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Koncmamosano, wo ¢pakmanshi yacosi paou — yinuil Kiac GpakxmanbHux KpUsux, Wupoko UKOPUCIOBYBAHUX NiO Hac
onucy i MOOeno8ants HaupisHomanimuiwux aeuw. Jocniodceno npobiemy pakmanbHocmi y mepminax JiHe6i CMu4Ho20
MOOENOBAKHS 8 CUCEMHITE EOHOCMI 3 NPOYECOM MOOENIOBANHS 00820MPUBATIOL NAM SAMI, KA 3A8EPULYEMbC OMPUMAHHAM
npoeHo3y. Brasawno, wo inancosi uacosi psaou 3 ppaxmanbHow cmMpyKmypoio 8i0pi3HAIOMbCS HeNIHILHOI OUHAMIKOI, XA0-
MUYHICINIO, HeCMAayiOHAPHICINIO, HeBUSHAYEHICIIO MA 3HAYHUM pieHeM 3auymienocmi. Busnaueno, wo nobyoosa eusnaua-
€MbCA OAQHUMU TTH2BICIMUYHO20 YACO8020 PAOY 2eHeMUUHOI nam ’ami Kiimunnoz2o asmomama. Ha ocnosi nposedenozo docii-
0oiceHHsl 3pOONIEHO BUCHOBOK, WO NPOSHO3Y8AHHIO NOGUHEH NePedy8amu eman aHami3y O0as paKkmanbHo20 aHali3y 4aco8ux
PpA0i8 i ompumanHa 000amKo80i NPoSHO3HOI IHGopMayii' y Medircax TiHe8ICMUUHO20 MOOETIOB8AHHS.

Kniouosi cnoea: ¢ppaxmanvuicme, ainesicmuune MoOenO8anHs, 4acosull psio, HeCmabllbHull CMaH, NPOSHO3, OUHAMIY-
HUll npoyec.

Puc.: 2. bion.: 17.

Kouncmamuposaro, umo @paxmanvhvie epemennbvle psobl — Yeavlil KIACC QPaKmanbHbIX KpUblX, WUPOKO UCHONb3Ye-
MBIX NPU ONUCAHUU U MOOCTUPOBAHUU PA3HOOOPA3HBIX AsieHull. Hccaedosana npobiema GpakmaibHOCIu 8 MePMUHAX TUH-
26UCIUYECKO20 MOOETUPOBAHUS 68 CUCIEMHOM eOUHCMEE C NPOYECCOM MOOENUPOBANUSL 00208PEMEHHON NAMAMU U 3a6ep-
waemcst NOIYUeHUeM nPocHo3d. YKa3ano, umo (uHancosvle pemMeHHble psdbl ¢ QPAKMALLHOU CIMPYKMYPOU OMAULAIOMCS
HeNUHEHOU OUHAMUKOU, XAOMUYHOCMbIO, HECMAYUOHAPHOCIBIO, HEONPEOENEeHHOCbIO U SHAYUMENbHBIM YPOBHEM 3AULYM-
nennocmu. Onpedeneno, umo nocmpoenue onpedeisiemcs: OAHHbIM TUHSEUCIUYECKO20 6PEMEHHO20 PAOA 2eHemU4ecKoll na-
MaAmuU Knemouno2o asmomama. Ha ocnose nposedennozo uccied08anus coenan 6bl600, YUMo NPOSHO3UPOBAHUIO OONHCEH
npeowecmeosant Iman aHanu3a O GPaKmaibHO20 AHATU3A PEMEHHBIX PAO08 U NOLYHeHUs OONOTHUMENbHOU NPOSHO3HOU
UHGOpMaAYUY 8 PAMKAX TUHSBUCTNUYECKO20 MOOCTUPOBAHUSL.

Knwoueguvie cnosa: ¢ppakmanvnocme, nuneeucmuieckoe MoOeIuposanue, peMennoll psao, HecmaduibHoe cocmosHue,
npo2HO3, OUHAMUYECKULl NPpoYecc.

Puc.: 2. bubn.: 17.

1t is stated that fractal time series is a whole class of fractal curves widely used in describing and modeling a variety of
events. The problem of fractality in terms of linguistic modeling is studied in the system unity with the process of modeling
long-term memory which ends with obtaining the forecast. It was noted that financial time series with fractal structure differ
by nonlinear dynamics, chaotic condition, nonstationarity, uncertainty and a significant level of noisiness. It was found out
that building is determined by the data of a linguistic time series of a cell machine’s genetic memory. Based on the conducted
study it was concluded that prediction should be preceded by the analysis stage for fractal analysis of time series and
obtaining additional forecasting information within the linguistic modeling.

Key words: fractal, linguistic modeling, time series, unstable condition, prognosis, dynamic process.
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ITocTanoBka npo6JieMu y 3arajJibHOMY BUIVISIAIL Ta il 3B’A30K i3 BayKJIMBUMH HAYKOBH-
MH Y4 NPAKTHYHUMM 3aBJAHHAMH. Y YaCOBHX XapaKTEPUCTHKAX TPOIECIB 1 SBUII, IO MPO-
TIKAIOTh y CEpPEeJIOBUIIAX 13 CAaMOIMOIOOHOI0 CTPYKTYPOIO, BUSBISIOTH (PpaKkTalbHy MOBEHIHKY.
@paxTanbHi YacoBi psAaM — IUTHI Kiac ppaKkTalbHUX KPUBUX, IIMPOKO BUKOPHCTOBYBAHUX ITiJ
4ac ONMUCY W MOJCTIOBAHHS HAWPI3HOMAHITHINIMX SIBUII. 3 iX JOIMIOMOTOI0 OMUCYIOTHCS TakKi
SIBUIIIA, 5IK1, 371aBajIOCs O, HE MAaOTh HIYOTO CIUIBHOTO: PyX OpOYHIBCHKOI YaCTHHKH, TIOBE/IIHKA
Kypcy oOMiHy BaJrOT Ha ()iHAHCOBUX PUHKAX, 3MiHA PIBHS BOJM B 03epax 1 piukax TOIIO.

3actocyBaHHS (paKTajiB y MOJICITIOBAHHI YACOBUX PAMIB, 30KpEMa, TaKa XapaKTePUCTHKA
TUMYacCOBOT'0O psAy, AK (ppakTanbHa pO3MIPHICTb, JO3BOJISIE BUBHAYUTH MOMEHT, B KUl cuc-
TeMa CcTa€ HeCTaOUIbHOIO 1 TOTOBOIO MEPENTH Y HOBUH CTaH.

3 movatky XXI cTONITTS aKTyaJbHUM MHUTAHHAM Y AOCHIIPKEHHIX 0araTbox y4eHux [1; 2]
MOCTa€ MOJICTIOBAaHHS TPUPOIAHOT MOBH Ta MOBIICHHS, 1€ TIOB’SI3aHO, HAacamIiepe, 31 CTpiM-
KMM PO3BUTKOM NPUKJIAJAHOT JIIHTBICTUKH, SIK HACJIAKOM MOCTIHOTO 3pocTaHHs NoTpel y 3a-
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CTOCYBaHHI MEXaHI3MIB TPUPOJHOI MOBH Yy JIIOJMHO-MAIIMHHUX Ta 1H(OpMAIiifHO-
KOMIT'FOTEPHUX CHCTEMaX.

Ha ocHOBI 11bOrO criocTepiraeTbcsi 3pOCTaHHS KUIBKOCTI JIIHTBICTUYHUX MOJEJEH I0J10
BUPIIICHHS TOJIOBHUX MPAKTUYHUX MUTaHb Y PI3HOMaHITHUX cepax 3aCTOCYBaHHS, IO € aK-
TyaJbHUM MUTAHHSAM JIOCIIKEHb Cy4aCHUX HAyKOBIIIB.

AHaJii3 OCTaHHIX J0CJHizKeHb UM NyOJpikanii, B AKX 3a1109aTKOBAHO BHPIilIeHHS L€l
npodJemu i Ha fAKi cnupaeTbest aBTOp. CTOCOBHO JIIHTBICTUYHOTO MOJIENIOBAHHS SIK CIellia-
J30BaHOTO BUAY MaTeMaTHYHOIO MOJEOBaHHS BapTo BinzHauuTu npaii: K. C. @y [3], sxuit
PO3KpUB OCHOBHI NMPUHIMIIKA 3aCTOCYBaHHS CTPYKTYPHUX METOJIB IPHU PO3IMi3HABaHHI 00pa3iB
(1977); Teopiro popmanpbHUX TpaMaTrK gociaimpkyBaB H. Xomcekmii Ta [hx. Mimiep (1965) [4]

Cepen cyyacHUX HayKOBIIIB MOXKHA Bi3HaunTu podotu: A. B. Iloranosa [5], sikuii 3acto-
COBYBaB INPUHIUI MIHIMaJbHOI JOBXHHH OIHUCY B MeXax po3Mi3HaBaHHSI o00pa3is;
1O. I. CenkeBuua [6], siKuil 3anpornoHyBaB Ta OOTPYHTYBaB aJITOPUTMH, OPIEHTOBAHI Ha 1/1€H-
TU(]IKAIIIO CTaHIB 1 CTBOPCHHS KJIACIB CTaHIB MPUPOJIHUX 1 IITYYHUX CUCTEM 32 PE3yJIbTaTAMH
JIHTBICTUYHOTO aHaizy. 3a3HAuMB, 110 BU3HAUEHHS 3HAXO/KEHHS CUCTEMU B KOHKPETHOMY
CTIHKOMY CTaHi MOB’s13aHe 3 MOIIYKOM HaiOLIbII OJIM3BKOT0 3a CKJIAJ0OM ajdasiTy, 10 TeHe-
PYETHCSI CHCTEMOIO B IOTOYHOMY CTaHi, 3 6a3oro panime BuaiieHux andasitis; O. 0. Coxo-
noBa [7], Akuil po3kpuBaEe MpoOIEeMy YMPaBIiHHS CKIATHUMHU clabdodopmaizoBaHUMU
00’eKTaMH 1 MpoLecaMu, B KUX 00 €KT yNpaBIIHHS 1 CUCTEMa YIIPaBIIIHHS MPEICTAaBICH] 32
JIOTIOMOT'OI0 3HAHHSA-OPIEHTOBAHUX MOJEJIed. ABTOp AETaJbHO OOIPYHTOBYE JIHIBICTUUHY
MOJIeJIb alPOKCUMALl CKIaJHUX ciaabodopMaai3oBaHUX JUHAMIYHUX CHUCTEM SK TaKHX, IO
HANOUIBII MOBHO BiOOpa)XaroTh JTMHAMIYHI XapaKTEPUCTUKH 1 BPaXOBYIOTh Pi3HI THNHU Oe3-
mocepeHoCTi B onuci noaioaux cuctem. M. B. Crapuenko [8] Ha OCHOBI MiHIMAJTbHUX TTOK-
PHUTTIB, 3alpONOHYBaB HOBUM QJITOPUTM OOYHCICHHS (PpaKTabHOI pO3MIPHOCTI, PO3pOOUB
METOJ JIOKAJILHOTO (PPaKTaJbHOTO aHaji3y, sIKWH J03BOJISE LIJIKOM 3aJ0BUIHHO BUPIILIYBAaTH
3aj71auy iAeHTU}IKALIT JIOKATBHOTO CTaHy JOCTIHKYBAHOTO YaCOBOTO PsILy, 3alPOIIOHYBaB HO-
Bl IJIXO/TM JI0 IPOTHO3YBAaHHS XaOTUYHUX YACOBUX PSIIIB.

[Ipote, He3BaXkarOYM Ha MAcCIITaOHICTh HAYKOBHX PO3pPOOOK, Ha CHOTOHI HEMae yHiBep-
CaJILHOTO MEXaHi3My Ul MOJENIOBAaHHS JUHAMIYHUX IPOIECIB 3 ypaxyBaHHAM (paKTalIbHO-
CT1 OTpUMYBaHHUX yacoBHUX psafiB. [loyaTok y3araabHeHOro minxony OyB BUKIIaJEeHUN y pobo-
tax I. B. baknana [9-11].

BuaijieHHs1 He BUpilIeHUX paHille YacTHH 3arajbHoi npodjemu. Ha cboroani reopist
dpakTaiiB y mporeci aHall3y pHHKOBOI TUHAMIKH JTO3BOJISIE BPaXyBaTH TaKy BIACTHBICTh pH-
HKY, SIK CaMOOpTraHizailis, TOMy 3aCTOCYBaHHs 3raJlaHol Teopii /Ui BUPIIICHHS MUTAHHS BH-
3HA4YEeHHA (PaKTAIBHOCTI YACOBOTO PSIly € AKTYaIbHUM.

MacmTabHicTh (hiHaHCOBUX 4aCOBUX PSAIB 3 (paKTaJIbHUMHU BIACTUBOCTAMHU BUMArae 3a-
CTOCYBaHHS €IMHOTO YHIBEPCAIBHOI'O MEXaHI3MY, SIKUI MPUBOJIUTH A0 aHaJI3y ¢pakTaibHOC-
Ti IMHAMIYHUX MPOLECIB, 1110 BUHUKAIOTh B €KOHOMIUHUX cucTeMax. [lomryk Takoro mexaHis-
MY € O/IHUM 3 HalaKTyaJIbHIIINX 3aBaHb HAYKU ChOTOJCHHS.

@opmyawBanHa Hijed cTaTTi (MOcTaHOBKA 3aBaaHHs). HaBecTn mexaHi3Mu BH3Ha-
YeHHs (PaKTaJIbHOCTI y TePMiHAX JIIHTBICTHYHOTO MOJACIIIOBAaHHs. Po3kpuTH mpoiiec moodyo-
BU JIIHTBICTMYHOI MOJIEJIi HA OCHOBI YaCOBOTO PsAY JAUHAMIYHOTO Tpoliecy. Po3poburtu anro-
PUTM BU3HAUEHHS (PPaKTAIBHOCTI y TEPMIHAX JIIHI'BICTUYHOI'O MOJIEIIOBAHHS.

BukJiiag ocHOBHOro0 MaTepiajy A0CJiI’KeHHS 3 IOBHUM OOIPYHTYBAHHSIM OTPUMAHMX
HAYKOBHX pe3yJbTaTiB. Y CydacHiil HayKOBI{ JIiTepaTypi 4aCOBUM DPSAOM HA3MBAIOTh MOC-

JJIOBHICTh BUMIPIOBaHb V,, = [1...N ] , sIKa, sIK MPaBHJIO, BIOPSIKOBaHA 3a yacoM [ 12].

diHaHCOBUN YaCOBHH Psijl — 1€ MOCIIIOBHICTD, IO OMKUCYE MOBEAIHKY TIEBHOT'O PHHKOBO-
ro npouecy [13]. ¥ pobotax [14; 15] Oysno npoBeneHo aHami3 AesAKUX (IHAHCOBUX PAIIB 1 MO-
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Ka3aHo, 110 0arato siKi 3 HUX MalTh KIHLIEBY €MHICTh. TakKUM YMHOM, Il PSAU MOXYTb OyTH
OMMCaHI 3BUYaiHUM U EepeHIiaIbHUM PIBHSIHHAM KIHIIEBOTO MOPSAKY.

3actocyBaHHS (paKTajiB y MOJIEITIOBAHHI YAaCOBUX PAMIB, 30KpEMa, TaKa XapaKTePUCTHKA
THMYacOBOTO psny, SIK (ppakTasbHa pO3MIPHICTB, JO3BOJISI€ BU3HAYNTH MOMEHT, B SIKUIl CHC-
TeMa CTa€ HECTaOUIbHOIO 1 TOTOBOIO NEPEUTH y HOBUIl cTaH. PpakTanbHa PO3MIPHICTh y Kila-
CUYHOMY PO3YMiHHI — II€ YUCIIO, IKE KUIbKICHO OIUCYE T€, K 00 €KT, MPOLIEC 3aMIOBHIOE MPO-
ctip. IcHye GaraTo croco6iB po3paxyHKy (GpakTaibHOI po3MIpHOCTI. BCi BOHM MatoTh y CBOIH
OCHOBI MiJpaxyHOK 00’eMy a0o ruiomi ¢ppakTaJbHOrO YTBOPEHHS B TOMY CaMOMY IPOCTOPI,
Jle BUHMKAE 11e yTBopeHHs [10].

®pakTasbHa PO3MIPHICTB € MOKa3HUKOM CKJIQIHOCTI IIPOIIECY, 32 BEINIUHOIO K0T MOXKHA
nepeadavyaT MOBEAIHKY CUCTEMH 1 J1arHOCTYBAaTH HECTaOUIbHI cTaHu. PpaKTaabHUN aHai3
YacOBUX PAJIIB BPaXOBY€ MOBEJIHKY CUCTEMU HE TUIbKM Ha MEBHUI MOMEHT, aye i Horo me-
penicTopito. MexaHi3M MOOYyA0BH MOJEIi AWHAMIYHUX MPOIECIB, K1 MOXKYTh MaTH (hpakTa-
JIbHI BJIACTHBOCTI 3aCTOCYBAaHHS JITHTBICTHYHOTO MoJietoBaHHs, onrcano y [10]. Cam mporec
1no0y/JOBU JIIHIBICTUYHOI MOJIEl Ha OCHOBI 4acOBOr'O psAy AMHAMIYHOTO Mpolecy BiiOyBa-
€ThCS 32 TaKUM ajroputmomM (puc. 1) [16].

[ligroroBumnii KPoK,
SIKI Ma€ Ha yBa3i Ha
OCHOBI BXiIHOTO PSIy

Copmyeannsa
i3nuyesozo psady

po36uTTs obmacTi
3HAYCHb Ha 1HTEPBAIIN
3a MEBHOIO CXEMOIO

) Ha OCHOBI
PI3HHUIIEBOTO

YUCENBHOTO PALY JULS
obpanoro andasity

\ 4

Busnauenna mampuyi
nepeoysanns

nepeyBaHHs
CHMBOJIIB
(J1aHITFOKKIB)

Puc. 1. I[Ipoyec nobyoosu ninegicmuunoi mooeni Ha OCHO8I 4ac08020 P50y OUHAMIYHO20 NPOYecy

HeoOxigHicTh Yy MOJIeTIOBaHHI BUHHKAE TaM, Jie 00'€KT HAYKH HEJOCTYITHHM I Oe3moce-
PEAHBOTO CIIOCTEPEKEHHS. BIAMOBIAHO 10 MEeTHU AOCTIKEHHS, BiIoOpakaloyu iCTOTHI Blac-
THUBOCTI OpPHUTiHANY 1 BIIBOJIKAIOYKCH BiJ] HECYTTEBOTO, MOJIETh BUCTYHAE K crienudiuna ¢o-
pMa peamizarmii aOctpakiii. BomHodac, Bim XapakTepy MOJEIIOBAaHHS TOBHOIO MIpPOO
3aJIe)KUTh BECh MPOIIEC MEPEHECEHHS 3HaHb 3 MOJIEIl Ha OpPUTiHAI.

["onoBHMM 3aBIaHHAM MOJIEIIOBAHHS € PO3KPHUTTS OCHOBHOI CyTi MOAEI, i1 CTpYyKTypHOT
3aJIe’)KHOCTI Ta (PopMasi3oBaHO! yHOPSAAKOBAHOCTI. AJITOPUTMOM peatizallii I[bOTO 3aBIaHHSI
MOCTa€ BUCYHEHHS TIMOTE3U MPO MOXKJIMBUNA BMICT 00’€KTa Ha OCHOBI BXIIHUX Ta BUXITHUX
3aJIE)KHOCTEH.

Komu B pe3ynbTati BU3Ha4eHHS (hPaKTAIBHOCTI y TEPMiHAX JIIHTBICTHYHOTO MOJICITIOBAH-
HSl 4aCOBOTO ALY OTPUMAHO JIHTBICTHUYHI JIAHIFO)KKHU, BaXXJIMBUM MOMEHTOM € OLIIHIOBAHHS
(bpakTaIbHOCTI OTPUMAHOTO PE3yJIbTaTy.
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VY NHTBICTUYHOMY MOJICJIOBaHHI BUKOPUCTAHHS MAaTEMaTHUYHUX METOJIB € YK€ BaXKIIU-
BuM. [1lin MOAEIII0 PO3yMI€ThCS HE JIMIIIE MaTeMaTHUYHA CHCTEMa, alie U JIesKa TUIOBAa KOHC-
TPYKIIs, sIKa € 3pa3koM isi yTBOpeHHs. DyHIaMeHTanbHa pojib JTHTBICTUYHUX MOJIENEH I10-
JsATa€ B TOMY, IO BOHH JOIOMArarTh BHUSBISATH 3aKOHOMIPHOCTI, BCTAHOBJIFOBATH
B32€MO3B’S3KH 1 B3a€MO3aJICKHOCTI MK aktamu [17].
TakuM 4MHOM, 3 MAaTEMAaTUYHOTO TMOTJISAY 32 HASBHOCTI YaCOBOTO PSIY, IO OMHCYE JTU-
HaMIYHUH TIPOIIEC:

{yt }izl,TV (1)

dpakTasbHa PO3MIPHICTH OyJe MparHyTH A0 2, y BUMAJAKY, KOJM 3HAYCHHS YacOBOTO PSIy
He3alexHe, (hpaKTaabHa PO3MIPHICTH < 2.
JIHTBICTHYHUN JTAHITIOKOK

M={m,...m,}, (2)
w(m,)= £ (3)

ne f— nesika GyHKILIS Bi IHACKCY.
Toni ppakTanbHICTh JIHTBICTUYHOTO PSLY.

D=2—H, (&)
e[
H=—5), 5)
e[3)
2
e R — MaKCUMAJIbHUN po3max psay, 10 JOCIIKY€TBCS

R= max{,u(mn)|mn € A} —min{u(mn )|mn € A} ;

S — cepeIHbOKBAIpaTUYHE JITHTBICTUYHE BIIXUIJICHHS JIHTBICTUYHOIO PSY,

1 — KUIBKICTD JOCIIUKEHD.

ANTOpUTM BU3HAYEHHS (PPAKTAIBHOCTI Y TePMiHAX JIHIBICTHYHOTO MOJIEITIOBAHHS pealli-
3Y€EThCSl B CUCTEMHIN €IHOCTI 3 MPOIIECOM MOJICTIOBAHHS JTOBMOTPUBAJIOT ITaM’sITi 1 3aBEepIITy-
€TbCSI OTPUMAHHSM TPOTHO3Y, BKIIIOUAIOUM BaTigalifo (OILIHIOBAHHS MOXHOKH PE3yNbTaTy).
MexaHi3M Horo peaiizamii CKJIaJaeTbCs 3 TAKUX MIECTH €TamiB pHcC. 2.

Eram 1
* BUKoprcTaHHSI CTaTUCTUYHUX METOJIB 1 Biyamizawis I
MOTIEPETHHOTO aHATI3Y YaCOBOTO PSTY

Eram 2
* DpakTadbHUN aHAI3 TAaHOTO YaCOBOTO PSILY

Etan 3
*[lepeTBOPEHHS JaHOTO YaCOBOTO PSITY B JIIHI'BiCTUIHUH
4acoBUH psif

Etam 4
*[loOynoBa psmy

Etan 5
*DopMyBaHHS IIPOTHO3Y

Puc. 2. Mexanizm peanizayii areopummy usHa4eHHsa paKmaibHOCmi Y MepMIHAX TIHSBICMUYHO20 MOOeTIOBAHHS
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Ilepumii eran 3aCTOCOBYETbCS Ha IPEIMET BUSBICHHS HASIBHOCTI a00 BIACYTHOCTI BaXK-
KHX XBOCTIB, TPEH/I1B, IUKJIIYHIX 200 CE30HHUX KOMITOHEHT i iH.

Jlpyruii eTan TpakTy€eThCs METOIO BCTAHOBJICHHSI B HOMY JIOBIOTPUBAJIOI TIaM ' SATi, BKITIO-
YalouM OIIHKY 11 TTIMOWHU, a TAKOXK BUSBJICHHS B TTOBEIHI[I YACOBUX PAJIB TAKUX XapaKTEPH-
CTHK 1 TEHJCHIIIH, sIK TPEHJOCTIKICTh 200, HABMAKH, XaOTHYHICTh, IEPCUCTEHTHICTh 200 aH-
TUTIEPCUCTCHTHICTh Ta 1H. OOuncIOBaIbHA YacTHHA (PAKTAILHOTO aHajily 0asyeThbcs Ha
anroputMi R/S- ananizy. Ouinku, ofepKyBaHi Ha BUXO/I1 IIbOT'O €TaIly, MalOTh YUCJIOBY MpH-
pOJy: HAUOITBII aICKBATHUM € iX YSBICHHS B TEpMiHAaX 1 HOHATTAX HEUITKMX MHOKHH.

HacTynuwuii eran HeoOXiIHUHN 115 3a0e3MedeHHsT MOKIMBOCTI 3aCTOCYBAaTH KBa3ir€HETHY-
HUW aJITOPUTM, 1110 TPAITIOE 3 KOMOIHATOPHUMH KOH(DIryparisiMu.

IToGynoBa BU3HAYa€TbCsl AAHWMHU JIHTBICTUYHOTO YacOBOI'O PsAY TN€HETHYHOI Mam’siTi
KJIITHHHOTO aBTOMATa.

[T’sTuit etan 3aCTOCOBYETHCS ISl PO3TIIIHYTUX YACOBHUX PSIB 1 JIIHTBICTUYHUX YACOBHX
PAIIB 3a JOTIOMOTOI0 peajizalii «M’ IKuX 0O0YMCIIeHb» Ha 0a3l moOyI0BaHOI 1mam’sTi, TOOTO
OTPUMAHHS MPOTHO3Y Yy BUIJISAAL HEUITKOI JIHIBICTHUHOT O€37114i Ta MEepeTBOPEHHS HEYITKOT
JIHTBICTUYHOT O€3/i4i B YMCIIOBY HEYITKY MHOXXHMHY, SIKy 32 HEOOXIITHOCTI 3a OIOMOTOIO
npouenypu aedasudikaiiii Mo’KHa MEPEBECTH B YITKUN YUCIOBHM MPOTHO3.

OcraHHii eTan OTpUMaHHS OL[IHOK MOXUOKHU Ul OTPUMAHOI'O MIPOTHO3Y JUISl IJAHUX 4aco-
BUX PSAMIB 1 TIHTBICTHYHHUX YaCOBUX PSIIB.

BucCHOBKM 3 IBOTO JOCHIIKEHHS i MEePCNEeKTUBU NMOJAJIBIINX PO3BiA0K Y IbOMY Ha-
npsaMKy. CydacHUI PUHOK XapaKTEepPU3YETbCS CaMOOPIaHi3alli€l0 Ta HOCUTh HEJIHIMHUN Xa-
paxTep, 10 CIIOHYKA€ JI0 MOIIYKY aJbTepPHATUBHUX METO/IB MOJETIOBAHHS 13 3aCTOCYBaHHIM
HECTAHJAPTHUX MAaTeMaTHYHUX arapatiB. MoJIeIIOBaHHS BCTAHOBIIIOE TIEBHE CTABICHHS MK
MOJIJITIO 1 11 OpUTiHaIOM a00 MPUIKCYE BIACTHBOCTI MOJIE1 MOJICTbOBAHOTO 00’ €KTa Y MPO-
1IeCl CHeliaJIbHOr0 TEOPETUYHOTO aHaji3y abo ekcriepuMmeHTy. DiHaHCOBI YacoBi psau 3 ¢pa-
KTaJIBHOIO CTPYKTYPOIO BiJIPi3HAIOTHCA HENMHIMHOI TUHAMIKOIO, XaOTHYHICTIO, HECTAIllOHAP-
HICTIO, HEBU3HAYEHICTIO Ta 3HAYHUM PIBHEM 3aIlIyMJIEHOCTI. ¥ KOHTEKCTI c()OpMOBAHUX JI0
I[bOT'O YacCy METOIB €eKOHOMIKO-MaTeMaTUYHOI'0 MPOTHO3YBaHHsI YaCOBUX PAJIB MOXKHA CTBE-
PIKYBaTH, IO NMPOTHO3YBAHHIO MOBMHEH MEpPEeIyBaTH €Tall aHaTi3y, 3 IIbOr0 aKTyaJbHUM €
TBEP/UKEHHS, 1[0 YAM Kpallle MOYaTKOBHIA aHai3 Ta OTPUMAaHI XapaKTePUCTHKH, TUM Kpale
pe3yabTaTH IPOTHO3YBAaHHS CTOCOBHO (DPAKTaJIbHOIO aHaji3y YacOBUX PAIIB AJISl OTPUMAHHS
JI0JIATKOBOT MPOTHO3HOT iH(popMaIlii y Mexax JIHIBICTHYHOTO MOJICTIOBAHHS.

[lepcriekTHBY MOAANBIINX PO3BILIOK Y IIbOMY HANPSIMKY JOCIHIKEHHS 0a3yrOThCs Ha I10-
OyJIOB1 JITHTBICTHYHHMX MOJIEJICH YacOBUX DPSAIB 3 JCTATbHUM BIJOKPEMJICHHSM MPOIEIYpPH
IIPOTHO3YBaHHS YaCOBUX PAIB 3 (PpaKTaJIbHUMU BIACTUBOCTSIMHU.
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