[SEN 2307-5T732
DOI 10.31891,/2307-5T32

HAYKOBWA XKYPHAN 3.2024

D L]
SOl

XMensHMULKOro
HaWioHANBLHOro

VHIBEEpPCUTeTY

TexHIYHI HayKw

Technical sciences

BCIERTIFIC JOuUss &L
HERALD OF KENELNY TSR Y] MaTHIMAL URIVERSTY

Aldd, lppum A Valoms 115 Fart 1

BN L L



TexHiYHI HAyKu ISSN 2307-5732

DOI 10.31891/2307-5732-2024-335-3-50
YK 634.23:551.582
IBAHOBA IPITHA

TaBpIHCHKHI depKaBHHIT arpOTEXHOJION T YHHI YHIBEPCHTET
imeH1 vurpa MoTopHOro
https://orcid.org/0000-0003-2711-2021

e-mail: irynaivanova201 7@gmail. com

CEPITOK MAPUTHA
HamioHanbHHIT YHIBEPCHTeT Olopecypelis Ta
TIPHPOAOKOPHCTYBAHHA YKDAiHH
https://orcid.org/0000-0002-6504-4093

TUMOIIVYK TETAHA

TTomichKHit HAIIIOHATBHHI YHIBEPCHTET
https://orcid.org/0000-0001-8980-7334
KPHBOHOC IPMTHA

TaBpIACHKHI TepKaBHHIT arpOTEXHOIOT1IHHI YHIBEPCHTET
imeni JiMuTpa MoTOpHOro

https://orcid org/0000-0001-7079-5150

e-mail: iryna.a krivonos@gmail.com

TIEH/IPAK SIPOCJIAB

TaBpiiichKHI e pyXaBHHIT arPOTeXHOJIOT1UHHI YHIBEPCHTET
imen1 JIMuTpa MoTopHOro

MATEMATHYHE MO/IEJIFIOBAHHA BIUVINBY IIOI'O/THUX ®AKTOPIB HA
P®OPMYBAHHA ®OHY ITOJIPEHOJBHUX PEYOBHH B I1IOJAX BUIITHI

BuuiHa € nonyiapHo0 ma po3noeciooxiceHoo N10008o0 Kyabinypoio 6azamuox €eponelicbkux Kpaid. Haykosl 3ycunis
00CNIOHUKIE CbO200CHHA CNPAMOBAHI HA BUSHAYEHHA NOKA3HUKIE AKOCMI CHEeKMpy CYYACHUX COpMIE GUWIHI ma ix niooip 014
NnoOaLUIO20 CNON0B020 MA MEXHOTOIYHO20 BUKOPUCINAHHA 3a HAUBAXNCIUSTUUMU DIOXIMIYHUMU CKIA008UMU. V 38°A3KY 3 YlM
poooma npucesyeHa O0CTOHCeHHIO HAKONUYEHHA POHOY NONIGEeHONLHUX PeHosUH copmie guuiHi.Mema docnioxceHy nonszana y
nooyooel ma axauiizi MamemamuyHoi Mooeni, AKa 0036OUNMb GUIHAYUMU CNYNIHL 6NUEY NO20OHUX Gaxopie Ha OUHAMIKY
HAKONUYEHHA NONIGEHONLHUX PedoeUH Y N100aX GUUIHT MOOeTbHUX copmis. ModersHuMU copmamu 0y 00paHi nioou copnie
BUIUHI , WO 3aPeECMPOBaHi v JJepiHcagHoMy peecmpl cOpmie POCIuH, NPUOamMHux 012 NOWUPeHHa € YkpaiHi— «Bcmpeuay,
«OofcuoaHien, «LLaryHear, «Cianeys Typoeyeeoir, «I piom Menimonoabcokuily, « ConioapHicmvy, «I2pyuxa»; ma nepcnexmueHi
copmu — «Menimononscbka NypnypHa», «MooHuya», «EKCRpommy.

Joci0x4ceHHA HaKONUYEeHHA NONIGeHOTLHUX Pedo8UH 8 N100ax 10-mu MoOenbHUX COPMIE BUUIHI NOKA3ATIO, UjO HAUMEHUIOI0
MIHTUBICINIO 3a @MICINOM AKICHO20 NOKA3HUKA XAPAaKmepu3syeaeca copm «Iepyuxay 3i 3HaueHHAM Koe@iyieHnmy eapiayii — 9,9%.
OnmuansHe cepeoHe 3HAUeHHA PeHONbHUX pedosUH (224,615 m2 Ha 1002) manu naodu euwiri copmy «Ciaxeyw Typosyegoi» (Vp
— 12,8%).IIpogedeHuil 08oghakmopHuit QucnepciiiHuil aHani3 00360118 BU3HAYUIMLU OOMIHVIOUUIT BTG COPINOBUX 0CO0TUSOCIMel
(cpaxmop B) Ha gpopMmyeanHHA OHOY NONIeHONLHUX peuosuH naodie guuiHi. 9acmxka eniuey ¢paxmopy B cmanoeuna - 41,3%.
Ilpoeedenuli kopenayitiHuli aHani3 NOKA3a8 HAAGHICHIL KOPeIAYINHOT MHIHOI 3aNeHCHOCINT MIHC CboMa NO20OHUMU paKmoparu
(Xi, 1=1..7) ma exmicmon nonigpeHonbHux pevosur [(YJ 1) 6 n1o0ax guiuHi.

HocniocenHa nooyooeaHoi pezpeciiiHoi Mo0eni GUIHAUeHHSA MA PAHHCYEAHHSA NO20OHUX aKIMOpig 8i0N0GIOHO 00 CIyNeHa
iX eniugy Ha O00CTONHCYBAHUN NOKASHUK AKOCMI NJ100I8 NOKA3A8, WO SUDIMATLHOIO O HAKONUYEHHA QOHOY NONIPeHONLHUX
PevosuH cmaia cepeOHbOMICAYHA cyMa onaoig y uepsui - A_X2-35,23%.

Knioyoei c1oea: gheHoNbHI CHOTVKU, NOMOTOIYHUL COPM, MePMIHU OOCMUSAHHSA NI0018, 8aPia0ebHICHIb, Pakmop, No200HI
VMO8, KICIMOUKO8a nopooa, 8uUlHA, 11dge - 1egression.
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MATHEMATICAL MODELLING OF THE INFLUENCE OF WEATHER FACTORS ON THE FORMATION OF
THE FUND OF POLYPHENOLIC SUBSTANCES IN CHERRY FRUITS

Cherry is a popular and widespread fruit crop in many European countries. The scientific efforts of researchers today are aimed at
determining the quality indicators of the spectrum of modern cherry varieties and their selection for further table and technological use by the most
important biochemical components. In this regard, this work is devoted to the study of the accumulation of polyphenolic substances in cherry
varieties.

The aim of the research was to build and analyse a mathematical model that would allow determining the degree of weather factors influence on
the dynamics of polyphenolic substances accumulation in cherry fiuits of model varieties.

The model varieties were the fiuits of cherry varieties registered in the State Register of plant varieties suitable for distribution in Ukraine —
‘Vstriecha’, ‘Ozhydaniie’, ‘Shalunia’, ‘Siianets Turovtsevoi’, ‘Hriot Melitopolskyi’, ‘Solidarnist’, ‘Ihrushka’; and promising varieties —
‘Melitopolska purpuima’, ‘Modnytsia’, ‘Ekspromt’.
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The study of the accumulation of polyphenolic substances in the fruits of 10 model cherry varieties showed that the variety ‘Thrushka’ was
characterised by the lowest variability in the content of the quality indicator with a value of the coefficient of variation of 9,9%. The optimum
average value of phenolic substances (224,615 mg per 100 g) was found in the fiuits of cherry variety ‘Siianets Turovisevoi’ (Vp — 12,8%).

The conducted two-factor analysis of variance made it possible to determine the dominant influence of varietal characteristics (factor B)
on the formation of the fund of polyphenolic substances in cherry fiuits. The influence share of factor Bwas 41,3%. The correlation analysis showed
the presence of a correlation linear relationship between the seven weather factors (Xi, i=1..7) and the content of polyphenolic substances {{Y] 1)
in cherry fruits. The study of the constructed regression model for determining and ranking weather factors according to the degree of their
influence on the studied fiuit quality indicator showed that the average monthly amount of precipitation in June was decisive for the accumulation
of the fund of polyphenolic substances A_X2-35,23%.

Key words. phenolic compounds, pomological variety, fiuit ripening time, variability, factor, weather conditions, stone fi-uit, cherry, ridge
- regression.

ITocTaHOBKA Npo0/IeMH

IMoTeHmian cydacHOro mpoiecy (GopMyBaHHS, IIepepoOKH Ta 30epiraHHs IUIOJJ0BOI CHPOBHHH B KOHTEKCTL
3a0e3IeUeHHa HacelleHHd HaIlol IUTaHEeTH SKICHIMI (pYKTaMH MaloTh CYTT€BI OOMEXKEHHS, SKi 3HAYHOKIO MipOro
3alle)KaTh BiJl IHTEHCHBHOCTI HAKOIIIYEHHS SKICHIX IMOKa3HIKIB IUIO/IIB Ta a0lOTHYHIX (DaKTOpiB 110 MarOTh BILUTHB
Ha opMyBaHHS (OHIY IOKUBHIX pPedOBHH IpOAyKIii. B miil cuTyarmii 3pocTae poib OlOXIMIYHIX HOCIIIKEHb
CIIPSIMOBAHIX Ha BH3HAYeHHS aMIULTYH COPTOBOI PI3HHII B MeKaX BHBYEHHX BHJIB IUIOJOBOI CHPOBHHH Ta Ha
BII3HAUEHHS MOJKINBOCTEIl BiOOpY COPTIB 3a HABaXXIMBININIMH XIMIYHHMI CKIaJOBHMII IS TIOJAIIBIIOTO
BHKOPHCTaHHSA Ta epepoOKIL. ¥V 3B’3Ky 3 IIIIM Ha yBary 3aclIyrOBYE BHBYEHHS 0i0XIMITHOTO CKJIaay ILJIOIIB HOBHIX
BITUI3HSAHIIX COPTIB BHIIIHI Ta BUIITHEBO-UepEIIHEBIX TiOPIJIiB, OTPIMAHIX 3aB/ISKI CEIEKITIIHI poOOTi, IpoBe/IeHii
Ha MJICC imeni M.®. Cuznopenka [1]. JIOCHiIHIKHI 3HAa4YHy yBary NPHIULTIOTh BHBYCHHIO (DEHOIBHHX CIIONYK
IUTOJIB, SIKi BIUTIIBAIOTh Ha IX 3a0apBIEeHHS i TaKi CMaKOBI SKOCTi. AJle, COPTH BHIIIHI Ta YepelHi JeMOHCTPYIOTh
MIHJIHBICTB PiBHIB (PEHOIBHIIX CIOIYK Y IUT0aax [2, 3].

AOGioTIgHI (paKTOpH BHpPOIIYBAaHHSA, a caMe KIIMaT peTiOHy MaroTh BIUINB Ha (OpMYBaHHS (HOHIY
motipeHONMBHIIX PEYOBHH Y IUTOAAX BHIMHI. TOMY, B YMOBaX ChOTOJIEHHS, KON CIIOCTEPITalOTHCS TII00aTbHI 3MIHI
KIIMaTy JOCTIKEHHS MeXaHi3MiB ¢>0pMyBaI-n-m CMaKOBHX SIKOCTEII IUTO/IiB BHIIIHI OHOBIEHOTO CIIEKTPY COPTIB IIiJ
BILUTIIBOM Di3HIX ITOTOJHIX ITOKA3HIKIB 3 BIJIUICHHSIM HallKpaIllIX COPTO- 3pa3xm JUIS TIOJaTBIIOTO 360p1ramm Ta
TIepepoOKI € He J0 KIHI JocipKeHIM. KpiM Toro, J JI1 OTpHMaHHS SKICHOI IUIOJI0BOI CHPOBHHH 1 YCIIIIITHOTO
YIpaBIiHHS TpouecamMi (OpMyBaHHS (EHONBHIX pEYOBHH HAYKOBHX 3yCIUIb IOTpeOye BH3HAUEHHS HOBIX
CTaTHCTHYHO-MAaTeMAaTHYHIX IIIXOMIB UI1 BHILUICHHS IOTOJHHX (haKTOpIB, IO MAIOThH BHpIIIaTbHE 3HAUYCHHS Ha
HaKOMI4eHHS ()eHONBHIX CIIONYyK B IUIOJaX BHINHI B Iponeci ¢popMyBaHHS cHpoBHHH. CaMe TOMY CTBOPEHHS
MaTeMaTHIHOI Mojeni (opMyBaHHS (GoHIY (EHONBHIX pEYOBHH 3a [il KIIMaTHYHIX IIapaMeTpiB Hapasi €
aKTyaJbHIM ITHTaHHSIM.

AHaTi3 JocaiTKeHb Ta mMyO TiKamii

3a gqarmvi FAOSTAT y 2019 pomi VkpaiHa BiJHOCIUIACh 0 KpaiH-BHPOOHIKIB IUI0AiB BHHI. Tak, y 2017
poti 3 060’eMOM BHpOOHHITTBA BHINHI 172 THC. TOH YKpaiHa Iocijala TpeTe Miclie B CBiTi. HayKoBIIMII Ha 9O 3
KecepoBiu 3. 3a3HaYeHO, 110 B CKJIaJi 3aTaJIbHOTO CBITOBOTO BHPOOHIIITBA IIJIOiB BIIIHI OLIbIIA JacTITHA HAIEXKUTh
KpaiHam €Bporm - 70 %, kpaiHam A3ii — 20 % Ta ITiBHigHIil Amepri — 10% [4].

YncneHHIIMH JI0CTTIDKE HHAMI i TPHMY€EThCS IO IIPHICTh BKHBAHHA IUIOIIB BHIIIHI 3aBISKH 010XIMIYHOMY
CKJIafy IUIOIB Ta HassBHOCTI B iX CKiIazi 010JIOrIYHO aKTHBHIX PEYOBHH 3 JTiKyBaJIbHIIM Ta IPO(QITaKTIIHIM e(eKToM
Ha 3700poB’s mropmHn. Tak, Bmanmo . 3a3Havae, 10 CIOKHMBAHHS ILIOAIB BHINHI IPOTIJIE B OpraHi3Mi
OKIICIIFOBaTIbHOMY CTPECY, 3MEHIITY€ TIPOIIECT 3aTlaJIeHHsl, CIIPISE PETYIIIOBAaHHIO PiBHS IIFOKO3H B KPOBI Ta IIOKPAIITy€E
KOTHITHBHI (DYHKIIii, Ma€ IO3NTHBHINI BIUIIB Ha IIPOIEC BiJHOBIEHHS M S30BHIX IIOIIKO/DKEHB, CIIPIYITHEHIX
(b 3IIHIIMI BIpaBaMIH [S].

Pesympratnn KiiHiUHIX Jociaipkens Kemm C. JI. 31 cmiBaBTopamn [6], Kapem M. ta Ampba C.M. 3i
cmiBaBTOpaMH [7, 8] moxo (GpyHKITIOHAIFHOTO e(heKTy IICIIA CIOKHBAHHS ILIOIB BHIIHI Ta IPOAYKTIB iX mepepoOKI
KOHCTaTyBaIII OaraTiii BMICT IOJIi(peHOMIB, a TAKOK HasABHICTh aHTHOKCHIAHTHIIX Ta MPOTIH3aMalbHIIX BIaCTHBOCTEIT
IUTOJIIB.

3amiKaBlIeHICTh JOCTIIHIKIB OaraThoX KpaiH BHKIHKAIOTh IHTAHHS JOCTIUKEHHS OiOXIMIYHOTO CKIamgy
IUTOJIB BHIIHI Y 3B’A3KY i3 cOpTOBHMII ocoOmmBocTsmil. JlocaipkeHHS koner Kuraro Ha 4omi 3 Ifao JIx momo
0I0XIMIYHOr0 BMICTY ILTO/IB YOTHPBOX COPTIB pOAy Prumiis BIIMITIUIN IPHIATHICTH IUIOAIB Prunis cesarus 10
TepepoOKII Yepe3 BICOKMIT BMICT aHTOIIaHIB [9].

I'pyma CepOChKIX JOCTIIHIKIB BHBYAJIA 3araIbHIII BMICT (heHOJIIB, aHTOIIIAH B, aHTHOKCITaHTHY aKTHBHICTh
Ta nomideHonpHIII mpodine 39 KiIoHIB copTy BHIIHI ObnaunHcpka y Cep0bii. AHai3 SKICHOTO CKIaay noideHonB
PI3HOTO CTYIEHS OKHCIEHHS JaB 3MOT'Y 3pOOHTH BHCHOBOK, II[0 HAHOLIBII PO3MOBCIOIKEHIMII TToTideHomaMu Oy
PYTHH Ta XJIOPOTEHOBa KICJIOTa. Briepie JociiJHHKaMH Oyno BHSBIEHO B IUIOAAX BHIIHI JeSKHX KIOHIB Taki
CTIOJIYKH, SIK TIIHOOAKCiH, TeclepeTiH i TanaHriH [10].

Buenmvn Himewansn I'pade C. Ta Illyctep M. mpoBeZieHO aHaMi3 BIIHBY O10THYHIX Ta O10THYIHIX (paKTOPiB
Ha (opMyBaHHSA (OHIY SKICHIX ITOKAa3HHKIB IUIOAIB 78 I'€HOTHIIB BHIIHI 3 T€HETHYHOI KojieKuii Jpe3aeHChKOro
IHCTHTYTY. B TOCTIIKeHHAX BiIMiYeHIIT OLUTBII iCTOTHIIT BIUTHB (haKTOPY COPTY Ha KOJNIBaHHS BIBUEHIIX O3HAK, HIXK
axropy poxy [11].

Kxo I''M. ta Knay3en M.P. nocaipKkyBami 34 copTH BHIIHI. 3 pe3yJIbTaTiB JOCTIKEHb OYII0 BIJILIIEHO COPTH
«Birgitte x Botterm6» Ta «Fanal», sSKi XapakTepH3yBalICh CaMIM BHCOKHM BMICTOM IIONi(pEHONBHIX CIIONYK,
TIOKa3aJIl HallBHIIy 3arajbHy aHTHOKCHIAHTHY 3JaTHICTh Ta MaKCHMAaIIbHY aKTHBHICTP IHTi0ipyBaHHS mpolideparii
pakoBHX KITHH [12].
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UYnicteHHa KUIBKICTh ITyOiKalliil, IPHCBIYSHIX COPTOBHBYCHHIO BHINHI Ta 0i10XIMIYHOrO CKJIamy il IIJIOIIB
BUYEHIX 3 pi3HHX perTioiB ITombmi. Cokon-JIeToBchKa A., Kyxapchka A. BII3Ha49alll BMICT IONi()EHOIFHUX CIIOIYK Y
wiogax 21 copTy Ta reHOTHITY Pruniis cerasts L. Ta BCTAHOBILTH, IO HAIIOLTBIIIIT BMICT HOJIi()eHOTBHIIX CIIONYK OYB
y mmogax copriB «Wielun 17», «Sokowka Nowotomyska», «Grosenkirch», «Sokéwka Nowotomyskay,
«Grosenkirch» (aHTommaHII, (hTaBAaHOMH Ta 3aralbHi (peHOJIBHI cromykim) i «Meteor» (¢peHombHI KicmoTn) [13].
BopoB A. Ta iHIII IIPOBETH IOPIBHATbHE BHBYECHHS OlOXIMIYHOTO CKJIAAy IUIOAIB y copriB BummHI «Kelleris 16»,
«Nefrisy Ta «Lutdéwka» B leHTpaIbHO-CXiqHIX perioHax ITompmi [14]. OninroBamn wioan BummHi Prunus cerasus L.
3a BMICTOM TONi(peHONIB, AHTHOKCHAAHTHHMH BJIaCTHBOCTSAMH Ta IIO)KHBHIMI KOMIIOHEHTaMH JOCIIiIHIKH
Boiimwio A., Houipka IT., JlackoBcbki P. Ta ixmi [15].

JlocipKeHHS BUSHHX YTOPIIIHN Oy MPICBAYEHI aHali3y aHTHOKCHIAHTHIX BIACTHBOCTEI IUTO/IIB BHIIHI
Ha copTax THITy TPIOTIB Ta aMopelell B 3aleXKHOCTI BiJ 3a0apBIeHHS M’'IKOTi. ABTOpaMH BCTAHOBIEHO JiaIlla3oH
BapitoBaHHS aHTOIMaHIB 11,3 - 93,5 mr / 100 r, BujiteHo copT «Pipacs 1», 110 MaB MakCHMaJIbHY aHTHOKCHIAHTHY
3aaTHICTB (21,85 Mmmomb AA/m) [16].

Ilikapemwro JDK. 31 CIiBaBTOpaMII BHBYAIH OIiOXIMIUHINI CKITaJ II'SITH COPTIB BHINHI. ABTOpaMH OyJII
po3pobireHi mpodii aHToiaHiB. BOHH BUABIUIIICH OCOOIIBIMII SIK [ IEBHOTO BHAY IIJIOAIB, TaK 1 s copTy [17].

3MIHH KITiMaTy TaKOK MOKYThb MAaTH HACIIJKH, SKi BIUIHHYTh Ha SKICTh IUIOJOBHX KyJIbTyp. IInTaHHIO
JOCIIPKEHHS BIUINBY IIOTOJHIX ITapaMeTpiB Ha (popMyBaHHS SKICHOTO BPO/KAK0 IPOBIIHIX IUIOJOBHX KYJBTYp
IliBgaa CremoBoi 30HN YKpalHH MPIJLUTIEHO yBara. 3aBJaHHIM HayKOBIIIB B IIIX YMOBaX € IIJTOTOBKAa BiIIOBIIHY
iH(OpMaIito I IPUITHATTS pimeHs [18].

B ocTaHHI pOKH B IHTaHHI BIPOOHHIITBA IUIOAIB IPHALTICHO YBary [0 METOJIB YIOCKOHAJICHHS OTPIMaHHS
TIOTOJHIX JaHIX, BIBYCHHS BIUIIBY ITOTOHIX (hDaKTOpPIiB Ha MPOIYKTHBHICTB ILTO0BHX mopia [19]. ToMy aganTaris
IUIOJIOBUX KYJbTYp, 30KpeMa BHIIHI J0 YMOB JOBKL/UIS TaKOK BIMara€e po3poOKH HOBHX METOIHK Ta CTBOPEHHS
MoJeneil MpOIyKTHBHOCTI IMi€l KyJIbTYpIH Ha OCHOBI ITOTOJHIX (haKTOpIiB.

BuBUYeHHS 3aKOHOMIpHOCTEIl (OpMyBaHHS OKpPEMHX KOMIIOHEHTIB OlOXIMIYHOTO CKIaay molideHOIbHOL
TIPHPOIN IUIOMIB ICHYIOUOIO Ta IEPCHEKTHBHOIO COPTHMEHTY BHIIHI | BCTAHOBJICHHS JOMIHAHTHHX ITOTOJIHIX
rapaMeTpiB Ha HaKOMMYEHHS (DEHONBHHX DPEYOBHH JO3BOJHTH CIIPOTHO3YBATH SIKICTh IUIOJOBOI CHPOBHHH Ta
BHIKOPHCTATH OTPHMaHI JaHi IS BII3HAYEHHS IIOJaJIBIINX MPIOPHTETHIX HAIPAMKIB ii 30epiraHHs Ta ImepepoOKI y
0e3BIX0THOMY IHKIIi BHKOPHCTaHHS.

Meta gociaigKeHb

MeTa podoTH - TOOyAyBaTH MaTeMAaTHYHy MOJENb Ta BHUSBHTH CTYIIHb BIUINBY IOTOJHNX (haKTOpiB Ha
mporiec (OpMyBaHHS BMICTY HOJi()eHOIPHIX PEYOBHH Yy IUT0JaX BHIIHI B yMoBax IliBIeHHOI CTEIOBOI IIiI30HI
VKpaiHi .

BHKJIaa 0CHOBHOIO MaTepiaay

HocniukeHHs Oynn mpoBejeHi BIpoAosK 2007-2019 pp. y IWIogoBHX cafaX BHIIHI ITiBJEHHOI CTEOBOL
iJ30HN YKpaiHi Ha 6a3i 1abopaTopii TEXHONIOTII TepBIHHOIL ITepepoOKI 1 30epiraHHs MpoIyKTiB pocauHHIITBa HJII
ArpoTexHOJOriil Ta ekoyorii TaBpiliCBKOI0 JepXKABHOTO arpOTeXHOJOTIYHOTO YHIBEPCHTETy IMeHi JIMHTpa
MotopHoro, M. Menitonons (YKpaiHa).

Jna pmocmipkeHHS Oynmn oOpaHI IUTOOM 3apeecTpOBAaHHX COPTIB BHINHI — «BcerTpeday, «OxumaHiey,
«anyHps», «CigHenp TypoBueBoi», «I pioT MemiTomoischKim», « ColiIapHICThY, «IrpyIIKay; Ta IepCcIeKTHBHIX
— «MeTiTomoIbChKa My pITy pHa», «MoIHIIID, « EKCIIpOMTY.

Bwmict moimideHoniB BH3HadalH 3a peakTHBoM DomiHa-[eHica. MeToa OXOIUTIOE IIPOBEIESHHS peakilii
KOMILTEKCOTBOPEHHS ToNi(eHonB 3 peakTuBoM DoiiHa-JIeHica i YTBOpeHHS 3a0apBHIX PEYOBHH 3 HACTYIIHIM
BH3HAUEHHAM OITHYHOI TYCTHHIL 3a CTaHZapT I IepepaXyHKy BMICTY MOdi(QeHONB y IUIogax dYepelrHi
BHKOPIICTOBYBaIH pyTHH [20].

Mogenp 3aJeKHOCTI BMICTY IIONINONi()EHOMPHNX PEYOBHH Yy IUIOJAX BHIIHI BiJl IOTOJHIX (haKTOpiB
(opmyBamI 3a CXeMOI0, SIKa 3allPpOIOHOBaHa B poboTax [21, 22]. BoHa npe/cTaBleHa HaCTYITHIMII eTaIlaMIl:

1. Bu3Ha4ueHHS MacoBOI YaCTKHU NOJi()eHOMBHIX PEeYOBHH;

2. AHali3 MeTeOpOJIOTIYHIX ITOKAa3HHKIB 3a POKI JOCTIKEHb;

3. TIpoBeleHHS KOpEJAIIIHOTO aHali3y Ta BigOip METEOpOJOTidHHX (haKTOpiB 3 BICOKOI KOPEISINo 3
Toi(heHOIPHIMI PEJOBHHAMH Y ILTOJaX;

4. TTobymoBa perpeciiiHol MOJeli 3aJIeKHOCTI BMICTY IOJi(heHONBHIX PEYOBHH Y ILTOAAX COPTIB BHIIHI BiJ
METeOpOJIOTIYHIX MOKA3HIIKIB;

5. ITobyaoBa perpeciiiHol MOJeNi Ta pamKyBaHHS MOTOAHIX (DaKTOpPIB BIATIOBITHO JO CTYIEHS iX BIUTHBY Ha
JOCIIKYBaHIII HOKA3HHK SIKOCTI IUTO/IB.

B pobGotax [23, 24, 25] Oyno 3ampoOIIOHOBAHO AaNTOPHTM aHATi3y BIUINBY KODPENIOIOWIX (aKTOpiB Ha
Pe3yIBTYIOUMIT IIOKAa3HHIK Ha OCHOBI perpeciiiHoi Mmojeni, mooymoBaHoi MeTogoM LASSO. IIponoHYEThCSA B JaHill
po06oTi MO0y ayBaTH perpeciiiHy MoJIelIb Ha OCHOBI pi/DK-perpeccii. 3TiTHO 3 METOJ0M piK-perpecii I BI3HaYeHHS
TTapaMeTpiB MOJENi 3HaX0AATh MiHIMYM (YHKIII1:

' L=3" 0 —9)* + A2, B2 (1)

Jie: y; — eKCIepHMEHTalbHI 3HAUeHHS peTpecaHTa;

y; — TEOpETHYHI 3HaYeHHS perpecaHTa, IKe po3paxOBYETHCS Ha OCHOBI II00Y0BAHOTO PiBHAHHS perpecii ;

A— 3aJaHII MapaMeTp ;

B; — KoedilieHTH perpeciiiHol MoJe .
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TaKiM 9IHOM, JOCTIPKEHHS IIPOIIOHY€E€MO IIPOBOIUTH 3a HACTYIIHIM aJTOPHTMOM:
1.  Ha OCHOBI eKCIEPHMEHTAIBHHX [HaHHX X;j, (I = 1..n— HOMep morojHoro ¢akropy, j =1..m-
HOMEp POKY JOCIDKEHHS), OyIy€eMO piDK-perpeciiiHy MOoJelb Y BUIIIAII:
? = Qg + Z}l=1 aj 8 X]. (2)
ne X; — daxropn ;
@; — MapaMeTpH MOJIETI;
Y — moKasHIK BMICTY IO (heHOMBHIIX PEIOBHH.

2. Po3paxoByeMO 3Ha4YeHHS KOe(illiEHTIB BIAMOBIAHOI perpeciiiHoi MoJeli B HOpPMali30BaHHX

(hakTopax 3a (popMyIIOK0
~ _  Sx
a; = a; T (3)

IIe: a; — po3paxoBaHi Koe]illieHTH perpeciitHoi Mozeni (2);

S, x; — CEPEe/IHE KBaJlpaTHYHe BIAXIUICHHS (aKTopiB X;;

Sy — cepeIHe KBajlpaTI¥He BiJXILIEHHS JOCIIKYBaHOTO OKa3HIKa Y.

3. IlpoBoamMo aHadi3 moOymoBaHOI perpecii (2) AnS BH3HAUEHHS CTYIEHS BIUMIBY KOJKHOTO 3
KITIMAaTHYHIX (paKTOpPIB Ha JOCTIIKyBaHIII ITIOKa3HHUK. [ BH3HAYeHHS YaCTKH BIUTHBY IIOT'OJHIX YIHHIKIB
y CyMapHOMY BIUTIBI BCiX (haKTOpiB po3paxoByeMo KoedillieHT A; 3a popMynoro:

a; .
l;:z’Xl . @)
Jle ;- mapaMeTpH perpeciifioi Moeli B HopMali3oBaHIX haKTopax X;:
Tyx;— KOe(IIli€HTH KOpesIii;
R?— KoedillieHT JeTepMUHAIL] .

3a pe3yIpTaTaMH TPHHAAIMTHPIYHIX JOCIIIKEeHbh BH3HAYEHO, 10 CepeIHIIT BMICT IO eHOIBHIIX PEYOBIH Y
IUT0IaX BHIITHI BUPOINEHIX B yMOoBaX ITiBJIeHHOI CTemoBOI Mia30HN YKpaiHn ctaHoBuB 199,137 mr Ha 100 rpaMm (Puc
1). CoproM, gKImil 3a pe3yJbTaTaMH TPHHAJIATHPIYHIX JOCIIIKEHbP MaB HAIOUIBIIY CEpeJHI0 MAacOBY YacCTKy
0T HONMBHIIX PEYOBHH OYB COPT «MeTiTOMoIbChKa Iy pIIypHay, a HallMeHITy — « EKCIIpOMT».

Hageneni pe3yIpTaTi JOCIKEHb CBITYaTh IIPO CEPEIHIO BapiaTHBHICTh BMICTY IOJi(heHONBHIIX PEYOBHH 3a
POKaMII JOCTIKEHb MalbKe TS BCiX COPTiB BHIIHI. BHHATKOM O0yB copT «Irpymikay — Vp=9,9% .

MaxcHMaIbHHII BIUIHB a0lOTHYHIX YIHHIKIB Ha BMICT IOJi()EHONBHIX PEYOBHH Y IUIOAAX i3 CEPEeIHBOIO
BapIaTHBHICTIO IIOKa3HHMKa OyJI0 BiAMiueHO a1 copTiB «OskmmaHie» Ta «MelITONONbChKa IIypIypHa» 3
KoeoimienTaMu Bapiamii 17,9 Ta 18,8%, BiamosigHo. HailOiabII CTIHKIIM 32 BMICTOM P-BiTaMIHOAKTHBHHX PEYOBIH
BHSABHBCA COpPT «Irpymka» 3i 3Ha4eHHAM KoeQimieHTy Bapiamii — 9,9%. ONTHMaIbHHM CEpemHIM BMICTOM
ToITi(heHOMBPHIIX PEedYOoBHH Ha piBHI 224,615% XapakrepmsyBammics mwioan copty «CisHenp TypoBueBoi» (Vp =
12,8%).

JloMiHyrOUIT BILTIB COPTOBHX ocoOimBocTeil (hakTop B) Ha dopMyBaHHS (HOHIY M0 EHONBHIIX PEIOBHH
IUIOMIB BHINHI IATBEPKEHO pe3yibTaTaMH ABO(AKTOPHOTO IHCIIEPCIHOTO aHamizy (Tadbm 1).YacTka BILTHBY
¢axTopy B craHoBILTa - 41,3% Ha (OHI JacTKH BILTHBY (hakTopy A - 32,2%.

i

Tabmumg 1.
Pe3yabTaTn AB0oX ()AKTOPHOrO AHcHepciiiHOro aHaxi3y npH (popmMyBaHHI GoHIY H0Ti)eHOIHHHX PeYOBHH B
ILT0JAX BHIIHI

xepeino Bapiamii Sg:;;)aﬁn S:zﬁl:)l :: Jucnepcis Faxr Fra6.005 g:mm;,
Pik (caxTop A) 161933,2 12 13494.4 11312,9 1,8 32,2
Copr (¢paxtop) 207608,3 9 23067,5 19338.,4 1,9 41,3
B3aemopis AB 132466,0 108 1226.,5 1028,2 1,3 26,3

PerpeciiiHa MOJIeTb 3aJI€XKHOCTI TOKAa3HIKaA Y; - BMICT IOMi()eHOIBHIIX PeYOBHH BiJl TOTOIHIX (haKTOPIB Mae

BILT:
7, = 01120X, + 0.2194X, + 0.0263X5 + 0.0166X, — 0.1075X; + 0.1628X, + 0.0202X,

ne ¥, — mporHo3He 3HaYEHHS MOKA3HIKA BMICT HONi(EHOIBHIIX PeYOBHH,
X, - cepeIHBOMICAYHA CyMa OIafiB B TPaBHI,
X, - cepeJHBOMICSIYHA CyMa OTIaJIiB B YEpBHI,
X5 - KUTBKICTB JHIB 3 OollagaMu OiibIe | MM B TpaBHi,
X4~ KUTBKICTP JHIB 3 OIlafaMi OiIbIIe 1 MM B UepBHI,
X¢ - TpuBaIicTh 0€3 MOPO3HOTO IIEPio Iy BIPOJOBIK POKY,
X¢ - cyMa omafiB B Iepio[ Bill IBITIHHS 10 JOCTUTaHHS IUIOMIB,
X, - 3araibHa KUTBKICTh JHIB 3 OIlaJjaMI B YepBHI.
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ITomoaoriuauii copt

Irpymka |
185.474
Vp.% - 9.9
ComninapHicTh
196.584
Vp, % - 12,2
ExcmpoMT
164,975
Vp. % - 12,5
MoaHus
168.275
Vp, % - 11,5

MemniTononschKa MyprypHa

Vp. % - 18.8 243,143

I'pioT MemiTonoNbChbKHIi

Vp. %- 132 193,264

Cisnens TypoBIeBOi
Vp. % - 12,8

15
[
-
(=)
—
»

IanyHbs
197.487

Vp.%- 11,3

Oxunanie
218.823

Vp. % -17.9
Bcerpeuda

Vp. % - 14,4

CepenHe 3Ha49€HHA

Vp.%- 12,5 199,137

T T

150 200 250 0

. 0. 50 100 . 30
BmicT mostipeHOTBHAX PEeYOBHH Y 1J101aX BHINHI, MI Ha 100
rpam, x £sx,n=5 1
Puc 1. [liarpamMa BMicTY H0Ti()eHOTbHAX PEYOBHH Y ILTOJAX BHIUHI, M Ha 100 rpam (2007 — 2019 pp.), X +5X, n=5

KoedimieHT geTepMiHallii, po3paxoBaHIil Ha OCHOBI MOOyMoBaHOI Mofeli RZ = 0.7928, 10 TOBOPHTH IPO
CYTTEBIII BIUIHB (paKTOPIB Ha IMTOKA3HIK BMICT IOTi()eHONBHIIX PEUOBIHH Y IOPIBHAHHI 3 BUITaJKOBIIMH ITOXIIOKaMIL.

Ha ocHoBI o6y qoBaHIX MoJeneil Oy po3paxoBaHi MOKa3HUKH A 1 (i=1..7) , Kl XapaKTepH3yIOTh CTYIIiHb
BIUTHBY (haKTOpiB Ha JOCIIDKYBAHIII ITOKa3HNIK. BIKOHYBaHO parmKyBaHHS (paKTOpiB, BIAIOBIZHO 10 iX CTymeHS
BaXTHBOCTI. B Tabmimii 2 HaBeIeHO po3paXoBaHi IIOKA3HIKI Ta PAHTH (aKTOpiB.

YacTKa BIUIHBY A; Y JOCIIKYBaHIX COPTIB BHIIHI VIS IIOKa3HIKa HOMi()eHOIbHI peJOBHHI BapiioBala B

Mexax 2,15...35,23 %. B Tabmm 2.

B 3anexHOCTI Bijl 3HaUeHb KoeimieHTiB A;(i=1...7) B MekaxX JBOX Oi0XiMIUHIIX ITOKa3HUKIB IOTOTHI (haKTOpI
OTpHMAJIH paHTH BIUINBY Ha HaKOIITIeHHS (POoHIY MOIi()eHONMBHIIX pedoBHH Y ILI0[aX BHIITHI.

3rigHo TabmmIi 2 MaKCHMAaIbHIII BILIIB Ha HAKOIITIEHHS JOCTIKyBaHOTO IIOKa3HIIKA 7S IUTO/IiB BIIIIHI MaB
TIOKA3HIIK BOJIOTOCTI - CEPeIHBOMICSIHA CyMa OIIa/(iB, BiH OTPHMaB | paHT 3a HOKa3HIKaMII 9aCTOK BIUIHBY (haKTOpiB.
A came, 114 HakomrdeHHS (GoHIy momid)eHONBHIX pEYOBHH BHPIMIATPHHM MicsSlleM cTaB dYepBeHb (X2) - A X2-
35,23%.
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Jo 2 paHTy SK U1 (hopMyBaHHS IOJi(heHOIBHIX PEIOBHH - CyMa OIIafiB B IIepioj] BiJl IBITIHHS 0 JOCTHT aHHS
IUIOAiB BHIHI, MM (X6). 3HaueHHS 9acTKH BIUHBY (akTopy A X6 11 6i0XiMIYHIX ITOKA3HIKIB CTaHOBIUIO 28,30%
TToMITHIIT BILUIIB Ha HAKONIYEHHS JOCIIKYBAaHOTO IIOKAa3HIKa B IIOJAX BIIIHI Ha piBHI 3 paHTy Mama
cepelHbOMICAYHA CyMa omafiB B TpaBHi (A X1=14,91%).

Pemnra moroHNX moxasHUKiB (X3, X4, X5, X7) Mal MEHIII CyTTEBIHIT BIIIIB Ha HAKOIIIYEHHS 0T (peHOTBHIIX
CIIOJIYK.

Tabms 2.

Koe@inieaTH napHoi Kopeasinii Mizk morogHuMH (pakTopamu (Xi,) i OioxXiMiYHMMH NOKA3HHKAMH, YaCTKH
BILTHBY IOTOHHX (GaKTopiB A i,% Ha HakonmH4YeHHS QOHIY HMo.Ti)e HOJIbHHX PeYOBHH Yy I10JaX BHIIHI Ta ix

pAaHr.
IMoxieno1bHI peuOBHHHA
2 & . 2
« B
2 = s E
© =§ =]
& B2
= § : 4 2
S g ZEE
: 2 SE &
= PakTOopH = 5~ S
5 z B
1} -
: £ Ed2
= z Ba=
v 2
5 i |E
- E = =
> S =
Panr A;, %
Xi CepeIHPOMICSIIHA CyMa OIaJiB B TPaBHI, MM 0,618 3 14,91
Xo CepeaHbOMICAYHA CyMa OTIaJiB B YEPBHI, MM 0,746 1 35,23
X; KiIpKicTh JHIB 3 omagaMi OiIbie 1 MM B TpaBHi, Jo0a 0,594 5 3.36
Xy KinpKicTh JHIB 3 omagaMil Oinbire 1 MM B 4epBHI, 100a 0,679 7 2.15
Xs TpuBamicTh 6€3MOPO3HOro NEPIOAY BIPOJOBK POKY, J00a -0,568 4 13,15
Xs CyMa omajiiB B TIepiojl BiT LBITIHHA O JOCTHTAaHHS ILIO/IB, MM 0,808 2 28.30
X7 3aranpHa KUTBKICTB JIHIB 3 OIIaJlaMII B Y€pBHi, J00a 0,599 6 2,59
BHCcHOBKH

1. 3a BMicTOM IOJi()eHOTBPHIX PEYOBIH HAlIMEHIIIOI MIHIHBICTIO XapaKTepH3yBaBcs cOpT «Irpymika» 3i
3HaYeHHSIM KoedimieHty Bapiamii — 9,9 %. Ilmomu Bummi copry «CisHens TypoBIEBOI» MalOTh ONTHMAJIbHIII
CepeIHiIl BMICT IOJi()eHOIBHIX peJOBHH Ha piBHI 224,615% mpu Vp — 12,8%.

2. BCTaHOBIEHO JIOMIHYIOYIHII BIUINB COPTOBIX OCOONIBOCTENl Ha ()OpMyBaHHS (POHIY IOTi(peHOIBHIIX
PEYOBHH IUTOIB BHIIHI. YacTKa BIUTHBY (akTopy B craHoBIIA - 41,3%.

3. KopensmiiiHiil aHaji3 BIUIIBY HOTOJHIX (haKTOpPiB HAa BMICT HOJiI(peHOTPHIX PEYOBHH B IUIOJAX BHIIHL
TI0Ka3aB CEPEIHI0 Ta CIUIBHY KOPENSIiiHYy 3aleKHICTh MDK 7 moromHmMmu ¢akropamn (Xi, i=1..7) Ta BMiCTOM
nonticheHOMBHIX pedoBHH [UIs 10 MogenbHiX copTiB BHmmHI(|r (Y j X 1) [>0,55, i=1..7,j=1).

4. Ha ocHOBI o0Oy/I0BaHHX perpeciilHiX Mojelleil BHKOHAHO aHalli3 JOJi BIUINBY KOKHOTO 3 10 ImoroiHIx
(hakTOpiB Ha MMOKA3HUIK BMICTY MOJMi()eHOMBHHUX CHOIYK. [Ieplmiii paHr Ta MaKCHMaJbHHII BIUTIB Ha HAaKOIIMYEHHS
(hoHy moTi(peHONBHIIX PEYOBHH /I IIJIOAIB BHIIHI MaB ITOKA3HIK BOJIOTOCTI - CepeIHBOMICSYHA CyMa omafiB. J{is
HaKOMIYEHHS (pOHIY MOJi(peHOIBHIIX peYOBHH BHPIIIAIHHOIO CTalla CepeIHbOMICSYIHA CyMa OTlajliB y UepBHi (X2) -
A X2-35,23%.
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