MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.B.02 BricOKONpOU3BOAUTENBHBIE BHIYUCIECHUS

HanmeHoBaHne OUCLUUMIINHDI (MO,D,yJ'IFI) B COOTBETCTBUN C y‘-le6HbIM njiaHoOM

Hanpasnenue noAroToBKy / CIEIUATbHOCTh

02.04.01 Maremarnka 1 KOMIIbIOTEPHBIE HAYKH

HanpanenHocts (mpoduiib)

02.04.01.02 BeruucinurenpHasd MaTeMaTHuKa

dopma 00yueHus OYHas
['o HaGopa 2023
o3 Siimis | LOKYMEHT MOAMUCAH
1: YHUBEPCUTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 0082d105bb4b144beec62e009ca3e4216d8

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

HOeicTeuteneH: ¢ 14 uronsa 2023 r no 06 okTaAGpa 2024 r.
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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

JucuuniauHa «BbICOKONMPOU3BOUTENIbHBIE BBIUUCICHUS» TMpEIHa3HAUYCHa s
W3YUYEHHUS CPEACTB U METOJOB CO3JaHUsI MPUIIOKEHUN NI Pa3IUUYHBIX APXUTEKTYpP
BeruucuTeNbHbIX cuctem (BC). Ilpu u3ydeHUM AUCHUIUIUHBI YIENSETCS 0C000e
BHUMAaHUE TIOJYyYEHUIO TMPAKTUYECKUX  HABBIKOB  HAMMCAHUS  NapalIeNIbHBIX
IporpaMM B TEPMHHAX KOHKPETHBIX OHMOJHMOTEK W/WIN S3BIKOBBIX peald3alliid IS
BC kak c o0mieil, Tak U pacnpeiesIeHHONW MaMsThIO (B TOM YHUCJE, MHOTOSIEPHBIX U
KJIACTEPHBIX apXUTEKTYD).

B pamkax wu3ydeHHs] IUCHMIUIMHBI PACCMaTPHBAIOTCS Oa30BbIE CBEACHUS O
psne  CUCTeM  NpOrpaMMHUpPOBAHUSA, MO3BOJISIIONIME  Hadarh  pa3paboTKy
MapauiebHBIX MporpaMMm Juisi mapauienbHbix BC ¢ oOmield u pacmpeneneHHON
MaMAThI0. 3HAHWS W HABBIKM, MOJYYECHHBIE NMPU W3YUYEHUU AUCHUMUIUIMHBI, MO3BOJISIOT
B JalbHEHIIEM TMepeiTH K OoJee AEeTATbHOMY OCBOCHHIO HWHCTPYMEHTAIBHBIX
CPEIICTB Pa3pabOTKH MapaUIeITbHBIX TPOTPAMM.

1.2 3agayn n3yyeHus TUCUUILIAHBI

[Ipy wu3ydyeHUM [OUCUMIUIMHBI YyYallhecs JOJDKHBI PELIUTh  CIEAYIOIINe
OCHOBHBIE 33/]auHU.

1. Tonyuutrs mnpexacraBieHue 00 OCOOEHHOCTSX AapXUTEKTYPhl Pa3IMYHBIX
kimaccoB  [IBC, 3amadax, KOTOpble HEBO3MOXXHO pEHIUTh 0€3  TOMOIIA
BBICOKOITPOU3BOUTEIBHBIX BHIYUCICHUN U MAPALIETLHOTO TPOrpaMMHUPOBaHUSL.

2. V3yunth OCHOBHBIE MPOOJEMBbI, BO3HUKAIOIIME IPH MPOrPaAMMUPOBAHUU
mis BC ¢ of0mel mnamsaThl0 M TYTH HUX Pa3pelieHus, MOHITh OCOOCHHOCTH
CUHXPOHM3ALNH U B3aUMO/ICHCTBUSA MOTOKOB.

3. PaccMoTpeTh OCHOBHBIE KOHIEIIMHU U CPEJCTBA, MpeajiaraeMbie B 00JIaCTH
MapaUIEIbHOIO TPOrPaMMHPOBAHUSI.

4. TlonyunuTh NPAKTUYECKUE HABBIKA MPOTPAMMHUPOBAHUSA C HMCIOJIb30BAHHEM
texnosnorun OpenMP.

5. IlpoBecT CpaBHUTEIBHBIN aHAIN3 TEOPETUYECKUX OCHOB U Pa3IMYHBIX
A3BIKOBBIX pealn3aluii MeXaHu3Ma CUHXPOHM3AMU W B3aUMOJACIHCTBUS IOTOKOB
st BC ¢ o0mieii naMsThio.

6. N3yunth OCHOBHBIE TPOOJEMBI, BO3HUKAIOIIUE MPU MPOrpaMMUPOBAHUU
s BC ¢ pacnipesieieHHON NaMAThIO M MyTH UX Pa3pelIeHHs], TOHATh OCOOCHHOCTH
CUHXPOHM3ALNY U B3aUMOJICICTBUS MPOLECCOB.

7. Paccmotpers SPMD-Mmozenb opranu3aiiii NapauieIbHbIX BBIYUCICHUNA Ha
OCHOBE OJHOBPEMEHHOTO BBITIOJHEHHUS OJHOW M TOM K€ MpOrpaMMbl Ha HECKOJIBKHX
Ipolieccopax ¢ OpraHu3aluell B3auMOJAEHCTBUS MPOLECCOB MPU MOMOLIM Iepeaadu
COOOIIICHHU.

8. Tlomy4nTh MPaKTUYECKHE HABBIKM MPOTPAMMUPOBAHUSI C HUCIOIB30BAHUEM
oubnuotexku nepenaun cooodmenuit MPI gyt BC ¢ pacnpeneneHHoi namMsaThIO.



1.3 IlepeyeHbp NJIaHMpPYyeMbIX pe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE

(Mo1yJ110), COOTHECEHHBIX
o0pa3oBaTeJIbHOM MPOrPaMMBbI

C IJIAHUPYEMBIMHA pe3yjJabTarTaMu O0CBOCHUSA

Koa n HanmeHoBaHue MnHaOnKaTopa
OOCTWXEeHNA KoMmneTeHunmn

3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninnHe

TIK-4: Cnoco06eH ucnojanb308BarTh ¢
aJIFTOPUTMOB HA 0a3e sI3bIKOB MPO
nporpamMmm

OBPEMECHHBLIC METO/IbI p33p360TKI/I H peajim3anuuu
I'PAMMHPOBAHUA H MIAKETOB NPUKJIATHBIX

[IK-4.1: [Ipumensier
COBPEMEHHBIE METO/IbI
peanu3aiuy aropuTMOB Ha
0ase SI3BIKOB M MAKETOB
MPUKJIATHBIX TPOTPaMM
MOJCITUPOBAHHMS

CoBpeMeHHbIE METO/IbI pearTu3alnu 0a30BbIX
QITOPUTMOB ITPOTPAMMHUPOBAHHS

CoBpeMeHHbIE METO/IbI PeATH3ALUN HECKOJIBKUX
QITOPUTMOB JUIS PeIIeHHs 0a30BbIX 3a/1a4
IPOTPaAMMHPOBAHHS

CoBpeMeHHbIE METO/IbI PEATH3AMN HECKOIBKUX
QJITOPUTMOB JUTSI pelieHHsT 0a30BBIX 3a/1a4
IIPOTPaMMHPOBAHUS,  TAKXKE AITOPUTMBI,
peanu3yIomuecs B MakeTax NPUKIaIHbIX TPOTPamMM
[TpuMeHATh METOABI pearTu3aii 0a30BBIX ATTOPHUTMOB
IPOTPaAMMHPOBAHHS

[TpuMeHATh COBpEeMEHHBIE METO/BI PeATH3aI[IH
HECKOJIbKUX JITOPUTMOB JIJIs pelieHus 0a30BbIX 3a1a4
POTPaMMHUPOBAHUS

[TpuMeHsATh COBpEMEHHbBIE METO/IbI PeATU3ALUU
HECKOJIBKHX &JITOPUTMOB JUISL PELIeHUs 0a30BbIX 33134
POrPaMMHPOBAHHMS, A TAKIKE ATOPUTMBI,
peanTu3yIomuecs B HakeTax MPUKJIATHBIX IPOrpaMM
HaBbIKOM MCTIOIb30BaHUS METOOB PeATU3aLUU
0a30BBIX AITOPUTMOB IPOTPAMMHPOBAHUS

HaBbIkoM MCTOIb30BaHNS METOOB peaTU3auU
HECKOJIBKUX AJITOPUTMOB JIJISl peIIeHus 0a30BbIX 3a1a4
POrPaMMHUPOBAHHS

HaBbIKoM MCTIOTB30BaHUsT COBPEMEHHBIX METOJIOB
peanu3ayy HECKOJIbKUX aITOPUTMOB JUTSl peILICHHS
0a30BBIX 3a/1a4 MPOTPAMMHUPOBAHUS, a TAKKE
ITOPUTMOB, PEATHU3YIOIINECS B MAKeTaX MPUKIIATHBIX
pOTpamMM




I1K-4.2: Pa3pabarsiBacT U
PEaTN30BBIBAET AITOPUTMBbI
MareMaTHYeCKuX MoJiesiel Ha
0aze sA3bIKOB U IMAKETOB
NPUKJIAIHBIX TPOTPaMM
MOJIETTUPOBAHUS

CoBpeMeHHbIE METO/Ibl peaTn3alny 0a30BbIX
AITOPUTMOB MPOrPaMMHUPOBAHUS

CoBpeMEHHBIE METOABI PEATN3ALNN HECKOIBKUX
QITOPUTMOB JUTSI peIICHHsT 0a30BBIX 3314
IPOrpaMMHpPOBaHUs

CoBpeMEHHbIE METO/BI PEATN3ALNN HECKOIBKUX
AJITOPUTMOB JUTsI peleHHsl 0a30BBIX 3aj1a4
MIPOrPAMMHPOBAHMS, A TAKKE AITOPUTMBI,
peanu3yroIuecs B NaKeTax MPUKIAAHBIX IPOrpaMM
Peanmn3oBbiBaTh 6a30BBIEC AITOPHTMBI
IPOrpaMMHPOBaHUS

Pa3pabarpiBarh 1 peaqn30BbIBaTh ATOPUTMBI PEIICHUS
3a1a4 MporpaMMHUpPOBaHUs

Pa3pabarpiBaTh U peaqn30BbIBaTh ATOPUTMBI PEIICHUS

3a1a4 MPOrpaMMHPOBAHUs, B TOM YHCJIE C TIOMOILIBIO
MaKETOB MPUKIAAHBIX IPOTPaMM

HaBbikoM peanusaiuy 0a30BbIX AITOPUTMOB
MIPOrpaMMHPOBaHUS

HaBbikoM pazpaboTKH U pearu3aluy alrOpUTMOB
pelIeHus 3a1a4 MporpaMMHPOBaHUS

HaBbikoM pazpaboTKH U pearu3aluy alrOpUTMOB
pelIeHns 3a1a4 MPOorpaMMHUPOBAHUs, B TOM YHCIIE C
IIOMOLUIBIO TAKETOB MPUKJIAIHBIX IPOrpaMM

IIK-5: Crioco0eH co31aBaTh H HCCJIEA0BATH HOBbIE MATEMATHYECKHE MOJEIH B
€CTeCTBEHHBIX HAYKAX, MPOMBIIIJIEHHOCTH U OU3Hece, ¢ Y4€TOM BO3MOKHOCTEl
COBpeMeHHBIX HHPOPMAIHOHHBIX TEXHOJIOTHii, MPOrpaAMMHIPOBAHUS U

KOMHI)IOTepHOﬁ TEXHUKH




[IK-5.1: ®opmynupyer
MaTreMaTuyecKre NOCTaHOBKH
KJIACCHYECKUX MOJEIIEH,
IPUMEHSEMBIX B €CTECTBEHHBIX
HayKax, IPOMBIIIJICHHOCTH U
OusHece

Maremarrueckue MoCTaHOBKU KJIACCHUYECKUX 3a/1ad
€CTECTBO3HAHMS B BUJIE CCTEM alreOpandecKux
YPaBHEHU

MaremarrnuecKue MOCTaHOBKY KIAaCCHUYECKUX 3a/1ad
€CTECTBO3HAHUS B BHJIE CUCTEM aIreOpandeckux u
Qg QepeHIHATEHBIX YPaBHEHUH

Maremarnyeckre NOCTaHOBKH KJIACCHUYECKUX 33724
€CTECTBO3HAHMS B BUJIE CUCTEM alreOpandeckux u
nuddepeHIMATHHBIX YPaBHEHUH B YaCTHBIX
MIPOU3BOTHBIX

®opMynupOBaTh MaTEMaTHUYECKHUE MOCTAHOBKU
KITACCUYECKUX 33/1ad €CTECTBO3HAHUS B BUJIE CHCTEM
anredpanuecKux ypaBHEHUN

dopmynupoBaTh MaTeMaTHYECKUE TOCTAHOBKU
KJIACCUYECKUX 33]]a4 €CTeCTBO3HAHUS B BUJIE CHCTEM
anreOpandeckux TudGepeHIHATbHBIX YPaBHEHUN
dopMynupOBaTh MaTEMAaTHUECKHUE MOCTAHOBKU
KIJIACCUYECKUX 33/1ad €CTECTBO3HAHUS B BUJIE CHCTEM
anreOpanueckux U nuddepeHnaIbHbIX YpaBHEHUN B
YaCTHBIX POU3BOTHBIX

bazoBeIM MaTeMaTHUECKUM ammapaToM Jis
(OpPMYIHPOBKH IMOCTAHOBOK KJIACCUYECKUX 3a/1a4
€CTECTBO3HAHUS B BHJIE CUCTEM areOpandecKux
YPAaBHEHUI

ba3oBbIM MaTeMaTHYECKUM armmapaToM ISt
(OPMYITHPOBKH IMOCTAaHOBOK KJIACCUYECKUX 3a/1a4
€CTECTBO3HAHMS B BHJIC CUCTEM AITeOpandecKux u
mudGepHIMATBHBIX YpaBHEHUN

ba3oBbIM MaTeMaTHYECKUM armmapaToM IS
(OPMYITHPOBKH IMOCTAaHOBOK KJIACCUYECKUX 3a/1a4
€CTECTBO3HAHMS B BHJIC CUCTEM AITeOpandecKux u
nudGepHIMATBHBIX YpaBHEHUN B YaCTHBIX
MIPOU3BOTHBIX




[IK-5.2: Co3naer, uccienyer u
aHAIM3HUPYET MaTeMaTu4ecKue
MOJIEJIH, IPUMEHSIEMBIE B
CCTCCTBCHHBIX HAyKaXx,
IPOMBIIIJICHHOCTH U Ou3Hece

MerToab! aHaNK3a MaTeMaTn4eCKUX MOCTaHOBOK
KJTACCUYECKUX 33/1ad €CTECTBO3HAHUS B BUJIE CHCTEM
anreOpanvecKkux ypaBHEHUH

MeTop!l aHaK3a MaTeMaTHIeCKUX MIOCTAHOBOK
KJIACCUYECKUX 3a/1a4 €CTECTBO3HAHUS B BUJIE CHCTEM
anreOpandeckux u auddepeHnnaTbHbIX ypaBHEHHUIH
MerToab! aHaNK3a MaTeMaTn4eCKUX MTOCTAaHOBOK
KITACCUYECKUX 33/1ad €CTECTBO3HAHMS B BUJIE CHCTEM
anreOpanueckux 1 nuddepeHnaIbHbIX YpaBHEHUH B
YaCTHBIX TIPOU3BOTHBIX

HccnenoBars 1 aHATU3UPOBATh MaTeMaTHYECKUE
MTOCTAHOBKH KJIACCHYECKHX 3a/[a4 €CTECTBO3HAHUS B
BUJIE CHCTEM alreOpandyeckux ypaBHEHUIH
HccrnenoBars 1 aHATM3UPOBATh MaTeMaTHYECKUE
MIOCTAHOBKH KJIACCHYECKHX 3a/a4 €CTECTBO3HAHUS B
BUJIEe cHCcTeM anreOpandeckux u auddepeHnnambHbIX
YpaBHEHU

HccrnenoBars 1 aHATM3UPOBATh MaTeMaTHYECKUE

MTOCTAHOBKH KJIACCUYECKHX 3a/1a4 €CTECTBO3HAHUS B
BUJIE CUCTEM alreOpandeckux u auddepeHnnanbHbIX
YpaBHEHUH B YaCTHBIX IPOM3BOTHBIX

HapbIkoM uccrieoBaHus ¥ aHAIN3a MaTEMaTH4eCKUX
MIOCTAHOBOK KJIACCUYECKUX 33/1a4 €CTECTBO3HAHUS B
BUJIC CUCTEM aIreOpanvecKkux ypaBHEHUIH

HaBbikoM uccrieoBanust 1 aHaIM3a MaTeMaTHYECKUX
MIOCTAHOBOK KJIACCUYECKUX 33/1a4 €CTECTBO3HAHUS B
BUJIE CHCTEM alredpandeckux U 1uddepeHuanbHbIX
YPaBHEHUU

HaBbikoM ucciienoBanust 1 aHaIM3a MaTeMaTHYECKUX
MIOCTAHOBOK KJIACCUYECKUX 33/1a4 €CTECTBO3HAHUS B
BU/JIE CHCTEM alredpandeckux U 1uddepeHuanbHbIX
YPaBHEHUH B YaCTHBIX MPOU3BOHBIX




ITK-5.3: IIpuMeHseT A3bIKn
IPOrpaMMHUPOBAHUS U MTAKEThI
IIPUKJIAHBIX IPOrpaMM IS
IIPOBEJICHUS] MaTEMaTu4eCcKOro
MOJIEJIMPOBaHUs IIPHU TOMOIIHU
KOMITBIOTEPHOU TEXHUKH

bazoBble aropuT™MBI YUCIEHHOTO PELICHNUs 33/1a4 B BUJIE
anredpanuecKkux ypaBHEHUN

bazoBble aropuT™MBI YHCIEHHOTO PELICHUs 33/1a4 B BUJIE
anreOpandeckux u auddepeHnnaTbHbIX ypaBHEHHUIH
ba3oBbIe arOpUTMBI YHCIIEHHOTO PEIICHUS 3a/1a4 B BUJIE
anreOpandeckux u auddepeHnnaTbHbIX ypaBHEHHH,
CYIIECTBYIOIUE MAKEThI MPUKIIAIHBIX TIPOTPAMM,
MIPUMEHSEMBIE JUTSI MAaTEMaTHIeCKOTO MOJICIIMPOBAHUS
Peann3oBbIBaTh 6a30BbIe AITOPUTMBI YHCIEHHOTO
pelIeHs 3a/1a4 B BHJIE areOpandecKuX ypaBHEHHUH
Peann3oBbIBaTh 6a30BbIe AITOPUTMBI YHCIEHHOTO
peleHus 3a1a9 B BUIE areOpandeckux u

G depeHIMATbHBIX YpaBHEHHIHA

Peanmn3oBbiBaTh 0a30BbIC AITOPUTMBI YUCICHHOTO
pelIeHus 3a1a4d B BUE areOpanyeckux 1

Qg QepeHIMATEHBIX YPaBHEHUH, HCIIOIB30BATh
CYIIECTBYIOIUE MAKEThl MPUKJIAIHBIX IIPOTPAMM,
MIPUMEHSIEMBIE JUTSI MAaTEMaTHIeCKOTO MOJICITMPOBAHHUS
HaBpikom peanu3ariy 6a30BbIX AITOPUTMOB

YHCIIEHHOTO PELICHU 33/1a4 B BUJIE alreOpandecKux
YPAaBHEHUU

HaBpikom peanu3ariy 6a30BbIX AITOPUTMOB
YHCIICHHOTO PEIICHHS 33/1ad B BHJIE ANT€OpaueCcKuX U
mudGepeHIaTBHBIX ypaBHEHUN

HagbixoMm peanuzanuy 6a30BbIX aTTOPUTMOB
YHCIIEHHOTO PELICHUs 33/1a4 B BUJIE AreOpandecKux 1
Qg QepeHINATEHBIX YPaBHEHUH U UCTIOIb30BAHMUS
CYIIECTBYIOIIUX ITAKETOB MPUKJIAIHBIX TPOTPAMM,
MPUMEHSEMBIX U1 MAaTeMaTHYECKOTO MOJICTUPOBAHUS

1.4 Oco0eHHOCTH peau3alMu JUCIHUTLTHHBI

S3pIk peanu3auuu JUCUUILUIMHBL: PyccKuu.

Jucnumnnuna (Moyib) peanusyercs ¢ npumeHenuem 20 u IOT

URL-anpec u Ha3BaHWE 3IEKTPOHHOTO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=11690.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,56 (56)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 1,06 (38)
CamocrosiTesqbHas padora 4,44 (160)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
o/n Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. O030p 00J1aCTH BBICOKONPON3BOAU-TEJIbHBIX BHIYMCICHU. APXUTEKTYpPbI coBpeMeHHbIX BC, TeXH0JIOTHN U cpeacTBa
1. BBenenue. BbICOKONIPON3BOAUTEIBHBIE BEIUNCIUTEIBHBIC 1
CUCTEMBI.
2. banancupoBKka BHIYMCIUTEIBHON HArPY3KH 1O > 1
nporeccaM (HUTSIM).
3. 3amep BpEMEHM BBIIIOJHEHUS IpOorpaMMbl. ONTUMHU3ALNS
KOMIWIATOPA. Y CKOpeHHe U 3PPEKTUBHOCTD MapaIeIbHON 1 1
IIPOrpaMMBl.
4. Pa6ora Ha kiactepe COY. 2 1
5. O030p 001aCTH BBICOKOTIPOU3BOAUTENIBHBIX BHIYUCICHUH.
ApxutekTypsl coBpeMeHHbIX BC, TeXHOJIOTMU U CpeacTBa 44
COMIACOBAHHOT'O MAPAIENBHOIO POTPAMMHUPOBAHMUS
2. Texnoaoruss OpenMP
1. Beengenue B Texnonoruto OpenMP. OcHoBHas ujes. 2 | 1

10




2. Texnonoruss OpenMP. Crioco06s1 pactipesienieHust paboThl
10 HUTSAM.

3. Texnonorust OpenMP. Cioco0bl CHHXPOHH3AIMH HUTEH.

4. Ilporpammuas moaens OpenMP.

5. Texnonorust OpenMP. Crioco0s! pactipenienenusi padoTh
10 HUTSIM.

6. Texnonorus OpenMP. CunxpoHu3anus HUTEH.
D¢ dexruBHOCTH TpUMEHEHNs TexHOT0TUH OpenMP st
Pa3IMYHBIX TUIIOB AJITOPUTMOB.

7. Texnonorus OpenMP

41

3. Texunosgorusa MPI

1. Beenenne B Texaosoruo MPI.

2. JIsyxToueunbsle 0OMeHbI B Onbmunorexe MPI.

3. KosutektuBHble 00MeHbI B Onbanorexke MPI.

4. Co3nanuie MPUIOKEHUS ¢ TOMOIIbI0 OubmmoTexu MPI.
Paznuanbie criocoObl 1ByxTOoueyHOTO 0OMeHa B MPI.

5. JIByxTO4YeuHbIe OOMEHBI MTaKETaMH COOOIIICHHIA
(OTJIOKEHHBIE OTIepaliu OOMeHa COOOIIEHUSIMU ).
KonnektuBueie oOMensl B MPL. DddexkTuBHOCTH
npuMeHeHus TexHosornd MPI juist pa3nuyHbIX TUIIOB
JITOPUTMOB.

6. Texuonornsa MPI

32

4. Comeuienue textosnoruii OpenMP u MPI npu nporpammupo

BaHuu st SMP-y3710BbIX KjIacTepoCoBMeneHue TEXHOJIOT il

1. ApXuTeKTypa COBpEMEHHOTO BEICOKOIIPOH3BOAUTEILHOTO
kiacrepa. Cosmenienue texHonoruii OpenMP u MPI.
D¢} dexTrBHOCT TMOPUAHBIX MPOTPAMM.

2

2. CpaBHeHue u copMmelenue texsonoruit OpenMP n MPI.

3. BeinmonHeHne WHANBUAYATBEHOTO 331aHUS

12

24

11




4. Comenienue texnosoruit OpenMP u MPI nipu
IporpaMMUpoBaHuu 111 SMP-y3710BBIX KJIaCTEPOB

43

Bcero

18

38

51

160

12




10.

11.

12.

13.

14.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

Cuporununa H. 1O., Mupkec E. M., Kapenosa E. J|. I1apannensHbie
BBIYHUCITUTENbHbIE CUCTEMbI: YU€OHO-METOANUYECKUI KOMIUIEKC TUCUUTIIMHBI
(Kpacnospck: UIIK CDY).

Kapenosa E. /1., Ky3semun /I. A., Jleranos A. U., Peapkun A. B., Y nanosa lO.
B., ®enopos I'. A. Cpenctsa pa3paboTKu napayuIeNbHbBIX TPOrPaMM:
ANEKTPOH. yuel.-meroa. kommuieke aucuurunnbl(Kpacnosipek: UK COY).
AntonoB A. C. TexHosoruu napajuieabHoro nporpaMmmupoBanust MPI u
OpenMP: yueOHoe mocobue 1Jisi CTYJJCHTOB BY30B, 00YYaIOLIUXCs IO HAarIp.
010400 "TIpuxnaguas maremarvka u uadopmaruka", 010300
"®dyngameHTanbHast HHGOpMaTHKa U HUHGOPMaIlMOHHbIE
texHonorun"(Mocksa: M31-B0 MOCKOBCKOTO YHUBEPCUTETA).

I'eprens B. I1. CoBpeMeHHBIE A3BIKM U TEXHOJIOTHH MTAPATUIEIIBHOTO
MPOrpaMMHUPOBAHMSI: YUEOHHK JJIsI CTYJIEHTOB BY30B, 00YY. 110 HAlPaBJIEHUSIM
010400 "ITpuxnannas maremaruka 1 uadopmaruka” u 010300
"®yHnameHTanbHas HH(QOpMaTUKa 1 HHPOPMALIMOHHBIE
texHonoruun"(Mocksa: M3aarenbcTBO MOCKOBCKOTO YHUBEPCUTETA).

Han V. -., detikctpa 3. Y., Xoop K. A., JTroOumckuii 3. 3., Mapteiaiok B. B.
CTpyKTypHOE NMPOrpaMMUpPOBaHUE: NIepeBo/] ¢ aHruiickoro(Mocksa: Mup).
Boesoaun B. B. Maremarnueckne MOJEIN U METOJbI B TApATIETbHBIX
nporeccax: MoHorpadusi(Mocksa: Hayka, ['1. pen. ¢us.-mar. nur.).

Oprtera JI. M., Ukpamos X. J1., Kanopun U. E., Ukpamos X. /I. BBenenue B
napauieIbHbIE M BEKTOPHBIC METO/IbI PEIICHUS JIMHEHHBIX cucTeM(MockBa:
Mup).

I'eprens B. I1. BeICOKOITPON3BOAUTENBHBIC BBIYACICHUS IS
MHOTOMPOIECCOPHBIX MHOTOSIIEPHBIX CUCTEM: YUEOHHK JI CTYI€HTOB By30B
(Mocksa: U3n-Bo MI'Y).

Kopnsikos K. B., Kyctukosa B. /., Meepos U. b., CugueB A. A., CricoeB A.
B., lInmkoB A. B., I'eprens B. I1. UHCcTpyMEHTBI napaiieabHOTO
IPOrPaMMHUPOBAHMSI B CHCTEMaX ¢ 0OIIelH MaMAThIO: YIEOHHK /ISl CTYIEHTOB
By30B(MockBa: U3a-8o MI'Y).

Jlunes A. B., boronenos /l. K., bactpakos C. U., I'eprens B. I1. Texnonoruu
napajuiesIbHOTO MPOrpaMMHUPOBAHUS ISl POLIECCOPOB HOBBIX apXUTEKTYP:
y4eOHUK JIs CTyIeHTOB By30B(MockBa: U3n-Bo MIY).

Crapuenxo A. B., lanunkun E. A., Jlaesa B. U., ITpoxanos C. A.,
Crapuenko A. B. [IpakTukym 1o mMeTojam napauiesIbHbIX BEIYUCICHUMN:
y4eOHUK 15 cTyeHToB By30B(MockBa: 1M3a-so MI'Y).

Mansiukun B. 3., Kopuees B. [I. [TapaniensHoe nporpaMMUpOBaHUE
MYJIbTUKOMITBIOTEPOB: [yueOHuK aiis By30B](HoBocubupck: M3narenscTBo
HITY).

Tanenbaym 3., boc X. CoBpemeHHbIe onepalmoHHbie cucTeMbl(MockBa:
[Tutep).

Tanen6aym 3., Ban Cteen M. PacripeiesieHHbIE CUCTEMBbI: IPUHIIUIIBI U
napanurmbl: MoHOrpadusi(Cankr-IlerepOypr: [Tutep).
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15.

16.

17.

boraués K.}O. OcHOBBI apaienbHOro NporpaMMHUpPOBaHUsS: yueOHOe
nocobue(Mocksa: BUHOM).

Puxtep I>x Windows 15 npodeccuonanos: coznanue 3¢ hekTuBHbIX Win32
NPUIOKEHUH ¢ ydueToM crenuduku 64-pazpsaHoit Bepcun Windows(CII6.:
[Tutep).

Kapenosa E. JI. OCHOBbI MHOTOIIOTOYHOT'O U MapajuIEIbHOI0
IPOTPaMMHUPOBAHUS: yueOHOE TOCOOUE IS CTYIEHTOB BY30B, 00YYAIOIINXCS
no HanpasieHusM "[lpuknanHas maremarvka 1 ”HpopMaruka' u
"®yHaaMmeHTanbHas MHPOpPMATHKA U MHPOPMALIMOHHBIE

texHosnorun" (Kpacnosipck: COVY).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoOCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOU3BOACTBA (IPOorpaMMHoOe
o0ecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLIEH3UI0, a TAK:Ke CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHme):

l.

JlexuimoHHbIE 3aHATHS TOJKHBI IPOBOAUTHCS B ay IUTOPUH, OCHALICHHOMN
IPOEKLMOHHBIM 000pYA0BaHUEM, 0OECIIEUUBAIOLIIM 110Ka3 KOMITbIOTEPHBIX
npe3eHTanui. Mcmonb3yeMslii pu 3TOM KOMIIBIOTEP TOJKEH OBITh OCHAIICH
MPOrpaMMHBIM 00€CTIEYeHUEM, TTO3BOJISIOIIUM BBIMOJIHATH HEOOXOIUMBbIE
IIPUMEPHI IPOTPaMMHOTI0 KOAA.

KomnbroTep MOXeT ObITh OCHAIEH JIF00O0N U3 ONEPAMOHHBIX CHCTEM,
00ECTICUNBAIOIINX MOIJICPKKY HHCTPYMEHTATBHBIX CPEJICTB, HEOOXOIMMBIX
ISl IPOBEZICHNUS 3aHATHIA. B HacTosimee BpeMs OCHOBHOM yIop c/eiaH Ha
UCIOJIb30BaHUe onepanoHHon cucreMbl Windows. O1HaKo BO3MOKHO U
ucnoas3oBanue OC Linux, KOTopas CoIep>KUT MPOrpaMMHBIE CPEICTBA,
MIO3BOJIAIONINE UCTIONB30BaTh KaK yXKe pa3paboTaHHOE METOAMYECKOe
o0ecrie4eHu , Tak U MPUMEHSEMbIE IPOTPaMMBI.

JUisl yCTIenIHOTO MPOBEICHUS JIEKIIMOHHBIX 3aHSITHIA HEOOXOAMMO 00ECTIEYUTh
nokas npezeHranuii B popmare MS Power Point u Adobe Acrobat Reader.
Buumanwue! IIpe3entanuu copepxar crienupuueckiue 00beKThl U II0X0
oroOpaxatorcst B popmare Open Office.

Taxxe HEOOX0IMMO UMETh YCTaHOBIICHHBIC CPEJICTBA IJIS1 OTOOPHKECHUS
MCXOJIHBIX TEKCTOB MTPOrpaMM Ha MCIIOJIb3YEMbIX B IIPUMEPAX S3bIKaX
nporpammupoBanus (C++, C). B npocreiiem cirydae 3T0 MOTYT ObITH
OOBIYHBIE TEKCTOBBIE pelakTopbl. OIHAKO LieJIeco0OpazHee UCTI0Ib30BaTh
TEKCTOBBIE PEAKTOPHI C TIOJICTBETKOW CHHTAKCHCA WIIA CPEJIBI Pa3pabdOTKH,
o0ecreunBaroIre 0TOOpOKEHNE UCXOTHBIX TEKCTOB C TTOJICBETKOM.
KenarenwHa ycranoBka [10 co cpenoit pa3padoTku, MO3BOJISIOLIEH COOpATh
MPOCKT, OTKOMIIMJIMPOBATH U 3aITyCTUTh €T0 KaK B OOBIYHOM PEKUME, TaK U B
pexume oinaaku. Jmns OC Windows — 3T0 MokeT ObITh Kak MPOayKT Visual
C, Bxomsmuii B maket Microsoft Visual Studio Bepcuu He Huxe 6.0.
Bo3moxxHO ucnons3oBanue 0oliee mpocToit cpenbl, Harpumep, Borland C win
CBOOOJTHO pactpocTpanseMoro kommnuwistropa MinGW C++.
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5. ITomumo 3Toro nesecoobpa3Ho UMETh BHIXOJ] B ceTh CHOMPCKOTO
beneparbHOr0 YHUBEPCUTETA JUISI OAKIIOYCHHSI K CYTIEPKOMITBIOTEPY,
MMEIOIIAMCS KJIACTEPHBIM CUCTEMaM M BEIYMCIUTEIbHBIM CUCTEMAM C
MHOTOSIZIEPHOU APXUTEKTYPOU.

4.3 NUurepHeT-pecypchl, BKIWOYAsA NpodeccuoHATIbHbIEe 0a3bl JaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

1.  He tpebyercs.

S @oHa OLEHOYHBIX CPEeICTB

OneHoYHbBIE CPEeICTBA HAXOIATCS B MPHIIOKEHUH K pabodnM MporpamMMam
JAUCIUTIINH.

6 MaTrepuaJbHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi AJIfl OCYILIeCTBJICHHUS
00pa3oBaTeJIbHOIO NMpowecca no AMCHUIINHEe (MOLYJII0)

JlexuroHHBIE 3aHATHUSA AOJDKHBI IPOBOAUTHCS B Ay IUTOPUHN, OCHAILIEHHON
IPOEKIMOHHBIM 000pyA0BaHUEM, 00ECIIEYBAIOLINM IT0Ka3 KOMITbIOTEPHBIX
IIPE3CHTALU .

JlaboparopHble padOThI 10JIKHBI IPOBOJIUTCS B KOMIIBIOTEPHOM KJIacce.
XKenarenbHo, YTOOBI UCTIOIB3yEMbIE KOMITBIOTEPHI ObUIN MHOTOSIZICPHBIMU
(MHOTOITPOLIECCOPHBIMU CUCTEMAMHU Ha OOILIEH MaMSITH).

Jyis ipoBeieHNs Tab0PATOPHBIX PadOT HEOOXOAUM JAOCTYII K OJTHOMY U3
BBICOKOTIPOM3BOIUTEIBHBIX KIIACTEPOB IO IpoTOKOoJIaM ssh u sftp.
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