EJIELIKU TOCYJAPCTBEHHBI YHUBEPCUTET um. N.A. BYHUHA

PABOYAS ITPOI'PAMMA JUCHUITINHBI
b1.B.01.02 Bicokonpou3BOAUTEIbHbIE BHIYUCICHUS U pacnpeaeieHHbIe
BbIYMCJIUTEIbHbIE CHCTEMbI
HanpagBaenune noaroroBku: 01.04.02 Ilpuxnaonas mamemamura u uHgopmamura
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|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

IIe.m) H3YYCHUA NUCHUIIHHBI: ABJIACTCA HAYUYHAA U IIPaKTHUYCCKas IIOAroTOBKa Ma-

T'UCTPOB 110 HAIIPAaBJICHUAM IIPUMCHCHHA NTUCKPCTHBIX N BCPOATHOCTHBIX MATCMATHYCCKUX
MOI[CJ'ICﬁ B TCXHHYCCKHUX H DKOHOMHYCCKHNX CHUCTCMax.

3agaum u3y4eHus: M CIUTIIAHBI:

chopMHpPOBATH HABBIKK TTOCTPOCHHSI MOJIEJICH C UCTIOJIb30BAHUEM MTaPaJLICILHOTO
MIPOrpaMMHUPOBAHUS;

3HATh NapaJUIeIbHbIC BEIYUCIICHUS IJIs 3a/1a4 BBIYUCIUTEILHON MaTEMaTUKH (MaT-
PUYHBIC BEIYUCIICHUS, PEIICHUE CHCTEM JIMHEHHBIX YPaBHEHU, COPTUPOBKA, 00pa-
00Tka rpadoB, ypaBHEHHS B YaCTHBIX MTPOU3BOIHBIX, MHOTOIKCTPEMAJIbHAS ONITHMHU-
3a1us);

HAy4HTh UCIOJIb30BaTh B CBOCH MPAKTHUYECKOMN JAEATEIHHOCTH MaTEMaTHYECKHUE Me-
TObI U MOJICIIH;

MPUBUTH YMEHHUE CAMOCTOATEJILHO U3y4aTh U UCI0JIb30BaTh JIUTEPATYPY 11O MaTeMa-
TUYECKOMY MOJIEITUPOBAHUIO.

Mecto mucnumiaunbl B cTpykrype OIIOIL: peanuzyercsi B paMkax yacTtu, GopMu-

pyeMoﬁ Y4aCTHUKaMH 06p330BaTeJII>HI>IX OTHOIIICHUM.

Ilnanupyembie pe3yJibTaThl 00yYeHHS MO0 TUCHHUILIMHE, COOTHECEHHbIE C WH-

AUKATOPAMM JTOCTHKEHHSI KOMIETEHIH

(TmocneacTBYS ) KaK JIMYHBIX,
Tak W KOJUIEKTUBHEIX Jel-
CTBHH.

Kox NHauKaTopbl 10CTHKEHUS Ilnannpyemble pe3yibTaTbl 00y4eHHUsI
KOMIIETEeHIIM U KOMIIETEHIIMH 1o AMCIHMILINHE
3HaTh: 3HaerT:

- IpaBUJIa KOMAHIHOW PabOThI; | - OCHOBHBIC MIOIXO/IbI U HEOOXOAUMBIE YCITOBHUS

- HEOOXOIUMBbIE YCTIOBHS IS JUTs pa3paboTKU mapauieTIbHBIX TPOTpamMM.
3¢ PeKTUBHON KOMAaHIHOU
paloTHI.

VMmeTs: YmMmeer:

- IJIaHUPOBaTh  KOMaHIHYIO | - MpPEABUAECTh OCHOBHBIE pPE3YJIbTAThI, Mapa-
paboTy, pacupenenars I0- | METPHI MOJIYYaeMbIX MapaIebHbBIX IPOrPaMMm,
pydYeHHss M JEICTHPOBAaTh | TaKUX Kak yckopeHue, 3(h(HEeKTHBHOCTh U Mac-

3 NOJHOMOYHUSl WIEHAM KO- | IITabUpyeMOCTb.
VK- MaHJIbI;
- OpPraHM30BBIBATH  00CYXkJie-
HHE Pa3HbIX U1 U MHEHUU;
- TIPEABUICTH pe3yNbTaThI

BnaneTs:
- OpraHu3anued U ympasJe-
HHUEM KOMAaHIHBIM B3aMMO-

Bnaneer:
- OpraHu3alMe M yNnpaBlIeHUEM KOMaHIHBIM
B331/IMO}1€I710TBHCM B peIHeHI/II/I ITIOCTABJICHHBIX




JEWCTBUEM B PEIICHUU I0-
CTaBJICHHBIX IIEJICHi;

- HaBBIKAMHM CO3JaHUS KO-
MaHJbl JJIS BBIIOJHCHHS
MPaKTUYECKUX 3a/1a4;

- HaBBIKAMHU Pa3pabOTKH CTpa-
TETUH KOMaHIHON paboThI;

- HaBBIKAMU MPEO/I0JICHUS BO3-
HUKAIOMUX B KOMaHJE pa3-
HOIJIaCUM, CIIOPOB M KOH-
(IUKTOB Ha OCHOBE y4YeTa
WHTEPECOB BCEX CTOPOH.

nene mpu pa3paboTKU MHapauiedbHBIX IPO-
TpaMM JJIsI MHOTOSIICPHBIX CHCTEM.

ITIKC-1

3HaTh:
— METOABl U MPUEMBI OpraHHU3a-
UM TIporiecca pa3paboTku 0a3
nanueix MC;
— METOJOJIOTHU pa3paboTku 0a3
nanabix UC u TexHomoruu mpo-
IrpaMMHUPOBAHUS;
— si3p1kd (hopmanuzanuu (GyHK-
IMOHAJIBHBIX CHEIU(PUKAIIUT;
— METOIBI ¥ IPUEMBI (hopManu3a-
11U 3a]a4;
— METOJBl M CPE/ICTBA MPOECKTH-
pOBaHUs IPOrPaMMHOTro obecre-
YeHHs, TMPOTPAMMHBIX HHTEp-
(elicoB u 6a3 JaHHBIX.

3Haer:

- METO/IbI TIAPAJUICILHBIX BBIYUCICHUN /IS 3a-
Ja4 BBIYUCIUTEIHHOW MaTeMaTUKU (MaTpHy-
HBIC BBIYMCIICHUS, PEIICHUE CUCTEM JIMHEHHBIX
yYpaBHEHUH, COPTHUPOBKa, 00paboTka rpados,
YPaBHEHUS B YACTHBIX IMPOU3BOJHBIX, MHOTO-
AKCTpEMabHasl ONTUMHU3ALINSA).

YMers:

— HUCIMOJb30BaTh CYIIECTBYIOIIHE
TUIIOBBIE PEIICHUS MPOSKTHUPOBA-
Hug 6a3 ganuoix UC;

— MPUMEHSTh METO/IBI U CPEJICTBA
MPOEKTUPOBAHUS CTPYKTYp JaH-
HBIX, 023 TAHHBIX, POTPAMMHBIX
uHTepQeiicoB;

— OCYIIECTBISATh KOMMYHHUKAITUU
C 3aWHTEPECOBAHHBIMH CTOPO-
HaMU;

— BBIOMpATh CpelCTBa peaju3a-
uuu TpeboBaHUM K OazaMm JaH-
HeIX UC;

— BbIpa0aThIBaTh BapUaHTHI pea-
nu3aruu 6a3 ganaeix UC u tpe-
O0BaHMI1 K HEMY;

— TMPOBOJIUTH aHAIHU3 HCIOIHE-
HUs TpeOOBaHUM.

Vwmeer:

- CTPOUTH MOJIEJIb BBIMOJHEHUS MapalieIbHbIX
MpOTrpamMm;

- oleHuBaTh >PPEKTUBHOCTH MapalieIbHBIX
BBIYMCIICHHIA,

- AQHAJIU3UPOBATH CIO0KHOCTH BBIYMCICHUN H
BO3MOKHOCTh pacrapasuieIuBaHus pa3padbathl-
BAEMBIX AJITOPUTMOB;

- IPUMEHATH O0IIHME CXEMBI pa3pabOTKu mapar-
JIENBHBIX MPOTPaMM JIJIsl peaiu3alnii COOCTBEH-
HBIX QJITOPUTMOB.

Braners:

Bnaneer:




— METOJI0JIOTUEN OpraHu3aluu
mporecca pa3pabotku 0a3 JaH-
HBEIX UC;

— METOJOJIOTUEH M TEXHOJOTHU-
MU  TPOEKTUPOBAHUA  TIPO-
IpaMMHBIX HHTEP(]ENCOB, CTPYK-
Typ u 6a3 nanubeix IC B cooTBET-
CTBUU C YCTaHOBJICHHBIMU TPe0O-

- OCHOBaMH pa3pabOTKU MapajieNbHbIX MpPO-
rpamMm JJisi MHOTOSIZICPHBIX CUCTEM C IMPUMEHE-
Huem TexHosiorun OpenMP.

BaHUSIMH;
— JEUCTBUSAMH IO pa3paboOTKe U
COTJIACOBAHUIO TEXHUYECKHX

cneun(uKanuii Ha TMporpamm-
HbI€ KOMIIOHEHTEHI;

— JIICMCTBUAMH IO COrJIACOBAHUIO
TpeboBaHul k 6a3am qaHHBIX VIC
C 3aMHTEPECOBAHHBIMH CTOPO-
HaMH, paclpeeiiCHUIO 3aTaHMi
MEXTy IIPOTPAMMHCTAMH B COOT-
BETCTBUM C TEXHHYECKHMH CIIE-
MUQPUKAIMSIMHA, OCYIIECTBICHUIO
KOHTPOJIS BBITIOJTHEHUS 33JIJaHUH,
(OPMHUPOBAHHIO OTYETHOCTH B
COOTBETCTBUM C YCTAHOBJICH-
HBIMH pPErjIaMCHTaMH;

1. COAEP KAHUE U OB BEM JUCHUIIJINHbI
€ YKa3aHHeM KOJIHYeCTBA YaCOB, BbIICJCHHBIX HA KOHTAKTHYIO padoTy 00y4aromuxcst
¢ mpemnoaasarteseM (110 BUAAM Y4eOHbIX 3aHATHI) 1 HA CAMOCTOSITEILHYIO padoTy

Ounas ¢popma o0yueHust

Ne AyIuTOpHBbIE 3aHATHS

n/n

HaumeHoBaHMe pa3ieoB U TeM

Bcero

JIK

3

Jb

Cam. pao.

Paznen 1. llean u 3agaun
BBeJIeHHs MapaJliesb-
HOW 00padOTKM TaHHBIX

16

2

2

12

Tewma 1. Meroasl u cpen-
CTBa MapajienbHON o0pa-
060TKH HH(popMaIH

16

12

Paznea 2. [lpuHumnsI
NMOCTPOCHHUS NapaJLie/ib-
HBbIX BBIYUC/IUTE/IBbHBIX
CHCTEM.

16

12

Tema 2. O630p coBpeMeH-
HBIX IMapaJlJICIIbHBIX BbI-
YHCITUTENLHBIX CHCTEM.

16

12




Pa3nen 3 Mopgean Bbl- 22 4 4 14
YHCJIeHU 1 MeTOabI
aHau3a 3¢ PexTuBHO-
CTH.

Tewma 3. [lokazarenu 3¢- 22 4 4 14
(EeKTUBHOCTH Tapaliesb-
HBIX BBIYMCIICHHI: YCKO-
penue, 3pGEKTUBHOCTS,
MacITabupPyeMOCTh.

Paznea 4. OcHoBBI nIa- 18 2 2 14
PaJIeJIbHOTO MPOrpam-
MHPOBAHMA /1JIsI MHOTO-
SIIEPHBIX CHCTEM.

Tema 4. OcHOBHBIE TTOHSI- 18 2 2 14
THS: B3aUMOJIEHCTBHE U
B3aMMOMCKIIOYEHHE ITOTO-
KOB, CHHXPOHH3AI[HS 10~

TOKOB.
3auem

Hmozo 3a 3 cemecmp 72 10 10 52
Paznea 5. Texnosorus 32,7 6 6 20,7

pa3padoTKu napajiieib-
HBIX IPOrPaMM /IS MHO-
rosiiepHbIX CHCTEM ¢ 00-
el namsatbio OpenMP.

Tema 5. OCHOBEI TEXHOJIO- 32,7 6 6 20,7
run OpenMP.
Paznen 6. [Tapanienn- 30 5 5 20

Hble YHCJIEeHHbIE aJIro-
PUTMBI 1JISl peLIeHUs TH-
NOBBIX 32724 BbIYMCJIH-
TeJIbHOM MaTEeMATHKH.

Tema 6. MaTpudHbIe BBI- 30 5 5 20
qHCIIeHHs (YMHOXKECHUE
MaTpHll, TPaHCITIOHUPOBA-
HHE, pEIICHNE CUCTEM JIH-
HEIHBIX YpaBHEHUM).

Koumponw 9

Koncynemayus

Dxzamen 0,3

Hmoeo 3a 4 cemecmp 62,7 11 11 40,7
NUTOT'O: 144 21 21 92,7

OuHo-3a04Hasi hopMa 00yueHus (He peanuszyemcs)

3aouHas ¢popma odyueHus (He peanrusyemcs)

I11. OIEHOYHBIE MATEPHAJIBI JIJISI TPOBEJAEHUS TEKYIIENA U

5




MMPOMEXYTOUYHOM ATTECTAIIMNA OBYYAIOIIIUXCA MO JUCIUIIINHE

Texymas aTrectanys IpoBOAUTCA B (popme TecTa.
TunosBoi BapMaHT TeCcTa

Ne 3ananue (Bompoc) OtBeT Bana
1 K KakoMy KJ1acCy B COOTBETCTBHH ¢ Kiaccupukanueii GinHaA . . . 1
OTHOCHTCSI OOJIBLIMHCTBO COBPEMEHHBIX MHOTOIIPOLIECCOPHBIX SISD (Single Instruction, Single Data)
BEIMHCIHTENBHEIX CHCTEM? SIMD (Single Instruction, Multiple Data)
MISD (Multiple Instruction, Single Data)
v' |MIMD (Multiple Instruction, Multiple Data stream)
2 VKakuTe BCE KIacChl MHOTOIIPOLIECCOPHBIX BBIYMCIUTEIBHBIX — 1
cHCTEM ¢ OBLIEH ONepATHBHO NaMATHIO. SMP-cucTeMs! (CHMMETpHUYHBIE MYJIbTHIIPOLIECCOP-
HBIE CUCTEMBI)
v" INUMA-cHcTeMBI (CHCTEMBI C HEOIHOPOIHBIM JOCTY-
TIOM K TTaMsITH)
MPP-cuctemsl (IIpoLeccopsl ¢ MacCOBBIM Mapajiie-
JIH3MOM)
COW-cucremsl (KIacTepsl paboynx CTAHLMIN)
3 VKakuTe BCE KIaCChl MHOTOIIPOLIECCOPHBIX BBIYMCIUTEIBHBIX 1
CHCTEM ¢ pacHpe/ieieHHOil OMepaTHBHOI TaMATHIO. SMP-cucTeMsl (CHMMETpHUYHBIE MYJIBTHIIPOLIECCOP-
HbIE CUCTEMBI)
NUMA-cuctembl (CUCTEMBI ¢ HEOJJHOPOAHBIM JJOCTY-
TIOM K TTaMsITH)
v IMPP-cuctemsl (TIpoLieccopbl ¢ MACCOBBIM TIapaslIe-
JIH3MOM)
v |COW-cucTems! (K1acTepbl pabouMX CTAHIIHIL)
4 Kaxkue Mozeny mapauieIbHOTO IPOrpaMMHUPOBAHYS PEAIH30- — . . 1
Banb1 B cranzapre MPI? SPMD (Single Program Multiple Data)
v" |MPMD (Multiple Program Multiple Data)
v |Tlepenaya cooGiueHuii
OO01as naMsITh
Mapastemnsm "fork-join™
5 JIIst KakuX SI3BIKOB IIPOTPaMMHPOBAHUS INTATHO NPeIHA3HAYCH = 1
craumapt MPI? C
v |C++
v |FORTRAN
Pascal
Object Pascal
(Delphi)
Java
6 VKaKUTe BEpHBIC YTBEPIKACHHSI. = 1

Ecnu cpena mporpaMMHpoBaHUsI HE HACTPOEHA IS
nojyiepkku cranaapra MPI, To 3amyck nporpaMmsl,
HCTIONB3YIONIei TaHHBII CTaHAAPT, HEBO3MOXKEH
BBUJy CHHTAaKCHYECKO OMIMOKH B IIPOrpaMMe.
Ecnu cpena mporpaMMHpoBaHUsI HE HACTPOEHA IS
nojyiep KKy crangapta MPI, To 3amyck nporpaMmsi,
HCHOJb3YIONIECH NaHHBIN CTaHIAPT, HEBO3MOKEH
BBUJLY OLIMOKY BPEMEHH BBIIOIHEHHUS IPOrPaMMBbIL.
Ecnn cpena mporpaMMHpOBaHUsI HE HACTPOEHA JUTS
nojyiep KKy cranaapra MPI, To 3To He BiuseT Ha
BO3MOXKHOCTB 3aITyCKa IPOrpaMMBbl, HCTIOJIB3YIONIei
JIaHHBIN CTaHAAPT.




Ne 3ananue (Bonpoc) OTtBeT Bana
7 VYkaxuTe MopsI0K, B KOTOPOM JaHHbIE KOHCTPYKLIHHU JOJDKHBI 1
6brth npencrasienst B8 MPI-mporpamye. 3 |®ynxuun o6MeHoB coobmenuamu (MPI_Send,
MPI Recv H 1p.)
4 |®ynkuus MPI_Finalize
1 |#include "mpi.h"
2 |®ydkums MPI Init
8 ITycts 06Mens! Mexxay MPI-niponeccamu O 1 1 opranu3oBaHb! 1
110 citetyromeii cxeme: v" |Be3yci0BHO, BO3HUKAET TYIMKOBAsi CUTya-
s
Tpoyecc 0 Tpoyecc 1 be3ycioBHO, TyNHKOBas CUTyaLHsi HE BOSHUKAET
1. MPI Recv 1. MPI Recv B03M0XHO BOSHHKHOBEHHE TYIUKOBOH CHTYaI[HU
oT npOLTecca 1 oT npOLTecca 0
2.MPI_Send 2.MPI_Send
nporecey 1 npoueccy 0
Kaxkoe yTBepkIeHHe 0 JaHHBIX POIeCCax SBISETCS BEPHBIM?
9 ITyctb o6mensl mexty MPI-npoueccamu 0 u 1 opraHu3oBaHbl 1
110 Clieaytoliei cXeme: be3yc10BHO, BO3HHKAET TYIIHKOBAs CHTYa-
1y
Tpoyecc 0 Tpoyecc 1 be3ycoBHO, TYNKOBast CUTyalusl He BO3HUKAET
1. MPT Send 1. MPT Send v |B03MOKHO BO3HMKHOBEHHUE TYITMKOBOH CHTYAIlMH
npoueczy 1 npoueczy 0
2.MPI Recv 2.MPI Recv
ot npouecca 1 ot npouecca 0
Kaxkoe yTBep:kIeHHe 0 JaHHBIX POIeccax sSBISETCS BEPHBIM?
10 Iyctb o6mensl Mexty MPI-nponeccamu 0 1 1 opraHu3oBaHbI 1
110 CoteTyroMeii cXeMme: be3ycnoBHO, BOSHHKAET TyIIUKOBAs CUTYa-
s
TIpoyecc 0 TIpoyecc 1 v |Be3ycioBHO, TyNIMKOBas CHTYallusl HE BO3HHKAET
1. MPT Send 1. MPT Recv Bo3M0XHO BO3HUKHOBEHHE TYMMKOBOW CUTyalluu
npoueczy 1 oT npogecca 0
2.MPI Recv 2.MPI Send
ot npotecca | nporeccy 0
Kakoe yTBepskIeHHE O TaHHBIX TIPOLECCaX SIBISACTCS BEPHbIM?
11 IMycTs o6Mensr Mexay MPI-ponieccamur 0 1 1 opraHn3oBaHEI 1
10 Crienyiomiei cxeme: be3ycnoBHO, BOSHHKAET TyIIUKOBAs CUTYa-
s
v

Ilpoyecc 0
1.MPI Irecv
ot nporecca 1
2.MPI Isend
npoueccy |

Ilpoyecc 1
1.MPI Irecv
ot nporecca 0
2.MPI Isend
nporeccy 0

Kaxkoe YTBEPXKACHUE O TaHHBIX IIPOLECCaX SABIACTCA BepHLIM?

be3yc10BHO, TYNUKOBask CUTyallusl HE BO3HUKAET
B03M0XHO BO3HHKHOBEHHE TYITUKOBON CUTYaLH




3ananue (Bonpoc)

OTtBeT

Bana

12

Kaxkwue dynxuun crangapra MPI ucnonb3yrorest uist 0OMeHOB
COOOIIEHNSIMH MEXKTY TIPOIECCAMH U NPUOCHIAHABIUBAION BBI-
MIOJIHEHHUE ITPOLIECcca JI0 3aBEepIIEeHUs onepanuy oomMeHa?

MPI_Send

MPI Ssend

MPI_ Bsend

MPI_ Rsend

ANAYANANEN

MPI Recv

MPI Isend

MPI_Issend

MPI_ Ibsend

MPI Irsend

MPI Irecv

13

Kaxue ¢ynxnun cranmapra MPI ucnons3yiorest st 0OMeHOB
COOOIICHUSIMH MEXTY IIPOLIECCAMHU U He NPUOCIAaHasIuaom
BBINOJIHEHHE NIPOLIECCa JI0 3aBEPILICHUs onepanuy oomMeHa?

MPI_Send

MPI Ssend

MPI_ Bsend

MPI_Rsend

MPI_Recv

MPI Isend

MPI Issend

MPI Ibsend

MPI_ TIrsend

NSAARR

MPI TIrecv

14

Kakue Mozieny napasuiebHOro IporpaMMHUpPOBAHHS Peain30-
BaHbl B cTangapre OpenMP?

SPMD (Single Program Multiple Data)

MPMD (Multiple Program Multiple Data)

Iepenaua cooObuieHuit

OO6mas maMsITh

N

[Mapannenusm “fork-join"

15

JUi1s1 KaKuX sI36IKOB IIPOrPAMMHUPOBAHHMSI LITATHO TIPEAHA3HAYCH
craamapt OpenMP?

v
v
v

C
C++
FORTRAN
Pascal
Object Pascal
(Delphi)

Java

16

Vkaxure BEPHBIC YTBCPIKIACHUSA.

Ecnu cpenia mporpaMMHpOBaHHs HE HACTPOCHA TS
nozep Kk crangapra OpenMP, To 3amyck npo-
TpaMMBI, HCTIONB3YIONIei TaHHBII CTaHAApT, HEBO3-
MOJKEH BBUJIy CHHTaKCHYECKOMH OMIMOKHU B MPO-
rpaMme.

Ecnu cpenia mporpaMMHpOBaHHs HE HACTPOCHA TS
nozanepkku crangapra OpenMP, To 3amyck mpo-
TpaMMBI, HCTIONB3YIONIei TaHHBII CTaH#ApT, HEBO3-
MOJKEH BBUJIY OLIHOKH BPEMEHH BBINOIHEHHS MIPO-
TpaMMBbl.

Ecin cpena mporpaMMHUpOBaHUsI HE HACTPOEHA JUTS
nozanepkku craagapra OpenMP, To 310 He BiusieT Ha
BO3MOKHOCTB 3aITyCKa IPOTrPaMMBI, HCTIOJIb3YIOIIEH
JIaHHBIN CTaHAAPT.




Ne 3ananue (Bonpoc) OTtBeT Bana
17 Jan dparment OpenMP-nporpamMmet: 1
a,b,c,d
void main () e f
{ a,b,d,e
int a,b,c,d; a,b,d
#pragma omp parallel c,e, f
private (c) shared (d,e) c, f
{ c,d
int e, f; O611ye nepeMeHHbIe OTCYTCTBYIOT
}
}
YKaxxure Bce epeMeHHbIE, KOTOPbIE SBJISIOTCSA OOLUMHU.
18 Jan ¢pparment OpenMP-nporpamMmer: 1
a,b,c,d
void main () e, f
{ a,b,d,e
int a,b,c,d; a,b,d
#pragma omp parallel c,e, f
private (c) shared (d,e) c, f
{ c,d
int e, f; YacTHbI€ IEPEMEHHBIE OTCYTCTBYIOT
}
}
YKaxxute Bce epeMEHHbIE, KOTOPbIE SBIISIOTCS YaCTHBIMU.
19 Jlana OpenMP-niporpamma: 1
Yucna 0, 1, ..., N-1 6e3 moBropenwuii, rae N — kosm-
#include "omp.h" YECTBO CO3/[aBAEMBIX HUTEH.
#include <stdio.h> Onno yucno u3 quanasona 0, 1, ..., N-1, rae N — ko-
void main () JIMYECTBO CO31aBaeMbIX HUTEIL.
{ UYucna (BO3MOXKHO, ITIOBTOPSIIOLIMECS) U3 IMANa30Ha
int r; 0,1, ...,N-1, rae N — KOIMUYECTBO CO3/]aBAEMBbIX HHU-
#pragma omp parallel Te.
{
r=omp_get thread num();
printf ("$d\n", r);
}
}
UYro OyzeT BEIAHO Ha 9KpaH B pe3yibTaTe paboThl JaHHOH
porpammsi?
20 Jlana OpenMP-mporpamma: . 1
Yucna 0, 1, ..., N-1 6e3 noBropenuii, rae N — konu-
#include "omp.h" YEeCTBO CO3/IaBa€MbIX HUTEH.
#include <stdio.h> Onno uncio u3 quanasona 0, 1, ..., N-1, roe N — ko-

void main ()
{
int r;
#pragma omp parallel private(r)
{
r=omp_get thread num();
printf ("$d\n", r);
}
}

Yro OyaeT BBIIAaHO Ha SKpaH B pe3yNbTaTe pabOThl JaHHOM
MpOrpamMmsI?

JINYECTBO CO3/1aBAEMBIX HUTEH.

UYncna (BO3MOXKHO, TOBTOPSIOIINECS) U3 HANa30Ha
0,1, ..., N-1, rme N — KOJIMYECTBO CO3/1aBAEMBIX HH-
Te.




Ne 3ananue (Bonpoc) OTtBeT Bana

21 Jaun dparment OpenMP-nporpamMmet: ) 1
barrier
#pragma omp IupekTMBA master
{ v |parallel
ornepaTopel single
} v’ |parallel sections
critical

VYkaxure Bce JUPEKTUBLI, CO3Aar0NIne HapﬁHHCHLHBIﬁ PETHUOH.

22 Jaun dparment OpenMP-nporpamMmet: ) 1
barrier

#pragma omp IupekTHBA master
{ v |critical

OornepaTop:l single

}

YkakuTe Bce JUPEKTUBBI, B COOTBETCTBUU C KOTOPBIMU OIEpa-
TOpBI IapaJUIEIbHOTO PErHOHA He OYIyT BBHIIOIHATHCS OIHO-
BPEMEHHO JIByMsl HJIU 00JIee HUTSIMH.

23 Jan ¢pparment OpenMP-nporpamMmer: ) 1
barrier
#pragma omp IOMpPEeKTMBa v |master
{ critical
onepaTopsl v' |single

}

VYkaxuTe Bce AUPEKTHBBL, B COOTBETCTBHUHU C KOTOPBIMH OIepa-
TOPBI MAPAILICIILHOTO PEruoHa OYIyT BBIMOIHATHCS TOJIBKO Of1-
HOM HUTBIO.

Hror 23
[xana

KoamuecrBo 0aj1- Onenka Orenka

JIOB

18-23 OTJIMYHO 80%

15-17 XOpOII0 65% [loamuck 3K3amMeHaTOpa

12-14 YIOBJIETBOPUTEIBHO 50%

11 u meHee HEYJIOBJIETBOPUTEIHLHO

[TpomexyTouHast aTTecTaiusi 00yJarouxcsl OCyIecTBIseTCs B hopMe 3a4eTa, dK3a-

MEHa C WCIIOIh30BAaHUEM CIICAYIOINX OIICHOYHBIX MaTepUajoB: EpeueHb BOMPOCOB K 3a-

4eTy, SK3aMeHy.

Bonpocsl k 3auery
(3 cemecTp, ouHas popMa 00yUeHUs1)

1. OTO6pa)KeHI/Ie C MUHUMAJIbHBIM BPCMCHCM OKHUAAHUWA: I1IJIaH C MUHUMAJIbHBIM BPEMCHCM
OXHWJaHu:A, 3aJa49a OCIIOYHUCIICHHOTO IIPpOrpaMMHUpPOBaHU:A IJIA OIIPCACICHU A MUHUMAJIb-
HOTO BPEMEHU OXKUJAHUS TP (PUKCUPOBAHHOM YHUCIIE MPOIIECCOPHBIX AJIEMEHTOB, IJIAH
C MUHUMAJILHBIM BPEMEHEM OXKUJaHUS TTPU (PUKCUPOBAHHOM Ha3HAYEHUU Y3JIOB.

2. CBoiicTBa: CHHXPOHHOCTh, MOAYJIBHOCTh U PETYJSIPHOCTH, MPOCTPAHCTBEHHAS U BpE-
MEHHas JIOKaJIbHOCTh, KOHBEHEpHU3yeMOCTb.

10



3. TpeboBaHMS K CHCTOJIMYECKUM CTPYKTYpaM: MPOCTOTA M PETYISIPHOCTHh CXEMBbI, Iapa-
JIEIU3M U JIOKAJIbHOCTh CBSI3€M, COATaHCUPOBAHHOCTh BBIUMCIIEHUHN C BBOJIOM-BBIBOJIOM,
cXema pa3BOJIKM CUHXPOCUTHAJIOB.

4. HenocpenctBennoe oroopaxenue ['3 B cucronuyeckyto cxemy. [Ipouenypa cucronusa-
[[UU CCUCHHUEM.

5. Tlponeaypa pecMHXpOHHU3AIMN CEUCHUEM: MACIITAOMPOBAHKE BPEMEHHU, TIEPEMEILICHUE
3aJIepKKHU, IPOLIeIypa CUCTOIU3AIUY.

6. Kpurepun onTUManbHOCTH, CTPYKTYPHI C MHHHUMAJIbHBIM BPEMEHEM BBIYHCIICHUH,

CXEMBbI C MUHUMAJIbHBIM KOHBEHEPHBIM TaKTOM.

OnTtumunsanus Ha 3tanax pazpadorku '3, ['TIC u cucronmuzanuu.

8. Ilpomeaypa MEHIMHU3AIIUN YHCIIAa DJIEMEHTOB 33JIeP’KKU. MHOTOCKOPOCTHAS CHCTOJIHYC-
CKasl CXema.

9. TloBbimenue 3¢HEKTUBHOCTH HCTIOIB30BAHMS TPOIECCOPHBIX 3JIEMEHTOB: KOHBEHEp ¢
YyepeloBaHuEeM, pa3JIelIeHHe Mpolieccopa, TpeOoBaHUE OJIMHAKOBBIX BpeMEH

10.[ToHsITHE BEIYUCIUTEIBHBIX BOJTHOBBIX ()POHTOB.

11.0t1ob6paxenue ['3 Ha BosiHOBBIE TIpotieccopsl: Tpad motoka nanubix (I'TIM), orobpaxe-
Hue ['3 na I'TI/1, nonyuyenue I'TI/] u3 I'TIC.

12.BpeMeHHO# aHAIN3 U ONITUMAJIbHOE pacTpe/ielIeHIE OUepeIeH.

13.Ontumuzanus npousBoauTeabHOCTH ['TI/I: onTHManbHBIM KOHBEHEPHBIM TAKT, 3a/1a4da
MUHUMAJILHOTO paclpe/eieHUs] ouepeiei.

14. BpeMeHHOM aHaIU3 PEryJISIPHBIX BOJHOBBIX MTPOLIECCOPOB.

15.ba3oBast apXUTEeKTypa ¥ KOHIETIHA. BHYTpeHHSS apXUTEKTypa TPAHCIIHIOTEPOB.

16.TenaeHITMN pa3BUTHsI METOJIOB IMAPaJUICIbHBIX BEIUUCICHUH 1 MTApauIeILHOTO IPOTpaM-
MHPOBAHUS.

~

Bomnpocs! k 3k3aMeny
(4 cemecTp, ouHas popMa 00yUeHUs1)
BaxxHocTh npo6iieMaTKY MapaieIbHbIX BEIYUCICHU.
0O0630p COBPEMEHHBIX MapaICTbLHBIX BEIUUCITUTEIBHBIX CUCTEM.
Krnaccuduxarus u orieHka npou3BOAUTEILHOCTH.
[ToHsiTHE MHOTOSIZICPHBIX M MHOTOTPOIIECCOPHBIX BHIYMCIUTEIBHBIX CUCTEM C 00IIeH U
pacnpenesieHHON NaMsIThIO.
5. Tlokazatenmu >(QPEeKTUBHOCTH TapaIICIbHBIX BBIUKCICHUI: ycKopeHue, 3¢hdexTus-
HOCTb, MaCIITaOUPyEMOCTb.
Mopnenb BbluncieHuil B Buje rpada "onepanun-onepanbl'.
/. AHanmu3 MOJIENH: ONpPEJEICHHE BPEMEHH BBINIOJHEHUS MApaIeIbHOTO METO/1a, OLIEHKA
MaKCHUMAaJIbHO JTOCTHKMMOTO pacnapasijieIiBaHUs.
8. AHanu3 MoZeNu: BEIOOP BapUAHTOB PACIPECICHHS BBIYMCIUTEILHON Harpy3KH.
9. Meroapl OLIEHKH MacIITA0UPYEMOCTH MapalieIbHbIX aJITOPUTMOB.
10. Arperarust MOACIIH BBIYHCICHUH.
11.B3aumojielicTBUE U B3aMMOUCKIIFOUEHHUE MOTOKOB, CHHXPOHH3ALIUS TOTOKOB.
12.TTpoGaembl B3aMMOOJIOKHUPOBKH IMTOTOKOB.
13.Tlpumepsr  knaccuueckux 3amad  cunxponusanuu: "lIlpousBomurenu-lIlorpedburenu",
"Yuraremu-IIucarenun", "Obenatomue dpunocodsr" u "Crsmuii mapukmaxep'.

el NS

o
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14.00630p MeT010B NOBBIIIEHUS Y3PPEKTUBHOCTH MapaIeIbHBIX TPOrpaMM.

15.0OcHoBbl TexHosoruu OpenMP.

16.Pacnipenenenue BHIYUCIUTEILHON HArPY3KHA MEXTy MIOTOKaMH (pacrapauieTMBaHue 110
JTAHHBIM JJIS [IUKJIOB).

17.YnpaBnenue qJaHHBIMU IS TAPAIIETbHO-BBITOIHIEMbIX TIOTOKOB.

18.Opranuzaiys B3auMOUCKITIOUEHUS ITPU UCTIOIB30BAaHUU OOIINX MTEPEMEHHBIX.

19.Pacnipenenenue BHIYUCIUTEILHON HATPY3KH MKy TOTOKAMHU.

20.Pacmmpennsie BozmoxHOCTH OpenMP (0630p 6nOIMOTEUHBIX (HYHKITHN).

IV. IEPEYEHD JIUTEPATYPBI, HEOBXOJINUMOW JUISI OCBOEHMS
JUCHUATIIMHBI

1. Kapenosa, E.JI. OCHOBbl MHOTOIOTOYHOTO M MAapajuIeIbHOTO MPOrPaAMMHUPOBAHHUS :
yueOHoe nocodue / E.J]. KapenoBa ; Cubupckuii enepanbHblii yHuBepcuter, UHCTUTYT
BBIYMCIIUTENLHOTO MoJenrpoBanusa Cubupckoro otaenenus Poccuiickoid akageMuun HayK,
Cubupckuii HayqYHO-00pa30BaTENIbHBIN IEHTP CYNEPKOMIIBIOTEPHBIX TexHoJoTHil. — Kpac-
Hosipck : Cubupckuit denepanbubiii yauepcutrer (COVY), 2016. — 355 c. : un —
URL: http://biblioclub.ru/index.php?page=book&id=497217 .

2. Huxonaes, E. U. [Tapannensubie Beruncienus : yueonoe nocooue / E. . Hukomnaes ;
Cesepo-Kaskasckuii penepanbubiii yausepcuret. — CtaBpornosns : CeBepo-KaBkazckuit de-
nepanbhbiil yaHuBepcutet (CKOVY), 2016. — 185 c. : . — Pexxum noctyna: no noAmucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=459124

2. AdanacbeB, K.E. OCHOBBI BEICOKOIPOU3BOIUTEIBHBIX BIYUCIEHUH : yueOHOe mocoOue
:[16+] / K.E. Adanacwes, U.B. I'puropsesa, T.C. Peiin. — KemepoBo : KemepoBckuii rocy-
napctBeHHbI yHUBepeuTeT, 2012. — T. 3. [TapamienbHble BBIYACIUTEIBHBIC AITOPUTMBI. —
185 ¢. — URL.: http://biblioclub.ru/index.php?page=book&id=232205.

3. OCHOBBI BBICOKOIPOU3BOIUTENBHBIX BbluKclieHUH : yueOHoe nocooue / K.E. Adanacbes,
C.B. Crykomnos, B.B. Mainbimienko u ap. — KemepoBo : KeMepoBckuii rocy1apcTBEHHBIN
yHuBepcutetT, 2012. — T. 2. TexHosoruu napauieaIbHOro nporpammupoBanus. — 412 c. —
URL.: http://biblioclub.ru/index.php?page=book&id=232204.

V. IEPEYEHb PECYPCOB HH®OPMALNNOHHO-TEJIEKOMMYHHUKAIIH-
OHHOU CETU «<MHTEPHET», HEOBXOAMUMBbIX /IUVI1 OCBOEHUA

JUCLATNIJIMHBI
Ne
Ccpliaka Ha HaumeHoBaHue pa3padoTku B
nn " . JocrynHocrh
HHpOPMaLMOHHBII pecypc 3J1eKTPOHHOI dopme
1. HNudoypok: oOpazoBaTesbHbIA HH-

TepHeT-1poekT Poccuu. Bxmrouaet:
KOHCIIEKTHI YPOKOB, TIPE3E€HTAIINH,
TECTHI, BUACOYPOKH U IpyTHe Mare-
pHAaIBI IO TIpeAMEeTaM IIKOJIBHON
MIPOTPaMMEI.

https://infourok.ru/ CBOGOIHBIIH TOCTYII
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http://biblioclub.ru/index.php?page=book&id=497217
https://biblioclub.ru/index.php?page=book&id=459124
http://biblioclub.ru/index.php?page=book&id=232205
http://biblioclub.ru/index.php?page=book&id=232204

http://edu.ru/ Poccuiickoe oopazoBanue: ®ene-
2. pajbHbIi moptaJ. Bkiouaer CBOOOAHBIH JOCTYTT
CCBUIKM Ha MOPTAJIbl U CAUTHI 00pa3o-
BaTeJbHBIX YUPEKICHHH; TOCymap-
CTBEHHbIE 00pa3oBaTeNbHBIC CTaH-
JapThl, HOPMATHUBHBIC JOKYMEHTBI;
KaTajor JKCKypCHH H 0O0ydJarommx
IIPOrpamM.

V1. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI IAHHBIX
N UHOOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

Perucrpanus yepes Jro-
0011 YHUBEPCUTETCKHI
KOMIIBIOTEP.

DNeKTPOHHO-ONOIMOTeYHAs o
B nasnpHeiimem mpeo-

- cucreMma (ObC
1. | http://www.biblioclub.ru ( ) CTaBISICTCA HEOTPAaHUYCH-
YHuBepcuTeTcKas 0MdiImoTexa oH- N N
it HBII WHAWBUTYaTbHBINA

JOCTYII U3 JII000H TOUYKH,
B KOTOPOU MMeeTCs 10-
CTyn K cet MHTEpHET

www.garant.ru y .
WNudopmannonno-npaBoBoii mopran | CBOOOIHBIH 10CTYII

Poccuiickuit nHGOpMAITMOHHBIN TTOP-
3. | www.elibrary.ru TaJl B 00J1aCTH HAYKH, TEXHOJIOTHH, CBOOOIHBIH AOCTYII
METUIMHBI H 00pa30BaHuUs
Poccuiickas komnproTEpHAas cripa-
BOYHO-IIPaBOBas CHCTEMA

4, www.consultant.ru

CBoOOIHBIH JOCTYIT

VIl. JMHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
ITPOI'PAMMHOE OBECIIEYEHHUE
[Ipu peanuzauuu yuyeOHOU AUCIUIUIMHBI TPUMEHSETCS CIIEAYIOIIee JUIEH3UOHHOE U CBO-
00JIHO pacIpoCTpaHsIeMOe TPOrPaMMHOE 0OECIICUEHHUE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.
VIil. OBOPYJIOBAHUE U TEXHUYECKHUE CPEJICTBA OBYUYEHUNSI,
HEOBXOAUMBIE JJISA OCYIIECTBJIEHHUSA OBPAZOBATEJIBHOI'O

HNPOLECCA 11O AMCIUIIJIMHE

VYyeOHble 3aHIATHUS MPOBOASTCS B aAyJUTOPHUSAX, YKOMIJIEKTOBAHHBIX CIIECLIMAIA3UPO-
BaHHOW MeOeJbI0, B TOM YUCJE CTAIMOHAPHBIMU UJIU NEPEHOCHBIMUA TEXHUYECKUMH CPEJi-
CTBaMU 00y4eHus (IPOEKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK).

CamocTosiTenbHas paboTa IPOBOJAUTCS B KaOMHETaX, OCHAIIICHHBIX KOMITbIOTEPHOMN
TEXHUKOM C BOBMOXHOCTBIO MOJKIIOUEHUS K ceTH «HTepHeT» n odecrieueHueM J10CTymna
B AJIEKTPOHHYIO HH(POPMALIMOHHO-00Pa30BaTENbHYIO CPE/ly YHUBEPCUTETA.
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http://www.garant.ru/
http://www.elibrary.ru/
http://www.consultant.ru/
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