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1. leab ¥ NIaHUPYeMble Pe3yJbTAaThl 0CBOCHHUS THCIMIIIMHBI

[lenbio 0ocBOEHUS AUCHUILINHBI SBISETCS POPMUPOBAHUE CIEAYIOIIUX KOMITETEHIIUI:

— OIIK-3 — crocobeH MpUMEHATh U MOAWDUIIMPOBATH MATEMAaTHUYECKUE MOJACTH IS
pelieHus 3aaa4 B 00J1acTH MpoPecCuOHANbHON 1eATeIbHOCTH

—IIK-2. Cniocoben (opmManu3oBaTh M aIrOPUTMU3HPOBATH TIOCTABICHHYIO 3a7ady,
HamucaTh MPOTPaAaMMHBIA KOJ, a TakXe BepU(PHUIMPOBATH PabOTOCMOCOOHOCTH MPOrPAMMHOTO
o0ecreyeHns U UCTIPaBUTh A€(EKTHI.

Pe3ynbraramMu OCBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HNOIIK-3.1. JleMOHCTpUpYeT HaBBIKM IPUMEHEHUS COBPEMEHHOTO MaTEMaTH4YE€CKOIO
anmnapara JUisl IOCTPOEHMS aJeKBATHBIX MaTeMaTUYECKUX MOJIEIEH pPEaJbHBIX IPOLIECCOB,
00BEKTOB M CHCTEM B CBOCH MPEeIMETHOM 00s1acTH.

NOIIK-3.2. JleMOHCTpUpYeT yMeHHE coOmpaTh W 00pabaThiBaTh CTATUCTUYCCKUE,
9KCIIEPUMEHTANIbHbIE, TEOPETHYEeCKHEe U T.I. JaHHbIE JJS IOCTPOCHUS MaTeMaTHYEeCKHX
MO/JIeJIeH, pacueTOB U KOHKPETHBIX MPAKTUYECKUX BBHIBOJIOB.

HOIIK-3.3. JleMOHCTpUPYET CIOCOOHOCTh KPUTHUYECKU MEPEOCMBICIIUBATh HAKOTIJICHHBII
OMBIT, MOAU(PUIKUPOBATE TpPH HEOOXOAMMOCTM BHJ M XapakTtep pa3padarbiBaeMoin
MaTeMaTUYECKOI MOJIeNu.

NOIIK-3.4. JlemoHCTpUpyeT TOHUMAaHUE U YMEHHME [PUMEHATh Ha MPAKTUKE
MaTeMaTUYeCKUe MOJIETM U KOMIIBIOTEPHBbIE TEXHOJIOTUU MJI PEIICHUs pPa3lu4yHbIX 33134 B
o0act npoecCHOHABHON AEITETbHOCTH.

NIIK-2.1. OcymecTtBisier nocTtpoeHue (opMaabHOW MOAEIM W alropuT™Ma Juis
IIOCTAaBJIEHHOW 3ajJjaud, HalMCAaHUE MPOrPaMMHOIO KOJa C HCIIOJIb30BAHUEM  SI3bIKOB
POrpaMMUPOBaHUs, BepUPHUKALMI0 PabOTOCIOCOOHOCTH MPOrPaMMHOr0O oOOecreueHus: u
UCTIpaBJICHUE JIEPEKTOB.

NIIK-2.2. Ocymectisger oQopMIEHHE MNPOrPaMMHOTO KoOJia B COOTBETCTBUHU C
YCTAHOBJICHHBIMH TPEOOBaHHSIMHU, Pa3padOTKy Mpoueayp Bepu(pUKauu pabOTOCIOCOOHOCTH U
U3MEpPEHHUS] XapaKTePUCTHK IPOTPAMMHOIO obOecreyeHus, pa3padOTKy TECTOBBIX HabOOpOB
JTAaHHBIX.

NIIK-2.3. OcymecTtBisger paboTy C CUCTEMOIl KOHTpoJisi Bepcuil, pedakTOpUHT HU
ONTUMM3ALMIO IPOTPAMMHOI0 KOJA.

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

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

— HayuunTbcst pa3paboTKe ¥ aHATH3Y HapalIelIbHbIX alfOPUTMOB.

— OBnaieTh OCHOBaMH Pa3pa0OTKH TMapaIeJbHBIX IPOrPaMM C HCIOJIB30BAaHUEM
crannaptroB MPI u OpenMP.

— W3yunth mnpuHOMOBI pabOTBl ¢  OOJBLIIMMH JaHHBIMH W O3HAKOMHTCS C
uHppacTpyKkTypoii uHcTpyMeHTa Hadoop.

— W3yunTh 6a30BbIC TEXHOJIOTUH PACTIPEICTIEHHBIX PEECTPOB.

3. MecTo AMCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuMmiuHa OTHOCUTCS K 4YacTH, (OpMHUPYEeMOHl ydacTHUKaMH 0oOpa3oBaTeIbHBIX
OTHOIIEHHUH. J{uciumiIMHa BXOAUT B MOaynb «lIpukianHas nuapopmMaTikay.

4. CemecTp ocBOeHMS ¥ (pOpMa NPOMEKYTOUHOM aTTeCTALMHU N0 JUCHUIITIHHE

BocbsMoli cemecTp, dK3aMeH.



5. BxoaHblie Tpeﬁonamm AJId 0CBOCHUA JUCHHUIIJIMHbI

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

IIpepexBusutel aucuumumbbl:  b1.0.02.12  Jluckpernas wMaremaruka, b51.0.03.01
Nudopmaruka, 51.0.03.05 Texnomnorus pazpadbotku mporpammHoro odecneuenus, 51.0.03.04
Anroput™Mbl U CTpyKTypbl AaHHbX, B1.0.04.01 Apxwurekrypa BBIYMCIUTEIbHBIX CHCTEM,
b51.0.03.08 O0BEKTHO-OPHUEHTHUPOBAHHOE TPOTrPAMMHUPOBAHHE.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISAET 3 3.€., 108 yacoB, U3 KOTOPHIX:
— JIeKkiuu: 16 4.
— mabopatopHbie padoTHI: 16 4.
B TOM YHCJIC TTPAKTHYECKAas MOATOTOBKA: 16 4.
O06BEM caMOCTOATENBHOM pabOThI CTYIEHTA ONpeAeTEH YUeOHBIM MJIAHOM.

8. Couepma}me AUCHUIIJIMHBI, CTPYKTYPHPOBAHHO€ 110 TEMaM

Tema 1. BBenenue B pacnpeei€HHbIE BHIYUCICHUS

Opranmzanus napajUIebHBIX BBIYMCIUTENBHBIX cHUCTeM. lIpolecchl M TOTOKH.
Pacnipenenénnple  BBIYMCIAUTENBHBIC  CcHCTeMbl. Kiactepel ©W  UX  KiIacCH(UKAIHUAL
BrruncinuTenbHbIe KJIACTEPhl M OLEHKA UX TPOU3BOIUTEIIBHOCTH.

Tewma 2. [Ipuniuns! pazpaboTK napaienbHbIX aITOPUTMOB

bazoBple mNpUHLUIBI Pa3pabOTKU MNapayiesIbHBIX aJroputMoB. Kpurtepuu oueHku
MPOM3BOIUTENFHOCTH MapaJlIeIbHOTO alropuTMa. 3akoH Ampjansi. PekyppeHTHbIE (HOpMYIIbI.
YMHoxeHne matpull. Meroas! pemenust CJIAY.

Tema 3. Message Passing Interface

Cranmaptr Message Passing Interface (MPI). OcuoBuble ¢ynkumu MPI wa C++.
Crpykrypa MPI-nporpammel. Kommwissniug W 3amycK NapajUIeNIbHBIX  IIPOrpaMM  C
ncnonb3oBanrem MPI.

Tewma 4. OpenMP
OpenMP: ocHoBHBIE MOHATUSA U onpeaeneHuss. Monens namsatu B OpenMP, ocHOBHBIE
JUPEKTUBBI U Kiacchl nepeMeHHbIX. OyHkuil ondnuorexku OpenMP.

Tema 5. bonpmme qanHbIe

Bosblvie naHHble: OCHOBHBIE TPU3HAKK U ONpeeieHns. TexXHOI0rnu aHanu3a O0IbIINxX
JaHHBIX. Mojens pacmnpeneneHHbIX BhruncieHuii MapReduce. Hadoop: ocHOBHBIE 3J71€MEHTHI.
0630p ungppacrpykrypst Hadoop.

Tema 6. Pactipenenénnsie peecTpsl

Pacnipenenénnsie cucrembr yuéra. TexHomorumu pacmpenenéHHoro peecrpa: Directed
acyclic graph u Blockchain. Anroputmsl koHceHCyca. [IpumeHenue pacnpeaeaéHHbIX PeecTpoB.
KpunroBasmoThl, TOKEHBI M SMart-KOHTPAKTHI.



9. Tekymmii KOHTPOJIb O TUCHHUIINHE

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 pabor mpoBepser kommereHiuu MOIIK-3.4.,
WIIK-2.1., UTIK-2.2., UTIK-2.3.

[TpumepHsbIil nepedeHb 1a00paTOPHBIX PAa0OOT MPEACTABIECH B OLEHOYHBIX CPEIACTBAX K
JVCIIATUTHHE.

10. HOpﬂ)IOK MMPOBECACHUSA U KPUTECPUU OLICHUBAHUSA I[pOMe)KyTO‘lHOﬁ arrecranmuun

[IpomexyTouHas arrecTanus 1Mo TUCHUIUIMHE NMPOBOJUTCS B (hOpME YCTHOTO SK3aMEHa
M0 TEopeTHYecKoMy MaTepuany. Kaxkaelii OWJeT Uisi YCTHOTO SK3aMEHa COCTOUT U3 TPEX
TEOPETUYECKHX BOMPOCOB IO TPEM pa3IMYHBIM TeMaM TUCIUIUIMHBI, a TAKXKE COIMPOBOXKIAETCS
JIOTIOJIHUTEILHBIMU BOIIPOCAMU 110 TPEM OCTaBUIUMCS TEMaM JIUCLIUILIAHBI.

Yernbiit ax3amen nposepsietr komrnerennun MOITK-3.1., MOTIK-3.2., MOIIK-3.3.

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

Pesynbrarel  3K3amMeHa  ONPENETSIOTCS  OIECHKAMH  «OTJIMYHO»,  «XOpOIIO»,
«YAOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY.

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

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

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

6) OI_IeHOIIHBIe MaTepHrajibl TCKYLICIO KOHTPOJIA U HpOMG)KYTO‘lHOfI arrecraluu 110
ITUCILUILIINHE.

12. Ilepeuyenn y4eGHOIi 1uTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JTUTEpaTypa:

— Crapuenko A. B. Meto/ipl nmapasiesnbHbIX BeIYMCIeHUH : [yueOHuk] / A. B. CtapueHko,
B. H. bepuyn ; Tom. roc. yu-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 ¢ -
( Beicriree o6pazosanue ) . URL: https://urait.ru/bcode/453248.

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

— Hpyxunun /. B. Beicokonpon3BOIUTEIbHBIE BHIYUCICHUS U 00JauHble TEXHOJIOTHH :
ydueOHOe Tmocobue : [y CTyneHTOB By30B 1o HampasieHuto "01.04.02 - TlpuxnagHas
MaTeMaTHka ¥ HWHpopMaTuka" Ha Marucrepckod mnporpamme "VHTemIeKTyalbHbI aHaIu3
oonpmux manubix"] / 1. B. dpyxunun ; Ham. uccnen. Tom. roc. yH-T. - Tomck : U3parenbcTBo
Tomckoro roCyJapCTBEHHOI'O YHUBEPCUTETA, 2020. URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000792782

0) IOMOJHUTENbHAS JIUTepaTypa:

— IIpakTukyM mo MeTosiaM napasuieldbHbIX BeluMcieHul : [yueOHuk] / A. B. Crapuenko,
E. A. Nanunkun, B. 1. Jlaesa, C. A. [Ipoxanos ; nox pea. A. B. Crapuenko ; Tomckuii roc. yH-T
;  CynepkomMmnblOTepHBIM KOHCOpHMyM VyH-TOB Poccuun. — M. : HM3n-B0 MOCKOBCKOTO



YHUBEPCUTETA, 2010. — 199 c. — URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000421177

— I'eprens B.I1. Teopus u npakTHka nmapajuiedbHbIX BEIYUCICHHH : yaeOHoe mocobue / B.
I1. I'eprenb. Mocksa : MaTEpHET-Y HUBEpPCUTET HHPOPMAIIMOHHBIX TexHoJoTHi , 2016. — 423 c.

— boraue K. }O. OcnoBbl mapaminensHoro mporpammupoBanust / K. FO. boraues. -
Mocksa : BUHOM. JlaGopaTtopus 3nanuii, 2015. - 342 c.

B) pecypchl cetn MIHTepHeT:

— borocnosckuiit H.H., [lanunkun E.A. Beeaenue B napamienbHOe IPOrpaMMUPOBAHUE C
ucrnionp3oBanuem OpenMP wu  MPL  — URL: https://ru.coursera.org/learn/parallelnoye-
programmirovaniye.

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

— MHdopManimoHHO-aHATUTHYECKU LEHTP TO NapajUiebHBIM BBIYHCICHUSIM B CETH
Wurepuer . — URL: https://parallel.ru/

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

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

a) JIMIIEH3UOHHOE U CBOOOIHO PACIIPOCTPAHIEMOE MPOrPAaMMHOE 00ECTICUCHHE:

— Ilporpammuoe obecniedeHue Jisi MMOKasza mpe3eHTanuid K JsekiusMm (Hamp. Adobe
Acrobat Reader, Microsoft PowerPoint nnu ux ananorn). JlaboparopHbie pabOThI BBITIOTHSIOTCS
CTyZIEHTaMH C MCIOJIBb30BaHUEM CBOOOHO-PACIIPOCTPAHSAEMOTO MPOrPaMMHOT0 o0ecIieueH s, a
UMEHHO, cpe/Ibl pa3paboTku uis si3bika C++ (aamp. Microsoft Visual Studio nim ananorn).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DJIEKTPOHHBIN KaTajor Hayunoii oubsnmorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas O6ubnmoreka (peno3uTopHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC 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. MaTepuaibHO-TeXHUYECKOe obecrieyeHme

AymuTopun AJist IPOBEICHHSI 3aHATHH JIEKITMOHHOTO THIIA.

AymuTtopun A7 IPOBEJCHUS MHIUBUAYAIbHBIX U TPYNIOBBIX KOHCYJIbTALUN, TEKYIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTECTAIHH.

ITomerieHust U1l caMOCTOSITENIFHONW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYTIOM K ceTu MHTepHeT, B AJIEKTPOHHYIO WH(POPMAIMOHHO-00pa30BaTEeIbHYIO Cpelay U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

JlabopaTopuu, 0O0OpyAOBaHHBIE  KOMIIBIOTEPHOW  TEXHUKOH C  MPOrpaMMHBIM
o0ecrieyeHneM, yKa3aHHbIM B IMyHKTe 13.

15. Undopmauus o paspadorunkax

TeapnoBckuii Anekcanap CepreeBuu, Kaui. (Qu3.-mar. HayK, kadeapa KOMIBIOTEPHOU
0€30MacCHOCTH, JOLIEHT
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