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1. lesab 1 n1aHUpPYyeMble Pe3yJbTAThl 0CBOCHHS M CLHHIJIHHbI

[{enpro OCBOEHUS TUCIUTLINHBI SBISETCS (OPMUPOBAHUE CISAYIOMINX KOMITCTSHITUH:

OIIK-1 Cnocoben ¢opMmyaupoBaTh M peliaTh akTyaJlbHbIE W 3HAYUMBIC ITPOOIIEMBI
MaTEeMaTUKH.

[IK-1 Cnocoben caMOCTOSTENbHO pelaTh MCCIeIOBAaTENbCKUE 33Jauyd B paMKax
peanu3aly HayqYHOro (Hay4YHO-TEXHUYECKOT0, MTHHOBAI[MOHHOTO) MPOEKTA.

PesynbpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHANKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HNOIIK 1.1 ®opmynupyeT NOCTaBICHHYIO 3aJlady, MOJb3YETCA SA3BIKOM IPEIAMETHOU
o0acTi, 000CHOBAaHHO BHIOMPAECT METO PEIICHHS 3a/1a4H.

UIIK 1.1 TIlpoBoaut wuccienOBaHUs, HAMNpPaBICHHbIE HA PEIICHUE OTACIBbHBIX
MCCJIEI0BATENbCKUX 3a1a4

2. 3aga4uy ocBOEHHS JUCIUILINHBI

— OcHoBHas 3ajaya JAUCUUIUIMHBL «TeXHONOrMHM NapaieIbHOrO0 MPOrpaMMHUpPOBAHUSL) -
MMOArOTOBUTb MAaruCTpaHTOB K UCIIOJIb30BAHHIO TEXHOJIOTHH MmapaajicabHOIro nmporpaMMupOBaHHA
Message Passing Interface (MPI), Open MultiProcessing (OpenMP) u Open Accelerators
(OpenACC) s mpoBejeHHsI HAayYHBIX HCCICIOBAHMN M PEIICHHUS MPHUKIAJHBIX 3a1a4 Ha
KOMIIBIOTEpaxX ¢ MHOTOAJACPHBIMU LCHTPAJIbHBIMH U Fpa(i)I/I‘IeCKI/IMI/I ImpoueccopamMmu.

—Ocoboe BHHMaHue yaensercss (OPMHPOBAHMIO 3HAHWKH O TpENHA3HAUYCHUSX U
BO3MOXXHOCTAX TEXHOJIOTUH napajjiCJIbHOI0 HOporpaMMUpOBaHUA JJII MHOTOIPOUCCCOPHBIX
CUCTEM ¢ OOIIeH U pacrpeeIeHHON MaMAThIO.

— OBnageHue HaBbIKaMU PabOTHI HA MHOT'OIIPOLIECCOPHON BHIYUCIUTENIBHON TEXHUKE.

3. MecTo ucuMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOIl POrpaMMbl

HuctunnuHa otHOcuTCs K biioky 1 «/lucuurmmnna (Moaysn)y».
JlucuuniamHa OTHOCHTCS K 4YacTH oO0pa3oBaTelbHON MporpamMmbl, (GOpMHpPYEMOit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, TIpe/IaraeTcsi 00y4yaronuMcs Ha BEIOOD.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHOM aTTECTALMH 0 AUCHHUIINHE

[IepBrlii cemecTp, IK3aMEH

5. Bxoauvble Tpe0OBaHUs [1JIs1 0CBOEHHS THCIUTLIMHbI

Jlisl yCHenHoro OCBOeHUs AUCHUILIUHBI TPEOYIOTCS KOMIIETEHIIH, CPOPMUPOBAaHHbBIE B
XO07I€ OCBOEHHSI 00pa30BaTENbHBIX IPOTPAMM IIPEIIECTBYIONIETO YPOBHS 00pa30BaHHUS.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUUILIAHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISAET 6 3.€., 216 4acoB, U3 KOTOPHIX:
-JeKuun: 32 u.
-IIPAKTUYECKNE 3aHATHSA: 32 4.
B TOM YHCJIE NTpaKTUUecKas noaroroska: 0 u.
O6beM caMOoCTOATENbHON pabOThI CTYI€HTA ONpeeNieH YUYEOHbBIM IJIAHOM.

8. Conep:xkaHue IMCHUILNIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM

Tema 1. Beengenmne.



[TapannensHOoe mporpaMMHpOBaHHWE C HCMOJdb30BaHMeM craHgapta MPIl. OcHoBHbIe
nousitust MPL. Ba3oBeie Tumel nanabix. O6mme Gpyakuuu MPI.

Tewma 2. JIByxTo4e4yHBI 0OMEH COOOIIECHUSMHU.

bnokupyromue (yHKIMM Tepenayd ¥ mpueMa CooOUeHHH. 3OHIUpyomue (yHKIIHH.
OYHKIMKM COBMEIIIEHHOTO U 3aMelariiero ooMmeHa. @yHKIMHN preMa U Mepenadd COOOIeHn
6e3 OoknpoBku. DYHKIMH TPOBEPKH 3aBEPIICHUS] OOMEHOB.

Tema 3. KosutekTUBHBIA OOMEH COOOIIEHUAMU.
[[IupoxopemarenbHas paccbuika. OyHKIUU cOopa U pacrpeneneHus naHHbIX. OyHKIUN
PEAYKIIMU U CKaHUpOBaHUsA. BekTopHble hyHKIIMM cOOpa U pacipeeicHUs JaHHBIX.

Tema 4. YnpaBiieHMe KOMMYHUKATOPaMH.
@yHKIMKA CO3JaHUsl TPYyNI IPOLUECCOB M KOMMYHMKAaToOpoB. (DYHKIMU JAEKAPTOBOU
TOIIOJIOTUH U TOIOJIOTUH rpada.

Tema 5. ITpou3BO/IHBIE TUTIBI TAHHBIX.
OyYHKIMU CO3AaHUs U PETUCTPALIMU MPOU3BOAHBIX TUIIOB JaHHBIX. DYHKIMU YIIAKOBKHU U
pacIaKoOBKHU JAHHBIX.

Tema 6. O630p Texuomorun Open MultiProcessing.
Pa6ora Ha xitactepe TI'Y. HaGop TecTa mporpamMMmsl, €¢ KOMITAJISIUS U 3aIyCK HA CYET B
ouepe/ib.

Tema 7. Hupextussr OpenMP

d®opmar, obmacTu BUANMOCTH, THITEL. OnpeieNieHne napaiebHOi 001acTH, YIIpaBIeHHE
oOnactbio BUAMMOCTHU. PacnipeneneHue BBIYMCICHUN MEXIy moTokamu. Omeparus peayKIHuH,
CUHXPOHH3AIIHSL.

Tema 8. bubnmoreka ¢pynkuuit OpenMP. TlepemMeHHBIE OKpPYKEHHS.

Tema 9. O630p Texuomorun Open Accelerators.
CTaHI[apT OpenACC, AUPCKTUBLBI MMApAJIJICIIbHOTO BBINMOJIHCHUS, YIIPABJIICHUA JAHHBIMHU,
MpOYNE TUPECKTUBEL.

9. Tekyuiuii KOHTPOJIb MO AUCHUILINHE

Tekymnii KOHTPOJb MO JUCHUIUIMHE MPOBOJAUTCS MYyTEM KOHTPOJIS IMOCEHIA€MOCTH,
BBITIOJTHEHUS] MHIMBUYaTIbHBIX 3aJjaHui U pukcupyercs B popmMe KOHTPOIHHOM TOUKH HE MEHEee
OJIHOTO pasa B CEMECTP.

10. INops1ok NpoBeeHUsI U KPUTEPUH OLeHUBAHUS MPOMEKYTOYHOM aTTecTAlUH

DK3aMeH B TIEPBOM CEMECTpe IMPOBOJUTCS B MHUCbMEHHON (opme Mo Ouieram.
OK3aMEHAIMOHHBINA OUJIET COCTOUT U3 JIBYX BOIPOCOB:

BONpOC 1 - MO TEXHOJIOTUU NapauIeTbHOro nporpammupoBanust MPI;

Bompoc 2 - mo Texnonoruu OpenMP.

[IponomxurenbHOCTD SK3ameHa 1,5 Jaca.

[IpuMepHBIi IepeyeHb TEOPETUYECKUX BOIIPOCOB
1. Tomonoruss rpada. DyHKIMA CO3MaHUS KOMMYHHKAaTopa C TOIMOJOTHeH rpada.

BcnomorarenbHblie GyHKINU.
2. OcHoBHbIe TOHATHS TexHONorHH OpenMP.



3. JlexaptoBa Tomnosorus. @yHKIUS CO3AaHUS KOMMYHHKATOpa C JEKapTOBOM TOMOJOTHEH.
@OyHKIMS pacleIIeHUs JeKapTOBOM perieTku. BeromorarenbHble (PyHKITUH.

4. Mogpenp nanHbix. OOmMe U JIoKajbHbIe IepeMernHbie OpenMP.

5. Tlpow3Boanble THIBI JaHHBIX. DYHKIHUH — KOHCTPYKTOPHI IPOW3BOJHBIX THIIOB.
Perucrpaius u yaajieHue mpor3BOIHBIX THITOB.

6. Cunxponuzauus B OpenMP.

7. bnoxkupyronuii IByXTouedHbIM OoOMeH. DyHKumMHM mepeaadn cooOmieHus. DyHKIus
npreMa cooOIIeHusI.

8. Jupextussl OpenACC ans napamieabHOro BHIIOTHEHUS. 3a1aHKe TUIIa apajiesiu3Ma B
nupektuse loop.

9. KomnekTuBHbIE B3aUMOJEHCTBUS MpolieccoB. CHHXpOHU3AIUS IIPOIIECCOB.

10. Kimtoun aupextussl for OpenMP.

Pesynpratel  3K3aMeHa  ONPENEIAIOTCS  OLIGHKAMHM  «OTIMYHO»,  «XOPOILOY,
«YJOBJIETBOPUTEIIBHO», «HEYOBIETBOPUTEIHHOY.

IIpyu orBere Ha BONPOCHI OLEHUBAETCS IIOJHOTA, TOYHOCTb, JIOTMYHOCTb H
apryMEeHTHPOBAHHOCTh M3JI0KEHUs MaTtepuana. CucreMa OlEeHUBaHUSI OTBETa HA TEOPETUUYECKUE
BOIPOCHI JaHa B Ta0nuue 2.

Ta@zuua 2. Cucmema Kpumepuees npu OyeHuBaAruUu onmeemaoes Ha 80npocsbl IK3ameHda

Ornenka
Kpurepun cOOTBETCTBHS

CTyI[eHT TMMOJIHO, Y€TKO U JIOTUYHO U3JIaracT MaTepuall rnpeajiaracMoro Ha
3a4€TC BOIIpOCa

OTJIMYHO

OTBeT He ABISIETCSI MOJTHBIM, HO U3JIOKEHHAs 9aCTh JJOTHYECKH HE
MIPOTUBOPEUHBA M U3JI0KEHA SICHO U ITOHATHO.

OTBeT ABISIETCS HETIOIHBIM, H3JI0KEHHE HOCHUT IIOBEPXHOCTHBIN XapakTep,
JIOTHYECKH IIPOTHBOPEUYHBO, HO TIOHSATHO.

HemnonHbIii Tornuecky NpOTUBOPEUMBBIN HEAOKAa3aTeIbHBII OTBET MIIM OTBET
OTCYTCTBYET I10 CYTH.

XOpOLIO

YAOBJICTBOPUTCIILHO

HCYAOBJICTBOPUTCIILHO

11. YueOHO-MeTOaAUYECKOE O0eceueHne

a) DJIEKTPOHHBIN yueOHBIH KypC 0 JUCIHUIIMHE B JJIEKTPOHHOM yHUBepcuteTe « Moodley
- https://moodle.tsu.ru/course/view.php?id=00000
0) OnleHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTalluH 110
JUCLIUILINHE.
B) [T1an npakTUYecKuX 3aHITUH MO JUCIHUILUIHHE:
Pab6ota Ha knactepe TI'Y. HaGop TecTta mporpamMmsbl, €€ KOMITWISILINS U 3aITyCK Ha CUeT
B ouepeib.(2 uaca)
Briokupytoiye GyHKIUY epegadn U mpueMa coodiieHuit. (4 yaca)
[HupoxoBematenbHas paccelika. @OyHkuuu cOopa U pacnpenesieHus JaHHBIX.
OyHKIMU peTyKIIMU B CKaHUPOBaHMs. (4 yaca)
OYHKIMH CO3JaHUs] KOMMYHHUKATOpPOB.(2 yaca)
OyHKIMYU 1eKkapToBOi Tonoxoruu. OyHKIMK TOononoruu rpada.(4 gaca)
OYHKIUY CO3TaHUS U PETUCTPALIK TPOU3BOIHBIX TUMIOB JaHHBIX. OYHKIIMH yITaKOBKU
U pacriakoBKH JJaHHBIX.(2 yaca)
HupextuBer  OpenMP, ¢dopmar, oOmactu Buammoctd, THNEL OnpenencHue
napauIebHON 00JIaCTH, yIpaBieHnEe 00JacThI0 BUIMMOCTH. (2 Yaca)
Hupextuser OpenMP, pacnpeneneHue BBIYHCICHHA MeXay MoTokamu. Orepanus
penykiuu. (4 yaca)
JHupextussl OpenMP, cuaxpoHu3anus. (2 gaca)



https://moodle.tsu.ru/course/view.php?id=00000

Peanuzamus tectoBhix 3amanuii mo aupektBamM OpenACC s mapamienbHOTro
BBIMOJIHEHHS KOJIOB U nepenaueii nanubix Mexay CPU u GPU. (6)

r) IlpakTuueckue 3aHATHS MPU3BAaHBI 3aKPENUTh 3HAHUSA MArucTpaHTa MO OTAEIbHBIM
paszenam Kypca, IPUBUTh UM HAaBBIKM CBOOOJHOTO BIAJCHUS TEXHOJIOTHSIMHU IMapalieIbHOTO
IPOrpaMMHUPOBAHUA M  Pa3BUTh ANTOPUTMHUYECKOE MbIIUIeHHE. Ha mpakTHuecKux 3aHsITHSIX
oOydaromuiicss  pa3pabaThiBacT aJITOPUTMBI PEIICHUS 3a7ad, COCTABISIET MPOrPaMMBI €
HCITOJIb30BaHUEM TapajlIeIbHONW TexHooruu nporpammupoBanus MPI, OpenMP, OpenACC Ha
s3bIKE TIporpamMmupoBanust C++ U TECTHPYET MPOrPaMMBI BBITOJTHEHHBIX 3a/JaHUH.

n) CamocrosTenbHas paboTa BKIIOYAeT B ce0s: TEOPETUUECKOE OCBOCHHE JIEKIIMOHHOTO
Kypca, MPaKTUYECKOE BBINOJIHEHUE 3aJaHUM, MOJIrOTOBKY K 53K3aMeHy. Jljis BBIMOTHEHUS
CaMOCTOSTENbHOI paboThl 0OecIedrBaeTCs TOCTYI K MH(GOPMallMOHHBIM pecypcaM Kypca:

- MaTepuabl JICKIHM;

- yueOHUK «IIpakTHuKyM 10 MeTO/1aM MapauIeIbHbIX BEIYUCICHUNY;

- MAacCOBBIM  OTKpBITBIM  OHJIAWH-KYypC  «BBemenume B mapajuienbHOE
MporpaMmMupoBanue ¢ ucnosibzoBanueM OpenMP u MPIy;

- CIIMCOK BOIPOCOB I CAMOCTOSITENIbHOW INPOBEPKH 3HAHUU M IOATOTOBKH K
JK3aMEHY.

- CITMCOK JINTEPATYPHI, BKIIOYAOIINN yUCOHHKU W KHHUTH TI0 U3Y9aeMBIM B Kypce
BOIIPOCaM.

L{enb caMOCTOSTENEHOM PabOThI 3aKITI0YACTCS B TOM, YTOOBI MATUCTPAHTHI CTPEMHITUCH

K TIOMCKY M TOJYYEHHIO HOBOW HHQOpMAIMK, HEOOXOAMMOW [UIsi pEeUIeHUs 3a1ad C
WCIIOJIb30BAHUEM  SI3BIKOB BBICOKOTO YPOBHS M CO3JIaHUSI TPOTPAMMHBIX IPOJYKTOB,
MCIIOJIB3YIOIIUX BCE BBIYMCIUTENBHBIE PECYPChl BBICOKOIMPOU3BOIUTENBHBIX BBIUHMCIUTEIBHBIX
CHUCTEM, MHTErpallMi 3HAaHUM MPUMEHHUTEIIBHO K CBOCH 00JacCTH AESTEIbHOCTH, K OCO3HAHHIO
OTBETCTBEHHOCTH 3a MPHUHATHE CBOMX MPO(EeCCHOHANBHBIX pelIeHui; ObUIM CHOCOOHBI K
CaMOOOYYCHHIO U MTOCTOSSHHOMY MPO(ECCHOHATBHOMY CaMOCOBEPIICHCTBOBAHMIO. B pe3ynbrare
CaMOCTOSITENILHOTO HM3YYEeHHsI pPa3/IeJiOB JUCLUUIUIMHBL Yy CTYJEHTOB 3aKPEIUISIIOTCS HaBBIKU
BBIZICJICHUS] TJIABHOTO M BTOPOCTEIIEHHOTO, YCTAHOBJIEHHWE JIOTHYECKHUX CBSI3€H MEXKITY
DIIEMEHTAMHU TEMBbI, CTPYKTYPHUPOBAaHHUS pabOThI, KPATKOTO H3JI0)KEHHE OCHOBHBIX TOHATHUH,
MIPUHIIAIIOB, METO/IOB.

12. Ilepeuyens y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEpaTypa:

—Hemurornun C.A.  CpencrtBa nporpaMMUpOBaHus — JJII  MHOTONPOILIECCOPHBIX
BeIUMCIUTENLHBIX cucTeM. — CII0.: U3n-so CIIGIY, 2007. — 88c.

— AnToHOB A.C. TexHonoruu napamuiensHoro nporpammuposanuss MPI u OpenMP. M.:
Wzn-8o MI'Y , 2013 — 344 c.

— IIpakTuKyM 1O METO/IaM MapauIeTbHBIX BeIUUCICHHH : [yuebnuk] / A. B. CtapueHko,
E. A. lanunkun, B. U. Jlaesa, C. A. [Ipoxanos ; moxa pexn. A. B. Crapuenko; ToMmckuii roc. yH-T;
[ CynepkoMIbIOTEpHBIM KOHCOPIIMYM YH-TOB Poccuu]. — M.: 31-Bo MockoBckoro
yHuBepcurera, 2010. — 199 c. — URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000421177

— Manssko A.A. IlapamnenbHOe MporpaMMHUpOBaHHE Ha OCHOBE TexHosoruit OpenMP,
MPI, CUDA. M.: FOpaiiT, 2017 — 216c.

— bopeckos A. B., XapnamoB A. A., Mapkosckuii H. [1. u ap. [lapannenbHbie BEIUACTECHUS
Ha GPU. Apxurektypa u nporpammuas mogens CUDA. Mocksa: U31-so MI'Y, 2012 — 332 cTp.

0) IOMOJIHUTENbHAS JIUTepaTypa:

— JIuneB A. B. TexHOon0rnm napauiesbHOro NporpaMMHUPOBAHHUS IS IPOLIECCOPOB HOBBIX
apxuTekTyp : [yuebnuk] / A. B. Jlunes, /1. K. boronenos, C. U. bactpakos ; mox pen. B. II.
I'eprenst ; Hwxeropoackuit roc. yH-T uMm. H. W. JloGaueBckoro ; [CynepKOMITbIOTEPHBIN
KoHcopuuyM yHuBepcuteToB Poccun]. — M.: M3n-Bo MockoBckoro yH-Ta, 2010. — 148 c.


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

— Hemurorun C.A., Crecux O.JI. IlapannensHoe mnporpaMMHUpPOBAHUE IS
MHOTOTPOIIECCOPHBIX BEIYHCIUTENbHBIX cucTeM. CI16.: BXB - [TetepOypr, 2002 — 400 c.

— Boeomun B.B., Boesogun Bxa. B. Ilapamnensubie Bbrumcnenus. - CII6: BXB -
[TerepOypr, 2002. -608 c.

— BbIcoKonpou3BOUTENIbHBIE BhIUMCICHUS 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. Ocobennoctu amantamuu nporpamm mnmo GPU c ucmons3oBanuem
texunosorun OpenACC. Hosocubupck: PUL] HI'Y, 2016 — 33c.

https://www.nvidia.ru/docs/I0/130383/OpenACC.pdf

B) pecypchl cetn MIHTEepHeT:

— http://parallel.ru/

— http://www.netlib.org/blas/

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

— MaccoBblil OTKPBITHINA OHJIaHH-KypC «BBeneHue B napanieabHoe Tpo-rpaMMUPOBaHUE €
ucnoaszoBanueM OpenMP u MP»
https://www.coursera.org/learn/parallelnoye-programmirovaniye

— http://top500.0rg

— http://top50.supercomputers.ru

— Oobwepoccuiickas Cetp Koncynbrantllmtoc ChopaBounas 1mpaBoBas —CUCTEMA.
http://www.consultant.ru

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JTUIICH3NOHHOE ¥ CBOOOTHO PacIpOCTpaHsIeMOe MPOrpaMMHOE O0ecTIcueHuE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bxirouaer npuioxenus: 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);

— myOnmuyHO nocTynHble o0nayHbie TexHomoruu (Google Docs, AAnaexce quck u T.11.);

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

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

0) UH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DnexTpoHHbIN Katajor Hayunoit 6ubnuorexku TT'Y —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DnexTpoHHas oubnuoteka (penozutopuii) TI'Y —
http://vital.lib.tsu.ru/vital/access/manager/Index

14. MaTepuaibHO-TeXHUYeCKOe odecreyeHme

AynmuTtopun AJist IPOBEICHHS 3aHATHH JIEKITMOHHOTO THIIA.

AyouTopuM Ui TIPOBEICHHS 3aHSATHH CEMUHAPCKOTO THIA, WHAWBUAYaTbHBIX H
TPYTIIOBBIX KOHCYJBTANNH, TEKYIIEr0 KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTallly.

[TomerieHust 11 caMOCTOSITENNbHONW pabOThI, OCHAIEHHBIE KOMIIBIOTEPHONH TEXHHUKOW U
JOCTYTIOM K ceTh VHTepHeT, B AJIEKTPOHHYI0 HWH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpeay U K
MH()OPMAIIMOHHBIM CIIPaBOYHBIM crcTeMaM. JlocTyn Ha BerauciuTenbHbIi kiaactep TI'Y Cyberia.

OcHamenue ayautopuit 314, 316, 319:

MHTEpaKTUBHBII Ha0Op (mocka InterWrite, sxpan, 2 npoextopa EPSON) 16 kommbroTepoB;

CBOOOJHOE W IMIICH3MOHHOE MPOTpaMMHOE OOECTIeYeHHe: OIEepPAIlMOHHBIC CHCTEMBI:
Microsoft Windows 10; oduchsie u u3narenbckue naketsl: Microsoft Office 2013, MikTeX+
TeXstudiio, Libre Office; cpenctsa paspadorku mpunoxkenuii 1 CYBJ: Microsoft Visual Studio
2015, Delphi 2006 (s paboTsl ¢ 6a3amu nanHbIX - Borland Database Engine, Database Desktop),
Lazarus, PascalABC.NET, Intel Fortran Compiler 2015 (Parallel Studio), CUDA Toolkit 10.2,


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

IDE CodeBlocks, MinGW compilers (C, C++, Fortran), Qtcreator, cmake, python3 (anakonda3),
Visual Studio Code, R-lang, node.js, Pycharm, free pascal,

matematudeckue nakeTel: PTC Mathcad 15, Mathematica 8, Maple 15, Matlab R2015;
HaKeThl MaTeMaTUIECKON 1 rpadudeckoii 00padbotku nanubix: Golden Software Grapher, Golden
Software Surfer;

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

YTUIMTHI IS TOJy4YeHus ynanenHoro goctymna Winscp, Putty, Xming;

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

15. Undopmanus o paspadoTunkax

Crapuenko Anexcanap BacuibeBud, nokTop (u3HKo-MaTeMaTHUYECKUX Hayk, Kadenapa
BBIYMCIIUTEILHON MaTeMaTHKU U KOMITbIOTEpHOTO MojienupoBanuss MM® TT'Y, npodeccop;

JlaeBa Banentuna MiBanoBHa, kadeapa BEIUUCIUTENFHON MAaTEMAaTHKUA U KOMIIBIOTEPHOTO
mozaennpoBanuss MM® TI'Y, crapmmii npenogaBaTes.
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