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®OPMATI3ALIA NAPAMETPIB MATEMATUYHUX MOJENEWN
NMPUNHATTA PILLEHHA

FORMALIZATION OF PARAMETERS OF MATHEMATICAL MODELS
OF DECISION MAKING

Yimxa ¢opmanizayis napamempudnoi 6azu mooeneti RpUiHAmMms piuieHHs € 3anopyKoio sSko-
CMi MamemMamuHux Mooenei peanbHux eKOHoOMiuHuX cucmem. Tounicme i no6HOMA nepeUHHOL
inghopmayii, peanvri mooicrusocmi i 300py ma 0OPoOKU € BUSHAUATLHUMU YUHHUKAMU ) 8UOO-
pi cneyugbikayii modeni ma memodie ii npaxmuunoi peanizayii. Exonomixa sk 00 ’ekm mooento-
BAHHA MAE 6CI O3HAKU CKAAOHOI cucmemu 3i CKIAOHUMU B3AEMOOIAMU MidC CKIAOHUKAMU Ma
He 3a82icou nepeodayy8anumMuy 308HiWHIMY nausamu. Mooenb makux cucmem Micmums eaUKy
KIIbKICMb HENPOSHO308AHUX, HEUUCTOBUX NAPAMEMPIB 31 CMPYKMYPHO He BUSHAYEHUMU 83AEMO-
36 sizkamu. Tomy icHye HeOOXIOHICIMb PO3POOIEHHS NEBHUX NPABUT, WO OAOYNIb 3MO2Y CIPYKNLY-
pysamu ma opmanizysamu 6xioHy inghopmayiro, 3podousuiy nPUOAMHOI OJisL MAMEMAMUYHO2O0
MOOen08anHs. AKuo MOOenoomvbCs cumyayii npuuHAMms pPilieHb Ha OCHOB8I AHANI3Y CYMINEBO
cmoxacmuunoi, bazamosumipHoi inghopmauii, mo GUHUKAE HEOOXIOHICHb Y CINBOPEHHI aNeopun-
Mig cmpykmypuzayii ingpopmayitinoi 6a3u napamempis, wo € CyKynHon Xapaxkmepucmuroro no-
MOYHO20 CIAHY, NOGEOIHKU, YMOB A eqh)eKMUBHOCE (PYHKYIOHYBAHHS 00 '€Kma 00CTI0NCEHHS.

Kniwouoei cnoea: napavempuuna 6asa, ingpopmayis, eHoo2eHHi napamempu, onucogi napame-
mMpu, YMOGHO KEPOBAHT Napamempi, Kpumepiaivii 03HAKU, CIAK RPUpOOU, Mamemamudna Mooeib.

Yemxkas hopmanuzayusi napamempuyeckou 6azol MoOeLeil NPUHAMUsL PeUleHUs. AGISEMCs
3A1020M KA4ecmea MamemMamuideckux mooenell peanbHulx IKoHomuueckux cucmem. Tounocnmo u
HOIHOMA NEePEUUHOL UHPOPMAYUU, DEATbHBIE BOZMONCHOCMU ee cOopa U 00pabomKu AGOMCS
onpeoenrowuMu Pakmopamu 8 8vl0ope cneyudurkayuu MoOetu U Menmooos ee NnpaKmuieckoll
peanusayuu. IKOHOMUKA KaK 0ObEKM MOOCTUPOSAHUS UMEEM 6Ce NPUSHAKU CILOJCHOU CUCTEMbl
CO CILOJNCHBIMU 83AUMOOCUCBUSMU MENCOY COCTNAGNAIOWUMY U HEe 6Ce20d U3BECHbIMU GHEUL-
Humu ozoetucmeuamu. Moodens makux cucmem coOepuHCUm MHOMCECE0 HEeNnpPOSHOIUPYEMBIX,
HeYUCI08bIX NAPAMEMPOE CO CMPYKMYPHO He ONpedeleHHbiMU 83aumoceasamu. [losmomy cy-
wecmsyem HeobXo0UMOCms paspabomKu ONPeOeleHHbIX NPASUI, NO360NIOUUX CIPYKIMYPUPO-
8amv U opmanu306amv 8X00AUYVI0 UHDOPMAYUIO, COeNa8 NPU2OOHOU 01 MAMEMAMUYECcKo20
Mooenuposanusi. Eciau mooenupyromes cumyayuy RPUHAmMus peueHutl Ha OCHo8e aHAIu3a cyuye-
CMBEHHO CMOXACMUYECKOU, MHO2OMEPHOU UHpOpMayuU, 03HUKAEem HeOOX00UMOCMb 8 CO30aHUU
aAn2OPUMMO8 CIPYKMYPU3AYUY UHDOPMAYUOHHOU DA3bl NAPAMEMPOS, ABIAIOUUXCA COBOKYNHOU
Xapaxkmepucmukou mexywe2o coCmosaHus, N08edeHUsl, YCa08Ull U d(hpekmusHocmu hyHKyuoHU-
Pposanus 06veKma UCCIe008aHUAL.

Kniouesvie cnosa: napamempuyecxas basa, Cmpykmypupoeanuas uHghopmayiisl, 3HO02eHHble
napamempwl, ONUCAMENbHbIE NAPAMEMPDL, YCIOGHO YRPaAsasiemble Napamempul, KpumepuaiobHvle
NPU3HAKU, COCMOANUE NPUPOObL, MATNEMAMUYECKAS MOOENb.

The difficulties of practical implementation of mathematical modeling in economics are
associated with the provision of models with high-quality structured primary information —
the input parametric basis of modeling. The accuracy, completeness and validity of the input
information are the determining criteria in determining the methods and algorithms of modeling.
Economics, as an object of modeling, has all the features of a complex system with complex
interactions between components and not always predictable external influences of other systems.
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The model of such systems contains a large number of unpredictable characteristic parameters
with structurally indeterminate relationships. An important feature of complex systems is
their emergence — the appearance in the system of properties that are not characteristic of its
components and as a result, not the ability to represent the general properties of the system as
an arithmetic sum of the properties of its elements. Mathematical model of a complex system is
considered as a set of models of structural elements, a formalized description of the relationships
between them, taking into account the impact of external systems on the internal organization
and behavior of the system as a whole. The level of complexity of the system is determined by the
number of structural elements, the relationships between these elements, as well as the nature
of the flow of the environment. The model of a complex system requires a comprehensive study,
application of various theories, approaches, tools and methods of mathematical modeling. It
is not possible to satisfy all the requirements with a single "universal” model, it is necessary
to create a whole set of models of one object of study, each of which most effectively solves a
separate problem. There is a need to develop a set of rules, approaches that will reduce the cost
of model development, reduce the likelihood of "gross errors”, which level the modeling process
itself'as a method of decision making. If the object of modeling is the decision-making process
based on the analysis of essentially stochastic, multidimensional information, then there is a need
to create algorithms for structuring the information base of parameters, which is a cumulative
characteristic of the current state, behavior, conditions and efficiency of the object. The aim of the
article is to study the methods of formalizing the parameters of decision-making models.

Key words: parametric base, information, endogenous parameters, descriptive parameters,
conditionally controlled parameters, criterion features, state of nature, mathematical model.

IHocranoBka mpo6aeMu. OcoOIUBICT, MATEMATUYHUX MOZEICH EKOHOMIYHMX SIBHIILL T
MPOIIeCIB BUKJIMKaHA THM ()aKTOM, 110 OUIBIIICTh 00'EKTIB, SIKI BUBYA€ SKOHOMIYHA HayKa,
€ HC UMM IHIIUM, SIK CKJIagHUMHU cuctemMamu. CKIIaQJHICTh CUCTEMHU, SIK MPABUJIO, BU3HAYA-
€THCSI KUTBKICTIO CKJIAZIOBUX €JIEMEHTIB, 3B'SI3KaMU MK LIUMU €JIEMEHTaMU, B3a€EMOBIHOCH-
HAMH M) CHCTEMOIO Ta HABKOJIMIITHIM CEpEOBUIIEM. AJle caMe CKIIaJIHI 00'€KTH CTaHOB-
TSITh HAHOIMBIINN 1HTEpeC ISl MOJEIIOBAHHS, TOMY IIO caMe Y IbOMY Pa3i MOJICITIOBaHHS
MOXKE JIaTH Pe3yJIbTaTH, SKi He MOYKHA OTPUMATH 1HITUMHU CITIOCOOAMU JTOCITIKSHHSI.

CporoaHi MareMaTuyHe MOJCTIOBAHHS CKJIaJHUX CKOHOMIUHUX CHCTEM BUPILIY€E HU3KY
KOMITIEKCHUX 3aBIaHb, TAKHUX SIK: BUSBICHHS PEaTbHUX CTPYKTypHHX E€IEMEHTIB Cepero-
BHUIIA, SKi MArOTh HAWOITBIIUI BIUIMB Ha PO3BUTOK CKOHOMIYHOI Ta TMOMITUYHOI CHUTYyaIlil
B KpaiHi, OIliHKA aJIbTEPHATHBHUX BAPiaHTIB PO3BUTKY MOIH i, SIK MPaBUIIO, OIIHKA PiBHS
PU3UKY B pe3yJbTari nepeadadyBaHuX Aiil cy0'eKTiB €eKOHOMIKHM, TPOTHO3YBAaHHS PE3yJbTa-
TiB 3aCTOCYBaHHSI PI3HUX CKOHOMIYHHX 3aXOAIB 1 IHCTPYMCHTIB, @ TAKOXK OLIIHKA TOTOYHOTO
PIBHSI EKOHOMIYHOTO PO3BUTKY PETiOHY, KpaiHu, cBity [1].

TeopeTnuHa MOMKJIMBICTH MaTeMaTHYHOIO MOJIENIOBAHHA E€KOHOMIYHMX IIPOIECIB He
03Hayae, OJIHAK, 11 YCHINTHOTO MPAaKTUYHOTO 3/IIHCHEHHS 34 HasBHOTO PiBHS €KOHOMIYHHX
1 MareMaTHYHUX 3HaHb, HAABHOTO iH(OpMAaIiiiHOTO Ta MaTepiaabHOTO 3abe3neuenns. OnHa
3 TPYAHOLLIB COLIAJbHO-CKOHOMIYHHUX AOCTIIKCHb MOJSrae y TOMY, 110 Mailke He iCHye
00'exTiB, AKi MOKHa Oyllo O poO3MIsAAaTH SIK OKpemi HecucTeMHi ereMeHTH. OKpiM TOro,
3aBX/1M OyTyTh iCHyBaTH HepopMaizoBaHi MpoodIeMH, Jie 3aCO0M MaTeMaTHYHOTO MOJACIIO-
BaHHS 3aCTOCOBYBaTH HEe(hEKTUBHO.

TomoBHUM 0OMEXEHHSIM MPAKTUYHOTO BIPOBAHKEHHS MATEMaTHIHOTO MOJICTIOBAaHHS B
CKOHOMILI € 3a0e3Me4eHHs] MOZIEIICH SIKICHOIO CTPYKTYpOBaHO iH(opMmauiero. TouHICTb 1
MOBHOTA MEPBUHHOT 1HPOpMAIlii, peaabHi MOXKIMBOCTI 11 300py Ta 00pOOKH € BH3HAYAIb-
HUMH Y BU3HAYCHHI TUITY TIPUKIIATHOT MOJIEII.

AHaJIi3 ocTaHHIX Joc/iIKeHb i myOaikamiii. ¥ HaykoBUX mpaipix Ta (GaxoBux myodi-
KaIlisIX CHCTEMHUH TiJIXi]l OMHCY€ETHCS SIK METOMOJOTiYHA OCHOBA MOJICITIOBAHHS TIPOLIECIB
YOpaBJIiHHS, aHai3y MareMaTHYHMX MOJEJCH Ha MpefAMeT iX MpakTHYHOI peanizaiii Ta
OIIIHKH SIKOCTI aJIbTepPHATUBHUX pilieHb [2—4]. CUCTEeMHMIA MiIXiJ Ta CUCTEMHHUH aHai3
B €KOHOMIYHHUX JIOCHI/KEHHSX PO3MISIHYTO B MyOMiKallisix Takux yueHux, sik O.C. bongap,
M.1. Tpodumuyk, JI. Ilpumoctka, B.M. Bapenko, 1.B. bparycs, B.C. Hopomenko. IIpun-
IIUT CUCTEMHOCTI B aHAJITUYHUX JOCTIJDKCHHAX omnucannil y poboti [.B. CroinpHuk [5].
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OcHoOBHI 3aco6u (hopmMani3oBaHOro OMMCY EKOHOMIUHOI iH(popmMaLii (Kinacudikauis, Koxy-
BaHHS) BiJIOMI Ta OMHMCaHi B MiApy4YHUKaX, mocioHukax [6—8]. Bomnowyac neperssia myosi-
Kallii IeMOHCTpye ci1a0ki OOKM HayKOBO OOTPYHTOBaHUX MiTXOMiB 70 (opmamizarii mep-
BUHHOI €KOHOMIYHO] iH(opMmaii, 10 € BXiZAHOI MapaMeTPUYHOI0 0a3010 ONTUMI3aLIHHIX
Mozesel IPUIHATTS PillleHb.

@opMyJIIOBaHHA I[iJiell cTaTTi. MeTOrO CTATTI € JNOCTiKEHHS METOiB (hopmatizarii
napameTpiB MoJiesiel TPUHHATTS PilliCHb.

Bukiaa ocHOBHOTo Matepiany. BainBoro 0COOMMBICTIO CKIIQIHUX CHCTEM € IX eMep-
JOKEHTHICTh — TI0SIBa Y CHCTEMH BJIACTUBOCTEH, HE XapaKTEePHUX JUIS 11 CKJIAJHUKIB, 1, 5K
pe3yabTaT, HEeMOKIIMBICTh MPEACTABICHHS 3arajJbHUX BIACTUBOCTEH CHUCTEMH K apupme-
THUYHOI CyMH BJIaCTHUBOCTEH 1T €IEMEHTIB.

PiBeHb CKIIaTHOCTI CHCTEMU BU3HAYAETHLCS KUTBKICTIO CTPYKTYPHHUX €IEMEHTIB, 3B'SI3KaMH
MDK IIMMH €JIeMEHTAMH, a TAaKOXK XapaKTepoM TUIMBY 30BHIIIHBOTO cepeoBuia. EkoHoMika
K 00’€KT MOJCIIOBAHHS Ma€ BCI O3HAKM CKJIAJHOI CUCTEMH 31 CKJIQJAHUMM B3a€MOMISIMU
MDK CKITaJJHUKaMH Ta HE 3aBXKIU Mepea0adyBaHMMHU 30BHIIIHIMY BIUIMBAMH 1HIIUX CHUCTEM.
Mogenb TakMX CHCTEM MICTUTh BEJIUKY KUIBKICTh HEIIPOTHO30BaHMX (YacTKOBO a00 IMOBHi-
CTIO) XapaKTEePUCTHYHUX TTapaMEeTPiB 31 CTPYKTYPHO HE BU3HAYCHUMH B3a€MO3B’ SI3KAMH.

TpynHOIII MPAaKTUYHOTO BIPOBADKEHHS MaTEMAaTHYHOTO MOJIEITIOBAaHHS B E€KOHOMIII
OB’ 5I3aHi 13 3a0e3MeUeHHSIM MOJIEIeH SIKICHOI CTPYKTYPOBaHOIO TEPBHHHOIO iH(OpMa-
i€F0 — BX1IHOIO MapaMeTPUYHOI0 0a3010 MOJICIIOBaHHS. TOUHICTh, TOBHOTA Ta OOIPYHTO-
BaHICTh BXiJTHOI iH(OpMaIlil € BU3HAYAILHUMHI KPUTEPISIME Y BU3HAUEHHI METOJ(IB Ta aJIro-
PHUTMIB MOJEITIOBAaHHS. 3AJIEXKHO BiJ LIeH Ta 00 €KTIB MOJEIIOBAaHHS BXiHA iH(pOpMAIIis
MOKe OyTH 3rpyIOBaHa TaK:

— iH(opMartist npo MUHYIIMH Ta TOTOYHHUN CTaH 00’ €KTa-CUCTEMH, TIPOIIECY JTOCIPKEHHS
(EKOHOMIKO-CTATUCTHYHI CIIOCTEPEKEHHS, PE3yabTaT X 00pPOOKH);

— iH(opMaris nmpo MaWOyTHIH CTaH CHCTEMH, TEHJCHIIII 11 MOKJIIMBOTO PO3BHTKY, IO
BKJIIOYA€ XapaKTCPUCTHUKW BHYTPILIHIX MapamMeTpiB CUCTEMH AOCTIIKCHHS Ta 30BHILIHIX
CTaHIB HABKOJIMIITHBOTO CEPEIOBUINA (IPOTHO3HI PO3PAXyHKH).

[Hdopmattiss Apyroi rpynu € pe3ysbTaToM caMOCTIHHUX OMOCEPEIKOBAHUX JOCIIKEHb,
AKI TaKOXX MOXYTb OyTH pe3yapratoM MozaeiatoBaHHs. CaMm Mpouec MOZICIIOBAHHS IPYH-
TY€ThCSl Ha MONEPEHbOMY CTAaTHCTUYHOMY aHaji3i MEepeBaKHO CTOXACTHYHOI, OaratoBH-
MipHOi iH(popMarii. Sk mpaBuU0, MOJETIOBAHHS PEabHOI €KOHOMIUYHOI CHCTEMH, SIBHIIA,
MpoLECy MOYUHAEThCS 3 GopMyBaHHs iHPOpMaLiiiHOT 0a3u mapaMeTpiB, M0 € CyKYIHOIO
XapaKTEePHUCTHKOIO OTOYHOTO CTaHy, IOBEIIHKU, YMOB Ta €(EKTHBHOCTI (PYHKIIOHYBAHHS
00’exra pocmimpkeras. CyKymHICTh BXITHUX MapaMeTpiB MOJAETl Ha MOMEHT JIOCIiIKSHHS
ly-1€ [0:T] moskHa knacudikysary Tak:

1. Ormmcosi mapamerpn X (¢)={x,(1)},(a =1+ 4) — nexeposani 3miHHi Mozeni, MO € unC-
JIOBUMH XapaKTEPUCTUKaMH 00’ €KTUBHUX YMOB (DYHKIIIOHYBAaHHS JOCIIKYBAaHOI CHCTEMH
y BHOpaHU MOMEHT yacy ¢. KoMIIOHEeHTaMH BEKTOpa MOXYTh OyTH KUIBKICHI, SIKICHI Ta
kiacugikariitni o3Haku piznoi npupoau [10, c. 972].

2. YmoBHo kepoBani napametpu ¥ (¢)={y, (¢)}, (p =1+ P), uacTuny siKux MoskHa Xapax-
TEepHU3yBaTH SIK €K30T€HHI YMHHHKH, JIis SKUX 3yMOBJICHA 30BHIIIHIM CEpEeIOBUIIIEM — CTa-
Hamu npupoxu [11, c. 201]. SAxicte uiei indopmanii Moxe BapitoBaTH BiJl NOBHOT BHU3HA-
YEHOCTi, JIETEPMIHOBAHOCTI JIO IOBHOI HEBHM3HA4YeHOCTI. HaWmpocTimmM BHUIIAAKOM €
MPUAHSTTS PillIeHb 32 YMOB TIOBHOT BU3HAYEHOCTI, KOJIM BiZIOMUI pe3ynbTar BUOOpY Tiel un
iHIIO{ anbTepHATUBH. BiNbll CKJIAAHUM BUIMAIKOM € MPUHHATTA PILICHb 32 YMOB PH3HUKIB
Ta mapamMeTpudHoi a0 CTPYKTypHOI HeBU3HAYEHOCTI. BincyTHicTh TOUHOI iH(pOpMAIIii Ipo
CTaH MPUPOAH 0OOMEXKY€E OOIPYHTOBaHICTh BUOOPY pillieHHs], 1 HaKTUIHO pe3yIbTaTOM ONTH-
Mi3allii Oyjie JIMIIe CTOXaCTUYHA OI[IHKA CTaHIB JIOCJIIJ[KYBAHOI CUCTEMHU.

3. Ennorenni mapamerpn C(1)={c,(¢)}, (k=1+K), 4uHHAKN 3yMOBIEHi BHYTPIMIHbOIO
TPUPOJIOI0 JOCITIHKYBaHOT CHCTEMH.
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4. Kpurepiamsi osnakn F(1)={/f,(¢)}, (/=1+L), mo e BH3HAYANBHUMH OIiHKAMHU
e eKTUBHOCTI PYHKIIOHYBAaHHS CUCTEMH 1 MOKYTh OyTH MPEICTABIICHI SIK MITLOBA (QYHKIIIS
ONTHMATBHOTO YIPABIiHHS, a00 KpUTEPIT AKOCTI MOJIEII.

3BUYaiiHO, HE 3aBKIU € JOIIILHUM, a 1HOMI i HEMOYKJIMBE, OJHOYACHE BKIIIOUEHHS 10
Mozielti 03HaK ycix BuaiB. KokHa okpema 3ajia4a NMpUHAHATTS PIlICHHS OOMEKEHa IeBHUM
HaOOpOM CTAaTUCTUYHUX 1 EKOHOMIUHUX MapPaMeTPiB, METOJIIB Ta IHCTPYMEHTIB MOJIEITIOBAHHSI.

SIkmo KoxHMM KpuTepil f,(f) i3 MHOKHHHM KpHTepianbHMX O3HaK F(f) mMoxe OyTH
oOunciennii abo nepeadaueH Ha OCHOBI 310paHoi iHpopMallii, TO y HaBeIeHUX MO3HaYEH-
HSX 3arajibHa 3aja4a yIpaBJiHHS MOXe OyTH Ipe/icTaBlieHa, MOXKIINBO, Y HehopMaltizoBa-
HOMY BUIJISIAI SIK MIZIMHOXKKHA chepH iICHYBaHHS CHCTEMU OOMEKEHb!

<

Gj(X(t)’Y(t)’C(t)){ }0,j:1+m, 0

3a yMOBH HaOyTTSl €KCTPEMAJBHOTO 3HAYEHHSI BUOPAHOTO KPUTEPII0 ONTHMAIBLHOCTI
[11, c. 200].

F(t)= {f, (t)} — exstr, 2)
ae G, — oneparop-(QyHKIIOHAI MaTEMaTHYHOI MOJIENI BLIIOBIJHOTO 0OMEKEHHS.
Bektop kputepianbhux o3Hak F(7) Mo)e MaTh OMMCOBI SIKICHI XapakTEpUCTUKH, HE

3aBKIH MOKe OyTH c(hOPMOBAHUH Y YMCIIOBHUX EKBIBaJICHTAX, IO € IPOOIEMOIO 3a]1a4 aHa-
J1i3y, IPOrHO3Y MMOKA3HHUKIB €KOHOMIUHOT quHAMIKH. PilieHHs Takux 3aj1a4 3BOIUTHCA (hak-
TUYHO JI0 BU3HAYEHHSI XapaKTepy CTAaTUCTUYHUX 3aJI€KHOCTEMH, 110 OB’ I3YI0Th M’ CO00I0
GaratoeumipHi osnaku X (1), C(t), Y(¢). OkpiM Toro, He iCHy€ €[MHOTO yHIBEPCATIBLHOTO
KPHUTEPi0 €eKOHOMIYHOI e()eKTUBHOCTI, TOMY JOCHUTDH YacTO BIAIOTHCS J0 O3NSy Oararo-
KpUTepianbHOi onTumizamii [12, c. 6].

Ko po3rIsaaT MOBEAIHKY OyIb-SIKOTO 3 BEKTOpiB cucTeMu (1) abo BEeKTOp KpUTEpi-
albHUX 03HaK F(f) CTOCOBHO iX JMHAMIKM B Yaci, TO MOJIEIIOBAHHS €KOHOMIYHHX MPOIIe-
CiB MPOBOAMUTHLCS HA OCHOBI aHaji3y 0araTOBUMIpPHUX YaCOBUX PAZiB, a camMe: BU3HAUCHHS
TPEHILy; PO3KJaJl BIUTMBAIOYHX HAa JIOCHTIKYBaHUH mporiec (pakTopiB Ha CTAI[lOHAPHI, TIEpi-
OZIMYHI Ta BUIAAKOBI; MPOrHO3HI po3paxyHkH [13, c. 136]. Onucatn BUNaAKOBY BEITUUUHY
O3HaYa€ BU3HAYUTH JUTS HEl 3aKOH PO3MOALTY HMOBIpHOCTEH. SIKIIO Takuii 3aKOH yCTaHOB-
JFOETHCS IS KUTbKICHUX O3HAK, TO IPOCTOPOM €IeMEHTapHHX IOl Oyze o0rmacTh MOXK-
JUBUX 3HAYEHb JOCTKYBaHOT 03HaKH. [l SIKICHUX O3HaK Oy/lyeThCsi OKpEMUU MPOCTip
eJIEMEHTApHUX TOAIH. AJie (JaKTHYHO MOYATKOBHH PO3IOJIT IMOBIPHOCTEH HE € 00’ €EKTOM
ONTHUMI3aLiHHOTO MOACTIOBaHHS. MoaentoeThes (PYHKILisI PO3MOAiTY IMOBIPHOCTI anbTepHa-
TUB A = {A j} JUISL BCIX MOKIIMBUX CTaHiB ipupou Y (f) Ha MOMEHT JOCIiUKEHHS .

[TpumycTuMo, MmO JOCTIIKYETBCS IesKa CTallilOHapHa CUcTeMa 3 0OMEKCHOK MHOXKH-
HOIO QJITEPHATHB A =1{A;f= a,.j), Jj=1+m,i=1+n_ KoXHa 3 KX XapaKTEePU3yETbCI HA0O-
pPOM ONHUCOBUX Ta EHJOTCHHHMX MapaMeTpiB X,,C;, , 0 MOXke OyTH peasi3oBaHa HA BUIMAJ-
KoBiii MuOKHHI Y (f,)={y,} cranis npupomu y dixcosanuii Moment uacy f, . Okpim Toro,
y pe3yibTari MOMepeHhOr0 aHali3y BH3HAYEHO BEKTOP IMOBIpHOCTEH CTaHIB MPUPOIU
p yj} = {pppz’”'»pm} .

Toni 3aKOHOM PO3MOJITY allbTepHATHB HA MHOKWHI CTaHIB MIPUPOIH Oy/Ie:

a, ap, a,
P{yj}-{a‘.j}={p],p2,...,pm}. ay Ay azn (3)
a a a

ml m2 mn

AJe Takuii CTIPOIICHUH BUpa3 CTOXACTUYHOI (DYHKINT PO3MOALTY albTEPHATHB MOXKIIH-
BUIA, SIKIIJO BEKTOP IMOBIPHOCTEH p{y,; BH3HA4YE€HO HaIepe 1 Mpolec 3MiHU CTaHIB MPHU-
poau cramioHapHuii. Haitgacrinre oriHka WMOBIPHOCTEH CTaHIB MPHUPOAM € PE3yIbTaToM
CKCTIEPTHHUX OL[IHOK a00 QOpMy€eThCs SIK eBpHCTHUHA QyHKLUIsA. J[1s1 HecTaioHapHUX cuc-
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TEM MHOKHHA aJFTCPHATUB 4 SIBHO 3aJICKUTH BiJl BAOPAHOTO CIICHAPIIO MOBEAIHKH 30BHIIII-
HBOT'O CEPEJIOBUIIA, 1 11 3aJIeXKHICTh € HelliHilHOI. Hesnauni Bapianii ¥, MOXKyTh IIpH3Be-
CTH 10 3HAYHUX KOJIMBaHb MapaMETPiB MOJCII Ta YHEMOXIUBIIIOIOTh BU3HAYCHHS BEKTOPA
HMOBIPHOCTEH CTaHIB IIPHPOIH.

3Ba)kaloyM Ha Te, 110 MapaMeTpu MoJedl ¢;, X; € 0araToOBUMIPHUMHU CTOXaCTUYHHMH
BEJIMYMHAMM, (PYHKIIIS PO3MOAUTY SIKMX 3aJI€XKUTh B/l XapaKkrepy V; , a IiIboBa QyHKILIs (2)
TaKOK € CTOXaCTUYHOIO (DYHKIII€IO BiJ] BEKTOpA €HJIOIEHHUX O3HAK ¢;, TO 3arajbHa 3ajada
ONTHUMAIBHOTO YIPABIIHHI MOXKe OyTH QopmMasizoBaHa Tak:

Z(A.8) = exstr{ M/, (4)) -2}, )

ne A — BEKTOp anbTepHaTuB 4 = {Aj} eR";

M(f,(A4))— BEeKTOp yCEePEAHEHNX KPUTEPIATIbHUX OL[IHOK — MATEMATHYHKX CIIOiBaHb;

€ — BEKTOP BUIAJKOBUX BEJIMYMH, 1110 BiJI0Opakye HEBU3HAUEHICTH MIPOIEAYPH BiIOOPY
KpUTEpIiB onTumizarii. BekTop & —3MICTOBHO CKJIaIA€EThCS 3 JIBOX KOMIIOHEHT: € — BHUIIA/I-
KOBa KOMITOHEHTA, (YHKI[isI PO3IOIITY SKOi BU3HAYa€ HEBU3HAYCHICTh IPAaHHUYHHUX YMOB
3ajadi; €, — JeTepMiHOBaHA KOMIIOHEHTA, 1110 BU3HAYAE 3MiHY [TOYATKOBUX YMOB 3aJadi.

OO6macts onruMiszamii AF = [E,Fz] — BH3HA4YEHa 3a3JaJIerigh 00IacTh «OaKaHux» 3Ha-
YeHb KOMITOHEHT BEKTOPa KPUTEPiaIbHUX O3HAK.

[ToGy/ioBa TakMx MaTeMaTHYHHUX MOJEJICH repeadadae 3aMiHy BHIAAKOBHX BEIUYHH iX
MaTeMaTHYHUMH CITOJ[IBAHHSIMH, BiJAIOBITHO, OOYUCIICHHS IHTETPAiB CTOXaCTUIHHUX (PYHK-
LiH, 0 3HAYHO YCKJIAJHIOE MpoLec MoaeoBaHHs. EQexTuBHruMu ciocodom dopmanizauii
TaKUX 3aJa4 € 3BEJCHHS M0YaTKOBOI 33/1a4i CTOXaCTUYHOIO MPOrpaMyBaHH: 10 0OMEKeHOT
CYKYITHOCTI ICTepPMiHOBAHHUX 3a/1a4 MaTEMaTHYHOTO NPOrpamMyBaHHs 3 (PiIKCOBaHUM 3HAYCH-
HSIM BEKTOPa BUMAIKOBUX BEIIUYUH & [9].

BucHoBkH. MaremarnuHa MOJIeITh CKIIaHOI CUCTEMH — IIe CYKYITHICTh MOJIEIICH il CTpyK-
TYPHUX €IEeMEHTIB, (popMati3oBaHHi OMUC B3a€EMO3B’SI3KIB MiJK HUMH, YPaXyBaHHSI BIUTUBY 30B-
HIITHIX CHCTEM Ha BHYTPIIIHIO OPraHi3allilo Ta TOBEIIHKY JOCIIHKYBAHOT CHCTEMH Y ILIIOMY.
Mornenb ckJ1aJHOT CHCTEMH BUMAarae KOMIUIEKCHOTO JIOCITIKEHHSI, 3aCTOCYBaHHS Pi13HUX TEOPIH,
MiJIXO/IB, IHCTPYMEHTIB Ta METO/IB MaTeMaTUYHOTO MOJIETIOBAaHHS. 3aJOBOJIBHUTH YCI BUMOTH
€IIMHOIO «YHIBEPCAJIBHOI0» MOICIITIO HEMOMKIIBO, TOBOAUTHCS CTBOPIOBATH IIUTHIT KOMIUICKC
MOJIENIeH OTHOTO 00’ €KTa TOCIIKEHHS], KOYKHA 3 SIKUX HAOUIBII e(hEeKTUBHO PO3B’A3Y€E OKPEMY
nigzanady. Bunukae HeoOXiqHICTH PO3pOOJICHHSI TIEBHOI CYKYITHOCTI TpPaBHJI, MiJXOIB, IO
JIJTyTh 3MOTY 3HU3UTH BUTPATH Ha PO3POOJICHHSI MOJIENEH, 3MEHIIIMTH HMOBIPHICTD «TPyOUX
HOMUJIOKY, SIKI HIBEJIIOKOTh CaM IPOLIEC MOJICIFOBAHHS SIK METOJI IPUMHSTTS PiLLICHb.

SIKIII0 MOJIETIIOIOTHCS CUTYALl] IPUHHATTA PillIeHb Ha OCHOBI aHaJIi3y CyTTEBO CTOXaCTUY-
Ho1, 6araroBuUMipHOI iHpOpMAIlii, TO BHHUKAE HEOOXiAHICTh Y CTBOPEHHI aJITOPUTMIB CTPYK-
Typu3allii iHpopmaniiiHoi 0a3u napaMeTpiB, 10 € CYKYITHOI XapaKTEPUCTUKOIO TOTOYHOTO
CTaHy, MOBEIiHKH, YMOB Ta €(EeKTUBHOCTI (YHKIIOHYBaHHS 00’ €KTa JOCITIKEeHHS. MOX-
JIUBOIO TIEPCIICKTUBOIO € 3aCTOCYBaHHSI KOMIUICKCHUX METOJIB 0OpOOKH Ta CTPYKTypHU3allii
napaMeTpiB MOJCIICH MPUIHATTS PINICHHS, 0 BKJIFOUAIOTH OCHOBHI MIIX0U OaraTroBUMIp-
HOTO CTaTUCTUYHOTO aHalli3y, CKOHOMIUHOI Teopii Ta METOAIB EKCIIEPTHOTO OLIIHIOBAHHS.
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BUKOPUCTAHHS IMITALIMHOrO MOAENOBAHHSA .
nig 4YAC PO3B’A3AHHA 3AAAY EKOHOMIYHOI ONMTUMI3ALII

THE USE OF SIMULATION MODEL IN GINSOLVING
THE PROBLEMS OF ECONOMIC OPTIMIZATION

Y emammi poskpusaromvca modxcaueocmi 3acmocy8ants IMImayitinoi Mooeni 0na aHAli3y
EeKOHOMIUHUX cucmem. Jlanuil 6U0 MOOETOBAHH MAE PI3HI Yil, ceped AKUX MOJICYIb OYMuU 6Cma-
HOGJIEHHsL 6/1ACMUBOCHIEN [ XAPAKMEPUCIUK 00'€Kmi6, Wo UEHAIOMbC, A MAKOJIC NPAKIMUYHE 30-
CMOCYBAHHST OMPUMAHUX OAHUX Y GUPILUEHHI 3a60aHb NPUKIAOH020 Xapakmepy. Imimayiiine mode-
JIIOBAHHSL OMPUMANO 3HAYHULL IMIYTILC PO3BUINKY 8 OCHIAHHT 0eCAMUNIMMA y 38 A3KY 3 PO3GUMKOM
oouucmosanvbHol mexuiku. Imimayitine MoOemno8ants A6ISA€ cOO0I0 ONUC OUHAMIKU NOBEOIHKU CUC-
memu, wo suguacmoca. Ocodausicmio iMimayitiHo2o MOOENOBAHH € MO (haKm, Wo KodicHe ii Ma-
WUHHE BUKOHAHHSA 0a€ I00OMOCHI, 5IKI € OOCHOGIPHUMU TUULe 3a NEGHUX BUXIOHUX NAPAMempis, SKi
0y 8HeceHi 00 NOYAMKY BUKOHAHHA. [HUUMU Clo8aMU, pe3yIbmamu 6UKOHAHHA npoyecy imimayii
3aneAHCAmuMymo 8i0 KOHKPeMHUX 3Hauels Oe3nivi napamempie. OCHOBHUM 3A80AHHAM OOCIONCEH-
H5L € BUBYCHHS GUKOPUCMAHHA IMIMayitinux mooeneil 8 eKOHOMIYHUX NPOYecax.

Kniouoei cnosa: imimayitine mooenro8anis, Kosapiayis, Kopensyis, eepughikayis mooeni,
8anioayis, BUHAYEHHS PIBHS A0EKE8AMHOCHII.

B cmamve packpuvisaromes 6o3modicnocmu npumerenus: UMUMAayUOHHO MoOenu 05 AHATU3A
IKOHOMUYECKUX cucmem. annviil 6U0 MOOEIUPOBAHUs UMeem Pa3iuuHble Yeiu, cpeou KOmMopbix
Moz2ym Oblmb YCmMaHosieHue C8OUCME U XapaKMepUCmuK Uyuaemvix 00beknos, a maxoice npax-
mudeckoe npuUMeHeHue Nomy4eHHbIX OAHHbIX 8 peuleHuU 3a0ay NpUKIaoHo2o xapakmepd. HMwu-
MAaAyUoHHoe MOOeTUPOBAHUe NPeoCmasisiem coooll onucanue OU"HAMUKU NOBEOCHUs U3VUAeMOll
cucmemsvi. OcobeHHOCMbIO UMUMAYUOHHO20 MOOETUPOBAHIUS AGTIACMCA MOM Qaxn, Ymo Kajicooe
ee MaunHoe 8bInoaHe e 0aem Ce0eHUs, Komopble AGIAI0MCSA 00CTNOBEPHLIMU MONLKO NPU ON-
peoeneHHbIX UCXOOHBIX napamempax, Komopule Obliu 6 Hee 8HeceHbl 00 HAYANd GblNoNHeHus. [py-
SUMU CTIOBAMU, PE3YIbMamyl 8bINOIHEHUS Npoyecca umumayui 6yoym 3asucems om KOHKPEmHbIX
3HaueHull MHodcecmaa napamenpos. OcHo8HOI 3a0ayeli, Komopdasi CMosid 8 OAHHOM UCCTe008a-
HUU, ABTANOCH U3YYEHUe UCNOTb30BANHUS UMUMAYUOHHBIX MOOeNell 8 IKOHOMUUECKUX NPOYeccax.

Kouesvle crosa: umumayuonnoe Mooenuposanie, Kosapuayus, KOppeusyls, 6epugdurayus
Mooenu, 8anudayus, onpeoeieHue cmeneHu a0eK8amHoCmu.

The present article reveals the possibilities of applying simulation modeling in the economic
systems analysis. This type of modelling aims at establishing the features and characteristics of
different objects, as well as the practical use of the findings obtained in solving applied tasks. The
simulation modeling received an important impetus to its further development in the last decades
due to computer science progress. The simulation modeling represents a description of behaviour
dynamics of the system explored. The main feature of simulation modeling is the fact that every
execution of the machine gives information that is valid only under certain entry parameters given
before the execution. In other words, the results of the simulation process execution will depend
on the specific values of a series of parameters. The main task of this study was exploring the use
of simulation models in economic processes. The results obtained during the imitation studies
are able to provide data that will help to make the right decision under different scenarios of the
situation development. At the same time, simulation modeling has a number of shortcomings,
among which the difficulty of perception due to mathematical complexity, the difficulty of




