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Ipynmyiouucs Ha MHOMCURI NAOWUHIUX Modeneil muny Baiionixa, 63aeM00is | 63a€MOGNIUE IHCMUMYYIOHATBHUX CKAG-
006UX eKOHOMIKU OOCTIONCYEMBCA MAMEMAMUYHUMU 3ACO0aMU AKICHO20 ananizy. I pagiunum pe3yromamom AKicHo20 Mooe-
JI08AHHS HAOAEMbCA NPEOMEMHE MAYMAYEHHS.

V yiti npayi mooenv Bationixa 3acmoco8yemubcs 00 8UBYEHHA NUMAHHSA 83AEMOOTT ITHCMUMYYIOHATbHUX NIOCUCTEM eKO-
Homixu (3minHi Y ma x). Ilpu ybomy 30itichioemvca AKICHUL aHANT3 HENIHIIHOT cucmeMu PiBHAHb, a Pe3yabImamam Ha0aemuvcs
eepbanvle maymMayens.

Knrwuoei cnosa: mooenv Baiionixa, AkicHuil ananis, ocodausi mouku, mampuys Arxo6i, popmyau Kpamepa, mamemamu-
YHA MOOeb, HENTHIUHI npoyecu, eKOHOMIKA.

OcHosbleascy Ha MHOJCECMEe NIOCKOCHMHbIX Modeneli muna Baiionuxa, esaumoodeiicmeue u 63aumMO6IUAHUE UHCIUMY-
YUOHATILHBIX COCMABNAIOWUX IKOHOMUKU UCCTIEOYemCs MameMamuieckumu cpeocmseamu ananusa. I paguueckum pesynoma-
MOM KA4eCMEEeHHO20 MOOeIUPOBAHUSI NPEOOCMABIAemcs npeomemHoe moakosanue. B dannoii pabome modenv Bationuxa
NpUMeHAemcsl K U3y4eHuio 60npoca 83aumooeiicmseus UHCIMUmyyuoHaibHblX HOOCUCIeM dKOHOMUKU (nepemenHbie Y U X).
IIpu smom ocywecmenaemcs KauecmeeHHulli AHANU3 HETUHEUHO cUcmeMbl YPAasHeHull, a pe3yabmamam npeoocmasisaemcs
sepbanvroe moakosanue.

Knrouesvie cnosa: mooenv Baiionuxa, xauecmeenHuvlll ananus, ocobvie mouku, mampuya Axodu, gpopmyawt Kpamepa,
MamemMamuyeckas MoOeib, HeluHelHble nPOYeccsl, IKOHOMUKA.

Based on a set of planar models of Weidlich type, the interaction and mutual influence of institutional economics are
examined by the components of mathematical means of qualitative analysis. Substantive interpretation is provided with the
help of graphic results of quality modeling. In this paper Weidlich model is applied to the study of the interaction of
institutional subsystems of economics (variables y and x). Together with this, qualitative analysis of nonlinear systems of
equations is performed, and verbal interpretation is given to the results.

Key words: Weidlich model, qualitative analysis, singular points, Jacobi matrix, Cramer’s formulas, mathematical
model, nonlinear processes, economy.

AHaJi3 ocTaHHIX AocaiKeHb Ta nmyoJikaniii. Y mitepatypi Biomi [4; 5] cripobu 3acto-
CyBaHHsI OPTOJOKCAJIbHOI Mojeni [7] Balmiixa 10 BUBUEHHS 3aKOHOMIPHOCTEH COIiaTbHUX
nporeciB. MiX IHIIMM, aBTOPOM [7] Mojedl CTBEPAXKYEThCs, IO Hepedir MmepeTBOpeHb B
CPCP 0OyB nepenbadeHuit 3a JOMOMOTOIO IUIONMIMHHOI, TOOTO CHCTEMH JIBOX JU(PEPEHITIITHIX
pIBHSHB, AMHAMIYHOI MOJIEN, X0ua 1 HeNiHiiHOi. BapTo 3a3HaunTH, IO CTPYKTYpa MOJei
OyJia >KOPCTKOI0, HE3MIHIOBAHOIO.

BripoBakeHHs 3ralaHuX MaTeMaTUYHUX MoOJIeNel Yy MOJICNIOBAHHS €KOHOMIYHOI JUHA-
MIKH, aJIe¢ 3 IMUPOKOIO aTbTEPHATHUBOIO TaK 3BaHUX (DYHKIIH BIUTHBY, TOOTO CTPYKTypa MOJEII
anpiopi nepeadavaeTbcs THYYKOIO, BIEpIE po3risaaeThes y npamsx [1; 3].

Posrnsgaroun 3a3HadeHe BHIIE, K B3a€MO3aMiHHE, TOTIOBHIOKOYE 00’ €JHAHHS, MAEMO Ta-
JTy3b HAyKOBOTO 3HaHHS — AJAlTUBHY COLIIOEKOHOMIUHY TUHAMIKy, BIUIMB SIKOi Ha YCIIIIHE
JIepKaBOTBOPEHHS, a00 MPUHHATTS CBOEYACHUX BHBAKEHHUX YIPABIIHCHKUAX PIllICHh B €KOHO-
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MIIlI He3alepeyHnui 1 Iy’)Ke BOKIMBHUI, 00 came 3HAHHS aJalTUBHOI €KOHOMIYHOT AMHAMIKH
3a0e3mnevye pamioHalIbHE 1 peieBaHTHE HAOYTTS BOKIIMBHUX SIKOCTEH 13 MHOKMHH MOKJIUBHUX.

IMocTanoBka npodaemu. Ha BiqMiHy BiJl CHHEPIEeTUYHOTO MiAXOMY, IO CIIOCTEPIraeThCs
B €KOHOMIKO-MaTEMaTHYHOMY MO/JICIIOBAHH1, OMUCATH COI[IOEKOHOMIUHY TUHAMIKY, BUKOPHU-
CTOBYIOUM Yy3arajJlbHeHy MOJeNlb THIy Baiinmixa, ajge rHy4Kkoi CTPYKTypH, II00 OXONHTH
MPAKTUYHO BAXKJIMB1 ACMEKTU YKUTTS TAKUM YMHOM, MPOTOJIONIYIOYH METOOJIOTII0 a/IallTUB-
HOT'O MOJICITIOBaHHS €KOHOMIKH.

Merta poc/iiazKeHHsI TOJIATae y MPOBEACHHI SKICHOTO aHai3y mozaeni B. Baiiixa, sika onu-
Cy€ aHTaroHICTWYHI TPOLECH, SKI MOXYTb MaTdh Micle Cepes IHCTUTYLIOHAIBHUX IiICHCTEM
E€KOHOMIKHU. Y Takuil crioci0 Bi0OyBaeThCS ajaniTUBHE SIKICHE MOICIIOBAHHS, SIKE Ma€ MepelyBaTh
KUTbKICHOMY BUBUCHHIO ITOBEAIHKM YMHHHUKIB €EKOHOMIKHU, IPOTHO3YIOUH iX YMCIIOBI 3HAYEHHSI.

Beryn. B ekoHOMIUHINM Teopii MarOTh MICIe JOCIIKEHHS, HapUKIIaz [6], siki BepObabHO
3aCBITUYIOTh CKJIQJHUN XapakTep HEeNiHIHHOI B3a€MOJil IHCTUTYLIOHATBHUX CKJIAZOBUX €KO-
HOMIKH 3 1HIIKUMH ii migcuctemamu. HaBoasThees [6] IHTYITUBHOTO MOXO/KEeHHA rpadiku B3a-
€MO3JICKHOCTEH MK BIIACHICTIO, BJIAJI0K0, YIPABIIHHSM 1 TIPALICIO.

JInist mpUdHATTS aJeKBaTHUX YIPABIIHCHKUX PIIIEHb B €KOHOMII[l 1HTYITUBHOTO YSBICHHS
3aMaJio, MOTPiOHE SKOMOTA TIOBHE 3HAHHS €BOJIIOIIT eKOHOMIYHOI CHCTEMH, KA AeTepMiHOBaHA
SK CKJIaJIHa, HETIHIMHA 1 TEMIOpPaJIbHO JUHAMIYHA. AJDKE XUTPOCIUICTIHHS 3a3HAUYEHUX PHUC
EKOHOMIKHM (He MeXaHiYHe 1X 00’€JHaHHS) CIPUYMHIOIOTH IIMPOKE IMOJIE MOKIIMBOCTEH €KOHO-
MI4HOTO PO3BUTKY. BibIlie TOro, peaabHO 3aBKAM pealli3yeThesl OIMH 3 0araThbOX IUISAXIB, allb-
TEpHATHBA SKOTO Ma€ OYTH JOCTaTHHO BMOTHBOBAHOIO, 3 ICHUMH HACHIJKAaMH TaKOTO BUOODY.

Y MoOjenIOBaHHI HENIHIMHUX €KOHOMIYHHMX CHUCTEM 3HAWIUIM CBOE HIMPOKE PO3MOBCIO-
JOKCHHSI JIMIIE JIEKITbKa MOJEIIeH, o 37aTHI aJIeKBATHO BIAOOpaXKaTH MPOIECH, SIKi BiOyBa-
I0TbCs B ekoHoMini. OfHI€0 3 TakUX Mojesel € Moaenb Baiimnixa, 3acTocOByBaHa B IINPO-
KOMY CIEKTpi IpobJIeM, K eKOHOMIYHOTO, TaK 1 MOJITHYHOTO XapakTepy. Buxomsun i3 3acarn,
MO>KJIMBOCTI 11i€i MOJIeNi, Ha AYMKY aBTOpPiB, HE € OCSTHYTHUMH JI0 KiHIIS.

B exoHoMiuHIl Teopil MalOTh MicClie AOCHIKEHHSI, K1 MPSMO BKa3ylOTh Ha HENIHIWHICTh
XapakTepy B3a€MO/lii IHCTUTYLIOHAIBHUX MiICUCTEM eKOHOMIKHU. Tak, y cBoiii MoHorpadii [1]
npodecop Axydenko 3 KHEY iM. B. 'eTbMana HaBOIUTH MPUKIIAAN B3aEMO3ATICKHOCTEN MK
BJIACHICTIO, BJIAJI00, YIPABIIHHAM Ta rnpaueto. [IppuoMy okpemo sk 1IFOCTpaTUBHUNA MaTepi-
aJl HaBOJATHCA IrpadiKy B3aEMO3ANIEKHOCTEH (SIKI 3@ CBOEIO CYTTIO € (pa30BUMU MOPTPETAMH),
1110 HEJJBO3HAYHO MOKA3YyIOTh HENHIMHMIN XapaKkTep OMMCYBaHUX MPOLECIB.

Takum 4MHOM, TOJIOBHUM TOBIOMJICHHSM ITi€T CTATTI Ma€ OyTH i7esl PO MOKJIUBICTh PO-
3mupeHHs cdepu BKuUBaHHS Mojeni Baiiixa Takox 1 UIsl onucy MpoueciB Ouibll TIMOuH-
HOTO XapakTepy, a caMme MiJIBAIMH €KOHOMIYHOI CHUCTEMH — 1HCTUTYILIOHAJIBbHUX CKJIaIOBUX
€KOHOMIKH.

Marematuuna moaeabr (MM) anTaronictudHux npoueciB. Y miteparypi [4; 6, c. 84-
89] 1st BUBYEHHS TUHAMIKM COLUJIbHUX MPOLIECIB 3alpOIIOHOBAHO CUCTEMY HENIHIHHUX JIH-
(bepeHIianbHUX PIBHSAHB:

& xa(y)*s-x)
by @
2= yb()*s-y)

dt

Monens Baiignixa, ne x(t) 1 y(t) — Makpo3MiHHI JOCTII)KyBaHUX MPOIECIB, a a(y) 1 b(x) —
TaK 3BaHi QYHKIIT B3a€MOBIIMBY CKJIAJOBUX SBHIIA.

[IpunymieHHs moA0 CTYHiHYAaTOro Xapakrepy QyHkii a(y) 1 b(x), TOOTO B TOULl X=S BO-
HU MIHSAIOTBCS CTPUOKONOIOHO, O3BOIMIIO 3anucatu [4; 5; 7] aHamiTU4yHI po3B’sI3KU (THUITY
JIOTICTUYHOTO) JIJIsI KOXKHOT 13 3MIHHUX.
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BukopucroByroun ix, Oyli0 BCTaHOBJIEHO YOTHPH BapiaHTH B3a€MOBIUIUBY 3MIHHHUX
(OKpeMo B35ATOr0 aHTArOHICTUYHOTO, KOOTIEPATUBHOTO Y KOMOIHOBaHOTO Xapakrepy). Takox
HaBOJATHCS AKICHI XapaKTEPUCTUKH MOBEIIHKM pO3B’sA3KiB Mojeni Baiimmixa.

SkicHuil aHaJi3 MaTeMAaTH4HOI MOJeJi JOCHiIKYBaHOI npodaemu. [IpumnyckaeTncs,
o (GyHKIIT B3a€MOBIUTUBY JiHINHI, TOOTO a(y)=aptary i b(x)=bo+biy. Temn 3miHrOBaHOCTI
JIIF0Y0i HAa BUPOOHUIITBI TEXHOJIOTIi BH3HAYAETHCS TPhOMa JOJAAaHKAMH BiAMOBIIHO: CTapTO-
BUMHU YMOBaMH S, IHHOBAIIMHOIO CKJIAJIOBOIO S; Y TEXHOJOTI BUPOOHHIITBA, IO IIJIKOM Bi-
noOpakae eKOHOMIYHE OYTTS; N0 TAIbMYEThCS MPOTPEC 3MIH y CTPYKTYpl €KOHOMIYHUX
{HCTHTYTIB BHYTPILIHBOIO 6OPOTBOOIO (-X2) HOTO 3ilCHEHHS. AHATONYHO TIyMAYHTBCS TEMIT
(y/y) 3MIHIOBAHOCTI CYCIIUJIBHOTO YKJIay, SIKUH € MPSIMHUM 1 SBHUM BiIOOpa)KEHHSM TTHOWH-
HUX aHaJII30BaHMUX 3pylIieHb. Mix iHmmM, oOMexyrounck a(y)=al i b(x)=bg cramumu Benu-
YUHAMH, MAaTUMEMO BiJIOMUH Yy JIiTEpaTypl BUITAJIOK.

TakuMm 4MHOM, TO CYTi, CIOCTEPIraloThCsl 3PYIICHHS B 3aJI€KHOCTSIX BJIACHOCTI, BIaH,
yIPaBJIiHHS Ta Tpalli, HACTIIKOM YOr0 BUCTYHAIOTh, JJIsi MPUKJIATy, OTOTOXKHEHHS IOHSThH
VIpaBIiHHSA 1 BJIaau, a00 Po30DKHOCTI B X TIyMaueHHSX, 3aJIS)KHO BiJ BEKTOpa pyxy 1 mpo-
I'PECUBHOCTI B PO3BUTKY CKOHOMIUHUX CHUCTEM.

Cramionapsi (oco6smBi ab6o piBHOBaXkH1) Toukn MM (2) 3Haxonsathes 3 ymoBu x=0 1 y=0.

Okpim mepmioi O1(0,0) TpuBiasbHOI TOYkM Ta iHImMX, Maibke oueBumHHX (0;sbp) i
O3(Sap;0) ocobmuBuX TOUOK (TIEPEBIPSIETHCS OE3MOCEPEHBO) ICHYE Ie OJIHA, KOOPIWHATH
AKO1 ABIISIOTH COOOI0 PO3B’SA30K CHCTEMHU JiHIMHUX anreOpaiunux piBHsIHb (CJIAP):

X-Sa1y=Sag — npsama L

-shyix+y=shy — mpsma L,

3acrocosyroun dopmyin Kpamepa no CJIAP (A=1-s?b1a;; Ax=sag+s°boar; Ay=sbo+s’aghy),

sap+ 5%bgay sbg +s5%aghy

OTPUMYEMO KOOPJIUHATH YETBEPTOi PIBHOBAKHOT TOUKH ( ), K1 MatOTh OyTH

1—s5%a;by " 1—slaily

JIOAaTHUMH.
I'eomeTrpuuno po3B’s30k CIIAP 300paxeno Ha puc. 1.

—

L1

Puc 1. Posmawysanns ocobausux mouok O1-Oy
Touka 1: (0;0),
Touka 2: (0;sbp),
Touka 3: (sap;0),

sag+ 5%byay sbg + s5%agh,
Touka 4: (75755 ' 1= s%a,h, )-

CumBon L cBiauuTh 1po x>0 1 y>0; r —npo x>01y<OiT. 1.
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I3 3micTy mpeameTa JOCiKEHHS BUTIUBAE, 10 KOS(IIEHTH ag 1 by € BiJ eMHI.

[IIo6 ckopucTaTCcs METOJOM JOCTIHKEHHS CTIMKOCTI 3a JIIHIMHUM HaOJIMKEHHSIM (TEo-
pema JiHeapu3aiii CTBEPKYE, IO B OKOJI MPOCTOI CTalliOHAPHOI TOYKU (a30Bi MOPTPETH
HEJIHIAHOT CHCTeMH 1 11 JIiHeapu30BaHi SKICHO €KBIBaJCHTHI 3a BUKIIOUECHHSM TOYKHU IICHTD),
noTpiOHO 3amucatu MaTpuiro SAko0i:

‘sap + saqv — 2x . S
| | |
\ shyv . Sby+ sbix—2v
‘g . 0
sika OOYHUCITIOEThCSI B PIBHOBOXKHUX TOUYKax. Hampukmang — Jl(O;O)Z[ L ) Crin
L0 shy

matpuiii SIko6i Spj1=S(ap+bo); BusHaunmK detj 1=5bya.
XapaxTep 3ale:KHOCTI (ha30BHX MOPTpeTiB Ha mionuHi Spj;0 detj; moxaHo Ha puc. 2.

det |

CTiRkKA
By30N |
fokyc

HecTiRkWi
Ey300 i dokyc

Cigno

Puc. 2. Posmawysanns ¢hazosux nopmpemia y koopounamax «cuio Spj-eusnaunux det Jy mampuyi nineapuzayii
KosxHili Toulli 3a3HaueHoi MJIOIIMHYU BIJMOBIJA€ Napa BIACHUX 3HAUYEHb MATpPHUIIL JiHEapH-
3aryii, siki € KopeHi piBHsHHS A2-Spj* A+detj=0.
OTxe, novatok koopauHat O1(0;0) Moxe OyTH HecTiIHKOI TOYKOI — By301 abo (okyc,
60 BenmnumHa Spj; 1 detj; 3aBxkau nogaTHi. TpaekTopii BUXOASITH 3 0COOIMBOI TOUKH.
Jlnst ocobmBoi Touku O(0;Shy) mae micrie Take:
504+ 50,50 . 0
J2(0;8b,)= - ..
5%by by . Shy
[TpuiiMaroun 10 yBaru 3HaKH KOeQIIlieHTIB ag, a1, Do, D1, BUKOHYIOTHCS HEPIBHOCTI
Spj2333.0+SZb0b1-8b058a0+3b0(8b1-1)<0;
Detj,=-sho(Sao+s°bob1)>0.
Taxkum 94MHOM cTallioOHapHa TOYKa KBaJi(IKyeThCsS SIK CTIMKHIA (POKYC 4n By3071.
VY Bumaaky piBHOBaxHOT ToukH O3(Sap;0) MOCTITOBHO MaeEMO:
-5Qg - s%a,a,

J3:

0 . sb,,+.;r=b1an
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Sp js=sbo+sap(sh; -1)<0,
det jz=-sag(sbo+s°aghy)>0.
Takosx crocrepiraeTbcs CTiKuil By301 abo (okyc.

3ayBaxkennsi. Criiikicte ocobmuBux To9ok O2(0;Sho) i O3(Sag;0) cBigunTh, 10 TPAEKTO-
pii cienapito 36iraroTbes 10 HUX. HynboBa KoOpaIuHATa KOKHOI 3 TOUOK BKa3ye, L0 JUISL OJI-

Hi€T 13 3MIHHUX PO3BUTOK IMOJIH 3aBEPIITYETHCA.
Jlnist geTBepToi 0COOMUBOT TOUKK OOUHUCICHHS AAI0Th!

50— 5%hga, s53gga, +5%aga, by
14z 1-53bya, ) 1-s53%bya,
4= s3bgb, + 5%bia, -shg — s%agh, '
1-s5%bya, ) 1-s%*bya,

Spj4:(5281b0+Sao+Sbo+Szaobl)/(-1+Szb18.1)>0;

detj4<0 micis oyeBHIHUX, aje TPOMI3IKHUX BHUKIAM0K. OTKe, I TOYKa € Cimno, rpadiune
300paKeHHS KO HABOJATHLCS Ha pHC. 3. B3aeMUHM CKIaI0BUX 1HCTUTYI[IOHAILHOT MiACHCTE-

MU €KOHOMIKH MOXYTh OyTH MOKa3aHi crioco0oM, 300pakeHUM Ha puc. 4.

Puc. 3. Ciono

02
L1

01 \
L2

Puc. 4. ®azosuii nopmpem

BucHoBku. Y penpe3eHTOBaHIH 10 po3rIIsily Mpalll HaBeJeH1 pe3ynbTaTh SIKICHOTO aHaJIi-
3y HEJIHIMHOT CUCTeMHM pIBHSAHB, IMOKa3aHI B3a€EMO3AIEKHOCTI MIX (Da30BUMHU MOpTpeTaMu,
MoJlaHl 0COOJIMBI TOYKH, @ TAaKOXK HAaBEJEHO iX pO3TallyBaHHS B CUCTEMI KOOPJIMHAT, BU3HA-
YeHO, 110 Meplla 0COOIUBA TOUKA, 5K 1 APYyra, MOXKYTb SIBIATH c0000 By301, a00 GoKyc, ane
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nepiia, BiAMOBIAHO — HECTIHKUH, a Apyra, K 1 TpeTs — criikuidl. HatoMicTs ueTBepTa 0co0-
JIMBa TOYKA MPEACTABICHA CiJIIOM.

[TepeBakaHHS €JIEMEHTIB CTIMKOCTI Cepell SKICHMX XapaKTePHCTUK CHCTEMH Ja€ MPaBo
CTBEPPKYBATH MPO HASBHICTh MIIHUX 3B’SA3KIB MK €JIEMEHTaMH CYCIUIBHOTO YCTPOIO, 30K-
pema Horo ekoHOMiuHO1 ck1anoBoi. [IeBHI 3acTepexeHHs: Hece B co0l MPUCYTHICTh HECTIHKO-
ro By3Jia uu oKyca, aje e acleKT MoTpedye MoMANBIINX JOCIIKEHb.
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