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1 leap TUCHUTIIHHBI.

B pesynprare OCBOCHUSA MAaHHOM JUCUUILUIMHBI Y

o0yJaromerocss JOJKHBI OBITh

c(hOopMUPOBaHbI KOMIIETEHIIMM OCHOBHOHM MpodeccroHalbHON 00pa30BaTEIbHON MPOTrPaMMBbI

OakanaBpuara (nanee - OITOII):

1IK-2 Opeanuzayuonnoe u mexnonozcuueckoe obecneyerue pazpabomxu npomomuna UC

Ha 6aze munosou HUC

CopneprxaHne KOMIETEHIIMH KaK IJIAHUPYEMBIX Pe3yIbTaTOB 00YUEHUS 10 TUCIUILIMHE CM.

Tabnuie 1 u 2.

1.1 ®opMupyemMblie KOMIIETEHMH
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUU

HanmenoBanue Buna
KOMIIETEHIINA
(ynusepcanvHas,
o0bwenpogeccuonanvras,
npogheccuonanvbHas)

HaumenoBanue kateropuu
(Tpynmbl) KOMIIETEHINH

KOIL 1 Ha3BaHHWEC KOMIICTCHIIMH

npoeccuoHaIbHAS

[IK-2 Opranu3aliuOHHOE U TEXHOJIOTMUECKOE
obecnieuenue paspadbotku nporotuna C Ha
6aze tunosoi C

1.2 UnauKkaTopbl JOCTHKEHUST KOMIIEeTeH M i
Tabmuna 2 — MHAUKAaTOPBI JOCTIKEHHS] KOMIETEHIIUH, (hOpMUpPYEMbIe JUCIUTUIMHON

Ko u Ha3zBaHWEe KOMIIETEHIIUT

WNHaukaTops! JOCTIDKEHUS
komnerennuu no OITOIT

JIMCIUTUTAHBL M IPAKTUKH,
hopmupyronre kommetennuto OIMOIT

I[IK-2 OpranuzanuoHHoe U

TEXHOJIOTHYECKOE
oOecrieueHue pa3paboTKH
nporotunia  WC  Ha  Oaze

tunosoit UC

[NIK 2.1 O6ecneunBaetr
KOHTPOJIMPYET  COOTBETCTBHUS
pa3paboTaHHOTO Ko/a u
mporiecca  KOAMPOBaHHS — HA
SI3BIKAX POrpaMMHUPOBAHUS

INPUHATBIM B OpraHu3alvi WJIN

MIPOEKTe CTaHmapTam 5
TEXHOJIOTUAM
TIK 2.2 Pacnpenensier

BBIYUCIUTEIbHBIE PECYPCHI MPH
KOJMPOBaHUH Ha  s3BIKax
MIPOTpaMMHUPOBAHHUS

[IK 2.3 PazpabatsiBaeT Koa s

peanuzanuu KOMIIOHEHT
“H(OPMAITMOHHBIX CHCTEM

IK 24 Ycerpanser
HECOOTBETCTBHUS
pa3paboTaHHOTO KOJIa "

nporiecca
SI3BIKAX MPOTPAMMHUPOBAHUS

KOAWPOBAHUA Ha

b1.B.03 OOBEKTHO-
OpHUEHTHPOBAHHOE MMPOSKTHPOBAHUE U
IPOrpaMMHUPOBaHKE

b1.B.06 Hanexxuocts u
0e301MacHOCTh TPOrPaMMHOTO
obecreueHus

b1.B.07 IMapanjieabHbie U
pacnpeneieHHbIE€ BLIYHCINTEILHBIE
CHCTEMBI

b1.B.08 Pazpabotka

MIPOrPaMMHOI0 00eCTICUEHUS
WH(POPMALMOHHBIX CHCTEM

b1.B.09 IlpoexTupoBanue u
pa3paboTka MOOMJILHBIX MPHIIOKEHUH
b1.B.JIB.02.01 IlpoexktupoBanue u
pa3paboTka web-npuitokeHu i
b1.B./1B.02.02 HTEpHET-TEXHOIOTUU
b1.B./IB.03.01 NaTennexTyanbHbIe
WHPOPMAITMOHHBIE CUCTEMBI
b1.B.JIB.03.02 Cucremsl
HCKYCCTBEHHOTO WHTEJIEKTA
B2.B.01(IT)
MpakTuka. TexHoJoruyeckas

IIpousBoacTBeHHas

(TIpOEKTHO-TEXHOJIOTHIECKas )
IIpaKTHUKa




KO,I[ 1 Ha3BaHHUEC KOMIICTCHIIMH I/IHI[I/IKaTOpLI JOCTHXKCHUA

komrerennun o OITOIT

JIMCIUTUTHHBI ¥ IPAKTHKH,
dhopmupyromiue kommeTennuo OITOIT

b2.B.02(IT) IIpousBoacTBEeHHAS
npaktuka. [IpodunpHas npakTuka

B3.01([) Brimonaenue u
3alI1Ta BBITYCKHOU
KBaTU(UKAIMOHHON pabOThI

1.3 3nanus, yMmeHus, HaBbIKU (3YB) no qucuuninxe
Ta6muma 3 — 3HaHus, yMeHUs, HaBBIKH, (POPMUPYEMbIE TUCITUTUTHHON

Kon 1 na3sBanune
KOMIIETEHIINHA

NHaaukaTopsl 1OCTHKEHUS
KOMIIETEHIINH, 3aKPETIJICHHbIE
3a JUCHUILUINHOMN

3Hanus, ymeHus, HaBeikd (3YB),
(hopmupyemble TUCIIUTUTMHON

[IK-2 OpranuzanuonHoe u
TEXHOJIOTUYECKOE
oOecrieyeHue pa3paboTKu
npototumna MC Ha Gaze
tunooit UC

[IK 2.2 Pacnipenensier
BBIYHCIIUTEIILHBIC PECYPCHI
IpY KOJUPOBAHHUU Ha
sSI3bIKaX MPOrPaMMHUPOBAHUS
1K 2.3 Pa3pabarsiBaeT K01

JUIS peain3aluy KOMIIOHEHT
MH(POPMAIIMOHHBIX CHCTEM

3HaTh:

KOMITOHEHTHl ~ MPOTPaMMHO-TEXHUIECKIX
ApXUTEKTYP rapasuiesIbHbIX
BBIYUCIIUTCIIBHBIX CUCTEM;

BH/IBI napajuien3ma, YPOBHU
pacrapauieIMBaHus;

MOJIETTh TIApaJUIeNbHON TPOTPaMMBI IS
BBIYHCIIMTEILHON CHUCTEMBI C
pacupenenéHHON NaMsIThIO;

OCHOBBI TIPOEKTHPOBAHHS, TOCTPOCHHUS U

(yHKIIMOHUPOBAHUS pacnpeaeaeHHbIX
CHCTEM.

VYMeTh:

HpI/IMCHHTB JCKOMIIO3HIIHIO,
MIPOEKTUPOBAaHNE B3aMMOJIEHCTBHH,
YKPYIIHEHHE U IUIaHUPOBAaHUE BBIYMCICHUMN
pu paspabotke MapauIeIbHOTrO
aNTrOpUTMa;

BBISABIIATH I/IH(I)OpMaIII/IOHHLIe 3aBUCUMOCTHU
MEXTY UTepalusIMu LUKJIHYECKUX
YYaCTKOB MPOTPaMMBI;

CaMOCTOSITEJIBHO ~ HAXOAWTh  AJTOPUTMBI
pemieHuss  3amad, TpeOyIOUMXCS — JUis
HpOGKTI/IpOBaHI/ISI, HOCTpOGHI/ISI u
HCTIONB30BaHUs PACIIPE/ICTICHHBIX CHCTEM,
B TOM YHCJIC HeCTaH}:[apTHBIX u HpOBOI[I/ITB
UX aHaJIn3.

Braagers:

croco0aMu TIpeoOpa3oBaHUs IHUKIIOB IS
JIUKBUIALIAH UHPOPMAITHOHHBIX
3aBUCUMOCTEN MEXy UTEpaLUsIMU;
HaBBIKAMH pa3pa60T1<1/1, KOMIIWJIAAOUU W
OTJIaJIK{ MAPATUICIIBHBIX TPOTPAMM;
HaBBIKAMH OCBOEHHs OOJBIIOr0 00BeMa
nHpOpPMAITUH u pelieHus 3a1a4
pacnpeeieHHbIX CUCTEM.




2 O0BbEM M TPYI0EMKOCTD JUCHMILUIMHBI 10 BHIaM Y4eOHbIX 3aHATHI.

DopMBbI IPOMEKYTOUHON ATTECTALUU.
Ta6muia 4 — O6beM U TPYA0EMKOCTh AUCITUIUTMHBI 110 BUJAM YUSOHBIX 3aHITHI

O06BpéM
OO0mas TpyI0OEMKOCTh M BHJIbI Y4e€OHOU pabOoThI MO AUCIMIUIMHE, TPOBOAUMBIC B pa3HBIX 1(11?51())131;1\?
(bopmax o0ydeHus
0300
1 O6ast TpyJ0EMKOCTh TUCIIATUTAHBI 216
2 KonrakTHas paborta oOydarommxcsl ¢ mpernojaaBatenieM (MO0 BHIAM YYeOHBIX 3aHSTHIA) 72
(Bcero)
AynuropHas pabora (Bcero): 20
B TOM YHCIIE:
JIEKIIUHA 6
MPAKTHYECKUE 3aHATH, CEMUHAPHI 14
MPaKTHKYMBI
nabopaTopHbIe PabOTHI
B UHTEPAKTUBHOU hopme
B DJIEKTPOHHO popme
BueaynuropHas padota (Bcero):
B TOM 4YHMCJIC, UHUBUAyaIbHAs pab0Ta 00y4aroIIuXCs ¢ MpenoaaBaTeieM
MOITOTOBKA KypCOBON pabOTHI /KOHTaKTHas paboTa
TpyMIIOBAast, HIUBUIyaIbHAS KOHCYJIBTAINS U UHBIC BUJbI YIeOHON JESTENbHOCTH,
npeayCcMaTpHUBaIONINE TPYIIOBYIO MU WHAUBUAYAIBHYIO paObOTy 00YyHaIOIIUXCS C
Ipero/iaBaTesieM)
TBOpYecKas padbora (3cce)
3 CamocTrosresbHas padoTta o0ydaronuxcs (BCero) 160
4 TIpomexxyTo4yHast aTTecTalys 00y4aroLerocs - Sk3aMeH U 00bEM 4acoB, BbIJICICHHBIN Ha 36
POMEKYTOYHYIO aTTECTAIINIO! 7 cemectp
3. YueOHO-TeMaTH4eCKHi IJIAH U CO/IepPsKaHue NUCHMILTHHBI.
3.1 YueOHO-TeMaTHYeCKHI IIAH
Tabnuua 5 - Yue6HO-TeMaTHuecKui mi1aH 04Hoi (hopMbl 00yUeHHS
O6mas TpyaoeMKocTh DOopMBI TEKYLIETO
TPYAOEMKOCTh 3aHATHH (Jac.) Hpg;ﬁg’;ﬁi{ Eoﬁ
= (6cezo uac.) aTTecTaIMn
= Paznenbl 1 TeMBl AUCUUTUIAHBI YCIIEBAEMOCTH
= 0 3aHATHAM 03P0
= AyITUTOpH.
2 3aHSITHS CPC
P JeKIL. | mpakr.




Cemectp 7
1. llonsimue napanieivHvix u 12 2 - 10
pacnpedeneHHbIX cucmem
1 1.1 Onpenenenue u 0COOCHHOCTH 4 1 - 3
pacupenenéHHbIX CUCTEM
2 1.2 Apxurektypa napayuieIbHbIX U 8 1 - 7 Ompoc Nel
pacrpeesicHHbIX CUCTEM
2. [lapannenvhoe npoepammuposariie 56 8 46
3-5 | 2.1 IlapasienbHble BHIYHCICHUS 20 - 19 | UunuBunyansHOe
3ananue Nel
4-6 | 2.2 TexHOJIOrHs MapalIeIbHOIO 10 - 4 6 Onpoc Ne2
MPOrPaMMHUPOBAHUS CUCTEM C OOIIeiH
namsiteio Ha OpenMP
6 2.3 HUcnionb3oBanue rpaduieckux 16 1 - 15 Omnpoc Ne3
MIPOLIECCOPOB
7-9 | 2.4 Unrepdeiic nepenaun coodmenuit MPI 10 - 4 6 Omnpoc Ned
3. Mooenu pacnpedenennvix cucmem 54 - 2 52
7- | 3.1 Moguenb pacnpene/ieHHOTO HCIIOTHEHHUS 22 - - 22 | VinauBuayanbHOE
11 3amanue No2
9- | 3.2 Jlornueckoe Bpemst 6 - - 6
12
10- | 3.3 CuHXpOHHOE M aCHHXPOHHOE 6 - 2 4
13 | ucmonnenne
11- | 3.4 Mopuenu 0TKa30B 6 - - 6
14
12- | 3.5 'mobansHOE COCTOSTHUE 14 - - 14 | VaguBuayansHOe
15 3aganue Ne3
4. Pacnpedenennvie cucmemol 58 2 2 54
13 | 4.1 KoMMyHHKaIIMOHHAs MTOICHCTEMA 4 - - 4
14- | 4.2 CunaxpoHHU3aIus 14 - 2 12 | WuauBuayansHOe
16 3azanue Nod
15 | 4.3 Pennukariyisi © KOHCUCTEHTHOCTh 4 - 3
16 | 4.4 Be3omacHoCTh 12 - 11 | UnausuayansHoe
3aganue No5
17 | 4.5 CucreMbl XxpaHEeHUS TaHHBIX 14 - - 14 | UaguBuayansHOe
3aganne N6
18 | 4.6 PacnpenesieHHbIC BEIYUCICHHS 10 - - 10
18 [IpomexyTouHas aTTecTalus - SK3aMEH 36 9K3aMeH
Bcero: 216 6 14 160

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOHM padoThI

Tabmuma 6 — ConeprkaHue TUCIUTUTMHBI

No
/1

Haumenoanue paszjena,
TEMBI TUCLUILINHBI

Conepxanue 3aHATHSI

Cemectp 7

Cooeporcaniie 1eKYyUoHH020 Kypca

Tousmue napaiieibHovlx U

pacnpedeﬂeHHbzx cucmem




HaumenoBanue pasacia,

Conepxanue 3aHATHSI

n/m TEMBbI TUCIUTLTNHEI
1.1 | Ompenenenue u Onpedenenue  pacnpedeieHHol cucmemol. Ocobennocmu
0co0eHHOCTH pacnpeoeienHvix — cucmem: — omcymcmeue — obwjeri  namsamu,
pactpenenéHHbIX CHCTEM omcymcmeue 00wux @OU3UYECKUX Yacos, ACUHXPOHHAS C653b U
ACUHXPOHHOE — UCNOJHeHUe,  2eocpaghuueckas — YOAleHHOCHb,
A8MOHOMHOCb U 2€MEPO2EHHOCMb,  OMKA30)YCMOUYUEOCHIb,
HeoemepMUuHU3M. Lenecoobpasrocme nocmpoeHnus
pacnpedenennvix cucmem. Ipumepul. Ilpumenenue. Ilapanienvrvle
u pacnpeoeienHble CUCHEMbL.
1.2 | ApxurekTtypa napawienbHbiX | Cepsucsl, poau u apXumekmypHvle CMULU PACHPEeOeIeHHbIX
U pacrpeneNeHHbIX CHCTEM cucmem. Knuenm-cepsep, oo0nopameoevie cemu,  CepBUCHO-
opuenmuposannas apxumexmypa. Onpedenerue napailelbHOU U
pacnpedenennou cucmemsl. Hapannensnas apxumexmypa: OKO/,
OKM]/, MKOI, MKM/I.
2. THapannenvroe
npozpammuposaHue
2.1 | llapannenbHble BEIYACIACHUS | BHympenHuil napanienusm. Pacnapannenusanue YUKTI08.
IIpeobpazosanue yuxnos. Ilpobremvr pazpabomku napaiienrbHuix
nPOCPaAMM.
2.2 | Ucnonp3oBanne Apxumexmypa CUDA. Texnonozus npoepammuposarus CUDA.
rpadUYecKuX IpoIecCoOpoB
3. Mooenu  pacnpedenenuvix
cucmem
3.1 | Mogens pacrpeneneHHOro Obwee onucanue mooenu. Modenb KOMMYHUKAYUOHHO20 KAHAILA.
HCTIOJTHCHHUSI Cobvimutinoe onucanue. Ynopsoouusanue coovimui. OmuowieHue
NPUYUHHO20 NPeOUleCmeo8ansl
3.2 | Jlornueckoe BpeMs Peanuzayus nozuueckux uacos. Ckanspnoe epems. Bexmophoe
epems. Aneopummul peanusayuy 8eKMOPHbIX 4ACOS.
3.3 | CuaxpoHHOE U aCUHHXPOHHOE | Acunxponnoe ucnonnenue. CUHXPOHHOE UCNONHEHUe. ODMyaayuu
WCTIOJTHEHUE CUHXPOHHBIX CUCHEM ACUHXPOHHBIMU U HA0OOpOm. Dmyasyuu
3.4 | Mojaenu oTKa30B Omkxkasvl  npoyeccog. OmKazbl KOMMYHUKAYUOHHBIX — KAHANO8.
Hepapxus modeneii neucnpasnocmu
3.5 | 'moGansHOE cocTosiHUE Pacnpeodenennas cbopra mycopa. Pacnpedenennoe odnapycenue
mynukog. Pacnpedenennoe obnapyscenue 3asepuienus. Quxcayus
27100aIbH020 COCMOAHUSA
4, Pacnpeoenennvie cucmemot
4.1 | KoMmMyHUKallMOHHAS Cocmas KommyHukayuonuoti noocucmemsl. Cemu u cemegvle
MoJicucTeMa mexHonoeuu. Mapwpymuzayus u  aireopummvl  Ha  epaghax.
Mescnpoyeccuviti  0bmen.  Yoanennvie  6vi1306vl.  Kocgenmuwvie
kommyHukayuu. Koopoumayus u  coenacue 6  2pynnosvix
KOMMYHUKAYUSX
4.2 | CuHXpOHHU3AIYS Aneopummul  cuHxpoHuzayuu  4acos. Aneopummul  8vlHOOpa.
Pacnpeodenennoe ezaumoucxniouenue. Koucencyc. Pacnpedenennoe
83AUMOUCKTIOYEHUE
4.3 | Pennukanus n Mooenvs u  apxumexmypa  ynpasieHus — penIuYUPOBAHHbIMU
KOHCHCTEHTHOCTb OaHHBIMU. Haccusnan u aKmueHas PenuKayuu.
Omkazoycmouuusocms cepsuca PpenuKayuu. Mooenu

KOHCUCMEHRNHOCNU. Pasmemeﬂue u obrosnenue peniuk




HaumenoBanue pasacia,

Conepxanue 3aHATHSI

n/m TEMBI JIUCIUTLTHHBI

4.4 | be3omacHOCTh Mooenv  6ezonacnocmu.  Besonacnocme.  Kpunmoepagusi.
Aymenmugpuxayus. Aemopuzayus. Modeau xowmponss 0ocmyna.
Jluckpeyuonnoe ynpasnenue odocmynom. Meoiccemesvie IKpambl.
Ayoum.

4.5 | Cucremsl xpaneHust JaHHbIX | Cogpemenmvie n00X00bl K NOCMPOCHUIO CUCMEM PACHPEOeleHHO20
Xpauenus OauHvix. Pacnpedenennvie knacmepuvie paiinosvie
cucmemul. ITlupuncoevie cucmemvl. Macwmabupyemocmo P2P-
cucmem

4.6 | PacnipenencHHbie Brusanue annapammuotl apxumexmypul cemu Ha

BBIYHCIICHHS NpoU3BOOUMeEnbHOCMy.  Bauanue — pewaemou  3adauu  Ha
npouseooumenvrnocmos.  MPI.  Pacnapannerusanue 3adaw  no

svruucaumenvhvim pecypcam. CunbHo ceésa3anHvle 3a0a4u u c1abo
cesazannvle 3a0ayu. Mooenu pacnpedenenuvix svinucienui. Obwas
cmpykmypa gpynxkyuonuposanust. Komnonenmor memacucmemoi

Cooepotcanue npakmuiecKux 3ansmul

1 Tonusamue napannenbhvix u
pacnpeoeneHHbIx cucmem

1.1 | Ocobennoctu nmpuMeHenust | Llerecoobpaznocms nocmpoenus pacnpeoeneHHblX CUCmeM.
pacnpeneseHHbIX CUCTEM

1.2 | MopenupoBaHue Mooenuposanue pacnpedenénnvix cucmem U pacnpeoeieHHbIX
ApXHUTEKTypa MapayieNbHBIX | npoyeccos.
U pacrpeeNeHHbIX CUCTEM

2 THapannenvroe
npocpaAMMUpPOSaHUe

2.1 | Peanuzanus napamiensHblX | Peanusayus napaniensHulx yukios, npeobpazosanue Yyukios.
BBIYUCIICHUS

2.2 | IlpuMeHeHHEe TEXHOJIOTUN Jupexmuswr OpenMP. bubruomexa gynxyuti OpenMP
napaieabHOro
MPOTPaMMHUPOBAHHS CHCTEM
¢ 0o01Iei MaMAThIO Ha
OpenMP

2.4 | Ucnonb3oBanue untepdeiica | Qyuxyuu uHuyuaru3ayuu, 3a6epuleHuss, onpeoeieHus OKpys#Cenus.
nepeaayn coodmenuit MPI Obmen coobwjenus muna «mouka-mouxay. Ynpaeienue epynnamu

eemeell U KOMMYHUKamopamu. [uuamuueckoe nopoxcoeHue
eemeetl. [lapannenviwiil 6800/661600

3. Mooenu  pacnpedenenuvix
cucmem

3.1 | IlocTpoenue Momenu Mooenuposarue pacnpedenénnvix npoyeccos.
pacrnpeneseHHOro
WCTIOTHEHHUS

3.2 | Peanm3zanust anropuTMoB. Hcnonvsosanue nocuueckozo epemenu. Cranspuvie u 6eKmopHbie
Jlornueckoe Bpemst uacewi.

3.3 | Ucnonb3oBanue Peanuzayusi ~ cuHXpOHMbIX U ACUHXPOHHBIX — NPUMUMUBOS.
CHUHXPOHHBIX H Cunxponuszamopbi
ACHHXPOHHBIX IPUMHUTHBOB
oOMeHa COOOIIEHUSIMU

3.4 | Iloctpoenue moneneit Ilocmpoenue modenu omrazos u HeUucCnpagHoOCmu




No Haumenoanue pazaena,
n/m TEMBbI TUCIUTLTNHEI Conepicanine samsTHs
OTKa30B
3.5 | IlocTpoeHue anropuTMoB Aneopumm 0OHapyHCceHUst 3a8ePULEHUSL
oOHapyKeHHS 3aBEPIICHUS
4, Pacnpeoenennvie cucmemot
4.2 | Peanuzanusi CHHXpOHM3ANUS | A1eopummbvl 63aUMOUCKTIOYEHUS
4.5 | PactpenencHHOE XpaHCHHE Cunxponuzayus 6016WUX 00BEKINO8
4.6 | PacupeneneHHbie Cpasnenue Mooenetl pacnpeoeneHHblx 8bIYUCTICHUIL.
BBIYHCIICHHS Pacnapannenrusanue 3aoau.
IIpoMexyTodHast aTTeCTaIWsl - IK3AMeH
4 HOpﬂI[OK OIICHUBAHUA YCIIEBAEMOCTH H C(l)OpMI/IpOBaHHOCTI/I

KOMHeTEHHHﬁ oﬁyqamluerom B Telcymeﬁ H HpOMe)KyTOqHOﬁ aTrecCcranmuu.
I[JI)I IMOJIOKUTEIBHOM OIICHKHU ITI0 pe3yjibTaTaM OCBOCHUA AUCHUIIJIMHBI O6yanOHIeMYCH

HEOOXOJMMO BBITIOJIHUTh BCE YCTAHOBJIEHHBIC BHUABI yueOHOU paboThl. OlieHKa pPe3yJbTaToOB

paboTel 0Oy4JaronIerocs B bayuiax (1o BuaM) MpUBEACHA B Ta0HUIe 7.

Tabmuna 7 - bBamnpHO-pelTHHroBass OLEHKAa pe3ylbTaToB Y4eOHOH  paboTh
oOyuatomuxcs o Bugam (bPC)
VYuyebHas padbora |Cymma  |Bumbl u pe3ynbTaThl OreHka B aTTecTalliu Bbanst
(BUBI) O6amtoB  |yueOHOU pabOTHI (17 nenenp)
Texymas yaebnas (60 JIexImoHHbIe 3aHATHS 0,5 6amma mocemenue 1 JIEKIIMOHHOTO 0-8
pabota B cemecTpe (KOHCTIIEKT) 3aHATHA
(ITocemenwue (18 3aHsATHIT)
3aHATHH 110 [MpakTnyeckue padorsr (0,5 famna - mocemenue 1 mpakruueckoro |9 — 18
pacnucaHuIo U (oT4eT O BBINOJIHEHUH 3aHSTHS U BBINIOJHEHHE paboThl Ha 51-65%
BBIIIOJIHEHUE ImpakTudeckoil padoter) |1 6ana — nocemenue 1 3aHATHA U
3aJIaHuH) (18 pabor). CYyIIIECTBEHHBIH BKJIAJ] HA 3aHATHU B paboTy
BCEii TPYIIIbI, CAMOCTOSTEIBHOCTD U
BEITTOJTHEHHE paboTH! Ha 85,1-100%
WnnuBuayanbHble 3a ogqno U3 :
3aianus (OTYET O 3 6ayutoB (BBITONTHEHO 51 - 65% 3amanmii) |18 - 30
BBITIOJTHEHUH 4 6anna (BeIOTHEHO 66 - 85% 3amanuil)
WHIUBUIYATbHBIX 5 6anaa (BeimonHeHO 86 - 100% 3amanuii)
3a1aHHi)
(6 pabor)
Omnpocsl (4 ompoca) 0,5 6as1a (TOporoBoOe 3HAYCHHUE) 2-4
1 6aan (MakcHMaIbHOE 3HAYCHME)
HToro mo Texymeil padore B cemecTpe 31-60
IMpomexyrounast |40 Tecr. 5 6aJut0B (ITOPOrOBOC 3HAYCHUE) 5-10
aTTecTalys (100% 10 6annoB (MakcUMaJIbHOE 3HAUCHHUE)
(3x3ameH) /6amnoB  |Pemenue 3agaun 1. 7 6au10B (IIOPOrOBOE 3HAYCHHUE) 7-15
MIPUBEJECH 15 6annoB (MakcuMaIbHOE 3HAUCHHUE)
HOM Pemenue 3agaum 2. 8 6aJuToB (ITOPOrOBOC 3HAYCHUE) 8-15
IIIKAJIBI) 15 6annoB (MakcuMaIbHOE 3HAYCHHUE)
HTOro no npoMeKyTo4UHOii arTecrannu (3K3aMeHy) (51 -100%
o
MIPUBEJICHHON
IKae)
20-400.




|CyMMap]—[aﬂ OIleHKA MO TUCIUIIHHE: Cymma 0autoB TeKyIeH U MPOMEKYyTOYHON aTTeCTalluu 51 -1006.

5 MarepuajJbHO-TEXHUYECKOE, POrPaAMMHOEe U yUeOHO-MeToAn4ecKoe
o0ecreueHne TUCHUIIJINHEI.

5.1 YueOnasi imTeparypa
OcHoBHasi yueOHasi IMTEpaTYpa

Manssko, A. A. IlapamiensHoe NporpaMMHUpPOBaHUE HA OCHOBE TexHoJoruii OpenMP,

MPI, CUDA : yueGHOE mocoOue /i akajgeMudeckoro OakanaBpuarta / A. A. MansBko. — 2-¢
u3l., ucnp. u jpon. — MockBa : M3smarensctBo IOpaiit, 2019. — 129 c. — (Beicuuee
obpazoBanue). — ISBN 978-5-534-11827-8. — URL: http://biblio-online.ru/bcode/446247

(mata obpamenus: 30.03.2020). — TeKcCT : A7IEKTPOHHBIH
babuues, C. JI. Pacmpenenennpie cucteMbl : yueOHoe mocobume st By3oB / C. JL.
ba6uues, K. A. KoubkoB. — Mocksa : HUznatensctBo Opaiit, 2020. — 507 c¢. — (Bricuiee
obpaszoBanmne). — ISBN 978-5-534-11380-8. — URL.: http://biblio-online.ru/bcode/457005
(mata obpamenus: 30.03.2020). — Texct : snextponHslii / OBC KOpaiiT [caiiT].
JonosHuTeILHASA y4eOHAasl TUTEpaTypa

Tpodumos, B. B. Anroputmuszaius u nporpaMMupoBaHue : yueOHUK a7 By30B / B. B.
Tpodumos, T. A. [TaBnoBckas ; mox penakuueit B. B. Tpodumoa. — Mocksa : M3aparenbcTBo
Opaiit, 2020. — 137 c¢. — (Bricmiee oopazoanue). — ISBN 978-5-534-07834-3. — URL.:
http://biblio-online.ru/bcode/452333 (nara obpamenus: 30.03.2020). — TekcT : 37€KTPOHHBIH

Craceimine, B. M. Ba3bl JaHHBIX: TEXHOJOTHH JIOCTYTA : y4eOHOE MocoOue JUisl By30B /
B. M. Cracpimn, T. JI. Craceimmnaa. — 2-¢ u3f., ucnp. u jgorn. — Mocksa : M3mpareiascTBo
FOpaiit, 2020. — 164 c. — (Bricmiee ob6pazoBanmue). — ISBN 978-5-534-08687-4. — URL:
http://biblio-online.ru/bcode/463499 (mara obpamenus: 30.03.2020). —TeKCT : 3IEKTPOHHBIHA.

3amstuHa, O. M. BoluncnurenbHble CUCTEMBI, CETH M TEIEKOMMYHHUKAIUH.
MonenupoBanue cereit : yyeOHoe mocobue s By3oB / O. M. 3amaruHa. — MockBa :
UznatensctBo FOpaiit, 2020. — 159 ¢. — (Briciiee obpazosanue). — ISBN 978-5-534-00335-
2. — URL: http://biblio-online.ru/bcode/451319 (mata o6parenus: 30.03.2020).— TekcT :
AJIEKTPOHHBIN.

5.2 MarepuajibHO-TEXHHYECKOEe M  TPOrpaMMHoOe obecrevyeHHe

AUCIUILINHDI.

VY4eOHble 3aHATHS 110 AUCHUIUIMHE TPOBOAATCS B yueOHbIX ayautopusix HOU Keml'Y.
Tabmuua 8§ — MarepuanbHO-TEXHUUECKOE M MPOrpaMMHOE OOecreyeHHe ayAMTOPHBIX
3aHATUHN U CAMOCTOSTEJILHOW pabOTHI

HaumenoBanme [TepeyeHs OCHOBHOTO Anpec (MECTOIOIIOKECHHE)
MOMEIIECHHUI JUTS IPOBEJICHUS BCEX obopynoBaHus, yaeOHO- MOMEIIIEHUH ISl MPOBEICHUS BCEX
BHJIOB Y4YeOHOW JESITEIHLHOCTH, HATIAIHBIX IT0COOHH BHJIOB yUEOHOU JEATEITHHOCTH,
IIPEAYCMOTPEHHON Y4eOHBIM| ¥ UCTIOJIB3YEMOTO ITPOTPAaMMHOT0 MPeyCMOTPEHHON yUueOHBIM
TUTAHOM, B TOM YHCJI€ TTOMEIICHHS obecrnievyeHus IJTAaHOM
JUTSL CAMOCTOSITEITLHOU Pa0OTHI
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410 VYuebnas ayIUTOPUs
(MymbpTHMETUIHAS ) TUTS
MIPOBEICHHUS:

- 3aHATHH JICKITHOHHOT'O THIIA,

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

O6opyznoBaHue: CTallMOHAPHOE -
KOMITBIOTED, IKPaH, IPOCKTOP.

Hcnonszyemoe MPOrpaMMHOE
obecnieueHue: MSWindows
(MicrosoftlmaginePremium 3 year
0 CyOJNHIIEH3NOHHOMY JIOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. o

12.12.2021 r.),  LibreOffice
(cBOOOAHO pacrpocTpanseMoe
I10), Sunexc.bpayzep
(oTedecTBEHHOE CBOOOTHO

pactpoctpansiemoe I10).

WUntepuer ¢ obecreueHueM

noctymna B OMOC.

654079, Kemeposckas
obsacte, r. HoBOKy3HEnK, Hp-KT
Mertamtypros, 1. 19

501
Vyebnas

KomnbroTepHslif  kiacc.
ayJIUTOPHS
(MyapTHEMETUITHAS) TUTA

MPOBEICHMUS:

3aHATUI CEMUHAPCKOro

(TIpaKTHYECKOr0) TUIA;

- TPYIIOBBIX U UHAMBUAYaJIbHBIX
KOHCYJIbTALIUM;

TEKYIIEro
MIPOMEKYTOUYHON aTTECTAIHH;

KOHTPOJIS

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

OOopynoBanue U TPE3EHTAINH
y4e0HOTO

Marepuaa:cTalluOHapHOe -
KOMITBIOTED Iperio1aBaTels,

9KpaH, IPOSKTOP.

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

Hcnonb3zyemoe MPOrPaMMHOE
obecrnieueHue: MSWindows
(MicrosoftlmaginePremium 3 year
Mo CyOJMIEH3UOHHOMY JIOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. no
12.12.2021 r.),  LibreOffice
(cBOGOIHO pacmnpocTpaHsieMoe
[10), BloodshedDevC++ 4.9.9.2
(cBOGOIHO pacmnpocTpassieMoe
[10), FoxitReader (cBOGOIHO
pacnpoctpansemoe I10), Firefox
14 (cBOOOIHO pacmpocTpaHsIeMoe
110),

(oTedecTBeHHOE

Sunekc.bpaysep

CBOOOTHO
I10), Java
Bepcusi), UML-
nuarpammel (OecriiatHasi Bepcus),

pacnpocrtpaHsiemMoe
(6ecrumatHas

654079, Kemeposckas
obmactb, r. HoBOKy3Heuk, 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 cyOJIMIIEH3UOHHOMY JOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. 1m0
12.12.2021r.)

HHaTtepueT c obecrieueHrEM
noctymna B OMOC.

5.3  CoBpemeHHble  npodeccHOHATbHbIE  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 OubOmuorexka eLIBRARY.RU — kpymueimmii poccuiickuit
UH(GOPMAIIMOHHBIA TMOPTal B OOJIACTH HAYKH, TEXHOJOTHH, MEIMIMHBI W 00pa3oBaHus,
coaep Kaluii pedeparsl U MOJHBIC TEKCTHI - WWW.elibrary.ru

3. EnuHoe 0KHO 10CcTyIa K 00pa3zoBaresibHbIM pecypcam - http://window.edu.ru/

6 Hnble cBeaeHus U (MJIM) MaTepHAJIbI.

6.1.IlpumepHbIE TeMBbI MUCbMEHHBIX Y4eOHBIX PadoT
Tembl onipoca

Ompoc Nel

HcnonHeHnne HECKOIBKUX PacIpelelIeHHbIX TPOLIECCOB
Knunent-cepBepHas apXuTeKTypa

[TapannensHas cuctema

Pacnpenenennas cucrema

Knaccudukanus napasienbHbIX CUCTEM

OKOUI

OKM/]

Apxurekrypa MKM/

Ompoc Ne2

1. Ilepeuncnure cocraBHble yacTH TexHOJI0rnuu OpenMP.

2. C moMouIbI0 Kakoi TUPEKTUBBI (TUPEKTHB) CO3/1al0TCS HOBbIE MapaielbHble 00JacTH
IpOrpammsl?

3. Uto Takoe KpUTHYECKAs CEKLUS TPOTPaMMBI?

4. Kakum 00pa3oM MOXKHO YCTaHOBHUTH HYKHOE KOJMYECTBO IOTOKOB JJISi CO3/aHHUSA
ouepeaHOl napauienabHoi obnacTu?

5. Kak olecrneunTh BBINOJHEHHE ()parMeHTa MapajuleIbHONM O0JACTH TOJBKO TJIABHBIM
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http://citforum.ru/
http://www.elibrary.ru/

IIOTOKOM?
6. Kakas omuumsa gupextuBsl OpenMP for ucmomb3yercss s ykaszaHusi crocoba
pacripesiesieHus] UTepaluil IUKIIa MKy MOTOKaMU MapajuieIbHON obnacTu?
7. Uro Takoe deadlock? Kakum mpaBuimaM HYXHO CJ€A0BaTh, 4TOOBI H30EXKaTh
BO3MOYKHOCTH TIOTIaJIaHUs MapajuiesibHoi porpammsel B deadlock?
8. Uro takoe ceneHue naHHbix? Kakue onuuu M B KakuxX JUPEKTUBAX HCIOJb3YIOTCS
JUTSI BBITIOJIHEHUS CBEACHUS?
9. Uro nemaer aupektuBa OpenMP threadprivate?
10. Kak oOecrnieunTs BBINOJIHEHHUE (QparMeHTa MapajuiebHOW 00JacTH TMOTOKOM C
MaKCHUMaJIbHBIM HOMEPOM B JJAHHOM MapajuienbHOi obmacTu?
11. Inst uero ucnomns3yercs onuus firstprivate? Yem oHa oTaMyaeTcs OT OMIUiL private u
lastprivate?
12. Uto Takoe BJIOKECHHAsl MapajienbHas 00JiacTh mporpammbl? B kakux ciydasx ee
HEJL3S CO31aTh?
13. Yro Takoe HesBHas OapbepHas cuHxpoHu3anusi? C MOMOIIBI0 KaKUX CPEACTB €€
MO>KHO OTMEHUTH?
14. Ins vero wucnomb3yrorcs nupektuBbl OpenMP sections u section? Yrto nemaer
Ka)/1ast U3 3TUX JUPEKTUB?
15. Ilepeuncnute Bce cpeAcTBa CUHXPOHU3aUH 10ToKoB B OpenMP.
16. Ilepeunciaure BO3MOXKHBIE CHOCOOBI pacHpeleieHMs] UTEpaluid LMKIA MEXIY
MOTOKAMHU.
17. Yro nenaet nupektuBa OpenMP atomic?
18. B ueM cocTout pazinnure MeX1y OOIKMMU U JIOKaJIbHBIMU EPEMEHHBIMH MTOTOKA?
19. C mnoMompi KakuxX CpPEACTB MOXKHO OTPaHUYUTh TJIYyOMHY BJIOKEHHOCTH
napajuieNIbHBIX 00J1acTeld IPOrpaMMBbI?
20. OT 4Yero 3aBUCHUT PaBHOMEPHOCTH 3arpy3KH IPOIIECCOPOB/AIEP CUCTEMBI C OOIIEH
MaMAThIO?
21. Kakum o0pa3oM (QyHKUMS, BbI3bIBacMas M3 NapauieIbHOW HPOrpaMMBbl, MOKET
BBISICHUTB, B [TOCJIEIOBATEIBHOMN MM NapaiieIbHOW 001aCTH OHA BBIOIHIETCS ?
22. Kak obecneunTh BHIMOJIHEHUE (PparMeHTa napauielnbHoi 06JacTi B TOYHOCTH OJHUM
MOTOKOM?
23. Kakoe 3HayeHue OyJeT HMMEThb IEepeMeHHass count B pe3yjibTaTe BbIMOIHEHUS
¢dparMeHTa napaeNbHON IPOrpaMMBbl:
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 3agaercss pasMEpHOCTb U
KOJIMUECTBO IMOTOKOB $JIpa, BBIMOJIHAEMOr0 rpaduyeckuM mporeccopom?
3. Ilepeuncinre BUIBI M XapAKTEPUCTUKHU NaMATH, 1O0CTyIHOU u3 nporpammsl GPU.
4. Kak yka3arb Tpebyemoe pazmenieHue nepeMmenHoil B namsitu GPU (peructpoBoid,
paznensieMoi, rmo0anbHOM, TaMsATH TEKCTYD,...)?
5. IlepeuncnuTe BUIBI U XapaKTEPUCTUKU MaMSITH, AOCTYNHON n3 mporpammel CPU
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IIPU UCII0JIb30BaHNU apxuTeKTypel CUDA.

6. Ilepeuncnaure BCTpOCHHBIE BEKTOPHBIE THIBI JAaHHBIX pacimiupeHus si3bika C u
O0O0BSACHUTE CMBICII UX HAUMEHOBAHUM.

7. Kak B nporpamme 11t CPU obGecnieunTh CHHXpOHU3AIMIO ¢ TIporpammoit it GPU?

8. Ecim x omnomy CPU monkiroueHo HecKoJibko BuacokapT NVidia apXHTEKTyphl
CUDA, 10 KakuM 00pa3oM MOYKHO 00ECIIEYUTh UX OJHOBPEMEHHYIO 3arpy3Ky?

9. Ilepeuncnure BuAbI U Xapaktepuctuku namsata GPU, nocTymHO#M U3 mporpaMmbl
OCHOBHOTO IIpoIiECCOpa.

10. Kakue orpaHudeHHs] HATOKECHBI Ha (DYHKIIUU, KOTOPBIE JOJDKHBI BBITOJHATHCS Ha
GPU?

11. Yto Takoe mynbrunpoueccop B repmunonorun CUDA?

12. Kakue orpaHuyeHusi HaJlO)K€Hbl Ha (YHKIUH, BBINOJHSIEMbIE B Ipaduueckom
npoueccope?

13. Kak onpenenutb BEpCHI0 U TEXHUYECKHUE XapaKTEPUCTUKHU Tpaduueckoro
nponieccopa NVIDIA?

14. Tlepeurcnute W OXapakTepU3yHTe TPYMIbI OMOMHOTCUHBIX (GYHKIMHA Run-time
oubmmoreku CUDA.

15. Uto Takoe ceTka, 610K, TOTOK B TepMuHosioruu CUDA?

16. Uto Takoe tumn gaHabx dim3?

17. KakoBa MakcuMasbHas pa3MEpHOCTh CETKU B OJI0Kax?

18. Ilepeuucnure u oOxapakTepuszyre (QYHKIUH KOMIIOHEHTOB MPOrPaMMHOTO
obecneuenus CUDA.

19. Kakyro monens napaenusma peanusyer apxutekrypa CUDA?

20. Yto nenaet npenpoiieccop nvec?

21. MOXHO 1M TIONY4UTh yKa3aTeldb Ha (YHKIHIO, BBIIOITHIEMYIO TpapuuecKuM
npoieccopom?

Ompoc Ned

1. Kakue BUIBpI BUPTYaJIbHBIX TOMOJIOTHI MOXHO PEaJIM30BBIBATH C UCIIOJIB30BAHUEM
MPI?

2. Yro Takoe GaprepHas cuHxpoHuzanus B MPI? Kakue eme Buabl CHHXpOHM3aLUU
CYIIECTBYIOT B crangapte MPI-17

3. Ilepeuncnure ocHOBHBIE Ipynmnbl GyHKIUN crangapra MPI-1.

4. Moxer nu MPIl-nporpamma, BBIIOJHSIOWIASICS HA MHOTOSIEPHOM  Y3II€,
MCIIOJIK30BaTh Bee ero snpa? U ecnu na, To kakum oopazom?

5. YTo Takoe Moab30BaTeNIbCKas ONepalus peayKiuun?

6. UeM pasznnyaroTcs pa3mMep U NPOTSHKEHHOCTh TUIIOB TaHHBIX MPI?

7. Uto Takoe OydepuzoBaHHas nepenaya cooOUeHUA?

8. Uto Takoe koMMyHukarop? Kakue mpoOieMsl pemaoTces ¢ UCIOJIb30BaHUEM 3TOTO
HOHSTHA?

9. Ckompko B MPI onepamuii npuema cooOmieHuit Tuna MTouka-Toukah?
Ilepeuncinre 1 OXapakTEpU3YHUTE HX.

10. Yro Takoe KOJUIEKTUBHOE B3aUMOJICHCTBHE BETBEH ITPOTrpaMMBbl?

11. Kak myreM BbI30Ba OJHOM (PyHKLIMH MOKHO OJHOBPEMEHHO IEpelaTh U MPUHSAThH
010K JaHHBIX?

12. Ilepeuncaute npeaonpeneacHHbIE ONlepalluy peAyKunn JaHHbix MPIL
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13. Yro Takoe BupTyanbHas Tornonorus? Kak oHa cBsizaHa ¢ puU3n4ecKol TOMOIOTHEH
BBIUMCIIUTENLHON CeTH/KIIacTepa/KoMIuIeKca?

14. lng yero B MPI-iporpamMmmax MOKHO UCIOJIb30BATh MIPOU3BOAHBIC TUIIBI TAHHBIX ?

15. KakoBo Ha3Hauenue oubnuoreku MPE?

16. Yro moHumMaeTcs MOJ OMEpalMsIMH CIABUTA U IUKIUYECKOTO CABUTa ITaHHBIX?
Kakune QyHkunu 0ObIYHO HCTIONB3YIOTCS ISl UX peaau3aiuu’?

17. Yro Takoe uckimrouaromas peaykius (MPI _Exscan), kak oHa BBITTOJTHSICTCS ?

18. Moxer nu BeTBb HapauiedbHOW IporpaMMmbl ¢ nomousto MPI mepenaBaTh
coobuienus cama cebde?

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

20. JomxHbl 1M aOCOJTIOTHO BCE BETBU MNApaUICNbHOM NPOTrpaMMbl NPUHUMATH
y4acTue B KOJJIEKTUBHOM B3aUMOJICHCTBUU?

21. CKOJIbKO KOHCTPYKTOPOB IMPOU3BOIHBIX THUIIOB peanuzoBano B MPI? Ilepeuncnure
U OXapaKTepu3yiTe ux.

22. YemM paznuuarotcs Tonojoruu MmToph u Mpemerkah?

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

24. Kakue cnocoObl CHHXPOHM3ALMM HCIHOJIB3YIOTCS IPU YAAJEHHOM JOCTYyIE K
namMsTu?

25. Yro Takoe uHTEpP-KOMMYHHMKATOp? Uem 3TO MOHATHE OTIWYACTCS OT TOHATHUS
UHTpa-KOMMYHUKaTopa?

26. Uto Takoe (haiaoBbIi THIT?

27. Yo Takoe MmokHOh 1ipu ynanenHom noctyne namsatu? Kak co3pars okHO?

28. Uto Takoe CMHXPOHHU3ALHUS ¢ OJOKHPOBKAMU MPHU YAAIEHHOM JOCTYIE K MaMsTu?
Kakwue elre cymecTByrOT BUbI CHHXPOHHU3AIUU?

29. Yto Takoe cmemeHue Qaiina? Yem OHO OTIIMYACTCSI OT THIIOBOTO CMEIICHUS?

30. Kakume ¢yHKIMM MOTyT OBITH HCIIOJNB30BaHBI IS MOAM(DUKALNU COCTOSHUS
namsTd MokHah npyroii BeTBu?

31. Ilepeuncaute ocHOBHbIE TpyIIbl PyHKIMH 6nbauorekun MPE.

32. Uem paznuyaroTcs UHIUBUAYATbHBIC U 00IIKe yKa3zaTenu (aiaos?

33. Uro Takoe e-tun? MoXeT 11 B Ka4eCTBE e-THIIa UCIIOJIb30BaThCs 0a30BBINA THUI?

34. Yro Takoe 3a00pHas CUHXPOHHU3AINA?

35. Kakue Tumnsl 1octymna K ¢aitiam cymectBytot B MPI?

36. C noMo1b0 KakuxX (QyHKIHN BBITIOJTHSAETCS CO3/IaHNE HOBBIX I'PYIII BETBEH?

37. Yto Takoe CHHXPOHHU3AIIMS C ITACCUBHBIM aJIpecaTom?

38. Uto Takoe moctymn K ¢aiiay Mo SBHOMY CMEIICHHUIO? SIBISIOTCS JM omneparuu
TaKOT0 JIOCTYTa KOJIJIEKTUBHBIMU?

39. MoHO 1 U3MEHSTH BUJ (aiiia B Mpoliecce BHIMOTHEHUS TPOTrPAMMBI?

Tembl HHIAUBUAYAJBHOIO 3a1aHUsA

NunuBunyansHoe 3aganue Nel

PeanuzoBath anropuTMbl pabOTBI ¢ MacCHMBaMH, HWCIONB3YS IS IMKIOB OJOYHOE,
MUKJIMYECKOoe W OJIOYHO-IIMKIMYeckoe pacmpenenenus. [lpu  odopmienun  paboThI,
MPEAOCTaBUTh OJIOK CXEMBI U KOJI MCXOJIHOTO W pPaclapasuIeIeHHOTO aJrOPUTMOB, CpaBHEHUE
pPa3IUYHBIX TOAXOJOB K  paclpeiesieHuro. YKa3aTh  METOJbl, HCIOJb3yeMbIe IS
npeoOpa3oBaHus ITUKIIOB.
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NunuBunyansHoe 3aganue No2
Peanu3oBath MoOIENh ACHHXPOHHBIX pACHpPEIESICHHBIX CHCTEM Ha JIOOOM SI3BIKE
MIPOrpaMMHUPOBaHUS, JOMYCKAIOIIEM HCIIOIb30BaHUE TAPATIICIBHO UCTIOMHIIOMIUXCS TIPOLIETYP.

NuauBunyansHoe 3aganue Ne3

1. ITokaxuTte, yto N000€ Ga30BOE BHIYMCICHUE MOYXKHO MOIUGPUIMPOBATH TaK, YTO OHO
OyZeT COCTOATH TOJIBKO M3 COOBITHI Tpex rpymi, Send, Receive u Internal.

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

NunuBunyansHoe 3aganue No4
Peanmsyiite pacnpeneneHHbIN alrOpUTM B3aMMOUCKITFOUEHHS B BUJIe paboueit pyHKIuu

NuauBunyansHoe 3aganue No5
CrpoeKTHpoBaTh CUCTEMY, KOTOpasi yJOBJIETBOPSET CIEAYIOIIUM TPEOOBAHUSM:
* He JJOJDKHO OBITh LIEHTPAIM30BAHHON 0a3bl JaHHBIX [10JIb30BATENCH;
* o0mue JaHHBIE AENATCS HA (parMeHTHl (HUKCUPOBAHHON JJIMHBI, KOTOPHIE MBI
OyZeM Ha3bIBaTh YaHKaMU, OT aHIJIMIcKoro ciaoBa chunk — Kycok;
* KaXIpId YaHK JAHHBIX MOXET OBITh JIOCTYIIEH TEM II0JIb30BaTeNsIM, KOTOPBIM
BIIafIeTICI] Pa3pEeIIni JOCTYII,
* KOMMYHHKALIMU MEXAy HpolieccaMd MpoxXoAsT B HeOe3zomacHoil cpene. JIroboii
IOCTOPOHHUH 10JIb30BaTEIh MOKET UNTATh BCE COOOIIEHUI MEX 1y MPOLIECCaMu;
* K@XIbI YaHK MOXeET OBbITh COXPaHEH OTAEIbHO OT JPYTUX, MPOLECC, CO3AABLIMNI
YaHK MOJKET IIPEKPAaTUTh CBOE CYILLECTBOBAHUE.

WnnuBuayanbHoe 3aganue Ne6

1. Peanuzyiite mpocTOi BapuaHT ajJropuTMa CHHXPOHU3AIMH OOJIBIINX JaHHBIX.
2. Peanusyiite alTuTUBHYIO XAII-(QYHKIIUIO C TIOMOMIBIO MMPOJABHHYTOTO aITOpPUTMA.
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6.2. IIlpumepHble BONPOCHI W 3aJaHMs / 331a4U JJISA NPOMEKYTOUYHOM

arTrecranuu
Cemecmp 1

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

IK3aMeHYy

Paznenns! ¥ TeMbl

HpI/IMCpHLIC MPAKTUYCCKHUEC 3aJaHUA

1. llonamue napannenvHvix U pacnpeoeieHHblX cucmem

1.1 Ompenenenue u
0CcOOEHHOCTH
pacupenenéHHbIX CUCTEM

[TpumepHbie TEOPETUUECKUE
BOIPOCHI

1. OcoOeHHOCTH
pacrpeeNicHHBIX CUCTEM

2. OmpenencHue
pacnpeeeHHOW CUCTEMBI
OTKa30yCTONYHUBOCTH B

pacripeneneHHbIX CHCTeMax

1.2 Apxurektypa
napauiCIbHbIX U
pacIpee/IeHHbIX CUCTEM

3. Apxurektypa MKM/J]

4. Apxurektypa OKO/[

5. CepBHCHl pacnpeaeIeHHBIX
cHCTeM

6.  ApXUTEKTypHBIE
pacrpeelIeHHbIX CHCTEM

CTHUJIN

2. llapannenvruoe npoepammuposanue

2.1 IlapannensHble
BbIYUCJICHUA

7. briouHoe pacnapaiienBaHue
IUKIIOB

9. Pa3BepTKa IUKIIOB

10. Bunmer npeoOpa3oBaHus
LIUKJIOB

Peanuzosams brounoe
pacnapaiieiusasue Yyukioe
Peanuzosams npeo6pa306anue YUKIoe

pacuiupenuem cKansipa

2.2 Texuomorus
napauieIbHOTO
MPOTPaMMHUPOBAHUS
CHCTEM C 00IIel IaMAThIO
Ha OpenMP

11. CpencrBa CHHXpOHM3ALUU
norokoB B OpenMD

12. HesiBHas OapbepHas
CUHXPOHH3AIUS
13. OO0mme ©W JOKaJbHBIE

TNEPEMCHHBIC ITOTOKA

HUcnonvzys OpenMP, pearuzosams
napaienbHblil aneopumm

2.3 Ucnons3oBanue
rpa)uIecKux MpoIeCCOPOB

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

2.4 VnTepdeiic nepenaun
coobmenuii MPI

16. BydepuzupoBannas
nepeaavya cooomeHuit

17. KomnextnBHOE
B3aMOJIEUCTBUE BETBEH
MPOrPaMMBbI

18. Mckimoyaromas peyKIus

Peanuzosamo napannenvhwiti 6600

3. Mooenu pacnpedenennvix

cucmem

3.1 Mozuensb
pacrpeneneHHOro
HUCIIOTHEHUSI

19. Monens
KOMMYHHUKAIIMOHHOTO KaHala
20. YmopsmounBaHue COOBITHI

3.2 Jlorngeckoe BpeMs

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

Peanuzosame ancopumm onpedenenus
8pemeHu cobbimuil

3.3 CuHXpoHHOE U
ACHHXPOHHOE MCIIOJIHCHNE

24. ACMHXpPOHHOE UCTIOTHEHNE
25. OMynsmn

3.4 Monenu 0TKa30B

26. OTKa3bl MPOLIECCOB

Hocmpoeﬂue MoOe OMKA308

27. Wepapxus MoJieNnen
HEHCTIPAaBHOCTH
3.5 I'nobanbHOE coctosiHue | 28.  PacmpeneneHHas  cOopka
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Mycopa
29. Pacmipenenennoe
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. Pa3sMelenre ¥ OOHOBIEHUE
PEIUTHK

4.4 Be3onacHOCTh

38. Mopenu KOHTPOJISI JOCTyTIa
39. JIuckpeTHoe YIpaBiCHUE
JIOCTYIIOM

4.5 Cucrtembl XpaHEeHUS
JTAHHBIX

40. Pacnipenenennsie
KIJIaCTepHBIS (haiinoBbie
CHCTEMBI

41. [TupuHTOBBIE CUCTEMBI

4.6 Pactipenenennnie
BBIYHCIICHUS

42. Mopenu pacupeaeaEéHHBIX
BBEIYHCIIEHUH.
43 . KoMIIOHEHTBI METACUCTEMBI

Cocrasutens (u): lrelin6pexep O.A., kaHI. TexH. HayK, AoneHT kadeapsl UBT

(pamunus, unuyuanvt u dondcrnocmes npenooasamens (ei))
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