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OF ITS SUBJECTS’ BEHAVIOUR

The two-sector economy models are suggested taking into account the processes of ecological
and economic interaction, economic structure of the society and linear functions of its subjects’
behaviour. The models are designed for experimental research in computer simulation mode of the
processes of ecological and economic dynamics.
Keywords: ecological and economic system; sustainable development; economic behavior; equation
of dynamic variables.

ITocTranoBka nmpodaemu. Exoorizalliss eKOHOMIKM Ta ii cTanmit (CTiiKuit) po3-
BUTOK Ha ChOTOJHI BUCTYIAIOTh CTPATETiYHUM OPIEHTUPOM ISl (DYHKITIOHYBAHHS
Ta IMHAMiK1 €KOHOMIYHUX CUCTEM Pi3HUX KPAiH Ta PEriOHIB HAILIOI IJIAHETH, a JUIs
HayKu — OJHUM i3 MPIOPUTETHUX HAMPSIMKIB AOCTIIXKeHb. JIIOAChKE CYCHIbCTBO
BCe OiTblIIe MOYMHAE YCBITOMIIIOBATY INIMOWHY Ta aKTyaJlbHICTb LIUX TPOOJIEM, MPU-
YUHOIO SIKMX BUSIBWIOCS BKpail Hendasie BiTHOILIEHHS JIIOAVUHU 10 MPUPOTOKOPU-
CTYBaHHS$, 3a0pyIHEHHS HAaBKOJUIIHBOTO CEPelOBUIIA Ta YTUi3allii €KOJOTiYHO
HeOe3MeYHUX BiIXO/iB PiI3HOTO POy JIIOACHKOIL MisUIbHOCTI, a Halilepiie — BUPOO-
HuutBa. [lporosomena Ha 3aranbHoBigomiit KoHdpepenuii OOH B Pio-ne-
XKaneiipo (uepBeHb 1992 p.) imesd ctanoro po3BUTKY (PaKTUYHO 3arovyaTKyBajia B
0aratbox KpaiHax CBiTY po3p00OKy HalliOHAJTbHUX CTPATETili CTAJIOTO PO3BUTKY 3 ypa-
XyBaHHAM TpoOJieM HABKOJMIIHBOTO CEPENOBUINA, 30€pEKEHHS SIKOTO MOBUHHO
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po3misiAaTUCd B MOpolecax MPUNAHSATTS BIANMOBIAHUX pillleHb SK MEPIIOYEpProBe
3aBIaHHS. Y KOHTEKCTi 3a3HAYEHOTo OCOOJIMBO BaXJIMBa POJIb BilBelcHa Haylli,
MOKJIMKAHOI CIIPUATH KPAIIOMY PO3YMiHHIO IUHAMIKU B3a€MO3B’SI3KiB CYCITiJTIbCTBA
i IpUpOaU Ta YCHIIIIHOMY BUPILIIEHHIO aKTYaJbHUX MPOOJIEM CYy4acHOCTI, OB’ s3a-
HUX 3 MPOAOBOJIBYOIO0 OE3MEKOI0, MMOKPAIIEHHSM SIKOCTi HABKOJUIIIHBOTO Cepeo-
BUIIA Ta 30€peKEHHSM TJI00ATBHUX MPUPOJHUX CUCTEM 1 MIATPUMKH Ha 1Iiii OCHO-
Bi BCcix (popM XWUTTS Ha Haiil rmiaHeri [1; 3; 9].

JyXe BaXJIMBUMU Ta aKTYaIbHUMU € MPOOJIEMU B3aEMO/Iil MPUPOTHUX i COLLi-
AJTbHO-EKOHOMIYHMX CUCTEM JUIsl YKpaiHU, SIKa Ma€ YMMaso HACTIAKIB Bill MOTYX-
HOTO aHTPOMOTEHHOTO TUCKY Ha HABKOJIUIIHE CEPENOBUILE, 30KpEMa, BUCHAXEHHS
Haap, POAIOYOCTI 3eMJIi, MOTipIIeHHs CTaHy 300pOB’sl HaceJieHHs Touio [4]. ¥V
1IbOMY CEHCi €KOJIOTi3allisl EKOHOMIKM Ta peai3allisl MPUHIIUITIB CTAJIOTO PO3BUTKY
€ JUIS1 HAIIO1 KpalHU MPIiOPUTETHOIO MPOOIEMOIO, 1[0 BUMAra€ CUCTEMHOIO HayKo-
BOTO JAOCIIIXKEHHS, 30KpeMa, KOMIIEKCHOTO OLIIHIOBAHHS Ta TPOTHO3YBAHHS 3MiH,
SIKi BimOYBaIOThCS il BIVIMBOM aHTPOTIOTeHHUX (pakTopiB. BUBYEHHS 3a3HaYEHUX
Ta i{HIIWX MUTAaHb €KOJOT0-€KOHOMIYHOI B3a€EMO/i1 MOTPedye He TiUTbKU e(heKTUB-
HOTO BUKOPUCTAHHSI BITYM3HSHOIO HAYKOBOTO MOTEHIialy, ajieé ¥ BiAITOBiTHOTO
iHCcTpyMeHTapito. Hag3BuyaifHO BaXJIMBOIO CKJIAIOBOIO TAKOTO iHCTPYMEHTApilo €
MaTeMaTUYHE Ta KOMIT IOTEpHE MOIEIIOBAHHS, 110 HAJA€ MOXJIUBICTh 3aMiHUTHU
00’€KT JOCIiIXKEHHSI MOJISJUTIO i B iMiTallifHOMY peXuMi 3 Li€0 MOJEJLTIO 3iCHIO-
BaTU BiMOBiIHI EKCIEPUMEHTH.

Anani3 nocaimKkenb i myoaikamiii. Buiie Bxxe i1ocs mpo te, 1110 mpoodjieMu eKOo-
JIOTO-€KOHOMIYHO1 B3a€EMO/Ii1 Ta CTAJIOTO PO3BUTKY HAOYy/ I HAJA3BUYAHOTO 3HAYEH-
HS JUTS CBiTOBOI Ta BITYM3HSIHOI HAYKU Ta € OJHUMMU 3 HAKOLTbII MPIOPUTETHUX
00’€KTIB IOCTIIXEHHS, ake 0e3 iX HayKOBOTO OCMUCIEHHS HEMOXJIMBO MilTOTYy-
BaTU OiATPYHTS IJ11 PO3pOOKHU i BIPOBAIKEHHS Y peasibHy TPAKTUKY 3aC00iB JOCST-
HEHHS$ COLi0-€KOJI0T0-eKOHOMIUHOI PiBHOBAru, sika B IMHaMIilli BIacHe i 3a0e3re-
yye TOW PO3BUTOK, KW MU Ha3zuBaeMO cTaiuM. OCOOIUBICTIO JAHOTO O0’€KTa
JOCTIIKEHHS € Oro GararorpaHHiCTh Ta 0araToOacmneKTHICTh, 10 MOTpedye 3aiy-
yeHH$ (haxiBLiB Pi3HUX HAYKOBUX HAMPSIMKiB. BaXJIMBY poJib BillirpaloTh €KOHOMi-
KO-MaTeMaTUyHe MOJEII0OBAaHHSI Ta KOMII IOTEepHO-iH(popMalliliHi TeXHOJIOTII.
bararo 3apy0ixXHMX i BITYM3HSHUX BUEHUX MpaLOBATU Ta MPALIOOTh Y IIOMY
HampsIMKY, 30KpeMa, 3HauyHe Miclle y po3po0ili TEOPETUUHUX OCHOB Ta CTBOPEHHI
MoJieJiell eKOJIOTi3allii eKOHOMIKM i CTajloro po3BUTKY 3aiiMalOTh Mpalli yKPaiHCh-
kux BueHux B. Ipuropkisa [2], JI. 3arBoiicekoi [5], 1. JIssmenka [6; 7], M. Muxaie-
Buua [6], A. Onuiienka [8], 0. Tageesa [10] Ta iH. 3BU4YaifHO, 1110 HABECTHU OLIbILI-
MEHII TOBHUI MepesliK HAyKOBIIiB, SIKi MPAIIOI0Th B Wil Taly3i HayKu, a TUM Oijib-
1Ie — OIJISIJ IXHIX IMpalb Ta pe3yJbTaTiB B paMKaxX OJHi€l CTaTTi HEMOXJIMBO i B
1LIbOMY HeMa€ MoTpedu, Xxo4ya BapTo MiAKPECIUTH, 1110 OUIBIIICTb JOCTiITHUKIB KOH-
LIEHTPYIOTh yBary Ha 1o0ya0Bi pi3HUX KJIaciB 0aJaHCOBUX, ONTUMI3aLliiHUX Ta iMi-
TalliiHUX MoJesell eKOJI0Tr0-eKOHOMIYHOI B3a€EMO/Iii Pi3HOTO PiBHSI arperyBaHHSI.
Lle crocyeTbes i BITYU3HSIHUX BUCHUX.

HeBupimeni paninne yacTunmn 3arajibHoi npodjaeMu. AHaJTi3 TOCTiIKEHb Ta ITy0Ti-
Kalliil 3 eKOJIOr0-eKOHOMIYHO1 TeMaTUKU MiATBEPIKYE aieKBAaTHE PO3YMiHHS CUTYya-
11i1, 1110 CKJIaJlacs y CBiTi Ta B Hallliii KpaiHi 30KpeMa, a TAaKOX MparHeHHs HAyKOBIIiB
JIOJYYUTUCST CBOIMM pe3yjbraTaMu 10 ii BUIPABJIEHHS, OCKiJIbKU, KPiM TeOpeTUu-
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HUX, 3’SBJISIOThCS TAKOX TMEPCIEKTUBHI MPUKIIAAHI TOCTIIKEHHS, CIPSIMOBaHi Ha
aKTHBI3allil0 Iep>KaBy i BCbOTO CYCHILCTBA 1100 JOCSITHEHHS €KOJOTiYHO Ta COlLli-
JTbHO 30aJIAHCOBAHOTO €KOHOMIYHOTO PO3BUTKY. € YCIiXW TaKOX B PO3poOLi He
JIUIIIE OKPEMUX MOJIEJIEH, aJjie i BiAMOBIAHUX CUCTEM MiATPUMKU NPUAHSTTS PillICHb.
Cepen nuTaHb, sKi 116 HE 30BCiM BMBUYEHI, 3aJMIIAIOTLCS Pi3Hi COLliabHO-EKOHO-
MiYHi aClIeKTU MPOILIECiB €KOJIOoTi3allii eKOHOMIKM, 30KpeMa 1100 MICLs Ta POJii B
LUX MIPOLECcaxX Pi3HUX CYCHIBHUX TPYII Ta 1X BIUIUB HA €KOHOMiUHY JUHAMIKY.

J7151 pO3KPUTTS Ta OOTPYHTYBAHHS IMX Ta iHIIKUX aCMEKTiB €KOJI0T0-eKOHOMIU-
HOTO Ta COLiaJIbHO-€KOHOMIYHOTO XapakTepy MNOTpiOHI HAyKOBi MiAXOAM, SIKi
0a3yloTbCd Ha METOAAaX MONETIOBAHHS €KOHOMIUHOI IMHAMiKU Ta 3a0e3MevyroTh
MOXJIMBICTb TPOBOIUTU MOJIEIbHI €KCIEPUMEHTH I iMITalliifHOTO BiITBOPEHHS
peaJibHUX MPOLECiB, 110 BiIOYyBalOTLCS B CUCTEMAX €KOJOr0-eKOHOMIYHO1 B3aEMO-
nii. Taki miaxXoau BiZKpUBaIOTh MEPCIEKTUBY OUTBII aIeKBATHOTO aHATi3y MTPUYHUH i
HaCJIiIKiB €KOJI0Ti3allii EKOHOMIKH JJIS TIABUILIEHHS SIKOCTi Ta PiBHS KUTTS JIIOACH-
KOTO CYyCIJIbCTBA.

MeTo10 10CHiIKEHHS € OVH i3 MiIXOAiB 10 BUBYEHHS BKa3aHUX BUIIE MTUTAHb,
1110 BPaxOBY€E B MOJIEJISIX €KOJIOTO-€KOHOMIUHOI B3aEMO/Iii TTOKA3HUKM T.3B. €KOHO-
MIiYHOI CTPYKTYpM CYCIIJIbCTBA, TOOTO PO3MOJiIY €eMEHTIB CYCIiJIbCTBA (CiMel,
OKPEMUX TPOMAISTH TOUIO0) 3a JIKBIAHUMHU HarpoMa>KeHHIMU (Haaajli 3a01aIKeH-
HSIMU), 1110 IIBUIIKO i 03 BTpaT KOHBEPTYIOTHCS B Tpolili. Pi3Hi CyCHiJIbHI KJlacTepu
MPOSIBJISIIOTh HEOAHAKOBY €KOHOMIUHY aKTUBHICTb, aJIe BCi BOHU MPSMO YU OTIOCEe-
PEIKOBAaHO MAalOTh BiIHOUIEHHS JO COLiabHO-€KOHOMIUHOI AiACHOCTI, 1O CTBO-
PEHH$, pO3MOLTY TA BAKOPUCTAHHS arPErOBAaHOIO CYCIILHOTO MTPOIYKTY. SIBHE 4
HesIBHE BpaxyBaHHS B MOJIEJISIX €KOJIOTO-€KOHOMIUHUX CUCTEM MOBEAiHKU €JIEMEH-
TiB CYCIIJIbCTBA CIPUSIE OUTBII aeKBAaTHOMY aHaJli3y Ta MPOTHO3YBAHHI AUHAMIKU
LIUX CUCTEM.

OcHOBHI pe3yabTaTH IOCHIIKEeHHA. SIK BimomMo, 3a0pygHEHHS € IMOOIYHUM
pe3yJIbTaTOM JIIOACHKOI TisNIBHOCTI, 30KpeMa BUPOOHUIITBA, TOMY JUISI MOJETIOBAH-
Hsl TIPOLIECIB €KOJIOTO-€KOHOMIYHOI B3a€EMO/Iil JIOTIYHO BBaXKaTH, 110 €KOHOMiuyHa
CHCTEeMa CKJIQIAETHCS 3 ABOX B3aEMOJIOTIOBHIOIOUMX CEKTOPIB — CEKTOPY A, B SKOMY
3MiIICHIOETECS BUPOOHUIITBO arperoBaHOrO CYCHUJIBHOTO MPOAYKTY (OCHOBHOTO
CeKTOpy), Ta cekTopy B (momomixHoro), B SIKOMy YTWJIi3yIOTbCSl peIITKUA abo
BUPOOHWYI BiIXOIU, YTBOPEHI BHACTIIOK (DYHKIIIOHYBaHHS 000X ceKTOpiB. bynemo
TaKOX BBaXaTH, 110 €EKOHOMIUHA CTPYKTYypa CyCIJIbCTBA, 3BaXKalouu Ha MOro Kjia-
CcTepu3allilo, MpencTaBleHa HACTYITHUMU TPYMaMy TPOMAASH: HENMpalolYuMUu
TIeHCioHepaMu (N, = VpN); TPaLOIOYNMHK TIEHCIOHEPaMU B CEKTOopi A (n; = vN);
MpaloYUMU MeHCioHepaMu B ceKTopi B (n, = v,n); HeneHciiiHOTO BiKy MpalliB-
HUKaMU CEKTOPY A (N3 = V3N); HENIEHCIMHOTO BiKy NpalliBHUKaMu cekTopy B (n, =
v4n); BlacHukamu (¢izuyHuMu abo IOPUAMYHUMU 0COOaMU, AEPXKABOIO) MiANpU-
€MCTB 1 YCTAaHOB CEKTOPY A (N5 = V5/1); BIJaCHUKAMU MiANPUEMCTB i YCTAHOB CEKTO-

py B (n5 =vgn). Buiue y gyxxax MpUAHSTO TaKi MIO3HAYEHHS: N1 — CyMapHa YUCeTb-
HicTh Beix tpyr, n;ta v; (i =0,6) — yucenbHicTh j-Toi rpymu Ta ii YacTKa B cyMapHiii
YUCEJIBHOCTI BCiX TPyI. 3ayBaXUMO, 1110 B IEBHOMY PO3YMiHHI TaKa KJIacTepU3allis

CYCHiJ'IbCTBa € O0CTaTHbO ITOBHOIO, OCKIiJIbBKM MOXKHa BBaXxaTu, 11O BCC OJOPOCIIC
HaceJIeHHSl Ma€ BiTHOILIEHHS 10 CTBOPCHHA arpe€roBaHoro CYCHiJ'IbHOI"O IIPOAYKTY
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(CNOBO «IpalliBHUK» Y 3aTaJIbHOMY BUMAAKY MOXE MaTU IIMPIIUIA 3MiCT, HiX CJTIOBO
«pOOITHUK» Y TPAAULIIHHOMY TPAKTyBaHHi).

Bynyuu cy6’ekTamMu colliaTbHO-€KOHOMIYHOI CUCTEMU, BCi WIEHU CYCIJIbCTBA
XapaKTepU3YIOThCS MTEBHOIO EKOHOMIUYHOIO MTOBEAIHKOIO, SIKY OyIeMO OMMUCYBAaTH 3a
JIOTTOMOTOI0 TaKUX (PYHKIIif €KOHOMiIYHOI MOBEMiHKU: (PYHKIIil TTOMUTY OKPEMOTO
CITOXXMBava Ha arperoBaHW CYCITIIBHUI TMPOAYKT 4; (PYHKIIT BUMYCKY (ITPOTIO3H-
11i1) OMHUM MPAIliBHUKOM CEKTOPY A (OTHUM pOOOYMM MiCIIeM) arperoBaHOTO CyC-
MTBHOTO MPOAYKTY fu; YHKIIIT yTUITi3al1lil OHUM TpaliBHUKOM ceKTopy B ekosno-
TYHO UIKIUIMBUX BIAXOAIB (g; (PYHKIII MOMUTY Ha YTWJIi3allil0 OJJHOTO BIacHUKA
cekTopy B yg (Oyaemo BBaxkaTH, 110 Yg = CQg, A€ C — ACSIKUI CTaTuii KoedillieHT).
AprymeHTaMu QYHKLI Gy, f4 Ta @g, W5 OYAYTb BiAMOBIAHO KYIiBeJIbHA CIIPOMOX-

nictb s (i = 0,6), KariTano3aGesneyeHH s S, OIHOTO poGOUOro Miclisl y ceKTopi A
Ta KariTtano3ade3rneyeHHs Sg OQHOTO pobovoro Micls y cektopi B. 3azHaummo, 1o
KymiBeJbHa CIIPOMOXKHICTh Ta BiIIOBiIHI KaIliTag03a0e3MeYeHHS MOXYTh 3aJIexKaTh
Big pi3HUX IKepell (piHaHCyBaHHS, TOOTO (DOpMYBaATHCS PiI3HUMHU CITIOCOOAMU, OAVH
3 SIKMX BJacHe i Oyae BUKOpUCTaHMI Hukde. PyHKIIT eKOHOMIYHOI MOBEMiHKU
BIUIMBAIOTh HA IMHAMIKY TOCTiIKYBaHOI €KOJIOT0-6KOHOMIYHOI CUCTEMHM (CEKTOPIB
A, B), sixy Oynemo MozienioBaTé 3a AOMOMOIOI0 TaKMX TUHAMIYHUX 3MIHHUX: Z;

(i=0,6) — nikBinHuMii Kamnitan abo 3a011a/KEHHS TPEACTABHUKA [-TO1 TPYTU; Py —
LliHa OIMHUIII arperoBaHOrO CYCHiJIbHOTO MPOAYKTY; Pg — Tapud yrumizaiii 1 on.
BiIXoiB; & — 00cCsT 3a0pyAHEHHS HaBKOJMIITHBOTO CepelOBUIIA BHACTIIOK (PYHK-
LIiOHyBaHHS cUcCTeMU. BUTpaTu 3a01a1keHb OB’ sI3aHi i3 CMOXMWBaHHSIM arperona-
HOTO CYCHJIbHOTO MPOAYKTY, YTUIi3alli€l0 BiIXOAiB Ta BUPOOHULITBOM arperoBaHo-

To CyCIibHOTO MpoayKTy. Hexait oy, B; Tay; (i = 0_,5) — YaCTKU BiMOBIAHUX BUTpAT

(a; + B, +y; <1), npryoMy HUXYE PO3ITIHEMO JIMILE CUTYALIiIO, KOJIM BCi TIEHCiOHe-
pu (Hemnpalroydi Ta Mpalooydi), a TaKOX IMpalliBHUKY HEMEHCIMHOTO BiKy HE BUT-
pavaroTb CBOI 3a01IAIXKEHHST Ha YTUIIi3allil0 Ta BAPOOHULITBO arperoBaHOro CyCITijib-

HOTO MpoaykKTy, 0610 ;= 0,7, =0 (i= ﬁ). Lli BuTpaT MaroTh Jiuille BIACHUKU.

Hnst Toro, 1106 copMyBaTy PIBHAHHS IMHAMIKU 3MIHHUX Z; (j = @), Pa> Pg,
&, croyaTKy KOHKPETU3YEMO apryMEHTH BBEJCHUX BUIlE (DYHKIiN €KOHOMIYHOI
roBefiHku. ByneMo BBaxkaTu, 1110 KyIiBeJabHa CIIPOMOXKHICTD Ta KarliTano3abesrie-
YeHHsI (POPMYIOTBCSI COJiIapU30BaHO BiAIMOBIAHOIO CYCIUJIBHOIO TPYIIOI, TOMY
MpeICcTaBHUK KOXHOI 3 TPYI y MEeBHOMY CEHCi ycepelHeHO (arperoBaHo) perpe-

3eHTye cBolo rpymy. Lle mpunyueHHs o3Hauae, mo S =(N,a,z,)/(Mp,)=a,2; /P,

(i=08), s, =(nsys2s)/[(n, +n,;)p,] (kKanmiTanosabe3nevyeHHs: pOGOYOro MicLisl, SIK i
KyMiBeJIbHYy CITIPOMOXHICTh, 3pYYHO BHUMIpIOBaTH HE B Tpollax, a y 0e3p03MipHUX
OIMHULISIX — BiJIHOILIEHHI CyMU TpoIlIeii 0 o4iKyBaHoi LiH1). CTOCOBHO Sg 3po0u-
Mo Jesiki yrouHeHHs. CripaBa B TOMy, 110 cekTop B ¢dyHKIiOoHYe mepeBaxkHO 3a
pPaxyHOK 30BHIlIIHiX 3aMOBJIEHb Ha YTWJi3allil0, TPUYOMY OCHOBHUMU 3aMOBHUKA-
MM € BJIACHUKU CEKTOpy A Ta nepxkapa. [lepuii MoBUHHI OMjiadyyBaTu yTUIi3allilo
CBOIX BiIX0[iB y ceKkTopi B (mpuHaiiMHi AesiKy X YaCTUHY, 1110 BiAMOBiAa€ BUALICHI
Ha yTUJIi3aLilo YacTLi Y5 CBOIX 3a01LaJKEHb), a JepxkaBa NOBMHHA J0aTH PO YTUJIi-
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3allilo BCiX HasgBHUX 3a0pyJAHIOBauiB, TOOTO He 0OOB’SI3KOBO THUX, 11O € HACJIiIKOM
nisibHOCTI cekTopy A. IloBemiHka BJIaCHUKIB y ceKTopi B HeomHO3HaYHa, olHAK
Hajaxi OyneMo BBaXaTd, 110 BOHU OOOB’$13KOBO BKJIANAIOTh YaCTKY Yg CBOIX
3a0lLAKEHb Y JisUIbHICTb ceKTopy B, ajle mogaTkoBuX BKJIAJAeHb B yTWi3allilo
He 3ailicHI0I0Th, TOOTO Pg =0. 3 ypaxyBaHHSIM 3a3HAaueHUX 3ayBaxKeHb

Sg =(NgfsZs +NgyeZs +Ppd)/[(Ny +n,)Pg), e d — 06CAT HEPKABHOTO 3aMOBJIEHHS
Ha yTuTizalifo (y HaTypadbHUX OTUHUIISX — H.0.). I1le omHe BaxJIMBe MPUITYIICHHS
CTOCYETHCH JTIHIMHOCTI (PYHKIIIIT eKOHOMIYHOI MOBEIiHKI, TOOTO OYyIeMO BBaXKaTH,

i i ‘_0R NsYsZ
mo g, :qA(SL}): SL} ZCE,-Z,-/,OA (i=08), fa=Ffi(s4)=5, :ﬁ'
NsPsZs +NeY6Zs + Ppd n, +n, N, +ny
= 5. =8 , = Sg)=—""""85,.
¥g =Pg(Sg) =S (N +1,)Pg Vs Ne ¥5(Sg) Ne B

JloriyHo TakoX MpPUMYCKaTH, 110 OOCATM BUPOOHUYMX BiIXONiB y ceKTopax A Ta

B nipsiMmo nporopuiiiHi 3 koediuienToM A Ta A (4,4 € (0,1)) BinmosinzHo 10 06cATY
CTBOPEHOTO arperoBaHOrO CYCHiIbHOTO MPOAYKTY Ta 0OCATY yTUJTi30BAaHUX BiIXOMiB.

ITpuctynumo no dopmanizauii mogeneit. Axio dy, dy, d, — BiOMOBIAHO TIEH-
cisl, 3apIiaTa MmpalliBHUKa CeKTOpy A, 3apIuiaTa IpailiBHHUKa cekTopy B (y H.0.), a
ko — cTaBKa MoAaTKy Ha JOXil, TO JMHAMIiKa 3a0llaIKeHb HETIPALIOI0YOTO MEHCIo-
Hepa BU3HAYAETHCS PIZHUIICIO MiX HOro IMEHCI€I0 Ta BUTpaTaMU Ha CIIOXMBAHHS
MPOAYKILii, MPAIIOI0YOro MEeHCiOHEpa — Pi3HULICIO MiXX T0XOA0M, 1110 CKIaIa€ThCS 3
MeHCil Ta 0MoJaTKOBaHOI 3apIliaTH, i BUTpaTaMU Ha CIIOXUBAHHS MPOAYKIIii, mpa-
LIiBHMKA HETMEHCIMHOro BiKy — Pi3HMILIEIO MiX OIMOJATKOBAHOIO 3apIlJlaTOI0 Ta BUT-
paTtamMy Ha CHOXUBAHHS MPOAYKIIii, TOOTO

dz
d_::pAdo_ﬂ'ozo; (1
%:pAdo +p,d,(1-ko) - a,z;, i =12, )

dz.
—’:p,,dj_zﬂ—ko)—ajz j=34. 3)

at

IIpencTaBHUK TPynu BIACHUKIB CEKTOPY A ¢dopMye CBill goxim 3 peamizalii
arperoBaHoOrO CYCIJIbHOTO MPOIYKTY, a HOT0 BUTPATHY YaCTUHY CTAHOBJISITh BUIAT-
KM Ha 0COOMCTE CITIOXKMBAHHS MPOAYKIIil, yTUIi3allil0 CBOIX BUPOOHUYHNX BiIXOdiB y
cexkTopi B, 3apruraty cBoiM mpalliBHMKaM Ta TOJATOK Ha (OHJ 3apOOIiTHOI TIaTh
(craBka k), noTpeOu opraHizaLii CBO€ET MisIBHOCTI (4acTKa A, BiAl 10JaHOI BapTo-

CTi), TOJATOK Ha TO/IaHy BAapTIiCTh (CTaBKa K,). OTXe, rpaHUYHUI TTPUPICT 3a011a-

j?

>KEHb BJIACHUKA CEKTOPY A OIMUCYETHCS PiBHSHHSIM

— 6 .
925 _ Pall=ko) Z”fq,q (sf.{’)— PaGa (qus) )— Ps &U’s [—HSﬁszs J -
dt ng pars ng (ny +n4)Pg )
1-k, &
- "\:‘:—'ﬂ'[(.f‘lI +n5)d (1+ k) +(n, +n3) (A4 + ks )f, (SA]]= - 0 Zn,.a,.z;. -
5 5 -0

n,+n
—[0’5 +PBs +(Aa +k2)}’5]Zs —%pﬂd,(nk,).
5
AKTYAJIbHI NMPOBJIEMU EKOHOMIKU Ne12(174), 2015



MATEMATUYHI METOAMN, MOZEJ1 TA IHOOPMALLIVIHI TEXHOJ1OTIi B EKOHOMILI 395

106 dopmanizyBaTu piBHSIHHS IWHAMiKW 3a011aJKeHb BJaCHUKA ceKTopy B,
Halinepiiie MOTPiOHO BU3ZHAYMTUCH 3 TUM, SIK (DOPMYETHCS HOro a0Xia. 3po3ymisio,
1110 CKJIaAOBUMM JOXOAY € BapTiCTh (B po3paxyHKy Ha OQHOrO BJIAaCHMKA) YTUJIi30-
BaHOTO 3aMOBJICHHS BiJl BTACHUKIB CEKTOpPYy A Ta AepxaBu. OJHAK BIIACHUK CEKTO-
py B TakoxX BKJIaga€e 4acTKy Yg CBOIX 3a0IIAJKEHb, SIKa MOXE MPUHOCUTH HOMY
JIOXiJl TIIbKU Y TOMY BUITa[IKy, KOJIM BapTiCThb YTUJIiI30BAaHOTO 3a0pyIHEHHS, 1110 Bij-
MOBiJa€ 11iil yacTii, Oyje KOMIIEHCOBAaHA iHIIIMM 30BHIlIHIM 3aMOBHUKOM. Y TIpO-
TWIEXKHOMY BUMAAKY KOMIIEHCALlil BiH He OTpUMaE. Y Oylb-SIKOMY BUMAAKY Bjac-
HUK CeKTOpYy B TTOBWHEH 3miliCHIOBATH TIeBHI BKIJIAICHHS Y CBOIO (YTIUTi3alliifHy)
IisUTBHICTD, aJIKe BiH TAKOXK € BUHYBATIIEM 3a0pyIHEHHS (T.3B. BTOPMHHOTO 3a0py/I-
HCHHS), SIKE € IMMOOIYHNM pe3yIbTaToM Horo misutbHOCTI. Hamami mrs ogHo3HaYHOL
BM3HAYEHOCTI OyJAeMO BBaXaTH, 1110 BJACHUK ceKTopy B He oTpumye moxoay Bif
BJIACHUX BKJIAJICHb B YTHJIi3alli0. Floro BUTpaTy, OB’ 13aHi 3 BIACHNUM MOIIUTOM Ha
OCHOBHY IIPOIYKIIil0, BUILIATOO 3apIUIaTH CBOIM ITpalliBHIKaM, ITOMaTKOM Ha (hOH]I
3ap0o0ITHOI TIJIaTH, BHYTPIIIHIMK (OpraHi3alliiHUMM) TOTpebaMM CBOEI HisTTEHOCTI
(yacTka Ag BiJl 1OJaHOT BAPTOCTI), MOAATKOM Ha J0JaHy BapTiCTh (BapTiCTb yTUIIi30-
BaHOTO 3a0pyaHEeHHS). 3 ypaxyBaHHSIM BUIIECKa3aHOTO PiBHSIHHS IMHAMIKU 3MiH-
HOI Zg MaTUME BUTJISAL,

dz,

n.pez. + pgd )
9% _ o -k .| MePs%s tPed | s®)_Pslin s nd.(1+k)+
ot Ps( o)'fs[ (M, +1,)Ps ] pAQA( A) n, [( 2 +N,)d,(1+ k)

+(Ny + 1) (A5 +Ky)0g(Sg)]= (1- ko — Ag -kz)”sﬁi*izs st (Ag +ko)pelx g + (5)

6

+[(1=ky)d =y (n, + 1y )1+ ;) - d( A +ky)]x P2
Ng
3MiHa LWiHU P, i Tapudy Pg BUSHAYAETHCS PI3HULIEIO BiATIOBIIHO MiX ITOMTUTOM

Ha arperoBaHuil CyCHiIbHUI MPOAYKT Ta MOTO MPOTO3UIIIEI0 i MiXX ITOMTUTOM Ha yTU-
JIi3allito BiaXO/iB Ta MPOMO3UII€I0 YTUTI30BAHUX BiIXO/iB, TOOTO ISl P4 | Pg MAEMO
PiIBHSIHHS

dj S na;z, Ngysz
pA :'9{2 Piiti 5/s 5:|; (6)
dt i=0 p,ﬂ. p,.q

dpg N fBszs + pgd
63 e¥s| Ty

dt - (N, +N,)Pg ]_(nl+ﬂ3)ﬁfA(SA)—(n2+n4)/1¢,8(sﬂ) —

(7

n Ays A An ngd -

=6g __Nefs _Ars AP Ngzs — 6"'/E‘zﬁ+ & Ady,
(N, +n,)Ps  Pn  Ps Ps Ny +ny

ne 0, 1 0g — koedillieHTH iHepUiHOCTI PUHKY arperoBaHOro CyCHiJIbBHOTO MPOIyK-

Ty Ta PUHKY YTUIi30BaHOTO 3a0pyIHEHHSI.

Ockinbku cuctema (1)—(7) € cucreMoro audepeHIialbHUX PiBHSHB, ST OHO-
3HAUHOI'0 3HAXOMXKEHHSI 11 PO3B’SI3KY 10 Hei MOTpiOHO 10JaTU MOYaTKOBI YMOBU

Z,(t,) =21, (i=086), palty)=PY, Palty)=pPY. ®)
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ChiBBigHomeHHs (1)—(8) dopMalti3yloTh OJHY 3 TUHAMIYHUX MOJENEH ABO-
CEKTOPHOI1 €EKOHOMIKHU 3 JIIHIHHUMU (DYHKIIIMU TTOBEIHKM ii Cy0’€KTIB i yTUIi3alli-
€10 3a0pyIHEHHS, CTBOPEHOTO K B OCHOBHOMY, TaK i JOMOMIXHOMY CEKTOpax.
OpHa 3 HaitnpocTimux Moaudikaniit moneni (1)—(8) mop’s3aHa 3 YMOBOIO [THWHA-
MIiYHOT €KOJIOT0-eKOHOMIYHOI pPiBHOBAaru

I”(:1?’(5 Zg— ngd +2d Ng Ps AYs Iﬁs

Pg ny,+n, (ny+n,)pg Py Pg

Ie 0 — y 3araJibHOMY BUMAAKY AMHAMiYHA BeJIMYMHA, 1110 BU3HAYa€ MaKCUMaJIbHO
JOMYCTUMUI y OOCHiIXKyBaHiii €eKOHOMIlli piBeHb 3a0pyaHEHHSI HaBKOJUIIHbLOTO
cepenoBuIa, TOOTO BeJWYMHA TPUNWHITOrO €KOJOTIYHOTO  CTaHAapTy.
HonoBHuBu crniBBinHomeHHs (1)—(8) ymoBoro 6anaHcy (9) (v (9) 3HaK < MOXHa
TaKOX 3aMiHUTU Ha 3HAK =), OTPUMAEMO 11I€ OAHY MOJEJIb JBOCEKTOPHOI €KOHOMi-
KU 3 ypaxXyBaHHSIM MPOLECiB €KOJ0ro-eKOHOMiuHO1 B3aemoii. IHii Moaudikanii
Mogeni (1)—(8) nmependayaroTh HasIBHICTb CIiBBIAHOIIEHHS UISI TMHAMIYHOI 3MiH-
HOi § — 3a0pyIHEHHS JOBKIJIISI, BUKJIMKAHOTO (byHKIIIOHYBaHHSIM CEKTOpiB A Ta B.
OueBUIHO, IO CTBOPEHE Y LIUX CEKTOpax 3a0pyIHEHHS 3a3BUYAll YyTUIi3yEThCS HE
noBHicTio. OgHaK caMa Mpupoja BOJOAIE 3MATHICTIO 10 CAMOOYMUILEHHS TEeBHOI
YacTKU 3a0pynHeHHs. ko n — koedilieHT acuMiIALii a00 MPUPOAHOTO CHaLy
3a0pyAHEHHS, TO PIBHSIHHS TUHAMIKY 3MiHHOI & (hOopMaTi3yeThCs TaK:

nsz; <8, 9)

A d - Ays A,
9 _Mets, M6d | gg | _TePs  Ms ABs |, . ne (10)
dt  pg ny+n, (N, +n)Pg Pa Ps
3BUYAlHO, MOXHA BBaXXaTH, 110 U1 & BiloMa MOYaTKOBA yMOBa
Ety) =& (11

Otxe, npuenHasiu 10 (1)—(8) ado (1)—(9) cniBBigHomeHHs (10), (11), maTu-
MeMo BapianTu Mojaeeii (1)—(8), (10), (11) ta (1)—(11), KoxXHa 3 IKMX OTIUCYE TIPO-
1IeCH, 1110 BiTOYBalOThCS B peaJbHUX €KOJOr0-eKOHOMIYHMX CUCTEMaXx.

BucnoBku. 3anporioHoBaHi y JaHiil Mpaii AUHAMIYHI MOJAENi JTBOCEKTOPHOI
€KOJIOTiUHOI €EKOHOMIKM 3 JIIHIMHUMU (DYHKIIIMU TTOBEIiHKM ii cy0’€KTiB BimoOpa-
2KalOTh ITOBENIHKY B Yaci €KOJI0ro-eKOHOMIYHOI CUCTEMMU, B SIKiii CTBOPIOETHCSI arpe-
TOBaHUI CyCHiIbHUIA MPOAYKT i 3AIMCHIOETHCSI YTUIi3aLlisl SIK «[IEPBMHHOIO», Tak i
«BTOPMHHOTIO» 3a0pyIHEHHSI, TOOTO €KOJIOTIUHO HEOEe3MEUHUX BiIX0OMiB KOXXKHOTO i3
cekTopiB. Bimrak, 1i Momeni Takox MOXYTb OYTM B Pi3HUI CIOCIO pO3IIMpEHi,
HaIMpUKJIIaMI, 3a paxyHOK OiIbII JeTalbHOI KJIacTepu3allil CyCIiJIbcTBa, OMHAK iX CYT-
HICTh Ta MPU3HAYEHHS HE 3a3HAIOTh CYTTEBUX 3MiH, OCKIiJIbKM BCi BOHM ITiIMOPSII-
KOBaHi OJIHil MeTi — JOCIIiIKEHHIO Ha IX OCHOBI 3aKOHOMIpPHOCTE1 Ta TPEHAIB €KO-
JIOTO-€KOHOMIYHOI IMHAMIKM 1 3aCTOCYBAaHHIO OTPUMAHUX Pe3YyJIbTaTiB Y cucTeMax
MiITPUMKU TPUMHSTTS BiANIOBITHMX PillIeHb Y peasIbHill CUTYyallii.

3anporoHoBaHi Moelli € AudepeHLiaTbHUMU MOIEISIMU AUHAMIKN €KOJIOTO-
€KOHOMIYHHMX CHCTEM, 3ajexaThb Bi 0araTboX MapameTpiB, TOMY iX IpaKTU4YHA
anpoOalliss Moxe OyTW 3[iliCHEHa 3a JOIOMOIOI0 BiJITOBiIHOIO KOMIT IOTePHO-
iH(opMaliiiHOro 3abe3reueHHsI, 1110 BJIaCHE J03BOJISIE POBOAUTH 3 MOJEIISIMU iMi-
TaliliHi eKCIIePUMEHTH, Pe3yJbTaTH SIKMX Jal0Th MOXJIMBICTb 3pOOUTH HEOOXiaHi
BUCHOBKU LIOAO JOCTiIXKyBaHOro 00’ekTa. JlyxKe BaKJIMBOIO € aJieKBaTHa IapameT-
pu3alliss Moaeseil, sika 3aJieKUTh He JUIIe Bif MpodeciiHOCTI JOCTiZHUKa, ajie
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mepil 3a BCe — Bill SIKOCTI MOYAaTKOBOro iHdopmaliiiHoro 3abesneueHHs. [Ipu
1IbOMY 3a3HaYMMO, 1110 PiBEHb 3aCTOCYBaHHS MOJeNell (perioHabHUI Y MaKpOpi-
BEHb) BiIMOBiga€ piBHIO iX iH(opMalliiiHOTO 3a0e3eueHHs, po3podKa SKOTo 3a3BU-
yaii € CKJIaJHOIO 3a/1auelo, 1110 BUMAarae Cepio3HUX 3yCUJIb IS 11 pO3B’SI3aHHS.
3a3HauyMMo, 1110 BUKJIAAEHI Y TaHiil mpalli Moei CripsiIMOBaHi TaKOX Ha BIOC-
KOHAJIEHHS iHCTPYMEHTAPit0 JOCTIKEHHS CKIIAMHUX TMHAMIYHUX CUCTEM, 10 SIKUX
BJIACHE HaJIeXXaTh €KOJIOr0-eKOHOMIYHI CUCTEMU Ta CUCTEMU CTAJIOTO PO3BUTKY.
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