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3.7. MoaenupoBaHue.
3.7.1. MonenupoBaHuE U €r0 BUABI
3.7.2. MaTeMaTnuecKkoe MOJICIIMPOBAHNE U BEIYUCIUTEIIHLHBIN SKCIIEPH-

MCHT

3.7. MoaeaupoBaHue.

3.7.1. MonesupoBaHue U €ro BUIbI

MopenupoBaHue SIBISETCS OJHUM M3 OCHOBHBIX METOJOB COBPEMEHHBIX Ha-
YUHBIX UCCIIEAOBAHMI.

Mooenuposanue — 310 ucciieiloBaHue 0ObEKTOB MO3HAHUS HA UX MOJIEIIAX, IO0-
CTpPOEHUE M H3Y4YEHHUE MOJIEJIEH pealbHO CYIIECTBYIOIIUX MPEIMETOB, SBICHHUN U
KOHCTPYHUPYEMBIX OOBEKTOB. DTO BOCIPOU3BEICHHE H3Y4YaeMbIX CBOMCTB OOBEKTa
WM SIBJIEHUS C TIOMOIIIBIO MOJIENU NP €€ (PYHKIIMOHUPOBAHUU B OINpPEIEIICHHBIX yC-
noBusix. Mooenv — 3T0 00pa3, CTPYKTypa UM MAaTepUATbHOE TeJI0, KOTOPbIE BOCIIPO-
W3BOJIST ¢ TOM WJIM MHOW MEPOM CXOJCTBa sIBJICHHE WK 00beKT. Mojenb n3oMopdHa
(cxoncTBEHHA, aHAJIOTUYHA) C HATYpOul (OpUrMHaANIOM), 0000IIEeHHEM KOTOPOil OHA SB-
nsiercsi. OHa BOCTIPOU3BOAUT HaWOoOJIee XapaKTepHbIe MPU3HAKH M3Y4aeMOro 00beKTa,
BBIOOP KOTOPBIX OIpeesaeTcs 1esiblo uccienoBanusa. Mojenb Bceraa npuOankeHHO
oToOpakaeT OOBEKT WJIM SIBJIEHWE. B MpOTHUBHOM cllydae MOJeib MpEeBpaliaeTcs B
OOBEKT U TEPSIET CBOE CAMOCTOSITEILHOE 3HAUCHHE.

JJist ostydeHus petieHusi MOJEeNb JOJKHA ObITh JOCTATOYHO MPOCTOM U B TO
e BpeMsi OHa JO0JKHA OTpa)kaTh CYIIECTBO 3aJauyM, 4TOObl HalJIEHHbIE C €€ MOMO-
IO PE3YJIHTATHI UMEIN CMBICIL.

B npotiecce nmo3HaHusi 4enoBeK Bcerna, 0osiee WM MEHee SIBHO U CO3HATEIbHO,
CTPOUT MOJICNIA CUTYallui OKPY>KAIOIIEro MUpa U YIPABIISET CBOMM IOBEJACHUEM B CO-
OTBETCTBHUM C BBIBOJAMHU, MOJyYEHHBIMU UM TIPU U3y4eHUH Mozenu. Mojens Bceraa ot-

BEYACT KOHKPETHOW WLEIW M OTPaHWYEHAa paMKaMH IOCTaBJICHHOW 3amadd. Moneinb
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CUCTEMBI YIPABJICHHS IS CIICIIHAIUCTA TI0 aBTOMATHKE KOPEHHBIM 00pa3oM OTJIMYa-
€TCS OT MOJIENN 3TOM K€ CHCTEMBI JIJIS CTICUAIIICTA 110 Ha/IS)KHOCTH. MoIeTMpoBaHue B
KOHKPETHBIX HayKaX CBS3BIBAIOT C BBIACHCHHEM (WJIM BOCIPOM3BEICHHEM) CBOMCTB
KaKoro-mubo o0BeKTa, mpolecca WiIu SBICHUS C MOMOIIBI0 JPYyroro o0bheKTa, Mmpo-
1iecca Wid sSIBIICHUS, IpUYeM OOBIYHO MPEIoiaraeTcs COOMI0ICHIE ONpPeIeTICHHBIX KO-
JIMYECTBEHHBIX COOTHOIIICHUH MEXKIY MOJCIBIO M OpUTHHAIOM. PasnmudarorT Tpu BHIa
MOJICTTUPOBAHUSI.

1. MaTtemaTtnueckoe (aOCTpakTHOE) MOJEIMPOBAHHWE OCHOBBIBACTCS Ha BO3-
MO>XHOCTH OITMCAHUS M3y4aeMOTo0 IPOIIecca Wi SBJICHUS Ha SI3bIKE€ HEKOTOPOH Hay4-
HOW TeOpHH (Jale BCEro Ha MaTeMaTHIECKOM).

2. AHasioroBoe MOJEITUPOBAHHWE OCHOBBIBACTCA Ha HM30MOpdu3Me (CXOICT-
BCHHOCTH) SIBJICHUH, UMCIOIINX PA3IUYHYI0 (U3HUYECKYI0 MPHPOAY, HO ONKCHIBAC-
MBIX OJMHAKOBBIMM MaTEMaTHUYCCKUMHU YypaBHCHHSAMHU. [IpEMEpoOM MOXKET CIIYKHUTh
U3YYCHHE THAPOJWHAMUYECKOTO TPOIEcca C MOMOIIBI0 HCCICIOBAHUS IIEKTPUIC-
ckoro nojisi. O0a 3TH SABJICHUS ONMHUCHIBatOTCS MU depeHnaIbHbIM ypaBHeHHEeM Jla-
maca B YaCTHBIX MPOU3BOIHBIX, PEIICHUE KOTOPOT'O0 OOBIYHBIMU METOAaMHU BO3MOXK-
HO TOJIBKO JUISI YACTHBIX ClTydaeB. B TO ke BpeMs SKCIIEpUMEHTATBHBIC UCCIICTOBAHHMSI
AIIEKTPUUYECKOTO TIOJIsI HAMHOTO MPOIIE COOTBETCTBYIOIIMX HCCIEAOBAHUHA B THAPO-
JTUHAMUKE.

3. ®u3nUecKoe MOICTMPOBAHNE COCTOUT B 3aMEHE M3YyUEHUs] HEKOTOPOTO 00h-
€KTa WM SIBJICHUS DKCIICPUMEHTAIbHBIM HCCIICIOBAHUEM €T0 MOJICIH, HMCIOIICH Ty
ke (PU3UYECKyIo Mpupoay. B Hayke 110001 SKCIIEpUMEHT, TPOBOIUMBIN B IEISAX BbI-
SIBJICHUS T€X WJIM WHBIX 3aKOHOMEPHOCTEH M3y4aeMOro SIBJICHUS WJIU JUIS MPOBEPKH
MPaBUILHOCTH WM TPAHMI] TPUMEHHUMOCTH TCOPETUYCCKHX PE3yJbTaTOB, (DaKTUICCKH
IpeICTaBIsIeT o000 MOJENMPOBaHUE, TaK KaK OOBEKT MCCICIOBAHUS — KOHKpPETHAsS
Moenb (oOpaserr), obsiaaromias onpeaeaeHHbIMUA (U3NYECKUMU CBOMCTBaMU. B Tex-
HUKE (U3NYECKOE MOJCIMPOBAHUE HCIIONB3YIOT TOTJa, KOT/a TPYAHO MPOBECTH Ha-
TYPHBIH 3KCIIEPUMEHT. B OCHOBY (DM3WYECKOTO MOJCIMPOBAHUS TOJIOKEHBI TCOPUU
nof00us U aHau3 pasMepHocTeil. HeoOXoAMMBIM yCIIOBHEM pealn3alii 3TOTO BHIIA

MOJICTTUPOBAHUS SBJISIETCS TeoMeTpuueckoe mooodue (mogodue Gopmel) u pusmyueckoe
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HOIIO6I/Ie MOZACIIM U OpUIr'MHaJId: B CXOACTBCHHBIC MOMCHTBI BpCMCHU U B CXOACTBCHHBIX
TOYKAX IMPOCTPAHCTBA 3HAYCHHA IICPCMCHHBIX BCJIIMYMH, XAPAKTCPU3YIOIIHUX SABJICHUA,
AJIL OpUruHalla JOJIKHBI OBITH IMPONIOPIUOHAIBHBI TEM K€ 3HAUCHUAM JISI MOACIIN. 910

IMO3BOJEICT IIPOU3BOINUTDH COOTBeTCTByIOH_II/Iﬁ MEPpeCUYCT NOJTYUCHHBIX JaHHbIX.

3.7.2. MatemaTu4ecKoe MOJeIMPOBAHME U BBIYUCIUTEIbHBIA IKCIEPH-
MEHT.

B nacrosiiee BpeMsi HauOouiblllee pacnpoOCTPAHEHHUE MONTYUHIM MaTeMaThye-
CKHe Mojnend, peanuzyeMble Ha OBM. IIpu nmoctpoeHnHn NaHHBIX MOZAENEH MOXKHO
BBIJICJIUTD CIAEAYIOIINE dTaIbI:

1. Co3nanue wiv BEIOOP MOJI€NIM, COOTBETCTBYIOIIEH MOCTABICHHON 3a/1a4e.

2. Co3ganue yciaoBUil GyHKIIMOHUPOBAHUS MOJIEIH.

3. DKCIIEpUMEHT HAa MOJEIIH.

4. O6paboTka pe3yJbTaToB.

Paccmotpum Gosee moapoOHO NEPEUHCICHHBIC BBIIIE ITAIbI.

Ha maTemaTuyeckoe omnucaHue uccieayeMoro o0bekra (mporecca) Ha rmep-
BOM 3Talle HakKJaJbIBaeTCs psill TpeOOBaHUM: pa3pelIuMOCTh UCIIOIb3YEMBIX ypaBHe-
HUM, COOTBETCTBHE MAaTEMAaTUYECKOTO OMUCAHUS U3YyYaeMOMY MPOLECCY C JOMYCTH-
MOI TOYHOCTBIO, aIECKBATHOCTh MPUHATHIX JOMYIICHHUH, TpaKTUUYecKas 1enecoodpas-
HOCTb UCIOJIb30BaHus Mojenu. CTeneHb y0BIETBOPEHUS 3TUX TpeOOBaHUM OIpeie-
JSIeT XapaKTep MaTeMaTUYeCKOro OMKCAaHUs U SIBISETCS HauboJiee CII0XKHON U TPYI0-

€MKOM 4acThIO MIPU CO3JITaHUH MOJICIIH.

IToctpoenue mozaenw, Monens
JOMYIIEHUS, allIPOKCUMAITIH
PeanbHas |  Hcnonb3oBanue Husm-
¢busnueckas YECKUX IIPUHLIUIIOB
CUTYaIIHsI J Ornenka, 00001IEHHE Brruncnenus
IIpoBepku
Ontumuzanus
— —— -

Bbmaqa IMMOJIYUYCHHBIX PE3YJIbTATOB



Puc. 3.1. Cxema npoyecca nocmpoenusi mamemamuieckou mooeu

PeanbHble (m3nueckue sBIEHUS, KaK PABIIIO, OYCHb CIIOKHBI, 1 X HUKOTIa
HeJb3s MPOaHaIN3UPOBaTh TOUYHO U B MojHOM oObeme. IlocTtpoenne mozenu Beceraa
CBSI3aHO C KOMIIPOMHUCCOM, T.€. C MPUHATHEM JOMYIICHUH IPU KOTOPBIX CIIPaBEIIH-
Bbl ypaBHeHus Mmozenu (puc. 3.1). Takum oOpazoM, 4TOOBI ¢ MOMOUIBIO MOJAEIU
MOJKHO OBIJIO TIOTYYUTH UMEIOIINE CMBICT Pe3yNIbTaThl, OHA JIOJDKHA OBITH 10CTATOY-
HO JeTanbHON. B TO ke Bpems oHa JOKHA OBITh TOCTATOYHO MPOCTOM, YTOOBI MOXK-
HO OBLJIO TIOJMYYUTh PEIICHHUEe TP OTPAHUUYCHUSX HAJlaraéMbIX Ha pe3yabTaT TAaKUMHU
dakTopaMu Kak cpoku, OpicTpojeiicTBie DBM, KBamuQuKaIys UCIOTHUTENEH U T. 1.

MaremaTrueckasi MoJieNb, OTBEeUalomas TpeOOBaHUAM MEPBOIO dTara MOJe-
JMPOBaHUs, 0043aTEIBHO CONEPKUT B ceOe cUCTEMY YpaBHEHUII OCHOBHOI'O OIpese-
JISIFOILIETO Tpoliecca WK mporieccoB. TONbKO Takas MOJENb MPUTOJHA IS MOJEIH-
pOBaHUs. DTO CBOWCTBO JIGKUT B OCHOBE OTJIMYHSI MOJICTUPOBAHUS OT pacueTa U Ofl-
penensieT BO3MOKHOCTh HCIIOJIB30BAHMSI MOJCIU JJIsi MOJCIUPOBaHusA. Pacder, kak
npaBuiIo, 6a3upyercsi Ha OCHOBE 3aBHCHMOCTEH, MOJIYYEHHBIX paHee, MpHU HcCieno-
BaHMSX IPOIECcca, U MOITOMY OTOOpaskaeT OIpeeseHHbIe CBOcTBa 00BbeKTa (TIpo-
niecca). CienoBaresbHO, METOJUKY pacueTa MOXHO Ha3BaTh Mojenbio. Ho GpyHkimo-
HUPOBAaHUE TAaKOW MOJETH BOCIPOU3BOJUT HE M3YYaeMBIH MpoOIecC, a M3yUeHHBIN.
OdeBHUIHO, TIOHATHS MOJCIUPOBAHMS U pacdyeTa YeTKO He pasTpaHUIUBAIOTCS, TIOTO-
My 4TO M TIPH MaTeMaTHYECKOM MOJAEIMpOBaHMU Ha DBM anroputM mojenu CBO-
auTes K pacdery. Ho B 3TOM ciydae pacdeT HOCUT BCIIOMOTATeNbHBIN XapakTep, TakK
KaK pe3yJIbTaThl pacueTa MO3BOJISIOT MOTYYUTh H3MEHEHNE KOJMYSCTBCHHBIX XapaK-
TepucTUK Mozenu. CaMOCTOSATENHHOTO 3HAYEHUs, KaKoe MMEET MOJCIMPOBAaHHE, B
JaHHOM CJy4ae pacyeT UMETh HE MOXKET.

Paccmotpum BTOpOIi 3Tan moaenupoBaHus. Moaens B XO/A€ SKCIIEPUMEHTA
TaK k€ Kak U 00BEKT, (QYHKIIMOHHPYET B OMPEACICHHBIX YCIOBUSIX, KOTOpPhIC 3aja-
IOTCSl IPOTPAMMOM IKCIIEPUMEHTA. Y CIOBHS MOJICIMPOBAHUS HE BXOIAT B TOHATHE
MOJIETIH, TIOATOMY C OJTHOM M TOH e MOJIEIBI0O MOYKHO MPOBOJUTH PA3IUUHBIC IKCIIC-

PUMCHTHI IIPpH 3addHUN PA3JINYHBIX YCJIOBI/Iﬁ MOACIUPOBAHUA. MaTeMaTI/ILIeCKOMy
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OMMCAHMIO YCJIOBHM ()YHKIIMOHUPOBAHUS MOJEIN, HECMOTPS Ha KaXKYIIYIOCS OIHO-
3HAYHOCTh TOJIKOBaHUs, HEOOXOIUMO YIEIATh cepbe3Hoe BHUMaHue. [Ipu onucanun
MaTeMaTU4YECKOM MOJEIN HEKOTOPBIE HECYHIECTBEHHBIE MPOLIECCHI CIECAYET 3AMEHATH
AKCHEPUMEHTAJIBHBIMU JAHHBIMU M 3aBUCHUMOCTSIMU WIH TPAKTOBATh UX YIPOIIEHHO.
Ecnu 5T 1anHble HE OYyT MOJHOCTHIO COOTBETCTBOBATH MPEIINOIAraeMbIM YCIOBH-
AM (YHKIIMOHUPOBAHUS MOJIEIH, TO PE3yIbTaThl MOACIUPOBAHUS MOTYT OBITH He-
BEPHBIMHU.

[locne monmydeHHs MaTEMaTUYECKOTO OMUCAHMS MOJENHM U YCIOBUUA (YHK-
LMOHUPOBAHUS COCTABISIOT AJTOPUTMBI PacyeToB, OJOK-CXEMbl MPOrpaMM s
OBM, a 3atem u IporpaMmal.

B npouecce oTnaaku nporpaMM UX COCTaBHBIE YACTH U OTIEJIbHBIE IPOrpam-
MbI B IIEJIOM TOJIBEPraloTCs BCECTOPOHHEW MPOBEPKE JJIS BBISBICHUS OUIMOKU HIIU
HEJIOCTaTOYHOCTH MAaTeMaTUYECKOro omnucaHus. lIpoBepky Npou3BOAAT MyTEM CO-
MOCTABJICHUS TOJTYUYEHHBIX JAHHBIX C U3BECTHBIMU (DAKTUUECKUMHU JaHHBIMU. OKOH-
YaTENbHON MPOBEPKOM SABISIETCS KOHTPOJBHBIA SKCHEPUMEHT, KOTOPBIA OCYIECTB-
JSFOT NIPU OAMHAKOBBIX YCIIOBUAX C IPOBEJEHHBIM PaHEE SKCIIEPUMEHTOM HEMOCPEN-
CTBEHHO Ha oObekTe. CoBHIAJE€HUE C JOCTaTOYHOW TOYHOCTBIO PE3YJIBTATOB JKCIIE-
pUMEHTa Ha MOJIENIM U JKCIIEPUMEHTa Ha OOBEKTE CIYKUT MOJITBEPKACHUEM COOT-
BETCTBUSI MOJICJIA M 00bEKTa (aJI€KBATHOCTH MOJIENIA PEaIbHOMY OOBEKTY) M JIOCTO-
BEPHOCTH PE3YJIbTAaTOB MOCIEAYIOIINUX UCCIIETOBAHNM.

OTtnaxeHHas U OTBEYAOIIasl MPUHITHIM MOJOKEHUSAM IpOrpaMmmMa MOJEIHPO-
BaHug Ha DBM nmMeet Bce HEOOXOUMBIE IEMEHTBI JIJISl POBEACHUS CAMOCTOSITENb-
HOT'O SKCIEPUMEHTA Ha MOJIETH (TPETHI 3Tal), KOTOPbIA HA3BIBAIOT TAKKE GbIUUCIU-
MeNbHbIM IKCNEPUMEHTNOM.

YeTBepThlil 3Tall MAaTEMATHYECKOTO MOJEIUPOBAaHUS — 00pabOTKa pe3ylibTa-
TOB MPUHIUIKAIBHO HE OTJIMYAETCS OT 00PAaOOTKH PE3yIbTaTOB OOBIYHOIO IKCIIEPH-
MEHTA.

bonee nmoapoOHO paccMOTpUM HIMPOKO PacCIpOCTPAHEHHOE B HACTOsLIEE
BpEMs MOHATUE BBIYMCIATEIBHOIO JKCIIEPUMEHTA. BuiuuciumenvHvim dKCHEpumMeH-

mom Ha3bIBACTCA MCTOIOJIOTHUA U TCXHOJIOTHA HCCHCI[OB&HHIZ, OCHOBAHHBIC Ha IIPpHU-
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MCHCHHUH HpHKHaHHOﬁ MaTeMaTHKH 1 DOBM kak TeXHHYEeCKOH 0a3bl Impu HUCII0JIB30-
BaHUHM MAaTCMATHYCCKHUX MOHCHCﬁ. B Ta6J'II/I]_Ie MMpUBCACHA CPABHUTCIbHAA XapaKTC-

PUCTHUKA HATYPHOT'O U BBIYUCIIUMTCIBHOT'O 3KCIICPUMCHTOB. (HaTypHBIﬁ OKCIICPUMCHT

MMOBOAUTCA B €CCTCCTBCHHBIX YCIIOBUAX U HAa PCAJIbHBIX O6’BCKTaX).

CpaBHI/ITeJIBHaH XAPAKTCPUCTUKA HATYPHOI'O U BBIYUCIIUTCIIBHOT O 9KCIICPUMCHTOB

Tabmuma 2.1

HarypHsblii 5kcriepuMeHnT

BrranciuTenbHbI SKCIEPUMEHT

1. AHanu3 1 BBIOOP CXEMBbI SKCIIEPUMEHTA,
YTOYHEHHE JJIEMEHTOB YCTaHOBKH, €€ KOH-

CTPYKILIVH.

1. Ha ocHoBe aHanmn3a o0beKTa (Ipoiecca) Bbl-
OupaeTcs WM co3/1aeTcs MaTeMaTHdeckas Mo-
JEb.

2. Pa3paboTka KOHCTPYKTOPCKOW JOKY-

2. Jlns BbIOpaHHOM MaTeMaTHYECKOM MOJenu

MEHTAllM{, M3rOTOBJIEHUE DSKCIIEPUMEH- | COCTABISETCS QJITOPUTM pacyeTa, CO3J1aeTCs
TaJbHOW YCTAHOBKHU U €€ OTJIaJIKa. IIporpaMma Jyis MallMHHOTO CYETa.
E 3. TlpoGHeiii 3amep mapameTpoB Ha ycra- | 3. IIpoOHBIN MalTMHHBINA CYET B COOTBETCTBUU
§ HOBKE B COOTBETCTBUU C IIPOTPAMMOI1 IKC- | ¢ MPOrpaMMON BBIYUCIUTEIHLHOTO 3KCIEpH-
o | nepumeHra. MEHTA.
% 4. JletanbHblil aHaIu3 pe3ynbTaToB dKcne- | 4. JleTanbHblil aHanu3 pe3y/lbTaTOB PacyeToOB
S | pumenTa, yrouHeHuwe KOHCTPYKIMH yCTa- | IUISi YTOUHCHHUS M KOPPEKTHPOBKHU aIrOpPUTMa
& | HoBku, ee n0BOjKA, OllEHKa CTENEHH JOC- | MPOrpaMM cyeTa, JOBO/IKA IPOrPAMMBI.
TOBEPHOCTH U TOYHOCTH IPOBEIEHHBIX
U3MEpPEHUN.
5. [IpoBeneHre YUCTOBBIX SKCIEPUMEHTOB H 5. OKOHYaTENbHbIM MaIIMHHBIA CYET B COOT-
COOTBETCTBUU C IPOIPAMMOM. BETCTBUU C IPOIPAMMOMN.
6. O6paboTka M aHaNIMU3 SKCIEPUMEHTANb- | 6. AHaIU3 pe3yIbTaTOB MALIMHHOIO CYETA.
HBIX JaHHBIX.
Kax mpaBuio, 0osiee 10CTOBEpHBIE [IIupokre BO3MOXKHOCTH, OOJbIIAS HH-
< | 1anHbIE 00 M3yuyaeMOM 00beKTe (Ipouec- | pOPMATUBHOCTD U IOCTYIHOCTb.
2 | ce) [lo3BossieT MOJIy4UTh 3HAYEHUS BCEX
§ MHTEPECYIOIIHNX TapaMeTPOB.
> B03MOXHOCTh Ka4eCTBEHHO M KOJIMYECTH
% BEHHO MPOCIEIUTh (PYHKIMOHHUPOBAHUE OOBEK
é- Ta (IBOJIIOIIUIO TIPOIECCOB).

CpaBHuTENbHAsT MPOCTOTAa YTOYHEHUS W

pacIipeHns MaTeMaTHUYeCKOM MOJICIIH.

Ha ocHOBe mMaTeMaTH4ecKoro MOACIUPOBAHUA U MCTOJOB BBIUMCIIUTEIBHOMN

MaTeMaTUKHU CO3/IaJIUCh TEOPHUs M MPaKTHKa BRIUUCIUTEIBHOTO dKcrepumeHTa. Pac-
CMOTPHUM MOJPOOHEE 3TAabl TEXHOJIOTHUYECKOTO ITUKIIA BBIYUCIUTEIBLHOIO JKCIEPH-
MEHTA.

1. Ans uccneayeMoro o0beKTa CTPOUTCS MOAECIb, (POPMYITUPYIOTCS TOMyLIe-
HUS ¥ YCJIIOBUSI MPUMEHUMOCTU MOJICNIA, TPAHMIIBI, B KOTOPBIX OYIyT CIpaBeIJIUBBI

IMOJTYUYCHHBIC PC3YJIbTAThI; MOACIIb 3alIMCBIBACTCA B MATCMATUYCCKUX TCPMHUHAX, KaK
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MpaBuiio, B BUAE AU(hepeHInanbHbIX WU UHTErpoAn( depeHInaIbHbIX YPaBHEHUH];
CO3JJaHHE MATEMATUYECKOW MOJEIN MPOBOJUTCS CHENUATUCTAMH, XOPOUIO 3HAOIIH-
MU JJaHHYIO0 00JIaCTh €CTECTBO3HAHUS WJIM TEXHHMKH, & TAK)KE€ MaTeMaTHUKaMU, Mpei-
CTaBJISIIOUIMMU ce0e BO3MOKHOCTHU PEIICHUs] MaTeMaTHUYECKOU 3a1a4u.

2. PazpabatbiBaeTcss MeToa pacyeTa cQOpPMYIHPOBAHHON MaTEeMaTHYECKON
3alayd. JTa 3a/ada MpeCTaBIAeTCS B BUJE COBOKYMHOCTH alredOpanyeckux ¢op-
MyJ, MO KOTOPBIM JOJKHBI BECTHUCh BBIYUCIEHUS W YCIOBHS, MOKAa3bIBAIOIIHE
MOCJIEIOBATENIBLHOCTh NMPUMEHEHHs 3TUX (opmyi; Habop 3TUX (GOpMYJT H YCIOBUN
HOCUT HA3BAHUE BBIYHUCIUTEIBHOTO aJNrOpUTMA. BBIUYMCIWUTENBHBIA SKCIEPUMEHT
MMEET MHOIOBAapUAHTHBIN XapaKTeP, TaK KaK PEIIEHUs NOCTaBIEHHBIX 3aJad 4acTo
3aBUCAT OT MHOTOYHCIICHHBIX BXOJHBIX MApaMeTPOB. TeM HE MEHee KaXJblid KOH-
KPETHBIM pacueT B BBHIYMCIUTEIBHOM SKCIIEPUMEHTE MPOBOAUTCS MpU (PUKCHPOBaH-
HBIX 3HAYEHHUSX BCEX MapameTpoB. Mexay TeM B pe3yJbTaTe TaKOro 3KCIIEpUMEHTa
4acTO CTAaBUTCS 3ajjaya OINpeesIeHHs] ONTUMAalIbHOTO Habopa napameTrpos. [losTomy
IpU CO3JaHUU ONTHUMAJIBHON YCTAHOBKH MPUXOIUTCS MPOBOAUTH OOJIBILIOE YHUCIO
pacyeToB OJAHOTUIHBIX BApPHAHTOB 3a/1a4d, OTIIMYAKOUIMXCS 3HAYEHUEM HEKOTOPBIX
napameTpoB. [Ipyu opraHuzanuu BBIYUCIUTEIBHOTO SKCIIEPUMEHTA OOBIYHO HCIOJIb-
3y10TCs 3P PEeKTUBHBIEC YUCICHHBIE METO/IbI.

3. Pa3zpabatpiBatoTcs anropuT™M W Iporpamma pelleHus 3aaadud Ha DBM.
IIporpaMmmupoBaHue pELIEHUI ONpPEEsAeTCs TENEPh HE TOJIBKO UCKYCCTBOM M OIIbI-
TOM HMCIOJIHUTEIIS, a MIEPEPACTAET B CAMOCTOSITENBHYIO HAYKY CO CBOMMU MPUHIUIIN-
aJbHBIMU NOJAXOJAMHU.

4. IIpoBenenue pacyeroB Ha DBM. Pe3ynbTaT nojy4yaercs B BUJie HEKOTOPOil
nrudpoBor nHDOpMaLIUK, KOTOPYIO Janee HeoOxoaumo Oynet pacimudpoBaTh. Tou-
HOCTb MHGOPMAIMU ONPEESeTCs MPU BBIYUCIUTEIBHOM SKCIEPUMEHTE J0CTOBEP-
HOCTBIO MOJIENIY, TOJIOKEHHOW B OCHOBY DKCIIEPUMEHTA, MPABUIBHOCTHIO aJITOPHUT-
MOB U IIporpaMmM (IIPOBOJISTCS MIPEABAPUTEIIBHBIE «T€CTOBBIEY UCIIBITAHUS ).

5. OGpaboTka pe3ylabTaTOB pacueToB, UX aHAJIU3 U BbIBOABL. Ha »TOM 3Tame
MOTYT BO3HHUKHYTh HEOOXOJUMOCTh YTOUHEHHSI MaTeMAaTUYECKON MoJeiu (yCloxKHe-

HUA NN, HaO60pOT, YHPOH_ICHI/IH), MNPCAJIOKCHUA 110 CO3AHNIO YIIPOIICHHBIX MHXKC-
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HEPHBIX CIIOCO0OB pelieHus U (HOPMYII, NAIOIUX BO3MOKHOCTH TOJTYyYUTh HE0OXO-
auMyto nHGopMaIuo 60jee TPOCThIM CIIOCOOOM.

B03MOXHOCTH BBIYHCIUTEIBHOTO IKCIIEPUMEHTA IIMPE, YEM IKCIIEPUMEHTA C
¢du3mueckoil MoseNnblo, TaK Kak rnojydaemasi nHpopmanusa 6onee noapodHas. Mate-
MaTH4YecKasi MOJICIb MOXKET ObITh CPAaBHUTEIBHO MPOCTO YTOYHEHA WM PACIIUpPEHA.
Jist 3TOTO TOCTaTOYHO M3MEHHTH OMHCAaHWE HEKOTOPHIX €€ diieMeHTOB. Kpome Toro,
HECJIO)KHO BBHITIOJTHUTH MaTeMaTUIECKOE MOJCITHPOBAHHUE MPHU PA3IUYHBIX yCIOBHUIX
MOJICTTUPOBAHMS, YTO MMO3BOJISIET TTOTYYUTh ONTHMAIFHOE COUETaHHE KOHCTPYKITUOH-
HBIX MapaMeTpoB, IMOKa3aTesne paboThl 00beKTa (XapaKTepUCTUK IMpoiecca). s
ONTHUMM3ALMN YKa3aHHBIX IapaMeTpOB IEJIecCO00Pa3HO HCIHOIb30BATh METOAUKY
IUTAHUPOBAHUS DSKCIIEPUMEHTA, IMOJApa3yMeBas TOJ TOCICIHUM BBIUYMCIUTEIbHBIN
IKCIIEPUMEHT.

BbIUUCINTENBHBIN KCTIEPUMEHT MPHOOPETAET UCKIIOYUTEIFHOE 3HAYCHUE B
TeX CIyd4asX, KOTJa HaTypHbIE SKCIIEPUMEHTHI M MOCTPOCHHE (PU3MUECKON MOJenn
OKa3bIBAIOTCSI HEBO3MOKHBIMU. OCOOCHHO SIPKO MOYKHO MPOMJUTIOCTPUPOBATH 3HAUE-
HUE BBIYUCIUTEIHHOTO SKCIIEPUMEHTA TP MUCCIIEOBAHUN MACIITa00B COBPEMEHHOTO
BO3/ICHCTBYI YeNIOBEKa HAa MPUPOY. 10, YTO MPUHATO HA3bIBATh KIUMATOM — YCTOM-
YHUBOE CpeJHEe paclpeaesicHHe TeMIepaTyphl, 0CaIKOB, 00Ja4YHOCTH U T. A., — Ipe-
CTaBIsieT co00i pe3yabTaT CIOKHOTO B3aMMOJACHCTBUS TPAHIMO3HBIX (DU3MUECKHUX
IPOIIECCOB, MPOTEKAIOMINX B aTMOCc(epe, Ha TTOBEPXHOCTH 3€MJIM U B OKeaHe. Xapak-
TEp ¥ MHTEHCUBHOCTH 3THUX IPOIIECCOB B HACTOAIIEE BPEMsI H3MEHSIOTCS 3HAUUTEITb-
HO OBICTpee, YeM B CPaBHUTEIHHO, OJIM3KOM TEOJIOTMYECKOM TPOIIJIOM B CBSI3H C
BO3/ICHCTBUEM 3arpsi3HEHUS BO3JyXa HHIYCTPHUAIBHBIMH BBIOPOCAMH YTIEKHUCIOTO
rasa, IbUIH H T. . KIMMaTn4eckyro cucTeMy MOKHO HCCIIEIOBATh, CTPOSI COOTBETCT-
BYIOIYIO MaTeMaTHYECKYIO MOJIEIb, KOTOpas AOJKHA OMUCHIBATH SBOJIIOLHIO KIIMMa-
TUYECKOW CHCTEMBI, YYUTHIBAIOIIEH B3aUMOICHCTBYIOIINE MEXKIY CO00i aTMOocheps
OKeaHa W cymu. MacmTabbl KITUMAaTHYECKONH CHCTEMBbI HACTOJIBKO TPaHIUO3HBI, YTO
AKCIIEPUMEHT JJa)K€ B OJJHOM KaKOM-TO PETHOHE YPE3BBIYAHO JOPOT, HE TOBOPS YiKE
O TOM, YTO BBIBECTH TaKylO0 CUCTEMY M3 paBHOBecHs ObLIO Obl onacHo. Takum oGpa-

30M, II100aJIbHBIN KIIMMaTHYECKUI OKCIICPUMCHT BO3MOKCH, HO HC HaTypHBIfI, a BBbI-
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‘IHCHHT@HBHBIﬁ, HpOBOIISIH_II/Iﬁ HCCIICAOBAHUA HC peanLHoﬁ KJIMMaTHU4YECKOM CHUCTCMBEI,
a ee MaTeMaTHU4YeCKOM MOACIIN.

B HaYKC U TCXHUKC HN3BCCTHO HCMAJIO O6HaCTeﬁ, B KOTOPBIX BBIYHUCIINTCIIb-
HBIN OKCIICPUMCHT OKa3bIBACTCA CAMHCTBCHHO BO3MOJXHBIM IIPH HCCICIOBAHHUU

CJIOXKHBIX CUCTCM.



