VK 330.4:[338.33:631.58]

O.M. BOPOJIHA, C.B. KUPU3IOK, O.B. ®PA€EP, I0.M. €EPMOJIbEB, T.I0. EPMOJIbEBA,
I1.C. KHOIIOB, B.M. TOPBAYYK

MATEMATHYHE MOJEJIOBAHHSI JTUBEPCU®IKAIIIL
CLIbCBKOT'OCIIOJIAPCHKHX KYJBbTYP B YKPAIHI:
HAYKOBI NIAXOJAU TA EMIIIPUYHI PE3YJIbTATH'

AnoTamisi. OnucaHo Mojenb TUBEPCU]IKAIll CIITbCHKOTOCHOAAPCHKUX KYJIBTYP Ha
OCHOBi IMITalllifHOTO MOIETIOBaHHS Ta pPOOACTHHX pilleHb, NPH3HAUCHY [UIS
HPOEKTYBAHHS 1 PO3POOJIEHHS ONTUMAIBHOI CTPYKTYypH IOCIBHHX IUIONI JUIS Tap-
MOHIHHOrO NMOEHAHHS CLIbCHKOIOCIIOAAPCHKHUX KYJIBTYDP 3 HOCTYNOBHM IIEPEX0/I0M
Ha 3acajfl CTaJOro TOCIO/APIOBAHHS Yy BITUYM3HSHOMY CUIBCHKOMY TOCIIOJApCTBI.
Bukonano neranbHMil aHani3 CydacHO! NPAKTHKA MOHOKYJIBTYPHOIO BHPOOHHIITBA
1 Ha OCHOBI MPOBEACHHX PO3PAXYHKIB 3alPONOHOBAHO HOTO IHMBEPCH(IKOBAHY
CTpykTypy i3 10 CITBCBKOrOCIOAAPCHKUX KyJBTYp, IO CHPHATHME ITOCHJICHHIO
BHYTPIIIHBOI HPOIOBONIBYUOI OE3MeKH Ta rapMOHi3alil arpapHOro PO3BUTKY B €KO-
JIOTIYHOMY, COLIIaIbHOMY Ta CGKOHOMIYHOMY BHMIipax.

KawuoBi cioBa: croxacTuyHa MOJENIb ONTHMI3alil, MoJenb auBepcudikarii
CLITBCHKOTOCTIONAPCHKUX KYJIBTYpP, KOPIIOPATHBHHUI CEKTOP, CTPYKTypa IOCIBHHX
TLIOI .

BCTVYII. IOCTAHOBKA INPOBJIEMHA

BiaMiTHOIO OCOOJIMBICTIO arpapHOro BUPOOHMITBA YKpaiHU IOPIBHSIHO 3 €BPONECHCHKU-
MH KpaiHaMH € HOro 4iTKO BHpakKe€Ha TyajibHa OpraHizalliifHa CTPYKTypa, IpelcTaBie-
Ha JIBOMa CEKTOpaMH: KOPIOPAaTUBHUM (arpOXOJIMHTH, BEPTHKAIBHO IHTEIPOBaHI
CTPYKTYpPH, TOCIIOJ]APCHKI TOBAapUCTBA TOIIO) Ta IHIUBIMyalbHUM (peaibHi (epmepn Ta
rocriofiapcTBa HaceneHHs) [1]. 3a qyanbHICTIO TPHXOBYETHCS HEPIBHOIPABHICTH PI3HUX
TUIIB BUpOOHMKIB. [IpuBineiioBanuii craryc BUOOpoB coOi KopriopatuBHUiA cextop. Lle
MIPOSIBIISIETHCS Y KOHLEHTPALl HUM 3eMENIbHUX PECYPCIB Y HAIBEIMKHUX PO3Mipax, a Ta-
KOXX MOHOIIOJNI3alil pHHKIB pecypciB Ta KaHaiB 30yTy, BUTITHHX LiH, 3ac00iB JepKaB-
HOI MIITPUMKH JUIi BUPOOHHIITBA i CHUPOBHHHOTO EKCIIOPTY BY3BKOTO CIEKTPY KO-
MepIiiHUX KyJabTyp. Y 2018 p. O1M3bKO TONOBUHM OOCSTY BITYM3HSHOTO arpapHoro
eKCTIOPTY CTAHOBWJIO 3EPHO Ta HACIHHS OJNIHHHUX, IO 3yMOBIIOE MOHOKYJIBTYPH3AIIO
BITYM3HSIHOTO CUIBCBKOIO TOCIOAAPCTBA. 32 HAIIMMH OLIHKAMU PO3MIOIUT CUIBCHKOIOC-
MOJIAPCHKUX KYJBTYP 3a TMOCIBHUMH TUIOIIAMH Yy MIANPUEMCTBAX Hapasi He BIIIOBinae
3aKOHOJIAaBYO BCTAHOBJICHMM B YKpaiHi 1 peKOMEHJOBaHHM JI0 3aCTOCYBaHHS y TOCIIO-
JIApPChKiil TIPaKTUIll HOpMaM CITIBBITHOIICHHS KyJbTYyp y ciBo3MmiHax [2, 3].

B VYxpaini nonapn 3.3 miH. ra 3emeins a0o 22 % 3arajipHOI IOCIBHOT IIJIOIII 3aciBa€e
KOPIIOPATUBHUN CEKTOp 3 MOPYLIEHHSAM IPaHUYHUX HOPM JOTPUMAaHHS CIBO3MiHH.
HaiiGinpnry KinbKicTh MOpymeHb 3a(ikCOBaHO Ha MiANPHEMCTBAX, IO BHPOOISIOTH
HACIHHS COHSUIHMKY. IXHSI YMCENbHICTh B YKpaiHi CTAHOBUTH MOHAM 5.5 THC., TOOTO
69.1 % 3aranbHOI KUIBKOCTI IOCIIPKYBaHUX HAMHM MiqnpuemMctB. [Ipu nibomMy 3arajibHa
IUTOIA TOCIBIB HACIHHS COHSIIHKUKY Y TIINPUEMCTBAX, SKi MOPYIIUIN TPaHHYHI HOp-
MM, CTaHOBHUTH MoHana 2.1 MiH. Ta, abo Maibke 62 % 3aranabHOT MOCIBHOI IUIONI
KYJIBTYPH Y JOCHIPKyBaHUX TOCHOAAPCTBAX.

! JocnimxenHs npoBeneHo B Mexkax npoekry EU H2020 COACCH (776479), pamxoBoi yromu
«Ecosystems Support for COPERNICUS and EU Space Policy» GRO/COPE/18/10725, a Takox
crinpHOro mpoekty IIASA ta HamionanpHOi wieHcbkol opranizarii [IASA Big Ykpaiuu (HAH Ykpainn)
«IHTerpoBaHEe poOACTHE YHPABIIHHA B3a€MO3B’SI3KIB MK Taly3s MU IIPOJOBOIBCTBA, CHCPIETHKH,
BOJIHMX PECYpCIB, 36MJICKOPUCTYBaHHS [Ulsi CTIHKOTrO po3BUTKY», cxBasieHoro [TASA ta HAH VYkpainu
Ha 2017-2021 pp.
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Crparteris auBepcudikauii cilbcbKOTOCIIOIAPCHKUX KYJIBTYP, L0 IPYHTY€EThCS Ha
3aCTOCYBaHHI €KOHOMIKO-MaTeMaTHYHOTO anapaTy, HaJa€e 3MOT'y po3poOJIsiTH podacTHi
pileHHs A7 po3B’A3aHHs IPOOJIEMU MOHOKYJIBTYPHU3aLil Ta CIpHsie Iepexoay A0 roc-
MOJAPIOBAHHS 3T1THO 3 IPUHIUIIAMHU CTAIOTO PO3BUTKY. JMBepcudikaiis BUPOLTyBaH-
HS CUTBCHKOTOCTIOIAPCHKHUX KYJIBTYP € €KOJOTIYHO OE3MEeYHNM i €KOHOMIYHO OOIpyH-
TOBaHUM MEXaHI3MOM MiABHILICHHS 1XHbOT BpoxkaiHOCTI. Lle MexaHi3M, 34aTHUI Tpo-
TUCTOSITA MIHJIMBAM KIIMATUYHUM yMOBaM 1 CHOPHUSATH TiJIBUILEHHIO €(QEKTUBHOCTI
BUKOPHCTAHHS 3eMENLHUX pecypciB. Moro cyTh mossrae B ToMy, 110 KOKHA KyJIbTypa
Ma€ roTyBaTH CIPHSITIUBI YMOBH JUIsl IHIIUX KYJIBTYp, TOJIMIIYIOUM SKICHI XapaKTe-
PHCTHKH TPYHTY, TOCHJIIOIOYN 3JIATHICTh KYJIBTYP MPOTHUCTOSTH IIKiJTHUKaM, XBOPO-
6am Ta iH. [1epeBaru quBepcudikaiii IpyHTYIOTBCS HA OCHOBHHUX 3acajiax CTajoro po3-
BUTKY, OCKIJIbKM 3a0€3MeuyloTh JOCATHEHHS EKOHOMIYHHX, COLIaJbHUX Ta EKOJIO-
TIYHUX IUIeH CUTBCHKOTOCIIONAPCHKOT0 BUPOOHUIITBA.

MaremaTnyHe MOJICTIOBaHHS AMBEPCU(IKAIl] CUTHCHKOTOCIONAPCHKUX KYJIBTYP
HaJa€e 3MOTY MpPUAMATH PIlICHHs, SKI € CTIHKUMHU 10 HEBH3HAYEHOCTEH PI3HOTO IO-
XOJDKCHHS: eKOHOMIYHUX (BOJATHIIBHICTS IIiH, 1HQJISIIS TOIIO), eKOJIOTIYHNX (HeCTIpH-
SITIIUBI KITIMAaTUYHI YMOBH, MPHUPOJIHI KATaKII3MH), COLIabHUX (0e3pobiTTs, aemnory-
JISILS, JIOXO/AM CEJIsiH) Ta iH. 3aCTOCYBaHHS ONTHMI3al[ifHOTO MOJICJIIOBAHHS ISl JIU-
Bepcudikamii KyJIbTyp AacThb MOXJIHUBICTH pPO3paxyBaTH HAWOIIBII ONTHMAIbHY
CTPYKTYpy MOCIBHHX IUIONI Pi3HUX KYJBTYp, IO IEBHOK MIpOI0 BIAMOBIAATHME I0-
TpebaM 1 3acajaMm CTaloro PoO3BUTKY CLIBCHKOTO TOCMOApPCTBA, & CaMe TaKUM: Ii/IBU-
IICHHS MPOJYKTHBHOCTI POCIIMH 3 YPaxyBaHHAM IXHbOI MPHUPOIHOI TapMOHIi; MiIBU-
IICHHS 3[ATHOCTI POCIHMH MPOTHCTOSITH XBOPOOaM, WIKiJIHUKaM Ta €KOJOTTYHUM Ka-
TakJIi3MaM; 3MEHIICHHS BHKOPHUCTAHHS pecypciB (MECTHIUIu, NOOpuBa Ta iH.);
Ypi3HOMaHITHEHHsT BUPOOHUITBA Oe3MeuHOol MpPOAYKIi JJIsl HaceleHHS.

MATEMATUYHE MOJIEJIOBAHHS TUBEPCU®IKAIIL

CLIbCHKOTOCIMOAAPCBKUX KYJIBTYP

Jnst IpOEKTYBaHHSL 1 PO3POOJICHHST ONTUMAIBHOI CTPYKTYpPH TOCIBHHX IUIONI 3 METOHO
TapMOHIHHOIO HOEAHAHHSA CUILCBKOTOCTIONAPCHKHUX KYJIBTYP, @ TaKOX Ul 3JiHCHEHHS
MOCTYTIOBOTO TIEPEXOIy O 3acaj] CTAOro TOCIOJAPIOBAHHSA Y BITYM3HSIHOMY CLIBCBKO-
My TrocrnogapcTBi MDKHAPOIHUM IHCTUTYTOM IIPUKJIAIHOIO 1 CHCTEMHOIO aHali3y
(ITASA) ta Incruryrom ekoHomiku Ta mporHo3dyBaHHs HAH VYkpainu Oynma po3poOie-
Ha JIBOpPIBHEBA CTOXACTWYHA MOJENb ONTHMI3allii BUPOOHUYOI IISUTBHOCTI CUIBCHKOTOC-
MOJIAPCHKUX MIATIPUEMCTB HAa OCHOBI JMBepcH(IKallii CiTbCHKOTOCIOAAPCHKUX KYJIBTYP.
[i MOJeTbHOI0 OCHOBOIO CKOPHCTATNCS BiTUM3HSAHI Ta 3apyOiKHI BUeHi JUIA TOMIYKY
ONTUMAIBHUAX PIllIeHb 100 TAPaHTYBaHHS MPOJIOBOJILUOT OE3IEKH B YMOBAX COIIOSKO-
HOMIYHHMX pU3MKIB [4, 5], cTanmoro po3BUTKy B YMOBaX HHU3KH COIIOEKOHOMIYHHX pPH-
3UKIB Yy CUIBCBKOMY TOCHONApCTBi [6] Ta B yMOBaX TOProBelbHOI JiOepamizauii [7],
CTpaxyBaHHSI PH3UKIB CUIBCHKOTOCIIOAPCHKAX TOBapOBUPOOHUKIB [8]. OmuH 3 aBTOpIB
poboTH PO3pOOHMB  MiAXiJ CTOXAaCTUYHOTO MOJICNIOBAHHS J0 TOIIYKY pPOOACTHUX
pimeHp [9] 1 3acTocyBaB Oro Juisi MOUIYKY TaKWX pillleHb Yy 3eMiieKopucTyBaHHI [10]
y CHiBOpami 3 TIpyINol0 HAyKOBLIB I[HCTUTYTy MNpPUKIAJHOTO CHCTEMHOIO aHaji3y
(IIASA) ta HamionanbHoi akajemii Hayk Ykpainu B Mexax mpoekty «KomrmmecHe mo-
JICTIOBAHHS YTIPaBJiHHS OE€3IIEYHUM BUKOPUCTAHHSM IPOJOBOJIBYHX, BOJHUX 1 €Hepre-
TUYHUX PECYpPCIB 3 METOI0 CTaJoro COLIalIbHOIO, €KOHOMIYHOI'O 1 €KOJIOITYHOro po3-
BUTKy». CIin 3ragaté npo rioOaibHy MOJENb YIpaBIiHHA 0i0c(eporo (CTOXaCTHYHHIMA
GLOBIOM), nie 3 BUKOPUCTaHHSAM LBOIO MIIXOAY 3HAXOAATH POOACTHE DIIIEHHS, SIKE
3abesrieuye parioHaibHe BUPOOHHIITBO y CUIBCBKOMY TOCIIOJIAPCTBI, JIICHUITBI Ta Oioe-
HEpreTrlll Ha OCHOBI MHOXXHHHHX B33a€MO3B’SI3KIB MDK HHMH.
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Po3po0iena Mozesb BKIIIOYAE MINPOKUH CIEKTP MOKa3HUKIB, 110 XapaKTepU3yIOTh
TOCIOaPChKY MiSUIBHICTD KOPIOPATHBHOIO CEKTOPY B Taly3i CUIBCBKOTO TOCHOAAp-
CTBa, KOPUCTYBAaHHS HMPUPOJHUMHU pecypcaMu, AeMorpadiuHi MOKa3HUKM Ta iH. Jlani
o0 JemMorpadivyHoi cuTyarii B KpaiHi, OajgaHcy Ta CIOXHBAHHS OCHOBHHUX TPOJIO-
BOJIBYMX TOBapiB HACEICHHAM YKpaiHW, CTAaTHCTHKH POCIMHHUITBA YKpaiHH
20052015 pp., BHECEHHS] MiHEpaJIbHHUX Ta OPTaHIYHHX JOOPWB CUTLCHKOTOCIIOAAP-
cpkuMH TianpuemctBamu 3a 2005-2015 pp. 1 00csriB IpoJaKy Ta LiH Ha CLIBCHKOTOC-
MOAApChKi TOBApH HAa PUHKY OTPHMAHO 31 CTATHCTHYHMX INOPIYHHKIB JleprkaBHOI
Ci1yOUW CTAaTHCTUKY 3a BiIOBIIHI poKkU. EKOHOMIYHI Ta COliabHI MOKa3HUKHU B3SITO 3
6a3u ganux ¢opmu Ne 50-cr «OCHOBHI €KOHOMIYHI MMOKa3HUKH POOOTH CUTBCBKOTOC-
noapchbkux mianpueMctsy» 3a 2005-2015 pp. [11]. Pemty nanux oTpumaHo 3 1OCTYTI-
HUX reorpadivyHo-iHPOpPMAILIMHUX CHUCTEM, JaHUX MIiHICTEpPCTBa arpapHOl MOITUKH
VYkpainu, MinicrepctBa ¢inanciB YkpaiHu Ta MikHapoaHux oprasizamiii (FAO,
USDA, CsitoBuii 6ank, OECD).

LinpoBe mpu3HAYCHHS MOJIeTi — 3a0e3MeUnuTH PO3pOoOICHHS pOOACTHHUX PIlllcHb
IiJ] Yac MPUHHSITTS yNPaBIIHCHKUX DIllIeHb HA JIEP)KaBHOMY 1 PETiOHAIBHOMY PIBHSIX
IIOJI0 ITiJIBUIICHHS €()EKTUBHOCTI BUKOPUCTAHHSI MPUPOJHUX PECYPCIB y CLILCHKOMY
rocrogapcTBi YkpaiHu. Mojenb BpaXxoBY€ MOXKIHBOCTI arpoIpoOJOBOIBYMX CHCTEM
1010 3a0€3MEUYCHHS CTAIOT0 PO3BUTKY CUILCHKOTO I'OCIIOAAapPCTBA MUISTXOM 3HHKCHHS
BIUTMBY Ha MPHUPOJHI pecypcH (HANPUKIAJ, IPYHTH, BOJY) 3 YpaxyBaHHSAM KJITiMaTHY-
HUX YMOB 1 MIHJIMBOCTI TOTOJIH.

Pimiennst Moieni IpeCTaBICHO Y MPOCTOPOBOMY BHUIJISIII Y po3pi3i perioHis. Jlis
BH3HAYCHHS poOACTHOI JuUBepCH(IKOBAHOT CTPYKTYPH MOCIBHHUX IUION] y MOJEIb 3a-
kiazeHo 10 OCHOBHMX KyJbTYp (MLICHHUI, )KUTO, TPEUKa, SUMiHb, KyKypya3a, TOpOX,
OBEC, COHALIHUK, COsl, PillaK), 10 BUPOIIYIOTbCS KOPIIOPATHBHUM CEKTOpOM. Pe3yib-
TaTH MOJICIIOBAHHS CIIyTyBaTUMYTh OCHOBOIO PO3POOJICHHS ONTHUMAlbHHUX 1 podacTt-
HUX pilIeHb U (OPMYBaHHS MOPT(HEINI0 KyIbTYp 3 METOIO0 MiHIMIi3allil pi3HHIN MixX
(haKTUYHOIO 1 MOTEHIIHHOIO BPOXKAWHICTIO B PETioHi. Y Mekax MOoJelli BUKOHYEThCS
aHaJli3 MOXIJIMBOCTEH 3MEHIICHHS PO3PUBY B IUX YPOXKAWHOCTSX 13 MiHIMaJIbHUMHU
BUTpATaMH JJIsl TOBAPOBUPOOHUKIB OJJHOYACHHM 3a0E3MeYEeHHSIM CTaJIOCTI arpapHOro
BUPOOHUIITBA Ta IOTPUMAHHS PECYPCHUX OOMEXKEHb 1 CUTLCHKOTOCIIONAPCHKUX HOPM
(Harpukaj, 30aIaHCOBAHOTO PEXUMY YJIOOPEHHS).

VY po3paxyHKax 3aKiIaJeHO PEeCypCHI 0OMEKEHHs, 10 3yMOBIIIOIOThH palliOHAIbHE
BUKOPHUCTAHHS MPHPOJHUX pecypciB. Y BHPOOHMYMX BHTpaTax BPAaxOBAaHO OPCHIIHI
TIaTexi, BUTPATH Ha HACiHHA, TOOpHUBa, MAIMBO-MACTHIIbHI Matepiaim Ta iH. Mu 1o-
ITyCKaeMO, 10 BUPOOHHUYI (PYHKIIII TOBAPOBUPOOHHKIB 3aJIeXKAaTh Bijl MOPT(EIO Kyib-
Typ 1 QiHaHCcOBOi momomoru (KpeauTH, cyOcuiii). 3a IOTpUMaHHS 3acall CTaJoro
CLIIBCHKOTOCIIOIAPCHKOT0 BUPOOHUIITBA MOJICIb HAJlA€ 3MOTY PO3paxyBaTu (PiHAHCOBY
JIOIIOMOT'Y 'y pa3l BIAXWICHHS BiJl O4iKyBaHOI BpokaiiHocTi. @opMyBaHHs L€l g0MO-
MOTH Bi/I0YBa€ThCS 32 PaXyHOK IIIaTEXiB TOBAPOBHUPOOHUKIB /10 CTBOPIOBAHOTO HUMH
KOMIIEHCAIHHOTO (DOHITY, IO CIIPHSIE YIIPABIIHHIO PU3UKAMHU 3 METOIO 3a0€3IeUCHHS
CTaJloro PO3BUTKY.

3 ypaxyBaHHSAM BHKJIQJEHOIO BHUILE CTPYKTYpa 3alpOIIOHOBAHOI MOZENI Mae Ta-
KU BUTIISA. BUpOOHMIITBO OCHOBHUX CIILCHKOTOCIIONAPCHKUX KYJIBTYP PO3TAlIOBAaHE
3a obnactsamu. SIk x;; > 0 MM BU3HAYAaEMO ILIONLY, BIIBECHY IiJi BUPOLIYBAHHS KYIIb-
TYpH i y PETiOHI j JUIS 3aJ0BOJICHHS TOIUTY d;; Ha KynTypy i Y MOJIEN 3aKJIaJICHO
BUKOHAHHSI TPHOX KPUTEPIiB: IPOJOBOJIbYE caM03a0e3IeueHH s, MiHIMI3allisl BUPOOHU-
YUX BHUTpAT Ta €KOJIOTIYHI (pecypcHi) oOMeKeHHSI.
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®opmarizauis MOzeN, 0 MICTHTh MaKCUMI3aLil0 QyHKIiOHATY ( ;), Ma€e Takui
BUTJTISII:

n n n n
;=Y Pyag(@)xy =3 Cyxy =3 qy+2 ¢ yxy max 0iay —ay ()P +
i=1 i=1 i=1 i=1

+ > Py zii (@)= D Py 2 i (@), M
ki ki

ae [ ; — npubyTOK, OTPUMAaHMH B PE3yIbTaTi BUPOLIYBAHHS CLIbCHKOIOCIIONAPCHKIX
KyIbTYp y j-My perioni (obmacti), j=1, n; P; =P;(w) — uiHa peamisawii i-i cuib-
CBKOTOCTIOZIAPCHKOI MTPOYKIIT y j-My PErioHi; @ — BHITAJKOBUH (akTop (CreHapii);
a;; — HMOBIpHA (3TiHO 3 EKCIEPTHHMH OINHKAMH) YPOXKaHHICTB i-i CLIBCHKOTOCIIO-

JAPCBKOI KYJIBTYPU Y j-My PErioHi; a;; (w) — ypOXKaHHICTb i-I CUIbCHKOrOCIIOAAPCHKO]
KyIBTYPH Y j-My PErioHi y 6a3soBOMy pOL; X;; — IOCIBHA IUIOLIA I-i CLIBCHKOIOCIIO-
JApCBKOi KyIbTYpH y j-My perioni; C;; — BHTPAaTH Ha BUPOOHHLTBO i-I CLIBCBKOIOC-
TOAPCBKOI NPOJYKILi y j-My PErioHi; ¢;; — 3araibHa Cyma IUIATeXKIB TOBapOBUPOO-
HUKIB JI0 KOMIICHCAiHHOro (hoHIy Ha BHPOOHMLTBO i-I CUTHCHKOTOCIIONAPCHKOI TPO-
JyKUii y j-My PETiOHI; ¢;; — BHIUIATH 3 KOMIICHCALIMHOTO (OHIYy Ha BHPOOHHMIITBO
i~ CUIBCBKOTOCIIONAPCHKOT MPOMYKLIT y j-My PErioHi; zz; (@) — 00csr clIbCbKOrocmo-
JAPCBKOI MPOAYKLi, IMIIOPTOBAHOI B PerioH k; zj; (w) — obcsr clibehKorocmoaap-
CbKOI TMPOZYKLI{, eKCIOPTOBAHOI 3 PerioHy j; P — LiHA CUIbCHKOIOCIIOAAPCHKOL
NPOJYKILL, IMIOPTOBAHOI B PEriOH k; Pj; — LiHA CUILCBKOrOCIONAPCHKOI IPOIYKILL,
eKCIIOPTOBAHOI 3 PETiOHy j.

VY ¢dopmymni (1) mpuOyTok TOBapOBUPOOHHUKIB BUBHAYAETHCS SIK PI3HUILIS MiXK BaJlo-
BHUM JIOXOJIOM 1 3arajibHUMH BUTpaTamMu. BanoBuil JOXiJ CKIQJA€ThCS 3 JIOXOAY Bij
peanizauii npogykuii

n

2 Pyaj (@) ©)
i=1

Ta (pIHAHCOBOI JONMOMOTH (HAJAXO/KEHb 3 KOMIICHCAIIHOTO (DOHITY)

n
D ¢ x; max {0;a;; —a; (0)}Py. (3)
i=1

Bapro 3ayBaxuTH, 1110 Taki MOKa3HUKH, 5K (3), BU3HAYAIOTH PiBEHb MPOAOBOIBYOT
Gesnexn aGo HMOBIPHICTB, 3a SIKOI piBEHb BUPOOHULTBA a;; (W)X;; € HIKINUM, HIX He-

* . .
jjXjj> BUIIOBIIHO 10 IBOTO, HATIPUKIAL, 3a0e3Meuy0ThCSI HOPMU

00XiTHHUH piBEHb «
CTIO’KUBAHHS TIPOJIOBOJIBCTBA JUIS PI3HUX TPYI HACEICHHS.

MMoBipHicTs BUMAAKY
Prob{a;;xij —a;; (w)x; =0} “)

BHU3HAYAETHCSA 3 HEOOXIHMX YMOB ONTHUMI3allli JUis CTOXacTHUHUX 3amau [12—15]
3 BHUKOPHUCTAaHHSM PECYPCHOI'O OOMEXKEHHS, 3a SKUM IUIOIIA MiJ IOCIB OKpeMoi
KyJbTYpH HE MOBMHHA MEPEBHIYBATH 3arajbHy IUIOINIY B PETiOHI.

n

ButpaTu cknanaroTbes 3 BAPOOHUYHX BUTPAT ZC jjX;j 1 IUIATEXIB TOBAPOBUPOO-
n

. .o i=1
HUKIB JI0 KOMIIEHCAIIHHOTO (OoHIY Z%’/-

i=1
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MixperioHanpHI TOProBeJbHI onepaiii BU3HAYAIOTHCS K PI3HUI MiX BapTICTHO
IMITOPTOBAHOT MPOAYKIIii ZPkﬁ 2yji (), MpuNGaHOI B PEriOHi k, Ta BapTICTIO EKCIIOP-
k,i
TOBaHOI TPOAYKITIT ZP ki Z jki (w) 3 periony j. Toprisis po3noaiisie MPOJOBOIHCTBO
k,i
MK BUPOOHUKAMHU 1 CIIOKMBAYaMU Ta 33J[0BOJIbHSIE PErIOHAIBHY 1 HAI[IOHAILHY TPO-
JIOBOJIbBYY O€3MeKy 3 ypaxyBaHHSM MiHiMi3alii BUTpaT.

[punyctumo, mo ymoBu JuBepcudikanii BAPOOHUITBA CUTBCHKOTOCTIONAPCHKUX
KyJbTyp 3a0e3leuyloTbcss y pas3i BiINoOBiIHOI poOOTH KOMITEHCAIIHHOTO (OHIY.
HismpHicTh 1bOro (GOHIY 3aJeKUTh Bif HasBHOCTI (iHaHCcOBOrO pesepBy. Cralbiib-
HIiCTH poboTH (oHIy 3abe3meuyeThes OamancoM (5), SKUH BUHUKA€E B pe3ynbTaTi Bpa-
XyBaHHS IUJIATEXKIB TOBApOBUPOOHUKIB 70 (QOHJIY Ta BHILIaYeHOI (HiHAHCOBOI
JIOTIOMOTH:

R=Y"q; =D ¢;x;max {0;a;; —a; (0)}P; (w). (5)
i, i)

HaBenena Hmk4e ymMOBa HaKJIaJae «KOJCKTUBHHU PH3HK» a00 OOMEXKCHHS Ha
(biHaHCYBaHHSI, CYTh SIKOTO MOJISITAE Y TOMY, [0 BapTICTh BUIJIAYCHOT TOBAPOBUPOOHH-
KaM JIOTTIOMOT'H ITOBMHHA OYTH MEHIIIO0, HIXK 3arajibHa CyMa BHECKIB BiJl TOBAPOBUPOO-
HUKIB 13 BH3HAYECHOIO WMOBIPHICTIO V!

* .1
Prob{Zqij =D ¢ ;x; max {0;a;; —a; (0)}P; (w) = 0} >y, j=Lm. (6)
i,] i,
YMoBa, 110 Perysroe MomnuT Ha (piHAHCOBY JOMOMOTY TOBAPOBUPOOHHKY, BHKO-
HY€ThCS Ha 3acajax PIBHOCTI 3TiIHO 3 HAJXOKCHHSAMH IUIATEXKIB 10 (DOHMIY:

Prob [ ;;x;; max {O;a; —a;(w)iPy;(w)—q; 20]<v;, (7

Ie v, — Jedkuil piBeHb HMOBIpHOCTI. YMmoBa (7) 3abe3medye HaJeKHUH piBEHB
(biHAHCOBOT MiTPUMKH.

OOMerkeHHS Ha TIPO/IOBOJIbUY O€3MeKy MOJSTaE B TOMY, 100 330BOJILHUTH TIEBHUN
piBeHb TONHTY d;; Ha CLIBCBKOTOCIOAPCHKY HpofyKuito. IIponoBonbue camosabesiie-
YCHHsL Y PerioHI j MOXe OyTH JOCATHYTO 3a PaXyHOK arpapHOro BUPOOHHMLTBA d ;; (w )X ;
KYJILTYpH [ y perioHi j Ta/ado MiXKperioHaiIbHOI TOPTiBIIi Z Zi (w)— Z Z ji (). Sxumo

k k

piBEHb BUPOOHMIITBA € HAATO HU3BKMM 200 BUPOOHNYI BUTPATH € HAATO BHCOKUMH, TOBA-
POBUPOOHMK OTpHMYy€ (PiHAHCOBY JOIOMOTY Yy BHIVIsII KomreHcari. Lle BinOyBaeThes,

HAIPHUKIIAZ, TOAI, KO (paKTH4HA BPOXKANHICTH KYJIBTYPH @ ; () € HIKYOIO, HDK OYiKY-
%
ij»
I0/I0 TPOJOBOJILYOT O€3IEeKH y MOJCT Ma€ TaKuid BUTJISL

co %
BaHa ab0 MOTeHWiiHA a;;, T06T0 Komu max {0;a; —a; (w)}>0. Omke, oOMeKeHHs

a;; ()x;; +@ px; max {0say —a; (@)} + )z (@)=Y 2 g (@) 2 dy.— (8)
k k

st BCIX CleHapiiB @ piBeHb (IHAHCOBOI JIOMOMOTH BH3HAYAETHCS 32 JIOMOMOTOIO ¢ ;.
3aranpHa MeETa TOJATAE€ Y MaKCHMi3alil O4YiKyBaHUX NPHOYTKIB

2EU;) ©)
J
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3 ypaxyBaHHIM YMOB (6)—(8). L{to 3amauy MokHa repedopMyIIroBaTH sIK 3ajady Oe-
3YMOBHOI MakcHMi3alii

[ ]
ZLW E( )+a]ZEmm{0 Py jix;; max{Oa a[j(w)}—qij}J+

J
+ AE min { 0; qu Z @ X max {0;a; —ag ()} ¢ (10)
Je w; — BaroBi KOoeQIL€HTH, ¢ ; — MHOXKHHKA IPH HMOBIPHHX ILIATeXKaX TOBA-
POBHPOOHHUKIB /10 KOMIICHCAI[iHOTO (oHIY, A — MHOXKHHK IpH HMOBIpHOMY

nebinuti Gpormy. MHOKHUKE @ ; Ta A BiANOBIIAIOTH 32 PO3MIp YMOBHOI (hiHAHCO-

BOI JOIOMOIU 3 KOMHeHcaHiﬁH{)FO ¢donay, sxkmo il po3Mmip Oylne HepeBHIIYBaTH
¢dinaHcoBui pe3epB LBOro (GoHIY.

Oynkuis (10) € cToXacTHYHUM BHPaKEHHSIM CKaJsIpU30BaHOi (YHKIIT, 1110 BUKO-
PHUCTOBYETHCSl y OaraToKpuTepiiHOMY aHalli3i Ta BiJMOBigae OaraToKpUTEpidHINA CTO-
XaCTUYHIN MoJesi MiHIMI3aLii 3 KpUTEPISIMU OUIKyBaHUX IPUOYTKIB, OUIKYBaHUX ILIa-
TEXIB JIO KOMIICHCAIITHOTO (oHIY, O4iKyBaHOTO nedinuty (oHmy.

Y Mojeni 3po0JieHO TPHITYIIEHHS, IO sl KOKHOI Teputopii j € N cueHapi'l'B

(criocTepekeHb) @ 3 BUMAIKOBOI MIHJIMBICTIO (IIOTOJHUX YMOB): @ = wk k=1 N.
IMoroxHi yMOBH BIJIMBAOTh HA BUIAJKOBI BPOKAMHOCTI a; (a) ) KyIbTyp I (CKaxiMo,

y HecnpusITiuBi poku). Posnoxin a; (a) ) OTPUMYIOTH 3a JOIIOMOTOI0 IO€IHAHHS (haK-

TUYHUX ICTOPUYHHUX 3HAYEHb PiBHS BPOKAHHOCTI 3 1 MPOTHO3HUMH EKCHEPTHUMH
OIlIHKaMH. 3 BUKOPHUCTAaHHSIM N cIeHapiiB (200 iCTOPUYHUX CHOCTEPEkKEHb) (PYHKITIIO
OYIKYBaHMX IUIATEKIB TOBAPOBHUPOOHUKIB MOXHA BHPa3UTH dYepe3 EMITipHUHi
CIIOIBaHHS:

1 . k
ﬁme {0; Py jjx;; max {O;aZ- —a; (@)} —q}-
i,k

AHaJOriuHO Yepe3 eMITPUYHI CIHOJiBaHHS MOXKHA BUPA3UTH (PYHKIIIO OUYiKyBaHUX
IUTATSXKIB JI0 KOMIICHCAIIHHOTO (DOHITY:

1 . k
Nme O;Zqij—ZPij<pijxij max {O;a;}—alj(a)j)}
k i,j i,j

Jlineapmzanis ¢ysknii (10) mae Gopmyny y CKiHYEHHHX CyMax, NPHIATHY JUIs
KOMIT FOTepHOT peani3aui'1':

f_: Ly/ ﬁj ZV J+§aj Zt’ + = Zgok,

Ae y; — OUIHKa 04iKYBaHOrO NPUOYTKY, B j — Bara BIIXWICHHS BiJl OYiKyBaHOIO
puOyTKY,

vi <min {057 (a(wy),x, 2,9)~ y;},
Je X, ¥, ¢ — BIJINOBIIHI BEKTOPH,

¢ <min {0; Py a(wi)—q;},
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n,m

n,m

] N

¢ <min < 0; E 9 — EPygo,-jx,-ja,-j(wj) ;
i,j=1 i,j=1

pu 1[bOMYy OOMekeHHsI (8) 3BOAMTHCS 10 HEPIBHOCTI
ag (@) + X g + D 2k (@1) = 2,2 i (@) = iy,
k k

ne 0< 7, <max 03a); —ay; (@)}, j=Lm, i=Ln, k=1LN.

PE3YJIbTATH MOJIEJIIOBAHHS

PesynpTaTé MoneNOBaHHs BiJOOpakarTh MOTPEOy B MPOCTOPOBOMY IEPEPO3IONLTI
BUIB Ta IUIOL] BUPOOHHUILTBA CLIbCBKOTOCHOJAPCHKUX KYJIBTYP 3 YpaxyBaHHAM
iXHBOTO TapMOHIMHOTO TOETHAHHS BIANOBIAHO 1O MPHHLMIIB HAJIEXKHOI CUIBCHKO-
rOCIOapChKOTl MpakTUKU. OTpUMaHI pe3yiabTaTH MPEICTABICHO MPOCTOPOBO HA 00-
nacHoMy piBHI (24 o6Gmacrti). [TociBHI TUIONI Mij CITBCHKOTOCIIONAPCHKI KYIbTYPH
1 3aIpOTIOHOBAaHI PE3yNbTATH MOJICIIOBAHHS HaBEICHO y noiatkax A Ta b.

VY pe3ynbTarti 3anpoBa/DKEHHS POITIOHOBAHOTO PO3MOJLUTY TUIONI ITOCIBIB MOXKHA
301IBIIUTH OOCST BUpOOHWITBA TineHUI y lleHTpampHOMy i 3aXxigHOMY perioHax,
30kpeMa y Binaumpkii, XKutomupcebkiit, KuiBebkili, KipoBorpaacekiit, YepHiriBebKiii,
[MonTaBcekiii, PiBHEHCHKINH, XMEIbHHUIBKIH Ta 3akapraTchKiil 00JacTsx.

OonactsiMu, Jie 3alpOIOHOBAHO CYTTEBO 30UIBLINTHU MOCIBU mieHuni (monax 60 %)
€ KuiBcbka (Ha 143.8 tHc. ra) i XmenbHunpKa (Ha 87 tuc. ra). Ha pemri Tepuropii kpaiHu
3ampOIOHOBAHO HE3HAYHE 3MEHIIEHHs TOCIBIB mineHui. O0OnactsaMu 3 HaHOLTIIMMA
IUIONIAMY, BifIBeAGHMMHU i meHuiro, € KuiBcbka (387.9 Tuc. ra), Binnwuipka
(284 Tuc. ra), JninporerpoBcbka (286 THc. ra), 3amopizeka (293.5 tHc. ra), Onecbka
(316.6 Tuc. ra), ITonraBcbka (326.8 THC. Ta).

Pizke 30unbmenHs nociBHUX wiomy skuta nmogekyau B 100 i 200 pasiB (Mukona-
iBcbka, KipoBorpajckka, UepHiBenbka, 3akaprmaTchka 00JacTi) OSCHIOETHCS TUM, IO
Hapasi 110 KyJIbTYPY BUPOILYIOTh Y HAJITO MajkX 00cArax abo He BUPOILYIOTh B3arai.
3rigHo 13 craTucTHYHUMU JAaHuMU Y 2015 p. mociBHA TIOMIA KHUTA Y KOPIOPATHBHOMY
cexkTopi y MuxonaiBepkiit obmacti craHoBmwia 0.2 tuc. ra, KipoBorpaiachkiii —
0.4 Tuc. ra, Onecwkiii — 0.2 Trc. ra, YepniBenbkiit — 0.02 Tuc. ra, 3akapnarcbKkii —
0.02 Tuc. ra, Teprominbebkii — 0.35 THC. Ta. 3araioM 3amporOHOBAHO 30UIBIIUTH
MIOCIBHI TUIOIII JKUTA 1O BCii TepUTOpii YKpaiHU i3 30CcepeKEHHSIM BHPOOHUIITBA Y
3axinnomy 1 LleHTpanmpHOMY perioHax.

3011bIIeHHS 00CSTIB BUPOOHHIITBA TPEYKH Yy KOPIIOPATUBHOMY CEKTOpi OTpedye
po3MMpeHHs mociBHUX o, [Tnoma mociBy 1i€l KynbTypu y HH3II o0nacTeit He Iie-
peBuiye 3—4 tuc. ra. HalimMeHia yacTka MoCciBHUX IUIOI ITiJ] IO KYJIbTYpPY MPHIIAIAE
Ha YepHniserpky (0.02 %), Onecbky (0.04 %) i Uepkacbky (0.15 %) obnacti. B pe3ysib-
TaTi 3aCTOCYBaHHS MOJEJi 3alpOIOHOBAHO 30UIBIIMTH IUION[Yy TIOCIBIB TPEUKH
y UepHiBenpkiii o0xacti 10 3.6 tHc. ra, Omechkiit — 1o 39 tuc. ra, Yepkacekiii — /10
30.4 tuc. ra, XepcoHcbkiil — no 23.5 Tuc. ra, J{HinponeTpoBcbkii — 10 37 TUC. ra,
3amopi3pKii — g0 33 THC. ra TOIIO.

VY mepeBaxHill OLIBLIOCTI 3aXiTHHUX, UEHTPAJIbHUX 1 MBICHHUX 00JACTEl 3ampo-
MMOHOBAaHO CKOPOTUTH BHPOOHHITBO KyKypyn3u. 3okpema y JIbBiBchbkid, Tep-
HOIUIBCHKIN, XMeNbHUIbKI, JKutomupcebkiit, KuiBcwkiii, YepHiriBepkili Ta CyMChKil
00JIaCTSIX € MOXKJIMBICTh 3HAYHOT'O CKOPOYEHHS MOCIBHUX IUIOINI, BiJBEJCHUX IIif IIFO
KynbTypy. CyTTEBI 3MiHM /10 YaCTKH KyKypyII3H B CIBO3MiHI Takux oOiyactei, sik Bo-
JIUHChbKa, BinHMIbKa, YUepkacbka, [IHIIponeTpoBChKa, He 3anpornoHoBaHi. [Ipore Mox-
Ha CYTTEBO 30UIBIIMTH TOCIBHI TUIoN y XepcoHChKii (87.6 THc. ra), 3amopi3bKii
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(97.8 Ttuc. ra), YepniBenpkiii (19.8 Ttrc. ra) ta iHmmx o6nactsx lLleHTpambHOTO
i TliBIeHHOrO perioHis.

OO0csiru BUpOOHMIITBA SYMEHIO MOKHA 301UTbIIUTH Y 3—4 pa3u Maiike 1o BCid Te-
puropii Ykpainu. Haii0inblna yacTka y cTpyKTypi OCIBHUX ILUIOLL MOxXe OyTH BinBe-
JeHa mij mo KyiaeTypy y YepniBenpkiit (31.3 %), Xmenprunpkiin (32.9 %), 3a-
nopi3ekiit (21.4 %) Ta KipoBorpaacekiii (20.8 %) obnactsax. Y cXigHHX 1 HEHTpaIbHUX
00J7acTAX € MOXKJIMBUM 301TBIICHHS MTOCIBHUX IUION] ITiJ{ sIMMiHb Y TIOHAJ ITSITh pa3iB
(Yepnirieceka, Cymcbka, [TonTaBchka obmacti). HaiOiibmm 3a po3MipoM MOCIBHI TUIOLII
MOXKHa 3abe3neunTtd y XwmenpHulbkid (206 Tuc. ra), [Tonrascekiit (202.3 tuc. ra),
Opnecokiii (197.7 tuc. ra), KipoBorpazncekiii (190.7 Tuc. ra) i UepHiriebkiii (189.5 Tuc. ra)
o0JacTsx.

B ymoBax nuBepcu(ikoBaHOTO BHPOOHUIITBA BHUPOIILYBAHHS TOPOXY IOPSI
3 IHIIUMH KyJIBTypamH BiJIrpae y CiBO3MiHI BaXUIMBY poJib. Tak, HEMA€ KOJHOI 00-
nacti, e Oyino O 3ampoIrOHOBAHO 3MEHIIMTH BHPOOHMITBO ropoxy. Hapasi mociBai
IUIONII i€T KYJIbTYPH Y TEpEeBaXkHIN OUTBIIOCTI 00JacTel HEe MEPEeBUIIYIOTh 3 THC. Ta
a6o0 1 % y cTpykTypi BUPOOHUITBA CLIbCHKOTOCHOAAPCHKUX KYJIbTYp. Y 3aXiHUX 00-
nactsx, 30kpeMa UepHiBelpbKiil 1 3akapnarchKiii, OCTAHHIM 4acOM TOpoX B3araii He
BUPOIIYBaJK. B 1IMX 001acTsIX € MOMITMBUAM 301UIBIIIEHHS MTOCIBHUX TUION] JI0 2.25 THUC. Ta.
SIkio nmuToma Bara Li€l KyJIbTypH Y CTPYKTYpi IIOCiBY B KpaiHi He nepeBuiysaia 1 %,
TO TMPONOHYETHCS HAPOCTUTH 11 10 2-3 %, 30UIBIIYHOYM IIOCIBHI IUIONI Yy ITOHAJ
5 pasiB y XmenbHULBKIH, XKutomupceskiit, KuiBebkiid, UepHiriBerbkiid, IlonraBebkiit Ta
iHmmx obmactsax. Tak, y ITonTaBchkiit o0macTi Mo)kHa 30UTBIIUTH TLIONI 10 28.2 THC. Ta,
JIHinponeTpoBchKii — 1o 22.2 THc. ra, KuiBebkih — n1o 25.5 THc. ra, Opecbkiit — 10
23.4 tuc. ra, XapkiBcbkiii — g0 22.4 Tuc. ra.

[TociBHi o mij oBeC MOKHA 30UIBIIMTH JI0 3Ha4eHb Bij 2.3 tHc. ra y Bo-
JIMHCBKIN obOsacti 10 18.8 tuc. ra y [lonraBcebkiii obmacti. Y Hu3Il odjacTell € MOXK-
nuBUM 30imblieHHs miony y noHax 10 pasis, 30kpeMa y Binnumpkii, Yepkachbkii,
JuinporerpoBchkild, MukonaiBebkii, 3anopizbkiii Ta YepHiBeUbKii.

OCKUIbKY Hapa3i BUPOIYBaHHS COHSIIHUKY 30CEPEKCHO Ha BIIKPUTHUX ILIOIIAX
CX1JIHOT 1 LIEHTPAJIbHOT YAaCTHH KpaiHu, 3alPOMOHOBAHO 3MEHILIUTH BIAMOBIIHI MOCIBHI
wionti y LenrpansHoMy, CxigHomy i IliBneHHOMY perioHax. 3rifHO 3 pe3yJbTaTaMH
MOJICITIOBAHHS CIIiJI PO30CEPEIUTH HOTO BUPOIYBAaHHS 32 00JACTSIMU B TaKHH CI10CiO,
o0 3a0e3neunTH 3MEHIIEHHS HaBaHTaXeHHs Ha IpyHTH KipoBorpajicekoi, Jlyra-
Hebko1, Onecbkoi, [TonTaBebkoi, XepCcOHCHKOT Ta IHIIMX 00JIacTel. 3 OrJIsiLy Ha Te, 10
y BonuHcpkiii Ta PiBHEHCHKIH 00JIACTSX COHSAIIHMK Maike HE BUPOLIYBAJIH, TYT
MO>KHA 30UIpIIUTH MHOCIBHI Itomi g0 36 Thc. ra 1 32 THUC. ra BiAIIOBiAHO.

€ MOXJIMBICTb CKOpPOUEHHs MNOCiBHMX Iuiowl coi y IlentpansHomy, IliBHIiuHOMY
1 3axiIHOMY perioHax Ta CyTTE€BOro 30UIbIeHHs MociBHUX Tuion] y [liBaeHnoMy i CxifgHO-
My perioHax. SIKIO 4acTka MociBy Ii€l KYJIbTYpPH Y CTPYKTYPI NOCIBHUX 111011 J{oHeIbKOT
ta J{HinponerpoBcbKoi obiacreit craHoBwia 0.25 % 1 0.77 %, To 3rifHO i3 3apoIIOHOBA-
HUM PO3IOJILIOM YacTKH TOCIBIB COi B IIMX 00JAcTsX MokHA 30utbImiTH 10 1 % 13 %
BIAMOBIZHO. Y Takux obOnacTsx sk Mukoiaiceka, Onecwbka, JlHinmponerpoBchka, 3a-
TOpi3bKa € MOYKIIUBMM 301UIBIICHHSI 00CATY BHPOOHMIITBA COi Yy TOHaa 2—7 pasiB.

o cTocyeTbesi HACiHHA pilaKy, TO JHIIE Y YOTHPHOX obnacteid (3akapnarchka,
PiBuencebka, Jlyranceka, JloHenpKa) € MOTEHLIAl HAPOILyBaHHS HOro BUPOOHMIITBA.
Ha permti Teputopii KpaiHU € MOXKJIMBUM 3HAUHE 3MEHIIICHHS IIJION] MOCIBY II€T KyJb-
Typu. Y miBIeHHHX Ta 3aximHux ooOnactsx (Opmeckka, YepniBenbka, [Bano-®pan-
KiBChbKa Ta 1H.) 3alPOINIOHOBAHO 3HAYHO CKOPOTHUTH YAaCTKy pilaky B CTPYKTypi
MTOCIBHUX IIJIONI, @ B JICSIKUX OOJIACTSX HaBITh MMOBHICTIO BIIMOBHUTHCS BiJl OTO BHPO-
nryBanHs. Tak, yci obmacrti LleHTpanbHOTO perioHy Ta yacTuHa objacTeid 3axiHOTO
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MOXYTh CKOPOTHTH BHPOOHHIITBO pinaky. Taka 3MiHa CTPYKTYpPH MOCIBHHUX IUIONI i1
IF0 KyJIbTYpy Ta 1HII TEXHIYHI KYJITYPH HAJIaCTh 3MOTY CTBOPHTH CIIPUSTIMBI YMOBU
JUIS BiJIHOBJIFOBJIILHUX TPOIIECIB TPYHTY.

PesysnbraroM 31l ICHEHOTO MOJICITIOBAHHS € 3MiHA CTPYKTYPH MOCIBHHUX TUIOII ITi]]
CLTBCBKOTOCIIONAPCHKI KYJIBTYPH, B SIKIH 32 paXyHOK CKOPOYCHHS YaCTKH TOBAPHUX
KYJIBTYp 301IBIIYETHCS YACTKA MOCIBY IHIINX, CTPATETIYHO BAXKIIMBUX KYJIBTYpP. 30Kpe-
Ma, Ha piBHI KpaiHU € MOXJIMBUM 3MEHIIEHHs ITOCIBHUX IUIOLI ITiJ{ HACIHHS COHSIIHU-
ky Ha 4.1 %, xykypymsu — Ha 3.63 %, coi — Ha 7.79 %, pinaky — Ha 3.08 %.
[TociBHI oI Mi/T MIIEHUII0 Maike He 3MiHeHOo. Ha BUBIIBHEHUX TEPHUTOPISX 3aIpO-
MOHOBAHO 30UIBIIUTA BHPOOHHUITBO SYMEHIO, JKUTA, FOPOXY, BiBCA, I'PEYKH.

[opiBHSIHHS pe3ysbTaTiB MOJCIIOBAHHS 1 MOTOYHHUX JaHUX CBITYUTH MPO TE, IO
JIOMIHYBaHHSI TPhOX KYJIBTYP Y BUPOOHHUITBI CUTLCHKOTOCIIOAAPCHKOT MPOAYKIIIi KOP-
MOPAaTUBHIM CEKTOPOM MOXe OyTH 3MIHEHO 3a paxyHOK auBepcudikamnii 6e3 cyTTeBHX
BTpaTr.

BHUCHOBKHU

[ornmubnena auBepcudikamis KyJIbTyp 3 BIANOBITHHMH CIBO3MIHAMU € BaXKIIMBUM
IHCTpYMEHTOM MiATPUMAHHS POMIOYOCTI IPYHTIB Ta MiJBUIIEHHS IPOMYKTHBHOCTI
CLIBCBKOTO TOCHOJApPCTBAa HA 3acafaX CTajloro po3BUTKY. Bowa:

1) cripusie 3MEHIIEHHIO BUKOPUCTaHHS BXiIHUX BUPOOHMYHUX PECypciB — MECTH-
LUUIB, JJOOPUB, BOJM 1 BIAMOBIAHO 3HMXKYE €KOJOTIUHY IIKOJY BHACTIJIOK TXHBOTO
HAJIMIPHOTO BHKOPHUCTAHHS;

2) 3a0e3meuye MOCHIICHHS MPOyKTUBHOCTI POCIUH, TXHIO 3aTHICTh IPOTHUCTOATH
3aXBOPIOBAHHSM, LIKIAHUKAM Ta €KOJOTIYHHM KaTakji3Mawm;

3) cipusie BUPOOHULTBY O€3Me4HOI Ui JIIOAMHHU CLIBCHKOTOCHOAAPCHKOI Ipo-
JYKIIi 1 CHUPOBHHHU.

3ampornoHoBaHa €KOHOMIKO-MaTeMaTHYHa MOJEJb ONTUMi3alii BpaxoBye HHU3KY
BXITMBHX y BITUYM3HSIHUX YMOBaX KPHTEpIiB, 30KpeMa TaKHX:

— Tepexija 10 MPOJOBOIBYOr0 caM0o3a0e3MeYeHHsT KpaiHu (0COOIMBO B YacTHHI
CHOXKMBAaHHSI TAKUX KYyJbTYp SIK KMTO, IOpPOX, I'pEYKa, OBEC TOLIO);

— TapaHTYBaHHS MOXJIMBUX BTPAT y KOPHOPATHBHOMY CEKTOpi (UuisxoMm QiHa-
HCOBOI MIJTPUMKHA TOBAPOBUPOOHUKIB, sika 3a0€3MeUy€eThCS CTBOPEHUM HHUMH
KOMIICHCALIHHUM (DOHJIOM);

— pecypcHi 00MexeHHsI (30KpeMa, HaJMIPHO IHTEHCUBHE BUKOPUCTAHHS 3eMEJIb-
HUX pECcypciB).

Pesynpratu MopentoBaHHS JuBepcHikalii CUIBCHKOIOCIOAAPCHKUX KYJBTYD
y KOPIIOPaTUBHOMY CEKTOpi 3aCBIIYYIOTH 3MiHY CTPYKTYPH iXHIX IMOCIBHHX ILJIOII,
a caMe: 3a PaxyHOK HE3HAYHOrO 3MEHIICHHS MMOCIBHUX IUIOII ITiJi TOBApHI KyJIbTypH
(KyKypy/3a, MIISHUIS, COHSIIHNK) 30UThIIYETHCS BUPOOHHUITBO STIYMEHIO, KUTA, TOPO-
Xy Tomo. JluBepcudikoBaHa CTPyKTypa NOCIBHHX IUIOMI HAJACTh 3MOTY BUPOOHHKAM
3BECTH JI0 MiHIMYMY BHPOOHHYI BUTPATH Y pa3i JOTPHUMAaHH 3acaj] CTAIOTO CUTbChKO-
roCroapchbkoro BupooHunTsa. [Ipu 1pomMy 3a paXyHOK YBEAEHHS I0JaTKOBUX KyJIb-
Typ Y CiBO3MiHYy 30€peXeHHsS MPUPOIHUX pPecypciB BiAOyBaTUMETHCS B MPUPOIHUMA
cnocio.

BojHOUYac ckopoYeHHS MOCIBHHX IUIOINI MiJI TOBAPHI KYJIbTYPU MOXKE CYNPOBOI-
JKYBaTHUCS HE3HAYHUM 3MEHLICHHSIM BaJOBOrO MPUOYTKY IMiANPHEMCTB, IPOTE rapaH-
TyBaTuMe 0e330uTKOBe BHPOOHMUTBO. L{10 yMOBY 3akia/ieHO B ONTHMi3aliidHIA MO-
neni ausepcu@ikaii ClIbCHKOINOCIOAAPCHKUX KYJIBTYD.
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Honaroxk A

Taoauua 1. ITociBHi Tuionn M CUTECHKOTOCIIOAAPCHKI KYJIBTYpHU TEpea MoJe-
JIFOBAHHSM, THC. Ta

Perionn Hwer- Kuro | I'peuxa Kyxy- Suminb | Topox OBec Constu- Cost Pinak
us pyasa HHK

Binnuupka | 248846 397 3901 165403 | 53981 4631 1083 129899 | 145694 | 52300

Bomunceka | 52451 4397 749 16032 7579 1427 4250 1949 38057 | 22486

Juinpo-

370651 1328 1431 93178 | 94875 4989 1108 | 348434 | 7379 36900
METPOBCHKA

Jlonenbka 237800 1551 2640 22516 | 48722 2876 2125 | 221444 | 1383 3873

Kuromup-
ChbKa

72683 7624 3792 85744 13399 1282 7406 49222 | 99125 17281

3akapnar-

3957 21 202 5400 471 — 126 1184 4022 488
ChbKa

3anopizeka | 403188 400 1108 21467 | 85072 | 23787 1180 | 298793 | 13775 | 20553

IBano-®pan-
38542 510 1190 17377 8704 685 299 8959 14632 | 22112

KiBChKa

Kuiscpka 244036 | 6530 5803 | 316094 | 46066 4112 7844 | 164737 | 191832 | 46483

Kiposorpaz-

cbKa 211088 431 2145 197990 | 72353 9821 1203 | 310150 | 89317 18171

Jlyrauceka | 169792 | 2083 1096 42676 | 24526 450 2800 | 203207 107 616

JIpBiBCBKa 78513 656 3231 24105 | 25365 870 1380 10165 | 30623 | 43596

Muxkonais-

cbKa 272111 227 1327 73755 | 124815 | 6202 404 259059 | 14926 | 16795

Onechbka 378046 203 388 65724 | 204305 | 21947 3501 | 284559 | 6259 56321

Tonrasceka | 227814 1868 2937 | 504421 | 35695 4736 2816 | 210234 | 156066 | 10551

PiBuenceka | 49842 2488 1395 39597 | 12645 812 2278 2566 79396 | 21397

CyMmcbKa 191581 | 6925 11114 | 229849 | 31824 3720 6592 | 144058 | 77891 8907

TepHoIIib-

bR 116097 356 5642 84753 | 38888 5276 1236 26402 | 80143 | 47147

XapkiBcrka | 386606 | 3372 8361 133345 | 67588 | 20859 3470 | 281862 | 22760 7044

XepcoHebka | 247188 949 738 13052 | 72922 2745 1048 | 148882 | 79202 | 22961

Xmenb-

151114 | 1219 3144 | 129410 | 46367 2068 1710 29174 | 207805 | 53577
HHUIIbKA

Yepkaceka | 172741 1611 1097 | 220499 | 35876 6157 970 144224 | 94252 | 31747

Yepnisenpka| 24997 20 15 4683 3992 2 92 8056 44203 7065

YepHiris-

cbKa 163033 | 17979 6587 | 326136 | 17551 3468 14468 | 146581 | 83090 | 12571

AP Kpum — — — — — — — — - _
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Honaroxk b

Tadéaumusa 2. [lociBHi muomi miJ CUTBCHKOTOCIIOAAPCHKI KYJIBTYPH 3a Pe3yJbTa-
TaMH MOJICIIOBAHHSM, THC. T'a

Perionn | MeHH- | pyro I'peuka Kyey- | gumins Iopox | Osec Comsm- | 0 | pinak
ust pyasa HHUK
Binnumpka 284 235 31.8 153.1 151.6 19.1 12.7 113.2 15.6 2.3
BomunHcbka 36.6 19.7 58 16.1 22.6 3.5 23 36.3 3.4 3.1
Hirtpo- 2862 | 18.6 37 | 1149 | 177 | 222 | 148 | 2187 | 466 | 25.1
HETPOBChKa
Jlonenpka 186 21.1 17.9 114.2 29.5 10.8 7.2 99 53.3 5.8
JKurtomup-
103.4 36.8 18.6 36.4 28.6 10.8 7.8 100.5 7.2 7.5
CbKa
3akapmnar-
54 23 0.45 0 0 0.05 0.2 0 43 3.2
CbKa
3anopizbka 293.5 38.8 33 97.8 185.8 19.8 13.2 159.6 253 2.5
I -Dpan-
BAHOTEPALN 337 | 11s 7.1 8.8 9.1 5.1 24 266 | 34 | 51
KIBCbKa
Kuiscbka 387.9 30.1 42.5 167.4 143.4 25.5 17 181.6 35.1 3
Ki .
CI:E:B"FW 2569 | 452 | 384 | 153 | 1907 | 17 114 | 1832 | 168 | 09
Jlyranceka 144.6 13.5 19.9 67 95.8 8.9 5.9 80.6 6 52
JIbBiBCBHKA 773 21 8 0.2 41.9 4.8 3.2 49.2 9 4
Mukouai-
cbKa 232.2 45.6 28.3 123.5 122.1 17 11.3 161.3 26.9 1.5
Opnechka 316.6 34.7 39 183.8 197.7 234 15.6 143.4 44.6 23.5
TTonraBchbka 326.8 314 47 318.7 202.3 28.2 18.8 161.4 20.2 2.2
PiBHeHCHKA 52.6 10.3 7 28.2 431 42 2.8 32.6 4.5 27.4
CyMcbka 169.8 304 27.7 122.5 163.1 16.6 11.1 152.6 15.2 3.5
TepHomib-
112.8 16.5 15.5 36.9 65.6 93 6.2 109.2 33.1 0.8
CbKa
XapkiBcbka 296 345 37.3 87.5 164.4 22.4 14.9 258.4 19.1 0.9
XepcoHcbka 182.8 18.9 23.5 87.6 105.9 14.1 9.4 131.6 14.3 1.7
Xmenb-
238.3 17.6 22.6 52.4 206.2 13.6 9 65.3 0 1.2
HHUILIbKA
Yepracbka 155.9 10.3 30.4 243.8 70.7 18.2 12.2 135.9 30.3 0.7
YepHiBelpka 0.4 5 3.6 19.8 29.2 2.2 1.5 29.7 0 2
Yepuirisceka| 209 20 30.7 74.8 189.5 18.4 12.3 212.3 22.3 2.3
AP Kpum — — — — — — — — — —
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E.H. Bopoguna, C.B. Kupusiok, A.B. ®paep, F0.M. Epmoibes,
T.1O. Epmoasesa, II.C. Knonos, B.M. T'opéauyk

MATEMATHYECKOE MOJEJAPOBAHUE JTABEPCUPUKAIIMN CEJbCKOXO3SMCTBEHHBIX
KYJbTYP B YKPAUHE: HAYYHBIE IIOJXOAbl U SMIHUPUYECKHUE PE3YJIbTATHI

AnHoTtamusi. OnucaHa MoOZENb JIUBEPCU(DHUKALME CEIbCKOXO3SHCTBEHHBIX KyJlb-
Typ Ha OCHOBE MMHUTAIIHOHHOTO MOJEIHPOBAHUS M POOACTHBIX pPEIICHHH, Npen-
Ha3HAueHHasl Ul MPOEKTHPOBAHUS M Pa3pabOTKH ONTUMAIBHOI CTPYKTYpBI IO-
CEBHBIX IUIOIIAJCH JUIi TAPMOHUYHOTO COYETAHMS CEJILCKOXO3SIHCTBEHHBIX KYyIlb-
TYyp C IOCTEHNECHHBIM II€PEX0JOM Ha NPHHIMIBI yCTOHYMBOTO XO3SHCTBOBAHHMS
B OTE€YECTBEHHOM CEJbCKOM XO03sHcTBE. [IpoBeneH neTanbHbI aHAIM3 COBPEMEH-
HOH MPaKTHKH MOHOKYJIBTYPHOTO MPOU3BOJICTBA M HA OCHOBE NPOBEJICHHBIX pac-
YEeTOB MPEUIOKEHA ero JAMBepCcU(HIMPOBaHHAs CTPyKTypa U3 10 cenbckoxo3sii-
CTBEHHBIX KYJBTYp, YTO OyIeT CIOCOOCTBOBATH YCHJICHHIO BHYTPEHHEH NpoJo-
BOJIBGCTBEHHOW  O€30IMacCHOCTM M TapMOHM3AIlMM  arpapHOrO  Pa3BUTHUSL
B 9KOJIOTHYECKOM, COIMAIBHOM U IKOHOMHUYECKOM H3MEPCHUSIX.

KawueBble cioBa: croxacTHdeckass MOAETbh ONTUMH3ALUHU, MOJENb JAUBEPCU(H-
KallUU CelIbCKOXO3UCTBEHHBIX KYJIBbTYpP, KOPIOPATUBHBIM CEKTOp, CTPYKTypa IO-
CEBHBIX ILIOIIAICH.

O.M. Borodina, S.V. Kyryzyuk, O.V. Fraier, Y.M. Ermoliev,
T.Y. Ermolieva, P.S. Knopov, V.M. Gorbachuk

MATHEMATIC MODELLING OF AGRICULTURAL CROP DIVERSIFICATION IN UKRAINE:
SCIENTIFIC APPROACHES AND EMPIRICAL RESULTS

Abstract. The paper describes the model of agricultural crop diversification,
which is based on simulation modeling and robust solutions. The model is aimed
at the design and development of the optimal structure of crop areas for
a harmonious combination of these crops with a gradual transition to the
principles of sustainable development in domestic agriculture. A detailed
analysis of monocultural production in modern practice was conducted.
Performed calculations allowed suggesting diversified crop structure consisting
of 10 crops ensuring food sovereignty and harmonization of agricultural
development in ecological, social and economic terms.

Keywords: stochastic model of optimization, model of agricultural crop
diversification, corporate sector, structure of sown areas.
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