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1. leab ¥ nIaHUpYyeMble Pe3yJabTaThl 0CBOEHUS THCIUILIMHbI

[enbro 0OCBOEHUS AUCUUIUINHBI SBIsETCS (POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

OIIK-2 Cnoco0eH HaxoOAWTh WM CO3AaBaTh, AHAIM3UPOBATH, PEAJTH3OBHIBATH
IpPOrpaMMHO U HCIIOJIb30BaTh Ha TPAKTUKE COBPEMEHHBbIM MaTeMaTHuYeCKUW ammapar,
MaTeMaTUYeCKHe MOJIEIM W aJrOPUTMbI, B TOM YHCI€ C TPUMEHEHHEM COBPEMEHHBIX
BBIUMCIUTENBHBIX CHUCTEM B HAay4YHO-HCCIEAOBATEIbCKOM U (MJIM) OMBITHO-KOHCTPYKTOPCKOM
JIEATETLHOCTH B PA3JIMYHBIX 001aCTSIX TEXHUKH, €CTECTBO3ZHAHUS, SKOHOMHKH U YIIPABIICHUS.

Pe3synbpraramMu 0CBOEHUS IHMCUUIUIMHBI SBJISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HOIIK 2.1 HMcnonap3yeT METOIbl MOCTPOEHUS W aHAJIM3a MAaTEMAaTHYECKUX MOJEJICH B
3a/1a4ax €CTECTBO3HAHMUS, TEXHUKE, SKOHOMUKE U YIIPABICHUH.

HOIIK 2.2 /IleMOHCTpHUpYET YMEHUE MPUMEHATh Ha TPAKTUKE MATEMATHYECKUE MOJICIIH U
KOMIIBIOTEPHBIE TEXHOJIOTMU (B TOM YUCJIE C MPUMEHEHUEM MHOI'OIIPOLIECCOPHBIX CUCTEM) JUIS
pelleHus pa3InYHbIX 3a7a4 B 001acT NPodhecCHOHATBHOM e TEIIbHOCTH.

NOIIK 2.3 VuyactByer B pa3pabOTKe MaTeMAaTUYECKUX MOJENEH Uil pellleHus 3ajad
€CTeCTBO3HAHUS, TEXHUKHM, DKOHOMHKM H yIpaBICHHs TMOJA PYKOBOJICTBOM Oolee
KBaJIM()ULMPOBAHHOTO pabOTHHUKA.

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

— OcBOUTH OCHOBHBIE MOAXO/IbI K TOCTPOCHUIO MAPAIIIIEIBHBIX aJITOPUTMOB.

— Hayuutbscs nmapamnensHOMY IPOrpaMMHUPOBAHUIO C UCIIOJIb30BaHUEM TexHOJorui MPI
u OpenMP.

— [Tosny4nTh HaBBIKM peann3aluy, ONTUMU3ALUN U paclapauIeIMBaHUs aJrOPUTMOB JJIs
pEIICHUS TPAKTUICCKHUX 3371a9 MTPo(hecCHOHATBHOM JIeATEIIBHOCTH.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuruinHa oTHOCHTCEA K bioky 1 «lucuumimza (MoIyan)».

JlucuuninHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa30BaTeNbHON IPOrpaMMBI.

4. Cemectp(bl) ocBOeHHs M opMa(bl) IPOMEKYTOUYHOM ATTECTALMM 10 JMCHUIINHE

BocwsMoli cemecTp, 3a4€T ¢ OLEHKOM

5. Bxoanble Tpe0OBaHUS 1Jisl OCBOCHHS THCHUTIIMHbI

JUis  yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOYyloTCcs pe3ysbTaThl OO0y4YeHHs IO
CJIEYIOIINM JUCLMIUIMHAM: IIPOrPaMMHUPOBAHUE.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM TNCUMILIHHBI

OO61mas TpyA0eMKOCTh TUCHHUTUTHHBI COCTABISET 2 3.€., 72 4acoB, U3 KOTOPBIX:
-JIekuu: 16 4.
-IpakTU4YecKue 3ausaTus: 16 u.
B TOM YHCJIC TIpaKTUUecKasi moaroroska: 4.
O0beM caMOCTOSATENNLHON padOThI CTY/ICHTA ONpeAeNieH YIeOHBIM IIIaHOM.

8. Conep:xkaHue TMCHUILIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. Beenenue



HcTopus pa3BUTHS BBICOKOIIPOU3BOAUTEIBHBIX BBIYUCIUTENBHBIX CUCTEM. APXUTEKTypa
U Kinaccu(uKalMs BBIUUCIUTENBHBIX cucTeM. Pabora B onepaunnoHHOW cucreMe Linux.
CoBpeMeHHbIE KOMIWIATOPBI MporpamMm. Kommuisuus M 3amycK IOCIEAOBaTENbHBIX U
napajuleNbHeIX nporpamm. Paborta B omepanmonHoil cucteme Linux. Kommunsinus u 3amyck
[OCJIEAOBATENbHBIX M MapajUleNibHbIX IporpamM. Hamucanue, koMnwidlus U OTIaAKa
IIOCJIEIOBATEIbHBIX IPOTPaMM.

Tema 2. MPI

[TapannensHoe mporpamMmupoBaHue ¢ ucnosib3oBaHueM cranaapra MPIL. Ocnossl MPI.
[Ipuem u mepenava cOOOIICHUH MEXIY OTIAEIBHBIMHU IpoleccaMu. KoIeKTHBHBIE ONEpaIi.
[Ipumeps! pemienns 3aaay. Peannszanus MaTpuyHbIX alrOpUTMOB.

Tema 3. OpenMP

[TapannensHoe NmporpaMMUpoOBaHHME C HUCHOJb30BaHHeM cTaHjaapta OpenMP. OcHOBBbI
OpenMP. JlupexTuBsl pacnpenencHust paboTsl U CHHXpOHHM3aIUu paboTel. [Ipumepsl pemenus
3a1a4. Peanu3zanus MaTpuyHbIX aaropuTMOB

9. Tekyumuii KOHTPOJIb MO AUCHUILIUHE

Tekymmii KOHTPOJb IO TUCIHMIUIMHE IPOBOJUTCS IYTEM KOHTPOJIS MOCEIIaeMOCTH,
MMPOBCACHNA KOHTPOJBbHBIX pa60T, TECTOB IO JICKHMOHHOMY MAaTCpUally, BbIIIOJTHCHUA
WH/IMBUYAJIbHBIX 33JaHUi U PUKCUpYyeTCcsl B (POpME KOHTPOJIBHON TOYKU HE MEHEE OJHOTO pa3a
B CEMecTp.

10. lMops10k NpoBeAeHUs] M KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOH aTTeCTAIIUH

3ayer ¢ OLEHKOW B BOCBMOM CEMECTpE NMPOBOAMTCS B MHCbMEHHON (opMe 1o OuiieTam.
buiier copepKuT TeopeTUYECKUi BOIIpOC U /e 3aaauu. [IponomkurenbHOCTh 3auera 1,5 yaca.

[IpuMepHBIii IepeyeHb TEOPETUYECKUX BOIIPOCOB

1. Uctopust  pa3BUTHS  BBICOKOIIPOU3BOJIUTENBHBIX  BBI-YHCIUTEIBHBIX  CHCTEM.
ApXHUTEKTYpa U KJIacCUPUKALUSA BEIUNCIUTEIbHBIX CUCTEM.

2. ITapanenbHoe IporpaMMUpOBaHKe ¢ UCHoib3oBaHUEM craHaapra OpenMP. OcHOBEI
OpenMP.

3. JlupekTuBbl pacrpeneseHust padboTbl U CHHXPOHU3AMKU paboThl. [IpumMeps! pemeHus
3a/1a4.

4. TTapannenbHOE MporpaMMUpOBaHue ¢ Ucnoib3oBanueM ctangapra MPI. Ocuossr MPL.

5. [Ipuem u mepenava cooOIIEHUN MEXIy OTAEIbHBIMU mpoueccamu. KosiekTuBHbIE
onepauuu. [Ipumeps! pemenus 3anay.

IIpumepsl 3anau:

1. Peanu3oBarh mMapajjiesbHbI  QITOPUTM YMHOXKEHHS MAaTpHUIbl Ha BEKTOp C
ucnonb3oBanueM Oubanoreku MPIL. Ouenuth yckopeHue pabOThl MOJYyYEHHOH Nporpammbl B
3aBUCUMOCTH OT YHCJIa UCIIONIb3YEMBIX ITPOLIECCOPOB.

2. Peanu3oBaTh mNapayieNIbHBIA  aNrOpUTM YMHOXKEHHS MAaTpHUIbl Ha BEKTOp C
ucnoib3oBanueM oubnnorexku OpenMP. OneHuTs yckopeHue paboThl MOJYYEHHON MPOrpaMMbl
B 3aBUCUMOCTH OT YHUCJIa UCIIOJIb3YEMBIX IIOTOKOB.

Pesynbprarhl 3auera C OLEHKON OIpPEACIAIOTCS OLEHKAMU «OTIUYHO», «XOpOLIO»,
«YAOBIIETBOPUTEIBHO», HEYAOBIECTBOPUTEIBHOY.

IIpn orBere Ha BONPOCH! OLEHUBAETCA IIOJHOTA U TOYHOCTb OTBETA, JIOTUYHOCTH M
apryMEHTHPOBAHHOCTh HM3JI0KEHHSI MaTephalla, YMEHUsl UCIOJb30BaTh B OTBETE (paKTUUECKUI
Marepuan. MToroeas OLlEHKa BBICTABIIAETCA C YYETOM CYMMBI OLICHOK 3a BBIIOJHEHUE
WHAUBUAYAJIbHBIX paOOT U OLIEHKHU 3a4eTa.



11. YyeOHO-MeTOOAMYECKOE 00ecIIeUeHHue

a) DNEKTPOHHBIA YYEOHBIH KypC MO JUCHHMIUIMHE B JJICKTPOHHOM YHHUBEPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=9846

0) OLileHOYHBIE MaTepHallbl TEKYHIEro KOHTPOJIS M MPOMEKYTOYHOW aTTeCTallH IIO0
JUCIIMIIIIMHE.

12. Ilepeyennb yueOHOiIi JJuTepaTypbl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

— Crapuenko A. B. MeTtopl napajuiebHbIX BIYUCIICHHH : [yueOHuK] / A. B. Ctapuenko,
B. H. bepuyn ; Tom. roc. yu-T. — Tomck : M3a-Bo Tomckoro yn-ta, 2013. — 224 c.
http://math.tsu.ru/sites/default/files/mmf2/e-resources/parallel%20comp%20meth.pdf

— [IpakTHKyM 1O MeTO/aM MapajuleibHbIX BeYUCIeHHH : [yueOnuk] / A. B. CrapueHko,
E. A. Janunkun, B. W. JlaeBa, C. A. IIpoxanos ; oz pea. A. B. Crapuenko ; ToMckuii roc. yH-T
; CynepkoMIblOTepHbINH KOHCOPIIMYM YH-TOB Poccun. — M. : 31-Bo MOCKOBCKOTO YHUBEpPCUTE-
ta, 2010. — 199 c. — URL.: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000421177

— BbICOKOIPON3BOAMTENBHBIE BbIUKCIEHU Ha Kiactepax. Tomck: M3n-Bo Tom. YH-Ta,
2008. — 198 c. http://math.tsu.ru/sites/default/files/mmf2/e-resources/parallel.pdf

—T'eprens B. II. BbICOKONPOHU3BOIUTENBbHBIE BBIUUCICHUS IS MHOTI'ONPOLIECCOPHBIX
MHOTO-JIepHbIX cucTteM : [yueOnuk] / B. II. T'eprens ; b-ka Huxerop. roc. yn-ta um. H. U.
JloGaueB-ckoro ; CynepKkoMIbIOTEPHBIN KOHCOpLUUYyM YH-TOB Poccun. — M. : ®usmariur [u ap.],
2010.-539c.

—JluneB A. B. TexHonoruu mnapamieqbHOTO MNPOTPAMMUPOBAHUSA JJIsi MPOIIECCOPOB
HOBBIX ap-XUTEKTyp : [yueOHuk] / A. B. Jlunes, /. K. boronenos, C. U. bactpakos ; moz pex. B.
I1. T'epre-na ; Hmwkeropoackuii roc. yH-T uM. H. U. JlobaueBckoro ; [CynepKoMIbIOTEpHBIN
KOHcopiuyM yHuBepcutetoB Poccuu]. — M. : U3n-Bo MockoBckoro ynusepcutera, 2010. — 148
c.

0) JOMOJIHUTENbHAS TUTEpaTypa:

— Xoknu, [xecxoymn. [lapannensusie 9BM. M.: Paguo u cBs3b, 1986.

— Oprera [Ix. Benenue B mapajieiabHble M BEKTOPHBIE METOJIbI PELICHUS JIMHEUHBIX
cucreM. M.: Mup, 1991.

— daneesa B.H., ®azgees J|.K. [lapannensHbie BeIUKCICHHS B THHEHHON anredpe.

— BoeBoaun B.B. MaremaTnueckue MOAENN U METOIbI B TApAJUICIIbHBIX MPOLIECcCaX.

—IT'eprens  B.II., Crpourun P.I'. OcHOBBI mNapaJI€NbHBIX  BBIYACICHUM UL
MHOTOIPOIIECCOP-HBIX BEIYUCIUTENbHBIX cucTeM. Hwkuuii Horopoa: HHI'Y, 2002. 122c.

—Boesonun B.B., BoeBoaun Biu. B. Ilapamnenshbeie Bbrumcienus. -CII6: BXB -
[TeTepOypr, 2002. -608 c.

B) pecypchbl cetu HTepHeT:

— http://parallel.ru/

— http://www.netlib.org/blas/

— https://software.intel.com/en-us/intel-mkKI

— MaccoBbIil OTKPBITHIN OHJIAMH-KYpC «BBeAeHne B mapajuieIbHOE MPO-rpaMMHUPOBAHUE
¢ wucnoims3oBanueM OpenMP u  MPIl»  https://www.coursera.org/learn/parallelnoye-
programmirovaniye

— http://top500.0rg

— http://top50.supercomputers.ru

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3NOHHOE U CBOOOTHO PACTIPOCTPAHIEMOE MPOTPAaMMHOE 00ECTICUCHHE:



— Microsoft Office Standart 2013 Russian: maker mporpamMm. BkiodaeT MmpHIOKeHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOIMYHO JOCTYIHBIE o0aavyHblie TexHoyoruu (Google Docs, SlHaekc AucK U T.11.).

— putty (muctpubyTuB putty) https://www.putty.org/

—winscp (muctpubyTrB Winscp) https://winscp.net/eng/download.php

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunou OoubmmoTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNEeKTpOHHAas 6ubnuoreka (peno3uTopmuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index

14. MaTtepua/jibHO-TEXHHYECKOe o0ecreyeHue

Aynuropun AJi IpOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Ayautopun Ui IIPOBEACHUS 3aHATUM CEMHUHAPCKOIO THUIA, HWHAWUBUIAYAIBHBIX U
IPYIIOBBIX KOHCYJIBTALMM, TEKYLIETO KOHTPOJISA U IPOMEXKYTOYHON aTTECTALIUH.

[TomenieHust U1 CaMOCTOSITENIFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOU M
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HMH(POPMalMOHHO-00pa30BaTeIbHYO Cpely U K
MH(OPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMAM.

Hoctyn Ha BeruncnutenbHbli knactep TI'Y Cyberia.

15. Undopmanus o paspadorunkax

Hanunkue EBrenuit AnekcaHapoBU4, KaHAWZAT (U3MKO-MAaTeMaTHYeCKHX Hayk,
Kadeapsl BBYMCIUTEIBHOH MaTeMaTHKH W KOMIBIOTEpHOro MmoxaenupoBanus MM TI'Y,
JIOLIEHT.
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