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PA3AEJI 1. AuHOTAUUSI

1.1 KpaTkasi xapaKTepHCTHKA A1aHHOM AHCHHIUIMHDI, ee 0C00eHHOCTH
Jucuunnuna «IlapasienbHble BHIYHCIEHUS B MEXAHHMKE CIUIOLIHBIX cpeny
OTHOCHTCS K BADUATUBHOH 4acTH OJ10Ka | M ABNSETCS AMCHHUINIMHON MO BBIGOPY
acnupanToB 1pu ocBoenud OOII BO no manpasnenuro noarorosku 01.06.01 —
«Martematika M  MeXaHHKa», HampaBleHHocTh «01.02.04 — Mexanuka
Ie(pOopMHPYEMOTro TBEPIOro TEIay.
Ces3b ¢ npeamIecTBYIOMMMH AHCHHITHHAMH
Kypc npenmnonaraer Hannuue y acupaHTOB 3HAHHI 1O BBICIIEH MaTeMaTHuKe,
YPaBHEHHUAM MaTeMaTHYECKON (QU3MKHU, TUHEHHON anrebpe, YHCICHHBIM METOIaM
B MexaHMKe ¥ o0med ¢usuke B 00bEMe MpPOrpaMMbl  BBICIIETO
npodeccHoHaTBEHOr0 00pa3oBaHMUS.

CBs3b ¢ nocaeAyOMMMHA AMCHHITHHAMH
3HaHMS M HABBIKH, NOJydYCHHbIC ACIUPAHTAMH NPHM HM3yYCHHH AAHHOI'O
Kypca, HeoOXOHMMbI @pH IOATOTOBKE M HANMCAHWUH JHCCEPTALUH IO
cnenuanbHoctH 01.02.04 — Mexanuka nepopMupyeMoro TBEpAOro Tena.

Ilesin M3y4YeHMs! AMCUMIIMHBI: 3HAKOMCTBO aCIMPAaHTOB C HOBBIM GYpHO
pa3BUBAIOLIMMCS HalpaBJIeHHEM BBIUUCIIUTENLHBIX TEXHOJIOTHiA -
IIporpaMMHupOBaHUEM 1 ﬁapaﬂHeHBHLIX BBIYHCIIMTCIIBHBIX CHCTEM,
(GopMupoBaHue 06a3oBBIX IpeACTaBIEHHH 00 0COOEHHOCTSIX pa3paboTKu
MapajlyIeIbHBIX BAPHAHTOB YHCIEHHBIX alTOPUTMOB NI HHUX, HX CTPYKTYpE |
cnocobax uX pa3paboTki H obecredeHus >PpQPEKTHBHOCTH B NPHMEHEHHH K
3a7la4aM MEXaHUKH CIUIOIIHBIX Cpel, GH3MKH U TexHUKH. Kypc sBnsgercs
MEXIUCHUIIIMHAPHLIM, ONHUpaeTcs Ha 0a30Bble TOHATHS M KOHIEMIHH
nporpaMMHUpPOBaHUA U YHUCICHHBIX METOOOB MEXaHUKH CIIJIOLIHBIX Cpen.

3agaun JMCUMIUIHHBL:

* H3y4Y€HHE
- apajuleIbHbIX BhIYUCIUTENBHBIX cucteM (IIBC), ux paszputus,
COBPEMEHHOI'0 COCTOSIHHUS U CIIOCOOOB KiacCHHUKAIHH;
- OCHOBHBIX TEOPETHYECKHX MOHATHH M  NPHHLUMUIOB, Ha KOTOPHIX
OasupyroTcst  pyHKIHOHMpoBaHue coBpemenHbIX I[IBC m  paspaGorka
napajyieIbHbIX BBIYMCIUTEIbHBIX aITOPHTMOB;
- MCETOAOB H CpPEACTB AOCTHXKCHHSA BBICOKHX SQ)(beKTI/IBHOCTH H Ka4deCTBa
HapajyieIbHbIX alrOPUTMOB  JUISL Pa3NIMYHBIX THUIIOB 3a1a4 MEXaHUKU
CIJIOLIHBIX Cpel U APYrux o0nacTeid GU3MKH;

* (hopMupOBaHHE YMEeHHSA H (POPMHPOBAHHE HABBIKOB
- MeroJaMH M IpueMaMu nporpammupoBanus s [IBC ¢ yuetom
ocoOeHHOCTeH pa3pabOTKH  MapajUIeNbHBIX adrOPUTMOB Ui 3ajad
MEXaHMKH CILIOLIHBIX Cpel] U APYTUX obnacteil pu3uku
- MeToOAaMUu OLICHKH 3(b¢)eKTI/IBHOCTI/I u Ka4deCTBa IIapallJICJIbHBIX

BBIYUCIIMTEIIBHBIX aJITOPUTMOB U C11oco00B MX MOBBIIIEHNS



1.2 TpeGoBaHus K pe3yJbTaTaM 0CBOCHHS JHCLHHILIHHDI

Kommerenuun acmupanTa, GopMHpyeMble B pe3ynbTaTe OCBOEHHS

JUCIHHUITIIUHBI ((HapaJIJIeJIBHBIC BBIYHCJIICHUSA B MEXAaHUKE CITIJIOIIHBIX cpemn:

Kox Conepixxanue

[IK-2: CrnocoOHOCTh mONMyYaTh YHCIEHHBIE M  aHAJIHTHYECKHE
pelIeHUsT KpaeBbIX 3afa4 JAJsd I[POrHO3a IIOBENEHUS
HeOpMUPYEMBIX TBEPABIX TEN PAa3IMYHOM HPUPOMIHI npH,
pa3Ho00Opa3HbIX BO3AEUCTBUAX |

[IK -3: CriocoGHOCTE aHANMM3UPOBATh U (HOPMYITMPOBATE CBA3H MEXTY
CTPYKTYpOH MAaTepHajoB, XapaKT€POM BHEIIHMX BO3,H€I>'ICTBHI>'I‘
H MpoleccaMu Ae(GopMUPOBaHHS U Pa3pyLIECHHS

IIK -4: CrocoOHOCTE MPOBOAMTE MOJIEIUPOBAHME TEXHOIOIHYECKUX
' npobneM  1eQOpMHUpPOBaHHS W  paspylleHHsd, a TaKKe
NpeaynpexaeHUsT HENOMyCTUMBIX AehopMaluil W TPEUIUH B
‘KOHCprKHI/IHX pasIMYHOro Ha3HaYeHHUs ‘

B PE3yJIbTaTC U3YYCHUSA JUCLHUIIJIMHBI aCIIMpaHT JdOJDKEH:

® 3HATH:
- METOJOJIOTHIO, KOHKPETHBIE METOABI U IIPUEMBI aHalau3a CBSI3H MEXIY
CTPYKTYPOH MaTepHasoB, XapaKTepOM BHEUIHMX BO3JEHCTBUU M MpoleccaMu
1e(DOPMHUPOBAHMS U pa3pyIICHHS;

- COBPEMCHHbIE€ METOABl MOZIEIUPOBAHUS TEXHOJIOTMYECKHX TMpobiemM
ne(hOpMHUPOBaHUS U pa3pyIleHHs, a TaKXKe MPEeAYNPeKICHHs HEHAOMYCTUMBIX
nehopManuil ¥ TpeUUH B KOHCTPYKIMAX Pa3THIHOTO Ha3HAYEHHS.

yMeThb:

- CTAaBUTh 3a7a4y U NPOBOAUTH YKCIIEHHbIE U aHAJUTUYECKUE UCCIIEIOBAHUS
KpaeBbIX 3a4a4 Ui IIPOrHO3a MOBEACHUs AeQOPMUPYEMBIX TBEPIBIX TeEJ
Pa3IM4YHOM NIPUPOJBI IPU PA3HOOOPA3HBIX BO3/IEHCTBHSX;

- INPHUMEHATh TEOPETUYECKHME 3HaHMA M0 MeTojaM cOopa, XpaHEeHHs,
00paboTku U nepenadyu HHGOPMaIUU

- CTaBUThb U pellaTh 3aJadyy O CBSI3U MEXIAYy WU3MEHEHUEM CTPYKTYpBI
Marepuana U 0COOEHHOCTSMH Tporecca 1ehOpMUPOBAHUS U pa3pyILIEHUS;

- CTaBUTh 33Jadyy M IPOBOJUTH aHAU3 TEXHOJOTUYECKHUX MPoOIeM
AeOpMUPOBaHMST M paspylleHHs, IPOrHO3UpPOBaTb  OCOOEHHOCTH
BO3HHUKHOBEHHUS U DpACOPOCTPaHEHHUS TpeUUH B KOHCTPYKUHOHHBIX
Marepuaax.

@opMbI padoThI CTYIEHTOB

AyIII/ITOPHBIe 3aHATHA: JICKIIUHU, IIPAKTUYECCKHUE 3aHATHUA.
CamocTosiTennHas pa60Ta: H3Y4YCHHE TEOPETHYECKOro MaTepuaiaa, moAroToBKa

pedepara.



1.3 Buabl KOHTpOJIs.

Pabouast nporpamMma TUCIMIUTHHEEI IPeyCMaTpUBaeT TeKYIIUil KOHTPOIb B hopMe
YCTHOTO OIpOCa IO OKOHYAHHM Pa3/eNIOB AUCHHILIMHBI, HTOIOBBLIH KOHTPOJIb B
dopme nuddepeHnUpOBaHHOrO 3a4eTa, KOTOPHIH BBICTABISIETCS MO MTOraM
NPOBEAEHHOTO IPOMEKYTOYHOI0 KOHTPOJISI M CAMOCTOSATENIBHOM PaGOTHI.

PA3JIEJI II. ITacnopT ¢oHAa OLEHOYHBIX CPEACTB
no aucuunaune (moaysio) «IlapanenbHpie BoIYHCIEHHS] B MeXaHHKe
CINIOLUIHBIX cpea

No KonTponupyemeie Haumenosanue Kox koutpompyemoit
/1 pasesl (TeMsl) OLIEHOYHOTO cpeacTBa’” KOMIIETEHIIHH
JTUCLIATLINHBI (MO,Z[yJ'I}I)*

1 | Pa3zgen 1: BBenenne B Bompocs! qia yetaoro | I1K-2, ITK-3, ITK-4
napaJjijieibHbIe ormpoca
BBIYHCJIHTE/bHbIE
CHCTEMbI

Tema 1.
HcTopuueckuii 0630p
OCHOBHBIX UIIEN U
METOJIOB, CIIOCOOBI
KJIaccu(pUKaLuu
napajuJieabHbIX
BBIYHMCIIUTENIEHBIX CHCTEM.
Mertons! pazpabotku u
CII0COOBI MPEACTaBIICHHUS
napajuiesbHbIX
BBIYHMCIIATEIIbHBIX
aJIrOPUTMOB.
AJITOpUTMHUYECKHUE
npo6JieMbl apaijienu3ma
XapaKkTepUCTUKHU U
IOKa3aTeNld KauecTBa
napauieTbHbIX
BBIYMCIIATENIbHBIX
aJIrOPUTMOB. 3aKOHBI
Ampana.

Tema 2. Mogudukauus Bompocs! mnst yeraoro | I[IK-2, T1K-3, [1K-4
SA3BIKOB omnpoca
[IpOrpaMMHUAPOBAHUS IS
InmapajijieJIbHBIX
BhIUKCIeHU. CUCTEMBI
napajieJIbHbIX
BBIUMCIIEHUH.




Paznean 2.

Tewma 3.

OcHOBHEIE LIETH U 331249l
pa3paboTKu, GYHKIHH U
KOMIIOHEHThI OMOJIHOTEKH
MPL.
IIporpammupoBaHue Ha
ocHoBe MPI. Toueunkslie
B3aUMOJIEUCTBUS, IPHEM
U nepefaya cooOIeHuH.
KonnextuBHbI 00MeEH
JaHHBIMH U
pacrpeaeneHHbIe
onepauuu B MPI. ['pynmsr
Y TOIIOJIOTHUH MPOLIECCOB B
MPI. PazpaboTka

Bomnpocs! anst yerHoro
ompoca

IIK-2, I1IK-3, TTK-4

nporpamm Ha MPIL.

Tema 4. Bonpocsr ais yctioro | I1K-2, TTK-3, TIK-4
CucreMsl napajuieIbHOTO | OIpoca

IpOrpaMMHUPOBaHU,

oTimuHele oT MPI: PVM,
OpenMP, CUDA u np.

Pa3znen 3. Cpencrpa
napasjieJibHOro
nporpaMMHPOBAHHS
aas kaacrepos PC

Tema 5.

Knacreps! I1IK u pabouux
CTaHIIUU KakK
[IEPCIEKTUBHBINA BU
[1BC. Ocobennoctu
peanu3anuu u
nporpamMmmupoBanusi MPI
U JIPYTUX CUCTEM
napajieJI-HOTO
IIPOrpaMMUPOBAHUS IS
pa3IMYHEIX IIaTGOPM.

Bormnpocs! aJist ycTHOTO
orpoca

I1K-2, T1K-3, [IK-4




3HaKOMCTBO U pabora ¢
6aszoBem [10 kiacrepa
UMCC YpO PAH u
cpenou mpo-
rpaMMHPOBaHHMS Ha
ocHoBe MPI. Crioco0bI
aBTOMaTHYECKOI0
pacnapauieTMBaHus
[IpOrpaMM Ha OCHOBE
aHaJIn3a CTPYKTYPBI
asroputMa. bubnuorexu
napasuleNbHbIX IPOorpaMM
Ha ocHOBe MPI.

Tema 6.

bubnuorexkn
napajuleJIbHbIX IporpaMm
U CpeICTBa
aBTOMAaTUYECKOTO
pacnapasuieJIMBaHus Ha
ocHoBe MPI u gpyrux
cuctem («HOPMAy,
OpenMP, CUDA, u ap.).

Bompocsr 11s ycTHOTO
orpoca

TIK-2, TIK-3, [IK-4

Tema 7.

[IpakTHyeckoe 3aHATHE:
pa3paboTka mporpamMMm Ha
MPI qna knactepa UMCC
YpO PAH wu ocBoeHue
TEXHOJIOTHH

napajuieIbHOTO
NpOrPaMMUPOBAHUS  HA
CpPaBHUTEJILHO
HECJIOXKHBIX 3aja4ax,

TpeOyIOIUX peaau3aluu
OTJEJbHBIX AJITOPUTMOB
u3 o0JlacTu  JIMHEWHOMU

anreOpsl, BBIYKCJICHUS
CYMM PSIOB,
OIpeIeIeHHBIX

HHTETpaJiOB U T.I.

[1K-2, I1K-3, TIK-4

Tema 8.

O6paboTKa MoTy4eHHBIX
IIPU BBIIOJIHEHUH
IPaKTUYECKOTO 3aTaHus
pe3yJIbTaToB,

[TK-2, I1K-3, TIK-4

N

-



OIlpe/ieNICHHE IapaMeTPOB
3¢ (HEeKTUBHOCTH H
KayecTBa MapajuieIbHOTO
JITOPUTMA.

4 | Pasgen 4. | Boripochl miist yCTHOTO [1K-2, T1K-3, T[IK-4
[MapanneabHble ompoca
AJIrOPUTMbI  pelleHHust
32124 MeXaHMKH
CIJIOIIHBIX cpeJ

Tema 9.

OcobOeHHOCTH U CIIOCOOBI
IIOCTPOEHUS
napajuieabHbIX
QITOPUTMOB I 3a4ad
JIMHEHHOH anreOpsl,
KOHEYHO-Pa3HOCTHBIX U
CHEeKTpaJbHBIX METOJIOB
pelIeHHs 3alady MeXaHUKH
CILIOIIHBIX Cpel.

*HaumeHoBaHMe TeMbl (pa3zena) Uiy TeM (pasznenoB) 6epercs U3 paboueit
[IpOrpaMMBbl JUCLUIUIMHEL (MOIYJIS).

**]IpuMepHbIil IepeyeHb OIEHOYHBIX CPEACTB NPUBEICH B MPHIOKEHUN A.
***Kon xoHTponmpyemoit kommneteHnuu oepercs uz ®I'OC BIIO, ®I'OC BO

PA3JIEJI 111. Coaep:kaHHe OLleHOYHBIX CPEACTB 110 AUCUHILIHHE

Ipunoxenue A

(obs3aTenbHOE)

IlepeyeHb BONpPOCOB 1JIsl TeKyLero KOHTPOoJisi (YCTHBIN onpoc)

1. Bunpl nmapamiensHoil 00paOOTKM JaHHBIX - KOHBEWEpHblE U IapallelbHble

BbIYMCIIeHUsl.  [IpUyYMHBI BO3HUKHOBEHMS, 3Tallbl Pa3BUTHUS U COBPEMEHHOE

COCTOSIHHE [TapaJllIeJIbHbIX BEIYUCIUTEIbHBIX CHCTEM.

2. Kpurepun. nns xiaccuPUKalUyd IapajUIelbHBIX BBIYMCIUTEIBHBIX CHCTEM.

Knaccupukanun @nunna, [lnakinepa 1 XoKHH.

3. IlpencraBieHue BBIYUCIHTENBHBIX anroput™MoB  rpadamu. Kpurepuii

CYILIECTBOBAHHS TMapauleIbHONH (opMBl anroputMa. Bricora u mmpuHa

napajjieIbHOrO aJlrOPUTMA.

4. TeopeTnyeckue MOJAEIU NaPAJUICIBHBIX BBIYUCIUTENBHBIX CHCTEM: KOHLIEMLIKS

HEOTPaHUYEHHOI'0 napaeiu3Ma; IIOTIEPEMEHHO MOCJIEI0BATENLHO-

napawiensHas BC; wmatpuynas BC. OcobeHHOCTH pa3pabOTKu M peanu3ainuu
MapaJuIeNIbHBIX BEIYMCIUTENBHBIX JITOPUTMOB Ul PA3HBIX MOJIEINEH.

5. BpeMeHHas ¥ €MKOCTHAasi CIIO)KHOCTb  BBIYMCIIEHHM Ha  OJHO-

MHOTOTIPOLIECCOPHBIX cucTeMaX.  CTemeHb mapajiesid3Ma, YCKOpeHHe U

3¢ (peKTHBHOCTH NMapaIeIbHOr0 alrOPUTMA.




10.

11.

12

13.

14.

15

16.

17

18.

19.

3akoH AMpana IpH pacnapaleNHBaHHM 3a4aud  TOCTOSHHOIO pasmepa.
OGpatHblif 3aKk0H AMzana mpu pacrnapauienuBaHHH 3aa4d C IOCTOSHHOMH
3arpy3Koi poueccopos.

Cranpapr MPI: nenu paspaGoTKH, cOCTaB, OCHOBHbIE (QYHKIMM ¥ KOMIIOHEHTHI,
BEPCUU CHUCTEMBI.

Hotanus 3anucu B cucreme MPI . O6mas CTpyKTypa npuitoxkeHuss MPI. Tunsr
JaHHBIX B MPI.

Toueunsie B3aumopeiicTBus B cucteme MPI: OCHOBHBIE GyHKIMH, uX
KaTeropHu H MapaMeTpBhl.

KonnexktuBHple B3ammopmeiicTBus mpomeccoB B cucteme MPI: obuias
XapaKTepUCTHKA, CXOACTBO W Pa3M4YUsl C TOYEYHLIMH B3aHMMOJIEHCTBHUSIMI.
CHHXpOHHU3AIHS IPOIECCOB.

KonnextusHueliit 06MeH nanusiMu B cucteme MPL.

Pacnipenenennsie onepanuu B cucreme MPI.

Pabota ¢ rpynmamu mpoueccos, oGmacTsaMu CBs3M W KOMMYHHUKaTOpaMH B
cucteme MPI. Tonomnoruu nponeccos 8 MPI.

Knacrepsr 1K u paGounx cranumii kak nepcrnektuBHbld Bua [IBC. HUcropus
PasBUTUS KIIACTEPHBIX TEXHONOTWi. IlpeMMyliecTBa HW  XapaKTepUCTHKH
KJIaCTepOB.

OcobeHHoCTH ¥ IIperMyIIecTBa peanusanui MPI Ha knactepax [1K u paGounx
cTaHuui. OCHOBHbIE XapaKTEPUCTHKH NapaIUIENbHBIX KIaCTepOB U UX 6230B0e
IIporpaMMHOE OOecIeyeHue.

CriocoGbl aBTOMAaTHYECKOr0 pachapaiieNMBaHus IPOrPaMM Ha OCHOBE aHAJH3a
CTPYKTYphI ainroputMa. IlocTpoeHue rpaoB airoputva pasHBIX THIIOB.
BeisiBienne  perynspHbIx 3JIEMEHTOB aNropuTMa, JOITY CKaIOLITUX
pacnapaiieniBaHue.

Cucrempl aBToMaTHyeckoro pacnapannenusanus. Cucrema HOPMA — oGmas
XapaKTepUCTHKA, MOPSI0K paboTel ¢ cucremoil. IIpencTaBiieHne YHUCISHHBIX
aJITOPUTMOB 33J1a4 MaTeMAaTUYECKOU GU3UKH cpencTBamu cucteMbl HOPMA:
OCHOBHBI€ TIPHHIIUIIEI B OCOOEHHOCTH MPOrPaMMHPOBAHUSI.

Bo3moxxHocTi CTaHJApTU3ALUH napasuieIbHbIX BBIYHCIICHAN C
UCTIOIb30BaHKEM  OHMOIMOTEeK  MHapajUlelbHBIX — MporpaMM. buGnmoreka
ScaLAPACK (Scalable LAPACK) —nis  mapasiefbHOrO  perneHus  3amad

JMHEWHOU anreGpsl
bubnuorexa nmapamtensubix anroputmoB PETSc (Portable Extensible Toolkit

for Scientific Computation) — nepeHOCHMSIl paclpsieMBIi TPOrpaMMHEL
KOMILIEKC JUIsl HAYYHBIX BHIYUCIIEHUH — CTPYKTYpa H OCHOBHBIE (DyHKIIUH.
Konuenmuss GRID u merakommnbroTuHr. OCOOEHHOCTH METaKOMIIBIOTEPOB,

THUIIBI pelllaeMEBIX 3afay, IporpaMMHOe 00ecIeyeHueE. [Ipumeps! npumMeHenus
Texuosioruu GRID.

Ilepedyenn Tem pedepaTon

TemaTnka ompenensercs TeMoOH IUTaHHPYeMOW [UCCEPTALMOHHONW paGoOTHI
acllMpaHTa B COOTBETCTBHUM C HUXKECIEAYIOIIUM IPUMEPHBIM CIIMCKOM.



1) PazpaGoTka mapasenbHBIX aIrOpHTMOB PEIICHHs 3a1a4 JIMHEHHOH anreOpsl
(YMHOXXeHHE MaTpPHI] H BEKTOPOB, 33J1a4H HA COOCTBEHHBIE 3HAYCHHUS 1 ap.)

2) PaspaboTka  mapajuIeNbHBIX — ANTOPHTMOB pemieHuss  OOBIKHOBEHHBIX
nuddepeHaTbHBIX YPABHEHHH U UX CHCTEM

3) PazpaboTka mapajuleNbHBIX aIrOPHTMOB YHCIEHHOTO pelleHusl ypaBHEHUH B
HaCTHBIX NMPOU3BOAHBIX MaTeMaTH4ecKod ¢usuku (yp-s Jlamiaca, Ilyaccona,
broprepca, HaBbe-Crokca u zp.)

4) IlapannenpHble arOPUTMBI IS KKJIETOYHBIX aBTOMATOB (Mrpa «KH3HB» U ee
MopuduKauuK, Momead au(Qy3uH, 3BYKOBBIX BOJH, TUIPOAVMHAMUYECKUX
Te4YeHUH, (Pa3oBBIX IEPEXOI0B U Ip.)

5) IlapannenbHele alrOPUTMBI pacdeTa TI'eOMETPUYECKHX, AMHAMUYECKHX U
CTaTHCTHYECKHX CBOWCTB CIIOXKHBIX OOBEKTOB U MpOLECCOB ((paKTambHEIE
PasMEpHOCTH,  noKasatend  JIANyHOBa,  KOPpENSALHOHHbIE  (DYHKINH,
CTaTHCTUYECKUC MOMEHTBI M CTPYKTYPHbIE QYHKIUH U T.II.).

6) IlapaniensHble aIrOPHTMBI IS 3224 TEOPHH BEPOSITHOCTH M CTATHCTHYECKOH
(Gu3uKH, B pacyerax ¢ IPUMEHEHHEM METOIOB Monre-Kapno, monexymnspHoii
JMHAMHKH H TIp.

7) BeICTpBle TapasiensHBle alrOPUTMBI UL MATEMATHUYECKUX npeobpa3zoBaHuii
(ObicTppie mpeobpasoBanusi  Dypbe,  BelBJIET-IpeoOpa3oBaHie, npeobp-e
Jlarpana u ap.)

8) PacmpenenenHble  mapalenbHble  BBIYMCIEHHS € HCHONB30BAHHEM
MeTakommneioTepa B TexHosoruu GRID (mpoextst SETI, GIMPS, Globus u ap.)
9) BosmoxxHOCTH, CIOCOOBI M OIlGHKA Ka4ecTBa MapajUleNbHON peann3amun
nporpaMM B cpere ANSYS 11-14 mmn  ANSYS CFX 11-14 (ua mpumepe
pelIenys TPeXMEpHOW 3ajayd pacyeTa HaNpsDKEHUH Tena 3afaHHON (hopMbl

UJIK pacyeTa TPEXMEPHOIo TeUEeHHUS KUIKOCTH ) .

10) Bo03MOXHOCTH, CHOCOOBI U OIlEHKA KauecTBa napanjenbHON peanu3auu
NporpaMM peleHus 3a1a4 MaT. Gpu3uku B cpene  MATLAB

11) Bo3amoxHOCTH, CcmOCOOBI M OIGHKAa KadyecTBa MapajlIebHOH peaTH3alyu

NporpaMM pelueHus 3anad Mat. pusuku B cpene  MATHEMATICA (6.0- 10.0)

12) Bo3MOXHOCTH, CIOCOOBI H OLGHKAa KavecTBa Mapa/UleJbHON pealn3aluu

IIpOrpaMM Ha I'eTepOreHHBIX KJacTepax ¢ rpapuueckuMu npomeccopamu NVIDIA

B cpefie CUDA (Ha npumepe ogHoi U3 3amad mmm. 1-7).

IlepeyeHb TeM NPaKTHYECKHX 3AHATHH
1) IlocTpoenus BEIYMCIUTENBHBIX AITOPUTMOB U IIporpaMmmuposanus 1is [IBC.
2) Metononorus napanneabHOro IporpaMMUpPOBaHHUs Ha IPUMEpPE pelIeHHs 3a1ay
U3 00jacTH JMHEHHOH anreOpsl (BBIYMCIEHHsS CYMM pSIOB, OINpEIEIeHHbBIX

UHTErpaJioB H T.1.).

o
Pazpabotuuk: &/ K.}.-m.H. Beprreiim U.U.

(moanucs)



