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BBeaeHune

YCcTaHOBMEHHbIE B CTAHAAPTE TEPMUHbI PACNONOXKEHbI B CUCTEMAaTU3UPOBAHHOM NOPSAAKE, OTpaXaroLLem
CUCTEMY MOHATUI AaHHOW 06nacTu 3HaHUA.

Ona kaXxxgoro NOHATMA YyCTAHOBMIEH OAUH CTAHAAPTU30BaAHHbIN TEPMUH.

MpvBeaeHHbIe onpeaeneHns MOXHO NPU HEOOXOANMOCTH U3MEHUTb, BBOAS B HUX MPOU3BOILHBIE MPU3HAKK,
packpblBasi 3HA4YEHUSA NCNOMb3YEMbIX B HUX TEPMUHOB, YKa3blBasA 00bEKTbI, OTHOCALLMECS K ONPeAeneHHOMY no-
HATUIO. I3MEHEeHUs He A0IKHBbI HapyLLIaTk 0OBEM M COAEMKAHNE NOHSTUI, ONPEAENEeHHbIX B JAHHOM CTaHaapTe.

B cnyuasx, korga B TEpMUHE COAEPXKATCA BCE HEOOXOAUMbIE U AOCTATOUHbIE MPU3HAKN NMOHATUSA, Onpe-
JerneHne He NpMBOAUTCA U BMECTO HEro CTaBUTCS MPOYEpK.

B craHpapTte npuBeaeHbl UHOA3bIYHBIE SKBMBANEHTbI CTaHAAPTU30BAHHLIX TEPMUHOB Ha aHITMINCKOM
(en) a3bike.

B craHaapte npuBeaeH and)aBUTHbIN yKa3aTenb TEPMUHOB HA PYCCKOM SA3bIKE.

CTaHaapTU30BaHHbIE TEPMUHBLI HABpaHbl MONYXMPHLIM LWPUATOM, UX KpaTkne bOpMbl — CBETMLIM, a
CUHOHUMbI — KYPCUBOM.
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HAUMWOHANbHBLIUW CTAHOAPT POCCUMUCKOW ®EAEPALUMN

YNCNEHHOE MOAENNPOBAHUE PUIUYECKUX NMPOLIECCOB

TepMuHbl U onpepeneHns

Numerical modeling of physical processes. Terms and definitions

1 ObnacTb NpUMeHeHus1

Nara BBegenuma — 2017—05—01

Hacrosiumin ctaHaapT ycTaHaBnUBaeT TEPMUHBLI U ONPeAeneHus NOHATUI B 06NacTU YNCNEHHOMO MO-
NEenUPoBaHna hU3nNYeckux NPoLEeccoB. [aHHbIN cTaHaapT onpeaenseT hu3nMyecknii NPOLECC Kak M3MEHEHne

COCTOSIHWSI BELLIECTBA, MMIMYNbCA, SHEPTUK, SHTPOMNUMN.

TepMUHBI, YCTAHOBMEHHbIE HACTOSILUMM CTaHAAPTOM, 00s3aTenbHbl AN NPUMEHEHUs BO BCEX BMAAX
AOKYMEHTaLMuU 1 nuTeparypsbl (Mo AaHHOW Hay4YHO-TEXHMYECKOW OTpacnu), BXoaawmx B cdepy paboT no crau-

AAapTM3aLMKu MMM UCNONb3YIOLLIMX Pe3ynbTaThl 3TUX pador.

2 TepMuHbI 1 onpeperneHus

2.1 O6wume TepMUHbI

2.1.1 mopenb: CyuwHOCTb, BOCNPOU3BOASLIAA SBNEHUE,
00bLEeKT Unn CBOMNCTBO 0OLEKTa peansHoro mupa

2.1.2 matemaTtuyeckas mogenes: Moaens, B KOTOpon ceeae-
HUa 06 0ObeKTe MOAEeNMPOBaHUA NPEACTaBEHbI B Buae matema-
TU4€CKUX CUMBOJIOB U Bblpa)KeHl/IVI

2.1.3 AuBepreHTHbIM Bua ypaBHeHu#: JuddepeHumans-
Hble ypaBHEHUA B AMBEPreHTHOW doopme, Mosy4varolmecs nytem
npeobpasoBaHus 3aKOHOB COXPaHEHMSA Macebl, UMMYMbCa U dHep-
rMK1, 3aNUCaHHbIX B UHTErpanbHON popme, NPUMEHUTENBHO K Npo-
U3BONMbHOMY 06BbEMY CMMOLLUHOW Cpeabl

2.1.4 4YyBCTBUTENbLHOCTbL MaTemaTu4yeckon mogenu: Cre-
NeHb 3aBUCMMOCTU pPELLUEHNA mMareMmaTuyeckon MoAenu oT Ha4varnb-
HbIX YCMOBUI U ONpeaensalLLmMx napameTpos. Ecnv npu He3Hayu-
TENbHOM U3MEHEHUM HavanbHbIX YCNOBUI W/UNKU onpeaensowmx
napaMeTpoB peLLUeHne MEHAETCA CYLLEeCTBEHHO, TO YyBCTBUTENb-
HOCTb MOAenu Benuka. bonbluas YyBCTBMTENBHOCTbL MaTeMaTuye-
CKOW mMoaenu B o6Liem criydae Bbl3blBAET COMHEHUSI B COOTBET-
CTBUU MaTEMaTUYECKON Moaenun nccnegyemomy ABneHuro

2.1.5 auckpeTusauua oneparopa: 3aMeHa (PyHKLUMOHATb-
HOro oneparopa anrebpanyeckumM BblIpaXXEHUEM, 3aBUCALLUM OT
3HaYeHU PYHKLUMM, HA KOTOPYIO AENCTBYET OnepaTop, B KOHEY-
HOM YuCne ToYeK pacyeTHou obnacTtu

en model

en mathematical model

en divergent form of equation

en sensitivity of mathematical model

en operator discretization

MpunmedyaHwune—lNpumeHeHne guckpeTusaumum Kk guddepeHumanbHon (MHTerpansHoi) 3agade npuBoguT

K paSHOCTHOI?I cxeme.

M3paHue ochuumansbHoe
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2.1.6 auckpetusauua mogenu: Metoa npeacrasnexnus aud- en model discretization
depeHUMansHOro/MHTErparnLHOro onepaTropa BblpaXKeHUEM, OCHO-
BaHHbIM Ha BbIYMCIEHUMN 3HAYEHUI (DYHKLIMU, HA KOTOPYIO AENCTBYET
oneparop, B KOHEYHOM YUCNE TOYEK pacYeTHON obnactu. NMpumeHe-
HWe anckpetusauuu K gudpdepeHumanbHON/MHTerpanbLHoOn 3ajgaye
NPWUBOAMT K PA3HOCTHOW CXeMe

2.1.7 owmbkKa auckpeTusauumn: Owmbka, Bo3Hukaowas scrnea- en discretization error (rounding
CTBMWE 3aM€EHbl MPOU3BOAHBIX B AnddepeHUManbHbiX ypaBHEHUAX NX error)
NPUONUXEHHBIMU KOHEYHO-PA3HOCTHBLIMM 3HAYEHUSIMU NPU NEPEXO-
[le OT KOHTUHYamnbHOro YpaBHEHUS K PAa3HOCTHOMY

MpumeyaHune—OwunbKka AUCKPETNIALMN MOXKET BbITb BblpakeHa Kak pasHOCTb TOYHOrO U NPUGIUXKEHHOro
3Ha4YeHuWs NPOU3BOLHOW B ONpPefeneHHON ToYKe UK BO BCell pacdeTHo obrnacTi. B nocnegHem cny4ae sta pasHoCTb
BbIpaXKaeTcs Yepes HOPMY, BEIYUCIEHHYIO N0 BCEM TOYKaM pacyeTHOW obnacTu.

2.1.8 pasHocTHaa cxema: KoHeyHas cuctema anrebpaude- en difference scheme
CKUX ypaBHEHUI, NOCTaABMNEHHAA B COOTBETCTBUE KaKOW-nmbo andp-
depeHuMansHON/MHTErpansHoOn 3azade, ONUCHLIBAIOLLEN MaTema-

TUYECKYI0 MOZEnNb

MpuMeyaHue—PasHocTHas cxema norny4aeTcs npuMeHeHUeM METOA0B AUCKPETU3ALMN YpaBHEHUIA, coaep-
Xallx Npou3BoAHbIe N0 NepeMeHHbIM (pa3oBoro NPOCTPaHCTBa (BPEMEHU, NPOCTPAHCTBEHHBIM KOOpPAMHATaM M T.N.).
[nsi KOPPEKTHOTO OMUCaHMS peLLeHUs AU depeHLManbHOM/MHTErpanbHON 3afaqn pasHOCTHas cxema AormkHa obriagarhb
CBOWCTBaMM CXOAMMOCTH, annpoKCUMaLn, YCTORYNBOCTH, KOHCEPBATUBHOCTU.

2.1.9 cxoaumocTb pelweHus: CTpeMneHue 3HaveHuin pewe- en convergence of solution
HUS1 AUCKPETHOW MOAENN K COOTBETCTBYIOLLIMM 3HAYEHUAM peLLeHUs
MCXOAHON 3a4a4n NpU CTPEMIIEHUM K HYNIO NapaMeTpa AUCKpEeTU3a-
uumn (HanpuUMep, Lwara UHTErpupoBaHusy)

2.1.10 kpuTepumn ycTonunsocTu peweHua: Kputepuin ycton- en stability criteria
YNBOCTM YNCSIEHHOTO METOAA, MaTeMaTU4Yecku BbIPaXKEHHOE YCNOo-
BMe, NO3BONAIOLLEE ONPEeAEnUTb, ABNAETCA METOA YCTOMYUBLIM UMK
HET Npu 3a4aHHbIX 3HAYEHUAX NapameTpoB

2.1.11 koHCcepBaTMBHaA pa3HOCTHaA cxema: Cxema, npu KO- en conservative difference scheme
TOPOW M3 BbINONHEHUA HEKOIO 3aKOHA COXpaHeHus B auddepeHum-
anbHON 3ajade Crneayer BbIMONHEHWE COOTBETCTBYIOLLETO 3aKOHA
COXPaHEHUA Ha CETOYHOM YPOBHE

2.1.12 nONHOCTBLIO KOHCepBaTUBHasA pasHocTHasa cxema: en fully conservative difference
Cxema, npu kotopou B AudddpepeHumanbHON 3agaye MMeloTcs 3a- scheme
KOHbI COXpaHEeHUs1, U MPU Nepexozie K CETOYHOMY OMMCaHUIO BCE OHU
BbINOMHAIOTCS KaK CNeACTBUE pa3HOCTHON CxXeMbl B pe3ynkrare arn-
rebpanyeckux npeobpa3oBaHuii

2.1.13 KOHCEepBaTUBHOCTb YMCMEHHOro Metoaa: BoinonHe- en numerical method conservativity
HWe AUCKPETHOro aHarora 3akoHa COXpaHeHus Ans noboro ane-
MEHTapHOro obbema B nobOoK YacTu pacyeTHon obnactu

NMpuMeyaHue— OBLIMHO KOHCEPBATUBHOCTL YMCIIEHHOTO MeTofla OCTUraeTCsl 3a c4YeT annpokcumaumm
ypaBHEHWIA, 3anUcaHHbIX B AUBEPreHTHOM BUAE.

2.1.14 nopspox annpokcumauuu: [okasatenb, creneHn en order of approximation
YMEHbLUEHUSI 3Ha4YeHUs1 OLLMOKM AUCKPETU3aLMN NPU U3MENBYEHUM
WHTEpBasoB AUCKpeTU3aLum nepemMmeHHoN ha3oBoro NPoCTpaHcTBa

2.1.15 wrepaums: Maremaruyeckasa onepaumus, nosTopseMas en iteration
MHOTOKPaTHO, NPW 3TOM pe3ynbTaT 04HON onepauun MCNoNb3yeTcs
ANA BbINOMHEHUS MOCTeAyIoLLei onepauum

MpumeyaHune— Onepauun NOBTOPAIOTCA MHOTOKPaTHO, He MPUBOAS NpU STOM K Bbl30BaM camux cebs
(B OTNWU4Me OT pekypcum).
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2.1.16 uTepauMOHHbIN MeTOon: YMCneHHbIN MeToA pewweHnsa en iterative method
MaTeMaTUYeCKUX 3a4a4, KOTOPbIN 3aKNOYaeTCa B HAXOXAEHUU MO
HEKOTOPOI OLIEHKE peLUeHNs CreayoLwein oueHku, apnsaioLleiica 6o-
nee TOYHOM

2.1.17 macwTabupyemMocTb MHOronpoueccopHbix Bbl4UC- en scalability of multi-CPU simula-
NeHU: YMeHbLUEHWe BPEMEHU pacyeTa Wnu yBenuyeHue pasme- tions
poB 3a4auu, peLlaemon 3a 3aJaHHOe BPEMSA 3a CYET yBENUYEHUA
KONM4ecTBa napannesnbHbIX NPOLECCOB

2.1.18 ceTo4yHas He3aBUCUMOCTb pelueHua: Xapakrepuctuka en mesh-independence of solution
YYBCTBUTENBHOCTU PELUEHNS 3aAadyn MaTEMaTUYeCKoro Mogenmpo-
BaHMs, NONY4aeMoOro CETOYHbIM (PAa3HOCTHbIM) METOAOM, K U3Me-
HEHWIO PA3MEPHOCTU CETKM (M3MEHEHMIO 3HAYEeHMI MHTEPBANOB, Ha
KOTOpble pa3buTta npu peLleHnn paccMmarpusaemas obnacTb)

MpumeyaHMWe— [nanasoH 4oNyCTUMOrO U3MEHEHNS PELUEHUA NPY U3MEHEHWNN CETKW 3aBUCUT OT NpeabsB-
nsaeMbIx TpeboBaHuM.

2.1.19 TecTOBas 3agava: 3ajadya Ang npoBepku maremaTtu- en test problem benchmark problem
YeCKOW MOAENM UM NPOrpaMMHOrO KOMMNeKkca npu Bepudukalmm test case
unu Banugayuu

Il punmMeyaHne — TecToBas 3afava JOrmMKHa UMETb U3BECTHOE pelweHue.

2.1.20 atanoHHoe peweHue: OOLIenpu3HaHHOe peweHune He- en test problem solution reference
KOTOpPON 3agauu solution

il puMevyaHne — OTanoHHoe pelleHne MoxeT ObITb KaK aHaNUTUHECKUM UMK YUCNEHHbIM, TaK U NpeaCcTaBNATL
cobol 3KCI'IepI/IMeHTaJ'IbeII7I pesynerart. |/|CI'IOJ'Ib3yeTCF| npu BEPVIqJMKaL[MM n Banugauuun nporpamm mMartemMaTtu4eckoro
MoaennpoBaHuA.

2.2 YucneHHoe mogenupoBaHue ou3nvyecKux npoueccos

2.2.1 anroputm: NocnegoBarensHOCTb AEiCTBUIA (onepayuin)  en algorithm

2.2.2 uMUTaLMOHHaA Mopenb: YacTHbili criyyar maremaru- en simulation based model
YeCKOW MOAEnu npouecca, SIBNeHUs, KOTOPbI NpeacTasnsieT npo-
Lecc ¢ onpeaeneHHon TOYHOCTbIO

MpuMeYaHne—MMUTaLMOHHas Mogenb 06bIUHO CTpoUTCs Ge3 3HaHWS pearnbHoW (U3MKK NpoLiecca Uik SBNEHUS.

2.2.3 marematnyeckoe wmopenupoBaHue: Wccnegosanme en mathematical (numerical)
Kakux-nnbo sABneHuii, NPoLeCccoB UK CUCTEM 0OBLEKTOB MyTEM MO- simulation
CTPOEHUSA, NPUMEHEHNSA U U3YYEHUS UX MaTeMaTU4eCKux Moaenen

MpuMeYaHue—/poLecc MaTeMaTyeckoro MOLENMpOBaHNUS MOXHO MOAPa3AenuThb Ha NATL STanos: NepBbiil —
hOpPMYNMpPOBaHHe 3aKOHOB, CBA3LIBAFOLLIMX OCHOBHbIE 0GBEKTLI MOAENM; BTOPON — UCCTefoBaHne MaTeMaTHeckux sagau, K
KOTOpPBIM NPUBOAMUT MaTeMaTuyeckas Mo enb; TPETUIi — BepudmKaLs MOAENM; YETBEPTLI — BanuaaLms MOgenu; NATbIA —
nocrneayroLmMii aHan3 MoAeny B CBA3M C HAaKoMNEHUEM JaHHbIX 06 U3y4aeMbIX SBREHUSX U MOAEPHN3aLMUs MOgeny.

2.2.4 Bepudmkaumua matematuvyeckoin mogenm: MNoareepx- en mathematical model verification
[IEHNE KOPPEKTHOCTU PELLEHUs ypaBHEHUI MaTeMaTMYeCKoin Moae-
nwm [2], [3], [4]

2.2.5 Banupauma matemaTtunyeckon mogenu: [oaTeepx- en mathematical model validation
[eHne ageKkBaTHOCTU MaTemMaTtM4eckon Mogenu MoAenupyemMomy
o6bekTy [2], [3], [4]

2.2.6 rpaHuMyYHble yCrOBMUA: YCNOBMA, HaknagbiBaemble Ha en boundary conditions
paccyUTbIBaeMble UCKOMbIE BEMWYMHBI Ha rpaHuLax pacyeTHOW
obnactu

2.2.7 HavanbHble ycnoBus: YCroBus Ha paccuutbiBaemble en initial conditions
MCKOMbI€ BENMYMHbI BHYTPWU pacveTHOW 0Bnactu Ha HavanbHbIA
MOMEHT BPEMEHU MOAESNIMPOBaHMNSA
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2.2.8 3aMblKalolme COOTHOLIEHUA MaTeMaTUYecKOW Mo-
aenu: COOTHOLLEHMA, AONOMHUTENMbHbIE K 3aKOHAM COXpaHeHusi
(Maccbl, sHepruu, umnynsca U Ap.), cnyxawme Ans onUcaHusa Mo-
aenu cpeabl (PEONOrus, ypaBHEHUS COCTOSIHUSA)

en closure equations (relations) of
mathematical model

[TpuMedyaHue—B COBOKYMHOCTU C 3aKOHAMMW COXPaHEHUSA, FPaHWYHBIMW U HaYanbHbIMU YCIOBUAMMU o6pa3yr0T

MareMaTtu4ecKkyro Mmoaenb.

2.2.9 KOHEYHO-Pa3HOCTHasA annpPoOKCUMaUUA YpPaBHEHUM:
3amMeHa Mo HEKOTOpPbIM NpasBunamM UCXoAHbIX AudbdepeHynanbHbIX
(MHTEerpanbHbIX) YpaBHEHUI cUCTEMON amnrebpanyeckux ypaBHe-
HUI, CBA3bLIBAIOLLMX 3HAYEHNA UCKOMOW (PYHKLMKU B KOHEYHOM YKUC-
ne To4ek pacyeTHon obnactu

2.2.10 pa3HOCTHOe ypaBHeHue: [JuckpeTHbIn aHanor audpde-
pPeHUManbHOro (MHTErpanbHOro) ypaBHEHUA, MOSyYaeMblil MyTEM
3aMeHbl NPOU3BOAHbLIX (PYHKLMI (MHTErpanoB), BXOASALLMX B ypaB-
HEHUS, UX NPUBIIMXKEHUAMU, BBIYUCTIEHHBIMU NO KOHEYHOMY YUCTY
3Ha4YeHUNn hYHKUUIA B PasnnUYHbIX TOYKaX pacyeTHol obnactu

2.2.11 ceTKa KOHeYHbIX 3nemMeHToB: CMMOLWHOE MOKPbITUE
obnacTtu pacyera anemMeHTapHbIMU o0bemMamu, UMEKOLLMMKN J0CTa-
TOYHO NPOCTYK reoOMEeTPUYECKYD hopmy (Hanpumep: TeTpasapa-
MU, rekcasgpamu u 1.4.)

2.2.12 yncneHHoe mogenupoBaHue: MogenuposaHue noee-
AeHus obbekTa, npouecca, ABMeHNs NyTem NosyYeHUs YNCIIEHHOTO
peLLUeHNA ypaBHEHUIN MaTEMaTUYECKON MOAENU

2.2.13 yncneHHbIn Metoa;: [NpeacraBneHne MaTreMaTtu4ecKkom
MoZenu B (popme anroputma, KoTopblii MOXET ObiTb peanu3oBaH B
BUAE KOMMbIOTEPHON NPOrpammbl

2.2.14 yncneHHoe peuweHue: Pe3ynbTar peleHns ypaBHEHN I
MaTeMaTuyecKon MOAENU YUCNEHHbIM METOAOM

2.2.15 KOppeKTHO NocTaBrieHHaA 3agayva: 3ajgada onpege-
NeHns peLUeHns N0 UCXOAHbLIM AAHHbIM, ANS KOTOPON BbINOSHEHbI
cnegyiowme ycrnoeust (yCnoBus KOppPekTHocTu): 1) 3agaya umeer
peLleHue npu mobbiX AONYCTUMbIX UCXOAHBIX AaHHbIX (CYLLEeCTBO-
BaHWe pelleHus); 2) KaxablM UCXOAHbIM AAHHLIM COOTBETCTBYET
TONMbKO OAHO pelleHune (OAHO3HAYHOCTL 3ajaun); 3) pelleHue
YCTOMYMBO

2.2.16 HeKOPPEKTHO NOCTaBIIEHHAA 3agava: 3agaya, And Ko-
TOPON HE YAOBNETBOPSETCA XOTA Obl OAHO M3 YCNOBUW, XapakTepu-
3yIOLLMX KOPPEKTHO NOCTABIIEHHYIO 3aja4y

en finite difference approximation of
equations

en discrete equation

en finite element mesh

en numerical simulation

en numerical method

en numerical solution

en well-formulated (well-posted)
problem

en ill-formulated (ill-posted) problem

MpuMeydaHue— Ecnu 3aaadya nocTaBneHa HEKOPPEKTHO, TO MPUMEHSATD AJ15 ee PELLeHNUst YUCTEHHbIE METOAI,
KaK npaBuIo, HellenecooGpasHo, MOCKOMbKY BOHUKAIOLLME B pacyeTax NorpeLLHOCTY OKpyrieHuii GyayT curbHo Bo3pacTaTh
B XOf€ BLIYNCIEHUNA, YTO MPUBEAET K 3HAUNTENBHOMY MUCKaXeHWIo pesynsTaToB. B HacTosee BpeMsi pasBuThl METOA b
PELLEHUsT HEKOTOPLIX HEKOPPEKTHEIX 3afay. JTo, Kak NpaBuI1o, Tak HasbiBaeMble MeToAbI perynspusanuu. OHU OCHOBLIBa-
IOTCA Ha 3aMeHe UCXOZAHOW 3afadun KOPPEKTHO NOCTaBMNeHHo! 3afaueit. MocnefHas coaepXUT HEKOTOpPLIA NapaMeTp, npw
CTPEMIEHUUN KOTOPOTO K HyIH pelleHWe STOM 3agaun NepexoaunT B pelleHne UCXOAHOI 3ajauu.

2.2.17 gpuHamunyeckaa cucrtema: OObeKT Mnu npouecc, Ans

KOTOpPOro onpegeneHo noHATUE COCTOAHUA U Ha MHOXECTBE BCEX

COCTOSIHUI ONpeAeneHo B3auMHO OHO3HAYHOE OTOGPaXKEHNE B He-
KOTOPYt0 06MacTb N-MepPHOro AeiCTBUTENLHOMO NPOCTPAHCTBA

en dynamical system

MpuMeyaHune— BTa obnacTb HasbiBaeTcA (ha3oBbIM MPOCTPAHCTBOM [MHAMUYECKON CUCTEMBI. MI3MeHeHno
COCTOSIHWIA JUHAaMUYECKOW CUCTEMbI COOTBETCTBYET [IBIKEHWNE TOYKM B (ha30BOM MPOCTPaHCTBE.
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2.2.18 maTemaTuyeckas Moaenb AMHaMU4Yeckon cucteMmbl: en mathematical model of dynamical
Cucrema ypaBHeHui (kak npaeuno, anddepeHumnansHbix), onpe- system
OENSALLIMX U3MEHEHNE COCTOSAHUSI CUCTEMbI BO BPEMEHMU

2.2.19 nuHerHaaA MaTeMaTuyeckass mogenb: MatemaTtudye- en linear mathematical model
CKasi MoAenb, B KOTOPOW HE3aBUMCUMbIE MEPEMEHHbIE BXOAAT B
BMAE NUHENHbIX KOMOUHALUMI craraeMblX

MpuMeyaHune— CymmMa pelleHU NINHEAHON MaTeMaTU4Yeckon Mo enn Takke ABNAETCA peLleHneMm.

2.2.20 HenuHeMHaa AuMHamMuueckas cuctema: [uHamuye- en nonlinear dynamic system
CcKasi cUCTeMa, 3BOMIOLUMSA KOTOPON OMWUCLIBAETCH HEMNMWHENHbIMK
3aKoHaMu

2.2.21 HenUHeHaA mMaTeMmaTuyeckasa Mogenb: Marematu- en non-linear mathematical models
yeckasi Moaernb, ANsi KOTOPOM cyMMa ABYX MPOU3BOMbHbIX peLue-
HUI HE AABNSETCH PeLUeHUEM

2.2.22 napametp: lMpusHak unu BENUYUHA, XapakTepusylo- en governing parameter
Lan kakoe-nnbo CBOMCTBO O0bEKTa M NpUHMMAIOLWAsn pasnuyHbIe
3Ha4YeHus

2.3 MeToAbl YUCSIEHHOrO MOAENUpPOBaHUA

2.3.1 OecceTouyHble MeToAbl YUCNIEHHOro mogenupoBa- en mesh-free simulation method
HUA: YnCneHHble METOAbI, KOTOPbIE HE TPEOYIOT CETKU TOYEK, Coe-
AVHEHHBIX Mexay coBoi Ana annpokCMmaummn ypaBHEHUIA

MpuMedaHue— B 6ecceTouHbix MeToflax OYHKLUUN U UX NPOU3BOAHLIE, BXOASALLWUE B UCXOfIHbIE YpaBHEHUA
KpaeBol 3afa4u BbIYUCIIAIOTCH Ha OCHOBE MpEACTaBNeHNnsa B BUAE PSAOB Nepuoandecknx unm GbuicTpo ybbisatomx
6asncHbIX yHKUMIA. [MpenmyLlecTBa 6ecceTouHbIX METOA0B NPOSBASAIOTCA B 3ajjayax ¢ 3apaHee HeM3BEeCTHON unu
CNOXHO MeHsoLLeics rpaHuuen pacyeTHoil obnacTtu.

2.3.2 BapuauuoHHble MeToabl: MeToabl pewieHuss matema- en variational methods
TUYECKMX 3a4a4 NyTeM MuHumusauuu dyHKUmMoHana.

MpuMeYaHUe— BapuauynoHHbIih MeToR 3aknO4aeTcsl B TOM, YTOGLI UCMNONb30BaTh AN NOUCKA peLUeHns
KaKyro-To NpoGHYH0 OYHKLMIO NEPEMEHHBIX CUCTEMBI, BUA KOTOPOI 3aBUCUT OT HECKOSBKUX MapaMeTpoB.

2.3.3 MeToAa rpaHnyHbIX 3neMeHToB: Moaudmkauusa metogqa en boundary element method
KOHEeuYHbIX aneMmeHToB (MKJ) aAnsa annpokcumauum MCKOMbIX (PyHK-
UM, HO He B 0DNacTu peLueHus 3agadm, a Ha ee rpaHuue

2.3.4 mMeTOoA ANUCKPETHbIX 3MeMeHTOB:. YucneHHbii Mmetoa, en discrete element method
npeaHasHa4YeHHbI AnA pacyeTa ABWXKEHMA 60oNbLIOro Yucna 4va-
cTuy 6e3 ydeta ux gedopmaummu U BOSMOXHOIO paspyLueHns

2.3.5 MeTOo KOHeYHbIX pasHocTen: CeTouHbIli MeToa umc- en finite difference method
JIEHHOrO peLleHns 3ajad MaremaTuveckon U3uKM, B KOTOPOM
AUCKPETM3aunsi UCXOAHbIX KPAeBbIX 3a4a4 NPOU3BOAUTCA HA OCHO-
BE KOHEYHO-Pa3HOCTHOW annpokcumauuu

2.3.6 MeTOoA, KOHEYHbIX 3MeMeHTOB. CeTouHbIn MeToa Ync- en finite element method
NEHHOrO peLLeHus 3agavy MareMatudeckon (M3uku, B KOTOPOM
ANCKPETM3aunss UCXOAHbIX KpaeBbiX 3a4ady NPOU3BOAUTCA HA OC-
HOBE BapuaLMOHHbLIX UK MPOEKLUOHHBIX METOAOB NPU UCNOSML30-
BaHUM cneumarnbHbIX KOHEYHOMEPHbIX NOANPOCTPAHCTB (PYHKLUMN,
onpeaensieMbliX BbIOPaHHONM CETKOM

2.3.7 meToq KOHTPOJNILHOIO o6bema (Hpk. Memod koHe4Hbix en finite volume method
06bemMo8): YacTHbIN cny4vai MeToaa KOHEYHbIX pa3HOCTEN

MpuMeyaHmne—ANNpoKCHMaLMIO B METOAE KOHEYHOTO 0GbeMa Noy4atoT U3 AUBEPreHTHOro BUAa ypaBHEHMS!
B YaCTHbLIX MPOU3BOAHLIX ANA peanusauny KOHCEPBaTUBHOCTU YPaBHEHMIA, ONUCKIBAIOLMX 3AaKOHLI COXPaHEHUS.
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2.3.8 metog MoHTe-Kapno: YucneHHbin metoa, ocHoBaH- en Monte-Carlo simulation
HbIl Ha nonydyeHuyn GOMbLIOTO Ymucna peanusauuii ctoxactude-
CKOro (Cny4ainHoro) npouecca, KoTopbii hopMupyeTcst Takum 00-
pa3om, YToObl €ro BEPOATHOCTHbIE XapakTepUCTUKKM coBnaganu ¢
aHanorM4HbIMKU BENUYMHAMU PELLIAEMON 3a4a4m

2.3.9 mHoromacwTabHoe mozenupoBaHue: Peanusauma en multiscale simulation
MaTeMaTM4YecKon MOAENU, ABNSAIOWENCA UepapxXMen pasfnyHbIX
MaTeMaTu4eckmx MoAenen, OnMUChbIBaKLMX NPOLECChI Pa3HOro
mMacwraba no nepeMeHHbIM (hazoBOro NPOCTPaHCTBA (BPEMEHHO-
ro, NPOCTPAHCTBEHHOIO U T.M.)

2.3.10 o6paTtHble 3agaym maTeMaTUveckoro mogenupo- en backward problems
BaHuA: MonyyeHme napaMeTpoB MOAENU, KOTOPbIE ONpeaensoT
pelieHne NpAMON 3agadm (1.e. CODCTBEHHO 3ajayn maTemarnye-
CKOr0 MOAENMPOBaHWUSA NPW FPaHMYHBIX YCIIOBUAX, HA4YanbHbIX YC-
NOBUAX W T.4.) MPU HANOXEHUN HEKOTOPbIX YCIIOBUI HA pPELUEeHne
(HanpumMep, NOUCK 3KCTPEeMyMa HOPMbI PELLEHUS)

2.3.11 obnacTb pacuerta: Obnacrb, B KOTOPOI onpegeneHa en simulation domain
annpokcuMauus ypaBHEHMI MaTeMaTU4ecKon MOAENK

2.3.12 KOHe4YHbIW 3rIeMeHT: ONeMeHT, MMeloLLMii KoHeuHble en finite element
pasMepbl, Ha KOTOopble pa3buBaeTca 06nacTb, B KOTOPOW ULLET-
CS1 YUCMNEHHOE peLleHne NoCTaBnNeHHoW 3a4ayM MaTeMaTuyeckoro
MoAennMpoBaHUA.

MpuMeYaHune— 3nNEeMEHT, UMEIOLLMIA KOHEYHbIE pasMepbl U He SBNSIOLLMIiCA BeCKOHEYHO MarbIM B CMbICe
anddepeHUMansHOro MCHMCIIEHUS NPY UCNONb30BaHUM METOA A KOHEYHbIX areMeHToB (MK3) nnu metoga KOHTPONBHOIo
obrema (MKO).

2.3.13 craTtuctuyeckoe mopenupoBaHue: Bua komnbio- en statistical simulation
TEPHOTO0 MOAENUPOBAHUS, MO3BONAIOLMIA MNOMYYUTb CTATUCTUYE-
CKMe AaHHble 0 npoueccax B MOAENMPYeMOn cucteme
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