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BBeaeHue

YCTaHOBMEHHbIE B CTaHAapTe TePMUHbI PaAcnoNOXeHbl B CUCTEMATU3UPOBAHHOM MOPSAKE, OTpakalo-
LEM CUCTEMY MOHATUI AaHHOM 0BnacTu 3HaHUS.

Ons KaXgoro NOHATUA YCTAHOBMNEH OAWH CTAHAAPTU30BAHHbIN TEPMUH.

MpuBeaeHHbIE ONpeaeneHnsa MOXHO Npu HEOOXO0AUMOCTU U3MEHUTL, BBOASA B HUX NPOU3BONbHbLIE NPU-
3HaKW, PacKpbIBas 3HAYEHUS UCTONb3YEMbIX B HUX TEPMUHOB, YKa3blBasi OOLEKTbI, OTHOCALLUMECH K onpeae-
NEHHOMY NOHATUIO. MI3MEHEHUS He JOMKHbI HAapyLIaTk 06LEM U CoepXKaHue NOHATUN, ONPEAENneHHbIX B JaH-
HOM cTaHaaprte.

B cnyyasx, korga B TepMUHE coaepaTcs BCe HeobxoamuMble U 4OCTaTOMHbIE NPU3HAKN NOHATUSA, Onpe-
AerneHne He npuBoaAnTCA U BMECTO HEro CtaBUTCA NpPo4epK.

B craHgapte npuBeaeHbl NHOA3bIMHbIE 3KBUBArNEeHTbl CTaHAAPTU30BaAHHbLIX TEPMUHOB Ha AHITMIMINCKOM
(en) A3bIke.

B cTtaHaapte npuBeaeH andaBuTHbIN yKkasaTerb TEPMUHOB Ha PYCCKOM A3bIKE.

CTaHaapTM30BaHHbIE TEPMUHBLI HAOPaHbI MOMYXXMPHBIM LUPUTOM, UX KpaTkme OpMbl — CBETILIM, a
CUHOHUMbI — KYPCUBOM.
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HAUMOHANBbHBLIN CTAHAOAPT POCCUNUCKOWN DEOEPALUMN

YACNEHHOE MOOENNPOBAHUE ®U3NYECKUX NMPOLIECCOB
TepMUHbI 1 onpeaeneHns

Numerical modeling of physical processes. Terms and definitions

Hara BBegeHusa — 2017—05—01

1 O6nacTb NpUMeHeHus

HacroAwumit ctaHaapT ycTaHaBNMBaET TEPMUHbLI U ONpeAeneHnsa NOHATUIN B 00nacTu YMCneHHOro mo-
AenupoBaHunsa (pusnmvecknx npoLeccoB. [aHHbIn cTaHAapT onpeaensaet Pu3nveckuini npoLecc Kak M3aMeHeHue
COCTOSIHUS BELLECTBA UMMYMbCa, SHEPTUKU, BHTPONUN.

TepMUHbI, YCTAHOBMNEHHbIE HACTOALLUMM CTaHZapTOM, 00s3aTenbHbl ANS NPUMEHEHUs BO BCEX BMAAX
OOKyMEHTauun 1 nutepaTtypbl (M0 AaHHON HAaYYHO-TEXHUYECKON OTpacnn), BXOAALWMX B cdepy paboT no cTaH-
Japtusaumu u/vnm Ucnonb3yLmux pe3ynbsratbl 9Tux pador.

2 TepmuHbI 1 onpeaeneHns

2.1 OGWwue TepMUHBI

2.1.1 mogenb: CywHOCTb, BOCNPOM3BOASALLAA ABNeHne, o0bekT unm en model
CBOWCTBO 0ObEKTa peanbHOro Mupa

2.1.2 maremaTuuyeckaa mogenb. Mogenb, B koTopon ceeaeHuss 06 en mathematical model
o6bekTe MOAENUPOBAaHUS NPEACTaBMNEHbl B BUAE MaTeMaTU4eCKUX CUMBO-
TNOB W BbIPaXXeHUN

2.1.3 puBepreHTHbIN BUA ypaBHeHU: JuddepeHumancHole ypas- en divergent form of equation
HEHUA B AUBEPrEHTHON hopmMe, nony4vatomecs nyteMm npeobpasosaHus 3a-
KOHOB COXpaHeHWsi Maccbl, UMNYNbCa U SHEPTUX, 3aMUCAHHbIX B MHTErpanb-
HOW (bopMe, NPUMEHUTENBLHO K MPOU3BONLHOMY 0ObeMy CNOLUHON Cpeabl

2.1.4 yyBCTBUTENBLHOCTL MaTeMaTuuyeckom mopgenu: CteneHb 3a- en sensitivity of mathematical
BUCUMOCTU PELUEHUA MaTeMaTU4eCcKOW MOAENM OT HayanbHbIX YCNOBUN U model
onpeaensaowmx napaMmerpos. Ecnu npu HE3HauUTENbHOM W3MEHEHUU Ha-
YarnbHbIX YCMOBUIA W/UAK Onpeaensowmux napaMeTpoB PeLUeHUe MEHSEeTCA
CYLLECTBEHHO, TO YYBCTBMTENbLHOCTb MOAENU Benuka. BonbLias 4yBCTBU-
TENbHOCTb MaTeMaTU4YeCKkon Mmoaenu B 0OLLEM Cryyae Bbi3bIBAET COMHEHUS
B COOTBETCTBUM MareMaTU4EeCKoW MOAENMN UCCIIEAYEMOMY SABNIEHUIO

2.1.5 guckperunsauma oneparopa: 3ameHa pyHKUMOHaANLHOrO one- en operator discretization
paTopa anrebpanyeckum BbIpaXeHWeM, 3aBUCALLMM OT 3HAYEHUI PYHKLUH,
Ha KOTOpYIO AEWCTBYET ONepaTop, B KOHEYHOM YMCME TOYEK PACUYETHON 06-
nactu

MpumeyaHune—TIpumeHeHne gUCKpeTU3aLMmn K auddepeHLmansHON (MHTerpanbHoW) 3agade NpMBOAUT K pas-
HOCTHOI cxeMme.

M3paHue ocpuuymanbHoe
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2.1.6 puckperusauma wmopgenu: Metog npeacraBneHua audpde- en model discretization
peHuManbHOro/MHTerpansHoOro oneparopa BblpaXXEHMEM, OCHOBAaHHbIM Ha
BbIYUCIIEHUN 3HAYEHWUI PYHKUMKU, HA KOTOPYIO AEWCTBYET onepatop, B KO-
HEYHOM umucne ToYek pacyeTHom obnactu. MpuMeHeHue auckpeTusauumn K
anddpepeHuymnanbHON/MHTErpanbLHON 3agadye NPUBOANUT K PA3HOCTHON CXeme

2.1.7 owmbka auckpetusaumumn: Owmnbka, Bo3Hukatowas ecneacteme en discretization error
3aMeHbl NMPOU3BOAHbLIX B AndpepeHLmanbHbiX yPpaBHEHUSAX UX NPUGAUKEH- (rounding error)
HbIMWU KOHEYHO-Pa3HOCTHbLIMW 3HAYEHUAMU NPU Nepexoae OT KOHTUHYaNbHO-
ro ypaBHEHMUS K PA3HOCTHOMY

MpumMmeyaHue — Owmnbka JUCKPETUIALMN MOXKET BbiTb BbIPaXEHa Kak pasHOCTb TOMHOTO M NPUGNMKEHHOrO
3Ha4YeHUs NPOWU3BOZHOM B ONpefeNeHHON ToMKe UNW BO BCel pacdeTHOM obnacTu. B nocnegHem cnydvae aTta pasHoCTb
BbIpaXa@eTcs Yepes HOPMY, BEIMMCIIEHHYIO MO BCEM TOYKaM pacyeTHOI o6nacTy.

2.1.8 pasHocTHasa cxema: KoHeuHasn cuctema anrebpauyeckux ypas- en difference scheme
HEHUN, NOCTaBMNEHHas B COOTBETCTBME KakoW-nubo auddepeHumnansHon/
MHTErpanbHoW 3agaye, ONMCbIBAIOLLENH MaTEMaTUYECKYIO0 MOAENb

MpuMeyaH e — PasHoCTHas cxema Nofiy4aeTcs NPUMEHEHMEM METOAO0B AUCKPETU3aLMN YpaBHEHUNA, coaep-
XallMxX NMPOM3BOAHLIE MO NMEPEMEHHLIM (a3oBOro NPOCTPAHCTBA (BPEMEHU, NPOCTPAHCTBEHHBLIM KOOpAUHATaM W T.N.).
[nsi KOpPEKTHOTO OMMUCaHUA pelleHun AuddepeHUNanbHONMHTErpansHON 3afaqmn pasHOCTHas cxema fomxHa obraaaTth
CBOWICTBAMM CXOAUMOCTH, annpoKCUMaLMK, YCTOWUNBOCTHN, KOHCEPBATUBHOCTHU.

2.1.9 cxopuMOCTb peleHna: CTpemneHne sHadeHui peweHna auc- en convergence of solution
KPETHON MOAENU K COOTBETCTBYIOLUMM 3HAYEHUAM PELUeHUA UCXOAHON 3a-
Jayn npyu CTpeMIeHUN K HYII0 napaMeTpa AMCKpeTu3aumm (Hanpumep, wara
WUHTErpUpPOBaHUsA)

2.1.10 Kputepumn yCcTOMYMBOCTU pewieHua: Kputepuii yctorumoctu en stability criteria
YUCINEHHOIO METOAA, MATEMATUYECKU BLIPAXKEHHOE YCMOBUE, NO3BONAIOLLEE
OnpeaenuTb, ABNSETCA METOZ YCTOMUMBLIM UMM HET NPU 3a4aHHbIX 3HAYEHU-
AIX NapamMeTpoB

2.1.11 KOHCepBaTMBHAA pPa3HOCTHaA cxema: Cxema, npu KOTopow en conservative difference
13 BbINOMHEHMA HEKOro 3aKOHa coxpaHeHua B audydepeHymansHon 3agade scheme
crnegyert BbINONHEHWe COOTBETCTBYIOLLErNO 3aKOHa COXPAHEHUs1 HA CETOYHOM
YpOBHE

2.1.12 NOsIHOCTLH KOHCEepBaTUBHAA pasHOCTHasa cxema: Cxema, en fully conservative
npu KOTOPON B AndbdepeHunanbHON 3agade UMEIOTCS 3aKOHbI COXPaHEHUs, difference scheme
W NPV Nepexofe K CETOYHOMY OMUCAHMIO BCE OHU BLIMOMHAOTCA Kak cnea-

CTBUE PA3HOCTHON CXEMbI B pesynsrate anreGpanyeckux npeobpasosaHui

2.1.13 KOHCepBaTUBHOCTb YMUCINIEHHOro metoaa: BoinonHeHne guc- en numerical method
KPETHOro aHanora 3akoHa coxpaHeHus ansa noboro anemeHTapHoro oovema conservativity
B NtoBoN 4acTu pacyeTHoi obnactu

M pumMmevyaHne — O6bI4HO KOHCepBaTUBHOCTb YUCITEHHOIO METoAa AOCTUraeTcd 3a CHET annpokcumMaynm ypas-
HEHWiA, 3anncaHHbIX B AVBEPreHTHOM BUae.

2.1.14 nopapgok annpokcuMauuu: MNokasatenb creneHn ymeHbwe- en order of approximation
HUA 3HAYEHUS OLLUMOKU AUCKPETU3ALMU NPU U3MENBYEHUN UHTEPBASIOB AUC-
KpeTusauum nepeMeHHol ha3oBoro NPOCTpPaHCTBa

2.1.15 untepauma: Matematuyeckasa onepauusi, nopTopaemas MHOro- en iteration
KpaTHO, NPW STOM pesyrkTaT OAHON onepauun UCNonb3yeTcsa ANSA BbINONHEe-
HWUA nocneayloLen onepaymm

MpuMeyaHue — Onepauyun NOBTOPAIOTCA MHOTOKPATHO, HE NPUBOAA NPU STOM K Bbl3oBaM caMux cebs (B oT-
nK4mre OT peKypcum).

2.1.16 UTepauUOHHbIN MeTOoA: YMCNEHHbIN METOa pelieHus matema- en iterative method
TUYECKMX 3884, KOTOPbI 3aKNOMaeTCA B HAXOXKAEHUU NO HEKOTOPON OLIEHKE
pELLEHUA CNeayoLEn OLIEHKM, SABNAOLLENCS Gonee TOYHON

2
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2.1.17 macwTabupyeMoCTb MHOronpoLEecCOpPHbIX BbIYUCIIeHUI: en scalability of multi-CPU
YMeHbLUEHWe BPEMEHMW pacyeTa unu yBermyeHne pasMepoB 3agadu, peLua- simulations
eMOl 3a 3alaHHOe BPeMS 3a CYET yBENMUUYEHUS KONMYeCcTBa napannesbHbIX
npoLeccoB

2.1.18 ceTOoyHaa He3aBUCUMOCTL pelUeHUA; XapakTepuctuka 4yys- en mesh-independence of
CTBUTENBLHOCTM pPELUEHMA 3ajayn MaremMaTU4ecKoro MoaenupoBaHusa, mno- solution
fly4aemoro CEeTOYHbIM (PasHOCTHbIM) METOAOM, K MU3MEHEHMWIO Pa3MEpPHOCTU
CeTKM (M3MEHEHMIO 3HAYEHMI UHTEPBANOB, HA KOTOpbIe pasbuta npu peLue-
HUM paccMmaTpuBaemasi obnacTb)

MpuMeyaHue — [anasoH AOMyCTUMOrO U3MEHEHUSA peLleHNUs NMPU U3MEHEHUU CETKU 3aBUCUT OT npejbsiBns-
€MbIX TPeGOoBaHUM.

2.1.19 TtecToBas 3agava: 3agava 4ns NpoBEpKM MatemaTu4eckoin Mo- en test problem
Aenu unu nporpaMMHOro KoOMMekca npu Bepudukauun unu sanuaagum benchmark problem
test case

Il pumedyaHune — TecToBas 3afjava AO0JTXHa UMEeTb U3BECTHOE pelLueHne.

2.1.20 atanoHHoe pelweHue: OOLEenpu3HaHHOE peLLeHne HekoTopor en  test problem solution
3agaqn reference solution
Mn pumMmedyaHne — OTanoHHoe peleHne MoXeT OblTb KaKk aHanUTUYECKUM WK YUCNEHHbIM, TaK U nNpeacTaB-

NATb COBOM 3KCNEPUMEHTarbHbIN pesynbTaT. Mcnomnb3ayeTcs npu BepudukaLmum u BanuaaLmuu NporpaMmm MaTemMaTuieckoro
MoAennpoBaHuA.

2.2 YucneHHoe moagenupoBaHue pu3nveckux npoueccoB

2.2.1 anroputmMm: NocneagoBaTencHOCTL AeNCTBUN (ONepaunin) en algorithm

2.2.2 vMuTauMOHHaAA Mopenb: YacTHoli cnyyain maremarudeckon en simulation based model
MOAenu npouecca, ABMeHUs, KOTOpbIN NPEACTaBANAET NPOLECC C OnpeaeneH-
HOW TOYHOCTBLIO

MpuMevaHune — MMUTauUoHHas Moernb OBbIMHO CTpouTcst 6e3 3HaHUA pearnbHOW (pU3MKKU MpoLecca WUIu
ABNEHUS.

2.2.3 maTemaTuyeckoe MogenupoBaHue: MccneagoBaHue kakux-nu- en mathematical (numerical)
60 ABNEHMII, NPOLIECCOB UMM CUCTEM O0OBLEKTOB MYTEM MOCTPOEHUS, NpUMe- simulation
HEHWUS U U3YYEHMS UX MaTEMATUYECKUX Mozenei

MpuMeydaHune — MNpouecc MareMaTUYECKOro MOAENUPOBAHNA MOXHO MOApasferiuTb Ha NATb STanos. nep-
Bblif — POPMYNUpOBaHMEe 3aKOHOB, CBA3LIBAIOLLMX OCHOBHbLIE OOBLEKTHI MOZLENU; BTOPOI — UCCreOBaHWe MaTeMaTuYe-
CKMX 3aZau, K KOTOpbIM MPUBOAUT MaTemaTudeckas Mogenb; TPETUA — BepUdUKaLMA MOAENN; YETBEPTLIA — Banuaauus
MOAENU; NATLI — NocregyloLuii aHanus MOAENM B CBA3W C HAKOMIIEHWEM JaHHLIX 06 U3ydyaeMbIX SBNEHUSX U MOAEPHU-
3auma Mogenu.

2.2.4 Bepuchukauma marematuueckon mogenm: lNoareepxaeHne en mathematical model
KOPPEKTHOCTU peLleHnsa ypaBHEHUIW MmaTeMaTudeckon moaenu [2], [3], [4] verification

2.2.5 Banupgauua matemaTuueckon mogenu: NoareepxkaeHue agek- en mathematical model
BaTHOCTM MaremMaTuyeckon Mogenu mogenupyemomy oowekty [2], [3], [4] validation

2.2.6 rpaHuyHble ycnoBus: YCNoBuUsi, HaknagbiBaemble Ha paccuu- en boundary conditions
TbIBAEMbIE UCKOMbIE BEMNUYMHbLI HA FpaHuLiax pacdeTHon obnacrtu

2.2.7 HayanbHbIe YCNOBUA: YCMOBUS Ha paccyuTbiBaemble UCKkoMble en initial conditions
BEMUYMHBI BHYTPWU PACYETHON OOMAaCTM Ha HavarbHbIi MOMEHT BpEeMEHU

MOZENMPOBaHNA
2.2.8 3amMbliKkaloume COOTHOWEHUA MatemaTuyeckon mogenu: Co- en closure equations

OTHOLLEHUA, AOMOSTHUTENbHbIE K 3aKOHAM COXPaHEHUA (MaCCbl, SHEPTUU, UM- (relations) of

nyneca v gp.), cnyxawyme ans onmcaHus Mogenu cpeabl (peonorus, ypasHe- mathematical model

HUA COCTOSAHUSA)

Il puMevyaHune — B COBOKYMHOCTU C 3aKOHaMW COXpaHeHUs, rpaHNYHbIMU U Ha4YalbHBIMW YCITOBUAMMK o6pa3yr0T
MaTeMaTu4ecKyto Moenb.
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2.2.9 KOHeYHO-pa3HOCTHAA annpokcuMaumsa ypaBHeHul: 3ameHa en finite difference
Nno HEKOTOPbIM Npasuam UCXoAHbIX AnddepeHumanbHbiX (MHTErpanbHbIX) approximation of
ypaBHEHMI1 CUCTEMOM anrebpanyeckux ypaBHEHUMN, CBA3bIBAIOLLUX 3HAYEHUS equations
WUCKOMOW (PYHKLIMM B KOHEYHOM YUCHIE TOYEK pacYeTHON obnacTtu

2.2.10 pasHocTHOe ypaBHeHue: [luckpeTHbii aHanor audpdepeHumn- en discrete equation
anbHOro (MHTErparnbLHOro) ypaBHEHUs, NOSy4aeMblili NyTEM 3aMeHbl NPOU3BO-
OHbIX PYHKUMIA (MHTErpanoB), BXOASLLUX B YPABHEHUS, UX NPUOAMKEHUSAMM,
BbIYUCSIEHHBIMU 10 KOHEYHOMY UYMUCITY 3HAYEHUI DYHKLMIA B PA3AIUYHBIX TOY-
Kax pac4yeTHoOW obnacru

2.2.11 ceTKa KOHEYHbIX 3neMeHTOB: CroLIHOe NOKpbITME obrnactu en finite element mesh
pacyera aneMeHTapHbIMM 06bemamu, UMEIOLLIMMU JOCTATOYHO NPOCTYIO reo-
MeTpu4eckyto popmy (Hanpumep: TeTpasgpamu, rekcasgpamu u T. 4.)

2.2.12 yucneHHoe mopenupoBaHue: MoaenuposaHue noseaeHusa en numerical simulation
o6bekTa, npouecca, ABNEeHUs NyTeM NOMy4YeHUs YUCAEHHOTO peLleHns ypaBs-
HEeHUW MareMaTu4eckon Moaenu

2.2.13 yucneHHbIn metoa;: MNMpeacraeneHne marematuydeckon moge- en numerical method
nu B hopme anroputTma, KOTopbii MOXET ObiTb peanu3oBaH B BUAE KOMMbIO-
TEPHOM NporpamMmebl

2.2.14 yncneHHoe peweHue: Pesynbrar pelleHnss ypaBHeHnit mate- en numerical solution
MaTUYECKON MOZENU YNCIIEHHBIM METOAOM

2.2.15 KOppeKTHO nocTaBrieHHas 3aga4a: 3agaya onpeaenenus en well-formulated
peLLueHns NO MCXOAHbIM AAaHHBIM, AN KOTOPOW BLIMOSIHEHbLI CneayoLme (well-posted) problem
ycnoBust (YCNOBUSA KOPPEKTHOCTM): 1) 3a4aya UMEET peLueHue npu mobbix
OONYCTUMBIX UCXOAHbIX AaHHbIX (CYLLECTBOBAHWE PELLEHUS); 2) KaXablM UC-

XOAHbLIM AaHHLIM COOTBETCTBYET TOMbLKO OAHO peLueHne (O4HO3HAYHOCTh 3a-
aayn); 3) peeHne yctonumso

2.2.16 HeKOpPpPEeKTHO nocTaBrieHHaa 3agava: 3agava, ana kotopon en ill-formulated (ill-posted)
He y#OBMNETBOPSAETCA XOTS Obl OAHO M3 YCMOBUIA, XapaKkTepu3yoLux KOPPeKT- problem
HO NOCTaBMEHHYIO 3aJa4y

MpwuMeyaHune— Ecnu 3agada nocTasneHa HEKOPPEKTHO, TO MPUMEHSTL ANSA €€ PELLEHNS YUCNEHHbIE METOA!,
Kak npaBuno, HellenecoobpasHo, MOCKOMbKY BO3HUKAOLME B pacdeTax NorpeLlHOCTH oKpyrneHuii 6yayT cunbHo Bo3pac-
TaTb B XO[ € BbIMUCIEHUNA, YTO NPUBELET K 3HAUYUTENBHOMY UCKaXEHUIO pesyrbTaToB. B HacTosWee BpeMs pa3sBuTel METO-
Nbl peLUeHUs HEKOTOPLIX HEKOPPEKTHLIX 3ag4ad. 3To, Kak NMpaBuno, Tak HadbiBaeMble MeToabl perynapusauun. OHW ocHo-
BLIBAIOTCS Ha 3aMeHe NCXOAHOM 3agaqn KOPpeKTHO NMOCTaBleHHON 3agadeil. MocneaHs s CORepXUT HEKOTOPLI NnapaMeTp,
NPy CTPEMITEHNI KOTOPOro K HYSTHO peLLeHne STOW 3agaqn NepexoauT B pelleHne UCXOLHON 3agaun.

2.2.17 puHammnyeckaa cuctema: OObekT unm npouece, and kotoporo en dynamical system
onpeaeneHo NOHATUE COCTOSHUS U HA MHOXECTBE BCEX COCTOSAHMIA onpeae-
NIEHO B3aWMHO OAHO3HA4YHOE OTODPaXeHMe B HEKOTOPYIO 006nacTb N-MEPHOTo
[EeNCTBUTENBLHOrO NPOCTPaHCTBA

MpuMeyvyaHune — BTa obnacTb HasbiBaeTcA Pa3oBbiM NPOCTPAHCTBOM AWHAMUYECKOW CUCTEMBI. MI3MEHeHUIo
COCTOSIHWIA AMHAMUYECKON CUCTEMbI COOTBETCTBYET ABUXKEHUE TOUKM B ha3oBOM NPOCTPaHCTBE.

2.2.18 maTeMaTuuyeckaa mogernb AMHaMuuyeckon cuctembl: Cucte- en mathematical model of
Ma ypaBHEHWI (Kak npasuno, anddepeHynansHeix), onpegenstowmx usMme- dynamical system
HEeHUe COCTOSIHWUA CUCTEMbI BO BPEMEHHU

2.2.19 nuHerHaa maremaTuyeckas moaenb. Maremartudeckast Mo- en linear mathematical model
Aenb, B KOTOPOW HE3aBUCUMbIE NEPEMEHHbIE BXOAAT B BUAE NUHENHBIX KOM-
OuHauuii cnaraemblx

MpumeyaHue— CyMMa peLLeHUit NIMHERHON MaTeMaTU4ecKon MOAENM TakKe ABNAETCA pPeLLUeHNneM.
2.2.20 HenuHenHas gUHaMuveckaa cuctema: luHamuyeckas cucte- en nonlinear dynamic system
Ma, SBOMOLMA KOTOPOW ONUCLIBAETCA HENMMHENHBIMW 3aKOHAMMU
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2.2.21 HenWHeWHaa MaTemaTuyeckasas mopenb. MaremaTtuyeckas
MOZENb, ANA KOTOPOW CymMa ABYX MPOU3BOSbHbLIX PELUEHUN HE ABNAETCA
peweHnem

2.2.22 napameTtp: [pu3HaKk unu BenmMUnHa, Xxapakrepusytowas Kkakoe-
nm6o CBOMCTBO 0ObEKTA M MPUHUMALOLLAA Pa3nNUyHble 3HAYeHus

2.3 Metoabl YMCIIEHHOrO MOAENUPOBaHUA

2.3.1 6ecceTOYHble MeTOoAbl YMCNEHHOro moaenupoBaHus: Yuc-
NEHHble METOfbl, KOTOPblE HE TPebyIoT CETKM TOYEeK, COEAMHEHHbIX MeXay
coboii Ans annpokcMMaumn YpaBHEHUI
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en non-linear mathematical
models

en governing parameter

en mesh-free simulation
method

MpuMeyaHune — B GecceToqHbIX MeToAax OYHKLMM U UX NPOU3BOAHLIE, BXOASLUWNE B UCXOAHLIE YpaBHEHUA
KpaeBOW 3afjauu, BLIMUCNSIOTCA Ha OCHOBE MPeACTaBneHUs B BUAE PSAOB nepuoandeckux unu eictpo ybuisatowmx 6a-
3NCHBIX yHKUUIA. MMpenmyLlecTBa 6eCCeTOUHBIX METOLOB NPOSBIISAIOTCS B 3ajaqax ¢ 3apaHee HEU3BECTHOW UMK CIOXHO

MeHsItoLLencs rpaHnLein pacHeTHo obnacTy.

2.3.2 BapuMauuoHHble MeToabl: MeToabl peLueHns mateMaTuyeckux
3ajay nyTemM MMHUMU3auun dyHKLMoHana

en variational methods

MpuMedaHne— BapualnoHHbIi METoA 3aKM4YaeTcs B TOM, YTOObI UCMONb30BaTb A NMOUCKa PeLUEeHNUs KaKyto-
TO NPOBHYH (OYHKLMIO NEPEeMEHHbIX CUCTEMBI, BUS KOTOPOMW 3aBUCUT OT HECKOSBbKUX NapaMeTpoB.

2.3.3 MeToa rpaHUYHbIX IneMeHToB: Moaudukaums merToaa KOHeu-
HbiX anemeHToB (MK3) ans annpokcumaumn UCKOMbIX (PYHKUMIA, HO He B 0O-
nacTu peLweHns 3afayu, a Ha ee rpaHuue

2.3.4 mMeToa OMCKPETHbIX 3IIEMEHTOB: YNCNEHHbIN METOA, nNpeaHa-
3HaYeHHbIN ANA pacyeTa ABMXKEHUSA BOnbLIOro yucna yacruy 6e3 yyera mx
aecopmanmmn 1 BO3MOXHOIO paspyLUeHUs

2.3.5 MeToA KOHEYHbIX pa3HOCTel: CETOYHbIN MEeTod UMCIIEHHOrOo
pelleHust 3aaa4y MaTeMaTu4eckon hM3nku, B KOTOPOM AUCKPETU3ALUUS UC-
XO[HbIX KpaeBbIX 3aja4y NPOU3BOAUTCA HA OCHOBE KOHEYHO-Pa3HOCTHON an-
npokcumMmaymm

2.3.6 MeTOA KOHEYHbIX 3neMeHTOB: CeTOYHbIN METOA YUCNEHHOrO
pelueHnsa 3agady marematuyeckor (usuku, B KOTOPOM AUCKpeTusauus uc-
XOAHbIX KPaeBblX 3a4a4 NPOU3BOAUTCSI HA OCHOBE BapUaLMOHHBIX UK NPO-
€KLMOHHbIX METOAOB NMPU MUCMNONMb30BaHUM CneuuanbHbIX KOHEYHOMEPHbIX
NOANPOCTPAHCTB (PYHKLUMIA, onpeaensieMbiX BbIOpaHHOW CETKON

2.3.7 MeTog KOHTPONbHOro oobema (Hpk. Memod KOHe4YHbIX 06b-
emo8): YaCTHbII cny4van MeToaa KOHEYHbIX PasHOCTEN

en boundary element method

en discrete element method

en finite difference method

en finite element method

en finite volume method

MpuMeyaHue— ANMNPOKCUMALMIO B METOAE KOHEYHOTO 06bema Nosy4atoT U3 4UBEPreHTHOrO BUAa ypaBHEHUS
B YaCTHLIX MPOU3BOAHLIX ANA peanu3auum KOHCEPBAaTUBHOCTU ypaBHEHUN, ONUCLIBAIOLMX 3aKOHBI COXPaHEHUSA.

2.3.8 metoa MoHTte-Kapno: YucneHHblit MeToa, OCHOBAHHLIW Ha
nonyyeHun OOMbLUOrO 4YnMcna peanusaumi CTOXacTU4eckoro (Crny4amHoro)
npotecca, KoTopblit opmupyercs Takum o6pasom, 4ToObl €ro BEpoaTHOCT-
Hble XapakTEPUCTUKN COBNAAanu ¢ aHanorMyHbIMM BENUYMHAMU peLLaeMON
3agaum

2.3.9 mHoromacwtabHoe MoaenupoBaHue: Peanusauusa marema-
TUYECKON MOAenu, ABNAIOWENCA nepapxuen pasnuyHbiX mMareMaTu4eckmx
Moaenen, ONUCbIBAIOLMX NPOLECChl pasHOro Mmaciutata no nepemeHHbIM
ha30BOro NPoCTpaHCTBA (BPEMEHHOTO, NPOCTPAHCTBEHHOTO U T.N.)

2.3.10 oGpaTHbIe 3ag4a4yn maTeMaTUYecKoro MogenupoBaHus: o-
ny4yeHue napaMmeTpoB MOAENU, KOTOPbLIE ONPEAENSIOT PELLEHUE NPAMO 3a-
Aaum (T.e. COBCTBEHHO 3a4a4u MaTemMaTMyeckoro MoaenMpoBaHua Npu rpa-
HUYHBIX YCNOBUAX, HAYaMNbHbIX YCMOBUSAX U T.4.) NMPU HANOXEHUU HEKOTOPbIX
yCNoOBUWI Ha peLueHne (HanpumMep, NOUCK SKCTPEMyMa HOPMbl peLLeHNs)

en Monte-Carlo simulation

en multiscale simulation

en backward problems
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2.3.11 obnactb pacuyeta: ObnacTtb, B KOTOPOI onpeaeneHa annpok- en simulation domain
cuMaumnsa ypaBHEHUI MaTeMaTUYEeCKON MOAENN

2.3.12 KOHEYHbIN INEeMEHT: DNEMEHT, UMEIOLLIMIA KOHEYHbIe pa3amepbl, en finite element
Ha KoTopble pasbuBaeTcsa 06nacTb, B KOTOPOMN ULLIETCA YUCNEHHOE pELLEHNE
MOCTaBMNEHHON 3agayvyun maremaTtu4eckoro MmogenmnpoBaHua

MpumMeyaHune — OnNemMeHT, UMeIOLWNIA KOHEYHbIE pa3Mepbl U He ABNALMACcA 6eCKOHEYHO MarnbiM B CMbICIe
AuddpepeHumnansHOro NCHUCNEHUA Npu UCNorbL30BaHMN METOAa KOHEYHbIX anemMeHToB (MK3) unu metofa KOHTPONbHOro
obrema (MKO).

2.3.13 ctatuctnyeckoe mogenupoBaHue: Bug komnblotepHoro mo- en statistical simulation
AEenMpoBaHns, NO3BONAIOLMNIA NOMYYNTb CTaTUCTMYECKME AAHHbIE O NpoLEeC-
cax B MOAESNIMPYEMON CucTeme

AndaBuUTHBLIN yKa3aTesnib TEPMUHOB Ha PYCCKOM Ai3blKe

anroputm 221
annpoKcumMauus ypaBHeHU KOHEUHO-Pa3HOCTHas 229
Banuaauua MaTeMaTuuyeckon moaenm 225
BepudUuKaLusa MaTeMaTuueckon mogenm 224
BUA YPaBHEHUH ANBEpPreHTHbIN 213
AUCKpeTusauusa mogenu 216
AUCKpeTu3auus oneparopa 215
3ajaya KOPPEKTHO NocTaBneHHasn 2215
3ajaya HEKOPPEKTHO NOCTaBnNeHHas 2216
3agavya TectoBast 2.1.19
3aaum MaTemMaTuvecKkoro MoaenupoBaHusi obparHble 2.3.10
uTepauus 21.15
KOHCEepBaTUBHOCTb YNCNIEHHOro MeToAa 2113
KPUTEPUU YCTOMUMBOCTH peLleHUs 2.1.10
MacLTabupyeMocTb MHOTONPOLECCOPHbIX BbIYUCTIEHUH 2117
MeToA rPaHNYHbIX ANEeMeHTOB 2.3.3
MeToA ANCKPETHbIX 3fIeMeHTOB 2.3.4
MeToA UTepauUOHHbIN 2.1.16
MeTOo[ KOHEUHbIX pa3HOCTeN 235
METO KOHEYHbIX 9JIEMEeHTOB 2.3.6
MeToA KOHTpPONbHOro o6bLema 2.3.7
metoa MoHTe-Kapno 2.3.8
MeTo[ YNCNEHHbIN 2.2.13
MeToAbl BapuaLUOHHbIe 2.3.2
MeToAbl YMCIIEHHOTro MoaenupoBaHuA 6ecceTouHble 2.3.1
MoaenupoBaHue MaTeMaTuyeckoe 223
MopenupoBaHue MHoromaclutabHoe 2.3.9
MoaenupoBaHue cTaTucTmyeckoe 2.3.13
MoaenupoBaHue YNCrieHHoe 2212
moaenb 221
Moaenb AUMHAMUUYEeCKOW CUCTEMbI MaTeMaTunuecKas 2.2.18
Moaesrnib UMUTaUUOHHas 222
Moaenb NUHelHaa maTemMaTuyeckas 2.2.19
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