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JAAHAMIYHI IPOLHECH Y BIJIKPUTUX EKOHOMIYHUX CUCTEMAX

PosrnsHyTO 3B’s13aHYy CXeMy PO3BHUTKY AWHAMIYHHUX MPOIECIB y BIAKPUTHX €KOHOMIYHMX CHCTEMax 3a BH3HAYe-
HOIO i€papxi€ro, MaTeMaTHYHO JUHAMIYHA MOJEINb IPEACTaBIAETHCS CUCTEMOO TudepeHiinuX piBHsIHb. HaBene-
HUH TIPUKJIAJI KOJIMBaHb aKTHBHUX 3aC00IB Y BIIKPHUTIH BiJOKPEMIICHIH CHCTEMI.

PaccMoTpeHO CBSI3aHHYIO CXEMY pa3BUTHs AWHAMMYECKHX MPOIIECCOB B OTKPBITBIX 3KOHOMHUYECKHX CHCTEMax
IIpU ONpeAeTICHHON HepapXuyeckoi 3aBUCHUMOCTH, MaTeMaTHYeCKH AUHAMHUYECKast MOJIENb OMMCHIBAETCS] CUCTEMOM
middepenumaneHbIX ypaBHeHui. [lpuBeneH npuMep kojieOaHWiT aKTHBHBIX CPEACTB B OTKPBITOH 000COOIEHHON

CUCTEME.

It is considered the concerned scheme of development of the dynamic processes in the opened economic systems
at the certain hierarchical dependence, at the mathematics this dynamic process is describing as a system of the dif-
ferentiable equations. There is an example of variations of the active resources at the opened isolated system.

Beryn

AHaJi3 eKOHOMIYHOI JisSIIBHOCTI OKpEMUX IIiji-
MPUEMCTB Pi3HUX (GOPM BIACHOCTI Y TOMY YHCIHI i
3aNli3HWYHOI Tally3i MOKa3ye, Mo iX (YHKIIOHY-
BaHHS BiIOyBa€THCS 32 CKIAQAHUMHU 3aKOHAMH CTO-
XaCTHYHOI JUHAMIKH, SIKI € HEBiJ €MHOIO0 YacTH-
HOIO TTOBE/IHKH 3arallbHOI €KOHOMIYHOi CHUCTEMHU.
Ile obymoBmeHO (hOpC-MaKOPHUMH OOCTaBHHAMH
Ta BHUIAJKOBUMHU XapaKTCPUCTUKAMU B3aEMOJIIN
MiX €JIeMEHTaMH CHUCTEMH, TOILIO0. 3PO3yMiNo, II0
CTOXacTUYHAa TOBEJiHKa Oynb SIKOi €KOHOMIYHO1
CHCTEMH TIOB’s3aHa 3 KPUTHYHUMHU a00 0COOJINBH-
MU CTaHaMHU, B SIKHX MOKE OIMMMHUTHCS CUCTEMa ITiJ|
BIUTMBOM 3OBHIIIHIX Ta BHYTPIIIHIX YAHHUKIB —
mapameTpiB. Hampwuxiram, 3miHa mMOJaTKOBOTO Ha-
BaHTAXXCHHS HA BHUPOOHWYI IMiJIPUEMCTBA, 3MiHA
CTaBOK KPEAWTYBAHHsI I BITYU3HSIHUX PE3UICH-
TiB, @ TAaKOXX 1HIIN 3MiHM BHYTPIITHIX Ta 30BHIIIHIX
YUHHUKIB CUCTEMU MOXKYTh MPU3BECTH 10 KPUTH-
YHOTO CTaHy — €KOHOMIYHOI JOIIBHOCTI iCHYBaH-
Hsl BUPOOHUIITB 200 MPHU3BECTH J0 CYTTEBOTO 3PO-
CTaHHS CKOHOMIYHUX MOKA3HHKIB PE3UICHTIB. AJe
peryJyispHa MoBe/IiHKa MapaMeTPiB CUCTEMH TaKOK
MOXK€ TPU3BOJUTH JO0 HEPETYISPHOI TOBEIiHKH
cuctem [1]. Tomy npu 3MiHaX YUHHUKIB €KOHOMi-
YHI CUCTEMH ii CJIiJ] PO3TJISIATH SIK IMapaMeTPHUHE
CIMEMCTBO 3 MO3MINH CTIHKOCTI KOJUBAHHS, XaoCy
Ta iHIIe, TOOTO MOCTi/KYBAaTH iX MOBEHIHKY Ha-
BKOJIO KPHTHYHUX CTaHiB abo IOCTIKyBaTH CTPY-
KTYpHY CTIMKICTh MOBEIIHKH CHCTEM 3a iX IITYYHO
CTBOPEHUMH MOJIEIISIMU B 3aJISKHOCTI Bifl 3MiH Ia-
paMeTpiB CUCTEMH.

Bimomo, 110 quHaMiKa PO3BUTKY SKOHOMIYHHX
CHUCTEM, CYIPOBOJIKYETHCS KOPOTKAMH IIHKIAMHU
KOJIMBaHHs, TpuBajicTio 7—11 pokiB, Ta riodanb-
vy mmkotamu M. JI. Konapar’eBa, TpuBaiicTio

48-55 pokiB. BuHrKkae nuTaHHS iICHYBaHHS [IUKITiB
KOJIMBaHHS B OKPEMHX 4YacTKOBO 130JbOBAHHUX
SKOHOMIYHHX MiJCUCTEMaX: MiAMPUEMCTBAX, Taly-
351X, (pipmax Tomro. Ha mo3utuBHY BignoBine Bin-
HOCHO I[LOTO THTaHHS HaM BKa3ylOTh paHille BU-
KOHAaHI JOCHI/DKEHHS PO B3aEMOJII0 €IIEMEHTIB
CHUCTEMH 3a JIBOMIPHOIO HEIHIHHOW MmapamMeTpud-
HOIO MOJEIUTI0 €KOHOMIYHOI muHamiku [2]. 3a 1mu-
MU JOCTIKCHHSIMH 3’sICOBAHO iCHYBaHHS TicTepe-
3MCHUX KOJIUBaHb MIX €IIEMEHTaAMH €KOHOMIYHHMX
MiZICHCTEM, IO 1 J1a€ MOXIJIMBICTH 3pOOUTH BifIIO-
BimHe mpuITyIieHHs. HaBeneHi HK4Ye pe3yibTaTh
JIOCTIDKEHh YacTKOBO PO3IIISIHYTO B JOMOBILISIX
koHbepeHtii [3].

MoaenoBaHHs TUHAMIKH
BiZlOKpeMJIeHOT eKOHOMIYHOT CHCTEMHU

PosrnsHeMo nesikuii 00’€KT 3arajibHOI €KOHO-
MIgHOI CHCTEMH Jep>KaBH: IiIIPUEMCTBO, TaIy3b,
Tomo. Ha meit 00’ekt OymeMo AMBHUTHCS, SK Ha
BIIOKPEMJICHY €KOHOMIYHY MiACHCTEMYy S, sKa
OB’ si3aHa Yepe3 CBOT BEKTOpH BXoAiB Q i BUXOmiB
W 3 iHmmMu 00’ekTaMu 3arajpHOi cucTeMu. B
CBOIO 4Yepry IMiJICUCTeMa S, SK OUIMH SIIMK CKIla-
JAaeThesl 3 MiAPO3ALTB {S,,S,,...,S,} — 3B’SA3aHUX
eneMeHTiB. B 3aram 3B’sA3KOBicTh y cucTemi S
MOXXe OyTH IOCHTHh BEIHUKOIO 1 CKIIATHOIO, TOMY
nojanbiie  «0E3CHCTEMHE» MOJICIIIOBAHHS  Ha
3B’S3KaX CHUCTEMH MPUBEAC TAKOX 0 CKIAIHHUX
Mozened. CHpoIneHHsS 3B’SI3KOBOCTI Y CHCTEMIi
MOJKHA JOCSTTH 3aBISKA HABEACHHIO IEBHOTO II0-
psAAKy To 3B’s3kax. [l 1BOTO CKOPUCTYEMOCS
iepapXivHOIO MiATIOPSIIKOBAHICTIO €IEMEHTIB S; 3a
JISSIKOI0 03HAaKOK ab0 MeToro. KpiM Toro BBeIeHHS
o3Haku (MeTn) P mpusBoje A0 HampsSMKY AOCHi-

235



JOKCHHSI CUCTEMHU, HAIPHUKIIAN, JJIS iANPUEMCTBA!
BUpOOHMYA, iHAHCOBA 200 iHII BUIN AisUTEHOCTI.

Tenep MaeEMO MOXJIMBICTH MEPEUTH 10 MOOY-
JOBH €KOHOMIKO-MaTeMaTHuHoi Mozeni M, 3a

obpanoro o3Hakor P . Kinac nuHamivaMx Mopjeneit
JIOCUTH IMTUPOKHH 1 HA TaHWH MOMEHT HOTO CKITaj-
HO OXOIIUTH, aJi¢ JIOCUTh TOIIMPEH] B I[bOMY KJIaci
MIPOCTI /ISt 3aCTOCYBaHH MaTpU4IHI MojieNi (IUBU-
cs1, Hanpukiag, podoty [1]). ¥V cBoix mocmimkeH-
HSAX MU OyJIeMO 3aCTOCOBYBATH 1HIIUH IMiIXiI.
Hexaif enementn cucteMu S 1 3B’SI3KH MK
HUMH 1€papXiqHO MiANOPSAKOBaHI 3a o3Hakow P
TaK, 10 MOJENI OPIEHTOBAaHWX 3B’S3KIB BU3HAUa-
IOThCSA  JICIKMMH  HEMEPepPBHUMHU  (DYHKINISMU
®;(S;,S;) . Hami mpurycTumo, o MiApO3ALIM S
CHCTEMH S XapakTepHU3yIOThCS MEBHUMH SKOHOMi-

YHMMH [TOKa3HUKaMH [}, 3SMIHHUMH B 4aci, 1 MoJeni

®;;(S;,S;) BU3HAYAIOTH IHTEHCHBHICTH 3MiH IIOKa3-

HUKIB I . Tozi B cuctemMi S BiITBOPIOETHCS AMHAMI-
YHUH TIPOLIEC PO3MOBCIO/UKEHHS 30ypeHb MOKa3HU-
kiB I (t) 3a BuOpaHoto iepapxiero. Tak sk MOKa3HUK
eJIeMeHTa S, B MOMEHT 4dacy t+ At 3amexuts Bin
3Ha4YeHHS IIOTO K ITOKAa3HWKa B TONEpEeIHid Mo-
MEHT 4acy 1 TaKOXK 3aJIeKUTh BiJl IHTEHCHBHOCTEH Ha
3B’SI3KaX 3 CyMDKHUMH €IEeMEHTaMH iepapXii, TOMy

Hpolec 3MiH MOKa3HUKa I, €lNeMeHTy S; Ha Jaci At

MOJKHa 3aImMcaTi HaCTYITHUM YMHOM:

ri(t+At):ri(t)+i(Pji(sj’si)Zj(t)At, L)

i=12,..,m

me z;(t) — dyHKuUis, AKA BPAXOBYE 3MIHHM IOKa3-

HHKa rJ- Ha CYMIXKHOMY OO Si CJIICMCHT1 Sj; pu-

yoMy Ti 3HAYEHHS, 3aJEKHOCTI BiJl YMOB, MOXE
OyTH Bif’€MHUM 200 JOJATHIM.

Bin xBanTOBaHOI y yaci mozemi (1) MoxHa rre-
peiitu, npuAt -0, no mozeni M, posnoscro-

JDKeHHsT 30ypeHb mokasHukiB [ (t), i=1,2,..m
CHUCTEMHU S
dr & .
_:Z(Pji(sjasi)zj(t)a i=12,...m.  (2)
dt 3

Hanpuknan, mist ABOpsIHOT TPHOXPIBHEBOT i€-
papxivyHOi CHCTEeMHM BHU3HAYEHOI Ha elleMeHTax
{s,,S,,5;,5,,Ss}, SIKI PO3HECEHI MO TPHOX PIBHAX:
JI0 HEpILIOro piBHA S,, S, ; A0 APYToro piBHA S,, S,
Ta JI0 TPEThOTO PIBHAS, 1 MIX, SIKUMH MAarOThCS

3B’S3KH 3 1HTEHCHUBHOCTSIMM (Pji 3a CXEMOI0 30-
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OpakeHOI0 Ha puc. 1, MOXXKHA OTPUMAaTH HACTYIHY
JUHAMIYHY MOJIEJIb:

dr,

d_I;:Q(t)""(Bl _(P21)22 +(OL1 _(P31)Z3 +
+B,2, +a,z,

dr.

d_t2: My —BZ, — 94,2, — 95,25,

dr,

ot = (P13 — 073 — Py3Z, — P53 Zs, 3)
dr,

E: My (Pyy + D3 +045) —B,)Z, —
—0g,Zs — (1-B,)W,,

dr,

E:(pz(q’sz Q53+ 054) — 0, )Z5 —

-2, —(1—a,)W,.

Puc. 1. HeminiiiHa iepapxigaa cxema
MIDKEJIEMEHTHHUX 3B’ I3KIB

e mo3Hauku meTens Ha puc. | BKa3zylOTh Ha
JIeSIKy TIBUJIKICTh MEPEepOOKH iIHTCHCUBHOCTEH Biji-
MOBIIHUMU €JIEMEHTAMH CUCTEMH, a Koe(]ilieHTH
a,,a, <1 i B,,B, <1 BU3HAYAIOTH YaCTKU BIITOKY

3HAYECHb MTOKA3HUKIB r, .

BBogsun y Bupasu (3) pizHi Mmogudikarii iHTe-
HCHBHOCTEH 3B’S3KiB ¢ 1 30ypeHb Z MOXHa
OTpHMAaTH PI3HOMAHITHI MOJeli TIOBEiHKUA CHCTe-
MH. 3po3yMiso, 110 MPH 3HAYEHHSIX YaCTOK BiITO-
Ky o, =, =1 Buxogu W,W, 3 cucremn HeMOXk-
nuBi. OTKe MaEMO 3aMKHEHY CHUCTEMY.

Juckperna mojenb moBeAinku cucremu (1) no-
3BOJIsIE, HANPHKIIAJ, BUKOHATH JOCITIDKEHHS IPO-
1ecy 30ypeHHs B Oy/b KMl MOMEHT 4Yacy IpH Bi-
JOMHX NOYaTKOBUX 3HAUYEHHAX MOKa3HUKIB [ (0) 1

30ypenb Z;(0). Tak, sAKuIO iHTEHCHBHOCTI @; 3a-

AaTH TOCTIHHMMH €IEMEHTaMU  @; = @; JEsKOi



Matpuui A, To AOCHiAUTH 30ypeHHsI y CHCTeMi B
LI MOMEHTH 4acy MOXHa 3a JIOTIOMOTOI0 MaTpu-
qHOro mizgxoay [1], 3a sskuM mpoliec, MO MOYHHA-
€TBCS 3 EIEMEHTY S, PO3BUBAETHCA 3a (opMyIaMu:

2,(t)= (A);:

o @)
L) =r0)+(E+> A,
k=1
ne A'— Matpuus B crymini t, a (A');— ii ere-
MEHT ();; .
Sxmo x Bimomi ¢yHKIII IHTEHCUBHOCTEH

3B’s13kiB @(t) 1 30ypens z(t), To mporec 30ypeHHs
B CHCTEMi MOXXHa JOCIIMTH 3a pe3yjbTaTaMu
po3B’sa3ky 3amadi Komri s 3BuvaiiHux audepen-
MIHHUX PiBHSIHE (2).

3BepHEMOCS Terep 0 MHUTaHHS CTIMKOCTI Io-
BEIIHKM €KOHOMIYHMX CHCTEM. B3aram mnuTaHHA
CTIHKOCTI AWHAMIYHHUX CHCTEM ITOB’SI3YIOETHCS 3i
cTilikicTio 3a JIamyHoBUM [4], TOOTO ITOCIIKYIOThH
MOBEMIIHKY CHUCTEMH B 4Yaci Iijl BIUTHBOM MaJHX
3MIH OYaTKOBUX 3HA4Y€Hb ITOKA3HHUKIB €JIEMEHTIB
cucTeMH. AJle Mayi 3MiHM IIOKa3HHKIB CBig4aThb
PO JIeSKYy «CTaOLIbHICTB» B CHUCTEMI 1 HE JAIOTh
rapantii TOro, Mo E€KOHOMIiYHA CHUCTEMa B CBOTi
CTabUTEHOCTI HE Jocsaria ACSIKOT KPUTHIHOI MEXI,
3a KO0, MOJKJIMBO, BOHA HECTIPOMOXKHA (YHKI[IO-
HyBaTH B 3araii. ToMmy BBeIeMO JesiKi HEOOXiaHI
JUIS TIOQJIBIIION0 BU3HAYEHHS.

Busnauenns 1. /[uHamiuHy MOBEIIHKY C€KOHO-
MIYHOI CHCTEMH, 3a SIKOIO €KOHOMIYHUN MOKA3HUK
>0 crae MEHIIMM, HIX HOro KPUTUYHE 3HAUCH-

Hs (Mexa) I’Ha3BeMO GAHKPYTCTBOM CHCTEMH S

3a IIUM TTOKa3HUKOM.
Busnauenns 2. CucteMy S Ha3BeMoO 30aHKDY-
TIJIO0, SIKIIO 11 MOBEIHKA HpPU3BENE 10 OaHKPYTC-

TBa CUCTEMHU 32 BciMma 11 OKa3HuKaMu I, , i=1,m.

3po3ymisio, 1mo0 HE JIONMYyCTHTH OaHKPYTCTBa
CHCTEMH HeoOX1aHO 100 T moBeaiHKa HE BUXOIH-
na 3a Mexi obnacti I, >r’>0 Mesxka miei o6aacti

L=

. BH3HA4a€ MeXy OaHKpyTCTBa CHCTEMH S .

TakuMm YUHOM JUHAMIYHUN MPOLEC MOBEAIHKU CH-
cTeMu B Mexax obnmacti D={r;r >r’ i=1,m}
BIJIIOBiIAa€ CTIMKOCTI cuctemMu S 3a Jlarpamkewm.
ToMy AOWINBHO AOCIIIKYBaTH MPOIEC PO3MOBCIO-
JOKeHHsI 30ypeHb B €KOHOMIYHHX CHCTEMax IpH
TaKUX 3HAYCHHSAX MapaMeTPiB CUCTEMH, KOTpi O He
MIPU3BOIMIIA IO BUXOY 3HAYCHD ii MMOKa3HUKIB HA
MexKy OaHKpyTCTBa abo JOCIHIKyBaTH BILIMB 3HA-
YeHb MapaMeTpiB CUCTEMH Ha MPOIEC BUXOIY CHC-
TeMH Ha MeXy OaHkpyTcTtBa. OUYeBHIHO, TOCII-

JOKCHHS CUCTEM 3a JPYyIrUuM BapiaHTOM nepeﬂ6aqae

TonepeiHe 3HAHHS MOKA3HUKIB GaHKpyTCTBA I,

Ilepeitnemo Temnep 10 PO3TAYy KOHKPETHOIO
MPUKIIAAY 1 PO3MIITHEMO HOTro 3a 3amporoHOBaHOK
CXEMOI0 JIOCIIPKEHb TUHAMIYHUX TPOIIECIB B €KO-
HOMIYHIH CHUCTEMI.

JInHamika aKkTHBHHUX 3aC00iB
y BualJIeHiii cucremi

PosrnsiHeMo mpocTy TUHAMIKYy aKTHBHHX 3acO-
0iB y nesKiil BimOKpeMIIeHiH cuctemi S, sika ckiia-
JIA€THCS 3 TPHOX €NIEMEHTIB {S,S,,S, } , HAPUKIIA/:
S, — AKTHBHI 3aco0Hu,S,— pecypc 1 S,— aKTUBHI
onepariii. [lpumycTumo, 1m0 3B’SI3KH MiXK €JIEMEH-
TaMU CHCTEMH JiHIWHI 1 TIPEICTaBIAIOTHCA OJIHO-
PSATHOIO TPHOXPIBHEBOIO 1€EPAPXITHOIO CXEMOIO, SIK
nokazano Ha puc. 2. [lepenbauaerncs, Mo eKOHO-
MiYHA CHCTeMa S IHBECTY€ThCSI 3 MOCTIHHOIO iH-
TeHCUBHICTIO Q 1 Bi0ip akTUBHUX 3acO0iB i3 cHC-

TemHu BifiOyBaeThcs 3 iHTeHCUBHICTIO W .

&
8 8+ A

b

Rz

Puc. 2. IepapxiyHa cxemMa akTUBHHX 3aC0O0iB.

v

3po3ymino, mo cxema 300paxkeHa Ha pHUC.2 €
YaCTKOBHM BHIMAJKOM CXEMH MPEACTABICHOI Ha
puc.l, me nmns HAMIOTO BWITAIKY IHTCHCHBHICTH
3MiH TOKa3HUKIB aKTHBIB BU3HAYCHO HACTYITHUM

YUHOM @) = @,,(F,), ©,, =@, () 1 30ypeHHs BU-

3HaueHI Ha eNleMeHTax S, Ta S, 3ajaHi K

z,=r(), z,=r,(t), a BeuuuHU M;,M, € Koedi-
[i€EHTaMH TIEPEepOOKH TIOTOKIB aKTHBIB BiIOBiJI-
HAMH eJIeMeHTaMHu cucTeMu. OOepHEHHI 3B'I30K
Ha CXEMi puc. 2 BKa3ye Ha BUBEJICHY YaCTKy aKTH-
BiB, sIKa MOBEPTAETHCS B OOIT CUCTEMH.

SAxmio depe3 o <1 MO3HAYUTH JIOIIO aKTHBIB B
000pOTI CHCTEMH, TOJI YacTKa IPOIIOBUX KOIITIB,
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IO BHJIYYaIOThCS i3 00iry Moxke OyTH MizpaxoBa-
Ha 32 GOPMYJIIOH0:

W =(1—0L)(ﬁ1r1 +B2r2) .

Junamiuny Mozens (3) 3a cxeMoro puc. 2 Te-
Hep MOXKIIMBO MEPENHCaTH HACTYITHUM YHHOM:

dry
dt
dr
d—tl=(’m(l>m =Bn -0, Q)
dr

d_t2 =(M,9, — BN

=Q -, +aB,r +B,1,),

[lomepenniii anamiz mopem (5) mokasye, M0
cucreMa S HelniHiiiHa (IHTEHCHBHOCTI @ 3aJeXaTb
BiJl TPOILIOBHX MOKA3HUKIB I ) 1 3aMKHEHA MPU 3Ha-
YeHHAX mapamerpis m, =1, =1, f,=0,=1,
a=1; W=0, Q=0. Ilpu 3HaueHHAX apamMeTpiB
n,.M, <1,71a B,,f,<110<a<1 cucrema 3a puc.
2 BiIKpuTAa.

Y TpBOXMIpHOMY TIPOCTOPI ITOKA3HUKIB
(r,,r,,r,) BiOKpHUTa cuCTEMa 3a MOJEILIIO (5)
Mae 1Bi Touku pisHosaru (I),1',1,) i
(r},r?,r}), s SIKuX: ) — 3HAXOIUThCS 3a
PO3B’S3KOM PiBHSIHHS

n_B
(pm(ro )= —
Hi
ar‘llz—Qn' ,in=0;
BI (1 - Owll)

I,/ — 3aI0BOJIbHSIE HACTYITHOMY PiBHSHHIO:

2 Q+ ap,r’

P (ro )= >
(I—oanm,)r,

I’ — € po3B’A3KOM PiBHAHHS @, (") = By 1 ocTaH-

2
HE 3HAYCHHA —

2_ My Qn, + (an,(1-n,) - I)Blrlz

rr=-"2

: .
Bz 1—0”]1112

Junamiuna cucrema (5) BU3HAa4YCHA HE MEHIIE
SK B II'SITAMIPHOMY TIapaMETPUYHOMY CIMEHCTBI U
il moBemiHKAa CYTTEBO 3AJICKUTH Bil 3HAYCHb ITUX
napameTpiB, Tak NMPH IHTEHCUBHOCTI ¢, MEHIIIH
3a BigHOwWeHHs f3,/1, aKTUBHI omepauii B cuctemi
3HIDKYIOTBCS.
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Jns moAanplioro MapaMeTpUYHOrO aHalizy
MOBEIIHKH CHCTEMH BHKOHAEMO MAESKi MEepeTBO-
penns B Mmogieni (5).

Tomy BBeneMO Taki MO3HAYCHHS:

I f .r
Pt=1, _0B2 =X, _le =Yy 1_2B2 =7
Q Q Q
Toni cucrtema (5) B HOBUX MMO3HAYCHHSIX MpUAME
BUTTIALL

dx [0)
—=l+az- (=2 -pa)y,
e (Bz no)y
dy 0 o
— ==L -py-—2z, (6)
dr 1 Bz Bz
dz 0,
=, 2L -1z
e M, B, )
ne p=/p,.

Puc. 3. [Iporiec KonMMBaHb B 3aMKHEHIH CHCTEMI.

Ham cucrema (6) mociimkyBanacs YHUCEIHHO,
KOJH IHTGHCHBHOCTI TOKa3HUKIB X 1 Y 3a;aHi

EKCITOHEHIIHHO—CTa01Ti3yrounMu QyHKITisAMHE [2].

3okpema ix BUOpaHO y TAKOMY BUTIISII
Po _ga+ ax+a,x)e ™ +1);
2

% =c((b+by+hy’ +by’)e™ +1).

2

Puc. 4. [Ipouec ycraneHux KOJIUBaHb.



Hasenemo nesiki cuieHapii pe3ybTariB TOCTIKEHb
3a mozemtio (5). Ha puc.3 HaBeneHa nukiIidHa Mo-
BeJliHKa (ha30BOi TPAEKTOPIi 3aMKHEHOT CUCTEMHU
npu d =5, a=-1,¢c=18,b=-1,b =30=y=11
a, =a, =b, =b, =0; 3a sKOIO MaeMO 3pocTaHHA
aKTHBIB TI0 pecypcax i akTHBHAM OTIEPAITisiM.

Puc. 5. Ycraneni konuBaHHS 110 MMOKa3HUKaxX X, Y .

Ha puc.4 i puc. 5 HaBeZieHO AWHAMIKY TTOBEIiH-
K YacTKOBO BIIKPHUTOI CHCTEMH IpH 3HAYCHHSX
mapamerpi: d=5.1, a=-1, c=2, b=-1,
b=6=y=1, 1n,=09, n,=08, a=0.85,
u=151 a=a,=b,=b,=0. fx BugHO 3 HUX
PUCYHKIB €KOHOMIYHa CHCTeMa B 4aci CTalimi3y-
€TBCSA 1 B JaHIW CHUCTEMi BHHHKAIOTH IEPiOAMYHI
KoJIMBaHHA. [IpW iHIIMX 3HAYEHHSIX MapameTpiB
mporec cradimizamii Moke OyTH OUTBIN TPUBAIINM,
THITIYHA TOBEMiHKAa ()a30BUX TPAEKTOPIH I Ta-
KHX BHII3JIKIB HaBEJICHA Ha puC. 0.

Puc. 6. Tuniuamii mporec KOIUBaHb.

BucHoBku

UmcenbHU aHaI3 BILIMBY MapameTpiB eKOHO-
MIYHOI CHCTEMH, 32 CXEMOIO 300paXKEHOI0 Ha PHC.
2, Ha Tl MOBEAIHKY MMOKa3aB HACTYITHE:

1) 3MeHIICHHS 3HA4YeHb KOCQIIliEHTIB Tepe-
pOOKH TIOTOKIB aKTHBIB MPU3BOJE 0 3HUKEHHS
aKTHUBHHX OTepamiid B CHCTeMi, NPU iX 3HWKEHHI
NpHOJIM3HO Ha ITSATACCAT BiJICOTKIB KOJUBAaHHS B
CHCTEMI 3HHMKAIOTh, 10 TPU3BOJIE 10 OAHKPYTCTBA
CHCTEMH 3a IIOKa3HUKOM aKTUBHHX OIeparii I, ;

2) BigKpHTa EKOHOMiYHA CHCTEMa OCUTH Y-
TIIMBa 10 3MiH mapamerTpiB BixToky [, i B,, Tak

30UTBITICHAS BIATOKY aKTHBIB MPHUOJIHU3HO HA 11 SITh
— JIECATh BIJCOTKIB, B 3aQJIEKHOCTI Bij 3HAYEHL 1H-
KX TapaMeTpiB, 3HIKYE KOJIHMBAJIBHI MPOIECH B
CHUCTEMi i MOJKe TPU3BECTH IO OaHKPYTCTBA CHC-
TEMH TIO MMOKAa3HHKAX PECypCiB Ta aKTUBHHX OIle-
pariii;

3) Tak AK GaHKPYTCTBO B CHCTEMi 3a IOKa3-
HUKOM [, BiIOyBa€TbCsl 3 JEAKUM 3alli3HEHHSM,

TOMY Kpaiie 30UIbIIyBaTH BIATIK 32 HapameTpoM
B, , HDX 3a mapameTpoM f3, ;

4) SK TpaBWIO, KOJWBAJLHUN TIPOIEC y Bia-
KPHTIil CUCTEMI CIIOYaTKy BiOYBAEThCS XaOTHYHO,
a TIOTIM Yepe3 AeSKUH 4ac HabIMKaeThCs A0 pery-
JSIPHOTO, aJIe B CHCTEMi MOKe BUHUKATH KOJIMBAH-
HS 32 CXEMOIO JHMBHOTO aTpakTopa, Mpo IO CBif-
YUTh HASBHICTh Y MoJieni (5) CHCTEMU JABOX PiBHO-
Ba)KHUX CTaHIB;

5) KonwWBaHHS y 3aMKHEHiil eKOHOMIYHIH CHC-
TeMi MPU3BOAATH OO0 «PO3IrpiBy» ii aKTHBHUX 3a-
co0i1B;

6) 3HUKHEHHS IPOIECIB KOJHMBAHHSI y BiHO-
KPEMJICHI EKOHOMIYHIM CHUCTeMi IIiJi BIUIUBOM
BHYTPILIHIX MapamMeTpiB MPHU3BOJE A0 YACTKOBOTO
OaHKpyTCTBa 200 3arajJbHOr0 OAHKPYTCTBAa CHCTE-
MHU.
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