age noffpund or type unknown

B ocHoBe MogenupoBaHuA NeXXuT Teopus nogobus, kotopas yTBepxaaeT, 4To
abcontoTHoe nogobue MOXKET MMEeTb MECTO NnLWb Npu 3aMeHe ob6bekTa APYruM TOYHO
TakuMm xe. lNMpu mogennposaHum abcontoTHoe nogobme He NMeeT MecTa N CTPEMATCA K
TOMY, 4TObBbI LOCTAaTOYHO XOpoLWo 0Tobparkano nccaenyemMmyo CTOPOHY CTPOHY
dyHKUMOHMpPOBaHMA obbekTa. Knaccudpumkaumsa BuaoB MoaenmpoBaH BegeHa Ha puc.l.

Puc. 1. Buabl MmogennpoBaHuna cuCTem

Mo cTeneHn NoJIHOTbl MOAENN OHWN AENSATCS Ha NOJIHblE, HEMOHbIE U MPUBIVXKEHHbIE.
MonHble Moaenun NaeHTNYHbl 06 bEKTY BO BPEMEHU U MPOCTPAHCTBE. [/ HEeNONHOro
MOJAeJIMPOBaHUA 3Ta NAEHTUYHOCTb He CoXxpaHsieTcs. B ocHoBe NpubanXXeHHOro
MOLEeNNPOBaHNSA NEXXUT noaobue, Npu KOTOPOM HEKOTOPbLIE CTOPOHBI
PYHKLNOHMPOBAHUS peasibHOro 06bekTa He MOAENINPYIOTCS COBCEM.


https://www.evkova.org/#evkova

B 3aBUCMMOCTU OT XapaKTepa n3yyaeMblX NpoOLLEeCcCOB B CUCTEME BUObI MOOEINPOBAHMUSA
noapasfensaiTca Ha AeTepMNHUPOBaAHHbIE N CTOXaCTUYeCKNe, CTaTUYeCKne u
AVHaMU4eckue, ANCKPEeTHbIe, HernpepbiBHbIE N OUCKPETHO-HerNnpepbiBHbIE.
JeTepMMHUpOBaHHOEe MoaenupoBaHue oTobparkaeT Npouecchl, B KOTOPbIX
npeanoslaraeTcsa OTCYTCTBUE C/lyHaMHbIX BO3aencTemin. CtoxacTtuyeckoe
MoAaeNnimpoBaHMue y4nTbiBaeT BEPOATHOCTHbIE Npouecchl n cobbiTusa. CTaTu4eckoe
MOoAenMpoBaHNE CAYXUT ANS oOnncaHna nosefeHns obbekTa B PUKCUPOBAHHbLIA MOMEHT
BpPEMEHU, a AUHaAMNYecKoe — AN nccnenoBaHusa obbekTa BO BpeMeHu. InckpeTHoe,
HernpepbIBHOE U ONCKPETHO-HernpepbIBHOE MOAE/IMPOBAHNA NCMOJIb3YIOTCA A1 ONMUCaHUA
npoLeccoB, MMeLWNX n3MeHeHne BO BpeMeHu. [pun 3ToM onepupyoT aHaoroBbiMu,
UMAPPOBLIMN U aHANOrO-UNPPOBLIMN MOLENAMM.

B 3aBMCMMOCTM OT hOpMbI NpeacTaBsieHns obbekTa MoaempoBaHme KnaccupuumnpyeTcs
Ha MbICJZIEHHOE 1 peasibHOe. MbICNIeHHOe MoaesiMpoBaHMe NMpMMeHseTCcs Torga, korga
MOAesIn He peanm3yeMbl B 3a4aHHOM MHTepBasie BpeMeHn nbo OTCYyTCTBYIOT YC/10BUA
08 X PU3nN4ecKoro cosgaHnsa (HanpuMep, CUTyaumm MNKpPoMmnpa).

MbicneHHOEe MoaeniMpoBaHUue peasin3yeTcsa B BUAe HarnsgHoro, CUMBOJINYECKOro n
MaTeMaTmyeckoro. NMNpun HarnagHoM MmogennpoBaHnn Ha 6a3e npencTaB/ieHUN YesloBeka
0 peasibHbiX 06beKTax Co34alnTCA HarnagHble mogenu, otobpakarwLime aBAeHUs n
npouecchl, npoTekaLwmne B 06bekTe. B 0CHOBY rmnoTeTU4eCcKoro MogenmpoBaHuns
3aK/slagblBaeTCcs rmnoTesa 0 3aKOHOMEPHOCTAX NPOTEKaHUA npoLuecca B peasibHOM
obbeKTe, KoTopas OTpa)kaeT YpoBeHb 3HaHUN nccnepnosaTensa 06 obvekTe n basmpyeTcs
Ha NMPUYNHHO-CNIEACTBEHHbIX CBA3AX MEXAY BXOAO0M M BbIXOO0M MU3y4yaeMoro obbekTa.
OTOT BMA MOOE/IMPOBAHNA UCMOJb3yeTCA, Korga 3HaHum 06 obbekTe HeoCTaTO4YHO A4
NOCTPOEeHUs (popManbHbIX Moaesiel. AHaNorosoe MoaesimpoBaHMe OCHOBbIBAaeTCH Ha
NPUMEHEHUN aHANOrNI PasINyHbIX YPOBHEN. [Nsa 4OCTaTOYHO NMPOCTbIX 00bEKTOB
HauBbICLLUMM YPOBHEM ABNAETCH MosiHasa aHanorms. C yC/io)KHEeHNEM CUCTEeMbI
NCMONb3YIOTCA aHaNIOr MM NocseAyoLWmx YpoBHEN, KOrga aHasiorosass Moaesib
oTobparkaeT HECKOJIbKO MO0 TONIbKO OA4HY CTOPOHY (DYHKLMOHNPOBaHMA 06beKTa.
MakeTnpoBaHMe NpUMeEHSAEeTCs, Korga npoTtekawuwme B peajlbHOM 0b6bekTe npouecchl He
nognalTca Gusn4eckoMy MoLesmpoBaHuo 1nbo MoryT npeawecTBoBaTb NPOBEAEHMIO
APYrnx BMooB MoaesimpoBaHnA. B 0CHOBe NOCTPOEHUSA MbIC/IEHHbIX MAaKETOB TakKXe
nexkaTt aHanorumu, obbl4HO BasupyoLmecs Ha NMPUYNHHO-CNIeACTBEHHbIX CBA3SAX MeXAY
ABJIEHNAMU N Npoueccamum B obbeKkTe.

CMMBOJIMYECKOEe Mo esIMpoBaHue NpecTaBiseT cobol NCKYCCTBEHHbIN NpoLuecc
COo30aHNs Nlornyeckoro o6bekTa, KOTOPbIM 3aMelLlaeT peasibHbl U BbIPa>XaeT OCHOBHbIE
CBOWCTBA €ro OTHOLLEHWUIA C MOMOLLbIO onpeaesieHHOW CMCTEMbl 3HAKOB 1 CUMBOJIOB. B



OCHOBE A3bIKOBOI0O MOAENMPOBaHNSA NIEXXUT HEKOTOPLIN Te3aypyc, KOTopbin obpa3syeTcs
13 Habopa BXoOALWMX MOHATUA, NpUYeM 3TOT Habop AosKeH BbiITb PUKCUPOBAHHbLIM.
Mexay Te3aypyCcoMm 1 0Bbl4HbIM C/IOBAPEM MMEIOTCA NPUHUUMNANbHbIE Pa3INyuns.
Te3aypyc — C/I0Bapb, KOTOPbIA O4YMLLEH OT HEOAHO3HAYHOCTU, T. €. B HEM KakKaoMy
CJIOBY MOXXET COOTBETCTBOBATb JIMlIb €ANHCTBEHHOE MNOHATNE, XOTHA B 0O6bIYHOM C/l0OBape
OOHOMY CJIOBY MO>XEeT COOTBETCTBOBATb HECKOJIbKO MOHATUN. ECnn BBECTM yC/OBHOE
0603Ha4YeHne oTAeNIbHbIX MOHATUN, T. €. 3HaKW, @ TakKXXe ornpenesieHHbie onepauunmn
MeXXay 3TUMMN 3HaKaMun, TO MOXKHO peasin3oBaTb 3HAKOBOE MOAE/IMPOBaHME U C
MOMOLLIbIO 3HAaKOB 0TobparkaTb HAabop MOHATUN — COCTaBAATb OTAEJIbHbIE LIEMOYKN U3
C/I0B 1 NpeanoXeHun. Nicnonb3ys onepaumn obbegnHeHns, nepecevyeHns n gornoJIHEHUS
TEOPUN MHOXXECTB, MOXKHO B OTAEJIbHbIX CMMBOJIaX AaTb ONMMCaHMWE KaKOoro-To peasibHOro
obbekTa.

MaTeMaTuyeckoe MoaesiMpoBaHue — 3TO NpoLecc yCTaHOBJIEHUSA COOTBETCTBUA
OAHHOMY peasibHOMY 0O0beKTYy HEKOTOPOro MaTemMaTnyeckoro ob6bekTa, Ha3biBaeEMOro
MaTeMaTUYeCKon Moaenbto. B npuHumne, ona nccnenoBaHmsa xapakTepucTuk npouecca
PYHKLMOHUPOBAHUA OO0 CUCTEMbI MaTEMAaTUYECKUMN METOAAaMU, BKIKOYaSA U
MalUWHHbIE, Ao/HKHa 6bITb 06A3aTenbHO NpoBefeHa hopManmsaumsa 3Toro npouecca, T.
€. MoCTpOeHa MaTeMaTunyeckasa Mmoaesnb. iccnenoBaHne MmaTeMaTUYE€CKON MOAENN
MO3BOISIET NOJIy4aTb XapaKTEPUCTUKN pacCMaTpPUBaAEMOro peasibHOro obbvekTa. Bug
MaTeMaTUYeCKON MOAENN 3aBUCUT KaK OT Npupoabl peasbHOro obbekTa, Tak 1 OT 3a4au
nccnenoBaHmsa obbekTa, TpebyeMonm OCTOBEPHOCTU N TOYHOCTU peLleHns 3ahaun.
Jliobaa maTemMaTnyeckas MoOesb, Kak 1 BCSKaga Apyras, onucbiBaeT peasibHbi 06BbEeKT C
HEKOTOPOW CTerneHblo NpubavxeHnsa. Ons aHaIMTUYECKOr0 MOOEIMPOBAHNSA XapaKTEPHO
TO, 4TO Npouecchbl PYHKUMOHNPOBAHNS 3JIEMEHTOB CUCTEMbI 3aMnCbIBAlOTCA B BUAE
HEKOTOpPbIX PYHKUMOHANbHbIX COOTHOLWEHNI (anrebpanyecknx, UHTerpo-
anddepeHUnanbHbiX, KOHEYHO-PA3HOCTHbIX N T. A4.) WM NOrMYEeCKUX YCI0BUA.
AHannTn4eckasa Mmoaenb uccrenyeTcs caefyowmMm MeTogamMn: aHaauTU4eCckum, Koraa
CTPEMATCSHA NONYy4YMUTb B 06LLEM BuOE ABHbIE 3aBUCMMOCTU, CBA3bIBAOLLNE NCKOMbIE
XapPaKTEPUCTMKMN C HaYaIbHbIMUN YCJIOBUAMU, NapaMeTpaMm 1 NEPEMEHHbIMU CUCTEMBI;
YMCNEHHbIM, KOrga, He yMes pelaTb ypaBHeHUn B obwemM Buae, CTPEMATCS MOJy4YnTb
4YnCNoBble pe3ysibTaTbl MPU KOHKPETHbIX Ha4asibHbIX OaHHbIX; KQYECTBEHHbIM, KOrga, He
nMes pelleHns B SBHOM BUAE, MOXKHO HAaWTN HEKOTOpPbIE CBOWCTBA pelleHns (Hanpumep,
OLUEHUTb YCTON4YMBOCTb peLleHns).

B HacTosWee BpeMsa pacnpoCTpaHeHbl METOObl MALUMHHOM peanns3aunm nccnenoBaHns
XapaKTepucTuk npouecca pyHkunoHnposaHmnsa bC. 1na peanmsaumm MmaTeMaTUYECKON
Moaenn Ha 3BM HeobxoOmMMo NOCTPOUTb COOTBETCTBYOLWNA MOAENNPYIOLWNIA aNrOPUTM.



NMp MMUTALLUOHHOM MO EJIMPOBAHUMN PEASINYIOWNA MOLAENb ANITOPUTM
BOCMPOU3BOAUT NpoLecc PyHKLNOHUPOBAHUA CUCTEMbI BO BPEMEHU, NMpuY4em
VUMUTUPYIOTCH d/IeMeHTapHble ABJIeHNS, COCTaBAOLWME NpoLecc, C COXpaHeHneM nx
NIOrn4eCcKon CTPYKTYpbl 1 NOCNeL0BaTeIbHOCTU NMPOTEKAHNSA BO BPEMEHN, YTO
Mo3BOJIAET NO UCXOAHbIM OaHHbBIM MOJIYYNTb CBEAEHMNA O COCTOAHUAX MpoLecca B
orpefesieHHble MOMEHTbI BpeMeHU, Aalouw e BO3SMOXKHOCTb OLLEHUTb XapaKTepPUCTUKN
cnctemMbl. OCHOBHbBIM NperMyLLLecTBOM MMNTALMOHHOMO MOLE/IMPOBAHUA MO CPaBHEHUIO C
aHANIMTUYECKUM SABNISAETCA BO3MOXKHOCTb peweHns 6bonee C/oXHbIX 3agau.
NWMnTaumoHHbIe MoLenn NO3BOJIAKT AOCTATOYHO NPOCTO YYNThIBaTbh Takmne pakTopshl,
KaK Hanmyme ONCKPETHbIX N HernpepbIBHbIX 3/IEMEHTOB, HEeJIMHEeNHbIe XapaKTepUCTUKN
3/1IEMEHTOB CUCTEMbI, MHOIOYUCIEHHbIE ClyYalHble BO3OEWUCTBUSA N AP., KOTOPbIE YacTo
CO30al0T TPYOLHOCTU MPUY aHaJIMTUYECKNX NccrenoBaHnsax. B HacToswee BpeMs
MMUTAUNOHHOE MoAeNnnpoBaHne — Hanbonee acpdekTmMBHLIM MeToa uccnenosaHua bC, a
4aCTO N e ANHCTBEHHbIN NMPaKTU4YeCKN OOCTYMNHbLIN MeToh NoJly4YeHus nHpopMaunum o
noBeneHnmn cuctembl, 0CO6EHHO Ha 3Tarne ee NPOEKTUPOBAHUS.

B MMMTauMOHHOM MOAENMPOBAHUN Pa3INYalOT METOA CTaTUCTUYECKOro MOAENNPOBaHNS
N MeToa CTaTUCTUYeCKNx ucnoltaHmm (MoHTe-Kapno). Ecnm pesynbTaTbl, MOJIyYEHHbIE
npu BOCNpou3BeaeHUN Ha UMUTAUNUOHHON MOAENN, ABAAIOTCA peanm3aunsamMmm cinyv4amHbixX
BEJIMYUH N PYHKLUNIA, TOrga A8 HAaXOXKOEHNS XapaKTeEPUCTUK npoLecca TpebyeTca ero
MHOFOKpaTHOe BoCnpoun3seaeHue ¢ nocneaytouwen obpabortkon nHhpopmaymm. Nostomy
uenecoobpa3sHoO B Ka4yecTBe MeTOo4a MaLUMHHON peann3aunm MMMTaLMOHHOW MoOenn
NCNOsIb30BaTb METOA CTAaTUCTUYECKOro MoaenmpoBaHus. lNepBoHa4aibHO Obli
pa3paboTaH MeTo4 CTaTUCTUYECKUX UCMBbITaHUA, NpeacTaBaAloWwmnn cobonm YNCNEHHbIN
MeTOo[, KOTOPbIN NPUMEHANCSA O/ MOLENIMPOBAHUSA C/TyHalHbIX BEJIMYUH U PYHKLNIA,
BEPOATHOCTHbIE XapaKTEePUCTUKN KOTOPbIX COBMNagasn C pelleHNsIMN aHaINTNYeCKUX
3a0ad (Takaa npouenypa nosayyusa HadBaHue metoga MoHTe-Kapno). 3aTemM 3TOT nNpuem
CTann NPUMEHATb U AN MALULMHHOM MMUTALUN C LENbI0 NCCef0BaHNS XapaKTEPUCTUK
npoueccoB PyHKLNOHUPOBAHUS CU-CTEM, NOABEPKEHHbLIX C/ly4alHbIM BO3OAENCTBUAM, T.
€. NoSABUJICA MeTo CTaTUCTUYECKOro Mo4ennpoBaHus.

MeTon MMUTALMOHHOIO MOAENMPOBAHNSA NPUMEHSETCS A1 OLEHKN BapUaHTOB
CTPYKTYpPbl CUCTEMBI, 3PPEKTUBHOCTU PA3INYHbBIX a/IFOPUTMOB YNpPaB/IeHNS CUCTEMON,
BJIVSIHUS U3MEHEHUS Pa3JINYHbIX NapaMeTpoB cucTeMbl. UIMUTaLMOHHOE MoadennpoBaHne
MO>XeT OblTb NOJIOXKEHO B OCHOBY CTPYKTYPHOIr0, aIfOPUTMUYECKOIr0 U
napameTpuyeckoro cuHTesa bC, korpa TpebyeTcs co3gaTh CUCTEMY C 3aAaHHbIMU
XapaKTepPUCTUKaMKM Npu onpenesieHHbIX orpaHndeHnax. Cnctema AosxKHa ObiThb
ONTUMaNbHOWM N0 HEKOTOPbLIM KPUTEPUSAM 3PHEKTUBHOCTN.



K0M6m-mp03a|-||-|oe (QHANUTUKO-UMUTALMOHHOE) MopeJZImpoBaHue MNo3BoJIAEeT
06beanNHNTbL AOCTOUHCTBA aHAIMTUYECKOro U UMUTALMOHHOIO MogenunpoBaHud. lNpwu
nocTpoeHmMn KOM6I/|HV|pOBaHHbIX Moaoenen npon3BoanNTCAd npegBapmtesibHas
nekomMno3snumnsa npouecca PyHKLUMOHUPOBaAHUSA obbekTa Ha cocTaBAasoLwWme
nognpouecchbl, n ond T1ex n3 HUX, rge 3To BO3MOXHO, NCMOJIb3YIOTCA aHaJINTU4YeCKne
mMonoesnin, a oA oCTtaJibHbIX nognpoueccoB CTPOATCA UMUTaUNOHHbIE MOOEJIN. Takon
nogxopn rno3sondeT OXBaTUTb Ka4eCTBEHHO HOBbI€ KJIaCCbl CUCTEM, KOTOPbIE HE MOT'yT
ObITb NCCNenoBaHbl C NCMOJIb30BaHWEM TOJIbKO aHAIMTUYECKOr0o NN UMUTALMOHHOIO
MoaesimposaHmMA B OTOE€JIbHOCTN.

NHdopMmaumuoHHOe MOopenmpoBaHUe (4acTo Ha3biBaeMoe KMBEPHETUYECKNM) CBSI3aHO
C uccnegoBaHMeM Moaenen, B KOTOPbIX OTCYTCTBYeT HenocpeacTBeHHoe nogobue
hU3MYeCKNX NPoLLeccoB, NPOUCXOAALLNX B MOAENSAX, peasbHbiM npoueccaM. B aTom
cJlydae CTPeMSaTCS 0TOOPasuTb NNLLb HEKOTOPYIO (PYHKLIUIO N PAaCCMaTPUBAIOT peasibHbil
06BEKT KaK «4epHbll ALLWK», UMEIOLLWIA paf BXOA40B U BbIXOO0B, U MOAENMPYIOTCA
HEKOTOpble CBA3U MeXAy BbiIXogaMu 1 BxogaMn. Takmum o6pa3om, B OCHOBE
NHMOPMALMOHHbIX (KUOEPHETUYECKNX) MOLOENIEN NTEXUT OTPA>KEHNE HEKOTOPbLIX
NHMOPMALMOHHbIX MPOLIECCOB YNPaBAeHUs, YTO NO3BOJISET OLUEHUTb NoBelieHne
peanbHOro obbvekTa. N NOCTPOEHUs MOeNn B 3TOM cily4ae HeobxoAMMO BblAENNTb
nccnegyemyto @yHKLNUIO peasibHOro o6bekTa, NonbiTaTbCs hopMann3oBaTb 3Ty
pYHKLUMIO B BUOE HEKOTOPbLIX ONEepaToOpPOB CBSA3U MeX Ay BXOA40M M BbIXOAOM U
BOCMPOU3BECTU AaHHYO PYHKLMNIO HA UMUTALMOHHON MO, MPUYEM Ha COBEPLLIEHHO
APYroM MaTeMaTUYEeCKOM s3blKe U, eCTECTBEHHO, MHOM (DM3NYECKON peann3auunm
npouecca.

CTPYKTYPHO-CUCTEMHOE MoaesiMpoBaHue 6a3npyeTca Ha HEKOTOPLIX creLndruiecknx
0COBEHHOCTSAX CTPYKTYpP ONpenesieHHoro Buaa, UCnosib3ys NX Kak cpeacTBo
NccnenoBaHns CUCTEM UKW pa3pabaTbiBasi HA UX OCHOBE C MPUMEHEHNEM OpYyrunx
MEeTOo[0B (DOPManM30BaHHOr0 NPeACTaB/IEHUS CUCTEM (TEOPETUKO-MHOXKECTBEHHbIX,
JINHTBUCTUYECKUX U T. M.) crieymuduryeckmne noaxonbl K MoaesIMpoBaHuio.

CTPYKTYPHO-CUCTEMHOE MOAEINPOBAaHME BKJIIOYAET:

e MeTObl CETEBOro MOAEIMPOBAHUS;

e COYeTaHMe MeTo40B CTPYKTYpU3aumnm C JIMHIBUCTUYECKUMIN (A3bIKOBbLIMU);

e CTPYKTYPHbIA NOAXOA B HanpasJieHUn hopManmsaummm NoCTPOEeHUs N NccnenoBaHus
CTPYKTYpP pa3Horo tuna (nepapxmyeckux, MaTpmUYHbIX, MPON3BOJIbHbIX rpadoB) Ha
OCHOBE TeOPEeTUKO-MHOXKECTBEHHbIX NpefCcTaBleHNN U MOHATUA HOMUHAJIbHON
LWKasibl TEOPUUN U3IMEPEHUN.



CuTyauuMoHHOEe MopaesimpoBaHue OCHOBaHO Ha MOLESIbHON TEOPUN MbILLIEHNS, B
paMKaX KOTOPOW MOXXHO ONMMUCaTb OCHOBHbIE ME@XaHN3Mbl peryJimpoBaHns npoLeccos
MPUHATNSA pelleHnn. B oc-HoBe MOAE/IbHOW TeOPUN MbILLUJIEHUA NEXUT npencTaBiieHne o
hopMnpoBaHNM B CTPYKTYypPax Mo3ra MHpopMaUnNOHHON Moaenn obbekTa 1 BHELUHEro
MUpa. OTa MHpopMaLKnsa BOCIPUHMMAETCA YesloBEKOM Ha Base y)xe MMeLwmnxcs y Hero
3HaHU K onbiTa. Llenecoobpa3Hoe noBeaeHMe YesioBeEKa CTPOUTCA NyTeM
hopMUpPOBaAHNS LLENEBOWN CUTYALUN N MbICJIEHHOIO Npeobpa3oBaHMa NCXOOHOW CUTYaLUNmn
B LeneByto. OCHOBOM NOCTPOEHMSA MOLENN ABNAETCA onncaHne obbekTa B BUAE
COBOKYMHOCTW 3/IEMEHTOB, CBA3aHHbIX Mex Ay cobon onpeaeseHHbIMU OTHOLLIEHUSAMMN,
oTobpaxkaoLwmMMn ceMaHTUKY npeamMmeTHon obnactn. Mogens obbekTa umeeTt
MHOIMOYPOBHEBYIO CTPYKTYPY 1 NpeacTtasnseT cobon ToT MHPOPMALMNOHHBIN KOHTEKCT,
Ha )oHEe KOTOPOro NPoTeKatloT NpoLecchl ynpassieHns. Yem 6oravye nHPoOpMaLNOHHaS
Moaesib 06beKTa 1 Bblle BOSMOXXHOCTU €€ MaHUMYJINPOBaHNA, TEM Jly4lle 1
MHOroobpa3sne Ka4ecTBO NPUHMMAEMbIX PELUEHNI NPUN YNPaBIEHUN.

Mpu peanbHOM MOAEJIMPOBAHUM MCMNOJIb3YETCA BO3MOXHOCTb UCCeoBaHns
XapakTepucTtumk nmbo Ha peanbHOM ob6bekTe uennkom, 1mbo Ha ero 4acTu. Takue
nccnenoBaHMA NPoOBOAATCA Kak Ha ob6bekTax, paboTalowmx B HOPMasibHbIX peXnMmax,
TaK WU NMpun opraHnsaunm cneunasnbHbIX PEXUMOB /19 OLLEHKN NMHTEpeCyoWwmnxX
nccnepoBaTena XapakTepucTuk (Npy opyrmx 3Ha4YeHUsaX nepeMeHHbIX N napaMeTpos, B
apyrom macwTtabe BpemeHn n T. 4.). PeanbHoe moagenupoBaHue asnseTtcsa Hanbonee
afeKBaTHbIM, HO €ro BO3MOXXHOCTW OrpaHnyeHbl. Hanpumep, npoBefeHne peasbHOro
MoaennpoBaHua ACYI TpebyeT, Bo-nepBbIX, Hann4ma Takom ACY 1, BO-BTOpPLIX,
npoBenEeHNSA SKCNEPUMEHTOB C YNpaBasieMblM 0O0bEKTOM, T. €. NpeanpuaTmMeEM, 4TO B
60/IbLLUMHCTBE Cly4YaeB HEBO3MOXXHO.

HaTypHbIM MOgenupoBaHMEM Ha3biBalOT NPoOBeAEHME NCCNEeN0BaHNSA Ha peasibHOM
obbekTe c nocnepytollenn obpaboTKon pe3ynbTaToB 3KCNepnMeHTa Ha OCHOBE Teopun
nonobusa. HaTypHbIN 3KC-NEPUMEHT NMoApa3aAensaeTcsa Ha HayYHbI SKCMEPMMEHT,
KOMMMJIEKCHbIE NCMbITaHUA 1 MPON3BOACTBEHHbIN 3KCMEPUMEHT. Hay4HbIN SKCMEPUMEHT
XapaKTepusyeTcs LWMPOKUM UCMNOJIb30BaHMEM CPeACTB aBTOMaTMU3aUum NpoBeaeHns,
npuMeHeHneM BeCbMa pa3Hoobpa3Hbix cpencTs obpaboTkm nHhopmauun,
BO3MOXXHOCTbIO BMeLIaTeNbCTBA YesI0BEKA B NMPOLECC NpoBeAeHNSA dKCNepnMeHTa. B
COOTBETCTBUM C 3TUM MOSABUIIOCbL HOBOE Hay4YHOE HarnpaB/ieHNne — aBTOMaTM3auums
Hay4YHOro 3KCNepuMeHTa N HOBas Cneumannsaumns B pamkax cneymanbHocTn ACY —
ACHW (aBTOMaTU3MpOBaHHbIE CUCTEMbI Hay4YHbIX NCC/IEA0BAaHUN N KOMIMJIEKCHbIX
ncnbiTaHmm). OgHa U3 pa3HOBUAHOCTEN SKCMEPUMEHTA — KOMIMJIEKCHbIE UCMbITaHUS,
Korga BC/geaCcTBMEe NOBTOPEHUSA UCNbITaHUN 06BbEKTOB B LLesIoM (nam 6onbLunx Yyacten



CUCTEMbI) BbIABNAIOTCSA 06LIME 3aKOHOMEPHOCTM O XapakKTePMUCTMKaX KadyecTBa,
HaOeXXHOCTN 3TUX 06bLEKTOB. B 3TOM Cny4yae MoaennpoBaHMe OCYLLECTBASAETCH NMyTeM
06paboTkn 1 0606LLEHNA CBEAEHUI O rpynne OAHOPOAHbIX ABNEHNI. Hapagy co
cneunanbHO OpPraHM30BaHHLIMU NCMbITAHUAMN BO3MOXKHA peasn3auna HaTypHOro
MoOennpoBaHus nytTem o606LeHns onbiTa, HAKOMJIEHHOrO B X04€ NPON3BOACTBEHHOIO
npouecca, T. €. MOXXHO FOBOPUTb O MPOM3BOACTBEHHOM 3KCMepuMeHTe. 34ech Ha base
Teopun nogobus obpabaTbiBalOT CTAaTUCTUYECKUIA MaTepmras No NPoM3BOACTBEHHOMY
rnpoueccy 1 nony4yatoT ero 06obuieHHbIe XapaKTepucTnkn. HeobxoamMmo NOMHUTL NPO
OT/INYME IKCMEPMMEHTA OT peasibHOro NpoTekaHus npouecca. OHO 3ak/l04YaeTCsa B TOM,
YTO B 3KCMEPUMEHTE MOTFYT MOSIBUTLCA OTAENIbHbIE KPUTUYECKME CUTYaLUN U
onpenennTbCs rpaHuLbl YCTOMYMBOCTM NMpoLecca. B xoae skcneprMeHTa BBOASATCS
HOBble (haKTOpPbl M BO3MYLLaKOLLMEe BO3AENCTBMSA B NpoLecCc PYHKLNOHMPOBAHUS
obbekTa.

Apyrum BNAOM peasibHOro MoAeNIMpoBaHUA ABAAeTCA pusnyeckoe, oTanyatoLieecs oT
HaTYPHOIro TeM, 4TO UCCNef0BaHMe NMPOBOANTCA Ha YCTAaHOBKAX, KOTOPbIe COXPaHAOT
npupoay ssaeHnn n obnagatoT pumsmyeckmm nogobmem. B npouecce pusnyeckoro
MOLEeNMPOBaHNA 3a0al0TCH HEKOTOPbIE XapaKTEPUCTMKN BHELLHEN Ccpeabl N nccrienyeTcs
nosepeHune nnbo peanbHoro obvekTa, NMMbo ero mogenn Npu 3afgaHHbIX NN
co3JaBaeMblX UCKYCCTBEHHO BO34ENCTBUAX BHELLUHEN cpenbl. Pusnyeckoe
MoLeNIMpoBaHNE MOXeT NpoTeKaTb B peasibHOM N HepeasibHOM (NceBAopeasibHOM)
MacwTabax BpeMeHn nnm paccmatpmBaTbCcs 6e3 yyeTa BpeMmeHun. B nocnegHem cny4ae
N3y4eHUI0 NoANEe)XKaT TaK Ha3blBaeMble «3aMOPOXKEHHbIE» NMPOLLEeCChl, huKcnpyemole B
HEKOTOPbIN MOMEHT BpeMeHn. Hanbonbwime C/ioXXHOCTb N MHTEpPEC C TOYKN 3pEHUSA
KOPPEKTHOCTWN NOJlyHaeMbIX pe3yibTaToB NpeacTaBnseT husnyeckoe MmogennpoBaHume B
peasbHOM MacwTabe BpemMeHn.

Mcnonb3oBaHHaa nutepaTypa:

1. https://studfile.net/preview/2420001/
2. https://cyberpedia.su/1x48d5.html



