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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

[enbro 0OCBOEHUS AUCUUIUINHBI SBIsETCS (POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

OIIK-1 CnocobeHn ¢opMynmupoBaTh W peliaTh aKTYaIbHBIE W 3HAYUMBIC MPOOIEMBI
MaTeMaTHUKH.

IIK-1 CrnocobeH caMOCTOSTENBHO pelaTh HCCICIOBATENbCKUE 3aJauyd B paMKax
peaM3alnuy Hay4yHOro (Hay4YHO-TEXHUYECKOro, MTHHOBALIMOHHOI0) MPOEKTA.

PesynbraramMu OCBOEHUSI AUCIUIUIMHBI SBIISIOTCS CIEAYIOIINE UHIUKATOPHI JOCTHXKCHUS
KOMIIETCHIINH:

HNOIIK 1.1 ®opMmynupyeT NHOCTaBICHHYIO 3ajady, IOJb3YETCS A3BIKOM IPEIMETHON
o0sact, 000CHOBAHHO BBIOMPAET METOJ pEIICHUS 3a/1a4H.

UIIK 1.1 [IIpoBoautr wucCcieAOBaHMS, HANpaBICHHbIE HAa pPEIICHUE OTACIbHBIX
HCCJIEIOBATEIbCKUX 3a7a4

2. 33}13‘[“ OCBOCHUA TUCHHUIIIMHBI

— OcHoBHas 3ajadya AUCUUIUIMHBL «TeXHoJIorMKM mapamielnbHOro MpPOrpaMMHPOBAHUS» -
MMOArOTOBUTb MAruCTpaHTOB K UCIIOJIb30BAHHIO TEXHOJIOTUH apajieaIbHOIoO IporpaMMHupOBaHUA
Message Passing Interface (MPI), Open MultiProcessing (OpenMP) u Open Accelerators
(OpenACC) s mpoBejeHHsI HaydHBIX HMCCIICAOBAHWN W PEIICHHUS MPHUKIAIHBIX 3a1a4 Ha
KOMIIBIOTEpax ¢ MHOT'OAACPHBIMU LICHTPAJIbHBIMH U Fpa(i)I/I‘leCKI/IMI/I InpoucccopamMu.

—Ocoboe BHHMaHue yaensercs (OPMHUPOBAHMIO 3HAHUKW O TPEAHA3HAYCHUSAX H
BO3MOXXHOCTAX TEXHOJIOTUH napajjiCJIbHOI0 HIporpaMMUpPOBaHUA JJII MHOTOIIPOUCCCOPHBIX
CUCTEM ¢ O0IIeH U pacrpeeIeHHON MaMAThIO.

— OBnasieHue HaBbIKaMU PabOTHI HA MHOT'OIIPOLIECCOPHON BHIYUCIUTENILHON TEXHUKE.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jucuumnnuna otHocutes K broky 1 «/luciurmna (MOogysn)».

JlucuuniauHa OTHOCHTCS K 4YacTH 00pa3oBaTelbHOM MporpamMMbl, (OpMHpPYEMOit
Y4aCTHHUKaMU 00pa30BaTEIbHBIX OTHOLIEHUH, TIpeIIaraeTcst 00y4JaroImmumMcs Ha BIOOD.

4. Cemectp(bl) ocBoeHHs M opMa(bl) IPOMEKYTOUYHOM ATTECTALMM 10 JIMCHUIINHE

IIepBe1it cemecTp, 3K3aMEH

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOCHUS THCUHMIIMHBI

JIJIs yCTIenTHOro OCBOCHUS JUCIUILTAHBI TPEOYIOTCS KOMITETEHITNH, c(hOpMHUpPOBAHHBIC B
X0JIe OCBOEHUSI 00Pa30BaTEIbHBIX MPOTPaMM MPEAIISCTBYIOIIETO YPOBHS 00pa30BaHUSI.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM TNCUMILIHHBI

OO61mas Tpy10€MKOCTh TUCIUIUTHHBI COCTaBIISIET 6 3.€., 216 4acoB, U3 KOTOPBIX:
-JIeKIu: 32 4.
-IpaKTUYEeCKue 3aHsATus: 32 4.
B TOM YHCJIC TIpaKTUUecKasi moaroroska: 4.
O0beM caMOCTOSTENLHON padOThI CTY/IEHTA ONpeAeNieH YIEOHBIM IIIaHOM.

8. Conep:xkaHue TMCHUILIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. Beenenue.



[TapannenpHoe mnporpaMMUpoBaHHME C ucnojb3oBaHueM craHgapra MPIl. OcHoBHble
noustuss MPL. bazossie Tumnbl ganabeix. O6mue Gynkmuun MPI.

Tewma 2. JIByXTO4YeUHBIH OOMEH COOOIICHUSIMHU.

brokupyrone GyHKIMM Tepeadnd M mpuemMa cooOmeHuid. 3oHmupyromme (QyHKINU.
OyHKIIMU COBMEUICHHOTO U 3aMelniaroniero oomMena. OyHKIuK npuemMa U nepeaadd cooOmeHnn
6e3 OmoknpoBky. DyHKIMK TPOBEPKH 3aBEPILICHHSI OOMEHOB.

Tema 3. KosuieKTUBHBIN OOMEH COOOIIEHUSAMU.
[IupokoBeniaTenbHas paccbuika. @yHKIIMK cOOpa M pacupeaeieHus JaHHbIX. DyHKIUU
pPENyKIMU U CKaHUpOBaHUs. BekropHbie pyHKIIMU cOOpa U pacrpenencHus TaHHbIX.

Tema 4. YpaBieHre KOMMyHUKaTOPaMH.
OyHKIMM CO3JaHHS TPYII IPOLECCOB M KOMMYHHMKAaTOpoB. DYHKIMM JEKapTOBOHI
TOTIOJIOTHH M TOTOJIOTHH rpada.

Tema 5. [Ipon3BOAHBIE TUIIBI TAHHBIX.
OYHKIMH CO3[IaHUS U PETUCTPALIMU IPOU3BOIHBIX TUIOB JaHHBIX. DYHKIINU yIIaKOBKU U
pacrakoBKU JAHHBIX.

Tema 6. O630p Texnomoruu Open MultiProcessing.
Pa6ora Ha kiactepe TI'Y. HaGop Tecta mporpaMMsl, €€ KOMIHUIISALKS U 3alyCK Ha CUET B
ouepenb.

Tema 7. lupextussr OpenMP

dopmar, ob6aacTi BUAMMOCTH, TUIIEL. OnpeaeneHre napauieabHol 001acTH, yIpaBieHne
oOmacTeio BUAMMOCTH. PacmpeneneHre BBIYUCICHUH MeXIy moTokamu. Omnepamnusi penxyKIuH,
CHHXPOHU3AIIHS.

Tema 8. bubnunoreka gpynkuuit OpenMP. TlepemMeHHbIE OKpYXKEHHUS.

Tema 9. O630p Texuonorun Open Accelerators.
Crangapt OpenACC, nupeKTHBBI MapAJICIIEHOTO BHITIOTHEHHMSI, YIIPABICHUS TaHHBIMH,
pPOYHe TUPEKTHUBBIL.

9. Tekyumii KOHTPOJIb MO TUCHUTLTHHE

Texkymuil KOHTPOIb IO AWCLUIUIMHE MPOBOAUTCS IIyTEM KOHTPOJA IOCELIAEMOCTH,
BBITNIOJTHEHUS] MHIMBUYaJIbHBIX 3aJjaHui U pukcupyercs B popmMe KOHTPOJIbHOM TOUKH HE MEHEe
OJIHOT'O pa3a B CEMECTD.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘IHOifI aTTeCTallumn

DKk3aMeH B TMEPBOM CEMECTpe IMPOBOJUTCS B MHUCHMEHHOH QopMme Mo Ouneram.
DK3aMEeHAIMOHHBIN OUJIET COCTOUT U3 JABYX BOIPOCOB:

BOMNpOoC | - MO TEXHOJIOTUU TapauIensHOro nmporpammupoBanus MPI;

Borpoc 2 - o texHoxorun OpenMP.

[IponomxurenbHOCTD SK3amMeHa 1,5 Jaca.

IIpuMepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB
1. Tomomoruss rpada. DyHKUMS CO3laHUS KOMMYHHKaTopa ¢ TONOJOrHeH rpada.

BcenomorarenbHble pyHKIIMH.
2. OcHoBHbIe oHATHUS TexHONMoruu OpenMP.



3. MexaproBa tononorus. @yHKIHUs CO3AaHUs KOMMYHUKATOPa C IEKapTOBOM TOMOJIOTHEH.
DyHKIUS pacIIeTUICHHs] IEKapTOBOM peieTku. BcrmomorarenbHbie PyHKIIUH.

4. Mopenb nanHbix. O0mwe U TokansHbIe IepeMenHbie OpenMP.

5. IlpousBognbie THIBI JaHHBIX. DYHKIMH — KOHCTPYKTOPBI TPOU3BOJHBIX THIIOB.
Perucrpanus u ynaineHue npou3BOAHBIX THIIOB.

6. Cunxponuszanus B OpenMP.

7. Brnokupyroomuid IBYXTOYeUHBI oOMeH. DyHKIUHU mepenadn cooOmeHus. DyHKIus
rpremMa COOOIICHHUS.

8. HupextuBsl OpenACC mnst mapayiensHOrO BBIMOMHEHHS. 3aJaHue THIA Mapajiein3Ma
B aupekTHBe loop.

9. KomnekTuBHBIC B3aMMOICHCTBUS mporieccoB. CHHXPOHHU3AIUS TIPOIIECCOB.

10. Kimroun aupexrtussl for OpenMP.

Pesynpratel  9K3aMeHa ~ ONPENENSAIOTCS  OICHKAMH  «OTIHYHO»,  «XOPOIIO»,
«YJIOBJICTBOPUTEILHOY, «HEYIOBICTBOPUTEIHHOY.

I[Ipu oTBeTe Ha BONPOCHI OIEGHUBACTCS TIOJHOTA, TOYHOCTh, JIOTHYHOCTH U
apryMEeHTUPOBAHHOCTh M3NIOKeHUs MaTepuana. CucreMa OIleHMBaHUS OTBETa Ha TEOPETUUYECKUE
BOTIPOCHI JJaHa B Ta0JUIe 2.

Ta@zuua 2. Cucmema Kpumepuees npu OyeHuBanul onmeemaoes Ha 60Nnpocsbl IK3aMeHA

OueHka
Kpurepuu cooTBeTcTBHS
CTyAeHT MOJIHO, YETKO U JIOTMYHO HM3JIaracT MaTepuall IpeyiaraeMoro Ha 3a4eTe OTIHYHO
BOHpoca
OTBeT He SIBIAETCS IMOJHBIM, HO M310KEHHAs YacTh JJOTMUYECKHU HE XOpOLIO
MIPOTHBOPEUMBA U U3JI0KEHA SICHO U MOHSATHO.
OTBeT SABJISETCS HETOJIHBIM, U3JI0KEHHNE HOCUT TTOBEPXHOCTHBIN XapakTep,

YIOBJIETBOPUTEILHO
JIOTUYECKHU POTUBOPEUUBO, HO MTOHATHO.
Henonnelii 1ornuecku NpoTHBOPEUYUBBII HeJ0Ka3aTeIbHbINH OTBET HJIM OTBET
HEYIOBJIETBOPUTEIBHO

OTCYTCTBYET I10 CyTH.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DNEKTPOHHBIA y4YEeOHBI KypC IO TUCHUIUIMHE B DJCKTPOHHOM YHHUBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=25412
0) OueHOUHBIE MaTepUagbl TEKYIIEr0 KOHTPOJIS W TPOMEKYTOYHOH aTTeCTaluyl 0
JVICIIATUTAHE.
B) [InanH npakTHYeCKHUX 3aHATUI MO TUCIHUILINHE:
Pabora Ha xnacrepe TT'Y. HabGop Tecta mporpaMmsbl, ee KOMOWISILIMS U 3allyCK Ha
cueT B o4yepe/p.(2 yaca)
brokupyromiye GyHKIUK Nepeiadn 1 mpuemMa cooOlneHui. (4 yaca)
IupokoBemarenbHas paccbuika. @DyHkumum cOopa u  pacmpeneleHus TaHHBIX.
DyHKIMU PeyKIIUU U CKaHUPOBaHus. (4 yaca)
OyHKIMU cO31aHUsI KOMMYHUKATOPOB.(2 Yaca)
OyHKIMY 1eKapToBoi Tomojaoruu. OyHKIuK Tormosoruu rpada.(4 saca)
OyHKIMK CO3MaHUS M PErUCTpPAllMM TPOU3BOJHBIX THIIOB JaHHBIX. DyHKIHMK
YIaKOBKH U PACIaKOBKH JaHHBIX.(2 Jaca)
HupextuBel  OpenMP, ¢dopmar, oOmactu BuauMocTH, Tumbl. OnpexaeneHue
napajuie/IbHOM 00J1aCTH, yIIpaBIeHHe 00JaCTbI0 BUAUMOCTH. (2 daca)
HupexktuBel OpenMP, pacnpeneneHyne BBIYUCICHHH MEXIY NOTOKaMu. Omeparus
penykiu. (4 daca)
Hupextussl OpenMP, cuaxponusanus. (2 daca)




Peanmzanus tecroBeix 3amanuil mo gupektuBaM OpenACC ans mapamienbHOro
BBIMTOJIHEHHS KOJIOB U nepeaaueii nanabix Mmexay CPU u GPU. (6)

r) IlpakTuueckue 3aHATHS MPHU3BaHBI 3aKPEMUTh 3HAHUS MArMCTPAHTA MO OTACIHHBIM
pazzenaM Kypca, MPUBUTH UM HaBBIKM CBOOOJHOTO BIJIAJICHUS TEXHOJIOTMSMH MapajuieIbHOrO
MPOrPaMMHUPOBAHUS W PA3BUTh AJITOPUTMUYECKOE MBIUICHUE. Ha TpakTHYeCKHX 3aHSITHIX
oOydaromuiics  pa3palOaThiBaeT aJITOPUTMBI pPEIICHUS 3a7ady, COCTAaBJSIET IPOrpaMMBbI C
UCTIOJIB30BaHUEM TapauieaIbHON TexHomoruu nporpammuposanus MPI, OpenMP, OpenACC na
A3bIKe porpaMMmupoBanusi C++ 1 TECTUPYET MPOrPaMMBbI BHIITOJIHEHHBIX 33/JaHUH.

n) CamocrosTensHas paboTa BKIOYAeT B ce0s: TEOPETUIECKOES OCBOCHHE JICKIIMOHHOTO
Kypca, MpPaKTHUYECKOE BBIMOJHEHUE 3aJaHMi, MOArOTOBKY K JK3aMmeHy. /[l BblMoNHEHUs
CaMOCTOSITEIILHOM pabOoThI 0OECIIeYMBALCTCS IOCTYI K MH(OPMAIIMOHHBIM pecypcaM Kypcea:

- MaTepuasbl JEKIUi;

- yueOHUK «[IpakTHKyM 10 MeTOo/1aM MapauIeTbHbIX BEIYUCICHUNY;

- MaccoBbId  OTKPBITBIM  OHJIAMH-KYpC  «BBemeHue B mapajuieiabHOE
nporpammupoBaHue ¢ ucrnoib3oBanueM OpenMP u MPIy;

- CIIMCOK BOMPOCOB Ui CaMOCTOSITENIbHON MPOBEPKH 3HAHUM M TMOJITOTOBKU K
HK3aMEHYy.

- CIIMCOK JIUTEPATyphl, BKIIOYAIOIINNA y4eOHHUKH M KHUTU MO HM3Y4aeMbIM B Kypce
BOIIPOCAM.

Llenb caMOCTOSITENIBHOM pabOThl 3aKIIOYaeTcs B TOM, YTOObI MarucTpPaHTHI
CTPEMUJINCHh K TIOMCKY ¥ MOJIYYCHUI0 HOBOW MH(OPMAIINK, HEOOXOIMMON JIJIsl PEIICHUS 3a71a4 C
HCIIOJIb30BAaHUEM  SI3BIKOB BBICOKOTO YPOBHSI W CO3[aHUSl TMPOTPAMMHBIX TPOAYKTOB,
WCIIOJIB3YIONIUX BCE BBIYMCIMTEIIBHBIC PECYPChl BBHICOKOTPOU3BOAUTEIBHBIX BBIUUCIUTEIHHBIX
CUCTEM, WHTErpaluy 3HAHUN MPUMEHUTENBHO K CBOEH 00JIacTH AEATETbHOCTHU, K OCO3HAHMIO
OTBETCTBCHHOCTH 3a MPHUHATHE CBOMX MPO(EeCCHOHAIBHBIX pEIIeHUH; ObUIM CHOCOOHBI K
CaMOOOYYEHHIO U MOCTOSHHOMY MPOo(eccCHOHAIBHOMY CAaMOCOBEPILICHCTBOBaHUIO. B pesynbrare
CaMOCTOSITEJIbBHOTO HW3Y4YEHUsSl Pa3/esioB JUCHMIUIMHBI Yy CTYACHTOB 3aKPEIUISIOTCS HaBBIKU
BBIICTICHUS] TJIABHOTO U BTOPOCTENEHHOTO, YCTAHOBJIEHHE JIOTHUECKUX CBS3€H Mexay
AJIEMEHTaMHU TEMBI, CTPYKTYpUPOBaHUSI PabOThl, KpPATKOTO H3JI0)KEHHE OCHOBHBIX MOHATHMH,
MPUHIIUIIOB, METOIOB.

12. Mlepeyens y4ueOHOii TuTEpaTYyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

—Hemutorun C.A. CpexnctBa mOporpaMMUpOBaHust  JJii  MHOTONPOILIECCOPHBIX
BBIUHCIUTENBHEIX cucTeM. — CI10.: M3a-so CIIOTY, 2007. — 88c.

— AnToHoB A.C. TexHonoruu napamuiensHoro nporpammupoBanusi MPI u OpenMP. M.:
Uzn-so MI'Y , 2013 — 344 c.

— IIpakTukyM 1o MeTo/1aM NapajuleNbHbIX BblunciaeHui : [yueOnuk] / A. B. Ctapuenko,
E. A. lanunkun, B. U. Jlaesa, C. A. IIpoxanos ; noxa pex. A. B. Crapuenko; ToMmckuii roc. yH-T;
[ CyrnepkoMITbIOTEPHBIN KOHCOPITUYM YH-TOB Poccuu]. — M.: 31-Bo MockoBcKoro
yHuBepcureta, 2010. — 199 c. — URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000421177

— Manssko A.A. IlapamiensHoe IporpaMMUpOBaHuE Ha OCHOBE TexHosiornid OpenMP,
MPI, CUDA. M.: FOpaiiT, 2017 — 216c.

— bopeckoB A. B., XapnamoB A. A., Mapkosckuii H. JI. u ap. IlapamnensHbie
Bbruncienuss Ha GPU. Apxutektypa u nporpammuas moaens CUDA. Mocksa: U3n-Bo MI'Y,
2012 — 332 ctp.

0) JOMOIHUTENbHAS TUTEpaTypa:
—Jlune A. B. TexHonoruu mnapauieNbHOTO MNPOTrPaMMHPOBAHUS IS IPOILIECCOPOB
HOBBIX apXUTEKTYp : [yueOoHuk] / A. B. Jlunes, /I. K. boronenos, C. . bactpakos ; mox pex. B.


http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000421177

I1. T'eprens ; Hmwxkeroponackuii roc. yH-T uMm. H. U. JlobGaueBckoro ; [CymepkoMIbIOTEPHBIN
KOHCOpLMYM yHHUBepcuTeToB Poccun]. — M.: U3a-Bo MockoBckoro yH-Ta, 2010. — 148 c.

— Hewmntorun C.A., Crecux O.JI. [IlapamiensHoe mnporpaMMUpOBaHUE ISt
MHOTOITPOIIECCOPHBIX BhIUMCIUTENbHBIX cucTeM. CI16.: BXB - [TerepOypr, 2002 — 400 c.

— Boeonun B.B., BoeBogun Bn. B. Ilapamnensupie Bbruucienus. - CII6: BXB -
[TerepOypr, 2002. -608 c.

— BpICOKONIpON3BOAUTENbHBIE BBIYMCIICHHUS Ha Kiactepax. Tomck: M3n-Bo Tom. YH-Ta,
2008. — 198 c. http://math.tsu.ru/sites/default/files/mmf2/e-resources/parallel.pdf

— Pomanenko A.A. OcobGennoctu anmanrtaimuu nporpamm mo GPU ¢ ucnonb3oBanueM
texnosioru OpenACC. Hosocubupck: PUL HI'Y, 2016 — 33c.

https://www.nvidia.ru/docs/10/130383/OpenACC.pdf

B) pecypcbl cetu HTepHET:

— http://parallel.ru/

— http://www.netlib.org/blas/

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

— MaccoBslil OTKPBITBIM OHJIANH-Kypc «BBeaeHue B napayiesnbHOe MpO-TpaMMUPOBAHUE
¢ ucnosbzoBanueM OpenMP u MPI»
https://www.coursera.org/learn/parallelnoye-programmirovaniye

— http://top500.0rg

— http://top50.supercomputers.ru

— Obmepoccuiickas  Cetb Koncynerantllmoc CnpaBounas mpaBoBas —cUCTEMa.
http://www.consultant.ru

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTUH

a) JIMOCH3UOHHOC U CBO60,I[HO pacupocCcTpaHiaACMOC IIPOrpaMMHOC o0ecrieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BkirodaeT MmpuIOKEHHs:
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);

— yOaMYHO AOCTYyIHBIE 00sauHble TexHonoruu (Google Docs, SInaekc quck U T.1L.);

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

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

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— OnexTpoHHbIN Katanor Hayunoit oubnuorexku TI'Y —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— OnexkTpoHHas Oubnuoreka (penosuropuii) TI'Y —
http://vital.lib.tsu.ru/vital/access/manager/Index

14. MaTtepua/jibHO-TEXHUYECKOe oOecreyeHue

Aynutopuu Juist IPOBEIEHNUS 3aHATUHN JIEKIIMOHHOTO THIIA.

Aynuropun JUis TPOBENEHUS 3aHSATUA CEMHUHApCKOTO THIA, WHIAUBUAYAJIbHBIX H
IPYIIOBBIX KOHCYJIBTALMM, TEKYIIETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALINH.

[TomereHust s CaMOCTOATENBHON paOOThI, OCHAIIEHHBIE KOMIBIOTEPHONH TEXHUKOW U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYIO HMH(pOPMAIMOHHO-00pa30BaTeIbHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPAaBOYHBIM cUCTeMaM. JlocTynm Ha BbeMUCIUTENbHBIA Kiactep TIY
Cyberia.

Ocnamenue aynuropuit 314, 316, 319:

UHTEpaKkTUBHBIM Habop (mocka InterWrite, okpan, 2 mpoekropa EPSON) 16
KOMITBIOTEPOB;


http://math.tsu.ru/sites/default/files/mmf2/e-resources/parallel.pdf
https://www.nvidia.ru/docs/IO/130383/OpenACC.pdf
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index

CB06OI[HO€ U JIMOCH3UOHHOC MNPOTrpaMMHOC o0ecrieueHue: OINCpallMOHHBIC CUCTCMBI.
Microsoft Windows 10; oducusie u u3marensckue maketsl: Microsoft Office 2013, MikTeX+
TeXstudiio, Libre Office; cpencrpa paspadorku npunoxenuid 1 CYBJ[: Microsoft Visual Studio
2015, Delphi 2006 (mms paborel ¢ 6asamu mannsix - Borland Database Engine, Database
Desktop), Lazarus, PascalABC.NET, Intel Fortran Compiler 2015 (Parallel Studio), CUDA
Toolkit 10.2, IDE CodeBlocks, MinGW compilers (C, C++, Fortran), Qtcreator, cmake, python3
(anakonda3), Visual Studio Code, R-lang, node.js, Pycharm, free pascal;

matematuueckue nakeTsl: PTC Mathcad 15, Mathematica 8, Maple 15, Matlab R2015;
HaKeThl MaTeMaTudecko W rpaduueckoir oOpabotku nanubix: Golden Software Grapher,
Golden Software Surfer;

MAKEeThI JJIs PEUICHUS 33]1a4 BEIYUCIUTESILHOU rHapoanHamMuku: Ansys 17.2, Fluent 6.3 +
Gambit;

YTHIIMTHI IS TIOJTyueHus yaanennoro gocryna Winscp, Putty, Xming;

yruautel 7Zip, Adobe Acrobat Reader, DjVu Reader, Far manager, Mozilla Firefox,
Notepad++.

15. Undopmanus o paspadorunkax

Crapuenko Anexcanap BacuibeBud, HokTop (U3HKO-MaTeMaTHUYECKUX HayK, Kadeapa
BBIYMCIIUTEILHON MaTeMaTHKN U KOMITbIOTEpHOTO MojenupoBanust MM® TT'Y, npodeccop;

JlaeBa Banentuna MiBanoBHa, kadeapa BEIYUCIUTEILHON MATEMAaTUKH U KOMITBIOTEPHOTO
moaennpoBanuss MM® TI'Y, crapmmii npenogaBaTes.



