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MpeaucnoBue

1 PASPABOTAH ®epepanbHbiM rocyqapcTBEHHBIM YHUTaApHLIM Npeanpuatnem «Poccuickuin dene-
panbHbIA a0epHbld LUeHTp — Bcepoccuidcknia Hay4vHO-uccneaoBaTenbCKMN UHCTUTYT 3KCMEPUMEHTaNLHOM
puankmy (Pryn «PeALU-BHUNS®y»)

2 BHECEH TexHuyeckum koMuTeToM no ctaHaaptuszaumm TK 700 «MatemaTrnyeckoe MoaenupoBaHue
N BbICOKOMPON3BOANTENBHLIE BbIYUCNUTENBHLIE TEXHONOTMUY

3 YTBEPXIOEH W BBEJEH B JEWCTBWE lMpukasom PenepansHOro areHTcTBa no TEXHUYECKOMY
perynuposaHuio U MeTponoriu ot 22 asrycta 2024 r. Ne 1105-ct

4 B3AMEH roCTt P 57188—2016

lpasuna npuMeHeHUss HacmosLwea2o0 cmaHdapma ycmaHosneHbl 8 cmamee 26 ®edepanbHo20 3aKkoHa
om 29 uwHA 2015 2. Ne 162-®3 «O cmaHdapmu3zauuu 8 Pocculickoll ®@edepayuus. MIHgopmayusa ob us-
MeHeHUAX K HacmosuemMy cmaHdapmy nybnukyemcs e exe200HOM (10 COCMOSHUI Ha 1 AHeapsa mekyu,eao
200a) uHopMayUuoHHOM yKkazamene «HauuoHanbHble cmaHoapmely, a ohuUUanbHbIU meKem usMeHeHUl
U Nonpasok — 8 EXEeMECAYHOM UHGhOPMAaUUOHHOM ykazamene «HauuoHansHbie cmaHlapmsl». B cnyyae
nepecmMompa (3amMeHsl) unu omMeHb! Hacmosiueao cmardapma coomaeemcemeytoujee yeaedomneHue bydem
onyénukosaHo 8 bnuxaliweM 8bINycKe eXeMecsyHo20 UHMOPMaUUOHHO20 ykalamernsd «HauuoHanbHble
cmaHOapmei». Coomeemcecmeyiowas UHghopMayus, yeedoMaeHue U meKkcmsl pasMelaromces makxe 8 UH-
ghopmayuoHHoU cucmeme 0buieao Nonb308aHud — Ha oguyuansHoM catime ®edepanbHo20 azeHmemea o
MEXHUYECKOMY Pezynupo8aHur0 U Mempoaoauu e cemu MiHmepHem (www.rst.gov.ru)

© OdhopmneHune. ®IBY «MHCTUTYT cTangapTuaauuuy, 2024

HacToswmn ctaHgapT He MOXeT ObITb NOMHOCTLID UMW YAaCTUYHO BOCnpouniBeaeH, TMpaxXnpoBaH U pac-
NMPOCTpaHeEH B Ka4veCTBe OCbI/ILlMEJ'[bHOFD nagaHna 6es pa3peleHnsa fDe,u,epaanoro areHTCTBa Nno TeXHN4eCKo-
MY perynupoeaHui 1 MeTponorun
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BeepneHue

OpHMM U3 3HaYUMbIX HanpaBneHnin KOMNBIOTEPHOTO MOOENUPOBAHUA ABNAETCA MOAeNUpoBaHue huan-
UYECKUX, 8 TaKKe TECHO CBA3AHHbLIX C HUMUW (PU3NKO-XMMUYECKUX NPOLLECCOB ANA U3aenunin, Apyrux Mmatepuans-
HbIX OOLEKTOB WM MPUPOLHBIX SIBNEHWA. B CBSA3W € 3TMM akTMBHO pasBuBaeTCs COOTBETCTBYIOLLAaA HOpPMaTMBHAS
Ba3a, MHOrMe NOMOXeHWs1 KOTOPOW OCHOBaHbLI HA UCMONb30BaHUKU cneungryecknx gns obnact KoMnbTEp-
HOro MOJENUPOBaHUA TEPMUHOB.

B HacToslWwem cTaHOapTe pacCMOTPeHbl TEPMUHBLI, Hanbonee 4acTo ynoTpebnsemblie B HOPMaTUBHbLIX
[OKYMEHTaxX Mo KOMMbLKTEPHOMY MOAENUPOBAHUID OU3NYECKUX U PUINKO-XMMUYECKUX NMpoLeccoB (B YacTu
npegMeTHon obnacTn XMMu4eckon U3mKKn) U COCTOSHUIA. [INg KpaTKOCTU Janee NUCNonb3yeTcs TEPMUH «u-
3Uyeckue NpoLecehl».

MpuBoaaTcs KpaTkMe onpefeneHus, chopMynUPOBaHHLIE C TOYKU 3PEHUST KOHTEKCTa UX NMPUMEHEHUS
npv mogenupoBaHuun. Ans yrnybneHHoro n3y4yeHns TEpMUHOB, NPUBEAEHHbIX B HACTOSALLEM CTaHgapTe, a Tak-
e MaTeMaTUYecKUX TEPMUHOB, HA KOTOPLIX OHWM OCHOBAHLI, PEKOMEHOYETCA WUCMOMb30BaHWE TeXHUYECKON
nUTepaTypbl AN COOTBETCTBYHOLLNX 0BnacTen BbIMMCNINTENBHOW MaTeEMaTUKN U MATEMaTUYECKON DU3UKN.

[Npy NnogroToBKe HACTOALLErO CTaH4apTa UCNoNb30BaHel MaTtepuansi [1]1—[5].

YcTaHOBMEeHHble B HAacTosWeM cTaHAapTe TepMUHbI pacrnonoXeHbl B CUCTEMaTU3NPOBaHHOM NOpsKe,
OoTpa)arLem cucTemy NoHATMI B 00nacTu KOMMNbIOTEPHOro MOAENMPOBaHMSA (DU3NYECKMX NPOLLeCCOB.

[nsa Kaxaoro NOHATUS YCTAHOBIEH OOWMH CTaH4apTU30BaHHbLIA TEPMUH.

TepMWHbI pacnonoX)eHsl N0 TEMATUYECKUM Noapasaenam.

He pekomeHgyemble K NPUMEHEHUIO TEPMUHbLI-CUHOHUMbI MPUBEAEHbLI B KPYIMbIX CKOBKax nocne craH-
[ApTU30BAHHOIO TEpMMUHA M 0603HaYeHbl NoMeTon «HpK.».

3aknoyeHHas B Kpyrible CKOOKM YacTb TepMMHA MOXET DbiTh OMyLLEeHa NPy UCNoMb30BaHUN TEpMUHA B
OOKyMeHTax no craHgapTusauunu.

B cTaHgapTe npuBefeHbl 3KBUBaNeHTbl CTaHAapTU30BaHHbIX TEPMUHOB Ha aHITIMACKOM SA3bIKe.

B ctaHpapTe npuBeneH andaBUTHbLIA yKa3aTenb TEPMUHOB C yKa3aHWMEM HOMepa CTaTbu.

CraHgapTvu3oBaHHbIe TEPMUHBI HABpaHbl NONYXMUPHBIM LWPUGTOM, UX KpaTkue hopMbl, NpeacTaBneH-
Hble abbpeBnaTypoi, — CBETMbIM, @ CUHOHUMbI — KYPCUBOM.

v
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HAUMWOHANBbHBLIN CTAHOAPT POCCUMUCKOWN OEOEPALUMU

YACNEHHOE MOOENMPOBAHUE ®U3NYECKUX NPOLIECCOB
TepMuUHBI M onpeaeneHus

Numerical simulation of physical processes. Terms and definitions

Data BBegeHuna — 2025—06—01

1 OGnactb NnpuMeHeHusA

HacTosilni cTaHgapT ycTaHaBnvMBaeT TEPMUHONOMMI0 B 06nacTy KOMMNbKTEPHOTO MOAENUMPOBaHWA du-
3M4ECKMX MPOLECCOB W COCTOAHWIA ANA U30enui, APYrMX MaTtepuanbHbIX OO BLEKTOB M NPUPOAHBIX ABMEHWN.

B HacTosiLleM cTaHaapTe YyCTaHOBMEHbl TEPMUHbI, KOTOPbIE PEKOMEHYETCS NPUMEHATL BO BCEX BMAaAX
OOKYMEHTaUuM U nuTepaTypsbl, BXO4ALWMX B cdepy paboT no cTaHOgapTUsauum B 06nacti KOMNLTEPHOTO MO-
OenupoBaHust uanuecknx NpoLleccos 1 (MNM) UCNoNb3YLIKMX pesynsTaTel 3TUX paboT.

TepMUWHEBI HacTosILLero ctaHaapTa MoryT ObiTb MCMONb30BaHbl B 06MacTu KOMMBIOTEPHOTO MOAEnu-
pOBaHWs, OTMWMYHON OT MOAENUPOBaHUS hU3MYECKUX NPOLIECCOB (B CNy4ae OTCYTCTBUA crnelndgruyeckux
cTaHOoapToB).

MpumeyaHune — B gononHeHue K TepMuHam B 06nacT KOMNbKTEPHOrO MOAENWPOBAHMS, YCTAHOBMEHHBIM B
HacTOALWEM CcTaHaapTe, NpMMeHsaT TepMuHbl no FOCT P 57700.21 n TOCT P 57412.

2 HopmaTuBHbIe CCbINKKX

B HacToslleM cTaHOapTe UCNob30BaHbl HOPMAaTUBHbIE CCbIMNKU Ha cnefyole cTaHaapThl:

FOCT P 57412 KomnbloTepHble Mogenu B npoueccax pas3paboTki, NPOU3BOACTBA M 3KCMyaTauum ms-
genuin. OBLLMe NonoXeHus

FOCT P 57700.21 KomnbioTepHoe MoAenvpoBaHne B npoueccax paspaboTkun, nponasoncTea v obecne-
YeHus akcnnyartaunm n3genuini. TepMmnHbl U onpegeneHns

Mpumeyanue — MNpy NONb30BAHUM HACTOALLMM CTAHAAPTOM LENecoobpasHo NpPoBEpUTL AENCTBUE CCbINOY-
HbIX CTAHAAPTOR B MH(OPMAaLMOHHOM cucTeMe 0BLLEero nonb3oBaHna — Ha othuuMansHoOM cainTe deaepansHOro areHcTea
Mo TEXHUHECKOMY PEryrnMpoBaHWi U METPONorMi B ceT VIHTEPHET UMW MO eXerogHoMy MHGOPMaLUMOHHOMY yKasaTte-
o «HauWoHanbHble cTaHgapThl», KOTOPLIA ONyBNMKOBaH MO COCTOAHWMIO Ha 1 gHBapa TeKyLero roga, v no BbIMycKam
EXeMeCAYHOro MHGOPMAaLIMOHHOTO yKasaTens «HauuoHanbHble CTaHaapThi» 3a TEKYLIWIA rod. ECNM 3aMeHeH CCbINoYHbIH
CTaHOapT, Ha KOTOpLIA JaHa HeAAaTUPOBaHHAA CChIMKa, TO PEKOMEHOYETCA MCMONb30BaTb OEUCTBYIOLLYH BEPCUKD 3TOrO
cTaHdapTa ¢ y4eToM BCEX BHECEHHbBIX B AaHHYO BEPCUIO M3MeHEeHWA. Ecrv 3amMeHeH CCbINOoYHbIA CTaHOapT, Ha KOTOPLIH
[aHa 4aTvpOoBaHHANA CChISIKa, TO PEKOMEHAYETCA UCMOMb30BATh BEPCMIO 3TOTO CTaHAAapTa C YKasaHHbIM BhILE To40oM yT-
BepXOeHWA (NpUHATUSA). ECnn nocne yTBepXKOeHUsl HacTOSLLEero cTaH4apTa B CCbINMOYHLIA CTaHAapT, Ha KOTOpLIA daHa
[aTMpOBaHHAas CCbINKa, BHECEHO U3MEHEHWe, 3aTpariBarLlee NonoxeH1e, Ha KOTopoe AaHa CChirka, TO 3TO NoNoXeHne
peKOMEeHIYEeTCH NpUMeHATs Be3 yyeTa 0aHHOro uaMeHeHus. ECnm cobinoYHbIn CTaHaapT oTMeHeH 6e3 3ameHsl, TO Momno-
XEHMe, B KOTOPOM [aHa CChINKAa Ha Hero, peKOMeHAYeTCH NMPUMEHATL B YACTU, HE 3aTParvBaioLLen 3Ty CCbINKY.

M3paHue ochbnumnansHoe
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3 TepMmuHbI U onpeaeneHus
O6LwWwwne NoHATHA

1 q)VIZ!Vl'-IECKHﬁ npouecc: lNocnepoBaTtenbHOe N3MEHEHWE COCTOSHUSA mMmartepu-
anbHoro o6bekTa Unm cMcTeMmbI MatepuanbHbIX 06beKkToB BO BpEMEHMWU, B pedynbrarte
KOTOPOIo N3MEHAKTCA UX CbVI3M‘-lECKVIe CBOWCTRA.

MpumeuvaHusa

1 Moa puanyecknmn cBOMCTBaMU MaTepuanbHOro 0b6beKkTa NoHMMAaKTCA MexaHU4eckue,
TepMoAUHaMUYecKne, aNeKTPOMarHUTHble, ONTUYecKUe, MONEKYNapHble, saepHble W apyrue
CBOWCTBA.

2 B KOHTEKCTEe KOMMbLIOTEPHOrO MOAENUPOBaHUA (U3MYECKMA npouecc MoXeT BbiTe aAn-
Hamu4eckMm (paccMaTpuBaeMble Npyv MOAENMPOBaHNN (PU3NYECKME CBOWCTBA M3MEHSIOTCA CO
BpeEMEHEM) UK CTauMoHapHbIM (paccmaTtpvBaemble NMpyv MOOENMPOBaHUKM (HU3NYECKNe CBOW-
CTBa He M3MEHSATCA co BpemeHeM). CBOWCTBA CTAUMOHApPHOIO MpoLecca XapakTepuayrTes
HPU3NHECKMM COCTOAHMEM UCCNeayeMoro 06beKkTa MoAeNMpoBaHUs.

2 cdm3unveckoe cocTosiHMe: COBOKYNHOCTL 3HAYEHWIl NEpPeMeHHbIX BenUYuH 1
napameTpoB, XapakTepuayrLx usndeckuin npoLecc Ana matepuansHoro obbekTa
UK CUCTEMBI MaTepuarnbHbIX 0GLEKTOB B ONpeaeneHHbId MOMEHT BpeMEHM.

MpumevyaHwns

1 MNpumepamy pU3MYHECKUX COCTOAHWMIA ABNAKTCA HanpsHXeHHO-A4edopMUPOBaHHOE CO-
CTOSIHWME KOHCTPYKLUMM UK CTALMOHApHOE COCTOSIHWE SOAEPHOro peaktopa.

2 B KOHTEKCTE KOMMNLIOTEPHOrO MOAEnMpPoBaHUA hranyeckoe COCTOAHME, Kak Npaeuno,
paccMaTpUBAKT Kak YacTHbIA crnydain dhuanyeckoro npolecca: cTauvoHapHbIA NPOLECE, B KO-
TOPOM OTCYTCTBYET 3aBUCHMOCTL (DYHKUWIA M BENWYMH OT BPEMEHM.

3 dmanKo-MaTeMaTM4yecKoe NpubnuxkeHue: MoHATHE, XapaKTepuaylollee npu
onpeaeneHHoM YpPOBHE YNPOLLUEHWA U OONYLWEHUHA B YPaBHEHWA MaTemMaTuYecKom
PU3NKK, pelleHne KOTOPbIX ANA 3adaHHoro dManyeckoro npouecca obecnedynsaeT
Nony4eHne Mccnegyembix BEMUUMH.

MpumedaHne — lMpuMmepamm PU3MKO-MaTEMATUHECKMX NPUBNMKEHMIA C pasHbIM
YPOBHEM YNpOLLEHWIA ABMNSAIOTCS criegylowme: Ans npouecca ABWXXEeHUs cpedbl — npubnuke-
HUs Haebe-CTokca v ra3oBoi AUHAMUKK; ANS NpoLecca NepeHoca 4YacTul — KMHETUYECKoe U
anchy3mMoHHOE MpuBnmKeHus.

4 chusuyeckans mopenb (npouecca): Bug mHdopmaynoHHOW mMogenu, KoTo-
pas onpenensieT COBOKYMHOCTb 3aBMCMMOCTEN MeXAy W3ydyaeMbiMW BENMMYUHAMM
paccMaTpuBaemoro(bix) dmamyeckoro(mx) npouecca(os).

MpumevyaHwnsa

1 MNpu paspaboTke duanyeckon mogenu onpenenstoT: Habop (PU3MYECKMX 3aKOHOB M
3aMbIKaIOLLMX COOTHOLLUEHWI, COOTBETCTBYHOLLMX U3y4aeMomy hrandecKkomMy npoueccy; Benu-
YMHbI, OKa3blBaLLMe B3aMMHOe BUSAHWE Ha pas3nuyHble dM3nYeckue NpoLecckl Npyu MymneTyu-
hM3NYHOM MOOENUPOBAHUN, a TaKKe pasznuyHble hakTopel (BENUUYMHBI U YHKUMOHAMNBHBIE 3a-
BUCUMOCTH), KOTOPBIMU MOXKHO npeHebpeys Npy MoAENNPOBaHUN.

2 Ha ocHoBe thmanyeckor mogenu paspabatbiBaloT MaTeMaTUYeckyo Mogenb nsnye-
CKOro npouecca.

5 maTteMaTuueckaa Mofenb (hManyeckoro npouecca: Bug matematmyeckoi
Mogenu, o6beKTOM MOAENMPOBaHUS KOTOPOR ABNAeTCst (hM3NYeCcKMil npoLece Ans us-
Oenuii, Apyrux MatepuanbHbiXx 06bEKTOB W (MNU) NPUPOLHLIX SBMNEHUN.

MpumeyaHune — B ocHOBE MareMaTUYecKoM MOOENM (DU3UYECKOTo npouecca ne-
}aT ypaBHEHWS MaTeMaTMYeCKOW (DU3MKU pasfMYHOro TWMa, COOTBETCTBYHWME (PU3NHECKO
Moaenu, Hanpumep: auddepeHUmanbHble, MHTerpansHble, MHTErpo-auddepeHUManbHbIe.

6 KOMNBHOTEpPHaA Moaenb qJI/‘ISVI‘-IECKOFO npouecca: MartemaTuyeckasa mogens
CbIﬂSVNECKOTO npouecca, peann3oBaHHas B BbIYNCIIUTENLHOMW cpene ¢ npuMeHeHnem
nporpamMmmMmHOro obecneyeHns KOMMbHTEPHOIO MoAdenMpoBaHUA.

MpumedaHnune — Kak npaBuno, pelleHWe ypaBHEHW MaTemaTud4eckon husnku,
BXOOALLMX B COCTAB KOMMBLIOTEPHOW MOAeN hU3NYeCcKoro npouecca, BbIMOMHAETCS Ha BblYMC-
NNTENbBHOW TEXHUKE C NPUMEHEHMNEM YUCTEeHHbIX METOA0B.

2
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7

pazpaboTKa (NogroToBKa) KOMNbIOTEPHOW Mogenu: MNMpouecc onpeaenexHns 1
3aaHus NapaMeTpPOB KOMMbIOTEPHON MOJENN, XapaKkTEPU3YHOLMX CBONCTBA 00beKTa
MOJENUPOBaHUA.

M pummMmevyaHune — PaspaGOTKa KDMI'II:I'DTEPHOI?I Mogenn MOXeT BKNK4YaTth co3jaHne
nnn nMmnopT FeDMeTpVI‘-IECKOﬁ MoOenn obbvekTa MOOENUPOBaHNA U reHepauunio CETOYHOMN Mmoae-
I (I'Ipl/l MCNonb30BaHWKM CETOYHbIX METD,EI,OB).

[FOCT P 57700.39—2024, nyHkT 3.20]

8

pacyeT KOMNbIOTEepHOW Modenu: MpruMeHeHue paspaboTaHHOW KOMMBIOTEPHOR
MOOEMW U COOTBETCTBYHLLENO MPOrpaMMHOro obecrnedyeHns KOMMNbITEPHOMO MOOENN-
POBaHWSA, BbINOMHALLErO YNCNEHHOE PELLEHNE YPaBHEHWUI MaTeMaTUYecKoi Moaenu
1 3aBEpPLUAIOLLErOCA NOMyYeHNeM Pe3ynbTaTtoB KOMMbIOTEPHOTO MOAEMNMPOBaHIWS.
[FTOCT P 57700.39—2024, nyHkT 3.21]

9 nporpammMmHoOe obGecnevyeHune KOMNBHOTEPHOro MoaenMpoBaHUA: Bug npo-
rpaMmmMmHOro obecneyeHun, B cocTas KOTOPOro BXOOAT NMporpamMmebl, BbIMOMHAKLINE
NP1 KOMNBHOTEPHOM MOOENMPOBAHUN pacyeT KOMMNbHTEPHbLIX Mogenen, 3agaHue uc-
XOOHbIX OAaHHbIX, 06D360TKy pe3ynbraTtoB, a Takxe Opyrue sCnomMoraTterbHble npo-
rpamMmmebl.

MpumeuyaHnue — BcnomoratensHele nporpaMmMsl 0B6ECNeYMBaloT peannsauunio cep-
BMCHbIX (MO OTHOLUEHMWIO K PACYETY KOMMLIOTEPHOW MOGENK) yHKLUWIA, HAaNpuMep: yrnpasneHne
BbIMMCINEHUAMM, NOMNb30BATENLCKUIA UHTepdelic, paspaboTKy KOMMBIOTEPHOW MOAEenu, Bu3ya-
NU3aLMI pesynsTaToB MOAENMPOBaHNUA, (hYHKLMK MMMOPTa WM 3KCNopTa v ap.

10 mHOromacwTabHoe MogenupoBaHue: Mcnonk3oeaHue npu mogernmpoBaHUn
MaTemMaTnyHecKor MO4Eenu, ABAAILLENCS Mepapxmeﬁl pas3nnyHbIX MatemaTu4eckmnx mo-
[enen, onucbiBaoLWMX npouecchkbl pa3Horo mMacwTaba no nepemMeHHbIM cbasosoro npo-
CTpaHcTBa.

11 mynsTMdmanyHoe MogenupoBaHue: Bua mogenvpoBaHus, NMpu KOTOPOM
Ons u3y4aemoro obbekta MOAenvpoBaHWs Y4YMTLIBAKOTCA HECKONbKO (PU3NYECKMX
MpoLeCcCcoB, OKa3biBaOLWMX BNUAHWE APYr HA Opyra.

12 MyanMCbMSVI‘-IHaﬂ mogenb: CocrtaBHas CDM.?MHECKEH, MaremMaTu4eckKas
W1 KOMNbHOTEPHAaA MoOenb, obecne4unBatoLLan MogennpoBaHmMe HeCKONbKWMX Cblﬂ-
3UHEeCKMX npoueccos C y4eTOM WX B3aMMHOIO BIMAHWMA O5NA M3yHaeMOoro obbekTa
MoOenvpoBaHuA.

MpumeyaHnue — pyMepoM MynsTUGM3UYHON MOLENU ABMNAETCA MOAesb Tennomac-
cornepeHoca, NMpy pacyeTe KOTOPOI MoOEeNnvpyTes U3NYECK1e NPOLECCh ra3oBo AUHAMUKA
1 TENNOMPOBOAHOCTH.

13 napameTp: BenuunHa, xapakrtepusyllas kakoe-nnbo ceoicTBo 06LeKTa Mo-
OenupoBaHnsa UNu Moaenu.

14 atanoHHoe peweHue: OGLENPM3HAHHOE pelleHne HeKOTOpPoi 3aaaqu.

MpumeyvyaHune — 3DTanoHHOE pPELLUEHWE, OOCTOBEPHOCTb KOTOPOro NOATBEpXOEeHa,
MOXET BbITb Kak aHanMTU4eCKMM MMM YMCMNEHHBIM, TaKk U NpeacTaBnATh cOOOM aKCNEpMMEH-
TaneHbIW pe3ynsrat. Mcnonbayetca npu Bepudpukaumy v (Mnu) BanugauMu nporpaMMHOro
obecneyeHna KOMMLIOTEPHOrO MOOENMPOBAHWS U MPKU OLIEHKE adeKBaTHOCTM KOMMbKTEPHBLIX
Moaenen.

15 TectoBaa 3apada: BblumcnuTenbHas 3ajada, MMerLas onpeneneHHoe
pelweHne, ONg NPOBEPKN KOMMbIOTEPHOW MOLENM UMK NPOrpaMMHOro obecneveHns
KOMIMbIOTEPHOTO MOAENVMPOBAHNA NPpKY BeEpUUKaLmn n (I/IJ'II/I) Banungauuvn.

16 anroputMm: lNocrnenoeaTenbHOCTb NPOBEAEHWUSA BbIHUCNUTENbHbLIX Onepauuni
Ona onpegeneHnAa MCKOMOTO pesynbTraTa.
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17 BblUMCNUTeNLHasA (KoMnbloTepHas) cpega: COBOKYMHOCTb NMPOrpaMMHbIX
W annapaTHbIX CPeAcTB ANA peanusauuu onpedeneHHon KOHUEenuMu BblYUCIEeHW,
npegHasHavyeHHasa anst KOMMbITEPHOro MOAeNMpoBaHus.

YucneHHoe MogenupoBaHue ¢W3M'-|ECKHX npoueccos

18 uncneHHoe mogenupoBaHue: Buo MooenupoBaHusA, OCHOBAHHLIA Ha Momny-
YeHWUU pellieHnsa ypaBHeHWA MaTeMaTyeckon Mogen YMCneHHbIMU MeTogamMu.

19 uncneHHbIW MeToA: MeTon, KOTOPLIA NO3BOMSAET NPeAcTaBUTh pelleHne Ma-
TeMaTU4YecKol 3afadun B BUAE KOHEYHOW NocnenosatensHOCTU onepauUuin Haa Yucna-
MW ¥ NPUBOAWT K pesynsTatamM, NpeAcTaBneHHbIM B BUae Y1cern.

MpumeyaHus

1 OBWUM ons BCcex YMCNeHHbIX METOAOB ABMNAETCH CBEAEHUe UCXOOHOW MaTeMaTUYeCcKon
3ada4yv K Opyror, 6nm3kon K Hel 1 cchopMyrnupoBaHHOW B TEPMUHAX YMcen. 3TO 4valle Bcero
[OCTUraeTcsa OUCKpeTu3aUmein UCXOOQHOW 3aga4m NyTeM nepexofa oT OyHKLUWA HEMPEepLIBHOTO
aprymeHTa K hyHKUWAM OUCKPETHOMO aprymMeHTa.

2 MNMpuMeHeHWe YUCNEHHBIX METOAOR ANA PelleHUs YpaBHEHUIA MaTeMaTUYECKON Moaenu
COCTaBISAET OCHOBY KOMMbIOTEPHOIO MOAENMPOBaHUSA (hM3NMYECKUX MPOLIECCOB.

3 MNpw peweHnn ypaBHEHWA MaTeMaTUYECKOA (PM3WKN MCNOMb3YIOT NPUBNMKEHHBIE YMC-
NEeHHbIEe METOALI, MPAMbLIE YNCNEHHbIE METOAbI, @ TAKKE UX COYETAHKE.

20 yncneHHoe peweHue: Pe3ynsTaT pelleHns ypaBHeHWIA MaTeMaTn4yeckon Mo-
Aenu YNCrneHHbIM MeTOAOoM.

21 AuckpeTu3auua onepaTtopa: 3aMeHa OyHKLMOHANLHOTO onepaTopa matema-
TUYeckoi Mogenu anrebpanyeckum BbipaKeHWeM, 3aBUCALLUM OT 3HaYeHWn YHKLUN,
Ha KOTOPYK OeilCcTBYET onepaTop, B KOHEYHOM YKCne ToUeK pacdeTHoON obnacTu.

MpumevyaHue — [pumeHeHUe AUCKPETUZALMN K KOHTUHYaNbHOMY AnuddepeHLnans-
HOMY W (UNK) UHTErpanbHOMY YPaBHEHWIO B pac4eTHOI 0BnacTi NpUBOAUT K PA3HOCTHOW CXeme.

22 puckpeTusauusa mogaenu: Meton npeacTtaBneHusa yHKUMOHANLHLIX onepa-
TOPOB KOHTUHYyamnbHOW MaTeMaTudeckoi Moaenu anrebpanyeckvMu BbIpaKEHUAMU,
OCHOBaHHbLIMW Ha BLIMUCINEHUM 3HAYeHWUI (DYHKUMIA, Ha KOTOpbIe AeCTBYHOT oneparto-
pbl, B KOHEYHOM YMCIe TOYEK pacyeTHON obnacTtu.

MpumeyaHue — [NpUMEHEHVE AUCKPETUIALMM K YpaBHEHUSM MaTeMaTUYECKon du-
3UKW, COCTaBNAOLLMM MaTEMATUYECKYO MOAENb, NPUBOAKT K AUCKPETHOW MOZENM, OCHOBaHHON
Ha MPUMEHEHWUW PA3HOCTHBIX CXEM.

23 owunbka guckpeTusayuu: MorpellHocTs, BO3HUKAaKLLLAs BCNeaAcTBMe 3aMeHbl
(pyHKUMOHAMBHbLIX ONepaTopoB B YpaBHEHMAX MaTemaTu4yeckoi OM3uKM UxX npubnu-
KEHHBIMU KOHEYHO-PA3HOCTHLIMW COOTHOLIEHUAMM NPU Nepexoae OT KOHTUHYarnbHbIX
YpaBHEHWIA K PA3HOCTHBIM.

MpumevyaHne — Owwnbka AUCKPETU3ALMM MOXET ObiTb BbIpaXKEHa Kak PpasHOCTb TOu-
HOro 1 NpUBNMXEHHOro 3HaYeHNs1 MCKOMOW (OYHKLMK B ONpedeneHHon TOHKEe M Bo BCEW pac-
yeTHoW obnactu. B nocnegHem cnyyae ata pasHOCTb BbIpaXaeTcsi Yepe3 HOPMY, BbIYMCIIEHHYIO
Mo BCEM TOYKam pacHeTHoW obnacTu.

24 pa3HocTHOe ypaBHeHue: [IMCKpeTHbIA aHanor ypaBHeHns MateMaTn4eckon
hU3MKK, Nonyyaembin MyTEM 3amMeHbl MPOW3BOAHbLIX (DYHKUMA WU (MNKW) UHTErpanos,
BXOOALWWX B YPABHEHMWS, WX NPUBNMKEHUAMMN, BbIYUCIIEHHBIMU MO KOHEYHOMY YUCNy
3HaYeHNn PYHKUWUA B pasnMYHbIX TOYKax pacyeTHOW obnacTu.

25 KOHEeYHO-pa3HOCTHaA annpoKcumauus ypaBHEHMIFI: 3ameHa no onpege-
NNEHHbIM MpaBuiamMm UCXOOHbIX yDaBHeHVIﬂ MaTtemMaTu4eckon (OWU3NMKM CUCTEMON ar-
re6pa|/|quKMx yDaBHEHMPI, CBA3bIBAKLLMX 3HAYEHUS UCKOMOW CDYHKU.MVI B KOHEYHOM
yucre TOYEK pacyeTHOWM obnactu.
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26 Pa3HOCTHaA cxXema: KoHeuHada cuctema anreranecmx ypaBHeHMﬁ, nocrtae-
JNleHHaA B COOTBETCTBUE CUCTEMEe ypaBHEHMFI MaTemMaTU4yecKomn CbM3MKM, COCTaBnsA-
WnxX MateMmatu4ecKyrd Mmogenb.

MpumedaHne — PasHOCTHas cxema nony4yaercs NpMMeHeHUeM MeTOLOB OUCKPEeTH-
3aUMM ypaBHEHWUI, cogepXKallnX NPOU3BOAHbIE MO NepeMeHHbIM (ha30Boro NpocTpaHcTea (Ha-
NpUMep, BPeMeHMW, NPOCTPaHCTBEHHEIM KoopauHaTam). [ns KOPPEeKTHOTO ONMWCaHUs pelleHunst
CUCTEMbI YpaBHEHWI MaTemaTU4eckon (U3MKKM pasHOCTHAs CXema JormkHa obnagaTb CBOW-
CTBaMM CXOAMMOCTH, annpoKCMMaLUnK, YCTOMUYMBOCTM, KOHCEPBATUBHOCTH.

27 KoHcepBaTUMBHAasA pa3HOCTHas cxema: Pa3HoCTHas cxema, Kotopas obecne-
ymBaeT cobnioaeHne Ha OWCKPETHOW CeTKe OMNpedereHHbIX 3aKOHOB COXpPaHeHWs, Ko-
TOpbIe NPUCYTCTBOBArNW B MCXOOHOM KOHTMHyaJ'IbHOFI 3ajave.

28 NONHOCTbLIO KOHCepBaTUBHaA pa3HOCTHaA cxema: PasHocTHasa cxema, Ko-
TOpad obecneuynsaet COGH!-OJJ,EHVIE Ha ﬂMCKpETHOiﬁ CeTKe BCeX 3aKOHOB COXpaHeHWA,
KOTOpble NpUCYyTCTBOBAalin B MCXOQHOMN KOHTMHyaJ’IbHOﬂ 3agade.

29 OQMBepreHTHbIW BuA ypaBHeHus: Bug anddepeHumanbHOro ypasBHEHMS,
nonydawLwmnnca nytem npeobpasoBaHUa MaTeMaTUHEeCKMX BbIPaXXEHWA 3aKOHOB CO-
XpaHeHUs1 Macchl, UMMyNbca, NOMHOW 3HEPrUK 1 (MNK) Opyrux PUanYeckux BEMUUKH,
3anuncaHHbIX B WHTerpanbHoi ¢opme, NMPUMEHWUTENBHO K MPOW3BOMNLHOMY 0OLEeMY
CNMOLWHOR cpeabl.

30 KOHCepBaTUBHOCTL YMCreHHoro metoga: CBOWCTBO YMCMEHHOro MeToda,
npu KoTopoM oBecneunMBaeTCs BbIMNONHEHWE OWCKPETHLIX aHanoroB OnpefeneHHbIX
33KOHOB coxpaHeHusl aAns nwboro aneMmeHTapHoro o6bema B Noboit YacTu pacyeTHOM
obnacTu.

M pnmMmeyaHune — OBbI4HO KOHCepBaTUBHOCTb YWUCIEHHOINo Metoaa AOOCTUraeTcs 3a
CYeT anrnpokcrumaumnmn JJ,M(bd)EDEHLIMBJ'IbeIX ypaBHeHMﬁ, 3anvcaHHbIX B AMBEPreHTHOM BUAOE.

31 OAHOpOAOHadA pa3HOCTHaA cxema: PasHocTHasa cxema, BUA KOTODOJZ He 3a-
BNCUT OT BbIGOpa KOHKpE.‘THOI;'"I 3adavu U3 OaHHOro Knacca wm ot Bbl60pa paSHOCTHOFI
CeTKW, a pa3HOCTHbIe ypaBHEHMUA BO BCEX y3nax 1 (VIJ'IM) WHTEpBanax CeTkn ans nobon
3afa4yM U3 4aHHOro Kracca MMeroT O4UHAKOBbLIA BUA.

32 nopsagok annpokcumauum (Hpk. nopsdok moyHocmu): KonnyecTBEHHbIN No-
Kasartenb, XapakTepusyL A CBOWCTBO Pa3HOCTHOW CXeMbl YMeHbLIaTh OWKnbKy an-
NPOKCUMAaLUWK (HEBA3KY) NPU YMEHbLUEHWW MHTEPBANoB AUCKPEeTU3aLnn.

[fpuymeyvyanne — B npocTtbix (HanpMMep, O4HOMEPHbLIX) CNy4aax NopagokK anmnpokcu-
MaLuy ONpesensioT NyTem pasnoXeHus yHKUUM pelleHnsa 1 Apyrux dyHKUWiA B pag Telnopa.
B Gonee cnoxHbIX cny4asx ero MoryT OnpefensaTb YWMCMNEHHO, KaK BENUYUHY, PaBHY OTHO-
WEeHWO Ko3hMULMEHTA YMEHBLUEHWA Pa3HULbI MEXOY TOYHBIM M PacCHMTaHHBLIM 3Ha4YeHUEM
pesynsTupytowwen oyHKLMKM (HeBsiaka) No HEKOTOPOM HOpPME K KO3 MULMNEHTY YMEHbLLEHWUS UH-
TepBanoB AuckpeTtusauun. Hanpumep, ecnu npu yMeHbLLIEHUM UHTEPBANOB Pa3HOCTHOW CETKK
B [Ba pa3a HeBd3Ka yMeHbLUAEeTCH B ABa pasa, To NopadoK anmnpokcuMauun paeeH 1; ecnn
YMEHbLUEHWE HEBA3KW COCTABMNSAET YeTbIpe pasa, TO NOpPsAA0K annpoKcUMaLnn paBeH 2.

33 uTtepauunoHHbIn MeToad: [NpuUbNMKeHHbIA YUCNEHHbIR MeToa pelleHus, 3a-
KNHOYaLWMACA B MNOCMefoBaTeNbHOM HaXOXAEHWW N0 NPUBNMXKEHHOMY 3HaYeHUH
peLueHus MaTeMaTuyeckon 3agaqun cnegyrulero 6onee TOYHOrO 3Ha4YeHUsA OO OOCTH-
KEHWSA 3a4aHHON TOYHOCTU PELLEHUS.

M pumedaHune — MTepaLI,IAOHHbIﬁ MEeTOO npennonaraet MHOroKpatHoe NOBTOpPeHWe
I/ITepaLI,MPI, Npwn KOTOPOM pe3ynbrat ofHOM nTepaun NCNonb3yrT A4S BbINONHEHNA cne,qyrou.l,eﬁ
nTepauun.

34 ntepauusn: OavH n3 MHOTOKPaTHO MOBTOPAKWMUXCA 3TanoB NMpUMMeHeHWA
Kakon-nmbo maTemMaTndecKown onepaunn npu peleHMn MaTeMaTUYECKOM 3ajaqn
nTepauyMoHHbLIM METOAOM ANA NOCTENEHHOTo I'IpMﬁJ'IVI}KeH]/Iﬂ K UWCKOMOMY pe3ynbrary.
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35 npaMon MeToA: YMCNeHHbIA MeTo peLleHns, KOTOPLIA NO3BONsAeT B Npeano-
MOXEHUW OTCYTCTBUS OLIMBOK OKPYTMeHUs Mony4YnTb TOYHOE pelleHue maTemaTtude-
CKOW 3a[a4M 3a KOHEYHOE YNCNO apuMeTUYeCKNX AENCTBHUNA.

M pnMmevyaHune — I'IpmmepaMM NPAMbIX METOO0B ABNAKTCA METOObI Faycca 1 NPOroH-
KW, NpUMeHAeMble OANnA pelleHna CUCTeM NUHENHBIX anre6pa|.f|qecr<ux ypaBHEHMﬁ, nonyvyaemsbix
npuv OUCKpeTunsaumm NUHENHLIX UMK NMHEapU30BaHHbIX ypaBHE‘HHIﬁ MaTeMaTuyeckomn CbVISVIKVI,

36 rpaHW4Hble yCNnoBUA: Ycnosus, KOTOPbIM O0IMKHO YOOBNETBOPATE MCKOMOE
pelweHne ypaBHeHUA MaTteMaTu4ecKon CbMSVIKM Ha rpaHuue u (VIJ'IVI) 4acTu rpaHnubl
paC‘-IETHOI?I obnactu np1 KOMNbHTEPHOM MOOENUPOBaHUN.

MpnmeyvyaHue — [paHWyHblE YycnoBKa 0BbIMHO 3a8atl0Tes ¢ NoMoLWb0 anddepeHum-
aneHbIX ONepaTopoB, 04HaKo OHWM MOryT BbITk M OPYroro BUAa, Hanpumep: 3Ha4yeHue AaBneHus,
3HaveHVe napameTpoB BXOASLLEro NOTOKa UMW YCNOBUE CUMMETPUM PeLLEeHUs.

37 HavyanbHbIE ycnoBuA: Yecnosus, KOTOPbIM OOIAKHO YOOBNETBOPATEL MCKOMOE
pelweHne ypaBHeEHUA MaTemMaTuyeckom CIJV!3MKVI B pacquHoﬁ obnacTu Ha HavanbHbIA
MOMEHT BpeMeHWN KOMMbBTEPHOTO MOOENMMPOBaHUA.

38 3amblKalwlMe COOTHOLIEHUA MaTeMaTuyeckon mogenu: COOTHOLIEeHUs,
[OMOMHUTENBHBIE K 3aKOHAM COXpaHeHud, crnyxawue ONA OnUcaHusa (ruanyeckon 1
MaTeMaTU4ecKon Mmogenein cpeabl.

MpumeyaHus

1 MpumepamMmn 3ambIKaoLLMX COOTHOLLEHWI ABNAOTCA YPaBHEHUsI COCTOSIHUS, peonorus,
XUMUYECKaA N HEMTPOHHO-AAepHaa KUHETUKA.

2 B COBOKYNHOCTW C YpaBHEHUSIMU, OTPAXKAKLMMI 3aKOHBI COXPaAHEHUS, rpaHNYHBIMKA K
HavanbHbIMK YCroBUAMM 06pasyioT MaTeMaTUyecKyto MOOENb.

39 cxoguMOCTh pelleHUs: CTpeMneHue 3Ha4YeHWn pelleHna OMCKPeTHOM Moaenu
K COOTBETCTBYHLIMM 3HAYEHWAM pPeLIeHNs] KOHTWHYanbHOW MOAENV NMpU CTPEMIEHUM K
HYMIO MapamMeTpPoB AMCKPETM3aLunun.

MpumevyaHune — lMpuMepoM napameTpa AUCKPETU3ALMN MOXKET ABMATLCA LAl UHTe-
rpUpOBaHKA Mo NepemMeHHor hasoBoro NPoOCTPaHCTBa.

40 YCTOI;I'-IHBDCTI: YUCneHHOro metopa: PaBHOMepHaﬂ OTHOCUTENBHO LWara
WMHTErpnpoBaHnAa M BXOOHbIX OAaHHbIX OrpaHMYeHHOCTb YaCTMYHO pa3pellarwnx one-
paTopoB, ONUCbIBAWLWKUX nocnegoBartelibHbie 3Tarbl BblYWUCIUWUTEINNBEHOINO anroputMma
peweHna ypaBHeHNA.

MMpumeyaHune — YCTOAYMBOCTb YMCIEHHOrO MeTOoda SBNSETCA rapaHTvenr cnaboro
BMUAHUSA BbIMMCNUTENBHOW NOrPELLIHOCTW Ha PE3ynbTaT BblMUCIIEHWNA.

41 ceToYHasi HE3aBUCMMOCTb pPeLleHUA: XapaKTepucTuka YyBCTBUTENbHOCTH
pelleHnsa 3adady KOMMbIOTEPHOTO MOAEMNMPOBaHWUSA, MOMy4aeMoro CeTouHbIM (pas-
HOCTHBLIM) METOAOM, K U3MEHEHMWIO PA3MEPHOCTU CETKW (M3MEHEHWNID 3HAaYEeHWUIA UHTep-
BarnoB, Ha KoTopble pa3buTa Npu pelleHn paccMaTpueaemas obnacTs).

M punMedYaHune —,El,wanasoH A0NyCTUMOTO UBMEHEHWA PeLLEeHNA NMPpyY N3MEHEHWUI CETKA
3aBMCUT OT NpedbABNAEMbIX TpEGOBaHMl:L

42 4yBCTBUTENbLHOCTbL MaTemMaTUyeckoi Mogenu: 3aBMCKMMOCTbL LEeneBOw
hyHKUMY (peLleHns) MaTeMaTUYecKon MOOENU OT UBMEHEHUI ee NapaMeTpoB.

NMpumeyaHue — lpu aHanuse YyBCTBMTENBHOCTU MaTEMATUYECKON MOLENU Bapu-
auuM ee LeneBoi yHKLWUK (pELIEHNUA) BEI3LIBAIOTCA U3MEHEHMEM OLHOTO NapaMeTpa Unm He-
CKONMbKWX OAHOBPEMEHHO NapamMeTpoB MaTeMaTUy4eckoid Mogeny (Mpu 9ToM BCe ocTarnbHble na-
paMeTphbl 0cTaloTcA (OUKCUPOBaHHBLIMK), UMW U3MEHEHWEM BCEX €€ NAPAMETPOB OOHOBPEMEHHO.

43 nuHenHan maTemaTuyeckana mogenb: MaTtematuueckas Moaenb, B KOTOPON
HeaaBMUCUMbIE NepeMeHHbIE BXOAAT B BUAE NMUHERHLIX KOMOUHaLMA.

MpnmevyaHune — Cymma pelleHU NMHENHON MaTeMaTUYeCcKoN MOAENN TakkKe ABNgA-
eTCcA peLleHnem.
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44 HenNWHeWHaA MaTeMmaTU4eckas mogenb: Matematnyeckas mogenb, Ans Ko-
TOpOﬁ CymMmmMa ABYX NPON3BONbHbIX DELIJEHMPI HE ABNAeTCA pelleHneM.

45 KOHeYHo-3NnemMeHTHasi Mmogenb; KOM: COBOKYNHOCTL 3NEMEHTOB AOCTAaTO4YHO
NMPOCTON reoMeTpu4eckoi opMbl N KOHEYHbIX pasMepoB, Ha KOTOpbIe CMNIIOWHO pas-
BUT 0OBLEKT MOOENUPOBaHNA.

46 ceTKa KOHe4HbIX anemMeHTOB: CnnollHoe NoKpPbITUE pacyeTHon obnacTu Ko-
HEeYHbLIM KOMWYeCTBOM 3NeMeHTapHbLIX 06beMOB, UMEILLMX 4OCTaTOYHO NPOCTYH reo-
MeTpUYeckyo hopmy.

MpumevyaHun

1 Mpumepamun anemeHTapHeIx 06LEMOB SBNAIOTCA TETPASAPE!, rekcasaphl.

2 MNpy NOCTPOEHUI NPOCTPAHCTBEHHO ABYMEPHbIX, a Takke obonoyeyHslx Moaeneit BMe-
CTO 3MeMeHTapHbIX 06bEMOB UCMOMNb3YTCA MHOMOYTOMNbHWKN.

47 npsamas 3agada (MaTBMaTH‘-IeCKOFO MOHEJ’IHDOBGHHH): I'IonyquMe peLue-
HWA ypaBHeHmﬁ MaTtemMaTu4ecKon Mogenu npy 3agaHHbIX napamMmeTpax, HavalnbHbIX U
rPaHNYHbIX YCNOBUAX.

48 obpaTHas 3apava (MaTeMaTM4YeCcKOro MoaenvpoBaHus): [onyyeHue napa-
METPOB MaTemMaTU4ecKol MOAENW, KOTOopbie ONpefensioT pelleHre NpsAMOoi 3agaqu
MpU HaNoOXEHUW HEKOTOPbIX YCMOBWiA Ha peleHue (Hanpumep, NMOUCK 3KCTpemMyma
HOPMbI peLLeHus).

49 KOppeKTHO nocTaBneHHas 3agava: MaTemaTudeckas 3agada onpegeneHus
peLUEHNA MO UCXOOHLIM AaHHBIM, A5 KOTOPOI BLIMOMHEHLI CreayoLMe YCNoBrs Kop-
pekTHOCTU: 1) 3a4aya UMeeT peLleHue Mpu NbbIX 4ONYCTUMBIX UCXOAHBLIX OaHHbIX
(cyliecTBOBaHUE peLueHust); 2) KaObiM UCXOAHLIM AaHHbLIM COOTBETCTBYET TONLKO
O[HO pelleHne (OAHO3HA4YHOCTL 3aa4n); 3) pelleHne YCTONYMBO.

50 HEKOPPEeKTHO nocTaBneHHana 3agaJa: MaTtemaTnyeckasa 3agada, gNns KOTO-
p0|7| He yaoBrneTBopAeTcd MUMHUMYM OOHO N3 yCJ'IOBMPI, XapakTepu3yrnwmnx KOppekTHoO
NOCTaBNeHHYH 3agady.

MpumeyaHune — Ecnu 3agada nocTaBneHa HEKOPPEKTHO, TO NMPUMEHATb AN ee
peLlUeHna YUCMNEHHBIE METOAbI, KaK NMpaBumno, HeuenecoobpasHo, NMOCKombKY BO3HUKAKLLME B
pacyeTax MorpeLlHOCTU OKpYrneHui ByayT YpesmMepHo BO3pacTaTb B XOAE BLIYMCMEHWH, YTO
NpUBEET K 3HAYUTENbLHOMY WCKaXKeHUIo peaynsTaTtoB. B HacTosllee BpeMsa pasBuTbl METOAbI
peLUeHNs HEKOTOPbIX HEKOPPEKTHBIX 3a4a4. 370, KaK NpaBuno, Tak HasblBaeMble MeTOb! pery-
napuzaumd. OHKM OCHOBaHbI HA 3aMEHe WCXOOHOW 3a4auK KOPPEKTHO MOCTABMNEHHON 3aaaqei.
MocnenHaa coaepXuT onpefeneHHbIi napaMeTp, NpU CTPeMIEHUA KOTOPOTo K HYMiO peLleHue
3TON 3afa4u NepexoanT B PeLLEeHe UCXOAHOMN 3afau4u.

51 puHamMuyeckasa cucTema: O6bekT unn npouecc, AnAa KoToporo onpegeneHo
NOHATUE COCTOSIHUSA U HAa MHOXEeCTBe BCEX COCTOSIHUIA YCTaHOBIIEHO B3aUMHO OOHO-
3Ha4Hoe OT06pa)KEHVIe B HEKOTOPYHO obnacTb N-MepHoro 0EeNCTBUTENBHOro npocTpaH-
CTBa.

MpumedyaHue — 3Ta 0BNacTb Ha3biBAETCA (PA30BLIM MPOCTPAHCTEOM AMHAMUYe-
CKOI CUCTEMBI. MI3MEHEHUIO COCTOSIHUI AMHAMUYECKOR CUCTEMBI COOTBETCTBYET ABWKEHWE TOY-
K1 B (ha30BOM MPOCTPaHCTBe.

52 HenuHelrHanA AnHaMun4eckKkaa cuctema: ,DMHE!MM‘-IE.‘CKEF! cuctema, aBonuna
KOTOpOFI OMNUCLIBAETCSH HEMWHENHBIMW 3aKOHaAMMU.

53 pacuyeTHasn obnactk: Obnacrts, orpaHun4eHHad 3agaHHbIMW 3Ha4YeHUAMW ne-
pemMeHHbIX ()a3oBOr0 NPOCTPAHCTBA, B KOTOPOW ONpeferieHa annpokKcumalnsa U Bbl-
MNOJIHEHO pelleHne ypaBHEHMI?I MaTeMaTnyecKon MOOESN.
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54 ¢ha3zoBoe NpocTpaHcTBO: pPOCTPaHCTBO, KaXdasa Touka KOTOPOro CooTBeT-
CTBYET CAHOMY W TOMbKO OOHOMY COCTOSHUWIO N3 MHOXECTBa BCEX BO3MOXHbIX COCTOA-
HWM (PU3NYECKON UM MAaTEMaTUHECKON CUCTEMBI.

MpnmeyaHunn

1 B KOHTEKCTE KOMMNBOTEPHOrO MOAENMPOBaHNS hM3MYECKUX NPOLIECCOB (hasoBoe npo-
CTPaHCTBO NpeacTaBnseT coboii COBOKYNMHOCTE BCEX BO3MOXHbIX 3HAYEHUIA (DYHKLUW peLueHus.

2 PaamepHocTh (ha3oBoro NpocTpaHCTBa paBHa KONMWYECTBY HE3aBUCUMbIX NMEPEMEHHbIX,
OT KOTOPbIX 3aBUCUT YHKLWA pelleHns. Hanpumep, B TpexmMepHOoi reoMeTpun Ana npouecca
ra3oBOM AUHAMUKK pasMepHOCTL ha30BOro NPOCTPAHCTBA paBHa YeThipeM (hyHKLMSA peLueHns
3aBUCUT OT NMepeMeHHOW BPeMeHW M TPex MPOCTPAHCTBEHHbLIX NEepeMeHHbIX); 4Nna npouecca
nepeHoca YacTul B KMHETUHECKOM NpUBMmKeHU pasMepHOCTb (ha3oBOro NPOCTPaHCTBa paBHa
ceMu (pyHKUMA peLleHns 3aBUCUT OT NMepPEMeHHON BpeMeHM, TPeX NpoCTPaHCTBEHHLIX nepe-
MEHHLIX, OBYX NMepeMeHHbIX, Onpedensiowmnx HanpasneHue noneta 4acTulbl, U NepemMeHHoN
CKOPOCTH YacTuLibl).

MeToabl YMcneHHoro MogenupoBaHuA q)I/II!VI‘-IECKMX npoueccoB

55 ceTOYHbIN MeTo4 YMCNEeHHOro MOAENUPOBaHUA: YCNeHHbIN MeTo peLue-
HWSl YpaBHEHWIA MaTeMaTu4eckon u3nKKU, OCHOBAHHLIA Ha 3aMeHe WCXOAHbIX ypaB-
HEHWI YypaBHEHWAMW OT AMCKPETHOro aprymeHTa npu nomoLym annpokcumanmm ypae-
HEHWUA K (MTM) NCKOMBIX (PYHKLUMIA HA CEeTKe.

56 HGecceTOYHbIH MeTod YMCMEeHHOro MoAenupoBaHMA: YUcneHHbId MeTof,
KOTOpLI/ He TpebyeT CNoNb30BaHWA CETKU U3 TOYEK, COeaMHEeHHbIX MexXay coboi Ans
annpoKcUmaLlmmn ypaBHeHU.

Mpumeyanue — [Npy NpyMeHeHUN BECCETOMHBIX METOOOB (DYHKUMM U MX MPOU3BO-
OHble, BXOOSALWWE B UCXOOHbIE YpaBHEHWSA KPAeBOW 3a4a4K, BbIYUCMAKT Ha OCHOBE NpeacTas-
NneHvsa B BUAE PAOOB nepuoanyecknx unu BolcTpo yobiarowmx 6asncHbix yHKUMA. MNpenmy-
Lectea HecceTo4HbIX METOAOB NPOABNAKTCA B 3a4aYax C 3apaHee HEU3BECTHOM UNN CMNOXHO
MEeHSIoLLEeNCs rpaHMLein pacyeTHoM obnacTu.

57 BapMaLWOHHbIN MeTog: MeToa pelleHWna maTeMaTUYecKux 3agad, 3aMeHso-
LW 33424y MUHMMU3aLMKW (OYHKUMOHANA, 3aJaHHOro Ha HEKOTOpoM BeckoHeYyHoMep-
HOM MWHENHOM MPOCTPaHCTBE, 3af4a4aMiy Mo ero MUHUMKU3auuK Ha NocneaoBarens-
HOGTW KOHEYHOMEPHbIX MOANPOCTPaHCTB.

MpumedaHne — Knaccuyeckum npMMepoM BapuaLWOHHOTO MeToda ABNAeTCA MeToq
PuTua, B KOTOPOM pelleHne MaTemMaTU4eckux 3aday BbiNOMHAETCA C MOMOLLBIO MUHUMU3ALIMN
onpegeneHHoro oyHKUMOHana, ¢ UCNonb30BaHneM NpobHON GyHKLUMKM, KOTOpasi 3aBUCKT OT He-
BONBLIOTO KONMYecTBa NapaMeTpoB. [pyriM NpUMepoM BapuaLUoHHOTO MeToda ABNAETCA Me-
TOA, HAMMEHbLUKWX KBaApaToB.

58 MeTon rpaHUYHbIX 3rneMeHToB: CeToYHbIA MeTod YACNEHHOro pelleHus 3a-
[ay MartemaTudeckon usukK, npencTasnAwWmMiA coboil MmoauduKaunio MeToaa Ko-
HEUHbIX 3NIEMEHTOB AN anmnpoKCUMaLUU NCKOMBbIX OYHKLUWIA, HO HEe B pacdeTHOW 06-
nacTu, a Ha ee rpaHuue.

59 MeToa AUCKPETHLIX 3NeMeHTOB: YcneHHbln MeTo, NpegHa3HavyeHHbIn Ang
pac4deTa gBwxeHus BonbLlIoro Yncna yactuy 6es yueta ux gecdopmMaLium U BO3MOKHO-
ro paspyLleHus.

60 MeTOa KOHEYHBLIX paSHOCTEﬁ: CeTOuYHbINA MeTo[ YUCIEeHHOTIo pelleHnsa 3agady
MaTemMaTU4eckomn CbWBMKM, npun NpMMeHeHU KOToporo AUCKpeTn3aunio MCXOOHbIX Kpa-
€BblX 3aa4 Npou3BodAT Ha OCHOBe KOHEHHO-paZBHOCTHOl?I annpokcumMaunn.

61 MeTo KOHEYHbIX 3reMeHToB: CeTO4YHbIN MEeTon YUCIEHHOTO peLleHus 3a-
[a4y MaTemaTU4ecKon U3NK1, B KOTOPOM OUCKPETU3aLUs UCXOOHbIX KpaeBbixX 3agay
NMPOW3BOAMTCH HA OCHOBE BapWaLMOHHbLIX UMW NPOEKUMOHHBLIX METOA0B NpPU UCMOIb-
30BaHUK CreuManbHbIX KOHEeYHOMEPHBIX NOANPOCTPaHCTB (hYHKLWIA, onpedensemblxX
BbIOpaHHOM CEeTKON.
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62 meTop KOHTponbHoro o6bema (Hpk. Mmemod kKoHeyHbIx 06bemosg). HacTHbIA
cny4ait MeTofa KOHeUYHbIX pa3HoCTEN.

M pnMmeyaHune — AFII'IpOKCI/lMaLI,MPO B METode KoHevHoro obbema nony4yarwT M3 Ou-
BepPreHTHOro BMaa ypaeBHeHWA B HYaCTHbIX NPOM3BOAHLIX ONA peann3auli KOHCePBAaTUBHOCTK
ypaBHEHMﬁ, ONUCbIBALWKNX 3aKOHblI COXPaHEeHUA.

63 metog MoHTe-Kapno: YucneHHbln MeTOd peleHnsa 3agad MateMaTu4eckon
U3MKN NPK NOMOLLN MOOENMPOBAHUSA CITYYaNHbLIX BENUYNH U CTATUCTUYECKON OLIEHKK
NX XapakTepucTuk.

64 KOHEYHbIA 3NEeMEeHT: 3J'IEM9HT, MMEKLLNIA KOHEYHbIe pa3mMmepbl, Ha KOTOpPbIe
pa36MBaE.‘TCF| NpoCTpaHCTBEHHAs OﬁﬂaCTb, B npepenax KOTODOF‘I BbIMOMHAKT YNCIEH-
HOe pelleHune NnocTaBneHHOW 3aJavyn MmaTeMmaTu4eckoro MoOenupoBaHUA.

MpumeyvyaHue — BMNeMeHT, UMEIOLUIA KOHeYHbIe pa3mepbl U He sABRsLWMiAcs bec-
KOHEYHO MarbiM B CMbIcre AndepeHUMansHOro MCHUCIEHUA NPU MCMOMNb30BaHUMK MeToAa KO-
HEYHbIX 3ANEMEHTOR UMW METOAA KOHTPONLHOro obbema.

65 cTaTucTnyeckoe mogenupoBaHue: KoMmnboTepHOE MOLENUPOBaHNE, OCHO-
BaHHOE Ha peanusauuM cneumanbHO paspabaTbiBaeMbiX CTOXaCTUYECKMX MOAEenen
n3yyaembix 0ObEKTOB, NPOLIECCOB U (MNN) SBNEHUA.

66 MogenupoBaHue criy4aHowW Benn4yuHbl (B metoge MoHTe-Kapno): Onpe-
AerieHne crnyyainHon BenuuMHbl ¢ 3aaHHbIM 3aKOHOM pacnpeeneHus Yyepes MCXoL-
HYIO CMyYaiHyl0 BenuuMHy C PaBHOMEPHLIM pacnpefeneHueM Ha eAMHUYHOM MHTep-
Bare, NOMNy4YeHHy0 C MOMOLLLH AaT4YMKa CrydYalHbIX Yncern.
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AﬂCbaBVITHbIﬁ YKasaTtesnb TeEPpMMHOB Ha PYCCKOM A3biKe

anropuTMm
annpoKcumauus ypaBHeHUN KOHe4YHO-pa3HoCTHanA
BWA ypaBHEeHNA AWBEPreHTHbIN
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Memod KOHEeYHbIX 06beMos

MeToO KOHeYHbIX pasHoCTeu

MeToO KOHEeYHbIX aNIeMeHTOB

MeTod KOHTPONbHOro oobLema

meTog MoHTe-Kapno

MeTon NPsAMON

MeToO YMCNEeHHOro MogenupoBaHusa 6ecceTo4HbIN
MeTo4 YMCIeHHOro MoAeNMpPoOBaHUA CETOUYHbLIN
MeToO YWCNEeHHLIN

MoaenupoBaHvue MHOroMmacwTtabHoe
MoAenupoBaHue MynsTUdU3nYHoe
MoAenupoBaHue crny4amHowu Benu4inHbl
MoaenupoBaHue cny4yaMHoW Benu4yuHbl B Metoge MoHTe-Kapno
MoAenMpPoBaHMe CTaTUCTUYECKoe

MoAenupoBaHue YUCcneHHoe

Moenb KOHeYHOo-3areMeHTHas

Modenb MaTemaTu4yeckas NnMHenHan

MoAenb MaTeMaTu4yeckasa HenuHeWHan

MoAenb MynsTUU3nYHan
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MoAenb PU3N4ecKoro Nnpouecca KoMnLKTepHas
MoAenb pu3nvecKoro npouecca MaTtemaTiuyeckas
HEe3aBUCUMOCTL pelueHus ceTouHas
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AHCpaBMTHbIﬁ YKasaTtesib 3KBUBaneHToB TEpMMHOB Ha aHIMUNACKOM A3blKe

algorithm

backward problem

boundary conditions

boundary element method

chance quantity simulation

closure equations (relations) of mathematical model
computer model of physical process
computer simulation software
computing environment
conservative difference scheme
convergence of solution

difference equation

difference scheme

direct method (approach)

direct problem

discrete element method
discretization error (rounding error)
divergent form of equation
dynamical system

finite difference approximation of equations
finite difference method

finite element

finite element mesh

finite element method

finite volume method

fully conservative difference scheme
grid simulation method
ill-formulated (ill-posted) problem
initial conditions

iteration

iterative method

linear mathematical model
mathematical model of physical process
mesh-free simulation method
mesh-independence of solution
model discretization

modeling

Monte-Carlo method

multiscale simulation

multyphysical model

multyphysical simulation

non-linear dynamical system
non-linear mathematical model
numerical method

12

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-57700.44-2024

16
48
36
58
66
38

17
27
39
24
26
35
47
59
23
29
51
25
60
64
46
61
62
28
55
50
37
34
33
43

56
41
22

63
10
12
11
52
44
19

16/20


https://gostexpert.ru?utm_source=pdf&utm_medium=69040
https://gostexpert.ru/gost/gost-57700.44-2024?utm_source=pdf&utm_medium=69040&utm_term=page

FOCT P 57700.44—2024

numerical method conservatism 30
numerical method stability 40
numerical simulation 18
numerical solution 20
operator discretization 21
order of approximation 32
parameter 13
phase space 54
physical model 4

physical process
physical state
physical-mathematical approximation

reference solution 14
sensitivity of mathematical model 42
simulation 8
simulation domain 53
statistical simulation 65
test problem, benchmark problem, test case 15
the finite element model 45
uniform difference scheme 31
variational method 57
well-formulated (well-posted) problem 49
13

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 17 /20

CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-57700.44-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69040
https://gostexpert.ru/gost/gost-57700.44-2024?utm_source=pdf&utm_medium=69040&utm_term=page

FOCT P 57700.44—2024
Bubnuorpadun

[1] MaTtemaTuyeckuin aHuuknoneguyeckuin crnoeapbe/lpoxopoe KO.M. u gp. (pea.). — M.: CoB. 3HuUMKNoONeous,
1988. — 847 c: vn.

[2] YucneHHble metogbl/Camapckuin AA., 'ynun A.B. — M.: «Hayka», 1989. — 432 c.

[3] Jlekunn no BbIMMCRUTENLHOW MaTeMaTuke. YuebHoe nocobue/letpos W.B., NlobaHoe A.M. — M.: MHTepHeT-
YHueepcuteT NHopmaunoHHbix TexHonorunid; BUHOM. Nabopatopus aHaHui, 2006. — 523 c: un., Tabn. (Cepus
«OCHOBbI MH(OPMALIMOHHBIX TEXHOMOTUA ).

[4] MeTonabl BolamucnuTensHon matematukn/Mapuyk [, — M.: «Hayka», 1977 . — 456 c: un.

[5] MatemaTtuyeckas dusumka. Huuknoneausa/In. peg. M34 11.0. ®agnees. — M.: Bonewaa PoccuiAckas aHUK-
knoneama, 1998. — 691 c: un.

14

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 18/ 20
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-57700.44-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69040
https://gostexpert.ru/gost/gost-57700.44-2024?utm_source=pdf&utm_medium=69040&utm_term=page

FOCT P 57700.44—2024

YOK 001.4:004:006.354 OKC 01.040.01, 07.020, 07.030

KntouyeBble crioea: KOMMbKTEPHOE MOJenMpoBaHWe, Matematn4eckada mMmodenb, CbM.'iVI‘-IECKMF‘[ npouecc, 4uc-
NeHHbIN MeToq, TEPMUHELI, onpeneneHna

15

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 19/ 20
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-57700.44-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69040
https://gostexpert.ru/gost/gost-57700.44-2024?utm_source=pdf&utm_medium=69040&utm_term=page

Pepaktop /1.C. Sumunosa
TexHu4eckuin pegaktop B.H. lNpycakosa
Koppektop C.H. @upcosa
KomnetoTepHan sepctka M.HO. JlumoskuHou

CpaHo B Habop 26.08.2024. [oanucaHo B nedate 11.09.2024. ®dopmat 60%84%. [apHuTypa Apnan.

Yen. ned. n. 2,32, Yy-uag. n. 1,12

MoaroToBneHo Ha OCHOBE 3MEKTPOHHO BEPCUK, MPedocTaBneHHon paspaboTumkoM cTaHgapTa

Co3gaHo B eAMHWYHOM mucnondeHun B @IBY «HCTUTYT cTaHgapTuaaumnm»
ans KkomnnektoaHnsa ®egepansHoro MHhopMaunoHHoro doHaa cTaHaapToE,
117418 Mockea, Haxmmorckuia np-T, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-57700.44-2024

20/20


http://www.tcpdf.org
https://gostexpert.ru?utm_source=pdf&utm_medium=69040
https://gostexpert.ru/gost/gost-57700.44-2024?utm_source=pdf&utm_medium=69040&utm_term=page

