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YAK 313.42
JEL: C25
BopoHiH A. B., [yHbko O. B., Adparac’esa /1. M. Hecmilikicme duHamiku
YiHu npu 3miHi eKciopmHo-imnopmHo2o 6anaxcy

JaHa poboma npucesyeHa npobremi GHANI3y MeXaHi3my YiHoymeopeHHs
npu peasnizayjii ekcriopmHo-imnopmuux onepayi. Ak 6azoea modens 3anpo-
10Ho8aHa OUHamiyHa sepcis mpaduyiliHo2o MoHemapucmcoKo2o banaHcy I.
Oiwepa — ocHoBHe CrigBIOHOWEHHS KinbKicHoi meopii epowed. JuHamiuHy
thopmanizayito modeni HasedeHo AK y OuckpemHili, mak i 8 be3nepepeHiti ya-
cosux gpopmax. Ocobausicmio docnioxcysaHoi modei € AiHiliHuli Xapakmep
3an1exHocmi gyHKUili obcseie ekciopmy ma imnopmy 8id HympiwHb0I UiHU

Ha mosapHy npodykuito. [aHa 2inome3sa eeHepye cmpykmypy OuckpemHoi

AuHamiyHoi modeni y 8uensdi KBadpPaMu4HoR0 (n02icmu4Ho20) 8id06paXHeH-
HA. BukoHaHo npedmemnuli aHani3 cmilikocmi cmakie pisHosaeu i3 303Ha-
YEHHAM yCiX MOXCIUBUX Munie OUHami4HOT Mo8ediHKu, MaKUX AK, HAMPUKAAo,
2PAHUYHI YUKAU Ma XaomuyHi pexcumu. HagedeHo 3mMiCmosHy eKoHOMI4HY
iHmepnpemauito ocHogHoz0 bihyprayiliHozo napamempa. [ns besnepepe-
Hoi eepcii Modeni ompumaHi AeHi 8upasu 014 3MiHU YiHu 8 Yacosili obaacmi
ma ecmaHoeneHo akm HaseHocmi bihypkayili kamacmpogpiyHozo muny
«cknadka». 19 aHanisy nosediHkosux enacmusocmeli 00caioHysaHoi mo-
Oeni BUKOPUCMOBYBANACA MEMOO0/102iA 0MUCY EKOHOMIYHUX CUCMEM, WO Ca-
MOOP2GHI3YIOMbCA, 3 YPaXYBAHHAM 8iOM08IOHO20 CUHEP2EMUYHO20 eghekmy.
Knroyosi cnosa: mixcHapodHa mopeiens, bighypkayis, xaoc, banaHc, pecypc,
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Voronin A. V., Gunko 0. V., Afanasieva L. M. The Volatility of Price
Movements When Changing the Export-Import Balance

The present publication is concerned with the problem of analyzing the pric-
ing mechanism when carrying out export-import operations. As a basic model
is suggested the dynamic version of the traditional monetarist balance by .
Fischer — the main correlation of quantitative theory of money. The dynamic
formalization of the model has a representation in both discrete and continu-
ous temporal forms. The peculiarity of the investigated model is the linear
nature of dependence of functions of volumes of exports and imports from
the internal price on commodity production. This hypothesis generates the
structure of the discrete dynamic model in the form of quadratic (logistic)
display. A substantive analysis of the stability of equilibrium positions is done
with indication of all possible types of dynamic behavior, e.g. limit cycles and
chaotic modes. The substantial economic interpretation of the main bifurca-
tion parameter is provided. For a continuous version of the model, explicit
expressions to change the price in the temporary area are obtained and the
fact of the presence of a catastrophic «crease» type is determined. For the
analysis of behavioral properties of the researched model, the methodology
of description of self-organizing economic systems with consideration of the
corresponding synergistic effect is used.
Keywords: international trade, bifurcation, chaos, balance, resource, dynam-
ics, stability, balance.
Fig.: 8. Formulae: 22. Bibl.: 8.
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AHOIT 13 HauOoAee BOKHBIX MPOOAEM, MHTepe-

CYIOIMX BCEX IMPEACTABUTEAEI SKOHOMUYECKO-

ro coo0lIecTBa, SBASETCS YPOBEHb MOTpeOu-
TEABCKHUX LieH BHYTPU CTPaHBI C YYETOM BHEIIHESKOHO-
MUYECKOIT AESITEABHOCTI. TPaAULIMOHHBIE MOHETapUCTHI
[0AAraioT, YTO 00bEM AEHEXXHOI MACCHI SIBASIETCS OTIpe-
AeastioiuM  paKTOpPOM, IOA BO3AEICTBUEM KOTOPOTO
bopmupyoTcst LjeHpl. XapaKTepHOI SIBASIETCS LjUTaTa
VpButra Ouiepa, OTHOCAMASICS K CYIIECTBY YKa3aHHOI
pobAeMbL: «B3AETBI U TAAEHMS 1jeH IPUMEPHO COOTBET-
CTBYIOT B3A€TaM U [AACHUSIM TPEAAOYKEHUsS AeHer. Tax
0bIAO HA TIpOTsDKeHNU Beeit uctopuu. Cam mo cebe aToT
baKT AOCTATOYHO OYEBUMAEH, AQKE €CAM HAM He XBATaeT
TIOKa3aTeA€l! AAS aKKYPaTHOTO U3MepeHus...» [1].

B HacToslee BpeMmst CyliecTByeT NpeAMETHOe Ka-
YeCTBEHHOE OIMCAHME CTPYKTYpBI FeHe3Nca LieH BHYTpU
CTpaHbl HA COOTBETCTBYIOIIME BUABI TIPOAYKLMU MPU
peaAMsaluy BHEUIHETOProBON AesiteAbHOCTH. Haubo-
Aee BaKHBIM TIPM STOM SIBASIETCS TaK HA3bIBAaeMbIil MO-
Ka3aTeAb TOPrOBOTO 0aAaHCa, M3MEHEHUsS B KOTOPOM
3aAQI0T AMHAMUKY LieH. B paborax [2-4] mpeacTaBAeHb
(bopmaAn30BaHHbIE AMHAMUUYECKIIE MOAEAM, YIUTBIBAIO-
11j1e OOLENPUHSTbIE B 9KOHOMUYECKOI TEOPUM TUTIOTESbI
0 MeXaHU3Me SKCIIOPTHO-MMIIOPTHOTO B3aMMOAEICTBIS
u 6asoBoe ypaBHEHME KOAMYECTBEHHON TEOpUU AEHer
(ypaBuenne Oumepa). Bce MopeAM, paccMOTpeHHble
B BbILIEYKA3aHHBIX MICTOYHMKAX, AAIOT OICAHNE [POLIecca
SBOAIOLIUY LIEH TIPU HEMPEPHIBHOM M3MEHEHMM BPEMEHM C
YYETOM OAHOTO COCPEAOTOYEHHOTO 3ama3AbIBaHusL. L]eAbio
AAHHOT'O UICCAEAOBAHMSA BASICTCS AHAAU3 AUHAMMKIY LieH B
AVICKDETHOM BPEMEHM TPU PASAUYHOTO POAQ 3aTa3AbIBA-
HUSIX B AMHAMIYECKO1 Bepcuyt ypaBHeHst Ouiiiepa.

OCHOBHbIE TIPEATIOCHIAKU AASL (POPMYAMPOBAHMS
MaTeMaTUIECKOM MOACAY AASL AMHAMUKY LieH COCTOUT B
caeaymoeM [2]:

1) mpeaaaraercsi KOHOUIYpaLMsE MEXCTPAHOBOTO
TOBapOOOMEHA, He 3aBUCSAILIETO OT PABUTEAbCTBEHHOTO
BMEILIATEeAbCTBA;

2) BEAMYMHA HALMOHAABHOIO AOXOAQ ABASETCS
(bUKCUPOBAHHOIL;

3) COOTHOILIEHNE MEXAY PA3AYHBIMU BAAIOTHBI-
MM KYpCAMM CYMTAETCS HEM3MEHHBIM M MOXeT ObITh
MPUBEAEHO K EAUHULIE;

4) BCEBO3MO>XXHbIE HAKAAAHbIE U TPAHCAKLIMOHHBIE
UBAEPKKH HE TTIOAAEXKAT YUeTY;
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5) Al00ble OTKAOHEHNsI Ha CTOPOHE [PEAAOXKEHNSI
AEHET OTIPEAEASTIOTCS AeDULUTOM MAM U30BITOYHOCTBIO
TOProBoro 6aAasca.

Aaaee noaaraem, yto GyHKLMSA 00beMa IKCIOPTA
X = X(P) siBAsieTcs1 yObIBaIOLLIEN 110 BHYTPEHHEN LieHe P

a o0bema ummnopra X = X(P) — Bospacraroias QyHKLMsI
BHYTDEHHEN LieHbL:

MP)=My+M,-P.
3aecb Beamdunnl X, X, My, M, 3apatoTcs Kax mo-

CTOSIHHBIE U TIOAOXKUTEAbHbIE YMCAQ.
BBepeM B paccMOTpeHMe BeAMMHY
NP)=P-X(P)- P, -M(P), Py, =const>0,
KOTOpas XapaKTepU3yeT CaAbAO TOProBoro 0asaxca. Yc-
AoBre N(P) = 0 0o3HauaeT paBHOBeCHE MPY OCYIIECTBAE-
HUM SKCIIOPTHO-UMIIOPTHBIX onepaumit. 3aech P, ecTb
BHEIIHSIA LjeHa.

YcAoBue paBHOBECHS C YYETOM SIBHOTO BMAQ PYHK-
it X(P), M(P) u N(P) sanmiueTcs Tax:
X,-P*—(Xy—Py -M,))-P+P, -My=0. (1)
KBappatHoe ypaBHeHue (1) AAST HAXOXXAEHMSI paB-
HOBECHBIX LieH P* MeeT 0ueBMAHOe pelileHre
Xo—Py M tD

P = , 2
e 37 @

rae D* =(X, - P, -M,)* —4X,P,M,, P >F’
AASL CylLIecTBOBaHNS MOAOKUTEABHBIX KOPHEll He-
06XO,A,I/IMO BBIIIOAHEHME ABYX YCAOBI/II;I

Xy > Py M, u (Xy— Py -M)* >4X,P,M,.
Cayuait KpaTHbIX KOpHel1 ypaBHeHus (1) octaBum
BHE PAaCCMOTPEHNSL.

azoBoe ypaBHeHue Ouiiepa CBS3BIBAET MEXAY

coboit caepyiole BeAndnHbl: Q — 00beM mpea-

AOKEHMS AGHEXXHBIX CPeACTB; P — 3HayeHue BHY-
TpPEHHeI! LieHbl Ha TOBAPHYIO IPOAYKLMIO; V' — CKOpPOCTD
AEHEXHOro obpaieHns; Y — ypoBeHb HALMOHAABHOIO
AOX0AQ. 3A€Ch U AaAee 3HaueHus V u Y cumMTanTcs mo-
CTOSTHHBIMU BEAVYMTHAMMU:

PY=0V. 3)
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byaem moaaraTtb, YTO MCCAEAYEMBII KOHOMMYE-
CKUIT 0OBEKT SIBASIETCS AMHAMUYECKUM C AMCKPETHBIM
BpemeHeM k = 0, 1, 2, ..., M IV 5TOM CUUTaeM OTKAOHE-
HUSL OT PaBHOBECHOTO 3HAYEHMsI CAAbAO TOPTOBOTro 0a-
AQHCa TIPOMOPLMOHAABHBIM U3MEHEHUI0 00beMa IPeA-
AOKEHMSI AEHE)XHOM MaCChI:

AQ, = N(F), (4)
1Ae AQy = Oy yy — O

13 popmyabl (3) 0O4EBUAHO CAEAYET, YTO
14
U, COOTBETCTBEHHO, TIOAYYUM
14
AR = NP, 5)

Boipaxenue (5) SBASIETCS YpaBHEHUEM B KOHEUHBIX
Pa3HOCTSIX AASL OTIPEAEAEHNS AMHAMVKY BHYTPEHHEN! LIeHbI
P, npu peaA3aliiy BHEITHETOPrOBOI AGSITEABHOCTI.

Pacroaaras siBHOI Gopmoit Bbipaxkenns AAst N(P)),
TepenuiieM pasHOCTHOe ypaBHeHe (5) B peKyppeHTHOI!

dbopwme:

V(X,-P*=(X,-P, -M)x
I)k+1=l)k__ 1 "k (O M 1) ) (6)
YXPk"FPM'MO

aCCMOTPUM HOBYIO IIepEMEHHYIO I_Dk =P -F,

XapaKTePUSYIOLIY0 OTKAOHEHME LieHbI OT MEHb-

IIEero Mo BeAVYMHE PaBHOBECHOro 3HaveHus. V3
(6) cpasy xe moAyyum:

— 14 . )=
Ben ={1+_(X0 — Py M, -2X\h )ij -
Y
v (7)
-—X,-B’.
y
C yuetom GOpMyABI (2) HETPYAHO 3aMETUTD, YTO
X, - P, -M,-2X,P’ =D. 8)
[Tpeobpasyem BbipaskeHMue (8) K HECKOABKO MHOMY
BIAY, 0003HA4MB

X' =Xg-X, P u M*=My+MP

KaK paBHOBECHbIE BEANYVHDI 00BEMOB 9KCIIopTa U M-
TIOPTA, COOTBETCTBEHHO, CBA3bI0 MEXXAY KOTOPBIMU €CTb

P'X"=P,M". 9)

B Taxkom cayuae npu nomouiu (9) aeBas yacts (8)
npeobpasyercst K BUAY
Xo—Py M -2X,P"=X"(1-n,—ny),
AX _R'Mm,

TAC My = e >0, My e >0 — aracTuyHO-

cTi 10 LjeHe QYHKLMIT 00beMOB 3KCIOPTA U MMIIOPTA.
Torpa us (8) BbITEKaeT, YTO

D:X*(l—nx—nM). (10)
OueBUAHO, YTO AAS cyiecTBOBaHus D > 0 Heobxo-

AVIMO BBIIIOAHEHME YCAOBUA N, + M, < 1.
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.5 Y+DV
3aMeHa nepeMeHHON P, =———
2.6

K HOBOJI pOpMe peKyppeHTHOro ypaBHeHus (7):

Vi TPUBEAET

Vir1 =0+ 0)y (1= y,), (11)
|4 Vo,

0=—D=—X(1-n, - . 12
v v (I=my =my) (12)

a3HOCTHOe ypaBHeHue (11) ecTb He 4TO MHOE, KaK
KBAAPATUYHOE AOTUCTUYECKOE ypaBHeHMe C IO-
AOX1TeAbHOM mapamerpoM 0. Pemennst (11) B 3a-
BUCUMOCTH OT © M IPOU3BOABHBIX HAYAABHBIX YCAOBUIL
MOI'YT A€MOHCTPMPOBATb INPUHUUIIMAADPHO Pa3ANYHbIE
TUIIBI AVHAMIYECKOTO [IOBEAEHNI, TaKMe KaK POCT, yObI-
BaHIe VAU [IePHOANYECKITEe PEKIMbI C TPOM3BOABHOI Ya-
croroit. Kpome T0ro, 3A€Ch BO3MOXXHBI TPaeKTOPHH, B KO-
TOPBIX BOOOILE He HAOAIOAQETCST HUKAKOI PEryASIPHOCTI.

SO =>1+0)y(1-y) nmeer

ABE HETOABIDKHBIE TOUKM: ¥, = 0y, zm,
+

Orobpaxenue
KOTO-

pble COOTBETCTBYIOT ABYM MOAOXEHUSIM PaBHOBECHUS
pexyppeHTHOro ypaBHeHnus (11). AaHHoe oToOpakeHue

1
fly) nmpeobpasyer otpesox [0; 1] B oTpesok [O;%e}

N TI03TOMY MHTEPECYIOLIEE HAaC 3HAUYECHNE 0 COOTBETCTBY-

er nHTepBaay 0 <0 <3.
TTpou3BOAHOI OTOOPaKEHUS €CTh

S =1+0)(1-2y).
AAst TOAOKeHVSI paBHOBECHS Y= 0 uMmeeT MecTO
S =1+6,
YTO O3HAYAeT HEYCTONYMBOCTb AAHHON HETOABIDKHON

TOYKM, TO eCTb y; = 0 Bceraa ABASCTCA OTTAAKMBAKOLEN
TOYKOJ, AV PETIeAAEPOM.

CApYroit CTOpOHbDI, J, = aaer f'(y)=1-6.

1+6

3 ycAoBUSt YCTOMIMBOCTY |1 - 9| <1 caeayer, uro npu

0 <0 <2 TOYKa ABASETCS MPUTATUBAIOLLIEN (ATTPAKTO-

pom), ampu 2 < 0 < 3 - orraakuBamwoieil (pernearepom).
B paborax [5-7] mpeaCTaBA€HbI TOAHOCTbIO TOMIOAOTH-
yecKue CBoyicTBa ypaBHeHust (11):

1) KaxkpOe pellleHne, HaYMHas ¢ TOUKu Y, € [0, 1],

OyA€T CXOAUTBCS MOHOTOHHO K ¥, ipu 0 < 0 <1 1 KoAe-

6arbcst BOKpYT y, ipu 1< 6 < 2;

2)mpu 2<0< 6 obe HemopBIDKHDIE TOUKI CTa-
HOBSATCS OTTaAKMBRIOLVIMM, Y HAOAIOAQETCS IIPUTATMBA-
IO LIMKA TIEPMOAA 2, 00pa30BaHHbII ABYMS TOYKaMMU:

_ 14064467 -4

N2 00
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3) KOrpa umeeT MeCTo HepaBeHCTBO
J6 <0<2,569...,

TO BbIILIEYKA3AHHbIE TOUKU Vi, Vp, Vi, Vo ABASIOTCA OT-

TaAKMBAIOLIVM, HO TMOSBASETCS IIPUTATMBAIOLIVI LIMKA
nepuoaa 4. Aaaee OH MeHsIET XapaKkTep YCTONYMBOCTI,
U POXKAQeTCsl MPUTATMBAOUI LKA Nepuopa 8. VHa-
Ye rOBOPSI, HAOAIOAQETCS MIOCAEAOBATEABHOE YABOEHUE
IIEPMOAA LIMKAOB C COOTBETCTBYMIel Oudypkawmei.
[TpeAeABHBIM TTapaMETPOM YABOEHUSI NMEPUOAQ CAYXKUT

3HavyeHue 0~ 2,569;

4) ecant 2,569 <0< 2,83, TO BCe COCTOSHMSA paB-
HOBECVS U LIKABI SIBASIIOTCS] HEYCTOIUMBBIMIL;

5) mpu 2,83 <0 <3 pOKAAITCSA LUKABI C TIPOM3-
BOABHBIM TIEPMOAOM. B wacTHOCTH, HabAOARETCS pelre-
HlI€ C IepUOAOM 3;

6) B cayyae 0 = 3, MOMUMO HETOABIDKHBIX TOYEK 1
LIMKAOB IPOM3BOABHOTO MEPUOAQ, IOSABASIOTCS Hepery-
ASIpHBIE, TAK Ha3bIBa€Mble Xa0TUYECKME PELIeHNS.

Ipu O = 3 pexyppeHTHOe ypaBHeHue (11) umeer
BUA:

Yur1 =4y, 0=y,) (13)

1 IBHOE pelenme B popme
.2 .
v, =sin” (2" -arcsin/y; ).
Ha puc. 1 AASL Pa3AMMHBIX HAYAABHBIX YCAOBMIA ),

TPEACTABAEHBI COOTBETCTBYIONME 3HAYCHNS ¥,
13 popmyast (12) oueBrAHA CBA3b:

Yo (14)
VX*

T’l)c_{_nM =1-
ITyctp EJ:L* M y=m,+1,, CUMTAIOTCA C CO-

Aep)KaTeAbHOI;[ TOYKM 3PE€HMSI S9KOHOMUYECKU 3HAYMMBI-
MU ITapaMeTpaMu. TOFAa Ha ITAOCKOCTHU E,, Y MOJXXHO I10-

CTPOUTD CEMENCTBO MPAMBIX

Y, =1-6; &,

i=17 (15)

AAST 3HAUEHUIT
0,=0, 0,=1, 6,=2, 6, =+/6,
05 =2,569, 0,=2,83, 0,=3.

AaHHble TpsMbIE OYAYT WUIPaTh POAb paspeAl-
TEABHBIX AMHMIT AASL BBILIEOMMCAHHBIX AMHAMMYECKUX
PEXMMOB, HaOAIOAAEMBIX NPY aHAAU3E KAueCTBEHHOI'O
MOBEAEHUs] PelLleHNIT PeKYPPEHTHOTO AOTMCTUYECKOro
ypaBHenus (11). Puc. 2 siBasietcs rpadmyecKuM Ipea-
cTaBAeHMeM cooTHoueHus (15).

AGCOAIOTHO WMHOe TIOBEA€HME TpU U3MEeHEHUU
LieHbl HAOAIOAQETCSI B CHCTeMe IIpY IIePEXOAE OT AMC-
KPETHOTO BPeMeHM K HeNpepsIBHOMY. B camoM mpocTom
cAyyae MpM 3aMeHe KOHEYHOJ PasHOCTM Ha IPOM3BO-
AHyto ypaBHeHue (5) mpuMeT BuA;

dP Vv

(16)
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B pasBepuyToit popme (16), aHarornyHo (6), moAy-
YUM SIBHO TIPEACTABAEHME

p
“’-:—K(X1 P —(Xy-Py-M))-P+Py,-My).
d Y
(17)
Ecan >xe BBeCTU HOBYIO IIepEMEHHYIO

]3(;) = P(t) _M’

1
TO, COOTBETCTBEHHO, IME€EeM AI/ICl)CbepeHI.H/IaAbHOC YpaB-

HeHNe AASI OTKAOHEHNS LIeHBI OT paBHOBecust P(?):

dP(t) VX,[ D
dt Y |4x}?

-P*(0) |. (18)

Y
BBeAéM HOBYI0 BPEMEHHYIO WIKAAYy T=——f U
1

0003HaYUM € =

R Toraa (18) nepenuiercs Tak:
X
dP

2 e P? 19
e e— P (). (19)

B 3aBuCHMMOCTM OT 3HaKa BEAMYMHBI € BO3MOXKHDI
Tp1 BUAQ pelenit (19) mpu 3apAaHHOM HauaAbHOM yCAO-

Bin P(0) = Do

1) €<0, P(1) :x/—_s-tg(arctg%—«/—_s-tj,
—€

(20a)
R
2) 8:0, P(t):~—, (206)
Byt+1
5 £
3) €>0, P(t)=\/g-tan arctan—< — /g - ¢
Je

(208)

BHbIT Bup petnernit (20a), (206), (20B) BroaHe
OYEBMAHBIM 00pPa30M CBUAETEABCTBYET O CYIije-
CTBEHHOI1 3aBMCHMOCTM OT 3HAaKa BEAMYMHBI &,

TO €CTb OT AUCKPUMMHAHTA KBAAPATHOTO ypaBHeHust (1).
Ecan npeAoAOXXUTD 3HAYEHMe € MAAOIl 3HAKOIIePEeMEH-
HOJI BEAMUYMHOIL, TO AETKO HAOAIOAATD, KaK NPV HEOOAD-
IIMIX M3MEHEHMAX € B MAAOJ OKPECTHOCTY HYAS NIPOUC-
XOAUT TIPMHUMIIMAABHOE pa3AMyMe Ha KaueCTBEHHOM
YPOBHE B AMUHAMUYECKOW CTPYKTYpe LIeHOBBIX M3MeHe-

Huit P(t). VIMeHHO 3AeCh Ha [IEPBOE MECTO BBIXOAST Me-

TOABI KQUeCTBEHHOTO MPOTHO3MPOBAHMS AMHAMMYECKMX
CUCTEM, TO eCTh METOAOAOT YIS PA3AEAEHUSI ABVDKEHISI TIO
TPaeKTOPUSIM, He OIMPAsICh HA TOYHOE 3HAHME CTPYKTYP-
HBIX ITAPAMeTPOB SKOHOMIYECKOIT CUCTEMBI [8].

[Tpu maAbix 3HaueHUsiXx & AnddepeHiarbHOE
ypaBHeHMe (19) SBASETCS MOAEABHBIM AAS UBY4EHMS
ceano-y3aoBoit budypkanmu. Ilpu € > 0 (19) obaapaer

*
ABYMS IIOAOKEHMAMM PaBHOBECHA Pl 2= i\/_ — OAHO
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Puc. 1a. NepexogHble npoueccbl B ypagHenun (11) npun 6 = 0 n HavyanbHbIX ycnosuax y, =0,1;y,=0,2; y,=0,3

10 20 30 40 50
0 n 50

Puc. 16. MepexoaHble npouecchbl B ypaBHeHuu (11) npu 6 = 1 1 HaYaNnbHbIX YCIOBUAX Yo=01y,=0,2;y,=0,3

0,749 A
06l Avva’\/AwVVVVVANvAv AVAVEVAVAVAVAVAVAN
Yn ! o
2 04
Y2n
0,21
0
10 20 30 40 50
n 50

Puc. 1B. MepexogHbie npouecchbl B ypaBHeHun (11) npu 8 = 2 1 HauanbHbIX YCI0BUAX Y0=01;y,=0,2;y,=0,3

0,8+ A s [ A/\ﬁ | B
Vn :E:E 1! Juod
yl}’l 0’6“ : ’ : :V . .'. :.

50
0 n 50
Puc. 1r. epexoaHbie npoueccbl B ypaBHeHun (11) npu 6 = 3 n HayanbHbIX yCNOBUAX ¥,=015y,=0,2;y,=0,3
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13 KOTOPBIX SIBASIETCS YCTOTYMBBIM, & ADYTO€, COOTBET-
CTBEHHO, HeT. [Ipu 3HaveHun ¢ = () OHU CTATUBAIOTCA B
TaK Ha3bIBAeMOE TTIOAYYCTOMYMBOE EAVHCTBEHHOE COCTO-
sHUe paBHOBecUs. VIMeeT MecTo Herpybast AMHamude-
CKasl CUCTeMa, COOTBETCTBYoLIas pemenuto (200) Tuma
«TUMepOOANYECcKUil pocT». B cayuae € < 0 moAOKeHUs
paBHOBeCUsI He CYIeCTBYeT. EcAM HAOAI0AATD 32 YCTO-
YMBBIM DABHOBECHBIM COCTOSIHMEM, TO HETPYAHO 3a-
METUTb B CAyYae MPUOAVIKEHNMS € K HYAIO, YTO 00AACTb
TIPUTSDKEHNUSI AAHHOTO PABHOBECHS CYLIECTBEHHO yMEHb-
mraeTcs. Aasee TPOUCXOAUT CPbIB PABHOBECHS C KaTa-
CTPOQUIECKOIL TOTEPEil YCTOMYUBOCTH.

AaHHbIT BIA KaTaCTPOQBI — «CKAAAKAY.

Ha puc. 3 npuBeaeHbl rpaduyeckiie MUAAIOCTPALIUY
pewennit AucddepeHiaspHoro ypasHerus (19), coot-
BeTcTBYMOLIKE IBHBIM QyHKIMsM (20a), (200), (20B) B 3a-
BMCUMOCTY OT 3HaY€HUs TapaMeTpa €.

€3I0MIpPYs, HEOOXOANMO OTMETUTD, KakuM o0pa-

30M [POMCXOAUT CAMOPETYASLSI LIeHO0OpasoBa-

HUA Ha BHYTpeHHeM PbIHKE PN OCYLL[eCTBAeHI/H/[
5KCIOPTHO-UMIIOPTHBIX omepatuit. DopMaausm omuca-
HUS AVHAMUYECKUX TIPOLIECCOB B KAACCIIECKOI MOAEAN
Duurepa MpeAyCMATPUBAET HaAMYMe KOHTypa obpat-
HOIT CBSI3M, KOTOPAsi MOXET ObITh KaK MIOAOKUTEABHOIT,
TaK ¥ OTPULATEABHON — B 3aBUCUMOCTU OT 3HAYEHUil
CTPYKTYPHBIX NapaMeTpoB. XapaKTepHOIl UepToil AaH-
HOV MOAEAU SIBASIETCSI (DAKT TPUCYTCTBUSI HEAHEITHBIX
(KBaAPATMYHBIX) YAEHOB, OTIPEAEASIOLINX BO3MOXXHOCTD

210

Puc. 2. Tononoruyeckas CTpyKTypa peLueHuii IorucTuyeckoro ypasHexus (11)

MOSABACHMS HEYCTOMYMBBIX PAaBHOBECHBIX ITOAOXKEHMI,
reHepUpYIOLIMX IYKAMYECKNe TIPOLIeCChl M XaOTUIecKue
PEXIMBIL. [ ]

JINTEPATYPA

1. Fisher 1. Stabilizing the Dollar. New York : MacMillan,
1920. 365 p.

2. Gondolfo G. Economic Dynamics. Berlin and New
York : Springer-Verlag, 2009. 830 p.

3. Benukuii 10. M., BopoHuH A. B. HeycTtoinunsoctb gu-
HaMUKM LieHbl B MaKpPO3KOHOMMYECKOM ypaBHeHun Quwepa.
bizHec IHgopm. 2005. N° 7-8. C. 61- 65.

4. BopoHuH A. B. Uuknbl B 3agayax HenvHenHow
MaKpo3KoHOMMKM. XapbKoB : [ «MHM3K» , 2006. 136 c.

5. bobpoBcku [l. BefeHne B TeOpWO AYHAMMNUECKNX
CUCTeM € ANCKpeTHbIM BpemeHeMm. M.; Vixesck : HALL «Perynsp-
HaA 1 xaoTuyeckaa AuMHamunKka» IHCTUTYT KOMMbIOTEPHbIX UC-
cnepoBaHuin, 2006. 360 c.

6. Tabop M. XaoC 1 MHTErpupyemocTb B HeNMHENHOM
AnHamuke / nep. ¢ aHrn. M. : 3gutopuan YPCP, 2001. 320 c.

7. KpoHoBep P. ®pakTanbl 1 XaoC B AUHAMUYECKUX CU-
ctemax. OcHoBbl Teopun. M. : TlocT mapkeT 2000. 352 c.

8. basbikuH A. [1. MatemaTunueckas 6uodpunsika B3anmo-
pencTeytowmx nonynaumii. M. : Hayka, 1985. 184 c.

REFERENCES

Bazykin, A. D. Matematicheskaya biofizika vzaimodeyst-
vuyushchikh populyatsiy [Mathematical biophysics of interact-
ing populations]. Moscow: Nauka, 1985.

BIBHECIHOOPM N2 42019

www.business-inform.net




0,75
Pi(®) 0,5 \\

\
\'\

0,25
0,1

0 2,25 4,5 6,75 9
0 t 9
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(¢dopmyna (206))
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Puc. 38. JuHamMunKa OTKIOHeHNA LieHbl gns € = 0,09
(dopmyna (208))
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