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1. Heab u niiaHupyemMble pe3yabTaThl OCBOCHHUS JUCHUNIMHBI (MOIYJIS)

[{enbto 0OCBOEHUS AUCUHUILINHBI SBISETCS POPMUPOBAHUE CIAEAYIOIUX KOMITETEHIIUI:

— VYK-1 — crnocoGeH ocymecTBIsATh KPUTUYECKHI aHanu3 MpOOJIEMHBIX CHUTyalMid Ha
OCHOBE CUCTEMHOTI'0 TI0JIX0/1a, BbIpa0aThIBaTh CTPATETHIO ACHCTBHUIA;

— IIK-2 — cnocobeH wuCmonp30BaTh CBOOOJAHOE BIAJACHHE KOMITBIOTEPHBIMU
mporpaMMaMi aHajdnu3a MHOTOMEPHBIX OMOMENUIIMHCKUX JTAaHHBIX B 33/1a4aX OLIEHKH COCTOSHUS
OrocucTeM.

PesynpraramMu 0CBOEHUS TUCHUIUIMHBI SIBISIFOTCS CIEIYIONINE UHANKATOPBI JOCTHKCHUS
KOMIIETECHIINH:

— WYK-1.1. BeisBrnsger mpoOIeMHYIO CHUTYyallli0, Ha OCHOBE CHCTEMHOTO TOJXO7a
OCYIIECTBIISIET €€ MHOTO(AaKTOPHBIN aHAIIN3 U AHATHOCTHUKY.

— WVYK-1.2. OcymiecTBiaser TOWCK, OTOOp M CHCTEMaTu3aiuio WHOOpMauu s
orpezieNieHus] aIbTePHATUBHBIX BAPUAHTOB CTPATETUYECKUX PEIICHUH B IPOOJIEMHOM CUTyallun

— NVYK-1.3. Ilpeanaraer 1 000CHOBBIBAET CTPATETHIO ICHCTBHI C y4ETOM OrpaHUYCHUH,
PHUCKOB ¥ BO3MO>KHBIX TIOCTIC/ICTBU.

— WIIK-2.1. 3naer npuHOUNBI W MeTOABI cOoOpa, 0OpabOTKM W HATJSTHOTO
MIPEICTABJICHHS MEANKO-OMOI0THYeCKOr HH(opMaIuu.

— WIIK-2.2. YMeeT miuaHUpoBaTh W pa3pabaThiBaTh AM3AWH MEIUKO-OMOIOrMYECKHX
UCCJIEIOBAHUM C MCMOJIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTUN U MPOTPAMMHBIX
CPEJICTB.

— MWIIK-2.3. Bnageer HaBbIKaMH BU3YyaJIU3allMKM, MOJCIMUPOBAHUS, aHAJIN3a PE3YJIbTATOB
OMOMEIUIIMHCKUX UCCIIeI0BaHUM.

2. 3ana4m 0CBOCHUA TUCHHUIIMHBI

— HM3yuuTh OCHOBHBIE APXUTEKTYPBl BBICOKOIPOU3BOAUTEIBHBIX BBIYUCINTEIBHBIX
CUCTEM.

— M3yuuTh npocThie NapajsieabHble alTOPUTMbI JIMHEHHON anreOpsl.

— OCBOUTH TEXHOJIOTUHU NApaJuIEIbHOro porpaMmMupoBanust OpenMP.

— OcBouTh HACTPOWKHM MPOTPAMMHOTO OOECIEUYeHHs Ul YAAJCHHOTO JOCTyHa K
CYIIEPKOMIIBIOTEPY.

— Ilo3HaKOMUTBCSI € COBPEMEHHBIM NPOTrPAMMHBIM OOECHEUEHHEM U HAy4dUThCS €ro
UCIIOJIb30BaTh MPHU CO3JJaHUU KOMITBIOTEPHBIX MOJIeNIeil OMOMEAUIIMHCKUX CUCTEM.

3. MecTo AUCUMIIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Juciumnnuaa oTHOCUTCS K brioky 1 «/[ucuummnael (MOTyIn)».

JlucummimHa OTHOCUTCS K YacTH, (OopMHpyeMOW YyYacTHHKaMH OOpa30BaTEIbHBIX
OTHOIIIEHUN 00pa30BaTEIHLHOM MPOTPAMMBI.

JlucuuniamHa  OCBELIAeT  BOIPOCHl  KCHOJB30BaHUS  BBICOKOIIPOM3BOIUTEIBHBIX
BBIUMCJICHUM MpU pElIeHUuU 3a7ad OWOMEIWUMHBI M TMPOBEACHHUS OOpabOTKM M aHaIu3a
OMOMEUITMHCKUX JTaHHBIX.

[lonydyeHHble B paMKax JUCIHUIUIMHBI KOMIIETEHIIMHM HEOOXOAUMBI Uit 3((eKTUBHOM
OopraHu3aIu Hay4HO-UCCIIeI0BATEIbCKOU paboTsI u HATTUCAHUS BBIITYCKHOMN
KBATH(UKAIIMOHHON PabOTHI.

4. Cemectp(bl) ocBOeHNS U GopMa(bl) MPOMEKYTOUHON ATTECTANNH MO JUCHMUILINHE

Cemectp 3, 5K3aMeH.

5. BxoaHble TpeOOBaHMs JAJIs1 OCBOCHHS M CHUILIUHbBI

Jlnig u3yueHust Kypca He0OXOUMO OCBOUTH JUCIMIUIMHBL, (OPMUPYIONIHE KOMIETEHIIMH
B 00JIaCTH TMPOTPaMMHPOBAHMSI, KOMIBIOTEPHBIX HAYK, BBICIICH MATEeMAaTHKH W YHCIEHHBIX



METO/OB pelieHus 3a1ad. HeoOxoaumo 3HaTh OJUH U3 S3BIKOB mporpamMmupoBanus C\C++ win
Fortran. 3HaTh OCHOBHBIC AJITOPUTMBI U YUCIICHHBIX METOBI PEIICHUS 3a/1a4 JUHEHHON anreOpsl
U YPaBHEHUH B YACTHBIX IPOU3BOJHBIX.

6. SI3bIK peaqm3anuu

AHTIIHACKINT

7. O0beM TUCHUIITHHBI (MOYJIA)

OO01mas TpyA10eMKOCTh TUCHIHUIUINHBI COCTaBiseT 4 3.¢., 144 Jaca, U3 KOTOPBIX:
— nekmuu: 18 u.;

— IpaKkTU4ecKue 3aHATus: 18 u.,

B TOM 4YHCJIE TpAaKTHYECKasi MOArOTOBKa: 18 4.

O0BeM caMOoCTOSTENbHOM pabOTHI CTyIEHTa ONpEAEIIeH YUeOHbBIM IIIIAHOM.

8. Conepxxanmne IMCUUNIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 10 TeMaM

Tewma 1. Beenenue.

Uctopust pa3ButHs CynepKOMIbIOTEpHBIX BbluuciaeHui. [Ipumepsr npumenenus MBC
JUISL  pelleHUs  CIOXKHBIX  3a7a4. DyHKIMOHANbHBIE  BBIUMCIUTEIBHBIE  YCTPOWCTBA.
MHoroypoBHeBas U MOyJIbHas NaMATh. KOHBEHEpHbIE U BEKTOPHBIE BEIYUCIICHHUS.

Tema 2. O030p apXUTEKTYp BHICOKOTPOU3BOAUTEIHHBIX BEIYUCIUTEIHHBIX CHCTEM.

MHOTONpoIEeCCOPHBIE BEIUUCIUTEIBHBIC CUCTEMBI C O0IIEH U paclpeeICHHON MaMsThIO.
[IpuMepsl COBpEMEHHBIX BBICOKOTIPOU3BOIUTEIbHBIX BHIYUCIUTEIIBHBIX CHCTEM.

Tema 3. [TapanienbHble BBIYUCIUTEIbHBIE METOIBI.

[MTapannenbHple aITOPUTMBI TUHEWHOU anreOpsl. [IpuMepsl mapaienbHbIX aJrOpUTMOB
CIOKEHHsS BEKTOPOB, YMHOXKEHHsS MATpULBI HAa BEKTOP W IEPEMHOKEHHMS MAaTpHIL.
[MapannensHble anTOpUTMEI perieHust 1udGepeHITMaIbHBIX YpaBHEHUH.

Tema 4. [TapamienbHoe TPOrpaMMUPOBAHUE C UCTIOJIb30BaHUEM TexHOJorun OpenMP.

IToroku. MmuoronorouHocts. Komnumsaius Mporpamm, HCTIOJB3YIOITUX OpenMP.
IlocnemoBarenbHble W TapaulelbHBIC O00JIacTH. 3agaHue KOJMYECTBA HHUTEH, BBITIOIHSIIOMINX
NnapauiCJIbHYIO o0Oacts. BioxxeHHsle napauiCJibHbIC obnactu. Brinmonnenue y4dacCTKa KoJa B
napauliejbHONH 00JaCTH TOJIBKO OJHOM HUTHIO. [IUPEKTHBBI pacnpeeiicHiue padoThl MEKIY IOTOKAMHU.

Tema 5. Texnonoruu yganeHHoro gocryna. MHppacTpykTypa 001a4HbIX CEPBUCOB.

VYnaneHHslid AOCTYyN. YJal€HHbIA JOCTYNl W yAajJleHHOe ympaBieHue. J[loctyn k
BUpTYyalIbHBIM ceTsiM. KineHnt ypanennoro nocryma. CepBep yaajieHHOro aocrymna. [TpoTokoss
YAQIEHHOIO JIOCTYyNa. YJIAJ€HHBIM JOCTYyl K CHEHHATM3HUPOBAHHOMY IPOrPAMMHOMY
00€eCTIeYeHHIO.

Tema 6. Tumbl 001a9HBIX CEPBHUCOB. TeOpeTHUYECKHUE OCHOBBI BUPTYyaJIU3aIUH.

Tunel BUpTyanu3aluu: BUPTyalld3alus anmnaparypbl, SMYJISLMs, IOJHAsT BUPTyalu3alus,
anmapartHas BUpTyalu3alus, NapaBUpTyaidu3anusi, runepsusop. Bupryamuzanus pabouero
mecta. [ToTpeburenu o0mayHbIX BEIUMCIEHUH. Mojienu pa3BepThIBaHUA.

Tewma 7. OGnavnble CEPBUCHI B UCCIIEIOBATEIHLCKOM MPOIIECCE

[IpumeneHne OONMAYHBIX TEXHOJOTHH [UIsl TPOBEICHHS HAyYHBIX WCCIEAOBAaHUN Ha
MpUMepax yJIaJ€HHOro JOCTyNa K IEHTpaM KOJUIEKTUBHOTO nosib3oBaHusa TI'Y. Ucnonb3oBanue
CHELHUATU3UPOBAHHOTO MPOTPAMMHOTO  OOecreueHHst Ui TOBBIICHUS A(PPEKTHBHOCTH
IIPOBOJIMMBIX MCCIIEJOBAaHU.

Tema 8. BrICOKOTPON3BOANTENHHBIC BBIYUCICHUS B MeaulMHE U Ouonorun. OCHOBHBIC
00J1aCTH TPUMEHEHUS.

Peanu3anuu Hay4HBIX TPOEKTOB B OO0JIACTH MEIUIMHBI W OHOJOTHMH C TOMOIIBIO
CHEHUAIM3UPOBAHHOTO MPOTPAMMHOI0 00€CledyeHHs], Pa3IUYHbIX TEXHOJOTUH yJaJIeHHOTO
JOCTyNa U 00JIa4HBIX CepBUCOB. VICIONb30BaHNE TEXHOIOTHH KIIMEHT-CEPBED.

Tema 9. [IpuMeHeHne anTOPUTMOB TTAPAIIETHHBIX BEIYUCICHUA B OMOMETUITHE.



OCHOBBI HCHOJIb30BAaHUS CIICHUAJIM3UPOBAHHOI'O TPOTrpaMMHOIO obecrieucHUs JJIs
MMPOBEACHNA KOMIIBIOTCPHOT'O MOACITUPOBAHUA C IMPUMCHCHHEM IMapalICIIBHBIX BBIYHCIICHHH.
HpI/IHLII/IHBI MMOCTPOCHUA MoOZeIeH  CI0XKHBIX 6I/IOM€I[I/II_[I/IHCKI/IX CUCTCM U TIOJYUYCHHUC
COOTBETCTBYIOIIHUX YHUCIICHHBIX peH_IeHI/Iﬁ JJIs1 9TUX CUCTEM.

9. Tekymmii KOHTPOJIb O TUCHUIINHE

Texkymuid KOHTPOJb MO AMCUMUILIMHE MPOBOJUTCS IyTEM KOHTPOJIS IOCEIIaeMOCTH,
OLIGHKM TMPAKTUYECKUX 3aJaHMUU, MPENNoaraloliiX CaMOCTOSTEIbHYI0 paboTy IO pacueTam,
aHaiu3y, o0paboTke HHPOPMAIIHH, TOATOTOBKE B O()OPMIICHHIO PE3YJIBTaTOB B (JOpME OTUETOB.

Texymmii KOHTPOIb PUKCHpPYeETCs B (hOpME KOHTPOIBHOI TOUKH HE MEHEE OJIHOTO pas3a B
cemecTp.

OneHouHble MaTepuaiabl TEKYLIETO KOHTpOJd pa3MelieHsl Ha caite TI'Y B pasgene
«Muadopmarus 06 o6pazoBaTebHOM Mporpamme» — https://www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok NpoBeieHUs] H KPUTEPUH OLCHUBAHUSA NIPOMEKYTOYHOM aTTeCTalluH

JK3aMeH B TPeThbeM ceMecTpe MPOBOAUTCS B yCTHOU ¢opme mo Owteram. Kaxmwii
HK3aMEHAIIMOHHBIA OWJIET COCTOUT U3 JABYX TEOPETHYECKHX BOIPOCOB MO OJHOW M3 TeM
aucuuIuInHel. [IponomkuTensHOCTh 3k3ameHa 1,5 Jaca.

K sk3ameHy J0MyCKalOTCS TOJNBKO T€ CTYAEHTBI, KTO YJOBIETBOPUTEIHHO BBITIOTHUIH
BCE MPAaKTHYECKUE 3aJaHusl.

OrneHOUYHBIC MaTepUaIbl TEKYIIETO KOHTPOJIS U KPUTEPUU OIEHUBAHUS TPOMEKYTOUHOM
aTrTecTanuu pasmemeHsl Ha cadte TI'Y B pasmene «MuHpopmamms o0 o0pa3oBaTenbHOU
nporpamme» — https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIUIUIMHE B DJCKTPOHHOM YHUBEPCHTETE
«Moodle» — https://moodle.tsu.ru/course/view.php?id=2958;

0) Bogoslovskiy N.N. High-performance computing in biomedicine: trans. by A.
Nabiullina / Bogoslovskiy N.N., Borisov A.V. — Tomsk: Publishing house of Tomsk State
University. —2016. — 126 pp. — 29 fig.;

B) OICHOYHBIC MaTepUaNIbl TEKYIIEro KOHTPOJIS W TPOMEKYTOYHOW AaTTEeCTallMd IO
IUCLIUILINHE — https://www.tsu.ru/sveden/education/eduop/.

12. Ilepevyennb y4eOHOI JuTEepaTyphbl U pecypcoB cetu UHTepHeT

a) OCHOBHas JuTEparypa:

1. Bogoslovskiy N.N. High-performance computing in biomedicine: trans. by A.
Nabiullina / Bogoslovskiy N.N., Borisov A.V. — Tomsk: Publishing house of Tomsk State
University. — 2016. — 126 pp. — 29 fig.

2. Chandra, R. et al. (2001). Parallel Programming in OpenMP. San Diego: Academic
Press, 230 P.

3. Chapman B. Using OpenMP: Portable Shared Memory Parallel Programming
(Scientific and Engineering Computation) [Electronic resource] / B.Chapman, G. Jost, R. van der
Pas. — Cambridge: MIT Press, 2007. — 378 p. — The electronic version of the printing publication.
— http://mitp-content-server.mit.edu:18180/books/content (access date: 18.01.2024).

4. bopuco A.B., BoponuoB A.A. Beenenue B MATLAB u ero npumenenue nmis
KOHCTpYyHpOBaHUs (HU3HUECKUX Mojmenel. YdeOHo-meromuueckuii komrmieke (YMK), 2011.
OnexTpoHHbIA pecypc. Pexum goctyna: http://edu.tsu.ru/eor/resourse/119/tpl/index.html (access
date: 18.01.2024).

5. bopucos A.B., BoponioB A.A. HucieHHOe MOJEIUPOBaHHUE (PU3NIESCKUX TIPOIECCOB C
NPUMEHEHHEM METOJla KOHEUHBIX 3JeMeHTOB Ha 0aze COMSOL Multiphysics. YueOHo-


https://www.tsu.ru/sveden/education/eduop/
https://www.tsu.ru/sveden/education/eduop/
https://www.tsu.ru/sveden/education/eduop/
http://mitp-content-server.mit.edu:18180/books/content/sectbyfn?collid=books_pres_0&fn=9780262533027_sch_0001.pdf&id=7478
http://edu.tsu.ru/eor/resourse/119/tpl/index.html

meroanueckuit  kommiekc (YMK), 2010. DOnexrponnsiii pecypc. Pexum pgocryna:
http://edu.tsu.ru/eor/resourse/110/tpl/index.html (access date: 18.01.2024).

6. Optical Spectroscopy and Computational Methods in Biology and Medicine electronic
resource /edited by Malgorzata Baranska, Dordrecht: Springer Netherlands: Imprint: Springer,
2014, XII, 540 p.

0) IOTIOJTHUTEIbHAS JTUTEPATYpA:

1. Rauber T. Parallel Programming for Multicore and Cluster Systems [Electronic
resource] / T. Rauber, G. Riinge. — 2013. — Berlin: Springer-Verlag Berlin Heidelberg, 2013. —
2nd ed. — 516 p. — The electronic version of the printing publication. — URL:
http://link.springer.com/book/10.1007%2F978-3-642-37801-0 (access date: 18.01.2024).

2. Jlanpay JILA., Jlupmmu E.M. Teopernueckass ¢usuka: yue6Hoe mnocobume. T.1.
Mexanuka u3g., ©MJI, 2004.

3. JlJanmay JLJ., Jlupumu E.M. Teopernueckas ¢usuka: yue6HOe mnocobue. T.6.
I'mpponunamuka ®MIJI, 2005.

B) pecypchl cetu HTEpHET:

1. Onunaiin kypc  «BBegeHne B MapauielbHOE  NPOTPAMMHUPOBAHUE»  —
https://www.coursera.org/learn/parallelnoye-programmirovaniye (access date: 18.01.2024)

2. BaOunapsl o MIPUMEHEHUIO Comsol Multiphysics —
https://www.comsol.com/events/webinars (access date: 18.01.2024)
3. Marepuansi o MIPUMEHEHUIO Matlab —

https://www.mathworks.com/support/books/index by categorytitle.html?category=15  (access
date: 18.01.2024)

4. Iporpammuslii unTepgeiic OpenMP. Odunmanbubiii caiit —  http://openmp.org/
(access date: 18.01.2024)

13. Ilepeyenb HH(POPMAIIMOHHBIX TEXHOJIOTHI

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Professional Plus 2013 Russian: maker mnporpamm. Bxmrogaer
npunoxkenus: MS Office Word, MS Office Excel, MS Office Access, MS Office PowerPoint,
MS Office On-eNote, MS Office Publisher, MS Outlook, MS Office Web Apps (Word Excel
MS PowerPoint Outlook);

— myOnu4HO AocTymHbIe o0naunbie TexHomoruu (Google Docs, SIHaexkc Auck u T.11.),

— HMHTETPUPOBaAHHAs cpela pa3paboTKu mporpammHoro odecrieuenus Visual Studio;

— KIMEHT ISl pa3jIMYHBIX IPOTOKOJIOB yAaNEHHOTO JgocTyna Putty;

— TpaduUecKuil KIMEHT JUIS Pa3InYHbIX IPOTOKOJIOB yaainéHHOro qocryna WinSCP;

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— OJIEeKTPOHHBII KaTajor Hayunoit O6ubIMoTEeKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DJeKTpoHHas OonbmmoTeka (periozuTopwHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenta — http://www.studentlibrary.ru/
— Oobpa3oBarenbHas miatdopma KOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MarepuajbHO-TeXHHYECKOe oOecreyeHue

Jlis mpoBeneHHs JNEKIUOHHBIX U TMPAKTHUYECKUX 3aHITHA HCHONB3YeTCsl Taboparopus
MOJICIUPOBAHUS (DU3UUECKUX TPOIIECCOB B OMosornu U Meauiinue (ayauropust Ne 442 BTOporo
yuebHOro kKopmyca TI'Y), ocHameHHas WHTEPAKTHUBHOW  JOCKOH, 3BYKOBBIM 51


http://edu.tsu.ru/eor/resourse/110/tpl/index.html
https://www.coursera.org/learn/parallelnoye-programmirovaniye
https://www.comsol.com/events/webinars
https://www.mathworks.com/support/books/index_by_categorytitle.html?category=15
http://openmp.org/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

BUC0000PYIOBaHUEM, MYJIbTUMEIUNHHBIM 00OPYIOBaHUEM Ui JIEMOHCTPALMHU IPE3CHTAIHH,
pecypcoB cetu MHTepHeT, npyrux ydeOHbIX MarepuanoB. VIMeoTcs mepcoHaIbHbIE
KOMITBIOTEPHI CTYJAEHTOB, C JIOCTYNOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO HH()OPMALHUOHHO-
00pa30BaTeNbHYIO CpeLy U K MHPOPMALMOHHBIM CIIPAaBOYHBIM CHCTEMAM.

IIpn opraHuzanuu 3aHATHUM B JUCTAHLIMOHHOM pPEXHMME BO3MOXKHO HCIOJIB30BaHUE
TEeXHOJIOTHI — BeOnHapa, Mind.

[TomerieHust Ui caMOCTOATENBHON paboThl, B TOM uucie pacnonoxeHusie B Hb TI'Y,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKOH, MMEIT J0CTyN K ceTu MHTepHeT, MHPOpPMaLNOHHBIM
CIPAaBOYHBIM CHCTEMaM, B AJIEKTPOHHYIO HHPOPMALIMOHHO-00Pa30BaTEIbHYIO CPENy.

5. Uudopmanus o pa3padoTunkax

Jlemmuuckuit Imutpuit BukropoBud, M.H.C. 1a00paTOpuy MPOTHO3UPOBAHUS COCTOSHUS
atmocdepsl Muctutyra ontuku atmochepst CO PAH, crapmmii npenopaBatens Kadeapsl
BBIUMCIUTENbHON MaTeMaTUKU W KOMIBIOTEPHOTO MOJEIMPOBAHUS, M.H.C. PErHOHAIbHOIO
HAy4YHO-00pa30BaTEIbHOIO MaTEeMAaTUYEeCKOro IEHTPa, M.H.C. Hay4HO-HCCIIEIOBATEIbCKOM
nabopaTopuu BeIYUCTUTENbHOU reodusuku TTY.
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