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1. Ilesb U MUIaHUpYeMBbIe Pe3yJIbTATHI OCBOCHHMSA THCIUTIIHHBI

[{epr0 OCBOCHUS TUCIIATLINHBI SBISCTCS POPMUPOBAHUE CIICTYIOIINX KOMITCTCHITHH:

OIIK-1 CnocobeHn ¢opMynupoBaTh W peliaTh aKTyaldbHbIE M 3HAUYMMBIE MPOOIEMBI
MaTE€MaTHKH.

I[IK-1 CrnocobeH caMOCTOSATENhHO pelaTh HCCIeAOBAaTEIbCKUE 3a7aud B paMKax
peaM3aiyy HayIHOTO (HaAYyYHO-TEXHUIECKOT0, MHHOBAIIMOHHOTO) TTPOCKTA.

PesynpTaramMu 0cBOEHUS IUCHUIUTHHBI SBISIOTCS CIEIYIONINEe UHANKATOPHI TOCTHKECHUS
KOMIIETECHIINH:

HNOIIK 1.1 ®opmynupyeT MOCTaBICHHYIO 3aJady, IMOJIB3YETCS SI3BIKOM MpPeaMETHOU
obyacTi, 000CHOBAHHO BHIOMPAET METO/I PEIICHUS 3a/1auH.

UIIK 1.1 TIIpoBoauT wuccleqoBaHMs, HAMNpaBICHHbIE Ha pEIICHHE OTJCIbHBIX
HCCIIEIOBATENBCKUX 3aa4

2.3aaa4m 0CBOCHUSA TUCHHUIINHBI

— OcHOBHas 3a7a4a JUCHUIUTHHBI «TEXHOJIOTHH IMapajlieIbHOTO IMPOTPAMMHPOBAHUSIY -
IIOJITOTOBUTH MarCTPAHTOB K UCIIOJIh30BAHUIO TEXHOJIOTHIA MApaJLICIIEHOTO MTPOTPaMMHUPOBAHUS
Message Passing Interface (MPI), Open MultiProcessing (OpenMP) u Open Accelerators
(OpenACC) ans mpoBeleHHs HAay4HBIX HCCIEIOBAaHWM W pEUIeHHs MPUKIAJHBIX 3a7a4 Ha
KOMIIBIOTEPAX C MHOTOSJIEPHBIMU IIEHTPAIBHBIMU U IPpaQHUeCKUMU MPOIECCOPAMHU.

—Ocoboe BHUMaHHWE yhemsercs (OPMUPOBAHUIO 3HAHWUH O TpeIHA3HAYCHUSIX W
BO3MOXKHOCTSIX TEXHOJIOTHH MapaUIeIbHOTO IMPOTPAMMHPOBAHUS JIJII MHOTOITPOIIECCOPHBIX
cUCTEM ¢ o0IIel U pacTpeIe]ICHHON MaMsThIO.

— OBnajicHue HaBBIKAMH Pa0OTHI HA MHOTOIPOIIECCOPHOMN BBIYHCIUTEIBHON TEXHUKE.

3. MecTo AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOH POrpaMMBbI

Hucuunnuna otHocutes K broky 1 «lucuumimnaa (MOgyn)y.
JlucuuninuHa OTHOCHTCS K 4YacTh 00pa3oBaTeNbHON mporpammel, (Gopmupyemon
YYaCTHHUKaMU 00pa30BaTEIbHBIX OTHOIIECHUH, TIpeIaraeTcsi 00y4aronmmMcst Ha BEIOOD.

4. Cemectp(b1) ocBOeHMS U GopMa(bl) IPOMEKYTOUYHON ATTECTALMH MO AUCHHUILINHE

IlepBblit cemecTp, 9K3aMeH

5. BxoaHble TpeOOBaHMS 1JIsl OCBOEHUS THCIUTIIHHBI

Jlist yCHemHoro 0OCBOCHHS AUCIUIUINHBI TPEOYIOTCSI KOMIIETEHIINH, COPMHUPOBAHHBIC B
X0l OCBOCHHsI 00pa30BaTEeIbHBIX MPOTrPaMM HPEANIECTBYIONIETO YPOBHs 00pa30BaHusI.

6. SI3bIk peanu3zanuu

Pycckuit

7. O0beM TUCHUILIHHBI

OO61as TpyA0EMKOCTh AUCHUIUIMHBI COCTaBIsET 6 3.€., 216 4acoB, U3 KOTOPBIX:
-JeKuuu: 32 4.
-IIPaKTHUYECKUE 3aHIATHS: 32 4.
B TOM YHCJIE MTpaKTUUecKas nmoaroroska: 0 4.
O06beM caMOCTOSATENBHON pabOThI CTYICHTA ONIPeAeNieH YYCOHBIM IIIAHOM.

8. Coaepixkanue TUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tema 1. Beenenue.



[TapannensHoe NpPOrpaMMUPOBAHHE C HUCHOJb30BaHMEM craHaapra MPI. OcHoBHble
nonstust MPI. bazoBbie Tunel nanubix. O0mue Gynkuun MPI.

Tewma 2. JIByXTOUYeHYHBI OOMEH COOOIICHHUSIMHU.

brokupytromue QyHkMM nepenaud U mnpuemMa COOOIMICHHUN. 30HAUPYIOIMINE (YHKIIHH.
OYHKIIUA COBMEIIEHHOTO M 3aMelarniero oomena. OyHKiuu nprueMa u nepeaayu cooOmeHui
0e3 6mokupoBkH. OYHKIMH MPOBEPKH 3aBEPIICHUS OOMEHOB.

Tema 3. KonnekTuBHBIN OOMEH COOOLICHUAMHU.
upokoBeniatensHas paccbuika. OyHKIUM cOopa U pacnpeneiaeHus JaHHbIX. OyHKIUU
PEeNyKIMH U CKaHUpOBaHUs. BekTopHble PpyHKIIMM cOOpa 1 pacnpeaeneHus JaHHbIX.

Tema 4. YnpaBineHne KOMMyHHKaTOpaMH.
@YHKINUK CO3JaHUsl TPyNN MPOLECCOB M KOMMYHHMKAaTopoB. (DYHKINH AEKapTOBOU
TOTIOJIOTUH U TOIIOJIOTHH rpada.

Tewma 5. [Ipon3BOaHBIE TUIIBI JAHHBIX.
QYHKINN CO3/IaHUSI U PETUCTPALMU ITPOU3BOAHBIX THUITOB JaHHBIX. DyHKIIMK YIIAKOBKH U
pPacCIaKOBKU JaHHBIX.

Tema 6. O630p Texnomorun Open MultiProcessing.
Pabota na xmacrepe TI'Y. Habop Tecta mporpaMmebl, €e KOMIIJISIHS 1 3aIlyCK Ha CUET B
ouepeb.

Tema 7. Jupextusel OpenMP

®dopmart, 06JaCTH BUAUMOCTH, TUIIBL. Onpeienienne napauiebHON 00J1acTH, yIpaBieHue
oOmacTeio BUAMMOCTH. PacmpeneneHue BBIUMCIEHUN MexIy moTokamu. Omneparus peryKIHH,
CUHXPOHHU3ALIMSL.

Tema 8. bubnuoreka gpynkunit OpenMP. IlepemenHbIe OKpYKEHUS.

Tewma 9. O630p Texnonorun Open Accelerators.
Crannapt OpenACC, AMPEKTUBBI NMapajIeIbHOTO BBIOJIHEHUS, YIPABICHUS JaHHBIMH,
MPOYNE TUPEKTUBBHI.

9. Tekymuii KOHTPOJIb MO0 IUCIUIITIHHE

Texkynuil KOHTPOJb IO AUCIUIUIMHE MPOBOJUTCS ITyTEM KOHTPOJS IOCEHIAEMOCTH,
BBITOJIHEHHS MHAMBHUYaJIbHBIX 3aJJaHUN U (PUKCcUpYeTCs B popMe KOHTPOIbHON TOUKHM HE MEHee
OJIHOTO pasa B CEMECTP.

10. ITopsiaok npoBeieHUsI U KPUTEPHUH OLCHUBAHUS NPOMEKYTOYHOM aTTecTalluu

DK3aMeH B IEpBOM CEMECTpe IMPOBOJAUTCS B MUCbMEHHOW ¢(opme 1o Ouieram.
DK3aMEHAIIMOHHBIN OUJIET COCTOUT U3 JIBYX BOIPOCOB:

BOIIPOC | - MO TEXHOJIOTHH MMapaJuIeIbHOTO MTporpamMmmupoBanus MPI;

Bonpoc 2 - no texnosornu OpenMP.

[IponomxkuTenbHOCTh SK3aMeHa 1,5 yaca.

[IpuMepHBIil mepeyeHb TEOPETUYECKUX BOIIPOCOB
1. Tomomorusi rtpada. DyHKIUSA CO3MaHUS KOMMYHHKAaTopa C TOIOJOTHeH Trpada.

BcnomorarensHble GyHKINU.
2. OcHoBHbIe TOHATHUSA TexHOJ0ornH OpenMP.



3. JlekaproBa Tonosorus. @yHKuusa co3aHusi KOMMYHHKATOpa ¢ JEKapTOBOM TOMOJIOTHEH.
OyHKIMS pacileryIieHusl 1eKapToBOM pemeTku. BcnomorarenbHble QyHKINY.

4. Mopenb ganneix. O61mue 1 JoKaidbHbIe nepeMeHHsie OpenMP.

5. TlpousBoaHble THUMBI JAaHHBIX. @DYHKIMM — KOHCTPYKTOPHI IPOU3BOJIHBIX THIIOB.
Perucrpanus u yaaneHue Npou3BOAHBIX THUIIOB.

6. Cunxponuszanusa B OpenMP.

7. bnoxupyromuii aByxTodeuyHbIH oOMeH. DyHKIMM mnepenaun cooOmieHus. DyHKIUSA
npuemMa coOOIICHUSI.

8. Hupextussl OpenACC 11 mapauieIbHOTO BBITOJIHEHUS. 3aJJaHue TUIa Napajuiesin3mMa B
nupekTuse loop.

9. KomnekTuBHbIE B3aUMOAEUCTBUS TTpolieccoB. CUHXPOHU3ALMS POLIECCOB.

10. Kimroun aupextussl for OpenMP.

Pe3yJIBTaTBI OK3aMC€Ha ONIPCACIIAOTCA OLICHKaMH «OTJIUYHO», «XOpOoLIo»,
«YOOBJICTBOPHUTECIBHO», «KHCYJAOBJICTBOPHUTCILHO).

HpI/I OTBCTC Ha BOIPOCBI OHLCHUBACTCA IIOJIHOTA, TOYHOCTb, JIOTUYHOCTH U
APTrYMCHTUPOBAHHOCTD MU3JIOKCHUS MaTCpHraa. Cucrema OLICHUMBAaHHA OTBETA HA TCOPCTHYCCKUC
BOIIPOCHI 1aHAa B Ta6J'II/II_Ie 2.

Ta6ﬂui4a 2. Cucmema Kpumepues npu OyeHuearnuu omeemoes Ha 60npocsvl IK3amMera

Ornenka
Kputepun cooTBeTcTBHS
CTyAeHT MOJIHO, YETKO U JIOTUYHO M3JIaraeT MaTepuall mpeajiaraeéMoro Ha OTIIHYHO
3a4eTe BOMpoca
OTBeT HE ABJIAETCS MMOJHBIM, HO M3J10’KEHHAS YaCTh JOTMYECKH HE XOpOLLIO
MIPOTHBOPEYNBA U M3JI0XKEHA SICHO M TIOHSATHO.
OTBeT ABISIETCS HETIOIHBIM, H3JI0’KEHIE HOCUT IMOBEPXHOCTHBIA XapakTep,

YIOBIETBOPUTEIHHO
JIOTUYECKH POTHUBOPEYHBO, HO MOHSITHO.
HenonHelit Iornuecky MpoTUBOPEUUBBIN HEJOKA3aTEIbHBIA OTBET WU OTBET
HEYAOBJIETBOPUTEIHLHO

OTCYTCTBYET I10 CYyTH.

11. YuyeOHo-MeTOANYECKOE 00€ecTIeueHue

a) DJEKTPOHHBIA YU4EOHBIN KypC MO AUCIHUIUIMHE B AJIEKTPOHHOM yHHBepcutete «IDoy -
https://Ims.tsu.ru/course/view.php?id=25412
0) OnleHOUHBIE MaTEepHalbl TEKYIIETO KOHTPOJIS W MPOMEKYTOYHOW aTTECTAIH II0
mucturmuae (https://www.tsu.ru/sveden/education/eduop/)
B) Ilnan nmpakTHuecKkux 3aHATUHN MO JUCLMILIUHE:
PaGora na xnacrepe TI'Y. Habop Tecta mporpamMmbl, €€ KOMIWJISIHS U 3aIIyCK HA CUET
B ouepe/p.(2 yaca)
brokupytoiue GyHKIMY nepeaayu u npuema cooOmienuii.(4 yaca)
HlupokoBemarenbHas pacchuika. DyHkmum cOopa W pacnpeneneHus JaHHBIX.
OYHKINH PEAYKIUU U CKaHUPOBaHus. (4 vaca)
OYHKIWU CO3/IaHU KOMMYHHKATOPOB.(2 vaca)
OyHKIMK JeKapToBoi Tononoruu. OyHkuuu Tononoruu rpada.(4 yaca)
OYHKIMH CO3/aHUS U PETUCTPAIIMH TIPOU3BOIHBIX TUTIOB JaHHBIX. DYHKIIMH YITAKOBKU
Y PAacTaKOBKH JIaHHBIX.(2 Yaca)
HupextuBsl  OpenMP, ¢opmar, oOmactu Bumumoctd, Tunbl. OmpeneneHne
napasuieNbHOM 0051acTH, yrpaBlieHue 001acTbi0 BUIUMOCTH. (2 yaca)
HupextuBsl OpenMP, pacnpeneneHue BblUMCICHUM Mexay notokamu. Onepanus
peaykuuu. (4 yaca)
Hupextussl OpenMP, cunxponuzanus. (2 yaca)



Peanuzanus TtectoBelx 3amaHuil mo jaupektuBaM OpenACC nans mapaienbHOro
BBITIOJTHEHUS KOZIOB | nepenadeit nanapix mexay CPU u GPU. (6)

r) IlpakTnueckue 3aHATHS NPU3BAHBl 3aKPENUTh 3HAHUS MAruCTPaHTa 0 OTAEIbHBIM
paszenaM Kypca, IPUBUTh UM HaBBIKM CBOOOJHOTO BIIAJIEHUS TEXHOJOTHSIMH MapaieIbHOro
IPOrpaMMHUPOBAHUSA M  Pa3BUTh aITOPUTMUYECKOE MblIUIeHHE. Ha mnpakTHUueckux 3aHATHAX
oOydaromuiicss ~ pa3paOaThlBaeT aJIrOpUTMbl PEIIEHUS 3a/4ay, COCTABIAET MPOTPaMMBbl C
UCIIOJIB30BAaHUEM NAapaJlIeNIbHOM TexHosoruu nporpammuposanust MPI, OpenMP, OpenACC Ha
A3bIKe MporpaMMupoBanusi C++ 1 TECTUPYET MPOrpaMMbl BBIITOJIHEHHBIX 3aJaHUi.

1) CamocrosiTenbHas paboTa BKIIIOYAET B ceOs: TEOPETUYECKOE OCBOCHHE JIEKIIMOHHOTO
Kypca, NpaKTHYeCKOEe BBIMOJIHEHUE 3aJaHMi, MOArOTOBKY K JK3aMeHy. /I BBINOJIHEHUs
CaMOCTOSTENIbHON paboThl o0ecrieynBaeTcs AOCTY K MH()OPMAIIMOHHBIM pecypcaM Kypca:

- MaTepHaIbl JIEKIH;

- yueOHUK «IIpakTHKyM 10 METOZaM NapajieIbHBIX BBIYMCICHUN;

- MAacCOBBIM  OTKpBITBIM  OHJAWH-Kypc  «BBenenme B mapaienbHoOe
nporpammupoBaHue ¢ ucnoisibzopanueM OpenMP u MPIy;

- CIIMCOK BOMNPOCOB JI CaMOCTOSITEIBHOW IPOBEPKH 3HAHUM M MOJITOTOBKH K
JK3aMEHY.

- CIIMCOK JIUTEPATypbl, BKIIOYAIOIMINUNA yYeOHUKM M KHUTH MO M3y4aeMbIM B Kypce
BOIIPOCAM.

Lenb camocTosTENbHOM pabOTHI 3aKITFOYAETCS B TOM, YTOOBI MarCTPaHThl CTPEMIIINCH

K TOHCKY W TOJYYeHHIO HOBOM HH(pOpManuu, HEOOXOAMMOHM [UIsl pelleHus 3agad ¢
WCIIOJIb30BAHUEM  SI3IKOB  BBICOKOTO YPOBHSI U CO3JaHUSl TMPOTPaMMHBIX IPOAYKTOB,
UCIIOJIB3YIOUINX BCE BBIYMCIUTENBHBIE PECYPCHl BBICOKONPOU3BOAUTEIBHBIX BBIYUCIUTEIbHBIX
CUCTEM, MHTErpaluy 3HAHUN MPUMEHUTENBHO K CBOEH 00sacTh AESITeNbHOCTH, K OCO3HAHMIO
OTBETCTBEHHOCTH 3a MPHHATHE CBOMX NPO(PECCHOHANBHBIX peIIeHUi; ObLIM CHOCOOHBI K
CaMOOOYYEHHIO U MTOCTOSSHHOMY NMPOo(ecCHOHAIbHOMY CaMOCOBEPIIEHCTBOBaHMIO. B pe3ynbrarte
CaMOCTOSITEJIBHOTO HW3YYEHMsI Pa3/eloB JUCLUUIUIMHBL y CTYJIEHTOB 3aKPEIUISIFOTCS HaBBIKU
BBIJICJICHUS! TJIABHOTO U BTOPOCTENEHHOT0, YCTAaHOBJIEHUE JIOTHUYECKHX CBSI3€H Mexay
JJIEMEHTaMU TEMbI, CTPYKTYpPUPOBaHUS pabOThl, KPAaTKOTO H3JI0KEHHE OCHOBHBIX MOHSATHH,
MPUHLIMIIOB, METOJIOB.

12. Ilepedyenn y4eOHOI auTEepaTypsl U pecypcos cetn UHTEepHeT

a) OCHOBHas JIuTepaTypa:

—Hemurorun  C.A. CpeactBa mporpaMMUpOBaHusi JUIsi  MHOTOIPOLIECCOPHBIX
BeIUHCINTENLHEIX cucTeM. — CII0.: U3a-Bo CIIOI'Y, 2007. — 88c.

— AnToHOB A.C. TexHonoruu napamiensHoro nporpammuposanus MPI u OpenMP. M.:
N3n-so MI'Y , 2013 — 344 c.

— IIpakTuKyM 1O METOAaM MapajiebHbIX BhIUncaeHui : [yuebnuk] / A. B. CtapueHko,
E. A. lanunkun, B. W. Jlaesa, C. A. [Ipoxanos ; moxg pen. A. B. Crapuenko; ToMmckuii roc. yH-T;
[CynepkoMmnbroTepHBIN KOHCOpLMYM YH-TOB Poccun]. — M.: U31-Bo MockoBckoro
yHuBepcureta, 2010. — 199 ¢. — URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000421177

— Manssko A.A. IlapamnenpHOe TporpaMMHUpOBaHHEe Ha OcHOBe TexHosoruit OpenMP,
MPI, CUDA. M.: FOpaiit, 2017 — 216c.

— bopeckos A. B., XapnamoB A. A., Mapkosckuii H. JI. u np. [TapaistenbHble BBIYUCTECHUS
Ha GPU. Apxurekrypa u nporpamMmmHas mozeinb CUDA. Mocksa: 3a-so MI'Y, 2012 — 332 ctp.

0) IOMONHUTENIbHAS JIUTepaTypa:

— JIuneB A. B. TexHonoruu napamuieabHOro IpOrpaMMHUPOBAHMS IS IPOLIECCOPOB HOBBIX
apxuTektyp : [yuebnuk] / A. B. Jlunes, /1. K. boronenos, C. U. bactpakos ; mox pen. B. II.
I'eprenst ; Hwxeropoackuii roc. yH-T mMm. H. W. Jlo6aueBckoro ; [CymnepKkoMIbIOTEpHBIN
KOHCOpuuyM yHHuBepcuteToB Poccun]. — M.: M3n-Bo MockoBckoro yH-Ta, 2010. — 148 c.


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

— Hemurorua C.A., Crecuxk O.JI. IlapamnensHoe NporpaMMHpOBaHUE U
MHOTOTIPOIIECCOPHBIX BRIUUCTUTENBHBIX cucTeM. CII16.: BXB - IletepOypr, 2002 — 400 c.

— BoeBoaun B.B., Boeonun Bin. B. Ilapamnenshbie Beruucnenus. - CII6: BXB -
[TerepOypr, 2002. -608 c.

— BBICOKONIPOM3BOAUTENIbHBIE BBIYMCIIEHUs HA Kiactepax. Tomck: M3n-so Tom. YH-Ta,
2008. — 198 c. http://math.tsu.ru/sites/default/files/mmf2/e-resources/parallel.pdf

— Pomanenko A.A. OcobGennoctu amantanuu nporpamm no GPU ¢ ucnonbszoBanuem
texHonoruu OpenACC. HoBocubupck: PULL HI'Y, 2016 — 33c.

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

B) pecypchl cetu HTEepHET:

— http://parallel.ru/

— http://www.netlib.org/blas/

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

— MaccoBblIif OTKPBITBIN OHJANH-KYpC «BBeneHue B mapamuienbHOe MPO-TpaMMUPOBaHHUE C
ncnonszoBannem OpenMP nu MPI»
https://www.coursera.org/learn/parallelnoye-programmirovaniye

— http://top500.org

— http://top50.supercomputers.ru

— Oobmepoccuiickas  Cetb  Koncynbrantllmoc CrnpaBounass mpaBoBas —CHCTeEMa.
http://www.consultant.ru

13. Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOT M

a) JIMIIEH3UOHHOE U CBOOOTHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: nmaket nporpamm. Bxitouaet npunosxkenusi: 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);

— myOnnyHO foctynHble o0naunble TexHonoruu (Google Docs, SIHaeke AuCK U T.11.);

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

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

0) nHpOpMaIMOHHBIE CIIPABOYHBIC CHCTEMBI:

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

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

14. MaTepnanbHO-TeXHHYECKOe o0ecredeHue

AynmuTopun AJist IPOBEICHHSI 3aHATHH JIEKITMOHHOTO THIIA.

AynuTopuM JUIs TPOBEACHUS 3aHATHUH CEMMHApPCKOTO THIA, HHIUBUAYaIbHBIX U
TPYIIIOBBIX KOHCYJIBTANH, TEKYIIET0 KOHTPOJIS U TIPOMEXYTOYHON aTTeCTallny.

[TomereHust UIst cCaMOCTOSITENIHONW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYTIOM K ceTh MHTepHeT, B AIIEKTPOHHYI0 WH(GOPMAIMOHHO-00pA30BaATEIbHYIO Cpeoy U K
MH(OPMAIMOHHBIM CIIPaBOYHBIM crcTeMaM. JlocTyn Ha BeranciutenbHblii kinactep TT'Y Cyberia.

OcHnamenue ayguropuit 314, 316, 319:

MHTEepaKTUBHBIN Habop (Hocka InterWrite, skpaH, 2 npoexkropa EPSON) 16 xoMIbioTepoB;

CBOOOMHOE ¥ JHIEH3MOHHOE IPOTpaMMHOE OOECIeYeHHe: OINEPAI[IOHHBIE CHCTEMBbI:
Microsoft Windows 10; oducuble n nznarensckue naketsi: Microsoft Office 2013, MikTeX+
TeXstudiio, Libre Office; cpenctsa paspabdorku npunoxxenuit 1 CYBJl: Microsoft Visual Studio
2015, Delphi 2006 (1t paboTs! ¢ 6a3amu ganHbIX - Borland Database Engine, Database Desktop),
Lazarus, Pascal ABC.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;

MatemaTtuueckue makeTsl: PTC Mathcad 15, Mathematica 8, Maple 15, Matlab R2015;
MaKeThl MaTeMaTH4ecKol U rpaduueckoit 00padotku nanHbix: Golden Software Grapher, Golden
Software Surfer;

MAKETHI JIJIS PEIICHHsI 3a]1a4 BEIYUCIUTEIbHON TuapoauHaMuku: Ansys 17.2, Fluent 6.3 +
Gambit;

YTWINATHI TSI TOJTYYeHHS yaalleHHoro qoctymna Winscp, Putty, Xming;

yrunutel 7zip, Adobe Acrobat Reader, DjVu Reader, Far manager, Mozilla Firefox,
Notepad—++.

15. Uupopmanms o pa3padoTyukax

Crapuenko Anekcanap BacunbeBud, MOKTOp (DM3HKO-MaTeMaTHUECKHX Hayk, Kadeapa
BBIYUCIIUTEIILHON MaTEMaTUKH  KOMIIbIOTEpHOTO MoaenupoBanuss MM® TI'Y, npodeccop;

JlaeBa Banentuna MiBaHoBHa, kadeapa BEIUUCIUTENFHON MaTEMAaTUKNA U KOMIIBIOTEPHOTO
moaenupoBanuss MM® TT'Y, crapmuii npenoiaBaTeb.
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