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1 eap TUCHUTIHHBI.

B pesymbraTe OCBOEHHS JaHHON JUCHUIUIMHBI y OOYYaroIlerocsi JOJDKHBI OBITh
c(OopMHPOBAaHbI KOMIIETEHIIMA OCHOBHOM Mpo(eccCHOHAIBbHOM 00pa3oBaTeIbHON MPOrpaMMbI
OakanaBpuarta (manee - OITOIT): ITK-2.

CopneprkaHre KOMITETEHIMH KaK INIAHUPYEMBIX Pe3yIbTaTOB 00YUEHHS 1O TUCIUILUINHE
cM. Tadymnsl 1 u 2.

1.1 ®opMupyemMblie KOMIIETEHIMH
Tabmuma 1 - ®opMupyeMble TUCIUIUIMHONW KOMITETEHIIUH

Haumenosanue Buna HaunmenoBanue Kon 1 Ha3zBaHue KOMIIETEHIINU

KOMIICTCHIIN KaTeropu (TPyYIIIThI)

(vHugepcanvHas, N

obwenpogeccuonanvras, KOMIICTCHIIMH

npogheccuonanvHas)

npodeccuoHabHas I1IK-2 Crniocoben paspabaTbIBaTh TpeOOBaHMUS,

HPOEKTHPOBATH " peann3oBHIBATh
MporpaMMHOe o0ecTieueHre

1.2 UHauKaToOpbl J0CTHKEHUSI KOMIIETEH Ui
Tabnuna 2 — UHauKaTopsl JOCTHKEHUS KOMIIETEHUIUH, (OpMUpPYyEMbIe AUCIUILTUHON

Kopn u Ha3zBanue Nunukatopsl JIMCUMITIMHBI ¥ IPAKTUKH, (popMHpYOIIHe
KOMITCTCHITUH JOCTHKCHUSA xommereHnmuio OITOIT

xommereHmun o OITOIT
[1K-2 Cnoco0en | IIK 2.1 Ananusupyer K.M.08 IIpoekTupoBaHue u pa3paborka
paspabarbiBaTh TpeGOBaHuUs K WH(POPMAIMOHHBIX CHCTEM U IPOTPAMMHBIX CPEJICTB
TpeGoBaHus, IPOrPaAMMHOMY K.M.08.01 O6beKTHO-OpHEHTHPOBAHHOE

MPOEKTUPOBAHUE U POTPAMMHUPOBAHNE

MPOEKTHPOBaTh U | 00ECIIeYeHUI0
K.M.08.02 IlpoekTrpoBanue u pazpadoTka web-

peaIn30BbIBaTh [IK 2.2 TIpoektupyer N
MIPUIOKEHUN
TpOTPaMMHOC TpOTPaMMHOC K.M.08.03 IIpoekTtupoBanue u pazpadoTka MOOUIBHBIX
obecrnieueHue obecrieueHne pEOKeETH
TIK 2.3 PaspabarbiBaet K.M.08.04 Iapa/ieabHble H pacupeneJeHHbIe
MH(pOPMAIMOHHBIE BBIYHCJIUTEIbHBIE CHCTEMbI
TEXHOJIOTUH, K.M.08.05 CoBpeMeHHbIE TEXHOJIOTUU
IporpaMMHBIE nporpammupoBanust SQL
HPUIIOKEHMS, K.M.08.1B.01.01 Pa3zpaboTka mporpaMMHBIX CPEJCTB
MH(OPMALMOHHBIE Jutst 06paboTKK n3obpakernii / K.M.08./1B.01.02

Pa3zpaboTka MmporpaMMHBIX CPEICTB IS PACIIO3HABAHMUS
obpa3oB
K.M.09.06(ITx) [IpenmuruioMmHas mpakTUKa

CHUCTEMBI 1 CUCTCMBI
HUCKYCCTBCHHOI'O
HHTCIIICKTa

1.3 3nanus, ymMeHus, HaBbIKU (3YB) no qucuunanxe
Tabnuna 3 — 3HaHus, yMEeHUsI, HaBBIKU, (OpPMUPYEMbIE AUCIUILTUNHON

Kon u HazBanue WNnnukaTopsl 3nanust, ymenust, HaBbiku (3YB), popmupyemsie
KOMITETeHIINN JOCTHKCHUS JUCITUTUTHHON

KOMIIETEHIINH,

3aKpETJICHHBIE 3a

JUCIUAIIIINHON




[IK-2 Cnocoben
pa3pabaThIBaTh
TpeOoBaHUS,
[IPOEKTUPOBATH U
pean30BbIBATh
MPOrpPaMMHOE
obecrieucHue

K 2.2
IIpoekTupyer
MPOrPaMMHOE
obecrnieueHmne

K 2.3
PaspabatbeiBaeT
nHpOpMaITHOHHBIC
TEXHOJIOTHH,
MIPOrpaMMHBIC
MIPHUIOKEHUS,
“H(OPMAITMOHHBIC
CHCTEMBI 1
CUCTEMBI
HUCKYCCTBCHHOI'O
HHTEJUICKTa

3HaTh:

- KOMIIOHEHTHI TPOTPaMMHO-TEXHUYECKUX apPXUTEKTYP
MapajvieIbHBIX BEIUUCITUTEIBHBIX CUCTEM;

- BUJIBI TTApaJUIEIN3Ma, YPOBHH paclapaieIiBaHus;

- MOJIeJIb napanieabHOR IIPOTPaMMBI Juist
BBIUMCIUTEIBHON  CHCTEMBI €  paclpeacia€éHHOI
HaMsIThIO;

- OCHOBBl  TPOEKTHPOBAaHHUS,  TOCTPOEHUS U
(YHKUMOHUPOBAHUS PaCTIpEeIeICHHBIX CUCTEM.

Ymers:

- TNPUMEHATh  JIEKOMIIO3MIIMIO,  MPOEKTHPOBAHHE
B3aUMOJCUCTBUM, yKpPYIIHEHHE U  IUIAHHMPOBAHUE
BBIUUCICHUH  NpH  pa3paboTke  mapaieIbHOro

aNrOPUTMA;
- BBUIBIAATH HH(OPMAIMOHHBIE 3aBHCHMOCTH MEXKIY
HUTCpalUAMU HUKIIMIYCCKUX YHAaCTKOB IIPOIpaMMBbI;

- CaMOCTOSITEIbHO HAXOJHWTh AJTOPUTMBI PEIICHUSI
TPEeOYIOIIUXCS JUTSI

3ajad, MIPOEKTHPOBAHUS,

IMOCTPOCHHUA )41 HUCIIOJIb30BaHU pacnpeacaCHHbIX
CHCTEM, B TOM YHCJE€ HECTAHIAPTHBIX U MPOBOIAUTH UX
aHaJIM3.

Baapers:

- cnocobaMu TipeoOpa3oBaHusl [UKIOB IS TUKBUIAIIAN
WH(POPMALTMOHHBIX 3aBUCIMOCTEH MEXKIy UTEpalUsIMH;

- HaBbIKAMU pa3pa0OTK{, KOMOWISIOMM U OTJIAAKH
MapajuIeNIbHbBIX IPOTPaMM;

- HaBBIKAMU OCBOCHUS OO0JIBIIOTO 00beMa MHpOPMALUH

" pCHICHUS 3a1a4 PACTIPEACIICHHBIX CUCTCM.

2 O0BbEM M TPYI0EMKOCTD JUCHHMILIMHBI 110 BUIaM YUYeOHBIX 3aHSTHI.

@®opMBbI NPOMEKYTOYHOM aTTECTALMU.
Tabmuna 4 — O0beM U TPYAOEMKOCTh AUCHIUTUIMHBI IO BUJAaM Y4eOHBIX 3aHATUN

O0BéM
OO0mast TpyI0OeMKOCTb ¥ BUJIBI Y9e€OHOU PabOTHI IO TUCIIUIUIMHE, TPOBOJMMBIC B Pa3HBIX I&?SSEJIMO
popmax o0yueHus
010]0)
1 O0mast TpyJ0eMKOCTh TUCIUIUINHBI 180
2 KontaktHas paborta oOydarommxcsi ¢ mpernoaaBaTenieM (110 BHIAM Y4EOHBIX 3aHSATHIA) 66
(Bcero)
AynutopHas pabora (Bcero): 66
B TOM YHCIIE:
JIEKIINHA 18
MPaKTUYECKUE 3aHSATHSI, CEMUHAPBI 48
B MHTEPAaKTUBHOHN (opme
3 CamocTtosTeabpHas padoTa 00ydarouxcs (BCero) 78
4 TIpomesxyTouHast aTTecTalusi 00y4aroerocs 36
— ok3ameH (7 cemectp)




3. Y4eOHO-TeMATHYECKHMI IJIAH U CO/IeP:KaHNe JUCHUILINHBI.

3.1 Y4yeOHO-TeMaTH4YeCKHIl IVIaH
Tabnuua 5 - YueOHO-TeMaTHUeCcKuii m1aH 04HOM (hOpMBI 00yUSHHS

O6mas TpynoemkocTh @Ogg;Tglﬁ};HéeFO
: Tty | movemowon
= Paznienbl 1 TeMBl AUCUUTUIHHBI YCIIEBAEMOCTH
= 0 3aHATHAM 00
% AyIUTOpH.
2 3aHATUS CPC
P JIEKIL. | PAKT.
Cemectp 7
1. Illonamue napannenvnvix u 10 2 4 4
pacnpeoenenHpIx cucmem
1 1.1 Onpenenenue u 0COOCHHOCTH 3 1 2 -
pacnpenenéHHbIX CUCTEM
2 1.2 Apxurtektypa napauienbHbIX U 7 1 2 4 Ompoc Nel
pacrpeeneHHbIX CHCTEM
2. Ilapannensnoe npozpammuposanue 42 4 16 22
3-5 | 2.1 IlapanenbHbIe BBIYUCICHUS 20 4 6 10 | VngusumyambHOE
3aganue Nel
4-6 | 2.2 TexHoNoOTHs MapaIeT-HOTO 8 - 4 4 Ompoc No2
MPOTPaMMHUPOBAHUS CUCTEM C OOIIEH
namsaTeio Ha OpenMP
6 2.3 Ucnonb3oBanue rpadpuaeckux 6 - 2 4 Ormpoc Ne3
MPOIIECCOPOB
7-9 | 2.4 Unrepdeiic nepenaun coodbmenmnii MPI 8 - 4 4 Ormpoc Ned
3. Moodenu pacnpedenennpix cucmem 35 7 10 18
7- | 3.1 Mogenp pactpeieICHHOTO UCTIOTHEHHMS 10 2 2 6 | UugusuayansHoe
11 3aganue No2
9- | 3.2 Jlornueckoe Bpemst 6 2 2 2
12
10- | 3.3 CuHXpOHHOE M aCHHXPOHHOE 6 2 2 2
13 | ucnonueHue
11- | 3.4 Monenu oTKa30B 4 - 2 2
14
12- | 3.5 I'nobGaapHOE COCTOSIHUE 9 1 2 6 | UnausuayanbHoe
15 3amanne Ne3
4. Pacnpeoenennvie cucmemol 57 18 34
13 | 4.1 KoMMyHHKaIIMOHHAS MTOACHCTEMA 7 4
14- | 4.2 CuaxpoHu3amus 11 4 WNunuBngyansHOe
16 3amanue Ned
15 | 4.3 Permukanusa ¥ KOHCUCTEHTHOCTD 7 1 4
16 | 4.4 Be3omacHoCTh 10 - 2 WupuBupyansHoe
3ananue Ne5
17 | 4.5 Cuctembl XpaHeHHS JTaHHBIX 11 1 2 8 | WunusunyansHoe
3aganue Ne6
18 | 4.6 PacnpenencHHbBIC BEIYUCICHUS 11 1 2 8
TIpoMexxyTouHasi aTTecTarus 36 9K3aMeH
Beero: 180 18 | 48 | 78 36




3.2. Conep:kaHue 3aHATHH 10 BUAAM YU4eOHOM padoThI
Tabnuma 6 — CoaeprkaHue TUCITUTUTMHBI

Ne HaumenoBanue paszzena,
ConeprxaHue 3aHATHSI
/o TEMbI AUCLUILIMHBI
Cemectp 7
Codepotcanue n1eKyuoHHo20 Kypca
1 Ilonamue napannenvhvix u
pacnpeoenennbix Cucmem
1.1 | Onpenencurie u Onpedenenue  pacnpedenennou  cucmemvl. OcobennHocmu
0c00EHHOCTH pacnpeoenenHvlx cucmem: Omcymcmeue ooweu namamu,
pacnpenenéHHbIX CUCTEM omcymcmeue oowux QuU3ULeCcKUx Yacos, ACUHXPOHHAS C6:3b U
ACUHXPOHHOE UCNONHEeHUe, 2eocpaghuieckas yOaleHHOCMb,
A6MOHOMHOCIb U 2eMEPO2EHHOCb, OMKA30YCMOUYUEOCb,
HeOemepMUHU3M. Lenecoobpasnocmo nOCMpoeHUs
pacnpeoenentblx cucmem. Ipumepei. Ipumenenue.
Iapannenvuvie u pacnpeoenenHvle CUCEMDL.
1.2 | Apxurektypa napamiensHeix | Cepsucsi, poau u apxumexmypuvie CHMUIU DPACIPeOeNeHHbIX
U pacrpeeneHHbIX CUCTEM cucmem. Knuenm-cepgep, oonopaneosvie cemu, cepeucHo-
opuenmuposannas apxumexkmypa. Onpeodenenue napaiieirbHol
u pacnpeoenennoii cucmemvl. Ilapannenvhas apxumexmypa:
OKOIl, OKM]], MKOJ], MKM/.
2. Iapannensnoe
npozpammuposanue
2.1 | llapannenvHble BoIUMCIEHUA | Buympennuii  napaineausm.  Pacnapanienuganue — yukios.
Ilpeobpasosanue YUKTL08. Ilpobaembr paspabomxu
napannenbHbix nPocPamm.
3. Mooenu  pacnpeodenennvix
cucmem
3.1 | Mogens pacnpeesieHHOTO Obwee onucanue modenu. Moodenb KOMMYHUKAYUOHHOZ0
HCIIOJIHEHUS kaunana. Cobwimutinoe onucanue. Ynopadouueanue coOblmui.
Omnouienue npuvuHHO20 NPEOUeCmeo8anus
3.2 | Jlornueckoe BpeMs Peanusayus nocuueckux uacos. CranapHoe gpems. Bexkmopnoe
8pems. Ancopummpl pearuzayuu eKMOPHLuIX 4ACO8.
3.3 | CuHXpOHHOE U ACUHXPOHHOE | ACUHXPOHHOE  UCHOIHEHUE. CunxpoHnoe  ucnoaHenue.
WCTIOJIHEHHUE OMynsyUYU CUHXPOHHBIX CUCTNEM ACUHXPOHHBIMU U HAOOOPOM.
Omynayuu
3.5 | I'nobayibHOE COCTOSTHUE Pacnpeoenennasn cobopka Mmycopa. Pacnpedenennoe
obHapyoicenue  mynukog. Pacnpedenennoe  obuapyoicenue
3aseputenus. Quxcayus 2106a1bHO20 COCMOSHUSL
4, Pacnpeodenennvte cucmemot
4.1 | KomMmyHHKannOHHAS Cocmas xommynukayuounou noocucmemvl. Cemu u cemegvie
MoJIcucTeMa mexuonocuu. Mapwpymuzayus u aneopummvl HA 2paghax.
Mesicnpoyeccuviti 0Omen. Yoanennvie 6vi306vl. Koceennvlie
KomMmyHukayuy. Koopounayuss u coznacue 6 2epynnosvix
KOMMYHUKAYUSAX
4.2 | CuHXpOHHU3AIUS Aneopummul  cunxponuzayuu 4acos. Ancopummsl 6v160pa.
Pacnpeoenennoe 63AUMOUCKTIIOUECHUE. Komncencyc.
Pacnpeodenennoe e3aumouckniovenue
4.3 | Pennukanus u Modenv u apxumexmypa Ynpasienus peniuyupoSanHbIMU
KOHCHUCTEHTHOCTb OaHHBIMU. Ilaccuenan u aKmueHas — penauKayuu.




HaumenoBanue paszacia,

ConepxaHue 3aHATHS

n/m TEMBI JIUCIUTITHHBI
Omxazoycmotiyusocms ~ cepsuca  penauxayuu.  Modenu
KoHcucmenmuocmu. Pasmewenue u obrnosnenue penaux

4.5 | Cucremsl xpaHneHus TaHHbIX | Cospemennvie 100X00bl K NOCMPOEHUIO cucmem
pacnpeoenennozo  xpawenus  OamHwvlx.  Pacnpedenenmvie
Ka1acmepHuvle hatinogvle cucmemvl. [lupuneosvie cucmemvi.
Macwmabupyemocmo P2P-cucmem

4.6 | PacnpeneneHubie Brusanue annapamuoti apxumexmypul cemu Ha

BBIYUCIICHHS npou3soOuUmenvHoCmy.  Bausnue  pewaemoin  3adauu  na

npouszeooumenviocmo. MPI.  Pacnapannenusanue 3aday no
sviuucaumenvuiM pecypcam. CunvbHo ceésazanHbvle 3a0a4u U
saoauu. Mooenu  pacnpedenenibix

cmpykmypa
Komnonenmor memacucmemoi

cnabo C653aHHblE

eviuucnenui.  Obwas DYHKYUOHUPOBAHUSL.

Codepoicanue npaxmudecKux 3aHAmuil

1 Ilonamue napannensHvix u
pacnpeoeiennbixX cucnem
1.2 | MogpenupoBaHue Mooenuposanue pacnpedenénnvix cucmem u pacnpeoeieHHbix
ApXHUTEKTypa MapayieNbHBIX | HpoYeccos.
U pacrpeNieIeHHbIX CHCTEM
2 IHapannenvnoe
npozpammuposanue
2.1 | Peanuzanus napannensHbiX | Peanusayus napaniiensHulx yukios, npeoopasosanue yukios.
BBIYUCIICHHS
2.2 | IlpuMeHeHHEe TEXHOJIOTUN Jupexmuswr OpenMP. bubruomexa ¢ynxyuti OpenMP
napaiebHOrO
MPOTPaMMHUPOBAHHS CHCTEM
¢ 00IIeiH MaMsThIO Ha
OpenMP
2.4 | Ucnonb3oBanue unrepdeiica | Qyuxyuu  unuyuanuzayuy,  3a6epuleHusi,  OnpeoeneHusl
nepeaaun coodenuit MPI oxpyoicenus. OOmen coobweHusi Muna «MoYKA-MoUKay.
Ynpagnenue cpymnamu  gemeell U KOMMYHUKAMOPAMU.
Jlunamuyeckoe  nopoowcoenue  gemegei.  IlapannenvHolil
66001661600
3. Mooenu  pacnpedenennblx
cucmem
3.2 | Peanm3zanust anropuTMoB. Hcnonvsosanue  noeuueckozo  gpemenu.  CransipHvie  u
Jloruueckoe Bpemst BEKMOPHBIE YACHL.
3.3 | Ucnonb3oBanue Peanuzayus  cuHXpOHHLIX U ACUHXPOHHBIX — HPUMUMUBOS.
CHUHXPOHHBIX H CunxpoHnuzamopul
ACHHXPOHHBIX TPUMUTHBOB
o0MeHa COOOIIEHUSIMU
3.5 | [locTpoenue anropuTMoB Aneopumm obHapysicenus 3a6epulenus
oOHapy)KEHHS 3aBEPIICHUS
4. Pacnpeodenennsie cucmemot
4.2 | Peanuzauusi CHHXpOHU3ALHMS | A1eopummbl 3aUMOUCKIIOYEHUS.
4.5 | PactpenencHHOE XpaHCHHE Cunxponuzayusi 601vbuux 06vLEeKmos
4.6 | PacnpeneneHubie Cpasnenue Mooeneil  pacnpeoeneHHbIX BLIYUCTICHU.
BBIYUCIICHUS Pacnapannenrusanue 3adau.




n/n

No Haumenoanue pazaena,
TEMBI JUCIIATUIHHEI

ConepxaHue 3aHATHS

ITpomexyTOUHasA aTTECTALUS — 3a4em ¢ OYeHKOU

4 TlopsizoKk OlEeHMBAHUSI YCNEBAEMOCTH H

chopMUPOBAHHOCTH

KOMIIeTeHU M 00y4aoierocss B TeKyleid 1 mMpoMesKyTOYHOM aTTeCTAIUMN.
JIJ1sl TIOJIOKUTENLHOW OICHKH TI0 pe3yJbTaTaM OCBOCHHS JIMCHIUIUIMHBI 00y4aroIieMycs

HEOOXOJMMO BBINIOJIHUTh BCE YCTAHOBIICHHBIE BHIBI y4eOHOW paboThl. OICHKAa pPe3ysIbTaToOB

paboThl oOy4arorierocst B 6amiax (Mo BuaaM) MpuBeeHa B Tadymie 7.

Tabauia

- bamnpHO-peHTUHrOBast

obyuatoutuxcs o sujaam (bPC)

OIICHKa PpE3yJIbTaTOB

ydeOHOH  PabOThI

VYuebHas padbora |Cymma  |Bumer u pesymeratel  |OICHKA B aTTECTAlUN Bamer
(BUBI) O6amtoB  |y4eOHOU pabOTHI (17 Henmenp)
Tekymas yuebnas |60 Jlexmmonnsle 3anatus 0,5 6aniaa nocemeHue 1 JIEKIIMOHHOTO 3-6
paborta B cemectpe (KOHCTIEKT) 3aHATHS
(ITocemienue (12 3ansTuit)
3aHATHUH 110 IIpaxkTuyeckue 1 6ann - nocemenue | MpakTUIECKOTO 12-24
pacmucanuio u paboTHI (0TYET O 3aHATHSA U BBIIOJIHEHHE paboThl Ha 51-65%
BBITIOJTHEHHE BBITIOJTHEHUU 2 6anja — noceneHue 1 3aHATHA U
3a1aHHil) MPaKTHYECKOM CYILLECTBEHHBIN BKJIa]] Ha 3aHATHU B paboTy
pabortsr) (12 paboT). |BCei rpymiibl, CAMOCTOSTEILHOCTD U
BEITIOJTHEHNE paboTsl Ha §5,1-100%
WunuBuayansHele 3a onno U3 :
3a1aHus (OTYET O 2 6asua (BeimostHeHO 51 - 65% 3amanuii) 12-24
BBIMOJTHCHUH 3 6aJua (BhIMONTHEHO 66 - 85% 3amaHuii)
WHIUBUIYATbHBIX 4 6anaa (BeimosHeHO 86 - 100% 3amanuii)
3aganmuii) (6 pabor)
Omnpocsl (4 onpoca) |1 6asa (MOporoBoe 3HAYCHUE) 4-6
1,5 6anaa (MakcHMaabHOE 3HAYEHHE)
HToro mo Tekyuieii padore B cemecTpe 31-60
IMpomexyrounast |40 Tecr. 10 6ayut0B (ITOPOTOBOE 3HAYCHUE) 10-20
aTTecTanus 20 6anyioB (MaKCUMaJIbHOE 3HAYCHUE)
(sx3amen) Pemenue 3axaumn. 10 6a/10B (ITOPOTOBOE 3HAYCHUE) 10-20
20 6anyioB (MaKCUMaJIbHOE 3HAYCHUE)
HTOro no npoMexxyTo4Hoi aTTecTanuu (IK3aMeHy) 20-400.
CymMmapHasi olleHKa 10 JMCHHIIHHE: CymMma 6artoB Tekymieil u mpomexyTouHoit arrectramuu 51 — 100 6.

B npomexyTouHOW arTecTaluu OlEHKa BbICTaBiseTcs B BegoMocTh B 100-OammbHON
IIKaje ¥ B OyKBEHHOM dKBUBaJieHTe (Tabnuia 8)
Tabnuna 8 — Coornecenue 100-0anabHOMN MIKaIbl 1 OYKBEHHOTO SKBUBAJICHTA OLIEHKU

YpoBHU OCBOEHUS Ox3amen 3auem
Cymma HabpanHbIX - =
a0 JHACLUIUIMHBI U Oyenka byxeennwiii axeusanenm byxeennuwiii
KOMIIETEHITII IKBUBAICHM
86 - 100 [TposBUHYTHIN 5 OTJIMYHO
66 - 85 [ToBbIIIIEHHBIH 4 XOpOIHIOo 3auTeHo
51-65 [ToporossIit 3 YIOBJIETBOPUTENBHO
0-50 IlepBbIit 2 HEYJIOBJIETBOPUTEIBHO He 3aureno

S  MarepuajabHO-TeXHHYECKOE,

MeToAn4YecKoe odecnedeHue AU CIMILINHBI.
5.1 YueOHas sureparypa

NMporpaMMHoOe M Yy4eOHO-




OcHoBHasi yueOHasi IuTEpPaTYpa

MansiBko, A. A. IlapamienbHoe NporpaMMUpPOBAHUE HA OCHOBE TexHOJoruii OpenMP,
MPI, CUDA : yueGHOE mocoOue /i akajgeMudeckoro OakanaBpuarta / A. A. MansBko. — 2-¢
u3l., ucrnp. u jpon. — MockBa : M3parensctBo IOpaiit, 2019. — 129 c. — (Beicuee
obpazoBanue). — ISBN 978-5-534-11827-8. — URL: http://biblio-online.ru/bcode/446247. —
Tekcr : 37eKTpOHHBIN

babuues, C. JI. Pacnpenenennpie cucrteMbl : ydeOHoe mocoOue st By3oB / C. JL
babuues, K. A. KonbkoB. — Mocksa : M3narensctBo IOpaiit, 2020. — 507 ¢. — (Bricuiee
obpaszoBanue). — ISBN 978-5-534-11380-8. — URL.: http://biblio-online.ru/bcode/457005. —
Tekcr : anextponnsiii // DbC FOpaiit [caiir].

JomosHuTeIbHAS YUeOHAsl JIUTEpaTypa

Tpodumos, B. B. Anroputmuszaius u nporpaMMUpoBaHue : yueOHUK 17 By30B / B. B.
Tpodumos, T. A. ITaBnoBckas ; mox penakuueit B. B. Tpodumoa. — Mocksa : M3gaTenbcTBoO
Opaiit, 2020. — 137 ¢. — (Bwricmiee oopazoanue). — ISBN 978-5-534-07834-3. — URL.:
http://biblio-online.ru/bcode/452333. — TekcT : 3NeKTPOHHBIH

Craceimue, B. M. Ba3bl JaHHBIX: TEXHOJOTHH JIOCTYIA : y4eOHOE MocoOue JUIsl BY30B /
B. M. Cracpimun, T. JI. Craceimmua. — 2-¢ u3f., ucnp. u jgorn. — Mocksa : M3mpareiabcTBo
FOpaiit, 2020. — 164 c. — (Bricumiee ob6pazoBanue). — ISBN 978-5-534-08687-4. — URL:
http://biblio-online.ru/bcode/463499. —TeKcT : 31IE€KTPOHHBIIA.

3amsatuHa, O. M. BoluncnurenbHble  CUCTEMBI, CETH U  TEJICKOMMYHUKALIUH.
MonenupoBanue cereil : yuebHoe mocobue mns By3oB / O. M. 3amaruna. — Mocksa :
UznatensctBo HOpaiit, 2020. — 159 ¢. — (Bsicuiee obpazoBanue). — ISBN 978-5-534-00335-
2. — URL: http://biblio-online.ru/bcode/451319.— TekcT : 37€KTPOHHBIIA.

5.2 MarepuajbHO-TeXHUYeCKOe M NpPOrpaMMHoe olecredyeHue

AUCHUIIJINHBI.

VY4eOHble 3aHATHUS 0 AUCHUIUIMHE NMPOBOAATCS B yueOHbIX aynutopusx KI'TIM ®I'BOY
BO «KemI['Y»:

610 YueGHast aynutopust (MyJIbTUMEINITHAS )JIsl IPOBEICHHUSI: YueOnsIit kopiryc Ned.
- 3aHATUH JEKIMOHHOTO THIIA,
- TEKYLIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALlUU. 654079, KemepoBckast

Crieunanusuposannas (yuednas) Mebesib: 0cka MenoBast, Kapeapa, CTombl, CTYIbs.  |o6nacTh, r. HOBOKy3HEIIK,
O0opynoBaHue IJIsl IPe3eHTAIMM Y4eOHOr0 MaTepuaJia: CTalliOHAPHOE - KOMITBIOTED,
9KpaH, MPOEKTOP.

Hcnoan3yemoe nporpammuoe odecrneuenne: MSWindows (MicrosoftimaginePremium
3 year no cyOnuuensnonHomy jorosopy Ne 1212/KMP or 12.12.2018 r. mo 12.12.2021
r.), LibreOffice (cBobomno pacnpoctpansemoe [10), FoxitReader (cBoGomHO
pacmpoctpansiemoe  [10), Firefox 14 (cBobGomHo  pacmpoctpansemoe I10),
SAunexc.bpaysep (oreuecTBeHHOE CBOOOHO pacnpocTpansemoe [10).

HnTepHer ¢ obecneyennem aocryna B JUOC.

np-kT Merannypros, 1. 19

502 KomnboTepHbIii KiIacc. VY4aebnb1il Kopiryc Ned.
YuebHas ayauTopus (MyJIbTUMEIUITHAS) U IPOBEACHUS:

- 3aHATUH JEKIMOHHOTO THIIA; 654079, Kemeposckas

- 3aHATUI CEMHUHAPCKOTO (MMPAKTHYECKOT0) THIIA; o6nactk, r. HoBoky3Helk,

- 3aHATHI 1a00paTOPHOTO THIIA,

- TPYNIIOBBIX ¥ MHIUBUAYATBHBIX KOHCYIbTAIIHIA;

- CaMOCTOSITEIILHOI paOoThI;

- TeKYILET0 KOHTPOJIS ¥ IPOMEKYTOUHON aTTeCTallUu.
CnenuanusupoBaHHas (yueOHasi) me0edb: JOCKAa MEJOBAas, CTOJIbI KOMIIBIOTEpPHBIE,
CTYJbSL.
OOopynoBanne [JJsi Tpe3eHTAMM Y4eOHOr0 MaTepHMala. cmayuoHapHoe -
KOMIIBIOTEP, IKPaH, IPOEKTOP, HAYIIHUKH.

np-kT Merannypros, 1. 19




JlaGopaTopHoe 000pyI0BaHHe: CTAMOHAPHOE — KOMIIBIOTEPHI Juisi oOywatommxcs (16
IIT.).

Hcnoaws3yemoe nporpammuoe ooecieuenne: MSWindows (MicrosoftimaginePremium
3 year mo cybmmmeH3noHHOMy goroBopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021
r.), LibreOffice (cBobomuo pacmpoctpansemoe I10), Mpich 2 (cBobomnO
pacmpocrpansemoe I10), Microsoft Visual Studio (Microsoft Imagine Premium 3 year mo
cyommnersnoHHoMy fnorosopy Ne 1212/KMPort 12.12.2018 r. mo 12.12.2021 1.).
HurepHer ¢ od6ecneyenuem aoctyna B IUOC.

5.3  CoBpemeHnHble  mnpodeccMOHAIbHBbIE  0a3bl  JAHHBIX H

l/IH(l)OpMaHl/IOHH])Ie ClIpaBOYHbBIC CUCTEMBI.

epeyens CIIB/l u UCC no nucumniuinae

1. CITForum.ru - on-line OubnuoTexka CBOOOAHO JOCTYIHBIX MAaTEPHAIOB IO
UH(OPMAIIMOHHBIM TEXHOJOTHIM Ha pycCKOM si3bike - http://citforum.ru

2. Hayunas snextponnas 6ubnmoreka eLIBRARY.RU — kpymueitmmii poccuiickuii
WH(OPMAIIMOHHBIA TMOPTadl B OOJACTH HAyKW, TEXHOJOTHUH, MEIWIMHBI W 00pa3oBaHUS,
coaep Kaluii pedeparsl U MOJHBIE TEKCTHI - WWW.elibrary.ru

6 Hnble cBeaeHus U (MJIM) MaTepHAJIbI.

6.1.IlpuMepHbIE TeMBbI MUCbMEHHBIX Y4eOHBIX PadoT
Tembl onipoca

Onpoc Nel

VcnionHeHne HeCKOJIBKUX paclpeieIeHHbIX IPOLIECCOB
KinnenT-cepBepHas apXUTeKTypa

[TapannenpHas cucrema

Pacnpenenennas cucrema

Krnaccudukanus napayienbHbIX CUCTEM

OKOUI

OKM/]

Apxurekrypa MKM/J{

Ompoc Ne2

1. Ilepeuncnure coctaBHble yacTu TexHoioruu OpenMP.

2. C nomouibio Kakoi TUPEeKTUBHI (TUPEKTUB) CO3AI0TCS HOBbIE MapaiesibHble 0071acTH
IpOrpammsl?

3. Uto Takoe KpUTHYECKAsI CEKLUS TPOTPaMMBbI?

4. KakuM 00pa3oM MOXHO YCTaHOBHTH HY)KHOE KOJIHYECTBO IOTOKOB JUISI CO3TaHUS
odepeHON MmapauiebHON 00acTh?

5. Kak obGecrneuuTh BBINIOJNIHEHHE (parMeHTa MapayljieIbHON 00JIaCTH TONBKO TIIaBHBIM
MIOTOKOM?

6. Kakas ommmsa gupexktuBel OpenMP for wucnomnm3yercss mist ykasaHus crocoOa
pacmpeeneHuss uTepauil IUKIa MeX 1y MOTOKaMu NapasuieabHoi obmactu?

7. Uro Takoe deadlock? Kakum mpaBuiaaM HYXHO CJ€A0BaTh, 4TOOBI H30€XKAaTh
BO3MOKHOCTH TIOTIaIaHus MapajuiesibHoi porpammsel B deadlock?

8. Uro Takoe cBeaeHue AaHHbIX? Kakue omiuu M B KaKUX JAUPEKTUBAX HUCHOJIB3YIOTCS
JUTSI BBITIOJTHEHUS CBEACHUS?

9. Uto nenaer nupextuBa OpenMP threadprivate?

10. Kak oOecrneunTh BBIOJHEHHE (parMeHTa NapayIeNbHOW 00JacTH IMOTOKOM C
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http://citforum.ru/
http://www.elibrary.ru/

MaKCHUMaJIbHBIM HOMEPOM B JAHHOM MapajuienbHOM o01acTu?
11. JInsa yero ucnonb3yetcs onuus firstprivate? Uem oHa oTiiMyaeTcss OT ONIMIA private u
lastprivate?
12. Yro Takoe BIIOKCHHAs IMapajlielibHas 00JIacTh MporpaMMbl? B Kakux ciydasx ee
HEJL3S CO31aTh?
13. YUto Takoe HesBHas OaphepHas cuHXpoHu3anus? C MOMOIIBI0 KaKUX CPEICTB €€
MO>XHO OTMEHUTH?
14. Jlns dero ucnonb3yroTcs aupekTuBbl OpenMP sections m section? Yrto pgemaer
Ka)KIasi U3 3TUX TUPEKTUB?
15. Ilepeuncnute Bce cpeAcTBa CUHXPOHU3ALUH 1OTOKOB B OpenMP.
16. Ilepeuncnure BO3MOXHBIE CHOCOOBI pacHpeAeNeHUS HTEpaluil LUKIa MEXIY
OTOKAMH.
17. Yro nenaet mupexktuBa OpenMP atomic?
18. B ueM cocTout pazianure MeX1y OOIKMMHU U JIOKaIbHBIMU IEPEMEHHBIMU MTOTOKA?
19. C mnoMompi0 KakuxX CpEIACTB MOKHO OTPaHHUYUTh TJIYyOMHY BJIOKEHHOCTH
napajuieNIbHBIX 0o0acTel mporpaMmbi?
20. Ot 4ero 3aBUCHUT PaBHOMEPHOCTH 3arpy3KH MPOIIECCOPOB/SIEp CHCTEMBI C OO0IIen
NaMATbIO?
21. Kakum oOpa3oM ¢yHKIUS, BBI3bIBa€Masi M3 IapajuICIbHON IMPOrpaMMBI, MOXKET
BBISICHUTB, B TIOCJIEIOBATEIBHON WM MApajlIeIbHONW 001aCTH OHA BBITIOIHICTCS ?
22. Kak o0ecreuuTh BHIOJHCHHE (PparMeHTa napauieIbHOW 00JIaCTH B TOYHOCTH OJTHUM
MOTOKOM?
23. Kakoe 3HaueHue OyJeT HMMeThb IepeMeHHass count B pe3yibTaTe BbIMOIHEHUS
(dparmMeHTa napauieabHOI NPOrpaMMmBbl:
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

KOJINYECTBO MOTOKOB SIJIpa, BHITOIHAEMOT0 rpaduyeckum mporeccopom?

3. Ilepeunciure BUABI M XapaKTEPUCTUKU MTAMATH, TOCTYIHON n3 nporpamMmsl GPU.

4. Kak ykazarb Tpebyemoe pasmenieHue nepemenHoit B namsatu GPU (peructposoii,
paznensieMo, rmo0anbHOM, TaMsITH TEKCTYD,...)?

5. Ilepeuncnure BUABI U XAPAKTEPUCTHUKHU MMAMSATH, JOCTYNMHOM u3 nporpammsl CPU
IIpU UCOJIb30BaHuM apxuTeKTypsl CUDA.

6. Ilepeuncnure BCTPOECHHBIE BEKTOPHBIE THUIBI JAHHBIX pacmiupeHus s3bika C U
OOBSICHUTE CMBICT UX HAUMEHOBAHUI.

7. Kak B nporpamme ju1st CPU obecnieunTh CHHXpOHU3ALUIO ¢ riporpammoit 1iast GPU?

8. Eciu k ogHomy CPU monkiodeHO HecKoIbKO BuaeokapT NVidia apXUTEKTypsI
CUDA, 10 kakuM 00pa3oM MOYKHO OOECIIEYUTh UX OJHOBPEMEHHYIO 3arpy3Ky?

9. Ilepeuncnure BuAbBI U Xxapakrepuctuku namsata GPU, mocTymHoN M3 mporpaMmbl
OCHOBHOTO IIpOLECCOpA.

10. Kakue orpanndeHust HaloXeHbl Ha (DYHKIUU, KOTOPbIE JODKHBI BBHITOIHATHCSA Ha
GPU?

11



11. Yto Takoe mynbTunpoueccop B repmunosnorun CUDA?

12. Kakue orpaHuueHHs HaJOXKEHbl Ha (DYHKIMH, BBINOJHSIEMbIE B TrpaduyecKoM
npoteccope?

13. Kak omnpenenuTh BEpPCHI0O W TEXHHUUYECKHE XapaKTEPUCTHKH TpadudecKoro
nponeccopa NVIDIA?

14. Tlepeuncanre ¥ oXapaKTepHU3yiTe TPyIbl OMONMMOTEYHBIX (GyHKIHHA Run-time
oubmuoreku CUDA.

15. Yro Takoe ceTka, 6J10K, MOTOK B TepmuHOoI0run CUDA?

16. Urto Takoe tumn gagueix dim3?

17. KakoBa MakcuMasbHas pa3MEepHOCTh CETKU B OJ0Kax?

18. Ilepeuuciute u oOxapakTepusyirTe (YHKIMM KOMIOHEHTOB IPOTPAMMHOTO
obecneuenus CUDA.

19. Kakyro mozens napawienusma peanusyet apxutekrypa CUDA?

20. Yto nenaet npenpoiieccop nvec?

21. MoXHO 1M TONYYUTh YKa3aTrelb Ha (PYHKIIMIO, BBHIMIOJHSAEMYIO TIpaduueckum
npoieccopom?

Ompoc Ne4

1. Kakue BUIpl BUPTYaIbHBIX TOMOJIOTHI MOKHO pEaln30BbIBATh C UCIOJIb30BAHUEM
MPI1?

2. Yrto Takoe OapwepHas cunxponmsanus B MPI? Kakue emie Buabl CHHXpOHU3ALUU
CYILIECTBYIOT B crangapre MPI-17

3. Ilepeuncnute OCHOBHBIE TpynIbl GyHKUMN crangapTa MPI-1.

4. Moxer mu MPIl-nporpamMma, BBINOJIHAOMIAACS HAa MHOTOSJIEPHOM  Y3I€,
UCIOJIBb30BaTh Bee ero siupa? U ecinu 1a, To Kakum oOpazom?

5. YTo Takoe mojabp30BaTeNIbCKasi onepanus peayKuun?

6. UeM paznnyaroTcs pa3mMep U NPOTSHKEHHOCTh TUIOB 1aHHbIX MPI?

7. Yto Takoe OydepusoBaHHas repeaaya cooOUeHU?

8. Uro takoe kommyHukarop? Kakue npobiemMsl pemaroTcsi ¢ UCIOIb30BaHUEM 3TOTO
NoHATUA?

9. Ckompko B MPI onepamuii npuema cooOmeHuidt Tuma MToYka-Toukah?
[Iepeuncinre U 0OXapakTEPU3YyUTE UX.

10. YTo Takoe KOJUIEKTUBHOE B3aUMOJECHCTBHE BETBEN TPOrPaMMBbI?

11. Kak myreM BbI30Ba OJJHON (PYHKLMU MOKHO OJHOBPEMEHHO NEpPEeAaTh M MPHHATH
0JIOK JTaHHBIX?

12. Ilepeuncaure npenonpeaesIeHHbIe ONEpAlK peayKuun qaHHeix MPILL

13. Uto Takoe BupTyasnbpHas Tonosiorusi? Kak oHa cBsizaHa ¢ pu3MUECKOU TOMOJIOTHEH
BBIYHCIIUTEILHON CeTH/KilacTepa/KoMIuiekca?

14. J{ns uero B8 MPI-nporpammax MOKHO MCIIOJIB30BATh ITPOU3BOIHBIE TUIIBI JAHHbBIX?

15. KakoBo Ha3Hauenue 6ubnuoreku MPE?

16. Uto noHumaercs moJ OINepanusMU CIBUra M LUKJINYECKOTO CIABUTA JTAHHBIX?
Kakue ¢pyHKIMN 0OBIYHO MCIIONB3YIOTCA U1 MX peanu3anun’?

17. Yro Takoe uckmouatomas peaykius (MPI _Exscan), kak oHa BBITIOJIHSIETCS?

18. Moxer 1M BeTBb MapauieibHOM Mporpammbl ¢ nomouipio MPI nmepenaBath
coo0b1eHus cama cede?

19. Kakue onepanuu pacChbUTKH B cOOpa TaHHBIX peann3oBaHbl B MPI?

20. JlomxHbl 1M aOCOMIOTHO BCE BETBU MNapaUICNbHOM NPOTrpaMMbl NPUHUMATh
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ydacTue B KOJJIEKTUBHOM B3aUMOJIEHCTBUU?

21. CKOIBKO KOHCTPYKTOPOB IIPOU3BOIHBIX TUIIOB peann3oBaHo B MPI? Ilepeunciure
U 0XapaKTEpU3YUTE UX.

22. Yem paznuyarorcs Tonosioru MmTop’h u Mpemerkah?

23. Yro Takoe Bup ¢aiina? [y 4ero ucnoyib3yercs 3To MoHATHE?

24. Kakue cnocoObl CHHXPOHM3AIMM HCIOJB3YIOTCS NpPU YAAJCHHOM JOCTYyIE K
naMsaTu?

25. Uto Takoe HMHTEp-KOMMYHHUKATOp? UeMm 3TO MOHATHE OTJIMYAECTCS OT IMOHATUS
UHTpa-KOMMYHHUKaTopa?

26. YUro takoe (aiinoBerii TH?

27. Yro Takoe MOKHO N nipu ynaneHHoM goctyne namatu? Kak co3nats OkHO?

28. Yto Takoe CHHXpPOHHM3ALUS ¢ OJOKUPOBKAMHU MPH YIAIEHHOM JOCTYIE K HaMATH?
Kakue e1e cyiiecTByoT BUbl CHHXPOHHU3ALUU?

29. Yto Takoe cmemeHue Qaitna? Yem oHO OTIHYAETCS OT TUIIOBOTO CMEILIEHHUs?

30. Kakue ¢yHKUMH MOTYT OBITh HCIONB3OBAHBI I MOAM(PHUKAIUU COCTOSIHHS
namatu MokHa'h npyroii BeTBu?

31. Ilepeuncnaute OCHOBHBIE TPYIIbI PyHKIMM Onbmuorexkn MPE.

32. Yem paznuuaroTcsi HHANBUIYaIbHBIE U 00IINE yKa3aTenu (Haiion?

33. Yro Takoe e-tur? MOXeT JIn B KAUECTBE €-THIIa UCIIOJIb30BaThCsI 0a30BbIi THII?

34. YUro Takoe 3a00pHasi CHHXpOHHU3ALH?

35. Kakue Tunsl goctyna Kk ¢aiinam cymectsyor B MPI?

36. C noMoIb0 KakuX (QYHKIIMA BBHITIOTHSAETCS CO3/IaHUE HOBBIX IPYIII BETBEH?

37. Uto Takoe CHHXPOHU3ALUs C IACCUBHBIM aJIpecaTom?

38. Uro Takoe noctyn K (ailily mo SIBHOMY CMeEIIeHUI0? SIBIISIOTCS JM ONEeparuu
TaKOIo JOCTYIa KOJUIEKTUBHBIMU?

39. MoxHO 11 U3MEHSITh BUJ (aiiia B MPoLiecce BHIMOIHEHUS TPOTrpaMMBbl ?

Tembl HHIAUBUAYAJBHOI0 3a/1aHUS

NunuBunyansHoe 3aganue Nel

Peanu3oBaTh anropuTMbel pabOTHI C MAacCHBaMM, HCIONb3yd s LHKIOB OJOYHOE,
MUKIUYEeCKOoe ©  OJIOUHO-IMKJINYecKoe pacmpenenenus. llpu  odopmiuenun  paboThI,
MPEIOCTaBUTh OJIOK CXeMBbl M KOJI MCXOAHOTO U pacmapauieIeHHOTO alrOpUTMOB, CpPaBHEHUE
pa3IMYHBIX MOAXOJAOB K  paclpeiesieHuIo. YKa3aTb  METOJAbl, HUCIOJb3yeMble s
npeoOpa3oBaHus IUKIIOB.

NupuBunyansHoe 3amanue Ne2
PeaJ'II/ISOBaTB MOICJIb aCI/IHXpOHHBIX pacnpegleneHHHX CHUCTCM Ha J'IIO6OM SA3BIKC
MpOrpaMMHUPOBaHUs, AOMYCKAIOIIEM HCIOJb30BaHUE NapaJIeIbHO UCTIOMHSIOUIUXCS IPOLEYP.

NunuBuayansHoe 3aganue Ne3

1. IMokaxwuTte, uyTo M0OOOE 0a30BOE BHIYMCICHHWE MOKHO MOIU(MUIIMPOBATH TaK, YTO OHO
OyZIeT COCTOATh TOJBKO U3 cOOBITHI Tpex rpymi, Send, Receive u Internal.

2. Hanummre kakoi-mu60 anroputM Announce U3BEIICHH O 3aBEPIICHUH BHIYUCIICHHUS.

NuauBunyansHoe 3ananue Ned
Peanu3yiite pacnpeneneHHbIN alrOpyUTM B3aUMOUCKITIOUEHHS B BUJie paboueit pyHKIuu
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NunuBunyansHoe 3ananue Ned

CrpoeKTHpOBaTh CUCTEMY, KOTOPasi yJOBIETBOPSIET CICAYIOIIMM TPEOOBaHUSIM:

* HE JIOJDKHO OBITh IEHTPATN30BAaHHOW 0a3bl JaHHBIX MMOJTH30BATEIICH;

» oOuiye naHHble NeisaTcsl Ha (parMeHThl (UKCUPOBAHHOM JIMHBI, KOTOPBIE MBI

6yz[eM Ha3bIBaThb YaHKaMH, OT aHrmickoro ciosa chunk — KYCOK;

® Ka)K,I[BIfI YaHK JaHHBIX MOXCET OBITE AOCTYIICH TEM II0JIb30BaTCIAM, KOTOPBIM
BJIaaciicl pa3pCiinia J0CTYII;

* KOMMYHHUKAIIMM MEXIYy IpoleccaMu MNpoXoAsT B HeOezomacHOM cpene. JIro0oii

MIOCTOPOHHUH MMOJIb30BATEIh MOXKET YUTATh BCE COOOIIEHUI MEXTy TPOLIECCaMU;

*  KaXIbld YaHK MOXKET OBITb COXPaHEH OTHEIbHO OT APYTUX, MPOLECC, CO3JaBLIMMI
YaHK MOXET IPEKPATUTh CBOE CYIIIECTBOBAHHUE.

WNunuBunyansHoe 3ananue Neb

1. PeanusyiiTe mpocTOi BapHaHT alropuTMa CHHXPOHU3AIUH OOJBIINX JTaHHBIX.
2. Peanu3yiite aiIuTUBHYIO X3I-(PYHKIIHIO C IOMOIIBIO TPOJBUHYTOTO aJlFOPUTMA.

6.2. IlpumepHble BONPOCHI W 3aJaHMs / 331a4U JJI NPOMEKYTOUYHOM

arTrecralmumu
Cemecmp 1

Taﬁ.lmua 9 - HpI/IMeprIe TCOPETHYECCKHUE BOIIPOCHI M NMPAKTHYECCKHE 3a/JaHUA K

IK3aMeHy

Pa3nesnsl 1 TeMbI

HpI/IMepHLIG MPAKTHUYCCKHUC 3aTaHUA

1. Ilonsmue napaiilejlbHblx upacnpedeﬂeHHblx cucmem

1.1 Omnpenenenue u
0COOCHHOCTH
pacrpeIeIEHHbIX CUCTEM

[TpumepHbIe TEOPETHUECKUE
BOTIPOCHI

1. OcobenHoctu
pacnpeneneHHbIX CHCTEM

2. OmpeneneHue
pacrnpeieIEeHHOW CUCTEMBI
OTKa30yCcTOMYNBOCTD B

pacnpeacJICHHBIX CUCTEMax

1.2 Apxutektypa
napauieIbHBIX U
pacrpeneneHHbIX CUCTEM

3. Apxurektypa MKM]J]

4. Apxurextypa OKO/{

5. CepBHCBHI pacIpeneneHHbIX
cucTeM

6.  ApXUTEKTypHBIE
pacrpeelleHHbIX CHCTEM

CTHUIN

2. llapannenvnoe npospammuposanie

2.1 IlapannenbHbie
BBIYUCJICHUA

7. BnouHoe pacnapaiieiuBaHue
IIUKJIOB

9. Pa3zBepTKa IUKIIOB

10. Buael  npeoOpa3oBaHUS
ITUKJIOB

Peanuzosamo onouHoe
pacnapajiieiueanue YyuKkioe
Peanuzosams npeo6pa306aﬂue YUKI106

pacwuperuem cKauapa

2.2 Texuomorus
MapauIeIbHOTO
NIpOrpaMMHUPOBaHUSA
CHCTEM C 00IIel aMAThIO
Ha OpenMP

11. CpencrBa CHHXpOHHM3ALHU
norokos B OpenMD

12. HesBras OapbepHas
CHHXPOHM3AITUSL
13. OOmme © JIOKaJIbHBIE

TNCPEMCHHBIC IMOTOKA

Hcnonwvzys OpenMP, pearuzosams
napanieibHslil aneopumm

2.3 Mcnionp3oBaHne
rpadUIeCKUX MPOIIECCOPOB

14. CeTtka, OJIOK 1 ITIOTOK
15. Orpanndenus Ha (GYHKIHH,
ucnonausemeie Ha GPU
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2.4 Untepdeiic nepenaun
coobmenuiit MPI

16. Bydepuzupoannas
repeaada cCoOOOIIeHMI

17. KomnextusHoe
B3aUMOJICUCTBUE BETBeH
MPOTPaMMBI

18. Vckmmroyaromiasi pexyKuus

Peanuzosamo napannenvhwiti 6600

3. Mooenu pacnpedenennvix

cucmem

3.1 Mopenb
pacrpeneacHHOro
HCIIOJIHEHMS

19. Monenn
KOMMYHHKAIIMOHHOTO KaHaja
20. YmopsmounBaHue COOBITHI

3.2 Jlorngeckoe BpeMs

21. Jloruueckue 4achl
22. CkamnsipHOe BpeMs
23. BekTopHOE BpeMs

Peanuszosamev  anecopumm onpedenenus
spemenu cobvimuil

3.3 CuHXpOHHOE 1
ACHHXPOHHOE UCIIOJIHEHHE

24. ACHHXpOHHOE HCIIOTHCHHE
25. Omynsaun

3.4 Mopenu 0TKa30B

26. OTKa3bl MPOLECCOB
27. Uepapxus
HEHCIIPABHOCTH

MozeJIen

Hocmpoenue MOoOenu OmKa308

3.5 I'mobanbHOE COCTOSIHHE

28. Pacmpenenennas  cOopka
Mycopa

29. Pacmipenenennoe
0OHapyKCHHE 3aBEPIICHUS

30. ®@wukcanmsa 1I0OATEHOTO

COCTOSAHUA

4. Pacnpedenentvle cucmemul

4.1 KommyHUKalmoHHas
noJcucTeMa

31. Anroputmsl Ha Tpadax
32. Y aneHHbIe BHI30BEI

4.2 CuxpoHu3auus

33. AropuTMbl CUHXPOHH3AIUU
4acoB

34. Pacnipenenennsie
B3aUMOUCKIIIOUECHHUS

Peaﬂus’auuﬂ anleopumma CURXpOHU3ayuu

4.3 Perutukanus u
KOHCHUCTEHTHOCTH

35. IlaccuBHas pemivKanus

36. AKTHBHAS peTUTUKaIUsI

37. Pa3melenue 1 OOHOBJIICHHE
PETUTNK

4.4 Be3onacHOCTh

38. Moenu KOHTpOJISI 10CTyIa
39. JluckpeTHOe YyIpaBlIeHHE

JOCTYIIOM
4.5 Cucremsl XpaHEHHUS 40. Pacnipenenennbie
JTAHHBIX KJIaCTEpHBIE ¢aiinosle
CHUCTEMBI

41. [TupuHTOBBIE CUCTEMBI

4.6 Pacpenenennnie
BBIYHCIICHHS

42. Mogenu pacnpenenéHHbIX
BBEIYMCIIEHUN.
43 . KoOMIIOHEHTBI METACHCTEMBI

CocraBurens (n):

[ reitnOpexep O.A., KaH]. TeXH. HayK, AoueHT kadeapsl UBT

(@amunus, unuyuanst u dondxicHocms npenooasamelia (eti))
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