpenencHue u Onpedenenue  pacnpedenenHHol cucmembi. Ocobennocmu




HaumenoBanue pasacia,

Conepxanue 3aHATHSI

/o TEMbI AUCLUIIIMHBI
0c00EHHOCTH pacnpeoenenHvlx — cucmem: — omcymcmeue — oowjeli  namamu,
pacnpeenéHHBIX CHCTEM omcymcmeue 0Owux @uU3UYEeCKUX 4acos, ACUHXPOHHAS CBA3b U
ACUHXPOHHOE — UCNOJHeHUe,  2eocpaguueckas — YOaneHHOCHb,
A6MOHOMHOCMb U 2eMEPO2EHHOCMb,  OMKA30YCMOUYUBOCMb,
HeOemepMUHU3M. Lenecoobpasznocmo nocmpoerus
pacnpeoenennvix cucmem. Ipumepul. [lpumenenue. Ilapannenvnvie
u pacnpeoenenHvle CUCIeMbl.
1.2 | Apxurexrypa napauiensHeiX | Cepsucsl, poau u apxumekmypHvie CMUTU — PACHPEOeNeHHbIX
U pacrpeseNeHHbIX CUCTEM cucmem. Knuenm-cepsep, oOnopanzoevie cemu,  CepEUCHO-
opuenmuposannas apxumexmypa. Onpeoenenue napanienrbHoll u
pacnpedenennol cucmemsl. llapannenvuaa apxumexkmypa: OKO/],
OKM]], MKOJ], MKM/].
2. THapannenvroe
npOSPAMMUPOBAHUE
2.1 | [apannenvHble BEIUUCIEHUS | Buympennuii  napanneausm. Pacnapannenusanue  yuxnos.
IIpeobpazosanue yuxnos. Ilpobremsr paspabomku napaiienrbHbix
NPOCPAMM.
2.2 | Ucnonp3oBanue Apxumexmypa CUDA. Texnonocust npoepammuposarus CUDA.
rpadUYecKuX MpoIecCcCoOpoB
3. Mooenu  pacnpedenenubix
cucmem
3.1 | Mogens pacnpeesieHHOTO Obwee onucanue mooenu. Modenb KOMMYHUKAYUOHHO20 KAHAAA.
HCIIOJIHEHUS Cobuimutinoe onucanue. Ynopsoouusanue coovimuti. Omuouwenue
NPUYUHHO20 NPEOUIeCBOBAHUS
3.2 | Jlornueckoe BpeMs Peanusayus nocuueckux uacos. Ckanapuoe epems. Bexmopmuoe
epems. Aneopummol pearuzayuu 6eKIMOPHLIX 4ACOo8.
3.3 | CunxpoHHOE U aCUHXPOHHOE | Acunxponnoe ucnoanenue. CUHXPOHHOE UCNOJHEHUe. ODMYIAyuUU
HCIIOJIHEHHUE CUHXPOHHBIX CUCHEM ACUHXPOHHBIMU U HA0OOPOM. DMYAAYUU
3.4 | Mojaenu oTKa30B Omxa3zer  npoyeccog. Omxazvl  KOMMYHUKAUUOHHLIX — KAHATOB.
Hepapxus moodeneli neucnpagrnocmu
3.5 | I'mobanbHOE cocTosTHUE Pacnpeoenennan cbopka mycopa. Pacnpedenennoe oduapyiceHue
mynukos. Pacnpedenennoe obnapyscenue 3agepuienus. Puxcayus
2100aIbHO20 COCMOANUSA
4. Pacnpeodenennvie cucmemoi
4.1 | KoMmMyHHKaIMOHHAS Cocmag kommynuxayuonnou noocucmemst. Cemu u cemesvie
MoJCHCTEMA mexnonocuu. Mapwpymuszayus u  areopummuvl  Ha - epagax.
Mesicnpoyeccuwiti 0bmen.  Yoanennvie  6vi306v1.  Kocgewmwvie
Kommynukayuu. Koopounayuss u  coenacue 6  2pynnoguix
KOMMYHUKAYUSX
4.2 | CuHXpOHHU3AIYS Ancopummel  cunxponuzayuu  uacos.  Aneopummsl  vlbopa.
Pacnpeoenennoe ezaumouckniouenue. Koucencyc. Pacnpedenennoe
B3AUMOUCKTIOYCHUE
4.3 | Peruukarus u Mooderv u  apxumexmypa  ynpaeieHus — pPeniuyupoO8aHHbLIMU
KOHCHCTEHTHOCTb OaHHBIMUL. Haccusnas u aAKMuGHas PenUKayuu.
Omxka3zoycmouuusocms cepguca peniuxayuu. Mooenu
Koncucmenmuocmu. Pasmewenue u obnosnenue peniux
4.4 | be3onacHOCTh Mooenv  6ezonachocmu.  bBezonachocms.  Kpunmoepagus.




/11
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TEMbI JUCIUIIIINHBI

Conepxanue 3aHATHSI

Aymenmucpuxayua. Aemopusayus. Moodenu xowmpons Oocmyna.
Luckpeyuonnoe ynpasnenue oocmynom. Meoiccemesvie 3Kpambl.
Ayoum.

4.5

CucreMbl XpaHCHHUA JaHHBIX

Cospemennvie n00X00bl K NOCMPOEHUIO CUCEM PACNPEOeNeHHO20
Pacnpeoenennvie knacmepuvie  aiinosvie
cucmemvl. Tlupuneosvie cucmemvl. Macumabupyemocmos P2P-

XPAHEHUA OQHHbIX.

cucmem

4.6

Pacnpenenennsie
BBIYUCIICHUS

Brusnue annapamHoﬁ cemu Ha

np0u3600umeﬂbﬂocmb.

apxumexmypbi
Bnusnue — pewaemoti

MPI.
svruucaumenvioim pecypcam. CunvHo ceéazamnnvle 3a0a4u U ciabo

3a0ayu Ha

np0u3600umefzbﬂocmb. PacnapafzfzefzueaHue 3a0a4  no

cesazannvle 3a0ayu. Mooenu pacnpedenenuvix svinucienui. Obwas
cmpykmypa pyHkyuonuposanusi. Komnonenmol memacucmemoi

Colepotcanue npaxmuiecKux 3aHAmul

1 Tlonusamue napannenbhvix u
pacnpeoenennbix cucmem

1.1 | Ocobennoctu mpuMeHeHUs | Llenecoobpasnocms nocmpoenus pacnpedeneHHbiX CUCHEM.
pacmpe/ieIeHHbIX CHCTEM

1.2 | MoaenupoBanue Mooenuposanue pacnpedenénnvix cucmem U pacnpeoeneHHblx
apXUTEKTypa MapauIeNbHBIX | NPOYEccos.
U pacrpeieNieHHBIX CHCTEM

2 Hapannenvroe
npoepamMmuposaue

2.1 | Peanuzanus napamiensHslX | Peanusayus napanienvHuix Yukios, npeoopazoeanue yukios.
BBIYHCIICHHS

2.2 | llpuMeHeHNE TEXHOIOTUN Jupexmuswvr OpenMP. bubnuomexa gynxyuti OpenMP
napaieTbHOro
MPOrPaMMHUPOBAHHS CHCTEM
¢ o01meif maMAThIo Ha
OpenMP

2.4 | Ucnonp3oBanue uHTepdeiica | QyHkyuu uHUYUATU3AYUU, 306EePULEHUs, ONPEOeleHUsl OKDYICEHUSL.
nepegaau coodmeruit MPI Obmen coobwenuss muna «mouKa-moykay. Ynpaeienue epynnamu

eéemeell U KOMMYHUKamopamu. Junamuueckoe nopoxcoeHue
semeeil. Ilapannenvuviil 66001661600

3. Mooenu  pacnpedenenmulx
cucmem

3.1 | [locTpoenue Monenu Mooenuposanue pacnpeoenénHuvix npoyeccos.
pacrpe/eieHHOTo
WCTIONTHEHHS

3.2 | Peanm3zanust anropuTMoB. Hcnonvsosanue nocuueckozo epemenu. Cranspuvie u 6eKmopHbie
Jlornueckoe Bpems 4acol.

3.3 | Ucnonb3oBanue Peanusayus  cumxpounvix U ACUHXPOHHBIX — NPUMUMUBOS.
CUHXPOHHBIX H Cunxponuzamopbl
ACHHXPOHHBIX TPUMHUTHBOB
oOMeHa COOOLIEHUIMHU

3.4 | Iloctpoenue moneneit Tlocmpoenue mooenu 0mMKaA306 U HeUCNPasHOCMU

OTKa30B
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No Haumenoanue pazaena,
Conepxanue 3aHATHSI
n/m TEMbI JTUCIUTITHHBI
3.5 | INocTpoeHue anropuTMOB Aneopumm obnapysicenus 3a8epuietus
0oOHapYKCHHS 3aBEPIICHUS
4, Pacnpeoenennvie cucmemot
4.2 | Peanuzanusi CHHXpOHU3AIHUS | A1eOopummbl 3aUMOUCKTIOUEHUSL
4.5 | PacnpeneneHHOe XpaHCHHE Cunxpornuzayusi 6onviuux 06vexmos
4.6 | PacupeneneHHbie Cpasnenue MoOenetl pacnpeoeneHHbix 8bIYUCTICHUIL.
BBIYUCIICHHS Pacnapannenrusanue 3adau.
[TpomexyTOUYHAs aTTECTALUS - IK3AMEH
4 TlopssaoK OLEHUBAHUS YyCHEeBAEMOCTH W C(OPMHUPOBAHHOCTH

KOMIIETEHIMH 00yYarIIerocs B TeKylleil U MPOMesKYTOYHOM aTTeCTaIllUM.
I[JI?I MOJ0KUTEITBHOM OIICHKHU I10 pE3yjibTaTaM OCBOCHUA AUCHUIIJIMHBI 06yqafomeMyc;1

HEOOXOUMO BBHITIOJHUTH BCE YCTAHOBJICHHBIE BHUABI Y4eOHOU paboThl. OleHKa pe3yiabTaToB
paboTsl oOydatromerocst B 6aiiax (Mo Bugam) npuBeaeHa B Tadbmure 7.

Tabmuma 7 - bannpHO-peiiTHHrOBass OIEHKAa pe3ylbTaTOB Y4eOHOH  paboThI
oOyuatomuxcs o Bugam (bPC)
VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BUBI) O6amtoB  |yueOHOU pabOTHI (17 nenenp)

Texymmas yueOHas
paborta B cemectpe

60

JIeKIIMOHHBIE 3aHATHS
(KOHCHIEKT)

0,5 6amma mocemenue 1 JIEKIMOHHOTO
3aHATUSA

0-8

(ITocemenue (18 3ansaruit)
3aHATHH 110 [MpakTuyeckue padorsr (0,5 fama - mocewenue 1 mpakruueckoro |9 — 18
pacnucaHuIo U (oT4eT O BBITOTHEHUH 3aHATHS W BBIIOJIHEHNE paboTs! Ha 51-65%
BBITIIOJTHEHHE MpaKkTU4ecKoit paboter) |1 6amn — nocemenue 1 3aHATHS U
3aJJaHU ) (18 pabor). CYIIECTBEHHBIH BKJIaJ] Ha 3aHATHU B padOTy
BCEH TPYIITBI, CAMOCTOSITEIbHOCTh 1
BEITTOJTHEHHE paboTh! Ha 85,1-100%
WunuBuayansHble 3a oqno U3 :
3amanus (0T4ET O 3 6ayutoB (BhImONTHEHO 51 - 65% 3amanmii) |18 - 30
BBITIOJTHEHUH 4 6anaa (BeIOSHEHO 66 - 85% 3amanuil)
WHIUBUIYATbHBIX 5 6anaa (BeimonHeHO 86 - 100% 3amanuii)
3aJJaHMi)
(6 pabor)
Omnpocsl (4 ompoca) 0,5 6asma (moporoBoe 3HAYCHHUE) 2-4
1 6ann (MakcuMabHOE 3HAYCHIE)
HToro mo Tekyuieii padore B cemecTpe 31-60
IIpomexyrounas |40 Tecr. 5 6ansoB (oporosoe 3HaueHUE) 5-10
aTTecTalys (100% 10 6anj0B (MakCHMaIbHOE 3HAUCHUE)
(3K3amMeH) [6annoB  |Pewenue 3anaum 1. 7 6ans10B (IOPOrOBOE 3HAYCHUE) 7-15
MIPUBEJECH 15 6annoB (MakcuMaIbHOE 3HAYCHHUE)
HOM Pemenue 3amaun 2. 8 6aJuT10B (ITOPOrOBOC 3HAYCHUE) 8-15
IIKAJIBI) 15 6asuIoB (MakcUMabHOE 3HAUECHHE)
HToOro no npoMeKyTouHOii arTecTannu (3K3aMeHy) (51 -100%
1o
IIPUBEJCHHOM
1IKane)
20-400.
CyMmMapHasi OlleHKa 110 JHCHHILIHHE: CyMmma 0asIoB TeKyIIeH U MPOMEXYTOUHOH aTTeCTaliu 51 -100 6.
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5 MarepuajJibHO-TeXHMYECKOe, IPOrpaMMHOEe U Y4eOHO-MeTOauYeCcKoe
odecrevyeHne TUCUUIINHBI.

5.1 YueOnasi imTeparypa
OcHoBHasi yueOHasi JIuTEpaTypa

MansBko, A. A. IlapamiensHoe NporpaMMUpPOBaHUE HA OCHOBE TexHOJoruii OpenMP,

MPI, CUDA : yueGHOE mocoOue /i akajgeMudeckoro OakanaBpuara / A. A. MansBko. — 2-¢
u3a., uchp. uw jgorn. — MockBa : MsmarensctBo HOpaiit, 2019. — 129 c¢. — (Bricuiee
obpazoBanmne). — ISBN 978-5-534-11827-8. — URL: http://biblio-online.ru/bcode/446247

(mata obpamenus: 30.03.2020). — TeKcCT : 37IEKTPOHHBIH
babuues, C. JI. PacmpenencHnple cucteMbl : ydyeOHoe mocoOume st By3oB / C. JL
babuue, K. A. KouekoB. — Mocksa : MUznatensctBo Opaiit, 2020. — 507 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-11380-8. — URL: http://biblio-online.ru/bcode/457005
(mata obpamenus: 30.03.2020). — Texct : snextponHslii // OBC KOpaitT [caiiT].
JlonoJiHUTeIbHASL y4eOHAas JINTepaTypa

Tpodumor, B. B. Anropurmusanusi u mporpaMMUpoOBaHue : yueOHUK a7 By30B / B. B.
Tpodumos, T. A. ITaBnoBckas ; mox penakuueit B. B. Tpodumoa. — Mocksa : 3aarenbcTBo
IOpaiit, 2020. — 137 c¢. — (Bwicmiee oopazoBanue). — ISBN 978-5-534-07834-3. — URL.:
http://biblio-online.ru/bcode/452333 (mara obpamenus: 30.03.2020). — TeKcT : 27€KTPOHHBIM

Craceimine, B. M. ba3bl JaHHBIX: TEXHOJOTHH JOCTYyMA : y4eOHOE mocoOue sl By30B /
B. M. Craceimmn, T. JI. Craceimmaa. — 2-¢ u3M., ucnp. u jgorn. — Mocksa : M3mareiascTBo
FOpaiit, 2020. — 164 c. — (Briciee ob6pazoBanue). — ISBN 978-5-534-08687-4. — URL:
http://biblio-online.ru/bcode/463499 (nara obparmenus: 30.03.2020). —TeKCT : 37EKTPOHHBIH.

3amsataaa, O. M. BbIMHCIUTENIEHBIE CHUCTEMBI, CETH U TEJICKOMMYHUKAIIWU.
MopenupoBanue cereil : yueOHoe mocobuwe s By3oB / O. M. 3amstuHa. — Mocksa :
UznatensctBo FOpaiit, 2020. — 159 ¢. — (Briciiee obpazoBanue). — ISBN 978-5-534-00335-
2. — URL: http://biblio-online.ru/bcode/451319 (mata o6parenus: 30.03.2020).— TekcT :
JJIEKTPOHHBIN.

5.2 MarepuajibHO-TEXHHYECKOEe M  TNpPorpaMMHoe obecrevyeHHe

AUCIHUIIINHDI.

VY4eOHble 3aHATHS IO AUCHUIUIMHE TPOBOAATCS B yueOHbIX ayauTopusix HOU Keml'V.
Tabnuma 8§ — MarepuaibHO-TEXHHUECKOE U MPOrpaMMHOE OOecledeHHe ayIuTOPHBIX
3aHATUI U CAMOCTOSTEILHONW PabOTHI

HaumenoBanune IlepeueHs OCHOBHOTO Anpec (MeCTOIOIOXKEHHUE )
MOMEILEHHUH JUIsl MPOBENEHUS BCEX o0opynoBaHus, y4eOHO- MTOMEIEHUN JUIA TPOBEACHHS BCEX
BUJOB Yy4eOHON JIeATeNbHOCTH, HarJISJHBIX TOCOOMIA BHJIOB Y4e€OHOH AESATEIHHOCTH,
MIpelyCMOTPEHHOU y4eOHBIM| M UCTIOJIB3YEMOT'0 MIPOrPAMMHOI0 | MPEIyCMOTPEHHON Y4eOHBIM
IUTAHOM, B TOM YHCJIE TIOMEIIEHHUS oOecrieyeHust TUTAHOM
JUTSL CAMOCTOSITEITEHON PaOOTHI
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410 Vuebnas ayJIUTOPHs
(MyapTHEMETUITHAS) TUTS
MIPOBEICHHS:

- 3aHATHH JICKITHOHHOT'O THIIA,

Crnenmanu3upoBanHas (y4ueOHast)
MeOenh: TocKa MeloBas, kadenpa,
MOHOOJIOKY ayIUTOpPHEIE.

O6opyznoBaHue: CTallMOHAPHOE -
KOMITBIOTED, IKPaH, IPOCKTOP.

Hcnonszyemoe MPOrpaMMHOE
obecnieueHue: MSWindows
(MicrosoftlmaginePremium 3 year
[0 CYOJIMIIEH3MOHHOMY [TOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. o

12.12.2021 r.),  LibreOffice
(cBOOOIHO pacrpocTpanseMoe
110), Sunexc.bpayzep
(oTedecTBEHHOE CBOOOTHO

pactpoctpansiemoe I10).

WUntepuer ¢ obecreueHueM

noctymna B OMOC.

654079, Kemeposckas
obmacte, r. HoBOKy3HEUK, mHp-KT
Mertamtypros, 1. 19

501
Vyebnas

KomnbroTepHslif  kiacc.
ayJIUTOPHS
(MyapTHEMETUITHAS) TUTA

MPOBEJICHMUS:

3aHATHI

CEeMHMHAPCKOT0
(TpaKkTUYeCcKOro) THIIA;

- TPYIIOBBIX U WUHAMBUAYaJIbHBIX
KOHCYJIbTALIUM;

TEKYIIEro
MIPOMEKYTOUYHON aTTECTAIHH;

KOHTPOJIS

Crnenmanu3upoBanHas (y4deOHast)
Me0elb: IocKa MeJloBas, kadenpa,
CTOJIBI KOMITBIOTEPHBIC, CTYJIbSI.

ObopynoBanue Uil Mpe3eHTaLUN
y4e0OHOT0

Marepuaa:cTalluoHapHoe -
KOMITBIOTED npero1aBaTels,

9KpaH, IPOSKTOP.

O6opyznoBaHue: CTallMOHAPHOE -
KOMITBIOTEPHI I OOYJaroIuXcst
(17 mr.).

Hcnonb3zyemoe MPOrPaMMHOE
o0ecrieyeHue: MSWindows
(MicrosoftlmaginePremium 3 year
N0 CyOJHMIEH3HOHHOMY JOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. o
12.12.2021 r.),  LibreOffice
(cBOGOHO pacmnpocTpassieMoe
[1O), BloodshedDevC++ 4.9.9.2
(cBOGOIHO pacmnpocTpassieMoe
[10), FoxitReader (cBoOOIHO
pacnpoctpansemoe I10), Firefox
14 (cBOOOIHO pacmpocTpaHsIeMoe
110),

(oTeuecTBEeHHOE
pacnpocTpaHsemMoe

Sunekc.bpaysep
CBOOOJHO
I10), Java
(6ecrmatnast  Bepcmsi), UML-
nuarpamMel (OecriaTHasi Bepcus),

654079, Kemeposckas
obmactb, T. HoBOky3Henk, mp-KT
Meramnypros, a. 19
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Koncynprant [Troc
(oreuectBennoe I10, morosop 00
napo mommepxkke 1.04.2007),
MicrosoftVisualStudio
(MicrosoftlmaginePremium 3 year
Mo cyOIMLEH3NOHHOMY JIOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. 1m0
12.12.2021r.)

HHaTtepueT c obecrieueHrEM
noctymna B OMOC.

5.3  CoBpemeHHble  mnpodeccMOHAIbHbIE  0a3bl  JAHHBIX H

HHGpOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.

IMepeuvens CIIBA u UCC no gucuunjimnHe

1. CITForum.ru - on-line Oubmuoreka CBOOOJHO JOCTYIHBIX MAaTEPUATIOB II0
UH()OPMAIIMOHHBIM TEXHOJOTHSIM Ha pycCKOM si3bike - http://citforum.ru

2. Hayunas snektponnas OubOmuoreka eLIBRARY.RU — kpymueimmii poccuiickuit
UH(GOPMAIIMOHHBIA MOPTal B OOJIACTH HAYKH, TEXHOJIOTHH, MEIMIUHBI W 00pa3oBaHus,
coaep Kaluii pedeparsl U MOJHBIEC TEKCTHI - WWW.elibrary.ru

3. EnuHoe 0KHO 10CcTyIa K 00pa3zoBareibHbIM pecypcam - http://window.edu.ru/

6 Wnble cBeaeHus U (MJIM) MaTepHAJIbI.

6.1.IlpumepHbIe TeMBbI MUCbMEHHBIX Y4eOHBIX PadoT
Tembl onipoca

Ompoc Nel

HcnonHeHnne HECKOIBKUX PacIpelelIeHHbIX TPOLIECCOB
KinuenT-cepBepHas apXUTeKkTypa

[TapannensHas cuctema

Pacnpenenennas cucrema

Knaccudukanus napayienbHbIX CUCTEM

OKOUI

OKM/]

Apxurekrypa MKM/]

Ompoc Ne2

1. Ilepeuncnure cocraBHble yacTH TexHOoJ0oruu OpenMP.

2. C moMouIbl0 Kakoi TUPEKTUBBI (IUPEKTUB) CO3/1al0TCSA HOBbIE MapaliebHble 00JacTH
IpOrpammsl?

3. Uto Takoe KpUTUYECKasi CEKIMs MPOrpaMMBbl?

4. KakuM 00pa3oM MOXKHO YCTAaHOBUTb HY)KHOE KOJIMYECTBO INOTOKOB JUISl CO3/IaHUS
OuepeaHOI napauienbHoi obmacTu?

5. Kak o0ecrieunTh BBIMOTHEHHE (parMeHTa MapauleIbHON OOJIACTH TOJBKO TJIABHBIM
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IOTOKOM?
6. Kakas ommmsa mupextuBsl OpenMP for ucmomb3yercs s ykaszaHusi crocoba
pacripeiesieHus] UTepaluii IHUKIIa MKy MOTOKaMU MapauieIbHON obmacTu?
7. Uro Takoe deadlock? Kakum mnpaBuigaM HYXHO CJ€I0BaTh, 4YTOOBI H30€XKaTh
BO3MOYKHOCTH TIOTIa/IaHus MapajuiesibHoi mporpammsel B deadlock?
8. Uro Takoe cBeneHue NaHHbIX? Kakue onuuu M B KaKUX AMPEKTHBAX HUCHOJIb3YHOTCS
JUIsl BBITTOJIHEHUS CBEJICHUA?
9. Uro nenaer aqupekruBa OpenMP threadprivate?
10. Kak oOecrnieunTh BBINOJIHEHHWE (parMeHTa NapauiebHOW 00JacTH MOTOKOM C
MaKCHUMaJIbHBIM HOMEPOM B JAHHOM MapajuieNbHON o01acTu?
11. Inst uero ucnomns3yercs onuus firstprivate? Yem oHa oTaMyaeTcs OT OMIUIL private u
lastprivate?
12. Yro Takoe BiOXEHHas HapajelibHas o0siacTh mporpaMmel? B kakux ciydasx ee
HEJIb3sl CO3/1aTh?
13. Yto Takoe HesBHas OapbepHas cuHXpoHuzanus? C MOMOUIbI0 KaKUX CPEICTB ee
MOYKHO OTMEHMTb?
14. Ins dvero wucnonb3yrorcs nupektuBbl OpenMP sections u section? Yrto nemaer
Ka)/1ast U3 3TUX JUPEKTUB?
15. Ilepeuncnute Bce cpeAcTBa CUHXPOHU3AUH TOTOKOB B OpenMP.
16. Ilepeuncnure BO3MOXHBIE CHOCOOBI pacHpeAeNeHUS HTEpaluid LUKIA MEXKIY
HOTOKaMH.
17. Yro nenaet nupextuBa OpenMP atomic?
18. B yem cocToUT paznuune MeKAY OOIMMH U JTOKaJIbHBIMH MTEPEMEHHBIMH MTOTOKA?
19. C mnoMompl0 Kakux CpEeACTB MOXKHO OrpaHMYUTh TJIYOMHY BIIOKEHHOCTH
napajuIeNbHBIX 00J1acTel MPOrpaMMBbI?
20. Ot 4yero 3aBUCHT PaBHOMEPHOCTH 3arpy3KH IPOILIECCOPOB/SACP CUCTEMBI C OOIIEiH
aMAThIO?
21. Kakum o0pa3oM (QyHKIMS, BbI3bIBacMas M3 NapauieIbHOW HPOrpaMMbl, MOKET
BBISICHUTb, B MIOCJIEIOBATEIBHON WM MapasieIbHOW 001aCTH OHA BBIIOIHSIETCS ?
22. Kak obecrieuuTh BbINOJIHEHUE (pparMeHTa napauiesbHOi 00JacTi B TOYHOCTH OJTHUM
MOTOKOM?
23. Kakoe 3HayeHue OyJeT HMMeTh IepeMeHHass count B pe3yibTaTe BbIMOJIHEHUS
(dparmMeHTa nmapauIeIbHOIN MPOTPaMMBbIL:
int count = 0;
#pragma omp parallel for
for(inti=0;i<10;i++){
count++;

¥

Ompoc Ne3
1. Yro Takoe sapo B TepmuHonorun CUDA? 2. Kak 3agaercs pasMEpHOCTb U
KOJIMYECTBO IMOTOKOB $JIpa, BBIMOIHAEMOT0 rpaduuecKuM mporeccopom?
3. IlepeuncnuTe BUIBI U XapaKTEPUCTUKH MaMATH, TOCTYHOHM 13 nporpammsl GPU.
4. Kak ykazath TpeOyemoe pasmenieHue nepemennoi B namsitu GPU (peructpoBoid,
pasnensieMoi, rmo0anbHON, TaMsATH TEKCTYD,...)?
5. IlepeuncnuTe BUIBI U XapaKTEPUCTUKU MaMSTH, AOCTYNHON u3 nmporpammel CPU
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IIpU UcIoJIb30BaHuU apxuTekTypsl CUDA.

6. Ilepeuncnure BCTPOECHHBIE BEKTOPHBIE THUIBl JAHHBIX pacmupeHus szbika C u
O0O0BSACHUTE CMBICII UX HAUMEHOBAaHUM.

7. Kak B nmporpamme mist CPU obGecnieunTh CHHXpOHU3AILMIO ¢ TIporpammoit st GPU?

8. Ecim x omnomy CPU monkiroueHo Heckosibko BuacokapT NVidia apXHTEKTypbl
CUDA, 10 KakuM 00pa3oM MOYKHO O0ECIIEYUTh UX OJHOBPEMEHHYIO 3arpy3Ky?

9. Ilepeuncnure BuAbI U Xapaktepuctuku namsata GPU, nocTymHoO#l U3 mporpaMmbl
OCHOBHOTO IIpoIiECCOpa.

10. Kakue orpaHndeHHs] HATOKECHBI Ha (DYHKIIUU, KOTOPBIE JOJHKHBI BBITOJHATHCS Ha
GPU?

11. Yto Takoe mynbTunpoueccop B repmunonorun CUDA?

12. Kakue orpaHuyeHusi HalOKeHbI Ha (YHKIUH, BBINOJHSIEMbIE B TIpaduueckom
nporeccope?

13. Kak omnpenenutb BEpPCHI0 U TEXHUYECKHE XapaKTEPUCTUKU Tpaduueckoro
nponieccopa NVIDIA?

14. Tlepeurcnute W OXapakTepU3yHTe TPYMIbl OMONIMOTEUHBIX GyHKIMIA Run-time
oubmmoreku CUDA.

15. Yro Takoe cetka, 610K, moToK B TepmuHosorun CUDA?

16. Uto Takoe tum qaHHbX dim3?

17. KakoBa MakcuMasbHas pa3MEpHOCTh CETKU B OJI0Kax?

18. Ilepeuucnure u oOxapakTepuszyTe QYHKIUH KOMIIOHEHTOB MPOrPaMMHOTO
obecnieuenns CUDA.

19. Kakyro monens napannennusma peannusyer apxutekrypa CUDA?

20. Yro aenaet mpenpoueccop nvee?

21. MoOXHO 7M TOJy4YUTh YyKa3aTelb Ha (PYHKIIMIO, BBINOJHSAEMYIO IpaduyuecKkum
nporeccopom?

Ompoc Ned
1. Kakue BUIbI BUPTYaJIbHBIX TOMOJIOTHI MOXKHO PEAJIM30BBIBATH C UCIIOJIB30BAHUEM

MPI?

2. Yro Takoe GaprepHas cuHxpoHuzanus B MPI? Kakue emie BUabI CHHXpOHHU3ALUU
CYIIECTBYIOT B crangapte MPI-1?7

3. Ilepeuncnure ocHOBHBIE TpynMnbl GyHKIUI crangapta MPI-1.

4. Moxer mum MPI-nporpaMma, BBIONHSAIOMIASICA HA MHOTOSJIEPHOM  y3JI€,
MCITOJIK30BaTh Bee ero supa? U ecnu na, To kakum o6pazom?

5. YT0 Takoe noJIb30BaTENbCKasA ONepaus peayKInu?

6. UeM pasznnyaroTcs pa3Mep U NPOTSHKEHHOCTh TUIIOB 1aHHbIX MPI?

7. Uto Takoe OydepuzoBaHHas nepenaya cooOUeHni?

8. Uto Takoe kommyHukatop? Kakue npoGieMsl pemarTcs ¢ UCIOJIb30BaHUEM 3TOTO
NoHATUA?

9. Ckompko B MPI onepamuii npuema cooOmeHuit THma MTOYka-Toukah?
[lepeuncnure U OXapakTEpPU3YHUTE UX.

10. YTo Takoe KOJJIEKTUBHOE B3aUMOJICUCTBHE BETBEU MpOrpaMMbl?

11. Kak myrem BbI30Ba OJTHOM (YYHKIIMM MOXXHO OJJHOBPEMEHHO TEpenaTh U MPUHATH
OJIOK JaHHBIX?

12. Ilepeuncaute npeaonpeneaeHHbIE ONepauy peaykunn gauasix MPILL
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13. Yro Takoe BupTyanbHas Tononorus? Kak oHa cBsi3aHa ¢ pu3U4ecKol TOMOJIOTHEH
BBIUMCIIUTEILHON CeTH/KIIacTepa/KoMIuieKca?

14. lng yero B MPI-niporpamMmmax MOKHO UCIIOJIb30BATh MIPOU3BOIHBIC TUIIBI TAHHBIX ?

15. KakoBo Ha3Hauenue oubnuoreku MPE?

16. Uto nmoHumaercs MOJ OINEpalusMH CIBUra M LUKINYECKOTO CIBUTA JAHHBIX?
Kakune QpyHkunu 0ObIYHO HCTIONB3YIOTCS ISl UX peaau3aiuu’?

17. Yro Takoe uckmrouaromas peaykius (MPI _Exscan), kak oHa BBITOTHSAETCS?

18. Moxer nu BeTBb HapauieabHOW IporpamMMbl ¢ nomoupo MPI nepenaBath
coobuienus cama cebde?

19. Kakue onepanum pacchliiku U cOopa JaHHbIX peain3oBanbl B MPI?

20. JomxHbl 1M aOCOJTIOTHO BCE BETBU MNApaUICNbHOM NPOTrpaMMbl NPUHUMATh
y4acTue B KOJIJICKTUBHOM B3aUMOJICHCTBUN?

21. CKOJBbKO KOHCTPYKTOPOB MPOU3BOIHBIX TUIIOB peann3oBano B MPI? [lepeuncnute
U OXapaKTepU3yHTe Ux.

22. YemM paznuuarotcs Tonojoruu MmToph u Mpemerkah?

23. Yto Takoe Bua (aiina? [{is yero ucnoiab3yercs 3To MoHsATHe?

24. Kakue cnocoObl CHHXPOHM3AIMHU HCIIONB3YIOTCA IPU YAAJIEHHOM JOCTyIE K
namMsTu?

25. Yro Takoe uHTEp-KOMMYHHKATOp? Uem 3TO MOHSATHE OTIWYACTCS OT IOHSATHUSA
MHTpa-KOMMYHUKaTopa?

26. Yto Takoe (hanaoBbIi THIT?

27. Yro Takoe MOKHO N mipu ynaneHHoM gocryne namatu? Kak co3nats OKHO?

28. Yto Takoe CUHXpOHM3ALUA ¢ OJOKMPOBKAMHU MPHU YIAJIEHHOM JOCTYIE K HamsTu?
Kakue elme cymecTByoT BUbl CHHXPOHHU3ALUH?

29. Yro Takoe cmenienue ¢aina? YeM oHO OTJIMYAETCS OT TUTIIOBOTO CMEIIICHHS?

30. Kakue ¢QyHKIMU MOTYT OBITH HCIOJIB30BAaHBI JII MOJIU(MDUKAIMU COCTOSTHUS
namsTd MokHa'h npyroii BerBu?

31. Ilepeuncaute ocHOBHbIE TpyIIbl PyHKIMH 6nbauorexun MPE.

32. YeM paznuuaroTcs UHAUBHUYaJIbHbBIE U O0IIKE YKa3aTenu (aition?

33. Yro Takoe e-Tum? MoXeT JIu B KaUeCTBE €-THIa UCII0JIb30BaThCsl 0a30BbIi THIT?

34. Yro Takoe 3a00pHas CUHXpOHHU3AIMA?

35. Kakue Tunsl noctyna K ¢aitnam cymectBytot B MPI?

36. C noMoI1bt0 KakuxX QyHKINN BBITOTHSAETCS CO3JaHUE HOBBIX I'PYIIN BETBEH?

37. YUto Takoe CHHXPOHU3AIUA C TACCUBHBIM aJIpECATOM?

38. Uro Takoe mocTym K ¢aiiay Mo SBHOMY CMEIICHHUIO? SIBISIOTCS JU Oomeparuu
TAKOTO TOCTYNa KOJJIEKTUBHBIMU ?

39. MoxHO 11 U3MEHATH BUJ (paiiia B mporecce BHIMOJIHEHHS TPOrpaMMBbl?

Tembl HHIAUBUAYAJBHOIO 3a1aHUsA

NunuBunyansHoe 3aganue Nel

PeanuzoBath anropuTMbel paboOThl C MAacCHBAMM, HCIONB3yd s LMKIOB OJOYHOE,
MUKJIAYECKOoe W OJIOYHO-IIMKIM4Yeckoe pacmpeneneHus. Ilpu  odopmienun  paboThl,
MPEIOCTaBUTh OJIOK CXeMbl M KOJ MCXOAHOTO M pacmapajuieIEHHOro ajlrOpuTMOB, CpaBHEHHUE
pa3MyYHBIX MOJXOJOB K  paclpeleieHHio. YKa3aTb METOJbl, HUCIHOJb3yeMble s
npeoOpa3oBaHus ITUKIIOB.
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NunuBunyansHoe 3aganue No2
Peanu3oBaTh MoOIENh ACHHXPOHHBIX pACHpPEIEICHHBIX CHCTEM Ha JIOOOM SI3BIKE
IPOrPaMMHUPOBAHUS, JOMYCKAIOIIEM HCITOJIb30BAHHUE MAPAJUICIBLHO HCITOJIHSAIOMIUXCS IPOLICTYP.

NuauBunyansHoe 3aganue Ne3

1. ITokaxute, yto JNt000€ Ga30BOE BHIYUCIEHUE MOXKHO MOIUGUIMPOBATH TaK, YTO OHO
OyZeT COCTOSATH TOJBKO M3 COOBITHI Tpex rpymi, Send, Receive u Internal.

2. Hanmmmre Kakoii-mubo aaropuTM Announce U3BEIICHUS O 3aBEPUICHUN BBIYHCICHHUS.

NunuBunyansHoe 3aganue No4
Peanm3yiite pacnpeneneHHbIN alrOPUTM B3aMMOUCKITIOUEHHSI B BUJIe paboueit pyHKIuu

WNunuBunyansHoe 3aaanue NS
CrnpoeKTupoBaTh CUCTEMY, KOTOPask yJOBJIETBOPSIET CIESIYIOUIMM TPEOOBAHUSIM:
* HE JIOJDKHO OBITh EHTPAIN30BaHHOW 0a3bl JaHHBIX MOJIb30BaTENICH;
* o0mue JaHHBIE AENATCS Ha (parMeHThl (HPUKCUPOBAHHON MJIMHBI, KOTOPHIE MBI
OyzaeM Ha3bIBaTh YaHKaMH, OT aHTIUICKOTo ciioBa chunk — Kycok;
* KaXIpId YaHK JAHHBIX MOXET OBITh JIOCTYIIEH TEM IIO0JIb30BaTelsiM, KOTOPBIM
BIIafIeTICI] Pa3pEeIIni JOCTYII,
* KOMMYHHMKALlMM MEXIY IpoleccaMH HpOXOJiAT B HeOesomacHoW cpene. JIroOoi
MOCTOPOHHUH MOJIb30BaTEIh MOXKET UUTATh BCE COOOIIEHUI MEX/1y MPOLIECCaMU;
* KaXIbI YaHK MOXeT OBbITh COXPaHEH OTAEIbHO OT JPYTUX, MPOLECC, CO3AABIIMI
YaHK MOJKET MPEKPAaTUTh CBOE CYIIIECTBOBAHHUE.

NnnuBuayansHoe 3aganue Ne6

1. Peanuzyiite mpocToOii BapuaHT aJrOpuTMa CHHXPOHHU3AINH OOIBIINX JaHHBIX.
2. Peanuzyiite aqIuTUBHYIO XAII-(PYHKIIMIO C IIOMOIIIBIO MTPOJIBUHYTOTO aITOPUTMA.
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6.2. [IlpumepHble BONPOCHI W 3aJaHMs / 33[a4W JJIA NPOMEKYTOUHOM

arTrecranuu
Cemecmp 1

Taoauna 9 - [lpumepHbie TeopeTHYeCKHE BONPOCHI U NMPAKTHYECKHEe 3aJaHUS K

IK3aMeHYy

Paznenns! ¥ TeMbl

HpI/IMepHLIC MPAKTUYCCKHUEC 3aJaHUA

1. llonamue napannenvHvix U pacnpeoeieHHblX cucmem

1.1 Ompenenenue u
0CcOOEHHOCTH
pacupenenéHHbIX CUCTEM

[TpumepHbie TEOPETUUECKUE
BOINPOCHI

1. OcoOeHHOCTH
pacrpeeNicHHBIX CUCTEM

2. OmpenencHue
pacnpeieIEeHHOW CUCTEMBI
OTKa30yCTONYUBOCTH B

pacnupC€aCICHHbIX CUCTEMAaX

1.2 ApxutekTypa
napauiCIbHbIX U
pacHpesieNIeHHbIX CHCTEM

3. Apxurektypa MKM/J]

4. Apxurektypa OKO/[

5. CepBuCH pacmpeneIcHHBIX
CHUCTEM

6.  ApXUTEKTypHBIE
pacrpeelIeHHbIX CHCTEM

CTHUJIN

2. llapannenvruoe npoepammuposanue

2.1 IlapannensHble
BbIYUCJICHUA

7. briounoe pacnapaiieluBaHue
LIUKJIOB

9. Pa3BepTKa 1IUKIIOB

10. Bunmer npeoOpa3oBaHus
IIUKJIOB

Peanuzosams brounoe
pacnapaiieiusasue Yyukioe
Peanuzoeams npeo6pa306aHue YUKJI06

pacuiuperuem cKausipa

2.2 Texuosorus
napauieIbHOTO
MPOrPaMMHUPOBAHUS
CHCTEM C 00IIel IaMAThIO
Ha OpenMP

11. CpencrBa CHHXpOHM3ALUU
norokosB B OpenMD

12. HesBHas OaprepHas
CUHXPOHH3AIUS
13. OO0mme ©W JOKaJbHBIE

TNEPEMCHHBIC ITOTOKA

HUcnonvzys OpenMP, pearuzosamv
napanneibHblil aneopumm

2.3 Ucnons3oBanue
rpa)uIecKux MpoIeCCOPOB

14. Cetka, OJIOK U ITOTOK
15. Orpanndenusi Ha (QYHKIUH,
ucronasembie Ha GPU

2.4 VnTepdeiic nepenaun
coobmenuit MPI

16. BydepuzupoBannas
nepeaavya cooOmeHui

17. KonnektuBHoe
B3aUMOJICUCTBHE BETBEH
MPOTrPaMMBbI

18. Wckimrouaromas pexyKiys

Peanuzosamo napannenvhwiti 6600

3. Mooenu pacnpedenennvix

cucmem

3.1 Monens
pacrpenenecHHOro
HACIIOJTHEHUS

19. Monens
KOMMYHHUKAIIMOHHOTO KaHalla
20. YmopsmounBaHue COOBITHI

3.2 Jlorngeckoe BpeMs

21. Jlorngyeckue gachl
22. CxansipHOE BpeMs
23. BexropHoe BpeMsl

Peanuzosame ancopumm onpedenenus
8pemeHu cobbimuil

3.3 CunxpoHHOE U
ACHHXPOHHOE MCIIOJIHCHUE

24. ACHHXpOHHOE HCIIOTHCHHE
25. DMynsaimu

3.4 Monenu 0TKa30B

26. OTKa3bl MPOLECCOB

Hocmpoenue MOOenu OmKazo8

217. Wepapxus Mojenen
HEHCIIPAaBHOCTHU
3.5 I'mobanbHOE coctosiHue | 28. PacmpenenenHas cOopka
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Mycopa
29. Pacmpenenennoe
oOHapyXeHHe 3aBepIICHHUS

30. @ukcarus TI00ATBHOTO
COCTOSTHUS

4. Pacnpedenennvie cucmemol

4.1 KoMmMmyHUKaIInOHHAS
MOJICUCTEMA

31. Anroputmel Ha Tpadax
32. Y aneHHbIe BLI30BEI

4.2 CunxpoHH3anus

33. AnropuTMBl CHHXPOHHU3ALUU
4acoB

34, Pacnpenenennnie
B3aMMOUCKIIOYEHHUS

Peaﬂus*auwz ajneopumma CUHXPOHU3AYUU

4.3 Pemukanus u
KOHCHCTEHTHOCTE

35. TlaccuBHas peruIMKarys

36. AXTUBHAS PETIMKAIINS

37. PasMelenre ¥ OOHOBIEHIE
PEIUINK

4.4 Be3onacHOCTh

38. Mozenu KOHTpOJIsI 10CTyIa
39. JIuckpeTHoe YIpaBiCHUE
JOCTYIIOM

4.5 Cucrtembl XpaHEeHUS
JTAHHBIX

40. Pacnipenenennsie
KIJIaCTepHBIS (haiinoBbie
CHCTEMBI

41. [TupuHTOBBIE CUCTEMBI

4.6 Pactipenenennnie
BBIYHCIICHUS

42. Mopenu pacupeaeaEéHHBIX
BBEIYHCIIEHUH.
43 . KoMIIOHEHTBI METACUCTEMBI

CocraButens (n): IlrelitnOpexep O.A., KaHA. TEXH. HayK, AoleHT Kadeapsl UBT

(Pamunua, unuyuansl u 0ondicHocms npenodasamens (eti))
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