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1 Ileap TUCHUIIHHBI.
B pesynprare OCBOCHUS [NAaHHOM JUCUUILUIMHBI Y

oOyJaromerocss JOKHBI OBITh

c(OpPMHUPOBAaHbI KOMIIETEHIIMA OCHOBHOWM MPO(ecCHOHAIBHOW 00pa30BaTeIbHON IMPOrpPaMMBbI
OakanaBpuara (nanee - OITOII):

IIK-2 Cnocoben obecneuusamov opeanu3ayuoHHOe U MeEXHOJI02UYecKoe obecneyenue
Paspabomxu nPoSPaAMMHbBIX CPEOCME

1 ®opmupyemble KOMIETEHUMH, HHIMKATOPbI [0CTH:KEHUS] KOMIIeTeHUHWi, 3HAHHUS,

YmMEeHud, HAaBbIKH

Tabmuma 1 — MHauKaTOphl TOCTHKEHUST KOMITETCHIIMH, (OopMUpyeMble AUCITUTUTHON

Kon 1 na3sBanune
KOMIICTCHIINHU

NHaaukaTopsl 1OCTHKEHUS
KOMIICTCHIINH, 3aKpCHJ'IeHHI>I€
3a JUCLUILUINHOMN

3Hanus, ymeHus, HaBoikd (3YB),
(hopMupyeMbIe AUCIUTITHHOM

[IK-2 Criocoben
obecrneunBaTh
OpraHu3allMOHHOE
TEXHOJIOTHYECKOE
obecrieyeHue pa3paboTKu
NIPOIPAMMHBIX CPEICTB

[IK 2.1 ObecnieunBaet u
KOHTPOJIHPYET COOTBETCTBHS
pa3paboTaHHOTO KOJIa U
nporecca KOAUPOBaHUS Ha
SI3BIKaX NPOrPaMMUPOBAHUSA
MNPUHATBIM B OpraHu3anvi Ujin
MPOEKTE CTaHAapTaM U
TEXHOJIOI'MsAM

IIK 2.2 Pacnpenensier
BBIYHCJIMTCIIBHBIC PECYPCHI
IIpr KOAUPOBAHWU Ha A3BIKaxX
POrpaMMHUPOBAHUS

IIK 2.3 Pa3pabatsiBaeT Kox
JUTSL pean3aiyn
MPOTrPaMMHBIX CPEJICTB U
KOMIIOHEHT HH(QOPMAIIMOHHBIX
CHCTEM

3HaTk:

KOMITOHEHTHl ~ MPOTPaMMHO-TEXHUIECKIX
ApXUTEKTYP rapasuiesIbHbIX
BBIYMCIUTENIBHBIX CUCTEM;

BHUIBI napajijieJin3ma, YPOBHHU
pacrapaieIMBaHus;

MOJIeJIb TApaJUIeTIbHOM IMPOTpaMMBbl IS
BBIUMCIIUTEIHHON CHUCTEMBI c

pacnpenenéHHoi NaMsIThIO;

OCHOBBI HpOGKTI/IpOBaHI/ISI, HOCTpoeHI/ISI nu
(yHKIIMOHUPOBAHUS pacupeaeneHHbIX
CHCTEM.
YMeTh:
MIPUMEHSATh JIEKOMIIO3HIIHIO,
MIPOEKTUPOBAaHNE B3aMMOJIECHCTBH,

YKPYIIHEHHE U IUIaHUPOBAHUE BBIYMCICHUMN

npu paspaboTke napasieabHOTo
aNropuTMa;

BBISIBJISITH MH(POPMALMOHHBIE 3aBUCUMOCTH
MEXTY UTEepanusIMU LUKITHYECKUX
Y4acTKOB IPOTPaMMBI;

CaMOCTOSITETBHO

HaxXoJuTb AJITOPUTMBL

pemeHus  3amad, TpeOyommxcs A

MIPOEKTUPOBAHUS, MOCTPOCHUS "
WCIIONIb30BAHUS PACIPEICTICHHBIX CUCTEM,
B TOM 4YMCJIC HECTAHJAPTHBIX U IMPOBOJUTH
WX aHaJH3.

Bnanets:

croco0aMu TpeoOpa3oBaHUs IIUKIIOB IS
JTUKBUAIH “H(OPMAITMOHHBIX
3aBUCUMOCTEN MEXy UTEpPALUSIMU;
HaBBIKAMU pa3pabOTKH, KOMIWISAIMHA U
OTIIA/IKH MMapaJUIETbHBIX MPOTPAMM;
HaBBIKAMH OCBOCHHS OOJIBIIOTO 0O0BeMa
nHpOpPMAaLUH "

PCUHICHUA 3agad




3a JUCHUILINHOMN

Kon u HazBanue NnaukaTops! JOCTHKEHUS 3HaHus, yMeHHs, HaBbIKH (3YB),
KOMIIETCHIIUU KOMITCTEHIINH, 3aKpeIUICHHbIE | (hopMHUpyeMBble TUCIUTITHHON

pacrpeieieHHbIX CUCTEM.

2 O0bEM U TPYIOEMKOCTH JUCHUIIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

@®opMbI IPOMEKYTOUHOI aTTeCTALMH.
Tabmuma 2 — O6beM U TPYA0EMKOCTh AUCITUIUIMHBI IO BUJAM YUYESOHBIX 3aHITHI

O0BéM
OO0mast TpyIOEMKOCTb ¥ BUABI y4eOHOU pabOThI IO AUCIMILUIMHE, TPOBOJUMBIC B PA3HBIX Iggg;;;
bopmax o0yueHus
0o0
1 O0mas TPy I0eMKOCTh TUCITUTLTAHBI 108
2 KonrakTHas paboTa oOydarommxcsi ¢ mpemnojaBareieM (IO BHIAM y4eOHBIX 3aHITHN) 48
(Bcero)
AynuTtopHas pabota (Bcero): 48
B TOM YHCIIE:
JIEKIIUA 6
MPaKTUYECKUE 3aHATHSI, CEMUHAPBI
NPaKTHKYMBI
nabopaTopHbie pabOTHI 30
B UHTEPAKTUBHOM hopme
B DJIGKTPOHHO# hopme
BreaynuropHas pabora (Bcero):
B TOM 4YHMCJIIe, MHUBUAyaIbHAs padoTa 00y4aroIIUXCs C MPpenoaaBaTeieM
MOJIrOTOBKA KYpPCOBOW paboThI /KOHTAaKTHas paboTta
rpyNIOBast, HHANBUIyaTbHAs KOHCYJIbTAIMS U HHBIC BHbI YI€OHOU AEATEIBHOCTH,
HpeyCMaTpUBAIOIIKE TPYNIIOBYIO MM WHIUBUAYAJIbHYIO PadOTy 00yJaromuXcs ¢
IpernoaBaTenem)
TBOpUecKas padbora (dcce)
3 CamocrosrenbHas pabota o0ydarommxcs (Bcero) 72
4 TIpomexkyTo4Hast arTecTauysi OOy4aroUIerocst — 3a4€T U 00bEM 4acoB, BBIACIEHHBIH HA | 7 cemectp
POMEKYTOYHYIO aTTECTalHUIO:
3. Y4eOHO-TeMATHYCCKHMI IJIAH U COIEePKAHME TUCHUILINHBI.
3.1 YueOHO-TeMaTHYECKH IUIAH
Tabmuna 3 - YueOHO-TeMaTHIeCKUH T1aH 09HOH (hOPMBI O0yUESHHS
OO6mas TpyaoeMKocTh DOpMEI TEKyII[Ero
TPYAOEMKOCTh 3aHsATHH (Jac.) Hpg;ﬁ;{p}?ﬁ)ﬂqﬁoﬁ
= (6cezo uac.) aTTecTaluu
= Paznenbl 1 TeMBl AUCUUTUIMHBI YCIIEBAEMOCTH
B 0 3aHATHSIM 00
g AynuropH.
2 3aHSTHS CPC
2 JIEKIL. | TIPaKT.
Cemectp 7
1. [Tonamue napanienvhoix u
pacnpeoenennbix cucmem




Oo6rmas TpynoeMKoCTb DopMEBI TEKYIIIETO
3 o KOHTPOJISI ¥
TPYIAOEMKOCTh 3aHATHH (Jac.) IpOMeNicyTouHOM
. (6cezo uac.) ATTeCTALIH
= Paznienbl u TeMbl AMCUUTUIUHBI yCIEeBAEMOCTH
B IO 3aHATHSIM 0D0
g AyIUTOpH.
g 3aHATHS CPC
P JIEKII. | PAKT.
Cemectp 7
1 1.1 OmnpenencHue 1 0COOCHHOCTH 1 - -
pacupenenéHHbIX CUCTEM
2 1.2 Apxurektypa napauieIbHbIX U 1 2 4 Ompoc Nel
pacrpeesicHHbIX CUCTEM
2. [lapannenvHoe npoepammuposarue
3-5 | 2.1 [TapannenpHble BBIYUCICHUS 2 2 6 | WMHauBumyambHOE
3aganue Nel
4-6 | 2.2 TexHOJOTHS TAPATUICTBHOTO - 4 Onpoc Ne2
MIPOrPaMMHUPOBAHUS CUCTEM C OOIIeH 4
namsiteio Ha OpenMP
6 2.3 Ucnonp3oBaHue rpaguIecKux - - 6 Ompoc Ne3
MIPOIIECCOPOB
7-9 | 2.4 Unrepdeiic nepenaun coodmenuit MPI - 4 4 Omnpoc Ne4
3. Mooenu pacnpedenenuvix cucmem
7- | 3.1 Moaenb pacnpe/eIeHHOT0 UCTIOTHECHUS 1 2 g | MHnuBumyansHOe
11 3amanne N2
9- | 3.2 Jlornueckoe Bpems - 2 2
12
10- | 3.3 CuHXpOHHOE M aCHHXPOHHOE - 2 2
13 | ucnonuenue
11- | 3.4 Mogenu oTka3oB 1 2 2
14
12- | 3.5 I'noGanbHOE COCTOSIHUE - 2 6 | WNHauBumyambHOE
15 3aganue Ne3
4. Pacnpedenennvle cucmemuol
13 | 4.1 KoMMyHHKaIIMOHHAs MTOACHCTEMA 1 - 2
14- | 4.2 CunxpoHu3zanus 1 2 6 | NnnuBumyamsHoe
16 3amanue Ned
15 | 4.3 Permnukariyisi ¥ KOHCUCTEHTHOCTh - - 2
16 | 4.4 Be3omacHoCTh - 2 6 | WunuBunyansHoe
3ananue Ne5
17 | 4.5 CucreMbl XpaHEHUS TaHHBIX - 2 6 | NaouBumyambHOE
3amanue Ne6
18 | 4.6 PacmpeneneHHbIC BEIYUCICHHS - 2 6
18 IIpoMexyTouHas arrecTanus 3a4er
Bcero: 108 6 30 72




4 TlopsizoKk OIEHMBAHUSI YCNEBAEMOCTH H

chopMHUPOBAHHOCTH

KOMIIeTeHU M 00y4aoierocss B TeKyleid 1 mMpoMesKyTOYHOM aTTeCTAIUMN.
I[HSI MOJ0KHUTEITbHOM OIICHKHU I10 pE3yJibTaTaM OCBOCHUA NUCHUIIJIMHBI o6yqafomeMycsI

H606XOI[I/IMO BBIIIOJITHUTh BCE€ YCTAHOBJICHHBIC BHUbI y‘le6H0ﬁ pa6OTBI. OHeHKa PE3YIbTATOB

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

Tabmuma 4 - bBambHO-peWTHHrOBas OIICHKAa PE3YJIbTaTOB  Y4eOHOW  pabOThI
obyugarontuxcs o sugam (bPC)
VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaTh OreHKa B aTTeCTalllN Bamer
(BUBI) 6amtoB  |yueOHOU pabOTHI (17 nenenp)
Texymas yueOHas |80 JlekumoHHbIE 3aHATUS 2 damma moceuieHue 1 JEKIMOHHOTO 0-6

paborta B cemectpe
(ITocemenue

(KOHCTIEKT)
(3 3amsTHiIA)

3aHATUA

3aHATUH 110 [MpakTnyeckue padotsl |1 §anm - mocemieHue | NpaKTHYECKOTO 12 -24
pacnucanuio u (oT4eT O BHITOTHECHUN 3aHATHS U BBITOTHEHHE paboThl Ha 51-65%
BBITIOJTHCHHE MPaKTU9IeCcKoil paboTel) |2 Gasia — mocemieHne 1 3aHATHSA U
3a1aHMi) (12 pabor). CYIIECTBEHHBIH BKJIaJ Ha 3aHATHU B padOTy
BCel TPYMIIBL, CAMOCTOSATEIIEHOCTD H
BEITIOJTHEHHE paboTH! Ha 85,1-100%
WHnuBuayanbHble 3a oqno U3 :
3a1aHus (OTYET O 4 6anaa (BoimosHeHo 51 - 65% 3amanuil) 24 - 42
BBITIOJTHEHUH 5 6ans10B (BbITIONHEHO 66 - 85% 3aMaHMIA)
MHIUBUAYATbHBIX 7 6amnoB (BbimoaHeHo 86 - 100% 3amanmuii)
3aJaHMi)
(6 pabor)
Omnpocsl (4 ompoca) 1 6anna (moporoBoe 3HaYCHIE) 4-8
2 6amna (MakCUMaJIbHOE 3HAYCHHE)
HToro no tekyuieii pabore B cemecTpe 41 -80
IIpomexxyrounas |20 Tecr. 5 6a10B (IOPOrOBOE 3HAYCHUE) 5-10
arrecranus (3auet [(100% 10 6anJ10B (MakCHMaJIbHOE 3HAYCHUE)
C OLICHKOM) [6annoB  |Pemenue 3amaum. 5 6a10B (IOPOTOBOE 3HAUCHUE) 5-10
MIpUBEICH 10 6ans0B (MakCHMaJIbHOE 3HAYCHUE)
HOI
IITKAJIBI)
HTOro mo mpoMesKyTOYHOM aTTecTAIINU (IK3aMEHY) (51 -100%
o
MIPUBEJICHHON
IKae)
10-206.
CyMMapHasi OlleHKA 110 JHCHHILIHHE: CyMmma 0asIoB TeKyIIeH U MPOMEXYTOUHOH aTTeCTaliu 51 -100 6.




5 Y4yeOHO-MeTOAMYECKOE O0ecTIeueHne JUCIUIINHEI.

5.1 YueOHnas ureparypa
OcHoBHasi yueOHasi IuTEpaTypa

Mansexo, A. A. TlapannenbHoe TPOrpaMMHUPOBAHHE HAa OCHOBE TEXHOJIOTHUH openmp,
cuda, opencl, mpi : yae6HOe mocobue st By30B / A. A. MansiBKo. — 3-€ U31., UCIIP. U JOI. —
Mocksa : M3natensctBo FOpaiiT, 2023. — 135 ¢. — (Bricmiee o6pazoanue). — ISBN 978-5-
534-14116-0. — Texkcr : anextponHsld // OOpa3oBarenbHas 1iatdopma HOpaitt [calT]. —

URL.: https://urait.ru/bcode/514199
babuues, C. JI. PactipenencHnble cucTeMsl : yaeOHoe mocobue aist By3os / C. JI.

JonosHuTeIbHASA y4eOHAas TUTEPATypa

Kyopuna, E. B. OCHOBBI alTOpUTMHU3ALIMY U TPOTPaMMHUPOBaHUA Ha A3bike C# : yueObHOE

nocobue mius By30B/ E.B. Kympunra, M. B. OraeBa. — Mocksa : W3marensctBo FOpaiir,
2023. — 322c.— (Bwicmmee oOpa3oBanue). — ISBN 978-5-534-09796-2. — Tekcr
DIICKTPOHHBIN // OOpazoBarenbpHast mwiardopma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/517285

babuues, C.JI. PactipefiesieHHBIE CHUCTEMBI . ydeOHOe mocobue s BY30B/
C.JI. babuueB, K. A.KonpkoB.— MockBa: MW3marensctBo HOpaiitr, 2023. — 507 c. —
(Beiciiee  oOpazoBanme). — ISBN 978-5-534-11380-8. — Tekcr : 2JeKTpOHHBIA //
Oo6pasoBarenbHas wiatdopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/518274

5.2 IIporpamMHoe u wuHPOPMALUMOHHOE oO0ecleYeHHEe OCBOCHUS

AUCHUIIJINHBI.

5.2.1 IIporpamMHoe o0ecniedeHue

B oOydenun ucnonb3yroTcss WHOOPMAIMOHHBIE TEXHOJIOTMH Ha 0a3e KOMITBIOTEPHBIX
KJaccoB yueOHoro kopmyca Ned (mp.Mertammypros 19):

- JIEKIIMOHHBIE 3aHATHUA BEAYTCS C HCIOJIB30BAHUEM IMPE3EHTAIM U MPOTrPaMMHOTO
obecrieueHnss MyJIbTH-MEAnMa IeMOHcTparuii Ha ocHoBe MicrosoftOffice 2010 (numen3us
DreamSparkPremiumElectronicSoftwareDelivery (3 years);

Renewal no cybnunensnonnomy gorosopy NeTr000083174 ot 12.04.2016);

- PaKTHYECKUE 3aHATHSA 110 TUCIUILIMHE MPOBOISATCS C MCIIOJIb30BAaHHEM ITPOTPAMMHOTO
o0ecrieueHns1, MPUBEACHHOTO B TaOJIHIIE.

Tabnuya — Hngopmayuonnvie mexunonoeuu u npoepammuoe obecnevenue ayoOumopHblx
3AHAMUL U CAMOCMOAMENbHOU pabombl

IIporpamma / cucrema CBeneHHs 0 TIpaBe HCIIONB30BAHMSA (TUIEH3UA, | No KOMII. KJIacCOB
JIOTOBOP, CPOKH MCIOIB30BAHUS).
Tapant I'oc.kouTpakT Ne38 ot 5.03.2010 501/4, 502/4, 508/4,
509/4,602 /4
ConsultantPlus 14 Joroop 06 napo momaepxke 01.04.2007 501/4, 502/4, 508/4,
509/4,602/4

ITporpaMMHOE 00€eCTIEYEHHE KOMITLIOTEPOB:
Onepanonnsie cucremsl: Windows 7; AurusupycHoe I10: EsetEndpointSecurity 5.0.

HHTeperpupoBanHbie NPOrpaMMble CHCTEMbI

Microsoft Visual Studio 2010 Jluuenusus DreamSpark Premium Electronic 501/4, 502/4, 508/4,

7


https://urait.ru/bcode/514199
https://urait.ru/bcode/517285
https://urait.ru/bcode/518274

Software Delivery (3 years) Renewal 1o 509/4,602/4
cybmunen3snonaomy norosopy NeTr000083174
ot 12.04.2016r.

Od¢mucuoe IO
Microsoft Office, Visio JunennsusDreamSpark Premium Electronic 501/4, 502/4, 508/4,
MS PowerPoint Software Delivery (3 years) Renewal 509,602

MOCYOINIEH3HOHHOMY IOTOBOPY
NeTr000083174 ot 12.04.2016r.

CnpaBo4yHO-IpaBoOBble W HHPOPMALMOHHBIE CHCTEMbI

lapant Toc.konrTpakt Ne38 ot 5.03.2010 501/4, 502/4, 508/4,
509/4,602/4

ConsultantPlus 14 Horosop 06 undo momnepxkke 01.04.2007 501/4, 502/4, 508/4,
509/4,602/4

Bpay3sepsbl u 10110/ IHEHUS

IE 8 BecmatHo 501/4, 502/4, 508/4,
509/4,602/4

Firefox 14 Becruiatao 501/4, 502/4, 508/4,
509/4,602/4

Opera 12 Becruiatao 501/4, 502/4, 508/4,
509/4,602/4

Netbeans IDE 7.0.1 musa Firefox BecrmatHo 501/4, 502/4, 508/4,
509/4,602/4

Crnenuanbnoe I1O pus pa6orsl ¢ komnbsoTepoMm aun ¢ OB3

NVDA Becrutatao 501/4, 502/4, 508/4,
509/4,602/4

DKpaHHast J1yma, SKpaHHasI B cocraBe onepannoHHON CHCTEMBI 501/4, 502/4, 508/4,

KJIaBHaTypa 509/4,602/4

5.3.2 CoBpeMeHHble npodeccHOHAIbHBIE 0a3bl  JaHHBIX U

HH(pOPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.

Ilepeuens CIIB/l u UCC no aucumnmninne

1. CITForum.ru - on-line OubanoTexka CBOOOJHO JOCTYNHBIX MAaTEpHaJOB IO
UH()OPMAIIMOHHBIM TEXHOJIOTHSM Ha pycCKOM si3bike - http://citforum.ru

2. Hayunas snektponHas Oubnuoreka eLIBRARY.RU — kpynueimmuii poccuiickuit
WHPOPMALIMOHHBIA TIOpPTal B OO0JNIACTH HAyKH, TEXHOJIOTHH, MEIWIMHBI W 00pa30oBaHMA,
coziepskaluii pedepatsl U MOJTHbIE TEKCTHI - WWW.elibrary.ru

3. Eamuoe okxHO m0cTyma k o0pa3oBarebHbIM pecypcam - http://window.edu.ru/

6 Hnble cBeaeHust M (WJIM) MaTepHUAaJIbl.

6.1.IlpumepHbIE TEMBbI MUCbMEHHBIX Y4eOHBIX PadoT
Temsbl onipoca

Ompoc Nel

HcnonHenne HECKONBKUX pacpeIeIeHHbIX TPOLIECCOB
KimmeHnt-cepBepHas apXuTeKkTypa

[TapannensHas cuctema

Pacnpenenennas cucrema

Krnaccudukanus napamienbHbIX CUCTEM


http://citforum.ru/
http://www.elibrary.ru/

OKOI
OKM/]
Apxurekrypa MKM/]

Onpoc Ne2

1. Ilepeuncnure cocTaBHble YacTh TeXHOJOruu OpenMP.

2. C noMoUIbI0 Kakoi TUPEKTUBBI (TUPEKTHB) CO3/IAIOTCS HOBBIE MMapaliesIbHbIE 001acTH
IPOrpaMMbI?

3. YTo Takoe KpUTHYECKAsl CEKLIMSI IPOTrPAMMBbI?

4. KakuM 00pa3oM MOXXHO YCTAaHOBUTH HY)KHOE KOJIMYECTBO IMOTOKOB JUIS CO3/IaHUS
OUepeIHON MapayyieIbHON 00macTu?

5. Kak obecrieunTh BBINIOJHEHUE (PparMeHTa MapajuiebHOM 00JACTH TOJIBKO TJIABHBIM
MOTOKOM?

6. Kakas ommms mupexktuBsl OpenMP for wucnonb3yercs ans ykazanus crocoba
pacrpezeneHus: uTepaluil IUKIa MeX 1y MOTOKaMu NapasuieabHoi obmactu?

7. Uto takoe deadlock? Kakum mnpaBuiaMm HYKHO ClelOBaTh, 4TOOBI M30€KaTh
BO3MOXKHOCTH TTOTIQIaHUS TTapajuiesibHOM nmporpammel B deadlock?

8. Uro takoe cBeneHue naHHbIX? Kakue onuuu U B KaKuX JUPEKTUBAX HCIIONb3YIOTCS
JUISI BBITIOJIHEHUS CBEACHUS?

9. Uro nmenaer aqupekruBa OpenMP threadprivate?

10. Kak obOecrneuuTh BbINIONHEHUE (PparMeHTa mapamienbHOW 00JacTH TOTOKOM C
MaKCHMaJlbHbIM HOMEPOM B JJAHHOM MapaijiebHOMi obnactu?

11. JInga yero ucnons3yetcs onuus firstprivate? Uem oHa oTiiMyaeTcss OT ONIMIA private u
lastprivate?

12. Yro Takoe BIIOKEHHas MapaijiesbHas 00JiacTh MporpaMMmbl? B kakux ciydasx ee
HeJb3s CO3/1aTh?

13. YUro takoe HesBHas OapbepHass cuHxpoHuzanusi? C MOMOIIBI0 KaKUX CPEJACTB €€
MO>XHO OTMEHUTH?

14. JIns dvero wucnomw3ytorcs aupekTuBbl OpenMP sections u section? Yrto nemaer
KaXK/1asi U3 3TUX JUPEKTUB?

15. Ilepeuncnute Bce cpeAcTBa CUHXPOHU3AUH TOTOKOB B OpenMP.

16. Ilepeuncnure BO3MOXKHBIE CHOCOOBI pacHpeAeNeHUs HTEepaluil LUKIa MEXAY
MOTOKAMHU.

17. Yto nenaetr nupexktua OpenMP atomic?

18. B ueM coCTOUT paznuuue Mexay OOIIMMHU U JIOKAJIbHBIMH [T€PEMEHHBIMH TOTOKA?

19. C nomouipl0 KakuxX CpPEICTB MOXHO OrPaHUYUTh TJyOMHY BJIOKEHHOCTHU
napajieNIbHbIX 00JacTel mporpaMmMsel?

20. OT 4ero 3aBUCHUT PaBHOMEPHOCTH 3arpy3KH MPOIECCOPOB/SIEP CHCTEMBI C O0IIen
NaMATbIO?

21. Kakum oOpa3oM ¢yHKIUS, BbI3bIBaeMash M3 MapajuleIbHON MPOrpamMMbl, MOXKET
BBISICHUTb, B MIOCJIEIOBATEIBHOMN WM NapaieIbHOW 001aCTH OHA BBITIOIHAETCS?

22. Kak obecrieunTh BBIMOTHEHNE (DparMeHTa mapayijieIbHOW 001aCTH B TOYHOCTH OJHUM
MTOTOKOM?

23. Kakoe 3Hauenwe Oymer WMETh IepeMeHHas count B pPE3yJbTaTe BBITIOJIHECHHS
¢dbparmeHTa napaeabHON IPOrPaMMBbL:

int count = 0;



#pragma omp parallel for
for(inti=0;i<10; i++){
count++,

}

Onpoc Ne3

1. Uro Ttakoe siapo B TepmuuHosiorun CUDA? 2. Kak 3agaercs pa3mMepHOCTb M
KOJINYECTBO MOTOKOB SIJIPa, BHIOIHAEMOTO rpaduyeckumM mporeccopom?

3. Ilepeunciure BUABI U XapaKTEPUCTUKU MTAMATH, TOCTYIHON u3 nporpamMmmbsl GPU.

4. Kak ykazatb TpeOyemoe pasmenieHue nepemennoi B namsitu GPU (peructpoBoit,
pas3zenseMoil, rIo0abHOM, MaMATH TEKCTYP,...)?

5. Ilepeuncnure BUABI U XapaKTEPUCTUKHU MaMSTH, JOCTYNMHOW u3 mporpammbl CPU
IIpHU UCcHoJib30BaHuU apxuTeKTypsl CUDA.

6. Ilepeuucnure BCTpOECHHBIE BEKTOPHBIE THUIBI JAHHBIX pacliupeHus sa3pika C u
00BSCHUTE CMBICII UX HAUMEHOBAHUH.

7. Kak B nporpamme juist CPU obGecnieunTs CHHXpOHM3AIHIO ¢ Tporpammoit s GPU?

8. Ecim k ogaomy CPU monkimo4eHo HEeCKONbKO BuaeokapT NVidia apXUTEKTypsI
CUDA, 10 KakuMm 00pa3oM MOXKHO O0ECIIEYUTh UX OJHOBPEMEHHYIO 3arpy3Ky?

9. Ilepeuncnute Buapl U xapakrepuctuku namatu GPU, noctymHolf U3 mporpaMmbl
OCHOBHOTO IpoIieccopa.

10. Kakue orpanndeHust HalOXeHbl Ha (YHKIIUU, KOTOPbIE JOJDKHBI BBIIOIHATHCSA Ha

GPU?

11. Yro Takoe mynbTHnpoueccop B repmunonorun CUDA?

12. Kakue orpaHuueHHs] HaJOXeHbl HAa (DYHKIUH, BBIIOJHAEMBbIE B IpaduyecKkoM
nporeccope?

13. Kak onpenenutb BEpPCHUI0 U TEXHUYECKHE XapaKTEPUCTUKU TIpaduyueckoro
npoueccopa NVIDIA?

14. Tlepeuncnure W OXapaKTepU3yHTe TPYMIbI OMOMUOTCYHBIX (QYHKIMHA Run-time
oubmmoreku CUDA.

15. Uto Takoe ceTka, 6510K, TOTOK B TepMunonoruu CUDA?

16. Uto Takoe tun ga"HHblx dim3?

17. KakoBa MakcuManbHasi pa3MepPHOCTh CETKHU B OJ0Kax?

18. Ilepeuucnure u OxapakTepuzyre QYHKIUH KOMIIOHEHTOB IPOrPaMMHOIO
obecneuenus CUDA.

19. Kakyro mozens napamienusma peanusyet apxutekrypa CUDA?

20. Yto menmaet npenporieccop nvec?

21. MoXHO 1M TONYy4YUTh yKazareidb Ha (PYHKIHIO, BBIMOITHSIEMYIO TpadUdecKuM
npoieccopom?

Ompoc Ne4
1. Kakve BUIbI BUPTYyaIbHBIX TOMOJOTUN MOKHO PEaJTU30BbIBATH C UCIOJIb30BAHUEM
MPI1?
2. Urto Takoe OapwepHas cunxponuszanus B MPI? Kakue eme Buabpl CHHXPOHH3AIIUN
CyIIeCTBYIOT B cTanaapre MPI-1?
3. [lepeuncnure ocHOBHBIC Tpymbl GyHKIMHA cTranaapta MPI-1.
4. Moxer nu MPIl-nporpamma, BBIIOJHAIOWIASCS HA MHOTOSIIEPHOM  Y3II€,
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UCTIOJIb30BaTh Bee ero siupa? U ecnu na, To Kakum oOpazom?

5. YTo Takoe NoJab30BaTENIbCKas ONEpaLus peayKIuu?

6. UeM pasznnyaroTcs pa3Mep U MPOTSHKEHHOCTh TUIIOB TaHHBIX MPI?

7. Yro Takoe OydeprzoBaHHas mepeaada COOOICHUN?

8. Uro takoe kommyHukarop? Kakue npobieMpl pemaroTcsi ¢ UCIOIb30BAaHUEM ITOTO
NOHATUA?

9. Ckompko B MPI omnepaumii mnpuema CcoOOIIEHWH THma MTOYKa-Toukah?
Ilepeuncinre U OXapaKTEPU3YUTE UX.

10. YUTo Takoe KOJUIEKTUBHOE B3aUMOJEHCTBHE BETBEW TPOIPaMMBbI?

11. Kak myreM BbI30Ba OJHON (YHKIMU MOKHO OJHOBPEMEHHO NEpeAaTh M MPHHATH
0J10K JaHHbBIX?

12. Ilepeuncnure npeaonpeesieHHbIe ONepaiuu peayKiuu 1anabix MPI.

13. Yro Takoe BupTyanbHas Tononorus? Kak oHa cBsizana ¢ puU3n4ecKoil TOMoaoruei
BBIUMCIIUTENBHON ceTh/KiacTepa/KoMmIuiekca?

14. J1ns uero B8 MPI-nporpammax MO>KHO HCIIOJIB30BAaTh IPOU3BOIHBIE TUIIBI JAHHBIX?

15. KakoBo Ha3Hauenue 6ubnuorexku MPE?

16. Uto noHumaercs HOJ ONEpalusMH CIBUra M LMKJIMYECKOTO CJBHUra JIaHHBIX?
Kakue ¢pyHKInN 0OBIYHO HCIIONB3YIOTCS IJIS MX Pean3aun’?

17. Yto Takoe uckimouatomas penykuus (MPI _Exscan), kak oHa BbirosiHseTcs?

18. Moxer nu BeTBb HapauieabHOW MporpaMMmbl ¢ nomouiso MPI nepenaBath
coo01eHus cama ceoe?

19. Kakue onepanuu pacChlIKK ¥ cOOpa IaHHBIX peann3oBaHbl B MPI?

20. JlomxHbl 1M aOCOJIOTHO BCE BETBU MNapalIeIbHOM NpPOrpaMMbl NPUHUMATh
ydacTue B KOJUIEKTUBHOM B3aUMOJIEHCTBUU?

21. CKOJBKO KOHCTPYKTOPOB MPOU3BOIHBIX TUIIOB peann3oBaHo B MPI? Tlepeuncnure
Y 0XapaKTEpU3YyNTE UX.

22. Yem paznuyaroTcs TOMoJIoruu MTop h u Mpermerkah?

23. Yro Takoe Bup ¢aiina? J{is 4ero ucnoyib3yercs 3To MoHsATHE?

24. Kakue cnocoObl CHHXPOHHM3AIMM HCIOJNB3YIOTCS IMpPH YIAJIEHHOM JOCTyIE K
namMsaTu?

25. Yto Takoe MHTEpP-KOMMYHHMKATOp? Yem 3TO MOHATHE OTIMYAETCS OT IOHATHUSA
MHTpa-KOMMYHHUKaTopa?

26. Yto Takoe QailioBslif TUII?

27. Yro Takoe MokHOh nipu ynaneHHom noctyne namsatu? Kak co3gats OkHO?

28. Uto Takoe CMHXpOHHU3aLUs ¢ OJOKHMPOBKAMHU MPHU YAAJIEHHOM JOCTYIE€ K MaMsATH?
Kakwue ere cymiecTByoT BUbl CHHXPOHHU3AIMH?

29. Yro Takoe cMerieHue (aiina? Yem OHO OTIMYACTCS OT TUIIOBOTO CMEIEHUS?

30. Kakue ¢yHKIMM MOTYT OBITH MCIOJB30BaHbI ISl MOAM(DUKALMU COCTOSHUS
namsaTid MokHa'h npyroii BeTBu?

31. Ilepeuncaure ocHoBHBIE rpymnmbl GpyHKIMI 6ndaroTexkn MPE.

32. Yem paznuuaroTcst UHAMBHIyalbHbIE U O0IIKE YKa3aTenu (aition?

33. Uro Takoe e-tun? MoxeT 11 B Ka4eCTBE €-THIIa UCII0JIb30BAThCS 0a30BBINA THI?

34. Uro Takoe 3a00pHast CHHXpOHHU3AIH?

35. Kakue Tumnsl gocTyma K ¢aitiam cymectByior B MPI?

36. C moMomipio KakuxX (yHKITUH BBITIOJHSIETCS CO3/IaHUE HOBBIX TPYIIT BETBEH?

37. Uto Takoe CUHXPOHU3ALMs C IACCUBHBIM aJIpecaTom?
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38. Uro Takoe mocTym K (ailily Mo sSIBHOMY CMEUICHHIO? SIBISIFOTCS M OIepariu
TaKOT0 JIOCTYTa KOJIJIEKTUBHBIMU?
39. MoHO 11 U3MEHATH BUJ (paiiia B MpoIiecce BHIMOIHEHHS TPOrpaMMBbl?

Tembl MHAMBHAYAJIBHOTO 32/1aHUSA

NunuBunyansHoe 3apanue Nel

Peanu3oBath anropuTMbel pabOTHI C MAacCHBAMH, HWCIIONB3ysS IS [HKJIOB OJOYHOE,
UKIUYECKOe ©  OJIOYHO-IIMKJIMYECKoe pacmpeneneHus. llpu  odopmieHun  paboThI,
MPEIOCTaBUTh OJIOK CXEMBbl M KOJI UCXOMHOTO W pacnapauie]IeHHOrO alrOpuTMOB, CPaBHEHHUE
pa3IMYHBIX TOIXOJOB K  paclpeleleHWI0. YKa3aTh  METOJIbl, HCIOJb3yeMble IS
npeoOpa3oBaHus IIUKIIOB.

WNunuBunyansHoe 3aganue No2
PeanmuzoBath MoOJENh ACHHXPOHHBIX PACHpPECICHHBIX CHCTEM Ha JIFOOOM S3BIKE
IPOrPaMMHUPOBAHUS, AOMYCKAIOIIEM UCIIOJIb30BAHUE MAPAIUIETEHO UCTIOIHSAIOMIUXCS TPOLEAYP.

NunuBuayansHoe 3aganue Ne3

1. IMokaxwuTte, uyTo M0OOOE 0A30BOC BHIYMCICHWE MOKHO MOIU(MUIIMPOBATH TaK, YTO OHO
OyZeT COCTOSATH TOJNBKO M3 COOBITHI Tpex rpymi, Send, Receive u Internal.

2. Hanmumure Kakoi-Im0o anroputM Announce U3BEIICHHS O 3aBEPIICHIH BEIYHCICHUS.

NunuBunyansHoe 3ananue No4
Peanusyiite pacnpeneneHHbIN alrOPUTM B3aUMOUCKIIOYEHHS B BUJIE paboueil PyHKIHH

NunnBunyansHoe 3ananue NeS
CrpoekTupoBaTh CUCTEMY, KOTOpasi yIOBIETBOPSIET CICIYIONTUM TPEOOBAHUSIM:
* HE JOJDKHO OBITh IIEHTPATIM30BAaHHOM 0a3bl JAHHBIX MOJIH30BATENICH;
* o0mue JaHHbIE AENATCS Ha (parMeHThl (PUKCUPOBAHHON MJIMHBI, KOTOPHIE MBI
OyzaeM Ha3bIBaTh YaHKaMU, OT aHTJIMICKoro cioBa chunk — Kycok;
* K@XIbIH YaHK JaHHBIX MOXKET OBITh JIOCTYIIEH TEM II0JIb30BaTEsIM, KOTOPBIM
BJIaJIeJIel] pa3perl JOCTYI;
* KOMMYHHUKAIIMM MEXIy IpoleccaMl MNpoXoAsT B HeOGe3zomacHOM cpene. JIxo0oii
MIOCTOPOHHUH IMOJIE30BATEh MOXKET YUTATh BCE COOOIICHUI MEX/Ty MPOIECCaMHU;
*  KaXIbl YaHK MOXKET OBITh COXpaHEH OTNEIbHO OT APYTUX, MPOIECC, CO3AaBIIMIA
YaHK MOXKET MPEKPATUTH CBOE CYIIECTBOBAHHE.

NunuBunyansHoe 3aaanue Ne6
1. Peanu3yiiTe mpoCcTOii BapHaHT ajJrOpUTMa CHHXPOHU3AINH OOJBIINX JTaHHBIX.
2. Peanu3yiite aAIu TUBHYIO X31I-(YHKIIHIO C OMOIIBIO MTPOJBUHYTOTO alTOPUTMA.

6.2. [lpumepHble BONPOCHI W 3aJaHMs / 3aJa4U JJIS NMPOMEKYTOYHOM
arrecTauuu

Cemecmp 7
Ta6auna 5 - IlpumepHble TeopeTHyecKkHe BOMPOCHI U MPAKTHYECKHE 3aJaHUAA K
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3a4eTy

Paznenns! 1 TeMbl

IIpumepuslie
BOITPOCHI

TCOPETUICCKUEC

HpI/IMepHLIC MPAKTUYCCKHUEC 3aJaHUA

Pazoenvt oucyuniumnol

1. llonamue napannenvHvix U pacnpeoeieHHbX cucmem

1.1 Ompenenenue u
0CcOOEHHOCTH
pacupenenéHHbIX CUCTEM

1. OcobeHHOCTH
pacnpenesicHHBIX CUCTEM

2. OmpeneneHue
pacrnpeieIeHHOW CUCTEMBI
OTKa30yCcTOMYUBOCTD B
pacripeneneHHbIX CHCTeMax

1.2 Apxurekrypa
napauIeIbHBIX U
pacrpeeNicHHbIX CUCTEM

3. Apxutextypa MKM[]]

4. Apxurextypa OKO/]

5. CepBHCH pacnpeneneHHbIX
CUCTEM

6.  ApXuUTeKTypHbIE
pacrpeelIeHHbIX CHCTEM

CTHJIN

2. llapannenvroe npoepammuposanue

2.1 IlapannensHble
BBIYHMCIICHUS

7. briounoe pacnapaiienuBaHue
LUKIIOB

9. Pa3BepTKa IUKIIOB

10. Bunmer npeoOpa3oBaHus
LIUKJIOB

Peanuzosams brounoe
pacnapaiieiueaHue yukios
Peanuzoeams npeo6pa306anue YUKioe

pacuiupenuem cKansipa

2.2 Texuomorus
napauIeIbHOTO
MPOrPaMMHUPOBAHUS
CHCTEM C 0OIIEH TaMAThIO
Ha OpenMP

11. CpencrBa CHHXpOHM3ALUU
norokoB B OpenMD

12. HesBHas OaprepHas
CHHXPOHH3ALHS
13. OO0mme ©W JOKaJbHBIE

TNEPEMCHHBIC ITOTOKA

HUcnonvzys OpenMP, pearuzosams
napaienbHblil aneopumm

2.3 Ucnons3oBanue
rpa)uIecKux MpPoIeCcCCOPOB

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

2.4 VnTepdeiic nepenaun
coobmenuii MPI

16. BydepuzupoBannas
nepeaaya cooOIeHni

17. KonnextusHoe
B3alUMOJICUICTBUE BETBEN
MIPOrpaMMBbl

18. Mckimoyaromas peyKIus

Peanuzosamo napannenvhwiti 6600

3. Mooenu pacnpedenennvix

cucmem

3.1 Mopenb
pacrpeneneHHOro
HNUCITIOJTHCHU A

19. Mogenn
KOMMYHHUKAIIMOHHOTO KaHalla
20. YmopsmounBaHue COOBITHI

3.2 Jlorngeckoe BpeMs

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

Peanuzosame ancopumm onpedenenus
8pemeHu cobbimuil

3.3 CuHXpoHHOE U
ACHHXPOHHOE MCIIOJIHCHNE

24. ACMHXPOHHOE UCTIOTHEHNE
25. OMynsmn

3.4 Monenu 0TKa3oB

26. OTKa3bl MPOLIECCOB
27. Wepapxus
HEUCTPAaBHOCTH

1Y (031 (S (7

Hocmpoeﬁue MoOe OMKA308

3.5 I'mobaibHOE COCTOSIHHE

28. Pacnpenenennas
Mycopa

29. Pacnpenenennoe
00HApY)KCHHE 3aBEPIICHUS

30. @wuxkcamua 17I00aILHOTO
COCTOSTHUS

cOopka
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4. Pacnpedenennvle cucmeml

4.1 KomMmMmyHUKamoHHAs
HOJCHCTEMA

31. Anroputmsl Ha Tpadax
32. Y naneHHble BbI30BbI

4.2 CHHXpOHHU3AIINS

33. ANTopUTMBI CHHXPOHH3AITIH
94acoB

34, Pacnpenenennnie
B3aWMOUCKITFOUCHHS

Peaﬂusauuﬂ aneopumma CUHXPOHU3AYUU

4.3 Pemukanus u
KOHCUCTEHTHOCTH

35. IlaccuBHas peruIMKarys

36. AKTUBHAsI perIMKalus

37. Pa3zmenienne u OOHOBIICHHE
SIS

4.4 Be3onacHOCTh

38. Moaenu KOHTpOIIsI JOCTyTa
39. JluckpeTHOe YyIpaBlI€HUE
JOCTYTIOM

4.5 Cuctembl XpaHEHUS
JAHHBIX

40. Pacnpenenennbie
KJIaCTepHbIE ¢aiinosie
CHCTEMBI

41. IIupuHTrOBBIE CUCTEMBI

4.6 PacnpeneneHHbie

42. Mopenu pacupeaeaEéHHbIX

BBIYHCIIEHUS BBIYMCJICHHIA.

43. KoMIIOHEHTHI METACHUCTEMEI
Komnemenuuu
IT1K-2 Crocoben Keiic 3a0anue 1
obecrieunBaTh Tpebyercs peanu3oBaTh NapaiieIbHYIO
OpraHI/I3aHI/IOHHOC u peajm3alrio aJiropurMa peiiCHus CUCTEMbI
TEXHOJIOIHUECKOe JMMHEHHBIX anreOpandecKiX ypaBHEHUI.

obecrieyeHne pa3paboTKH
HPOrPaMMHBIX CPE/ICTB

- OnpenenuTh TEXHOIOTHH W alTOPUTMBI
Ut peanu3anuy 3()(EKTHBHOTO aITrOpPHTMA
JUISL CUCTEMBI ¢ 00IIeH TaMATHIO

- Onpenenuth © ONUCATh AITOPHUTMBI
pacrnapauieuBaHus IHKIIOB JUTst
3¢ GEeKTHBHON peain3aliiy aIropuT™Ma

- CocraBuTh MPOTPaMMHBIN KOJI
napauielIbHOro aJropuT™Ma c

WCTIONb30BaHUEM BBIOPAHHBIX METOAOB U
TEXHOJIOTUH

Keiic 3adanue 2

C  WCIONMB30BaHHEM  HEOJNOKHPYIOIINX
onepanui OCYILECTBUTh YMHOKEHUE
KBaJ[PAaTHBIX MATPHUII, UCTIOJIB3YS PA3TUUHBIC
BUIBI  PACHpPEACICHUS JaHHBIX  MEKIY
nporieccamu  (BeiOpath W3 64 BapHaHTOB
HCIIONIb30BaHUS TOTOJNOTHA 5 Hambolee
3¢ (GeKTUBHBIX, O00OCHOBaTh BEIOOp W
CPaBHUTH BPEMsI BBITIOJTHEHHS ).

CocraButens (u):

HTeitnOpexep O.A., KaH]. TeXH. HayK, JoueHT kadenps BT

(@pamunus, unuyuanst u dondxicHocms npenooasamelis (eti))
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