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ExoHoMiko-MamemamuyHe modensoearnns

Nidis CEMYULLIMNH

AUHAMIYHI MATEMATHYHI MOJEAI B EKOHOMILII

Posananymo dunamiyHi mamemamuyni modeni ynpasninHa eKoHoMiYHuUMU
npouecamu, sIKi 6i0NoeidaroMs OKDEMUM acnekmam 8eOeHHS CY4acHO20 e/1IeKMPOHHO20
6i3Hecy. 3anpornoHoeaHo an2opummu obYLCIeHHS OKpeMUux MamemamuJyHUx modenedr.

MarematuuHe MogenoBaHHs B HayKoBUX AOCRIAKEHHAX | NpaKTUYHIN JisNbHOCTI €
HEBI'EMHOI0 PUCOI0 TEXHIYHOro nporpecy. Woro edektusHicts BU3Ha4aETbLCA
npoaykTueHicTio EOM Ta sakicTio o6uucniosanbHux anropuTMis i nporpam, wo
BUKOpUCTOBYIOTbCA. Cy4acHi HayKoBi AMCUMMNIHN BKMIOYAIOTH y cebe HeobxifHi
IHCTpYMEHTanbHi 3acobu, MaTemaTiuHi Mogeni | MEeToAN, SIKi 103BONAIOTH 3AIACHIOBATH
3HAYHO BULLWI piBeHb chopManisauii i abeTpakTHoro onucy HaitbinbLL BXKIMBKX iCTOTHMX
3B'A3KIB TEXHIKO-EKOHOMIYHNX 3MIHHNX CUCTEM i ob'exiB, owjiHIOBaTH (hopMy i napameTpu
3anexHOCTe iX 3MIHHWUX, OTPUMYBATMW HOBI 3HAHHS Npo 0G’eKTy, BU3HAYATH HalikpaLLWil
POSB'A30K B Tilh 4iM iHLLII CUTYaLii, (hopMYnIOBATM BUCHOBKM aflexBaTHi BUBMEHOMY 06'eKTY,
KOMNaKTHO BUKNa[aTi OCHOBHI TEOPETUYHI NOSIOKEHHS.

ByAb-sike NPOrHO3yBaHHA Ta MOAENIOBAHHS €KOHOMIYHMX Npouecis 3aBxau
npunyckae NoeAHaHHs Teopil (MaTemaTtyHoi Mogeni) i NPaKTUKOIO (EKCMEPUMEHTOM i
CTaTUCTUYHUMM BaHUMU). K NPUKNaL eKOHOMIYHNX Moperei, MoXHa HassaTh mogeni:
€KOHOMIMHOro pocTy, piBHOBaru Ha TOBAPHUX i (PiHAHCOBUX pUHKaX, LiHOYTBOPEHHS i
KOHKYPEHTHOI piBHOBaru.

Y 3HauHIiA KiNbKOCTi npuknagHux 3aflay 8UHUKae HeObXiOHICMb BUKOPUCTAHHS
AUHaMIYHNX MaTeMaTuYHUX Mozeneil B €KOHOMILi. BuKopucTaHHI0 MaTeMaTuyHuX
mozaenei npucessyeri poomu A. . babuubkoro [1], M. O. Hepawkoscekoro, O. §.
Kosanbuyk [2], S. Cabay, B. Domzy [4].

Y uin crarTi cTaBumo 3a memy PO3rNAHYTY HANXaPaKTEPHILLI EKOHOMIKO-MaTeMaTUuHi
mogeni, 3anponoHyBaTV anropuTMu IX 0GYNCTIEHHSI.

MaremaTuyHi mogeni, wo BUKOPUCTOBYIOTLCR B €KOHOMILi, MOXHA NOZiNuTH Ha
MaKpOEKOHOMIYHi Ta MiKpOeKOHOMIUHI. MakpoeKoHOMiuHi MoZAeni oNUCyIoTb EKOHOMIKY
KpaiHu AK eauHe Uine, 38’s3yloumn MK coboio YKPYNHeHi matepianbHi i diHaHcosi
NOKa3HMKN: BIofKeT, iHcbNALio, LIHOYTBOPEHHS TOLLO. MikpoekoHomidHi Mogeni onucytoTb
B32EMOBIZHOLWEHHS CTPYKTYPHUX i cbyHKuiOHanbtmx CKNaaHWKIB €KOHOMIKM abo ix
aBTOHOMHY NoBefiHKY B PUHKOBOMY CepeioBuLLi, cTparerito noseniHku cipMm i T.4.

MaremaTtuyHe MOAENIOBAHHS € NEPCIIEKTUBHIM HanpsiMKoM y meTtogonorii aHaniay
eKOHOMIUHUX npouecis. Moro ronosHe NPU3HAYEHHA — CTBOPEHHS edeKTUBHOro
iHCTPYMEHTaPI0 AN BUPILLEHHS CKNaAHUX (piHAHCOBO-EKOHOMIYHUX 32BAaHb pUHKOBOT
EKOHOMIKHA. ‘

YnpaeniHHs Gynb-sikuM MPOLIECOM 3AIACHIOETLCS LLMSIXOM BRJINBY HA HLOrO 3 METOID
3MiHK népe6iry npouecy B noTpibHOMy Hanpamky. LLlo6 3aranbHi Makponpouecw
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KpyroobopoTty BUpoBHUYUX enemeHTiB He Bynun CTuxitHnMY, | BiaBysanucs y noTpibHoMy
HanpsiMKy i 3 nOTPIGHOK AMHAMIKOI, HUMK HeOOXiAHO YNPaBATY, a ans Lboro NOTPIGHI
MEXaHi3MK ynpasniHHA. AK Ha MIKpo-, Tak i Ha MakpopiBHi BiAMNOBIAHO A0 YHKLIA i
cnocobiB AepXaBHOTO yNpasniHHA iCHYIOTL TP BUAW MexaHiamis [1, 98-99]:

HOPMaTMBHO-IPABOBI MEXaHi3MMW, YTBOPEHi CUCTEMOIO IOPUANYHUX 33KOHIB,
NiA3aKoOHHWUX aKTIB, 3aranbHONPUIHATUMU NpaBuiaMu NOBeAIHKKA I3UHHUX | IOPUAUYHUX
ocib;

iHaHCOBO-EKOHOMIMHI MEXaHi3MK, YTBOPEHi (hiHaHCOBMMM CTPYKTYPaMM, a TaKoX
hiHAHCOBO-€KOHOMIYHMMIM MeTOA4aMu BNNUBY OpraHis ynpasniHHA Ha EKOHOMIYHI
npouecwy, '

OopraHisauiftHo-TeXHiYHi MexaHi3mu, yTBOpEeHi AepXaBHUMU opraHam#u
aAMIRICTPaTMBHOIO | TEXHIYHOTO yNpasniHHA CyCniNbHUM BVI(pOﬁHVILITBOM (puc. 1).
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Puc. 1. Cxema MakpoynpaesliHHs e upo6HUYmMeoMm

3ynuHumock Ha posrnsigi ¢hiHaHCOBO-€KOHOMIMHUX MeXaHi3MiB. ®iHaHCOBO-
EKOHOMIYHI MEXaHi3MU MakpoynpaeniHHa — ue Hacamnepes GloaxeTHa, noaaTkosa
cucremu, aepxaeHa iHaHCOBO-KOHTPOINEHA, @ TakoX chiHaHcoBa | GaHKBCbKa cHETEMU
B YaCTWHi perynioBaHHs Kypcy BanioT, HaaaHHs KpeauTie i chiHaHCOBOro BNNMBY Ha
CTPYKTYPY Ta PO3BUTOK €KOHOMIKK B LIiNOMyY. PiHaHCOBO-EKOHOMIYHI MexaHiamu 6yab-
AKOro piBHs 3a6e3nevyloTb pyX kaniTanie, ToBapis i npavj. Ha MakpopiBHi BOHW NOBUHHI
3abesnevyBatut GesynuHHe i CTilike 3NUTTA MIKDONOTOKIB Y MaKpOMOTOKW (PiHAHCOBKX,
maTepianbHUX | TPYAOBUX pecypcis y noTpibHOMY aepxasi Hanpsmky. OpraHiuHe
noefHaHHA B HeobXigHWUX NPONOpLiAX 3akoHoAAaBYMX, (PIHAHCOBO-EKOHOMIYHUX Ta
OpraHisauinHO-TEXHIMHMX MEXaHi3MiB fae 3MOry CTBOPUTY eeKTUBHY cucTemy
ynpasniHHA CycninbHUM BUPOBHULITBOM Ha KOXHOMY €Tarti A0ro po3BuTKy.

124 Bickuk THEY Ne 3, 2008 p,




[image: image3.png]Y

ExonomMino-mamemamuyre mModemoganHs

CouiansHa kopucHicTb BUPOBHWLTRA BUSHAMSETLCA BUPOSHULITBOM | CNOXMBAHHSM
NPOAYKTIB | NOCNYr HACENEHHAM, WO 3aNeXUTb He TiNbKN Big BENUYUHK
BUKOpNCTOBYBaHWUX BUPOGHWUMX enemeHTis, a il Big ix cniBBigHOWEHHN, TOBTO Big
EKOHOMIYHOI CTPYKTYpW BUPOBHULTEA. Tomy couianbHa kKopucHicTb CyCNiNbHOro
BMPOBHULITBA XapaKTepusyeTbCst Hacamnepes 4acTko y . Tiel YaCTUHW BUPOBHUMX
enemenTis, wo Gepe yyactb y BiATBOpEHHi poBoyot cunu.

YnpasniHHs MaTepianbHo-iHaHCOBOW 36aNaHCOBAHICTIO | couianbHoKw
CNPAMOBAHICTIO, @ OTXKE XUTTE3NATHICTIO i Aie3naTHICTIO BUPOBHUYOI cuCTEeMM B Linomy,
Aae amory 3abesnevysatu GeskpuscHe (PYHKLIIOHYBaHHS BUPOBHUL[TEA i cnpsmoByBaTu
ioro po3euUTOK 3a Hanepes 3a8aHoI0 TPAEKTOPIEID, HaA AU ACCTATHIN CTyniHb cBOGOAM
AN camoperynioBaHHA BUPOGHULITBA Ha MiKpOPIBHI.

CaMoperynioBaHHs 3AiACHIOETbCS Ha PUHKax poGou4oi cunu, sHapsab npaui Ta
npeamMerTie npaui. Ha umx pyHkax sce BUIpiLLye Hopma NpuByTKy Ha BKnageHuii y cnpasy
kaniran.

Omxe, B ynpaBniHHi BpoBHULTEOM BapTo 4OTPUMYBATUCS TPLOX NPUHLUNIB:

1) AOCArHEHHs [OCTATHBLO BUCOKOTO 3Ha4YeHHA ekoHomiuHoro KKl — couianbHo-
CTPYKTYPHOI KOPUCHOCTI BUPOGHUL{TBA, L0 BU3HAYaE ioro couianbHy CnpsAMOBaHICTb:

2) AOCArHEHHA [OCTaTHLO BUCOKO! npubyTkoBOCTi BUPOBHULTBA Ha piBHI K
MIANPUEMCTB i ranyseit, Tak i eKOHOMIKY B uinomy;

3) 3abeaneyeHHs MaTepianbHo-hiHaHCOBOT 36anaHcoBaHOCTi eKOHOMIKY, HacaMnepen
3a 0nnaroio npad.

3actocyBaHHs UMX NpuHUMNIB aae 3MOry rapMoHIWHO NoefHaTV ynpasniHHS i3
caMoperynioBaHHAM PUHKOBOT EKOHOMIKK.

PoarnsHeMo guHamivHi MaTemaTuyHi Mozaeni, Siki BiANOBIAAIOTL OKPEMUM acheKTam
BEAEHHS Cy4aCHOro enekTpoHHOro GisHecy.

Mogenb possutky Gisnec-noprany (modeni fle OHmMbesa-Popda). MaTpuurmii
BapiaHT Moaeni lleoHTbeBa-dopaa mae HacTynHwiA Bug;

4,(0X,()+ 4,0 X, () = ¥,(0),

4, (OX,()+ 4,,(DX,() =-Y,(1). ()

TyT 4, () —MaTpuus ocHoBHUX 3aTpar POSMIPHOCTI nx 1 ; A, ,(¢) —MaTpuLs npsimmx
3aTpaT, KOTpa Mae PO3MIPHICTbL 71X m | A, (f) — MaTpPULs JONOMIKHUX 3aTpaT, KoTpa
Mae PO3MIpHICTb m x 1 ; 4, ,(t) —marpuus satpar Ha BMPOGHMLTBO 3aco6iB BUPOGHULITEA

po3MipHOCTI mxm .
Bektopu X (1), X,(¢) = no3HauaoTb KinbKicTb NponaHnx ToBapis i HaaaHUX NOCNYT.

Y npagii YacTuHi (1) sektop Y,(¢) — o3Hauae 3aranbHe 0GMEXEHHS Ha CYMy TOBapiB i

nocnyr, a sekTop Y,(t) — ue po3mip BUMyLLEHUX aMopTusaLifiHux 3arpart, HeobxigHux

AN pO3BUTKY noprarny.
MaTpuus LiH Ha TOBapu NOBUHHA 3340B0NLHSITH YMOBI

[ 4,0 4, (t)J -0

4,0 4,,@) @
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BeKTop# NpaBoi YaCTUHN TEX NOBUHHI BYTH NO3NTHBHI

34

Y.
O, "
40 '
3po3yMino, WO KiNbKICTb NpoAaHWX ToBapiB i nocnyr Mae GyTn HeBiA'€EMHOI0
X, (¢ ’
), , @
X 2 @ )

bes obmexeHHs 3aranbHOCTI NPUNYCKaemo,
I
_ k
a,,()=2a,,," . (5)
k=0

i wo dega, ;(1)=! anascix i,j=1,2,---,n+m.

[ns npoBefeHHs AKICHOrO aHanisy Moaerni Ta YMCEnbHUX PO3paxyHKIiB MOXHa
CKOPUCTaTUCS anropuTMOM 3BELEHHS CUCTEM i3 A — MaTpULIAMKA A0 CUCTEM NiHIRHKX
anre6paiyHux piBHAHb [2, 92). MaTtpuui A(f) Ta ¥ (t) MOXKHA 3anucatu y BUrnagi
MaTPU4HUX MHOrOYNEHIB

A =t'A, +t7'4 + ...+ 4,,

ma

Y@)=t'Y, +t"7'Y, +...+Y,.

P03B'SI30K CUCTEMM LUYKAETLCA Y BAMMAAI BIGHOLLIEHHS ABOX NOSIHOMIB i3 HEBIZOMUMU
koegilieHTamm

8 s
X=X, Y Vz, )
=0 =0
A€ s=n+m.

Tyt Xy, X},..., X - BEKTOPU POSMIPHOCTI n+m, @ Zj,Z},...,Z; — CKanApHi

penuunHun. Togi cuctemy (1) MoxHa 3anucaTm SK YUCNOBY CUCTEMY
(n+m)[(n+m+ 1)+ 1] piHsHb i3 (n+m + D)[I(n + m) + I] HeBipomUMU:

Xy —Yyzy=0
ApX )+ 41X — Yz, +Y129) =0

A X+ 4K =Yz, + Yz ) =0
A,XS—Y,zsz0
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Ana wucnosux cuctem (7) posrnaHemo B HACTYNHWX AOCHimXeHH X anropuTmu
obumCcneHHs Hesigomux y BUNaZKY AINCHUX Ta KOMNNEKCHNX eneMenTis.
PosrnsiHemo €KOHOMIKO-MaTeMaTuuHy Mopens ans MPOAOBXEHHS CTOCYHKIB 3

KnieHTamu B €N1eKTPOHHOMY Bi3Heci [4]. Hexait B gaHun MOMEHT ¢ Maemo N npogasuyis
ToBapis i Mnoxynuie ToBapis. MpunycTumo, Wwo i-i npogaseyup B CBOEMY

PO3NOpPsAIKEHHI Mae 3anacu a, (t) Toapis o wini c,;(1).
| Hexait f -it nokyneub mae nonur bk,(t) Ha /- ToBap. Mpunyctumo, wo

€NeKTPOHHuUiA BisHec-nopran OTpumye Bif npogaxy ToBapy X ®) npubyTok p , skuit

CT2HOBUTbL NEBHMiA NPoLeHT Big BapTocTi npogaxi. Lie moxe ByTv npubyTok, npouenT 3a
nocepeaHuuTBOo, Nnarta aa peknamy, Towyo.

Mpunycrumo, wo npoaaHo X, ®) Tosapis. B Takomy Bunaaky npubyrox GizHec-
nopTasny MoxHa ofuncnuTy 3a copmynoio:

M N
LX) =pY Y e ()x,() (8)
i=] j=]
Mpu ubomy, O4eBUAHO, AIIOTS NPUpoaHI YMOBHU
a,,(2)20; )
x;(#) = 0; (10)
i OBMeEXeHHs

a,,(Ox,@)+ a,,(t)x, +.+ a,,(O)x,(t) <b,(2);
@ O%, (1) +a,, (0%, +...+a,,(O)x, (1) < b, (r);
........................................................................... (11)
GnO%,O)+a,,(O)x, +...+a, , (O)x, (1) < b, (1);
3po6umo Tenep gocuts NpUpoAHe npunyLeHHs npo NiHiAHy 3anexHicTb 3anacy
ToBapiB i nocnyr Big Yacy
a; ()= a{’j + a,f:jt (=12, m;j= 1,2,---n), (12)
b,.(t)=b,.’+b,.”t (i=1,2,---,m) (13)
Kpim Toro MPUNYCTUMO WO m = n i cuctema obMexeHb (11) mae BUrnsg

»

n
2@l al e, = Bt (i= 1,2 m) (14)
/=

idetd” 0, a,f, j,a;: j,bj’.,b; —3afaHi nocTiiHi yucna iHTepBany[0,1], a t- napamerp,
LO 3MIHIOE 3HaueHHS Ha npomixky (0,1).

Marpuys A(#) cuctemmn obmexeHs (M) e perynsapHoto matpuyero poamipynx n |
ENEMEHTU AKOT — NiHiliHi MHOro4nexw, X (1)—BsekTop (x, (1), x,(),..., x, ()", B(r)- BEKTOp
NiHiAHMX noniHomis (B, (f), by (8),....,b,(2))" .
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3a Taknx yMOB pO3B'SI30K X () cuctemm obmexeHb (11) MOXHa LyKaTwn y BUrnsagi
psany:

X@=) X, (15)
k=0

A€ X,, k>0 — BEKTOP, KOMNOHEHTM SIKOrO MatoTb koediLlieHTw i3 nons AiRCHNX Yncen,
Lo oBumncniolTbCA 3a POPMYNOIo:
min(k, &)

(k) .
4K, =- ax, + 20 05k<S

i=1 0 s a<k: (16)

ae § —crenivb Matpuui 4, (¢) (£ =0,1,2,...).

MaTtpuuio A(¢) i Bektopu B(t) Ta C(t) MOXHA nojaty y BUrMAAI MaTpUUHUX
MHOrOYNEHiB:

A(t)= At + 4, B(t)=B;t + By, C(t) = Cit +C,.

[ns po3e’a3aHHs faHol 3aaavi NpoNoHYETbCA eekTuBHa oBuMcnioBanbHa Cxema,

noBynosaHa Ha Teopii A -MaTpuup.

BUKOPHUCTaHHA METOAIB €KOHOMIKO-MaTEMaTUYHOrO MOAENIOBaHHA fa€ 3Mory
aHani3yBaTu AKICHO i KINbKICHO CkNaaHi eKOHOMIYHI NpoLiecy. HoBi METOAN MOSENI0BaHHS,
3aCHOBAHi Ha CTPOrMX MaremMaTU4HUX PO3B'A3aHHAX €KOHOMIYHUX 3aBAaHb i3
3aCTOCYBaHHAM BUSIBNEHWX 3aKOHIB €KOHOMIKM BUPOOHULITBA, Y NOEAHaHHI i3 CyyacHoo
0B4YUCTIIOBANBHOIO TEXHIKOIO CPUSIIOTL CTBOPEHHIO BUCOKOE(EKTUBHMX CUCTEM ANS
aHaniay crtaHy i HaykoBO O6I'pPYHTOBAHOMY NPOrHO3yBaHHIO PO3BUTKY €KOHOMIKH
NiANPUEMCTB, ranyaen i KpaiHv 3arasnioM, 4aloTe MOXIUBICTL YCBIAOMNEHO YNPaBnsTH
E€KOHOMIMHUMU npoLiecamm BUpoBGHULTBa. ’

Byab-AKOMY KepiBHUKY 3p0O3yMino, W0 opraHisauis 6izHecy 3a JONOMOrolo Takoro
iHTEpHET-pecypcy Aa€ 3MOry CyTTEBO 3a0LLafpkyBaTH yac i niofckbki pecypeu. Tenep
Anst 37iRCHEeHHN onepaLlii He NoTPIGHI TpMBANI NEpEeroBopy Ta BIAPSEPKEHHS, TPYAOMICTK
AOCAifKEeHHs! NPONO3UUIT HA PUHKY 3a Npaitic-nucTamu, nepeeipkn naptHepa Ha
6naroHafiiHicTb (BIANOBIAANbLHICTL 3@ PU3MK Y UbOMY BUNAAKy HECYTb BIACHWUKU
pecypcy). OnepalLlii Moxe 34ifCHIOBaTH ogHa NnoanHa B HabaraTo GinbLuiik KinbKocTi,
HDK Lie 3aaTHa pobuTy Lina dipma i3 3acTocyBaHHAM TpaauLiinHuX TexHonorii. binbiue
Toro, B 6araTboX BUNaakax oaHa onepadis nignpuemcTaa Brovae B cebe Liny cepito
onepawiin, nponnar, 3anikis ToLo. Y Takux NaHLoXKax, 3assuyait, 3aaisHO BENuKy
KinbKiCTb MeHeKepiB Bif yCiX CTOpIH, BOHM 3abupatoTb 4umano yacy i cun, ocobnueo
Yy KEpiBHUKIB, 3MYLLEHUX TPUMATH BCi AieTani cuTyaulii B ronosi. ABTOMATU3ALLN X LbOr0
npoLecy BUKNafeHVM Bulle cnocobom Tpoxu CknajHilla 3a asToMaTn3awlito oKpemol
onepauii. Y peaynbrati Uei NaHUXOK onepaLii Tak camo Moxe 3AIACHIoBaTH i
KOHTpONOBaTy oHa moauHa [3]. :

3BMYaitHo, UeN CACOK Aaneko He NoBHMiA. PO3BUTOK Moaeneit enekTpoHHOT Komepuii
niaTpUMye EBponeicbka komicis ESPRIT. Y marepianax et koMicii posrnsgatotsea 11
mofenei enekTposHoro BisHecy. Cepenl HUX: ENEKTPOHHUIA Maras3uH, eneKTPoHHWIA
KaTanor-AOBiAHMK, eNeKTPOHHWUIA TOProBenbHWi LIEHTP, BipTyanbHe CniBTOBapucTBo,
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BipTyanbHwi ueHTp PO3p0OGKY, iHbopMaLiiiHii Bpokep, nposaingep GisHec-onepauiit,
iHTerpaTop GiaHec-onepauiit Ta in.

OnepxaHi pesynstaTy 36araqyloTh TEOPI0 MaTeMaTUYHMX METOoZIB | po3LWMPIoIoOTH
06nacTb 3aCTOCYBaHHS MAaTEMATUYHUX Moznenen B ekoHoMmili. OTxe, NPOrHO3yBaHHA Ta
MOAeNtoBaHHs Aae 3mory 3806yTi HaBUYKM BUKOPUCTaHHS MaTeMaTiyHoro anapary y
AOCRIOKeHHi eKOHOMIYHUX npouecis i po3e’s3aHHi CKNaaHUX eKOHOMIYHUX 3aaau, Ak
Ha MIKPOPIBHI, TaK i Ha MakpopiBHsIX.
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