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KoMmn’ioTepHe MopenioBaHHA 00’eKTiB i
npouecis. Komn’'loTepHUU eKCNnepuMeHT

Mopenb. Buou mopeneu

MopnentoBaHHSA € OAHUM 3i CN0oCcobiB Ni3HAHHSA HABKOMMULLIHBLOIO CBITY 1 MOXe ByTu:

e CTBOPEHHSM 3MeHLWeHnX abo 36inbleHnx Konin peanbHMX 06’€KTIB;
* OMMCOM SBULL, 33 LOMOMOrO0 MaTeMaTUYHUX HOPMY YU aNrOPUTMIB.

Llini MopenioBaHHA:

* Mi3HAHHA CYyTHOCTI AoCNiAXyBaHOro 06'ekTa, «byaoBM» 1 MeXaHi3My B3aEMOLii N0Oro
CKJTagoBuUX;

NMOSACHEHHSA BXXe BiJOMUX pe3y/ibTaTiB JOCNIOXKEHb;

MPOrHO3YBaHHSA NOBEAIHKM CUCTEMUN NPU PI3HUX 30BHILLHIX BNANBAX;

e OMNTUMI3aLis Ta NOLWYK NPaBUSIbHOro Crnocoby KepyBaHHSA 06'eKTOM.

O6'eKkT, AKMIN OTPUMYIOTb Y pe3yNbTaTi MOAENOBAHHSA, Ha3NBAETLCA Moaeto. Mopenb — 06'eKT,
KW 3aMiHIOE JOCNIOXKYBaHYy cuctemy, 3bepiralym CyTTEBI BNACTMBOCTI OpuriHany.

HavacTiwe B Moaensx BigTBOPIOWTL AKICb BaXKIMBI A8 OAHOM0 AOCNIAXXEHHSA €EMEHTM, a iHWNMK
HEXTYIOTb.

AKLLO MOAesb MO4aHO 3a AOMOMOro CMPOLEHOro MaTepiasbHOro 06'ekTa, TO OTPUMYIOTb
MaTepianbHy Moaenb.

AKLL0 MOOeNb NOAAHO 3@ AOMNOMOro ONuCiB, (opMy, 306paxkeHb, CxeM, Tabnnub, KpecneHs,
rpagikis To ue iH(opMaLinHa Moaesb.

Knacudikauia mogenen:

1. i3unyHi
2. iH(hopMaUinHI
1. MaTeMaTUYHI
2. rpadiyHi
3. imiTauinHi
4. KOMM'IOTEpPHI

MaTtemaTu4Hi Mogeni - Lie 3HaKOBi MOAeNi, Lo ONUCYIOTb NEeBHi YACJI0BI CNiBBIAHOLEHHS.
FpadiyHi Mopgeni - BisyanbHe nogaHHA 00'€KTIB, AKi HACTINbKW CKNAAHI, WO iX ONUC iHLLIUMK
cnocobaMn He Oa€ NOANHI SCHOrO PO3YMiHHSA. TYT HAOYHICTb MOAENi BUXOANTb Ha MEPLUUA NaH.
ImiTawinHi Mopeni - 003BONAOTL CNOCTEPIraTK 3MiHY NOBEAIHKN €N1eMEHTIB CUCTEMU-MOAEN,
NPOBOANTW EKCMEPUMEHTU, 3MIHIOIOYM OefKi 3Ha4YeHHS napameTpis mogeni. OgHMM 3 BUAIB
iMITaUIMHUX MOoLenel € KOMM'IoTepHI Mogeni.

KoMn'ioTepHe MoaenioBaHHA
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Komn'ioTepHe MopentoBaHHA — NpoLec BiATBOPEHHSA NOBEAIHKN CUCTEMU 3@ LOMOMOro
KOMMN'IOTEPHOI Nporpamu, Wo peasilye NnoaaHHs 06'ekTa, cuctemmn abo NOHATTA Y hOpPMi, BigMIHHIN
Bi[l peasibHOI, 3@ 4ONOMOI 0l aaropPUTMIYHOIrO OMKUCY, L0 BKJIIOYAE 3a0EXHOCTI MiXK BEIMYNUHAMU 1
Habip AaHUX, SKi XapaKTepu3yoTb BAACTMBOCTI CUCTEMM Ta ANHAMIKY IX 3MiHM i3 YacoM (iMiTauinHy
Mopnenb). Taka nporpamMa Ha3MBa€ETbLCA KOMMN'IOTEPHOO MOAENIIO.

Pe3ynbTaT KOMM'IOTEPHOIrO MOAENIOBAHHSA NONSAra€ B OTPUMAHHI KiJIbKICHUX | AIKICHUX BUCHOBKIB
LLLOA0 HasiBHOI MoAaeni.

AKiCHIi BACHOBKW [al0Tb 3MOr'y BUSBUTU He BiJOMi paHille BNaCTUBOCTI CUCTEMU: iT CTPYKTYPY,
ONHAMIKy PO3BUTKY, CTINKICTb, WiNMICHICTb Ta iH.

KinbKiCHi BUCHOBKMN B OCHOBHOMY HOCSATb XapaKTep MPOrHo3y Aesaknx ManbyTHix abo NosiCHEHHS
MUHYINX 3HAYEHb 3MIHHUX, LLO XapaKTepU3yTb CUCTEMY.

3a LOMOMOro KOMM'toTEPHOro MOAENOBAHHSA BMBYAOTHCA 06'€EKTM Ta ABULLA, SKi HEMOXNBO,
noporo, HebesneyHo BiATBOPIOBAaTY B peasibHUX YMoBax. Lle fa€ 3Mory He nuwie eKOHOMUTK
MaTepianbHi pecypcu, a n 36epiraTi €KOSIOriYHi YMOBM iCHYBaHHSA JIIOAUHW, YHUKATN MOXNBUX
WKigAnmemx abo pymHiBHUX HacnigKis NpoBefeHHS BUNPOOYBaHb.

MpenMeToM KOMMN'IOTEPHOr0 MOLENIOBAHHSA MOXYTb OyTW: BUPOOHUYA YN €KOHOMIYHA AiSNbHICTb,
nNpoMKc/IoBe NiANPUEMCTBO, KOMMN'IOTEPHA Mepexa, byab-akun peanbHUin 06'ekT abo npouec.
HanyacTiwe MoLentoBaHHS € CKNaA0BO MPOoLefypolo CUCTEMHOI0 aHanily — CyKynHocTi 3acobis,
BMKOPWUCTOBYBaAHUX A9 NMiAFOTOBKWU | NPUAHATTS pilleHb: EKOHOMIYHOr0, COoLiasibHOro,
opraHi3zauinHoro abo TeXHIYHOro xapakTepy.

Buau komn'iotepHux mopenen: OisnyHi Mogeni, y aKMX KOMM'IOTEP € YHaCTUHOIO
eKcnepuMeHTasibHOI yCTaHOBKM abo TpeHaxepa. Lie Moxe byTu TpeHaxkep 414 NiAroTOBKMU MNiNoTiB
NiTaKiB 4M onepaTopiB aTOMHUX €/1eKTPOCTaHLIN — Y LibOMY pa3i KOMN'IOTEP 3MIHIOE MOKA3HUKN
npunagise, iMiTyto4n poboTy 3 peanbHO CUCTEMOLO.

O6uuncnoBanbHi MoLeni BUMaraTb PO3B'A3yBaHHA CUCTEM PiIBHAHb MeToAaMu 064MCcNoBaNbHOI
MaTeMaTUKK Ta NpoBefeHHs 004NCOBaIbHOr0 eKCNepuMEeHTY MpKU Pi3HUX NapaMeTpax CUCTeMHM,
NMOYaTKOBMX YMOBAX i 30BHILLHIX BMNAMBaX. BUKOPUCTOBYETLCS A5 MOLENIOBAHHA Pi3HUX: (Pi3NYHNX,
6i0NIoriYHUX, couiasibHUX Ta iHLWUX ABULL.

IMiTauinHi Mopeni — KOMN'IOTEPHI Nporpamu, WO iMITYIOTb NOBEAIHKY CKIaLHOI TEXHIYHOI,
€KOHOMIYHOI Y1 iHLLIOI cucTemm 3 HeobxigHOW TOYHICTIO. KOMN'tOTepHI iMiTauinHi Mogeni — cumynsuii
— BUKOPUCTOBYIOTb O15 AOCAIAXEHHSA NOBEAiIHKN: TEXHIYHOI, EKOHOMIYHOI, 6i0I0riYHOI Ta couianbHOI.

CTaTnucTuyHi Mmogeni NoTpibHi ana 6araTopa3oBoro NpoBeAeHHS BUNPOOyBaHb 3 NOAaJbLLOK
CTaTUCTUYHOK 06pOBKO OTPUMaHMX pe3ynbTaTiB. CTaTUCTUYHI MOAeNi 3aCTOCOBYIOTb Mpu
BUPIiLLEHHI NMOBIPHICHMX 3ajay, a TakoX rnpu obpobLi BENNKNX MacuBiB OaHUX.

padivHi Moaeni BUKOPUCTOBYIOTb Y CTBOPEHHI iH(orpadikn, To6TO CYyKynHOCTI cneuialbHUM YAHOM
OpraHi3oBaHux rpagiyHmx abo CMMBONLHUX AAHMX, WO BinobpaxaTb HANCYTTEBILI CTOPOHU
focnigxyeaHoro o6'ekTa. PO3pi3HATL HAO4HI, rpadivHi, aHiMaUinHi, TEKCTOBI, TabANYHI rpadiyHi
iHpopMaLinHi mogeni. o HAX HasexXxaTb PiI3HOMaHITHI cxemu, rpadu, rpadiku, Tabnuui, giarpamu,
MaJIloHKK, aHiMauii, 3D-moaeni, nobygoBaHi 3a 4ONOMOro KoMN'toTepa, y TOMY Yncni uudposa
KapTa 30psHOro Heba, KoMn'toTepHa MOLENb 3€MHOI MOBEPXHi.

Mopneni 3HaHb nepeabayvatoTb NObYyAOBY CUCTEMMU LUTYYHOrO IHTENEKTY, B OCHOBI IKOI NeXnTb Ha3a
3HaHb OesAKoi NnpeaMeTHOI 061acTi (YaCcTUHM peanbHOro CBiTy). ba3un 3HaHb CKNagaloTbCs 3 haKTiB
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(maHux) i npasun. Hanpuknag, KoMn'toTepHa NporpaMa, sika BMi€ rpaTu B LUaxu, NOBMHHA orepyBaTu
LlaHUMK NPO «BNACTUBOCTI» PISHUX LWAXOBMX (iryp i «3HaTu» npasuna rpu. 1o [aHoOro sugy moaenen
BIAHOCATb CEMaHTUYHI MepeXi, NorivHi Mogeni 3HaHb, eKCNEePTHI CUCTEMW, NOTiYHI irpw.

Komn'toTepHi Mogeni MoXyTb ByTu HeBeMKMMU (MpauioBaT NPAKTUYHO MUTTEBO Ha NepCcoHabHUX
KoMn'toTepax) Ta BesimkoMaclwTabHMm nporpamMmHumMm 3acobamu (MpauioTb NPOTArOM AeKiNbKOX
roaunH abo aib Ha cynepkoMn'toTepax Yn Mepe)XeBux rpynax KoMn'toTepis).

KomMmn'toTepHe MOAENOBAHHA AA€ MOXJ/IMBICTb:

* B/BYATU ABULLA N 00'€EKTK, AKi He BiATBOPIOTHCA abo He iICHYIOTh Y peanbHUX YMOBaXx;

e Bi3yanisyBaTu 00'ekTn Byab-9KOi Npupoan, y TOMy Yncni n abcTpakTHi;

e [OCNIQXXYyBaTW SBULLA | NPOLECH B ANHAMIL TX ICHYBaHHS;

* «KepyBaTM Yacom» (NpuckoptoBaTn abo ynoBiNbHIOBATN MOAENbOBAHWI NpoLecn);

e 31iNCHIOBaTK BaraTopa3osi BUNpobyBaHHS MOAENI, KOXKHOro pa3y noBepTaryu ii B NO4aTKOBUI
CTaH;

e OTPUMYBATK Pi3Hi XapakTepuncTuky 06'ekTa B 4ncnosomy abo rpadivyHOMy BUTNSLI;

® 3HAXOAUTM ONTUMAJIbHY KOHCTPYKLitO 06'€KTa, HE BUFOTOBJIAOYMN NOro NMPOobHNX eK3eMnNApiB;

e NPOBOANTUN eKCNepuMeHTn Be3 pu3nKy HeraTMBHUX HaCNiAKiB Ons 340POB'a NtoAnHN abo
HaBKOJIMLWIHbLOI0 CepefoBULLa.

MobynoBa koMn'toTepHOI Moaeni 6a3yeTbCa Ha abCcTparyBaHHi Bif KOHKPETHOI Npupoan seuL abo
[OCNigXyBaHOro 06'ekTa-opuriHany i CKNaga€eTbCa 3 ABOX eTaniB: CNoYaTKy CTBOPEHHS AKICHOI, a
NOTIM i Ki/IbKiCHOT MoZeni.

KoMmn'toTepHe MOAEeNOBaHHS NONArae B NPoBeAEHHI cepil 064ncnoBanbHNX eKCNEPUMEHTIB Ha
KOMM'IOTEPi, METO AKUX €:

* aHanis, iHTepnpeTauis;
* 3iCTaB/IeHHSA pe3y/bTaTiB MOLEJIIOBaHHSA 3 peasibHOK MOBEAIHKOW A0CNiIAXKYBaHOro 06'ekTa;
* 33 HeobXiAHOCTI, Noganblue yTOYHEHHSA MOLEN.

Mobyposa KoMn'toTepHoOI Moaeni 6a3yeTbCa Ha abcTparyBaHHi Bif KOHKPETHOI Npupoan ssuL abo
LOCNiAXyBaHOro 06'ekTa-opuriHany i CKnafa€eTbCs 3 ABOX eTaniB: CNoYaTKy CTBOPEHHS AKICHOI, a
NoTiM i KiJIbKiCHOT MoZeni.

Komn'toTepHe MoaetoBaHHA NOJIAra€e B MPOBEAEHHI cepil 064MCIIOBaNbHNX EKCMEPUMEHTIB Ha
KOMM'tOTepi, METO AKUKX E:

* aHani3, iHTepnpeTauis;

 3iCTaBNIEHHA pe3ynbTaTiB MOAE/IIOBAHHSA 3 peasibHOK MOBEAIHKOW A0CNIAXKYBaHOro 06'ekTa;
* 33 HeobXiAHOCTI, Nodanblle YTOYHEHHS MOAEN.

0co6,MBOCTi KOMN'IOTEPHOr0 €KCNEepuMeHTy

EkcnepuMeHT — ue gocnig, aKuii NpoBoaAnTbCA 3 06'eKTOM abo Moaennto, Wo BUABASETHCA Y BNJIUBI
Ha LOCNioXyBaHWA 06'EKT 3a LOMOMOrot cneuialbHUX iIHCTPYMEHTIB | Mpunagis.

EKCnepuMMeHT Bigpi3HAETHCA Bifl CNOCTEPEXEHHSA aKTMBHOK B3aEMOLIE 3 AOCNIAXYBAaHUM 06'EKTOM i
Ma€ TaKi 0co6MBOCTI:
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e NOCNIAHVK CaM BUKJIMKAE [OCNIA)KYBaHe ABMLE, @ HE YEKAE, KOJIM BOHO 3'ABUTHLCS;

* MO)XHa 3MiHIOBATV YMOBW NPOTiKaHHA NPOLECY, LLO BUBYAETLCS;

* B €KCMNEPUMEHTI MOXHa MOMepPeMiHHO BUKIOYATN OKPEMi YMOBM 3 METOK BCTAHOBJIEHHS
3aKOHOMIpPHUX 3B'SA3KIB;

€KCNepuMeHT Aa€ 3MOry BapitoBaTW KiflbKiCHe CMiBBiAHOLWEHHS YMOB i 34iMCHIOBATM
MaTeMaTu4Hy 06pobKy faHuX.

KoMn'ioTepHUM eKCNnepuMeHT — BMJIMB Ha KOMM'IOTEPHY MOAE/Nb IHCTPYMEHTaMm NporpaMHoro
cepefloBuLLA 3 METOI BU3HAYEHHS, K 3MIHIOIOTHCA NapamMeTpu Moaeni.

MiaroToBka Ta NpoBeAEHHSA KOMMN'IOTEPHOr0 eKCNepMMeHTY BKJIto4aE B cebe pag nocnigoBHUX
onepaLin, nos'a3aHnx 3:

* TeCTYBaHHAM Mogeni
* PO3p0OKOIO NNaHy eKCnepuMeHTiB
* NpoBeAeHHSA OOCNIAXKEHHS

MnaH ekCnepMMeHTy MaE€ 4iTKO BigobpaxkaTu NOCNiLOBHICTb poboTK 3 MoAeto. MepLwnm NyHKTOM
TaKoro njaHy 3aBXAun € TeCTyBaHHA MOAeNi.

TecTt — Habip BUXiAHUX AaHWX, WO A€ 3MOry BU3HAYUTV NPaBUbHICTbL NobyaoBu mogeni.
KiHueBa MeTa MopenioBaHHA — yXBaJleHHS PilleHHs, SKe NOBWHHO OyTn BUPO6GEHO Ha OCHOBI
Bcebi4yHOro aHanisy pesysnbTaTiB MogesntoBaHHA. OCHOBOK BMPOOIEHHS pilleHHS € pe3ysibTaTy
TeCTyBaHHA 1 eKCNepUMEHTIB. AKLLO0 pe3yibTaTu He BiAMNOBIAAOTb LifiAM NOCTaBAEHOr0 3aBAAHHS,
Le 3Ha4YMTb, LLO AONYLLEHO NOMWUIIKU Ha NonepefHiX eTanax. AKLWo Taki MOMUAKY BUSBJIEHO, TO
noTpibHe KopuryesaHHa Mofeni, TO6TO NOBEPHEHHS [0 OAHOrO0 3 nornepeaHix etanis. MNpouec
MOBTOPIETLCA AOTU, MOKW Pe3ynbTaTu eKCNepuMeHTY He BiANOBIAaTUMYTb LiSIAM MOLESIIOBaHHS.

Cnig nam'aTaTy, WO METOL KOMM'IOTEPHOro iMiTauinHOro MoAesItoBaHHSA € YNCESIbHUM METOLOM,
TOMy, AK 6yab-KUA YNCESIbHUA METOA, BiH MA€ iCTOTHWUI HEAOJIK — MOr0 PilLEHHS 3aBXAN HOCUTb
4acTKoBUM XapakTep. OTpMMaHi pe3ynbTaTu BiANOBIAAaOTb NEBHUM 3HAYEHHSAM NapaMeTpiB CUCTEMN
 NoYaTKOBMX YMOB. 115 aHanisy cuctemmn 0oBoauTbCcs BaraTtopa3oBo MoAentoBaTn npouec ii
(byHKLIOHYBaHHS, Bapitolo4y BXigHi AaHi Mogeni. Komn'toTepHa MoAesib CKNaAHOI CUCTEMU MOBUHHA,
3@ MOXX/IMBOCTI, Bigobpa)kaTu BCi OCHOBHI (hakTOpW N B3AEMO3B'A3KM, LLIO XapaKTEPU3yTb peasibHi
cuTyauii, KpuTepii Ta 06MeXeHHs.

Mopnenb Ma€ byTn [OCTaTHLO YHiBEpCanbHOO, Wo6b onnucyBaTn 6M3bKi 3a NPU3HaYeHHAM 06'eKTH, i B
TOW Xe Yac AO0CUTb NPOCTOlo, Wob AaTy 3MOry BUKOHATK HEObXiaHI AOCAIAXKEHHS 3 PO3YMHMMM
BuTpaTamMn.PoboTa Moaeni 3anexxuTb BiA: ii NPaBUAbHOCTI, KOPEKTHOCTI BXiAHWUX AaHWX.

Pe3synbTaT poboTn Mogeni He MoXke ByTW TOYHILNM, HiXK TOYHICTb BBEAEHUX AaHWX. AKLWO, OAWH i3
KJIIOYOBMX NapaMeTpiB BiOMUI TifIbKWN O4HIE 3HAYHOK UMGPOI0, TO pe3ysibTaT MOAENOBAHHSA He
MOXKe ByTV TOYHILWMM, HXX 0fHa 3Ha4yLla undpa, Xxo4a y Bugadi Mmoxxe 6yTu n 4oTUpK 3HaYYLLMX

uncpwm.

Cnig po3ymiTK, WO KOMN'IOTEP € INLLIE IHCTPYMEHTOM A9 CTBOPEHHSA U OOCNIA)XEHHA MoLeNen, ane
BiH IX HE CTBOPIOE — aHali3 06'€EKTIB HABKOJIMLLHLOIO CBITY 3 METOI BiATBOPEHHSA NOr0 B MOAENi
BMKOHYE JII0ANHA.
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