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1 Heap TUCHUATIMHBI.

B pesynbprare OCBOGHHS [AaHHOM IUCHMIUIMHBI y  O0Oy4yaromerocss JOJKHBI OBITh

c(OpMHPOBAHbI KOMIIETEHIIMM OCHOBHOM MpoQeccHoHaIbHON 00pa30BaTENbHON MPOTrPaMMBI
OakanaBpuarta (manee - OITOIN):

[K-2.

CopepxaHue KOMIETCHLIUN KakK IUIAHUPYEMBIX Pe3yJIbTaTOB OOYy4EeHHS MO IUCHUIUIMHE

cM. Tabyumel 1 u 2.

1.1 ®opmupyembie KOMIETEHIUH
Tabnuna 1 - @opMupyemMblie TUCIUTLIMHON KOMITETEHIIUU

KOMITETEHIITUHA
(VHUBepcanvHas,
obwenpogheccuonanvras,
npogheccuonanvbuas)

HaumenoBanue Buna HaumenoBanue kareropuu Kon 1 Ha3zBaHue KOMIIETEHIIUN
(TpyTITIBI) KOMITETEHITHIHA

npodeccronampHas

I[IK-2 CmocobeH ompeaenartb CTPYKTYPHI
JAHHBIX, & TaKXe TEXHOJOTHMH O0pabdOTKU W
JOCTyNa K JAHHBIM Ka)XJOTO0 KOMIIOHEHTa W

IporpaMMHOIO Cp€aCTBa B LEJIOM

1.2 UnaukaTopbl J0CTHKEHUST KOMIIETEHIMH
Tabnuna 2 — UHauKaTopsl JOCTHKEHUS KOMIIETEHUIUH, (OPMUPYEMBIE TUCITUILTHHOM

Kon v Ha3BaHue komrereHIK | MHAMKATOPHI TOCTHKCHHUS JIMCIUTUIMHEI ¥ TPaKTHKH,
komrereHny mo OITOIT dhopmupyronmue komneteH o OIMOI
IIK-2 Cmocoben ompenensats | I[IK 2.1 Onpenenser BXoaHbIE- b1.B.02 [TapannensHbIe U
CTPYKTYpBI JTaHHBIX, @ TAKXKE | BBIXOJHBIC JAHHBIC U UX pacrpeiesICHHbIC BBIYUCITUTEIBHBIC
TEXHOJIOTHH  00pabOTKM | | B3aMMOCBSI3H IS KaXKI0TO CUCTEMBI
JIOCTyNla K JaHHBIM KaXKJOro | KOMIIOHEHTa U MPOrPaMMHOTO Bb1.B.03 CoBpeMeHHEIE
KOMIIOHEHTa M MPOTPaMMHOIO | CPEJCTBA B LIEJIOM. TEXHOJIOTHH TIporpammupoBanns SQL
CpEJICTBA B LIEJIOM b1.B.07 CTpyKTypHI K

[IK2.2 OHp CACIACT CTPYKTYPBI AJITOPUTMBI KOMHLIOTCpHOI\/II

AAaHHBIX U AJITOPUTMBI KAXKI0T'0O 06pa6 OTKH JaHHBIX

KOMITOHCHTA 1 POrpaMMHOro B2.B.01(IT) IIpousBoxncTBeHHAs

CpeAcTBa B LEIOM. npakTuka. [IpodunpHas npakTuka
b2.0.03(ITx) IIpennummomHuas
B3.01(0) [MoaroroBka

MPOIEAYPE 3aLTUTHI U 3aIUTa

[IK 2.3 Vcnons3yeT pa3nudHbIe
TEXHOJIOTHH 00pabOTKH TaHHBIX

B IPOrpaMMHOM CPEJICTBE. _ .
BBIITYCKHOHM KBaJTM(QHUKAIIMOHHON

[IK 2.4 Omnpenensier nepeyeHb paboThI
BO3MOYKHBIX TEXHOJIOT U

AOCTYyIIa K JaHHBIM.

1.3 3nanus, ymenusi, HaBbIkH (3YB) no nucuuninue

Tabnuua 3 — 3Hanus, yMeHUs, HABBIKU, (OPMHUPYEMBbIE TUCIUTUTMHON

Ko n Ha3Banue NHaukatopsl JOCTHKEHUS 3HaHus, ymeHus1, HaBbiku (3YB),
KOMIIETEHIINHU KOMIIETEeHIINH, 3aKpeIJIeHHbIe | (hOpMUpPYEMbIe TUCITUTUINHOM
3a TUCHMINIHHON
IT1K-2 CriocobeHn [IK 2.1 Onpenensier BXoaAHbIe- | 3HATH:
ONpPENEIATh CTPYKTYPhI BBIXOJHBIE JAHHBLIC U UX KOMIIOHEHTBl ~ IPOrPaMMHO-TEXHUYECKUX




Kox u Ha3zBanue
KOMIIETEHIINN

WNHnukatopsl JOCTUXEHUS
KOMIIETEHIINH, 3aKpETJICHHbIE
3a TUCIUILINHON

3HaHus, ymeHus1, HaBbIkU (3YB),
(dhopMupyemMbie TUCIHUTUIHHOM

JTAHHBIX, a TAKKE
TEXHOJIOTHH 00pabOTKY H
J0CTyIa K JaHHBIM
Ka)XJTOTO KOMITOHEHTA 1
MPOTPaMMHOTO CPEJICTBA B
eIoM

B3aUMOCBSI3H ISl KaXKI0T0
KOMIIOHEHTA U TPOrpPaMMHOTO
CPEICTBa B LIEJOM.

IIK 2.2 Onpenenser
CTPYKTYPBI JaHHBIX U
ATOPUTMBI KOKIOTO
KOMIIOHCHTA 1 IIPOrpaMMHOTO
CpEeACTBA B LICJIOM.

[IK 2.3 Ucnons3yeT
pa3IuYHbIC TEXHOIOTHH
00pabOTKH JTaHHBIX B
MPOrPaMMHOM CPEJICTBE.

[IK 2.4 Onpenensiet nepevcHb
BO3MOYKHBIX TEXHOJIOTHIA
TOCTYTIA K TAHHBIM.

ApPXUTEKTYP napauieabHbIX
BBIYHCITATEIHHBIX CHUCTEM;
BHUJBI rnapa’jjeiin3ma, YPOBHH
pacmapaisieTuBaHus;

CTPYKTYPHI JTAHHBIX u MOJIEH
napauieabHOM MPOTPaMMBbI JUTSt
BBIYHACIUTEIHHON CHUCTEMBI c
pacnpeienéHHOoN MaMsThIO;
TEXHOJIOTHU JIocTyTa JTAHHBIX B
MapauIeIbHBIX CHCTEMax;

OCHOBBI TPOCKTUPOBAHUSA, IOCTPOCHUA U

(YHKITMOHUPOBAHUS pacrpeneaeHHbIX
CHUCTEM.
YMerTs:
NPUMEHSTh JIEKOMITO3ULIHIO,
MIPOEKTUPOBAHUE B3aMMOJICHCTBUH,

YKpYITHEHUE ¥ TUIAHWPOBAHUE BBIYMCICHUMH
IpH pa3paboTKe MapaieIbHOro AIrOPUTMA
u HpOrpaMMHBIX CPEICTB;
BBIBIIATH MH()OPMALIMOHHBIE 3aBHCHMOCTH
MCXKOY ITUKINYCCKUX

Y4aCTKOB

I/ITepaHI/IHMI/I

pOrPaMMBI;
CaMOCTOSITEIBHO ~ HAaXOAWTh  ATOPUTMEI
TpeOyrommxcst s

MMOCTPOCHUS nu

peuicHuA 3aaad,
MMPOCKTUPOBAHU,
HCIIOJIb30BaHUA PACIPEACICHHBIX CHCTEM,

B TOM YHCJIC HCCTAHAAPTHBIX U IMPOBOJAUTH

WX aHaJIM3.
Bnanets:
cnocobamMu TpeoOpa3oBaHUS LUKIOB IS
JIMKBH AN UH(pOPMAITMOHHBIX
3aBHCUMOCTEH MEXIY UTEpaLUSIMU;

HaBBIKaMH pa3pa60TKH, KOMIIMWJIIAIMKH W

OTIIaJKU napajIeNbHbIX IpOrpamm;

HABBIKAMU  OMNpEJCICHUS  AITOPUTMOB
KOMITIOHCHT HapaJ]HeHLHBIX nporpaMM 158
MPOrPaMMHBIX CPEIICTB;
HaBBIKAMHM OCBOCHUS OOJBIIOTO 00beMa
3ama4

nH(pOpMaIIH u peLieHust

pacrnpeacICHHbIX CUCTCM.

2 O0bEéM M TPYAOEMKOCTD IMCIUIIMHBI IO BUIAM Y4eOHBbIX 3aHSATHIA.

@®opMbI IPOMEKYTOUHOI aTTeCTALMH.
Tabnuna 4 — O0beM U TPYJOEMKOCTh AUCIUILINHBI TIO BUIAM YUEOHBIX 3aHITHIA

0611_[.':15{ TPYAOEMKOCTb U BUBI y‘{e6HOI>'I pa60TLI 0 AUCHHUINIMHE, TPOBOAUMBIC B PA3HBIX

hopmax

O0BéM
4acoB I10




thopmam
0o0yueHus
(00]0)
1 Obmmas Tpya0eMKOCTb TUCITUTUTIHBI 180
2 KoHTakTHas padora oOydYaromuxcs ¢ TpernoaaBaTtesieM (M0 BUIAM Y4YeOHBIX 3aHSTHIA) 52
(Bcero)
AynutopHas padorta (Bcero): 52
B TOM YHCIIE:
JIEKIIAHN 18
MPaKTUYECKHUE 3aHATHS, CEMUHAPHI 34
MPaKTHKYMBI
nabopaTopHbie pabOTHI
B MHTEPaKTUBHOU (hopme
B DJIGKTPOHHOU hopme
BreaynuropHas pabota (Bcero):
B TOM YHCIIe, MHAUBUAyaATbHAs paboTa 00yJaromuXcs ¢ MpenojaBareineM
ITOATOTOBKA KypPCOBOH pabOTHI /KOHTAKTHAsS paboTa
IPYIIOBast, MHAMBUAYaJIbHasi KOHCYJIbTAIMS U HHBIC BH/IbI YICOHOU ACATCIBHOCTH,
MPeIyCMaTPUBAIOIIHME TPYIIIOBYIO WIH MHIAMBUIYATBHYIO PabOTy 00YJarOUUXCS C
mpenoaBarenem)
TBOpYecKas paboTa (dcce)
3 CamocTosTenpHas paboTa o0yJaronuxcs (Bcero) 92
4 TlpomesxyTouHast aTTecTauusi 00y4arouierocs: JK3aMeH —
5 cemectTp
(36 gacoB)
3. YueOHO-TeMaTHUYeCKHI IJIAH U CO/IepsKaHue NUCUMILIHHBI.
3.1 YueOHO-TeMaTHYeCKHUIl IJIAH
Tabnuma 5 - YueOHO-TeMaTndecKuil miaH 04HOU (HOpMBI 00yUeHUS
O6mas TpynoeMKoCTh DOopMbI TEKYILETo
TPYIOEMKOCTh | 3aHSTHIA (dac.) npgﬁg;cp;ﬁ)ﬂqﬁoﬁ
= (6ceeo uac.) aTTecTaIuu
= Paznenst 1 TeMBl TUCIIUTLTUHBI yCIIEBAEMOCTH
= 10 3aHATUAM 000
% AynuTopH.
i 3aHATHS CPC
2 JIEKIL. | IPaKT.
Cemectp 5
1. Ilonamue napannenvuvix u 10 2 2 6
pacnpeoenienHbix cucmem
1 1.1 Ompenenenue 1 0COOCHHOCTH 3 1 1 1
pacrnpeaenéHHbIX CHCTEM
2 1.2 ApxurekTypa mapamielbHbIX 1 7 1 1 5 Ompoc Nel
pacrpe/ielIeHHBIX CHCTEM
2. lapannenvHoe npoepammuposanue 40 4 14 | 22
3-5 | 2.1 IlapannenbHble BEIYUCICHUS 13 2 2 9 | UeauBuayampHOE
3aganue Nel
4-6 | 2.2 TexHONMOTHUS MAPAIIENBEHOTO 10 - 6 4 Ompoc Ne2
MPOTPaMMHUPOBAHUS CHCTEM C OOIIEH
namaTeio Ha OpenMP




O6mas TpynoemkocThb DOopMBI TEKYIIETO
TPYI0EMKOCTh | 3aHSATHIA (dac.) KOHTPOIA M
MIPOMEXYTOYHOH
=) (6ceeo uac.) aTTeCTalluK
= Paznenbl 1 TeMbl AUCHUTIIIAHBI yCIIEeBAEMOCTH
= 10 3aHATHAM 0®O
g AynuropH.
2 3aHITHSI CPC
2 JICKI. | IMPAKT.
Cemectp 5
6 2.3 Ucnonp3oBaHue rpaguecKux 7 2 - 5 Omnpoc Ne3
MIPOIIECCOPOB
7-9 | 2.4 Unrepdeiic nepenauu cooduieHnii MPI 10 - 6 4 Onpoc Ne4
3. Moodenu pacnpedenentuvix cucmem 36 6 12 18
7- | 3.1 Mozens pactpeaeieHHOr0 HCIOJHCHHS 12 2 4 6 | VimmusumyansHoe
11 3aganue No2
9- | 3.2 Jloruueckoe Bpems 4 - 2 2
12
10- | 3.3 CuHXpOHHOE U aCHHXPOHHOE 6 2 2 2
13 | uconHeHue
11- | 3.4 Monenu oTka3oB 4 - 2 2
14
12- | 3.5 I'nobGanpHOE COCTOSIHHE 10 2 2 6 | NeamBuayamsHOE
15 3amanue No3
4. Pacnpedenennvie cucmembl 58 6 6 46
13 | 4.1 KoMMyHHKAIIMOHHAS TIOACUCTEMA 4 - - 4
14- | 4.2 CuaxpoHu3anus 14 1 2 11 | MnouBnayansHoe
16 3aganue Ned
15 | 4.3 Penmukaiiusi ¥ KOHCUCTEHTHOCTh 4 1 - 3
16 | 4.4 be3omacHoCTh 12 - - 12 | UnauBuayaibHOE
3aganue NeS
17 | 4.5 CucteMbl XpaHEHHs TaHHBIX 14 2 2 10 | NnanBunyansHOE
3amanue Ne6
18 | 4.6 PacnpeneneHHbie BEIYUCICHUS 10 2 2 6
18 [IpomexxyTouHas aTTecTanus 36 9K3aMeH
Bcero: 216 18 34 92

3.2. Conep:xxanue 3aHATHH M0 BUAaM y4eOHOI padoThI
Tabmuna 6 — ConepkaHue TUCIUTUTMHBI

Ne
n/m

HanmenoBanue pas3acia,
TEMBI JUCIHUITINHBI

ConeprxaHue 3aHITHSI

Cemectp 5

Cooeporcanue 1eKyUoOHHO20 Kypca

llonamue napannenvHvix U
pacnpeoenenHvlx cucmem

1.1

Omnpezaenenue u
0COOCHHOCTH
pacrnpeieIEHHBIX CUCTEM

Onpedenenue  pacnpeodeieHHou cucmemol. Ocobennocmu
pacnpeoenenHvix — cucmem: — omcymcmeue — odoweri  namsamu,
omcymcmeue 00WUX GUIUYECKUX HACO8, ACUHXPOHHASL C653b U
ACUHXPOHHOE  UCNOAHeHUe,  2eocpaguueckas  YOAIeHHOCHDb,
ABMOHOMHOCIbL U 2eMEPO2eHHOCHb,  OMKA30YCMOUYUBOCTIb,
HedemepMUuHU3M. L]enecoobpasznocme nocmpoenus




HaumenoBanue pas3acia,

CopaepxaHue 3aHITHS

n/m TEMBI JUCTIUTIIIHBI
pacnpedenennvix cucmem. [lpumepwl. Ilpumenenue. llapannenvrvle
u pacnpeoenenuvie CUCIeMbl.
1.2 | ApxutekTypa mapauiensHbeIX | Cepsucvl, poau u apxumekmypHvle CHMUIU PACNPeOesieHHbIX
U pacHpeesIeHHBIX CUCTEM cucmem. Knuenm-cepsep, 00HOpaH208ble  cemu,  CePBUCHO-
opuenmupoeannas apxumekmypa. Onpedenerue napaiieivbHoOU u
pacnpedenennoil cucmemol. Ilapannenvnasn apxumexmypa: OKO/I,
OKMJ], MKOJ], MKM/JI.
2. IHapannenvroe
npopamMmuposaHue
2.1 | [lapannenvHble BBIUNCICHUS | Buympennuii  napaineiusm. Pacnapannenueanue  yuxnos.
Ilpeobpazosanue yuxnos. Ilpobremvl pazpabomxu napaiienrbHuix
npoOcPaMM.
3. Mooenu  pacnpedenenmnvix
cucmem
3.1 | Mogenb pacnpeneiaeHHOTo Obwee onucanue mooenu. Mooenb KOMMYHUKAYUOHHO2O KAHAIA.
WCTIOJTHEHHS Cobuimutinoe onucanue. Ynopsoouusanue cobvimutl. Omuoutenue
NPUYUHHO20 NPeOulecCm8o8aHUs
3.3 | CuaXpoHHOE U aCUHXPOHHOE | Acunxponuoe ucnoanenue. CUHXPOHHOE UCHOIHEHUe. IDMYyaayuu
WCTIOJTHEHHE CUHXPOHHBIX CUCHEM ACUHXPOHHBIMU U HA0OOPOM. DMyasayuu
3.5 | I'moGanbHOE cOoCcTOSTHIE Pacnpedenennas cooprka mycopa. Pacnpedenennoe obuapyicenue
mynuko8. Pacnpedenennoe obnapyxcenue sagepuienus. Quxcayus
27100a1bHO20 COCMOSAHUSA
4. Pacnpeoenennvie cucmemot
4.2 | CuHXpOHHU3AIMIL Aneopummer  cunxpouuzayuu  4acog.  Aneopummuvt  @vibopa.
Pacnpeoenennoe s3aumoucknrouenue. Koncencyc. Pacnpedenentoe
B3AUMOUCKIIOYEHUE
4.3 | Permkanus u Modenv u  apxumexmypa  YnpagieHusi  pPeniuyupOSaAHHbLIMU
KOHCHCTEHTHOCTh OaHHBIMU. Tlaccuenas u aKmueHas PenuKayuu.
Omkazoycmoudusocms cepauca peniuKayuu. Mooenu
KOHcucmenmuocmu. Pazmewenue u obnosnenue peniux
4.5 | Cucremsl xpaneHus JaHHBIX | CogpemenHble HOOX00bl K NOCMPOEHUIO CUCTEM PACTPeOesieHHO20
Xpauenus Oauuvix. Pacnpedenennvie knacmepnvie paiinosvie
cucmemol. Tlupuneosvie cucmemsl. Macwmabupyemocms P2P-
cucmem
4.6 | Pacripenenenusie Brusanue annapamuou apxumexkmypbi cemu Ha
BBIYMCIICHUS npouzeooumenvHocmy.  Bausnue  pewaemoti  3adauu  Ha
npoussooumenvhocms. MPI.  Pacnapanneiuganue 3adaw  no

svruucaumenvuvim pecypcam. CunvHo ceéazaunvle 3a0a4u U ciabo
ceszannvle 3a0auu. Mooenu pacnpedenennvix evruucienutl. Oowas
cmpykmypa @yukyuonuposanus. Komnonenmor memacucmemoi

Cooepoicanue npakmu4eckux 3aHsamutl

Tonsmue napaiiejlbHovlx U
pacnpedeﬂeHHbzx cucmem

1.1

Oco00eHHOCTH TIPUMEHEHHUS
pacrpeeieHHbIX CHCTEM

Llenecoobpaznocms nocmpoenus pacnpeoeieHHbIX CUCeEM.

1.2

MopenupoBanue
apXUTEKTypa MapauIeIbHbIX

Mooenuposanue pacnpedenénHblx cucmem U pacnpeoesenHbix
npoyeccos.




HaumenoBanue pas3acia,

CopaepxaHue 3aHITHS

n/m TEMBI JUCTIUTIIIHBI
U pacmpeesIeHHbIX CHCTEM
2 lapannenvroe
npoSPaAMMUPOBAHUE
2.1 | Peanuzauus napamienbHbIX | Peanusayus napaiieibHuix Yukios, npeoopazoeanue yukios.
BBIYHCIICHUS
2.2 | [IpumeHeHNE TEXHOIOTUH Jlupexmuswvt OpenMP. bubnuomexa ¢pyuxyuii OpenMP
napauieIbHOrO
MPOTPaMMHUPOBAHUS CHCTEM
¢ o0melt maMAThIo Ha
OpenMP
2.4 | Ucnonn3oBanue uHTepdeiica | Qynkyuu uHUYUAIU3AYUL, 3d6ePUEHUS, ONPEOeNeHUs] OKPYIHCEHUSL.
nepenaun coodmenuit MPI Obmen coobwenus muna «mouKka-mouxa». Ynpasienue epynnamu
eemeell U  KOMMYHUKamopamu. Junamuueckoe HOpodicoeHue
semsell. IlapannenvbHolll 6600/6b1600
3. Mooenu  pacnpedenentuvlx
cucmem
3.1 | I[locTpoenune Momenu Mooenuposanue pacnpedenénnvix npoyeccos.
pacnpeneneHHOro
WCTIOJTHEHHS
3.2 | Peanuzanus alropuTMoB. Hcnonvzosanue nocuveckozo epemenu. CranspHvie U 6eKMOPHbLE
Jlormueckoe Bpems yacel.
3.3 | Ucnons3oBaHue Peanusayuss  cunxpoumHvlx U ACUHXPOHHBIX — NPUMUMUBOS.
CHUHXPOHHBIX U CunxpoHnuszamopul
ACHHXPOHHBIX IPUMHTHBOB
oOMeHa COOOIIeHUIMHU
3.4 | llocTpoenue moneneit Ilocmpoenue mooenu omrazos8 u HeUCNPaAsHOCMU
OTKa30B
3.5 | [locTpoeHue anropuTMoB Aneopumm obHapyicenus 3a6epuleHs
0OHapyKEHUS 3aBepILCHUS
4. Pacnpeoenennvie cucmemoi
4.2 | Peanu3zauus CHHXpOHU3ALUUA | Aneopummul @3aUMOUCKTIOYEHUS
4.5 | PacnpeneneHHoe XpaHeHHE Cunxponuzayus 601bUWUX 00BEKNO08
4.6 | Pactipenenenusie Cpasnenue MoOerell pacnpeoenenHblx BLIYUCTIEHU.
BBIYMCIICHUS Pacnapannenusanue 3adau.
[IpomexxyTouHast aTTeCTalus — 9K3AMEH
4 TIlopsinoK OLEHUBAHUA YCHEBAEMOCTH W CHOPMHPOBAHHOCTH

KOMIIETCHUMH 00yYalIIerocs B TeKyLeil U MPOMeKYTOYHOM aTTeCTalluu.
I[J'DI MTOI0KUTETbHOMN OICHKHU IO pE3yJibTaTaM OCBOCHUA AUCHHUIIJIMHBI O6y‘~IaIOIII€MYC$I

HEOOXOJJMMO BBITIOJTHUTh BCE YCTAHOBJICHHBIE BHUJIBI Y4eOHOU paboThl. OleHKa pe3yhbTaToB

paboTsl oOyyvaromierocs B 0amrax (1o BUaaM) MpuBeieHa B Tadiuie 7.

Tabmuma 7 - Ilkama u moKazaTenu OIICHWBAaHUS pPE3yJIbTaTOB Yy4eOHOW paboTHI
oOydaromuxcs mo BuaaM B OamsHO-peiituaronoii cucteme (bPC)

YuebHas pabora
(BuBI)

CymmMma
OasioB

Bunsl 1 pe3ynbTaThl
yueOHOU paboThI

Bamier
(17 Henenn)

OreHka B aTTeCTalu
(urkasia ¥ moxas3arenyu OLCHUBAHUS)




Texymas yaeOnas (60 JIexInoHHbIE 3aHATHS 1 6ana mocenieHue 1 JEKIMOHHOTO 0-8
pabora B cemecTpe (KOHCTIEKT) 3aHATUS
(ITocemmenue (9 3ansaTHI)
3aHATUH 110 [MpakTnyeckue padorsl (0,5 6amna - nmocemenue 1 npakrudeckoro |9 — 18
PaCIUCaHHIO U (OTYeT O BBHINOJIHEHUH 3aHATHUS U BBIMOJIHEHHE PA0OThI Ha 51-65%
BBIIIOJIHEHUE MpakTH4YecKoil padoTel) |1 6ama — nocemienue 1 3aHATHS U
3a/TaHNHN ) (18 pabor). CYIIIECTBEHHBI BKJIA]] Ha 3aHATHU B paboTy
BCEHl IPyMIIBI, CAMOCTOSATEIEHOCTD U
BBITIOJTHEHHE paboThl Ha 85,1-100%
WnpuBrayansHble 3a oqno U3 :
3agaHus (OTYeT O 3 6annos (BeimonHeHO 51 - 65% 3ananunit) |18 - 30
BBIIIOJTHEHU N 4 6asna (BBIIOTHEHO 66 - 85% 3amanuii)
WHIUBUAYTbHBIX 5 6anaa (BemoaHeHo 86 - 100% 3amanuit)
3aJaHui)
(6 pabor)
Ormpockl (4 ompoca) 0,5 6as1a (MoporoBoe 3HaYCHHE) 2-4
1 6ann (MakCHMalTbHOE 3HAYCHUE)
Hroro no tekymeii padore B cemecTpe 31-60
[IpomexyTtounas |40 Tecr. 5 6asuToB (TOPOrOBOC 3HAYCHUE) 5-10
aTTecTalus 10 6a;10B (MakCUMaIbHOE 3HAYCHUE)
(’Kx3amMeH) Pemenue 3amaum 1. 7 6a/J10B (TOPOTOBOE 3HAYCHNUE) 7-15
15 6an10B (MakCUMaIbHOE 3HAYCHUE)
Pemenue 3amaun 2. 8 6a/10B (TTOPOTOBOE 3HAYUCHUE) 8-15
15 6an10B (MakcHMaIbHOE 3HAUCHHE)
HTOro mo mpoMekKyTO4HON aTTecTaluu (3K3aMeHY) 20-400.
CymMapHasi OlleHKa 10 JUCHHILIHHE: CymMa 6aJutoB Tekylei u npomexxytoyno arrecraup 51— 100 6.

B mpomexyTouHOl arTecTanuu OLEHKa BbICTaBiseTcss B BenomocTh B 100-0amnbHOM
nIKane u B OyKBEeHHOM PKBUBaJieHTe (Tabnua 8)
Tabmumua 8 — CoorHecenune 100-0anabHOM mIKaIbl B OYKBEHHOTO SKBHBAJICHTA OLIEHKU

YPpOBHU OCBOCHUS Ok3amen 3auem
Cymma HabpaHHbix z z
o8 JIMCLIMIUIMHBI U Oyenka bykeennulti sx6usaieHm bykeennuiii
KOMIETEHLUH IKBUBANEHM
86 - 100 [IponBUHYTHII 5 OTJINYHO
66 - 85 TToBbIlIEeHHBIN 4 XOPOIIO 3adreHo
51-65 [ToporossIit 3 YAOBJIETBOPUTEIHHO
0-50 ITepBblit 2 HEYAOBJIETBOPUTEILHO He 3aureno

5 MarepuajJibHO-TEXHHYECKOE, IPOrPAMMHOE M Y4eOHO-MeToAn4ecKoe
o0ecrnevyeHue TUCHUILINHBI.

5.1 YyeOHnas jureparypa
OcHoBHasi yueOHasi JIuTEPaTypa

Manssko, A. A. IlapannensHoe nporpaMMupoBaHuEe Ha OCHOBE TexHoioruii OpenMP,
MPI, CUDA : ydyeGHOe mocobue i akagemMuueckoro OakanaBpuata/ A. A. MansBko. — 2-e
u3n., wucnp. u jgom. — MockBa: W3narensctBo IOpaiit, 2019.— 129 c.— (Bsicuiee
obpazoBanue). — ISBN 978-5-534-11827-8. — Tekcr : anexktponnsiii // IBC KOpaiit [caiit]. —
URL: https://urait.ru/bcode/446247

baOwnues,
C. JI. babuues,

mocooue A
2020. —

C. JI. PacnpeneneHHbIC yaeOHOe

K. A. KoupkoB. — MockBa :

CUCTEMBHI : BY30B /

N3patensctBo  FOpaiiT, 507 ¢c. —
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(Boiciiee obpazoBanue). — ISBN 978-5-534-11380-8. — Tekcer : anexktponHslit / ObC KOpaiit
[caiiT]. — URL: https://urait.ru/bcode/457005
JdonmosiHuTeIbHAS YUeOHAasl JIUTEpaTypa

Tpodumon, B. B. Anroputmuzanus W NOporpaMMHpPOBaHHE : y4eOHHK JJs BY30B /
B. B. TpodoumoB, T. A.IlaBnoBckas; mon penakuueir B. B. TpodpumoBa. — Mocksa :
WznarensctBo HOpaiit, 2020. — 137 c. — (Bricmiee o6pa3oBanue). — ISBN 978-5-534-07834-
3. — Texkcrt : anexrponnslii / OBC KOpaiit [caiiT]. — URL: https://urait.ru/bcode/452333

Craceimie, B. M. ba3pl JaHHBIX: TEXHOJIOTHU JOCTyTA : ydeOHOe mocodue Juisi BY30B /
B. M. Cracpiun, T. JI. Craceimuba. — 2-¢ u3n., uchp. u gom. — Mocksa : M3gaTenbcTBo
FOpaiit, 2020. — 164 c. — (Briciiee o6pazoBanue). — ISBN 978-5-534-08687-4. — Tekcr
anextporHsi // DbC FOpaiT [caiit]. — URL: https://urait.ru/bcode/463499

3amstuna, O. M. BoluncnuTenbHbIE  CUCTEMBI, CETH U TEIEKOMMYHHKAITUH.
MopenupoBanue ceteil : yuyeOHoe mnocobue a1 By3oB/ O. M. 3amsatuHa. — Mocksa :
WznarensctBo KOpaiit, 2020. — 159 c. — (Bricmee o6pa3oBanue). — ISBN 978-5-534-00335-
2. — Texkcr : anextponnslii // OBC Opaiir [caiit]. — URL: https://urait.ru/bcode/451319

5.2 MarepuajJibHO-TeXHHYECKOe M  TPOrpaMMHOe olecrneyeHue

AUCHUIIJIMHBI.

YueOHble 3aHATHS MO AUCHUILTHHE MPOBOJATCS B yueOHbIX ayautopusix HOU Keml'Y:
615 YueOnas aynuropus (MyJIbTUMEIUIHAS) IS 654079, KemepoBckas 06macTb, . HoBOKy3HeIk,
MIPOBEJICHUS: np-kT Metauypros, 1. 19

- 3aHATHI JEKIIMOHHOTO TUIIA.
CneunuajnzupoBannas (yueOHasi) Mme0esib: 10CKa
MeIoBast, Kadenpa, CTOJbI, CTYJIIbsI.
Oo6opynoBanue 1Jis1 Mpe3eHTANH Y4eOHOT O
MaTepHasa: cmayuoHapHoe - KOMIBIOTEp, SKpaH,
MPOEKTOP, aKyCTHUIECKasi cucTeMa (KOJIOHKH).
Hcnoab3yemoe mporpaMmMHoe odecrneveHnue:
Ubuntu Linux(cBobomHo pacmpoctpansemoe [10),
LibreOffice (cBoboaHO pacmpoctpansiemoe [10),
Sunexc.bpaysep (oTedecTBEHHOE CBOOOTHO
pacmpoctpansiemoe [10).

HnTepHeT ¢ o6ecieyennemM gocryna B JUOC.

502 JIaGopaTopusi KOMIILIOTEPHOIO 654079, KemepoBckas 06macTb, T. HoBOKy3HeIK,
MOJAeJNMPOBaHMA. YdeOHas ayAuTOpus np-kT Metamnypros, 1. 19

(MynbTUMEANITHAS) U TPOBEACHHUS:

- 3aHATHI 1TabOPAaTOPHOTO THIIA;

- TPYMNIIOBBIX U HHANBUAYAIBHBIX KOHCYJIbTAINN];

- CaMOCTOSITEIHHOM PabOoTHI;

- TEKYILErO0 KOHTPOJISL U IIPOMEXYTOUHOU
aTTeCTaLuH.

Cnenuaan3upoBanHas (yueoHasi) Medesib: JT0CKa
MEJOBAas, CTOJIbI KOMITBIOTEPHBIE, CTYJIBSI.
O6opynoBanue 1Jis1 Ipe3eHTALNH Y4eOHOr 0
MaTepHalia: crmayuoHapHoe -KOMIbIOTep, dKpaH,
HPOEKTOP, HAYIITHHUKH.

JlabopaTopHoe 000pyA0BaAHUE: CINAYUOHAPHOE —

KOMIIBIOTEPHI 7151 00ywatommxcst (16 mrt.).
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Hcnoan3yemoe nporpammHoe odecnieyenue: MS
Windows (Microsoft Imagine Premium 3 year mo
cyonunensuoHHoMy aorosopy Ne 1212/KMP ot
12.12.2018 r. no 12.12.2021 r.), LibreOffice
(cBobomHO pactpoctpansemoe [10), Firefox 14
(cBoboHO pactpoctpansiemoe [10), SAunexc.bpaysep
(oteuecTBeHHOE CBOOOAHO pacmpocTpansemoe 110),
Netbeans IDE 7.0.1 ans Firefox (cBoboaHO
pacmpoctpansiemoe [10), Opera 12 (cBoGoHO
pacmpoctpansemoe 110), Koncynsrant [1nroc
(oteuectBenHoe I10, noroBop 06 nHPO NOAIEPKKE
1.04.2007), Microsoft Visual Studio (Microsoft
Imagine Premium 3 year no cy0iauLeH3HOHHOMY
nmoroopy Ne 1212/KMP ot 12.12.2018 r. o
12.12.2021 r.).

HUHTepHeT ¢ 06ecnieuenuemM gocryna B IUOC.

5.3 CoBpemennble  mnpodeccHOHATbHbIE  0a3bl  JaHHBIX

HH(OpPMAIMOHHBIE CIIPABOYHBIE CHCTEMBI.
IMepeuvens CIIBA u UCC no gucuuniinxe

1. CITForum.ru - on-line O6uGmMoTeka CBOOOJHO JOCTYINHBIX MATEPUATIOB IO

UH(POPMALMOHHBIM TEXHOJIOTHSIM Ha PyCCKOM si3bIke - http://citforum.ru

2. Hayunas snextponnas oubmmorexka eLIBRARY.RU — kpymueimmuii poccuiickuit
UHQOPMALIMOHHBIA TOpTal B OO0JACTH HAayKd, TEXHOJIOTHUH, MEIWIMHBI U 00pa3oBaHMA,

cojiepkaniuii pedeparsl U OJHBIE TEKCTHI - Www.elibrary.ru
3. EnuHoe oKHO MocTymna K o0pa3oBaTelnbHBIM pecypcam - http://window.edu.ru/

6 Huble cBegeHus U (MJIKM) MAaTEPHAJIbL.

6.1.IIpumepHbIe TeMbI MUCbMEHHBIX Y4€OHbIX Pa00T
Temsl onipoca

Onpoc Nel

HcnonHenne HECKOIBKHUX PACIPEIETIEHHBIX ITPOLIECCOB
Knnenrt-cepBepHas apxXUTeKTypa

[TapannensHas cuctema

Pacnpenenennas cucrema

Krnaccudukanus napayuienbHbIX CUCTEM

OKO/JL

OKM/I

Apxurexktypa MKM/]

Onpoc Ne2
1. [lepeuncnure coctaBHble YacTH TexHONOruu OpenMP.

2. C moMoIIbI0 KaKoi TUPEKTUBHI (TUPEKTHB) CO3/IAI0TCS HOBBIEC MapaliebHbIe 00JacTH

IPOrpaMMblI?
3. YTo Takoe KpUTHYECKAsI CEKLMSI POrpaMMBbl?

4. Kakum 06pa30M MOXHO YCTAaHOBUTHb HYXXHOC KOJIMYCCTBO IMOTOKOB I CO3OaHUA
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OuepeIHO MmapanenbHoi obmactu?
5. Kak obecrieunTh BBITIONHEHUE (PparMeHTa MapajjiebHOM 0OJAaCTH TOJNBKO TJIABHBIM
IIOTOKOM?
6. Kakas omuwms nupexktuBsl OpenMP for ucnonp3yercs ans ykasaHus crocoOa
pacrpeneneHus HTepannii IUKIa MeKAY TTOTOKaMHU TapayiebHOW o0macT?
7. Uro Ttakoe deadlock? Kakum mnpaBmimaM HyXKHO CIlielIOBaTh, 4YTOOBI H30EXKaTh
BO3MOYKHOCTH TIOTIaJIaHUs MapajuiesibHoi porpammsel B deadlock?
8. Uro Takoe cBeneHue NaHHbIX? Kakue onmuuu U B KaKMX JUPEKTHUBAX UCIOIB3YIOTCA
JUTSI BHITIOJTHEHUS CBEICHUA?
9. Yto nenaet aupextuBa OpenMP threadprivate?
10. Kak o0ecrnieunTh BBINIOJHEHHE (PparMeHTa mapayieNbHOH 00JacTH TMOTOKOM C
MaKCHUMaJIbHBIM HOMEPOM B JJaHHOM MapajuienbHoi obmactu?
11. s gero ucnonb3yercst ontus firstprivate? Uem oHa OTIMYaeTcsi OT ONMIUKN private u
lastprivate?
12. YUto Takoe BIOKEHHAs IMapajuielibHas 00JacTh MporpamMMmbl? B kakux ciydasx ee
HEJL3S CO30aTh?
13. Uro Takoe HesBHasi OapbepHas cuHXpoHU3anusa? C MOMOIIBI0 KaKHUX CPEICTB €€
MO>KHO OTMEHUTH?
14. Hna dero ucnonb3yroTcss aupektuBsl OpenMP sections u section? Urto nemaer
KaXKJ1asl U3 3TUX JUPEKTUB?
15. Ilepeuncinute Bce cpeAcTBa CHHXpOHU3auu NoTokoB B OpenMP.
16. Tlepeunciaure BO3MOMKHBIE CIIOCOOBI pacmpeeNieHHss HWTEpaluid LUKIa MEKIY
MOTOKaMHU.
17. Yro nemaet qupextuBa OpenMP atomic?
18. B ueM cocTouT paznuyue Mexay OOIHUMHU U JOKATHHBIMH IIEPEMEHHBIMU MTOTOKA?
19. C mnomompio KakuX CpeICTB MOXHO OrPaHUYUTh TIHyOWHY BIOKEHHOCTU
napauieNbHBIX 00acTel mporpaMmsbl?
20. OT 4ero 3aBUCUT PABHOMEPHOCTH 3arpy3KH TPOIIECCOPOB/SIEP CHUCTEMBI C OOIICH
naMATbi0?
2]1. Kakum o0pa3oM O¢yHKIUS, BbI3bIBa€Mas U3 MapajuIebHOM MPOrpaMMbl, MOXKET
BBISICHUTD, B [1OCJIEJIOBATEILHON MM MapaJljIeIbHON 00J1acTH OHA BBIIOJIHAETCS?
22. Kak obecnieunTh BBITIOJHEHNE (PparMeHTa napauieIbHON 00JaCTH B TOYHOCTH OJHUM
MOTOKOM?
23. Kakoe 3HaueHue OyaeT HMeTh NEpPEeMEHHas count B pe3yJibTaTe BBIMOJTHEHUS
¢dbparmeHTa mapanieabHON IPOTPaMMBbI:
int count = 0;
#pragma omp parallel for
for(inti=0; 1 < 10; i++){
count++;

}

Omnpoc Ne3
1. Yro Takoe sgpo B TepmuHonorun CUDA? 2. Kak 3agaeTcs pasMEpHOCTb U
KOJINYECTBO MOTOKOB $JIpa, BBIITOJIHAEMOI0 TpapUueCKUM MPoLeccopom?
3. Ilepeuncnure BUIbI U XapaKTEPUCTUKH NAMATH, TOCTYIIHOM U3 nporpammsl GPU.
4. Kak ykazatrb TpeOyeMoe pasmernieHue nepemenHoil B namsitu GPU (peructposoii,
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pas3zenseMoil, ro0albHOM, MaMATH TEKCTYP,...)?

5. IlepeuncauTte BUIBI U XapaKTEPUCTUKH NAMATH, AOCTYNHOM M3 nporpamMmsl CPU
IIpU KCI0JIb30BaHuu apxuTekTypsl CUDA.

6. Ilepeunciaure BCTpPOEHHBIE BEKTOPHBIE THUIBI JAaHHBIX pacliupeHus ssplika C u
O0OBSICHUTE CMBICI UX HAUMEHOBAaHUM.

7. Kak B mporpamme 115t CPU obecrieunTs CHHXpOHU3AIHIO ¢ Tporpammoit aist GPU?

8. Ecmu x omnomy CPU moakmodeHO HECKONBbKO BuaeokapT NVidia apXuTekTypsl
CUDA, 10 KakuM 00pa3oM MOKHO 00ECIIEUYUTh UX OJJHOBPEMEHHYIO 3arpy3Ky?

9. Ilepeuncnure Buabpl U Xapakrepuctuku namsatd GPU, nmocTtynmHoi u3 mporpammsl
OCHOBHOT'O MPOLECCOPA.

10. Kakue orpaHnueHus! HaI0XXEeHbI Ha (DYHKIIMH, KOTOPBIE JTOJKHBI BBIIOIHATHCS HA

GPU?

11. Yto Takoe mynbTHnponeccop B repmuHoiorun CUDA?

12. Kakue orpaHudYeHUs] HAJOXKEHBI Ha (PYHKUUH, BBITIOJIHSIEMbIE B TpaduuecKkoM
nporeccope?

13. Kak ompeaenutb BEpPCHI0O W TEXHUYECKHUE XapPaKTEPUCTUKH TpaduuecKoro
nponeccopa NVIDIA?

14. Tlepeuncnure U oxapakTepusyiiTe rpymnmnbl OuOIMoTeyHbIX (yHKIMKA Run-time
oubmmoreku CUDA.

15. Yto Takoe cetka, 6;10K, oTOK B Tepmunonorun CUDA?

16. Yto Takoe tum gaHabx dim3?

17. KakoBa MakcuMasbHasi pa3MEpHOCTb CETKU B OJIoKax?

18. Tlepeuncnure ¥ oOxapakTepuzyuTe (YHKIMU KOMIIOHCHTOB IPOTPAMMHOIO
obecnieuenus CUDA.

19. Kakyto Moaenp napasmienusma peansyet apxutekrypa CUDA?

20. Yro genaer npenpoueccop nvec?

21. MoXHO 1M TONYyYUTh YyKaszaTelb Ha (YHKIMIO, BHINOTHSAEMYIO TpaduyecKuMm
npoieccopom?

Ompoc Ne4
1. Kakne BBl BUPTyalIbHBIX TOIOJIOTHUN MOKHO PEAIM30BBIBATH C UCIIOJIIB30BAHUEM

MPI?

2. Yro takoe OapbepHas cuHxpoHuzanus B MPI? Kakue eme Buabl CHHXpOHU3AINH
CylIEeCTBYIOT B cTanaapte MPI-1?

3. [lepeuncnure ocHOBHBIE rpymbl pyHKuMi ctannapra MPI-1.

4. Moxer au MPIl-nporpaMMa, BBIIOJHAIOWIASCS HA MHOTOSIIEPHOM  y3I€,
UCTIONIBb30BaTh Bee ero supa? U ecnu qa, To KakuM oOpazom?

5. Yto Takoe nojb30BaTeNIbCKasi ONepanus peayKuuu?

6. UeM paznuuarorcs pasMep U NpOTSHKEHHOCTh TUIIOB AaHHbIX MPI?

7. Yto Takoe OydepruzoBaHHAS NIepeaada COOOIIEHU?

8. Uto takoe koMMmyHukaTop? Kakue nmpobieMbl penarTcs ¢ HCTOIb30BaHUEM 3TOTO
HNOHATHA?

9. Cxompko B MPI omnepauuit npuema cooOumeHMH Tuna MTOYKa-Toukah?
[Iepeuncnure u 0OXapakTepU3ynTe HUX.

10. YTo Takoe KOJIEKTUBHOE B3aUMOJIEHCTBUE BETBEH MpOrpamMmbl?

11. Kak myTem BbI30Ba 0JIHOW (D)YHKIIMHM MOXHO OJJHOBPEMEHHO NepeaaTh U MPHHATH
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OJIOK JaHHBIX?

12. Ilepeuncnure npeaonpeaesieHHbIE Onepaluy peaykuuu gaHaeix MPIL.

13. Yro Takoe BupTyanpHas Tomonorus? Kak oHa cBsizaHa ¢ GU3NYECKON TOIMOJIOTHEH
BBIYHCIUTEILHON CeTH/KIIacTepa/KoMIrieKca?

14. 1nst wero B MPI-nnporpaMMax MO>KHO MCIIOJIH30BATh IMTPOU3BOAHBIC TUIIBI JAHHBIX ?

15. KakoBo Ha3zHauenue 6ubnanoreku MPE?

16. Uto moHUMaeTcsi MOJ ONEpalysIMH CIBUTa M IUKJIMYECKOrO CABUra JAaHHBIX?
Kakue QpyHKMM 00BIYHO UCTIONB3YIOTCS AJIS UX peanu3annn’?

17. Uto Takoe uckmouatomas penykius (MPI _Exscan), kak oHa BeinonHsercs?

18. Moxer nu BeTBb NapajjienbHOM mnporpamMmbl ¢ mnomombio MPI mepenaBath
coobuienus cama cebde?

19. Kakue onepanmu pacchlIKd U cOOpa JaHHBIX peann3oBaHbl B MPI?

20. [JomxHbl 1 aOCOJMIOTHO BCE BETBH MNapajUIeIbHOM HporpaMMbl IPUHHUMATh
ydacTue B KOJIJIEKTUBHOM B3aUMOJIEHCTBUN?

21. CKoJIbKO KOHCTPYKTOPOB ITPOU3BOIHBIX TUIIOB peain3oBaHo B MPI? Ilepeunciaure
1 OXapaKTEepU3ymnTe ux.

22. Yewm paznuyarorcs Tonojgoruu MmToph n Mpemerkah?

23. Yto Takoe BuA (aiina? /I yero ucnomab3yeTcs 3TO MOHATHE?

24. Kakue crnoco0bl CHHXPOHH3AIMU HCIONB3YIOTCS MPU YJAJICHHOM JOCTyIlEe K
namsTu?

25. Yto Takoe HMHTEp-KOMMYyHUKaTop? UYeM 3TO MOHATHE OTIMYAETCS OT IOHATHUS
UHTpa-KOMMYHHKaTOpa?

26. Urto Takoe (aiiaoBbIif THIT?

27. Yo Takoe MokHO N npu ynaneHHoM noctyrne namsatu? Kak co3gate OKHO?

28. Uto Takoe CHHXpOHM3AIUs ¢ OJOKUPOBKAMHM MPHU YJIAJCHHOM JIOCTYIIE€ K MaMsITH?
Kakue enie cymecTByOT BUIbl CHHXPOHU3ALMH?

29. Yto Takoe cmemieHue ¢aiina? YeM OHO OTIAMYAETCS OT TUIOBOTO CMEIICHUsA?

30. Kakue ¢yHKIMH MOTyT OBITH HCIIOJIB30BAHBI IS MOAM(HUKALNU COCTOSHUS
namsaTH MOKHaR npyroii BeTBu?

31. [lepeuncnure ocHOBHBIE TpynIbl PyHKIMH Ondbmuorekn MPE.

32. YeM paznuyaroTcs HHANBUIyaTbHBIE B 00IIHEe yKa3aTenu (paiiaoB?

33. Yro takoe e-Tun? MoXeT JIi B Ka4eCTBE €-THUIa UCIIOJIb30BaThCs 0a30BbIN THII?

34. Yrto Takoe 3a00pHasi CAHXPOHHU3AIIHS?

35. Kakue Tunsl goctyna K Qaitnam cymectByor B MP1?

36. C noMoIIbI0 KaKuX (PYHKIIHI BBITIOTHSAETCS CO3/IaHNE HOBBIX TPYII BETBEH?

37. Yto Takoe CUHXpOHHU3aLUs C TACCUBHBIM ajipecaToM?

38. Uto Takoe moctyn K (aiimy mo sSIBHOMY cMmelieHHio? SBIAIOTCS 7ML Onepanuu
TaKOI'o JOCTYTa KOJJIEKTUBHBIMU?

39. Mo>HO 1 U3MEHSATH BU/ (paiia B mpoIiecce BHITOTHEHHS TPOTPaMMBbI?

Tembl HHIAUBUAYAJBHOI0 3a1aHUA

NunuBunyansHoe 3ananue Nel

Peanu3oBaTh anroputMel paboThl C MacCHUBaMM, HCHOJB3Ysl A LUKIOB OJIOUHOE,
UKINYeckoe W OJIOYHO-UMKIMYecKoe pacnpexaeneHus. Ilpu  odopmiieHun  paboTHI,
IPEOCTaBUTh OJIOK CXEMbl M KOJ MCXOJHOTO W pacHapaljieieHHOTO ajJrOpUTMOB, CpPAaBHEHHE
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Pa3INYHBIX IoAX0J0B K  pacipceacyiCHULO. Vkazath MCTOAHI, HCIIOJIb3YCMBIC JJIA
HpCOGPaSOBaHI/IH OUKIIOB.

NunuBunyansHoe 3aganue Ne2
PeanuzoBaTh MOJIENh ACHHXPOHHBIX PAaCHpPEECHHBIX CHUCTEM Ha JIIOOOM SI3BIKE
MpOrpaMMHUPOBaHUS, IOy CKAIOIIEM HCIIOJIb30BaHUE APATIIETIHHO UCTIOTHSIONIUXCS TIPOLIETYD.

NuauBunyansHoe 3aganue Ne3

1. ITokaxxute, uTo r000€ 6a30BOE BHIYMCICHHE MOXXHO MOAM(HUINPOBATH TaK, YTO OHO
OyZeT cocToATh TONBKO U3 cOOBITHI Tpex rpynm, Send, Receive u Internal.

2. Hanummre kKakoi-mu0o0 aaropuTM Announce U3BEIICHUS O 3aBEPIICHUN BEIYUCIICHHUS.

NunuBunyansHoe 3ananue Ned
Peanuzyiite pactipenenieHHbIN aIrOpUTM B3aMMOUCKITIOUCHHS B BUIE pabodeit PyHKIINN

NuauBunyansHoe 3aganue NeS
CrnpoekTHpoBaTh CUCTEMY, KOTOpas yAOBIECTBOPSET CICIYIONUM TPEOOBAHUSIM:
* HE JIOJDKHO OBITh LIEHTPAIM30BaHHOM 0a3bl JaHHBIX MOJIB30BATENEIH;
e o0mlIue AaHHbIE OeNATCs Ha (PparMeHThl (PMKCUPOBAHHOW IJIMHBI, KOTOpPHIE MBI
OyJeM Ha3bIBaTh YaHKAMH, OT aHTJIHICKOro cioBa chunk — Kycok;
* KaXJbli YaHK JAHHBIX MOXET OBITh JOCTYIEH TEM IOJIh30BATENSAM, KOTOPHIM
BJIQJICTICI] pa3PEIIHI IOCTYIT;
* KOMMYHHUKAIlMM MEXIY IpolLeccaMu HpoxoAsT B HeOezomacHoW cpene. JlroOoi
MMOCTOPOHHUH TOJIb30BATENIb MOYKET YMTATh BCE COOOIICHUI MEX Ty ITPOIIECCAMM;
* KaXIbI YaHK MOXET OBITh COXPAaHEH OTIEIBHO OT APYTHX, MPOIECC, CO3IABIINN
YaHK MOKET MPEKPATUTh CBOE CYIIECTBOBAHHE.

NunuBunyansHoe 3ananue Neb
1. Peanu3yiite npocToil BApHAaHT alrOpUTMa CUHXPOHU3ALUH OOJIBIINX JAaHHBIX.
2. Peanu3yiite aAIuTHBHYIO X3II-(YHKIHIO C TIOMOIIBIO MPOBUHYTOTO AJITOPHUTMA.

6.2. IlpumepHbie BONPOCHI U 3aJaHus / 3a1a4d IJIsl NMPOMEKYTOYHOM

aTTecTaluu
Cemecmp 8
Ta6muna 9 - IlpuMepHble TeopeTHYeCKHEe BOMPOCHI W MPAKTHYECKHEe 3aJaHUsl K

JK3aMeHy

Paszneinbl u TeMbl IIpumepnsle Teopetnueckue | [IpuMepHble IpakTHYECKUE 3a1aHUs
BONPOCHI

1. Ilousimue napanienvHuiX U pacnpeodeneHvblx cucmem

1.1 Omnpenenenue u 1. OcobeHHOCTH

0CcOOEHHOCTH pacnpeneneHHbIX CUCTEM

pacnpenenéHHbIX CUCTEM 2. Omnpenenenue
pacrnpe/ieIEeHHON CHCTEMBI
OTKa30yCTOMYHUBOCTD B
pacnpeieleHHbIX CUCTeMax

1.2 Apxurektypa 3. Apxurektypa MKM]]

MapaJICTbHBIX 1 4. Apxutextypa OKO/I
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pacipeaCJICHHbIX CUCTEM

5. CepBuchl pacnpeneaeHHbIX
cUCcTeM

6.  ApXUTEKTypHBIE
pacnpeieleHHbIX CUCTEM

CTHUIIN

2. llapannenvnoe npozpammuposarue

2.1 ITapannenbHble
BbIYHCJICHUA

7. biouHoe pacrnapasuieuBaHue
IIUKJIOB

9. Pa3zBepTKa IIUKIIOB

10. Bumer mpeoOpa3oBaHus
IIUKJIOB

Peanuzosameo on0uyHoe
PACNapaiienusane Yukioe
Peanuzosamv npeobpazosanue yukiog

pacuiupenuem cKansipa

2.2 TexHojorus
napajuIeIbHOTO
MIPOTPaMMHUPOBAHUS
CHCTEM C OOIlEeH nIaMAThIO
Ha OpenMP

11. CpenctBa CHHXpPOHH3ALUU
noTokoB B OpenMD

12. HesBras OapbepHas
CHHXPOHHU3AITHSI
13. OOmme u JIOKAJIbHBIE

NEPEMCHHBIC ITIOTOKA

Hcnonwvzys OpenMP, peanuzosams
napanienbubl arzopumm

2.3 HUcnonp3oBaHue
rpadUUecKuX IpOLEcCOPOB

14. Cetka, OJIOK U ITOTOK
15. Orpanndenust Ha (QYHKLIUH,
ncnonasembiec Ha GPU

2.4 NuTepdeiic mepenaan
coobmernit MPI

16. BbydepuzupoBannas
nepeaada CoOOOIMeHNMA

17. Konnextusnoe
B3anUMOJICHCTBUE BeTBEN
MIPOTPaMMBI

18. Vcximouaroniast peayKuus

Peanuzosame napannenvrwiii 6600

3. Modenu pacnpedenentulx ¢

ucmem

3.1 Monens
pacmpeneaecHHOTO
HCIIOJHEHUS

19. Mopens
KOMMYHHKaIIMOHHOTO KaHala
20. YropsimounBaHue COOBITHIA

3.2 Jloruueckoe BpeMs

21. Jlornyeckue 4acel
22. CxasipHOE BpeMs
23. BekTopHOE BpeMms

Peanuzosams ancopumm onpedenenus
epemeHu cobbimuil

3.3 CuHXpoHHOE U
ACHHXPOHHOE HMCIIOJIHCHHUE

24. ACUHXpPOHHOE UCIIOIHEHNE
25. DMy

3.4 Monenn 0TKa30B

26. OTKa3HsI POIIECCOB
217. Wepapxus
HEHCIPaBHOCTH

Mojienen

Ilocmpoenue modenu omxazoe

3.5 I'mobanbpHOE COCTOSIHUE

28. Pacnpenenennas
Mycopa

29. Pacnpenenennoe
oOHapyKeHHE 3aBEpIICHUS

30. dwuxcamusa 1JI00aJBHOTO
COCTOSTHUS

cOopka

4. Pacnpedenennvie cucmembl

4.1 KoMMyHUKallMOHHAs
IMOJICUCTEMA

31. Anroput™mbl Ha Tpadax
32. Y naJIcHHBIE BBI30BBI

4.2 CuaXpOHM3AIUS

33. AnropuT™Mbl CHHXPOHU3ALUU
4acoB

34, Pacnipenenennsie
B3aMMOMCKIIOUEHUS

Peaﬂuwuuﬂ aleopumma CUHXpOHU3aAyuu

4.3 Permukanus u
KOHCHUCTEHTHOCTD

35. [TaccuBHas perMKanus
36. AkTUBHAs peIUTUKALUS
37. Pasmemenue u 0OHOBIIEHHUE

PEIUIHK
4.4 be3onacHOCTb 38. Mopenu KOHTPOJISI JOCTyTa
39. JluckpeTHoe ympaBieHUE
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AOCTYIIOM

4.5 Cuctembl XpaHEHUS
JaHHBbIX

40. Pacnpenenennsie
KJIACTEPHbIE (aitnoBsie
CUCTEMBI

41. IlupuHTOBBIE CUCTEMBI

4.6 PacrnipeienieHHbIE
BbIYHCJICHUA

42. Monenu pacnpeaenEéHHbIX
BBEIYHCIICHUH.
43. KoMIIOHEHTHI METACUCTEMBI

CocraBurens (1):

[refinOpexep O.A., KaHI. TeXH. HayK, H0oNeHT Kadeapel UBT

(pamunus, unuyuansl u 00IHCHOCMb npenooasamelis (eil))
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