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1 Ileap TUCHUIIHHBI.

B pesynbraTe OCBOSHHS MaHHOW IUCHUIUIMHBI Yy  OOYYaromIerocsl MOJDKHBI OBITh
c(OpPMHUPOBAaHbI KOMIIETEHIIMA OCHOBHOWM MPO(ecCHOHAIBHOW 00pa30BaTeIbHON IMPOrpPaMMBbI
OakanaBpuarta (nanee - OITOII):

IIK-2 Cnocoben K pazpabomke mpebosanutl,

npocpammHoco obecneyenus

npoekmupoeanuro u peaiusayuu

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

YMEHUS, HABBIKH
Tabmuna 1 — MHauKaTOphl TOCTHKEHUS KOMITIETCHIINH, GOopMUpyeMble TUCITATTHHON

Kon n nazBanne | UnamkaTopsl 3Hanus, ymeHusi, HaBeiku (3YB), popmupyemsbie
KOMIIETEHIINU JOCTIKEHHUS JUCIUTUTUHON

KOMITCTEHIINH,

3aKpeIUICHHbIC 32

OUCLUIUIMHON
[IK-2 Cnocoben | I1K-2.2 3HaTh:
paspabateiBate | IIpoekTupyer - KOMIIOHEHTBI IPOTPAMMHO-TEXHUUECKUX apXUTEKTYP
TpeOOBaHMS, IPOrpaMMHOE napaieNbHbIX BEIYMCIUTENbHBIX CUCTEM;
MPOEKTHPOBaTh | oOecrieueHue - BU/JIBI MTapaJuIeIN3Ma, YPOBHH paciapaiieIuBaHus;
u I1K-2.3 - MOJEJNb MAPaUIETbHON NPOTrPpaMMBbI 711 BEIYUCIUTEIBHON
peanu3oBbiBath | PaszpabateiBaeT CHCTEMBI C pachpeeaEHHON TaMAThIO;
MpOrpaMMHOe IpOrpaMMHOE - OCHOBBI POEKTUPOBAHUS, TIOCTPOCHHUS U
obecrieueHune o0ecrieyeHue (YHKINOHUPOBAHHUS PACHPEICICHHBIX CUCTEM.

Ymern:

- IPUMEHSATH JEKOMIIO3ULIUIO, IPOEKTUPOBAHNE
B3aUMOJICHCTBHM, YKPYITHEHHE U INIAHUPOBAHUE
BBIYHCIICHUH MPH pa3paboTKe MapayieIbHOTO ajJropuTMa;
- BBISIBIISITH HH(OPMALIMOHHBIE 3aBUCHUMOCTH MEXTY
WTEPALUAMHU [UKINYECKUX YYACTKOB MPOTPAMMBI;

- CaMOCTOSITENIEHO HAaXOAUTh aITOPUTMBI PEIIEHH 3aJad,
TpeOYIOIMXCsl AJ1s1 IPOSKTUPOBAHUS, TOCTPOCHHUS U
WCTIOJIb30BaHUS pacpeieNIeHHBIX CUCTEM, B TOM YHCIIE
HECTaHJaPTHBIX U MPOBOAUTH UX aHAJIN3.

Baapern:

- croco6amu mpeoOpa3oBaHMs LUKIIOB IS JINKBUAALINH
WHGOPMALMOHHBIX 3aBUCHMOCTEH MEXy UTEPaLUsIMHU;

- HaBbIKaMH pa3pabOTKH, KOMITWIISIIIAN U OTJIAIKN
NapajuIeIbHBIX IPOrPaMM;

- HaBbIKaMH OCBOEHHSI OOJIBIIOT0 00beMa HHPOpMaUK U

peleHus 3a1a4 pacipeIeCHHbIX CUCTEM.

2 O0BbEM M TPYI0EMKOCTH JUCHMILUIUHBI 110 BUIaM YUeOHBbIX 3aHSITHIA.

DopMBbI IPOMEKYTOUYHON ATTECTALUU.
Tabmuia 2 — O6beM U TPYJ0EMKOCTh AUCITUTUTHMHBI TT0 BUJAM YUE€OHBIX 3aHITHI

O0BéM
OO6mmas TpyT0eMKOCTh ¥ BHABI y4eOHOW paObOTHI MO AWCIHUILINHE, IPOBOAUMBIC B Pa3HBIX Y9acoB TI0
dopmax bopmam
00yUeHus




010]0)
1 O6miast TpyJ0€MKOCTh TUCIUTLINHBI 108
2 KontaktHas paborta oOydarommMxcsi ¢ mpemnoaaBaTesieM (IO BHIAM Y4YEeOHBIX 3aHSTHIA) 36
(Bcero)
AynutopHas pabota (Bcero): 36
B TOM YHCIIE:
JIEKIIHA 6
na0opaTopHbIe PabOTHI 30
BreaynuropHnas pabota (Bcero):
3 CamocrosrenbHas pabota oO0y4arommxcs (Bcero) 72
4 TIpomesxyTouHas aTTecTanus o0y4arouerocs — 3a4eT 7 cemecTp
3. YueOHOo-TeMaTHYeCKMi IJIAH U COlep:KaHue TUCUMIIHHBI.
3.1 YuyeOHO-TeMaTHYECKHI IUIAH
Tabnuna 3 - YyeOHo-TeMaTuyecKuil mian ouHoi popmbl oOyueHus
Oo6mas TpyaoeMKocTh DopMbI TEKYILEro
TPYAOEMKOCTh 3aHATHH (Jac.) Hpg;ﬁg’;ﬁ)ﬂqﬁoﬁ
= (6cezo uac.) aTTeCTAIHH
B Pa3ZIeJII>I U TEMbI AUCHHUIIIINHBI YCIIEBAEMOCTH
B O 3aHSATHSIM 0D0
g AyauTOpH.
2 3aHSITHS CPC
s JIEKIL. | MPaKT.
Cemectp 7/
1. llousmue napannenvHuix u
PACnpeOeNeHHbIX CUcmem
1 1.1 OmpeneneHue U 0COOCHHOCTH 1 1 - -
pacnpenenéHHbIX CHCTEM
2 1.2 ApxutekTypa napajuiebHbIX U 7 1 2 4 Ompoc Nel
pacrpe/elieHHbIX CHCTEM
2. [lapannenvroe npoepammuposatue
3-5 | 2.1 IlapannenbHbIe BRIYUCICHUS 10 2 2 6 | NumuBuayanbHOe
3amanue Nel
4-6 | 2.2 TexHOJOTHS TAPAILICITBHOTO 8 - 4 Ompoc N2
POrpaMMHUPOBAHHUS CUCTEM C 001Iei 4
namsiteio Ha OpenMP
6 2.3 Ucnonb3oBaHue rpaguIecKux 6 - - 6 Ormpoc Ne3
MPOLIECCOPOB
7-9 | 2.4 Unrepdeiic nepenaun coodueHuit MPI 8 - 4 4 Ornpoc Ne4
3. Mooenu pacnpedenenuvix cucmem
7- | 3.1 Moaens pacnpeIeIeHHOT0 UCTIOTHEHUS 11 1 2 g | MuousunyansHoe
11 3aganue Ne2
9- | 3.2 Jloruueckoe BpeMst 4 - 2 2
12
10- | 3.3 CuHXpOHHOE M aCHHXPOHHOE 4 - 2 2
13 | ucnonuenue
11- | 3.4 Mogenu oTka30B 5 1 2 2
14




Oo6mas TpymoeMKoCTh DOpPMBI TEKYILETO
. N KOHTPOJISI |
TPYIOEMKOCTh 3aHATHH (Jac.) IpOMeNicyTouHOM
= (6cezo uac.) ATTeCTAITHH
= Pazpensl u TeMbl THCHUTLIMHBI YCIIEBAEMOCTH
B IO 3aHATHIM 00
= AyIuTOpH.
g 3aHATHS CPC
2 JIeKIl. | IpaKT.
Cemectp 7
12- | 3.5 I'no6anbHOE cocTOsHKE 8 - 2 6 | VunmBumyansHOE
15 3aganune Ne3
4. Pacnpeodenennvie cucmemsl
13 | 4.1 KoMMyHHKaIMOHHAS MTOJICUCTEMA 3 1 - 2
14- | 4.2 CunxpoHu3zaius 9 1 2 6 | MnnmBumyansHOE
16 3amanue N4
15 | 4.3 Perumnkanwst # KOHCHCTEHTHOCTD 2 - - 2
16 | 4.4 Be3omacHOCTb 8 - 2 6 | NuousumyamsHOE
3ananue No5
17 | 4.5 CucreMbl XpaHEHUS TaHHBIX 8 - 2 6 | NuousumyamsHOE
3ananue Ne6
18 | 4.6 PacnpenesieHHbIC BRIYUCICHHS 8 - 2 6
18 [IpomexxyTouHas arTecTanus 3aueT
Bcero: 108 6 30 72
4 Tlopsimok OUeHMBAHUSI yclneBaeMOCTH M CcHOPMHPOBAHHOCTH

KOMIIETEHIMH 00y4YarIIerocs B TeKylleil U MPOMeKYTOYHOI aTTeCTaAIllUM.

JUi TIOJIOKUTENBHON OLIEHKHU IO pe3ysibTaTaM OCBOCHMS AMCLMILIMHBI 00ydarouemMycs
HEOOXOJMMO BBITIOJTHUTH BCE YCTAHOBJEHHBIC BHUIBI yueOHOU paboThl. OlEHKa pPE3yJbTaToOB
paboTsl oOyuatromerocst B 6amiax (Mo Buaam) mpuBeaeHa B Tadbmuie 4.

Tabmuua 4 - bannbHO-peHTHHroBas OLEHKa pe3yibTaToB  y4eOHOM  paboTh
oOyuaromuxcs mo Bugam (bPC)
VYuebHas padora |Cymma  |Bunpl u pe3ynbraTsl OneHka B aTTecTalluu Bannel
(BUIBI) 0amioB  |y4eOHOU pabOTHI (17 menenp)
Tekymias yueOnas (80 JlexunoHHbIE 3aHATHUS 2 panaa mocemieHue | JIEKIMOHHOTO 0-6

pa60Ta B CEMCCTPE

(KOHCTIEKT)

3aHATUA

BBITIOJTHEHUH 5 6ayutoB (BeIoTHEHO 66 - 85% 3amanmii)
WHIUBUIYATBHBIX 7 6an0B (BermroHEeHO 86 - 100% 3amanHmif)
3aaHui)

(6 pabor)

(ITocemenue (3 3ansaTHII)
3aHATHUH 110 [TpakTuueckne pabotsl |1 6ana - mocemerne 1 MpakTHIECKOTO 12-24
pacnucaHuio u (oT4eT O BBINOJIHEHUH 3aHSATHS U BBINIOJIHEHHE paboThl Ha 51-65%
BBIIIOJIHEHUE MpaKTHYECKOM paboThl) |2 fasna — noceuieHue 1 3aHATHS U
3a/1aHNI) (12 pabor). CyIICCTBEHHBIN BKJIA]] HA 3aHATHH B pa0OTy
BCEH TPYIITbI, CAMOCTOSITEIBHOCTD 1
BhITIOTHEHHE paboTsl Ha 85,1-100%
WunuBuayansHbie 3a ogno U3 :
3amadus (OTYET O 4 payuta (BeIonHEeHO 51 - 65% 3amaHmif) 24 -42




Omnpocsl (4 ompoca) 1 6ay1a (IOPOroOBO€E 3HAYEHHE) 4-8
2 6aa (MakCUMaTbHOE 3HAYCHHC)
Hroro no Tekymeii padore B cemecTpe 41 -80
[Ipomexyrounas |20 Tecr. 5 6aJuT0B (ITOPOrOBOC 3HAYCHUE) 5-10
aTTecTanus (100% 10 6an710B (MaKCHMaITLHOE 3HAYCHUE)
(3auer) [6annoB  |Pemenue 3agaun. 5 6a/10B (TTOPOTOBOE 3HAYCHHE) 5-10
TIPUBEICH 10 6ans0B (MaKCHMaITLHOE 3HAUCHUE)
HOI
TITKAJTBI )
HTOro no npoMeKyTO4YHOM aTTecTalnu (3a4eT) (51— 100%
o
MIPUBEICHHON
HIKaJe)
10-206.
CyMMapHasi OLeHKA 110 AUCUMILIMHE: CymMa 6aioB TEKyIEH U MPOMEXYTOYHOM aTTeCcTallin 51 -1006.

5 YueOHo-MeToanueckoe odoecneyeHrne JUCHUILINHBI.

5.1 YueOHas iureparypa
OcHoBHasi yueOHasi IuTEpaTYpa

Manssro, A. A. TlapannenbHoe NMPOrpaMMHPOBAHHME HA OCHOBE TEXHOJIOTHI openmp,
cuda, opencl, mpi : yue6HOoe nocobue s By30B / A. A. MansiBko. — 3-¢ U3., UCHpP. U JOI. —
Mocksa : M3garensctBo IOpaiit, 2023. — 135 c. — (Bsicmee o6pazoBanue). — ISBN 978-5-
534-14116-0. — Texct : snexTpoHHbI // OOpa3oBarenvHas miaargopma FOpaiT [caiiT]. —

URL: https://urait.ru/bcode/514199
babuues, C. JI. Pacnpenenennbie cucTeMsl : yaeoHoe nmocobue s By3oB / C. JI.

JlonoiHuTEIbHAS y4eOHasi IUTepaTypa

Kyopuna, E. B. OCHOBBI aITOPUTMHU3AIMU U TTPOTpaMMUPOBaHus Ha sa3bike C# : yueOHOe

nocodue mns By3oB/ E.B.Kympuna, M. B. OrmeBa. — Mocksa : W3znarensctBo [Opaiir,
2023. — 322c.— (Bwicmee oOpazoBanue). — ISBN 978-5-534-09796-2. — Tekcr
AJIIEKTPOHHBIN // OO6pazoBaTenbHas maTdopma Opaiit [caiit]. —

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

babuues, C.JI. PacuipenencHHble CUCTEMBI : YydeOHOe mocoOme s BYy30B/
C.JI. babuueB, K. A.KonbkoB.— Mocksa: MW3marensctBo IOpaiit, 2023. — 507 c. —
(Beiciee  oOpazoBanme). — ISBN 978-5-534-11380-8. — Tekcr : dSIeKTpOHHBIA  //
Oo6pasoBarenbHas wiathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/518274

5.2 IIporpamMHoe u uHPOPMALUMOHHOE oO0ecneYeHUe OCBOECHUS
AUCIHUIIJINHBI.

B oOydennn wucnonb3yroTcss WHOOPMAIMOHHBIE TEXHOJIOTMH Ha 0a3e KOMITBIOTEPHBIX

KJaccoB yueOHoro kopmyca Ned (mp.Mertamnypros 19):

- JIGKIIMOHHBIE 3aHATHUS BEAYTCS C HCIOIH30BAHUEM IMIPE3EHTAIM U MPOTrPAMMHOTO
obecrieueHUss MyJIbTH-Meaua jaeMoHcTpauuii Ha ocHoBe MicrosoftOffice 2010 (nuuensus
DreamSparkPremiumElectronicSoftwareDelivery (3 years);

Renewal mo cybnmunensnornomy gorosopy NeTr000083174 ot 12.04.2016);

- IPaKTUYECKUE 3aHATUA 110 JUCLUIIUHE MPOBOAATCS C UCIIOJIb30BAHUEM MTPOTrPAMMHOTO
obecrieueHus, MPUBEICHHOTO B Ta0OuIIE.



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

VYyeOHbIC 3aHATHS IO TUCHUTIUIHHE MPOBOAITCS B yueOHBIX aynutopusx KITIN KemI'V:

610 Yuebnast aynutopust (MyIbTUMEANITHAS )1 IPOBEACHHS: VYueOHslit kopryc Ned.
- 3aHATHH JICKLIHOHHOT'O THIIA;
- TEKYLIETO KOHTPOJISl U IPOMEKYTOYHON aTTECTALIUU. 654079, KemepoBckast 0011acTsb,

Crneuuanu3upoBanHas (yuyeOHasi) Me0eab: Iocka MenoBas, kadenpa, CTONBL|r, HoBOKy3HeIK, mp-KT
CTYJIBSI.

O0OopynoBaHue ISl Mpe3eHTAIMH Y4eOHOr0 MaTepHaJjia: CTalMOHApHOE -
KOMITBIOTEP, 3KpaH, IPOECKTOP.

Hcnonb3yemoe mporpamMHoe  obGecmeuenme:  LibreOffice  (cBoGomnO
pacmnpoctpansiemoe I10), FoxitReader (cBoOomuo pacmpoctpansemoe [10),
Firefox 14 (cBoGonno pacnpoctpansemoe I10), Snnexc.bpaysep (oTeuecTBeHHOE
cBoOoHO pacnpoctpansemoe I10).

HNuTepHer ¢ o6ecneyennem aocryna B JUOC.

Mertamtypros, 1. 19

501 JIaGopaTopust nporpaMMHpoBaHus 0a3 JaHHBIX. VYueOHslii kopiryc Ned.
YueOHas ayauTopus (MyIbTUMEIUITHAS) U TPOBEACHUS:
- 3aHATHH JICKIIMOHHOTO THIIA; 654079, KemepoBckas o6acTsb,
- 3aHATHH CEMHHAPCKOTO (MPAaKTHIECKOT0) TUIIA; r. HOBOKY3HeIIK, mp-KT

- KYpCOBOI'O IPOEKTUPOBAHUS (BBINOJIHEHHS KYpPCOBBIX PaboT);

- IPYIIOBBIX U UHIUBUYaIbHbIX KOHCYJIbTALUML;

- TCKyHICro KOHTPOJIA U HpOMe)KyTO‘IHOfI aTTeCTaluu.
Croenuajau3npoBaHHasi (y4eOHasi) Me0esb: J0ocka MejoBas, kadeapa, CTOJBI
KOMIIBIOTEPHBIE, CTYIbS.

OoOopynoBaHue [Jisl Npe3eHTANHHM Y4eOHOro MaTepualNa. cmayuoHapHoe -
KOMIIBIOTEp IIPEToAaBatelisi, 3KpaH, IPOSKTOopP.

JlabopaTtopHoe oOopyaoBaHuMe. cmayuoHapwoe -  KOMIBIOTEPBl IS
obOygaromuxcs (17 mt.).

Hcnonn3yemoe mnporpammHoe  obecmedyenme: LibreOffice  (cBoGomno
pacmpoctpansiemoe I10), FoxitReader (cBobomuHo pacmpoctpansemoe I10),
Firefox 14 (cBobomuo pacmupoctpansemoe [10), Sunexc.bpayzep (oTedecTBeHHOE
cBoOoaHo pacnpoctpansemoe I10), Android Studio, PostgreSQL.

HNHTepHer ¢ o0ecneyenuem aocryna B JUOC.

Mertannypros, a. 19

5.3 CoBpeMeHHbBIE npogeccuoHaIbLHbIE 0a3bl  JIAHHBIX U

HH(pOpPMALMOHHBIE CIIPABOYHBIE CUCTEMBI.

Ilepeuens CIIB/l u UCC no aucumnmninne

1. CITForum.ru - on-line O6ubmuoTeKa CBOOOAHO JOCTYIHBIX MATEPHAIOB TII0
UH()OPMAIIMOHHBIM TEXHOJIOTHSIM Ha pycCKOM si3bike - http://citforum.ru

2. Hayunas snektponnas Oubnuoreka eLIBRARY.RU — kpynueimmii poccuiickuit
UHPOPMAIIMOHHBIA TIOpTal B OO0JACTH HAYKH, TEXHOJIOTHH, MEIWIUHBI W O00pa3OBaHHS,
coJiepKalil pedeparsbl U MOJHBIE TEKCTHI - WWW.elibrary.ru

6 Hnble cBegeHust M (WJIM) MaTepHUAaJIbl.

6.1.IlpumepHbIE TEMBbI MUCbMEHHBIX Y4eOHBIX PadoT
Tembl onpoca

Ompoc Nel

HcnonHenne HECKONBKUX paclpeIeI€HHBIX MTPOLIECCOB
Knuent-cepBepHast apxurekTypa

[TapamenpHas cucreMa

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 moMouIbl0 KaKoi TUPEKTUBHI (IMPEKTUB) CO3/1al0TCS HOBbIE MapaieibHble 00JacTH
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 BBIMIOJHEHUE (PparMeHTa MapajulebHON 00JIaCTH TOJNBKO TJIaBHBIM
MOTOKOM?

6. Kakas ommms mupexktuBsl OpenMP for ucnonmesyercst nansi ykaszaHus crocoOa
pacrpezeneHus: uTepaluil IUKIa MeX 1y MOTOKaMu NapasuieabHoi obmactu?

7. Uto takoe deadlock? Kakum mnpaBuiaMm HYKHO ClelOBaTh, 4TOOBI M30€KaTh
BO3MO>KHOCTH TTOTIAIaHUS MapayliesibHo# mporpammbl B deadlock?

8. Uro takoe cBeneHue naHHbIX? Kakue onuuu M B KakuxX JUPEKTUBAX HCIIOJIB3YIOTCS
JUISI BBITIOJIHEHUS CBEACHUS?

9. Uro nmenaer aqupekruBa OpenMP threadprivate?

10. Kak obecrneuuTh BbINONHEHUE (parMeHTa mapaielbHOW 00JIaCTH TMOTOKOM C
MaKCHMaJlbHBIM HOMEPOM B JIAHHOW MapajieNbHOM obnactu?

11. Ins yero ucnons3yercs onuus firstprivate? Yem oHa oTiauuaeTcs OT ONIUil private u
lastprivate?

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

13. YUro takoe HesiBHasi OapbepHas cuHXxpoHu3anusa? C MOMOIIBI0O KaKUX CpPEACTB €€
MO>XHO OTMEHUTH?

14. JIns dvero wucnomw3ytorcs aupekTuBbl OpenMP sections u section? Yrto nemaer
Ka)KIast U3 DTUX TUPEKTUB?

15. Ilepeuncnute Bce cpeAcTBa CUHXPOHU3AUH TOTOKOB B OpenMP.

16. Ilepeuncnure BO3MOMKHBIE CIOCOOBI pacmpeleNeHuss HUTepaluid LUKIa MEXIY
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
napauieIbHBIX 001acTel mporpaMmsbl?

20. Ot 4ero 3aBUCHUT PaBHOMEPHOCTH 3arpy3KH IMPOIIECCOPOB/AAEP CHUCTEMBI ¢ OOIIEH
NaMATbIO?

21. Kakum oOpazom GyHKIHs, BbI3bIBaEMas W3 MapaieIbHOW MPOrpaMMBI, MOKET
BBISICHUTb, B MIOCJIEIOBATEIBHOMN WM NapaieIbHOW 001aCTH OHA BBITIOIHAETCS?

22. Kak obecnieunTh BBIMOJHEHNE (PparMeHTa mapauieIbHON 00JaCTH B TOYHOCTH OJTHUM
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. Uto Ttakoe siapo B TepmuuHosiorun CUDA? 2. Kak 3amaercs pa3MepHOCTb U
KOJINYECTBO MOTOKOB SIJIPa, BHIOIHAEMOTO rpaduyeckumM mporeccopom?

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

4. Kak yka3arb TpeOyemoe pasmenieHue nepeMeHHoil B namsatu GPU (peructpoBoid,
pas3zenseMoil, rIo0abHOM, TaMATH TEKCTYP,...)?

5. Ilepeuncnure BUABl U XAPAKTEPUCTUKHU MAMSITH, JOCTYNHOM u3 nporpammsl CPU
IIpHU UCcHoJib30BaHuU apxuTeKTypsl CUDA.

6. Ilepeuncnaure BCTpOEHHBIE BEKTOPHBIE THIIBI JTaHHBIX paciiupeHus s3bika C u
00BSCHUTE CMBICII UX HAUMEHOBAHUH.

7. Kak B nporpamme juist CPU obGecnieunTs CHHXpOHU3AIHIO ¢ Tporpammoit ans GPU?

8. Ecim k ogaomy CPU monkimo4eHo HEeCKONbKO BuaeokapT NVidia apXUTEKTypsI
CUDA, 10 KakuM 00pa3oM MOXHO 00ECIEYUTh UX OJHOBPEMEHHYIO 3arpy3Ky?

9. Ilepeuncnute Buabl U xapakrepuctuku namatu GPU, gocTynHo#l U3 mporpaMmel
OCHOBHOTO IpoIieccopa.

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

GPU?

11. Yro Takoe mynbTHnpoueccop B repmunonorun CUDA?

12. Kakue orpaHuueHHsl HaJOXeHbl HAa (DYHKIMH, BBIIOJHAEMBbIE B IpaduueckoM
nporeccope?

13. Kak ompenenuTs BEpCUI0 U TEXHUYECKHE XapaKTEPUCTHUKUA TpaduyecKOro
nporeccopa NVIDIA?

14. Tlepeuncnure W OXapaKkTepU3yHTe TPYMIbI OMOMUOTCYHBIX (QYHKIMHA Run-time
oubmmoreku CUDA.

15. Uto Takoe ceTka, 650K, TOoTOK B TepMmuHonoruu CUDA?

16. Uto Takoe T ga"HHbIX dim3?

17. KakoBa MakcuMaibHasi pa3MEepPHOCTh CETKHU B OJI0Kax?

18. Ilepeuucnure u OxapakTepuzyre QYHKIUH KOMIIOHEHTOB IPOrPaMMHOIO
obecneuenus CUDA.

19. Kakyro mozens napamuienusma peanusyeT apxutekrypa CUDA?

20. Yto menmaet npenporieccop nvec?

21. MoXHO 7M TONYyYUTh YKa3aTelb Ha (PYHKIIMIO, BBIMOTHSAEMYIO TpaduyecKum
npoieccopom?

Ompoc Ne4
1. Kakve BUIbI BUPTYyaIbHBIX TOMOJOTUN MOKHO PEaJTU30BbIBATH C UCIOJIb30BAHUEM
MPI1?
2. Uro Takoe OapwepHas cuaxpoHu3anus B MPI? Kakue eme Buapl CHHXpOHU3AMH
CyIeCTBYIOT B cTanaapte 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 MoJbp30BaTENIbCKas ONepaLus peayKuun?

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

7. Yro Takoe OydeprzoBaHHas mepeaada COOOICHUN?

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

9. Ckompko B MPI omnepaumii mnpuema cooOmieHMH THMa MTOYKa-Toukah?
Ilepeuncinre U 0XapaKTEpU3yNUTE UX.

10. YUTo Takoe KOJUIEKTUBHOE B3aUMOJEHCTBHE BETBEW TPOIPaMMBbI?

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

12. Ilepeuncnure npeaonpeaeseHHble ONepali peayKuuu qanHbix MPL

13. Yro Takoe BupTyanbHas Tononorus? Kak oHa cBsizaHa ¢ pu3ndeckoil TOnoaoruei
BBIUMCIIUTENBHON ceTh/KiacTepa/KoMmIuiekca?

14. Jlng yero B MPI-nmporpamMmmMax MOKHO UCIIOJI30BaTh IPOU3BOAHBIE TUIIbI TAHHbBIX?

15. KakoBo Ha3HaueHnue Oubnuorexku MPE?

16. Uto noHumaercs moJ ONepalusMH CIBUra M LUKINYECKOTO CIBUTA JAHHBIX?
Kakue ¢pyHKInN 0OBIYHO HCIIONB3YIOTCS IJIS MX Pean3aun’?

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

18. Moxer nu BeTBb HapaielabHOW IporpamMmbl ¢ mnomouisio MPI nepenaBath
coo01eHus cama ceoe?

19. Kakue onepauuu paccbulk U cOopa 1aHHBIX peain3oBaHbl B MPI?

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

21. CKOJBbKO KOHCTPYKTOPOB MPOU3BOIHBIX TUIIOB peanu3oBaHo B MPI? [lepeuncnure
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 HMHTEpP-KOMMYHHMKaTOop? Yem 3TO MOHATHE OTIMYAETCS OT IOHATHUSA
MHTpa-KOMMYHUKaTopa?

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 cymecTByloT BUbl CHHXPOHHU3AIMH?

29. Yro Takoe cMmerieHue (aina? Yem OHO OTIMYAECTCS 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 UHAUBHUYaIbHbBIE U OOIINE YKa3aTenu (haiion?

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

34. Yrto Takoe 3a00pHas CHHXPOHU3AITUS?

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

36. C nmoMomipio KakuxX (PyHKITUN BBITIOJHSIETCS CO3/IaHNE HOBBIX TPYIIT BETBEH?

37. Uto Takoe CUHXPOHU3ALMs C IACCUBHBIM aJIpecaTom?

10



38. Uro Takoe mocTym K (ailily Mo sSIBHOMY CMEUICHHIO? SIBISIFOTCS M OIepariu
TaKOT0 JIOCTYTa KOJIJIEKTUBHBIMU?
39. MoxHO 11 U3MEHATH BUJ (paiiina B mporiecce BHITOTHEHHUS TPOTPaMMBbI?

Tembl MHIMBHAYAJIBHOTO 321aHUA

NunuBunyansHoe 3apanue Nel

Peanu3oBath anropuTMbel pabOTHI C MAacCHBAMH, HWCIIONB3ysS IS [HKJIOB OJOYHOE,
UKIUYECKOe ©  OJIOYHO-IIMKJIMYECKoe pacmpeneneHus. llpu  odopmieHun  paboThI,
MPEIOCTABUTh OJIOK CXEMBbl M KOJI MCXOAHOTO W pacmapauie]ICHHOTO alrOpUTMOB, CpPaBHEHUE
pa3IMYHBIX TOIXOJOB K  paclpeleleHWI0. YKa3aTh  METOJIbl, HCIOJb3yeMble IS
npeoOpa3oBaHus IIUKIIOB.

WNunuBunyansHoe 3aganue No2
PeanmuzoBaTh MoOJENb ACHHXPOHHBIX PACHpPENCICHHBIX CHCTEM Ha JIFOOOM S3BIKE
POrpaMMHUPOBAHUS, AOMYCKAIOIIEM UCIIOJIb30BAaHUE MAPAJUIETFHO UCTIOHSAIOIIUXCS TPOLIETY.

NunuBuayansHoe 3aganue Ne3

1. IMokaxwuTte, uyTo M0OOOE 0A30BOC BHIYMCICHWE MOKHO MOIU(MUIIMPOBATH TaK, YTO OHO
OyZeT COCTOSATH TOJBKO U3 COOBITHI Tpex rpymi, Send, Receive u Internal.

2. Hanmumure Kakoi-In0o0 anroputM Announce U3BEIIEHHS O 3aBEPIICHUH BEIYUCICHUS.

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 YaHKaMH, OT aHTJIMIcKoro cioBa chunk — Kycok;
* K@XIbld YaHK JaHHBIX MOXET OBITh JOCTYNIEH TEM I0JIb30BaTeNsiM, KOTOPHIM
BJIaJIEJIEl] pa3pell JOCTYI;
* KOMMYHHUKAIIMM MEXIy IpoleccaMl MNpoXoAsT B HeOGe3zomacHOM cpene. JIxo0oii
TIOCTOPOHHUH OJIE30BaTEh MOXKET YUTATh BCE COOOIICHUI MEXKTy TMPOIIECCAMU;
*  KaXIbl YaHK MOXKET OBITh COXpaHEH OTNEIbHO OT APYTUX, MPOIECC, CO3AaBIIMIA
YaHK MOXKET MPEKPATUTH CBOE CYIIECTBOBAHUE.

NunuBunyansHoe 3aaanue Ne6
1. Peanu3yiiTe mpoCcTOii BapHaHT ajJrOpUTMa CHHXPOHU3AINH OOJBIINX JTaHHBIX.
2. Peanu3yiite aAIuTUBHYIO X3II-(YHKIIHIO C OMOIIBIO MTPOJIBUHYTOTO allTOPUTMA.

6.2. IlpumepHble BONPOCHI M 3aJaHus / 3aJa4H I NPOMEKYTOYHOI

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

Paznenns! 1 TeMbl

IIpumepuslie
BOITPOCHI

TCOPETUICCKUEC

HpI/IMepHLIC MPAKTHUYCCKUC 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
pacrpeesieHHbIX CHCTEM

3. Apxutextypa MKM[]]

4. Apxurextypa OKO/I

5. CepBuCH pacmpeneIcHHBIX
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 OOIIEH 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 Ucnonp3oBanue
rpa)uIecKux MpPoIeCcCCOPOB

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

2.4 VnTepdeiic nepenaun
coobmenuii MPI

16. BydepuzupoBannas
nepeaaya cooOIeHni

17. KonnextusHoe
B3alUMOJICUICTBUE BETBEN
MIPOrpaMMBbl

18. Mckitouaromias petyKIus

Peanuzosamo napannenvhwiti 6600

3. Mooenu pacnpedenennvix

cucmem

3.1 Mopenb
pacrpeneneHHOro
HNUCITIOJTHCHU A

19. Mozaenn
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 0TKa30oB

26. OTKa3bl MPOLIECCOB
27. Wepapxus
HEUCTPAaBHOCTH

1Y (031 (S (7

Hocmpoeﬁue MoOe OMKA308

3.5 I'moOasibHOE COCTOSIHHE

28. Pacnpenenennas
Mycopa

29. Pacnpenenennoe
00HApY)KCHHE 3aBEPIICHUS

30. @wuxkcamua 17I00aILHOTO
COCTOSTHUS

cOopka
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4. Pacnpedenennvle cucmeml

4.1 KommyHuKamoHHas
HOJCHCTEMA

31. Anroputmsl Ha Tpadax
32. Y naneHHble BbI30BbI

4.2 CHHXpOHHU3AIINS

33. AJITOpUTMBI CHHXPOHU3AINH | Peanuzayus areopumma CUHXpoHu3ayuu
94acoB

34, Pacnpenenennnie
B3aWMOUCKITFOUCHHS

4.3 Penmukanus u
KOHCHCTEHTHOCTH

35. IlaccuBHas peruIMKarys

36. AKTUBHAsI perIMKalus

37. Pa3zmenienne u OOHOBIICHHE
SIS

4.4 Be3onacHOCTh

38. Moaenu KOHTpOIIsI JOCTyTa
39. JluckpeTHOe YyIpaBlI€HUE

JOCTYIIOM
4.5 Cuctembl XpaHEHUS 40. Pacnpenenennbie
JAHHBIX KJIaCTEpHBIC ¢aiinosie
CHCTEMBI

41. IIupuHTrOBBIE CUCTEMBI

4.6 Pactipenenennnie

42. Mopenu pacupeaeaEéHHbIX

BBIYHCIIEHUS BBIYHCIICHHI.
43. KoMIIOHEHTHI METACHUCTEMEI
Komnemenuuu
IT1K-2 Criocoben Keiic 3a0anue 1
pa3pabaThiBaTh TpebOyeTcss peann30BaTh MApPAUICIbHYI0 pPEANU3AIMI0 aArOPUTMa PEIICHUS
TpeGoBaHus, CHCTEMBI JIMHEHHBIX aJIre0panyeckuxX ypaBHEHHUH.
HpOCKTI/IpOBaTL " - OHpeI{CJ’II/ITB TEXHOJIOI'HU I/Iv AJITOPUTMBbL  JId  peain3alliu 3(1)(1)6KTI/IBHOFO
peaJ'II/I?;OBBIBaTB ajropuTtMa Ajist CHCTEMBI C 06H.[CI/I IIaMsATBIO
Hpor‘paMMHoe - OHPGHGHI/\I'TB H OonucaTb AJropuTMbl paclapauiCJIMBaHus LUKIOB  JIL
3(h(heKTUBHOH peann3auy anropuT™Ma
obecnieyenue

- CocraBuTh HpOFpaMMHBIﬁ KO TMapajljyIeJIbHOTO aJIr'OpUuTMa C HCHOJIB30BAHUEM
BLI6paHHBIX METOA0B U TEXHOJIOTHI

Keiic 3a0anue 2

C uCHONIb30BaHUEM HEOJOKMPYIOLIMX OIepalidi OCYIUECTBHTh YMHOXXCHHUE
KBaJIPATHBIX MaTPHLI, UCIIOJIb3Ys Pa3IMYHbIC BUIbI paclpeNeleH s JaHHBIX MKy
npoueccamu (BBIOpaTh M3 64 BapHAHTOB HCIIOJB30BAaHHS TOINOJNOIMH 5 Hambolee
3(h(heKTUBHBIX, 000CHOBATH BBIOOP M CPAaBHUTH BPEMsI BBITIOTHEHIS).

CocraButens (n): IlrelitnOpexep O.A., KaHA. TEXH. HayK, Ao1eHT Kadeapsl BT

(Pamunua, unuyuansl u dondxicHocms npenooasamens (eii))
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