MuHnCTepCTBO HAayKH U BBICIIETO obOpazoBaHus Poccniickoit ®eneparmn
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

I/IHCTI/ITyT HpHKHaHHOﬁ MaTEMAaTUKN U KOMIIBIOTCPHBIX HAYK

YTBEPXIEHO:

Jupekrop
A. B. 3amarun

Pabouast nporpamMMa JUCIUTUINHBI
OcHoOBBI pacnpe/iejeHHbIX BbIYHCIEeHUI
10 HAIPABJICHUIO IO OTOBKH
01.03.02 IIpukaagnas MaTeMaTuKa 1 HHGpoOpMaTHKa

Hamnpasnennocts (pohuiib) TOATOTOBKY:
MareMaTH4ecKoe MOJeTHPOBaHNe U MH(POPMALHMOHHBIE CHCTEMbI

dopma 00ydeHus
Ounas

Kpanudukarus
bakasasp

I'ox mpuema
2024

COT'JTACOBAHO:
PykoBonurens OI1
K.W. JIusmmig

IIpencenarens YMK
C.I1. Cymenko

Tomck — 2024



1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[enbto 0OcBOEHUS AUCHUILINHBI SBIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-3 CmocobeH TpUMEHATh W MOIU(MUIIMPOBATH MAaTEMATHYECKHE MOJCIU JUIS
pelieHus 3aaa4 B 06J1acTi npogecCHOHATbHON AeITeIbHOCTH.

IIK-2 Cmocoben ¢opmanu3oBath W aIrOPUTMHU3HPOBATH TOCTABICHHYIO 3a/ady,
HamucaTh MPOTPaMMHBIA KOJ, a TakXe BepUPHUIMPOBATH PabOTOCIOCOOHOCTH MPOrPaMMHOTO
o0ecreyeHns U UCTIPaBUTh A€(EKTHI.

Pe3ynbraramMu OCBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HNOIIK-3.1 [deMoHCTpUpYyeT HAaBBIKM HPUMEHEHHS COBPEMEHHOI'O0 MaTEMAaTHYE€CKOIO
anmapara s IOCTPOEHMS aJeKBATHBIX MaTEMAaTUYECKUX MOJENEH peallbHbIX IPOLECCOB,
00BEKTOB M CHCTEM B CBOCH MPEeIMETHOM 00s1acTH.

NOIIK-3.2 JleMoHCTpHpYeT yMeHHE coOuparb W 00pabaTbiBaTh CTAaTHCTUYECKUE,
9KCIIEPUMEHTANIbHbIE, TEOPETHYEeCKHEe U T.I. JaHHbIE JJS IOCTPOCHUS MaTeMaTHYEeCKHX
MOJIEJIeH, pacueTOB U KOHKPETHBIX MPAKTUYECKUX BBIBOJIOB.

HOIIK-3.3 JIeMOHCTpUpPYET CIIOCOOHOCTh KPUTUUYECKH MEPEOCMBICITMBATH HAKOTICHHBIN
ONBIT, MOAU(PUIUPOBAT, TPH HEOOXOAMMOCTH BHJ M XapakTep pa3pabarbiBaeMoin
MaTeMaTUYECKOI MOJIeNu.

NOIIK-3.4 JleMOHCTpuUpyeT TIOHMMAaHUE W YMEHUE IMPUMEHATh Ha [pPaKTUKE
MaTeMaTHUYeCKUe MOJIEIM M KOMIIBIOTEPHbIE TEXHOJIOTMU JUIS PEIleHUs pPa3IMYHBbIX 3a7ad B
o0act npoecCHOHABHON AEITETbHOCTH.

NIIK-2.1 OcymectBiaser mocTpoeHue (HoOpMaabHOM MOJIENH U aNropuTMa s
IIOCTAaBJIEHHOW 3ajJjaud, HalMCAaHUE MPOrPaMMHOIO KOJa C HCIIOJIb30BAHUEM  SI3bIKOB
POrpaMMUPOBaHUs, BepUPHUKALKMIO PabOTOCIOCOOHOCTH MPOrPaMMHOTO OOECeueHus: u
UCTIpaBJICHUE JIEPEKTOB.

UIIK-2.2 OcymectBasier oQOpMIIEHHE TMPOTPAMMHOTO KOJa B COOTBETCTBUU C
YCTAHOBJICHHBIMH TPEOOBaHHSIMHU, Pa3padOTKy Mpoueayp Bepu(pUKauu pabOTOCIOCOOHOCTH U
U3MEpPEHUS] XapaKTePUCTHK MPOTPAMMHOI0 oOecreueHusi, pa3paboTKy TEeCTOBBIX HaOOpOB
JTAaHHBIX.

NIIK-2.3 OcymectBiaseT paboTy € CHCTEMOW KOHTpOJIi Bepcuid, pedakTOPUHT U
ONTUMM3ALMIO IPOTPAMMHOI0 KOJA.

2. 33[[3"[1/[ OCBOCHHUSA JUCIHUIIJINHBI

— O3HAKOMUTBCSI C aPXHUTEKTYypPOil paclpeneNCHHBIX BBIYUCIUTEIBHBIX CHCTEM, HX
Ki1accuurKaeil 1 OCHOBHBIMH XapaKTePHCTUKAMU.

— HayuunTbcst pa3paboTKe ¥ aHATH3Y HapalIelIbHbIX alfOPUTMOB.

— OBnaieTh OCHOBaMH pPa3pabOTKH TMapajlielbHBIX MPOrPaMM C HCIOIb30BAHUEM
crannaptroB MPI u OpenMP.

— W3yunth mnpuHIMOBI pabOTBl ¢ OONBIIMMH JAHHBIMH W O3HAKOMHTCS  C
uHppacTpyKkTypoii uHcTpyMeHTa Hadoop.

— W3yunTh 6a30BbIC TEXHOJIOTUH PACTIPEICTIEHHBIX PEECTPOB.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuumnuHa otHocuTes K broky 1 «Jluctuminaer (MOLyIn).

JlucruniamHa OTHOCHTCS K 4YacTH 0Opa30oBaTelbHON MporpamMMbl, (OpMHPYEMOit
y4acTHUKaMU OO0pa30BaTeNIbHBIX OTHOIICHHM, TMpejiaraeTcs oOydalomuMcs Ha BBIOOP.
HucnurnnuHa BXoauT B MOAylib Moayis «IIpukimannas nHGOpMaTUKaY.

4. Cemectp(bl) ocBOeHMs M hopma(bl) MIPOMEKYTOUHOM ATTECTALMH O JIMCHUIINHE

Bocemotii cemectp, 3x3amMeH



5. BxoaHblie Tpeﬁonamm AJIA 0CBOCHUA NUCHUIIIMHBI

JUis  OCBOGHMS  JUCHUIUIMHBI ~ HEOOXOJMMO  3HaTh  OCHOBBI  MH(OPMATUKH,
nporpammupoBanue Ha C++ U IUCKPETHOM MAaTEMATUKH.

[IpepexkBuzutbl aucuuiinbabl:  b1.0.02.12  Jluckpernas wmarematuka, b1.0.03.01
Nudopmaruka, 51.0.03.05 Texnonorus pazpaborku nporpammuoro obecneuenus, b1.0.03.04
Anroput™Mbl U CTPYKTYpbl JaHHbIX, b1.0.04.01 Apxutextypa BBIUUCIHUTEIBHBIX CHUCTEM,
b51.0.03.08 O0beKTHO-OpUEHTHPOBAHHOE IPOTPAMMHUPOBAHHE.

6. SI3bIk peaau3anuu

Pycckuit

7. O0beM TUCHHUILINHDI

OO01mmas Tpy10eMKOCTh TUCIUIUTHHBI COCTaBsieT 3 3.¢., 108 yacoB, U3 KOTOPHIX:
-nmeknuu: 16 4.
-1aboparopHsie: 16 u.
B TOM YHCJIe TPaKTHYECKas MOAr0oToBKa: 16 u.
O06beM caMOCTOATENIbHON padOThI CTY/IEHTA OIIpeAEeH YUEOHbBIM IJIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Beenenue B pacnpeiei€HHbIE BBIUUCICHUS

Opranu3anus napafieNbHbIX BBIYMCIUTENBHBIX cuUcTeM. Ilpomeccel M MOTOKH.
Pacnipenenénnble  BplUMCIMTENbHBIE  cUCTeMbl. Kiacteppl W MX  KiIacCU(pUKALUA.
BeruucnuTenbHble KIacTephl U OLIEHKA UX TPOU3BOIUTEILHOCTH.

Tema 2. [IpuHuunsl pa3paboTKy HapayliebHbIX aIrTOPUTMOB

bazoBeie MpHHLOUIBI Pa3paOOTKU MapalIeIbHBIX aITOPUTMOB. KpuTepum oueHKn
IPOU3BOIUTENBFHOCTH MapajljIeIbHOTO alropuTt™Ma. 3akoH Ampjansa. PekyppeHTHble (OpMyJIbl.
YMHoxeHue matpull. Meroas! pettenust CJIAY.

Tema 3. Message Passing Interface

Cranmaptr Message Passing Interface (MPI). OcuoBuble ¢ynkuun MPI wa C++.
Crpykrypa MPI-nporpammel. Kommwisnus W 3amycKk  NapajUlesIbHBIX — IPOrpaMM  C
ucnons3oBanueM MPI.

Tema 4. OpenMP
OpenMP: ocHoBHBIE MOHATUS U onpeaeneHuss. Monens namaru B OpenMP, ocHoBHBIE
JUPEKTUBBI U KJacchl NepeMeHHbIX. OyHkuuit oubauorekn OpenMP.

Tema 5. bonbiue qanHbIe

Bonwiue nanHbie: OCHOBHBIE MIPU3HAKY U ONpeieNieHrs. TeXHOIOruu aHann3a 00X
JTaHHBIX. Mojenb pacrnpenesieHHbIX Beiuncienuii MapReduce. Hadoop: ocHOBHBIE 37€MEHTHI.
0630p undpactpykrypst Hadoop.

Tewma 6. Pacnipenenénnsie peecTpsl

Pacnipenenéunbie cuctemsl y4yéra. TexHomoruum pacrnpenenénHoro peectpa: Directed
acyclic graph u Blockchain. Anroputmsl koHceHcyca. [IpumeneHne pacpeen€HHbIX PEeeCTPOB.
KpunToBainmtoThl, TOKEHBI U SMart-KOHTPaKTHI.



9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Tekymmii KOHTPOJb IO TUCIHMIUIMHE IPOBOJUTCS ITyTEM BBITIOJHECHUS M 3allUTHI
nabopaTopHBIX padoT U (ukcupyercs B popMe KOHTPOIHHONH TOYKH HE MEHEE OJHOIrO pasza B
cemecTp.

Beimonnenue u 3amuta jgabopaTopHbix pabot mposepsier kommereHiuu MOIIK-3.4.,
WIIK-2.1., UTIK-2.2., UTIK-2.3.

OueHouHble MaTepuaiabl TEKYIIETO KOHTPOJs pa3MmelieHbl Ha caiite TI'Y B pasuene
«Hudpopmarmst 06 o6pa3oBaTenbHOM IporpamMmme» - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK NMPOBECACHUS U KPUTECPUU OLNCHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

[IpomexyTouHas arrecTanus MO JUCHUIUIMHE MPOBOIUTCS B (hOpMe YCTHOTO HK3aMEHa
M0 TEopeTHYecKoMy MaTepuany. Kaxkaelii OWJeT Uisi YCTHOTO SK3aMEHa COCTOUT U3 TPEX
TEOPETUYECKUX BOMPOCOB MO TPEM pa3IUYHBIM TeMaM JUCIHUIUIMHBI, a TAK)KE COIPOBOXKIAETCS
JIOTIOJIHUTEILHBIMU BOIIPOCAMU 110 TPEM OCTaBUIUMCS TEMaM JIUCLIUILIAHBI.

Yerubii ax3amen nposepsietr komrnerennun MOITK-3.1., MOTIK-3.2., MOITK-3.3.

[IpuMepHBIil TIEpedeHb TEOPETUUECKUX BOMPOCOB MPEICTABICH B OIICHOUHBIX CPEACTBAX
K JTUCIHILINHE.

Pesynbrarel  SK3amMeHa  ONPENENSIOTCS  OIEHKAMH  «OTJIMYHO»,  «XOpOIIO»,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEILHO.

3amuTa BceX JA0OPATOPHBIX PadOT SBISETCS HEOOXOIUMBIM YCIOBHEM JIOMyCKa K
YCTHOMY SK3aMEHY.

OI_IGHOLIHBIG MaTCpHuaJbl OJIs1 IIPOBCIACHUA HpOMe)KYTOHHOﬁ aTTeCTalliu pasMCIICHbI Ha
caiitre TI'Y B pasmene «MHdpopmanmss 00  oOpa3oBarenbHOM  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DIEKTPOHHBIN y4eOHBIH KypCc MO JUCIHUIUIMHE B SJICKTPOHHOM YHHBEPCHUTETE
«Moodley» — https://moodle.tsu.ru/course/view.php?id=10231

6) OI_IeHO‘IHBIe MaTepHrajibl TCKYLICTO KOHTPOJIA U HpOMe)KYTOHHOﬁ arrecraluu 110
OUCHUTILIIAHE.

12. Ilepeuyens y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEpaTypa:

— Crapuenko A. B. Meto/ipl mapasuienbHbIX BeIYUCICHUH : [yueOHuk] / A. B. Crapuenko,
B. H. bepuyn ; Tom. roc. ya-1. — Tomck : 3a-Bo Tomckoro yu-ta, 2013. — 224 c.

— Manssko A. A. [lapamiensHoe IporpaMMUpOBaHKE Ha OCHOBE TexHosoruii OpenMP,
MPI, CUDA : Yue6Hoe nocobue 11st By30B / MansiBko A. A.. - Mocksa : FOpaiit, 2020. - 129 ¢ -
( Boiciee o6pazoBanue ) . URL: https://urait.ru/bcode/453248.

—Jlynua C. A. TexHosoruu mnapajuieIbHOTO MporpaMmupoBaHusi / MOCKOBCKHIA
MHCTUTYT JIEKTPOHHOW TeXHUKHU. - Mocksa : M3narensckuii Jlom "®@OPYM", 2021. - 206 c..
URL.: http://znanium.com/catalog/document?id=367811.

— Hpyxunun J[. B. Beicokonpon3BoauTeIbHbIE BHIYUCICHUS U 00JauHble TEXHOJOTHH :
yaeOHOoe Tmocobme : [l CTyneHTOB By30B 1o HampasieHuto "01.04.02 - IlpuxnagHas
MaTeMaTHka ¥ HWHpopMmaTtuka" Ha Marucrepckoi mporpamme "HHTemIeKkTyaabHBIH aHaNIW3
o6ompmux mauubix"] / J1. B. Jpyxunun ; Ham. uccnen. Tom. roc. yH-T. - Tomck : U3parenbcTBoO
Tomckoro rOCyAapCTBEHHOTO YHUBEPCUTETA, 2020. URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000792782

0) IOMOJHUTENbHAS JINTepaTypa:



— [IpakTHKyM 1O MeTO/aM MapauleibHBIX BeIUUCICHHH : [yueOnuk] / A. B. CrapueHko,
E. A. Janunkun, B. W. JlaeBa, C. A. IIpoxanoB ; noxa pea. A. B. Crapuenko ; ToMckuii roc. yH-T
;  CynepkoMnbplOTepHBI KOHCOpuMYM YH-TOB Poccuun. — M. : UM3a-Bo MockoBckoro
YHUBEPCHUTETA, 2010. — 199 C. — URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000421177

— I'eprenp B.I1. Teopust n mpakTrka nmapajuieIbHBIX BBIUMCICHUH : yueOHOE mocooue / B.
I1. I'eprens. Mocksa : UHTepHeT-YHUBEpcUTET HH()OPMAIIMOHHBIX TeXHONOTHI , 2016. — 423 c.

— boraues K. FO. OcnoBwl mapamnensHoro mporpammupoBanust / K. FO. boraues. -
Mocksa : BUHOM. JlaGopatopus 3Hanuii, 2015. - 342 c.

B) pecypcbl cetu HTEpHET:

— borocnosckuii H.H., Jlanunkun E.A. BBenenue B napauiesbHOE TPOrpaMMHUPOBAHUE C
ucnonb3oBanuem OpenMP u  MPL  — URL: https://ru.coursera.org/learn/parallelnoye-
programmirovaniye.

— Caiit Cyneprommbtoreproro nentpa TT'Y .— URL: https://cyberia.tsu.ru/

— MHdpopManimoHHO-aHATUTUYECKUIM LIEHTP MO NapauiebHbIM BBIYUCICHUSM B CETH
Wnrepner . — URL: https://parallel.ru/

— O¢unmansuseiii caiit Hadoop. — URL: https://hadoop.apache.org/

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTUH

a) JIMIEH3MOHHOE U CBOOOIHO PACIpPOCTpaHsIeMOe ITPOrpaMMHOE 00eCIeYeHHE:

— [Iporpammuoe obecrieyeHne Ui IMOKa3a mpe3eHTanuid kK Jyekiusam (aamp. Adobe
Acrobat Reader, Microsoft PowerPoint niu ux ananoru). Jlaboparopubie pabOThI BBITOIHSIIOTCS
CTYJCHTaMH C HCIIOJIH30BAaHUEM CBOOOJHO-PACIIPOCTPAHIEMOr0 MPOrPaMMHOTO 00eCIeYeHH s, a
UMEHHO, cpe/ibl pa3paboTku s si3bika C++ (mamp. Microsoft Visual Studio wiu ananorn).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJNEKTPOHHBIN Karajor Hayunou OoubIMoTeKu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— DBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/
— Oo0pazoarenbHas iatdopmalOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— DBCIPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

AyauTopuu Uil IPOBEIEHUS 3aHATUH JIEKIMOHHOTO THIIA.

AyauTopuu i NPOBEACHUS MHANBUIYATBHBIX U TPYNIOBBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTPOJIA U IPOMEXKYTOUYHON aTTECTALlUU.

[Tomernenust ais caMOCTOSTENIbHONW paOOThI, OCHAIIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JOCTYTIOM K ceTH VHTepHEeT, B 3NIEKTPOHHYI0 HWH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
MH()OPMAIIMOHHBIM CTIIPABOYHBIM CHCTEMAaM.

Jlaboparopun, 00OpYAOBaHHbIE KOMIBIOTEPHOH  TEXHHKOW C  MPOTPAMMHBIM
o0OecrieueHreM, yKa3aHHBIM B ITyHKTE 13.

15. Uudopmanust o pazpadoTyukax

TBapnoBckuit Anexcanap CepreeBud, K.¢.-M.H, Kadeapa KOMIIBIOTEPHOU OE30MaCHOCTH,
JIOLIEHT
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