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Salaban M.V., Gryciuk Yu.l. Development of information storage and
retrieval system of violations of rules of travelling motion is with the use of

dynamic structures

Information storage and retrieval system of violations of rules of travelling motion is
projected. Taking into account a necessity which arose up in practice, ISR is worked out
for the rapid decision of questions, unforeseeable circumstances (offences) related to the
origin from the side of drivers or pedestrians, for more simple patrolling on roads. The ba-
sic features of work are considered with the program and the expected results of implemen-
tation of the worked out software are analysed.
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MOJEJBHE PO3KPUTTA MYJbTUCTABIJIBHOCTI
EKOHOMIKH B ITOJII KAIIITAJIY, ®OH/IB, BEKCEJIbHUX
ITACHBIB 1 AKTUBIB IK MOKJIUBOT' O TJIA JIJISI
CXIJYACTOI'O NIJTHECEHHS I MPOAYKTUBHOCTI

Ha ocHoBi MaTemaTnuHO1 MOJ€Il €KOHOMIKM MOKa3aHO, IO aKTHUBHHUI BEKCETbHUI
00MiH MIX BUPOOHHKAaMH 3 HEBHUCOKOIO (DIHAHCOBOIO CIIPOMOYKHICTIO MPUBOJAUTH IO BH-
HUKHEHHSI 0aratboX CTa0iNbHUX CTaHiB. J[MHaMiyHI MEpexoau 3 OJHUX TaKHX CTaHIB 3
HIDKYOI0 TTPOTYKTUBHICTIO B 1HII CTaHHU 3 BUIOIO MPOAYKTHUBHICTIO CTAHOBJISITH MOKIIUBE
cXiT4acTe BIOCKOHAJICHHS EKOHOMIKH.

Knrouoei cnosa: mareMaTuyHa MOJI€Nb, MYJIbTUCTa01IbHICTD, BEKCEIIb.

[TepeBaxHa OLIBUIICTh MAJIUX 1 CEPEAHIX MIANPUEMIIIB Yy Halllli KpaiHi Ma-
IOTh HEBUCOKY (DiHAHCOBY CIPOMOKHICTB. IM Opakye 00iroBMX KOIUTIB i KOIITiB
JUIS OHOBJICHHST oOJiaHaHHs. YUepe3 BUCOKI BiJICOTKOBI CTaBKH 3a OAHKIBCHKI Kpe-
JIUTH 1 pU3UKKA OaHKIBCHKOTO JIEMTOHYBaHHS BOHU YHUKAIOTh BITHOCHH 13 OaHKaMH,
10 HE TOKpAIly€ BUKOPUCTAHHS THMYAaCOBO BUIBHMX KOIITIB. [lopiBHIOIOUM TaKi
YMOBH 3 00CTaBHHAMU B HaIIil KpaiHi B JOpaassHChKUI niepiof [1], a Takox — 3 00-
CTaBMHAMU PO3BUTKY 1HIIMX KpaiH, B AKUX BIIOYBCS MEPeXiJl EKOHOMIKH 3 HHU3b-
KOMPOAYKTHUBHOTO CTaHy y BUCOKOIPOIYKTUBHUM, 3ayBaKy€EMO, 110 B €KOHOMIII 3
HU3bKOIO (pIHAHCOBOIO CIIPOMOKHICTIO BUPOOHHKIB BEKCEIIbHI PO3PAXyHKH 32 TO-
Bapu 1 (PiHAHCOBI MOCIYTH CHPUAIOTH 3arajIbHOMY MOKpPAIEHHIO KamiTano3abesre-
YeHHS! BUPOOHHUKIB Ta KYIIBEJIbHOI CIIPOMOYXHOCTI CHOKMBaYIB [2].

106 3'acyBaru, sIKW MOXJIMBHUI BIUIMB BEKCEJIbHUX BIJIHOCHMH Ha IMOKpa-
[ICHHS] EKOHOMIYHOI'O CTaHy MaJMX 1 CepeHIX BUPOOHUKIB B Halllll KpaiHi, pO3po-
OMMO MaTeMaTHYHY MOJENb BIUIMBY BEKCEIbHUX OmNepaliii Mi BUPOOHHKaMHU Ha
iXHIO ()IHAHCOBY CIIPOMOYKHICTb.

JIJist OIHMX Y4YaCHUKIB BEKCEJIbHOI orepallii BOHa BUT1JIHA TIEPEHECEHHIM
MOMEHTY ITUIATEXKy Ha 1HIIY JaTy, KOJH IUIATHUK OYiKy€ BHINOI KYMiBEIbHOI CIIPO-
MOKHOCTI. JIJIsl 1HIITUX — BUT0/1a MOJIATa€ B OTPUMAaHHI TOAATKOBOTO JOXOIY 3a Tie-
peHeceHHs1 Aatu 1aTexy. OTKe, y BCiil pI3HOMaHITHOCTI BEKCEJIbHHUX OIepallii
OCHOBOIO X 3aJIMIIAETHCS KPEAUTYBaHH:, SIBHE YU orocepeakoBaHe Tomy BBaka-
THMEMO, 110 BEKCEJIbHI BIJHOCHHH IOJSATAIOTh Y B3a€EMHOMY KPEIWTYBaHHI BCIX
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BUpOOHUKIB. Lle BiAMOBiae IXHIA CyTl 1 MOJEIIOE MPOLEC 3ATYYEHHS a00 po3Mi-
IICHHS KOIITIB BUPOOHUKAMH Yy Pi3HI MOMEHTH ((pa3u) BUPOOHUYOTO LIUKITY.

Posrasinemo ¢opmainbHi yMOBH, SIK1 BIATOBIAIOTh TAKUM BEKCEIBLHUM BijI-
HOCHMHaM. byieMo BBaXkaTH, 110 B PETiOHI JIIOTh 7] MIAMPUEMIIIB, HA SIKUX MPaIlto-
I0Tb 1) POOITHUKIB. POOITHUKM OTpUMYIOTH 3apOOITHY IUIATy §9, MAaIOTh 3a0lla-
JOKEHHS U), 1 BUTPAyalOTh HA OCOOMCTE CIIOKMBAHHS YacTKy =1 LMX 3aola-
JOKeHb. BlacHUKM MIANPUEMCTB MAarOTh 3a0IIAPKEHHS U], YaCTKy ¢ LHX 3a0Ila-
JUKeHb BOHM BUTpayaloTh Ha ocobucTe crnoxuBaHHg (0 <) <1); 4acTky f; — BUT-
payaroTh Ha BUpOOHWYI moTpedu (0< fi<l,a+ f=1). BracHuku mianpueMcTB
MarTh BUPOOHUY1 (POHAM V, I[IHA OJUHUII BUPOOHUYUX (OHMIIB p, (OJUHUIISA BU-
poOHMYMX (POHTIB — II€ KUIBKICTh OOJIaTHAHHS JIJII BUTOTOBJCHHS OIWHUII IPO-
TYKIli 32 OJUHUIIO 4Yacy). BracHukyM mianmpueMcTB uepe3 BEKCENbHI orepartii oT-
PUMYIOTh KPEIUTH W 1 BUJAIOTh KPEAUTH (TMIO3UKH) @ 3 OJHUM 1 TUM XK€ BIJICOT-
koM u. IlinmpuemcTBa BUpOOISIOTH OAWH TOBAp IiHOIO p. BBaxaTumemo nuHa-
MIYHUMH 3MIHHUMHU BEJIUYUHHU U, Uy, V, W, @, I, Py, D-

KinbkicTe BUpOOJIEHOr0 NPOAYKTY OMUCY€ BUpOOHMKA QYHKUIL F(Su/ p),
sKa 3aJIe)KUTh B1JI KaiTaJOBUTPAT Ha OMUHUIO BUPOOHMYIMX (poHiB. CrioKMBaH-
Hs1 onucye GyHKIst Qau;/ p), AKa 3aJIEKUATH BiJl KYIiBEIbHOI CIIPOMOYXKHOCTI TO-

KynuiB au;/p (i=0,1).
KinbkicTs KyrmieHMX a0o mpoaaHux BUPOOHHUUX (OHAIB OMHCYy€e (YHKIIIS
O, (v/pv:(Buu/p)), AKa 3aneKUTh BiJ NMUTOMHX BUPOOHHMYHMX KaIliTaJOBHTPAT 3a

OJMHUIO Yacy z=v/p,:(fu/p). g byHkiis iMiTye KymiBiar BUPOOHUYUX (HOH-
JIB 3a z>zy 1 Ipofak BUPOOHUYMX (DOHIIB MPH z < zy, A€ Zo — BEIUYMHA BUPOO-

HUYMX (PIHAHCOBUX BUTpPAT, NOTPIOHUX JJI MOBHOIO BUKOPUCTAHHS OJAMHMII BU-
poOHMYUX GOHAIB MPOTATOM OAMHHMIN dacy. Skmo z=z, Tom Q,(z)=0;

dQ\(z0)/dz =0 d*Qx(z0)/dz* =0; O,(0)=—v.

Jlam BcTaHOBUMO piBHSHHSA Mojeni. [IIBUakicTh 3MiHH 320113 KEHb POOIT-
HUKIB 1) IPONOPLIAHA PIZHUII MK iXHBOI 3apILIaTOI §), SMEHIIEHOI Ha MOJa-
TOK Ko, 1 BUAATKAMH Ha CIIOKUBAaHHSL.

du()
P =P[S0(1—K0)—Q(0!0M0/P)]- (1)
[[IBuAKICTh 3MIHM 3a0IIAJKEHb BIACHUKIB MIIMNPUEMCTB i MPOIMOPIiHHA
PI3HUII MK TXHIMU J0X0JaMH Bij 30yTy IPOJYKIIIi 1 HAJaHUX BEKCEIbHUX KPEau-
TIB 1 BUAATKaMHU Ha OCOOMCTE CIOKMBAHHS, BUPOOHMUI OTPeOU i OIUIaTy 3a OTpH-
MaH1 BEKCeJIbHI KPEAUTH, a TAKOXK 3aJIEKUTh B1Jl BAPTOCTI NpOoAaHUX a00 KyIUIEHHX

BUPOOHUYHX (POH/IIB:
% = (no/m)pQ(aouo/ p) + rew + p,Oy ((vV/ py) : (B + w/ p)) -

—pw—(no/m) (14 i) so = (1+ A+ 2 ) vF (B + w)/ p),

ne: nopQ(aouo/p)/ m — ROXi OJHOTO MiAMPHEMCTBA Bix 30yTy MPORYKIUIl; i —

2)

JIOXiZ BiJl BHJAHUX BEKCENbHUX KpemwtiB; p,0,((v/p,):(Bui+w/p)) — BapTicTs
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npojlaHnX ab0 KYyIUICHHX BUPOOHMUYMX (POHJIB; uw — IUIaTa 3a B3STI BEKCEIbHI
KpermuTH; no(1+&i)so/m — BATPaTH OJHOTO IIiPUEMCTBA Ha 3apOOiTHY IIaTy po-
oitauKaM; (1+ A+ &, ) vF ((Bui +w)/ p) — BApOOHUYI BUTPATH; A — HAKJIAJHi BHPOO-
HUY1 BUJATKH, k| — [IOAAaTOK Ha (POHA 3apoOITHOI IIaTH, &k, — MOAATOK Ha JOXIJ.

[BuAKICTH 3MIHM BUPOOHMYMX (POHJIIB vV MPONOPLIMHA KUIBKOCTI KyILje-
HUX Y1 IPOJIAaHUX X (POH/IIB:
dv
Z: va((V/pv):(ﬂlul+W)/p>a (3)
ne 6, — KoeiieHT iHepIiiHOCTI.
[IBuAKICTh 3MIHM B3SITUX BEKCEJIIBHUX KPEIUTIB w 3aJCKUTh Bl PI3HUII
MIK KUTBKICTIO BUPOOHHYMX (GOHAIB v/ p, (IPUBEAEHHUX JO IXHHOIO MOBHOTO Karli-
Tan03a0e3MeYeHHs) Ta HAsIBHUM KaIliTai03a0e3MeueHHsIM BUPOOHHUIITBA:
dw q q
= OuL (2095 [0/ m)1-+ K)o + p(L+ 2+ o F (B + W) p) [ p71), (4)
ne: 6, — xoedimieHT iHepiiHOCTI, L — QyHKIS, 0 OMUCY€E CXWIBHICTH Opatu
BEKCEJIbHI KPEAUTH 3aJIe’KHO BiJ] HA/UIMIIKY a00 HECTadl Kamitany i BUPOOHU-
uypx norped. Joganok zovwp,! B aprymenti ¢pyukuii L y gopmyimi (4) BigoOpaxkae
npUBEIEHUI 00CAT OCHOBHHX (DOHIIB, a APYTUN JOJAHOK B IIbOMY apryMEHTI — Ha-
SABHE KariTano3abe3nedeHHs. Pi3HUIS MK IMMU BETMYMHAMU BIUIMBAE HA CXWJIb-
HICTH OpaTH KpeauT.
[IBuAKICTh 3MIHM BHJIAHUX BEKCEIbHUX KPEIUTIB MPOMOPIINHUX PI3HUII

MDXK JJOXOJIJaMH B1J] BEKCEILHOI'O KPEAUTYBAHHS 1 JOX0AaMU BijJl BUPOOHUYOI JTisIb-
HOCTI:
dw )
0 O [ rw— (no/m) pQlatgio/ p)] ()
ne 6, — KoeimienT iHepIIHHOCTI.
IBUAKICTH 3MIHU LIIHK TOBapy p MPONOPLIMHA PI3HULI MK HOMUTOM Ha
HBOT'O Ta HOT'O MPOIIO3HITIEIO:

% = 0, 00 (axoto/ p) — nouvF (B +w)/ p) |, (6)

ne 6, — koediLieHT IHEpUIIHOCTI.
[IBUAKICTh 3MiHU CTABKH 32 BEKCEIIBHUN KPEIUT 4 TPOIOPIIIAHA PI3HUIL
M1 TIOTPEOOI0 Y KPEIUTI Ta CIPOMOXKHICTIO HOTO HAJaTH

d_“ = 9}, [zovpgl - [(”10/”1)(1 + K1)so + p(l+ A + Kz)vF(wlul + w)/p)] p’l] -

dt
02| (no/m)pQ e/ p)+ pOu((v/ ) : (Bun + w/ p)) - , (D
—(no/m) (1+#1) so = (1+ A+ &2 ) vF (B + w)/p)],

ne 6}, 07 — xoediieHTH HEPIIHHOCTI, SIKi IMITYIOTh BIUIUB BiAIIOBIAHO MOTPeOU B

KPEAMTI Ta MPOIO3HULIIT KPEIUTY Ha HOro BIJCOTKOBY CTaBKY. 3ayBaXMMO, 11O B PiB-
HsHHI (7) HE BpaxOBaHO KPEJUTYBaHHS 32 KOILUTH MONEPETHBO B3SITUX KPEIUTIB.
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PiBusuns (1-7) 3a mowaTkoBUX YMOB ul=uo(ty), ul=uto), v°=wt),

wl =wty), @°=alty), p°=pt), p=pit), 1°= u(ty) MarOTh €IUHHUI PO3B'SI30K.
J171s1 00UYMCIIeHHST BCHOTO PO3B'sI3Ky HEOOX1THO 3aCTOCYBATH YUCIOBI METOIH.

[Ilo6 po3KkpUTH 3aKOHOMIPHICTh BIUIMBY BEKCEIBLHUX BIJIHOCUH Ha JisIb-
HICTh MaJUX MIAMPUEMCTB 3 HEBUCOKOIO (DIHAHCOBOIO CIIPOMOXKHICTIO, PO3TIITHEMO
BrnacTuBOoCcTi Moxeni (1-7). PiBHsHHS (2-5) ONMCYIOTH CTaH BIIACHUKIB IiJI-
npueMcTB. [ 3pydHOCTI 3anuiieMo iX y MaTpUYHOMY BUTJISAL 1 TOJATKOBO Bpa-
XOBYEMO BHMAJKOBI 3MIHU BEJIUYUH Uy, V, W, @, CIIPUYUHEH] CIIOPATUIYHUMHU BiJI-

XWJICHHSMH JIOXOJIIB ¥ BUAATKIB, &,(f), 0OCATIB KYIUIEHUX (MPOJAHUX) BUPOOHHU-
qux (GOH/IB, KUIBKICTIO B3ATUX &,(f) 1 BUTAHUX BEKCEIbHUX KPEAUTIB &,(f):

(2] i Au(ula V, W, a))—Bu(l/ll, v, W, a))— _gu(t)_

du 1% . AV(UI,V, w, a))_Bv(ula vV, W, a)) n gu(t) (8)
dt | w| | A, v, w,) = By, v,wa) | | E0) |

o | | Ao, v, W, @) — By(u1,v, W, @) | | $ult) |

Je CHMBOJIaMH  A;(uy, v, w, @) Bi(uy, v, w,®) (i =u,v,w,®) MO3HAYCHO BIIIOBIIHO J0da-
HI ¥ BIJI'€MHI JOJJaHKU B IIPaBUX CTOPOHAX PiBHAHB (1-5). PiBHsHHS (8) — 1€ piB-
HsiHHA JlankeBeHa 4-ro nopsaKy, eKBiBaJIeHTHE piBHIHHIO Pokepa-Ilnanka

2
PO L L4) - B p) - G- ), ©9)
ne: x=u,v,w,w), p(x) — CTAaTUCTUYHUN PO3MOALI KIJILKOCTI BUPOOHUKIB (BJIACHU-
KiB M1IPUEMCTB) 3a BEJIMYMHAMU U,V W, ®; A= (Ay, Ay, Ay, A) ;
B=(B,, B, B,, B,)" . SKIO BeIMYMHU u,V,W,® CTATUCTUYHO HE3AJIEHKHI, TOJII
2(x) = pu) (V)W) P(®) , I€ Pus Pvs Pws Po — POSTOIUTH KITHKOCTI BUPOOHUKIB
BIJIMOB1THO JI0 3a0111aJ[PKEHb, (DOH/IIB, B3ITUX 1 BUJIJAHUX BEKCEITbHUMHU KPEIUTAMH.
Axmo cucremu (1-5) cramioHapHa, a BEIUYUHU U, V, W, @ — CTATUCTUYHO
HEe3JIeKHI, TOJII PO3MOILIN p; (I =u, v, w,®) BIIOMI 3 po3B'sa3Ky (9):

pi = PP exp(-V i(x)/G?); (i = u, v, w, ),

ne p? — koedillieHT HOPMYBaHHS; BEIUYUHY

Vi(x) = Jg [ 4i(x) — Bi(x)] dx

HA3UBAIOTh MOTEHIIAIOM. SIKIIO PIBHSIHHSA Ai(x)— Bi(x)=0 (i=u,v,w,®) MarOTh
OinbIe, HXK OAMH PO3B'SI30K, TOJI B cucTeMi (1-7) BUHMKAIOTh PIBHOBAXKHI CTINKI
CTaHW, B SKUX TOTeHuian V;=V,+V,+V, +V, Mae MiHIMyMHU, TIpUB'sI3aHl 10 JIO-
KaJIbHUX MIHIMyMIB OKpPEMHUX HOr0 T0JaHKIB.

VY pobortax [3, 4] nokazaHo, 1110 3MiHHA # (3a BIJMOBIIHUX 3HAYEHb Mapa-
MeTpiB GyHKUIN F, Q) IpUBOAUTH O BUHUKHEHHS 2 CTIMKUX cTaHiB (3a u>0). 3
EeMIIIPUYHUX CIOCTEPEKEHb B1IOMO, 110 BUPOOHMKH MAarOTh HEOJHAKOBUH 0OCAT
BUPOOHWYUX (OHIIB V, B3ATHX W 1 BUJIAaHUX KpeauTiB @ . Lle o3Havae, 1110 B €KOHO-
MiIll ICHYIOTh TPy BUPOOHHKIB, KOTPUM BIAMOBIIAIOTH P13HI MIHIMYMHM MTOTEHIII-
amiB. ToO6To norenmianu V,, V., V,, Takoxx MaroTh 2 a00 OLIbIIE JTOKATLHUX MIHIMY-
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MiB. SIKm1o0 Bci moteHmianu V; (i =u,v, w,®) MatoTh 2 MiHIMyMH, TOJl1 3arajibHa KiJib-
KiCTB JIOKJILHUX MiHIMYMiB MoTeHIiany V(x) piBHa k =2*. KinbKicTh Takux MiHi-

MyMIB MOXK€ OyTH OUTBIIIOIO — II€ 3aJICKUTh BiJl ocobnuBocten ¢yukmiit F, O, O,
L. Kpim TOT0, BEKCENIbHI BIIHOCHHU JIOMYCKAIOTh Mepeaady "Bil'€eMHOTO KpeauTty"
(6opry), 1m0 MOJABOIOE KUIBKICTh PO3MIHHOCTEH JWHAMIYHOI MOJEII 3a 3MIHHHUMH
w, @, X04 B Mozei (1-5) 11e He BpaxoBaHO.

KoxeH 13 JIokanbHUX MIHIMYMIB V(x) BioOpakae CTIMKHANA €KOHOMIYHHIA

ctaH. [cHyBaHHS 1ILOTO CTaHy MOB'SI3aHE 3 PIBHOBAroK MIXK JI0XOJIaMH 1 BUJIaTKaMU
HiIPUEMCTBA, PIBHOBArol0 M po3MipoM BHpOOHMYMX (DOHIIB 1 KamiTany, piBHO-
Baroro Mik KUIbKICTIO BUJIaHUX (B3ATHX) KPEAMUTIB Ta iX JOXIIHICTIO (CIIPOMOXKHIC-
TIO iX IOBEPTATH).

Orxe, B cuctemi (1-7) BUHHKAIOTh CTAOUIbHI CTAHU, B IKMX BPIBHOBAYXKEHO
KamiTana, GOoHAM, BEKCEJbHI MAacUBU 1 aKTUBU. MyJIbTUCTAOUIbHICTh €KOHOMIYHOI
cuctemu (1-7) B mpocTopi Ha3BaHUX 3MIHHUX CTaHy PO3KPUBAE BAXKIMBY E€KOHO-
MIYHY 3aKOHOMIPHICTh: Y CUCTEMI MajuX BHPOOHHKIB 3 BEKCEIbHUMH BiJIHOCHHA-
MU ICHYIOTb CTIMKi €EKOHOMIYHI CTaHU, SIK1 pO3MIILIE€HI BIAIHOCHO OJIU3BKO B MPOCTO-
p1 Kamitaiy, QOH/IIB, BEKCEIbHUX IMACHBIB 1 aKTHBIB.

Taka MyJabTUCTaOUIBHICTH MPOSBISETHCS B (MOXIMBOMY) ICHYBaHHI HU3KHU
€KOHOMIYHHUX TPYyH: BUPOOHUKH, KI O€pyTh BEKCENIbHI KPEIUTH ISl KYIIBI1 BU-
POOHMYMX pecypciB; BUPOOHUKH, SKi JAIOTh KPESIUTH JJIS IIbOT0; BUPOOHUKH, SKi
OepyTh (Z1at0Th) BEKCEIbHI KPEAUTH IS KYITIBJI BUPOOHUYUX (OHIIB; BUPOOHUKH,
AKi TiepearoTh (mepebuparots) 0opru 3a BUPOOHUYI pecypcH (PoHaM); BUPOOHU-
KU, K1 KyIyIOTb (MIpoaarTh) GoHaM 1715 30aJaHCyBaHHS IXHBOTO 00CSTY 3 KaIliTa-
J0oM abo 15 30aaHCyBaHHS KamiTaly 3 BeKCEJIbHUMU MacCuBaMU (aKTUBaMU).

3po3yMmisio, IO 11l TPYNH BIOPSAKOBAHI 32 SIKICHOIO OI[IHKOIO iXHbOI €KOHO-
MIYHOI e(PeKTHUBHOCTI. AK€ BOHHU IOB'SI3aH1 3 TIEI0 YW 1HIIOK KOMEPIIHHOI yC-
ninHIcTIo. BifgTak, nepexig 3 0IHOrO CTaHy, MEHII €()eKTUBHOrO, B 1HIIHMA, OLTbII
e(heKTUBHUH, 32 OJHIECIO 3 HA3BaHUX 3MIHHUX (Kamitana, (OHIAN, aKTUBH, TTACUBHU)
BiJiOBiAa€ "cXoauHIl pocTy". BaKIIMBICTh BEKCEIBHUX BITHOCUH Y TOMY, IO BO-
HU MPUBOJATH 10 3HAYHOTO 30UIBIICHHS KUIBKOCTI OJIM3bKUX CTIMKUX CTaHIB, 1110
MOJIETIIYE TIEPEXi] MK HUMHU.

ToMy akTMBHE BUKOPHUCTAHHS BEKCEJIIbHUX KPEJUTIB, B yMOBaX HU3bKOI (i-
HaHCOBOI CIIPOMOXHOCT1 BUPOOHUKIB, CTBOPIOE YMOBH ISl TIOJIETILIEHHS TIEPEXOLY
OKpeMHX MIIMPUEMCTB Y CTaHHW 3 BHUINUMH MOKa3HUKaMH MPOIYyKTUBHOCTI. Kpim
TOTO, 32 YMOB CIaay MPOAYKTUBHOCTI, HAABHICTh OJIM3BKOTO, ACIIO MEHII IPOIYK-
TUBHOI'O CTaHy 3ario0irae 00BaJIbHOMY ii 3HM)KEHHIO. AJIKE TaKUil criaj MOXKe IpH-
MUHUTHUCS B OKOJII OJIM3BKOTO0 MIHIMYMY TOTEHIIANTy, 110 O3HAYA€ JIUIIE YaCTKOBE
NOTIPIIEHHS! €KOHOMIYHOI JisSJIbHOCTI BUPOOHUKA.

VYTim, BUKOPUCTaHHS Ha3BaHUX MEPEBAr B3a€EMHOTO BEKCEIHHOTO KPEAUTY-
BaHHsI BUPOOHHUKIB MOB'sI3aH1 3 IHIIMMHU TPYAHOLIAMU — JOTPUMAHHSAM 3000B's13aHb
MDK y9aCHHUKaMHU BEKCEIHHUX BIHOCHH, BIIMOBOIO BiJl TIHROBUX 1 HE3aKOHHUX (Di-
HAHCOBHX OIIepalliil, MiABUIICHHSM PiBHSI OCBITH B I[ill rajgy3i, HOKpaIIeHHsIM Aep-
’KABHOT'O PEryJIIOBaHHS BEKCEIbHUX BIAHOCHH. Lle morpebye monepenHboro Bij-
HOBJICHHS BTPAuCHO1 KyJIbTYPH BEKCEIIbHUX BiIHOCHH.
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byak JI.M., /lanuniok JI.B., Coxonoeckasa A.H, Ilayuok B.K. MoaejbHoOe
pPacKpbITHE MYJbTHUCTAOMJILHOCTH JKOHOMHKH B MoJie KanmuTaja, (OHIOB,
BeKCEeJbHbIX MACCHBOB M AKTHBOB KaK BO3MOKHOI0 (pOHA CTYNeHYATOro

yJIy4llIeHUs €é MPOAYKTUBHOCTH
Ha ocHoBaHMM MaTeMaTH4YeCKOW MOJAETH 3KOHOMHKH TOKa3aHO, YTO aKTHUBHBIM BEK-
CEJIbHBIM OOMEH MEXIy MPOU3BOJUTENSIMU C HEBBICOKUM (DHHAHCOBBHIM OOecreueHUueM
NPUBOJUT K BOSHUKHOBEHUIO MHOTHX CTAOMJIBHBIX COCTOSHHUH. J[MHaMIYeCcKHe Mepexo/bl ¢
OJIHUX TaKUX COCTOSIHUN C HU3IICH MPOTYKTUBHOCTHIO B APYTHE COCTOSIHUS C BBICIIEH MPO-
JTYKTUBHOCTBIO COCTABJISIIOT BO3MOXKHOE CTYIIEHYaTOE YCOBEPLUICHCTBOBAHNE SKOHOMHUKH.
Knioueesvie cnosa: maremMatuueckasi MOJI€Nb, MyJIbTUCTAOUIIBHOCTb, BEKCEJIb.

Buyak L.M., Danylyuk L.V., Sokolovska O.l., Pauchok V.K. Model de-
monstration multystabile economy in the field of capital, funds, assets and li-
abilities of the bill as a possible background for the stepwise reconstruction of
its performance

Based on mathematical models of the economy show that the active exchange of bills

between producers with low financial capacity of many results in a stable condition. Dyna-
mic transitions from one of these states with lower productivity in other states with higher
productivity is possible step improving economy.

Keywords: mathematical model, multy-stability, bill.
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KOPEJIALIAHI OPTOIOHAJIBHI CUCTEMM Y 3AJTAUAX
OBPOBJIEHHA I'EO®PIBUYHUX CUT'HAJIIB

Po3risHyTO METONl KOPENSAIiHHOTO OPTOTOHAIBHOTO 00pOOIeHHS Te0(i3HUHUX CHUT-
HaJIIB JUIA TiJBUILEHHS iH(popMaTHBHOCTi pe3yanaTiB 00pOOJICHHS CEHCMIUYHUX JaHUX.
Hagenerno pesynbrarTy MOPIBHSUIEHOTO aHANi3y ()YHKIIOHYBAHHS KOPEJSLIAHOI cHCTEMH
00po0OeHHs 3 OPTOTOHATbHAMHU ¢iIbTpaMu 1 3a IXHBOT BII[CYTHOCTI O6uncneno XapakTe-
PUCTUKH Ha BUXOJ1 KOpEJALINHOI cucTeMH 3a Aii Ha ii BXiJJ MOHOIapMOHIYHUX 1 moJirap-
MOHIYHHMX CUTHAJIIB, SIK TECTOBUX CUTHAJIIB.

Knwuosi cnoea: reodiznuHi CUTHANIM, CEUCMIUHI CUTHAIIM, KOpelsiiiiHne o0pobiieH-
HSl, OPTOTOHATIBHUN (DLIBT.

IMocTanoBka npodaemu. O6podaeHHs reodiznunoi iH(opMalii € OCHOB-
HUM €TaroM aHajli3y eKCIIEpMMEHTAJbHUX JIaHUX Ha BCIX eTarax BUKOPUCTaHHS
reodizuuHux cucreM oOpoOieHHs1 curHamiB [1-3]. Ctatuctuyne oOpoOIeHHS Te-
0(13MYHUX CUTHAJIB 3aCTOCOBYIOTH SIK JUIsl MATEMAaTHYHOI'O MOJIENIIOBAaHHS T'€0J10-
rYHUX 00'€KTIB 1 MPOILIECIB, TaK 1 JUIsi 0OpOOJIEHHS Pe3y/bTaTiB BUMIPIOBaHb pe-
aJIbHUX reo(13MYHUX curHaiiB. Bukopucranus mBuakoaitounx EOM y ckiani re-
0pI3UYHUX CUCTEM 3YMOBJICHE MOIIMPEHHSAM HU(PPOBOro oOpoOsIeHHS Teodi3ud-
HHUX CUTHAJIIB, IK OJTHOTO 3 METOIIB JOCJIJPKEHb.
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