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IHEPEJIMOBA

KopoTkmnii Hapuc HayKoBoOI Ta NmexaroriyHoi gisibHocTi akagemika AHBIH
Ykpainm, 10KTOpa CLIbCbKOr0CNOAAPCHKUX HAYK, podecopa
I'puropis IImmonoBuua Kemen

VY cnaBHIN TUIeSA1 IIUPOKO BITOMHUX JISYIB CUIBCHKOTOCIOAPCHKOT HAYKH
YiIbHUX MICIh 3aliMa€ TPOBIJIHUM BYCHUH B Taly3l POCIMHHMIITBA, CEJEKIIII,
30epiranss Ta nepepoOKu MPOIYKITIT POCITMHHHMIITBA, JOKTOP
CLITBCHKOTOCTIONAPCHKUX HAyK, mpodecop, akagaeMik Akaaemii HayK BHIIOI OCBITH
VYkpainu ['puropiii [Tumonosuu XXemena. Bin 1o0pe BijoMuil B MIMPOKUX HAYKOBUX
KOJIax cepell CLILChKOTOCIOAapPChKHUX MPalliBHUKIB HAIIOI JIEpKaBU. 3HAIOTh KOO
iM’s 1 HayKoBi mpaii 3apyOikHi BueHi. CBiii OaraTOpiyHUN JOCBiJl, BOICTHHY
MOJABKHUIIBKUKM TPyl B HAyIll BiH MPUCBATUB IOJIBOBUM KYJIbTypaM - TOJOBHUM
00’€KTOM HOTO IUIIIHUX JOCIIKEHb OyJia BaKJIWBa MPOJOBOJIbYA KYJIbTypa —
MIIICHUI[S 03UMa, a TAKOK KYKYypy/13a, STIMiHb, OBEC.

bararo cun 1 uacy ButpatuB [. II. Kemena mna QopmyBanHs
BHUCOKOIPO(PECIHHOTO KOJIEKTUBY BUEHHUX, IKUH BIH OYOJIIOBAaB, 1 SKUWA YCHINIHO
JlaBaB BIJIMIOBI/I1 HA TUTAHHS, SIK1 TTOCTABAJIM B PI3HI POKU TIEPE]T arpOpOMHUCIOBUM
KOMIIJIEKCOM KpalHH.

VY10 HayKOBO-IOCIIITHULIBKY pOOOTY BiH I1OB’SI3yBaB 3 HaraJlbHUMU BUMOTaMU
BUPOOHUIITBA, HAyKOBl 3aBAAHHA CTaBWJINCh HUM 3aJIEKHO BIJI YMOB IXHBOTO
MPAKTUYHOTO 3HAYEHHS, a 33 pe3yibTaTaMu CPOPMYIbOBaHI HAYKOBO — MPAKTUYHI
peKOMeH 1allli Ta BUCHOBKH TEOPETUYHOTO XapaKTepy.



Pe3ynbTaTu HOro HayKOBHX JOCHIIKEHb, OPUTIHAJIbHI 1/1€1 BUCBITIIEHI Y
noHaa 200 wnHaykoBux mnpangx. Cepen skux MoHorpadii, JTOBIIHHKH,
METOAMYHI po3pobku. Moro mpamero CTBOpEHi HABYATBHO — METOIMYHI
nocionuku:  «Texnomoriss  30epiraHHa 1  mepepoOKHM  MPOAYKIIIT
pocnuHHULTBaY, «CTaHmapTH3alis Ta YHOPaBIIHHA SKICTIO IMPOJYKLIT
POCTUHHHUITBAY, «TeXHOMOriss  OOpPOIIHOMENBHOTO Ta  KPYIl STHOTO
BUPOOHMIITBAY.

Kemena I'. II. cTBOpPHUB
HayKOBY IIIKOJTY 3 TIPOOJIEM SKOCTI
3epHa. 3a HOro  HayKOBOIO
KEepIBHUIITBA 3aXHUIIEHO 7
KaHIUJATChKUX Ta 1 HOKTOpChKa
nucepratist. Ha qanuii yac Bci BOHU

MPAIOIOTh BUKJIaJladyaMu
[TonraBcrkOMy JeP>KaBHOMY
arpapHOMY VYHiBepcurerTi
NPOAOBXYIOTh  CIpPaBy  CBOTO
HayKOBOT'O KE€pPIBHUKA.

3a po3poOKy BIPOBAKEHHSI MPOTPECUBHOI TEXHOJOTIT BUPOIITYBAHHS
IHTEHCUBHUX COPTIB MIIEHUIlI 03UMOi B eBponeichbkiid yactuni CPCP I'. II.
Kemeni y 1978 p. 6yna npucymxena [lepmia npemiss Paau Miunictpis CPCP.
Y 1996 1 2008 pokax mpucymkeHo Haropoay SpociaBa Mynporo 3a
BHU3HAUHUI3I00YTOK B Tay3l HAyKH 1 TEXHIKH, BIIMIHHHUKA OCBITU Ta 6arato
IHIIUX HAropo/.
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1. HEPCIHEKTHUBHI HAIIPAMMU BUPOILILYBAHHA
HPOAYKUII POCJIUHHULITBA

Bouno0yes Imutpo Bosoaumuposuy

3BO CBO Marictp 3a OIIII
Ex0710T0-6KOHOMIYHE POCIUHHHUIITBO
KoporkoBa Ipuna BajienTuHiBHA

KaHJI. XIM. HayK, TOIICHT

ORCID ID: 0000-0003-0577-9634

[TontaBchkuii ep>kaBHUM arpapHUil YHIBEpCUTET
M. [lonraBa

DOI 10.31210/cyaq2026 .
BIOCTUMVYJIATOPU SAK EJIEMEHT TEXHOJIOI'ITI BUPOIIIYBAHHSA
I'orPOXY INOCIBHOI'O

3MiHa KIIMaTy € KpPUTHUYHUM (PakTopoM, 00 OOMEXYye BpPOXKANUHICTD
CUIBCBKOTOCTIONAPCHKUX KYJIBTYpP 1 3arpOoXy€e BCiil cMCTeMi BUPOOHHMIITBA arpapHoOi
npoaykuii. J{Jis mogoslaHHg [UX BUKIMKIB arpOBUPOOHUKHA BUMYILIEHI 301IbIIYBATH
BUKOPUCTAaHHA TAKUX PECYPCIB, IK MiHEpaJIbHI JOOpUBA Ta BOJA Il (pepTUralli, TUM
CaMUM MOTIPIIYIOYH CTaH 3€MEJbHUX Ta BOJHUX pecypciB. buiblie Toro, OCKUIbKU 10
2050 poky mOmMUT Ha MPOIYKTH XapuyBaHHS, 3a oOIiHKamu, 3pocte Ha 25-70 %
MOPIBHSHO 13 Cy4YyaCHMM pIBHEM BHpPOOHMIITBA, HEOOXiHA CTiiika CTpaTeris
iHTeHCU(DIKaIlli CIITLCHKOTO TOCTIOIaPCTRA.

OnHuM 13 TaKWX MIIXOMIB € 3aCTOCYBaHHS O10CTHMYJISATOPIB, IO OXOIUTIOIOTH
MIUPOKUIA CIIEKTP OPraHIYHUX CIIOJIYK Ta MIKPOOPTraHi3MiB y PI3HHUX MpernapaTuBHUX
dopmax, mis SIKUX CIPSMOBAaHA HA aKTUBI3ali0 (Pi31070r0-010XIMIYHUX TMPOIIECIB Y
pOCIMHAX, TTOTIIIIIEHHS 3aCBOEHHS €JICMEHTIB KUBJICHHS Ta T ABUIIIEHHS CTIMKOCTI J10
a010TUYHUX CTPECOBUX YMHHUKIB [1, 2]. BiocTUMYISITOPU MOXKYTh MICTUTH TIENTHIM,
aMIHOKHUCJIOTH, TyMIHOBI ~ PEYOBHHHM, (EHOJIbHI  CIOJIYKH, (PITOrOPMOHH,
nojicaxapua, eKCTpakTH MOPCbKUX BojopocTed [3, 4], a TakoX KuBi
MIKpOOpraHi3Mu ab0 MpPOAYKTH iX MeTabomi3My. CBITOBUN PUHOK O10CTUMYIISITOPIB
3pocTae, 13 cepeaHbopiuHUM Temnom 3pocTaHHs 10,2%. 3 inmoro Ooky, a0 25%
KOMEpIIMHUX Tpenaparib, sIKI 3apa3 JOCTYIIHI Ha CBITOBOMY PUHKY, € POCIMHHUMU
0l0CTUMYJISITOpaMU Ha MIKpOOH1 OCHOBI, SIKI MOXKYTh CKJIaJIaTUCA 3 pU300aKTepiid, 10
crumymotote pict pocaua (PGPR), 3 pomie Bacillus ta Pseudomonas, Tta
a3oTdikcyrounx 6akrtepiit Azotobacter, Azospirillum ta Rhizobium, 3qatHux BrinBaTH
Ha (OpPMyBaHHS KOPEHEBOI CHCTEMH, CUMOIOTHYHY a30Tdikcaiiio Ta eheKTUBHICTh
BUKOPHCTAHHS €JIEMEHTIB KUBJICHHA [5, 6].

Jlns ropoxy mociBHoro (Pisum sativum L.), mpoAyKTHBHICTh SIKOTO 3HAYHOIO
MIpOIO 3aJICKUTh BiJl YMOB 3BOJIOKCHHS, MIHEPAIBHOTO XKUBJIECHHS Ta aKTHBHOCTI
CUMOIOTHYHOTO arapaTy, 3aCTOCYBaHHsS TaKWX MpernapariB MOXKe OyTH OCOOJHMBO
nepcriekTuBHUM. [loeqHaHHs  MIKpOOHOI  1HOKYJAMIT 3 (PITOrOPMOHAIBHOIO
CTUMYJIALIEIO 1a€ 3MOTYy BIUIMBATH HA POCIMHY HA PI3HUX €Tanax OHTOTE€HEe3y — BiJ
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IpPOPOCTaHHS HaciHHA Ta (OpPMyBaHHS KOPEHEBOI CHCTEMU JIO peai3arii
POYKTUBHOIO MOTEHIIATY B FTEHEPATUBHUMN TIEPIO/I.

B nanomy mociipkeHHI B TEXHOJIOTT BUPOIIYBaHHS TOPOXY IOCIBHOTO OYJd
BUKOPHUCTaH1 MIKpoOHUN OloctumynsaTop Hirpodike Ta 010CTUMYIATOP Ha OCHOBI
npupoAHuX ¢itoropmoniB  CTIMyJIEHT, SKI 3aCTOCOBYBAJIM BIAMOBIIHO JJIs
nepennociBHOI 0OpOOKM HACIHHS Ta MO3aKOPEHEBOTO OOMPHUCKYBAHHS POCIHH Yy (a3l
OyToHi3amii Tepex IMOYaTKOM IBITIHHS. Takui miaxix mependadaB TOETHAHHS
MIKpOOHOT CTUMYJISIIT pU30CPEPHUX 1 CHMOIOTUYHHX MPOLIECIB 13 (PITOrOPMOHATHHOIO
PETYIALIEI0 POCTY Ta PO3BUTKY POCIMH Yy KPUTHUYHUN Tiepiof (POpMyBaHHS
PENPOTYKTUBHHUX OpPTaHiB.

EdexTuBHICTD BUKOPUCTAHHSI O10CTHUMYISITOPIB Y TEXHOJOTISX BUPOIILYBAHHS
0000BUX MIATBEp/KCHA pe3yjbTaTaMH Psay IOCHipkeHb Ha coi [7, 8]. 3okpema,
nepeanociBHa o0poOka HaciHHs npernapatamu Legume Fix ta Violar 3abe3neunsna
npupict ypoxkaitHocti Ha 13,2 ta 20,6 % BIANOBIAHO HE3BaXKAIOYM HA CKIJIAJIHI
KJIIMaTUYH1 YMOBH Tiepioy Berertaiii [9]. HaitOuibiny eeKTUBHICTD CIIOCTEPIraiy 3a
iHTerpari 0akTepiaabHOi Ta PiTOropMOHAIBEHOT 0OPOOKH HACIHHS Ta OOMPUCKYBaHHS
nociBiB 'y ¢aszy ¢opmyBaHHs 000IB — modartok IBiTiHHS. CHijbHE 3aCTOCYBaHHS
1HOKYJIsIHTY Profix Ta ¢iToropmonansHoro npemnapary Violar cipusiio 301IbIIEHHIO
IJIOINI JIMCTKOBOiI MOBEPXHI, MiJBUILEHHIO BMICTY (DOTOCUHTETUYHUX IITMEHTIB,
3HUKEHHIO PIBHS MAaJIOHOBOTO JiajbACTily Ta MIJBUINCHHIO BMICTY MPOJIHY B
poOCIIMHAaX CO1 HE3BaXKalOUM HA HECHPUSITIIMBI MOTOAHI YMOBHU MEPI0y BUPOIIYBaHHS.
Ili ¢izionoriuni 3MiHU MpU3BENU 10 30UTBIIEHHS BpoXKaitHOCTI coi Ha ~12,3% 3a
1HOKYJISILIT HaciHHS OakTepiasibHuM mpenaparoM Profix, Ha 19,6% — 3a 00poOku
HaciHHSA (ITOrOpMOHAJIBHUM TipenapaTtoM Violar ta Ha 29,2% — 3a xoMOiHamii
IEPeOCiBHOI  OOpOOKM Ta TMo3akopeHeBoro BHeceHHs mnpemnapatis  [10]. i
pe3ynbTaT  MIATBEPIKYIOTh  MEPCIEKTUBHICTh  TMOEAHAHHS  MIKpOOHOI  Ta
(1TOrOPMOHANIBHOT CTUMYJIALIT AJig 3€pHOO000BUX KyJNbTYp, OCOOJMBO B YMOBAaxX
TAPOTEPMIYHOTO CTPECY.

[Torogni yMOBHM BereTamiifHOTO TMEpiojy TOpoXy B MPOBEACHOMY IOCIIIKEHHI
XapaKTEpU3yBAIKCS MIIBUIIICHUMH TEMIIepaTypaMy Ta HEPIBHOMIPHUM PO3MOIiIOM
OMaJiiB, 110 CTBOPIOBAJIO JOJATKOBE HABAHTAXKECHHsSI HA POCIMHHU. 3a IIMX YMOB Ha
BapiaHTI 3 TEPEANOCIBHOIO OOpOOKOI0 HACIHHS MIKPOOHUM O10CTUMYJISTOPOM
Hitpodikc cdhopmoBaHo BpokaiiHicTh TOpoxy Ha piBHI 3,36 T1/ra. OTpumanwmii
pPe3yNbTaT CBIIYMTH MIPO 3[aTHICTh MIKPOOHOT IHOKYIISINT MIATPUMYBATH peati3allito
IPOIYKTUBHOTO MOTEHIIATY KyJIbTYpPH 32 HECTAOLILHOTO T1IPOTEPMIYHOTO PEKUMY.
MexaHi13M MO3UTUBHOI /111 MIKPOOHHMX O10CTUMYJISITOPIB MOB’SI3YIOTh 13 KOMIUIEKCHUM
BIUITMBOM Ha CHCTEMY «pOCIMHA — MIKpPOOpPraHi3MH — TpyHT». BOHU MOXyTb
CTUMYJIIOBaTH PO3BUTOK KOPEHEBOI CHUCTEMH Ta YTBOPEHHsS OIYHHMX KOPEHIB,
MOJIIMIIYBAaTH 3aCBOEHHA a30Ty, QocPopy Ta MIKPOEIEMEHTIB, Ii/IBUIIYBaTH
(OTOCHHTETUYHY AaKTHBHICTh 1 BOJI03a0€3MeUeHHs] pociivH. B ymMoBax abGioTMYHOTO
CTpecy MIKpOOHI MeTabOMITH TAKOXK 3/1aTHI aKTHMBYBAaTH aHTHOKCUIAAHTHI CHCTEMH,
PEryJIIOBaTH HAKOMWYEHHS OCMOIPOTEKTOPIB 1 MOAYJIIOBATH (HiTOrOPMOHAITBHHIMA
Oamanc pocnunu [11].
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OTxe, BUKOPUCTAHHS MIKpPOOHUX 1 (DITOrOPMOHAIBHUX Ol1O0CTUMYIISTOPIB €
NEPCIIEKTUBHAM ~ €JIEMEHTOM  TEXHOJIOTii BHUPOIIYBaHHS TOpPOXYy IOCIBHOTO.
[TepenmociBHa IHOKYJIAILIS CIPHsiE aKTUBI3allii TPOIIECiB, OB’ I3aHUX 13 GOPMYBaHHSIM
KOPEHEBOI CHCTEMH Ta a30THUM JKUBIICHHSM, TO/I1 SIK T03aKOpEeHeBa (iTOrOpMOHAIbHA
00poOKka Moke MiATpUMYBaTH (Pi310JIOTIYHY aKTHUBHICTH POCIMH y TEHEPAaTUBHUM
nepioa. OTpumaHi pe3yJabTaTh 3aCBIAIYIOTh JOIUIHHICTh TOMAIBIIIOTO JTOCTIKCHHS
iX OKpeMoro Ta KOMIUJIEKCHOTO 3aCTOCYBaHHS 3 ypaxyBaHHSIM PiBHS MiHEPAJIbHOTO
’KUBJICHHS ¥ TIOTOJHUX YMOB BeTeTaIlii.
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CYUYACHI TEXHOJIOT'Ti BUPOILIIYBAHHS NEPIIO COJIOJKOI'O
TA IX BILIUB HA IPOJAYKTUBHICTb KYJIbTYPU

[Mepens comomkuii (Capsicum annuum L.) € KyJIbTyporo, IPOIXYKTHBHICTD SIKOT
3HAYHOI0 MIPOIO 3aJIeKHUTh BIJl YMOB BHUpPOILYBaHHS. {7 OTpUMaHHS CTaOLIBHOIO
BPO’Kal0 BAXXJIMBO MPAaBWIBHO MiaiOpaTu copT abo ridpuj, 3a0e3neYuTH POCIUHU
JOCTAaTHBOIO KITBKICTIO BOJIOTH Ta MOXKMBHUX pedoBHH. CopMmyBaTh ONTHMAIBHY
I'YCTOTY Haca/UKEHHS! Ta BUKOPUCTATH SIKICHUM MOCaAKOBUN maTepiail. JlocmimkeHHs
MOKa3yl0Th, 110 MOEJHAHHA KPAIUIMHHOTO 3pPOLICHHS, MYJIbUyBaHHS, ONTHUMAaJIbHOI
CXEMH PO3MILIEHHS POCIIMH, IKICHO1 po3caau Ta Ju(epeH1H0BaHOTO JKUBIIEHHS MOXKE
CYTT€BO MiIBHUIIYBaTH NPOTyKTUBHICTH KyIbTypu [1-6].

OpHuM 13 pe3yNbTaTUBHUX TEXHOJIOTTYHUX MPUHOMIB € KPAIUIMHHE 3POIIEHHS.
[Tepens comonkuit moTpedye MOCTATHHLOTO 1 PIBHOMIPHOTO 3a0€3MeUeHHsI BOJIOTOIO,
0COOJIMBO B Tepio/1 IBITIHHS Ta (GOPMYBAHHS IOAIB. Y JOCIIHKEHH1, POBEACHOMY B
ymoBax Jlicocreny, BHBYagu pi3HI CHOCOOM 3pPOIICHHS MEPII0. 3a KPAILTHHHOTO
3pOIICHHS Ta MiATPUMAHHS MEePe]] MOJIMBHOT BOJIOTOCTI IpyHTY Ha piBHI 75—-80 1 85-90
% HB maca mmoay 36insmryBanack g0 100 r, a BposkaiHICTh gocsraia 22 1/ra, TOl K
NOPIBHSHO 3 KOHTPOJIbBHMM BapiaHTOM YypOXKalHICTh 3pocTaja Maiike BJBIYI.
OnHovacHO 3MEHIITyBalach 4acTKa BIIXOJAIB Mmicisl ounieHHs 1ioniB [1]. [lepeBara
KPAIIMHHOTO 3POILIEHHS MOJISATa€ HE TUIbKK Y 301JIbILIEHH] KIJIbKOCTI POIYKUIL, a i y
dbopmyBaHHI1 OUIBII SKICHUX TIOMIB.

Cy4dacHUM MOUITOBXOM € MOEJHAHHS KPAINIMHHOTO 3POLIEHHS 3 MYJIbUyBaHHIM
IPDyHTY Ta JudepeHIiioBaHUM KUBJICHHAM. Lle mMiATBEpAKXYIOTh pe3yibTaTH
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nociipkeHb  JlepkaBHOTOo  O10T€XHOJIOTIYHOTO  YHIBEPCUTETY, MPOBEACHUX Y
BUpOOHNYNX yMoBax IlonraBchkoi obiacti. Y HOCHII BUKOPUCTOBYBAIN CTPIYKOBY
CXEMY PO3MIIIEHHS POCIIMH, YOPHY IMOJIETUIICHOBY IUIIBKY (K MYJIb4y), KparIMHHE
3pOIICHHS, @ TAKOK KOMIUIEKC MiHEpaJIbHUX 1 010JIOTTYHUX JOOPHUB Ta Mpemnaparis. 3a
TaKuX YMOB HaWBHWIIYy BpPOXaWHICTh TOBApHUX IUIONIB chopMyBaB ridbpuj AmMapok
F1—-62,3 T/ra, a TOpOAyKTUBHICTh OJHIET pociuHH cTaHoBwia 16374 r. Jlus
MOPIBHSIHHA, MPOAYKTHBHICTH [epkyneca Fi cranoBunma 1466,1 r/pocnuny, a
Cropiarookca Fi— 1497 r/pocnuny [2]. Jdocnia BakIuBUNA THM, HIO BiH TOKa3ye
pE3yNbTaT HE OKPEMOTO MIPUHOMY, a caMe KOMIUIEKCHOT TEXHOJIOT11 BUPOIITYBaHHS.

BaxnuBum QaxTtopom € cxemMa pO3MIIIECHHS POCIUH 1 TYCTOTa HAcaJKEHHS.
Po3zpimkene po3MillieHHs HE J1a€ TOBHICTIO BHUKOPUCTATH IUIONLY >KUBICHHS, a
3arymieHHs MOCUJIIOE KOHKYPEHIII0 MK POCIMHAMHU 32 CBITJIO, BOJY Ta MOXKMBHI
PEYOBHUHHU. Y JOCIIKEHHI Y MaHCHKOTO HAI[IOHAJILHOTO YHIBEPCUTETY CaJIIBHUIITBA 32
BUPOIIYBaHHS copTy AdpojaiTa TOPIBHIOBAIU PI3HI CXeMH mocaaku. Haiipuiry
BPO’KaHICTh OTPUMAHO 3a CTp1ukoBOi cxemu 90+50%20 cm — 30,0 1/ra y cepetHrOMY
3a 2020-2021 pp. 3a mi€i cxemu Takoxk copMyBaiacs HaWOLIbIIA cCepeaHs Maca
wiony — 130,7 r ta 1o 6,8 ToAiB Ha pociuHy. YpoxaitHicTs Oyna Ha 17,6 % BuIor
opiBHSHO 3 KOHTpoJieM 70%20 cM [3]. TakuM 4rHOM, 3MiHA CXEMH PO3MIIIICHHS MOXKE
OyTU JOCHUTH MMPOCTUM CHOCOOOM BIUIMBY Ha MIPOJYKTUBHICTH 0€3 3MIHU COPTY.

SKicTh Ta BIK po3cajJy Ma€ BaroMuil BuB Ha (hopMyBaHHS BpoxKaro. JJist mepifto
1€ OCOOJMBO BAXKJIIMBO, OCKUIBKH KYJbTypa Ma€ TPUBAJIUN NEPIOJ BUPOILYBAHHSA
po3cagHuMm  criocobom. B ymoBax IlpaBobOepexxnoro Jlicocremy VYkpainu
JOCJIIKYBAJIA PO3Caly PI3HOTO BiKY Ta BCTAHOBUJIM, 1110 HAWBUIIUI piBEHb PAHHBOTO
1 3araJpbHOr0 BPOXKaro 3a0e3IeuyBano BUKOPUCTAaHHA po3caau BikoMm 70 ta 60 nmid
3QJIKHO BiJ IOCIKyBaHOTO BapiaHTa [4].

[ame nmocmimkenHs IHcTuTyTy oOBOYiBHMIITBA 1 OamranHunrBa HAAH,
npoBenene B ymoBax JliBoOepesxxHoro Jlicoctemy VYkpaiHu, mokaszano, 10
MaKCHUMaJIbHa TPOJYKTHUBHICTh IUIOAIB 1 HACIHHSA ISl OLIBIIOCTI JOCHIIKYBaHUX
reHOTUITIB (opMyBajach 3a BUKOPHUCTaHHS 65-meHHOI poscanu. [IpoayKTUBHICTH
T10/1B (hi310J10T19HOIT CTUTIIOCTI cTanoBwia 0,34—0,53 Kr/pocnuny 3aJIeKHO Bl COPTY
[5]. OTpuMaHi pe3yabTaTH MOKa3yloTh, IO BIK PO3CaJM HE MOKHA BCTAHOBJIIOBATH
OJIHAKOBHUM JIJI BCIX YMOB — HOTO MOTPiOHO BpaxOBYBAaTH Pa3OM 13 COPTOM 1 30HOIO
BHPOIIYBaHHS.

[Ile oHUM Cy9acHMM HAIPsIMOM y TEXHOJIOTI1 BUPOIITYBAHHS COJIOAKOTO IEPITIO
€ TI03aKOPCHEBE ITIKUBJICHHS Ta BUKOPUCTAHHS PETyJIaTopiB pocty. Ilo3akopenese
M1JKUBIICHHS J1a€ MOXJIMBICTh 3a0e31edyBaTH POCIMHU HEOOXITHUMHU €JIeMEHTaMU
yepe3 JIMCTKOBY MOBEPXHIO Y MEBH1 ()a3u PO3BUTKY.

[To3uTuBHUI BIUIMB TaKOXX BIJ3HAYEHO HAa MIKPOEJIEMEHTHHUH CKJIaJ POCITUH.
Boanodac pesynapTaTd JOCHIDKEHB 13 PETYISITOPAMUA POCTY MOKa3ykTh, IO 1X
3aCTOCYBAaHHS MOXE BIUTMBATH Ha KUIBKICTh IUIOMIB Ta iX CEPEIHIO Macy. 30Kpema, y
nocial 13 coproM AHTeW QoiiapHa 00poOka 6-OeH3MIaMIHOMYPUHOM CIIpHsia
MIBUIIEHHIO MPOTYKTUBHOCTI POCIWH 32 PaxXyHOK 30UIBIIEHHS KUIBKOCTI TIJIOMIB 1
cepeaHbO1 MacHu OJJHOTO oAy [6].
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Okpemo BapTo BIJI3HAYUTH Mia0Ip copTy abo ridpuga BIAMOBIAHO O YMOB
BUpoOITyBaHHsS. HaBiTh 3a 0JHAKOBOi TEXHOJOTIi Pi3HI T'€HOTUIIM MOXYTh 1CTOTHO
BIJIPI3HATHUCS 3a TPOTYKTHUBHICTIO.

VY nocmimxenHi B ymoBax [IpaBoOepexnoro Jlicocrenmy VYkpaiHu copTu
[lonraBcekuit Ta IlioHep  xapakTepu3yBaiucs  KpallUMH  OlOMETPUYHUMHU
MOKa3HUKAMH, TPUBATIIIMM TMEPiOJOM TUIOJOHOIICHHS Ta BUIOIO MPOIYKTUBHICTIO
[7]. CyuyacHa TexHOJOTiSI TOMY MOBHHHA BpaxoBYBaTH HE JIUIIE arpoOTEXHIUHI
MpUIIOMH, a 1 BINOBIAHICTh TEHOTUITY KOHKPETHII IPYHTOBO-KIIMaTUYHIHN 30Hi.

OTxe, MPOAYKTUBHICTh MEPLIO CONOAKOTO (POPMYETHCS 1] BILTMBOM KOMILJIEKCY
TEeXHOJOTIYHUX (akTopiB. HaiOiapIl MEepeKOHNIMBI pe3ynbTaTd OTPUMaHl 3a
BUKOPHUCTAHHS KPAIJIMHHOTO 3pPOIICHHS, ONTHUMAJIBHOI TYCTOTH, CXEMHU PO3MIIIECHHS
POCIIHUH, SIKICHOT pO3ca iy, MyJIbdyBaHHS Ta 30aJJaHCOBAHOIO )KUBJIEHHs. ToMy cyyacHa
TEXHOJIOT1s] BUPOILYBaHHS MEpLI0 Mae OyTH HE HAOOpOM OKpeMHUX MpHUIOMIB, a iX
Y3TO/PKEHOI0 CHUCTEMOI0, SIKa Jla€ 3MOry e(eKTHBHIIIE BUKOPHUCTOBYBATH BOJY,
MO>KMBHI PEUYOBHUHHM Ta MOTEHITa] KOHKPETHOTO COpTy abo riopuaa.
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OCOBJMBOCTI TEXHOJIOI'TI BUPOIIIYBAHHSA
OPT'AHIYHOI'O PIITAKY O3UMOI'O

Pimak o3uMuii — 1€ NEepCHeKTHBHA OJIHHA KYyJIbTypa JJisi OPraHidHOTrO
3emsiepoOcTBa. HaciHHS 1i€i KylIbTypd BUKOPUCTOBYIOTH [IJIi BUPOOHHUIITBA
BHUCOKOSIKICHOT Xap4oBOi 011, TAaKOX IIHUM OUIKOBUM KOPMOM € MOOIYHI MPOAYKTH
nepepooKr — MaKyxa Ta mpoT. Takoxk pirnak Mae BaXJIUBE arpoTEXHIYHE 3HAYCHHS:
3MEHIIIy€ BTPAaTH a30Ty, 3aJMINA€ 3HAYHY KIUIBKICTh OPraHIYHUX PEIITOK, CIpPHUSIE
MOJIIMIIIEHHIO CTPYKTYPHU IPYHTY Ta € TOOPUM MONEPETHUKOM JIJISl 36PHOBUX KYJIBTYD.
BuporntyBatu opraniunuii pirak CKJIaAHIIIe MOPIBHIHO 3 TPATUIIHHOIO TEXHOJIOTIEIO,
HEOOX1JTHO KOHTPOJIIOBaTH Oyp’sHU, IIKIJHUKIB Ta 3a0e3leyyBaTH POCIUHU
MO’KMBHUMH PEUOBHUHAMH O€3 BUKOPUCTAHHS XiMIYHHX 3aco0iB [1].

TexHosoris BHUpPOOHMIITBA OPraHiYHOIO pinaKy IOBHHHA Oa3yBaTHUCs Ha
NpOPUIAKTUYHUX AarpoTeXHIYHUX 3aX0/ax, MPaBUIBLHO PO3pOOJICHIH CIBO3MIHI,
BUKOPUCTaHHI CTIMKHX COpTiB, OOpOOITKY IPYHTY Ta BHUKOPHUCTAaHHI JO3BOJICHHX
OpraHiyHuX JOOpUB 1 O10JIOTTYHHUX 3aCO01B 3aXUCTY.

BaxnuBo npaBuibHO migiOpatu copT a0o TiOpua, peKOMEHJI0BAHO HaJaBaTH
nepeBary copram, abo ridopuaam, siKki paHo LBITYTb, CTIHKI O IIKIJHUKIB, XBOPOO,
BUJISITAHHS Ta OCUTIaHHs. /{7151 CiIBOM BUKOPUCTOBYIOTh HACIHHS BUCOKHX PEMPOTYKITIN
13 smaboparopHoro cxoxicTio He MeHme 90%. He momyckaeTbcsi B OpraHiYHOMY
3emMyIepoOCTBI XIMIYHE MPOTPYIOBAHHS HACIHHS, BUKOPHCTOBYIOTH JIMIIE JO3BOJICHI
010J10T14HI 3aCO0M.

JIJ1st yCHIIIHOTO BUPOIIYBAHHS pillaky HEOOX1THO MPABMWIHHO MMi1iI0paTH MICIIE B
ciBo3miHi. KynpTypa BuMorimBa a0 3a0e3neueHHs: a30TOM, POIOYOCTI Ta CTPYKTYpH
IPYHTY, TOMY ii HEOOXiTHO PO3MIIITyBATH MICHsI MOTIEPEAHNKIB, SKi paHO 3BUTLHSIOTH
mojie 1 3aJMIIAlOTh JOCTATHIO KUTBKICTh TIOXXUBHUX pEuoBHH. Haiikpammmu
NOMepeJTHUKAMU € 3€pPHOBI KOJIOCOBI, 3€pHOOO0OBI KyJIbTYpH, Oaratopiui Ta
oJHOpIuHI 0000Bi1 TpaBu. 3a 45-55 mHIB 10 CiBOM MoJie TMOTPIOHO 3BIILHUTHU Bij
nonepeaHuKa, o0 MPOBECTH AKICHY MIATOTOBKY I'PYHTY Ta 3HUIIUTH Oyp suu. [licns
IIPE/ICTAaBHUKIB POJMHM KAITyCTSIHUX HE PEKOMEHIYEThCSI BUPOIIYBATH Pillak 03UMHA,
OCKIJTbKM BOHM MalOTh CHIJIBHUX IMIKITHUKIB Ta XBOpoO. [ToBepTaT pinak Ha Te came
MicIIe JOLUILHO HE paHilie HiX 4epe3 5-6 pokiB, TaKuil IHTEPBAJ Ja€ 3MOTY 3MEHIITUTH
HaKOTIMYCHHS IITK1THUKIB 1 XBOpoO [6].

OOpo6ITOK TPYHTY MmiJa piNaK O3WMUN TOBMHEH 3a0€3MEUUTH BHUPIBHIHY
MOBEPXHIO MOJIA, ApIOHOTPYIOUKYBAaTy CTPYKTYpy BEPXHBOTO IIapy Ta JOCTaTHE
VIIITbHEHHS TPYHTY Ha TNIMOMHI 3aisranHs HaciHHA. [licns 30upanHs momepeaHuka
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MPOBOMATEH JIYIIEHHS CTEpHI, OpaHKy, KyJbTHUBAIlll0 Ta OopoHyBaHHS. OpraHiuHi
100pHUBa MOXKYTh 3apOOJIATHCS B IPYHT i 4aC OCHOBHOT'O OOPOOITKY.

B opraniunomMy 3eMiepoOCTBI MOTPIOHO MPUIIITUTH YBary KOHTPOJIIO Oyp’ sTHIB 710
ciBobu. Ilicns 30upaHHs TONEpeNHMKA IMOTPIOHO MPOBECTH OJAMH ab0 JBa 3aX0]H
ooporbOu 3 Oyp’sHamu. JJ11 1OTO 3aCTOCOBYIOTH JIYIICHHS, JUCKYBaHHS,
KyJnbTUBallisl Ta OopoHyBaHHS. TakuM 4YWHOM (OPMYEThCS YHUCTE BiAg Oyp sHIB
HACIHHEBE JIOXKE, 1110 € OJIHIEIO 3 IEPEAYMOB OTPUMAaHHS IPYKHIX CXOIIB [5].

Baxx1Boro CKI1a0BOIO0 TEXHOJIOT1i BUPOIYBaHHS € cucTema yaoopeHHs. Pimak
Ma€ BUCOKY MOTpeOy B MOKUBHUX PEUOBUHAX, 0COOIMBO a30Ti. [Ipu iboMy mpuOan3HO
7Bl TPETUHH HEOOXIAHOTO a30Ty POCIWHU BHUKOPHCTOBYIOTH BiJ MOYATKy BECHSIHOI
BereTamii J0 MOYaTKy aKTUBHOTO POCTy MaroHiB. B opraniunomy 3emiiepoOcTBi
JDKepeslaMu a30Ty MOXKYTh OYTH PiIKUI THIH, KOMIIOCT, 610TyMyC Ta 1HIII J03BOJICHI
opraHiydi JaoOpuBa. 3HA4YHY pOJb BIJITpa€ BHECEHHS OPraHIYHUX JIOOpUB ITiJl
nomnepenHuk. CepelHsl peKOMEH/I0BaHAa HOpMa BHECEHHSI KOMITIOCTY cTaHOBUTH 20-30
T/ra [4].

OnTtuManbHUM CTPOKOM CIBOM, 3a JOCTaTHBOI BOJIOTOCTI IPYHTY, € mepiof 3 20
cepras 10 10 BepecHs. [ToTpiOHO, m100 10 HACTaHHS 3UMHU POCIUHU CHOPMYBAIU
100pe pO3BUHEHY KOPEHEBY pO3€TKy 3 8-10 IncTKaMu, KOpEHEBY HMIMUKY JA1aMETPOM
omu3pko 8-10 MM 1 nmoBrui neHTpanbHuUW KopiHb. Hanro panHsa ciBOa Moxe
COPUYMHUTU MEPEPOCTAHHS POCIMH 1 3HMKEHHS 1X 3UMOCTIMKOCTI, TOJl SIK MI3HSA —
dbopmMyBaHHSI CIaOKUX POCJIHH, SIKI HE BCTUTAIOTh MIATOTYBAaTHUCSA JI0 3UMOBOIO
Mepiomy.

[Ticns nosiBu 3-4 cripaBKHIX JIMCTKIB, 32 HEOOX1AHOCTI1, MOKHA TPOBOJUTH OJIUH-
JIBa MDKpPSIHI 00p0oOITKM ab0 BHKOPUCTOBYBATH NPYXUHHY OOpoHY. EdekTuBHUM
CIIOCOOOM 3HUIICHHS MOJIOAMX Oyp’sHIB € KyJIbTHUBAIllSl MUKDSAb CTPLIYaCTUMU
JanamMu, IPOCaITHUMH IIITKaMH Ta 31p4acTUMHU KyJbTUBaTopamu [6].

3HAYHOIO MPOOJIEMOIO TIPU BUPOIIYBAHI OPraHIYHOTO PINaKy O3UMOTO € 3aXHCT
BiJI IIKIAHUKIB. TOMY Ba)KJIMBO JOTPUMYBATUCS TPOPUIAKTUYHUX 3aX0/11B: MPABUIIbHA
CiBO3MiHa, BUOIp CTIMKUX COPTIB Ta ONTHMAaJbHI CTPOKM MOCIBYy. Takoxk moTpiOHO
30epertTi KOpuCcHY eHToModayHy, sika 37aTHa MPUPOIHO PEryJIOBaTH YHCEIbHICTh
OKpeMHUX IIKiIHWKIB. JlOJJaTKOBO B  OpraHiyHOMY BHPOOHHIITBI  MOXYTb
3aCTOCOBYBATHCS  O10JIOT1YHI TpenapaTd, JO03BOJIEHI BIiAMOBIIHO JO BHUMOT
OpraHiyHOTO 3eMJIEpOOCTBa, 30Kpema 3acoO0M Ha OCHOBI MIKpPOOpraHi3MiB a0o
OPOJYKTIB iX KUTTEISITBHOCTI.

He meHm BaxiauBHM € 3amoOiraHHs pO3BUTKY XBOpoO. 3axoau OOpoThOM 3
rpUOKOBUMH 3aXBOPIOBAHHSIMH B OpPTraHIYHIN CUCTEMI BUPOLTYBaHHS OOMEKEH1, TOMY
BaXJIMBA MPO(DUIAKTHKA, MPOCTOPOBA 130JISIisl BIJ 1HIIMX XPECTOLBITUX KYJIBTYD,
JOTPUMAHHS CIBO3MIHM Ta BUKOPHUCTAHHS CTIHKHX O XBOpPOO COPTIB Ta TiOpHIIB.
BoaHodac BaxJIMBUM JOTIOBHEHHSM JO0 NPOMUIAKTHYHUX 3aXOdIB MOXKEe OyTH
3aCTOCYBaHHS JO3BOJICHMX B OpraHiYHOMY BHUPOOHHITBI OlompemaparTiB i3
(GYHTIIUIHOIO €10, 30KpeMa MpenapariB Ha OCHOBI KOPUCHUX MIKpOOpTaHi3MiB [3].

30upatu BpoXkall pimaky O3MMOIO MOXKHA MpSMUM KOMOalHyBaHHSM a0o
PO3AUTEHUM CIIOCOOOM. 3a pO3AUIBHOTO 30MpaHHs piMaK CKOLIYIOTh y BaJKH, KOJH
HACIHHS MOYOpHi€ HamoJoBHHY. OOMOIOUYyBaHHS MPOBOJATH 32 BOJOTOCTI HACIHHSA
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10-12%. BaxxnuBo MiHIMI3yBaTy BTpaTH Mij 4ac OOMOJIOTY, TOMY TE€XHIKa MTOBHMHHA
OyTu mpaBUibHO HajamToBaHa. [1[00 HaciHHS pimaky JOBro 30epirajiocs HOro
BOJIOTICTh Tpeba 3HM3UTU 10 6%, Mo 3a moTpedu 3a0e3medyeThesl T0JATKOBUM
CYIIHHSM [2].

OTxe, 17151 YCHMIIIHOTO BUPOIIYBAHHS PIMaKy 03UMOTO MOTPIOHO JOTPUMYBATUCS
KOMIUIEKCY arpOTeXHIYHHUX 3aX0/IIB, K1 3a0€3MeUyI0Th ONTUMAaJIbHI YMOBU AJISI POCTY
Ta PO3BUTKY PpOCIUH 0€3 BHUKOPUCTaHHS 3a00pOHEHHUX XIMIYHHUX 3acO0iB.
HaliBanuBiliMMyu YMHHUKAMH YCIIXY € MPaBUIBLHO PO3pobJiieHa CiBO3MiHA, BUOIp
a/JIalTOBaHUX COPTIB Ta T1OpHIB, AKICHUI OOpOOITOK IPYHTY, ONTHUMAIbHI CTPOKH
ciBOM, 30ajaHcOBaHE OpraHiyHE >KUBIEHHS, 00poThOa 3 Oyp’sHaMu, MpodiTaKTHKa
XBOPOO 1 MIKITHUKIB Ta CBOEYACHE 30MPaHHS BPOXKAIO.
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BUPOIIYAHHSI CYYACHUX I'BPUAIB KYKYPY 131 3AJIEXKHO BIJ iX

BUKOPUCTAHHA

3anopykor0 JOCATHEHHS BHMCOKOI BpPOKAMHOCTI KYKYpYyA3U € ONTUMajbHUN
nigdip il riOpuIHOrO CKIaxy, sSKUM Mae 0a3yBaTHCS Ha KOHKPETHUX IIUISIX
MIIITPUEMCTBA: BUPOIIYBAHHI Ha TOBApHE 3€PHO, 3ar0TIiBJIl CHJIOCY Y KOPMOBOI 0a3m.
BusHnauanbHUM KpUTEpieM y iboMy mpoiieci Buctynae yucio OAO.

Came 1eil 1HACKC OUKTYE HE JUIIEC MPUIATHI sl KyJIbTUBYBAHHS IPYHTOBO-
KJIIMAaTU4H1 30HH, a i PEKOMEHI0OBaHy TYCTOTY CTOSIHHSI POCIHH [5].
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B arpoxiiMaTHyHMX yMOBax YKpaiHM KyJIbTUBYIOTh TiOpUIM KYKYpyA3u 3
iHgekcom ®AO B mexax 100-600, mo OXOIUTIOE CIEKTp BIJA AyKE€ PaHHIX 0
M13HLOCTUTIINX (POPM.

JI1st iX TIOBHOIIIHHOTO PO3BUTKY CyMa aKTHMBHUX TEMIEpATyp Ma€ CKIIAJIaTh
2100-3000 °C, a TpuBaiticTh Bererailii Bapitoe B aianazoni 70-150 116. Cama s cuctema
knacudikamii DAO 0OazyeTbcsi Ha KOMIUIEKCI KpHUTEpiiB: cyMmi e(eKTHBHUX
TEeMIeparTyp, KIJIbKOCTI JUCTKIB Ha [EHTPaIbHOMY IaroHi, 4aci BiJ] MOSBU CXO/IB JI0
IBITIHHS KIHOYUX CYIIBITb.

Kpim Toro, BpaxoBYIOThCS MOKa3HUKHU BOJIOTOCTI HaciHHA uyepe3 40-60 ai0 micins
MOYaTKy IIBITIHHS, TPUBANICTh Mepioay A0 AocarHeHHs 3epHoM 30% Bojorocti, a
TaKOX 4ac 10 GopMyBaHHs «HOPHOI TOUKW» OLJIi OCHOBU HaciHUHH [3].

HanexHicTe KyKypyI3sHOTO TiOpuja J0 TMEBHOI TPYHH CTUTJIOCTI TICHO
KOPEJIIOE 3 KUIBKICTIO CPOPMOBAHUX HA POCIWHI JHUCTKIB. OCKUIBKH CKOPOCTHUTJI
(GopMu XapakTepu3ylTbCSd CKOPOYEHMM IIEpIOJOM Bererailii, BOHH YTBOPIOIOTH
MEHIIINI JTUCTOBUH anapaT. BiAMoBiAHO, MPOCTEKYETHCS MPAMa 3aKOHOMIPHICTb: 110
HUKIUM € 1HAeKe PAO, To MeHIIa KUIbKICTh JIMCTKIB (DOPMYETHCS Ha TOJIOBHOMY
ctebmi [2].

["'07TOBHUM BUKJIMKOM Y CHUCTEMI >KUBJICHHA KYKYpPYA3U Ha CY4acCHOMY €Talll €
00’exkTHBHA MOTpeda y HAPONIYBaHHI OOCSTIB BHECEHHS MIHEPaJbHUX JOOpUB.
OntumanpHa CcTpaTeriss  ynoOpeHHs Tmependadyae TMOETHAHHS — KOMILIEKCHUX
MIHEpaJIbHUX TYKIB 13 3aCTOCYBAaHHSIM MIKpPO- Ta Makpo010100puB.

[Ipy 1upoMy OajlaHC TMOXHUBHUX €JIEMEHTIB HEOOXITHO PO3pPaxoBYBaTH
1HIUBITyaJIbHO, CIMPAIOYKCh HA arpOXiMiYH1 MOKa3HUKH IPYHTY, BIUIUB MOMEPEIHUKA
B CIBO3MiHI, a TaKOX crienudiuHi 610JI0T1YH1 BUMOTH 00paHoro riopuny [1].

OOuparoun MOCIBHUN Marepiai, CUIbrOCIBUPOOHHWKAM BapTO CIHPATUCH HA
TN KOMILUIEKC XapaKTePUCTUK: MOTEHIIHHY BPOXKaWHICTh, IILOBE MPU3HAYCHHS,
Ipyny CTUIJIOCTI, @ TaKOX TOJIEPAHTHICTh JO0 OIOTUYHUX Ta a0IOTMYHUX CTPECIB.
OpieHTyBaTHCs BUKIIOYHO Ha Moka3HUK DAQO He 3aBkKIU JOIUIBHO, OCKUIBKU Yepes
YHIKaJbHI TE€HETHUYHI BJIACTMBOCTI BIH HE 37aT€H BUYEPIIAHO OXapaKTepU3yBaTu
KOHKpeTHUH riopun [4].

Opientyrounch Ha MbkHapoaHuil ctanaapt @AQO, CiIbrocnBUPOOHUKU 3/1aTHI
MaKCUMaJbHO TOYHO pPO3paxyBaTH IMEpioj BereTauii Ta TapaHTyBaTH BH3PIBaHHS
KynbTypu. Lle poOuth npouec BUOOPY KyKYpyA3SHOIO riOpHia YiTKO CIUIAHOBAHUM
KPOKOM, SIKHW BPaXxOBY€ BC1 KJIIMAaTH4HI PU3UKHU NIEBHOTO PETioHyY [6].

[TincymoByrouM, BapTO 3a3HAYMTH, IO KYKYypyA3a HAJICKHUTHh A0 MPOBIIHUX
CUIbCBKOTOCTIONAPCHKUX ~ KYJIBTYP, BUPOOHUUTBO SIKOi BIAPI3HSIETHCS BUCOKOIO
PECYpCOMICTKICTIO.  YCHIIIHICT,  1i  BUpOINYBaHHS  0a3yeTbCsd Ha  JBOX
dyHIaMEHTAIbHUX UYWHHUKAX: TEHETUYHOMY TMIOTEHIalmi Ti0puaa Ta dYiTKOMY
JOTPUMaHHI TEXHOJIOTIYHOI JUCITATIIIHH.

Jlumie KOMIUIEKCHUM ITiJIX1J BIPOBA/KEHHS HOBITHIX T1OpHIIIB 1HTEHCHBHOTO
TUIy, BUKOPUCTaHHS BHCOKOKJIACHOTO HACIHHEBOTO MaTepiajlly Ta ONTUMIi3allis
KJIACUYHUX arpo3axo/diB BIAKPHUE NUIAX JO JOCSATHEHHS MaKCHUMAaJIbHOI 010JO0TTYHO1
BpPOXKAMHOCTI
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1. Knacudikauis riopuaiB KyKypya3u 3a rpyniaMu CTUIJIOCTI

OpieHTOBHA
Cyma o Cyma .
KUTBKICTh Tpusaiicth
: AKTUBHHX Yucno . ePCKTUBHHUX .
['pyna cruriocti JUCTKIB Ha BETeTAIIIHOTO
TeMITepaTyp, DAO . TeMIiepaTyp, . :
rpa OJTHIH rpan nepiony, JHiB
past POCIIHHI, IIT. '
Hyxe 100- i
PaHHbOCTHI] 2100 149 no 11 750-800 1o 80
Pannpocturmi 2200 159%_ 12-14 850-1000 80-90
CepennbopanHi 2400 22%%_ 15-16 1100 90-100
CepenHbocTuri 2600 %%%_ 17-18 1150 100-115
Cepebonisni 2800 ‘L%%‘ 19-20 1200 115-130
MisrsocTurai p03000 | % 21-23 1300 130-150
Jlyxe mi3HbOCTHTJII >3000 >600 23> >1350 oinbire 150
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CEepBICH, 1110 MiJABUIIYIOTh aJalTUBHICTh MOCIBIB O MOTOAHOT MIHJIUBOCTI Ta JAIOTh
3MOTY palliOHaJbHIIIE BUKOPUCTOBYBAaTU 30BHIIIHI pecypcu [1]. DyHKIIOHANIBHI
03HAaKH KOPHUCHHMX OPTaHi3MiB JIal0Th 3MOTY MEPEHTH BiJ MPOCTOro OOJIIKY BHIIB J0
OI[IHIOBAHHS iXHBOTO BHECKY Yy CTilKicThb arpoekocucteM [2]. CoHeuko
cemukpankoBe Coccinella septempunctata e 3py4HuM iHIUKATOPOM TAKOTO IiIXOIY
3aBJISKH IIUPOKOMY apeainy, eKOJIOT1uHIN MITACTUYHOCTI Ta PEryJspHii MPUCYTHOCTI Y
CLIbCHKOTOCTIOAAPCHKUX JIaHAIIa(Tax MOMIPHOT 30HHU.

VY coeBux arporeHo3ax (yHKIIOHAJIbLHE 3HAYCHHS BUAY BUSBISAETHCS HAa MEXI
«mone — arponagamadgT». Moro HpHCYTHICTH TOB’A3aHA 3 MO3AIUHICTIO Yrimb,
30epeKEHHSIM JIICOCMYT, Y3JiCh, 0araTOpidHUX TPABOCTOIB 1 TMOJIBOBUX MEXK, SKi
3a0e3meuyloTh KOPMOBY 0a3y, CXOBHIIA Ta MiCHS 3WUMiBII. TOMYy MPOTHO3YBaHHS
npUIaTHOCTI cepenoBuina st C. septempunctata gae 3Mory OLIHUTH HE YUCETBHICTh
0e3mocepeiHbo, a MPOCTOPOBI NEPETYMOBU 30€pEKEHH KOPUCHOI eHTOMOGAyHH Ta
CTIMKOCT1 O10THYHHMX B3a€MO/IIH y TTOCIBaX.

Mera JOCHIDKCHHS — OLIIHUTH MOJJIMBI 3MIHM KJIIMATUYHOI TMPHUJIATHOCTI
teputopii [lonraBcekoi obnacti qist C. septempunctata ynpogosx XXI cromiTTs Ta
BU3HAYUTH HACIIAKU IPOrHO30BAHOI TMHAMIKU JUIsl pEryIIOBaIbHUX (QPYHKIINA COEBUX
arpoIeHO31B.

[HpopMaLiitHOIO OCHOBOIO CTajdu TEONpPHUB’S3aHI peecTpaulii BHIY B Mexkax
€pponu. Ilepen MoaeNIOBaHHIM IEPEBIPAIN TAKCOHOMIYHY BIANOBIAHICTH 3aIUCIB,
BUJTy4aliy JTyOJIIKaTH, MOMUIKOBI KOOPJMHATH Ta CIIOCTEPEKEHHS 3 HEBU3HAYEHICTIO
noxkamizauii moHazg 1000 M. HepiBHOMIpHICTH IIIJIBHOCTI peecTpaliiil y pi3HUX KpaiHax
BPaxOBYBAJIM SIK OOMEXEHHS, OCKLJIbKH KOHIIEHTpalllsl TOYOK MOXE BlAOOpakaTu He
JUIIE TPUPOAHY MOLIUPEHICTh, a i p13HY IHTEHCUBHICTh CLIOCTEPEXKEHD 1 U(POBI3aLIii
JAHUX.

Exomoriuauit 6510k oxorutoBaB 19 GiokmimMaTnynux nmokasHukiB WorldClim [4] 1
XapaKTEPUCTUKU BepXHbOro tmapy IpyHTy 0-5 cm 13 Habopy SoilGrids [5].
[ToTeHiiiny MpuAATHICTh CEPEAOBHINA BU3HAUATIU METOJOM MaKCHUMAaJIbHOI €HTPOIi
3a manuMu nipucyTtHocTi [3]. CreHapHi MpoeKIli BUKOHYBaU Jyuisl mepioaiB 2021—
2040, 2041-2060 1 2061-2080 3a Tpaekropismu SSP1-2.6, SSP2-4.5, SSP3-7.0 Ta
SSP5-8.5. Axicte Moneni oriHOBaiIM 3a miornieto i ROC-kpuBoto, a perioHalibHi
MOKa3HUKHU y3araJbHIOBAIIM B MEXaX aJIMIHICTPaTUBHHUX 00J1acTe.

Onepxana Mojenb Maja A00py pospizHioBaibHy 31aTHICTE: AUC cTaHOBUB
0,803. Haiibinbiy ponb y (OpMyBaHHI €KOJIOTIYHOI HIlIl BiJIrpaBalid CEpeaHs
TeMIlepaTypa HalXoJIOAHIIIOr0 KBapTaly, MiHIMajIbHa TeMIlepaTypa HaliX0JIOAHIIIOrO
MICALSI Ta CE30HHICTh Temneparypu. [IpocTtopoBe mommpeHHst BUy, OTKe, OUIbIe
3QJIEKUTh Bl PEKUMY 3UMIBII ¥ aMIUNITYAH PIYHUX KOJMBaHb, HIXK Bl CEpPEeIHbOI
TEeMIIepaTypy BereTamiiHoro mepioay. lle BaxknmuBo s iHTepmpeTarii MaiOyTHIX
3MiH, aJ’K€ TOTETUIIHHS caMe 1o co01 HE rapaHTye MOIMIIEHHS YMOB 32 OJHOYaCHOTO
3pOCTaHHSI KOHTPACTHOCTI CE30HIB.

[pyHTOBI NOKa3HUKHU IisM TEPEBAKHO ONMOCEpeaKoBano. HaamipHa minsHicTs
BEPXHbOTO TOPU30HTY, BHCOKMHA YMICT TIJIMHM Ta KpalHI 3HAU€HHS KHUCJIOTHOCTI
BIJIMOBIAAIM HWKYIM TPOTHO30BaHI MNPUAATHOCTI. Taki 3alleKHOCTI MOXYTb
BioOpakaTd HE IMIIEe BJIACTUBOCTI cyOcTpary, a W 3arajbHy IHTEHCHUBHICTb
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3eMJICKOPUCTYBaHHSI. BoaHouac TmOMipHE 3BOJIOXKEHHS, BIJACYTHICTh (DI3UYHOT
Jerpajiaiii rpyHTy Ta HasgBHICTh CTAOLIbHUX HAIIBOPHUPOIHUX €JIEeMEHTIB (DOPMYIOThH
YMOBH, 3a SKUX MOMYJIAIii KOPUCHUX KOMax 3[aTHI MiATPUMYBATHCS BIIPOJIOBXK
CC30HY.

s [MonTaBchKoi 001aCTl CydyacHMM 1HAEKC MpUaaTHOCTI JopiBHIOBaB 0,50. ¥V
BCIX MalOYyTHIX KOMOIHAIISIX «MEPiof] X CLIEHApPii» MPOTHO3YEThCA MOT0 3MEHIIICHHS
(tabm. 1). Yxe y 2021-2040 pp. mokazauk cranoputume 0,18—0,22, To6T0 Oyne y 2,3—
2,8 pa3u HUKYKM 3a CyyacHE 3Hau€HHS. Y CeperHI CTONITTA Jlama3oH 3BYXKY€ThCS
no 0,11-0,15, a y 2061-2080 pp. ouikyrotbcs 3HaueHHs (0,07-0,16. Haiikpare
30epekeHHs MPHUIATHOCTI HAMIPHUKIHII IPOTHO3HOTO TOPU30HTY BiAmnosinae SSP1-2.6,
toxi sik 3a SSP3-7.0 1 SSP5-8.5 dhopmyeThess HaUTIHOMUH criaj.

Ta6auus 1. llporuos ingexcy npuaaTHocti cepenosuina s Coccinella septempunctata y
IToaTaBchbKiil 00J1acTi

Iepion SSP1-2.6 SSP2-4.5 SSP3-7.0 SSP5-8.5
2021-2040 0,19 0,22 0,22 0,18
2041-2060 0,15 0,13 0,14 0,11
2061-2080 0,16 0,12 0,08 0,07

[Mpumitka. Cy4yacHe 3Ha4deHHs iHAekcy s [lonTaBebkoi oomacti — 0,50.
Jxepeno: chopmMoBaHO aBTOPOM 32 pe3yabTaTaMy MOJICITFOBAHHS.

HaiiGinpmia 3miHa TOPIBHSHO 13 CyYacCHHMM CTaHOM BiIOYBa€ThCS BXKE Y
HanOmpKkyoMy niepiofi. Lle Bkasye He Ha TOCTYIIOBE JIiHIITHE CKOPOYEHHSI, 2 HA paHHIN
nepexiJi 0 HOBOTO, MEHIIT CIPHSTIMBOTO PIBHS, MICHS SIKOTO CIIEHApH1 BIJIMIHHOCTI
nocwioroThea. Y 2041-2060 pp. pi3HUIL MK MaKCHUMaJIbHUM 1 MIHIMaJbHUM
3HaYeHHsAMH cTaHoBUTH 0,04, a Hanpukinmi ctomTTs — 0,09. Orxe, y BigmaiaeHii
MEPCIIEKTUBI TPAEKTOPIsl BUKHUIIB CTAE€ BAXJIMBIIIOK JIJIi PET1IOHAIBHOI MPUAATHOCTI
CepeIoBHUILA.

Bussnena aumHamika HE O3HA4a€ aBTOMATHYHOTO 3HUKHEHHS BHIY. [HIEKC
BII0OpaXka€ MOTEHUIWHY BIAMOBIIHICTh KIIMAaTUYHUX 1 IPYHTOBHX YMOB, TOAl SIK
(akTHYHAa TPHUCYTHICTh 3aJEKUTh BiJ CTPYKTYpU YIiJb, HASBHOCTI JIICOCMYT,
€KOTOHIB, 0araTopiuHOi POCIMHHOCTI Ta NPUAATHUX JUISHOK it 3uMiBii. [IpakTuka
3emiiepoOCTBa, IPYXKHS 70 OlOpI3HOMAHITTS, 3JaTHA MiATPUMYBATH KOPHUCHI TPYIH
HaBiTh y TpaHcopmoBanux naHmamadTtax [6]. Tomy KIIMAaTUYHUNA CUTHAIT CIIA
3ICTaBISATH 3 JIOKAJIBHUM MOHITOPUHTOM 1 BIIOMOCTSIMH TIPO  TE€XHOJIOTIIO
BUPOIIYBaHHS.

Jist JliBobepexuoro JlicocTeny BaXJIMBUM € MIOEHAHHS MPOCTOPOBOI Ta 4ACOBOT
CKJIQJIOBUX CIIOCTEpEX)eHb. Mepexy OOJIKIB AONUUIEHO (OopMyBaTH 3a TpaJi€HTOM
«IEHTP TOJIS — MEXKa TOJIS — JTICOCMYTa, a 00CTEKESHHS MPOBOJUTH HABECHI, Y TIEP10]1
aKTUBHOI BereTalli coi Ta mepen 3uMiBiel0. Taka cxema Ja€ 3MOTY BiJJOKPEMUTH
CE30HHY MIrpamii BiJl JOBMOTPUBAJIOrO0 3HWKEHHS YaCTOTH PEECTpalliif, a TaKoX
OLIIHUTH POJIb HAMIBIPUPOJHUX OCEIHIIL K pe3epBYyapiB 010p13HOMAHITTS.

Y TEXHOJOTIYHOMY acHeKTi AOLUIBHO 30epiraTu Oe3mepepBHICTh 3aXUCHHUX
JICOBUX CMYT, 3aJlMIIaTH CTaOUIbHI MOJIbOBI MEX1 3 PI3HOTPaB’sAM, HE JOIYyCKaTH
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CYLIJIHOTO 3HMINEHHS HELIJTLOBOI POCIMHHOCTI Ta BPaxOBYBaTH CTPOKU aKTHBHOCTI
KOpPHUCHOT eHTOMOdayH! TMiJ Yac TUIAaHyBaHHs TMOJBOBHX oOTepalliid. BimHoBIeHHs
MO3aI4HOCTI  arpojaHamadTy MOXKE YaCTKOBO KOMIICHCYBAaTH  TIOTipIICHHS
KJIIMaTUYHOI TMPUJIATHOCTI, OCKUIBKM 30UIBIIYE JIOCTYIHICTh MIKPOOCENHIN 13
BIJIMIHHUMH TEMIIEpAaTypHUMHU W BOJOTICHUMH YMOBaMH. AJamnTariisi 3axoJiB 3i
30epekeHHsT O1OpI3HOMAHITTS /0 TMPOTHO30BAaHUX KIIMAaTHYHUX 3PYIICHb Mae
3MIMCHIOBATUCS HA PiBHI MO 1 TaHamadTy [7].

JUis  TpakTUYHOTO BUKOPUCTAHHS pE3YNbTATIB MOJEIBbHUNW MPOTHO3  CIIiJT
pO3TSAaTH K OCHOBY PH3HMK-OPIEHTOBAHOTO MOHITOPUHTY. 3a HM3BKUX 1HJIEKCIB
MPUIATHOCTI 3pOCTa€ 3HAUYEHHS MOJBOBOI MEPEBIPKH, OOJIKY MOCTYMHUX CXOBHUIL] 1
OLIIHIOBAaHHS CTaHy JICOCMYT. SIKIIO JIOKadbHI CHOCTEPEKEHHS MiATBEPIKYIOTh
OCJIa0JICHHSI TPEJICTABICHOCTI BUAY, NPIOPUTETOM Ma€ OyTH BIJHOBJICHHS YMOB
ICHYBaHHSI KOMILUIEKCY KOPHUCHOI €HTOMO(ayHH, a HE OpIEHTAIlis JUIIe Ha OJIUH
1HUKaTOPHUM BUJIL.

Jlns TlonraBckkoi 06s1acTi MOJIeb iepedadae iCTOTHE Ocla0aeHHS KIIIMaTHIHOT
npunatHocTi cepenosumna g C. septempunctata ympomosxk XXI cromiTrs.
HaiiGinpmmii mouarkoBuil cmajn ouikyerbes Bxke y 2021-2040 pp., a HaltHWKYI
3HAUEHHS HAIPUKIHII CTOMTTS (OPMYIOThCS 3a CIIEHApiiB BUCOKUX BUKHU/IIB.
30epexxeHHsT  MO3aiyHOCTI  arpojaHAmadTry, HamiBOPUPOJHHUX  OCENHMI 1
CUCTEMAaTUYHOTO MOHITOPHHTY MOKE YaCTKOBO KOMIICHCYBaTH 1€ TpeHA Ta
MIATPUMATH PEryJIOBAIbHUI MOTEHLIA] COEBUX arpOLEHO3IB.
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ACUCTEHT KadeIpHu 3aXUCTy POCIUH

ORCID ID: (0009-0006-8299-6148)
[TonTaBchkuii ep>KaBHUM arpapHUN YHIBEPCUTET
M. [lonraBa

DOI 10.31210/cyaq2026.6
CTIMKICTb IPYHTOBUX EKOCUCTEMHUX (I)YHKIIIﬁ Y IIOCIBAX
COI 3A TIPOTHO30BAHOIO NPUIATHICTIO CEPEJTOBUMIIA JIJIA
APORRECTODEA CALIGINOSA

IpynroBa 6iota (opmye 6ioJOriuHy OCHOBY IPOILECIB, Bil SKHX 3aj€XkKaTh
CTPYKTypa OpHOTO mapy, TpaHchopmallisi POCIMHHUX PEIITOK, JOCTYIHICTh
€JIEMEHTIB KUBJIEHHS Ta BIJHOBJICHHS I'PYHTY IICJs CTPECOBHX BIUIMBIB. Y4acTb
0e3xpebeTHUX y LUX Tpolecax Ia€ MiJCTaBU PO3TISAATH iX SK 1HIUKATOpU
MIATPUMYIOUHX E€KOCHCTEMHHUX CEpBICIB 1 MPOJYKTUBHOIO MOTEHLIANy 3emelb [1].
JlomoBl 4epB’sKKM OCOOJMBO MpUJATHI JUisi Ol101HJMKAIlli, OCKUIbKH MOEIHYIOTh
TpO(p1UHY AKTUBHICTH 13 IEPEMIITYBAHHSAM MIHEPAJIBHOI Ta OPraHIYHOI YACTHH IPYHTY.
3HauY€HHSI TPYHTOBOTO OlOPI3HOMAHITTS BHXOAMTH 32 MEXI OKPEMOi KyIbTypu W
OB’ s13aHe 31 CTIHKICTIO €EKOCHUCTEM Ta SKICTIO cepeaoBuina [2].

Opuuii  gomoBuii  ueps’sik  Aporrectodea caliginosa  HanexuTh 10
HAWUTIOIIUPEHIITUX MPEICTABHUKIB IPYHTOBOI MakpodayHu arpoanamadTiB momMipHOi
30HA. Y Mexax €Bponu BuJ (HoOpMye HIMPOKHI 3axigHOMANCapKTUYHUN apean 1
TPAIISAETHCS HA OPHUX 3EMIIAX, JyKaX Ta B KyIbTYpHHX GioTomax. Moro mpoctopoBy
IIPEICTABIICHICTh JIOIIILHO IHTEPIIPETYBATH HE JIUIIE SIK XapaKTEPUCTHKY OKPEMOi
MOMYJISALIT, @ 1 IK HENPSIMUM MOKa3HUK YMOB Uil 010TypOallii, CTPyKTYpOYTBOPEHHS Ta
MEPETBOPEHHSI OPTaHIYHOT PEUYOBUHH.

Meta gociikeHHST — COIPOTHO3YBaTH MPHUIATHICTH cepenoBuia llonTaBchkoi
obmacti mns A. caliginosa 3a anpTepHAaTUBHUX CIEHApIiB KIiMaTy Ta OI[IHUTH
AMOBIpHY CTIHKICTB OB’ I3aHUX 13 BUJIOM I'PYHTOBHX (DYHKIIIHA Y COEBUX arpoleHO3aX.

JIJisi IpOCTOPOBOIO aHalli3y BUKOPUCTAHO MEpeBipeHi reorpadivyi peectparii
BUY 3 TepuTopii €Bpornu. Bubipky ouuriany BiJl TOBTOPIB, 3aMMKUCIB 13 HEKOPEKTHUMHU
KOOPJIMHATAMH Ta CTIOCTEPEKEHB 13 HEBU3HAYEHICTIO MiciienonoxeHHs monan 1000 m.
[Tin gac iaTepmperallii BpaxoByBaJiv, 10 BHCOKA MIIJIBHICTh 3HAXIAOK y 3axXimaHIN 1
[lenTpanpHiii €BpoIli MOXE YAaCTKOBO BiIOOpa)KaTH BIAMIHHOCTI y JOCTITHHUIIBKIN
aKTUBHOCTI, TOJI SIK OUTBIT po3pikeHi 3anucu y CximHid €Bpori HE 000B’SI3KOBO
CBIT4aTh MPO HU3BKY (PAKTUYHY MOITHUPEHICTh.

o mozemi Brimtouanu 19 3sminaux BIOCLIM 13 na6opy WorldClim [4] 1 ¢i3uxo-
XIMIYH1 XapakTepucTuku mapy IpyHTy 0-5 cm 13 SoilGrids [S]: 00’€eMHY IIUIBHICTB,
IpaHyJIOMETPUYHUN CKJIaJl, KUCIOTHICTb, 3arajJbHUM a30T, YMICT 1 IIUIbHICTh 3aIaciB
opraniydHoro Byrjiemto. IIpuaartHicts MmicuenepeOyBaHb pO3paxoOBYBajld METOIOM
MaKCUMaJIbHOI eHTportii [3]. MaiiOyTHI yMOBH BIATBOpIOBaIM 3a ciieHapismu SSPI-
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2.6, SSP2-4.5, SSP3-7.0 1 SSP5-8.5 niist TphoX ABAAIATUPIYHUX MEP10/1iB. PerioHanbHi
1HJIEKCH BHM3HAYaJIM LUISIXOM MPOCTOPOBOIO y3arajibHEHHS MOJIENbHUX 3HAYEHBb Y
Mexax 00J1acTeu.

[IporHocTruHa sAKIiCTh MoOJEal Oyja JOCTaTHROK I PEriOHAIBHOI
intepnperanii: AUC gopiBHtoBaB 0,796. Cepen kimiMaTH4HMX OOMEKEHb
HAWBaroMilIMMH BUSABHIIMCS TeMIlepaTypa HaMXOJIOAHINIOTO KBapTaly, piuHa
aMILTITy1a TEMIIEPATyp, ONa Iy HAMCYXIIIOro KBapTaly Ta TeMIIepaTypa HalCyXiloro
nepiony. Lle Bkazye Ha moeIHaHY 3aJI€KHICTh BHY BiJl YMOB 3UMIBII 1 30€peKEHHS
BOJIOTH B aKTMBHUU Cce30H. MakcuMaibHa YyTJIMBICTH MOJEINI 32 HU3BKHX IOPOTiB
BIJIMOBIZA€ IIMPOKIN EKOJOTIYHIM TIUIACTUYHOCTI BHUAY, aje HE YCyBa€ BIUIMBY
JIOKAJIBHUX OOMEKEHb.

Kpusi exkosoriyHoi BiAMOBiAI 3aCBIIYWIM IE€peBary MOMIPHUX TeMIEparyp,
BITHOCHO HEBUCOKOi CE30HHOCTI Ta JOCTAaTHHOTO PIBHOMIPHOIO 3BOJIOKECHHS.
ExcTpemanbHl KONMBAaHHS TEMIIEpaTypu W MEpPECUXaHHS BEPXHBOTO TOPU3OHTY
CYIIPOBOJUKYBAJIMCS 3HWXKEHHSIM mnpuaatHocTi. Cepen enadiuHUX XapaKTEPUCTHK
MOMITHUI BHECOK MaJIM YaCTKH TJIUHU, MICKY ¥ MyJTy, a TAKOX MOKa3HUKU OPraHIqHOi
pedoBuHU. HaiicipusTiuBiliuM € 30aJlaHCOBaHUM CTaH OPHOTO INapy: IMOMIpHA
HIUIBHICTh, JOCTaTHSA TpodiuyHa Oasza, HeWTpaisbHa ab0 ClIa0KOKHCIIA peakilis Ta
BIJICYTHICTb P13KOTO €(ILUTY BOJOTH.

3pocTaHHs YacTKM TICKYy a00 TJIMHU CYNPOBOIKYETHCS  3HUKEHHAM
MIPOTHO30BaHOI ~ MPUAATHOCTI  Yepe3  MOPYLIEHHS  CHIBBIAHOIIEHHS  MIX
BOJOYTPUMYBAaHHSIM Ta aepauiero. HeratuBHa BiANOBIAL Ha BHUCOKY O00’€MHY
UIUTBHICTh CBIIYUTH MPO YYTJIMBICTh BHAY [0 YIIIJIBHEHHS, XapaKTEpHOTo MJis
IHTEHCUBHO OOpOOJIOBAaHUX arpoueHo3iB. OTxe, KIIMaTU4YHI (PakTOpy BU3HAYAIOTh
pErioHalIbHY PaMKy MOIIMPEHHS, TOM1 SIK (DakTU4YHA peanizallisi IPYHTOBUX (YHKIIIH
3HaYHOIO MIpPOIO 3aJI€KUTh BlJ] KEPOBAHUX BIACTUBOCTEH BEPXHHOI'O TOPU30HTY.

CyuacHuii iHmekc npumatHocTi s IlonraBchkoi oGmacti cranosus 0,70. A.
caliginosa nemMoHCTpye CTaOUIBHO TMO3UTHBHY pPEakIlil0 B YCIX MPOrHO3HUX
koMOiHarax (tadu. 1). ¥V 2021-2040 pp. inaexc 3poctae go 0,72-0,76, y 2041-2060
pp. 30epiraerbcs B mexax 0,74—0,77, a Hanpukiaii nepioay cranoButh 0,73-0,77.
BiamiHHOCTI MK CIEHapisiMd HEBEJMKI, IO CBIAYUTH MPO HIUPOKY KIIMATHUHY
TOJICPAHTHICTh BUJly Ha PETIOHAIBHOMY PIBHI.

Ta6auus 1. lporuos ingexcy npuaaTHocti cepenouina ajasi Aporrectodea caliginosa 'y
HoaraBebKiid odJ1acTi

Iepiox SSP1-2.6 SSP2-4.5 SSP3-7.0 SSP5-8.5
2021-2040 0,75 0,72 0,74 0,76
2041-2060 0,75 0,75 0,77 0,74
2061-2080 0,75 0,77 0,73 0,74

[pumitka. Cy4acHe 3HaueHHs iHaekcy mjs [loaraBebkoi oomacti — 0,70.
Jxepeno: chopMOBaHO aBTOPOM 3a PE3YIIbTATaAMU MOJICITFOBAHHS.

VY HaOMMXK4IOMYy Tepioal MPUPICT BIIHOCHO CYyYaCHOTO 3HAYEHHS CTAHOBHTH
0,02-0,06, y cepenuni cromitta — 0,04-0,07, a y 2061-2080 pp. — 0,03-0,07.
Mixcuenapauit po3max He nepesuiye 0,04, Tomy nporuo3 aiist [lonraBcekoi 061acTi
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XapaKTepU3y€eThCs OUIBIIOI YaCOBOI CTA0LIbHICTIO, HIXK 3aJI€KHICTIO B1JI KOHKPETHOT
Tpaektopii BukuaiB. HaBiTe 3a SSP3-7.0 Ta SSP5-8.5 HanpukiHii CTOMITTSA 1HIEKC
3QJIMIIAETHCS BUILLUM 33 CY4aCHUH PiBEHb.

Ha mmpiomy npoctopoBoMy piBHI 32 BUCOKMX BUKHUIB MOXKJIMBE CKOPOYCHHS
NpUAaTHUX TEpUTOpid Ha miBAHI €Bporu, oaHak s JliBoOoepexHoro Jlicoctemy
MIPOTHO3 3AJUIIAETHCS CTAOTEHUM.

Bucoke mporao3oBaHe 3HAYCHHS HE € MPSMOIO OIIHKOI0 YHCETBLHOCTI MOITYJISIIII.
KrniMaTtuuHa mpUAaTHICT CTBOPIOE JIMILE TMOTEHIINHY IMEepeAyMOBY, a pealizailis
IPyHTOBUX (YHKIINA 3aJ€KUTh BiJl cocoOy OOpOOITKY, YIIUIBHEHHS TEXHIKOIO,
KUTBKOCTI POCIIMHHUX PEIITOK, YMICTY OPTaHIqHOi peUOBUHU Ta (DaKTHYHOTO BOJHOTO
pexumy. EkcTpemanbHi MOTo H1 SBUIIA 3AaTHI MIBUIKO 3MIHIOBATH BOJIOTICTH 1 IKICTh
IpyHTOBOrO cepenoBuuia [6]. Tomy mO3UTHBHUN perioHaNbHUNA MPOTHO3 HE CKACOBYE
noTpeOU KOHTPOJIIOBATH CTaH OPHOTO 1apy 0e3mocepeHbo Yy MOJi.

Jiist 30epekeHHs MATPUMYIOUUX (DYHKIIHM y MMOCciBax coi JOLLUIBHO MOEAHYBATH
MIHIMI3aIll}0 MEXaHIYHOTO0 TOPYIICHHS 3 PIBHOMIPHUM MOBEPHEHHSM POCIMHHUX
PEIITOK, YHUKATU POOOTH BAXKKOI TEXHIKM 3a HAJMIPHOI BOJIOTOCTi, MiATPUMYBATH
MYJIbYyBaJIbHUN OKPUB 1 YEPTYBATH KYJIBTYPH 3 PI3HOIO apXITEKTOHIKOIO KOPEHEBHUX
cucteM. Taki 3aX0Ju CpsIMOBaHI HE Ha 30UIbIIEHHS OJHOTO BUJY, & Ha CTBOPEHHS
YMOB U1 (DYHKIIIOHAJIBHO PI3HOMaHITHOT IPYHTOBOI O10TH.

Ha MOHITOpHMHroBUX AUISTHKaX MOIIILHO OJHOYACHO BU3HAYATH YHUCEILHICTD
JOIIOBUX YEpPB’sIKIiB, 00’€MHY IIUIBHICTh, BOJIOTICTh, KHCJIOTHICTh 1 3amacu
opraniuHoro Byrieito. CrniibHUM aHami3 010JI0TTYHUX Ta eAadiuHUX MOKA3HUKIB A€
3MOTY BIIPI3HUTU KJIIMAaTUYHUM BIUIUB BiJ] TEXHOJIOTYHOTO W CBOEYACHO BUSIBUTH
nerpaganito cTpykrypu. IloBropenHst oOmikiB y pi3H1 (a3 Bererauii coi 3MEHIIye
PU3HUK TOMMWJIKOBOI OIIIHKH, MOB’S3aHOI 13 CE30HHUM IEPEMIIIEHHSIM OPTaHi3MIB Y
MO TOPU3OHTH.

[IpakTuuHe 3HAa4YEHHSA OJIEPKAHOTO TMPOTHO3Y TOJIArae B OOIPYHTYBaHHI
IPYHTO3aXMCHOTO YIpaBliHHA. Bucoka moOTeHIIiHA TPHUAATHICTh CEPEAOBHINA
CTBOPIOE TIEPENYMOBH JJIsl IATPUMaHHS O10TypOarlii Ta CTPYKTYpOYTBOPEHHS, TIPOTE
Il TIepeBard peayi3yrThCsl JUIIE 3a 30€peKEHHSI MOPOBOTO MPOCTOPY, OPraHIYHOI
PEYOBHUHHM 1 BOJHOTO PEKUMY. TOMY MOJAEIBbHHM 1HIEKC JAOIIBHO BUKOPUCTOBYBATU
pa3oM 13 MOJIbOBUMHM MOKa3HUKAMU SIK YACTUHY CUCTEMHU OLIHIOBAHHS CTIMKOCTI
TEXHOJIOT1i BUPOIILyBaHHS COI.

ITonTaBchbka 00J1acTh 3a BCIMa PO3MVISIHYTHUMH CIIEHApIAMH 30epira€ BHCOKY
NOTeHIHY mpuaatHicTh 1 A. caliginosa. Lie cTBoproe cripusTIINBI epeyMOBH JUIs
O1oTypOaliii, CTpyKTYpOYTBOPEHHS i TpaHcopMallii OpraHiYHOI PEUOBUHU Y COEBHUX
arponeHo3ax. PeanbHa cTiiikicTh HMX (YHKLIN 3a1exaTuMe BiJ TOro, HACKUIbKU
TEXHOJIOT1s] BUPOIIYBaHHS 3amo0iraTUMe YIIUIbHEHHIO, NEPECUXaHHIO BEPXHBOTO
apy Ta BTpaTaMm OpTaHidHOI PEUOBHHU.
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BIIJIUB ITIO3AKOPEHEBOTI'O INIJIZKUBJIEHHS HA ®OPMYBAHHS
MPOAYKTUBHOI'O NOTEHIIAJY I'IBPUAIB COHALLIHUKA
OpHuM 13 KITIOYOBUX 3aBJIaHbh CY4aCHOTO arpapHOTO CEKTOPY € BU3HAUCHHS

e(DeKTUBHUX MIAXOAIB JJIsI MIJABUIIECHHS BPOXKAWHOCTI Ta TMOKpPAIICHHS SKOCTI
MPOJYKIi COHSIIIHUKY. BUpIMIEHHAS SKOTO MOXIHWBE IUIIXOM 3aCTOCYBaHHS
MM03aKOPEHEBOTO IT/DKUBIICHHS MIKPOCIEMEHTAMH Ta CTUMYJISITOPAMH POCTY, IO 3a
HECTIPUSATIMBUX YMOB CHpHUS€ 3a0€3MEUCHHIO POCIMH €JIEMEHTAMHU JKUBJICHHS.
[TornmrHaHHS €IEMEHTIB XUBJICHHS 4Yepe3 JUCTKOBHH amapaT 3HAYHO IBHIIIC Ta
e(eKTUBHIIIE, HIXK 3 TPYHTY, 10 Cpusie€ 301JIbIIIEHHIO TUIOII JIMCTKOBOI MOBEPXHI Ta
MIJBUIILYE CTIUKICT A0 cTpecoBuX (pakTopis [1].

[To3akopeHeBe MIIKUBICHHS CYTTE€BO IIJBUIIYE BpPOXKAWHICTh Ta SKICTb
HACIHHS COHAIIHUKY, OTIEPATUBHO 3a0€3MeUyr0un POCIMHN HEOOXITHUMHU Makpo- Ta
MIKpOEJIEMEHTaMH1 y KpUTHYHI (pa3u pocTy.

OcHogHi ehexmu n03aKOpeHeso20 NIOHCUBTICHHS]

. OnTuMizalliss KUBJICHHS - COHSIIHUK TOCTpPO pearye Ha aedimut
MIKpoeJieMeHTiB (0opa, IIMHKY, MOJIIOJIEHY), SIKi BaXKKO 3aCBOIOIOTHCS JIMILIE 4Yepes
KOPEHEBY CHCTEMY 3a HECTIPUSATINBUX TTOTOJHUX YMOB.

. 30UTbLIEHHST ~ BPOKaWHOCTI -  3aCTOCYBAaHHS  CIELiaJli30BaHUX
MIKpOAOOpHUB (Hampukiad, y ¢a3u BiJ 2—3 map JUCTKIB 10 OyTOHI3allli) CTUMYIIOE
(oTOCHHTE3 1 pO3BUTOK JINCTOBOT MOBEPXHi [2].

. [TokparteHHs SIKOCT1 HACIHHS - MKUBJICHHS KapOaMiJioM, T'yMaTaMH 41
KOMILUIEKCOM MIKpOEJIEMEHTIB MiABUIIYyE BMICT ojiii B HaciHHi Ha 1,2-24 % Ta
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3araJbHMI BHXiJ 0l 3 rekrapa [1, 2]

. 3HATTSA CTPECy - PETyJIsTOPU POCTY Ta aHTUCTPECAHTH JIOTIOMAararoTh
riopuaam eeKTUBHIIIEC aAanTyBaTHCS JI0 TOCYXH Ta MEperajiiB TeMIIepaTyp.

Bax1uBOO YMOBOIO /ISl TABUIICHHS YPOXAHHOCTI CiIbCHKOTOCTIOAAPCHKIX
KyJIbTYyp, 30KpeMa 1 COHSIIHWKA, € CTHMYJSIIS POCTYy 1 PO3BUTKY PpOCIWH
BIJIMOBIAHUMH TIpernapaTamu [3].

Bukopucranns OionpemnapariB aiisi 00poOKH HACIHHSI COHSAIIHUKY HE BUMAarae
3HaYHUX BUTpAT y TOPIBHSIHHI 13 OOpPOOKOIO POCIAMH 1 MNpPU I[OMY JIO3BOJISE
3a0e3neynTd (PyHTIIUIHY 10, MiABHINEHHS BPOKAMHOCTI 1 3a0e3neuye HallekKHY
SKICTh TIPOTYKITi{

B Tabmmmi 1 BuB4Yanmcs Tpu riOpUIn COHAIIHUKY - Apkona, I pighon, Ilecac Ta
OIlIHIOBAJIacA Jisl TphOX OlompenapaTiB (Azomogim, Mikogpeno, bionopma Azom) 'y
MOPIBHSIHHI 3 KOHTpOJIeM (BapiaHT 6€3 00poOKH).

3acTocyBaHHS BCIX JIOCHIIKYBAaHUX CTUMYJIATOPIB POCTY 3a0€3MEUUIIO CYTTERY
Ta MAaTEMATUYHO 3aKOHOMIPHY IPUOABKY BPOKAUHOCTI JIs BCIX TPHOX T'1OPHUJIIB.

Tabnuys 1

BmuiuB cTUMYJISITOPIB POCTY HA YPOsKAMHICTD riOpHAiB COHSAIIHNKA 32 POKH

AOCTIKEHb

: Crumynaropu

[Mo6pun pocty 2025 p. 2026 p. cepenHe
KOHTPOJIb 2,03 2,41 2,22

Aporia A3zotodir 3,01 3,23 3,12
Mikodpenn 3,15 3,40 3,27
bionopma Aszot | 3,24 3,48 3,36
KOHTPOJIb 2,12 2,51 2,31

Tpidor A3zotodir 3,09 3,33 3,21
Mikodpenn 3,12 3,28 3,20
bionopma Aszor | 3,21 3,49 3,35
KOHTPOJIb 2,16 2,36 2,26

Merac A3zotodir 3,11 3,37 3,24
Mikodpenn 3,21 3,45 3,33
bionopma Azor | 3,23 3,51 3,37

. be3 3actocyBanHs mnpenapariB (KOHTPOJb) CEPEIHs BPOKAWHICTD

riopuaiB Oyna HU3BKOIO 1 KoiuBanacs B Mexax 2,22-2.31 T/ra. BnpoBamkeHHs
010CTUMYIISTOPIB TO3BOIWIIO MIHATH CEPEAHIO BPOXKaHICTh MOHa A piBens 3,10-3,37
T/Ta.

3a cepenniMu gaHumu bioHopma A30T - NPOJEMOHCTPYBaB HaWKpamiui
pesynbTaT Ha Bcix TiOpumax. CepenmHs BpokaiHIicTh ckiama 3,35-3,37 T/ra,
3a0€3MeUnBIIM MaKCUMAJIBHUM TPUPICT BIAHOCHO KOHTpoiito (mo +1,14 T/ra mus
riopuna Aprona).

MikodpeHnn - mociB aApyre Micle 3a €PEeKTUBHICTIO 3 MOKAa3HUKAMU CEPEIHBOI
BpokaitHocTi 3,20-3,33 1/ra. [Ipote Ha ridpuai I pighon 1ieit mpenapat CIipaloBaB Ha
piBHI a0o0 nemo ripiie 3a Azomogim. A30To]iIT - MOKa3aB CTA0ITLHUN MO3UTUBHUN
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edexT 13 cepeaHbOor BpoxkailHicTio 3,12-3,24 T/ra, aje 3arajoM TOCTYHHUBCS
npenapary bionopma Azom.

VYpoxkaitHicTh COHSIIIHUKY y 2026 porii Oyia Buiorw, Hixk y 2025 porti i Beix
0e3 BUHATKY BapiaHTiB gociiay. Lle miarBepkye, mo kiaiMaTuddl yMoBH 2025 poky
(1K 3a3HaAYaJocs paHilie, 4Yepe3 MNocyxy) OyiaM KPUTUYHIIIMMH Ta CHJIBHIIIE
JTIMITYBaJIM MOTEHIIaT KyJIbTypU. BaXkanBo, 10 CTUMYIIATOPU POCTY CHPAIIOBAIIN SIK
AHTUCTPECAHTH, 31JIaJIUBIIN HETATUBHUI BILUTMB BayKKoro 2025 poky Ta 3a0e31eunBIIn
BHCOKY BPO>KaifHICTh HaBITh 32 HECTIPUATINBUX YMOB.

[lerac BusiBUBCS HANMpPOAYKTHUBHIMIUM TriOpugoM y nocaiai. Ha BapianTi
3 bionopma Azom y 2026 portii BiH gocar Makcumymy - 3,51 T/ra (cepeaHe 3HaAYCHHS
- 3,37 1/ra).

ApkoHa MaB HaWHIKYMN MOKa3HUK Ha KoHTpom (2,22 T1/ra), ame Ha ¢oHi
bionopma A3om nokaszaB cepefHiit pe3ynbrar 3,36 1/Ta.

['pidoH nmokazaB BUCOKY CTaOUIbHICTh Ta HAWKpAIUil TPUPOAHUI TOTEeHITian 03
noOpuB (koHTposib - 2,31 T/Ta), a mMpu 3acTtocyBaHH1 bioHopma A3om BUNIIOB Ha
piBenb 3,35 T/ra.

Tabnuys 2
IlpupicT Bpo:xaiiHOCTI 10 riopuaax
Cepenns AOcoroTHHUI BinnocHuit

I'opug Crumynsropy BPOKaWHICTh, | IPUPICT 1o | mpupicT hi(o
pocty T/Ta KOHTPOJIIO, T/Ta KOHTPOJIIO0, %
KOHTPOJIb 2,22 - -

Aporia A3zortodir 3,12 +0,90 +40,5%
Mikodpenn 3,27 +1,05 +47,3%
bionopma A3sor | 3,36 +1,14 +51,4%
KOHTPOJIb 2,31 - -

Tpidor A3zotodir 3,21 +0,90 +39,0%
Mikodpenn 3,20 +0,89 +38,5%
bionopma A3sor | 3,35 +1,04 +45,0%
KOHTPOJIb 2,26 - -

Merac A3zotodir 3,24 +0,98 +43,4%
Mikodpen 3,33 +1,07 +47,3%
bionopma A3or | 3,37 +1,11 +49,1%

HaiiGinpmr epekTUBHUM TEXHOJOTIYHUM pileHHsM Juisi yMoB [lonTaBcbkoi
00JacTi cepen JoCIiKyBaHUX BapiaHTIB € BUpoOITyBaHHs T10puaa [lerac abo Apkona
13 000B&apos;A3KOBUM TMO03aKOPEHEBUM BHECEHHIM cTUMYyIsTopa bionopma A30T, 1110
rapantye 30UTbIIIEHHS BpoxkaiHOCTI Ha piBHI 49-51% mopiBHSIHO 3 0a30BOIO
TEXHOJIOT1€10 0€3 CTUMYJISITOPIB.
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OBIPYHTYBAHHS EOEKTUBHOCTI ®OJIIAPHOI'O BHECEHHSI
PEI'YJISITOPIB POCTY HA IIOCIBAX BYPSAKIB IYKPOBUX

BuponiyBanHs OypsiKiB LYKpOBUX B YKpaiHI ICTOPUYHO TIOCIIA€ OJHE 3
MPIOPUTETHUX MICLB Y CTPYKTYP1 CLIILCHKOIOCTIOIapChKOro BUpoOHuuTBa [2]. [Tonpu
CKJIQJHICTh TEXHOJOTIYHOTO IMKIY Ta 3HA4Hy MaTeplalbHO-€HEPrOEMHICTb, LIS
KyJIbTypa BIPOJOBK TPUBAJIOTO Yacy CIAyryBajia 0a3ucoM il miABUILEHHS (axoBoi
MaicTepHoCcTl (DaxiBIiB-arpoHOMIB [1], a piBeHb PO3BUTKY OYpSKOIYKPOBOI Tay3i
BUCTYIIaB KJIFOYOBHUM 1HAMKATOPOM CTaHy €KOHOMIKH arporpo10BOJIbYOr0 KOMIUIEKCY
[6].

CydacHa BIMCHKOBO-TIOJITUYHA CHTYyallid 3yYMOBHWJIA CYTTEBI TpaHcdopmarlrii
(GYHKIIOHYBaHHS arpapHoro puHkKy. KynbTypu, sKi y JOBOEHHMHA TEpiof
3a0e3mnevyBajii OCHOBHI (D IHAHCOBI HAJIXOIKEHHS arpoITiAMPUEMCTB, CYTTEBO 3HU3UIIH
piBeHb peHtabenbHOCTI [4]. Haromicte BupoiryBaHHs OypsiKiB  ITyKPOBHX
IPOJEMOHCTPYBAJIO BHILY €KOHOMIYHY €(EKTUBHICTh MOPIBHAHO 3 OLIBUIICTIO
3epHOBHUX Ta OMIHMHUX KYJIbTYp [S]. 30kpema, y 2024 polti ciocTepirajiocs: po3UIMpeHHs
MOCIBHUX IUIONT OYPsIKiB IIYKpoBUX Ha 6,7%. He3Bakaroun Ha MeBHE iX CKOPOUCHHS y
2026 pori, maHa TEHACHIlIS BHUSBHUJIACS MEHII BUPAXXEHOIO TMOPIBHSIHO 3 1HIIUMHU
CUIBCBKOTOCTIONAPCHbKUMHU  KyJIbTypamu. [lompu 3pocTaHHs BapTOCTI MIHEpaIbHHUX
nobpuB, 3aco0iB 3axucty pociuH (33P), HaciHHeBOro martepiajqy Ta NaJIUBHO-
MaCTUJILHUX MaTepiajiiB, BUPOUTyBaHHS OypsKiB IIyKpOBUX 30epirac BUCOKHI PiBEHb
penTabenbHOCTI [4].

CpOrofiHi TEXHOJIOTisI BUPOIIYBaHHS OYpSAKIB LIYKPOBHX € BHUCOKOIHTEHCHUBHHM
IHHOBAIIITHUM TPOIIECOM, IO CHHPAETHCS HA 3A00yTKH HAyKOBO-TEXHIYHOTO
nporpecy [3]. Skmo panime 3acTOCyBaHHS PEryJIATOPIB POCTYy  POCIHUH
MO3UIIIOHYBAIOCS K €KCIIEPUMEHTATBHIHM €JIEMEHT TEXHOJIOT11, TO HUHI IIeH arpo3axij
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€ HeB11&AapOoS;EMHOIO CKJIaJ0BOK0 BUPOOHWYOTO IUKIY B OIBIIIOCTI BEIMKOTOBAPHUX
arporianpueMcTs [5].

He3Baxaroun Ha IIUPOKUN ACOPTUMEHT 3apPEECTPOBAHUX PICTCTUMYIIOIOUUX
mpemnapaTiB, peakilis CcydJacHUX TiOpuaiB OypsKiB IYKPOBUX Ha iX QoapHe
3aCTOCYBaHHS 3aJIMIIAETHCS HEIOCTATHHRO BHUBYEHOIO. Y 3B'A3KY 3 LIUM YHPOIOBXK
20252026 pp. Ha 0a3l CUIBCHKOTOCIOAAPCHKOTO MiANpHeMcTBa KpeMeHUyIbKOTO
palioHy OyJ0 TPOBEIEHO TIOJbOBI JOCHIIKEHHS 3 BHUBYCHHS OCOOJIMBOCTEH
dbopMyBaHHS TPOAYKIIIHHOTO MOTECHITIATY Ta TEXHOJOTIYHUX SIKOCTEH KOPEHETUIOAIB
OypsIKIB IIyKPOBHX 3a I03aKOPEHEBOIO BHECEHHS PETyNATOpiB pocTy CTiMyseur,
Bbpinon Ta Tekamin Makc.

JlocmimKyBaHi pernmapaTi BHOCHIIMCS B PEKOMEHJOBAHUX J103aX Mepe]] TOYaTKOM
a3y 3MUKAHHS JIUCTKIB Y MIKPAISX.

3a pesynbTaTaMu HaIIMX JOCHIIKEHb YCTAHOBJIEHO TO3UTUBHUN BILUIUB
¢ o1iapHOTO 3aCTOCYBAaHHS BIJIMIOBITHUX PETYNIATOPIB POCTY Ha AMHAMIKY (POpMyBaHHS
ACUMUTSILIIAHOT TTIOBEPXHI POCIHH. ICHY€E "iTKa KOpesiiiiiHa 3aJeKHICTh MIXK TIJIOIIECIO
JUCTKOBOTO amapaTry Ha MOYaTKOBHMX 1 CEpEMHHUX €Talax BereTallii Ta KiHIEBOIO
POJYKTUBHICTIO KYJIbTYpPH, IO 3YMOBJIEHO I1HTEHCUBHICTIO (DOTOCHHTETUYHOI
JUSTBHOCT1 Ta CUHTE30M ITACTUYHUX PEYOBHH, 30KpEeMa IIyKpPO3H.

Cnin 3a3Ha4MTH, O HAa €(PEKTUBHICTD Ali JOCIIHKYBAaHUX MpEnapaTiB CyTTEBO
BIUTMBAJIM T1IAPOTEPMIYHI YMOBHU BETre€TalliHUX MEPIOIIB.

VYV 2026 poui CHOpUATIMBI MOTOJHI yYMOBHM CIPUSJIM AKTUBHOMY PO3BHUTKY
JIMCTKOBOTO amapary, 1110 3a0€3MeYuI0 BUILll TOKa3HUKH IO JIUCTKOBUX TIACTUHOK
MopiBHAHO 3 2025 pokom.

VY 2025 poui OCHOBHMMH JIMITYIOUMMH YMHHUKAMU PO3BUTKY ACHUMUISILIIITHOL
MOBEPXHI BUSBHINCA €KCTPEMATBHO BUCOKI CEPEIHBOI000B1 TEMIIEpaTypH MOBITPS Y
MO€THAHHI 3 1ePiITOM aTMOC(hEpPHUX OMAIB Y JIITHHO-OCIHHIN TIEPIO/I.

AHaJ3 cepeHbOABOPIYHUX JaHUX MIATBEPAUB 3arajbHy MO3UTHBHY JTHHAMIKY
PO3BUTKY JIUCTKOBOI MOBEPXHI ITiJi BIUIMBOM PETYJSATOPIB pocTy. Byke Ha 15-i neHn
micys mo3akopeHeBoi 00poOku npemaparamu Ctimynent, bpinon ta Texkamin Makc
CIOCTepiraiaocs BiporiHe 301UIbIICHHS ACUMUISIIIIHOT TUTOIII.

MakcumanbHl 3HA4YEHHS JAHOTO TMOKa3HWKAa 3a(iKCOBAaHO Ha BaplaHTl 13
3aCTOCYBaHHSAM peryisitopa pocty Crimynedt — 4046 cm?/pociuHy, 10 CYTTEBO
NepeBUIyBaJI0 KOHTpoib (3424 cm?/pocnuny). Ha BapiaHTi 3 BUKOPUCTaHHSIM
npenapaty bpinoH miomia JUCTKIB cTaHoBWia 3786 cm?/pociuHy, TOAI SK 3a il
npenapary Texamin Makc — 3729 cm?/pocnuny.

Ha momeHT 30upaHHsi Bpokaro (TpeTiid cTpoK OOJIIKY) BCTAHOBJICHA TEHICHIIS
30eperiacs, He3BaKalOUW Ha TPUPOTHE 3MEHIICHHS IO JINCTKOBOTO armapary.
HaiiBummii moka3HUK 3apeecTpoBaHo 3a BHeceHHs Crimynedty (1754 cowm?),
HaWHWKYINI — Ha KOHTpodi (1361 cm?).

3a 3actocyBanHs bpinony Tta Tekamin Makcy muioma JMCTKIB CTaHOBUJIA
BimoBiHO 1686 Ta 1572 cM?.

OO0k ypO’KaHOCTI TIATBEPANB BUCOKY €(PEKTUBHICTH (osiapHOi 0OpoOKH
PICTPEryJIOI0YUMU TIpernapaTaMu. Y CepeIHbOMY 3a JABa POKH JAOCTIIKEHb HaWBUIILY
YpOKaiHICTh KOPEHEIJIOAIB OTPUMAHO Ha BapiaHTI 3 BHECEHHSIM PEryJsITOpa POCTY
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Crimyneuit — 57,2 T/ra, mo Ha 10,9 T/ra mepeBulllye KOHTPOJIbHUIN BapiaHT. 3a
3acTocyBaHHs Tmpernapaty bpinon (Hopma BHeceHHs 0,75 n/ra) cepemHs aBopidHa
ypoxkaiiHICTh cTaHoBWJIa 53,7 T/ra, a 3a MO3aKOPEHEBOr0 OOpPOOJICHHS IMpenapaToM
Texamin Makc (1,0 a/ra) — 51,5 1/ra.

3acTocyBaHHA JOCIHIKYBAaHUX CTUMYJISITOPIB POCTY TaKOX IMO3UTUBHO
MO3HAYMUIIOCA Ha MPOIlecax IyKPOHAKOMUYEHHsS. BMICT 1ykpo3u B KOpEHEIUIoaax Ha
JOCTITHUX BapiaHTax BapioBaB y Mmexax 18,6-19,0%, Tomi Sk Ha KOHTPOJI IIEH
MMOKa3HUK cTaHoBUB 17,4%.

BinmoBigHO, 3pOCTaHHs MOKAa3HUKIB YPOXKAMHOCTI Ta IyKPUCTOCTI 3a0€3MEeUHIIO
M1BUIICHHS PO3PaXyHKOBOTO BUXOY IIYKPY 3 OJMHHIII TUIOII1 — OCHOBHOTO KPUTEPIIO
e(eKTUBHOCTI OypSKOIYKPOBOTO BUPOOHHUIITBA. 32 POKH MPOBEACHHS CKCIIEPUMEHTY
MakcumanbHui 30ip mykpy (10,9 1/ra) 3a0e3neunsio osiapHe BHECEHHS peryisTopa
pocty CTiMyJeHT.

Takum YMHOM, MO3aKOPEHEBE 3aCTOCYBaHHS PEryiaTopiB pocTy CTiMyneurT,
bpinon ta Tekamin Makc y mociBax OypsIKiB IIyKPOBHUX € BHUCOKOE()EKTHBHUM
arponpunOMOM.

3aBASKA  €K30TeHHIM  CTUMYISIT  (Pi31070ro-010XiMIYHUX  MPOIECIB  Ta
(dbepMEeHTATUBHOT AKTUBHOCT] POCIHMH JIOCSTAETHCS CYTTEBE MIABUIIICHHS YPOKaHOCTI
KOPEHEIUIONIB 1 MOKpAIIEHHS IX TEXHOJOTIYHUX SIKOCTEH 3a BIJHOCHO HHU3BKHUX
BUpOOHMUYMX 3aTpar. HaiiBummii npoaykuiiHuii edgekt 3abesneuye ¢omiapHe
BHECEHHs peryistopa pocty Crimynedt y no3it 0,5 s/ra mepen modatkoMm ¢asu
3MHUKaHHS JTUCTKIB Y MIKPSAISIX.
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HACIHHSA BYPSKIB HYKPOBUX

Bypsiku 1ykpoBi HajeXaTb 10 BIJHOCHO MOJIOJUX CUIBCHKOIOCIIOAAPCHKUX
KYJbTYD, aJ1KE€ 1CTOpIs 1X MPOMHUCIOBOTO BUPOIIYBAaHHS CTAHOBUTH TPOXU OLIbIIE HIXK
nBa cTomiTTa [2]. BoagHouac paHa KyjiabTypa BHUCTYNA€ CYTTEBHM JpailBepoM
€KOHOMIYHOTO PO3BUTKY ISl 0ararboX KpaiH HOMIPHOIO KIIMAaTUYHOTO TOSCY,
BKIO4aroun YkpaiHy [5]. Ha ceoroani Oypsikh IyKpOBI BHUIEPEIKAIOTh 1HIII
arpoKyJIbTYypu 3a I[OKa3HUKaMHM O10JI0riyHOT MNpoAyKTuBHOCTI [7]. CTBOpEHHS
ONTHMAJIFHUX YMOB BETETAIlil 1a€ 3MOTY OTPUMYBATH A0 28 T/Ta CyX0i pedOBHHH, IO
ekBiBaJIeHTHO 90-95 1/ra kopenemnoaiB 1 35 1/ra ruuku. [Ipote, peanizaliisi bOTO
MOTEHIlaly MOKJIMBAa BUKJIIOYHO 32 YMOBH CIPHUSATIUBOTO IPYHTOBO-KIIMAaTUYHOTO
¢dbony Ta 30a71aHCOBAHOI CHCTEMHU KUBJICHHS [6].

SIxicHMit TOCIBHUI MaTepiall OyIb-SKOi KyJIbTYpH, 30KpeMa i IyKpOBHUX OYPSIKiB,
ciayrye 0a30BMM YHMHHHUKOM 3a0€3MEUYeHHS BHUCOKOI BpPOXKAWHOCTI Ta HAJICKHHUX
TEXHOJIOTIYHUX XapaKTePUCTHUK BUPOIIEHUX KopeHeruioniB [1]. Hapasi onepkanns
BHUCOKOSIKICHOTO HACiHHSA 1I1€1 TEeXHIYHOI KyJIbTYpH 3 BHCOKMMHU TOCIBHUMU
KOHAMIISIMA € CKJIaJHUM HAyKOBO-TIPAKTUYHUM 3aBAaHHSIM. EQeKTuBHICTH #OTO
BUpILIEHHS 0€3M0Cepe/IHbO BU3HAYAE BAJIOBUH 301p KOPEHEIUIONIB 1 KIHIEBHM BUX1]T
LyKpy 3 oguHuul miomi [4]. BukopucTaHHS BHCOKOSKICHOTO HACIHHS JO3BOJISIE
arpoBUpOOHMKAM ONTUMI3YBaTH BUTPATH 3a PAXYHOK 3MEHIICHHS HOPMH BHUCIBY
JIOPOrOBapPTICHOTO MOCIBHOTO Martepiaiy [2].

B VkpaiHi KI1I040OBUM METOJIOM HACIHHMITBA OYpSAKIB IyKPOBHX 3aJIUIIAETHCS
BUcagkoBHil crocid. Ilpu npomy B mepmuid pik Bererauii BHUPOIIYIOTh MaTOYHI
KOPEHEIUIO M, SK1 MICIs Tepioly OCIHHRO-3UMOBOTO 30€piraHHsl BECHOIO HACTYITHOTO
POKY BHCA/UKYIOTb y TPYHT. BucankoBi pocianau (GopMyroTh PO3BUHEHY KyIIOBY
(popMy 3 KBITKOHOCHMMH TaroHaMmH, 3aIBITAIOTh 1 YTBODIOKOTH IO/, AK1 TICIIS
BiJIMTOBITHOT TOPOOKH 3aCTOCOBYIOTH SIK TIOCIBHUIM MaTepian i (aOpUIHUX TOCIBIB.

CydacHuii cTaH raiy3i OypsKIBHMIITBA B YKpaiHi 0a3yeThCsi Ha BHUPOIYBaHHI
BUKJIFOYHO TiOpU/IIB, CTBOPEHHX 13 BUKOPHCTAHHIM ITUTOIIA3MATHYHO! YOJOBIYOi
crepuibHOCTI (I{UC). Ockinbku MIOPIYHI TUIONI MMiJ HUMHU TiOpUIaMHu CSTaIOTh
KUIBKOX COT€Hb THUCAY TEKTapiB, BHUHHUKIA TOoTpeda B PO3IIMPEHHI OOCATIB
BUPOOHHUIITBA T1IOPUAHOTO HACIHHS NP 30€pEeKEHHI BUCOKOTO PIBHA MOTr0 MOCIBHUX
SIKOCTEN Ta MaKCUMAJIbHOT MPOYKTUBHOCTI 3 OJMHULI IOt [3].

TpaauiiiiHa TEXHOJIOTISE BUPOIIYBaHHS TIOPUIHOTO HACiHHA Tepeadayvae
CMYTOBE YepryBaHHsS KOMIIOHEHTIB TiOpuauzanii 13 (HopMyBaHHSIM PO3IMIMPEHUX
CTUKOBUX MUKpsAb 3aBmmpinku 140 cm [1]. Lle#t arposaxia 3amobirae MexaHIYHOMY
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3MIIIYBAaHHIO KOMIIOHEHTIB Ta 3a0e3Mevyy€e MOKJIMBICTh MEXAHI30BAHOTO BUIAJIICHHS
0aTbKiBChbKOI (popmu (3ammittoBaya) micis BigusitTanas [[UC-pocnaun [4]. Bognouac
JaHUW crmocid Mae CyTTEBl HEIOMIKM: PAIllOHATBHICT BUKOPHUCTAHHS 3€MIIl
3HIDKYETBCSL 4Y€pe3 HAasBHICTb IIMPOKUX MDKPAIb, SIKI JOJATKOBO MiJAAI0ThCS
IHTEHCUBHOMY 3a0yp’stHEHHIO [3].

3a3HadeHi mpoOIeMu BKa3ylOTh Ha HEIOCTATHE HAYKOBE OMPAIFOBAHHS JTAHOTO
MUATaHHA. Y 3B’S3KY 3 IIUM METOI0 HAIIOTO JOCIIHKEHHS CTajl0 BUBYCHHS TOIIITLHOCTI
BHUPOIIIYBaHHS KOMIIOHEHTIB Ha JUISHKaxX TiOpuaumsamii 6e3 3acToCyBaHHS
PO3IMIMPEHUX CTUKOBUX MIKPS/b, @ TAKOXK YTOUHEHHS O10JIOTIYHUX 3aKOHOMIPHOCTEH
dbopMyBaHHS BpOXKar0 Ta MOCIBHUX BJIACTUBOCTEH TiOpuaHOTO HaciHHA. JlocmigHo-
MOJIbOBI pOOOTH TpoBOAMIKCS Ha 0a3l OypsSKOHACIHHUIIBKOTO TOCIIOJAapCTBAa B
KuiBchbkiit o0macTi.

VY pesynbTaTi €KCHepUMEHTAIIbHUX JOCHIKEHb Oylo 3&apos;aCcoBaHO, MIO
PO3MIIIIEHHSI KOMIIOHEHTIB CXpElUlyBaHHS 13 3aCTOCYBaHHSIM 3BYKEHUX CTUKOBUX
MDKPSIb HE IPU3BOJIAIIO 10 3HUKEHHS PI1BHS 3aB&ApOS;I3yBaHHA T1OpUIHOTO HACIHHS
MOPIBHSTHO 3 KOHTPOJIEM (pO3MIMpPEH1 MUKPAIs). 30KpeMa, SKIIO B KOHTPOJIHHOMY
BapiaHTl piBeHb 3aB&ApPOS;I3yBaHHs HACIHHS B CEPEIHbOMY 3a JIBa POKH CTAaHOBUB
96,6%, TO 3a 3BYKEHHSI CTUKOBUX MIXKPs/Ib IIeH MOKa3HUK 3aJTUIIUBCS MPAKTUYHO Ha
TOoMY X piBHI — 96,5%.

AHaJli3 OTpUMaHUX JaHUX CBIIYUTH, IO HA JOCIIIKYBaHUN MOKA3HUK CYTTEBO
BIUTMBAJIM T1IPOTEPMIUHI YMOBH BereTaliitHoro nepiofy. CpuaTiuBi MOroJH1 yMOBH
CIPHSUTH ITiIBUIIICHHIO BIJICOTKA 3aB&ApOS;sA3yBaHHS HACIHHSA, IO CITOCTEPIrajocs y
2026 poui. HaromicTe TemrepaTypHUW CTpec y JITHIA mepiof y TMO€AHAHHI 3
nedimurom  omaxie  (y 2025 poui) BUKIMKAB  3HWKEHHS  TOKa3HUKaA
3aB&apos;sa3yBaHOCTI TiOpumHoro Hacinas a0 94,2% nHa xouTpoii ta 94,1% — Ha
JOCIIITHOMY BapiaHTi 2.

BaxxnuBumu € oTprMaHi 1aHi MO0 BPOKAWHOCTI TOPUTHOTO HACIHHS 3aJIEKHO
BiJl MPOCTOPOBOi KOoH(irypamii MiKpsab. CepenHidi NBOPIYHHMI ypo>kail HACIHHA,
310paHuii 3 OOJIKOBOI IUIONI (YOJIOBIYO-CTEPHIIBHOTO KOMIIOHEHTA), BHSIBUBCS
17ICHTUYHUM Ha BCIX BapiaHTax i cTaHOBUB 1,27 T/ra. OqHaK y po3paxyHKY Ha 3arajibHy
IUTONTYy TIOJISI BAJIOBUM BHX1J HACIHHS CyTTeBO Biapi3HsBcs. lLle oOymoBieHO
30uTbLIeHHAM YacTKu ol nig YC-komnonenToM 3 76,2% (npu mixkpsgasx 140 cm)
10 80% (mpu Mixkpsisx 70 cMm). 3aBASKH IIbOMY BPOXKaHICTh T1IOPUIHOTO HACIHHS 3
OJIMHHUIIl 3arajibHOi IUIOLII Ha BapiaHTi 2 3pocna, B cepeanboMy, Ha 0,05 T/ra i
cranoBuia 1,02 1/ra nopiBHsiHO 3 0,97 T/ra Ha KOHTPOJIL.

OuiHka BIUIMBY WIMPUHU CTHUKOBUX MIXpsiaAb MK YC-KOMIOHEHTOM 1
0araTOHACIHHMM 3alWJIIOBa4eM Ha SKICHI TOKa3HUKA OTPUMAHOTO TOCIBHOIO
Marepialy HE BHUSBWIA BIPOTIIHUX BIAMIHHOCTEW MIX BapilaHTamu. Tak, 3a
JBOPIYHUMH yCEPEITHEHUMU JaHUMH, €HEpris MPOPOCTAaHHS HACIHHSA BapiloBaja B
Mexax 76—77%, a maboparopHa cxoxicTh ctaHoBmia 91,0-91,5%.

Maca 1000 moaiB, sika BU3HA4a€ CIIIBBIIHOIICHHS MIXK KIJIBKICHOIO Ta BaroBOIO
HOpPMaMH BHUCIBY, B CEpEIHHOMY 3a J[BA POKH JOCII/KEHb BHUSIBUIIACS OJHAKOBOIO B
000x BapiaHTax i cknana 14,2 .
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OT:xe, Ha OCHOBI TPOBEACHUX IBOPIUHUX JIOCII>KEHb MOKHA 3pOOUTH BUCHOBOK,
0 B YMOBaX OYpSIKOHACIHHUIIbKUX TOCIOJAPCTB 30HM HECTIMKOTO 3BOJIOKEHHS 32
BUPOIIYBaHHS HACIHHSA TiOpuay OypskiB ykpoBux KibGopr MOIiIpHO ONTHMI3yBaTH
IITUPUHY CTUKOBUX MDKPSJIb MIDK KOMIIOHEHTaMH Ti0puau3aitii 10 70 cMm. [ sikicHOTo
CKOIIYBaHHS Ta BHJAJEHHS OaraTOHACIHHOTO 3allWjIioBada 3 TOJIA 3a 3BY)KEHHX
MDKPSIIb PEKOMEHTYE€ThCS 3aCTOCOBYBATH KOPMO30MpPAaIbHI arperatu 3 BiJNOBIIHUM
nepeobIaHaHHIM 111 3MEHIICHY IIUPUHY 3aXBaTy.
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Pimax o3umuii (Brassica napus L.) xapakTepu3yeTbCsi BUCOKUM IMOTCHIIAIIOM
HACIHHEBOT MPOJYKTHUBHOCTI, peaji3allis SIKOr0 3HAaYyHOK MIpOI0 3aJeXHUTh Bij
3a0e3MeUeHHs] POCIIMH €JIEMEHTaMH MiHepalibHOro >kuBJeHHsA [1]. dopmyBaHHS
3HAYHOI BETCTAaTHBHOI MacH Ta TEHEPATHBHUX OPTaHiB 3yMOBJIIOE MiABUIIICHY TOTPEOY
KyJbTYPH B MMOKUBHUX peuoBUHAxX. ToMy cucteMa ya00peHHs Mae 3a0e3rneuyBaTy He
JUIIe He0OX1IHY KUTBKICTh OKPEMHUX €JIEMEHTIB, a i X 30aaHCOBaHE HAJIXOKCHHS B
KPUTHYHI TIepioau pocTy W po3BUTKY [2]. T1osbOB1 IOCTIIKEHHS MIATBEPKYIOTh
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nepeBary moBHOoro NPK-xuBineHHs MOpIBHSHO 3 BapiaHTaMH, B SKUX OJMUH 13
OCHOBHHX €JIEMEHTIB BUKJIIOYABCS 31 CUCTeMH yA00peHHs [3].

[IpoBigHa poas y GpopMyBaHHI MPOAYKTUBHOCTI PIillaKy HAJICKHUTh a30Ty, SIKUM
BHU3HAYa€ 1HTEHCHUBHICTh POCTY, PO3BUTOK aCHMUIIIIIAHOIO amapary, (GopMyBaHHs
pPENPOAYKTUBHUX OpraHiB 1 HajauB HaciHHA. BojgHouac eQeKTUBHICTL #Oro
BUKOPHUCTAHHA 3aJIeKUTh BiJ 3amaciB JOCTYIHOTO a30Ty B IPYHTI Ta 3a0e3MeyYeHHs
iHmmmu enementamu xuBiIeHHSA. R. Lukowiak 1 W. Grzebisz BcTaHoBunmu TicHUN
3B’A30K MIDXK HAKONMMYEHHSM a30Ty B HACiHHI Ta KIHIIEBOIO BPOXKAWHICTIO pIMaKy
O3UMOT0, IO MIATBEP/KYE HEOOXITHICTh ypaxyBaHHS IPYHTOBOTO 3a0e3MEUeHHs
a30TOM IIiJ] YaC BU3HAYCHHSI HOPM yA00peHHs [4].

BaxxnmuBuM 4MHHUKOM €(EKTUBHOTO BHKOPUCTAHHS a30Ty € JIOCTaTHE CIpYaHe
KUBJIEHHS. Y TpUpiuHOMY fociimxeHHi W. Jarecki Ta iH. miBUIIIEHHS HOPMH a30TYy 31
150 mo 200 kr/ra 3abe3neuyBayio npupict ypoxainocti Ha 0,36—0,57 1/ra, Toai K
JI0JIaTKOBE BHECEHHsI CipKu 30UiblmyBajo ii me Ha 0,22-0,76 1/ra. MakcumansHy
POJYKTUBHICTh OTpUMaHo Tpu noegHanHi 200 kr/ra azoty 3 20 a6o 40 kr/ra cipku
[5]. D. Groth Ta iH. Tako»X BCTAHOBWJIM IO3WTHBHY PEAKIIIO PIillaKy O3UMOTO Ha
BHeceHHs 40 Kr/ra cipku, nmpuyomy e(DeKTHBHA HOPMa a30Ty 3MIHIOBajacs 3ajieKHO
BiJl morogHux ymoB [6]. Lle cBimuuTh, MO PE3yIbTATUBHICTH a30THOTO YJI0OpEHHS
BHU3HAUYAETHCS HE JIMIIE HOTO HOPMOIO, a i1 30aJJaHCOBAHICTIO )KMBJICHHS Ta YMOBaMU
Bererariii.

[lomiOHI  3aKOHOMIPHOCTI BCTaHOBJIEHO ¥ B yMoBax YKpaiHu. Y
[IpaBoOepexxnomy Jlicocteny TMO€AHAHHS a30THOTO Ta CIpYAHOTO YAOOpEHHS
3a0e3neuyBajio CTaOUIbHINLY MPOAYKTUBHICTD PIMAKy MOPIBHSIHO 13 BHECEHHSIM JIMILIE
azotry. Y 2024 p. ypoxaitHicTb 3a Bapiantom N150+S cranosuna 4,16 1/ra npotu 3,16
T/Ta Ha KOHTPOJI, a B MeHII cipusitiuBomy 2025 p. — BignosigHo 4,16 12,51 1/ra [7].
OTtxe, 30aJ1aHCYBaHHS A30THOTO 1 CIPYAHOTO KMBJICHHS MOJKE HE JIMIIIE 11 BUIIYBATH
BPOJKaHICTh, a ¥ 3MEHIIIYBATH ii Bapialliro 3a Pi3HUX MOTOJHUX YMOB.

[Topsim 13 MakpoeleMEeHTaMH BaXKJIIUBY POJIb y (OPMyBaHHI MPOAYKTUBHOCTI
KyJbTYpH Bigirpae 6op. Y. Wang Ta 1H. BCTAHOBHJIU CHHEPT14HUH e(PEeKT a30Ty i Oopy:
3aCTOCYBaHHS OOpHHMX JOOpPUB CIHPUSIIO MIJBUINCHHIO TIOTJMHAHHS — a30TYy,
e(eKTUBHOCTI HOTO BUKOPUCTAHHS Ta BPOKAHOCT1 HACIHHS, X04a BEJIMYUHA €EKTy
3aJieKalia BiJl FEHOTHUITY U piBHS a30THOTO >kuBjieHHs [§]. L{e miaTBep KY€ NOIUIBHICTh
dbopMyBaHHS CUCTEMHU yJA0OpPEHHS Ha OCHOBI 30a71aHCOBAHOIO 3a0€3MEeUeHHS TTOTped
POCIIMH, a HE Ha MaKCHUMI3allli HOPM OKPEMHUX E€JIEMEHTIB.

Oco0MBOr0 3HaUY€HHS KUBJICHHSI HA0YBa€ B OCIHHIN MEPioJl, KO (POPMYIOThCS
MOpPGOJIOTIYHI MapaMeTpu POCIHMH, 110 BHU3HAYAIOTh IXHIO TMEPE3UMIBIIO0 Ta
nofanbiuii po3BuTok. K. Jankowski Ta iH. BCTaHOBWIIM, IO JBOPA30BE OCIHHE
no3akopenese mipkuBieHHs y pazax BBCH 14 i BBCH 16 noxkparryBano po3BUTOK
JUCTKOBOI PO3ETKH, MIJABUIITYBAJIO Mepe3uMiBiito Ha 8—11 % 1 cipusiyio 301IBIICHHIO
BpoxaitHocTi HaciHHs Ha 0,25 T/ra [9]. B ymoBax 3axinnoro JlicocTeny onTumizoBaHi
CUCTEMH MIHEPAIBHOTO JKHUBJICHHS 3a0€3MeuyBaii MEPE3UMIBIIO PIMlaKy Ha pPiBHI
95,2-95,5 % Ta BUCOKY 30€pEKEHICTh POCIUH YIIPOJIOBK BECHSHO-TITHBOI BereTallii

[10].
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3MiHU YMOB JKHUBJICHHS 0€3M0CEpEIHBO MO3HAYAIOTHCS Ha €JIEMEHTAX CTPYKTYpHU
Bpokaro. B ymoBax 3aximHoro Ilomiccs moemnanus ocHoBHoro NPK-ymnoGpenHhs,
CIpDKH, BECHSHOTO a30THOTO JKMUBJICHHS Ta MO3aKOPEHEBUX IIKUBIICHb CIPHUSIO
dbopmyBanHio 121,5-124,0 cTpyukiB Ha pociuHi, 24,1-24,7 HacCIHUH Yy CTPYUYKy Ta
macu 1000 nHacinun 4,54-4,56 1. MakcuMmajgbHa BpOXKAWHICTh 3a TAaKUX YMOB
cranoBuia 4,45 t/ra [11]. lle miarBepKye, Mo MiABUIIICHHS BPOKAWHOCTI PilMaKy €
pPE3yNbTaTOM KOMIUIEKCHOTO BIUTUBY yIOOPEHHS Ha OKpEMI CKJIaI0B1 MPOTYKTUBHOCTI
POCIIVH.

OTxe, cydacHi JOCTIIKEHHS CBIAYaTh, 1[0 yIOOPEHHS € OJTHUM 13 BU3HAYAIbHUX
YMHHMUKIB peaii3alii MpOAYKTHBHOTO TMOTEHIlialy pinaky o3umoro. HaiGinbm
edeKTUBHUM € 30anaHcoBaHE 3a0€3MEUEHHs POCIMH a30ToM, (ochopoM, Kamiem,
CIPDKOIO Ta HEOOXITHUMH MIKPOEJIEMEHTAMHU 3 ypaxyBaHHSAM CTPOKIB iX BHECEHHS,
IPYHTOBOTO 3a0e3leueHHs Ta TMOTOAHMX YMOB. BIUIMB CHUCTEMHU >KUBJICHHS
IPOSBIISIETHCST Y€pe3 TMEPEe3UMIBIIO POCIUH, 1HTEHCHUBHICTH POCTY, (opMyBaHHS
reHEPATUBHUX OPTaHiB Ta €JIEMEHTIB CTPYKTYPH BpOsKar0. MiHIUBICTh pEaKIIii pirnaKy
HA OKpeMi CHCTeMH YIO0OpeHHs OOIpYHTOBY€ HEOOXITHICTh 1X MOJAIBIIOTO
€KCIIEPUMEHTAILHOTO YTOYHEHHS /11 KOHKPETHUX IPYHTOBO-KIIMAaTUYHUX YMOB.
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EOEKTUBHICTH MIHEPAJIBHOI'O KUBJIEHHSA KYKYPY /31 3A
3ACTOCYBAHHS IHT'IBITOPIB HITPU®IKALIL

Kykypyaza HanexuTb A0 KyJIbTYp 13 BHCOKOIO MOTpPeOOI0 B eJeMEeHTax
MIHEpAJIbHOTO JKHUBJICHHS, CE€pel SIKUX a30T € OJHHMM 13 BU3HAYAJIbHUX YUMHHUKIB
(opMyBaHHS BEr€TaTUBHOT MaCH Ta 3¢pHOBOI MPOAYKTUBHOCTI. BogHOUac 301/IbIIEHHS
HOPM a30THUX J0OpHUB HE 3a0e3neuye MNPOMOPLIMHOrO MNPUPOCTY BPOKAMHOCTI,
OCKIJIbKM YacCTHHA BHECEHOr'0 a30Ty BTPAYaEeThCsl BHACHIIOK BUMHBAHHS HITpATIB,
neHiTpudikamii Ta razonoaiOHux BTpar [1]. Tomy cydacHi cucteMu YyIOOpEHHS
KYKYpPYZI31 OpIEHTOBaHI HE JHIIe Ha 3a0e3Me4YeHHs] POCIUH HEOOX1AHOK KUIBKICTIO
a30Ty, a i Ha miABHIICHHS e)eKTUBHOCTI ioro BUKopucTaHHsl (nitrogen use efficiency,
NUE) Tta y3romkeHHsS IOCTYMHOCTI MiHepaidbHUX GopM N i3 mOTpeOoI0 KyIbTypHu
BIIPOJOBXK BereTartii [2].

OnHUM 13 TEXHOJIOTTIHHX CIIOCOOIB PETyIIOBaHHS TpaHC(bopMaui'l' a30Ty B IPYHTI
€ 3aCTOCYBaHHS inri6iTopiB HiTpudikauii [3]. IxHa 1is MOB’A3aHAa 3 TUMYACOBHM
NPUTHIYEHHSIM  aKTUBHOCTI  aMOHIW-OKHCHIOBAaJbHMX  MIKPOOPTaHi3MIB 1
cnoBitbHEHHSIM TiepeTBopeHHsT NH4™-N Ha NOs™-N. V pesynbraTi amoHiiiHa ¢opma
JIOBIIIE YTPUMYETHCSI B KOPEHEBMICHOMY LIAP1 I'PYHTY, 1110 MOTEHIIHHO 3MEHIILIYE PU3UK
BTpaT a30Ty Yepe3 BUMUBAHHS HITPATIB 1 AeHITpUdikaiito. J{o HalO1IbII JOCTIIKEHUX
cnoJiyk Hanexars 3,4-nuMmetrunnipazondocpar (DMPP), numianpiamin (DCD),
HITpamipyH Ta 1HOI MOXIAHI JuMeTwimipa3zony. BopHowyac eQeKTHUBHICTH iX
3aCTOCYBAHHS 3aJICKHUTh BiJl HOpMH Ta (POPMH a30THOTO JOOpPHBA, CTPOKY 1 CIIOCOOY
HOro BHECEHHS, BJIACTUBOCTEMN I'PYHTY, TEMIEPATypHOrO pEXHUMY Ta 3a0€3MEeUeHHs
BOJIOTOIO [2, 4].
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PesynbpTaT  jmochipkeHb CBiIYaTh, 110 arpoOHOMIYHUNA e(eKT 1HT10iTOpIB
HITpUIKaIlii ICTOTHO Bapitoe. 3a pe3ysibTaTamMu riiodaibHoro metaanamsy D. Fan ta
1H., gki oxomwiu 182 mocmimkeHHs Ha 222 eKCIEpUMEHTAIbHUX MailJIaHuYMuKaX,
1HT101TOpU HiTpU(IKallli HAHOUIBII BUPAXKEHO 3MEHITyBaiu BUKUAM N20, TOIl sK
IPUPICT ypOKaMHOCTI OYB TOPIBHAHO HEBEJIUKHM 1 3ajekaB BiJ IPYHTOBO-
KJIIMaTHYHAX YMOB Ta OCOONHMBOCTEW cucTeMu ymoOpenns [5]. Amamiz 191
TOCITIKEHHST CUCTEM KUBJICHHS KYKYpy/I3H, mpoBeaeHoro M. Wang Ta iH. mokasanm,
110 3aCTOCYBaHHS TOOPUB MIABUIICHOI €()EKTHBHOCTI 3arajioM CIPUSIIO 30UTBIITIEHHIO
ypokaiftHOCT1 3epHa Ha 8,5 %, nmornmHanHs a3ory — Ha 11,6 %, a NUE — na 35,8 %
MOPIBHSHO 31 3BUUAHOIO0 CEYOBHHO0. BotHOWAC peakinisi KyKypya3u 3HaYHOIO MipOIO
BM3Hadasacs pH TpyHTy, BMICTOM OpraHiqHOTO BYTJCIIO, TPaHyJIOMETPUIHUM
CKJIQZIOM 1 KUIBKICTIO omafiB [6].

VY Meraanamnizi mojaboBUX JociikeHb 2026 p. BCTaHOBJIEHO, IO 1HTIOITOPH
HITpUdIKaIii B CEepeAHHOMY IMIJIBUIIYBAIN BPOKAWHICTh CUIBCHKOTOCIOIAPCHKUX
KynbTyp Ha 4,7 %, a eDeKTUBHICTh BIIHOBJICHHS BHeCceHOro a3oty — Ha 13,14 %.
CepenHiii mpupicT ypokalHOCTI cTaHOBUB 6,11 % 3a BHUKOpPUCTaHHS HITpamipuHy,
461% — DCD 1 3,79 % — DMPP. Ilpu upomy mno3utuBHuM edekT OyB OLIbII
BUPaXEHUM 32 HOPMHU a30Ty 10 250 Kr/ra, TOAl sIK MoajbIle 301IbIIEHHS a30THOTO
HAaBAHTA)KEHHS HE TMOCWIIOBAJIO PE3YJNbTATHBHICTH 1HTIOITOpIB [7]. OTxke, iX
BUKOPWCTAHHS JIOIIIPHO PpO3IIISIIATH HAcaMmIepel SK CKIaA0OBY ONTHMI30BaHOI
CHUCTEMH >KUBJICHHS, a HE K 3aci0 KOMIIEHcAIlli HaIMIPHUX HOPM a30Ty.

[lonboB1  JgOCHIKEHHS  HAa  KYKYpyA3l  MIATBEPIKYIOTh  3aJIEKHICTh
PE3yNbTATUBHOCTI 1HT10ITOPIB Bij PiBHSA a30THOrO *uBJeHHs. J. P. Burzaco Ta iH. 3a
BHeceHHs 0, 90 1 180 kr N/ra BCTaHOBUWIIH, 1110 JJOJAaBaHHS HITpAMipuHY 10 BECHSHOTO
azotHoro ynoopenus masuiryBago NUE npubnuszuo Ha 17 %, nmepeBaxHO 3aBIsSKU
30UTbIIIEHHIO €(EeKTUBHOCTI BITHOBJIEHHS a3otry Ha 25 %. Ilpore mnpoBeneHwmii
aBTOpaMHM MeTaaHalli3 He MmiaATBepauB crabinmpHOro miauiieHHs NUE B ycix
JOCIIKYBaHUX yMOBaxX, IO CBIAYUTH MPO HEOOXIAHICTh ypaxXyBaHHS B3a€MOJIIi
HOPMH a30Ty, CTPOKY MOro BHECEHHS Ta iHT101TOpa [§].

[lepcrieKTUBHUM HANpsSMOM € MO>KJIMBICTh 3MEHIICHHS HOPMH MIHEPaJIbHOTO
a30Ty 0e3 ICTOTHOTO 3HIKEHHSI MPOJAYKTHUBHOCTI KyJIbTYpH. Y TMOJIHOBOMY JOCIIII 3
BUKOpUCTaHHAM °N-MiueHoro azory Z. Quan Ta iH. nopiBHroBanu BHeceHHS 200 Kr
N/ra 31 3menmenow g0 160 xr N/ra HOpMOIO Ta ii MO€AHAHHS 3 HITPAMIPUHOM.
Bapiantu 3 a3oTHuM XuBJeHHAM (opmyBanu Ha 16-25 % OiablIly BpOXKAMHICTD
MOPIBHSAHO 3 HEYJOOpPEHUM KOHTPOJIEM, OJHAK ICTOTHMX BIJAMIHHOCTEH MIX
y100peHNMH BapiaHTaMH HE BCTaHOBJICHO. J[o/1aBaHHs 1HT161TOpa 10 3HUKEHOI HOPMHU
a30Ty 3aTPUMYBAJIO HITPU(]IKALIIIO Ta CIPUSIO0 OUTLLIIOMY 30€pEKEHHIO B IPYHTI a30TYy,
BHeceHoro 3 goopuBamu [9]. Ile cBimunTh, M0 30epekeHHs OUTBINOi KITbKOCTI N y
IPYHTOBOMY mTpodili HE 3aBkau Oe3mocepeaHbO TPaHCHOPMYETHCS Yy MPHUPICT
YPOXKAWHOCTI MPOTSATOM OJHOTO BETETAIIMHOTO MEPIOy.

CydJacHi JOCTIKEHHS TaKOXK PO3IMIUPIOIOTH YSIBICHHS Tpo MexaHi3m aii DMPP.
YV pu3000KCHOMY E€KCHEPUMEHTi 3 BHKOPUCTAHHAM 130TOHNHOrO MiueHH °N Horo
3aCTOCYBAHHS MIABHUINYBAIO €(QEKTUBHICTh BIAHOBICHHS a30Ty KyKypyA30l0 Ha
41,1 %. Otpumanuii eheKT MOB’A3yBajal HE JUIIE 31 CIIOBUIbHEHHSAM HITpHUdiKalii, a
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1 31 3miHamu pH, MeTabosiuyHoro npodisiro Ta CTPyKTYpH Mikpooiomy pusochepu [10].
[Ton16H1 pe3yabTaTH 11010 BIUIUBY 1HT101TOPIB HA MIKpPOOH1 yTpyIOBaHHS, KUBJICHHSI
POCIIMH 1 HaKOMMYEHHs OloMacH MiATBEPKYIOTh CKJIaJHUN XapakTep iXHboi i B
CHUCTEMI «IPYHT — MIKpOOPTaHi3MU — POCIIUHAY [4].

Otxe, 3acTtocyBaHHs 1HTIOITOpiB HITpu@iKamii crpuse e(EeKTUBHIIIOMY
BUKOPHUCTAHHIO a30TY, 3MEHIIICHHIO HOTO HEMPOAYKTUBHUX BTPAT 1, 38 IEBHUX YMOB, —
MBUIICHHIO YPOXKANHOCTI KYKYPY/I3H. Pe3ynbpTaTuBHICTH X BUKOPUCTAHHS
3aJIeKUTh BiJl HOPMU Ta GOPMHU a30THUX TOOPUB, IPYHTOBO-KJIIIMATUYHUX YMOB 1 TUITY
iriditopa. Tomy iX AOLIIBHO PO3TISAATH SK CKIAJOBY ONTHMI30BAHOI CUCTEMHU
a30THOTO KHUBJICHHS KYKYPYA3H.
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MIITEHUII O3UMOI

['moGanbHi  KIIMATUYHI 3MIHM 3YMOBIIOIOTH (OPMYBaHHS HOBUX YMOB
BUPOLIYBAaHHS CUTLCHKOIOCIONAPChKUX KyNIbTYyp. Y JlicocTenosiii Ta CTenoBiit 30Hax
VYkpainu Tpancopmallis TOrOAHUX YMOB HaO0yBa€ XapakTepy CTIMKOI TEHACHIII1, 110
noTpedye aganTalii arpoBUPOOHMIITBA JO HOBHUX peaiiil. AHali3 CTaHy MOCIBIB
YOPOJOBK OCTaHHIX POKIB CBIIYUTH, IO T1IPOTEPMIYHUNA PEKUM € OJTHUM 13 TOJIOBHUX
JIMITYIOYUX (aKTOpiB, SIKUM Oe3MocepeHbO BIUIMBAE HA YPOKAWHICTh KYJIbTYpH Ta
MOKA3HUKH SKOCTI HACiHHsA [1].

UYepe3 moroaHi Ta KIIMATH4YHI 3MIHU, NpoOJieMaTHKa OTPUMAHHSA CTaOlLIbHOI
YPOKaMHOCTI MIIEHUIl 03uMOi HaOyjna HeaOuskoro 3HadeHHs. JlocaimkeHHs
MOKa3yl0Th, 10 MIABUIIEHHS cepelHboi Temneparypu Ha 1°C 3MeHIIye CBITOBY
BpOKalHICTh TIeHUIl Ha 6%. o Toro >k, aHam3yrwoud IOCTIHKEHHS, MOXKHA
noGauuty, 1Mo Ha Teputopii Jlicocremy Ykpainu 1eit mokazHuk ctaHoBUTh 10-12%.
Takum unHOM, peanizallisi FEHETUYHOTO MOTEHITIAy COPTY HEMOXKIIMBa 0e3 aganTartii
10 3MIHEHMX KIIMAaTUYHUX YMOB Ta TMOIJIMOJIEHOTO PO3YMIHHS MEXaHi3MiB
¢dbopMyBaHHS i HACIIKIB CTPECOBOTO BIUIUBY, 1[0 BU3HAYAE 3aKOHOMIPHE 3HUKEHHS
BPO’KAaMHOCTI CLITBCHKOTOCTIOAPCHKUX KYJIbTYp. BaXXIMBUM HanpsiMoM JOCTIIHKEHb €
y3araJbHEHHS Cy4aCHUX HAYKOBHX JAHUX IIOAO TiIAPOTEPMIYHOTO CTpPECY, a TaKOXK
MOIIYK INUISIXIB HWOTO TMOJO0JIAaHHS 3a JIOTIOMOIOK) arpOTEXHIYHUX METOJIB Ta
CEJIeKUIMHUX THCTPYMEHTIB [4, 6].

JIJist IiIeHuIl 03uMoOi BCTAHOBJIEHO, IO HAMOUIbII KPUTUYHUMU 3a AePIIUTOM
Bojioru € ¢aszu pocty BBCH 00-09, 30-32 ta 41-69, Toai sIK BIUIUB MiJABUIIICHUX
TEeMIIepaTyp MOBITPSl HANUCYTTEBIIIE MO3Ha4YaeThes Ha pocirHax y ¢azi BBCH 70-89.
[Mlogo 3abe3meyeHoCcTi €NeMEHTaMH >KUBJICHHS, 30KpeMa a30TOM, KPUTHUYHUMU
Bu3HaueHo ¢azu BBCH 29 ta 33-36. Came B 3a3HaueHi Mepioad pPOCIUHH
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JEMOHCTPYIOTh MIJBUIIEHY YYTIUBICTh O CTPECOBUX YMHHUKIB, IO 3/aTHE 1CTOTHO
MO3HAYMTHUCS Ha PiBHI iXHBOI IPOAYKTHBHOCTI [7].

[lepeBakHa OLIBIIICTh HAYKOBIIB JOTPUMYETHCS MO3HUIIII, 10 €(PEKTUBHICTH
HACIHHMIILKOI TEXHOJIOTIi JOLJIBHO OIIIHIOBATH CaM€ BPOXKAMHICTIO HACIHHUIIBKUX
nociBiB. BogHouac y moiapoBUX ymoBax (OpMyeTbCsl HIOHAMMEHIE YOTHUPHU THUIIH
BpO’KAr0 HACIHHS: TIEPIITHI — BUCOKHH 32 KITLKICTIO 3 BACOKMMHU ITOCIBHIUMH SIKOCTSIMH;
IPYTUil — BUCOKUN 3a KUIBKICTIO, aj€ 3 HU3BKUMH IOCIBHUMH SKOCTSIMHU; TPETId —
HU3BKUN 32 KUTHKICTIO 3 BACOKMMH MTOCIBHUMH SIKOCTSIMU; YETBEPTHI — HU3BKUH 5K 32
KUTbKICHUMH, TakK 1 3a SIKICHUMH MOKa3HUKaMu. DOpMyBaHHS KOXKHOTO 13 3a3HAYCHUX
TUIIB YPOXKAK0 3YMOBIIOETHCS KOHKPETHHM TIOETHAHHSM TPYHTOBO-KIIIMAaTHYHHUX
yMOB [9].

HaiiGinpm  00&apos;EKTUBHUM  KPUTEPIEM  OI[IHIOBAaHHS PE3YJIbTATUBHOCTI
TEXHOJIOTIYHUX 3aX0/I1B CJIiJ] BBa)KaTH BpOXKalH1 BIIACTUBOCTI HACIHHS, OCKIJILKH came
BOHU B1JJ00OpaXarOTh CYKYITHHUM BIUIMB T€HETUYHOI T4 MAaTPUKAIBHOI PI3HOSKICHOCTI,
0 (OPMYETHCST BIPOJIOBXK yChOTO IUKIY BUPOIIYBaHHS, 30upaHHs, 30epiraHHs Ta
MiTOTOBKM HAciHHEBOro warepiany gm0 ciBou [1]. Ili BmactuBocTi TICHO
noB&apos;s3aHi 3 (Pi310710ro-010XiMIYHUMHU XapaKTEPUCTUKAMU, 3aKIaJCHUMU 1Ie Ha
etani popMyBaHHSA i1 103piBaHHSA HACIHUHU Ha MATEPUHCHKIM POCIUHI, KOJI HA HEl JTi€
KOMILJIEKC €KOJIOTTYHUX YUHHUKIB a010TUYHO1, O10TUYHOT Ta aHTPOIIOT€HHOI TPUPOAH.
CykynHa 11 mux (QakTopiB 1 3yMOBIIIOE IMiJICYMKOBHI «EKOJIOTTYHHID» €(eKT, 10
MPOSIBIISIETBCSL 'y 3MiHI SKOCTI HAClHHSA Ta MPOAYKTUBHOCTI OTPUMAHOIO 3 HBOIO
noromctaa [9].

BiamiHHOCTI y BpOKalHUX BJIACTHUBOCTSIX HACIHHS, BUPOLIEHOTO 3a PI3HUX
€KOJIOTIYHUX YMOB, MalOTh MPUPOAY KOPOTKOYACHMX MOIU(DIKAUIAHUX 3MIH 1
3HHMKAIOTh 32 IOBTOPHOTO BUPOIIyBAaHHS HACIHHS B 1ICHTUYHUX yMOBaX. Buxosuu 3
IILOTO, TIOBHOIIIHHA peaii3allisi TeHeTUYHOTO MOTEHIaTy COPTY MOXKJIMBA JIUIIE 3a
YMOBHM HIOPIYHOTO BUKOPUCTAHHS JII TOBAPHUX MOCIBIB BHCOKOSIKICHOTO HACIHHS
COpTIB, aJalITOBAHUX JI0 KOHKPETHUX MPUPOTHO-KIIMAaTUYHUX YMOB BUPOIIYBaHHS.

He MeHIII BaXTMBUM KPOKOM € CHCTEMa YKUBIICHHS, SKa JOMOMAarae 3aXuCTUTH
MIOCIBY BiJ] CTPECOBUX YMOB. BHEceHHs MiHepaIbHUX JOOPHUB JAa€ 3MOTY aKTHBI3yBaTH
pICT pPOCIMHHM Ta TOAOBKHUTH BEreTaIlllo, 3aBIAJIKH 4YOMY BOJIOTICTh HACIHHS
3HUKY€EThCs ToBUIbHIIIE. [le no3Bossie maci 1000 3epen 3pocratu [3].

VY Bumagkax KOJIW CTPEC BKE HACTaB, KOPEHEBE >KUBIICHHS 3yNMHUHIETHCA Y
HACJIII0K BIJICYTHOCTI BOJIOTH Y BEPXHbOMY IIapi IPyHTy. B Takomy BUNAAKy Al€BUM
METOJIOM CTaHE JIMCTKOBE IMIDKUBJICHHS. Y a3l KyIIeHHS IMKUBICHHS PIAKUMU
a30THUMHU JOOpUBaMU IOKa3ye HaWBUILY €(eKTHUBHICTb, OCKIIbKM KAC MHUTTEBO
3aCBOIOETHCS POCITUHOIO, IO B CBOIO YEPry MO3BOJIIE OTPUMATH BUIII MOKa3HUKH
BPO>KaHOCTI.

3rifHO OTJSHYTUX JIOCHIKEHb, HAKONMUYEHHA OUIKYy Ta KJICHKOBUHU Mae
o0epHEeHY 3aJIeKHICTh BiJl 3a0e3MedeHHs BOJIOT00. OnTUMaNbHUM 111 POopMyBaHHHS
BHCOKOTO BMICTYy KJIeHKOBHHH € Timporepmiunuii koedirient (I'TK) skwmit 3a
Beretamiinuii nepion cranoButh 0,5-1. Axmo x I'TK mepeBumrye 1, To6TO 32
HAJJIMIIKY BOJIOTH, LI SKICHI TOKa3HUKU 3HIKYIOThCcs. [Ipore 3a ymoB, 1m0
XapaKTepU3yThCs Haa3BuyaiHOo HU3bkUM [ TK, BMICT Oika MOXKE 3aJIHMIIATHUCS
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BHCOKHMM, aj€ BIJICOTOK KJIEHKOBMHHM pI3ko Majgae. HaromicTe Halikpama sIKICTb
KJIEHKOBUHHU (DIKCYEThCSI B POKU 3 HAJJIMIIKOBUM 3BOJIOKEHHSM. 3 I[OTO MOXKHA
3pO0OUTH BUCHOBOK, 1110 (hOpMYyBaHHS O1IKY Ta KJICHKOBUHU € PI3HUMH (D1310JI0TTUHUMHU
poliecaMu, sIKi pearyroTh Ha BOJHHM CTpec MO pi3HOMY.

Jlns Toro mo6 cTalimi3yBaTH Takl MEPEMIiHHI MPOLeCH HEOOX1THO MO€EIHYBaTH
opraHiyHi Ta MiHIpaibHI 100prBa. MOHOBE BHECEHHS THOIO Pa30M i3 MiHEPaTbHUM
koMruiekcoM N3oP30Kzp 3abe3mneuye crabinbHI SKiCHI MOKAa3HUKHU. binmbiie Toro, 3a
YMOB TOCYIIJTUBOI BECHU Ta JIiTa, 32 HASSBHOCTI T1KUBJICHHS 3 OCEHI, BUCOKY SIKICTh
HAaClHHS MOXKHAa OTpUMaTd 0e3 3acTOCYBaHHS a30THOTO IT03aKOPEHEBOTO
mimxuBIeHHS. e 3a0e3meuye onTrMizaliito eKOHOMIKH TocrmoaapcTra [2, 3].

Takox BaXTMBUM €TarioM JJIS ITABUINCHHS BPOXKAWHOCTI € BUPOIIYBaHHS
Te€HOTHITIB, SIK1 TOE€THYIOTh BUCOKY MPOYKTUBHICTh 3 TAKMMU aJaITUBHUMHU O3HAKaMU
SK TOCYXOCTIHKICTh, CTIMKICTh JO BWISTAHHA Ta MOPO3OCTIHKICTh. JlocmimkeHHs
TCHOTHUIIIB Y PI3HI 3a 3BOJIOKCHHSAM POKH JIO3BOJISIE BUIUIUTH JIiHII, 34aTHI
MOIATPUMYBATH BHUCOKHMM TMOTEHINan ypoxaiHocTi. s mepeBipKd CTIHKOCTI
CEJICKIIAHOI JIIHIT 0 MOCYyXHU B JIAOOPATOPHUX yMOBaX IMPOPOIIYIOTh HACIHHS Ha
pO3YMHAX 3 BUCOKUM OCMOTUYHUM THCKOM. [[f0 cutyariito MOAENIOI0Th MITY4YHO,
CTBOPIOIOYM OCMOTHYHHM cTpec. JJis 1IbOr0 BUKOPUCTOBYIOTH PO3UYMHUA OCMOTHYHO
AKTUBHHX PEYOBUH, HAWYACTIIIE caxapo3u, MaHITONy a0 momieTuiIeHrikomo [5, 8].

Otxe, B yMOBax KIIMaTH4HUX TpaHchopmariil y Jlicocrenosiii Ta Crenosiii
30HaX YKpaiHW TIIPOTEPMIYHUNA CTPEC € OJHHMM 13 KIIOYOBUX YWHHHUKIB, IO
OOMEXYIOTh peai3alil0 FeHETUYHOro MOTEHI[laly NIIeHUIl 03uMoi. YUyTiIuBICTH
KYJIbTYpPH JO BOJHOTO ACINUTY, TEMIEPATYPHUX KOJWBAaHb Ta a30THOTO YKHUBIICHHS
MPOSIBIIIETHCS Y YITKO BU3HAYEHI (PeHOJNIOTIYHI (pa3u, 10 3yMOBIIOE HEOOXITHICTh
nuepeHIliHOBaHOTO 3aXUCTY MOCIBIB Y 111 KPUTUYHI TIEPIOJIH.

MiHimi3allisi HEraTUBHOTO BIUIMBY CTPECYy MOXKIMBA JIMIIE 3a TOEIHAHHS
arpoOTEXHIYHUX 3aXOiiB (BUOIp MOMNEpPEAHHKA, CUCTEMa >KHBJICHHS, M03aKOPEHEBE
M/DKUBJICHHS) 13 CEJeKUIMHUM  YJOCKOHAJICHHSIM TEHOTHIIIB, $KI TMOEIHYIOThH
POAYKTUBHICTh 13 TIOCYXO-, 3UMO- Ta CTIMKICTIO 10 Bwisiranus. [lpu 1pomy
BPO’KaHICTh HACIHHHUIILKUX TIOCIBIB HE € BUYEPIIHUM OI[IHOYHHM KpHUTEpieM Oe3
ypaxyBaHHS BPO>KaMHHUX BIACTUBOCTEH HACIHHS.
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KyJbTYpH, II0 OOYMOBIIOE JOLUIBHICTh OILIIHKK TEPCHEKTHB ii BIPOBAIKEHHS B
arpokJIiMaTHYHUX YMOBax YKpainu [5].

3a 010MOp(OJOTIYHUMHU O3HAKaAMHU TMEMiHO € O0araTopiuyHUM HaIiBKYIIEM,
HE3/IaTHUM [EPEHOCUTH MIHYCOBI TEMIIEpAaTypH; BUCOTa POCIMHHU KOJMBAETHCS B
mexax 0,3-2 M 3aleXHO BiJI arpoTeXHIYHUX YMOB BupolryBaHHs. Came 1
BJIACTHBICTh 3yMOBIIIOE€ TOJIOBHE OOMEXKEHHS [JIsl 3aCTOCYBaHHS KYJIbTYpH Y
BIIKDUTOMY TIPYHTI YKpaiHH: TyT BOHAa MOXE KYJIbTHBYBATHCS BHKIIOYHO B
OJTHOPIYHOMY LIHMKJII, TOAl SIK Ui OTPUMAaHHsS CaJAMBHOIO MaTepialy Ha HACTYIHUHN
CE30H MaTOYHI KyIll HEOOXiTHO 30epiraT B 3aXUIICHOMY MPUMIIIEHHI MPOTATOM
XOJIOJTHOT MOPU POKY 3 MOJIAJIBIIIUM BEeT€TaTUBHUM PO3MHOKEHH:M [ 1, 2].

[Mlomo TemmepaTypHHX NapaMeTpiB, KyJabTypa HaWKpalle pO3BHUBAETHCS 3a
+20...+25 °C, Burpumytouu B 1iiomy aianazon +15...+30 °C. Lli noka3HUKHU JHIIIE
YaCTKOBO Y3TOJDKYIOThCS 3 KIIIMAaTUUHUM PEXXKUMOM YKpaiHU B IEPEX1HI IOPU POKY
— BECHOI0 Ta BOCEHHM, HATOMICTh CIIEKOTHA IOroJa BIITKY BHUCTYNAa€ T'OJOBHUM
CTPUMYBAJILHUM YMHHUKOM MPOJYKTUBHOCTI. 3a TaHUMH PI3HUX aBTOPIB, IMiJBUILICHI
JITHI TEMIIEpaTypy CHPUYUHSIOTH MAacOBE ONAaJaHHS KBITOK 1 MPAKTUYHY 3YMHUHKY
3aB&apos;I3yBaHHS IUIOMIB;, AKTHUBHE IUIOJOYTBOPEHHS BIJIHOBJIIOETHCS JIUIIE 3
HACTaHHSM BEpECHSA-KOBTHA. J[0AaTKOBUM OOMEXEHHSM € HHU3bKa TOJIEPAHTHICTb
POCIIMHUA 10 HIYHOTO 3HWKEHHS Temmeparyp, 3okpema Hmwxkue +10 °C mporec
J03piBaHHS IUIOJIB Ha Kyl MPU3YNHHIETHCS, & MIHYCOBI 3HAYEHHS CIPUYHHSIOTH
3aru0ens pociauHu. BHacmigok aii uumx  (GakTopiB  MepioA, NPUAATHUN Ui
MOBHOI[IHHOTO IJIOJIOHOIIEHHS MEMIHO Y BIAKPUTOMY I'PYHTI YKpaiHH, BUSBISETHCA
JIOCUTh 0OMexeHuM y vaci [1, 6].

BianoBiiHO 3aXUIIEHUI IPYHT € (AKTUYHO € €JUHUM PEAICTUYHUM BaplaHTOM
OTPUMAaHHS KOMEPIIIHHOTO BPOXKAIO TMEMIHO B YKPATHCHKUX KJIIMaTHYHUX yMoBax. Ha
KOPHUCTh IIOTO CBiMYaTh 1 peKoMeHmallli (axoBUX JKEpes: 3a BUPOIIYBAaHHA B
HEOMATIOBAHUX CIIOPY/aX IJI0I0yTBOPEHHS BiI0YBAETHCS MEPEBAKHO Y JBA MEPIOIH -
BECHSHMM (Oepe3eHb—TpaBEeHb) Ta OCIHHIN (KIHEIlb CEPITHS - TOYATOK KOBTHS ), TOJI SIK
y po3mal JiiTa BpOKalHICTh CYTTEBO TaJla€ HaBITh 32 YMOBH IHTCHCHUBHOI'O IIBITIHHS
POCIIHH.

[lopiBHsIPHUM  aHaNi3  CMOCOOIB  PO3MHOXKEHHSI — TOKa3aB  IepeBary
BETeTaTUBHOTO (PKUBI[IOBAHHSI) HaJl HACIHHEBUM: 3a TPUBAJIOrO N HEPIBHOMIPHOIO
npopoctanHs HaciHHs (3—30 110) Ta moAOBKEHOro nepioAy a0 miogoHoueHHs (130—
155 ni® cykymHO) pOCJIMHH, BUPOIIEHI 3 HACIHHS, YACTO HE BCTUTalOTh 3aBEPIIUTH
IIUKJI PO3BUTKY B YMOBaxX KOPOTKOI'O BereTaliiHoro nepiony Ykpainu. JKuBiLroBaHHs,
0COOJIMBO OCIHHE, 31 30€pEKEHHIM MATOYHUX KYIIIB y 3MMOBUH Mepiojl, 3a0e3neuye
CKOpPOYEHHS TepMiHY 110 muiooHomeHHs Ha 20—30 110 1 € TEXHOJIOTIYHO TOIIIbHIIINM
JUTS BITYM3HSIHUX YMOB.

Bubip copTy BucTymae OJHUM 13 KIIOYOBUX YMHHUKIB, 1[0 BU3HAYAIOTh
pe3yJIbTaTUBHICTh BUPOIIYBAHHS MEMIHO B yMOBaxX CTHCIOTO BEreTaliiHoro nepioay,
XapaKTEepPHOTO JUIsi TepuTopii YKpainu. Y BUPOOHWYIN NPaKTHUIl HAWIIUAPIIOTO
3acTOCyBaHHS HaOyu ABa copto3pasku — Pamsec 1 KoHcyeno, sKi cyTTeEBO pi3HATHCS
3a 610JIOTTYHUMH XapaKTEPUCTUKAMHU Ta BUMOTJIUBICTIO 10 YMOB KyJbTUBYBaHHS.
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Copr Pamzec € omHuM 13 HaAWOUIBII PO3MOBCIOKEHUX 1 BiA3HAYAETHCS
(dbopMyBaHHIM BEJIMKUX TUIOIB, Maca SIKMX 3/1aTHA repeBulyBaTu 1 kr. 3abapBieHHs
MIKIPKHU TJI0/IIB CBITJIO-’KOBTE, 3 TO3JI0BXXKHIMU (P10JIETOBUMHU CMYyTaMu; M&apOs;IKOTh
HI)KHOT KOHCHUCTEHIlli, apOMaTHa, 3 MOMIPHO BHUPaXEHOI COJOoAKICTI0. CyTTEBOIO
NepPeBarol0 JaHOro COPTY B KOHTEKCTI YKPaiHCHKUX arpoKJIIMaTHYHUX YMOB € HOTO
BHCOKa €KOJIOT14HA MJIACTHYHICTh — 3[JaTHICTh YCIIIITHO PO3BUBATHUCS 33 PI3HUX YMOB
BHUPOIIYBaHHSI, BKIIOYHO SK 3 TCIUIMYHUM, TaK 1 3 KYJIbTUBYBAHHSM Y BiIKPUTOMY
IPYHTI, IO CYTTEBO pPO3MIMPIOE Teorpadiro MOXKIMBOTO 3aCTOCYBaHHS COPTY B
perioHax 3 HEOJJHaKOBUM TEMIIEPATYPHUM PEKUMOM.

Copt KoHcyeno, cBo€0 4eproro, XapaKTepU3yEThCS HaCAMIIEPE T M ABUIIICHOO
BpokaiHicTio. [lmogum Maroth sitnenofiony ¢opmy 1 HamexaTb A0 KaTeropii
cepenuboruTiAHuX (Maca B mexax 200-700 r), mikipka CBITIIO-)KOBTa, CMYTacTiCTh
BUpa)KeHa ciabIiie MopiBHIHO 3 copToM Pam3zec. M&apos;siKOTh MJ10/11B BUPI3HIETHCS
BUIIIUM CTYIIEHEM COJIOJIKOCTI Ta iIHTEeHCMBHUM apoMaroM. Ha Biaminy Big Pamzeca,
el COpT BIJ3HAYAETHCA OUIBIIO BUMOTJHUBICTIO JO YMOB BHPOIIYBaHHS,
JIEMOHCTPYIOUH Kpallll pe3yJbTaTh camMe B TEIUIMYHUX YMOBax abo B perioHax i3
TPUBAJIMM TEIUIMM CE30HOM, HI0 OOMEXKY€E JOIUIbHICTh HOro KyJbTUBYBAHHS Y
BIJIKDUTOMY I'PYHTI B OUIBIIOCTI KJIIMAaTUYHUX 30H YKpainu [1].

Oco0auBOCTI KIIMaTUYHUX YMOB YKpaiHM — MOPIBHSHO HETPHUBAIMMA TEIJIUN
neplosl BereTalii y MOeAHaHHI 3 IMOBIPHICTIO PaHHIX OCIHHIX MPUMOPO3KIB —
3YMOBJIIOIOTH MTPAKTUYHY 3HAUYIIICTh TEXHOJIOTIH, CIIPSIMOBAHUX HA TIPHUIIBUIIICHHS
Ta 3aBEPILEHHS MPOLECY J03pIBaHHS IJIOAIB. Y HAYKOBO-NPAKTUYHIN JIITEpaTypl Taki
NpUHAOMH  TPAAMIIIHO  PO3IMIIANAIOTBCS  SIK  000B&APOS;SI3KOBUM  €JIIEMEHT
TEXHOJIOTIYHOTO MUKy BHPOIIYBaHHS KYJIbTYpH B YMOBaX MOMIPHOI KJIIMaTHYHOI
30HHU [3, 6].

Cepen arpoTeXHIYHMX 3aXOJliB BapTO BHOKPEMHUTH CHUCTEMAaTU4YHE BUIAJICHHS
MACUHKIB Ta MPUILIUITYBAHHS BEPXIBKOBOI YACTUHU TUIOJOHOCHUX TArOHIB y JAPYTii
MOJIOBHHI JIiTa, IO CIPUSIE IEPEPO3NOUTY TUIACTUYHUX PEYOBUH POCIWHU HA KOPUCTh
J03pIBaHHS BXK€ HAABHUX IUIO/IB 3aMiCTh MOJAIBIIIOTO MIPUPOCTY BET€TATUBHOT MacH.
JloIaTKOBUM 1HCTPYMEHTOM € CKOPOYEHHS TMOJIMBHOTO PEXUMY Ta BIJIMOBA Bij
A30THMX IIJPKUBIICHh HAMPUKIHII BETETAI[IHHOTO CE30HY — IIl 3aXOJIU MJIIOTh SK
CBOEPIAHHI CTPECOBUN YMHHHUK, 1[0 MIPUCKOPIOE 3aBEPIICHHS pOCTOBUX mpoiieci. He
MEHII JI€BUM TNPUAOMOM € BHECEHHsS KaliiHO-(ochopHUX J0OpUB, SIKi
0e3mocepelHbO  CTIPHUAIOTH IHTEHCU(IKalii HAKONMWYCHHS IYKPiB y TMJIOIOBIiH
M&apos;sKoTi [4].

VY curyarisix, KOJIM iCHY€E 3arpo3a HacCTaHHS PaHHIX 3aMOPO3KIB, JOLUIBHUM €
3aCTOCYBAaHHS METOY IITYYHOTO J03apIOBAHHS: TUTOAN 30MPAIOTh Ha €TaIli HEMOBHOTO
JOCTUTaHHS (32 YMOBH, 110 BOHM B)X€ HaOyJdu THUIOBOTO i1 COPTY pPO3Mipy) 1
PO3MIIIYIOTh Y 3aKpUTIH Tapi MOPSA 13 MOCTUTIMMHU TUIOJAMHU 1HIIUX KYJIBTYp —
O0aHaHaMU YU S0JIyKaMu, — SIKI BUCTYNAIOTh JXKEPEJIOM MPUPOJHOTO eTuiieHy. Takui
MiaXia 3a0e3rnedye TMOBHOIIHHE JO03PIBAaHHS IUIOAIB Y MPUMIIICHHI BIPOAOBXK 12
THXKHIB 32 TemmneparypHoro pexxumy +20...+24 °C. BukopuctanHs 1bOro NpuiioMy
JI03BOJISIE CYTTEBO 3HHU3UTH 3aJEKHICTh KIHIIEBOI BpOXKAWHOCTI BiJ (HaKTUYHOI
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TPUBAJIOCTI TEIJIOTO CE30HY, IO B MIJICYMKY PO3IIMPIOE MOKIUBOCTI KyJIbTUBYBaHHS
TMIETHO HaBITh y PETiOHAX 13 KOPOTKUM JIITHIM mepiojioM [3].

[Tonpu Te, 1m0 HAKOMUYEHHN B YKpaiHi MPaKTUYHUMN OCBIJ KyJIbTUBYBaHHS
MEeIHO Hapasi € TOCUTh OOMEKEHHUM 3a 00CATOM, HOTO MOETHAHHS 3 aIPOOOBAHUMU Y
CBITOBI{ arpOHOMIYHIHM MPAKTHIll TEXHOJIOTIYHUMH PIIICHHSAMHU JI03BOJISIE PO3TIISAIATH
0 KyJbTypy SK TaKy, IIO Ma€ pealbHW TOTEHINAT JUIsi OUIBII IIUPOKOTO
BIPOBADKCHHS — SK B YMOBaX IPOMHCIOBOTO TEIUIMYHOTO BUPOOHUIITBA, TaK 1 B
aMaTOpPChKOMY TOPOJHUIITBI Ta KIMHATHIN KynbTypl. Peamizaliis 1boro moTeHuiany,
OJIHaK, TIOTPeOy€e MPOBEACHHS MOMAIBIINX COPTOBUIIPOOYBaHb, & TAKOXK aamTarlii
TEXHOJIOTIYHUX TAapaMeTpiB  BHPOIIYBaHHS JI0 OCOOJMBOCTEH  KOHKPETHHX
arpoKJIIMaTUYHUX 30H KpaiHU.
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MABPUTAHCBKHUM I'A30H SIK ATbTEPHATUBA TPAJIUIIHHUM
I'ASOHHHMM HOKPUTTAM

Y cydacHiil naHamadTHIA apXITEKTypl Ta C€aJ0BO-TIAPKOBOMY TOCIOJIapCTBI
KOHIICTIIIisl 1ealbHOTO Ta30HYy 3a3Ha€ KapAWHAIBHUX TpaHcopmaliit. IIpoTrsrom
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CTOJIITh €TaJOHOM BBaXaBCSA KIACUYHUN MapTEpPHUM Ta30H — HU3BKOCKOIICHH,
MOHOXPOMHHMI Ta 0O€370raHHO pIBHMI, 110 CHUMBOJI3yBaB aOCOIIOTHUN KOHTPOJIb
JOJIMHU HaJ npupojoto. [IpoTe, cboro/iHi, B €MoXy rnodaibHUX KIIMATHYHUX 3MIH Ta
cTpiMKoi ypOaHi3alii, el miaXiJ € €KOJOr1YHO Ta €KOHOMIYHO HEeXHTTE3IaTHHUM.
HoBoro anbTepHATUBOIO KIACUYHUM «3€JIEHUM KHJIMMaM» CTa€ MaBpPUTAHCHKUN Ta30H
— KBITYyYl JIYKH, IO (POPMYIOTBCA SIK >KMBa MIKPOEKOCHCTEMa, € ¢uiopa 1 ¢ayHa
B3a€EMOJIIIOTh Yy TAapMOHIi, MOBEPTAIOYM MPUPOJHUN OallaHC y MICHKI MEeH3axi.
OCHOBHOIO METOIO IILOTO JOCIIJIKEHHS € aHali3 OOTaHIYHUX XapaKTEPUCTHK, cep
3aCTOCYBaHHS, IMPAKTUYHOCTI Ta  EKOHOMIYHOI  €(QEKTUBHOCTI  CTBOPEHHS
MaBPUTAHCHKOT'O T'a30HY 5K CTIHKOT aIbTepHATHBH 3BUYHUM Fa30HHUM MOKPHTTAM [1].

Cknan 1 OoTaHiuHI OCOOJMBOCTI € OCHOBOIO [JIsi CTBOPEHHS JIOBFOBIYHOI'O
MaBpHUTAHCBKOTO Ta30HY, SKUH TOTpeOye MNpaBUIBLHOTO IiI00pYy (diTOMATpPHII.
OnrtumanbHe CIIBBIIHOMIEHHS IS CTaOUIBHOCTI (DITOLIEHO3Y CTAaHOBUTH MPUOIU3HO
80-90% BY3bKOJIUCTUX HU3BKOPOCIUX 3JIAKOBHX TpaB (KOCTPHUIIS YEPBOHA, MITIUIIA
TOHKa, pairpac macoBuiHuii) i 10-20% HaciHHS TBOJOIBLHUX KBITY4UX pociuH. Jlis
BIJIKDUTUX COHSYHHMX [UISHOK TPAJAMIINHO BUKOPUCTOBYIOTH JMKUN MakK, CHHIO
BOJIONIKY, JIbOH BEJIMKOKBITKOBHM Ta Hireuty. OpgHak, TpH O3€JICHEHHI CKJIaJIHHUX
3aTiHEHUX 30H (1] KpOHAMHU JIEPEB) KPUTUUHO BAXKIIMBO 1HTETPYBATH TIHLOBUTPUBAII
BUJIM: HEMODTY, OapBIHOK, CTOKPOTKH, a 31 3JaKIB — KOCTPULIIO OBEYY Ta IIyYHUK
JNEpHUCTHH [2, 5].

Cdepu BUKOpUCTaHHS MaBPUTAHCHKOT'O Fa30HY OXOIUTIOIOTh HAHPI3HOMAaHITHIIII
TUIIA TPOCTOPIB: BiJ ypOaHICTUYHOIO O3€JIEHEHHS (BIAKPUTI MPOCTOPH TMApKIiB,
TPAHCIIOPTHI PO3B'SI3KK, y3014usi) 1O MAaCHITAa0HUX EKOJOTTYHUX TMPOEKTIB 3
peKyIbTUBALIL AerpaoBaHUX IPYHTIB 1 peBiTaii3allii MpOMUCIOBHUX 30H. Ha BigMiHYy
Bil TpaB 13 CTPUIKCHOIO KOPEHEBOI CHCTEMOIO, OaratopiBHEBE pI3HOTpaB's
e(deKTUBHIIIE 3aTPUMy€ NPIOHOMUCIIEPCHUN TWJI, 3HUKYE TEMIIEpaTypy MOBEPXHI
IPYHTY MiJ Yac JITHHOI CIIEKH Ta HaA1MHO 3amo0irae BITpOBI 1 BOJHIN epo3ii [4, 7].

[IpakTUuHICTh B €KCIUTyaTaIlli MaBPUTAHCHKOTO Ta30HY MOJISITae, HacaMIiepes, y
MiHIMI3allli BTpY4YaHHs JIIOJIMHHA B €KOcUCTeMy. Taki IyKu, 3a3BUYaid, CKOITYIOTh JIUIIIE
1-2 pa3u Ha pik (HampHKiHII JiTa a00 Ha TOYATKYy OCEHI), IO J03BOJISIE POCIMHAM
BIJIIIBICTH, «CKUHYTH» HACIHHS Ta 3a0€3MEYUTH MPUPOJHE BIAHOBICHHS MOMYJISIIIT.
I'muboka KopeHeBa cucTemMa poOUTh TaKWWd ra3oH CTIMKUM 10 mocyxu. BomHouac,
ICHYIOTh 00'€KTHMBHI OOMEXKEHHSI: KBITYYl JIYKM MarOTh BKpaidl HU3BKY CTIMKICTH JO
BUTONTYBaHHS, TOMY HE TIAXOAATH ISl 30H aKTHBHOTO PEKpeaIliiHoro HaBaHTa)KCHHS,
a Ooporhba 3 Oyp'ssHaMH YCKJIAQIHIOETHCA Yepe3 HEMOXKJIMBICTh 3aCTOCYBaHHS
CYLIJIbHUX 200 BUOIpKOBUX repOinuIiB [3].

ExoHoMIYHa TOUUIBHICTE (€KOHOMHICTh) BIPOBAKEHHS KBITYYUX JIYK JI03BOJISIE
paavKaIbHO ONTHUMI3yBaTH MYHIIUMNAIBHI OIOKETH HAa YTPUMaHHS TEPUTOPIH.
BiamoBa Bij NOTHKHEBOTO KOCIHHS BUBLUIBHSIE 3HAYHI KOIITH, CKOPOUYIOUN BUTPATU
Ha MaJIbHE, CJICKTPOSHEPT1I0, aMOPTH3AIlit0 TeXHIKK Ta orutary mpaiii Ha 30-50%. Kpim
TOT'0, KJIJACMYHUI Ta30H B YMOBaX JITHBOI CIIEKH MOTpeOy€e IHTEHCUBHOTO MOJIKBY (15-
25 miTpiB BOAM Ha KBAJAPATHUW METP IMIOTHXKHS), TOAI SIK MaBPUTAHCHKHM Ta30H
BHMarae 3BOJIOKCHHS TIEPEBAKHO JIUIIIC HA €TaIl MPOPOCTaHHs HaciHHA [4, 6].
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Oco06nuBy yBary cCiiji TPUIUIMTH arpoTeXHIYHMM acCIeKTaM CTBOPEHHS
MaBpUTAHCHKUX Ta30HIB. Jlia ycmimHOro QopMyBaHHsS (ITOIEHO3Y HEOOX1THO
pETENbHO MIATOTYBaTH IPYHT, BKIIIOYAIOUM TJIMOOKE BUIAICHHS KOPEHEBUIIHUX
Oyp'sHIB, TaKWUX SK MHUPIM TOB3YYMH, aKe IICIsA CXOJIB XiMiuHa OOpoThOa 3
Oyp'sHaMU cTae HEMOXJIMBOI. Haiikpalie cisiTi Taki ra30HU BECHOO (KiHEIlb KBITHS
- IOYATOK TpaBHs) a00 mif 3uMy (JIMCTOMAN), IO T03BOJISIE MPUPOTHO CTpaTU(IKyBaTH
HaciHHS OaraTopiuHux KBiTiB. HopMa BuciBy cTraHoBUTH mpubnm3Ho 1-2 xr Ha 100 M?,
10 3HAYHO MEHINe, HK y KJIACHYHMX 3J1aKOBHX Ta3oHax. BimHI IpyHTH HacmpaBii
CIPUSAIOTh KpalloMy PpO3BUTKY PI3HOTpaB'A, OCKIIBKA HAaAMIPHHM BMICT a30THHX
I00pHUB CTHUMYJIOE HAJAMIPHUN PICT 37aKiB, AKI MOTIM MOXYTh BUTICHHUTH KBITYyYl
POCTIUHH.

[lopganpiie wmaiOyTHe Ta T100adbHI TEPCHEKTUBH MICHKOTO O3CJICHEHHS
HEMUHY4YE TMOB'sI3aHl 13 TEPEX0J0M Ha HOBI €KOJIOTIYHI CTaHaapTH. €BpOMEHCHKI
KJIIMaTH4YHI IUPEKTUBU CTUMYJIIOIOTh 3aMI1HY CTEPHIIBHUX 3€JIEHUX IUIOIL Ha IPUPOJIHI
¢itorieHo3u. baratoBuoBI JyKHM 3HAYHO Kpaile MOM'SKIIYIOTH €PEeKT "MiChKOTO
TEMJIOBOTO OCTpOBa" Ta MpalOlOTh SK NPUPOJHI (UIBTPU-TYOKH, €(HEKTUBHO
3aTPUMYIOUH Ta OYMILAI0YH 37IMBOBI BoJu [7].

TakuM 4YMHOM, CTBOPEHHS MaBpUTAHCHKUX Ta30HIB € HE JIMIIE MOJHOIO
TEHJEHIIEI0 B JaHAMA()THOMY IU3aiiHi, a i HAYKOBO-OOIPYHTOBAaHUM 3aCO00M JUIs
CTaJIOr0 PO3BUTKY MICHKHUX TEpPUTOpId. Take MOKPUTTS YCHIIIHO MOEIHYE BUCOKY
JEKOPATUBHICTh 3 €KOJIOTTYHOIO BIAMOBIIAJIBHICTIO Td €EKOHOMIYHOIO €()EKTUBHICTIO.
Xo04 KBITyYl JYKH HE MOXYTh 3aMIHUTH CHOPTHMBHI NOKPUTTS, BOHU € HEB1JI'€MHUM
PILIEHHSM JIJ151 €KOJIOTTYHOIO O3€JIEHEHHS MapKiB, CXUJIIB Ta TPAaH3UTHUX 30H. [lepexin
70 PI3HOMAaHITHUX (DITOLIEHO31B 3a0e3Meuye CTBOPEHHS CTIMKUX, CAaMOPETyIbOBaHUX
MIKPOEKOCHUCTEM, TPUCTOCOBAHUX JI0 CYYaCHUX BUKIIUKIB 3MIH KJIIMaTYy.
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OCOBJIUBOCTI BUPOILILYBAHHS NIIEHUIII O3UMOI B YMOBAX

3MIHU KUIIIMATY

[Tmiennnss o3uMa € OJHIEI0 3 OCHOBHUX 3€PHOBUX KYJIbTYp 1 Ma€ Ba)JIMBE
IIPOJOBONIbYE, KOPMOBE Ta €KOHOMiUHE 3HAYeHHs. Ii BpoxkKaiHiCTh (opMyeThCs Tij
BIUTMBOM T'€HETUYHHUX OCOOJIMBOCTEN COPTY, arpOTEXHIYHHUX 3aXO0/1B, IPDYHTOBUX YMOB
1 morogHuX (HakTopiB. Y CydyaCHHX YMOBAX TpPaJHUIIHA TEXHOJIOTiS BUPOIIyBaHHS
noTpedye KOpUTyBaHHS Yepe3 3MIHU TEMIIEPATYPHOTO PEKUMY Ta XapaKTepy OIaIiB.

OCHOBHMMHU TIpOSIBAMHU 3MIHM KJIIMary € MiABUIICHHS TeMIepaTypu MOBITPS,
CKOPOYEHHSI TPUBAJIOCTI CTIMKOTO CHITOBOTO MOKPUBY, HECTAOUIbHICTH 3MMOBOIO
Mepiosly, paHHE BIJIHOBIICHHS BECHSHOi BereTallii, 30UIbLICHHS TPUBAJIOCTI
MOCYIUIMBUX MEPIOIB 1 YaCTIII XBUJI1 crieku. L1 siBUIIa MOXKYTh SIK TO3UTUBHO, TaK 1
HEraTMBHO BIUIMBATH Ha MIIEHUIIO o3uMy. Hampukiaa, TpuBammuid OCIHHIN 1epioa
CIpUs€ KpalioMy pO3BUTKY KOpPEHEBOI CHCTEMH, ajie 3a HaJAMIPHO BHUCOKHX
TEMIEPATyp POCIWHU IEPEepOCTa0Th, BUTPAYAIOTh 3alacy MOKMBHUX PEUOBHUH 1
BTPAYarOTh CTIHKICTH 10 HECIPUSITIMBUX YMOB.

JlJis HOpPMaNbHOTO POCTY MIICHMIl O3UMOI Ba)XJIMBE IMOEIHAHHSA JOCTATHHOI
KUIBKOCTI BOJIOTM Ta TOMIPHUX TEMIEpaTyp y TMepioJl OCIHHBOI BereTarli. 3a
ONTHUMAJIBHUX YMOB POCIMHHU (POpMYyIOTH 2-4 maroHu, no0pe PO3BHHEHY KOPEHEBY
CUCTEMY Ta HAaKONUYYIOTh HEOOXIJHY KUIBKICTh IIyKpiB, $AKI 3a0e3MedyroTh
MOPO30CTIWKICTh. OJHAK TOTEIUIIHHS BOCEHHW MOXKE TPU3BOIUTH 10 3aTATyBaHHS
Bererailii. Y pe3yibTari pOCIUHH MEPEPOCTAIOTh, YTBOPIOIOTH HAIMIPHY BETETaTUBHY
Macy, Mi3HIIIE MNPOXOJATh 3arapTyBaHHS Ta TIpII€ TMEPEHOCATh Pi3Ki 3HUKEHHS
TEMIEpaTypH.

Teni 3MMU TaKOXK CTBOPIOIOTH HeOe3MeKy J71s 1ociBiB. [lepioau BIiIIUT MOXKYTh
CIIPUYMHUTH BIJHOBJCHHS BereTallli, MCJs YOro HaBiTh HETPUBAII MOPO3H
MOIIKOJKYIOTh 3arapToBaHi POCIMHU. 3a BIJCYTHOCTI CHITOBOTO MOKPUBY MOKIIMBE
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nigMep3aHHsa BysJa KyuliHHsA. KpiMm Toro, depryBaHHS 3aMep3aHHs il BiJTaBaHHS
I'PYHTY MOK€ CIIPUYMHUTH BUITUPAHHS POCIIHMH 1 PO3PUBAHHS KOPEHEBOT CUCTEMU.

HagecHi nigBuilieHHsI TeMIIepaTypy NPUILIBUIIITYE MPOXOHKEHHS (DEHOTOTTYHUX
¢as3. Lle ckopouye nepios1 popMyBaHHS IPOTYKTUBHOTO CTEOJIOCTOIO Ta HAJTUBY 3€pHA.
Haitbinpmr kpuUTHYHUM € JeiuT BOJOTM B TEpIOj BUXOAY POCIUH y TPYOKY,
KOJIOCIHHS, LIBITIHHS Ta HAJIMBY 3€pHAa. BECHAHO-NITHA MOCyXa 3MEHIIY€E KUTbKICTb
3epeH y kosioci, Macy 1000 3epeH 1 3arajbpHy BpokaliHICTh. BHCOKi TemmepaTypH i
9yac MBITIHHA MOXYTh IMOPYIITyBaTH 3alWJICHHS, a CIeKa B TEPioJl HAIUBY 3epHa
MPUCKOPIOE MOTO JOCTUTAHHS Ta TIOTIpIIye SKiCHI moka3Huku. OmHUM 13
Halie(DeKTUBHIMNX CMOCOOIB TPHUCTOCYBAHHS BHUPOOHUIITBA A0 3MIHH KJIIMaTy €
BHUPOIIIYBAaHHS COPTIB, aJallTOBAaHUX 10 KOHKPETHOI TPYHTOBO-KIIMAaTHYHOI 30HHU.
IlepeBary cnii HagaBaTH COpTaM 13 BUCOKOIO MOCYXO-, MOPO30- Ta 3UMOCTIMKICTIO,
n00pe PO3BHMHEHOI KOPEHEBOK CHCTEMOI0, CTAOUIBHOK MPOJYKTHBHICTIO Ta
CTIWKICTIO IO OCHOBHUX XBOPOO.

VY rocnoaapcTBi IOIUIBHO BUKOPUCTOBYBATH HE OJIMH, a KUJIbKA COPTIB 13 PI3HOIO
TPUBAIICTIO BereTaliHoro nepioay. lle mae 3mMory 3sMeHIIUTH pU3UKH, MOB’s3aH1 3
HECHPUSATIIMBUM 30iroM MOTOJHUX YMOB Y KpUTHUYHI (a3d pO3BUTKY. PaHHBOCTHTII
COPTH MOXYTh YHUKATH JIITHBOT TTOCYXH, TOJI SIK CEPEIHBO- Ta MI3HbOCTUTIII 3/1aTHI
Kpallle peajizyBaTu MOTEHIIIANl YPOKAUHOCTI 3a JJOCTATHLOTO BOJIOT03a0€3MEUCHHS.

BaxxnuBUM € BUKOPUCTaHHS CEpTU(PIKOBAHOTO HACIHHS 3 BUCOKUMH MTOCIBHUMH
akocTsiMu.  llepen ciBOOKO HAcCIHHA MOTPIOHO MPOTPYIOBATH  J03BOJICHUMH
npenapaTamu JJIs1 3aXUCTy BiJl HACIHHEBOI Ta TPYHTOBOI iH(eKIii. JlOmiTbHIM TaKoX
€ 3acTOCYBaHHsS OIOJOTIYHMX TpenapariB 1 CTHUMYJSTOPIB pOCTY, OAHAK iX
BUKOPHCTAaHHS Mae Oa3yBaTHCS Ha pe3ylibTaTax I[OJIbOBUX BHIIPOOYBaHb Ta
peKoMeHaIlsIX BUpoOHuKa [1] .

B yMmoBax moTeruiiHHS CTPOKHU CIBOM MINIEHHUIIl 03UMOi HEOOX1JHO BHU3HAYaTH 3
ypaxyBaHHSIM TEMIIEpaTypH, 3aMaciB MPOAYKTUBHOI BOJIOTH B IPYHTI, MOMIEPEAHUKA Ta
OiosoriuHUX ocobnmBocTer copty. Hanro panns ciBOa 3a BUCOKUX TEMIIEPATYp MOXKE
NPU3BECTU JO0 TEPEPOCTaHHS POCIUH, TMOCWICHOTO YpaXEHHS IIKITHUKAMH U
XBOpOoOamu Ta 3HMWKEHHS 3uMOCTIHKocTi. HaaTo mi3Hs ciBOa, HaBmaku, He 3a0e3neuye
dbopmyBaHHS 100pe PO3BUHEHOI KOPEHEBOI1 CUCTEMHU Ta JOCTAaTHHOI KIIBKOCTI ITaroHiB
710 HACTaHHS 3UMH.

OpieHTyBaTHCsl CHiJA HE JUIIE Ha KaJeHJIapHI JaTd, a ¥ Ha HaCTaHHSA
ONTUMAJIbHUX TEMIIEPATYPHUX YMOB ISl OCIHHBOTO KYIIIHHS. Y pa3i 1ediluTy BOoJOTH
CTPOKH CiBOM MOXKYTh JICIIO 3MIITyBaTUCS, III00 BUKOPUCTATH OIMAJM Ta 3a0€3MEUUTH
pIBHOMIpHE MNPOPOCTaHHA HaciHHA. HopMa BHCIBY TakoX mae OyTH THYYKOw. 3a
JOCTaTHHOI'O BOJIOT03a0e3MeUeHHs Ta SKICHOI MIArOTOBKM TIPYHTY 1 MOJKHA
3MEHIIYBaTH, TOJl AK 3a Mi3HbOI CiBOM ab0 HECTPUSTIUBUX YMOB HOPMY BHCIBY
KOPUT'YIOTh Y 01K 3011bIIIEHHS.

Hait6ip1mr mommpeHuM crnocoOoM CIBOM 3aJIMIIIAETHCS PSIIKOBUM 13 IIUPHUHOIO
MDKpsiap 15 cM. BaxkimBe 3Ha4YeHHS Mae pIBHOMIpHE 3aropTaHHS HACIHHS Ha
ONTUMAJIbHY TTHOMHY. 32 TIEPECYIIEHOTO BEPXHBOTO IIapy IPYHTY HAJAMIPHO MIJIKE
3aropTaHHs 3HUXKYE TMOJIbOBY CXOXKICTh, @ HAATO TJIMOOKE 3aTPUMYE IMOSBY CXOIIB 1
nmocnaboe pocaunu [2].
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B yMoBax yacTux nocyx OCHOBHUM 3aBJIaHHAM OOPOOITKY IPYHTY € HAKOTTMYEHHS
Ta 30epexeHHs Bojoru. EpekTuBHUMH 3ax0/1aMu € MiHIMI3aIis KUTbKOCTI IPOXO/IiB
TEXHIKH, BHUKOPUCTAHHA TIPYHTO3aXHCHUX TEXHOJOTIH, 30€peKeHHS POCIHMHHHUX
PEIITOK Ha MOBEPXHI Ta HEIOMYIIEHHS MEepPeCylIyBaHHS IPYHTY. 3acCTOCYBaHHS
MIOBEPXHEBOI0 a00 MIHIMAJIBHOIO OOpPOOITKY MOXKE 3MEHIIYBAaTH BHUIIAPOBYBAHHSI
BOAM, TPOTE WOro eQEeKTUBHICTh 3aJCKUTh BIJ TUIy IPYHTy, MOMEpPEIHHKA,
3a0yp’SHEHOCTI MOJISI Ta HASIBHOT TEXHIKH.

BaxnuBy ponp Bimirpae mnpaBuipHUN BuHOIp mnonepennuka. Hadikpammmu
norepeHUKaMHU JUIs TIISHHULI 03UMOi BBaXAIOTh 36pHOO000BI KyJIbTypH, OaraTopiuHi
Ta OJTHOPIYHI TPaBH, PiMaK, paHHI COPTU KAPTOIUTI i 1HII KyJIbTYPH, HICHS IKUX IPYHT
3QIIMIIAETHCS YHUCTHM Bif Oyp sHIB 1 TOCTATHRO 3a0e3MeueHuM BoIoror. HemorinsHo
4acTO PO3MINIYBATH MIICHUIIO MICHS TMIIEHUI, OCKUIBKH 1€ TMiJBUILYE PU3UK
HAKOMWYEHHS 30yIHUKIB XBOPOO, MIKITHUKIB 1 Oyp SHIB.

3MiHa KJIiMaTy MiIBUILYE€ BUMOTH /10 30aJJaHCOBAHOI'O JKUBJIEHHS POCIUH. A30T
HeoOX1THUM 111 PopMyBaHHS JTUCTKOBOI MOBEPXHI, MPOJIYKTUBHOTO CTEOJIOCTOIO Ta
KUIBKOCTI OlMKa y 3€pHi, ajge WOro HaAJUIIOK BOCEHH MOXKE CIPUUYUHUTU
HEPEePOCTaHHS POCIIMH 1 3HMKEHHS 3UMOCTIMKOCTI. TOMYy OCHOBHY YacTUHY a30THUX
N00OpUB JIOIIJILHO BHOCUTH HaBecHi, AudepeHIiioBaHo 3a ¢azaMu pPO3BUTKY Ta 3
ypaxyBaHHSM 3aIaciB BOJOTH.

docdop crpusie po3BUTKY KOPEHEBOI CUCTEMH Ta IMiIBUILLYE CTIMKICTh POCIIHH J0
HECIIPUATIMBUX YMOB, a KaJllii pEryJIt0€ BOJHUN OOMIH 1 MOCUIIIOE€ 3UMOCTIMKICTh Ta
MOCYXOCTIMKICTh. BaXXIMBUMHU € TakOoX CIpKa, Mar”iil 1 MIKpOEJIEMEHTH, 30KpemMa
Mapraselb, HMHK 1 Miab. CucrteMy yaoOpeHHS HEOOXiAHO (OpMyBaTH Ha OCHOBI
arpoXiMI4HOIO aHaJ3y IPYHTY Ta 3aIUIAHOBAHOTO PIBHS BPOXKANWHOCTI.

[ToTerutiHHS cripUsie pO3MIMPEHHIO apealy Ta 301UIBIIICHHIO YUCETLHOCTI OKPEMHUX
MIKITHUKIB 1 30yAHUKIB XBOp0oO. Tomy 3aXxMCT MOCIBIB Ma€ OyTH IHTETPOBAHHUM 1
BKJIFOYATH JOTPUMAaHHS CIBO3MIHU, BUKOPUCTAHHS CTIMKWX COPTIB, MPOTPYIOBAHHS
HACIHHA, KOHTPOJIb Oyp’SHIB 1 PEryJspHUN MOHITOPUHT TOCIBIB. 3aCTOCYyBaHHS
NeCTUIMIIB  TOBUHHO  3/IMCHIOBATHCS  JIMIIE 32 CKOHOMIYHOTO  IIOPOTY
IIKOJOYMHHOCTI, 13 IOTPUMaHHIM PETJIAMEHTIB 1 paBui Oe3neku [3].

BupornyBanHs MiieHuI 03MMoi B yMOBaX 3MiHH KIIIMaTy MOTpeOye mepexoay Bij
CTaHAAPTHOI TEXHOJOTIi A0 THYYKOi CHUCTEMHU YINpaBiiHHA MociBaMH. OCHOBHUMHU
HampsiMaMy ajanTainii € BHUKOPUCTAaHHSA IIOCYyXO- Ta MOPO3OCTIMKHX COPTIB,
KOPHUT'YBaHHSI CTPOKIB 1 HOPM BHUCIBY, HAKOITUYEHHS Ta 30€pEKEHHS [PYHTOBO1 BOJIOTH,
ONTHUMI3allisl CHCTEMHU KUBJIEHHS, TOTPUMAaHHS CIBO3MIHU Ta MOCUIICHHS MOHITOPUHTY
(iToCaHITapHOIO CTaHYy.

Oco0qMBO BaXJIMBO NPUMMATH TEXHOJIOTIYHI PIMICHHS 3 YpaxXyBaHHAM
KOHKPETHHUX MOTOJIHUX YMOB CE30HY, 3aIaciB nponyKTHBHo’l’ BOJIOTH Ta BJIACTUBOCTEM
noyisi. KommiekcHe 3acTocyBaHHS alanTallifHUX 3axO[iB Ja€e 3MoTy H1ABUIIUTH
CTIMKICTh TMIIEHMII O3MMOI JO TEMIIEPaTypHUX 1 BOJAHHUX CTpPECIB, 3MEHIIUTU
BUPOOHUY1 PU3UKH Ta 3a0€3MEYNTH CTAOUTEHE OTPUMAHHSI BPOXKAI0 BUCOKOI SIKOCTI.
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OCOBJHUBOCTI BUPOIYBAHHA ITOJIYHHUII I3
3ACTOCYBAHHSIM CYUYACHHUX TEXHOJIOI'TA

[Tonynur, abo CyHHUIIS caoBa, € OJHIEIO 3 HAMOUIBIN TMONIUPEHUX ST1THUX
KyJbTyp. [i BHpPOILYBaHHS Ma€ BajJIUBE IIPOAOBOJLYE Ta EKOHOMIUHE 3HAYEHHS
3aBJISIKM BUCOKMM CMAaKOBHUM SIKOCTSIM IUIOAIB, PAHHBOMY JOCTUTAHHIO Ta LIUPOKOMY
BUKOPHUCTAHHIO ST1]1 y CBIXKOMY BUIJISIAL M mepepoOH1iA TPOMKCIIOBOCTI.

Boanodac otpuMaHHs cTab1JIBHOTO BPOXKAKO 3aJI€KUTh BlJ IPABUIBHOTO BUOOPY
TUISTHKY, SIKOCTI MOCAJKOBOIO MaTepially, BOJHOIO Ta MOKUBHOTO PEKUMIB, & TAKOX
3aCTOCYBaHHS €(PEKTUBHUX arpOTEXHIYHMX 3aX0iB [1].

CydacHe STIIHHMITBO XapaKTEPU3YEThCS BIPOBAIKEHHSIM TEXHOJIOTIH, SKI
J03BOJISIIOTH OUIBIII TOUHO KOHTPOIIOBATH YMOBH POCTY 1 PO3BUTKY pOCiuH. [{0 Takux
TEXHOJIOT1M HajeXaTh BUKOPHCTAHHS arpoOBOJIOKHA Ta MYJIbYYBAJIBHUX MaTepialiB,
KpPaIJIMHHOTO 3pOIleHHs, (epTuraiii, MIHATUX TPAIOK, 3aXHUIICHOTO TPYHTY Ta
Cy4aCHUX CHCTEM Oprasizailii HacakeHs [2, 3].

OpHi€l0 3 OCHOBHUX YMOB YCHIIITHOTO BHUPOLIYBAHHS MOJYHHUL € MPaBUIbHUIMA
BUOIp AUISHKU Ta MIATOTOBKA IPYHTY. I KyJIbTypy HalOUIbII NPUAATHUMU € JIETK]
CYIJIMHKOBI Ta CyIIilIaHi IPYHTH 3 JOCTATHIM yMICTOM OpPraHi4HOi pEYOBUHU. I pyHT
MMOBMHEH MaTH J00pi BOJ0- Ta MOBITPONPOHUKHICTh, & ONTUMAaJIbHA KUCIOTHICTD JISI
TOJIYHUII CTaHOBUTH npubm3Ho pH 5,5-6,5 [1].

Ha Baxxkux TpyHTax AOIUTBPHMM € CTBOPEHHS MIAHATHX TPSAOK, IO CIPHUSE
HNOKPALICHHIO JIPEHAXKy Ta YMOB JUIsl PO3BUTKY KOpeHeBOi cucteMu [1]. Baxmusum
€JIEMEHTOM CY4YaCHOI TEXHOJIOTIi € MyJIbUyBaHHsS Ta BUKOPHUCTAaHHS arpoBOJIOKHA.
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ATpOBOJIOKHO joromarae 30epiratd BOJOTY B TIPYHTI, CTPUMYE PO3BUTOK
Oyp&apos;sHiB Ta 3MEHIIY€E 3a0pyAHEHHS AT IpyHTOM [1].

Kpim Toro, 3acrocyBaHHSi MyJbUyBaJbHUX MAaTepiajiiB JO3BOJISIE 3MEHIIUTH
noTpeOy B py4YHOMY MPOIOIIOBAHHI Ta CTBOPUTH OUIBII CHPHUSATINBI YMOBH IS
PO3BUTKY POCIIHH.

Jlis TpOMUCIIOBOTO BHUPOOHUIITBA OCOOJMBO BAXKIUBOIO € pAIKOBA cCXema
nocajaku. POoCIMHU MOXYTh BHCAKyBaTHCS psAJaMH 3 TEBHOIO BIJCTAHHIO MIX
KyIIaMH Ta MUKPAIISIMH, 0 3a0e3neuye 3py4yHICTh MPOBEACHHS MEXaHI30BaHHX
poOIT, TOTTSAY 3a HAacaIXKEHHSIMU Ta 30upaHHs Bpoxkaro [1].

BuxopucTtanss arpoBoJIOKHA B MOETHAHHI 3 PSIIKOBOIO CXEMOIO MTOCAIKH € OJTHUM
13 MOIIMPEHUX TEXHOJIOTIYHUX PIIIEHb Y Cy4aCHOMY BUPOIIyBaHHI MOXyHUI [1].

OpHi€ro 3 HAMOLIBII BaXIMBUX CyYaCHUX TEXHOJIOTIHM € KparulMHHE 3pPOLICHHS.
BoHo no3Bosisie mogaBaTé BOLy Oe3nocepeHbO 10 KOPEHEBOiI CUCTEMH POCIUH Ta
HiTPUMYBAaTH HEOOX1THUI PIBEHb BOJIOTOCTI IPYHTY.

Ha BinmiHy BijJ MOBEpXHEBOTO MOJIUBY, KpalIMHHA CUCTEMa J03BOJISE OLIBII
palioHaJbHO BUKOPUCTOBYBATH BOJy Ta 3MEHUIYBATH ii BTpatu [2].

KpanumHHe 3poiieHHs: JOUUIbHO MOEAHYBATH 3 (epTUTalli€ro, TOOTO BHECEHHSIM
PO3YHMHEHHX JTOOPHUB Pa30M 13 TTOJIMBHOIO BOAOK0. TaKui MiIX1/1 1a€ MOKIHUBICTh OB
pPIBHOMIpPHO 3a0e3leuyBaTd POCIUHM HEOOXITHUMH €JIEMEHTAMHU >KUBJICHHS Ta
peryiaoBaTH iX HAAXOMKEHHS BIANOBIAHO 10 (a3u poO3BUTKY KyJIbTypu [2].
[loenHaHHs KpamIMHHOTO MNOJAUBY 1 ¢epTuramii € ocoO0JMBO aKTyalbHUM IS
IHTEHCUBHUX TEXHOJIOT1M BHpOILyBaHHA MOayHHI. CydacHi TEXHOJOIli TaKOX
nepeadayaroTh MOXKIMBICTh BUPOILYBAaHHS MOJIYHHULIl HAa CyOCTpaTax.

Takuii crocid A03BOJIAE€ Kpallle KOHTPOJIIOBATH BOAHUM 1 MOKHUBHHUM pEKUMU
POCIIMH Ta 3MEHIIWTH 3aJIeKHICTh Bia BiactuBoctedd TIpyHTY [3]. OcobamBo
NEPCIEKTUBHUM € TO€AHAHHA CyOCTpaTHOI KyJbTypU 13 3aXUIIEHUM IPYHTOM,
KparuIMHHUM 3pOIICHHSM Ta (PepTUTaIli€ro.

CydacHa TEXHOJOTisl BUPOIIYBAHHS TOJYHHII TaKOX Mependadae MexaHi3alliio
BUpPOOHMYMX mpoueciB. Ha Benukux miom@ax MOXYTh BHKOPUCTOBYBATHUCS
MeXaH130BaHi cucTeMu (POpMyBaHHS TPSIIOK T4 BUCAKYBAaHHS POCIIUH.

[le mo3BoJIIE€ 3MEHIINTY TOTPEOY B pYUHiH Mparlli Ta MiIBUIIATHA TPOIYKTUBHICTh
BUpPOOHUIITBA [2].

OTxe, cyuyacHe BUPOIIYBaHHS MOJYHHMIII ITependayac KOMIUIEKCHE 3aCTOCYBaHHS
arpOTEXHOJIOTIYHUX MPUHOMIB, CIPSMOBAaHMX Ha ONTHUMI3allll0 YMOB pPOCTY Ta
TUTOIOHOIIIEHHST POCIIHH.

BaxxnuBuMM ereMeHTaMu TEXHOJIOTIT € MpaBWIbHUM BHUOIp IPYHTY Ta COpTY,
BUKOPHCTAHHS arpOBOJIOKHA W MYJbUyBIBHUX MaTepiaiiB, KpalJIMHHE 3pPOIICHHS,
dbepTHranis, maHATI TPSAKU Ta 3aXUIICHUN TPYHT.
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COHSIIHUK HaJIEXKUTh 10 HAMOUIBII pPEeHTA0ENbHUX CUIBCHKOIOCIOIAPCHKUX
KynbTyp. Moro HAaciHHS BHKOPHCTOBYIOTH JUIS BUPOGHHIITBA OJii, MAKYXHM Ta iHIINX
OpoAyKTiB. Bucoka exkoHOMIuHa NpPUBAOIMBICTh KYJIBTYpH YacCTO CIIOHYKa€e
rocrojapcTBa 30UIbITYBaTH TUIoNI ii mociBy. OIHaK HaaAMIpHE HACUYEHHS CIBO3MIHU
COHSIIIIHMKOM HETaTUBHO BIUIMBAE HA IPYHT 1 (DITOCAHITAPHUM CTaH arpoleHo3y.

CoHSIIHUK Ma€ TOTYKHY KOPEHEBY CHCTEMYy, sIka MPOHUKAE y TIMOOKI IIapH
I'PYHTY Ta BUKOPUCTOBYE 3HAYHI 3alac BOJIOTH ¥ MOKMBHHUX pedoBHH. Ilicis ioro
BUPOIIYBaHHS TPYHT MOXKE 3aJIUIIATHCS TEPECYIICHUM, OCOOJIMBO B YMOBax
HEJIOCTATHBOI'O 3BOJIOKEHHS. KpiM TOro, KynbTypa 3alMilae 3HAyHY KUIBKICTb
POCITMHHHUX PEIITOK, SKI TMOBIIBHO PO3KIATAIOTHCA Ta MOXKYTh OyTH KEpelom
iHpekmii. Came TOMy e(deKTUBHE BHUPOOHHUIITBO COHSIIIHUKY HEMOXJIUBE 0e3
PaBUJIHLHOTO YE€PTYBAHHS KYJIbTYp Y CIBO3MIHI.

JIJist  COHSAIIHUKY TpaBUibHA CIBO3MIHA Ma€ OCOOJMBE 3HAYEHHS 3 TaKUX
PUYMH: KYyJbTypa CIIOXUBA€ 3HAYHY KUIBKICTh BOJM Ta C€JIEMEHTIB JKUBJICHHSI, MA€
TPUBAJIMI TEepiojl BereTarlii, HOBUIBHO PO3KJIAJIa€ POCIUHHI PEIITKH; CIIPHIE
HAKOMMYEHHIO crenu@iuHux XBOpoO 1 MIKIJHUKIB MPU YacTOMY IMOBEPHEHHI Ha
noJjie, KOHKypye 3 Oyp’sHaMM MEpEeBaXHO HA MOYATKOBHX €Tamax PO3BUTKY, MOXE
MOTIPIIYBAaTH BOJAHUN PEXHUM TPYHTY M HACTYMHHUX KYJIBTYp. 32 JOTPHUMAHHS
MPaBUJILHOI CIBO3MIHM 3MEHUIYEThCA HETaTUBHUM BIUIMB LUX (DAKTOPIB, @ COHSLIHUK
Kpallle BUKOPUCTOBYE MOTEHITia TOJISI.

OpHi€l0 3 TOJIOBHUX BUMOT 10 BUPOIIYBAaHHS COHAIIHUKY € JOTPHUMAaHHS
JOCTaTHBOI TIEPEPBHU MIXK MOro mociBaMu Ha ofgHoMY moJi. [loBepratu COHSIIHUK Ha
T€ caMme Micle 0a)kaHO He YacTille HIX OAWH pa3 Ha 6-7 POKiB, a B TOCIOIapCTBAX 13
BHCOKHMM PIBHEM YpaKeHHS XBOpOOaMH 11 Mepio 1 JOMUIBHO 301bIITyBaTH.

Yacte BHpOIIYBaHHS COHSIIHUKY MPU3BOAUTH 10 HAKOMHYEHHS 30yAHHKIB
HECIIPaBX)HBOT OOPOIIHKUCTOI pocH, ¢Gomosy, (homoricucy, OuUToi Ta cipoi THHUIEH.
Oco0anBo HeOe3neyHow € Oina THUJIb, OCKUIBKH 1i 30yJHHK YTBOPIOE CKIIEPOLIi,
3MaTHI TpUBaJIMK 4Yac 30epirathcs B IPyHTI Ta ypakyBaTH HACTYIIHI IOCIBU. 3a
CKOPOYEHHS TEpioAy MOBEPHEHHS KYJIbTYPH Ha TMOJE 3pOCTa€ PU3MK IOIIHPEHHS
XBOPOO 1 3MEHITY€EThCS €PEKTUBHICTH 3aXMCHUX 3aXO0/IiB.

HenotpuMaHHsl CIBO3MIHM TakOXX CIpHUsi€ 30UIbIIEHHIO YUCEIBHOCTI BOBYKA
COHAIIHUKOBOTO — HEOE3MEYHOro Mapas3uTta, SIKUK MPUKPIIUTIOETHCS 10 KOPEHEBOT
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CUCTEMH POCJIHH 1 3HAYHO 3HUXKYE X MPOAYKTUBHICTh. TpuBaiie uepryBaHHs KyJIbTYyp,
BUKOPHUCTAHHS CTIMKUX TIOPUIIB 1 KOHTPOJIb MAaJauIll COHSIIHUKY € BaXKJIMBHUMH
3axX0JaMH CTPUMYBaHHSI MOUTUPEHHS [ILOTO IIKIIJIMBOTO OPraHi3My.

BpoxkailHICTh COHSIIITHUKY 3HAYHOIO MIPOI0 3aJIeKUTh B KYJIbTYpH, SKa
BUpOIIlyBajacs Ha TOJII MONEpPeIHbOro poky. Haiikpammmu nonepegHuKaMu
BBAXKAIOTh 03UMY MIIEHUITIO, O3UME JKUTO, TUMIHb, 36pHOO000BI KyJIbTypH Ta ACsKi
MpOocanHi KyJIbTypHy 32 YMOBU CBOEYACHOTO 30MpaHHS il SIKICHOT MiATOTOBKHU IPYHTY.

O3rMa MIeHuIs € OJHUM 13 HaWMOIMMPEHIIINX MOMEePEIHUKIB /I COHALTHUKY.
[Ticns 11 30WpaHHS 3aTUIIAETHCS JOCTATHBO dYacy IS TPOBEICHHS OCHOBHOTO
00poOITKy TPYHTY, 3HHIICHHS TMaJajuill Ta HAKOIMWYEHHS BOJOTH. 3epHOO000BI
KyJIbTYypH 30aradyioTh TPYHT a30TOM 3aBISKH MISUTBHOCTI OylIh0OYKOBHX OaKTEpii,
OJIHAK MiCJIsi HUX HEOOX1IHO BpaXxOBYBaTH PU3UK HAMIPHOIO HAKOIIMYEHHS a30Ty Ta
MO’KJIMBOTO NEPEPOCTAHHSI POCIIUH 32 CIPUATINBUX YMOB.

He pexkoMeHayeTbCs pPO3MILLYBaTH COHSIIHMK MICHIA KyJIbTYp, fIKI MaroTh
CHUIbHUX 3 HHUM 30yIHHUKIB XBOpoO abo Bucylrytoth T1pyHT. Hebaxkanumu
HOTEPETHUKAMH € COSl, pillaK Ta IHII KYJIbTYPH, MICISA AKUX MOXKYTh HAKOIIUYYBATUCS
30yAHUKKA O1101 THUJI. TakoX NpPOOJIEMHHM € PO3MIIICHHS COHSIIHUKY MicCIis
IyKPOBUX OYpSIKIB, OCKUIBKK OOHMIBI KyJIbTYpPH CIIOKMBAIOTh 3HAYH1 3al1acy BOJIOTH 3
IIIMOOKHUX IIapIB IPYHTY.

[IpaBunpHa CciBO3MIHA JONOMAara€ MIATPUMYBAaTH ONTUMANbHUI OanaHc
MOXKUBHUX PpEYOBUH Yy TIpyHTI. YepryBaHHA KyJdbTyp 13 PI3HOIO TNIHOUHOIO
MIPOHUKHEHHSI KOPEHEBOI CHCTeMH 3abe3nedye OuIbll PIBHOMIPHE BHKOPHUCTAHHS
MOKUBHUX €JEMEHTIB 1 BoJioru. [licisa KynbTyp 13 MOBEPXHEBOIO KOPEHEBOIO
CUCTEMOIO COHSILIHUK MOKE €(EKTHUBHIIIE BUKOPUCTOBYBATH TNIMOIIl IIAPH IPYHTY,
SKIIIO BOHU JJOCTaTHBHO 3a0€3MeueHi BOJIOTO10.

BoaHouac He ciia po3risgaTH COHSIIHUK JIMLIE SIK KYJIbTYpPY, 110 BUCHAXYE
I'PYHT. 3a IPaBUWIBHOTO YAOOPEHHS, BUKOPUCTAHHS POCIMHHUX PEIITOK 1 JOTPUMAaHHS
YepryBaHHsS BIH MOX€ €(QEeKTUBHO BHUKOPHUCTOBYBAaTH IIOKMBHI PEUYOBUHHU Ta
3a0e3meuyBaTi BUCOKY €KOHOMIUHY Bijyiady. BaKJIMBO KOMIIEHCYBaTH BUHECEHHS
€JIEMEHTIB JKUBJICHHS 3 YPO’Ka€M HACiHHS Ta TOOIYHOIO MPOAYKIIEI0 Ha OCHOBI
arpoxiMiYHOTO aHATI3y IPYHTY.

UYepes NOBUIbHUNA MMOYATKOBUHM PICT COHSIIHUK € YYTJIMBHUM JI0 3a0yp’THEHOCTI.
Byp’stHu KOHKYPYIOTb 13 KyJIbTYPOIO 32 BOJIY, CBITJIO T MOKMBHI PEYOBUHU, OCOOJIUBO
B mepuri ¢a3u po3BUTKy. [IpaBuibHa CiBO3MIHA J1la€ MOXKJIMBICTh 3MEHIIUTH
YUCENBHICTh Oyp’sHIB 3aBASKA BUKOPUCTAHHIO KYJIBTYp 13 PI3HUMH CTPOKaMH CiBOH,
crocobaMu JOTIISITY Ta KOHKYPEHTHOIO 3[aTHICTIO.

O3umi 3epHOBI KyJIbTypH, OaraTopiyHi TpaBU Ta JE€sAKl MpOCAamHl KYJIbTypu
CIPUSIOTH OYMINICHHIO TOJIS Bl Oyp’siHIB. Y MpoI1ieci CIBO3MIHM MOKHA €(DEKTHUBHIIIIE
3aCTOCOBYBATH MEXaHIUHI Ta XIMI4HI METOJIU KOHTPOJIIO, 3anodirarouu (HopMyBaHHIO
PE3UCTEHTHOCTI Oyp sIHIB 710 TepOiluaiB. BaxiBe 3HaUeHHS Ma€e 3HUIIICHHS 1A aJTHII
COHSIIITHHUKY, OCKUTHKH BOHA € JHKEpeJIoM 1H(EKIIIT Ta CIpHsie 3aCMIY€HHIO HACTYITHUX
MOCIBIB.

[IpaBunbHa ciBO3MiHA € OJHUM 13 HaWBAXJIMBIIIMX YUHHHUKIB €(QEKTUBHOTO
BUPOIIYBaHHS COHSIIHUKY. BoHa 3a0e3nedye 3HMKEHHS PIBHS ypa)K€HHS TOCIBIB
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XBOpoOamMu Ta IIKIIHUKAMHU, OOMEXKEHHsI MOIIMPEHHS BOBYKA COHSIIHUKOBOTO W
najayivill KyJbTYpH, palliloHAJIbHE BUKOPUCTaHHS IPYHTOBOI BOJIOTU Ta TOKMBHHUX
PEYOBHH, TTOKPAILIEHHS CTPYKTYPH M POJIOYOCTI IPYHTY, 3MEHIICHHS 3a0yp’ SHEHOCTI
IOJIsI, TIJBMIIECHHS Ta CTaO1Ii3allil0 BPOXKAMHOCTI HACIHHSA Ta MOKpAIIEHHS SKOCTI
IPOJIYKIIli Ta EKOHOMIYHOI €()eKTUBHOCTI BUPOOHHUIITBA.

OTxe, COHSIIHUK HE CJIiJ BHUPOIIYBAaTH B MOHOKYJIbTYpi a00 3 HaJAMIPHO
KOPOTKOIO TepepBOol0 MK mociBamu. Haiikpamy pesynapTatu 3abe3mnedye HOro
PO3MIIICHHS TICJIS 36pPHOBUX 1 36pHOO0O0BUX KYJIBTYP 13 TOBEPHEHHAM Ha MONIEPETHE
Mmicie uepe3 6-7 pokiB. lloegHaHHS mNpaBUIBHOI CIBO3MIHM 3 BUKOPHCTAHHSAM
aJlanToBaHUX TiOpHUAIB, palliOHATBHUM YyIOOpEHHSM, 30€epeKEeHHSM BOJOTH Ta
IHTErPOBAaHUM 3aXHCTOM POCIIHH JIa€ 3MOTY MiABUIIUTU MPOTYKTUBHICTD COHSIITHUKY
Ta 30€perTi poaIOYICTb IPYHTY.
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E®EKTUBHICTDH ITO3AKOPEHEBOI'O 3ACTOCYBAHHA

MIKPOJOBPUB Y TEXHOJIOI'TI BUPOILIIYBAHHS IMIIIEHUII O3UMOI1

CydacHi TEXHOJIOTHi BHUPOIIYBAHHS MIIEHUIl O3UMOI mepeadayaroTh
(dopMyBaHHsS 30aJIaHCOBAHOI CHCTEMH MIHEPAJIBHOTO >KUBJICHHS, Yy SIKIM mopspg i3
MaKpOeJIeMEHTAMH BaXKIMBE MiCIle HAJICKUTh MikpoeJdemMeHTaM. LIMHK, mMapraHensp,
MiJb, OOp, 3a130 Ta 1HII €JeMEHTH OepyTh ydacThb y (epMEHTATUBHUX IpOIlecax,
(bOTOCI/IHTCBl cuHTe31 OunkiB, (OpMyBaHHI TE€HEpPATHUBHMX OpraHiB 1 peajizarii
MOTEHL1aTy MPOTYKTUBHOCTI pOCiivH. TOMY 3aCTOCYBaHHS MIKPOJOOPHB PO3TIISIIAl0Th
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K TOJATKOBUHM arpOTEXHOJOTIYHUMN 3aXij1, CIPSIMOBAHUI HA ONTUMI3AIIIIO KUBJICHHS
KyJIbTYPH YIIPOAOBXK BereTallii.

OaHuM 13 MOMIMPEHUX CHOCO0IB BUKOPUCTAHHSA MIKPOJOOPUB € TIEpPEeAnociBHA
00poOKa HaciHHSA Ta Io3aKopeHeBe mipkuBieHHsA. Jlocmikenns B.B. INanrypa,
A.A. Kouepru, O.C. [Tunka ta O.l. Jlens 3acBimumin edeKTHUBHICTbh 3aCTOCYBaHHS
MIKpOJO0OPHUB Y MOCIBaX MIIEHUITI 03UMOi. ABTOpaM# BCTAHOBJICHO, 1110 BUKOPHUCTAHHS
MIKpOJ0OpUB Y TEXHOJIOT11 BUPOIyBaHHS BILTUHYJIO Ha () OpMyBaHHS MPOYKTHBHOCTI
MOCIBIB, a e()eKTUBHICTh 3ajiekalla BiJ CHOCOOY 3acTocyBaHHS Ta (a3 PO3BHUTKY
pocnuH mmeHutt [1].

BaxnuBuM € TO€IHAHHS MIDKUBICHHS MIKPOEJIEMEHTaMU 3 OCHOBHUM
ynoopenusMm. C.O.3aens Ta O.A. KoBaleHKO JOCHKYBaId MPOIYKTHBHICTD
NIICHULI O3UMOi 3a PI3HUX HOPM MIHEpAJbHUX JOOpPHUB Ta I03aKOPEHEBOIO
M/HKUBJICHHS MIKpOJOOpHBAaMU B yMOBaX 3pOIICHHsS. ABTOpaMU BCTAHOBJICHO, IO
MIKpOAOOpHBa CTUMYIIIOIOUO] 111, BHECEH1 Ha ()OHI a30THOTO >KUBIJICHHS, IO3UTUBHO
BIUTMBAJIM Ha €JIIEMEHTH CTPYKTYpU Ta piBeHb ypoxaro. [Ipu BHeceHH1 Nip 1
HACTYITHOTO TI03aKOPEHEBOTO MIHPKUBIICHHS MIKPOJAOOPHUBOM OTPUMAHO YpPOKaWHICTh
omm3bko 8,28 1/ra [2].

Pesynwratu mocmimkens JI. Jlykamyk, O. Kypau, O. CHI’)KOK Ta 1HIIUX aBTOPIB
TaKOX MIJITBEPUKYIOTh JOLIbHICTH BHECEHHSI MIKPOJOOPUB Y CUCTEMH yJIOOPEHHS
nueHu1 o3uMoi. 3a cucteMu N1soPgoKi20 13 mO3aKopeHeBUM BHECEHHSIM MIKpPOI0OpUB
Ta 3aCTOCYBaHHSIM CTUMYJISITOpa pOCTy OYyJIO OPTMaHO yposkaiHicTs 7,13 T/ra, o Ha
149 % mnepeBumyBasio KOHTpoJib. [lpu 1mbpOMy JBOpa3oBe 3acTOCYBAHHS
MikpogoOpuBa Opakyl MYJBTHUKOMIUIEKC y TO€IHAHHI 31 CTUMYJSATOPOM POCTY
3a0e3MmevyBato MiIBHIICHHS MPOayKTUBHOCTI nociBiB Ha 9,6-10,9 % [3].

OTxe, MIKpoJI0OpHBa MOXYTh OyTH €(PEKTUBHUM JOMOBHEHHSAM 0 CHCTEMH
YI0OpeHHs MIIEHHIH 03UMOi. IX i TpOsABIAETbCA HAWOIMBII eQeKTHBHO 3a
MOETHAHHSA 3 ONTHUMAJIbHUM MaKpPOEJIEMEHTHUM >KUBJICHHSIM, BIJIOBITHOTO CTPOKY
BHECCHHSI Ta BpaxXyBaHHS MOTPeO POCIMH MINEHUIl y KOHKPETHI (Da3u pPO3BHUTKY.
Bonnouac wmikpogoOpuBa HE 3aMiHIOIOTH OCHOBHOro NPK-xuBieHHS, a arOTh
MOXJIMBICTh ~ KOPUTYBaTH MIKpPOEJIIEMEHTHE 3a0e3leyeHHs] Ta  IiJIBUIYBaTU
e(eKTUBHICTh CUCTEeMHU yAoOpeHHs. [lepcrieKTMBHUM HampsMOM € BCTAHOBJICHHS
COpPTOBOI crieuu(PikKy peakiii MIIEHULI 03UMOI Ha OKpEMI MIKPOEJIEMEHTH, 30KpeMa
Mn, Zn, B 1 Cu, Ta BU3HA4YCHHS ONTUMAJBHOTO TMOEJHAHHA TPYHTOBOIO 1
M03aKOPEHEBOTO KUBJICHHS. Y Tabnuisix 1 1 2 mpeacTaBieHo pe3yiabTaTH T0CHIIKEHb
BILJIUBY KOMILUIEKCHUX MiKpo100puB y cyMiili 3 KAC Ha yposkailHICTb 1 SKICTh 3€pHa

nueHuIl o3umoi copTiB Codist KuiBchka ta bonansa.
1. YpoxaiinicTh Ta siKicTh 3epHa nmmeHuii oz3umoi (2026p.)
copt Codist KuiBchka

Bapiant VYpoxaifHiCTh, T/Ta Binoxk, KneiikoBuHa,
1 2 3 Cepenne % %
KoHTpob 6,22 6,30 6,38 6,30 13,8 28,8
Byxkcan Mikporuiasr,
BBCH 21-29 + 3137 6,42 6,50 6,58 6,50 14,3 30,0
Kpanrym - S€pHOBL | 629 | 680 | 6,89 6,80 14,4 30,2

BBCH 21-29 + 31-37
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[aBTOpCBKa pO3poOKa)]

3a pesynbratamu gociimkenb 2026 p. Ha copti Codist KuiBcbka 3acTocyBaHHs
Mikpono6puB y dhaszu BBCH 21-29 + 31-37 no3uTHBHO BIUIMHYJIO SIK HA YPOXKAHHICTb,
TaK 1 Ha SKICHI MOKa3HUKH 3epHa. KOHTpoIb 3a0e3neunB ypoxaiHicts 6,30 T/ra, BMICT
oinka 13,8 % Ta knelikoBunu 28,8%.13a BHeCeHHs mpenapaty Bykcan MikporiaHT
ypoxkaitHicTh 3pocia 10 6,50 1/ra, TooTo Ha 0,20 T1/Ta (3,2 %) NOPIBHIHO 3 KOHTPOJIEM.
Bwmict 61nka miasummscsa Ha 0,5 B.a1. — 1o 14,3 %, a kinevikoBuau — Ha 1,2 B.11., 710 30,0
%. HaliBuiii MokazHUKU OTPUMAaHO 3a BUKOpHUCTaHHA npenapary KBantym 3epHOBI:
ypoxaitHicTs ctaHoBuiIa 6,80 T/ra, mo Ha 0,50 1/ra (7,9 %) Oiunblie KoHTposto. BmicTt
oinka gocsr 14,4 %, a knerikoBunu — 30,2 %, ToOTO IpUpiCT CTaHOBUB BiAMOBIIHO 0,6

Ta 1,4 B.II.
2. YpoxaiiHicTh Ta sIKiCTh 3epHa nmueHuui o3umoi (2026p.)
copt bonaHza

Bapianr YpokaliHicTh, T/Ta Bimok, KnelikoBuHa,
1 2 3 Cepenne % %
KoHTposib 6,52 6,60 6,68 6,60 12,7 27,5

Byxkcan Mikporuiasr,
BBCH 21-29 + 31-37
KBantym 3epHOBI,
BBCH 21-29 + 31-37
[aBTOpCBHKA PO3pOOKa]

3a pesynbraramu jgociipkeHb 2026 p. Ha copti boHaH3a 3acTocyBaHHS
MmikponoopuB y ¢azu BBCH 21-29 + 31-37 cnpusiio miABUIICHHIO BPOXKAHHOCTI Ta
MOKPAIICHHIO SKICHUX MOKa3HUKIB 3epHa. KoHTposb: ypoxkaiiHicts — 6,60 T/ra, 61510K
— 12,7 %, xneiikoBuna — 27,5 %.

Bykcan MikporinaHT — yposkaHicTh 3pocia 10 6,80 T/ra, mpupicT MOPIBHSIHO 3
kouTposem ctaHoBuB 0,20 T/ra (3,0 %). Bwmict Oinka migBummBcs Ha 0,5 %.,
KiaerkoBUHH — Ha 1,3 %.

KBanTym 3epHoBI 3a0€31eunB HAalBUIL1 MOKA3HUKH: ypoxaitHicTs — 7,01 1/ra, mo
Ha 0,41 1/ra (6,2 %) Oinbie KOoHTpoJtO. BMicT Ginka cranoBuB 13,4 % (+0,7 %.),
kierikoBuHu — 29,1 % (+1,6 %.). Otxe, Ha copTi boHaH3a HAMOLIBII BUPaKEHUM
MO3UTHUBHUM €(pEeKT OTpUMaHO 3a 3acTocyBaHHs KBaHTyM 3epHOBI, 110 MOPIBHSHO 3
KOHTpOJIEM 3a0€3Ne4nI0 HAOUTBIIMI TPUPICT YPOKANHOCTI, O1IKa Ta KICHKOBHHH.

Otxe, 3acTocyBaHHs MikponoopuB y ¢azu BBCH 21-29 + 31-37 cnpusiio
MIIBUIIEHHIO YPOXKAMHOCTI Ta SIKICHUX MOKa3HUKIB 3epHa copTiB Codis KuiBchka i
bonanza. HaiiBumy edexkTuBHICTh 3a0e3neunB mpemnapaT KanTtym 3epHOBI:
ypOXalHICTh cTaHoBUJa BianoBinHo 6,80 1 7,01 1/ra. BmicT 6inka 3pic qo 14,41 13,4
%, kneitkoBuHU — 110 30,2 129,1 %. Iyt arponiAIpUEMCTB PEKOMEHAYETHCS BKIIIOUATH
MM03aKOPEHEBE  IMDKUBIICHHS  MIKPOJOOpMBaMH 70  CHUCTEMH  >KHBIICHHS
MIIIEHUI[ 03UMO1, TOETHYIOUH Horo 31 30anancoBannM NPK-xuBneHHsM.
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6,72 6,80 6,88 6,80 13,2 28,8

6,92 7,01 7,09 7,01 13,4 29,1
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POJIb I'BPUJHOT' O CKJUIAAY OI'TPKA TIOCIBHOI'O B
TEXHOJIOI'TI BAPOLIIYBAHHS B YMOBAX 3AXUIIIEHOI'O TPYHTY

BuporniyBanHs oripka B 3aXHIEHOMY TPYHTI J1a€ 3MOTY OTPHMYBAaTH PaHHIO
MPOJYKIII0 Ta 3MEHIIUTU 3aJICKHICTh BUPOOHHUIITBA Bif MOroaHux ymoB. [Ipote
MIKPOKJIIMAT TETUIUII CYTTEBO BIJIPI3HIETHCS B1J] YMOB BIAKPUTOTO IPYHTY: BOJIOTICTh
MOBITPS TaM BHIIIA, MIOBITPOOOMIH OOMEKEHHH, a cBiT/Ia yacTo Opakye. Tomy popmu,
CTBOPEH1 ISl BIAKPUTOTO TIPYHTY, Yy TEIUIMIl HEPIAKO BUTATYIOTHCS, IOTaHO
3aB&apos;sI3yI0Th TUIOAU M ypakyroThcsi xBopobamu. Yepes 1ie BuOip copTy abo
riopuga cTae OJHUM 13 BHU3HAYAJIBHHX €JIEMEHTIB TEXHOJIOTIi: BiJl HHOI'O 3HAYHOIO
MIPOIO 3aJIeKaTh YpPOXKANHICTh, SKICTh NPOAYKIIi Ta €KOHOMIYHA €(EeKTHUBHICTDH
BUpoOHULITBA. HaBiTh 3a AOTpUMaHHS BCIX IHIIMX arpOTEXHIYHMX BHMOT HEBAAJIO
MiI1I0paHuii MOCIBHUIM MaTepiall HE JacTh 3MOTM MOBHICTIO peani3yBaTH MOTEHIIa
terututli [4].

J1J1s 3aXUIIeHOTO TPYHTY MepeBary HaaarTh riopuaam F1. 3aBasku rerepo3ucy
BOHU IMEPEBAXKAIOTh COPTH 32 MPOAYKTHUBHICTIO, BUPIBHSAHICTIO TUIOJIB 1 CTIHKICTIO J0
cTpeciB. HallBaXKITMBIIIO O3HAKOI TEIIMYHOrO TiOpuaa € mapTeHOKapIis, TOOTO
3/IaTHICTh YTBOPIOBATH IJIOAMU O€3 3amiieHHs. Y 3aKpUTOMY MPUMIIMICHHI KOMax-
3aIUIIOBAYiB Maibke Hemae, TOXK OJpKoIo3anmuiibHl (opMu 0e3 J0IaTKOBUX 3aXO/IiB
ypoxato He maioTh [3; 5]. He MeHm BakiMBa KOMIUIEKCHA CTIHKICTh JO XBOPOO,
MOIIMPEHUX Y TETUIHIIL, 30KpeMa OOPOITHUCTOI POCH, TIEPOHOCIIOPO3Y, KIAT0CIIOPIO3y
Ta BIpycy OTipKkoBOi Mo3aiku. Bin Hei 3anekaTh KUIBKICTh (YHTIIUAHUX OOpPOOOK 1
co0iBapTiCTh MPOAYKIIii [4].

Bumorn 1m0 riOpuaiB oripka MOCIBHOTO PI3HATHCS TaKOX 3aJI€KHO BIJ
KYyJIbTOPOOOOPOTY. 32 TPUBAIICTIO BEreTalitHOTO Mepioay TiOpuau MOAUISIOTH Ha
panni (38—45 nib), cepemnbocturii (45-55 n16) Ta mi3Hi (moHanx 55 m16). Cmin
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BIIMITUTH, 110 Ti3HI GOpMHU B TEIUIMIIX MaiKe HE BHUPOIIYIOTh. EQeKkTUBHOIO
BBAXKAIOTh CXEMY 3 JIBOMa CTPOKAMH TOCIBY. Y BECHSHOMY 00OpOTI, 1110 IpUNaJa€e Ha
MOCIB 'y JIIOTOMY—O€pe3Hi, BHUPOIIYIOTh PaHHI TIOPUAM 3 BHCOKOIO BIIJAYOK0 Ha
noyatky 1ioAoHomeHHs. OcobmuBo 1iHHI  ¢GopMH 3 OYKETHUM  THUIIOM
3aB&apos;sa3yBaHHA, 10 GOpMyIoTh 2—3 TUIOAM Yy By3di. s JITHBO-OCIHHBOTO
000poTy (MOCIB y 4YepBHI —Ha MOYATKY JHUMHS) J0OMpaIOTh TIOpWAM, CTIHKI A0
KOJIMBaHb HIYHOI TEMIIEpaTypH Ta CKOPOUEHHS CBITIOBOTO AHs. J[J1s1 HUX CTaOIbHICTD
3aB&apos;I3yBaHHS BaXJIMBIIIA 3a MIKOBY MPOAYKTHUBHICTh. Take TMO€IHAHHS
3a0e3neuye Oe3nepepBHE HATXOMKEHHS MPOAYKIIi MpoTaroM 5—6 MicAiiB. 30Kkpema,
riopun YatikoBchkuii F1 nmpuaaTHUI SIK 1711 BECHSIHOTO, TaK 1 JI7Is JIITHHOTO TTOCIBY ITiJT
ociHHil obopoT [1].

3 METOI0 OIIHKM BIUTUBY COPTOBHMX BJIACTUBOCTEW TiOpHIB OTipKa Ha PICT,
PO3BUTOK 1 BpOXKAMHICTH B YMOBax 3axMILEHOr0 TIPYHTYy OyJIO MpPOBEAEHO
JOCIiKeHHs. Moro BHKOHYBaIM B HABUAbHO-HAyKOBOI J1ab0paTopii TEeXHOJOTiit
3axXUIIEHOro IpyHTy [10ATaBCHKOTO JEp’KaBHOTO arpapHOro yHIBEPCUTETY MPOTATOM
IBOX KyJIbTyp0ooOopoTiB 2025 poKy: BECHSIHOI'O Ta OCIHHBOTO.

006&apos;eKTOM JOCIIKEHb OyIH MapTeHoKapiyHi riopuan oripka Mama F1,
Exons F1, Yaiikocekuii F1 Ta bitopn F1. O0miku 1 criocTepeskeHHs TPOBOUIH 3T1THO
3 METOJIMKOIO JTIOCHIAHOI CIIpaBX B OBOYIBHUIITBI [2].

VY BecHsHOMY 00OpOTI HalBUILY BpOKaiHICTh cpopMyBaB riopun Exons F1 —
12,6 xr/m?, mo Ha 1,9-3,2 kr/m? (17,8-34,0 %) Oinbplue, HiXK B IHIIMX TiOPHIIB.
Hailinmxxyoro BoHa Oyna B YalikoBebkoro F1 — 9,4 kr/m>2.

B ociHHbOMY 000pOTI BpOKaWHICTh OUIBIIOCTI TiOPUAIB 3HU3MUIACH, Y
cepennboMy 3 10,7 no 8,6 xr/m?. HaiicuibHile ckopoTuiachk ypoxaitHicte Ekons F1
(ma 33,3 %) ta Mami F1 (una 28,7 %), nomipHo — bitopua F1 (na 15,0 %). I'iopun
YaiikoBcbkuit F1, HaBmaku, 3a06e3ne4ynB A€I0 BUILY BPOXKaWHICTh, HIXK HaBecH1 (9,8
Kr/M?), 1 CTaB JIiJIEpOM OCIHHBOTO 000poTy. Bin mepeBunmB Mamry F1 Ha 2,6 xr/m?
(36,1 %).

VY cepenHboMy 3a J1Ba 000OpOTH HaWBHINY BposkaiiHicTh MaB Exons F1 (10,5
kr/m?), nami ayte bitopn F1 (9,9 kr/m?) 1 YailikoBcekuii F1 (9,6 kr/m?), a HaltHWXKIy
mana Mama F1 (8,7 kr/m?). HaiicTabinbHimmM 3a 06opoTamu BUSBUBCST YalKOBCHKUN
F1, mo y3romkyerbcs 3 JaHMMU OpHUTiHaTOpa MpO HOro MNPHAATHICTh SK IS
BECHSHOTO, TaK 1 /I OCIHHBOTO 000POTY.

OpnepkaHi pe3yJabTaTH CBiIYaTh, IO JJII BECHSHOTO OOOPOTY JAOIIBHO
BUKOpucTOBYBaTH T10pua Exonb F1 3 BUCOKMM MOTEHIIAIOM YpOKalHOCTI, a AJis
ociHHBOr0 o00opoTy ri0pua YaiikoBcekuit F1, sgxuii BUpI3HAETbCA HANWBUILOIO
CTaOUIBHICTIO TPOYKTUBHOCTI 32 MOTIPIIEHHS YMOB BUPOIIYBaHHS.
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TEXHOJIOT'TYHA BYJIOBA IPYHTO3AXUCHOI CUCTEMHU
OPI'AHIYHOI'O 3BEMJIEPOBCTBA

30epexeHHs TPOJYKTUBHOCTI YOPHO3EMIB MOTPEOY€E TEXHOJIOTIH, K1 OTHOYACHO
MIATPUMYIOTh arpOHOMIYHO I[IHHY CTPYKTYpPY, BOJOIPOHHUKHICTh, O10JOTIYHY
aKTUBHICTHh 1 TOCTiiiHE TMOBEPHEHHS OPTaHIYHOTO MaTepiany. 3a IHTEHCHBHOTO
MEXaHIYHOTO BILJTMBY IMOBEPXHEBUH IIap MIBUJIIIE BTpAYa€ arperoBaHiCTh, a Mepioau
0e3 PpOCIMHHOTO TIOKPUBY HIACHIIOIOTh PHU3UK €po3li Ta HENpOAYKTHBHOIO
BUIIAPOBYBAHHA. TOMY IEPCIIEKTUBHUM € HE OKPEMUU ITPUKUOM, a Y30 KEHA CUCTEMA,
y sKiii cnoci® 00poOiTKy, CiBO3MiHA, YJOOpEHHS Ta 3aXHCT TMOCIBIB [IIOTh SK
B3a€MOIIOB ’s13aH1 enemMeHTu. Takuil miaxin peanizoBano y Il «Arpoexosoris»
[TonraBcekoi 00nacTi, J€ TpUBAIMK BUPOOHUUMN NOCBIJl MOEIHYE TPYHTO3AXHUCHI U
opraHiuHi 3acaau [1].

Meta AOCHIKEHHS. Y3araJlbHUTH TEXHOJOTIUHI CKJIaJIOBI IPYHTO3aXHCHOI
cucteMu opradiudoro 3emiiepoOctBa Il «Arpoekonoris», BHU3HAYUTH (QYHKIIT
KOKHOT CKJIa/IOBOi Ta OLIHUTH, 5IK1 3 HABE€JEHUX KUIbKICHUX MOKa3HUKIB MOXKYTbh OyTH
BUKOPHCTaHI JJIs MOIaJIbIIIOT0 MOHITOPUHTY CTaHy IPYHTY.

Marepianu 1 metoau. [HhopmalliiiHy OCHOBY CTaHOBUJIM OIyOJIiIKOBaH1 B1JIOMOCTI
PO PO3BUTOK TOCTOAAPCTBA Ta MDKHAPOAHI y3arajdbHEHHSI 1100 KOHCEPBAIIITHOTO
06p061T1<y, OpPTaHIYHOTO 3eMJIEpPOOCTBA, TOKPUBHUX KyJNbTYp 1 AuBepcudikarii
nmociBiB. [loka3HukM cucTeMaTM3yBaidi 3a iX TOXO/DKEHHSM: BHUPOOHUYI
XapaKTEPUCTHUKH, JIOKAJTbHI OTIMCOBI CIIOCTEPEKEHHS Ta 30BHIIITHI HAYKOB1 OPIEHTUPH.
Jlnst aucen 6e3 MEpBUHHHMX BHOIPOK HE PO3PaXOBYBAIU CTATUCTUYHUX MOXUOOK.
BigHocHy pi3HHIIO OMOpPY TIPYHTY BH3HAYAIW MO0 3HAYCHHS 3a OpaHKH, a
CITIBBITHOIIICHHS YHCEJIBHOCTI JIOMOBUX YEPB’SKIB — JUICHHSM HaBEACHUX BEIUYHH.

dopMyBaHHS CUCTEMHU MaJjlo MOCTIOBHUN XapakTep. be3nonuieBuii 00poOITOK
i 03UM1 KyJbTYpU TMOYAIM 3aCTOCOBYBAaTH y 1975 p., HacTymHOro poky HOro
nepeBelr Ha CHCTEeMHY OCHOBY. Y 1979 p. rocmomapcTBo BIIMOBUIIOCS Bij
CHHTCTMYHMX NecTuuuaiB, y 1980 p. — Big MiHepanbHUX A00puB, a 3 1986 p.
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posimproBaigo Oiojorizamio TexHojorid. Jlo 1990 p. minkuii oOpoOITOK cTaB
OCHOBHUM, a y 1997 p. opraiuHi NPUHIMIH TMONIMPWIA HA BCIO IUIonly. Taka
TPUBAJIICTH MEPEXOY CBIIUUTD, 110 ITepedy10Ba 3eMiiepoOCcTBa MOTpeOye CHHXPOHHOT
3MIHU CTPYKTYpU TMOCIBIB, KOPMOBOi 0a3u, cHUCTeMH yAOOpEHHs Ta Oprasizamii
OJILOBUX poOIT [1].

Ta6anuns 1. OcHOBHI CKJIA0BI IPYHT03aXMCHOI OPraHi4YHOI CHCTEMH

CkJiaaoBa TexHosoriyne BUKOHAHHS DYyHKIiOHAJbHE 3HAYEHHS
Minkwmii Posnymenns nepeBaxno Ha ~ MeHIe pyiHyBaHHS arperaris i
0e3nonuueBuit 4-5 cm Oe3 obepTaHHs 010reHHuX Nop; 30epe’KeHHs 3aXUCHOTO
00pobiTok cKuOu mapy

[MocriiiHe MOKPUTTS

MMOBEPXHi

Bbo6oBi kynpTypHu

[To)XHMBHI pEIITKH, MyJbya,
MPOMDKHI Ta CUAepalIbHi
KyJIbTYpHU

bararopiuni TpaBu
3aiiMaroTh 27-30% nociBHOL

[TocnabnenHs cToky ¥ epo3ii,
0OMEKeHHSI BUIIAPOBYBAHHS,
HaJIXOJIKCHHS BYTJICIIO

biosnoriuna ¢ikcaris a3ory,
PI3HOMaHITTSI KOPEHiB 1 cTa0inbHA

TLJTOTII KOpMoOBa 0a3a

Opramiume I'Hiii, KoMIocTH, KupneHus rpyHToBOi 010TH,

zf)o Sberiis cuzepajgbHa Maca Ta PEIITKA ~TTOBEPHEHHS €JIEMEHTIB 1 MiATpUMaHHS
yAobP KYJIbTYp TYMYCOYTBOPEHHS

. UepryBaHHs 36pHOBHX Po3puB HUKIIIB MIKIIJIMBUX OpraHi3MiB

JusepcudikoBana pry P . O3PHUB HH] o p .

X . 06000BHX, KOPMOBUX 1 PIBHOMIpHIIIIE BUKOPUCTAHHS BOJU U
ciBO3MiHa

MPOMDKHUX KYJIBTYp

IMOXXUBHUX PCUOBUH

[IpoBigHOIO O3HAKOI CHUCTEMH € 3aMKHEHHS BHYTPIIIHBOTO KPYyroooiry
pedyoBuHH. baratopiuai 606081 TpaBu 3aiimMaroTh 27-30% MOCIBHOI IJI01II1, & Pa3oM i3
MIMPIIOD  KOPMOBOIO TPYINOI  3a0e3MeuyloTh  POCIMHHULBKO-TBAPUHHMIIBKY
iHTerpaniro. CyKynHE HAIXOKEHHS OpraHIYHOi PEYOBUHM Y BUKOPUCTAHUX
Marepianax OLIHEHO Ha piBHI 24—25 1/ra, TOA1 SIK yTBOPEHHS THOO nepeBuiye 70 TUc.
T y MmacuTadi rocnogapctsa [1]. Lli BennuuHu XapakTepusyroTh pi3Hi 00’ €KTH 00Ky,
TOMY iX HE MO’KHA MiJICYMOBYBaTH. J[Ji1 arpOHOMIYHOT OI[IHKA HEOOX1IHO JJOJIATKOBO
BHU3HAYATH BOJIOTICTh MaTEPialiB, YACTKY CyX01 PEUOBHHHU, ILJIOILY BHECEHHS Ta OaJlaHC
a30Ty 1 BYTJICIIIO.

Minkuii 0OpoOITOK MpaLIOE Pe3yJbTaTUBHO JIMILIE Pa3OM 13 MYJIbUyBaHHSIM 1
CiBO3MiHOIO. MiKHApOIHUN MeTaaHalli3 3acBIAYMB, IO 130JIbOBAHE CKOPOUYEHHS
MEXaHIYHOTO BTPYUYaHHS HE TapaHTye 30€peKECHHS BPOKAWHOCTI, TOM1 K MOETHAHHS
MIHIMaJIbHOTO OOpOOITKY, MOCTIMHOTO MOKPUBY Ta YEpryBaHHS KYyJIbTYp 1CTOTHO
3HIDKYE pU3UK HeratuBHOro pesyibtaty [2]. Hua I «Arpoekonoris» 11e
MIATBEPKYE JOUUIBHICTD CUCTEMHOTO IMIIXOy: TIOBEPXHEBI PEIITKU 3aXUIIAI0Th
IPYHT, 6000BI MIATPUMYIOTh a30THHM PEXHUM, a OpraHiyHi JOOpHBa 3a0e3MeuyoTh
cyOcTpar 1 MiKpOOHHUX MPOIIECIB.

HaBeneni nokanbHi CIIOCTEPEKEHHS XapaKTePU3YIOTh MOXIIMBHI HAMPSM 3MiH
d13uyHoro i Oiosoriudoro crany. Omip mapy 30-35 cM craHoBuB 16 krc/cm? 3a
MUJIKOTO 00poOITKY 1 28 Krc/cM? 3a OpaHKHU; pO3paxoBaHa BiIHOCHA PI3HUIIS JOPIBHIOE
42,9%. HIibHICTH TOIIOBUX YepB’sIKiB HaBe/eHa K 36 1 4,5 0ocoOMHU/M? BIATIOBITHO
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JUISl OpTaHIvHO1 Ta IHTEHCUBHO1 CUCTEM, TOOTO CIiBBIIHOIIECHHS opiBHIOE 8,0. [TpoTte
BIJICYTHICTh ITOBTOPHOCTI, MOXHUOOK, JIAaHUX IIPO BOJIOTICTh 1 METOJIUKY OOJIIKY HE Ja€
MiJICTaB PO3MJISIIATA 11 YHUCHa SK CTaTUCTHYHO JoBeAeHuil edexkt. BoHun maroTh
3HAYCHHS K POOOYl OPIEHTHPH JIJIsI MaOYyTHIX MMOBTOPHUX BUMIpIOBaHb [1].

bionoriyHa cipsIMOBaHICTh TEXHOJIOTIT Y3TOKYETHCS 3 pe3yJabTaTaMU IIUPIINAX
nocaimkens. Metaananis 56 po6iT 1 149 napHUX OPIBHSAHD MMOKAa3aB, 1110 B OPraHIYHUX
cCHUCTeMax MiKpoOHa Oiomaca Ta aKTUBHICTh HU3KH (DEPMEHTIB OyiH BUIIMMH, XOua
CHJIa peakliii 3ajeskasa BiJl KJIIMaTy, THITY 36MJICKOPUCTYBaHHS, TPUBAJIOCTI IEPEXOTY,
0000BHX y C1IBO3MiHI Ta BHECEHHS OpraHiyHux Marepiaiis [3]. OTxe, epeKTUBHICTh HE
CJiJT OLIHIOBAaTH OJHWUM MOKAa3HUKOM. JIOLITBHO OJHOYACHO BH3HAYATH MIKPOOHY
6ioMacy, Oa3aibHe OUXaHHSA, (PEPMEHTATUBHY AaKTUBHICTh, KUIBKICTH 1 Olomacy
I'PYHTOBOI Me30(ayHH.

[ToxpuBHI ¥ cuaepanbHl KyJIbTypu MarOTh MOABIMHE NMPU3HAYEHHS: 3aXULIAIOTh
MNOBEPXHIO MK OCHOBHUMH KYJIBTYpaMHU Ta 30UIbLIYIOTh HAJXOKEHHS POCIMHHOIO
ByTJIEl0. 3a y3arajlbHeHHsIM JaHuX 139 AUISHOK cepenHii TeMIT 3pOCTaHHA 3amacy
OpPraHiYHOTr0 BYTJIEIIO IMiJl BIUIMBOM MOKPUBHHUX KynbTyp cranoBuB 0,32 £+ 0,08 Mr
C/(ra-pik) mia mapy O6mau3bko 22 cMm [4]. el moka3HUK HE MOXHA aBTOMATHYHO
nepeHocuTH Ha yopHo3eMu [lontaBuiunau. /st ToKaabHOI EpeBipKyU CIliJl BU3HAYATH
MOYATKOBUH 1 MOBTOpHUH 3amac Copr, MIUIbHICTh CKJIAJIEHHS Ta €KBIBAJIEHTHY Macy
I'PYHTY, a TaKOXK (pikCyBaTH (paKTHUHY O10Macy NOKPUBHUX KYJIBTYD.

JuBepcudikaiisi MociBiB JOMNOBHIOE I'PYHTO3aXUCHY (DYHKIIO (PITOCAHITAPHUM
perymoBaHHsIM. UepryBaHHS KyJIbTYp 13 PI3HUMH KOPEHEBUMH CHUCTEMaMH, CTPOKaMH
BereTaiii Ta HAJICKHICTIO 10 OOTaHIYHMX POJHUH YCKIAJHIOE Oe3lepepBHE
BIITBOPEHHS CIELialI30BaHUX LIKIJJMBUX OpraHi3MiB. [loenHanHs OaratopiuHuX
TpaB, NPOMDKHUX KyJbTYp 1 CYMIIIOK CTBOPIOE HEOJHOPIIHE CEpPEOBHIIIE,
CIPUSTIIMBIIIE I KOPUCHUX OpraHi3MiB. ['obanbHe y3araiabHEHHS MOKa3ajo, IO
arpapHa guBepcu@IKallisl MOXe MIATPUMYBaTH OlOpI3HOMAHITTS, KpPyroooir
€JIEMEHTIB, POAIOYICTh 1 BOAOPETYJIIOBANIbHI (PYyHKIII 0€3 000B’SI3KOBOTO 3HUKCHHS
BpOkaitHOCTI [5].

[IpakTuHa mepeBipKa CUCTEMH MOTPEOYy€e MOCTIMHUX AUITHOK MOHITOPUHTY Ta
OJIHAKOBUX TPOTOKOJIIB YMHPOJOBX POKiB. /[0 MIHIMAIBHOTO MEpEeNiKy MOKa3HUKIB
BapTO BKIIIOUUTHU IIUIbHICTh CKJIQJIEHHS, ONIp MPOHUKHEHHIO 32 BIJOMOi BOJIOTOCTI,
3amacy NpoyKTUBHO1 BoJIorH, Copr B €KBIBaJICHTHIM Maci IPYHTY, MIKpOOHY OioMacy,
YHUCENBHICTh JIOIIOBUX YEPB’SIKiB, 3a0yp’sIHEHICTh, PO3BUTOK XBOPOO 1 YHMCENbHICTD
MIKITHUKIB Ta eHToMo(pariB. [lapanenbHo HEOOX1IHO BECTH PSAIU BPOKANHOCTI, IKOCTI
OPOJYKIlli, BUTpAT MajJbHOTO, Mpalll i OpraHiuHuX MmarepiaiiB. Jluie moeaHaHHS
I'PYHTOBUX, NPOAYKIIHHUX Ta €KOHOMIYHHMX JAHUX JAaCThb MOXJIMBICTh BIIOKPEMUTHU
JIOBTOTPUBAJIMI TEXHOJIOTTYHHUM €PEKT BiJl BIUTUBY TOTOAM i MOTMEPEIHUKA.

IpynrosaxucHa cuctema ITIT « ArpoeKoIorish» € KOMILIEKCHOI MOJEILIIO, Y sAKii
MUTKHA OOpOOITOK TMOEAHAHO 3 TMOCTIMHUM POCIHMHHUM TOKPUBOM, 0000BUMU
KYIbTYpaMH, OPraHidHMM YIOOpEHHSAM Ta JuBepcu(iKOBAaHUMH ciBO3MiHAMH. [i
BUPOOHMYI TIOKA3HWKW ¥ JIOKaJdbHI CIOCTEPEKEHHS CBiYaTh Mpo O10JOTIYHY
OpIEHTAIIII0 TEXHOJIOT11, ajie He 3aMiHIOIOTh KOHTPOJIbOBAHOTO 0AaraTOPIYHOTO AOCTIY.
HailinepcrieKTUBHIIIMM HampsiMOM TOJANbIIOI POOOTH € CTBOPEHHS €AMHOI 0asu
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NEePBUHHUX JaHUX 13 TOBTOPHICTIO, MOXMOKaMH Ta CHUHXPOHHHUM OOJIIKOM CTaHy
IPYHTY, IPOAYKTUBHOCTI KYJIBTYpP 1 BUTPAT PECYpPCIB.
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B opraniyHomy 3emiepoOCTBi (QiTocaHITapHU CTaH TOCIBIB (HOpMy€eThCs
nepeBaXHO MPOPUIAKTUYHUMU MpUiioMaMu. 3a BIICYTHOCTI CUHTETHYHUX TepOIUIiB
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KyaeTyp [1].
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OOTIPYHTYBAaTH B3a€MO3B’SI30K CIBO3MIHHU, MOKPUBHUX KYJIbTYp, MYJIbUl i IPYHTOBOT
MIKpOOIOTH Ta 3aMpONOHYBAaTH HAO1p MOKA3HUKIB AJISl IOJLOBOTO MOHITOPHUHTY.
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Marepianu 1 Metonu. Bukopucrano TtexHosoriyHi xapakrtepuctuku 111
«ATpOeKoJIoTis», CUCTEMAaTH30BaH1 pPe3ylbTaTH MDKHAPOIHUX METaaHaII3IB IIOJI0
nuBepcudikaiii MOCIBIB, OPraHidHOrO 3eMJIEPOOCTBA, TIOKPUBHUX KYJIBTYp 1
JIOBrOTPUBAIIOL €KOJIOTTYHO1 1HTeHCcHIKaIli. BupoOuuui [MOB1IOMJICHHS
BIJIOKPEMJICHO BiJl €KCIIEPUMEHTAIBHO MIATBEPHKEHUX OI[IHOK. YBary 30CepeKeHO
Ha Oyp’sTHOBOMY KOMIIOHEHTI, (piTOmaToreHax i cTaHi IpyHTOBOI MikpoOioTH. JlaHi mpo
MOMYJISIIIT KOMax /10 aHalli3y HEe BKIIIOYAJIH.

OcHOBOIO  (piTOCAaHITAPHOTO pETYyJIIOBaHHS € pI3HOMAaHITHA CiBO3MiHA.
YepryBaHHsI KyJIbTYyp, SIKI HaJEXaTh 10 PI3HUX OOTaHIYHUX POJUH, BIIPI3HAIOTHCS
CTpOKaMH CiBOM, TPUBAJICTIO BETeTallli Ta apXiTEKTYPOIO KOPEHEBOI CUCTEMH, 3MIHIOE
JOCTYMHICTh €KOJIOTIYHUX Him. [[ns Oyp’sHIB Iie O3Ha4yae€ uyepryBaHHS MEPiOJIiB
3aTiHEHHS, MEXAHIYHOIO BIUIMBY, CKOIIYBaHHS Ta KOHKypeHuii. [[ns 30yaHHKIB
XBOpOO PO3pUB TOCIHIJIOBHOCTI CHPUUHSATIMBUX KYJIBTYp OOMEXKY€e IIOpiuHe
HaKoMUYeHHs 1HdeKIiitHoro Marepiany. Bognouyac popmanbHe 301/1bIIEHHS KUTBKOCTI
KyJIbTYp HE TapaHTye e(eKkTy: HEOOXiIHO BpaxOBYBaTH CHUIBHUX 30YyIHHKIB,
TPUBATICTh 30epekeHHs 1H(DEeKIi y TIpyHTI ¥ pemTkax Ta (aKTHUYHY YacTOTY
MOBEPHEHHS KYJIbTYPH Ha IOJIe€.

HuBepcudikarlis Mae OyTH OJHOYACHO YAaCOBOIO 1 MPOCTOPOBOIO. Y CHUCTEMI
rocro/IapcTBa BUKOPUCTOBYIOTH OaratopiuyHi ©O000Bi, 37aKOBO-O0000BI CYMIIIKH,
MIPOMIXKHI MOCIBH Ta cuaepaTu. MiKHapoAHUM cuHTe3 98 MeTaaHani3iB MoKa3as, 110
pi3HI ¢opMH arpapHoi JuBepcu@iKalii 3arajJoM MHIATPUMYIOTH O1OpPI3HOMAHITTA 1
KOMIUIEKC €KOCUCTEMHUX (DYHKIIIH 6e3 000B’I3KOBOT0 3HUKEHHS BpOXKaitHOCTI [2].

Ta6auusa 1. Ckiaanosi npogiiakTHYHOr0 (piToCaHITAPHOIrO pery/roBaHHA NMOCIBiB

CkiagoBa KepoBanmnii YnHHMK QOuikyBaHmii pe3yjbTat osboBHUH iHAUKATOP

. . . Po3pus 1iukiiB XxBopoo; KynbeTypa-nonepesHuk;

Husepcugikoana ITocninoBHICTE POIUH, SpuB Il poo; YABTYP DEIUHHIS
) . . 3MiHa YMOB IPOPOCTaHHS 94acTOTa IOBEPHEHHS;

ciBO3MiHa CTPOKH CiBOM Ta 30MpaHHs , 7. o

Oyp’siHIB PO3BHTOK XBOP0O, %
.. [IBUAKICTE HOKPUTTS Konkypentis 3a ¢BIiTIO 1 Cyxa maca IOKpHUBY;
[ToxpusHi # A P ’ yPeHit Y PHBY;

MPOCTIp; 3MEHIICHHS BITBHUX
€KOJIOTTYHMX HiIll

Maca Ta TPUBAIICTh
BereTarii

IIPOCKTUBHE IMTOKPHUTTA,

MPOMIXKHI KYJIBTYpH Oyp’stHH, IIT./M>
, IIIT.

diznyHe 0OMEeXXEHHS CXO/iB;  Maca pemniTok, 1/ra;

Mynbya i TOXHHUBHI
PELITKH

OpraziyHa peyoBHHA
1 MikpobGioTa

TexHooriuaa
JUCLIMITIIHA

MoHiTopHHT

ToBimuyHa, pIBHOMIPHICT
1 IMBHJKICTh PO3KJIaIaHHS

Hanxomxenns Byruento,
MIKpOOHA aKTHUBHICTB,
SIKICTh KOMITOCTY

SIKicTh HACIHHS, CTPOKH,
T'yCTOTa, CTaH MOCIBY

Perynspni 06miku 3a
OZHAKOBOIO METOJHUKOI0

crabum3arist BOJIOrocTi
MTOBEPXHI

KonkypenTHi Ta
AHTArOHICTHUYHI B3aEMOIT Y
IPYyHTI

PiBHOMIipHHI pO3BHTOK
KYJIBTYpH Ta IIOCUICHHS 11
KOHKYPEHTHOCTI

CBoe€yacHe pileHHs Ta

nepeBipka pe3yIbTaTUBHOCTI

3aX0MiB

MOKPUTTS, %; NITBHICT
cxoziB Oyp’sHiB

CMIK; TUXaHHS,
ypaskeHHs KOPCHiB;
XapaKTepUCTUKA
KOMTIOCTY

[onpoBa CXOXICTB;
TYCTOTa; (PeHOJIOTIUHA
(ha3a; BOJNOTICTH IPYHTY

He menme Tppox 06iKiB
3a Ce30H; KOHTPOJIBHI
TINSHKA

[ToxkpuBHI KyJbTypU NPUTHIUYIOTH OYp’sTHU Yepe3 MIBUIKE 3alHATTS MPOCTOpY,
NEPEXOIUIeHHS CBiTJIa Ta (JOPMYBaHHS LIAPY PEIUTOK IMICJs MPUMUHEHHS BereTallii.



66

MertaaHnani3 J0CHIPKeHh YCTAHOBUB OOCPHEHHMH 3B 30K MK 010Macor MOKPHUBHOT
KYJIbTypH Ta 010MacoOI0 1 IUIBHICTIO Oyp’sIHIB; criia e(heKTy 3MIHIOBAJIACS 3aJIC)KHO Bij
BU]Y, CTPOKY ¥l HOpMU BHUCIBY, Yacy IMIPUITMHEHHS BereTallii Ta CHCTeMu o0poOiTKy [4].
OT1xe, MOKpUBHA KYJIbTypa HE MOBUHHA OILIIHIOBATHCS JUIIE 32 ()aKTOM 11 HasIBHOCTI.
[ToTpiOHO BUMIPIOBATH CYXy Macy, PIBHOMIPHICTh PO3MOJAUTY, YacTKy BKPHUTOI
MOBEPXHI Ta cTaH Oyp’SIHOBOTO YIPYIMOBaHHSA JI0 CIBOM HACTYMHOI KYJIBTYPH.

Y BuximHux wMarepianax mnpo cucremy IIII «Arpoekosoris» HaBeIeHO
MOBIAOMJICHHS TPO Maike JAECSITUKpaTHE 3MEHIIEHHS UIUIbHOCTI Oyp’sHIB 3a
MynpuyBaHHs. [IpoTe He 3a3HaueHO KyIbTypH, POKY, (a3u OOMiKy, Macu MyJbui,
OJIMHHUII TUTOII, TOBTOPHOCTI Ta CTATUCTUYHOI MOXWUOKU. ToMmy Ime¥l NOKa3HWK HE
MO’KHA TIOJaBaTH SK yHIiBEpPCANBHUI eKCIepHMEHTANbHHI edekT. Moro momimbsHO
TPaKTyBaTH SIK poOOUy TiMOTE3y, 110 MOTpedye MepeBipKU HA MOCTIMHUX JIISTHKAX 13
BapiaHTaMHU P13HOI MAaCH PELITOK Ta OJIHAKOBOIO METOJIUKOIO OOJIIKY.

EdexTuBHICTh MyJNbUl 3a€KUTh BiJ i CYIUIBHOCTI Ta CTiAKOCTi. TOHKHI abo
HEPIBHOMIPHUI Iap 3alMIlla€ BUIbHI JUISHKM, HAa SKUX Oyp’SHU IIBHJKO
BUKOPHUCTOBYIOTh AOCTYNHE CBITJIO. HaaMmipHo mi3He (opMyBaHHS MOKPUBY MOKE
BUCYIIYBaTH IOCIBHUM IIap MEpes OCHOBHOIO KYJIbTYPOIO, @ PEIITKU 3 BY3bKUM
caiBBifHOmEHHAM C:N MBHIKO pPO3KIAJAIOTBCA W paHO BTpadaloTh Oap’€pHY
¢yHKIII0. 37aKOBI KOMIIOHEHTH 3a3BUYail CTBOPIOIOTH CTIMKIMIMKI MMOKPUB, TOMAL SIK
0000BI1 MIBH/IIIIE MIHEPAJI3YIOThCs. Uepes 1€ CyMIIIKHA MOXKYTh MOENHYBATH (P13UYHE
MPUTHIYEHHS HE0aXXaHO1 POCIMHHOCTI 3 MOMOBHEHHAM O10JI0TTYHOTO a30TY.

PerymtoBaHHs1 XBOpOO MOYMHAETHCS 13 3aM100ITaHHS 3aHECEHHIO Ta HAKOIMTUYEHHIO
iHpexuii. st 1boro noTpiOH1 NepeBipeHe HACIHHA, OYMILEHHS TEXHIKU, JOTPUMaHHS
CTPOKIB MOJBOBUX POOIT 1 KOPEKTHE TMOBOHKEHHS 3 YPOKEHUMH pemTkamu. Jlis
BY3bKOCTICI[IaII30BAHUX XBOPOO TOJIOBKEHHS MEPIOAy MOBEPHEHHS KYJIbTYPH MOXKE
3MEHIIUTH 1HeEKIiHuN (PoH. 3a MMPOKOro KOJIa POCIMH-TOCTIONAPIB CIBO3MIHY
MOEHYIOTh 31 CTIUKUMH COpTaMH, KOHTPOJIEM HACiHHS ¥  OIlIHIOBAaHHSM
¢iTocaHITapHOTO CTaHy IPYHTY.

OpraniuHi 100pvBa 1 pOCTMHHI PEIITKU BILUTUBAIOThH Ha (DiTOCAHITApHUN CTaH HE
JUIIEe Yepe3 JKUBJICHHS. BOHM 3MIHIOIOTH JOCTYMHICTH BYTJICIIO, CKJIAJ MIKPOOHUX
yrpymnoBaHb, IHTEHCUBHICTh MIHEpai3allii Ta KOHKYpEHIlio y puzocdepi. Meraanamis
TOCHIKEeHb 1 149 mapHUX MOPIBHSIHB 3aCBITYUB 3araJibHE MiABUIIEHHS YHMCEIBHOCTI
Ta aKTUBHOCTI IPYHTOBHMX MIKPOOPIaHi3MiB B OpraHIYHUX CHUCTeMaXx, aje BeJIWYMHA
peaxiiii 3ajiexarna Biji 3eMJIEKOPUCTYBaHHS, KJIIMaTy, TPUBAJIOCTI EPEXOY, CIBO3ZMIHU
Ta OpPraHiYHMX HaAXo/keHb [3]. Bucoka MikpoOHa aKTHBHICTH cama MO €001 He
JIOBOJIUTH MPUTHIYEHHS! KOHKPETHOI XBOPOOM, TOMY ii CIIIJl MOEAHYBATH 3 MPSMUMU
00JIIKaMH PO3BUTKY 3aXBOPIOBAHHS.

[linTpumaHHsT TPYHTOBOI MIKpOOioTH TOTpeOy€e KOHTPOIK OpraHIYHUX
MarepianiB. [[ns mapTiii kommocTy BapTo (IKCyBaTH TIOXO/KECHHS CHPOBHUHH,
TPUBAJICTH IO3PIBaHHS, BOJIOTICTh, pH, enexTponpoBigHicTh 1 criBBigHOmEeHHS C:N.
Jlito  3apeecTpoBaHMX MIKPOOIOJIOTIYHUX 3acO00iB  TPOTH 30YyJHUKIB XBOPOO
MEPEBIPSAIOTh Yy KOHTPOJHOBAHUX TIOJILOBUX TMOPIBHSHHSX, OCKUIBKH PE3yJbTaT
3aJIe)KUTh BiJl TEMIEPATypH, BOJIOTOCTI T4 CTPOKY BHECEHHH.
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BoHuit 1 TOXXUBHUM PEXUMHU TaKOX BIUIMBAIOTH Ha MPOGUIAKTUKY: PIBHOMIPHI
CXOU W ONTHMallbHa TyCTOTa MOCWIIOIOTh KOHKYPEHTHICTh KYJBTYPH, TOMl SK
HAJMIPHO TYCTHH CTEOJOCTIA 3a TPUBAJIOTO 3BOJIOKEHHS CTBOPIOE CIPHUSATIUBUN
MIKPOKJIIMAT JjIsl JIMCTKOBHX 1H(eEKIiH. ToMy TycTOTy, »KHBJICHHS 1 CTPOK CIBOM
y3rOJIKYIOTh 13 COPTOBOIO CTIMKICTIO, 3aI1aCaMU BOJIOTH Ta MOTOJI010.

JloBrotpuBasi mojb0Bi JaHl MiATBEPHKYIOTh, IO OKPEMUH MPUIOM HE 3aMIiHIOE
cucteMy. Y3araibHeHHs 30 OararopiyHMX EKCHEepUMEHTIB 13 25 565 3amucamu
BpPOKaWHOCTI TMOKAa3aj0 MO3UTHUBHY pOJb MiABUILEHHS PI3HOMAHITTA KYJIbTYD,
BKJIFOUCHHS KYJBTYP JUIsl BIITBOPEHHS POIIOUOCTI Ta BHECCHHSI OPTaHIYHOT pEUYOBUHH,
O0COONMBO 3a HEBUCOKOTO 3a0e3medeHHs MiHepanbHuM aszotoMm [5]. Jmsa TIIT
«ATPOEKOJIOTIS» TI€ Y3TOKYEThCS 3 MPUHIIAIIOM TTOETHAHHS CiBO3MIHHM, O00OBHX,
CHUJIEpaTiB, THOIO, KOMITOCTIB 1 MiHIMQJIbHOT'O TOPYIICHHS IPYHTY. BoiHOYAC 30BHIIIIHI
cepenHi epeKTH HEe MOXKYTh 3aMIHUTH JIOKaJIbHU MOHITOPUHT.

OO6usikn MarTh OyTH TOPIBHIHHUMH MDK MOJSIMH M pokamu. [ns Oyp’sHiB
BHU3HAYAIOTh BUJOBHMM CKJIAJ, HIUIBHICTH 1 CyXy Macy J0 NPUIMHEHHS MOKPUBHOI
KyJbTYpPH, MICIS CXOJIIB OCHOBHOI KYyJIbTypH Ta Tiepen 30upanHsMm. s xBopoO
(b1KCYIOTh OMIMPEHICTh, IHTEHCUBHICTD PO3BUTKY, (ha3y pociauH 1 moroay. OqHO4YacHO
PEECTPYIOTH TONEPEIHUK, OOpOOITOK, Macy peIITOK, COpPT, TYCTOTY, OpraHidHi
BHECEHHsS 1 BpoXkaiHicTh. KOHTpOJBHI CMYyrm A0NOMararoTh BIJIOKPEMHUTH IO
MIPUHOMY BiJl BIUTUBY TIOJISI T POKY.

@diToCcaHITapHE PETyJNIOBaHHS Yy TIPYHTO3aXHUCHIM OpraHIYHIA CHCTEMI Mae
NpoQUIAKTUYHUI 1 0araTOKOMIOHEHTHHM XapakTep. JluBepcudikoBaHa ciBO3MiHA
pPO3pHUBAE TMOCIHIIOBHICTh CHPUATIMBUX YMOB JUIsl 30yJAHHMKIB XBOpPOO, MOKpHBHI
KyJbTYpHU Ta MyJibua OOMEXYIOTh BUIbHI HilIl JJi1 Oyp’siHIB, a OpraHiuHa peYOBUHA
NIATPUMYE aKTUBHE IPYHTOBE MIKpOOHE cepeloBuIle. Pe3ynbTaTHBHICTD
BU3HAYAETHCS SIKICTIO BHKOHAHHS, 010Macol TMOKPUBY, CTPOKaMH Omeparliii Ta
MICIIEBUMH TPYHTOBO-KIIMAaTUYHUMHU yMOBaMmH. [loBigoMiieHe Maiike NeCATUKpaTHE
3MEHIIICHHS 3a0yp’ THEHOCT1 MOTpedye OKpeMoi MoJIbOBO1 mepeBipku. st moka30Boi
OI[IHKA HEOOXITHI CTaHAApTU30BaHI CE30HHI OOJIKH, KOHTPOJIbHI [IJISHKH Ta
Oararopiune 3icTaBjiaeHHs (ITOCAHITAPHUX MMOKA3HUKIB 13 BPOKAWHICTIO.
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POJIb BOBOBUX I CUAEPAJIBHUX KYJIBTYP Y BIATBOPEHHI

POJIOYOCTI HOPHO3EMY

BiaTBOpeHHsT pOIIOYOCTI YOPHO3EMY 3aJ€KHUTh BIJ MOCTIHOTO HAaJXOKEHHS
OpraHiuyHOi PEYOBUHM, 30€pEKEHHS aKTMBHOI'O KOPEHEBOTO IIapy Ta KOMIIEHcAIll
BUHOCY €JIEMEHTIB HUBJICHHA. Y CHCTEMax 13 NEPEeBa)KaHHSAM 3E€pPHOBHUX KYJBTYp 1
TPUBAJIMMU TepioaMu 0e3 POCIMHHOTO MOKPHUBY IMOCHAOTIOETHCA O10JIOTTUHMIMA
KpyrooOir a3zoTy, 3pocTae HeOe3leKka HENpOAYKTHBHHMX BTpPAT BOJIOTH M MOKUBHHUX
cnosiyk. boOoBi Ta cuaepanbHl KyJIbTypU HalOTh 3MOTY TOE€THATH IKUBIICHHS
HACTYIMHOI KYJBTYpH 13 3aXHCTOM TMOBEPXHI IPYHTY. Y rpyHTO3axucHiil cucremi 111
«ATrpoeKoJoris» i KyJbTypd BUKOPUCTOBYIOTHCA HE K JTONOMDKHHUI MPUKOM, a SIK
CTPYKTypHa OCHOBA CIBO3MIHHU Ta BHYTPIIIHBOTO OOITY OPraHiuyHO1 peuoBUHHU [1].

OxapakTtepu3yBaTd poJjib 0000BHX 1 CHAEPATBHUX KYJIbTYp Yy (popMyBaHHI
a30THOTO PEXKMMY, HAKONUYEHHI POCIMHHOI OloMacu Ta MIATPUMAHHI POAKOYOCTI
YOpHO3eMY, a TaKOXX BH3HAYUTH YMOBH KOPEKTHOTO BHUKOPHCTAHHS KIUIBKICHUX
MOKa3HUKIB Y TPAKTUYHOMY IJIaHYBaHH1 OpraHiqHOI CIBO3MIHHU.

Marepianu 1 Meroau. Buxopucrano BupoOHuul xapaktepuctuku [II1
«ATpOEKOJIOris», CHUCTEeMAaTH30BaHI pe3yJbTaTH CY4YaCHUX METaaHali3iB MO0
0000BUX TMOMEPENHUKIB, TIOKPUBHUX KYJIbTYp, BTpaT HITPaATIB, OPTraHIYHOTO
yAOOpEeHHS 11 ypOKaHOCTI HACTYITHUX KYJIbTYp. UMCIIOBI MOKa3HUKH PO3MOIICHO HA
JIOKaJdbHI BUPOOHWYI BIJIOMOCTI Ta 3O0BHIIIHI JiiTepaTypHi opieHTHpu. JliamazoHu
OioyoriuHoi ¢ikcamii a30Ty He TpPaKTyBajdl sIK pe3yJabTaTH BHUMIPIOBaHb Yy
rocriogapctBi. [lig gac oriHIOBaHHS BpaxoOBYBaJIM CMOCIO BUKOPHUCTAHHS Oiomacw,
CTpPOKM TPUIUHEHHS BEreTalii CuiepaTy Ta MOXKIWBE IMOBEPHEHHSI a30Ty uepe3
opraHiyHi 100puBa.

bararopiuni 6000B1 TpaBu 3aiiMaloTh y rocroaapctsi 27-30% MOCIBHOI TUIOMII.
Pazom 3 ogHOpiuHMMU 000OBHUMHM, 3J1aKOBO-OO000BUMH CyMIIIKaMU M KYKYpPYI3010
HIMpIia KOpMoBa rpyna oxorumoe 10 55% mionti [1]. L1 yacTku He MOXHa A0aBaTH,
OCKUJIbKM OaraTopiuHi TpaBU BXOMSTh JO CKJIaAy KOPMOBOi Tpymnu. ArpoHOMIYHA
LIHHICTh TAKO1 CTPYKTYpH MOJISITae y TpUBaJIoMy (PyHKIIOHYBaHHI KOpEHiB, CUMO01031
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3 OynbOouykoBUMH OakTepisiMu, (HOPMYyBaHHI KOPMOBOi 0a3M Ta MOMKIHMBOCTI
MOBEPHEHHS YaCTUHU MOXMBHUX PEUOBUH Uepe3 THil 1 KOMIIOCTH.

Taoauus 1. OpieHTOBHI MoKa3HMKHU a30Tdikcanii Ta BUKOPUCTAHHSA 0000BUX KYJIbTYP

KyasTypa a6o Hagenenuii
IIpakTH4He 3HAYECHHSA OO0OMe:keHHSI TPAKTYBaHHS
rpymna NMOKA3HUK
Bararopiunuii mokpus, 3anekuTh BiJ ypokarlo,
JlronepHa 120-350 xr N/ra kopmoBa Oiomaca, a30THUH IHOKYJIAIiT, BOJIOTH Ta
TTOTIEPETHUK 3abe3nedeHns Gochopom
Criiika 6000Ba KymnbTypa AJs . .
. JiamazoH € miTeparypHuM, a He
Ecnapuer 100-200 kr N/ra = KOpMOBHX i IPyHTO3aXHUCHUX .
JOKAJILHAM BHMipIOBaHHSAM
JIAHOK
. Bigoma nuie BepXHs Mexka;
KomnoHeHT cunepaabHuX i o
Buka 1o 160 kr N/ra . MIOBHUH 1HTEpBaJ HE
371aKO0BO-0000BUX CYMIIIIOK
BCTaHOBJICHO
3epH0000ORBA JIaHKA 3 . .
noHan 70 kr . . He HaBeneHO BEpXHBOT MEX1 Ta
Cos 010JIOTIYHUM 3aITyYEHHSIM .
N/ra YaCTKH 30Ty, BHHECEHOT 36pPHOM

a3oTy

PesynpTaT BU3HaUa€eTHCS
CKJIaJIOM, CIiBBIIHOIIEHHIM
KOMITOHEHTIB 1 CTPOKOM
BUKOPUCTAHHS

[Moemnanns a3orgikcarii 3
OLJIBIIIOI0 CTAOLIIBHICTIO
MIOKpHBY I Oiomach

Bbe3s equnoro
HOpMAaTUBY

BoOoBo-31makoBi
CYMIIIKH

HaBeneni 3HaueHHS XapaKTepU3YIOTh MOTEHIIWHY IHTEHCUBHICTH O010J0TTYHOI
dikcarlii, ajge HE JOPIBHIOIOTH KUIBKOCTI a30Ty, IO aBTOMAaTUYHO MEPEXOAUTH JI0
HACTYIHOI KyJIbTypHu. YacTHHA HAaKOMMUYY€EThCS Y HAJ3EMHIM Maci, 1HIlIa — Y KOPeHsX 1
MOKHUBHUX PEIUTKAX; MEBHA KUIbKICTh 3AJMINAETHCA Yy OyapOOuKax 1 MIKpOOHIN
O6iomaci. SIKmio TpaBy BHBO3STH 13 TOJS HAa KOPM, 3HA4YHAa YacTKa a30Ty TaKOX
BUITy4aeThes. 1i MOBEPHEHHS 3 THOEM € HEMOBHUM uepe3 BTPATH Mij yac 30epiranHus,
TPAHCIIOPTYBaHHS Ta BHeCEHHs. Tomy B OamaHCi HEOOXiIHO PO3PI3HATU 3arajbHy
¢ikcarlito, BUHECEHHS 3 MPOAYKIIEIO 1 (PAKTUYHY MICISAII0 ISl HACTYIHOI KYJIbTYPH.

MiHapOHI Pe3yslbTaTH MiATBEP/DKYIOTh IMEepeBaru BKIIOYEHHS O00O0BHUX Yy
CIBO3MIHM, OJIHAK HAroJOIIYIOTh Ha 3alle)XKHOCTI €(eKTy BiJl MICIEBUX YMOB.
I'moGanpHuii MeTaaHa i3 MOJbOBHX JOCHTIAIB IMOKa3aB, MO OOOOBHI MOMEPEIHHUK Y
CepeIHbOMY IIiJIBUIIYBAB YpPOKaMHICTh HACTYNMHOI KynbTypu mnpubmmusHo Ha 20%,
MPUYOMY PEaKIlis 3ajieKaja BiJl KIIMary, 3a0e3lMeueHHs a30ToOM, BUIYy 0OO000BOI Ta
CTpykTypu ciBo3minu [2]. Lle#i pe3ynbTar HE € HOPMATUBOM [Jisi OKPEMOTO
roCIo/iapcTBa, aje JAEMOHCTPYE MPOAYKUIMHUN MOTEHLIad O10JO0TIYHOTrO a3zoTy M
POTAIITHOTO PI3HOMAHITTSL.

CunepanpHe BUKOPUCTaHHA OioMacW BIiApi3HSAETHCS Bil KOPMOBOTO. 3a
3apo0JIsHHS a00 TOBEPXHEBOTO 3aJIMUIEHHS 3€J€HOI Mach a30T 1 ByIJIEUb
0e3nocepelHbO BKIIOYAIOTHCS Yy TPYHTOBUM KpyrooOir. IIIBuiakicTe po3kiiagaHHS
3ICKUTh Bl (a3u po3BUTKY, cmiBBigHOmEeHHsT C:N, cTymeHs mnoapiOHEHHS,
TeMIlepaTypu Ta BoJiord. Mosoai 6000BI pelITKH MIHEPATI3YIOThCS IIBUJIIE, aje
MOXXYTh CTBOPIOBATH KOPOTKOYACHUHM HAUIMINOK IOCTYIMHOTO a3oTy. I[li3Hime
NPUMMHEHHSI BereTalii 30UIblIye Macy, IpOTEe YMOBUIbHIOE po3kiaa. Tomy CTpok
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CKOIIlyBaHHS a00 3apoO0isHHA MOTPIOHO Y3TO/KYyBaTH 3 MOTPEOO HACTYIMHOL
KyJIbTYPH, @ HE BU3HAYATH JIUIIIE 33 MAKCUMAJIbHOIO BPOKAMHICTIO CUIEpaTy.

[ToxpuBHI KyIbTYpH TAKOXK MEPEXOILTIOIOTh MIHEPAJIbHUN a30T Yy MEPIOaH, KOIH
OCHOBHA KyJbTypa MOro HE BHUKOPHUCTOBYE. 3a Ti00albHUM METaaHalTi30M BOHU
3MEHIIIYBaJli BUMHUBAHHS HITPATIB y cepeAHboMY Ha 69% MOPIBHAHO 3 MMapoM, Xoua
edeKT ICTOTHO 3MIHIOBAaBCSA 3aJIe)KHO Bif OOTaHIYHOI TPYMNH, TPAHYIOMETPUUHOTO
CKIamy, KiiMaty W TexHojorii o0pobitky [3]. He6o0oBI KOMIOHEHTH 3a3BHuaild
aKTUBHIIIE MOTJIMHAIOTH 3AJUIIKOBUI MiHEpaTbHUHN a30T, TOAL K O000B1 3aTy4aroTh
atMocepuuii. CaMe TOMy CyMIIIKHA MOXYTh MO€IHATH 30€pEKEHHs HASIBHOTO a30Ty
3 IMOMTOBHEHHSM HOTO 010JI0TTYHOTO (POHTY.

VY cucremi II1 «Arpoekosioris» CyKymHE HaJXOJKEHHS OpraHiuHOI PEeUYOBUHH
omiHeHe y 24-25 T/ra, pocauHHUX pemTok — y 5—10 T1/ra, a 3aranpHUil 00CsT
yTBOpEHHsI THOM0 nepeBuiye 70 Tuc. T uist Bcboro rocrnoaapersa [1]. Ll moka3Huku
MalOTh PI3HI OJUHMII Ta HPOCTOPOBI MacimITabu, TOMy He (OPMYIOTH TOTOBOIO
Oanmancy. BonHouac BoHM B1100pa)aroTh IHTETPALlil0 POCIUHHUIITBA 1 TBAPUHHHULITBA!
KOpMOBI 0000B1 CTBOPIOIOTH OloMacy, a OpraHiyHi BIAXOAM MOBEPTAIOTHCS HA MOJIS.
V3aranbHenHs 101 ngocniakeHHs MOKa3ano, 10 BHECEHHS T'HOIO B CEPEIHBOMY
301IbIIYBaJIO 3allaCl OPraHIYHOTO BYTJIEII0, IPOTE Pe3yJbTaT 3ajieKaB BiJl IPYHTY,
KJIIMaTy, JI031 Ta CUCTEMU 00pOOITKY [4].

BukopuctanHs cuaepariB HOBUHHO BPaXxOBYBATH BOJHHUM peKUM. Y MOCYILIMBI
POKH Ti3HE MPUMUHEHHS MOKPUBHOI KyJIbTypH MOXE 3MEHIIUTH 3arac BOJIU Tepes
ciBOOIO 0CHOBHOI. BosiHOUac copMoBaHa Mysibya MOCIa0II0€ HarpiBaHHS MOBEPXHI,
pYWHYBaHHS arperartiB KpamisiMd Ta HEMpPOAYKTHBHE BHITApOBYBaHHA. MeTaaHaui3
672 crocTepekeHb y TOMIPHOMY KJIIMAT1 TTOKa3aB HEOJHAKOBY PEAKIlil0 HACTYIMHUX
KYJbTYp, ajie 6000B1 MOKPUBHI BUAM YaCTillIe 3a0e3euyBaid MO3UTUBHUN YPOKaWHUN
pe3yabTar, HiX 37aKoBi Ta HeO0000Bi mmpokonucTi [5]. Omxke, BUOIp BUAY Mae
CIUpaTHCs Ha KOHKpPETHE 3aBlaHHs: (pikcalliio a30Ty, MOTJIMHAHHS WOTO 3aJIHIIKIB,
YTBOPEHHS MYJIb4l a00 IpUTHIYEHHS Oyp’sHIB.

JIisi TpakTUYHOTO TUIAaHYBAaHHS JOIIILHO BECTH OKpeMui 00Kk Olomacu
CUJIEPATIB 1 MOKHUBHUX peIITOK. Ha KoskHOMY 1oJ11 MOTpiOHO (iKCyBaTH BHU] Ta COPT,
HOpMY BHUCIBY, JaTy CiBOM, (pa3y MpUMMHEHHS BereTallli, CBKY U CyXy Macy, BMICT
a30Ty, croci0 BUKOPUCTaHHSA Ol0OMacH, BOJIOTICTh IPYHTY Ta BPOXKaWHICTh HACTYITHO1
KynbTypu. s 0000BuUX HEOOXIAHO OLiHIOBaTH (QOopMyBaHHA OynbOOYOK 1
edexTuBHICTh 1HOKYJAMII. Takuil 007K JacTh 3MOTY 3aMIHUTH 3arajibHi JOBIJIKOBI
J1ana30HU JOKAIbHUMH KOe(IlIEHTAMU HAJXOKEHHS a30Ty W OpraHiyHOi pEYOBUHH.

bo6oBi Ta cuaepanbHl KyJbTypH BUKOHYIOTh y IPYHTO3aXUCHIA OpraHiuHii
CUCTEMI TPH B3a€EMOIOB’A3aH1 (QYHKIII: 3a1y4atoTh O10JOTTYHUNA a30T, MATPUMYIOTh
TPUBAJIMI POCIMHHHUKN MOKPUB 1 (OPMYIOTH OpraHiYHHM CyOCTpar sl TPyHTOBOI
O0iotn. Yactka Oararopiunmx 0000Bux 27-30% € BaKJIMBOIO XapaKTEPUCTUKOIO
ctpyktypu nociiB 111 « Arpoekosoris, oHak eeKTUBHICTh BU3HAYAECTHCSI HE JIUIIIES
IJIONICIO, a ¥ clIocOOOM BHUKOpPHCTAaHHS OioMacH. JIjis 10Ka30BOi OLIHKKA HEOOXiJIHI
MoJIbOBI OajaHCH a30Ty Ta BYIJICIIO, BUMIPIOBAHHSA CYXOi MacH, KOHTPOJIb BTPAT MiJ
Yyac MOBEPHEHHS OpPraHiuHUX JOOpHUB 1 GaraTtopiyHi psAau BPOKAMHOCTI HACTYIHHX

KYJIBTYD.
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E®EKT 'ETEPO3UCY KYKYPYJI3U TA MOI'O 3HAUYEHHS JIJIA
CYYACHOTI'O POCJIMHHULITBA

Kykypynza mnociae BaxiIuBE MICHE Yy CY4YaCHOMY arponpoOMHUCIOBOMY
BUPOOHUIITBI YKpaiHM Ta Ma€ 3HAYHMI €KCIOPTHHM MOTEHLIal. Y 3B’SI3Ky 3 UM
MIJBUILEHHS 1i IPOAYKTUBHOCTI, IKOCT1 3€pHA Ta CTIMKOCTI 10 HECTIPUATIMBUX YMOB €
OJIHMM 13 KJIFOYOBHMX 3aB/IaHb CYYacCHOI cCeleKlli. ['eTepo3uc € BaKIMBUM SBHILEM,
aJpKe BIH MOB’A3aHUM 13 MPUCKOPEHHSM POCTY M PO3BUTKY POCIHH, MIJBULIECHHSIM
iXHBOT JKUTTE3NATHOCTI Ta NPOAYKTUBHOCTI. (OcoOMMBO sickpaBo 1iei  edeKT
MIPOSIBIISIETHCSL Y POCIMH TIEPIIOTO MOKOJIIHHS, K1 32 MEBHUMHU O3HAKaMU MOXYTh
MepeBUIIyBaTH 0aThKIBCHKI hopmu [1; 2].

BposkaliHicTh KyKYpY/I3H € CKJIAIHOIO MOJIITeHHOI0 03HAKOIO, IKa BU3HAYAETHCS
CYKYITHOIO JII€10 OCHOBHUX KOMITOHEHTIB CTPYKTYpH KauaHa. [[ponykTuBHICTh ribpuaa
3aJIeKUThH BIJ] TOTO, HACKUIBKHM BIAJIO MOEMIHYIOTHCS MK CO0O0IO Il moka3HUkH. Jo
OCHOBHHUX €JIEMEHTIB YPOKalHOCT1 HaJekaTh JOBKUHA Ta JAlaMeTp KayaHa, KUIbKICTh
PAIIB 3€PEH 1 KUIBKICTh 1X Y KOKHOMY psiny, a Takox maca 1000 3epen [1]. 3HaueHHs
OKpPEMHUX E€JIEMEHTIB CTPYKTYpPHU BPOKAI0 MOXKE BIJIPI3HATUCS 3aJICKHO BiJl TECHOTHUITY
riopyaa Ta yMOB MOro BUPOIIYBAaHHS, TOMY IiJ Yac CEJIEKI[IHHOT pOOOTH BaXKJIMBO
OIIIHIOBATH iX y KOMILJIEKCI.
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BaxxnuBUM MOKa3HUKOM TMPOSIBY TETEPO3UCY € TEPEBUIICHHS Ti0pUaoM
MIEePIIIOrO MOKOJIHHS 0aThKiBCHKUX ()OPM 3a BPOKANWHICTIO Ta 1HITUMHU TOCTIOIaPCHKO
IHHUMUA O3HakaMu. CTyniHb MPOSIBY TETEPO3UCY 3aJCKUTh BIJT TECHETUYHHUX
oco0nMBoCTe OaThKIBCHKUX (DOpPM Ta Xapaktepy ix nmoenHanHa. Came Tomy mij yac
CEJIKIIMHOT pOoOOTH BAXKJIMBE 3HAYEHHS Ma€ BU3HAUEHHS MEPCHEKTHUBHOCTI PI3HHUX
riopuaHux KomOiHamlii Ta A00ip HaWOULIbIl e(hEeKTUBHUX MO€AHAHb OATHKIBCHKUX
dopm [2].

OaHuM 13 BaXJIMBUX HANpAMIB CENEKLii € MpaBWIbHHUMA J00Ip BHXITHOTO
Mmatepiany. s oTpuMaHHS BHCOKONMPOAYKTUBHHMX TiOpHIIIB HEOOXITHO OIIHIOBATH
IIHHICTh 0AaTBbKIBCHKUX (OPM Ta IXHIO 3aTHICTh MOEAHYBATUCSA MIX COOOIO Mija yac
cxpenryBaHHs. OcoOnMBe 3HAYCHHS] Ma€ BUBUYCHHS KOMOIHAIIHOT 3MaTHOCTI JIiHIMN,
OCKUJIbKH Pi3H1 0ATHKIBCHKI (HOPMH MOXKYTh MO-PI3HOMY BIUIMBATH HA TIPOYKTUBHICTD
1 MpOSIB 1HIIMX TOCHOJAPCHKO IIHHUX O3HAK Yy IMOTOMCTBA. Tomy e(heKTHUBHICTH
TeTePO3UCHOI CEJIEKIli 3HAYHOI0 MIPOI0 3aJIEKUTh BiJl OOIPYHTOBAHOTO MiAOOPY
0aThKIBCHKUX KOMITOHEHTIB [2].

BuxopucTtanss retepo3ucy Ja€ MOKJIMBICTh CTBOPIOBATH BUCOKOIIPOTYKTHUBHI
riOpuIu KyKypya3H, siKi MOEAHYIOTh BUCOKY BPOXKAMHICTH 13 Oa)KaHUMHU MTOKa3HUKaMU
SAKOCT1 3€pHa Ta CTIMKICTIO JO HECHPUSTIMBUX YMOB BHUpPOIIyBaHHS. Baxinporo
nepeBaroro TiOpUAHOT CENEeKIii € MOXKIMBICTh OJHOYACHOTO MOETHAHHS B OJHOMY
TE€HOTHITl JIEKUIBKOX LIHHMX O3HaK. ['10puIyM MOXYTh BIAPIZHATHUCS 32 TPUBAJICTIO
BEreTalliHOrO MEpIoAy, BUCOTOK POCIUH, CTIMKICTIO 10 BHJISATAHHS, MOCYXH Ta
ypakeHHs xBopoOamu [2]. Came TOMy CydacHa CEJIeKIlisl CIIpsSAMOBaHa HE JIMIIE Ha
MaKCUMajdbHE MJBUINEHHS BpPOXKAMHOCTI, a ¥ HAa KOMIUICKCHE TO€IHAHHS
rOCTHOIAPCHKO IIIHHUX O3HAK.

OxkpiM MPOAYKTUBHOCTI, BAKJIMBUM HAIIPSIMOM € TOKPAIIEHHS SKOCTI 3€pHA.
CyvacHi gocnipkeHHs T1IOpUIIB KYKYpyI3u Tiepen0dadyaroTh OI[IHIOBaHHS HE TUIBKU
BPOKaHOCTI, a ¥ BMICTy OlnKa, oJiii Ta Kpoxmanio B 3epHi. Lle mae mpakrtuune
3HAYEHHS, OCKUIBKH 3aJIe)KHO BiJl HANPSIMy BUKOPUCTAHHS KYKYPY/I3U CEJICKI[IOHEpaM
HE0OX1THO CTBOPIOBATH TOPUIU 3 BIATIOBITHUMH MTOKA3HUKAMHU SIKOCT1. TaKuM YHHOM,
epeKT TreTepo3ucy MOXKE BHUKOPUCTOBYBATHUCA JUIsI TOKPAIICHHS  AKICHUX
XapaKTepUCTHK 3epHa [1].

Oco0arBOT0 3HAYEHHS TeTepPO3ruC HAOyBaE B yMOBaX Cy4acHOTO POCITMHHUIITBA,
7€ HEeOOXITHO OTPUMYBATH CTaOLIbHI BpOXkai 3a PI3HUX MOTOAHUX YMOB. 3MIHU
TEMIIEPATYPHOTO PEKUMY, HEAOCTATHS KUIBKICTh BOJIOTHM Ta 1HIINI HECHPHUSTIUBI
(dakTopu MOXXYTh HETaTMBHO BIUIMBAaTH Ha PICT 1 PO3BUTOK KyKypym3u. Tomy
CTBOpPEHHsSI TIOpUJIB, 3JaTHUX €()EKTUBHO peaji3oByBaTh CBIA MOTEHIIAI
NPOAYKTUBHOCTI B KOHKPETHHUX YyMOBax BHPOIIYBaHHS, € Ba)XIMBUM 3aBJaHHSIM
cenexitii [2].

CenexkiiitHa poOoTa 3 KyKypya3010 Tiepeadavae OTpUMAaHHS Ta OIIHIOBAHHS
caMO3alujIeHUX JiHIN, iX CXpellyBaHHS Ta TMOJANBIINNA Big0Ip MEPCHEKTUBHHUX
riopuaaux koMmOiHarid. Ha pi3HMX eTamax CeJeKIiMHOTO MPOIECYy IOCITIIKYIOTh
MPOYKTUBHICTh, MOPGOJIOTIYHI O3HAKH, TPHUBAIICTh BETETALIHOTO TEpiozy,
CTIMKICTh POCIUH Ta SKICTh 3epHa. OTpuMaHi pe3yabTaTH Jal0Th 3MOTY BHU3HAUUTU
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HaWO1IBII EPCIEKTUBHI KOMOIHAIIIT [T TTOAQJIBIIIOT0 BUKOPUCTAHHS Y CeIEKIIHHIN
pobori [1; 2].

3acTocyBaHHS TE€TEPO3MCHOI CENEKIli CHpHsi€ MiABUIICHHIO €(PEKTUBHOCTI
BUPOOHHUIITBA KYKYPYI3U Ta PO3IIUPIOE MOKIUBOCTI BUKOPUCTaHHS KYJIbTYpHU B
36pHOBOMY, KOPMOBOMY ¥ MPOMHCIOBOMY HampsiMkax. [10puam 3 BHCOKOIO
MIPOTYKTUBHICTIO Ta BiIMOBITHUMH TTOKa3HUKAMH SIKOCTI MOKYTh BUKOPHCTOBYBATHCS
IUIA PI3HUX TOTPeO, 110 MiJBUILY€E MPAKTUYHY IIHHICTh CEJCKIIHHUX JOCATHEHD.
BomHouac BakIMBO BpaxoBYBAaTH KOHKPETHI YMOBU BHPOIIYBAaHHS Ta HAMpsM
BUKOPHUCTaHHA MallOyTHBOTO ribpuna [1; 2].

Takum ynHOM, €PEKT TETEPO3UCY € OTHUM 13 BAKIMBUX YNHHUKIB T IBUTIICHHS
TIPOYKTHBHOCTI KyKYpyI3U. Ioro BUKOPHCTAHHS y CENEKIlii 1a€ 3MOTy OTpHMYBATH
riOpuu 3 BUCOKOIO BPOXKAMHICTIO, KpalllUMH MOKa3HUKAMH SKOCTI Ta KOMILIEKCOM
O0aXaHMX TOCMOJAPCHKO IIHHUX O3HAK. E(DeKTUBHICTH MPOSBY TeTEPO3UCY 3HAUHOIO
MIPOIO 3aJIEKUTH BiJI IPABMIIBHOTO 1000pYy OaThKIBCHKUX (POPM, iXHBOT KOMOIHAIIIHOT
3IaTHOCTI Ta YMOB BHUpoOIIyBaHHs. [loymanbiine BUBUEHHS 3aKOHOMIPHOCTEH MPOSBY
reTepo3nucy Ta MOIIYK €PEKTUBHUX MO€AHAHb OATHKIBCBKUX (HOPM 3alUIIAIOTHCA
aKTyaJIbHUMU HalpsiMaMU Cy4acCHO1 CEJIEKIT KyKypy/I3H.

CnMcoKk BUKOPUCTAHUX JIKepeJ
1. [IpynuikoB B. B., KoBamummua I'. M. CenekuiiiHa UIHHICTh T1OpUIIB
KYKYPYJ31 3a TOKa3HUKAMU IeTePO3UCY Ta SAKOCTI 3epHa. Aepaphi innosayii. 2026. No
35. C. 431-439. DOI: 10.32848/agrar.innov.2026.35.62.
2. JI3to6enpkuit b. B., Yepuens B. 10., Annomun A. B. Ta iH. Cenekiist KyKypya3u
: HaBuanbHUM nociOHuK. KuiB : Arpapna Hayka, 2025. 216 c.

IHanaswk borgan OuiekcanapoBu4
TOKTOp (hutocodii 3 arpoHOMIi, aCUCTEHT Kadenpu
Mimenko Ouer BikropoBuu
KaHJ. C.-T. HayK, JOLUEHT
[TontaBchkuii ep>KkaBHUM arpapHUil YHIBEPCUTET
M. [lonraBa
DOI 10.31210/cyaq2026.24
IMPOKCUMAJIBHE 30HAYBAHHS IPYHTY: CYYACHI METOJH TA
HEPCIIEKTUBU 3ACTOCYBAHHS B TOYUHOMY 3EMJIEPOBCTBI

3acToCyBaHHA TEXHOJIOTIM TOYHOro 3emMiiepoOCTBa MOTPEOYIOTh BpaxXyBaHHS
MPOCTOPOBOI HEOJHOPITHICTh IPYHTY. Y MEXKaX OJIHOTO TOJIS TpaHyJIOMETPUYHUIN
CKJIaJl, BOJIOTICTh, KHCJIOTHICTh, BMICT OPraHi4YHOI PEYOBHHH, 3aCOJEHICTh Ta
3a0€3MeUeHICTh €IEMEHTAMU >KMBJICHHS, MOXKYTh 1CTOTHO 3MIHIOBaTHCS. Tpaauiiiiiae
arpoxiMiuHe OOCTEKEHHsI IPYHTYy Oa3yeTbcsd Ha BiIOOpi mpod 1 jabopatopHOMY
aHai31, OJJHAK MIABUIIICHHS MPOCTOPOBOI AeTai3allli moTpedye 301IbIIIEHHS KUTHKOCTI
3pa3KiB, BUTPAT 4Yacy, 1 BIAMOBIIHO, BapTocTi. OMHUM 13 NUISXIB OTPUMAHHS OB
neTanbHOi 1H(OpMaIi Mpo BHYTPINTHHOMOILOBY MIHJIMBICTE € MPOKCUMAIIbHE

3oHAyBaHHA IpyHTY (Proximal Soil Sensing, PSS).
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[IpokcumanbHe  30HAYBaHHS ~ 00&apos;eHYe  METOAM  BUMIPIOBAHHS
BJIACTUBOCTEH TIPYHTY CEHCOpaMH, pO3TAIIOBAHUMH Oe3NnocepeHbo Ounsg Horo
MOBEPXHi, Yy KOHTaKTI 3 HeEw abo B TIpyHTOBOMYy npodumr. Ha Biaminy BiA
CYNyTHUKOBOTO YW OE3MUJIOTHOIO JIUCTAHIIMHOTO CKaHyBaHHS, TakKi BHUMIPIOBAHHS
BUKOHYIOTb, O€3MOCEepeHh0, B MeXaxX JMOCHIKYBAaHOI [UISHKH, II0 Ja€ 3MOTY
OTPUMYBAaTH MAacCUB TE€ONpPUB’SI3aHUX AaHUX. Jl0 HaWOIBII MOIIUPEHUX HAMPSMIB
HaJeXaTh  BUMIPIOBaHHA  BUAuMOi  enekTpompoBimHocTi  1pyHTy  (ECa),
€JIEKTPOMArHiTHa 1HAYKIIS, CHEKTPOCKOMis y BHAMNMOMY Ta OJMKHBOMY
iH(ppauepBOHOMY Jliana3oHaxX, eJNeKTpoxiMiyHe Bu3HadeHHsS pH 1 BukopucTaHHs
MYJIBTUCEHCOPHUX Tu1atdopm [1, 2].

OpauM 13 HANOUTBII JOCTIKEHUX MOKA3HUKIB € BHAMMA E€JIEKTPOMPOBIIHICTD
rpynty. [i BenuuuHa GopMyeThCs Tl KOMIIEKCHUM BILIMBOM IPaHYJIOMETPUYHOTO
CKJIaJly, BOJIOTOCTI, KOHIIEHTpAIlli PO3YMHHUX COJIEH, KaTIOHOOOMIHHOI €MHOCTI Ta
IHIINX XapakTepucTuk, ToMmy ECa 101iTbHO TpaKkTyBaTH HacaMIlepe/] IK IHTerpabHUN
1HJUKATOP TPOCTOPOBOI HEOIHOPITHOCTI, a HE SK MpsSME BU3HAYEHHS OKpPEMOi
arpoximiuyHoi BiactuBocti. [lokazoBum € pocmipkeHHs E. Fung Tta cmiBaBTOpiB, Y
akoMy 3a gaHuMu  Veris-3100 oOmiHIOBaTM MOXJIMBICTH  KapTorpadyBaHHs
KaTiOHOOOMIHHOiI €MHOCTI Ta oOMiHHOro kamito. Ilpsmi 3anexxnocti mix ECa Tta
KaTIOHOOOMIHHOIO €MHICTIO OyJn BiTHOCHO cinabkumu (R* = 0,38 11 BepXHBOTO 1I1apy
ta 0,36 s MATPYHTA), TOMI SIK MICIS MaTeMaTH4YHOI 1HBEPCii CEHCOPHUX AaHUX
3B&apos;sa30k nocwimees a0 R? = 0,75. Jlnsg oOMiHHOrO Kamiito OaratodakTopHa
MOJIeNh, 1110 BpaxoByBasia ECa Ta npocTopoBi napamerpu, 3ade3neuria R? = 0,73. Iei
MPUKJIA] JTEMOHCTPYE, IO MPAKTHYHA LIHHICTh CEHCOPHUX AAHUX ICTOTHO 3pOCTa€e
micJis X KamOpyBaHHS 3a JIAOOPaTOPHUMH BUMiprOBaHHSIMH [3].

[HIIMM ~ BaXIMBUM  HampsiMOM €  criekTpasiibHe 30HayBaHHs. Vis-NIR-
CHEKTPOCKOMIisi 06a3yeThbcsl Ha peecTpallii BIAOMTOro BiJl IPYHTY €JIEKTPOMArHiTHOTO
BUIIPOMIHIOBaHHS y BUJIMMOMY Ta OJIMWKHbOMY 1H(pAYEepBOHOMY iama3oHax.
CnexTpaiibHuii curHaN (OPMYETHCS MiJI BIUTUBOM MIHEPAIBHOTO W OPraHi4HOIO
CKJIaJy, BOJIOTOCTI, 3a0apBieHHs Ta (HI3UYHOTO CTaHy MOBEPXHI IPYHTY. 3a JaHUMU
orisany C. Piccini Ta criiBaBTOPIB, 1IEH METOA Ma€ 3HAYHUHN MOTEHITIA ISl IITBUIKOTO
POTHO3YBaHHS HU3KHU BJIACTMBOCTEM TIPYHTY, OJHAK TOYHICTh 3aJIEKUTh BiJl
KaJiOpyBaJbHOI BHOIPKHM, YMOB BHMIPIOBAaHHS, BOJIOTOCTI M craHy moBepxHi [1].
[ToniGHEe 0OMekeHHs XapaKTepHe i I orepaTUBHOTO BU3HaYeHHs pH Ta moxuBHOTO
pexumy: ormsang E. Najdenko Ta cmiBaBTOpiB moka3zye, IO CHEKTPOCKOMIYHI,
€JICKTPOIPOBIIHI ¥ €IEKTPOXIMIYHI METOAM € OJHUMH 3 HAMOUIBII JOCIIKYBAHUX Y
PSS, ane nume yacTuHa MOKa3HMKIB MOXE OyTH BHU3HadYeHa Oe3Mocepe/lHhO 0e3
TIOTIEPETHBOTO KamiOpyBaHHsI [2].

CyuacnHuit po3Butok PSS moB&apos;s3anuii 13 mepexo10M BiJl OKPEMHUX CEHCOPIB
70 MyJIbTHCEHCOpHUX cucteM. Y tuiargopmi RapidMapper iHTerpoBaHo naTdymku
OMMKHBOTO  1H(payepBOHOTO  [lama3oHy, ramMMma-unpominioBanHs, ECa Ta
noTeHIiomeTpuyHoro Bu3HaueHHs pH. Ile mae 3Mory ogHOYacHO XapakTepu3yBaTu
PI3HI aCMIEKTH MPOCTOPOBOI MIHIMBOCTI IPYHTY ¥ 9aCTKOBO 3HIBEIIOBATH OOMEKCHHS
OKpeMHux ceHcopiB. BogHouac aBTOpM MiJKPECHIIOOTh, IO OJHA CEHCOpHA
TEXHOJIOTISI HE MOXKE OJIHAKOBO TOYHO KIJbKICHO BH3HAYaTH BECh KOMILIEKC
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arpOHOMIYHO Ba)KJIMBUX BIacTUBOCTe [4]. OTxe, MEePCIEeKTUBHUM HAIPSMOM € HE
MOIITYK OJTHOTO «YHIBEPCAIBHOTO» JaT4YHKa, a TIOEJHAHHS Pi3HUX THITIB BUMIpPIOBaHb,
iX MaTeMaTH4Ha iHTETpallis Ta TepeBipKa 3a eTATOHHUMH JTAO0OPATOPHUMH JaHUMH.

Oxpemuii HampsM CTaHOBUTH IHTETpaIlisl MPOKCHMAIBLHOTO Ta JUCTAHIIHHOTO
3oHayBaHHsA. B. Boiarskii Ta cmiBaBTOpHM mapajielbHO BUKOPHUCTOBYBAIM JIaHI
0€3MIOTHOTO JIITATBHOTO anapara il MOOLIBHOTO IpyHTOBOTO ckaHepa Veris U3 (puc
1). lucraHIiitHe 30HIyBaHHS XapaKTEPU3yBAJIO CTaH POCIUHHOCTI 32 BeTreTalliiHUMU
1HJCKCaMH, a Ha3eMHa CHCTEMa PEeCTpyBajia eleKTpOmpoBiAHICTh, pH Ta onTHuHI
BJIACTHBOCTI IpyHTY. [loetHaHHS X JKepelt iHpopMallii J03BOJINIIO MTPOaHaIi3yBaTH
MIPOCTOPOBY MIHJIUBICTh y CUCTEMI «IPYHT-POCIMHAY, OJHAK TaKUM MiaxXia norpelye
BpaxyBaHHS Pi3HOT MMPOCTOPOBOI 1 YACOBOI PO3MIILHOT 3MaTHOCTI JaHHUX, a TAKOXK iX
CHHXPOHI3aIlii Ta KaniopyBaHHs [5].

Ha namry nyMKky, Toj0BHa IpakTHYHA pOJib B ONTHMI3alii NPOIECY IPYHTOBOTO
oOctexxeHHs. CeHcopHe KapTorpayBaHHS Ja€ MOXJIMBICTh BUSIBUTH HEOJAHOPIIHICTD
MOJISI, MICNIE  YOro TIPYHTOBI TPOOM MOKHA BIAOUpaTH IIUIECIPSIMOBAHO B
penpe3eHTaTuBHUX Toukax. Lle no3Bosise mepeiltu Bif (HOpMaIbHOTO pPiBHOMIPHOTO
BIIOOPY IpOO /10 30HAJIBHOTO, KOJIM J1a0OpaTOpHI aHali3d BUKOPUCTOBYIOTH IS
1HTepHpeTalii 3Ha4YHO OUIBIIIOr0 MAaCHUBY MOJIbOBUX CEHCOPHUX JIAHMX.

Sl R —

i AR e VB 1 i) }
Puc.1. Veris U3 nmig yac ckanyBanus. /[:xepeJio: BiaacHe ¢oro.
TakuM 4YMHOM, MOJAJBIINI PO3BUTOK MYJIBTHCEHCOPHUX MIATHOPM, METOJIB

00'eTHAHHS TAaHUX 1 MATEMAaTUYHOTO MOJICITIOBAaHHS CTBOPIOE TIEPETYMOBH JIJIs1 OUTBIII

O0OTpyHTOBAHOTO MU(DEPEHIIHOBAHOTO YIPABIIIHHS IPYHTaMHU.
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BIIJIUB MIKPOJAOBPUB HA ITPOAYKTHUBHICTD ITIITEHUIIIT
O3UMOI

Mikpoao0puBa MO3UTUBHO BIUIMBAIOTh HA BPOXKAMHICTH Ta AKICTh 3€pHA MIIICHHUII
03UMO1, TOKPAIIyIOUd 3aCBOEHHS MAaKpPOEJIEMEHTIB, MIABUIIYIOYH CTIHKICTh 0
HECIPUATIIMBUX YMOB, a TAK0X OepyTh y4acTh y OpMyBaHHI O17Ka Ta KICMKOBUHU B
3epHi. OCHOBHI MIKpOEIEMEHTH, SKI BIUIMBAIOTH Ha IIl MPOIECH: OOp, MapraHellb,
MOJTIOIeH, MiJTb, IIMHK 1 31130 [1].

MikponoO6puBa 3a0e31euyloTh POCIMHU HEOOXITHUMHU MIKpOEJIeMEHTaMH, SKi
O0epyTh ydacTh y (OTOCUHTE31, JUXaHHI Ta CUHTE31 OUIKIB 1 BYIJICBO/IB, 1110 BILJIUBAE
Ha (OopMyBaHHS OUTBIIOT KIJTBKOCTI 3€pHa Ta Oro HAJIUB.

3acTocyBaHHSA MIKpPOJIOOpUB POOUTH POCIMHM OUIBII CTIMKHUMH J0 CTPECOBUX
(dakTopiB, TaKUX SK IOCYyXa, HU3bKI TEMIIEpATypH, XBOPOOM Ta MIKIAHHWKHU, IO
J03BOJISIE 30€perTy TIOTEHIIa BpoKaiHOCTI [2].

Mera nocmiKeHb BCTAHOBJICHHS BIUIMBY MIKPOJOOPHB Ha BPOXKAWHICTH Ta
(dbopMyBaHHS TTOKA3HHKIB SKOCTI 3€pHA MIIEHUIIl M’ SIKOT 03UMOI 3a TT03aKOPEHEBOTO
T JOKABJIEHHS.

JlocmimKeHHsT TPOBOJIMIINCH HA  CENCKIIMHUX TUISHKAX JOCIITHOTO  TTOJIS
[TonTaBChKOTO JEpKABHOTO arpapHOro YHIBEPCUTETY, SKE pO3TallOBaHE B C.
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bpuukiBka IlontaBchkoro paiiony BrpoaoBxk 2024-2025 p.p. dns npoBencHHs
JOCTI/PKEHbh BHKOPHUCTOBYBAJIM COPT TIICHWIN M’siKoi o03uMoi MarjgaivHiBKa.
JlocmipkeHHST TPOBOAWIM B  YOTHPHKpPATHIA moOBTOpHOCTI. [lomepemnmk —
nap. ATpoTexHika B JIOCHiJli BHKOPUCTOBYBajach 3arajbHO TNpPUWAHATA I 30HU
Jlicocteny YkpaiHu.

Cxema gocriny nepeadoadana Taki BapiaHTH:

1. KonTpons — miHepasnbHi 100puBa HE BHOCHIIKCD;

2. [lo3akopeHeBe  MIIKUBICHHS  BUCOKOKOHIIEHTPOBAHUM  PIIKUM
T00PUBOM-aHTUCTPECAHTOM 3 aMIHOKUCIOTaMU AMIKC.

3. [To3akopeHeBe MiKUBICHHS BUCOKOKOHIICHTPOBAHUM P1IKHM JOOPUBOM

3 HabopoM Makpo- 1 MikpoeneMeHTiB Hepryc-porocunres.

[TonboB1 Ta TaGOpaTOpPHI TOCHIIXKEHHS MPOBOJIUIIN 3T1THO 3arajibHONPUNHATHX
METOJIUK, CTaTUCTUYHY OOpOOKY JaHUX BpOXKAMHOCTI BU3HAYAJIUM METOJOM
JTUCTIIEPCitHOTO aHali3zy 3a nonomoroto nporpamu Cratuctuka 12.0.

Brpoaosx mpoBeeHHST MOJBOBUX JOCHIKEHb Ha IOCIBaX MIIEHUIl M’ SKOi
03MMOT BUSBJICHO BILUIUB 3aCTOCYBaHHS MIKPOJIOOPUB Ha CTPYKTYPY BpOXKaro.

PesynbraTu mociiikeHb 3aCBITUYIOTh, 1110 MTOMPU HECTPUSITIUBI TOTOAHI YMOBH
I1]] Yac MPOBEACHHS €KCIIEPUMEHTIB, 3aCTOCYBaHHS MIKPOJJOOPUB MO3UTUBHO BILIUBAE
Ha OCHOBHI €JIEMEHTH CTPYKTYpPHU BPOKAI0 O3UMO] MILIECHHII].

3a pe3ynbTaTamMu JIOCHII)KEHb BCTAHOBJIEHO, IO YPOKANHICTh MILIEHUIII 03UMOI
0e3 3acTocyBaHHS J00pUB B cepeaHboMy crtaHoBwia 7,0 1/ra. Ilpu BHeceHHi
MIKpogoOpuBa AMIKC YpOXKalHICT cTaHOBWIa 7,7 T/ra, a TIpU BHECEHHI
MikpooOpuBa GOTOCHHTE3 CepeIHS BPOKaHICTh cKkiaaana 7,5 1/ra.

BigmiueHO MO3UTUBHUN BIUJIMB 3aCTOCYBAHHSI MIKPOJOOPUB 3aJ1s MMiABUIICHHS
BPO>KaHOCTI.

[TinBuIeHHS AKICHUX MOKa3HUKIB 3€pHA IMIICHMIII 03UMOi CIIOCTEPITaIoCh MpPH
M03aKOPEHEBOMY IT/KUBJICHHI MiKpomoOpuBamu. Tak y BapiaHTi 13 BHECEHHSIM
MikpoaoOpuBa AMikc BMICT Oisika ckiangaB 12,5 %, a BMicT kieiikoBunu — 26,2%. Y
BapiaHTl 13 BHECEHHSIM MiKpo100puBa @otocuHTe3 BMICT Olnka craHoBuB 12,0%, a
BMICT KieikoBuHU — 21,4%. B KOHTposibHOMY BapiaHTi 6€3 BHECEHHS MIKPOJ00pUB
BMmicT Oinka 0yB 11,3%, a Bmict kierikoBuamn — 20,1%.

Otpumani pe3ynbTaTH CBIIYaTh MPO TE€, IIO 3aCTOCYBAaHHA MIKPOJAOOPHUB IS
MIIIEHUI M’ SIKOT 03UMO1 € CIPUSATIMBUM JIJIS TIABUIIICHHS P1BHS POYKTUBHOCTI.

B momanmemux AOCTIIHKEHHSIX TUTAHYETHCS PO3MIUPHUTH CIEKTP IMpernapaTiB Ta
JOCIIIUTU PIi3HI J03M BHECEHHS MIKPOJAOOPUB Yy TMOEAHAHHI 13 MIHEPAIbHUMHU
noOpuBaMu 3]s MiABUIIICHHS MOKAa3HUKIB BPOXKaMHOCTI Ta SKOCTI 3€pHa MIIEHUII
03UMOi, IO AACTh MOKJIMBICTh PallilOHAJIbBHO BUKOPUCTOBYBATH JI00PUBA.

Cnucok BUKOPUCTAHUX JIAKepeJT
1. laaryp B. B., Kouepra A. A., [lunko O. C., Jlenp O. I. EdexTuBHICTH
MIKpOJIOOpUB 32 0OpOOKHM HACIHHS Ta JIMCTKOBOT'O ITIJKUBJICHHS TOCIBIB ITIIICHMIT
o3umoi. Bicauk ITJIAA. 2021. Ne 2. C. 46-51.
2. JlickoBcbkuit C. @. Ta iH. BpokaifHICTh Ta MOCIBHI SAKOCTI HACIHHS MIIICHHUII
Apoi 3a’meXHO Bin 00poOku  mociBiB pyHrinunamu. Bicauk  JIpBiBChKOTO
HaIlOHANFHOTO arpapHoro yHiBepcuteTy. Cepist Arporomis. 2020. Ne 24. C. 176-180.
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BIIJIUB CUCTEMMU YJIOGPEHHS HA YPOXKAMUHICTD TA SIKICTD
3EPHA IMIIIEHUIII O3UMOI: OI'JISIJI CYYACHOI'O CTAHY
JOCJIILIKEHDb

301IbIIICHHST YPOKAWMHOCTI Ta BaJOBUX 300piB 3€pHOBUX KYJILTYp HAChOTOJIHI €
BAXKJIMBUM MUTAHHM JIJIS HAIIOT KpaiHU. AJI’Ke TOCUJICHHS MTPOJI0BOJIbUOT OE3MEKH Ha
OCHOB1 CTHUMYJIOBAHHS PO3BUTKY arpapHoOro BHUPOOHUIITBA — 1€ MPIOPUTETHE
3aBaaHHs «CTparterii mpoaoBoIbYOi Oe3nekn Ykpainu Ha nepiod no 2027 poky» Ta
TUTaHy 3ax0/iB 3 ii peamizarii [1].

OnTuMizaliisi CHCTEMH YI0OPEHHS € BATOMUM YMHHUKOM peaizailii FeHETUIHOTO
MOTEHINATy BPOXAWHOCTI COPTIB MieHull o3umoi [2, 3]. Lle moB’s3aHo 3 TUM, 110
MiHEpaJIbHE JKUBJICHHS 3a0e3euye 3HaUHy YaCTHHY 3arajJbHOTO MPHUPOCTY 3€PHOBOI
MPOJYKTUBHOCTI. Y HAYKOBHUX IMyOIKalIAX aBTOPU aKIIEHTYIOTh YBary Ha TOMY, IO Y
dbopMyBaHHI €JIEMEHTIB IPOIYKTUBHOCTI BAXKJIMBY POJIb Ma€ 30ajlaHCOBaHE KUBJICHHS
pociuH. Ilpu nboMmy, HEOOXIHO BpPaxOBYBaTHU OCOOJMBOCTI MOMEPEAHUKIB, €TAIU
OpraHOT€HEe3y POCIIHH, a TAKOXK I'PYHTOBO-KIIMAaTH4HI YMOBH [4-6].

JloCiIKEHHSIMHU TT1ITBEP/IKEHO, 110 a30THE KUBJICHHS € OJTHUM 13 BUSHAYAIBHUX
(dakTopiB BIUIMBY Ha ()OpMYBAaHHS HAJ3€MHOI BEreTatuBHOi Macu mmeHul. [Ipore,
OJIHOpa30B€ HAaJMIPHE BHECEHHS a30TY BOCEHU MPOBOKYE PU3UKHU JJISl KyJIbTYPH, TOJI
K HalOLIbIIy arpOHOMIYHY €(EKTHUBHICTh JEMOHCTPYE PO3JpIOHE BECHSHO-JIITHE
MIKUBIICHHS. 3a TaHUMU HAyKOBUX JOCHIIB, pAHHbOBECHSHE T1KUBJICHHS a30TOM
(manpuxnan, amiaunoro cenitporo abo KAC y ¢asy KylieHHs) CyTTEBO TMiBHUIILYE
HIUTBHICTh CTEOJIOCTOI0, 3a0€3eUyI0Un CyTTEBUN MPUPICT yposkaiHOCTI. bibin mi3H1
A30THI IMKUBIICHHS OUTBIIOK MIpOI0 OPIEHTOBAHI HA MOKPAIIEHHS TEXHOJOTTYHHX
MOKA3HMKIB SIKOCTI 3¢pHa — BMICTY OiJiKa Ta KIEHKOBUHH B 3epHi [7-9].

MiHnepanbHi 100prBa 3aKJ1a/1al0Th OCHOBY Maiil0yTHHOTO BPOKar0 Ha MOYATKOBUX
eranax po3BUTKY. OnTuManbHe a30THO-POCPOpHE >KUBJICHHS Ta BHECEHHS Kaliio
CTUMYJIIOE PICT KOPEHEBOI CHCTEMH Ta TMOCUJIIOE KYILIEHHS pOCIuMH. BHeceHHs
docdhopy 1 Kamio TMiJi 4ac OCIHHBOTO OCHOBHOI'O a00 MPHUIIOCIBHOTO YAOOpEHHS
MIHIMI3y€ HETaTUBHUM BIUIMB HU3bKUX TeMIeparyp B3uUMKy. [Ipu npomy HOpMU
BHECEHHSI JOOPUB MaIOTh BapiIOBATUCS BIAMOBIHO 0 TUITY IPYHTY Ta 3aIllJIAHOBAHOTO
Bpoxato [10, 11].
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CyyacHu BEKTOP arpoXiMiYHMX JOCIIPKEHb CIIPSIMOBaHUN Ha 010J0T13allii0 Ta
€KOJIOT13allll0 CHUCTEeM JKUBJICHHS POCIMHHOrO (iToreHo3y. YuciaeHHi mpaii
HIATBEP/KYIOTh  BUCOKY MPOAYKTUBHICTH  OpPraHO-MIHEPAIbHUX  KOMIUIEKCIB.
Hampuknan, iHTerpoBaHe 3acTOCYBaHHA MIHEPATbHUX MaKpoAOOpHB pa3oMm 13
BHECEHHSIM OpraHIYHUX JJOOPUB, peTapAaHTIB a00 Mikpoa00puB 3a0e3neuye cTab1IbHO
BHCOKHH PIBEHb YPOXKAMHOCTI Ta CYTTEBO MOKPAIY€E MOKA3HUKH SIKOCTI 3epHa. Takuii
MIIX11 HE JUIIE TapaHTy€e BUCOKI BajoBi 300pwH, a i cTtabimizye (iTocaHITapHUHN CTaH
IIOCIBIB Ta JoromMarae KOHTpoJroBaTu 3a0yp’stHeHicTh [12]. OkpiM mporo, aBropamMu
BU3HAYCHO, 110 TPHU 3POCTaHHI PIBHSI MIHEPATBLHOTO J>KHUBJICHHS CIIOCTEPIrae€ThCs
HaWOUIBIIHMIA IPUPICT MPOAYKTUBHOTO cTe0I0cTOr0 (+23,9 %) Ta Macu 3epHa 3 Kojoca
(+17,0 %), a Takox 6i0JI0TIYHOT BpOKaHOCTI mimenuti — 10 12,5 t/ra [13].

OxpeMy yBary HayKoOBII NPUAUISIIOTH MIKpPOJOOpUBaM Ta O10CTUMYISTOPAM.
ITozakopeneBi 00poOKH MOCIBIB MIKpOEJIEeMEHTAMHU Ha e€Tarax BiAHOBJICHHS BereTarlii,
KyIICHHS, TPYOKYBaHHS W KOJIOCIHHS MAarOTh IO3UTHBHUM BIUIMB HA CTPYKTYpHI
MOKa3HUKHU ypOKaro, BKIIIOYAOUH I'ycTOTy cTebioctoro Ta Macy 1000 3epeH.

[le Takox MIABUILYE AJANTUBHICTh POCIUH TMIICHUIN JO EKCTpeMalbHUX
norogHux ymoB Beretarii. Illo € BaXIMBMM YMHHHKOM CTaOlJILHOCTI BpPOXKAKO Ta
HOJIMIIECHHS SKOCTI 3¢pHa B pi3Hi poku [14-16].

Taxk, aBTOpM OOIPYHTYBaJIH, 1110 32CTOCYBAHHS KOMOIHOBAHOT'O OOPOOITKY IPYHTY
M1 O3UMY MIICHUII0 B 3€PHO-MApONpPOCANHIA CiBO3MIHI Ha (POHI 3aCTOCYBaHHS
N45P45K45 + 6,25 T1/ra THOKWO CYTTE€BO 30UIbIIYE YPOXKAWHICTh MIIEHUL Y
cepeaHLoMy 3a 5 pokiB 10 5,2 1/ra [17].

[HII1 aBTOpW BIAMIYAIOTH, LIO0 3aCTOCYBAHHS a30THUX O00puB y nozax 30 i
60 kr/ra miABUIIYIOTH IPOAYKTUBHY KYIIHUCTICTh POCIIMH MIIEHHUII 03UMOi Bif 2,4 10
3,3 mT./pocnuny. 3actocyBaHHs n00puB y A031 N60-90P60 30imblinye KiIbKICTh
KOJIOCKIB y Kojoci Big 15,0 mo 21,0 mt., KpynHICTh 3epHa 3MiHIOBanacs Big 39,3 1o
43,5 1, 1o A03BOIMII0 ChOPMYBATH BPOKAM MILIEHUIII 03UMOi y Mexkax 4,56-6,32 T/ra
[18].

[H111, 3apyOi’kHI aBTOPH aKIEHTYIOTh YBary Ha TOMY, 110 MTOTJIMHAHHS €JIEMEHTIB
KUBJICHHSI POCIMHAMU MIIEeHUIN, 0co0IMBO (ocdopy 3anexuts Bin a3oTy [19], a
BHCOKE HAKOMUYEHHS a30Ty HETAaTUBHO II03HAYAETHCA Ha CIOXXKMUBAaHHI Kalliio.
BonHouac BHECEHHS MiJ TMIIEHUIIl MIKPOEJIEMEHTIB J03BOJISE 3OUIBIIUTH SIK
BPOXKAWMHICTh, TAK 1 MOIMIIUTH AKIiCTh 3epHa mmeHwuii [20].

Bonnouac Hamn nonepeaHi JOCHIKEHHS CB1IY4aTh MPO €(EeKTUBHICTh CUCTEMU
[T1JKUBJIEHHS IIOCIBIB IIIIEHUII O3UMO].

Tak, cyTTeBy mpuOaBKy BpoXkaro A0 KOHTPOJIO 3a0€3Meuy0Th COPTH 1HO3EMHOTO
noxoxeHHst Meiica (0,6 T/ra) 1 KyOyc (0,5 T/ra 1/ra) Ha BapiaHTax 301IbIIEHUX /103
BHECeHHs 100puB (N69-75).

VYkpainceki coptu ([loBipa Opecbka Ta Cmammuna Opjecbka) (GOPMYIOTH
MOPIBHSHO BUCOKWU PiBEHb BpOXKaWHOCTI, BiamoBigHo 4,3 1 3,9 T/ra 3 mpubaBKoio
Bpoato 10 koHTpodto 0,5-0,8 T/ra mpu BHECEHHI MEHIIUX HOPM a30TY Y IMiJKUBJICHHI
nociiB (N57-63) [21].
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[HIIMMY JOCTIKEHHSIMU BCTAHOBJICHO, 1[0 BU3HAYAJIbHUM YHHHUKOM BILIUBY HA
BPO’KaHICTh MIIEHULl € TIAPOTEepMiuHI YMOBU POkKy (48-53%), yacTka cuctemu
HiDKUBIICHHS csirae 25—27%, a KpymHoCTi HaciHHsa — 6-12% [22].

OTxe, BpaxoOBYIOUM BHIIEBHUKIAJICHE MOXKHA CTBEPJDKYBATH, IO MOJAJbIIIE
BHUBUYCHHSI CUCTEMHU >KUBJICHHSI POCIUH TMIIEHULl O3UMOI Y HECTaOlIbHUX MOTOJHUX
YMOBAaX 3aJIMIIAETHCS aKTyaJIbHUM.

Takum 9THOM, YaCTKOBUH aHAIII3 Cy9acHOI HAYKOBOI JIiTepaTypH YKPAiHCHKUX Ta
3apyO1>KHUX aBTOPIB CBIAYHTH, III0 MAKCHMaJIbHA BPOYKAWHICTH Ta TOJIIIIICHHS SKOCTI
3epHa MIIEHUIl 03UMOI JOCATAETHCS 3a KOMIUIEKCHOTO 3aCTOCYBaHHS JOOpUB Y
arpoTeXHOJOTISAX 11 BUPOIIyBaHHS.
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3AKOHOMIPHOCTI ®OPMYBAHHS BPOKAMHOCTI TA BUXOY
KOHJAUIIAHOI'O HACIHHSA NNIIEHUIII O3UMOI1

Hacwborogni, [isi pO3BUTKY arpo-IipOMHUCIOBOTO  KOMIUIEKCY  YKpaiHu
aKTyaJlbHUM € TIOCWJICHHS TMPOJOBOJIbUOI O€3MeKH 3a PaxyHOK PO3BUTKY
pocivHHULTBA. BogHOouac, epeKkTUBHICT BUPOOHUIITBA MPOAYKIIi] TOJIBOBHUX KYJIBTYP
TICHO TIOB’SI3aHO 3 HACIHHUIITBOM.

AJKe B arporocrnojapcTBax, nepioJMyHO HEOOX1THO MPOBOJIUTH COPTO3aMIHY Ta
COPTOOHOBJICHHS arpOKyJIbTYp. Y 3B’S3Ky 3 UMM, BUBUCHHS NMUTaHHS 3a0€3MCUCHHS
TOBApOBUPOOHUKIB SKICHUM HAaCiHHAM € akTyaidbHuUM. Lle cTocyeTbcst 1 OCHOBHOT
IIPOZ0BOJILYO1 KYJIBTYPU — MIEHULb O3UMOL.

AJKe, BCTaHOBJIEHO, IIIO PIBEHb BPOXKAWHOCTI TOBApHOTO 3€pHA MIICHHUIII
00YMOBJIIOETHCS IKICHUM HACIHHEBUM MaTepiajioM. KU, B CBOIO 4epry (opMyeThCsS
I1]T aHTPOTIOTEHHUX Ta O10TUYHUX YHNHHUKIB: TI1]] BIUIMBOM €JIEMEHTIB arpOTEXHOJIOT11
y TICHOMY B3a€MOBILIMBOBI 3 TOTOJHUMH YMOBaMH BereTarii mmeHuiri [1-3].

PesynbTaTu momnepeAHix HaAIIUX JOCHIKEHb 3aCBIAYYIOTh, 110 HAa MOKA3HUK
yuctotu HaciHHa ['TK mnepiogy ¢dopmyBaHHS 3€pHIBKM COPTIB MILIEHMII O3UMOI
BIUIMBAB CEPEAHLOIO MIPOIO, @ B MEPIOJIM HAJWBY 3€PHIBKM Ha €Tarax MOJIOYHOI i
TICTOMOJIIOHOT CTUIJIOCTI HACIHHS — OTpUMAJIM OOCPHEHUN CUIBHUN KOPEJSLIMHUMA
3B’s130K [4-6]. [llo moB’s3yeMo 13 3aJeXKHICTIO: 30UIBIICHHS PO3MIpYy HACIHWHU Ta
KUIBKOCT1 KBITKOBHX JIYCOK Yy copustiuBi poku 3a miaBumenoro ['TK, Tta ix
3MEHIICHHSIM — Y TIOCYIILTUBI.

[le BiAMOBITHUM YMHOM BIUIMBAJIO HA KITBKICTH JOMIIIOK Y HACIHHIN mapTii, Ta
00yMOBJTIOBAJIO PiBEHb YHCTOTH HACIHHSI MIIICHUII 03UMOi. BoHOYaC BU3HAYEHO, 1110
MIIBUILEHI TeMIEpaTypH mepioay GhopMmyBaHHS 3e€pHIBKM Ha (hOHI BIICYTHOCTI abo
HE3HAYHO1 KUIBKOCTI OMaiB — COPUSIOTH 301JIBIIEHHIO YMICTY O1J1Ka B 3€pHI MIIECHMII
o3uMoi [1, 7].

HoBi Hami AO0CHIPKEHHS MaJli 3a METy BCTAHOBHUTH 3aKOHOMIPHOCTI
dbopMyBaHHS BPOXKAMHOCTI Ta BUXOJAY HACIHHS TIIEHUIl O3UMOI 3aJIeKHO BiJl
NOTOJHUX YMOB BECHSHO-JIITHBOI BereTallii Ta CHCTEMHU yI00pEHHS.

s nocsirneHHst MeTtu npoTtsiroM 2023—2025 pokiB B yMOBax arpoBUPOOHUYOTO
HIAPUEMCTBA OYJI0 MPOBEACHO MOJBOBI JTOCTIKEHHS 3T1AHO BiAMOBIIHUX METOJIUK
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Ta pekoMmeHaamii [8, 9]. Ha BuBueHHs OyJO MMOCTAaBJICHO 3apEECTPOBAHUNA COPT
nmeHui  o3umoi  bormana. ITlomboBi  jgocmigy MPOBOAWIM Yy  YOTHPHUPA3OBIM
MOBTOPHOCTI Ha JiIsHKaX Iwiomeo 50 M?> KOPUCTYBAIUCS METOJMKOIO AOCIITHOL
CIpaBu B arpoHOMii. 3T1JIHO 3aTBEpP/KEHUX METOJUK BU3HAYAIM BPOXKAWHICTH Ta
BUX1Jl KOHJAMIIIHHOTO HACIHHS IMIIESHUIII 03UMOI 3aJIEKHO Bij 3aCTOCYBAHHS CHCTEMH
T JOKABJICHHS.

Pesynprat  gochmimkeHbh 0OpaxoOBYBaJIM  CTaTUCTUYHUMH  METOJAMH 3
BUKOPHUCTAHHAM CTaTUCTHYHOTO aHAJI3y arpOHOMIYHHX JOCHIIHUX naHux [10].

Busnaueno, mo rigporepmiunuii koedimienT (I'TK) 3a BecHsHO JiTHIO BereTairii
MIIIIEHUI[I 03UMO1 MiCIIsl POBEACHHS nociipkenb y 2023 porri OyB Ha piBHI 1,2,y 2024
poui — 0,4, nns 2025 poky — 0,8 , a s 2026 poky 0yB Ha piBHi 1. 1lo, BinmoBigHIM
YUHOM BIUIMHYJIO Ha (hOpMYyBaHHS BPOKAMHOCTI Ta BUXOJIy HACIHHS MIIEHUII O3UMO].

BcranosiieHo, 1o /uist CyTTEBOTO 301JIbIIIEHHS BPOKaHOCTI MIIIEHUII 03UMOi (10
4,6 T/ra) Ta BUXOAY KOHIUIIAHOTO HaciHHA (10 82,7 %) HE0OXiTHO BHOCHUTU TIO
Mep3JI0TaIoMy IpyHTI Ta y a3y KyuriHHs amiauny cenitpy, a KAC — y dasy Buxomay
B TPYOKY CYMICHO 3 XEJaTHUM IIpernapaToM Ta MIKpOEJIEeMEHTaMHU: Ccipka, O0p, Mijib,
3aJ1130, MapraHelb, MOIIOICH 1 ITUHK.

[Ilo 3abe3neuye cyTTeBY mpuOaBKy BPOKalO JO IHIIMX BaplaHTIB JOCTIAY Ta
YMOBHOT'O KOHTPOJIIO, @ B CEPETHBOMY 32 POKH JOCHIIKEeHHS csrae 1,9 T/ra (puc.).
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Puc.l. Ypo:xkaiinicTh Ta BUXil KOHAUIIITHOT0 HACIHHS MILEHUIIi 03UMO]
3aJ1e5KHO BiJl MIJKUBJICHHSI MOCIBiB, cepeane 3a 2023-2025 pp.

Bucrnosexu. Tloromni ymoBu mepiony (opmMyBaHHS 1 HaJIMBY 3€pHa BHOCSTH
CYTTEBHI BIUIMB HA BUXIJ KOHAMIIIITHOTO HACIHHS Ta MOTO sKicTh. [laHi mepioau 3a
I'TK na piBHi, a60 menme 0,4 — 3MEHIIYIOTh BPOXKAWHICTh Ta BUX1J KOHJIUIIHHOTO
HACIHHS ¥ TOTIPIIYIOTh HOTO MOCIBHI KOHIUIT: YUCTOTY Ta CXOXKICTh HAacCiHH:. B Toi
xe yac, ['TK nHa piBHi 1,0, HaBnaku — 30UIbIITYIOTh JIaH1 TOKa3HUKHA. BU3Ha4eHO, 110
YaCTKOBO HIBEJIOBAaTH HETATUBHUI BILUIUB TMOTOH, 301IBIIATH BPOXANUHICTE (10 4,6
T/Ta) Ta BUX1J KOHAUIIMHOTO HaciHHA (10 82,7 %) MOXKIIMBO 32 paXyHOK 3aCTOCYBAaHHS
0OTPYHTOBAHOI CUCTEMHU IT1JPKUBJICHHS TTOCIBIB IIIEHUII O3UMOI.
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OCOBJIMBOCTI TA EOEKTUBHICTDb 3ACTOCYBAHHS
BIOITPEITAPATIB Y TEXHOJIOI'IAX BUPOLLIYBAHHSA ININEHULII TA
KYKYPY/3U

B arpapHomy cektopi YkpaiHu MIIEHULS O3MMa Ta KYKypy/A3a BIAIrpaloTh
BUPIIIAJIHY POJIb y 3a0€3MeUeHH] Mpo10BOIbY0l Oe3neku. OHaK 3pOCTaHHS I1H Ha
MiHEpaibH1 JOOpPUBA, YCKIAIHEHHS JIOTICTUKH, AEIIUT BOJIOTH Ta a0l0TUYHI CTPECH
3MYLIYIOTh IIYKaTH ajJbTEPHATHBHI pecypco30epiraroyi Ta aaanTuBHI pimeHHs [1, 2].
[lepcieKTUBHUM MIAXOAOM € MOEAHAHHS MOMIPHUX /103 J0OpUB 13 Olompenaparamu,
CTHMYJIITOPAMH POCTY Ta TYyMIHOBHUMH pedoBuHamu [1, 3, 4].

BaxxnuBy ponib y MiABUIIEHHI CTPECOCTIMKOCTI 3€PHOBHUX KYJIbTYP BIAIIPAIOThH
I'YMIHOBI Ta (DyJIbBOKUCIOTH. BOHM MOKpaIyoTh (p13MKO-X1MI4HI BJACTUBOCTI IPYHTY,
CTUMYJIIOIOTh AiSUIBHICTh KOPUCHOI MIKpO(IOpHU Ta BUSBJISIOTh BUCOKY O10aKTUBHICTb
0e3IocepeIHbO Y POCIMHHOMY OpraHi3Mi. 3aBJIKU XeNaTyrdiil 3JaTHOCTI TYMIHOBI
KHACJIOTH YTBOPIOIOTH PYXJUBI KOMIUIEKCH 3 (YHKIIOHAJIbHUMH €JIEMEHTaMU
xusneHus (Fe, Cu, Mn, Zn, B), 3a6e3neuyroun ix eeKTUBHE 3aCBOECHHSI Ta TPAHCTIOPT,
IO HIBEJIIOE O3HAKU €JIEMEHTHOTO TOJIOJAYBaHHsS Ta XJopo3iB [4]. ¥V cBorw uepry,
HU3BKOMOJIEKYJISIPHI (DyJIbBOKUCIIOTH JIETKO MPOHUKAIOTH KPi3b KIITHHHI MEMOpaHH,
aKTHUBI3yIOYM (OTOCMHTETHMUHUN amapar, 3akjajgaHHs (ITOTOPMOHIB Ta MpPOIECH
penapailii Ha MOYaTKOBUX €Tanax po3BUTKY [4, 5].

Y TexHojorisX BHpoINyBaHHS mmeHUIi o3umoi (Triticum aestivum L.)
nepeAnociBHa 00poOKka HaciHHA OaraTOKOMIOHEHTHUMH TI'yMaTHO-(YyJIbBaTHUMHU
KOMIUIEKCAMH Ta CTUMYJISTOpPAMH YWHUTH BUPAKEHUW aJaNTOTEHHUN BIUIMB Ha
MOYaTKOBUI OHTOreHe3 [3, 6]. JlocmiaxeHHs 3aCBIIUYIOTh, [0 3aCTOCYBaHHS HOBITHIX
BITUM3HAHUX OlOCTUMYJSTOPIB, 30KpeMa cepli «Grand», ontumizye wmopdo-
O0lOMEeTpHUYHI1 MOKA3HUKHU MPOPOCTKIB, IHTEHCU(]IKYE PU3OTEeHE3, 301IIbIIYE AOBXKHUHY
MEPBUHHUX KOPEHIB Ta HAKOMHMYEHHs cUpoi Oiomacw, 10 TapaHTye€ OTPUMAaHHS
JIPYKHUX 1 BAPIBHSHUX CXOIB B yMOBax nedinuTy Bosoru [6].

VY BHpoIyBaHHI KyKypya3u (Zea mays L.) eheKTHBHUM € O€AHAHHSA TYMIHOBUX
CIIOJIYK 3 THOKYJISITIEI0 HACIHHA Ta OaKTepiaIbHUMH MpenapaTamu Jijist Tpanchopmartii
BaXXKOJOCTYTHUX GopM docdopy i kamiro. Buecenns 6ioctumymnsTopis Ta 610100puB
CIPHSiE MAKCUMAITLHOMY PO3BUTKY (DOTOCHHTETUYHOI MMOBEPXHI TOPHIIB PI3HUX TPYII
CTHUTJIOCTI, MIABUIIY€E BUIOBHEHICTh KauyaHa Ta JO3BOJISIE HIBEIIOBATH MIKPOCIHMHHY
KOHKYPEHI10 MPH MIABULIEHH] TYCTOTH NOCiBy [1, 2].

3actocyBaHHa OiompenapariB  Ta TyMIHOBHUX CIOJYK Yy  TEXHOJIOTISX
BUPOILYBaHHS MIIEHUIl Ta KYKYpYI3H € €KOJIOTIYHO O€3MeYHUM 1 HayKOBO
obrpynToBanuM. [loenHaHHs iepeAnoCciBHOT 0OpOOKU HACIHHS CTUMYJISITOPAMH POCTY
Ta IPYHTOBHUX OioMpernapariB MOKpAIIy€e KUBJICHHS POCIWH, CTUMYJIIOE IXHIH pICT 1
M1JBUIIYE CTIUKICTh 10 TTOCYXH.
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E®EKTUBHICTDb 3ACTOCYBAHHSA PEI'YJISAITOPA POCTY

MOJJAYC Y TEXHOJIOI'TI BUPOLITYBAHHS HNIIEHUII O3UMO1
OmHuM 13 BaXJIMBUX HAMPSIMIB CY4aCHUX JOCHIIPKEHb TEXHOJIOT1T BUPOIILYBaHHS
03MMOT MIIEHUI]l € BCTAHOBJICHHSI €(PEKTUBHOCTI PErYJSTOPIB POCTY 3 ypaxyBaHHSIM
COPTOBUX 0COOJIMBOCTEN. ['€HOTUIT BHU3HAUa€ XapaKTep POCTY Ml PO3BUTKY POCIHH,
BUCOTY CTeOJla, IHTEHCUBHICTh KYIIiHHSA, (OpMyBaHHS NPOJYKTHBHUX CTeOeEN,
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napameTpu kojioca, macy 1000 3epeH Ta piBeHb yposkaiiHOoCTi. ToMy oiHaKOBa HOpMa
pEryJsTopa pocTy MOKE 3yMOBIIOBATH Pi3HY PEAKIIII0 OKPEMUX COPTIB.
3acToCcyBaHHSA PETYJSITOPIB  POCTY € BaXJIMBUM EJIEMEHTOM TEXHOJOTI]
BUPOIIYBaHHS 03UMOI MIIEHUIll, 0COOIMBO 32 YMOB JJOCTATHHOTO a30THOTO JKUBJICHHS
Ta CHPUSTIMBOTO 3a0€3MEUEHHsI BOJOTOI0, KOJHM MiJABUIIYETHCS PU3UK HAAMIPHOTO
pocty cTebina 1 Buisradds mociBiB [1]. OOMeXeHHsI TOJOBXEHHS MIKBY3IIIB CIPHSIE
¢bopMyBaHHIO OUTBII KOMIAKTHOTO Ta CTIMKOTO CTebsia, IO MOXKE IO3WTHBHO
MO3HAYATHCS HA MPOJTYKTUBHOCTI POCIWH 1 TEXHOJOTIYHOCTI 30MpaHHs BPOXKAIO.

Oco0auBHit IHTEpEC CTAHOBJIATH IPETapaTH Ha OCHOBI TPUHEKCANaK-STUITY, SIKUH
perymoe OloCHMHTE3 TiOepeniHiB Ta OOMeXye I1HTEHCHUBHICTh pOCTy cTeOa.
EdexTuBHICTh H10T0 3aCTOCYBAaHHS 3aJICKUTH BijJl TEHOTHITY, HOPMH Tpemnapary, dasu
PO3BUTKY PpOCIIMH, PIBHS MIHEpPAJIbHOIO JKUBJIIEHHA Ta IOTOJHUX YMOB. Tomy
BU3HAYEHHS ONTUMAJIbHOT HOPMHU PETYJISATOPA /Il KOHKPETHOTO COPTY MAa€ BaXKIIMBE
MpaKTUYHE 3Ha4YCeHHA [3].

Perynstopu pocTy MOXyTh BIUIMBATH HE JIMILE HAa BUCOTY POCIMH, a W Ha
(opMyBaHHS €JIEMEHTIB CTPYKTYpHU BPOKalO Ta SIKICTh 3€pHA. 3a ONTUMAIbHOI HOPMU
npenapaTy MOKpaUIeHHs CTIMKOCTI POCIMH [0 BWJISITAHHSA MOXE CTBOPIOBATU
CHOPUATINBI YMOBU A (YHKIIOHYBaHHS JINCTKOBOIO amapaTy, HaJMBY 3€pHa Ta
peanizaiii MOTEHLIAy MNPOAYKTUBHOCTI. BojHouac HaamipHe abo HEIOCTaTHE
3aCTOCYBaHHS IIpernapaty MOXE 3HWXKYBaTH €(EKTUBHICTh TEXHOJIOTTYHOTO
npuiiomy [2].

VY 3B’43Ky 3 UMM aKTyaJbHUM € BU3HAYEHHS pEaklii pI3HUX COPTIB O3UMOL
MEeHU1 Ha AudepeHniioBaHl HOpMU Mojayc Ta BCTAHOBJEHHS iX BIUIMBY Ha
YpOXaMHICTB 1 SIKICHI MMOKa3HUKH 3epHa. [TpoBenene y 2026 p. 1oCiiIKEHHsI Ha COPTI
Jlukanbka niepeaoadaio omiHwoBaHHA edekTuBHOCTI HOpM Momayc 0,4; 0,51 0,6 n/ra
MTOPIBHSIHO 3 KOHTPOJIEM 0€3 3aCTOCYBaHHS PEryJIaTopa.

29,7

30 28

25

20

15

10

Kontposns (6e3 PPP) Mopanyc, 0,4 n/ra Mopnyc, 0,5 n/ra Mogaayc, 0,6 n/ra
B Vpoxaiinicte, T/ra M Binok, % KietikoBuna, %
HIP o5 0,15

Pucl. YpoxaiiHicTh Ta sIKiCTh 3epHa MIIEHULI 03UMOi copTy JInkaHbKa
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Y 2026 p. ypoxkalHICTh MIIEHHUIII 03UMOi copTy JlMKaHbKa Ta SKICTh 3€pHA
3MIHIOBJIMCS 3aJIEKHO BiJI HOPMHU peryisitopa pocty Moanyc. Ha xonTponi, 6e3
3aCTOCYBaHHS PETYJISATOpa POCTY, YPOXKaWHICTh cTaHOBWIA 6,15 T/ra, BMicT OUTKa —
13,5 %, xneitkoBunu — 28,0 %. 3a BHecenHs Moaayc y Hopmi 0,4 11/ra yposkailHICTb
nigsuimmiIacs g0 6,35 t/ra, mo Ha 0,20 T/ra, a6o 3,3 %, Oiiblle MOPIBHSIHO 3
KOHTpoJieM. 3actocyBaHHA Moanyc y Hopmi 0,5 7n/ra 3a0e3meqmiio IMojabiie
MIIBUIIEHHS JOCIIDKYBAaHUX TIOKAa3HWKIB. YPOXKaHICTh cTaHoBuia 6,49 T/ra,
nepeBHIyroYr KOHTpoJib Ha 0,34 1/ra, abo 5,5 %. HaliBuii moka3HUKH OTPUMAHO 32
Hopmu Moaayc 0,6 n/ra. YposkaiiHicTh cTaHoBmiIa 6,52 1/Ta, mo Ha 0,37 1/ra, abo 6,0
%, IepeBUIIYBaJI0 KOHTPOJIb. OTXKE, T ABUIIIEHHS HOPMU MOIyC CYTTPOBOIKYBATIOCS
MO3UTUBHOIO TEHJCHIIIEIO IIOJI0 YPOXKAWHOCTI Ta SIKOCTI 3€pHA, MPOTE PI3HULA MIXK
Hopmamu 0,5 1 0,6 1/ra Oylia HEBEIUKOIO.

OTxe, pe3ynbTaTH JOCHIKEHb B Yy3araJbHEHOMY BUTJIAJ IOKAa3ylOTh, IO
e(eKTUBHICTh BUKOPHUCTAHHS pEryisiTopa pocTy Mojayc 3aieXuTh SK BiJl 03U
npenapary, Tak 1 BiJ COpTOBHX XapaKTEPUCTHUK 03UMOI MIICHUII. 3aCTOCYBaHHS IbOTO
peryisTopa cropuse MOKPAIIEHHIO POCTY POCIUH, (POPMYBAHHIO BpPOXKAMHOCTI Ta
MIJBUIIIEHHIO 3arajibHoro 300py. s copty JlukaHbka HaiiBuIla BpOKaHICTH Oylia
TOCSATHYTa IIpH 103yBaHHi1 0,6 j1/Ta, 1110 CTaHOBUTH 6,52 T/Ta. OHAK, CX0XKI1 pe3yIbTaTH
npu go3t 0,5 n/ra BKazylOTh Ha JOIIBHICTH BapilOBaHHS JI03M Mpernapary 3
ypaxyBaHHSM I'€HETUIHUX OCOOJIUBOCTEH Ta YMOB BUPOIITYBaHHSI.
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BII/INB OGPOBITKY IPYHTY HA ®OPMYBAHHS IOKA3HUKIB
AKOCTI 3EPHA KYKYPY/3H1

Kykypyn3a Hanexxuthb 10 KyJbTyp, Kl MAalOTh BaroMe 3Ha4eHHs y (OpMyBaHHI
IPOJIOBOJIBYOTO, KOPMOBOT'O Ta CHPOBUHHOTO MOTEHII1ATy arpapHOTo BUPOOHUIITBA. B
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VYkpaini ii BUpOIIyBaHHS 3aiiMa€e 3HaUHI IJIOIII1, a 36PHO IITUPOKO BUKOPHUCTOBYETHCS Y
BUPOOHUIITBI KOMOIKOPMIB, IPOYKTIB XapuyBaHHS, KPOXMaJlt0, 010€TaHOJY Ta 1HIIOT
npoaykiii. KpiM 3epHa, KyJlbTypa € HIHHUM JIKEPEIOM 3eJIeHOT Macu ¥ CHpOBUHU JJIs
3aroTiBJII CHJIOCY, 110 BU3HAYAE i BaXKJIMBE MICIIE Y KOPMOBIiH 0a31 TRApUHHUIITBA.

CydacHe KyKypyA31BHHUIITBO XapaKTEPHU3YE€TbCsl TMOCTIMHUM OHOBJICHHSIM
copTuMeHTy riopuiB. CenekiiiiHi mporpaMu CHOpsSMOBaHI Ha MOETHAHHS BHCOKOTO
MOTEHL1aTy MPOAYKTHUBHOCTI 3 QJANTHUBHICTIO O HECHPHUITIWBUX MOTOJHUX YMOB,
MOCYXH, TEMIEPAaTypHUX CTPECIB Ta IHINUX YUHHHUKIB cepenoBuina. BomHouac
peamizaiisi TEHETHYHO OOYMOBJIEHOTO TOTCHIIAy POCIHMH 3HAYHOI MipOI0
BHU3HAUAETHCSI TEXHOJIOTi€I0 iX BuUpolryBaHHi. Came ToMy mopsia 13 BUOOpOM
BHCOKOIIPOAYKTUBHOTO TiOpHa BaXJIMBOTO 3HAYCHHS HaOyBa€ ONTHMI3aIlis
arpOTEeXHIYHUX 3aXOJIB, cepel SKUX OCOOJMBE MICIE IMOCIae cucremMa 0OpoOITKY
rpyHty [1, 2].

OO6poOITOK IPYHTY € OJHUM 13 0a30BUX €JIEMEHTIB TEXHOJIOT1l BUPOIIYBaHHS
KYKypy/A3H, OCKUIBKM 3a HOro JONOMOIOI0 pPErylIOIThCS OCHOBHI IapaMeTpu
IPYHTOBOIO CEpEJOBMINA. 3aJeKHO Bl CHoco0y Ta INIMOMHU TPOBEACHHS
TEXHOJIOTIYHUX ONepalliii 3MIHIOIOThCA IIUIBHICTh 1 CTPYKTypa OpPHOIO IIapy,
BOJIONIPOHUKHICTh, TOBITPSIHUM pPEXHUM, HAKONMWYEHHS Ta 30€peKEeHHsS BOJIOTH,
AKTUBHICTh IPYHTOBOI MIKPOOIOTH ¥ JOCTYIHICTh MOKUBHUX pedoBHH. CyKyIHa Jis
[IUX YUHHUKIB 0€3MOCEPEHhO BILUIMBAE HA YMOBHU MPOPOCTAHHS HACIHHS, PO3BUTOK
KOPEHEBOI CUCTEMH Ta MoAajblie (JopMyBaHHS BPOXKAIO.

BuOip cuctemMu OCHOBHOro OOpOOITKY I'PYHTY MiJ KYKYpyI3y HE MOxke OyTH
OJIHAKOBUM JJIsl PI3HUX IPYHTOBO-KJIIMAaTUYHUX YMOB. Ilig wac i oOrpyHTyBaHHs
HEOOXITHO BpPAaxXOBYBaTH TIPaHYJOMETPUYHUNA CKJIAJ 1 BJIACTUBOCTI IPYHTY, KOrO
CXWJIBHICTh JI0 YUIUTbHEHHS, peibed MOJisi, MOTO/IHI YMOBH, MOMEPEAHIO KYJIbTYPY,
3amacy MPOAYKTHBHOI BOJIOTU Ta piBeHb 3a0yp’stHeHOCTI. He MeHI BaxMBUM €
BpaxyBaHHs 010JIOTITYHUX OCOOJIMBOCTEH KYKYPY/3H, 30KpEMa XapakTepy PO3BHUTKY il
KOPEHEBOI CUCTEMH. 3HAayHAa YacTHHA KOPEHIB PO3MINIYETHCA Yy BEPXHHOMY IIapi
IPYHTY, MIPOTE 3a COPUSTIMBUX YMOB BOHU MOXKYTh MPOHUKATH HA 3HAYHY TJIUOUHY,
3a0e3Meuyrour POCINHY BOJIOIO Ta €IEMEHTAMHU KUBJICHHSL.

PamionansHo cdopMoBaHMII OpHUW AP CTBOPIOE TEPEIYMOBH ISt
PIBHOMIPHOTO PO3MILIEHHSI KOPEHIB 1 MOKpAaLlye BUKOPUCTAHHS IPYHTOBUX PECYPCIB.
HanMipHe yiinbHEHHS, YTBOPEHHS IUTY>KHOI MIJOIIBH a00 MOPYIIEHHSI CTPYKTYpHU
IPYHTY, HaBIaKl, MOXYTh OOMEKyBaTH MPOHUKHEHHS! KOPEHiB, MOTIPITyBaTH BOHO-
MOBITPSIHUN PEKUM Ta 3HUKYBATH €(DEKTUBHICTh BUKOPUCTAHHS MOXUBHUX PEUOBHH.
OTxe, TEXHOJIOTIYHI omnepanii 3 MArOTOBKM I'PYHTY MOBUHHI OyTH CIPSMOBaHI HE
JUIIe Ha MEXaHIYHE PO3MYIIyBaHHS, a TMEPeayciM Ha CTBOPEHHS CHPHUATIHBOTO
cepeaoBuIIa AJIsl POCTY ¥ pO3BUTKY pOCHUH [3, 4].

Oco6nmBoi yBaru motpedye CcTaH IPYyHTY HICHs MONEPETHUKIB. 3aleKHO BiJ
POCIMHHUX PEIITOK, 3MIHIOBATHCS MIUIBHICTh TIPYHTY Ta XapakTep PO3MOILTY
MOKUBHUX PEUOBUH. 30€peKEHHS OPTaHIYHOT PEYOBHHHM Ta MIATPUMAHHS CTPYKTYPHO-
arperaTHoro CTaHy IPYHTY € BaXXJIMBUMHU MEpPeIyMOBaMH CTaOUIbHOTO BUPOOHUIITBA
KYKypyA3u. Y 1bOMYy acmleKkTi 3HaueHHS MaroTh MNpPaBWIBHUN BHOIp CHOCOOY
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OCHOBHOT'O OOpPOOITKY, SIKICHE TPOBEACHHS MEPEATOCIBHOI IMATOTOBKH, BUKOPUCTAHHS
OpraHiyHuX J00pWMB 1 MiHIMI3allisd HEOAKAHOTO YIIIJILHEHHS IPYHTY MiJ dYac
IPOXOJIPKEHHS MAIIMHHO-TPAKTOPHUX arperaris [5].

BaxxnuBo BpaxoByBaTH, IO MNPOAYKTHBHICTh KYKYPYI3H € pe3yJIbTaTOM
B3a€EMOJIIl TEHETUYHUX BJIACTMBOCTEH TiOpHaa Ta KOMIUIEKCY TEXHOJOTTYHHX 1
MPUPOJHUX UYMHHUKIB. HaBiTh BUCOKOMPOIYKTUBHUN TIOpHUI HE 3aBXKIHU 3TaTHHA
peali3yBaTd CBifl MOTEHIIaNl 3a HECHPUATIMBOTO BOJHOTO PEXHUMY, HEAOCTATHBOI
3a0e3MeYeHOCT] €JIEMEHTAMU JKUBJICHHS a00 TMOPYIICHHS CTPYKTYpHU IPYHTOBOTO
cepenoBuia. ToMy cucteMy 0OpOOITKY HEOOXITHO PO3TIIAIATH y B3aEMO3B’S3KY 3
yIOOpeHHSM, CiBO3MIHOIO, CTpOKaMH Ta crocobamMu  CiBOM, CHCTEMOIO
KOHTPOJTIOBaHHS Oyp’siHIB, XBOPOO 1 MIKiTHHUKIB [2—4].

Boanouac oriHoBaTH €()EKTUBHICTh TEXHOJIOTIT BHUPOIIYBAHHS KYKYPY/I3H
JIUIIE 32 BEJIIMYMHOIO BPOXKAWHOCTI HEIOCTAaTHHO. BaXKITMBUM MOKa3HUKOM € SIKICTh
OTPMMAHOTO 3€pHa, SKa BHU3HAYA€ HANpsSM HOTO TMOJAJBIION0 BHUKOPUCTaHHS Ta
€KOHOMIYHY IIHHICTh MPOAYKIIii. YMOBHU (JOPMYBaHHS BPOKAIO0 MOXKYTb [TO3HAYATUCS
Ha BMICTI O1JIKa, )KUPY, KpoxmMalto, HaTypi, maci 1000 3epeH, BoJo31 Ta iHIIUX (P13UKO-
XIMIYHUX XapaKTepucTukax. TakuM 4YHHOM, ONTHUMi3allis OOpoOITKY IPYHTY Mae
PO3IIISAIATUCSA SIK OJIMH 13 HANPSIMIB HE TUILKH M1BULIIEHHS MPOAYKTUBHOCT1 KYJIBTYPH,
a i1 OTpUMaHHs 3epHa 3 HEOOX1THUMH MMOKA3HUKAMHU SIKOCTI.

[lepcieKTHBHUM HampsMOM yIOCKOHAJIEHHS TEXHOJOTII € 3acTOCYBaHHS
pecypco30epiralounx CHCTEM 3eMiepoOCTBA. IX yHpoBafKeHHs mependadac
CKOPOYEHHSI KUIBKOCTI MEXaHIYHMX Olepauniid, 3MEHUIEHHS BUTPAT NaJbHOTO,
30epekeHHs TPYHTOBO1 BOJIOTH Ta POCIMHHMX PEIITOK HAa MOBEpXHi moiis. Jo Takumx
MIIXO/IIB HAJIEXKATh MIHIMAJIbHUMA 1 HYJbOBUN OOpOOITOK, CUCTEMHU MYJIbUyBaHHS Ta
1HIIT TEXHOJIOT1i, CIPSIMOBAH1 Ha 3HI>KEHHS aHTPOTIOTEHHOTO HABAHTAKEHHSI HA TPYHT.
Bongnodac eheKkTHBHICTh KOXHOI CHUCTEMHU 3aJICKUTh BiJl KOHKPETHUX IPYHTOBO-
KJIIMaTUYHUX YMOB 1 TOTPeOy€e BIAMOBITHOTO TEXHOJIOTTYHOTO CYTPOBOLY.

Oco0OnmBe 3HAYCHHS 3a Pecypco30epirarouux TEXHOJOTIH Mae 30epeKeHHS
POCIMHHUX PEIITOK HA TOBEPXHI IPYHTY. BOHU BUKOHYIOTHh MYJIbUYBaJIbHY (DYHKIIIIO,
3MEHIIIYIOTh HEMTPOIYKTUBHI BTPATH BOJIOTH, OCIA0IIOIOTh TEMIIEPATYPH1 KOJIMBAHHS
y BEpXHbOMY IIapl Ta MOCTYNOBO IOMOBHIOIOTh 3allaCd OPraHiuHOI PEYOBHHH.
HynboBuii 00po0ITOK, Yy CBOIO YEpry, IPYHTYETbCS Ha MIHIMAIbHOMY MEXAHIYHOMY
MOpYIUIEHHI TPyHTOBOro mpoduiro Ta mependadaec (QopMyBaHHS  CUCTEMH
3eMJIepoOCTBa, aJanTOBAHOI 10 KOHKPETHUX YMOB TOCTIOAapIOBaHHS.

Otxe, cucrteMa OOpOOITKY TIPYyHTY MiA KYKYpyI3y € KOMILJIEKCHUM
TEXHOJIOTIYHUM YHUHHHUKOM, Jisl SKOTO MPOSBISETHCS depe3 (popMyBaHHS BOIHOTO,
MOBITPSIHOTO, TOXUBHOTO Ta CTPYKTYPHOTO PEXUMIB I'PpYHTY. Bin mpaBuibHOCTI ii
BUOOPY 3aJI€)KaTh YMOBH POCTY POCIIMH, €PEKTUBHICTH BUKOPUCTAHHS HUMH PECYPCIB,
BEJTMYMHA BpOXkKaio Ta (POPMYBAHHS OCHOBHHUX MTOKA3HHKIB SIKOCT1 3€pHA.
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®AKTOPH, 11O BUSHAYAIOTH 3bUVIBINEHHSA OBCATI'IB
BUPOBHUIITBA TOMATIB

OBOUIBHMIITBO € Ba)KJIMBOIO CKJIAJOBOIO arpapHOro BUPOOHHUIITBA YKpaiHW,
OCKUIbKM 3a0e3reuye HaceJeHHs IIHHOK XapuyoOBOK MPOAYKIi€r Ta ¢dopmye
CUPOBHHHY 0a3y J1s mepepoOHoi mpoMucioBocTi. Cepe 0BOYEBUX KYJIbTYp 0COOIUBE
MICIIE€ TOCiIa€ TOMAT, MPOMAYKI[iS SKOTO IIMPOKO BUKOPUCTOBYETHCS y CBIKOMY
BUIJISI/L, 111 KOHCEPBYBAaHHS, BUPOOHMIITBA COKIB, COYCIB, MACT Ta IHIIUX MPOIYKTIB
nepepoOku. BogHowac cydacHi yMOBH (DYHKIIIOHYBaHHS arpapHOrO CEKTOpY
XapaKTepU3yIOThCSl CYTTEBOIO MIHJMBICTIO TMOTOJHUX (aKTOPIB, OOMEXKEHICTIO
OKPEMHUX peCypcCiB, 3MIHOIO CTPYKTYpU MOMUTY Ta HEOOXITHICTIO MiJABUILEHHS
€KOHOMIYHO1 pe3yIbTaTUBHOCTI BUpOOHHUIITBA[ 1 ].

3a Takux oOcTaBMH 30UIBIICHHS OOCATIB BHUPOOHHUIITBA TOMATIB Mae€
IPYHTYBaTUCA HE JIMIIE Ha PO3MIMPEHHI TMOCIBHUX IUIONI, a TMepeayciM Ha
e(EeKTUBHIIIOMY BUKOPHCTAaHHI OI1OJIOTIYHOIO MOTEHLIaNy KylbTypu. Baxmuse
3HaYeHHS TPU I[OMY HAJICKUTh MPABUIBHOMY J000pY COpTIiB 1 TiOpHiB,
yIOCKOHAJIEHHIO TEXHOJIOTIYHUX MPUMOMIB BHUPOIIYBAaHHS, ONTHUMIi3allii BOAHOTO Ta
MIHEpaTFHOTO  JKHMBJICGHHS POCIMH, a TakKoX 3a0e3MeueHHI0  HaJeKHOTO
¢iToCaHITapHOIO CTaHy MOCIBIB.

OmuuM 13 BU3HAYQJIBHUX YMHHUKIB IMIJABUIIEHHS MPOJYKTHBHOCTI TOMATIB €
F€HETUYHO 3YMOBJIEHUU MOTEHIIad copTy abo riopuaa. BukopucranHs cydacHOro
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CEJIEKI[IHHOTO MaTepiaay Ja€ MOXKJIUBICTh IOEJHYBATU BUCOKY BPOXKAWHICTH 13
KOMILJIEKCOM T'OCHOJIAPCHKO IIIHHUX O3HAK, Cepell SIKUX CKOPOCTHUIJIICTh, IPYKHICTh
JIOCTUTAHHS, CTIMKICTh 10 HECIIPUATIMBUX YMOB CEPEJIOBHINA, XBOPOO 1 IITKITHUKIB, a
TaKO>X BHCOKI TOBapHI Ta SIKICHI XapaKTEpHUCTUKH IJI0AiB. TOMy copTOBa IMOJITHKA B
OBOYIBHHUIITBI TOBUHHA BPaXOBYBAaTH HE TUIHKU BEJIMYMHY MTOTEHIIMHOT BPOXKAMHOCTI,
a ¥ aTanTUBHICTh T€HOTHUITY /0 KOHKPETHUX IPYHTOBO-KJIIMATUYHUX YMOB[2].

Oco6Be MpakTUYHE 3HAYEHHS MAalOTh NiOpuau mepmioro moxonminas F1. Ix
BUKOPUCTaHHA Y BHUPOOHHYMX TIOCIBaX TOB'SI3yIOTh 13 TMPOSBOM KOMIUIEKCY
rOCI0IapChKO KOPUCHUX BIACTUBOCTEHN, 30KpeMa ITiIBUIIIEHOIO BUPIBHSAHICTIO POCIUH
1 IJIOMIB, PaHHIM BCTYIIOM Yy IUJIOJOHOLICHHS, OULIBII KOHIIEHTPOBAHOIO BiAJadyero
BPO’Kalo Ta BUCOKOIO YaCTKOIO TOBapHOI Mpoaykilii. 3a TBepmxeHHsaM @.A. TkaueHka,
3a3Ha4Y€H1 BJIACTUBOCTI € OJHIE€IO 3 1CTOTHUX mepesar riopunais F1 y npomucioBomy
BUPOOHUIITBI TOMATIB [3].

JIns1 VkpaiHU TOMAT 3a/IMIIA€ThCs OHIEI0 3 OCHOBHIX OBOUEBHX KyJIbTYp. Moro
BUPOIIYBAaHHS MOXIJIUBE B PI3HUX MPUPOTHO-KIIMATUYHUX 30HAX, MMPOTE HANWOUIBII
CHOPUSTIMBI YMOBU i (OPMYBAaHHS BHCOKOi MPOJYKTUBHOCTI CKJIAJAIOTHCS B
perioHax i3 JOCTaTHBhOIO KIJIBKICTIO TEIUIa Ta COHSAYHOI paxiaiii. CaMe ToMy 3Ha4Ha
YacTHHAa IPOMUCIOBHX HACAJ)KEHb TOMATIB TpaguliiiHO Oyja 30cepe/keHa y
MIBACHHUX 00JacTAX Kpainu [1].

TepurtopianbHa CTPyKTypa BUPOOHHUIITBA TOMATIB (HOPMYETHCS TiJ BIUTMBOM
KOMIUIEKCY MPUPOJHUX 1 TOCMoAapchkux 4YHHHUKIB. [lopsn 13 TemmeparypHUM
pPEKUMOM Ta 3a0€3MEUeHICTI0O COHSYHUM CBITIOM BaXXIMBHUMH € XapaKTEPUCTHUKH
IPYHTY, HAasBHICTb 3pOIIEHHS, PIBEHb MAaTEpIaIbHO-TEXHIYHOTO 3a0€3MeUeHHs
rocCroAapcTB, OJIU3bKICTh A0 MIAMPUEMCTB NEPEePOOHOI TPOMHUCIOBOCTI Ta MICTKICTh
PETriOHAILHOTO PUHKY. 3a 3MIHM €KOHOMIYHUX 1 MPHUPOJHUX YMOB BHPOOHHIITBO
KyJIbTYpH MOXXE TMEpPEeMINIyBaTUCA MK pErioHaMH, IO 3YMOBJIIOE HEOOXIIHICThH
IIPOBENICHHS JIOKAJTBHUX JTOCHIIKEHb aJaITUBHOCTI Cy4aCHOTO COPTUMEHTY[4].

[lepcnieKTUBHUM HAMPSMOM € OIIHIOBAHHS MPOTYKTUBHOCTI HOBUX T1OpUIIIB Y
KOHKPETHUX TPYHTOBO-KJIIMAaTUYHUX YMOBax. Takuil MiAXiJl Ja€ 3MOTy BU3HAYUTU
TEeHOTHUITH, SIKI HaWOLIBII TTOBHO peajli3yloTh CBIM MOTEHIlIAN y TIEBHOMY PErioHi, Ta
BCTAHOBUTH iX PEAKIIiI0 Ha MIHJIUBICTh (PAKTOPIB CepeloBUIlla. BUBUEHHS COPTOBHX
oco0nMBOCTE HaOyBae OCOOJIMBOI AKTYyaJIbHOCTI 32 YMOB 3MIHM TE€MIIEPAaTypHOIO
peXKUMY, HEPIBHOMIPHOTO PO3MOJLITY OMaAiB 1 3pOCTaHHS MOTPEOU B pallOHATBHOMY
BUKOPHUCTaHHI BOJTHUX Ta MIHEPAJILHUX PECYPCIB.

BaxnuBoro  mepeayMOBOIO  HApOIIyBaHHS  BHPOOHHWIITBA €  TaKOXK
YIOCKOHAJIEHHs TEXHOJOTli BHpOINIyBaHHsS. Bucoka NpOAyKTUBHICTb TOMATIB
dbopMy€eThCS JIHIIIE 3a Y3TOJKEHOI 11 KOMIUIEKCY arpOTeXHIYHMX 3axofiB. o HuX
HaJeXaTh MIATOTOBKA TIPYHTY, BHUPOIIYBaHHS SKICHOTO CaJMBHOIO MaTepiany,
ONTHMI3Allisl CTPOKIB BHUCAKYBaHHS POCIHH, PEryJIIOBaHHS TYCTOTH CTOSIHHS,
cucTteMa ynoOpeHHs, 3a0€3MeUeHHs BOJIOTOI0 Ta CBOEYACHUW 3aXMCT Bij Oyp'siHIB,
XBOPOO 1 MIKITHKUKIB[S].

He MeHII BaXIMBHM pe3epBOM IMIJABUIIEHHS €(PEKTUBHOCTI € pallioHaJbHE
BUKOPHCTAaHHS BOAHUX pecypciB. ToMaT HAIEKUTH 10 KYJIbTYP, TPOIYKTUBHICTH SKHX
3HaYHOIO MI1POIO 3aJIEKUTH BiJl piBHS BOJ03a0e3meueHHs MpoTaroM Bereranii. Jledimur
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BOJIOTH MO€ 00OMeXyBaTH (pOpMyBaHHS JJUCTKOBOI'O anapary, 3aB'si3yBaHHs Ta HAJIUB
IIJI0JT1B, TO/I1 SIK ONITUMI3aIlisl TOJIMBHOTO PEXXKUMY CIIpUsie cTabuIi3aIlli MPOaYKIIHHOTO
npouecy. Y 3B'I3Ky 3 LMM CydYacHI TEXHOJOTrli TOBHHHI mepeadadaTu
nudepeHIinoBaHUM TIX1]] 10 BO/103a0€3MIeUeHHs 3 ypaXyBaHHSAM NOTpeO pOCIUH Ha
OKpEMHX €Talax iX pocTy i po3BUTKY[3].

3HayHU BIUTMB Ha (POPMYBAHHS BPOXKAlO CIIPAaBIISIE CHCTEMa MiHEPAJIbHOTO
KUBJICHHA. 3a0€3MEeUYeHHs POCIHUH JOCTYMHUMHU (opMamMu OCHOBHUX €JIEMEHTIB
KUBJICHHS Ma€ OyTr 30a1aHCOBAHUM 1 BIATOBIIaTH O10JIOTIYHUM TTOTpeOaM KyJIbTYPH.
Haamipue abo onHoOiuHE BHECEHHs NOOpPUB HE 3aBkAM 3a0e3rnedye BiAMOBIAHE
3017bIICHHS TMPOAYKTUBHOCTI Ta MOXE TMPU3BOJUTH JO HEPaIliOHAJIHLHOTO
BUKOPUCTaHHA pecypciB. TomMy OAHMM 13 3aBIaHb CY4YacHOi TEXHOJOTIi €
BCTAHOBJICHHSI ONITUMAJILHOTO CITIBBITHOIICHHS MOKUBHUX €JIEMEHTIB Ta CIOCO01B X
BHECEHHS 3aJIe)KHO BIJl BIACTUBOCTEH IPYHTY, 3aIUIAHOBAHOI MPOJYKTUBHOCTI M
0COOIMBOCTEN KOHKPETHOTO r10puaa[2].

BaxnuBy ponb y MiIBUIIEHHI OOCSTIB TOBAapHOI MPOAYKIII Biairpae
diTocaHiTapHUl cTaH Haca/KeHb. [lommpenHs XxBopoO 1 MIKITHUKIB 3JJaTHE ICTOTHO
3HU3UTU SK YPOXKAWHICTh, TaK 1 AKICTh IUJIOMIB. BUKOpUCTaHHS CTiMKUX abo
TOJICPAHTHUX TEHOTHUIIIB Yy TMO€AHAHHI 3 NPODUIAKTUYHUMH Ta arpoTeXHIYHUMU
3aX0JaMH 3aXWCTy Ja€ MOXKIWBICTh 3MCHIIMTH BTPATH BPOXKAK Ta CKOPOTHTH
3JIEKHICTh BUPOOHMIITBA B1J] IHTEHCUBHOT'O 3aCTOCYBaHHS 3aCO01B 3aXUCTY POCIIUH.

OxpeMrM  HampsAMOM  PO3BHTKY TOMATIBHHIITBA €  BIOCKOHAJICHHS
nicns30upanbHoi  TOpoOKH, 30epiraHHs Ta mnepepoOku mnpoaykiii. [ligBuieHHs
BPO’KaHOCTI TIOBUHHO CYMPOBOKYBATHCS 3MCHIIICHHSM BTPAT HA eTarnax 30MpaHHs,
TPaHCIOPTYBaHHsS, COPTYBaHHS Ta 30epiranHs. PopMyBaHHS MHapTid MPOAYKI 3
ypaxyBaHHSIM ii TPU3HAYEHHS JI03BOJISE PAIIOHATBHIIIE BUKOPUCTOBYBATH BpOXKail Ta
MJBUIIYBAaTH E€KOHOMIYHY BiJJady BUPOOHHUIITBA. JIJIsi MPOMHMCIOBOTO CEKTOPY
0COOMBOTO 3HA4YEHHS HAOyBa€ BUPOIIYBAaHHS TiOPHIB, TEXHOJIOT1YHI BJIACTUBOCTI
IJIOJIIB SIKMX BiJIOBIAI0TH BUMOTaM KOHKPETHOTO BUIY IepepoOKu[4].

TakuM 4YuHOM, 30UIBIICHHS OOCSATIB BUPOOHHUIITBA TOMATIB € PE3yJIbTaTOM
KOMIUICKCHOI ~ B3a€MOJIi T€HETHMYHHMX, arpOCKOJIOTIYHUX, TEXHOJOTIYHUX Ta
OpraHi3alifHO-eKOHOMIYHUX YHHHUKIB.

OpHuM 13 HaAWOUIBII JOCTYMHUX PE3EPBIB IMIJIBUILEHHS MPOIYKTUBHOCTI €
BIIPOBA>KEHHSI BUCOKOITPOIYKTUBHUX COPTIB 1 T1I0pUAIB, aJaITOBAHUX 10 KOHKPETHUX
yMOB BupolyBaHHs. [loeqHaHHSA 1X T€HETHYHOTO MOTCHIANy 3 ONTHMi30BaHUM
KUBJICHHSM, BOJ[03a0€3MEUEHHSIM, CHUCTEMOI0 3aXHCTy POCIMH Ta CY4aCHUMU
TEXHOJIOTIYHUMH TIPHUHOMAaMH JI03BOJISIE CTBOPUTH TICPEIYMOBH JJIsi CTaOUIBHOTO
(bopMyBaHHS BPOXKaIO.

OTxe, mogalbilie YIOCKOHAJICHHS TEXHOJIOT1T BUPOOHUIITBA TOMATIB JOILIBLHO
CIpsIMOBYBaTH Ha MAaKCHUMAJbHO TIOBHY peaji3aimilo TMOTEHI[aTy Cy4acHOTO
COPTMMEHTY 3a OJIHOYACHOTO TMIJABUIICHHS PECypco- Ta eHeproeeKTHUBHOCTI.
BaxxnuBuM e€1eMEHTOM TaKoTO MiIXO0y € MPOBEACHHS PETIOHAIBHUX JOCITIKEHbB 13
MOPIBHSUTBHOTO BUBUEHHS TOPUIIB, 110 JACTh 3MOTY BU3HAUUTHU IX MPOAYKTUBHICTD,
a/IaNITUBHICTD 1 SIKICHI XapaKTePUCTUKU Ta OOTPYHTYBATH AOLIIBHICTH BUKOPUCTAHHS
B KOHKPETHHX IPYHTOBO-KJIIMAaTUIHUX YMOBAX.
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MNPOJAYKTHUBHICTDB KYKYPY/I3U 3AJIEZKHO BIJI CTPOKIB CIBBA

Kykypynza € onHi€o 3 HailOUIbII YHIBEPCAIbHHUX CLIBCHKOIOCIOAAPCHKUX
KyJIbTYp, M0 IIUPOKO BUKOPUCTOBYETHCS Yy PI3HUX HaMpsMax arpapHoro
BUPOOHMIITBA. i 3epHO Mae MPOJOBOJIbYE, KOPMOBE Ta TEXHiYHE TPU3HAYEHHS, a
MPOJIYKIlisl TEepPEepOoOKH 3aCTOCOBYETHCA JUIsi BUTOTOBJIEHHS Kpym, OOpOIIHA,
KPOXMAJIt0, OJiii, JEKCTPUHY, CIUPTY Ta 1HIIMX BUIIB MPOAYKIli. 3HaYHA KUIBKICTH
MOOIYHOT MPOAYKIIIT TAKOK BUKOPUCTOBYETHCS Y TBAPUHHUIITBI, 110 3yMOBJIIOE BUCOKY
roCHoaapChKy MiHHICTh KyIbTypH [1-3].

Bucoka noreHiiiiHa MpoayKTUBHICTh CYy4aCHUX T10pUIIIB KYKYPYA3U CTBOPIOE
3HAYH1 MOMJIMBOCTI JJIsI 3017IbIIIEHHS BUPOOHMIITBA 3€pHA 0€3 HEOOTPYHTOBAHOIO
pPO3IIMPEHHsS] TOCIBHUX IUIONI. B yMoOBax cydacHOro 3emiiepoOCTBa 0OCOOJHMBOT
aKTyaJIbHOCTI HaOyBa€ MiJABUILECHHS €()EKTUBHOCTI BUKOPUCTAHHS KOXKHOI OJIMHMIIL
IUTOLII HUISIXOM YJIOCKOHAJIEHHSI TEXHOJIOT1i BUPOUTYyBaHHS. BaXKIuBy poib y 1bOMY
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Iporieci BIJIrpae ONTHUMI3AIliS CTPOKIB BUKOHAHHS OCHOBHHUX arpoTEXHIYHHUX
omeparliif, cepes AKX CTPOK CiBOM Mae Oe3mocepeqHid BIUIMB Ha IMPOXOKEHHS
MIOYATKOBUX €TaIliB OHTOTE€HE3Yy POCIUH Ta (POPMYBaHHS MallOYTHBOTO BPOKAIo.

Crtpok ciBOM BHM3HA4a€ TeMIEpaTypHi, BOJHI Ta CBITJIOBI YMOBH, 3a SKHUX
HACIHHS MOYMHAE MPOPOCTATH, a POCIUHU MPOXOASTh mepiii ¢a3u po3BUTKY. Bin
MPaBUILHO OOPAHOTO MIEPi0Iy BUCIBAHHS 3HAYHOIO MIPOTO 3aJI€KATh MIBUIKICTh ITOSBH
CXOJIB, 1X JAPY>KHICTH 1 pIBHOMIPHICTb, ()OPMYBaHHS T'yCTOTH IMOCIBY, IHTEHCUBHICTh
POCTY KOpPEHEBOi CHCTEeMH Ta HAJI3eMHOI Macu. Y TMOAAIBIIOMY IIi TPOIECH
MO3HAYAIOThCSI HA TPHUBAJIOCTI BETETALIMHOTO TMepiogy Ta 3JaTHOCTI POCIHUH
pealtizyBaTy MOTEHIIIa] MPOIYKTUBHOCTI ridbpua.

Bax1uBiCTh BH3HAYEHHS ONTHUMAJIBHOTO CTPOKY CIBOM TOB’s3aHa TaKOXK 13
HEOOX1/THICTIO palliOHAJIbHOTO BHUKOPHUCTAHHS BOJOTH Ta TEIUIOBHX pecypciB. 3a
pPaHHBOI'O BHCIBaHHS HACIHHA MOTpAIUISE€ Yy II€ HEIOCTATHhO MPOTPITHIl IPYHT,
YHACJIIJIOK 4YOro Tmpoliecu HaOyOHSIBIHHsS, MPOpPOCTaHHS Ta (OPMYBaHHS CXOJIIB
MOXYTh YHOBUIbHIOBaTHCS. TpuBaje nepeOyBaHHS HACIHHS B XOJIOAHOMY Ta
IEPE3BOJIOKEHOMY IPYHTOBOMY CEpEIOBHILI 3JaTHE HETATUBHO IIO3HAYaTHUCS Ha
MOJIbOBIM CX0XOCTI1 ¥ piIBHOMIPHOCTI TTOCiBY. HaaTo mi3Hs ciBOa, CBOEIO U€Proro, MOXKe
IOPU3BOJIUTU O CKOPOUEHHS MEpIoay BereTallii Ta 3MIlIEHHs OKpeMux (a3 po3BUTKY
Ha MEHIII CIPUATINBI 32 TEMIIEPATyPHUM 1 BOTHUM PEKUMAMH CTPOKH.

Y HayKOBUX TOCIHIIPKEHHSAX MHUTAHHS ONTUMAJIBHOTO CTPOKY CiBOM KYKypyA3U
3AIMIIAETHCS AUCKYCIHHUM, OCKIJIBKH YHIBEPCAJbHOTO KaJEHAAPHOIO TEPMIHY IS
BCIX 30H BHUPOIIYBAHHS BCTAHOBUTH HEMOXXJIMBO. BH3HauanbHUM OpIEHTHPOM
3a3BUYail BUCTYNA€ CTYMiHb MPOrpiBaHHS IPYHTY Ha TNIMOWHI 3arOpTaHHs HACIHHS.
YacTtuHa TOCHIIHUKIB OOTPYHTOBYE MOKJIMBICTh MPOBEACHHS CIBOM 3a TEMIEpATypH
IpyHTYy Onu3bK0 6—8 °C, TOI 5K 1HIII PEKOMEHIYIOTh OPIEHTYBATHUCS HA JICIIO BUIIIHIMA
PIBEHb MPOTPIBAHHS, 10 CIPHUSE MIBUIIIIIHN MOSB1 pIBHOMIPHUX CXOIB [5].

[lepeBaroro paHHIX CTPOKIB CiBOM € MOJIUBICTh €(DEKTUBHIIIE BUKOPUCTATH
3amacy MpOyKTUBHOI BOJIOTH, HAKOMUYEH] Y TPYHTI MIPOTITOM OCIHHBO-3UMOBOTO Ta
PAHHBOBECHSHOTO TEPIOJiB. 3a CHPUITIUBOrO Mepediry movyarkoBux (a3 po3BUTKY
POCIIMHUA MOXYTh paHiiie chopMyBaTH JMCTKOBUHN amapaT 1 KOPEHEBY CUCTEMY, IO
CTBOPIOE MEPEIYMOBH JUIsl IHTEHCUBHIIIIOTO BUKOPUCTAHHS pecypciB noiisi. Kpim Toro,
CBOE€YACHE TMPOXO/KEHHS HACTYMHUX (a3 pPO3BUTKY Ja€ MOXKIUBICTh YHUKHYTH
YaCTUHU HECHPUSATIMBUX MOTOJAHMX YMOB HANPUKIHII Bererauii Ta CHOpHsie OUIbII
paHHBOMY 3aBEPIICHHIO HAJIUBY W JOCTUTAHHS 3€pHA.

BonHouac HajaMipHe 3MIIIEHHS CTPOKIB CiBOM y OIK paHHIX MOXE MaTH
HEraTHBHI HACHIJKU. 32 HEJOCTaTHHOI TeMMepaTypu I'PYHTY MPOPOCTaHHS HACIHHS
CHOBUIBHIOETBCS, CXOAU 3’ SBIISIIOTHCA HEPIBHOMIPHO, a MOJIOJI POCIMHHM CTalOTh
OUTbII YYTIIMBUMH 10 HECHPHUSATIMBOIO BIUIMBY CepeloBHUIA. Tomy pillieHHS Mpo
MOYATOK MOJBOBHUX POOIT IOLIIBHO MPUHMATH 3 ypaxyBaHHSIM He JIMIIEe TeMIepaTypH
IPYHTY, a i HOT0 BOJIOTOCTi, IOTOJTHOTO IPOTHO3Y, 010JI0TYHUX BJIACTUBOCTEH r10puaa
Ta KOHKPETHUX IPYHTOBO-KJIIMATUYHUX YMOB.

Jlst perioHiB 13 HEJOCTATHHOIO KUIBKICTIO TEIIa MPOTATOM BEreTaIliiHOTO
nepiojy MUTaHHS CTPOKIB CiBOM Mae ocoOnuBe 3HadeHHs. PaHHi moyaTok ciBOM Jae
3MOT’y OUIbII MOBHO BUKOPUCTATH HAasABHUI TEIJIOBHM PECYpC 1 3aBEPIIUTH OCHOBHI
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€Tanu PO3BUTKY JI0 HACTAHHS OCIHHBOTO MOXOJOJAHHS. 32 TAKMX YMOB BKIIMBUM €
NpaBWJIbHUN BHOIp TPYNH CTUTJIOCTI TiOpuAa, OCKUIBKM TPHUBAJIICTh HOTO
BEreTalliiHOTO TMepiofy TOBMHHA BIAMOBIAATH pecypcaM KOHKPETHOI 30HU
BUPOIIYBaHHS [4].

dopMyBaHHS NPOAYKTHUBHOCTI KYKYPY/I3H 3aJ€KHUTh BiJl B3a€MOJIii T€HOTHITY,
TEXHOJIOTIYHUX TPUHOMIB Ta yMOB HABKOJHWIITHHROTO CEPEJOBHINA. 3a JTaHUMH
JIOCTIHUKIB, 3HA4YHAa YacTWHA BapiaOelIbHOCTI BPOXKAMHOCTI TOB’sA3aHa 3
0COOMBOCTSIMU Ti0OpH/Ia, OAHAK peajizailis HOTo TeHeTUIHOTO MOTSHITIATY MOKIINBA
JIMIIIE 32 BIATIOBITHOCTI arpOTEXHOIOT1] KOHKPETHUM yMOBaM BupolyBanHs [2]. Came
TOMY CTPOK CiBOHM HEOOX1THO PO3TIIAIATH HE 5K 130JbOBAHNN TEXHOJIOTIYHUHN MIPUHOM,
a SIK CKJIAJIOBY KOMIUIEKCHOT CUCTEMH BUPOITYBaHHS KYJIbTYPH.

BaxxnmuBUM YMHHUKOM MPOJYKTUBHOCTI TOCIBIB € TaKOX TYyCTOTa POCIUH.
Peakiis KyKypyA3u Ha 3MiHY T'YCTOTH 3QJICKUTD BiJ TPYIU CTUTJIOCTI Ta T€HETUYHUX
oco0OnuBoCTeH riopuaa. 30UIbIICHHS KIJTBKOCTI POCINH HA OJMHMIN TUIOMII IO CHITIOE
KOHKYPEHII10 32 CBITJIO, BOJIy Ta €IEMEHTHU MiHEPAIBHOTO )KUBJICHHS. 32 ONTUMAaIbHOT
TYCTOTH TIOCIBY POCIMHU MAalOTh JOCTATHIO IUIONLY >KUBJICHHS W e(eKTUBHIIIE
BUKOPUCTOBYIOTh PECYpPCH CEpEOBHUINA, TOAI SIK HAAMIpPHE 3arylieHHS MOXKe
oOMeXyBaTH iX 1HIUBIAyaTIbHUN PO3BUTOK Ta HETATUBHO MO3HAYATHCS HA POPMYyBaHHI
3€pHOBO1 IPOAYKTUBHOCTI [2].

Ha moyaTkoBHUX eTamax OHTOT€HE3y KOHKYPEHIIiSl M1 POCIMHAMH 3a PECYpPCH
CEpEIOBHUILA € BIIHOCHO CJIA0KOI0, OJHAK Y MIPY 301IbIIEHHS JIUCTKOBOI IOBEPXHI Ta
PO3BUTKY KOPEHEBOi CUCTEMU MOTpeda POCIUH Yy BOA1, €JIEMEHTaX >KUBJICHHS, CBITIII
Ta TPOCTOpl 3pocTae. Y 3arylleHHX IOCiBaX B3a€MHE 3aTIHEHHS Ta TMOCHUJICHHS
KOHKYpEHIIi MOXYTh 3MIHIOBaTH XapaKTep POCTOBUX IMIPOLECIB, BIUIMBATU Ha
(dbopMyBaHHS TeHEPATUBHUX OPTaHiB 1, 3pEIITOI0, BU3HAYATH PIBEHb YPOKaWHOCTI.

TakuM YMHOM, CTPOK CIBOM € OJHUM 13 BH3HAYaJIbHUX €JIEMCHTIB TEXHOJIOT1i
BUPOIIYBaHHS KYKYpy/A3W, uepe3 SAKUW PErylolThCI YMOBU MPOXOKEHHS
MoYaTkoBUX (ha3 PO3BUTKY Ta TPUBAIICTh BEreTaliiHOro mepiony. OnTuManbHUN
TEPMIiH BUCIBAaHHS Ma€ BU3HAYATHUCS KOMIUIEKCHO, 3 YPaXyBaHHIM TEMIIEPATypPHOTO 1
BOJAHOTO PEXKHMIB IPYHTY, MOTOJHHUX YMOB, TPYIH CTHUTJIOCTI Ta TEHETHYHHUX
ocobnmBocTe TiOpuaa, a TaKOoX 3alJlaHOBaHOI TycToTH TmociBy. [IpaBunbHe
MMOETHAHHSI [IUX YHHHUKIB CTBOPIOE TIEPEIYMOBH JJis1 (POPMYBaHHS JPYKHUX CXOJIIB,
paIlioHaTbHOTO BUKOPHUCTAHHSI PECYpCiB TOJS, CBOEYACHOTO JOCTHUTAHHS 3€pHA Ta
OTPUMaHHS BUCOKOI MPOAYKTHBHOCTI KyKYPYA3H.
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JPYroro (MaricTepchbKOro) piBHs BHILOI OCBITH 2 KypCy
OII «Ek0J10r0 €EKOHOMIYHE POCIUHHUIITBO
[TontaBchkuii ep>kaBHUM arpapHUil YHIBEpCUTET

M. IlonraBa, Ykpaina
DOl 10.31210/cyaq2026.33

BAKJIMBICTDb BUPOLLIYBAHHA COHALTHUKY
KOHAUTEPCBKOI'O JJIAA AT'POITPOMUCJTIOBOI'O KOMILVIEKCY

Cy4acHe cUTbCbKOTOCII0IapChKe BUPOOHUIITBO (DYHKITIOHYE B YMOBAX CYTTEBUX
3MIH TPUPOJHOTO CEPEeOBHUINA, HECTAaOUILHOCTI TOTOAHUX YMOB, OOMEXKEHOCTI
pecypciB Ta TOCWJICHHS KOHKYPEHINI Ha pUHKAaX arpapHoi Mpoaykiii. 3a Takux
0o0CTaBMH OJHHUM 13 TPIOPUTETHUX 3aBlIaHb POCIMHHUIITBA € M00Ip KyJIbTyp 1
TEXHOJIOTIYHUX HaNpsIMiB, fAKI JalOTh MOXJIHMBICTh TOEAHATH MPOAYKTHUBHICTD
BUPOOHUIITBA 3 HOro €KOHOMIYHOIO e(eKTUBHICTIO. (OcOO0IMBOr0 3HAYEHHS
HaOyBalOTh KyJIbTYypH, TPOAYKINS SKAX MAa€ CTIMKUN TOMUT, XapaKTepPU3yeThCs
BHCOKOIO TOBAPHOIO IIHHICTIO Ta MOX€E OyTH peali3oBaHa SIK Ha BHYTPIIIHbOMY, TaK 1
Ha 30BHIIIHbOMY pUHKax[1].

OfHi€l0 3 TPOBITHUX TEXHIUYHMX KyIbTyp B YKpaiHi € coHsImHHK. Moro
3HAYeHHS [UIsl arpONpPOMHCIIOBOTO KOMILJIEKCY 3YMOBJIGHE HE JIHIIE BHCOKOIO
roCroAapchKOIO IIHHICTIO HACIHHS, a i BaYKJIMBOIO POJUIIO Y (hOpMyBaHHI CUPOBUHHOI
0a3u  ONHO-)KUPOBOI MPOMHUCIOBOCTI Ta EKCIIOPTHOTO TMOTEHIANy Jep>KaBH.
BupoOHUIITBO COHANIHUKY MTPOTIATOM TPUBAJIOTO Yacy 3aJIUIIAETHCS BaXKIMBUM
HaIMpsIMOM JTISUTBHOCTI 3HAYHOI KUTBKOCTI CUIBCHKOTOCIIOAPCHKHUX TAIPUEMCTB.
Boanowac cywacHi TeHIEHIIi pPO3BUTKY PHUHKY 3YMOBIIOIOTH HEOOXIAHICTh
PO3IIMPEHHS] HAMpPSIMIB BUKOPUCTAHHS 11€i KYJIBTYPH Ta MOIIYKY CIELiali30BaHUX
CErMeHTIB ii BUpoOHHITBA[2].

OmHMM 13 TaKUX HAIMPSIMIB € BUPOIIYBAaHHS COHSIIHUKY KOHAUTEPCHKOTO THITY.
Ha BiamiHy Bia OJi{HOTO, BiH OpIEHTOBAHUMU MEPEBAKHO HA BUKOPUCTAHHS HACIHHS
0e3mocepeHbO K XapyoBOro MPOAYKTY. JlJis i€l rpynu XapakTepHi 3HaYH1 PO3MIpH
HACIHHS, TPUBAOJIMBI TOBAPHI BIACTUBOCTI, BIJAMOBIIHI CMAKOBI XapaKTEPUCTUKU Ta
MIJBUINCHA IIHHICTh SIKICHOI MPOIYKIIIi JiJIT Xap4yoBoi mpomucioBocti. Came Tomy
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PO3BUTOK BUPOOHUIITBA KOHIUTEPCHKOTO COHSIIIHUKY MOKE PO3TJISAIATUCS K OJIUH 13
HaIpsMiB JuBepcudikarlii pOCIMHHUIILKOT rajy3i.

ExoHoMiuHa npUBaOIMBICTh KYJIBTYpPH IIOB’s3aHAa TaKOX 13 MOJKIIHUBICTIO
OTPUMAaHHS MPOAYKIIii, sIKa peani3yeTbcsl 3a CHellaJbHUMU SIKICHUMU TapaMeTpaMH.
JIJ1st KOHTUTEPCHKOTO COHSAIIHUKY BaXJIMBUMU € HE TUIBKH 3arajbHa BpOXaWHICTb, a
1 po3Mip HACiHHS, 1OT0 BUIMIOBHEHICTh, BOJIOTICTh, BUX1J s/Ipa, HATypHA Maca Ta 1HII1
MOKA3HUKH, 1110 BU3HAYAIOTh TOBAPHY LIIHHICTH YpoKato. TakuM YMHOM, e(hDeKTUBHICTD
BUPOOHMIITBA ITi€1 KyJIbTYpH 3HAYHOIO MIPOIO 3aJICKUTh Bij 37aTHOCTI BUPOOHUKA
3a0e3MeYnTH BIAMOBIIHICTH OTPUMAHOT MPOAYKIIIi BUMOTaM LIJTLOBOTO PUHKY[3].

BaxxnuBo BpaxoByBatH, 10 (OPMYBaHHS MPOAYKTUBHOCTI Ta SKOCTI HACIHHS
KOHIUTEPCHKOTO  COHAIIHUKY  BiAOYBa€Tbcsl  MiJl  BIUIMBOM  KOMIUICKCY
B3a€MOIOB’A3aHUX YMHHMKIB. Cepesl HUX CYTT€BE 3HAUEHHS MalOTh MOTOJHI YMOBHU
BIIPOJIOBXK BETETAIlITHOTO Mepioay, TEMIIEpAaTypHUM PEXHUM, KUIBKICTh 1 XapakTep
PO3MOJILTY OMajiB, 3aMack JTOCTYIMHOL JUIsl POCIMH BOJIOTH, arpOXiMidH1 BIACTHBOCTI
IPYHTY, 3a0e3MeUeHICTh eJIeMEHTaMH JKUBJEHHS Ta OCOOJIMBOCTI TEXHOJIOTI]
BUpoIiyBaHHg. HeBIAMOBIAHICTh OKPEMHUX MapaMeTpiB ONTUMAIBLHUM yMOBaM MOKE
HEraTUBHO IIO3HAYATUCSA SK Ha BEJIWYUHI BpOXKalw, Tak 1 Ha (GOpMyBaHHI HOTO
TOBAPHUX XapaKTEPUCTUK[4].

Oco0nuBoro 3HaueHHsl HaOyBae 3a0€3MEUEHHs] POCIHMH BOJIOror0. COHAILIHUK
XapaKTepU3y€eThCs J00pe PO3BHHEHOI0 KOPEHEBOI CHCTEMOI0 Ta BiJIHOCHOIO
MOCYXOCTIMKICTIO, O/IHAK 1I€ HE O3HA4a€ BIACYTHOCTI MOro peakuli Ha JepILuT BOAM.
B oxpemi KpuTHYHI Mepioau Bererauii HEJOCTATHE BOJOT03a0€3MEUYECHHS MOXE
oOMeXyBaTh TPOIECH POCTy Ta PO3BUTKY pOCIWH, HETAaTHBHO BIUIMBAaTH Ha
(opMyBaHHS KOILIMKA 1 HAJIUB HACIHHS. J[JIs1 KOHIUTEPCHKOIO HAMpsIMy 1€ 0COOJIMBO
BaXXJIMBO, OCKIJIbKM HAaBITh 3a MPUHHATHOI 3arajibHOl BPOXKAMHOCTI 3HUKEHHS
KPYMHOCTI Ta BUTIOBHEHOCTI HACIHHS MOY€E MIPU3BECTHU JI0 MOTIPIIEHHS HOTO TOBAapHOI
OI[IHKH.

He MeHII BaXJIMBOIO CKJIQJ0BOI0 € MiHEpajdbHE >KUBJICHHS. 3a0e3medeHHs
POCIIMH HEOOXITHUMHU €JIEMEHTAMH B ONTUMAJbHUX CIIBBIJHOIICHHSX CIIPHSIE
(GOpMyBaHHIO TIOTYKHOTO BEr€TATHBHOTO amapary, MNPOAYKTUBHOTO KOIIMKa Ta
MOBHOIIIHHOTO HaciHHA. BogHouac HagMipHe abo He30aaHCOBaHE BHECEHHS JOOPHUB
HE 3aBXJU 3a0e3rnedye BIAMOBIIHE 301IbIICHHS BPOXKAMHOCTI Ta MOXE HETaTHUBHO
no3HayaTucs Ha e(EeKTUBHOCTI BUKOPUCTAaHHA pecypciB. ToMy cucrema ynoOpeHHs
Mae GopMyBaTUCS 3 ypaxyBaHHSAM POAIOYOCTI IPYHTY, MOTOJAHUX YMOB, 010JIOTTUHUX
0COOIMBOCTEH TiOpHIiB a00 COPTIB Ta 3aINIAHOBAHOTO PiBHS MPOTYKTUBHOCTI[S].

BaxxnuBy posb Biairpae 1 TexXHojoris oOpoOiTky IpyHTy. Pamionansuuii BUOip
C1oco0iB OCHOBHOT'O Ta MEPEANOCIBHOIO 00pOOITKY Ja€ 3MOTY CTBOPUTHU CIIPUSATIIUBI
YMOBH JUIsl IPOPOCTAaHHSI HACIHHSA, PO3BUTKY KOPEHEBOI CHCTEMH, HAKOIMYEHHS Ta
30epexeHHsT TpyHTOBOI BosiorH. OCOONMBO aKTyadbHUM II€ € 3a HECTaOUIBHOTO
BOJAHOTO PEXHUMY Ta 3pOCTaHHS YaCTOTH TMOCYNUIMBUX TMeEpioaiB. TeXHOJOTiuH1
orepailii TOBUHHI OyTH CHpSAMOBaH1 HE JIMILE Ha MIJrOTOBKY IPYHTY A0 CiBOU, a i Ha
e(eKTHBHE BUKOPHUCTAHHS HOT0 IMOTSHINHOT pOI0YOCTI Ta BOJIOT03aIaciB.

BupoiryBanHss COHSIIHUKY B  YKpaiHI XapaKTepU3yeTbCs 3HAYHUMU
MacmrabamMu. 3poCTaHHS HOTr0 4YacTKM B CTPYKTYpl IMOCIBHUX IUIONI MPOTATOM
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MOMEPEAHIX POKIB 3HAYHOK MIpor Oyj0 3yMOBJIEHE BHUCOKOK EKOHOMIYHOIO
PUBAOIUBICTIO KyJIbTypH Ta ChOPMOBAHHUM IMOMUTOM Ha HACIHHS 1 MPOIYKIIIIO HOTO
nepepoOKu. 3a HaBEJCHMMH Yy BHUXIJHUX MaTeplajgax JJaHUMH, IIJIOIIA TOCIBIB
coHsAHUKY y 2025 p. ctanoBuia 6ym3bko 5,0-5,2 MiH Ta, Toai K y 2026 p. uei
MOKA3HHK OI[IHIOBaBCA MPUOIN3HO y 4,86 MIIH ra. 3a3HaueHa JUHaMIKa CBITYUTH PO
30epekeHHs BaroMoi poJii KyJIbTYPH Y BITYM3HIHOMY POCIUHHUITBI[4].

Bucoka ekoHOMIYHA IIHHICTh COHSIIHUKY BOJHOYAC MOTpeOye MOTpUMaHHS
HAyKOBO OOIPYHTOBAaHMX MPHUHIMIIB HOTO poO3MilleHHS B ciBo3MiHi. Hamgmiphe
HACHMYEHHS CIBO3MIH II€I0 KYJIbTYpOIO MOXKE IOCHJIIOBATH HETraTHBHI MPOIIECH,
MOB’sI3aH1 3 BACHAKEHHSIM IPYHTOBUX PECYPCiB, MOTIPIICHHAM (PITOCAHITAPHOTO CTaHy
MOCIBIB Ta 301IBIIEHHSAM YUCEIBHOCTI OKPEMHUX IIKIATUBUX opraHizmiB. Kpim Toro,
3HaUYHE BHUHECEHHSI €JIEMEHTIB J>KUBJICHHS 3 YpOKaeM MOTpeOye BiAMOBIIHOTO
BIJTHOBJICHHSI POJAIOYOCTI IPYHTY. TOMY IiJIBUIIEHHS E€KOHOMIYHOI €(QEeKTUBHOCTI
COHSIIHUKY Ma€ BiIOyBaTUCS HE 3a PaxyHOK HEOOIPYHTOBAHOTO 301IBIICHHS HOTO
YacTKM B CIBO3MIHI, a IUIIXOM YJOCKOHAJICHHS TEXHOJOrli BHUpPOOHMIITBA Ta
M1JBHUIICHHS ITPOTYKTUBHOCTI[3].

Oco0OimBe MiClie COHSIIHUK 3aiiMa€ 1 B 30BHINIHHLOCKOHOMIYHINA HISIBHOCTI
VYkpainu. 3HauHi 00csSrd BUPOOHUIITBA HACIHHS, HASIBHICTh PO3BUHEHOI NEpEepOOHOi
rajy3l Ta c(OpMOBaHI KaHaIM peaji3alii CIpUSAIOTh AKTHBHIA ydacTi IPOIYKIIi
COHSIITHUKOBOTO KOMIUIEKCY B €KCHOPTHHUX omepamisx. TpaguIiiiHo 3HaYHY POJIb Y
IIbOMY CErMEHTI BIJIrpa€ COHSAIIHUKOBA OJisl, OJIHAK PO3BUTOK KOHIUTEPCHLKOTO
HATMpPSIMY J1a€ 3MOTY PO3IMIUPUTH ACOPTUMEHT MPOIYKITii 3 BUIIOIO TOAAHOIO BapTICTIO.

KoHauTepchbKkuid COHSAIIHUK Ma€ HU3KY OIOJOTIYHUX Ta TOCMOAApChbKUX
0COONMBOCTEM, sIKI HEOOXIHO BpaxoByBaTH TIJ 4Yac MHOro BHPOIYBaHHS.
[TopiBHSAIBEHY XapaKTEPUCTUKY OCHOBHUX O3HAK OJIIWHOTO Ta KOHIUTEPCHKOTO THUIIIB
COHSIITHUKY HaBeJIeHO B Ta0uIll 1.

Tabmuus 1 — TlopiBHsUIbHA XapaKTEpUCTUKA OJIIMHOTO Ta KOHAMTEPCHKOTO
COHSIIITHUKY

Taboauus 1 — [opiBHsSIJIbHA XapaKTePUCTHKA OJIITHOT0 TA KOHANTEPCHKOI0
COHSIIIIHUKY

RV Konaurepcbkuii
IMoka3znuk OuniliHuii COHSIIIHUK
COHSIITHUK
Po3mip HaciHHS npibHe abo cepeHe NEPEBAXKHO BEJIUKE
BwmicT omii 45-55 % 2540 %
: . TOBCTIIA, 3 MPHUAATHICTIO
HacinneBa 00oJtoHKa BiJTHOCHO TOHKA
JI0 JTYIICHHS
OcHoBHUI HampsM | BApOOHUIITBO  OJiii  Ta | 6e3mocepenHe XapyoBe
BUKOPHUCTAHHS MIPOJTYKTIB MEPEPOOKH BUKOPWCTAHHS HACIHHS
Bumoru 10 YMOB . . .
cepenHi 1 IBUTIEH]
BHUPOIIYBAaHHS
Peakiisi Ha HECTTPUATIMBI . :
OMIpHA OUIBIII BUpaXKEHA
YMOBH
Exonomiuna LIHHICTH BHCOKA BHCOKA 3a BIIIOBIIHOCTI
SIKICHOTO HACiHHS TOBAPHUM BUMOTaM
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HaBeneHi xapakTepHCTHUKM CBiJlUaTh, 110 OCHOBHa BIJIMIHHICTH MIXK JIBOMa
HanpsAMaM{ BUKOPUCTAHHS COHSIIHHUKY ITOJISATAE Y IIIBOBOMY MPU3HAYCHHI BPOXKAIO
Ta BIIMOBITHUX BUMOTaX JIO HOro SIKOCTI. SIKIIO /It OJIIHHOTO THITY MEPIIOYEPrOBOrO
3HAYCHHS HaO0yBa€ HAKOIMMYCHHS OJIii B HACIHHI, TO JUISI KOHIWTEPCHKOTO HAIpPAMY
BOXJIMBUMU € KPYIHICTh, BUTIOBHEHICTh, 30BHIIIHIN BUTJISII, CMAKOBI BJIACTUBOCTI Ta
BUXI1] S7ApA.

OTxke, Mg dYac BUPOIIYBAaHHA KOHIUTEPCHKOTO COHSIIHUKY HEOOXiTHO
OpIEHTYBATHUCS HE JIUIIIEC Ha OTPUMAHHS MaKCUMAJIBHOI KITBKOCTI TIPOAYKITIT 3 OTMHMITI
I01I1, a i Ha (OpPMyBaHHS HACIHHS, K€ BIAMOBIJaTUME BUMOTAM MEPEPOOHUKIB Ta
cnoxkuBauiB. CaMe TOMY OIlIHIOBaHHS BpOXKal0 TOBHHHO BKJIOYATH KOMILIEKC
MOKA3HHUKIB, 1[0 XapaKTepU3YIOTh HOro (Pi3udHi Ta TOBApHi BIACTUBOCTI.

Jlo oCHOBHMX mapaMeTpiB, SIKi BUKOPHUCTOBYIOTh JIJIsl XapaKTEPUCTUKHU SIKOCTI
HACIHHS KOHJIUTEPCHKOTO COHSIIHHMKY, HajexaTh maca 1000 HaciHMH, BOJOTICTH,
BUXIJl siApa Ta HaTtypHa Maca. Opl€HTOBHI 3HAYEHHS IMX TOKa3HUKIB HABEJEHO B
TabnmI 2.

Tadaunss 2 — OCHOBHI NMOKA3HMKH SIKOCTI HACIHHS KOHIUTEPCHKOIO
COHSIIIHUKY
OpieHTOBHUH IIpakTnune
IToxa3nuk .
aiama3oH 3HAYCHHSA
XapaKTepU3ye KpPYIHICTb
Maca 1000 maciguu 80-150r HaclHHI Ta € Ba)XJIUBUM

TOBAPHUM IMTOKA3HUKOM

3a0e3nedye HaJIeKHI YMOBU
JUIs1 30€piraHHs; I ABUIICHHS

Bosoricts 7-9 % o
MOHA/L 10 Yo MOXE
MOTIPITYBATH SIKICTh

: BU3HAYa€  YacTK 1HHOT

Buxin sapa 55-70 % - y n
ICTIBHOT YaCTMHHN HACIHHS
XapaKkTepu3y€e BHUIIOBHEHICTh

Hartypna maca 350450 r/n i1 ¢i3uuHi  BIACTUBOCTI

HACIHHA

3a manuMu Tabiuil 2, SKICTh KOHIUTEPCHKOTO COHSIIIHUKY XapaKTEPHU3y€EThCS
KOMILJIEKCOM B3a€MOTIOB’si3aHuX TapameTpiB. Maca 1000 HaciHMH y HaBEICHOMY
nianazoHi ctaHoBuTh 80—150 T, 1m0 gae 3Mory OIIHIOBATH KPYITHICTH MPOJYKIIii.
Bonoricte Ha piBHI 7-9 % € BaXXJIMBOIO MEPEIYyMOBOIO JJIsl HAJIEKHOTO 30€piraHHs
HACiHHS, TOJI K 11 MHiJBHINCHHS MOXKE CIPUYMHSTH TOTIPIICHHS HOr0 SKOCTI Ta
3pOCTaHHS PU3HUKIB i1 Yac 30epiranns. Buxizg sapa B mexxax 5570 % xapakTepusye
KUIBKICTh MPUIATHOI JO Xap4yOBOr0 BUKOPUCTAHHS YacTUHM HaciHHA. HaTypHa maca,
CBOE€I0 YEProro, Aa€ 3MOTy OLIHUTH HOTO (D13UUHY MOBHOIIHHICTH Ta BUTIOBHEHICTb.

3HavCHHsS HABEJCHUX ITOKAa3HWKIB HE € CTAJUMH Ta MOXYTh 3MIHIOBATHCS
3aJIEKHO B1Jl TEHETUYHUX OCOOJMBOCTEN copTy ab0 ridpuy, IPyHTOBO-KIIMATHYHUX
YMOB, PIBHA MIHEPAIbHOTO JKUBJIEHHS, 3a0€3MeUeHHsI POCIUH BOJOTOK Ta
JOTPUMAHHS ~ TEXHOJOTIYHUX NPUMOMIB  BHUpOIIYBaHHS. ToMy  OTpUMAaHHS
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BHUCOKOSIKICHOT KOHJUTEPCHKOI MPOIYKLIi MOTpeOye KOMIUIEKCHOTO MiAXOAY MO
YIPABIIHHS TEXHOJIOTTYHUM MPOIECOM.

TakuMm 4MHOM, BUPOOHHUIITBO KOHAUTEPCHKOTO COHSIIHUKY € TMEPCHEKTUBHUM
HANpPSAMOM pO3BHTKY CYYaCHOTO POCIMHHMITBA. MOro 3HAYEHHS BH3HAYAETHCS
MO>KJIMBICTIO OTPUMAaHHS NPOAYKIIii 3 BUCOKOIO TOBAPHOIO I[IHHICTIO Ta PO3IIUPEHHSIM
ACOPTUMEHTY POCIMHHMIIBKOI CHPOBMHH JI XapuoBOi MPOMUCIOBOCTI. BomHouac
crnenudika KOHIUTEPCHKOTO HAMpsSMy BHUCYBa€ TMIABHUINEHI BUMOTH JO YMOB
BUPOIIYBaHHS Ta IKOCTI OTPUMAHOTO HACIHHSI.

Ha BiaMiHy Big OJHHOTO COHSIIIHUKY, KOHAUTEPCHKUN THUIT XapaKTEePU3Y€ETHCS
OUTPIIMMHU pO3MiIpaMH HACiHHS, CNEeUU(IYHUMHU BUMOTaMH 10 HWOTO (I3UYHHUX 1
TOBApHUX XAPAKTEPHUCTHUK Ta OUTBIIOI0 3aJICKHICTIO KIHIIEBOI SIKOCTI MPOAYKIIIl Bij
yMOB (pOpMyBaHHS BpOKar0. Y 3B’S3KY 3 IIUM MOJajbIlI€ BJOCKOHAIEHHS TEXHOJIOTI]
fioro BUpOLIYBaHHA Ma€ OyTH CHpPSIMOBAaHE HA OINTHUMI3ALI0 KUBJICHHS POCIHH,
e(eKTUBHE BUKOPUCTAHHS I'PYHTOBOI BOJIOTH, PETYJIIOBaHHS (PITOCAHITAPHOIO CTaHy
MOCIBIB Ta CTBOPEHHS YMOB JjIsi ()OPMYBAaHHS KPYIMHOT'O, BUIIOBHEHOI'O 1 SKICHOTO
HACIHHS.

JocnixeHHsT 3aKOHOMIpHOCTEH (OpMyBaHHS MPOTYKTUBHOCTI Ta SKICHUX
MOKAa3HUKIB KOHIUTEPCHKOTO COHSIIHMKY 3aJI€KHO BiJl arpO€KOJIOTIYHHUX YMOB 1
TEXHOJIOTIYHUX MPUUOMIB € BOXKIIMBUM SIK 13 HAYKOBOI, TaK 1 3 MPAKTUYHOI TOUKH 30Dy .
OTpumaHni pe3yibTaTH MOKYTh OyTH BUKOPUCTaHI1 JIsl BIOCKOHAJIEHHS TEXHOJIOTTYHUX
CXEM  BHUPOLIYBaHHS KyJIbTYpH, NIABUUICHHS E€KOHOMIYHOI  €(EeKTUBHOCTI
BUpPOOHMIITBA Ta 3a0€3MEUYEHHsI PHUHKY SKICHOIO CHPOBHMHOKO [IJIi XapdyoOBOIO
BUKOPHUCTAHHS.
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E®PEKTUBHICTD ®OHIB MIHEPAJIBHOI'O JKUBJIEHHS Y
®OPMYBAHHI IKICHUX IOKA3HUKIB HACIHHS TA BUXOJY OJIII

COHALIHUKY

COHSIIIHUK HAJIEXKUTh J0 HAWMOIIMPEHIIINX 1 BUCOKOMPOAYKTUBHUX OJIHHUX
KYJIBTYp arpapHoOro cekTopy YKpaiHu. AHalli3 CTaTUCTUYHUX JAAHMUX IIOJI0 BaJIOBOTO
300py HACiHHS Ta 00CSTIB HOTO MEPEPOOKHU CBIAUUTH PO CTIHKY MO3UTUBHY TUHAMIKY
MX TOKAa3HUKIB YIPOJOBXK OCTaHHIX JAECATWIITh. BojaHoWac neranbHa OIIHKA
YUHHUKIB 301JbIIEHHS BaJOBOTO BHUPOOHHUIITBA CBIIUWTH, IO BHUILE 3a3HAUYCHA
IUHaMIKa (POPMYETHCS TMEPEBAXKHO 32 PAXyHOK PO3IIMPEHHS MOCIBHUX IUIONI, 1
MEHILIOK MIPOI0 — 3aBASKMA BIPOBAIKEHHIO CYYAaCHHMX €JIEMEHTIB TEXHOJIOT],
MOKPAIICHHIO ii PECYpCHOT0 3a0€3MeUEHHS Ta 3pOCTaHHIO YPOKaHOCTI.

3 ornsay Ha 11e, 3a0e3MeUeHHs] BUCOKOT 010JI0TIHHOI Ta (PaKTUYHOT ypOXKAIHOCTI
1 crabunizauii NpOAYKTUBHOCTI COHSIIIHUKY 3@ MIHJIMBUX MOTOJHHMX YMOB NOTpeOye
onTUMI3aIlli #Oro MOCIBHUX IUION] JO0 PEKOMEHJIOBAaHUX HOPMATHBIB IOJO CTYIEHS
HACHYECHHS CIBO3MIH Ta TMEpioay TOBEPHEHHS KYyJIbTypH a TMOMNEPEIHE MICIe 3a
BUpOLIYBaHHA Yy 30H1 JliBoOepexHoro Jlicoctemy VYkpainu. 3Bakaioud Ha BHILE
3a3Hau€HE CJiJ KOHCTATyBaTH, LIO0 Cy4YaCHI HAYyKOBl1 JIOCHIUKEHHS MalTh OyTu
CIpsIMOBaHI Ha PO3POOJICHHS HOBUX Ta BIOCKOHAJIICHHS ICHYIOYMX €JIEMEHTIB
TEXHOJIOT1l  BHUPOIIyBaHHS, BHUKOPHUCTAHHS Cy4yaCHHMX 3aco0iB  MeXaHizarlii,
MIHEpaIbHUX JOOpUB, PETYJIATOPIB POCTY W MpemnapaTiB s 3axucty pociuH. Lle
CTaHE 3alOPYKOK 3POCTaHHS HACIHHEBOI MPOJYKTHUBHOCTI Ta TMOJIMIIECHHS SKICHUX
MOKA3HMKIB YPOXkKaro, 30KpeMa ONiitHOCTI HaciHHA [6, 9].

HeoO0xiaHicTh MOCTIHHOTO BJIOCKOHAJICHHS] arpOTEXHIKM COHSIIHUKY 3YMOBJICHA
TaKO)X CHUCTEMHHM BIPOBA/DKEHHSM Yy BUPOOHHUIITBO HOBHUX, OUIBIN JOCKOHATIHX
riopusiB. Ixni Gionoriudi 0COONMBOCTI BUMAraloTh YTOYHEHHS OKPEMHX €JIEMEHTIB
TEXHOJIOT11, 30KpeMa ONTHUMI3allll CUCTEMHU YJI0OPEHHS, 1110 JaCTh 3MOT'Y HIBEJIIOBATH
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HETraTUBHUH BIUIMB a010TMYHMX 1 O10THYHUX YMHHHUKIB Ta MAKCUMAaJIBHO peai3yBaTH
T€HEeTUYHUN MOTEHINaI MPOAYKTUBHOCTI KynbTypH [4, 11].

VYpokaliHICTh Ta BMICT JKUPY B HACiHHI COHSIIHHMKY BapilolOTh y JOCHUTH
IITMPOKOMY Jlialla30H1 Ta 3ajieXkaTh B 0araTb0X YWHHUKIB, 30KpeMa BiJ] PiBHS 1 TUITY
MiHepalibHOro >kuBJeHHsA [3, 10]. Pesymbratu AoCHiKeHb OJiepKaHl B YMOBax
MOJILOBOTO JOCHIAY MPOBEACHOIO B HaBYAJIbHO-IOCHITHOMY rocmogapctBi CHAY
CBIJ4aTh, IO BHECEHHS MIHEPATbHUX MOOPHUB CHPUAIO 30UIBIICHHIO BPOXKANHOCTI
HaciHHS COHSTTHUKY copTy Cymuanun Ha 0,56—0,57 1/Ta. BogHouac MakcMMaJTbHUMA
BMICT )XHPY B HaciHHI KyIbTypH (49,1 %) OyIi0 BiA3HAYECHO 32 YHECEHHS ITi]T COHSTITHUK
90 xr/ra pochopuux MinepanpbHUX H0OpUB. Ciia BiA3HAYMUTH, IO BUIIE 3a3HAYCHUN
BapiaHT y100peHHs 3a0e3neunB 301IbIICHHS BMICTY KHUPY BIIHOCHO KOHTPOJIO Ha 2,2
% [5]. Y nmocnimax A. O. bBytenko [2], BUSIBJI€HO TO3UTUBHY PEAKIIII0 COPTIB 1 T1OpU/IiB
COHSIIHUKY Ha (OH yIOOpEHHs, KUl TmependayaB BUKOPUCTAHHS PEKOMEH]I0BAHO1
s perioHy mo3u N60P60K60. Ix BHeceHHS 3yMOBMIIO iCTOTHE 30iIbIIEHHS
ypOXKalHOCTI Ta BMICTY HUPY B HAciHHI TiOpUJIIB COHSIIHUKY, IOPIBHSHO 3
KoHTpoJieM. Tak y TiOpuaiB coHamHuKy XapkiBcbkuii 49 Ta Ho#t yposkaiiHiCTb
30uIbIIHIIacs BianoBiaHo Ha 14,3 16,1 %, a omiiiHicTs — Ha 0,7 T2 0,6 % (aOCOMOTHUX),
BIJITTOBITHO.

VY nocnminax, skl MPOBEACHO B yMOBaxX MHIBAHA YKpaiHU BHSBJICHO 3BOPOTHIM
BIUIMB PI3HUX PIBHIB yAOOpEHHS Ha (OpPMYBaHHS SKICHUX MOKA3HUKIB HACIHHA
coHsiHUKY. Tak, 3a BHeceHHs1 AoOpuB y mo3ax N30P45 ta N60P90 cnoctepiraiu
3HIDKEHHSI BMICTy odii, BignoBigHo Ha 1,0 Ta 1,7 % Ha Bapianti 6e3 n00puB
(KOHTpOJIB), JIe CepeIHE 3HAUEHHSI IbOT0 MoKa3HuKa aopiBHoBaIo 50,4 %. BogHnouac
aBTOPH IMyOITIKaIl/ BiJI3HAYAIOTh, 1110 3aBJSKU BUILIINA BPOKaWHOCTI HACIHHA, 301p OJIii
Ha (QOHI PI3HHX BapiaHTIB yIOOPEHHS TepeBa)KaB KOHTPOJb, 30KpeMa 3a BHECEHHS
n06puB y 1031 N30P45 na 187 kr/ra, N60P90 — na 245 kr/ra [7, 8, 12].

JocnimkenHs, nmpoBefeHi Ha aociigHomy moni KipoBorpaacbkoro iHCTUTYTY
AIIB, 3acBimumniy, 10 BHECEHHS MiHepaidbHUX 100puB y 1031 N40P40K40 crpusiio
3pOCTaHHIO YPOXKAWHOCTI COHAIIHUKY B cepeanbomy Ha 0,21 1/ra (a6o 8,0 %). Ilpu
IIbOMY OJIIMHICTh HACIHHS 3aiMIIaiacs cTadinpHOI0 — Ha piBHI 50,2 % [1].

VY Hamux AOCHIIPKEHHSIX BHECEHHS PI3HUX J103 JTOOPUB BUSBWIO CrieU(IUHMIA
XapakTep BIUIMBY Ha OJIMAHICTh HACIHHS TIOpUIIB COHAIIHUKY. Bylo BCTaHOBJIEHO
3BOPOTHY KOPENSAIIAHY 3aJI€XKHICTh, 3T1IHO KO 3pOCTaHHS YPOXKAWHOCTI MiJ JIE€I0
TOOpUB CYINPOBOKYBAIOCS 3HMKEHHSIM BMICTY OJIii B CiM’siHKax. BiamosiaHo, yci
ribpuy, 1110 BUBYAIU, (OPMYBaId MaKCUMaJIbHI MOKA3HUKHU OJIHHOCTI Ha (oHI O6e3
n00puB.

JlocmipKeHHsT CBIIUaTh, IO 3aCTOCYBaHHS MiHIMalbHOI 103U A00puB N30P40
CIOPUYMHWIO 3HWKEHHS BMICTY JKMPY B HACIHHI COHSIIHHMKY IMOJO KOHTPOJIO Y
riopuaiB Opeoir, Kager Ta Jlpaits — BignoBigHo Ha 0,94, 0,52 Tta 0,71 %. Ilogansime
MIIBUILEHHS PIBHA MIHEPAIHHOTO JKUBIEHHS CYMPOBOKYBAJIOCS aHAIOTTYHOIO
TEHJICHITI€I0, TIPUUOMY BIIXWJICHHS! TIOPIBHSHO 3 MIHIMAJIBHOIO JT030I0 3aJIUIIATHCS
MPaKTUYHO HeicTOTHUMU. JlomaBaHHA Kaiilo 10 a30THO-(hochopHOi cymimni He
BUSIBUJIO ICTOTHOTO BIUIMBY HA HAKOMWYEHHS JKUPY B CIM SHKAX, 3aJIUIIAI0YH
MOKA3HUK Ha PIBHI IHIIKX BapiaHTIB yI0OpEHHS.
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AHaJli3 BUXOJy OJIii 3 OJMHHUII TUIOII CBIIYUTH MPO MPSIMY 3aJICKHICTh 1OTO
MOKa3HWKa BiJI HACIHHEBOI MPOJYKTHUBHOCTI KyJbTypH. L[iIKOM 3aKOHOMIpHO, IO
MaKCHUMaJIbHHUI 301p ouii OyJio BiJI3HAYEHO HA BapiaHTaxX JOCHIAY, sIKI BUPI3HSIUCS
HaWBUIIMM PIBHEM yPOXKAWHOCTI COHSIIIIHUKY, OCKUIBKH caMe BPOXKalHICTh HACIHHS €
KJIIOYOBHM BH3HAYAIBHUM YHHHHUKOM I/ 9ac PO3paxyHKy MiJICYMKOBOTO BHUXOIY
KUPY 3 OJUHUII TUIOII.

3acTocyBaHHS MiHEpATbHUX JOOPHUB CIPHUSIO 3POCTAHHIO BAJOBOTO 300py OJIii
yCiX TriOpuiB COHSAIIHHMKY, 10 BUBYaNIM. Tak, y riopuma Opeon 1ell moka3zHUK
301nbImBest Ha 10,7-168 %, y riopuna Kager — na 14,3-17,5 %, a y ribpuna JlpaiiB —
Ha 8,9-14,5 %, mopiBHAHO 3 KOoHTpoJieM (6e3 moOpuB). Bapro 3a3HaumTh, 110
Hallkpallle Ha OINTUMI3allil0 pIBHA JKUBJCHHS pearyBaB riopua Kaxper, skuii
3a0e31eurB HAaWBUINUKA BITHOCHUM MIPUPICT BUXOY OJIii 3 OJTMHMIII TUTOIII].

OTxe, 3aCTOCYBaHHA MIHEPAIbHUX JOOPHUB CIPHUSIO 3HIKEHHIO OJIMHOCTI
HACIHHS COHSIIHUKY, BOAHOYAC 3a0€3MeUyoUuH MiJIBUIICHHS BUXOY OJii 3 OJUHUIIL
IUIONI  3aBASKH 30UIBIICHHIO BpokaiiHOCTI. HaiBuiow eQpeKTUBHICTIO 00
onTHUMI3allii piBHS KUBJICHHS 32 BUXOJIOM OJIii xapakTepusyBaBcs riopua Kazer.
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TEXHOJIOT'TYHI ACIIEKTH BUPOIYBAHHS HYTY 3BUUAMHOI'O

HyT 3BuYailHuil € OJHI€I0 3 NEPCHEKTUBHHUX 3€PHOOO0OOBHX KYJIbTYp IS
CLIBCHKOTOCTIOAPCHKOTO BUPOOHMIITBA YKpaiHU. 3HAYEHHS KYJIbTYpU 3yMOBIICHE
BHUCOKOIO MOCYXOCTINKICTIO, TOKUBHOIO IIIHHICTIO HACIHHSA Ta CTA0LJILHUM MTOMTUTOM Ha
CBITOBOMY PHUHKY. KynbTypa HyTy 3/aTHa YCIIIIHO BHPOIIYBATHCS B pErioHax i3
MOCYIJIMBUM KJIIMAaTOM, OCKIIbKM €(EKTUBHO BHUKOPUCTOBYE 3alacH TIPYHTOBOI
BOJIOTH Ta I00Ope aJanTy€eTbCs 10 YMOB HEJOCTATHHOTO 3BOJIOKEHHS

PiBeHb yposkaifHOCTI HYTY BU3HAYAETHCS B3AEMO/IIE€I0 TEHETUYHHUX BJIACTUBOCTEM
COpPTy, TMOTOJIHUX YMOB Ta TEXHOJIOTIYHHMX TPUHAOMIB BHUPOIIYBaHHS. Peamizaris
MNOTEHUIWHOT MNPOAYKTHUBHOCTI KYJBTYPH MOXJIMBAa 32 YMOBH OINTHMAJIbHOTO
MOETHAHHS O10JIOTIYHUX OCOOJIMBOCTEH COPTY 3 BIAMOBIIHOKO arpOTEXHOJIOTIEI0 Ta
CIOPUATIMBUMU YMOBaMHU HaBKOJMIIHBOTO cepenoBumia. [lpu BHcOkOMy piBHI
MOCYXOCTIHKOCTI KYyJIbTypa HYTY HOTpeOy€e IOCTaTHHOIO BOJIOro3a0e3leyueHHs Y
KPETUYH1 MEePi0Ju POCTY Ta PO3BUTKY [2, 6].

BaxxnuBUM €eMEHTOM TEXHOJIOTIT BUPOIYBAaHHS HYTY € NpaBUJIbHUN MiA0Ip
nomnepeHruKa Ta AOTPUMAHHS CIBO3MIHU. PoO3MIlIEHHS KyJIbTYpU MICHIS 3€pPHOBHX
KOJOCOBUX CIIpHUSi€ TMOKPALIEHHIO (DITOCAHITAPHOIO CTaHy IOJIsA, 3HUXKYE PHU3BHUK
HAKOMMYECHHS crieludiuHuX 30y AHUKIB XBOPOO Ta CTBOPIOE CIPUSITIIUBI MEPETYMOBU
11t GOpMYBaHHS BUCOKOI BpOxKalHOCT1. OOpOoOITOK IpyHTY HEOOX1AHO CIPSIMOBYBATH
HAa HAKONWYEHHS, a TaKoXX 30€epeKEHHs BOJIOTH, MOJIMIICHHS arpodi3nyHux
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BJIACTUBOCTEN TPYHTY Ta CTBOPEHHS ONTUMAJILHUX YMOB HJii POCTY U PO3BUTKY
KOpPEHEBOI cuctemH [3].

BaxxnuBe miciie y BUpOOHUIITBI HYTY 3aiiMatOTh COPTOBI pecypcu. Bukopucranus
COpTIB HYTY, aJallTUBHUX JI0 KOHKPETHUX TPYHTOBO-KIIMAaTUYHUX YMOB € OJHHM 3
dakTopiB popMyBaHHS BpokaiftHOTO noTeHmiany. [1i1 gac nepxaBHoi KBamidikaIiiHoi
EKCIIEPTU3U COPTIB HYTY Ha MPUIATHICTb 0 TMOIIMPEHHS B YKpaiHi MPOBOISATH
OLIIHIOBAaHHS TOCTIOAAPCHKO-IIIHHUX BiacTUBOCTEH. CTIMKICTh COPTIB MO OIOTUYHHUX
(dakTOopiB BHM3HAUAIOTh 3a pIBHEM iX YpakeHHS OCHOBHHMH XBOpoOamHu Ta
MOIIKOKeHHSA MKiTHUKaMH. Cepesi COPTIB HyTy 3BUYAHOTO, 1110 BUKOPUCTOBYIOTHCS
B YKpaiHi, MoxHa BUIiIuTH bymkak, Benra, €Ba, 3exasirt, 3omiak, Kipa, Kosepor,
Jlapa, OBen, OkTaBiyc, Oauceii Ta Tpiymo [5].

3HauHUN BIUIMB Ha (POPMYBaHHS MPOJYKTUBHOCTI Ma€ 1HOKYJISIliS HACIHHS.
[IpoBeneHHs 1HOKYJISIIT CIIpUsie aKTUBI3aAIli CUMOIOTHUYHOT a30Tdikcallli, mokpamrye
3a0€e3MeUYeHHs] POCIAMH a30TOM, CTUMYJIO€ (OpPMYyBaHHS KOPEHEBOiI CHCTEMHU Ta
HNO3UTHBHO BIUIMBAa€ Ha PICT 1 PO3BUTOK KYJIbTYpH. 3a CYYaCHHUX TEXHOJIOTIN
BUPOLIYBAHHS HYTY I1HOKYJISLIIO AOUIIBHO PO3IVISIIATH SIK Ba)JIMBUM E€IEMEHT
O1oJoT13a111i AKUBJICHHS POCIIUH.

Ctpoku ciBOM 0e3Mocepe/IHbO TOB’si3aHI 3 €(PEKTUBHICTIO BUKOPUCTAHHS
IPYHTOBUX 3aIaciB BOAU Ta (POPMYBAHHSIM JPYKHHUX 1 PIBHOMIPHUX CXOJIB. PaHHA
ciBOa J103BOJISIE POCTMHAM ONTHUMAIBHO BUKOPUCTATH BOJIOTY, HAKOITUYEHY B TPYHTI B
3UMOBHMI TEpioJ, a TaKoX crpusie (HOpMyBaHHIO 100pe PO3BHMHEHOI KOPEHEBOI
CUCTEMH.

HecBoeuacHe nmpoBeeHHs c1BOM, 0COOIMBO B Mi3HI CTPOKU, HETATUBHO BILIMBAE
Ha TPOJAYKTUBHICTh Y€pe3 BHCYUIYBaHHS BEpPXHIX IMIApIB TPYHTY Ta MIABUILEHY
TEeMIIepaTypy MOBITPS B KPUTHYHI MEPIOIA POCTY.

[Toxa3HUKM HOPMH BHCIBY Ta T'yCTOTH CTOSIHHS POCJIMH BHU3HAa4yalOTh PIBEHb
KOHKYPEHIIIT M’k pOCJIMHAMHM 3a BOJIY, CBITJIO Ta €JIEMEHTH MIHEPAJIIBHOTO *KUBJICHHS,
a Takok 0e3MocepeIHbO BIUIMBAIOTH HAa (DOPMYBAHHS CTPYKTYpPU BPOKAIO.

HanMmipHe 3arymieHHs MOCIBIB MOCHIIOE KOHKYPEHIIIO, M0 MOXE 3yMOBHUTH
3HIDKCHHSI 1HAMBIAYaIbHOT MPOAYKTUBHOCTI POCIIHMH, 30KpeMa 3MEHIIIEHHS KUTbKOCTI
6001B. ['ycToTa CTOSIHHS POCIIMH MMOBUHHA BIAMOBIAATH O10JIOTTYHUM OCOOJIMBOCTSIM
COpPTY Ta KOHKPETHUM YMOBAM BUPOIYBaHHA [4].

MinepanbHe KHBJICHHS TaKOX € Ba)XJIMBOIO CKJIAJOBOKO (OpMyBaHHS
NPOAYKTUBHOCTI HYTY.

OcobOmuBe 3HaueHHs MatoTh (ochop 1 kamii. Docdop cropusie pPo3BUTKY
KOPEHEBOI CHUCTeMH, Ta (POPMyBaHHIO TIeHepaTUBHUX opradiB. Kamiii, miaBuurye
CTIMKICTh J10 TIOCYXM Ta chpusie (GOpMyBaHHIO SAKICHOrO HaciHHA. [lo3uTuBHO
BILJTUBAIOTH Ha ()1310JI0TIYHUHN CTaH POCIMH MIKPOETIEMEHTH, 30KpeMa, MoJIi0IeH 1 60p.

BaxxnmnBoro yMoBOwO peanizailii MOTEHLIaTy KYJIbTYPH € CBO€YACHUN 3aXUCT
MOCIBIB Bij Oyp sHIB, XBOPOO 1 ITKITHUKIB.

Oco6mmBoi yBaru nmotpedye KOHTPOJb Oyp’siHIB HA MOYATKOBUX €Tarax BereTaitii,
KOJM POCIMHHM HYTY BIJPI3HSIOTHCA MOBUIBHUMHU TEMIIAMH POCTY 1 HE MOXYTh
e(eKTUBHO KOHKYpYBaTu 3 Oyp’ssHaMu. 3HAYHOI IIKOJM MOCIBaM MOXYTh 3aBIaBaTh
XBOpOOH, 30KpeMa aCKOXiTO3 1 KOPEHEB1 THUIIL, @ TAKOK Pi13H1 BUAM LIKITHUKIB.
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30upaHHsi BpOXKAal € 3aBEPIIATBHOI0 CTAI€I0 TEXHOJIOTTYHOIO MPOIIECY.
HecBoeuacHe 30upaHHs HYTY MOXE CIPUYMHUTH BTPATU HACIHHS Ta MOTIPIIEHHS HOTO
BJIACTUBOCTEH, HABITh, 3 YpaXyBaHHSAM BIJIHOCHOI CTIMKOCTI HYTYy JIO0 PO3TPICKyBaHHS
600i1B. [Tpu piBHOMIpHOMY J103piBaHHI MTOCIBIB JOIIIBHUM € MIPsIME KOMOAHHYBaHHS y
da31i moBHOi cturiocti. IlpaBunbHMii BHOIp CTPOKIB 30MpaHHSA, BIJAMOBIIHE
peryiioBaHHS KOMOailHa Ta HaJlexKHe NPOBE/ICHHSA micasI30MpambHOT I[OpOGKI/I
COPUAIOTh 3MEHILIEHHIO MEXaHIYHUX BTpaT 1 3a0e3MeueHHI0 BHUCOKOi SKOCTI
OoTpUMaHOTo 3epHa [1].

Taxum unHOM, hOpMyBaHHS BUCOKOI Ta CTAOUTEHOT BPOKAHHOCTI HYTY 3aJICKHUTh
BiJl KOMIUIEKCHOTO 3aCTOCYBaHHS B3a€MOTIOB I3aHUX TEXHOJIOTIYHUX 3ax0/iB. Bubip
COpPTY, AOTPUMAaHHS CIBO3MIHH, palllOHaJbHUI OOpOOITOK TPYHTY, HPOBEICHHS
THOKYJISIIIIT, ONITUMI3AIlisl CTPOKIB 1 HOPM BHCIBY KYJbTYpH, 30a1aHCOBAHE YKUBIICHHS
Ta €(QEKTUBHHUI 3aXMCT MOCIBIB CTBOPIOIOTH YMOBHU I peajizaiii reHEeTUYHOIrOo
MOTEHITIATY HYTY.

TexHosOr1I0 BUPOINYBaHHS HYTY HEOOXIAHO aJanTyBaTH BIAMOBIIHO O
KOHKPETHHUX TPYHTOBO-KIIIMATUYHUX YMOB, OCOOJMBO 3 YpaxXyBaHHSM pIBHA
BOJIOT03a0€3IIEYEHHs Ta TEMIIEPATYPHOIO PEXUMY, 110 Mae OcOOJIMBE 3HAUEHHS 3a
YMOB 3MIHH KJIIMaTYy.
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JOCJII)KEHHS COPTIB COI 3A PIBHEM ITPOSIBY LIIHHUX
I'OCITOJAPCBKUX O3HAK

Cos € opmHiel0 3  HaWBKIMBIMIUX  3€pHOOOOOBUX  KYJIbTYp, IO
3YMOBJICHO YHIKQJIBHUM TO€JIHAHHSIM BMICTY OlKa i OJii, a TaKOX 3JaTHICTIO JO
6iosoriunoi ¢ikcarlii atmMocdepHoro azotry. B ymoBax cydacHOro BUPOOHHUIITBA
BAXKJIMBOT'O 3HAUYCHHS HAOyBae 1001p COPTIB, 3JaTHUX 3a0e3MeUyBaTH BUCOKUM PIBEHb
YPOKaMHOCTI Ta CTaOUIBHO peai30BYBAaTH CBIM T€HETHUYHUI MOTEHIA MPU 3MiHI
MOTOJTHO-KJTIMAaTHYHUX YMOB [2, 4].

JlepKaBHUM peeCcTp COPTIB POCINH, MPUAATHUX 0 HOIIUPEHHS B YKpaiHi B 2026
poii HapaxoBye 268 coptiB coi [1]. ¥ 2013 pori KiabKicTh cOpTiB coi B Peectpi
crtaHoBwia 125, a B 2024 pori 1eit noka3Huk cranoBuB 340. O1iHIOBaHHS MOKa3HUKIB
TOCIIOAAPChKOI MPUATHOCTI COPTIB 3A1MCHIOBAINM Ha OCHOBI JaHMX, IO MICTSATHCS B
OdimiitHux omucax copTiB pocnuH aisg ymoB Jlicocreny Ykpainu [5].

Cepen  numsIXiB  MIABUINEHHA  BPOKAWHOCTI  COi €  BIPOBAKECHHSA
BHUCOKOITPOTYKTUBHHUX COPTIB, CTIMKUX J10 XBOPOO.

CTBOpeHHS CTIMKHX 70 XBOPOO COPTIB COi € BAKJIMBUM €JIEMEHTOM 1IHTETPOBAHOI
CUCTEMH 3aXUCTYy POCIIHUH.

CTiliKiCTh POCIMH J0 YpaKEHHS XBOpOOaMHM BH3HAYAETHCS B3AEMO/IIEIO
TEHETUYHUX OCOOJMBOCTEH COPTY Ta MOTOAHO-KIIMATUYHUX YMOB, 5Kl (DOPMYIOThCS
I1]1 Yac BEreTalliitHOTO Tepiofy.

TemmnepatypHuii pexxuM, KUIbKICTh OIa/I1B, BOJIOTICTh MOBITPS Ta 1HII a010THYHI
(akTOpH 3HAYHO BIUIMBAIOThH HA CTIHKICTh COPTIB COI /10 30y THUKIB XBOPOO [6].

3a pe3yJbTaTamMu aHalizy AaHuX J[epaBHOTO peecTpy COPTIB POCIUH YKpaiHu
BUJIIJIEHO COPTH COi, 1[0 XapaKTEPU3YBAIMCA KOMIUIEKCHOIO CTIMKICTIO 10 y3apiosy,
aCKOXITO3y, IEPOHOCTIOpPO3y, OakTepiody Ta CENTopio3y, 3 BHUCOKUM pPiBHEM

YPOXKaWHOCTI.
Bonu ¢opmytoTs yposkaiinicts Bif 3,5 1/ra y copty @pine 1o 4,38 1/ra 'y copTy
Axinea. Bunmineni  coptu  coi 3 KOMIUIGKCHOK  CTIMKICTIO IO

xBOopoO popMyBanu yposkaiHicTe Ha piBHiI 3,51 T/ra — copt Kinrcron; mo 3,52 t/ra
coptu Jlicka, Kombinarop; 3,58 1/ra copt Cmapar; 3,63 1/ra copt EC Konekrop; 3,64
t/ra — A®K Temmo; 3,65 1/ra — Craitn 07)K22; 3,66 1/ra — Ctine 11H20; 3,68 1/ra
coptu Atpaktop Ta Kobyxko; 3,69 1/ra coptu Abaka ta ADK Cripin; 3,73 1/ra — PXKT
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Caremis; 3,75 1/ra — EC Bisurop; 3,77 1/ra — PXXT Caky3a; 3,79 1/ra — Caccekc; 3,82
t/ra — PXKT Cansca; 3,84 1/ra — AnbBecra; 3,87 1/ra — OALl Kenni; 3,91 t/ra — OAIL]
AtTika; 3,93 1/ra — Anicis; 3,96 1/ra — EC Komnertitop; 3,97 1/ra — JlakoTa. PiBeHb
ypoxaitHocTi Ounbine 4 1/ra 'y coptiB coi: Kpicrian — 4,02 1/ra, Caxapa — 4,05 1/ra,
IToxaxontac — 4,08 1/ra.

OpHuM 13 OCHOBHUX KPHUTEPIiB OIIHIOBAHHS SKOCT1 HACiHHS COT1 € BMICT OijKa.
Cepen mochipKyBaHHX COPTIB COi, sIKI XapaKTEPU3YIOThCS KOMIUIEKCHOIO CTIMKICTIO
710 XBOPOO, 3a TOKa3HMKOM BMICTY O1JIKa criocTepiransacs 3HadHa BapiaObeIbHICTh.

HaviBummii piBenp Oinka y copty coi Jlicka — 44,6%. Jlo rpynu copTiB i3
MOKa3HUKOM BMicTy Oinka Bim 42,0 no 43,2% yeiimn Kombinarop (43,2%), OALL
Arttika (42,1%) Ta PXT Caky3a (42,0%). Bmict 6inka nHa piBaHi 41,0-41,8%
BCTaHOBJIEHO Yy copTiB Abaka (41,8%), PXKT Cansca (41,6%), EC Komnetitop 1 PXKT
Carenis (o 41,5%), a Takox Axinea (41,4%).

o rpynu 3 mokaznukamu Big 40,0 o 40,4% nanexanu Anbecta, ADK Crpin,
Caccexc ta OAILL Kenni (40,3%), EC Bizutop 1 Kinrcton (1o 40,2%), Craiin 07)K22
(40,1%), Amnicist Ta AtpakTop (1o 40,0%). [Tokazuuku BmicTy 611ka Big 39,1 10 39,9%
Bi3HaueHo y coptiB EC Konekrop (39,9%), Caxapa (39,7%), [lokaxonTtac 1 Cmapara
(10 39,6%), A®K Temmno Ta Jlakota (o 39,3%), Kobyxko (39,1%).

Haitnmwxunit BMIicT Oinka cepen aociimkyBaHux copTiB y Kpictian (38,5%),
Crine 11H20 (37,3%) ta ®pine (37,2%). P13Hu1sg Mi>k MaKCUMaJIbHUM 1 MIHIMaJIbHUM
3HaYEHHSMH BMICTY Oika 7,4%.

BwmicT onii BapitoBaB B Mexax Bin 22,6% y copty coi ®pine no 18,5% y copty
EC Komneritop. 3HauHMII CETMEHT COPTIB COi BiJI3HAYABCS MOKa3HUKOM BMICTY OJIIi
Ha piBHI 20,6% y coptiB Craitn 07)K22, ADK Cunpin, OAL] Attika, PXKT Cansca,
PXT Cakys3a.

BaxxnuBuMHu 03HaKaMu TEXHOJOTIYHOCTI KYJIbTYpU COI € TakKi MOKAa3HUKHU SIK
CTIWKICTB /10 OOCHUITAaHHS HACIHHS 1 BUJIATaHHS POCIIHH.

VY BUIIIEHUX COPTIB COi, IO XapaKTEPHU3YIOTHCS KOMIUIEKCHOIO CTIMKICTIO IO
XBOPOO 1 BUCOKMM pPIBHEM YPOXKaMHOCTI MOKA3HUK CTIHKOCTI 0 OOCHUITaHHS HACIHHS
3HaxoauBcs Ha piBHI 9 6amiB. Y coptiB coi OALL Kenni, EC Bisutop, Abaka, Craitn
077K22 moka3HUK CTIHKOCTI 10 OOCUIIaHHS CTAaHOBUB Ha piBHI 8 OaiiB. 3a CTIMKICTIO
POCIIMH IO BUISITAHHS COPTH COi B1JIPI3HSUIUACS.

CriiikicTs 10 BUisranss 8 6amiB BigzHaueHo y coptTiB OAILL Atrika, PXKT Cainbca,
Caccekc, PXXT Cakysa, PXKT Carenisi, EC Konektop ta Craita 072K22. CTilikicTh 10
BUJsiTaHHS Ha piBHI 7 OamiBy copTiB Kpicrian ta [lakota, y copry AO®K
CripiH 1ei nmoka3HUK CTAaHOBUB 6 OalliB.

[TocyXoCTIMKICTh € OAHIEI0 3 TOJIOBHMX aJalTUBHUX BJIACTUBOCTEH coi. 3a
naHuMu  Jlep>kaBHOTO ~ PEECTpY  COPTIB  POCHHH, PIBEHb IMOCYXOCTIMKOCTI
3apEeECTPOBAHUX COPTIB COi Bapitoe Bia 5 10 9 Gamis.

HaiiBummii mMoka3HUK CTIMKOCTI JI0 TOCYXH Ha piBHI 9 OamiB Big3HAYCHO Y
copriB: Abaka, Amicig, ADK Cmpin, A®K Temmo, ADK decr, Axinea, ['eba,
I'ymynka, Jlakora, JIM Eactina, IX 530, IX 618, EC Bizurop, EC Komneritop,
Kasnrapi, Ko6yko, Kpicrian, Jlicka, OAILl Anemonn, OAIl Atrika, OAIl JlyHkens,
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OAIl Kampan, OALL Kenni, [lepauna, [Tucanka, [TP2203, PXKT Caky3za, PXKT Cainbca,
PiBepron, Canpaiiz, Caccekc, Caxapa, Ctaitn 02H23, Craitn 06H02, ®pine.

Buxopuctanss y BUpOOHHUIITBI TOCYXOCTIMKUX COPTIB COi 3MEHILIUTh HETaTUBHUMA
BIJIUB YMOB HEJOCTATHHOT'O 3BOJIOKEHHSA Ta 3a0e3medyuTh cTabiabHe (PopMyBaHHS
ypOKaHOCT1 KYJIbTYpH.

[ToeqHaHHS BUCOKOT MPOAYKTHBHOCTI COPTY Ta 3/IaTHOCTI BUTPUMYBATH Ie(IiITUT
BOJIOTH CHpUSA€ TMiJBUIIECHHIO YpPOXXaMHOCTI Ta EKOHOMIYHOI e(eKTUBHOCTI
BUPOILTYBaHHS KyJIbTypH [3].

[Tlim gac BUOOpPY cOpTy cOi HEOOXiHO BPaxOBYBAaTH BIAMOBIAHICTH MOTO
aJanTUBHUX BIJIACTUBOCTEH TPYHTOBO-KIIIMATHYHUM YMOBaM KOHKPETHOI 30HH
BHUPOIITYBaHHS.

Takum 4YMHOM, CydacHHM COpPTOBUM CKJIaa KyJbTYpH COI € JIOCTaTHBO
PI3HOMAHITHHM 1 JI03BOJISIE 31MCHIOBATH IIJICCIIPSIMOBAHUH T001p TEHOTHIIB, 3/TATHUX
MOEJIHYBAaTH BHUCOKUM pIBEHb MPOAYKTHUBHOCTI 3 aJalTHBHICTIO JI0 YMOB
BUPOIIYBaHHS.
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SHORTAGE

The rise in population growth, the worsening of climate change, and
environmental degradation have exacerbated the problems facing the global food
system. According to projections, the world’s population will reach 10 billion people
over the next 25 years, which will require an increase in food production of
approximately 70% [1]. The intensive use of arable land to provide feed for livestock
Is @ major destructive factor for the biosphere. These activities lead to the destruction
of natural ecosystems, a decline in biodiversity, soil erosion, pollution of the
hydrosphere, and the degradation of pastures due to overgrazing, which ultimately
contributes to desertification and global climate change. Currently, the meat industry
accounts for about 14.5% of all anthropogenic greenhouse gas emissions. Although
livestock farming accounts for about 77% of the world’s total agricultural land, it
provides only 18% of overall human caloric needs and 37% of nutritional protein
needs. In this context, the transition to plant-based protein sources is seen as a key
strategy for achieving sustainable development goals and ensuring food security [1,2].

Protein is a fundamental macronutrient that ensures the structural integrity and
functioning of all cellular systems in the human body. This component is critical for
growth and biosynthesis in a youthful human body. Proteins perform the function of
selective membrane transport and also act as catalysts for key metabolic and chemical
reactions.

Peptides formed during the digestion of dietary proteins in the gastrointestinal
tract are capable of regulating the secretory and transport functions of the digestive
system and modulating nutrient absorption. In addition, amino acids derived from
proteins serve as precursors in the synthesis of many hormones and neurotransmitters,
including thyroxine, triiodothyronine, adrenaline, noradrenaline, histamine, and
serotonin. A chronic protein deficiency in the diet leads to sarcopenia (loss of muscle
mass), decreased physical strength, and destructive changes in the epidermis and hair
[3]. Animal-based proteins play a significant role in the protein sources consumed by
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the population. However, as scientific studies have shown, consuming large amounts
of meat leads to obesity, overweight, and cardiovascular disorders. On the other hand,
hidden hunger, caused by a lack of micronutrients in the daily diet, is a root cause of
many health problems, including stunted growth, low weight, and cognitive
Impairments.

One of the components that can ensure a healthy diet for the populations of both
developed and developing countries is highly nutritious plant-based products made
from legume seeds [4]. Legumes are one of the largest groups of seed plants,
comprising about 600 tribes and 13,000 species. Nearly 60 of these, including
soybeans, chickpeas, lentils, mung beans, and lupins, have been domesticated by
humans.

These crops have been part of the human diet for thousands of years, and in
traditional medicine, they are valued for their universal healing properties. The edible
part is the pod, which is consumed whole or in part, depending on the species and
degree of ripeness [5].

Legumes have high nutritional value, serving as a complete source of high-quality
protein with a well-balanced amino acid profile. In particular, soy and pea protein
isolates exhibit amino acid digestibility coefficients of 1.0 and 0.89, respectively,
which, in terms of biological value, practically place them on par with animal-derived
proteins—egg albumin and milk casein. For other representatives of this taxon, this
indicator ranges from 0.5 to 0.7 [6].

Biologically active compounds in legumes (enzyme inhibitors, lectins,
phytoestrogens, oligosaccharides, saponins, and phenolic compounds) are
characterized Dby antithrombotic, antioxidant, opioid-like activity, exert
cytomodulatory or immunomodulatory effects, and help improve mineral
absorption/bioavailability. They have a positive effect on energy balance, blood
glucose and lipid levels, blood pressure, and peristalsis. Pharmaceuticals made from
legume-based raw materials are widely used in the prevention and treatment of
cardiovascular diseases, diabetes, cancer, and obesity [7].

Proteins with an optimal amino acid composition and high biological value are of
significant scientific and practical interest.

The wide range of possibilities for integrating them into food systems stems from
their distinct technological properties, including solubility, hydrophilicity, and
lipophilicity, as well as their foaming ability. Given the limited environmental and
production sustainability of the meat industry, there is a growing global trend toward
replacing traditional meat products with plant-based alternatives.

The primary raw material for their production is plant protein, primarily legume
isolates and concentrates, due to their affordability and high processability. At the same
time, there has been dynamic growth in consumer demand for alternative dairy
products. Although they currently fall short of traditional dairy ingredients in terms of
nutritional composition, their key advantage resides in their hypoallergenic
properties—the absence of lactose, cholesterol, and casein [8]. Legume shoots
(particularly soybeans, alfalfa, and mung beans) are of particular scientific and
practical value and are increasingly classified as functional foods.
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They are rich in amino acids, fiber, essential trace elements (copper, manganese,
selenium), vitamins C and E, as well as a wide range of phenolic compounds and
flavonoids, including quercetin, rutin, daidzein, and genistein. Given their rich
nutritional profile, leading organizations in the field recommend incorporating legumes
into the daily diet. In particular, the FAO highlights their significant role in supporting
human health and preserving the planet’s ecosystems. It has been proven that including
as little as 50 g of legumes in one’s daily diet helps reduce the overall risk of mortality
[6].

Thus, systematic support for the production and promotion of the consumption of
legumes is a strategic step toward achieving sustainable development goals and
safeguarding the health of future generations.
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OCOBJIMBOCTI CYYHACHHUX METOAIB BOPOTBBMU 13
HIKITHUKAMMU PIITAKY

Pinmak (Brassica napus L.) HanexuTh 10 KyJbTyp, (ITOCAHITApHUI CTaH SKUX
3HAYHOI0O MIPOI0 BHM3HAYAETHCS AKTUBHICTIO KOMIUIEKCY CHEI[lali30BaHuX 1
OararoigHux ¢itodariB. YNpoAOBXK Bereraiii IMOCIBU MOXYTh IONIKOKYBaTU
XpECTOIBITI OJIIIKKA, PIMAKOBUM KBITKOIJ, NPUXOBAHOXOOOTHUKH, KAITyCTSIHUN
CTPYYKOBUI KOMApuK, TOMEIUIll, JUCTOTPU3Yydl JIYCKOKPWJI Ta IHIIl BHJIU.
TpanuuiiiHe cTpUMyBaHHS iX YHCEIBHOCTI TEPEBAKHO CIIUPAETHCS HA 1HCEKTHIIUIHI
00poOKH, OHAK TOCUIIEHHS BUMOT JI0 €KOJIOTTYHOI O€3MeKH arpoBUPOOHULITBA, PU3UK
dbopMyBaHHS PE3UCTEHTHUX MOMYJIALIN Ta HEOOX1AHICTh 30€pEKEHHS 3alUII0OBaYIB 1
eHTOMO(ariB akTyaai3yloTh MOIIYK O10JOTTYHO OPIEHTOBAHUX E€JIEMEHTIB 3aXHCTY. Y
Cy4YacHIM CUCTEMI THTErPOBAHOIO 3aXUCTy O10JIOTTYHUIA METOJ AOLUUIBHO PO3IJISIIATU
HE K MOBHY MEXaHIYHYy 3aMIHy XIMIYHHMX 3aco0iB, a K KOMIUIEKC MPUHOMIB, IO
BUKOPUCTOBYE IPUPOIHI PETYIATOPHI MEXaHi3MHu arpoiieHo3sy [1-3].

OmHuM 13 TEPCTIEKTUBHUX HAMPSMIB € 3aCTOCYBAaHHS EHTOMOMATOTCHHUX
MikpoopraHi3miB. Jlo HalOLIBII JOCTIKEHUX arcHTIB HajaexaTh Oakrtepii Bacillus
thuringiensis, a Ttaxox rpu6bu Beauveria bassiana i Metarhizium spp. Ix nis
IMPUHITAIIOBO BiIPI3HIETHCS B OIBIIOCTI CHHTETUYHUX 1HCEKTHUIINIIB: OaKTepiaibH1
npernapatyd peani3yloTh TOKCUYHUN e(EeKT MICis MOTPAIUISTHHS B OpPTraHi3M 4yTJIUBO1
KOMaxH, TOJI SIK CHOPU €HTOMOMATOTeHHUX TPUOIB 37aTHI 1H(IKYBATH TOCHOAAPS
yepe3 MOKpuBH. Lle cTBOpIOE MOXKIHMBICTH BKIIIOYATH MIKPOOHI 3ac00M 70 TIpOrpam
PEryJIIOBaHHS YMCEIBHOCTI OKPEMUX IPYII MIKIAHUKIB 13 MEHIIUM HABAHTAKEHHSM Ha
KOpUCHY eHTOMO(ayHy. BoiHOYac pe3ylbTaTUBHICTh TAKUX MPENapaTiB 3aJICKUTh B
BUIy Ta BIKYy (itodara, TemrepaTrypu, BOJIOTOCTI, 1HCOJAILII, CIOCO0y BHECEHHS 1
CYMICHOCTI 3 1HIITUMHU €JIEeMEHTaMH1 TeXHOJIor1i [3, 4].

JI71st mOCiBIB pinaky OCOOJMBUIA IHTEPEC CTAHOBIIATH O10JIOT1YHI ar€HTH MPOTH
XPECTOLBITUX OJIIIOK. Y CydacHUX OIJIAJax cepell MOTEHUIMHUX 3ac001B KOHTPOJIIO
KaIyCTsIHOI ¢Te0JIoBO1 OJiky po3risaaroTh B. bassiana, Metarhizium anisopliae,
eHTOMOMaToreHHi Hemaromu Steinernema feltiae ta S. carpocapsae, a Takox
MapasuToifiB 1 Xmxkux TypyHiB [2]. [IpakTuyHe 3HAYEHHS [IHOTO HAMPSMY TOJISTAE Yy
MOXJIMBOCTI BIIMBATH Ha PI3HI CTajil PO3BUTKY IIKigHUKA. [IpoTre mosiboBa
e(eKTUBHICTh 610areHTIB MOKe OyTHU MIHJIUBOIO, TOMY PIIIIEHHS MIPO 1X BUKOPUCTAHHS
MOBUHHO TPYHTYBaTUCS Ha (PITOCAHITAPHOMY MOHITOPHUHTY, MPOTHO31 PO3BUTKY
MOMyJIsAIii Ta BpaxyBaHHI MOTOAHUX YMOB. [lonbOBI AOCTIKEHHS, y3arajdbHEHI
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Ortega-Ramos Ta cmiBagt. (2022), mokasanu 3HMKEeHHs yrcenbHocTi P. chrysocephala
miciist 3actocyBanHs S. feltiae va 73 % y Benukiii bpuranii Ta Ha 60 % y [lBemii [4]

He MeHII BaXXJIMBUM CKIIQJHUKOM OlOJIOTIYHOTO 3aXHCTy € 30epeKeHHS
OPUPOAHOTO KOMIUIEKCY eHToMoariB. PimakoBuit arpoiieHo3 Gopmye cepenoBuiie
ICHYBaHHSI ISl YMCIICHHUX Napa3sUTUYHUX MEPETUHYACTOKPHUIIUX, SIKI OB ’sA3aHI 3
OCHOBHUMHU (iToparamu KyJIbTypH.

JlochimkeHHs y ociBax pinaKy NoKa3yroTh 3HAUHE PI3HOMAHITTS Mapa3uToiliB;
30Kkpema, mnpenctaBHukH Pteromalidae MoxyTh OpaTé ydacTh y TPHUPOTHOMY
0OMeXEeHHI YUCETbHOCTI HACIHHEBUX MPUXOBAHOXOOOTHUKIB [5]. ToMy TeXHOMOT1UHI
pIIICHHS, 110 3MEHIIYIOTh HEBUOIPKOBUI BIUIMB 1HCEKTUIIUAIB y TEPIOAN aKTUBHOCTI
KOPHCHUX KOMaXx, CIIPUSIOTH peasizallii IpUpOAHOro 610KOHTPOIIO.

OcobnuBoi yBaru moTpebye ¢a3a OyTOHIZAIli—IBITIHHA. Y Iel mepiof
0JIHOYacHO 3 ¢iTodaramu B arpolieHo31 MPUCYTHI 3aIMIIII0OBAYl Ta Mapa3uTOiin, a TOMY
HEOOTPYHTOBAHI CYIUJIbHI OOpPOOKM MOXYTh MOPYIIyBaTh c(OpMOBaHI TpodiuHi
3B’s13KM. JOCHIIPKEHHST TEXHOJIOT1 BHECEHHS 1HCEKTUIMIIB y piMaKy 3acBiAUyIOTh
HEOOX1THICTh 3MEHIIICHHSI KOHTAKTy 3aC001B 3aXUCTY 3 HELILIbOBUMHU OpTaHi3MaMH Ta
BpaxyBaHHs PiBHS Mapa3uTyBaHHS MIKITHUKIB [6].

VY 0GiosorizoBaHiil cucTeMi MPIOPUTETHUMHU € PETYIAPHI OOJIIKA YUCEIBbHOCTI,
JIOKai3alisi OCepe/IKiB, BUOIp CEIEKTUBHUX 3aC001B Ta MPOBEICHHS BTPYYaHb JIMIIIE 32
0OTpyHTOBAHOI MOTPEOU.

[lepcnekTUBHUM € TIO€JHAHHA MIKpOOHHMX TMpenapariB 13 JISUIbHICTIO
napazutoifiB. CucTreMaTUYHUN aHali3 Cy4acHUX JOCJIKEHb IMOKa3aB, 1110 3HAYHA
YacTHMHA BUBYEHUX KOMOIHALIIM €eHTOMONATOTEHHUX MIKPOOPTaHi3MIB 1 apa3uTUUHUX
MEePEeTUHYACTOKPWINX Oyja CYMICHOIO, OJIHAK XapakTep B3a€MOJil 3ajexaB BiJl
npenapary, 1031 Ta CTPOKY 3aCTOCYBaHHs [4].

OTxe, I piMaKy Ba)JIMBO HE MPOCTO 30UIBIITYBATH KITBKICTH O10JOTTYHUX
KOMITOHEHTIB Y CXEMI 3aXHUCTy, a IOOMpATH iX TakK, 00 OJUH €JIEMEHT HE 3HUKYBaB
aAKTUBHICTH 1HIIIOTO.

[Ipaktnuna Mopenb Oiojorizaifii 3axMCTy piMaKy Mae€ BKJIIOYATH KUIbKa
NoCJiTIOBHUX eTamiB. Jlo ciBOM Ta Ha MOYATKy BEreTallii BaXKJIMBUMHU € JOTPUMAHHS
CIBO3MIHH, 3HUIICHHS POCIMHHUX PEIITOK, KOHTPOJIb MaJayiuill Ta Oyp’siHIB POJIMHU
Brassicaceae, siki MOXyTh TiaATpuMyBaTH TmomyJisiii ¢gitodaris. [Ticis mosiBu cXxomiB
HEOOX1JHO CHUCTEMATUYHO OI[IHIOBATH 3aCEJIEHICTh MOCIBIB OJIIIIKAMHU Ta 1HIIUMA
PaHHBOBECHSIHHUMH IIKITHHKAMHU.

VY mnepion crebmyBaHHsA, OyToHI3alli ¥ LBITIHHS OOJIK CJiJl JOMOBHIOBAaTH
CIIOCTEPEKEHHAMH 3a KOPHCHOIO eHToMOodayHOr. MikpoOHi 3aco0u AOILIIBHO
3aCTOCOBYBATH 3 ypaxyBaHHSM 010JI0T11 IIIJTILOBOTO BUIY Ta METEOPOJIOTTYHUX YMOB, a
XIMIYHE BTPY4aHHS 3aJUIIATH SIK CKJIaI0OBY IHTETPOBAHOT CUCTEMHU JIUIIIE 32 HAsIBHOCTI
JIOCTaTHHOTO (PITOCAHITAPHOTO OOTPYHTYBAHHS.

BuxopuctanHs 010JIOTIYHMX METOJIB y PIMAKOBUX arpoIieH03aX Mae€ TaKOXK
€KOJIOTTYHUN acnekT. 30epeKeHHs TMOJbOBUX MEX, KBITYYHX CMYT Ta I1HHIMX
HaMBIIPUPOJHUX €JIEMEHTIB JIaHAadTy CTBOPIOE KOPMOBY 0a3y 1 Miclisg mepedyBaHHs
JUTSI XMDKAKIB Ta Mapa3uTOoiliB.
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3a Takoro MiAXOAy arpoleHO3 PO3TISAAETHCS SIK CHCTEMA, Y K YHCENbHICTh
IIKiTHAKIB PETYTIOEThCS HE OIHHUM IMpernapaToM, a CYKYIHICTIO TPUPOTHUX 1
TEXHOJIOT1YHUX YHHHUKIB. L[e 0COONMMBO BaXIWBO A KyJIbTYpH, IO MPUBAOIIIOE
3HaYHY KUJIbKICTh KOMaX y Iepioj [BITIHHS.

TakuM 4YuHOM, OIOJOTTYHMEM 3aXWUCT PINaKy BiJ IMIKIJHUKIB HAHOUIBII
TIepCIICKTUBHUI y CKJIaji iHTerpoBaHoi cucTeMH. Moro 0CHOBY MOXYTh CTAHOBHTH
€HTOMOMNATOreHHi OakTepii Ta TpuUOHM, EHTOMOIATOTEHHI HEMAaTOIW, MPUPOIHI
Mapa3uToiIu i XIKaKH, a TAKOXK arpOTeXHIYHI IPUHOMHU, CIIPSIMOBaH1 Ha MiATPUMAaHHS
KOPHCHOT 010TH.

EdexTuBHICTh Takoi CHUCTEMH BH3HAYa€TbCd TOYHICTIO MOHITOPHHTY,
MPaBIJIBHUM BUOOPOM CTPOKY 3aCTOCYBaHHS 010areHTIB 1 CYMICHICTIO Pi3HUX 3aXO/IiB.
[Tomanpi MoabOBI JOCHIKEHHS B YMOBaX YKpaiHM MaioTh OyTH CHpPsIMOBaHI Ha
yTOYHEHHs e()eKTUBHOCTI OilompenapaTiB MPOTH KIIFOYOBUX BUAIB (piTodaris pinaky Ta
pPO3pOOJICHHST CXeM, aJanTOBaHUX JO PETriOHAIBHUX IMOTOJHUX YMOB 1 CTPYKTYpH
MICIIEBOT eHTOMO(DayHH.
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BIIJIUB I''IOBAJIBHUX KIIIMATUYHUX 3MIH HA
BATATOPIYHY JUHAMIKY EHTOMOKOMIIJIEKCY 3EPHOBUX
KOJIOCOBUX KVYJIBTYP

KniMatuuni 3MiHM Jefani BHpasHille BIUIMBAIOTh Ha (PYHKIIOHYBaHHS
arporieHo3iB  3epHoBuUx KynbTyp. [ns JliBoOepexHnoro JlicocTtemy o0coOIMBOTO
3HAUYCHHS HaOyBalOThb HEPIBHOMIPHICTh OMaJiB, TpUBaiIl O€310UI0Bl MEpIOAH,
MIJBUILEHUN TeMIIepaTypHU (POH 1 YaCTi MOETHAHHS TEIJIOBOTO Ta BOAHOTO CTPECIB.
Taki yMOBH 3MIHIOIOTH HE JTUIIE (P1310JOTTYHUIN CTaH POCIUH, a i CE30HHUI PO3BUTOK
komax-(itodariB. CydyacHi y3arajJilbHEHHS CBIJIUaTh, 110 MOTEIUIIHHSI MOXE CHPUITH
PO3IIMPEHHIO apealliB IIKIAHUKIB, 3MIIIEHHIO CTPOKIB 1X TMOSBU Ta 30UIbIICHHIO
KUIBKOCT1 T€Hepalllid, X0ua KOHKPETHA PeaKilisl 3aJIeXKUTh BiJl BUJly, PETIOHY W CHIIU
KJIIMaTU4HOTO cTpecy [1, 2]. Jlns menuui st mpobiaema Mae 0co0JIMBY Bary, OCKIJIbKH
MOETHAHHA TIOCYXHM, BHCOKOI Temmeparypu Ta ¢itodariB 37aTHE MOCHIIOBATU
HECTaOUIbHICTh MPOAYKTUBHOCTI.

Jlnst  OLIHIOBAHHS ~ PETIOHAJIBHMX  3aKOHOMIPHOCTEH  IPOaHalli30BaHO
pe3ynbTaT (iTOCaHITAPHUX CIOCTEPEKEHBb y TTOCiBax 03uMoOi mieHuin [lonraBebkoi
obmacti 3a 2017 - 2025 pp. OcHOBHY yBary MNpHUAUICHO JAOMIHAHTHUM TpyIam
MIKITHUKIB: KJIOMy IIKJIMBIM Yepemaiiili, MIIEHHYHOMY TPHICY, 3J1aKOBUM
MOMNENHIISM 1 XJIIOHUM OniikaM. YucenbHICTh GiTodariB 31CTaBISIIM 3 TOKa3HUKAMU
rigporepmiuHoro 3a0e3nedeHHs. Jlns BUSBIEHHS B3a€EMO3B’SI3KIB 3aCTOCOBAHO
KOpEJSAIMHUN aHai3, METOJ] TOJOBHUX KOMIIOHEHT Ta 1€papXiyHe KJacTepyBaHHS.
Takuit miaxig gaB 3MOTY OLIIHUTH HE OKPEMHH BHJI, a CHUJIBHY PEaKIil0 KOMIUIEKCY
¢itodariB Ha 6araTopiuHi 3MiHU OTOJHUX YMOB.

OTtpuMaHi J1aHi 3aCBIAYMIN YITKUNA 0O0EpHEHUH 3B A30K MK TIpPOTEPMIYHUM
KOe(IIIEHTOM 1 YHCENBHICTIO JOCHKeHuX Trpyn. HalicunpHima 3anexHICTh
3adikcoBaHa IS KJIOTA IK1JTMBOT YepeTaniky Ta 3J1aKoBUX nonenuib (r = -0,96). s
MIIIEHUYHOTO TpHUIica KoediiieHT ctaHoBuB - 0,91, a mus xmi6HMx Omimoxk - -0,90.
OTxe, pOKH 31 3HUKEHUM PIBHEM BOJIOT03a0€3MEUYCHHS B MEKAX JOCIIKEHOTO PSTY
CYNPOBOKYBAJIUCS IT1IBUIIICHOIO0 YUCEIBHICTIO OCHOBHUX (piTodariB. BogHouac Mix
CaMHMMH TPpylaMH IIKITHUKIB BUSBJICHO TiCHI mMo3uTUBHI Kopeiii (r = 0,84 - 0,96),
10 BKa3ye Ha MOII0HY CIIPSIMOBAHICTh OAraTOpiuHUX KOJIMBAHB IXHIX MTOMYJISIIIN.
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bararopumipHuii aHadi3 MIATBEPAUB TMPOBIAHY POJIb TIAPOTEPMIYHOTO
pexumy. 3a pe3ylbTaTaMd METOJy TOJIOBHUX KOMMOHEHT moHanx 90 % 3aranbHOi
BapiaOeNbHOCTI JOCIIKEHOTo (hITOCAHITAPHOTO CTaHYy MPUITAJAIO0 HAa CIHUIBHHUM
IPaJIIEHT, OB’ I3aHUM 13 3a0€3MEUEHHSIM TEIUJIOM 1 BOJIOT010. Y MeXax IbOoro Habopy
JAHUX Taka KOHQITyparlisi CBITYUTH PO y3roHKeHE IMOCUIICHHS KOMILIEKCY ITK1THUKIB
3a MOCYNUIMBIIIMX YMOB. BogHOYac 11e# pe3yabTar CiliJi TPaKTyBaTH SIK PEriOHANIbHY
3akoHOMipHICTh 2017-2025 pp., a He sK yHIBEpcaldbHy pEakilil0 BCiX KOMax Ha
nedIIUT BOJIOTH.

lepapxiuHe KIacTepyBaHHS JO3BOJMIO YMOBHO PO3MOIIINTH JOCTIHKEHI POKU
Ha Tpu rpynu. [lepiox 2020-2022 pp. xapakTepu3yBaBcs BIIHOCHO CHPUSTIUBIIINM
rigporepmiuauM pexkumom, 2017-2019 pp. 3aiiManu NpoMi>KHE MOJIO0XKEHHS, TOJI 5K
2023-2025 pp. chopmyBasii OKpeMUM KiacTep 13 HaAUOLIbII BUPAKEHUMH O3HAKaMHU
apunuzanii. OJHOYACHO MPOCTEXKYBAJIOCA EKOJIOTIuHE TpymyBaHHA (iTtodariB 3a
OJIM3BKICTIO TXHBOI peakilii Ha moroiHi yMoBU. Lle miaTBepmKye AOUUIBHICTD aHAITIZY
€HTOMOKOMIUIEKCY SIK B3a€EMOIIOB’SI3aHOT CHCTEMHM, OCKUIbKM 3MiHAa OJHOIO
KJIIMAaTUYHOTO YMHHMKA MOXE CHHXPOHHO TMO3HAYaTHCS Ha KUIBKOX TPO(IuHMX
rpynax.

BusiBiieHa TeHIEHIlsT Y3TOMKYEThCS 3 CY4YaCHUMHU YSBJICHHSAMH PO BILIUB
kiimaty Ha arpoditodarie [1, 3]. BogHouac peakilis Ha MOCYXYy € CKJIAJHIIIO:
MOMIPHUI Ae(PIUUT BOAM 1HOMAI MIABUIILYE BPA3JIUBICTh POCIUH 1 CIPUSE KUBJICHHIO
neBHUX (iTodaris, TO/ IK EKCTpeMaibHa ClieKa a00 TpUBaja HecTaya BOJIOTH MOXKYTh
MpUTHIYYBaTU i camux komax [1]. Tomy aJist perioHaIbHOTO MPOTHO3YBAaHHS BaXKJIMBI
HE TUIbKU CEpe/IHl TeMIIEpaTypH, a il TPUBAJIICTh MOCYLUIMBUX €Mi30/1B, PO3MOALI
onaiB Ta Ga3u PO3BUTKY KyJIbTYpH.

Jnst YkpaiHu Bke omucaHo Oaratopiydi 3MIHM CTaHy HIKIJJIMBOTO
€HTOMOKOMIUICKCY O3MMOI MIICHUIll Ha TN KJIiMaTAYHOTO ToTeruTinas [4]. Hopimmi
JOCIIJKEHHSI arpoIleHO31B MIIEHUIl TaKOX MiAKPECIIOI0Th 3pOCTAaHHSA 3HAUYCHHS
KOMITJIEKCHOT'O MOHITOPHHTY T0J1iariB 1 HEOOX1IHICTh a/IaNTallii CUCTEM 3aXUCTY J0
KIIMaTUYHUX Ta arpOTEXHOJOTIYHUX 3MiH [5]. Ha mmpimomy piBHI cydacHi poboTu
HaroJIOIIyIOTh, IO B3aEMOJIII0 «KJIIMAaT — IOKIIHUK» JOMUIBHO BKJIIOYATH [0
IIPOTHO31B YPOKAMHOCTI Ta CUCTEM PAHHBOTO MOTEPEIKEHHS, OCKUTLKH ITHOPYBAHHS
O10TUYHOTO KOMIIOHEHTA MOXE 3HUKYBATH TOYHICTh OLIIHIOBAHHA MailOyTHIX PU3UKIB
[6].

[TpakTiuHe 3HAYCHHS OTPUMAHUX pPE3yJbTaTIB TONSATaE Yy MOXKIUBOCTI
BUKOPUCTAHHS T1IPOTEPMIUYHUX MOKA3HUKIB SIK OJHOTO 3 €JIEMEHTIB PEriOHAJIbHOTO
¢iTocaHiTapHOrO MPOTrHO3Y. 3a (OPMYBAHHS TPUBAIOTO ACPIUUTY BOJOTH JOIIBHO
MIOCUJTIOBATH OOCTEKEHHS TIOCIBIB 1 OLIHIOBATH OJTHOYACHO KiJIbKa JJOMIHAHTHUX TPYTI,
a HE OpIEHTYBATHUCS JUIIE Ha OAWH BUM. [IpiopuTEeTHUMHU CTAIOTh CUCTEMATHYHUN
MOHITOPUHT, TPOTHO3YBAaHHsS CTPOKIB TIOSIBU HAWOUIbII HEOE3NMEeYHUX CTaidii,
30epekeHHs KOPUCHOI €HTOMO(ayHH Ta 3aCTOCYBaHHS 1HCEKTHIMIIB JIMILIE MiCIs
OIIHIOBaHHS (DaKTUYHOTO (PITOCAHITAPHOTO PHU3MKY. Taka MOJAEIb BIATOBIJAE
Cy4yacCHOMY HAmpsMy KJIIMATHYHO aJalTOBAHOTO 1IHTETPOBAHOTO 3aXHCTYy pociuH [1,

2].
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TakuM 4UHOM, y JOCHIPKEHOMY uyacoBoMy psai 2017-2025 pp. 3HMKEHHS
TIPOTEPMIYHOTO 3a0€3MEUYEeHHS CYMPOBOJKYBAJIOCS CHHXPOHHUM 3pPOCTaHHSIM
YUCEJIbHOCTI OCHOBHMX (iTodariB o3umoi mmeHuil. HaWTicHimMNA HeraTuBHUN
38’530k 13 I'TK BcraHOBIEHO ISl KIJIOMA MIKJIMBOI YepemnamKkd Ta 3JIaKOBUX
noneauIb. baraToBUMipHI METO Y MIATBEPAUIM ITPOBIIHE 3HAUYCHHS T IPOTEPMIYHOTO
rpafienTa g GopMyBaHHS MIKPIYHOI MIHITUBOCTI €HTOMOKOMILICKCY.
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OCOBJIMBOCTI COPTIB I I'IbPUAIB ITEPIIO COJIOAKOTI O,
AJIATITOBAHHUX 10 YMOB MAJIOOB’€EMHUX TEXHOJIOI'TI
[epeup conoaxuii (Capsicum annuum L.) € ofHi€r0 3 BaKJIMBUX OBOYECBHX

KyJIbTYp 3aXHILIEHOTO IPYHTY. VOro IiHHICTh BH3HAYAETHCS BHCOKMMH CMAKOBHMH
AKOCTSIMU TUIOAIB, 3HAYHUM YMICTOM O10JIOT1YHO aKTHBHHMX CHOJIYK Ta CTaOUIbHUM
NOMUTOM Ha CBIKY npoaykiito. CydacHe TeIuIMuHEe BUPOOHMIITBO J€Naji YacTillie
OpIEHTYETBHCSI HA TEXHOJOTII, 3@ SIKUX POCIMHU BUPOLIYIOTH y HEBEIUKOMY 00’€Mi
IITY4YHOTO 200 OPraHiuHOIo CyOCTpaTy 3 KEPOBAHUM I10IABaHHSM BOJU Ta €JIEMEHTIB
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YKUBJICHHS. 3a TaKMX YMOB COPTOBI M T1Opu/IHI 0COOJIMBOCTI HAOYBalOTh OCOOJIMBOTO
3HAYEHHS, OCKUIbKM T€HOTHUI BU3HAYA€E XapaKTep POCTY, IHTEHCUBHICTh OPMyBaHHS
KOPEHIB, 371aTHICTh JI0 3aB’sI3yBaHHS IJIOJIIB Ta PEAKIIII0 POCIWH Ha 3MIHU ITapaMeTpiB
’KUBUJIBHOTO cepeaoBuina [1 - 5].

Manoo6’eMHa  KynbTypa ICTOTHO  BIJIPI3HSAETBHCS Bl  TPaAUILINHOTO
BUpolyBaHHs y IpyHTI. KopeHeBa cuctema (yHKIIOHYE B OOMEXKEHOMY MPOCTOPI,
TOMY 3alac JOCTYIHOI BOJIOTHM Ta TMOKMBHUX PEUYOBHH € HEBETUKUM 1 MOTpelye
perynspHoro mnomnoBHeHHA. KpamnuuaHa (Qeprturamis gae  3MOTy  J1030BaHO
3a0e3neyyBaT pPOCIAMHH BOJOID Ta MIHEPAJbHUMH €JIeMEHTaMH, a KOHTPOJIb
KHCIIOTHOCTI U €JIEKTPONPOBIAHOCTI PO3UYMHY JI03BOJISIE ONEPATHBHO KOPUTYBATU
YMOBH KHUBJICHHA. BoJHOUYac MOMUIKH y pEeXHUMI MOJMBY ab0 CKJIaai pO34YMHY B
00OMEKEHOMY CyOCTpaTi MPOSBISIOTHCS MIBUAIIE, HIX y IPYHTOBIM KynbTypi. OTXeE,
Ul TaKUX TEXHOJIOTIH JOLIIbHO BHUKOPUCTOBYBAaTM TE€HOTHIIM 3 BHCOKOIO
IUIACTUYHICTIO Ta 3JaTHICTIO MHIATPUMYBATH TPOJYKTUBHICTH 33 KOPOTKOYACHHUX
KOJIMBaHb YMOB KOpPEHEBOT0 cepenopuiia |1, 2].

BaxxnuBoro 03HaKOI MPUIATHOCTI COPTY YW Tridpujaa 10 Maloo0’eMHOI
TEXHOJIOT1l € 30ajaHCOBaHMW THUIN PO3BUTKY. HajnMipHe HapocTaHHS BEereTaTHUBHOI
MacH y TEIUIMI TOCUJIIOE B3a€MHE 3aTIHEHHS, YCKJIAIHIOE€ (DOPMYBaHHS POCIUH 1
MOK€ 3MEHIIYBaTH IHTEHCUBHICTh 3aKJaJaHHs I'€HEepaTUBHUX OpraHiB. PazoM 3 Tum
HEJOCTaTHHO  PO3BUHEHUM  JMCTKOBUM  amapaT oOMexye (POTOCHHTETHYHE
3a0e3neyeHHs IUIOAOHOIIEeHHS. ToMy repeBary MaloTh POCIUHH 3 MIITHUMH TTAarOHAMH,
MOMIPHOIO OOJIMCTHEHICTIO, PIBHOMIPHUM YTBOPEHHSM KBITOK 1 TPUBAJIUM IEPIOIOM
BiJIJa4l TOBAPHOT'O BPOXKALO.

He MeH1 cyTTeBoto € Oy0Ba Ta (hi310J10rYHA aKTUBHICTh KOPEHEBOI CUCTEMH.
B ymoBax HeBenwkoro o0’emy cyOCTpaTy KOpPEHI MOBHHHI IIBHJIKO OCBOIOBATH
TOCTYITHUHN MPOCTIp, €hEKTUBHO MOTJIMHATH BOJIY M €JIEMEHTH JKUBJICHHS Ta 30epiraTu
(GYHKIIOHATBHICTB MPOTITOM YCHOTO 000POTY KyJIbTypH. J{J1si BUpOOHUIITBA 0COOJIMBO
[IHHUMH € TE€HOTHIIM, y SIKUX IHTEHCHUBHE IUIOJOHOILIEHHS HE CYNPOBOJKYETHCS
PI3KUM OCIIA0JICHHSIM KOpPEHIB. Taka BJIACTUBICThH CIPHUAE CTAOUIBHIIIOMY BOJHOMY
OaylaHCy POCIIMHU Ta 3HUKYE PU3UK (P1310J0TIYHUX MOPYIIEHB TIJI0IIB.

JlocmikeHHsT ~ OCTaHHIX  POKIB  TOKa3yloTh, 10  PE3yJbTaTUBHICTh
0€3IpPYHTOBOIO BUPOIYBAaHHSI BU3HAYAETHCS HE JIMILIE TEXHOJOTIEI0, a i B3aEMOIIEI0
KOHKPETHOI'O I'€HOTHITY 3 YMOBaMH cepeaoBuina. ¥ pobdoti Sahmat ta crmiBaBTOpiB
BCTAHOBJICHO BHpaXXeHy peakiito reHoTumiBe Capsicum annuum Ha yMOBH
OE3rpYHTOBUX CHUCTEM 3a O3HAKaMH, MOB’sI3aHUMU 3 (popmyBaHHSAM ypoxato [4]. Lle
HiATBEPAXKYE HEOOX1IHICTh BUIIPOOYBaHHS COPTIB 1 TIOpUIB Oe3mocepeiHbO B Tid
TEXHOJIOTIYHIA CHUCTEMI, Yy SKi 11X TIUIaHylOTb BHUKOPUCTOBYBaTU. Bucoka
NPOAYKTUBHICTh Y BIIKPUTOMY IPYHTI a00 TpaauUiWHIA TEIUIMYHINA KyJIbTypi HE
3aB)KJM O3HAUYA€ AHAJIOTIYHY PE3yJIbTaTUBHICTh Y MaJIo00’€EMHOMY CyOCTpaTi.

JIist cyqacHUX TEIUIUIh MPAKTHYHUNA 1HTEPEC CTAHOBIISATH MEPEBAKHO T1OpUIU
Fi, skl XapakTepw3yrOThCS BUPIBHAHICTIO POCIWH 1 TUIOAIB, IHTCHCUBHUM
dbopMyBaHHIM ypoXkKaro Ta OJHOPIAHICTIO poaykiii. [Ipote mix wac Bubopy ridpuna
JOLULUIBHO OLIHIOBAaTH KOMIUIEKC O3HAK: CKOPOCTHUIJIICTb, CHIIy POCTY, MIKBY3II,
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XapakTep Taly)KEeHHs, HaBaHTAXKEHHs IUIOAaMH, 3JaTHICTh 3aB’s3yBaThU iXx 3a
TEMIIEPATYPHUX KOJUBaHb, TOBAPHICTH 1 CTIMKICTh 10 OCHOBHHUX XBOPOO.

BaxxnuBo Takox BpaxoByBaTu (OpMY, TOBIIHMHY CTIHKH, Macy i 3a0apBiieHHS
IJIOJ1IB, OCKUJIBKH 111 MOKa3HUKH Oe3MocepeqHbO IMOB’s3aH1 3 HAIpsSMOM peaizallii
POTYKIIi.

Cepen cyOcTpatiB ISl TIEPII0 BUKOPUCTOBYIOTH MIHEpalIbHY BaTy, KOKOCOBE
BOJIOKHO, TOpG’sIH1 CyMIIlll Ta 1HII MaTepiajad 3 MPOTHO30BAHUMH BOJIHO-(PI3UYHIUMHU
BJIACTUBOCTSAMHU. Peakilis pocauH Ha HUX MOxe OyTH coprocmernudivyHoo. 3a
pesyabTatamu pociimkeHHs Mupambwa ta cniBaBTOpiB, moemHaHHsS copty llanga 3
KOKOCOBHM CYOCTpaTOM IMO3WUTHUBHO BIUTMBAJIO Ha KUIBKICTH C(HOPMOBAHUX ILIOJIB;
BOJIHOYAC CYOCTpaT MO3HAYABCS 1 HA OKPEMHUX MOKAa3HUKAX iX Xap4oBOi MIHHOCTI [3].
TakuM 4MHOM, OLIHIOBaHHS TE€HOTHILy AOLIIBHO IMPOBOJAUTH HE 130JbOBAHO, a 3
ypaxyBaHHSIM BJIACTUBOCTEN KOPEHEBMICHOTO CEPEJOBHILIA.

BaxxnmuBUM KOMIIOHEHTOM aJamnTailii € peakiliss Ha PEeXUM MiHEpaJIbHOTO
KUBJICHHS. Y Mayo0o0’€MHIM KyJNbTypl POCIMHA MaiKe MOBHICTIO 3aJICKUTh Bl
CKJaJy Ta YacTOTU IMOJABAHHS IOXHUBHOTO po3unHy. Oco0ivMBe 3HAUYEHHS Mae
KaJbllI€BE JKUBJICHHS, OCKUIbKM MOPYIICHHS HAJIXOJKEHHS KaJbIll0 70 TUIOJIB
HOB’A3aHE 3 PO3BUTKOM BEpUIMHHOI THWIL. JIOCHIDKEHHS MNEpUio y 3aMKHEH1H
TIPOIMOHHIN CHUCTEeM1 3acBIIUUIIO, IO 3MIHA KOHIIEHTpAIlll KaJlbI[ll0 B PO3UYUHI
BIUTMBA€E Ha (P1310JIOTTYHUI CTaH KYJbTYpH Ta MMapaMeTpH MPOIyKTUBHOCTI [2]. Tomy
JUTSl IHTEHCUBHUX TEXHOJIOT1H OakaH1 TeHOTHUIIN, 3/1aTHI CTAOUTbHO (POPMYBATH SIKICHI
IO 32 PEKOMEH0BAHOTO, aJie IOCUTh BY3bKOTO Jl1alla30Hy MapaMeTpiB KUBJICHHS.

OxkpeMUM HampsIMOM YJIOCKOHAJIEHHS Majlo00’€MHUX TEXHOJIOTIA € TOIIYK
cyOCTpariB, 110 TMOEIHYIOTh HaJeXHI arpodi3uyHi BIACTUBOCTI 3 MEHIIIOO
€KOJIOTIYHOIO BapTICTIO BUpPOOHMITBA ¥ yrumizamii. Y npociiymkenni 2025 poky
MOPIBHIOBAJIM TPAAUIIHY MIHEpaJIbHY BaTy 3 MarepiajJoM, OTPUMAHUM 13 BIAXOIB
¢iHiKOBOI TanbMH. 3a 3arajbHOI BPOXKAWHICTIO Ta KUIBKICTIO TOBapHUX IUIOAIB
ICTOTHUX BIIMIHHOCTEH MK CHCTEMaMH HE BCTAaHOBJICHO, TOJI SK BUKOPHUCTAHHS
aJIbTEPHATUBHOIO CyOCTpaTy CYMpPOBOKYBAJIOCS 3MEHILIEHHSM YaCTKH HETOBapHOI
NPOAYKIi Ta TUIOAIB 13 TposiBaMu BepxiBkoBOi THwIl [5]. TlomiOHi pe3ynbratu
PO3IIMPIOIOTH MOKIIMBOCTI JJOOOPY TEXHOJIOTTYHUX KOMOIHAIM «TeHOTHI - CyOCTpar
- pepTurarisy.

Jlis TmpakTUYHOi OIIHKA COPTUMEHTY BKIMBO BPAaxOBYBaTH HE TUIBKU
MaKCHUMaJlbHy BpOXKalHICTb, a W CTaOUIBHICTh 1i (opMyBaHHA. ['eHOTHH, WIO
3a0e3neuye NOCTYIOBE Ta PIBHOMIPHE HAJAXOMKEHHS MPOAYKIIii POTITrOM TPUBAJIOTO
nepiojly, € TEXHOJIOTIYHO 3pYYHIIIUM JJIsl TEIUIMYHOIO MinpueMcTBa. PiBHOMIpHE
IUIOJIOHOLIEHHS MOJIETIIY€ IIaHyBaHHA 30MpaHHsI, COPTYBaHHS M peanizallli, a TaKOX
1a€ 3Mory e(eKTHBHIIIe BUKOPUCTOBYBATH IUIOILY CIIOPYAH Ta CUCTEMY *KUBJICHHS.
JloTaTKOBUMH KPUTEPISIMUA MOXYTh OYTH YacTKa CTaHAAPTHUX TUIOIB, CEpeaHs Maca
IJI0Ty, TOBIWHA TEPUKAPIII0, KUTHKICTh IUIOMIB HA POCIMHI Ta YacTOTa MPOSBY
¢i3i070TIYHUX TEPEKTIB.

OTxe, MPUAATHICTH COPTIB 1 TIOPUIIIB TEPITIO COJOAKOTO 10 Majioo0’€MHOI
KYJbTYPH BU3HAUAETHCS CYKYIHICTIO MOP(POJIOTIYHHX, (PI310JI0TTUHUX 1 TOCTIOAPCHKO
IIHHUX O3HaK. HaillOoiibIl MepCcreKTUBHUMHU € TEHOTHIMH 31 30aJITaHCOBAHUM POCTOM,
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AKTHBHOIO KOPCHEBOIO CHUCTEMOIO, CTaOUILHUM SaB’SISYBaHH}IM HJIOI[iB, e(i)eKTI/IBHI/IM
BUKOPHUCTAHHAM BOJH Ta €JIEMEHTIB KHUBJICHHA, BHCOKOIO TOBapHiCTIO BpOKaro 1
3HUKEHOIO YYTJIUBICTIO 0 ¢izionoriyaux crpeciB. Iloganbine copTOBUBYCHHS
JOIIJILHO TPOBOIUTH 3 OOOB’SI3KOBUM YpaxyBaHHSIM THIy CyOCTpaTy, pPEeXUMY
depruraiii Ta mapamerpiB Mikpokiimary. Takuil miaxig gae 3Mory oOrpyHTOBaHO
I[O6I/IpaTI/I TCHOTUIIN  TJIA KOHerTHI/IX TCINIMNYHUX TCXHOJ’IOFII/I 1 HOBHIH_Ie
peamsoByBaTH X HpOI[YKTI/IBHI/II/I l'IOTeHI_IlaJ'I
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OCOBJIMBOCTI IHTETPOBAHOI'O 3AXUCTY KYJbTYP BIJ{
3AXITHOI'O KBITKOBOI'O TPUIICA FRANKLINIELLA OCCIDENTALIS
(PERGANDE) B YMOBAX 3AXUINEHOMY IPYHTI

VY cydacHUX arporieHo3ax 3axXHUIIEHOTO TPYHTY TPHUIICH HaJllekaTh O TPyHu
¢diTodariB, KOHTPOJIb SKUX YCKJIAJHIOETHCS MOETHAHHSIM BHCOKOI PEMpOyKTUBHOI
3IaTHOCTI, MPUXOBAHOTO CMOCOOY ICHYBaHHS Ta IIBHJAKOI ajgamTailii g0 3aco0iB
3axucty pociuH. Oco0mmBY HEOE3NMeKy CTAaHOBUTH 3aXiTHUN KBITKOBUW TPHIIC
Frankliniella occidentalis (Pergande) - momidar, momupenuii y 0araTbOx perioHax
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cBITY. MiXkHapo HE MepeMillieHHs TOCaKOBOI0 MaTepially, 3pi3aHuX KBITiB, OBOYEBOT
OPOAYKIIi Ta JEKOPATUBHUX POCIHUH CTBOPIOE JIOAATKOBI MEPEAYMOBH IS
MePEHECCHHS IIKIHUKAa MDK KpaiHamMu. Y €Bpomeichkiii cucteMi (piTOCaHITApHOIO
perymoBanns F. occidentalis 3anumaerscs y nepeniky EPPO A2, 1o migkpeciioe
aKTyaJbHICTh HOTO MOHITOPUHTY Ta OOMEXEHHS MOAANIBIIOT0 nomupeHHs [1].

Bucoka rocmojgapcbka 3HAUYIIICTh BUAY 3yMOBJIEHA LIMPOKOIO KOPMOBOIO
crieriaizamiero. 3axigHui KBITKOBUN TPUIIC 3aceysie OBOUYEBI, IEKOPATHUBHI, KBITKOBI,
ATIAHI Ta 1HII POCIMHHA, a B TEIUIMYHUX YMOBaxX 3[JaTHHM MiATPUMYBaTH
6e3nepepBHU UK pO3BUTKY. JpiOHI po3Mipu KOMaxu Ta CXHIBHICTh IepeOyBaTH y
KBITKaX, CKJIaJKaX MOJOJOTO JIMCTS W I1HIIMX 3aXUIICHUX AUISHKAX POCIMHU
YCKJIQHIOIOTh pAHHE BUSBICHHA. SWISA BIAKIANAIOTbCS BCEPEAUHY POCIUHHUX
TKaHWH, TOJI K MepeiMariHaibH1 HEpYyXOoMi CTall 4acTO pO3BUBAIOTHCS Y CYOCTpATi.
VYHaci0K [IbOT0 YaCTUHA MOMYJIAIIT 3aJMIIAETHCS MATOJOCTYITHOO /TSI KOHTAKTHUX
iHcekTuMAiB. CydacHi OTJISIIM TAaKOXK B1J3HAYAIOTh BUCOKY 3IaTHICTH BHUIY 10
PO3CeJIeHHS Ta IMIBUJIKE HAPOCTAHHS YUCEIbHOCTI 3a CIPUATINBUX YMOB [2].

[TomkomkeHHs HOPMYIOTHCS BHACIIOK JKUBJICHHS] HAa KIIITUHAX emiiepMicy i
napenximMu. Ha nucTkax mocTynoBo BUHMKAIOTh CBITIII @00 CpiOJIACTI MIISTHKH, JpiOHA
HMITPUXYBATICTh, JIOKAaJbHI HEKpo3u Ta Jnedopmariii. 3a 3HAYHOTO 3aCEJICHHS
MOTIPIIYEThCS  (POTOCHUHTETUYHO AaKTHWBHA TOBEPXHS, MPUCKOPIOETHCS CTApIHHSA
MOIIKO/IP)KEHUX TKAaHWH, a MOJIOJII OpraHW MOXKYTh PO3BUBATHCA HepiBHOMIpHO. Ha
KBITKOBHX KYJIbTYpaX HaBITh BIJHOCHO HEBEJIMKA KUIBKICTb KOMax ICTOTHO 3HUXKYE
JNEKOPATUBHICTh NPOJYKIIi: TMETIOCTKH BTPAdyalOTh OJHOpIAHE 3a0apBJICHHS,
3 SIBJISIIOTHCS IUIAMH, AedopmMallii Ta O3HAKU MepeadyacHoro B sHeHHs. Ha miogoBux
OBOYEBHX KYJIbTYpax >KUBJICHHS y KBITKaX 1 Ha 3aB’ 31 MOKE CIIPUYUHSTH IOBEPXHEBI
nedeKTH Ta BUKPUBIICHHS TIJI0IIB.

JliarHOCTHKa 3acelieHHs TIOBHHHA IPYHTYBaTUCS HE JIMIIE Ha Xapakrepi
MOIIKOKEHBb, OCKUJIBKH MOAI0HI CHMIITOMH MOKYTh BHHUKATH 3a YKHUBJICHHS KJIIIIIB
ab0 PO3BUTKY OKpPEeMHX XBOpPOO Ha KOPMOBHUX pociuHax. J[0AaTKOBOIO O3HAKOIO €
HASIBHICTH JAPIOHUX TEMHUX €KCKPEMEHTIB OOJIU3Y 30H KUBJIEHHS. [[7151 CBo€4acHOTO
BUSIBJICHHS TIOIYJIAIT JOIIJILHO MOEIHYBATH PETYJISPHHUM OTJISA KBITOK 1 MOJOAMX
JUCTKIB 13 BUKOPUCTAHHAM KJICHOBMX MACTOK. Takuil MOHITOPHHI Ja€ MOXKJIUBICTh
MPOCTEKYBATH 3MIHY YHCEIBHOCTI IOPOCIUX OCOOUH Ta OI[IHIOBATH PE3yJIbTATUBHICTh
npoBefeHNX 3axoAiB. CaMe paHHE BUSABIICHHS OCEPEIKIB € BAKIMBOIO MEPEIyMOBOIO
YCHIIIHOTO IHTETPOBAHOTO KOHTPOIIIO [2].

Oxpemuii acriekT mkogounHHOCTI F. occidentalis moB’si3anuii i3 mepeHeceHHsIM
pocauHHMX BipyciB. HaiiOinbile mpakThyHe 3HaYeHHs Mae Tomato spotted wilt
orthotospovirus (TSWV), 3naTHuil ypaxyBaTh IIUPOKUN CHEKTP KyJabTyp. Takum
YUHOM, €KOHOMIYHI HACTIJKA TPHUCYTHOCTI TPUIICA BH3HAYAIOTHCS HE TIIBKH
Oe3nocepeHIM PYHHYBaHHSM TKaHUH, a ¥ €miIeMIOJOTIYHOIO POJUTI0 KOMaxu. 3a
HAsBHOCTI BIpyCHOi iH(QEKIi HaBITh HEBUCOKA YHCEIbHICTh TMEPEHOCHHKA MOXKE
CTAaHOBUTHU CYTT€BY (piTocaHiTapHy 3arpo3y. ToMy B cHuCTeMI 3aXHUCTy TEIUIMYHHUX
POCIIMH HEOOXITHO OJHOYACHO BPAXOBYBATH IIUIBHICTH MOMYJAIII MIKITHUKA, CTaH
POCTIUH 1 MOKJIMBY LIUPKYJISILIIO BIDYCHUX MAaTOTEHIB.
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TpuBane 3acToCyBaHHS IHCEKTHIUAIB CTBOPWIO 1€ OJHY IMpoliemMy -
dbopMyBaHHS pe3UCTEHTHOCTI. JloCHiKEeHHSI TOJIbOBUX MOMYJISIINA MOKa3ylOTh, 110
piBenp uyrtimBocti F. occidentalis 10 okpemux [il04UX PEYOBHH MOXKE ICTOTHO
BIIpI3HATUCS. BCTaHOBIEHO pi3HUN CTYMHIHb CTIMKOCTI JOCTIHKEHUX TMOIMYJISAIIN 0
CeMM 1HCEKTHIUIIB, M0 MIATBEPKYE HEOOXIHICTh TMOCTIHHOTO KOHTPOJIO
PE3UCTEHTHOCTI Ta OOTIPYHTOBaHOI poTarii MexaHi3miB mii [3]. Y3arambHeHHS
MOJIEKYJISIPHUX JOCIIIKEHb CBIAYUTS, 110 CTIHKICTh TPUIICIB MOXe OyTH MOB’s3aHa 5K
31 3MIHAMHM MIII€HEH 1HCEKTHUIIMIB, TaK 1 3 MOCHUIIEHHAM METAa0O0IIYHOI JE€TOKCUKAIIT
[2]. Otrxe, OaraTopa3oBe BHKOPHCTAHHS OJHOTO W TOTO CaMOTO MEXaHi3My il
MBUIILYE CENEKIIITHII THCK 1 MOKE CKOpOUYBaTH Nepio] ehEeKTUBHOTO 3aCTOCYBAHHS
npemnapary.

3 ormsgay Ha 3a3HauveHi O10JIOTiYHI  OCOOJIMBOCTI, KOHTPOJb 3aX1JHOTO
KBITKOBOTO TpHIICA JOIUIBHO Oy/yBaTW Ha MPUHIIMIIAX 1HTETPOBAHOTO 3aXHUCTY.
OCHOBOIO Takoi cUCTeMH € MPOQITAKTUYHE OOCTEKEHHS MOCAJAKOBOTO Martepiaiy,
CaHiTapHE BUJAJICHHS CUJIBHO 3aCEJICHUX POCIMHHUX PEIITOK, KOHTPOJb Oyp’sHiB-
pe3epBaTopiB, CUCTEMATUYHUN MOHITOPUHT 1 3aCTOCYBaHHS O10JIOTIYHHUX arceHTiB. Y
TETUIMYHOMY BUPOOHHIITBI MPOTH TPUIICIB BUKOPUCTOBYIOTh XIKHUX KIIIIIB, 30KpeMa
Neoseiulus cucumeris ta Amblyseius swirskii, xmwkux xiomis Orius spp.,
€HTOMONATOTCHH1 OPraHi3Mu Ta 1HII1 010J10T14HI 3aco0u. XiMiuHI 00pOOKH 32 TOTpeOU
MaroTh JOMOBHIOBATH, & HE 3aMIHIOBATH 1HIII KOMIIOHEHTH CUCTEMU; MpENapaTH Ciija
TOOUpATH 3 ypaxyBaHHSIM iXHbOI CEJIEKTUBHOCTI 1100 KOPUCHOI eHTOMO(ayHu [2].

[lepcneKTUBHICTh 3MEHIIEHHS 3aJIEXKHOCTI1 B1Jl IHCEKTULUIB MIATBEPIKYETHCS
HOBITHIMH y3araJlbHeHHsIMU. KOHTpoib TpUICIB y CYyHMI [OKa3aB, IO Cepex
JOCHIDKEHUX HEIHCEKTULIMIHUX MIAXO/IB 3HAYHUN MOTEHLIaJl MalTh MPUPOJIHI
BOpPOTH, a eQEeKTUBHICTh 3aXOJIB ICTOTHO 3aJeKHUTh B KOHKPETHHUX YMOB
BupoiyBanHs [3]. Lle BaxIIMBO 1 11 3aXUIIIEHOTO IPYHTY: OJHAKOBA CXE€Ma HE 3aBXKIU
3a0e3neuye TOTOXHUW pE3ylbTaT y PI3HUX TEIUMIIX. TemmepaTrypa, KyJibTypa,
IIUTBHICTh POCIIHH, MOYAaTKOBUN PIBEHb 3aCEJICHHS Ta MPUCYTHICTh AJIbTEPHATUBHUX
rocrojapiB MOXYTh 3MIHIOBATUA TUHAMIKY MOMYJsiii. ToMy pilieHHs 1010 BUITYCKY
eHToMo(ariB ab0 3acTOCYyBaHHS 1HCEKTUIIMIY JOILIIBHO MpPUIMATH Ha OCHOBI
(haKTUYHUX TaHUX MOHITOPHUHTY.

Takum uwunoM, Frankliniella occidentalis moennye kinmpka BiactuBOCTEH, SKI
poOJIsATh MOT0 CKJIAAHMM O0’€KTOM 3axXMCTy: Toiidarito, MpUXOBaHE PO3MIIICHHS
PI3HMX CTaid pPO3BUTKY, BHUCOKY PYXJMBICTb JOPOCIAMX OCOOMH, 3JaTHICTb
nepeHocutu HebesneuHi (iToBipycu Ta (QOpMyBaTH CTIMKICTh 10 1HCEKTHIIMIIB.
Hait61s1p111 0OOrpyHTOBAHUM IT1IX0JI0OM JIJIsl TETUIMYHUX arpoIeHO31B € paHHE BUSIBIICHHS
OCEpEKIB 1 MOEAHAHHS KAPAHTUHHO-TIPO(DUIAKTUYHHUX, OpraHi3aliiiHuX, 010710TTYHUX
Ta BUOIPKOBUX XIMIYHUX 3aXOJIiB.

Cnucok BUKOPUCTAHUX JIAKepeJT
1. EPPO. EPPO A2 List of pests recommended for regulation as quarantine pests.
Frankliniella occidentalis. European and Mediterranean Plant Protection Organization.
2025.
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2. Reitz S. R., Gao Y., Kirk W. D. J., Hoddle M. S., Leiss K. A., Funderburk J. E.
Overview of Updated Control Tactics for Western Flower Thrips. Insects. 2023. Vol.
14, No. 7. Art. 649. DOI: 10.3390/insects14070649.

3. Insecticide resistance of western flower thrips, Frankliniella occidentalis (Pergande)
in China. Crop Protection. 2023. Vol. 172. Art. 106339. DOI:
10.1016/j.cropro.2023.106339.
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BIOEKOJIOTTYHI OCOBJMUBOCTI XUKUX KJIIIIB - ®ITOCEI]
TA IX BAKOPUCTAHHS Y 3AXUIIIEHOMY I'PYHTI

CyuacHe OBOYIBHHUIITBO 3aXHIIEHOTO IPYHTY MOTPEOy€E TAKUX CHCTEM 3aXHUCTY
pPOCIIMH, $IKI OJHOYACHO 3a0e3MeuyloTh CTPUMYBAHHS UIKIJJIMBUX OPraHi3MIB 1
3MEHIIYIOTh NECTULIMHE HaBaHTaXeHHs. OHI€I0 3 HallcKkIaaHimmX rpyn ¢itodaris
y TEIUTMIISIX € TMaByTHHHI Kiii, Hacamiiepen Tetranychus urticae Koch. CraGinbHuit
TEMIIEpaTypHUN pPEXUM, TpPHUBAIMA TMepioJ Beretamii KyJbTyp 1 BIJICYTHICTb
OPUPOJHUX CE30HHUX OOMEXEHb CHPHUSAIOTH IIBUJIKOMY HApOCTAHHIO IXHbBOI
YHCEJbHOCTI.

3a TakuX yMOB 0COOJIMBOTO 3HAUYCHHSI Ha0yBaroTh Kl poauHu Phytoseiidae,
3/IaTHI PEryJIIOBATH MOMYJISIT POCIMHOIAHUX KIIIIIB 1 ApiOHUX Komax. Buximnwuii
MaTepian XapakTepusye iX depe3 TPUBAIICTh PO3BUTKY, IUIOIIOUICTh, BUKWUBAHHS,
TpoiuHy creriani3aiiio Ta peakililo Ha TeMIepaTypy, BOJOTICTh 1 3a0€3MEeUeHICTh
kopMoM. Came CYKyIHICTh WX MapamMeTpiB BU3HAYAE MPUAATHICTH IIEBHOTO BUY IS
010JIOTTYHOTO 3aXUCTY TEIJIMYHUX KYJBTYP.

KutteBuii HuKI GiTocein BKIIOYAE SHLIE, TMUYUHKY, IPOTOHIMPY, IeUTOHIMPY
Ta JOPOCy CTafAito. JIMUMHKU O1IBIIIOCTI BUJIIB CIIOKMBAIOTh MaJI0 KOPMY a00 30BCIM
HE XKUBJATHCA, TOAI K MPOTOHIM(U MEPEXOJATh 10 aKTUBHOTO MOIIYKY 3100MYi.
[Topanpumii pO3BUTOK 3aJ€KUTh Bl JOCTYIHOCTI 1K1 Ta MapamMeTpiB MIKpOKJIIMATy.
BaxxnuBo, M0 MBUIKE MPOXOHKEHHS MpeiMariHaIbHUX CTajiii came 1Mo coll He
rapaHTye BHUCOKOI peryjisTopHOi 3AaTHOCTi. [l NpakTUYHOrO BUKOPHCTAHHS
HEOOX1IHO BPaxOBYBAaTH TaKOX BI)KMBAHHS MOJIOZI, YAaCTKy CAMOK Yy TMOIYJISALIi,
IHTEHCUBHICTh SIUIEKIIAJKA Ta CIPOMOXHICTh XMKaKa 3HAXOAUTH PO30CEPEIKEHI
ocepenku (itodara. Y cydacHux mporpamax OiOJOTIYHOTO KOHTPOJIO Il O3HAKH
PO3TIIAAAI0Th KOMIUIEKCHO, OCKUIBKM 3MiHAa OJHOTO €KOJIOTITYHOTO YMHHHUKA MOXKE
OJIHOYACHO BIUTMBATHU HA KiNbKa eMorpadiyHux Moka3Hukis [ 1, 2].


https://orcid.org/0000-0001-8954-8256

126

HaiiBimomimuM — creriagi3oBaHUM — akapudaroM MaByTHHHUX KIIIIIB €
Phytoseiulus persimilis Athias-Henriot. loro tpodiuna crpaterist TicHO IOB’sI3aHa 3
npeactaBHukaMmu Tetranychidae, Tomy 3a HasIBHOCTI IOCTaTHBOI KIJTLKOCT1 MPHUIATHOL
3100141 TTOMYJISAIiS XUXKaKa 37jaTHa MIBUAKO 301IbITyBaTUC. Y dociimkeHHsax 2025
POKY MATBEPPKEHO BUCOKY XHMXKallbKy akTHUBHICTH P. persimilis momgo T. urticae y
nabopaTopHux 1 TemyHUX ymoBax [3]. BomHouac renepamictuuHi diToceinm,
30Kkpema okpeMi Buau Neoseiulus Ta Amblyseius, MatoTh IIMPIIHIA CIEKTP KUBICHHS.
Bonu MOXyThb BHKOPHUCTOBYBAaTH MNWJIOK a00  albTEPHATUBHUX JAPIOHHUX
YJICHUCTOHOTHX, 3aBISKM YOMY JOBIIE 30epiraloThCs Ha KyJIbTypi 3a HHU3BKOI
YUCENHHOCTI OCHOBHOTO MIKiTHUKA. JIOBeIEeHO, M0 3a0e3MeueHHs] albTepPHATUBHOIO
3M00MYYI0 3/1aTHE MiABUILYBATH UIUIBHICTD MOMYJALIA OKPEMHUX XMKHUX KIIIIIB Y
Termigx [1].

Temneparypa € OJHUM 13 MPOBIJTHUX YWHHUKIB, IO BHU3HAYA€ TEMIH
oHTOreHe3y (ditocein. ¥ mexax (pi31070riYHO CIPUATIMBOIO 11aMa30HYy ii M1BUIIEHHS
CKOpOUYY€ TPUBAIICTh PO3BUTKY Ta MPUCKOPIOE 3MiHY MOKOJiHb. [IpoTe HamMmipHe
HarpiBaHHs TEIUIMYHOTO TOBITPSI MOKE 3MIHIOBATHU CITIBBIJTHOIICHHS IIBUKOCTEN
PO3MHOKEHHS XMKaka 1 )KepTBHU. EKCIIEpUMEHTH 3 TEIJIOBUM CTPECOM IOKa3alld, 1110
T. urticae Ta P. persimilis HeogHaAKOBO pearyroTh Ha XBUJI1 BUCOKOI TEMIEPATYypH; 1€
3laTHE BIUIMBAaTU Ha MOJAJbIIy PENPOAYKTUBHY AMHAMIKY cUCTeMH «diTtodar -
akapudary [2]. OTxe, MJIaHYIOUYH KOJIOHI3AIII0 XUXKaKa, JOIIJILHO OPIEHTYBATUCS HE
TIJIbKH HA YUCEJBHICTh IIKIJIHUKA, a i Ha (PaKTUYHUN TEMIIEPATYPHUIN PEXKUM TEIUTHII],
1000BI KOJIMBAHHS Ta MOKJIUBICTh MIEPETPIBAHHS POCIUHHOTO TOKPHUBY.

BigHocHa BOJIOTICTh TOBITPSI TAaKOX ICTOTHO BIUIMBAE HAa JKUTTE3/IATHICTh
XWKUX KB, OCOOJIMBO Ha SIS Ta MOJIOAI cTafii. 3a AediluTy BOJOTH 3pOCTa€e
PU3HK BUCUXAHHS SI€Ib, @ B JIOPOCTUX OCOOUH MOXKYTh 3MIHIOBATHCSl IHTEHCUBHICTD
KUBJICHHSI Ta PENPOAYKTHBHI TOKa3HWKU. Jlyis mpeacTaBHUKIB poxy Neoseiulus
BCTAHOBJICHO, IO MOCYIIJIMBI YMOBH 3/IaTHI 3MEHIIIYBATH SUIEKIAIKY, @ B OKPEMHX
BUJIIB - 1 CIIOKUBaHHS MaByTHHHUX KB [3]. [IpakTuune 3HaueHHS 1HOTO (HaKTy
MOJIATa€e B TOMY, 1110 OJIHA i Ta caMa HOpMa BHUITYCKY OloareHta Moxe 3a0e3rnedyBaTu
PI3HHI pe3yNbTaT y TEIUIUISMX 13 HEOJHAKOBUM PEXHMOM 3BOJIOKCHHS. Tomy
KEepyBaHHS MIKPOKJIIMATOM CIIiJ] PO3TJIAATH SIK CKJIAJ0BY TEXHOJIOTIT 010JIOTTYHOTO
3aXUCTY, a HE JIMIIIE K €JIEMEHT BUPOIIYBaHHS KYJIbTYPH.

BaxxnuBoro pucoro ¢itocein € xapuoBa BHOIpKOBICTb. KiNbKICTh 3HHUILEHUX
KEPTB HE 3aBXKAM NPSIMO BiJOOpakae MOKMBHY LIHHICTh KOPMY JJIsl XWxkaka. Pi3Hi
ctazii omHoro Buay (itodara MOXyTh HEOJTHAKOBO 3a0e3MeUyBaTH PICT, BUXKUBAHHS
Ta (opMyBaHHs se€nb. Uepe3 1ie OIIHIOBaHHS akapudara TUIBKM 3a J000BUM
CIO’KMBAHHAM 3100141 € HeIoCTaTHIM. bkl iHPpOpMAaTUBHUM € MOEAHAHHS KIIBKOX
KpUTEPIiB: TPUBAJIOCTI PO3BUTKY MOKOJIHHS, BM)KHBAHHS, CEPEIHBOI IIJIOIIOYOCTI,
TEMITy TIPUPOCTY TMOMYJAIII Ta 3JaTHOCTI MIATPUMYBATH YUCENHHICTh 32 MIHJIUBOI
KopMoBOi 0asm. s cmertiamicta P. persimilis 0coOIMBO BaXKJIMBOIO € HAsBHICTH
TETPaHIXOBUX KIIIIB, TOJI SIK TEHEPAIICTH MOXKYTh YaCTKOBO KOMIIEHCYBAaTH HECTAUy
OCHOBHOI 3100141 1HIIMMH XapYOBUMH PECYypPCaAMH.

Pe3ynbTaTUBHICTD XMXKOTO KIIIIA 3aJIEXKHUTH 1 Bl caMoi pociuHu. [loBepxHs
JUCTKA, TYCTOTa Ta TUI TPUXOM, apXITEKTypa POCIUHY, (P1310JOTTYHHUM CTaH KyIbTYypH
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i  TpoCTOpoBE pPO3MIIICHHS KOJIOHIA (iTodara MOXKYTh MOJIETIIyBaTH abo
YCKJIQJHIOBAaTU TiepecyBaHHs akapudara. [IOpiBHSHHS pPI3HHX OBOYEBUX KYJIBTYP
3acBiIumniIo, 1o P. persimilis HeogHakoBo npurHiuye T. urticac Ha pi3HUX POCIMHAX,
TOOTO KYJIbTYpa-TOCIOJIap € OJJHUM 13 YHHHUKIB YCIIIITHOCT1 610JI0TTYHOT0 KOHTPOJIIO
[1]. Okpemo moOKa3aHO, IO B3aeMofis (iTocein 13 pociaMHaAMU MOXe OyTH
BUJ0CTICHIN(DIYHOIO Ta CYTTPOBOKYBATHUCS 3MIHAMH POCIMHHUX 3aXUCHUX peaKiii [2].
Ile o3Hauae, 1m0 yHiBepcaldbHa CXeMa BUIYCKY XIDKaKiB 0e3 ypaxyBaHHS KyJIbTYpH,
copTy Ta MOpGOJIOTii IUCTKOBOTO anapary Moxe OyTH HEeJJOCTaTHO TOYHOIO.

JIst BUpOOHWYHMX yMOB TNPHUHIIUIIOBUM € CBOEYACHE BUSBJICHHS OCEPENKiB
NMaBYTHUHHOTO Kiia. PaHHe 3aceneHHsl KyJIbTypH XMXKaKOM Ja€ 3MOry copmyBatu
PETYIATOPHY MOMYJISIII0 10 TOTO, SIK (iTodar T0CITHE BUCOKOI MILTBHOCTI. SKIIO X
YUCENBHICTh IIKIIHUKA BXXE PI3KO 3pociia, 010JIOTIYHOMY areHTy MoTpiOeH Yac s
HaApOIIyBaHHS BJIaCHOI MOMYJIAIIi, a MOUIKOKEHHSI POCIUH TPOJOBXKY€EThCA. Tomy
MOHITOPHUHT JINCTKIB, 0COOJIMBO B MICIISIX 13 MIIBUIIIEHOIO TEMIIEPATYPOIO Ta CYXIIIUM
MOBITPSIM, Ma€ MepeyBaTH MPUHUHSATTIO PIIICHHS PO KosioH13arlit0. CydacHi TEIUIMYHI
JOCIIJKEHHST TATBEPKYIOTh, 10 MPaBUJILHO OpraHizoBaHi Buiycku P. persimilis
MOXYTh yTpuMyBatu T. urticae HUX4YE TOCHOJAPCHKO HEOE3MEeYHOro pIiBHS, a
OioJioTiuHa Mporpama 37aTHa OyTH MOBHOIIIHHOIO CKJIaJ0BOIO IHTETPOBAHOTO 3aXUCTY
[3].

[loenHaHHS XWXKUX KB 13 XIMIYHUMH 3aco0amu moTpedye 0co0JIMBOi
obepexknocti. Ilectunua, sxuil g00pe KOHTPOJIOE IIILOBOTO IIKIJTHUKA, MOXE
OJTHOYACHO 3HW)KYBAaTH BWXMBAaHHS, IUIOMIOYICTh a00 TONIYKOBY aKTHBHICTH
NpUpogHOro Bopora. /leTansHuil aHami3 HeUIIbOBOI Aii mectunuaiB Ha Phytoseiidae
MOKa3aB 3HAYHY BapiaOeIbHICTh PeaKIliid 3aJIeKHO BiJ 1040 PEYOBHUHU, MEXaHI3MY
nii ta Bumy xwxkaka [1,3]. Jma P. persimilis TakoX IpoJeMOHCTPOBAHO pPi3HY
CEJICKTHBHICTh KJIACHYHUX 1 OoTaHIYHMX akapunumiB [1]. 3Bigcu BUILIMBAE, M0
pIIIEHHS PO XIMIYHE BTPYYaHHS B CUCTEMI 3 akapudaramu MOBUHHO 0azyBaTucs Ha
JAHUX MI0JI0 CyMICHOCT1 KOHKPETHOTO MPenapaTy 3 BUKOPUCTAHUM BUIOM, a TAKOXK Ha
CTpOKax MK 00pOOKOIO 1 TOBTOPHUM BUITYCKOM OloareHra.

[lepcniekTUBHUM HampsiMOM € OJIHOYacHe abo TMOCHIIOBHE 3aCTOCYBaHHS
KUTBKOX TPHUPOAHUX BOpOTiB. [IpoTe 30uIbIIIEHHS KUIBKOCTI BUIIB y O10JOTIYHIN
mporpamMi He O3HAa4a€ AaBTOMATHYHOTO TIMOCHJICHHS KOHTPOJ0. MiK XWKaKaMH
MO>KJIMB1 KOHKYPEHIIis, KaH10ani3M 1 BHYTPIIIHbOTUIbAIMHE XUXKAITBO, IO 3MIHIOE
ouikyBaHUl edekT. ToMy KOoMILUIEKC 010areHTiB NOTPiOHO POPMYBATH 3 ypaxyBaHHAM
iXHbO1 TpOoQ1yHOI cremiangizaiii, TPOCTOPOBOI Hillll Ta 3JAATHOCTI CHIBICHYBaTH Ha
OJMHIN KynbTypi. JlocmipkeHHs B3aeMoJii Mik ¢iToceinamMu MiATBEPIKYIOTh, IO
MI>KBUJIOBI BITHOCUHU MOXYTh SIK MIITPUMYBATH, TaK 1 MOCIa00BaTh KOHTPOJb T.
urticae [1]. ¥V 2025 pomi Takoxx AochipKyBaiin TmoemnHanHs P. persimilis 3
€HTOMOIIATOTeHHUM TPUOOM; OTpHMaH1 pe3yJbTaTH MIAKPECIIOITh HEO0OXITHICTh
CKCIICPUMEHTAJIBHOT MIEPEBIPKH KOXKHOT KOMOiHOBaHOT cxemu [1,2].

OTtxe, OionoriuyHa eheKTUBHICTh (DITOCEIN y 3aXUIIEHOMY IPYHTI (OpMy€eThCs
1] JTI€F0 B3a€MOTIOB  SI3aHUX YUHHUKIB. BU3HauaIhHUMU € TeMIiepaTypHO-BOJIOTICHHIMA
pEeXUM, BHUJIOBI BIIACTUBOCTI XFJKaKa, THIl 1 CTadisl >KEPTBH, POCIMHA-TOCIONAP,
MOYaTKOBA IIIIBHICTH (piTOara Ta CyMICHICTb 13 IHIIMMU €JIEMEHTaMH 1HTETPOBAHOTO
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3axucTy. P. persimilis 10111 IbHO BUKOPHUCTOBYBATH SIK CIEI1a]1I30BAHOT0 areHTa MpOTH
Tetranychus spp. 13 NpIOPUTETOM PAHHBOTO BHUITYCKY B OCEPEIKH IIKITHUKA.
I'enepanictuuni iToceinu MarOTh MepeBary Tam, Jie BaKJIUBE TpHUBaje 30€peKCHHS
XWKOI akapodayHH 3a paxyHOK aJbTEpHATUBHOrO JKkHMBJICHHA. [lomambiine
BJIOCKOHAJICHHSI TE€XHOJIOT1 Mae OyTH CHpsSIMOBaHE Ha aJallTallil0 HOPM 1 CTPOKIB
KOJIOHI3allli 10 KOHKPETHOI KyJIbTypH, MIKpOKIIMATy Ta (iTOCaHITApHOI CUTYyallii, a
TaKOXK Ha MUPIIEC BUKOPUCTAHHS CETIEKTUBHUX 3aC001B, 1110 HE pyHHYIOTH CHOPMOBaHY
MOMYJISIIIII0 KOPUCHUX KIIIIIB.

Chnucok BHUKOPUCTAHHUX JIZKEPEJI
1. Liao J.-R., Ho C.-C., Chiu M.-C., Ko C.-C. Niche Modeling May Explain the
Historical Population Failure of Phytoseiulus persimilis in Taiwan: Implications of
Biocontrol Strategies. Insects. 2021. Vol. 12, No. 5. Art. 418. DOI:
10.3390/insects12050418.
2. Alpysbayeva K., Sharipova D., Nurmanov B., Seitzhan A., Naimanova B.
Enhancing Biological Control Efficiency: Predatory Potential of Phytoseiulus
persimilis Against Tetranychus urticae in Greenhouse Conditions. Organic Farming.
2024. Vol. 10, No. 2. P. 133-141. DOI: 10.56578/0f100204.
3. The effect of combined and separate applications of Cordyceps fumosorosea and
Phytoseiulus persimilis on the biological control of Tetranychus urticae under
laboratory and field conditions. International Journal of Acarology. 2025. Vol. 51, No.
5. P. 379-385. DOI: 10.1080/01647954.2025.2534665.
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CYYACHA IHTEI'POBAHA CUCTEMA 3AXHUCTY SBJIYHI BIJ
SABJIYHEBOI IVIOJIOKEPKH

Y mpomucioBUX SIONYHEBUX HAca/pKEHHSAX s0MyHeBa muionoxkepka Cydia
pomonella (L.) wanexuts 10 ¢itodariB, 3MaTHUX ICTOTHO MOTIPIIYBAaTH SKICTh 1
TOBapHY LIHHICTH MJ10/11B. Hebe3neka boro Biay BU3HAYAETHCS HE JIUIIE XapaKTepOM
MOIIKOPKEHHS, & ¥ TPUBAJIMM TEPi10JI0OM aKTUBHOCTI JOPOCIUX OCOOMH Ta MOXKJIMBUM
HaKJIaJJaHHSM OKPEMHX €TalliB PO3BUTKY MOKOJiHb. 32 TAKUX YMOB CUCTEMa 3aXUCTY
Ma€ CIUpaTHCs Ha MOCTIMHE CIIOCTEPEIKECHHS 3a TOMYJISIIEI0 Ta TTOETHAHHS PUHOMIB
13 pI3HUM MeXxaHi3MoM BIUMBY. Came Takuil MiAXiJ BIANOBIAAE MNPHUHITUTIAM
IHTETPOBAHOTO YIPaBJIIHHS YHUCEJIBHICTIO IIKITHUKIB 1 J]a€ 3MOTY BIIMOBHUTHCS BIJ
HEOOIPYHTOBAHOI CXeMHU 0araTopa3oBUX KalleHaapHUX 00poook [1 - 3].


https://orcid.org/0000-0001-8954-8256

129

Opranizaifito 3axMCHHUX 3aXOJ[IB JOIUIBHO TOYMHATH 3 OILIHIOBaHHS
(diTocaHITapHOrO CTaHy KOHKPETHOro cany. [is BUSABIECHHS MOYaTKy JbOTY Ta
HACTYNMHUX 3MIH aKTUBHOCTI METEJUKIB BUKOPUCTOBYIOTh MACTKU 13 CUHTETHUYHUMHU
depomonamu. OTpuMaHi pe3yibTaTH CIiJl aHaJi3yBaTH pa3oM 13 TeMIlepaTypHUMU
NoKa3HUKaMU, eHOJIOTIE0 A0yH1 Ta pe3yabTaTaMM OTJISAY TUIO/1B. Taka KoMOIHAIIS
iH(dOopMaIlii J03BOJISIE TOYHIIIE BUSHAYUTH TIEPIOJ], KOJIM MOJIOAI JTUYMHKA HANOUIBII
TOCTYIHI T KOHTPOJt0. [IpakTidHe 3HaYeHHS Ma€ HE caMa HasBHICTh METEIUKIB Y
MacTIili, a JWHaAMIKa iX BHWJIOBY Ta BIAMOBITHICTH CIOCTEPEKEHb MPOTHO30BAHOMY
po3BUTKY momyssii [1, 3].

OnHuM i3 HanpsIMiB 3MEHIIIEHHS penpoayKTHBHOTO noTeHmiany C. pomonella e
HACHYEHHS CaJ0BOTO MPOCTOPY CHHTETHYHUM aHAJIOIOM CTaTeBOro (epoMoHy. 3a
JIOCTaTHBhOI IIIJIBHOCTI JIUCIICHCEPIB CaMISIM CKJIAJHIIIE JIOKai3yBaTH CaMOK,
YHACJIJIOK YOTO MOPYIIYETHCSA HOPMaJbHHUI Mpoliec napyBaHHS. Pe3yiabTaTUBHICTDH
IIOTO CHOCO0Yy 3aJeXHUTh BiJ KOH(Irypamii Ta TIUIONI HacaJKeHHS, BUXIIHOI
guceNnbHOCTI (iTodara, CTaHy MPUIIETIIUX CaJlIB 1 MPABWIHLHOTO PO3MIIIECHHS JIXKEpeE
dbepomony. Tomy 3a 3HAYHOIO 3aCEJICHHS TEPUTOPIi JE30pIEHTAII0 JIOLIIBHO
pO3IIIA/IaTH SIK CKJIAJ0BY KOMIUIEKCY, a HE SIK €IuHHMI 3acid koHTpoito. CydacHi
JOCIIJKEHHSI TaKkoX CIPSMOBAaHI Ha BJOCKOHAJICHHS AaTpPaKTaHTIB, CHCTEM
JTUCTAHIIITHOTO 00JIIKY Ta IHIIUX CEMIOXIMIYHUX TeXHoJoriH [1, 3].

bionorizaris 3axucty nepeadayae BUKOPUCTAHHA 3aC001B, Ais AIKUX CIPSIMOBaHa
MEPEBAYXKHO Ha I[IIIbOBUI Oprani3M. /[ ss01yHeBOT III0A0KEPKU NPAKTUYHE 3HAUCHHS
MaloTh IpernapaTH, CTBOPEHI Ha OCHOBI rpanynoBipycy Cydia pomonella (CpGV).
HaliBa)xJiMBIIIOI0O YMOBOIO iX €(EKTUBHOCTI € MOTPAIUISIHHS BIpPYyCHUX YaCTHHOK JO
OpraHi3My JIMYMHKK Ha PaHHbOMY €Talll ii po3BUTKY. Yepes 1e 010J0r14Hy 00poOKy
HEOOX1THO Y3rO/KyBaTh 3 JIaHMMH MOHITOPHUHTY Ta MPOTHO30M BIJIPOJIKEHHS
IYCeHUIlb. BUKOpPUCTAaHHA BY3bKOCIPSMOBAHUX 3aCO0IB  OJIHOYACHO  CIIpPUSE
30epeKEHHIO KOPUCHOI eHTOMO(ayHH, IO € BAKIMBUM JJI €KOJOTIYHOI CTIMKOCTI
arporieHosy [3].

3HIKEHHIO 3a11acy MIKITHUKA CIPUSIIOTh 1 CAaHITApPHO-arpOTEXHIUHI TpUiioMu. Y
caJly He BapTO 3aJMIIATA TPUBAJIUN Yac OmMayi Ta MEPEeIYacHO TMOMIKOKEHI IJIOIHU;
HEOOX1JTHO TaKOX KOHTPOJIOBATH MICIIS, IPUAATHI JJIsi TIEPE3UMIBII TYCEHHUIlb, Ta
MIATPUMYBATH HaJEKHUI CaHITAPHUNA CTaH Tapu 1 HPUMILIEHb, OB S3aHUX 31
30epiranHsaM npoaykuii. [liaBuiieHoi yBaru notpe0yroTh KpaoBl psAau HACaIKEHb,
OCKUIbKH CaM€ TYT MOJKJIUBE JO0JATKOBE HAJXOJKEHHS 1Maro 13 CYCIIHIX IJISHOK.
OxkpemMo 111 onepailii He 3a0e31e4yI0Th TOBHOTO MPUTHIYEHHS MOMYJIALI1l, TPOTE BOHU
3MEHIITYIOTH 11 BUX1THUH MOTEHII1aJ 1 T1ICUITIOIOTh JI1F0 1HIIIMX €JIEMEHTIB IHTETPOBAHO1
IPOTPaAMH.

[HCcexkTunuaHI 0OPOOKHM MOIIIFHO MPOBOJUTH JIMIIIE TOJI, KOJH PE3yIbTaTH
CIIOCTEPEKEHb CBIMYaTh TPO pEalbHY 3arpo3y IMONIKOKECHHS Bpoxaro. Bubip
mpenapary Ma€ BIAMOBIIATH YMHHIN peecTparlii, 01070TIYHIN cTamii MIKiTHUKA Ta
BUMOTaM I0/J0 OE3MEeYHOro 3acTOCyBaHHSA. BogHOYAcC MOBTOPHE BHUKOPHUCTAHHS
3ac001B 3 OJTHAKOBUM MEXaHI3MOM TOKCHUYHOI JIii CTBOPIOE TIEPEIYMOBH JIJIsl BiTOOPY
criikux ocobun. Jlns C. pomonella nmpobnema pe3ucTeHTHOCTI Mae TpaKTUYHE
3HAYCHHS B PI3HUX PETiOHaX BUPOIIYBAHHS sI0JyHI, TOMY IMpOTpaMa 3aXUCTy TTOBUHHA
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nepeadavyaTy poTalliio A1F0YUX PEUYOBHH 3a MEXaHI3MaMHU /il Ta YHUKHEHHs HaJIMIPHOT
KUIBKOCT1 OJHOTHITHUX 00po0OoK [2].

TakuMm ynHOM, €PEKTHBHE CTPUMYBaHHS SOJTYHEBOI IJIOJOKEPKHU MOTpeOye He
OJTHOTO YHIBEpCaIbHOTO IpUiiomMy, a TIOCITITOBHOTO TIO€THAHHSI
B3a€MO/IONOBHIOBATILHUX 3aX0AiB. JlaHi (epOMOHHOTO KOHTPOJIIO i TeMITepaTypHOTO
MIPOTHO3YBaHHS MAalOTh OYTH OCHOBOIO JJIsi BAOOPY CTPOKIB BTpYUYaHHS; I€30pi€HTAIT1s
CaMIIiB JJa€ MOXJIMBICTh MOCTAOUTH BIATBOPEHHS MOMYJIALIT; O10J0T1YHI Ta CaHiTapH1
3aX0/IM 3MEHILYIOTh 11 YUCENbHICTh 0€3 3aiiBOr0 HaBaHTaKEHHS Ha arporeHo3. XiMivHi
3aco0M B Takiil MoJieli BUKOHYIOTh KOPUTYBaJIbHY (DYHKIIIIO 1 3aCTOCOBYIOTHCS 3a
oOrpynToBanoi motpedu. KomriekcHa moOymaoBa 3aXUCTy CTBOPIOE TIEPETYMOBHU JIJIst
OTPUMAaHHS SIKICHOI TIPOMYKIlii, 3MEHIIEHHS TECTUIMIHOTO HaBaHTAXXEHHS Ta
yHOBUIbHEHHS ()OPMYBaHHS PE3UCTEHTHOCTI Yy MOMYJIAIIAX MIKITHUKA.

Cnncok BUKOPUCTAHUX JIAKepeJT
1. Whitfield E. C., Fountain M. T. Future semiochemical control of codling moth,
Cydia pomonella. Frontiers in  Horticulture. 2024. Vol. 3. DOIL:
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2. Ju D., Mota-Sanchez D., Fuentes-Contreras E. et al. Insecticide resistance in the
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Biochemistry and Physiology. 2021. Vol. 178. Article 104925. DOI:
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Himanenko Mapuna AHaToJiiiBHA

KaHJ. C.-T. HAyK, JTOLUEHT

ORCID ID: (0000-0001-8954-8256)
I'puropenko Craniciaas I'puroposuyd
OakasaBp

I'pumiko Pycaan BitagiiioBu4

OakasaBp

[TontaBcekuii ep>kaBHUM arpapHUil YHIBEPCUTET
M. [lonraBa

DOI 10.31210/cyaq2026.44
OCOBJMUBOCTI CYYACHOI IHTETPOBAHOI CUCTEMM
3AXUCTY KAITIYCTHU BIJ1 OCHOBHUX HIKITHUKIB

Kamycra 6imorosoBa (Brassica oleracea var. capitata L.) ynpomosx Bererariii
3acenseTbcs KOMIUIEKCOM (iTodariB, CKJIaa 1 TOCHOAAPCHhKE 3HAYCHHS SKUX
3MIHIOIOTHCSl 3aJI€KHO BiJl MOTOJHUX YMOB, CTPOKIB BHUPOIIYBaHHS Ta TEXHOJOTIi
KynpTypu. Cepen HaOUIbI HEOE3NMEeYHUX BUAIB y PI3HUX PErioHax BUPOIyBaHHS
BiZ3HavaroTh KanycTsaHy miib Plutella xylostella (L.), kanycTsiaux Ginanis Pieris spp.,
KarmycTsiHy nonenuiro Brevicoryne brassicae (L.), coBok, XpecTonBiTHX OJIIIOK Ta
kiaomB poauru Pentatomidae. CywacHuil iHTErpoBaHMi 3aXHCT Iependadyae He
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KaJleHJapHe  3aCTOCYBaHHS  IHCEKTHULHM[IB, a  MOEAHAHHS  MOHITOPUHIY,
pod1IaKTUIHUX arpOTEXHIYHHUX MPUHOMIB, 010JI0TTYHOTO KOHTPOJIIO Ta BUOIPKOBOTO
XIMIYHOTO BTpy4YaHHs. Takui MiaXiJ Ja€ 3MOry OJHOYACHO OOMEXYBaTH BTpPATH
BpO’Kalo, YMOBIILHIOBATH (POPMYBaHHS PE3UCTEHTHOCTI Y TMOMYJISIIAX IIKIHHUKIB 1
3MEHIITyBaTH HETaTUBHUH BIUIMB Ha KOpUCHY eHToMOodaynHy [1,3].

[TouaTkOBOIO JIAHKOIO 1HTETPOBAHOI CHCTEMHU € (HITOCAHITAPHUI MOHITOPHUHT.
OO6cTexeHHs! POCINH AOLIIBHO MPOBOJUTH BiJ PO3CAIHOTO NEpioAy 10 GopMyBaHHS
TOBApPHOT TOJIOBKH, OI[IHIOIOYH HE JIUIIIE YUCENbHICTh (hiTodaris, a i CIIiBB1IHOIICHHS
iXHIX CTajlil PO3BUTKY Ta MPHUCYTHICTh MPUPOAHUX BOpPOTriB. /i kamycTsiHOI Mo
KOPHCHUM JOMOBHEHHSM JI0 Bi3yaJlbHUX O0JIIKIB € (hepOMOHHI MACTKH, 32 JIOTIOMOT OO
SKUX MOJKHAa BCTAHOBJIIOBATH IOYATOK 1 JWHAMIKY JbhOTY iMaro. PimeHHs 110710
3aXMCHOTO BTPYYaHHS Ma€ BpPAaxOBYBaTH (PAaKTUUHMM pIBEHb 3aceleHHdA, (a3y
PO3BUTKY POCJHH, IPOTHO3 MOTOAU Ta PU3MK MOJAJIBIION0 HAPOCTAHHS YUCEIIBHOCTI.
Y upomMy mojisrae NOpPUHIMUIOBA BIAMIHHICTH IHTETPOBAHOI CHUCTEMH  BiJ
npo(UIaKTUYHOTO 0araropa3oBOro OOIMPHUCKYBaHHS 0e€3 TMONEepPelIHbOi OIIHKU
ditocanitTaproi cutyamii [1, 2]. BaxiauBe wMiclie IOCITAOTh arpoTeXHIYHI Ta
oprasizaiiiini 3axoau. [IpocropoBe po3MexxyBaHHS HOBHUX HACaKEHb KallyCTH 3
MOJSIMM, JIe paHillle BUPOINYBAJIM KyJbTypd pOAMHM Brassicaceae, 3HMKCHHS
KUIBKOCTI MICIA30MPaIbHUX PELITOK, KOHTPOJIb MAJaIUIl Ta XPECTOLUBITUX Oyp’sHIB
CKOPOYYIOTh KUIBKICTh TIOCTYITHUX KOPMOBHUX 1 Pe3€pBallHUX POCIHUH JIJISl YaCTUHU
ditodaris. CiBo3MiHa OCOOJMBO BaXKJIMBA JJISI BUJIIB, KUTTEBUM ITUKII SIKUX TICHO
MOB’SI3aHUI 13 KOHKpPETHUM TojieM. BojgHodac MoOIbHI KOMaxu, 30Kkpema P.
xylostella, 3qaTHi akTHBHO 3acessITH HOBI MOCIBU, TOMY arpOTEXHIYHI MPUHOMHU HE
MOBMHHI ~ BUKOPUCTOBYBATUCSA  130Jp0BaHO. CyyacHl peKOMEHAAlll  TaKoX
nependavyaroTh 3aCTOCYBAaHHS 3MIIIAHUX HACAIKE€Hb, POCIUH-TIACTOK 1 MIATPUMAHHS
3JI0POBOT'0 CTaHy KYJIBTYpH SIK CKJIa0BHX npodimaktiuunoro omoky IPM [1, 2].

bionoriyna ckiazioBa iHTErPOBAHOTO 3aXUCTy 0a3y€eThCsS HAa BUKOPUCTAHHI Ta
30epeKeHH] MPUPOTHUX PETYJISITOPIB YUCETBHOCTI. JJis KamyCTsHOT MOJII 3HaYEHHS
MaroTh SHIEBI Ta JMYMHKOBI mapasurtoimu Trichogramma spp., Cotesia plutellae,
Diadegma spp., a Tako XHXKi TYPYHH, KJIOIH, TMYUHKU cupdia i maByku. Y Cy4acHUX
nporpaMax 3axHCTy MEepPCIeKTHBHUMU 3aIMINalThCs mpernapat Ha ocHoBi Bacillus
thurlnglen3|s eHToMomaToreHHi rpubu Beauveria bassiana ta iHun MikpoOGioJorivHi
areHTH. IX BKJIIOUEHHS 10 CHCTEMH 0COOJIMBO JOLIIBHE TOJ, KOJIM HEOOX1THO 3HU3HTH
IHCEeKTUIIMIHE HABaHTAXCHHA W ogHouacHO 30epertu mapasutoimiB. OmgHaK
e(eKTUBHICTb O10MIpenapaTiB 3aJIEKUTh BiJ TEMIIEpaTypH, BOJIOTOCTI, BIKY IMUUHOK Ta
AKOCT1 TIOKPUTTS JIMCTKOBOI TIOBEpXHI, TOMY CTPOKHM 3aCTOCYBaHHS TOBHHHI
y3roJI)KyBaTHUCS 3 pe3yJibTaTaMyd MOHITOPUHTY [2,4].

[TobOB1 AOCHIKEHHS MiATBEPKYIOTh MEPCIEKTUBHICTh MOETHAHHS PI3HUX
MexaHI3MiB KOHTpoJito. B omyOmikoBanux y 2025 p naHuX, OTOpUMAaHHUX B XOJi
MPOBEICHUX crocTepexxeHb Ha mpoTsizi 2020 - 2023 pp. y Binnunpekii Ta
XMenbHUIIBbKIN 001acTAX, XIMIYHUI BapiaHT 3a0e3MedyBaB 3HI)KEHHS YMCENIbHOCTI P,
xylostella na 35 %, Toxi sik 3acTocyBanHs OGionpenapary Ha ocHoBi B. bassiana - na 40
% [3]. HaBeneHi 3Ha4eHHs XapaKTePU3yIOTh KOHKPETHI YMOBH JOCTIAY 1 HE MOXYTh
MEXaHIYHO TIEPEHOCUTHCS Ha BCl TEXHOJOrIl BHUPOINYBaHHS, IMPOTE€ BOHU
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JEMOHCTPYIOTh, 110 O10JIOTTYHUN KOMIIOHEHT 31aTHUN OyTH MOBHOIIIHHOK YaCTUHOIO
CUCTEMH PETYJIIOBAHHS YUCEIBHOCTI KayCTsIHOT MOJI.

XimiyHl 3aco0M B IHTETPOBaHIM CHCTEM1 3aJIUIIAIOTHCS 1HCTPYMEHTOM
MIBUAKOTO CTPUMYBAHHS MOMYJALii, MpOTe IX 3aCTOCYBaHHS Mae OyTu
obrpynroBanuM. OcoOmuBoi yBarum motpedye P. Xylostella, mns sixkoi mpoOnema
1HCEeKTUIIUHOT PE3UCTEHTHOCTI Ma€ IIoOanpHEe 3Ha4deHHs. ToMmy mpemapaTH CIif
YepryBaTd 3a MEXaHi3MOM i, YHUKATH MOBTOPHOT'O BUKOPHCTAHHS OJHIET AIFOYOI
PEUYOBMHU B IMOCIHITOBHUX 0OpoOKax 1 HaJaBaTH TMEpeBary CENIEKTUBHUM PILICHHSM,
CYMICHUM 13 A1SUTbHICTIO eHTOMOdAariB. 3a MOKIUBOCTI 00POOKH BapTO CIIPSIMOBYBATH
Ha HaWO1IbII 4y T/IKBI cTafdll PiTodara. BaxxauBuM € TakoX TOTpUMaHHS PErJIaMEHTIB
3apeecTpOBaHUX B YKpaiHi 3aCO01B 3aXUCTy POCIWH, CTPOKIB OYIKyBaHHS Ta BUMOT
I110/10 OXOPOHH 3aITHIIFOBAYiB.

OxpemMo0 0COOJIMBICTIO Cy4acHOI 1HTETPOBAHOI CHUCTEMH 3aXUCTY POCIHUH €
YIPaBIIIHHS CEPEIOBUIIEM arporeHo3y. KBiTyul cMyru Ta 1HII HamiBIPUPOJIHI
€JIEMEHTH M00JIM3Y OBOYEBHX OB MOXKYTh 3a0€31euyBaTH JOPOCIUX Mapa3UTOiIiB
J0JJaTKOBUMH XapuOBUMU pecypcamu. BogHouac Oyab-sike CTBOPEHHS TaAKUX JUISTHOK
notpedye niadopy pOCiauH, SIKI HE CTalOTh JOJATKOBUMU IOCIOAAPSAMU HEOE3MEUHUX
ditodaris. OTke, ekojoriyHa iHGPACTPYyKTypa IMOJs MOBUHHA IPOEKTYBATHUCS 3
YpaxyBaHHAM KOHKPETHOIO KOMIUIEKCY IIKIJHUKIB 1 KOPUCHUX OpraHi3MiB, a He
3aCTOCOBYBATHUCS 32 YHIBEPCAIIBHOIO CXEMOIO [2, 4].

TakuM 4YHMHOM, Cy4yacHa IHTETpOBaHA CHCTEMa 3aXHCTy KalyCTH IOBHHHA
(YHKIIOHYBATH SIK TIOCIIJJOBHUN aJITOPUTM: MPOPIITAKTUKA 3aCEJIEHHS - PETyJIApHUN
MOHITOPUHT - OLIIHIOBAHHSI PU3UKY - BUKOPUCTAHHS arpOTEXHIYHHUX 1 O10JOTTYHUX
croco0iB - BHUOIPKOBE 3aCTOCYBAaHHS 1HCEKTHIUIIB 3a HEOOXIAHOCTI - KOHTPOJIb
PEe3yJIbTaTUBHOCTI MPOBEICHOT0 3ax0y. JlJIs KarmycTssHOT MOJIi, TTOTeNrIlb, O1JIaHIB Ta
IHIMMX ~ JAOMIHAHTHHX  ¢iTodariB  epeKTUBHICTh CHUCTEMH BHU3HAYAETHCS HE
MaKCHUMAaJIbHOIO KUIBKICTIO 0OPOOOK, 8 CBOEYACHICTIO Ta CYMICHICTIO 1i KOMITOHEHTIB.
[Tonanpiie BAOCKOHAJIEHHS 3aXUCTy KalyCTH B YKpaiHi JAOLIIBHO CHPSMOBYBAaTH Ha
perioHajibHe YTOYHEHHS MOPOTiB MIKIJIUBOCTI, MIUPIIE BUKOPUCTAHHS O10JOTIYHUX
arcHTIB, YAOCKOHAJICHHS hepoMOHHOTO MOHITOPHUHTY  Ta  MOOYI0BYy
AHTUPE3UCTEHTHUX CXEM, aalTOBaHUX JI0 MOTOAHUX YMOB KOHKPETHOI'O CE30HY.
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1. Prasad R., Manjunath B. S., Savita S. M., Gowda A. P. M. Plant protection module
on management of diamondback moth, Plutella xylostella and other lepidopteran pests
in cabbage. The Indian Journal of Agricultural Sciences. 2021. Vol. 91, No. 12. DOI:
10.56093/ijas.v91i12.120796.
2. Dara S. K. Integrated pest management strategy for the diamondback moth, Plutella
xylostella. University of California Agriculture and Natural Resources. 2021.
Integrated approach: host-plant resistance, cultural, biological, behavioral and need-
based chemical control.
3. Kanyctsna mine (Plutella xylostella): cywacni migxoau 10 3aXuUcTy POCIUH Y
KOHTEKCTI TOIATKOBUX MUTBI Ta EKOHOMIYHO1 €PeKTUBHOCTI. ArpapHi iHHOBaIlii. 2025.
[TonpoBi gocaimkenus 2020 - 2023 pp. y Binauubkiit Ta XMeIbHHUIBKINA 0071aCTAX.



133

4. Diamondback Moth Management in Cole Crops. UF/IFAS Extension. 2025.
ENY2119/IN1443. Pexomenpaaiii I0J0 MOHITOPHHTY, CaHITQpHUX 3axO/IiB,
010JIOTIYHOTO KOHTPOJI0, 30€peKEeHHsI eHTOMO(DAriB 1 pallioHAILHOTO 3aCTOCYBaHHS
1HCEKTHUIIAIIB.

5. Koczor S. et al. Cabbage Stink Bug (Eurydema ventralis Kolenati, 1846)
(Hemiptera: Pentatomidae) - An Increasingly Important Pest in Europe. Agriculture.
2025. Vol. 15, No. 16. Article 1779. DOI: 10.3390/agriculture15161779.

IHimanenko Mapuna AnartoJiiBHa

KaHJ. C.-T. HAyK, IOLECHT

ORCID ID: (0000-0001-8954-8256)

buproxk Mapko Exyapaosuu

Ilapenko Biaaauciaas AnapiiioBu4

OakasaBp

[TontaBcekuii ep>kaBHUM arpapHUil YHIBEPCUTET
M. [lonraBa

DOI 10.31210/cyaq2026.45

BJIOCKOHAJIEHHS BIOJIOTTYHUX METO/JAIB KOHTPOJIIO
OCHOBHMUX HIKIJTHUKIB COIB YMOBAX JIICOCTEIIOBOI 30HU
YKPAIHM

Cos (Glycine max (L.) Merr.) e BaxIHBOIWO OLTKOBO-OMIHHOIO KYJIBTYPOIO,
MPOJYKTUBHICTh AKOi 3HAYHOIO MIPOIO 3aJI€KUTh Bl CTAOUIBHOIO (hITOCAHITAPHOIO
CTaHy TOCIBIB. Y JICOCTENOBIM 30HI YKpaiHUM MpOTITOM BEreTaiii KyJIbTypu
dopmyeThecsi KOMIUIEKC ¢iTodariB, MpeacTaBICHUN CUCHUMH, JUCTOTPU3YYUMH Ta
0araToiTHIUMH BHIAMH. [X YHCEIBHICTD 1 MIKOJOYMHHICTD 3MiHIOIOTHCS BiMOBITHO 110
MOTOJHUX YMOB, CTPOKIB CIBOU, CTPYKTYPH CIBO3MIHH, CTaHy MOCIBY Ta 3aCTOCOBAHOT
CUCTEMH 3aXUCTy. 3a TakKhX OOCTaBMH aKTyaJbHUM € TIOCHJICHHS O10JIOTTYHOI
CKJIQZIOBOi 1HTErPOBAHOTO 3aXHUCTY, IO JA€ 3MOTYy IIJECHPSIMOBAHO PETYIIOBATU
HOMYJISAIIT IIKITHUKIB 1 BOJHOYAC 30epiraTi KOPUCHI KOMITOHEHTH arporieHo3y [1-4].

VY nockoHasieHHs 010J1I0TMYHOTO KOHTPOJIIO AOLUUIBHO PO3TISAaTH HE SIK IPOCTY
3aMiHy XIMIYHOTO 1HCEKTHIMAY OlompenapaTroM, a sIKk CUCTEMY B3a€MOIOB’SI3aHUX
npuiioMiB. [i OCHOBOIO Mae OYTH peryaspHHMIl MOHITOPMHI MOCiBiB, BH3HAUEHHS
JOMIHYIOUHX BHUJI1B, OLIIHIOBAHHS 1X IIIJIbHOCTI Ta BCTAHOBJICHHS HAUOLIBII YPa3JIUBUX
da3 po3BuTKy. Takuii miaxia Ja€ MOKIIUBICTH OOMpaTH O10JIOTTYHUI areHT BiJIMOBIAHO
710 KOHKPETHOI (PITOCaHITapHOT CUTYallli Ta YHUKATH HEOOTPYHTOBAaHUX 0OPOOOK.

Cepen MIKpOOHUMX areHTiB 3HAUHUM 1HTepec cTaHoBIATh Bacillus thuringiensis,
Beauveria bassiana Tta Metarhizium spp. CydacHi IOCHIIPKEHHS XapaKTepU3YIOTh
mpenapatd Ha OCHOBI IMX MIKPOOPTaHI3MIB SIK TMEPCIEKTUBHUMA  €JIEMEHT
€KOJIOTI30BaHMX CHCTEM PETYJIOBAaHHA YHCEIbHOCTI Komax-(ditodarie [1, 2].
BoaHodac pe3ynbTaTUBHICTD 1X 3aCTOCYBAHHS 3aJICKUTH BiJ] 010JI0T11 IIJILOBOTO BHITY,
npenapatuBHOi HOPMH, KUTTE3AATHOCTI MIKPOOPTaHi3My, TEMIIEpaTypH, BOJIOTOCTI Ta
CTPOKY BHECEHHS.
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[Ipenapatu Ha ocHOBI B. thuringiensis HaitO1JIbIII TOIIJIBHO BUKOPHUCTOBYBATH
TOJ1, KOJIA B MOIYJIALIT TyCKOKPUJIUX MepeBakar0Th MOJIOIII JIMYMHKOBI cTajli. Came
TOMY IMPOTHO3 TOSIBH T'yCEHHUIIb 1 IMOJBOBI OOJIKM TOBHHHI TEepeayBaTH OOpoOIli.
[lepcniekTMBHUM HaIpsiMOM PO3BUTKY Bt-mipenapatiB € BAOCKOHaNEHHs (POpMYIIAIILiil,
IO T1JIBUIIYIOTh CTa01IBHICTh O10JIOTIYHOTO areHTa IMicJisl HAHECEHHS Ta MOJI0BXKYIOTh
nepion #ioro aktuBHOCTI [3]. JIms ymoB Jlicoctemy me 0COOIMBO BaKJIMBO Hepe3
3HaYHy MIHJIMBICTh TEMIIEpaTypH, OMNaaiB Ta I1HTEHCUBHOCTI COHSYHOTO
BUripoMiHioBaHHs. EnToMonaTorenni rpubu B. bassiana i Metarhizium spp. MoxyTb
JIOTIOBHIOBATH OaKTepiaibHI 3aCO0M, OCKUTBKM MEXaHI3M iX B3a€MOJIl 3 KOMaxolo
Bipi3HAEThCA Bin Aii Bt. IlpakTuyHe 3Ha4YeHHS Ma€ 3MaTHICTh TPUOHWX AareHTIB
ypaXyBaTH IIKIJHUKA 4Yepe3 30BHINIHI MOKpWBH. BomHOo4Yac e(EeKTHUBHICTh TaKUX
npernapariB 3HAYHOIO MIPOI0 BHU3HAYAETHCA MIKPOKIIMATUYHUMU yMOBamMu. Tomy B
MOJIbOBUX TEXHOJIOTISIX HEOOX1THO Y3TO/)KYBaTH CTPOKHU 3aCTOCYBAHHS 3 MPOTHO30M
MOTO/IM T4 YHUKATH CHUTYallii, 32 IKMX 010areHT MIBUAKO BTpaya€e aKTUBHICTH [1, 2].
BaxnuBuM pe3epBOM MiABUIICHHS CTIMKOCTI CHCTEMH 3aXUCTy € 30€pe’KeHHS
IPUPOAHOI eHTOMO(ayHH. XMKaKU Ta Mapa3uTOiu 37aTHI MOCTIMHO BIUIMBATH Ha
nomyssiii  ¢dirodariB, TOMI SK HEBHOIPKOBI 1HCEKTUIUMAHI OOpPOOKH MOXYTh
MOpYIIYBaTH IIeH peryiasTopHuil MexaHizm. ToMmy O10J0Ti4HI 3aco0M JIOIIBHO
BIIPOBA/KYBATH B MEXaX IHTETPOBAHOI0 3aXUCTY, OLIHIOIOYH IX CYMICHICTb 3 IHIIUMHU
npuiiomMamMu. Y 1bOMY KOHTEKCTI OCOOJIMBOi yBaru moTpeOye 4eproBiCTh BHECEHHS
MpenapariB Ta MOYKJIMBUIN BIUTUB KOMITOHEHTIB CHCTEMH OJMH Ha OJTHOTO.

Jns  Jlicocrenmy VYKpaiHM NEpCHEKTUBHMM € BHUIPOOYBAHHS IITamiB
€HTOMOIIATOT€H1B, 3[aTHUX 30epiraTi BUCOKY aKTUBHICTb 32 XapaKTEPHUX ISl pET10HY
KOJIMBAHb I'JIPOTEPMIYHUX YMOB. OIIHIOBaHHS TaKUX IITaMiB JOLJIBHO MPOBOJIUTH HE
JIUIIIE 32 PIBHEM YPaKEeHHSI IIIITLOBOTO IIKiTHUKA. HeoOXiTHO BpaxoByBaTH TPUBATICTh
3aXMCHOI /i1, CTa0lIBHICTh Y MOJIbOBUX YMOBAX, CYMICHICTb 13 3ac00aMU JKUBJICHHS Ta
3aXUCTY, BIUIMB HAa KOPUCHUX WICHHUCTOHOTHX 1 MOJIMBICTh BKIIFOUECHHSI MperapaTy
JI0 TEXHOJIOT1YHOI CXEMH BHUPOIIYBaHHS COi.

OxpeMoro 3HaueHHsA HaOyBa€ SKICTh MpenapaTUBHOI (opMu. 3a JaHUMU
Cy4aCHUX JOCTIIKeHb, €(PEKTUBHICTh MIKPOOHHMX 3aCO01B 3aJIEKUTh HE TUIHKU BiJl
BUJTy MIKpOOpTaHi3My, a i BiJl criocoOy Horo 30epekeHHs, HAHECEHHS Ta 3aXUCTY BiJl
HECTIPUSITIIMBUX YMHHUKIB cepenoBuiia [2, 4]. OTxe, BIOCKOHAJIICHHSI 010METOly Ma€e
OXOIUJTIOBATH OJIHOYACHO CEJICKI[IF0 aKTUBHMX INITamiB, TEXHOJIOTII0 BUPOOHUIITBA
npenapary 1 moJIbOBHM perjiaMeHT MOro BUKOPHUCTAHHS.

PamionanpHa cxema 010J0TIYHOTO KOHTPOJIIO B TOCIBaX COi MOXKE BKIIFOYATH
KUIbKa MOCIIJJOBHUX €TaIliB: pPAHHHOCE30HHE OOCTEKEHHS arpolieH03y, BCTAHOBJICHHS
BUJIOBOTO CKJIay IIKIJIHUKIB, CIIOCTEPEKEHHS 3a JAMHAMIKOK iX YHCEJIBHOCTI,
BU3HAYCHHS MOTpPeOU y BTpPydYaHHi, A00Ip crnenu(pigyHOro O10JIOTIYHOTO areHTa Ta
MOJAJIBITY OIIHKY Pe3yJbTaTUBHOCTI TMPOBEACHOTO 3axX0Ay. Taka MOCIHiIOBHICTh
MiIBUIYE OOIPYHTOBAHICTh 3aXUCHUX PIMIEHb 1 CTBOPIOE TEPEIyMOBHU IS
CKOPOYEHHS KUTBKOCTI MPO(QUIAKTUYHUX THCEKTUIIMTHUX OOPOOOK.

OTxe, momanbilie BIAOCKOHAJIEHHS OIOJOTIYHOTO KOHTPOJIK OCHOBHUX
IKITHUKIB coi B ymoBax Jlicoctemy YkpaiHM Mae TpyHTYBaTHCS Ha TMO€IHAHHI
MOHITOPHHTY, MIKPOOIOJOTIYHMX areHTIB 1 MNPHUPOJHUX MEXaHI3MIB peryJisLii
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yucenbHOCTI (itodariB. HalinepcreKTUBHIIIMMEU HanpsiMaMH € J00Ip aJanToBaHUX
mtamiB B. thuringiensis, B. bassiana ta Metarhizium spp., onTumizaiiisi CTpOKiB X
BHECCHHSI, IT1JIBUIIICHHS CTa0UTBHOCTI MpenapaTuBHUX (GOpPM 1 IepeBipKa CyMICHOCTI 3
IHIIMMHU CKJIaJI0OBUMH 1HTETPOBAHOTO 3aXUCTY. Peaizallis Takoro miaxoay CIpusITHME
3MEHIIICHHIO TECTUIIUHOTO HAaBAHTAXEHHS, 30€pEKEHHIO KOPUCHOT eHTOMO(ayHU Ta
TIIBUIIIEHHIO €KOJIOT1YHO1 CTIHKOCTI arpoIieHO031B COi.

Cnucok BUKOPUCTAHUX JIAKepeJT
1. JIeimuko A. C., I'ymentok 1. I. MikpoOHi mpenapaTy Jjisi KOHTPOJIO YHCETbHOCTI
¢iTodari: MexaHi3mMu [ii Ta MepeBaru 3acTOCyBaHHS. ATPOEKOJIOTIYHHH >KypHAll.
2024. Ne 3. C. 120-133. DOI: 10.33730/2077-4893.3.2024.311186.
2. ITpurynona B. B., Jloamoga /1. O., Koanenko B. @., Imeiikia K. €. OcobmmBocTi
BUKOPUCTaHHS O10JIOTIYHUX TpenapaTiB 1HCEKTUIUAHOI 1ii Ha ocHoBi Bacillus
thuringiensis, Metarhizium anisopliae (robertsi), Beauveria bassiana B ciibcbkOMYy
rocrnofapcTBi. YKpaiHChbKUM KypHaI 3 pobieM meaunuau npaii. 2024. T. 20, Ne 1.
C. 44-53. DOI: 10.33573/ujoh2024.01.044.
3. Bacillus thuringiensis (Bt)-based biopesticide: navigating success, challenges, and
future horizons in sustainable pest control. Science of the Total Environment. 2024.
Vol. 954. 176594. DOI: 10.1016/j.scitotenv.2024.176594.
4. Insecticidal potential of Bacillus thuringiensis, Beauveria bassiana and Metarhizium
anisopliae individually and their synergistic effect against Spodoptera litura. Heliyon.
2024. Vol. 10. e37175. DOI: 10.1016/j.heliyon.2024.e37175.
5. bynac A. A., Tkau €. /., JIBopeurkuii B. B. bionpenapatu B YkpaiHi Ta CBITi:
Cy4acHI TpPEHIW Ta MEepCHeKTHBH. Arpoekooriuynmii >xypHan. 2024. Ne 4. DOI:
10.33730/2077-4893.4.2024.317163.

Himanenko Mapuna AHaToJIiiBHA

KaHJ. C.-T. HayK, JOLIEHT

ORCID ID: (0000-0001-8954-8256)

Kuaitauii Anapiii BikropoBuu

Kyuaimx AaTon IropoBu4

OakasaBp

[TontaBcekuii ep>kaBHUM arpapHUil YHIBEPCUTET
M. [lonraBa

DOI 10.31210/cyaq2026.46
OCOBJMUBOCTI CYYACHOI IHTETPOBAHOI CUCTEMM
3AXUCTY NOJYHHUIII BIJI KOMIUVIEKCY OCHOBHUX HIKITHUKIB

CrabinbHe oOJepKaHHs SKICHOI MpOAyKIl moiayHuii cagosoi (Fragaria x
ananassa Duch.) 3aauH010 MipOIO 3aJI€XKHUTH BiJ CBOEYACHOTO OOMEKEHHS YMCEIBLHOCTI
ditodaris. Y HacaHpKeHHSIX KyJIbTYpH OJHOYACHO MOXYTh (opmyBaTuCs
YIpYyMOBaHHS KOMaXx 1 KJIIIB 13 PI3HUM THIIOM >KMBJIEHHS Ta HEOIHAKOBOIO CE30HHOIO
auHamikoro. Haitbinpiny yBary B CydyacHUX Iporpamax 3aXucTy IpUIUISIOTh TPUIICAM,
MaByTUHHAM  KJIIIAM, TIOMEJUIIM, JOBFOHOCHKaM, KiomaM-ditodaram Ta
IsMUCTOKpITM  apo3odini Drosophila suzukii. Bucoka mimacTHYHICTE OKpeMHX
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BU/IIB, IIBUJKA 3MiHA MOKOJIHb 1 PU3UK IMOSBU PE3UCTEHTHUX MOMYJAIINA poOJATH
Maj0e(EeKTUBHOIO CTPATETIIO, 110 TPYHTYEThCS JUIIE HA MOBTOPHUX 1HCEKTUIIMIHUX
a00 akapuiuaIHUX 00pookax. ToMy cydacHUM 3aXUCT MOTYHHIN JOLUIBHO (OpMyBaTH
SIK KOMIUJIEKC B3a€MOMOB’s3aHUX MPODITaKTUIHUX, MOHITOPUHTOBHUX, O10JIOTTYHHX 1
XIMIYHUX 3axomiB [1, 2].

BuxigHuM eJ1eMEHTOM IHTErpOBaHOI CHCTEMH € pEryJspHe OOCTEeKEHHS
Haca/pKeHb. KOHTPOJIb pOCIIMH /10 TOYATKY MBITIHHA Ta B TIePio1 (OpMyBaHHS BPOXKAIO
Jla€ 3MOTY CBOEYACHO BHUSIBUTH JIOKaJIbHI ocepenku (pitodaris. s TpUmciB JOUITBHO
MOETHYBATH OTJISAJT KBITOK 13 KJICHOBHMH MAaCTKaMHM, TOJI SIK YUCENBHICTH Tetranychus
urticae OIHIOIOTH TMEPEBAXXHO 3a CTAHOM JIMCTKIB, OCOOJIMBO iX HIKHBOTO OOKY.
MOHITOPUHT MONEIHIhL MPOBOAATh HA MOJOIUX OPTraHax POCIHWH, a KOHTPOJb D.
suzukii moTpedye crocTepeKeHHs 32 JOPOCIUMHU MyXaMU Ta CTAHOM IUIOJIB Y TIEP10/]
nocturanHsa. OTpuMaHi JaHi CIiJi CIIBBIIHOCUTH 3 MOTOJHUMHU yMOBaMH, (a3oro
PO3BUTKY KYJbTYpPH Ta IOIEPEIHBOIO ICTOPIEI0 3aceeHHs MUISHKA. Takuh IMiaxij
JI03BOJISIE TIEPEUTH BiJ KaJICHIAPHOI CXEMHU JI0 OOIPYHTOBAHOTO BHOOPY CTPOKY
BTpy4aHHs [1, 5].

[Ipodinaktuyna ckiagoBa mnependadac BUKOPUCTAHHS 3JI0POBOTO CAJUBHOTO
MaTepiany, BHUJAJEHHS POCIMHHHMX PEIITOK 1 MOUIKOHKCHHUX ST/, HEeIOMYyIICHHS
HAJMIPHOTO 3arylieHHs Ta 30ajlaHCOBaHE JKMUBIECHHS POCIHH. BaXXIMBUM € Takox
KOHTpPOJIb Oyp’siHIB, IKI MOXYTh HIATPUMYBAaTH PO3BUTOK OKpeMux (¢itodariB ado
CIIYyI'yBaTH MPOMDKHUMHU KOpMoBUMH pociuHamu. [Jns D. suzukii ocobmuBoro
3Ha4Y€HHs HaOyBa€ CBO€YaCHUM 301p CTUIJIOI MPOAYKIII Ta BUIYUYEHHS MEPE3pUIUX YU
MOIIKO/PKEHUX AT 13 HacaJkeHHs . CyKyNHICTh LMX ONepaliil 3MeHIIy€e KUIbKICTh
MPUJATHUX MICIh JUISl KUBJICHHS 1 PO3MHOKEHHS IIKIJIHUKIB Ta CTBOPIOE MEHII
CIPUSATIIMBI YMOBH JJIS IIBUAKOTO HAPOCTAHHS iX momyssiii [1, 2].

[lepcnieKTUBHUM HANpPsIMOM € TOCHJICHHS POl O10J0TIYHOTO KOHTPOII0. Y
PEryJIIOBaHH1 YUCEIBHOCTI TPHUIICIB 3aCTOCOBYIOTh XMKHMX KJITIIIIIB, 30KkpeMa Neoseiulus
cucumeris, a TaKOX XUXKUX Kio1iB poay Orius.

VY3aranpHeHHS pe3yJbTaTIB CyYaCHUX JOCIHIKEHb CBIAYUTH, 110 MPUPOIHI
BOPOTH MOXYTh 3a0e3leuyBaTH CYTTEBE 3HIDKCHHS YHMCEIBHOCTI TPHIICIB, XO4a
KiHIIeBa €()eKTUBHICTh 3aJICKUTh Bl TEMIIEPATYPH, BUXITHOI NIIJILHOCTI IIKITHUKA Ta
0COOJIMBOCTEM TEXHOJIOT1i BUpOIyBaHHS [3].

[IpoTy MaBYTHMHHMX KIIIIIB A0 CUCTEMH OIOKOHTPOJIO MOXKYTh BKIIFOHUATHCS
crnenianizoBani akapudaru. BogHouac 30epekeHHs KOPUCHOI €eHTOMO - i akapudayHu
notpedye o0epexHoro 1000py MECTUIUAIB, OCKIJIBKU HECEJICKTUBHI OOPOOKHU 3/1aTHI
NOPYIILYBATH CIIBBIIHOMICHHS MK (iTodaramu Ta ix IpupoAHUMH Boporami [1, 3].

XiMIYHHH KOMITOHEHT IHTETPOBAHOTO 3aXHUCTy Ma€ BUKOHYBAaTH KOPUTYBAIbHY
dyHKI1I10. PillieHHs po 3aCTOCYBaHHS IHCEKTHUITUTY a00 aKapuIUAy MPUUMAIOTh TT1CTIs
OIiHIOBaHHS (haKTHYHOTO (HITOCAHITAPHOTO PU3UKY, a BUOIpP 3aco0y 3IIMCHIOIOTH
JUIIE Cepel TMpemnapaTiB, J03BOJCHUX [JIs BIAMOBIAHOI KyJbTypH ¥ yMOB
BUKOPHUCTAHHS.

Oco0MBO BKIMBUM € YePTyBaHHS JIIOUYNX PEUOBUH 13 PISHUMHU MEXaHI3MaMH
aii. Takuii TPUHLHKI 3MEHIIY€E CENEKUIMHUNA THCK Ha TOMYJSIII Ta CHOBUIBHIOE
dopmyBanns crivikocTi. [lix 9ac MBITIHHA W AKTHMBHOCTI 3alMIIOBAYiB TMPIOPUTET
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MOBHUHHI MaTH MPUAOMH, SIK1 MiHIMI3YIOTh HeOa)KaHHI BIUIMB Ha HEIIJIbOB1 OPraHi3MHU.
CyMiCHICTh XIMIYHOTO 3aXHCTYy 3 BUITYCKOM €HTOMO(DariB HEoOX1THO OILIIHIOBATH IIIE
Ha eTalll IJIaHyBaHHs mporpamu [ 1, 2].

OxpeMoi yBaru mnotpeOye 3axUCT BiJ TPUIICIB, OCKUIBKH 1X JKUBJIEHHS Ha
IreHEpaTUBHUX OpraHax 1 MOJIOJUX IUIOAAX 3/JaTHE TMOMITHO 3HMXKYBAaTH TOBApHY
AKICTh ATiA. Pe3ynpTaTu mpoBemeHHX AochimkeHb y 2025 p. mokasamu, Mo cepe
OC31HCeKTUITUAHNX TIIXO0IIB HAWOIIBIIMK MPAKTHYHUA TOTEHITIAT MAarOTh XMXKI
YWICHUCTOHOT1, BOAHOYAC €(PEKTHUBHICTh 3aXOJIIB ICTOTHO 3MIHIOBAJaCs 3aJIC)KHO Bi
KOHKPETHHUX YMOB BHPOIIYBaHHS.

Ile miaTBepKy€E MOIITBHICTD aIalTUBHOL, a HE MAOJIOHHOT CHCTEMU 3aXHCTY,
y SIKii PIIIEHHS KOPUTYIOTH BIJMOBIAHO 0 JaHUX JOKAJIBHOTO MOHiTOpUHrY [3]. s
TUBSIMUCTOKPHIIOT JP030(1JId MEPCHEKTUBHUM HAIMPSIMOM 3aJUIIAEThCS TOETHAHHS
CaHITapHUX 3aXO/iB, MOHITOPUHTY Ta OIOJIOTIYHOTO PETYIIOBAHHS; CYy4acHI
JOCIIIJKEHHS 3HAYHY YBary NMpUIISIOTh MAPA3UTOiJaM Ta EHTOMOIIATOreHaMm [4].

Otxe, I1HTErpOBaHWM 3aXHWCT TIOJYHHUIN BiJl KOMIUIEKCY IIKIJHUKIB Mae
OyayBaTHCSi Ha TOCTIHHOMY KOHTpOJI (PITOCAHITApHOI CHUTyaIlli Ta CyMICHOMY
BUKOPHUCTAHHI PI3HUX METO/IIB.

[IpodinakTuka 3MeHIIye WMOBIPHICTH MAacCOBOTO 3aCEJICHHS HacaJKEHHS,
MOHITOPUHI 3a0e3Meuye CBOEYACHICTh pPIIIEHb, O10JOTIYHI areHTH MiATPUMYIOTh
MPUPOJHE PEryJIIOBaHHA YUCENBHOCTI (iTodariB, a CEeIeKTUBHI MNECTUIUAH
BUKOPHUCTOBYIOTHCS JIHIIIE 32 0OTpyHTOBaHOI moTpebu. Taka moOyaoBa cucteMu aae
MOJIMBICTh OJHOYACHO 3aXHINATH BPOXKal, 3HIKYBATH TIECTUITUIHE HABAaHTAKCHHSI,
30epiraTd KOPHUCHUX UJIEHHUCTOHOTHUX 1 CTPUMYBATH PO3BUTOK PE3UCTCHTHOCTI B
MTOMYJIAIISIX OCHOBHUX ITKITHUKIB.
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®dopMmyBaHHS BUCOKOT'O I TOBapHOT'O BPOKat0 MOPKBU MociBHOI (Daucus carota
L.) HemoxsiBe 0€3 KOHTPOJIO OPTraHi3MiB, sIKI MOIIKOKYIOTh POCIMHH B Pi3HI
nepiogd ix po3BUTKY. BumoBuii ckiam ¢iTtodariB 3MIHIOETBCS 3aJE€KHO BiJl
HONEpPEeIHNKA, IOTOJHUX YMOB, TEXHOJIOTIi BHUPOIIYBaHHA Ta OCOOJIMBOCTEH
KOHKPETHOTO 1oJIsl. 3HaYHOI KO 3/1aTHI 3aBAaBaTH MOpKBsiHa myxa Psila rosae (F.),
MOpKBsIHa IIMCTOyTBOpIOtoua HemaTtoja Heterodera carotae, momenuui, JUYUHKA
KOBAIIMKIB Ta iHIII IPYHTOBI IIKiIHUKH. IX HEraTUBHMIA BIUIUB MPOSBIAECTHCS depe3
MOIIKO/PKEHHS JIMCTKOBOTO amapaTy W KOpPEHEIUIOAIB, OCIa0JeHHsI POCIUH, BTPATy
TOBAapHOCTI MPOAYKIi, a JAJII CUCHUX KOMax — TaKOX 4Yepe3 y4yacTh y MOLIMPEHHI
OKpemMHuX BIpycHHX iH(ekmiii. ToMy 3axuCT NOCIBIB NOBUHEH Oa3yBaTHCs Ha
MOEAHAHHI PI3HUX CMOCOOIB PETyJIIOBaHHS, a HE HA CUCTEMAaTUYHOMY 3aCTOCYBaHHI
oJIHOTO THITY 3ac00iB [1 - 3].

3anoOiraHHsi MacOBOMY HaKONMHWYEHHIO (piTo(dariB mouynHaeThes 1€ A0 CiBOM.
[Tone mix MOpKBY BapTO N0OMpaTH 3 ypaxyBaHHSM IONEPETHHOTO BUKOPHCTAHHS
TUISTHKA Ta TOMIUPEHHS CHeIiai30BaHuX IMIKIIHUKIB y MUHYJ pokd. TpuBammmii
1HTEepBaJd MK TOBTOPHUM BHPOIIYBAHHSIM KyJbTYPH Ha OJHOMY MICIIl OOMEXye
HAKOIMWYEHHSI OPraHi3MiB, JKUTTEBHM ITUKI SKUX TICHO TOB’SI3aHUN 13 MOPKBOIO.
HonatkoBuii edekT 3a0e3neuye BiAJaICHHs] HOBOTO MOCIBY BiJl IJIOII, JIe KYJIbTypa
pocina nonepeaHboro ce3ony. Ilicis 3aBepiieHHs 30MpaHHS BaXJIMBO HE 3aJIUIIATH
JpKepena MiATPUMaHHS MOMYJIALii, a BIPOJOBK BEreTallii - KOHTPOJIIOBATH Oyp’ THUCTY
POCIMHHICTb, 30KpeMa MPEJICTABHUKIB poJIMHU Apiaceae. SKIo Ha Mol ICHY€ 3arpo3a
HEMATOJHOTO Ypa)XXEHHS, HEOOXIJIHO YHUKATH NEPEMIIICHHS 3apa’keHUX YacCTOK
IPYHTY pa3oM i3 TEXHIKOO Ta iHBeHTapeM [1].

[IpuitHATTS pillleHb YNPOAOBXK CE30HY Mae€ coupartucss Ha (aKTHYHI
crioctepekeHHs. [ BU3HAUEHHS aKTUBHOCTI JOPOCIHMX OCOOMH MOPKBSHOT MYyXH
npuaaTHI KJICHOBI MaCTKHU. [X MoOKa3HUKH JOIIBHO aHaJli3yBaTH HE 130JIbOBAHO, a
pa3oM 13 TeMmIlepaTypHMMH yMOBaMH Ta (a30r0 pO3BUTKY pOCIHMH. Tak MOxHa
CBOEYACHIIIE BCTAHOBUTH TEP10/1, KOJIU PU3HK 3aCETICHHS MOCIBY MiABUIIy€eThcs. CTan
MOMYJISIIM MONEeNUIb OLIHIOITh MiJl Yac CHUCTEMAaTHMYHOTO OISOy HaA3eMHHUX
oprasiB, 0COOJIMBO MOJIOJOTO JIUCTA. BogHouac 3a mimo3pu Ha HasBHICTH H. carotae
JIOIIUTBHAM € OOCTEKEHHsI TPYHTY Ta BpaxyBaHHS (hITOCAHITAPHOI 1CTOPIi MIJISTHKH.
OTxXe, MOHITOPUHI TEPETBOPIOE 3aXMCHI 3aXOM 3 KaJeHJIApHOI HpPOLEAypH Ha
peaxIliio Ha peaJibHy CUTYaIlilo B arporieHosi [ 1, 2].


https://orcid.org/0000-0001-8954-8256

139

JlonaTkoB1 MOMJIMBOCTI JIJIi 3HWKEHHS BTPAT CTBOPIOE MPABUIBLHUN BUOIP
copTtoBoro matepiany. JlocipKeHHsT OCTaHHIX POKIB IMIITBEPKYIOTh, 110 T€HOTUITH
MOPKBHU MOKYTh HEOJTHAKOBO pearyBaTH Ha MOMIKOIKEHHS OKPEMUMU BUJAMHU KOMaX,
a OTXe, COPTOBA CKJIaJJ0Ba Ma€ MOTEHITIaN JUIsl BKIIOYEHHS 10 KOMIUIEKCHOT MPOTrpaMu
[3]. BogHodac HaBiTh MEHII CHPUNHATIMBUIA COPT HE yCyBa€ MOTPeOM B IHIIUX
3axonax. Jlo HexiMIYHMX CIOCO0IB MOXXHA BIJIHECTH KOPHUTYBaHHS CTpOKIB
TEXHOJIOTIYHUX OTepalliif, 3acTocyBaHHA (i3nyHUX O0ap’€piB Ha HEBEIMKUX IJIOMIAX Ta
CTBOpPEHHSI YMOB /ISl AISUIBHOCTI MPUPOAHUX BOPOTIB IIKIAHUKIB. JlJis opraHi3MmiB,
YaCTHHA PO3BUTKY SIKUX BIIOYBA€THCS B IPYHTI, IEPCIIEKTUBHUMH € 010JI0T14HI areHTH,
e(eKTUBHICTh SIKMX 3HAYHOIO MIPOIO BHU3HAYAETHCS BOJIOTICTIO, TEMIEPaTyporo Ta
crioco6oM BHeceHHs [ 1, 3].

HaiicknanHimmm 00’ €KTOM KOHTPOJIIO 3aJIMIIAETHCS MOPKBSHA MyXa, OCKIJIbKU
JUYUHKA MICJIS MPOHUKHEHHS B KOPEHEIUIJ] CTa€ MaJjoJIOCTYIMHOI JJisi OUIBIIOCTI
omepatMBHUX 3axojiB. lle 3mingye akmeHT 13 OOpoTbOM 3 yXKe€ HasIBHUM
HOLIKO/KEHHSIM Ha MoIepeKeHHs 3aceneHHs. [IpocTopoBa 13011151, BIACTEKEHHS
JBOTY JOPOCIUX KOMaxX, CBO€YACHE IMPOBEJIEHHS TEXHOJOTIYHUX oOmepauii 1
BUJAJIEHHS JIKEpesl MOJAJIbLIIOT0 PO3BUTKY LIKITHUKA TOBUHHI IPALIOBATH SIK € MHUN
KOMILJIEKC.

VY npiOHOTOBapHOMY BUPOOHMIITBI 200 HA OOMEXKEHUX AUISTHKAX KOPUCHUM
JOTIOBHEHHSIM MOXe€ OyTH ciTd4acTe YKpUTTA, sK€ (PI3UYHO MEPEelIKOoKaE
MOTPAIUITHHIO IMaro 10 POCiHH. Pe3ynbTaTHBHICTh TAKOTO MPUUOMY 3aJI€KUThH Bij
CBOEYACHOCTI BCTAHOBJIEHHS Oap’epy Ta BIACYTHOCTI HIKITHUKA M1l HUM HA MOYATKY
BUKOpUCTaHHA [1].

[lectuuuane BTpy4yaHHS B IHTErpOBaHId mporpami HE TMOBUHHO OyTH
aBTOMATHYHOIO BIAMOBiAAI0 Ha cam (akT BusBIeHHS (ditodara. Ilepen oO6poOKoro
HEOOX1JTHO OIIHUTH 1HTEHCUBHICTh 3aCEJICHHS, TOTCHIIIIHY HEeOe3MeKy ISl BPOXKalo,
CTaJ110 PO3BUTKY IIKITHUKA i HASBHICTh KOPUCHUX OPTaHi3MiB.

3acTOCOBYBAaTH MOJKHA JIMIIIE 3aCO0H, I03BOJICHI YAHHUMH PErjlaMEHTaMU ISl
BIJIMOBITHOT KYJIBTYpU Ta LIILOBOTO 00’ekTa. SKI0 BUHHMKAE MOTpeda B KUIBKOX
00poOkax, mpermapaty CJiijJl J00OUpaTH 3 ypaxyBaHHSIM BIIMIHHOCTEH Yy MeXaHI3Max Jii,
o0 HE CTBOPIOBATH MOCTIHHOTO CEJIEKI[IHHOrO TUCKY Ha momyJsiio. Oco6iuBo
BUBAKEHOT'O MIAXOAY MOTPEOYIOTh MOMEIHULIL: TOPA 13 iX KUIBKICTIO CJIiJI BpaXOBYBaTH
MO>KJIMBY Y4acTh y IEPEHECEHH1 BIPYCIB Ta MPUCYTHICTh MPUPOIHUX eHTOMOdAriB [2].

TakuM 4YKMHOM, IHTETPOBAHA CHCTEMa 3aXUCTYy MOPKBH Ma€ OyTH THYYKOIO 1
dopmyBaTucs BIAMOBIAHO 10 (DITOCAHITAPHUX YMOB KOHKPETHOI IIIsSHKU. OCHOBHE
HABaHTAXXEHHS JIOIIJILHO TMEPEHOCHUTHU Ha MOINEpPEe/KYyBajlbHI 3aX0JH, palliOHAJIbHE
YyepryBaHHs KYJIbTYp, CAHITAPIIO MOJIs, MPOCTOPOBY OPraHi3allito MOCIBIB Ta PETYJISpHI
oOmiku mkigauKiB. CopTOBI 0cOOMMBOCTI, (i3u4HI O6ap’epu i 010JOTIYHI CrIOCOOHU
KOHTPOJIIO PO3IIUPIOIOTH HAa0Ip TOCTYMHUX HEXIMIYHUX 1HCTPYMEHTIB.

3acTocyBaHHS MECTHUIIN/IIB TOBUHHO JOMOBHIOBATH 111 3aXO/U JIUIIIE TO1, KOJIH
OYlKyBaH1 BTpaTH BUIIPABAOBYIOTh BTPYUYaHHS.

Taka mnoOymoBa 3axuCTy chOpusie 30€pEeKECHHIO SKOCTI KOPEHEIUIOIB,
paIliOHANTBHINIOMY BUKOPUCTAaHHIO 3ac00IB 3aXWUCTy POCIMH 1 3MEHIICHHIO
HeOa)XaHOTO BIUIMBY TEXHOJIOT1i Ha arpolIeHO3.
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JIist CTBOpEHHS HOBHX IMPOJYKTIB XapyoBa MPOMHUCIOBICTh BUKOPHUCTOBYE
PI3HOMAaHITHI MPUPOJIHI Ta IITYYHI PEUOBUHU JMJIA 3aXHUCTYy BiJI MIKPOOHOTO Ta
OKHMCHOrO TicyBaHHs. Hapasi cmocrtepiraeTbcsi MiJBHUINEHA yBara 10 CHPOBUHHU
MPUPOJHOrO TMOXO/PKEHHS, fKa MICTUTh OI10JOTIYHO AaKTHBHI PEYOBHUHM Ta Ma€e
MOM(pYHKI10HATBHI BIACTHUBOCTI.

[IIupoKO BHKOPUCTOBYIOTHCS OI10JIOTIYHO AKTHUBHI PEYOBHHH MPUPOIHOTO
MOXOKEHHSI 3 OLIbII BHCOKOIO OIOJIOTIYHOIO IIIHHICTIO, ITO€JHAHI 3a JOIOMOTOIO
TEXHOJIOT1i 3 IHIIMMU 1HTpeaieHTaMu ki. Jlo iX ckiany BXOJSATh €KCTPaKTHU OBOYIB 1
GpyKTIB, apoMaTHYHUX 1 JIKAPCBKUX pOCIMH, OaraTi JpKepelaMu TaKHhX
AHTUOKCHIAHTIB: JyOWJIBHUX pPEUOBHUH, (ITONHAIB, €hIpHUX Macell, TI1KO3HU/IIB,
aJKanoi/iB, KyMapuHiB, (JIaBOHOINIB, TEPIEHIB, CAlOHIHIB, IO MEPENIKOIKAE
npoliecaM OKUCIEHHS B TpoyKTax. Kpim Toro, ekcTpakT MaroTh aHTHOKCHIAHTHI Ta
aHTHOaKTepiaabHI BIACTUBOCTI 0€3 HETaTUBHOTO BIUIMBY Ha OPTaHi3M JIFOAUHM [1].

ITopsim 13 Oe3muuro 1poOJieM, OJHIED 3 OCHOBHHMX 3ajad Xap4oBOi
IPOMHUCIIOBOCTI B 3a0€3MEUYEeHH] HACeNeHHs MPOJyKTaMu, 10 30aradeHi 01070T14HO
aKTUBHUMHU J00aBKaMHu, € HEOOXIJHICTh 3alydeHHS y BHUPOOHUUTBO MICHEBHX
CUPOBHHHUX PECYPCIB POCIMHHOTO MOXOKCHHS.

Takoro CHPOBHHOIO MOXYTh OyTH TIUIOAM BOJOCBHKOTO TOpiXa MOJIOYHOT
CTHUTIJIOCTI Ta MPOAYKTH Ha IX OCHOB1, TOMY 110 BOHHU 30aJIaHCOBaH1 32 aMIHOKUCIIOTHUM
Ta JI1JHUM CKJIaJIOM, MICTSITh BUCOKY MacOBY YacCTKY KUY, TOKO(EpOJIiB Ta BITAMIHY
E, sxi € aHTHOKCHAaHTaMH Ta 3aXHINAI0Th MPOJYKTH BiJl OKUCIIOBAIHLHOTO TICYBaHHS
[2].

Metoro pobotu Oysi0 MOCHIKEHHSI BIUIMBY BOJHO-CHHPTOBOTO EKCTPAKTY
TJI0/TIB BOJIOCHKOTO TOPiXa MOJIOYHOT CTUTIIOCT] Ha BIIACTUBOCTI M’ ICHUX TIPOJYKTIB.

JocnimxenHss mpoBoAwm Ha kKadenpi xapdoBux TexHodjorii [lomraBchkoro
nepkaBHoro arpapHoro yHiBepcutetry Tta B Il «IlonraBactangapTmerposioris» B
Mexax kadeapaibHOl HAayKOBO-JIOCHITHOT TeMH «[HHOBaIliiiHI Ta pecypco30epirarodi
TEXHOJIOT'1] XapuOBUX BUPOOHHUIITBY.

OTpuMaHHS BOJHO-CIUPTOBOTO EKCTPAKTy IUIOJIB BOJIOCBKOTO ToOpixa
MOJIOYHOI CTUTJIOCTI 3IACHIOBAIM 3a PO3POOJICHOI TEXHOJOTIE BITUM3HIHUX
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aBTopiB [2]. Jlsig OTpMaHHS €KCTPAaKTy BUKOPUCTOBYBAJIM IJIOJM BOJIOCHKOIO ropixa
MOJIOYHOI CTUTJIOCTI, 310paHi Ha rmovaTKy JumnHs y [lonraBcbkkomy paifoHi.

JlocikeHHsT TPOBOAMIINA 1I0JI0 MOKIIMBOCTI 3aCTOCYBaHHS BOJHO-CIIUPTOBOTO
€KCTPaKTY ILJI0/11B BOJIOCHKOTO ropixa MOJIOYHOI CTUTIIOCT] y TEXHOJIOT1i MAapUHOBAHHUX
M’sicHuXx HamiBdaOpukatiB. [ligcTaBoro il Takoro HampsMy JTOCHIIKEHb CTajo
BCTAHOBJICHHS Yy TIJI0JIaX 3HAYHOI KUIBKOCTI 010JIOTIYHO aKTUBHUX PEYOBHUH, 30KpeMa
(eHOTBHUX CIOJIYK, BITAMiHIB Ta MiHEpAJIbHUX PEYOBHH.

Jlnis mocniaKeHb BUKOPUCTOBYBAIM CTEHK 13 Ta30CTETHOBOI YaCTWMHU CBUHUHHU.
3a KOHTPOJIbHUHN 3pa30K MpuitManu HamiBhaOpuKaT, BUTOTOBICHUH 3a TPaAULIIHHOIO
PENEnTypoI0 MapWHAIY 3 OITOBOID KHCJIOTOIO, CULTIO Ta IMOYJe0. Y TOCHiTHUAX
3pa3Kkax OLTOBY KHCJIOTY 3aMIHIOBAJIM BOJHO-CIIMPTOBUM €KCTPAKTOM: y 3pa3ky Ne 2
—Ha 50 %, a y 3pa3ky Ne 3 371iliCHIOBaJIM TOBHY 3aMiHY OIITOBOT KUCJIOTH €KCTPAKTOM
3 IJTIO/11B BOJIOCKKOT'O TOPiXy MOJIOYHOI CTUTIIOCTI.

BcranoBrieHo, 110 BUKOPUCTaHHS €KCTPAKTy BIUIMBA€ Ha (DYHKIIIOHAJIBHO-
TEXHOJIOT1YH1 BJIACTUBOCTI M SICHOT CHpOBMHU. BosoroyrpumyBasnbHa 31aTHICTh M’sica
30uThITyBaacs 10 7 % TMOPIBHSAHO 3 KOHTPOJeM. MapuHyBaHHS 3 BUKOPUCTAHHSAM
EKCTPAKTY CIPUSIIO 30€pEKEHHIO BOJIOTH Ta COKOBUTOCTI TOTOBOT'O MPOIYKTY, a M’ICO
iCJIsl MApUHYBAHHS XapaKTepU3yBajoCs OUTBII M’ SIKOI0 KOHCUCTEHIIIETo [3].

[Ticnst TenoBoi 00poOKkK Maca HamiBpadbpukarty y 3pa3ky 13 50 %-Boro 3aMiHOIO
OIITOBOT KUCJIOTH €KCTPAKTOM 301biuiiacs Ha 2,88 %, a y 3pa3Ky 3 HOBHOIO 3aMIHOIO
ouToBOi Kuciaoth — Ha 8,87 %. BianoBigHO, 3aCTOCYBaHHSI €KCTPAaKTy CIPHUSIIO
30UTBLIEHHIO BUXOAY T'OTOBOTO MPOIYKTY.

JIns OLIHIOBAHHSI SIKOCTI IIANUIMKY BUKOPHUCTOBYBAJIM 9-0ajoBy IIKaly 3a
MOKa3HUKaMH 30BHIIIHBOTO BUIIISIAY, (OpPMH, KOHCUCTEHIIli, CMakKy, 3amaxy Ta
BUDVISITY Ha possioMi. KOHTponbHHMIT 3pa30K BIAMOBiIaB BHUMOTaM HOPMAaTHUBHOI
JOKYMEHTAIll1, TPOTE XapaKTepU3yBaBCs CyXyBaTOIO Ta KOPCTKOK KOHCUCTEHIIIE0. 3a
pe3yJbTaTaMy OPraHOJICNTHYHOI OIIHKKA JOCIIJHHM 3pa30K 13 IOBHOK 3aMIHOIO
OIITOBOi KHUCJOTH HAa BOJHO-CIIUPTOBUHN EKCTPAKT OTPUMAaB HAWOUIBINY KUIBKICTh
OautiB.

Boanodac nociniikeHHsT XIMIYHOTO CKJIaly TIOKa3allo, 10 CYTTEBOTO 30araueHHs
MIANITUKY MIHEpAIbHUMH PEYOBUHAMU HE B1AOYIIOCA: BMICT KaJlito, KaJbI[it0, MarHito,
dochopy Ta wmial y gociigHOMy 3pasKy IMepeOyBaB y Mexkax, OJHU3bKUX [0
KOHTPOJBHOTO. BMICT BoJIOTM y MIaNUIMKY 3 €KCTpakToM OyB Ha 13 % BuIUM
NOPIBHSIHO 3 KOHTPOJIEM, 110 MIATBEPIXKY€E MOTO BIUIUB HAa BOJIOTOYTPUMYBAJIbHI Ta
TEXHOJIOT'1YH1 BJIACTUBOCTI M’sca [3].

OkpemMuM HampsIMOM  JOCHIDKeHb OyJi0 BHU3HAYEHHS MIKPOO1OJOTTUHHUX
MOKAa3HHUKIB Ta TEPMIHY 30epiraHHsd MapMHOBaHUX HamiBpaOpukaTiB. BcraHoBieHo,
[0 ONTUMAaJbHUK TEepMiH 30epiranHs HamiB)aOpPUKaTIB Yy BOJHO-CIHUPTOBOMY
€KCTPaKTl 3 IUIOAIB BOJIOCHKOTO TOpiXa MOJIOYHOI CTUIJIOCTI CTaHOBUB 7 ni0. 3a
HaBEJICHUMHU pe3yibTaTaMu, TPUOM Yy JOCHIIKYBaHUX 3pa3kax HE TMEPEeBHUIIYBAJIU
BCTAHOBJICHUX HOPM, a IPIKIKIB HE OyJIO BUSBIICHO.

Y  TexHoyorii MapWHOBAaHWX M SCHMX HamiB()aOpUKaTiB BCTAHOBIIECHO
MO>KJIUBICTH MOBHOI 3aMiHU OLITOBOI KUCJIOTH BOJHO-CIIMPTOBUM E€KCTPAKTOM ILJIOJIIB
BOJIOCBKOT'O TOPiXa MOJIOUYHOT CTUTJIOCTI.
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OTxe, BOJHO-COMPTOBUM E€KCTPAKT IUIOAIB BOJIOCBKOIO ToOpiXxa MOJIOYHOI
CTHUTJIOCTI MOXE PO3IJIAJIaTUCA SIK MEPCIEKTUBHUM KOMIIOHEHT PEUENTyp XapyOBHX
POJYKTIB. 3aCTOCYBAHHS €KCTPAKTYy CIPHSUIO MIABUIICHHIO BOJIOTOYTPUMYBAIBHOI
3IaTHOCTI M’sica, MOKPAIICHHIO MOro KOHCUCTEHIIi, 301bIIEHHIO BUXOy TOTOBOIO
IPOJYKTY IICJISI TEIUIOBOi OOpOOKM Ta IMiJBHIIEHHIO BMICTY BOJIOTH Yy TOTOBOMY
MPOAYKTI MOPIBHSIHO 3 KOHTPOJBHUM 3pa3koM. OnTuMaibHUM TepMiH 30epiranHs
MapHHOBaHUX HamiB(aOpUKaTiB 13 TOBHOIO 3aMIHOI0 Ha EKCTPAaKT CTaHOBUB 7
1i6. Moro BHKOPHCTaHHS Ja€ 3MOTY OJHOYACHO PO3IIMPUTH HAIPAMH HepepoOKH
POCITMHHOI CHUPOBMHU Ta YJOCKOHAJIUTH OKpPEMi TEXHOJIOTIYHI XapaKTePUCTUKH
MapHHOBAaHUX M SICHUX HamiBpaOpuKaTiB.
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Edipni omii Ta edipoosniiiHa CHpOBHHA XapaKTEPU3YIOThCS CKIAAHUM XIMIYHUM
CKJIaJIOM 1 BUCOKOIO KOHIICHTPAIII€0 010JIOTTYHO aKTUBHUX PEYOBHH, 110 3YMOBIIIOE 1X
AHTUOKCUJAHTHY, AHTUMIKPOOHY Ta cTalOum3yrouy niro. Lle BigkpuBae MHMPOKI
NEPCHEeKTUBU iX BUKOPUCTaHHS Yy BUPOOHHUIITBI XapyoBHX MPOAYKTIB, 30KpeMa
KHCIIOMOJIOYHHMX, SIK1 € BaXJIMBOIO CKJIQJ0BOIO palllOHy HACEJEeHHs Ta MAlOTh 3HAUHUN
MIOTIUT HA CTIOXXUBYOMY pUHKY [1].

Kucnomono4yni mOpoaykTH, BKIIOYAIOYM CHP Ta BHpOOM Ha HOTO OCHOBI,
BUPI3HAIOTHCS BUCOKOIO XapyOBOIO IIHHICTIO, MPOTE MOTPEOYIOTh YAOCKOHATICHHS
CMaK0-apOMAaTUYHUX BJIACTUBOCTEH 1 MOJOBXKEHHS TepMiHIB 30epiranHs. OgHuM i3
MEPCTIIEKTUBHUX HAMPSIMIB € 3aCTOCYBaHHS €(hipOO0iifHOT CHPOBUHU SIK HATYpajIbHOTO
IHTpeI€NTA, 110 3/1aTEH HE JIUIIE MOKPAIIUTH OPTaHOJIENTUYH] MOKa3HUKH MPOAYKIIII,
aje ¥ MABUIIUTH 11 QyHKIIOHANIBHICTh Ta Oe3neuHicTb. OCOOIUBY yBary B IIbOMY
aCIeKTi MPUBEPTAIOTH HaMiBhaOPUKATH 13 CUPY KUCIOMOJIOYHOTO Y TICTOB1M 000I0HIII
a00 MJIMHIIEBOMY JIKCTI, SIKI MOTPEOYIOTh TEPMIYHOTO OOPOOJICHHS Ta € TPAAUIIHHUM
IPOJYKTOM 1 KOPHUCTYIOTHCSI CTaOUTbHUM IIOMUTOM Cepejl CHoKuBaudiB. BBeneHHs
e(d1poOTIHHUX KOMIIOHEHTIB y iX pelenTypy MOxe crnpuitu (HOpMYBaHHIO HOBHX
CMaKOBHX BIJITIHKIB, 30arau€HHIO MPOJAYKTY 010JIOT1YHO aKTUBHUMHU PEUYOBHHAMU Ta
M1JBULIEHHIO HOTO KOHKYPEHTOCTIPOMO>KHOCTI.

Meroto poOoTu Oysi0 AOCHIIKEHHS MOKJIMBOCTI BUKOPUCTAHHS PET10HAIBHOI
POCIIMHHOI CUPOBHHHM Y TEXHOJIOT1i HamiB(paOPHUKATIB 13 CUPY KUCIOMOJIOYHOTO.

Bubip edipooniiiHoi pOCIMHHOI CHPOBUHHU y TEXHOJIOT1T HaniBpaOpuKaris 13
CUPY KHCJIIOMOJIOUHOTO OOTPYHTOBYEThCS 1i 010JI0T1YHOIO IIHHICTIO, (DYHKI[1IOHATIBLHO-
TEXHOJIOTIYHUMH BJIACTUBOCTSIMH, a TaKOX TOIIMPEHICTIO, JOCTYHHICTIO Ta
MOXJIMBICTIO 3aroTiBii B yMoBax [lonTaBChKOTO perioHy, 30KpemMa, M’siTa MeplieBna,
TPOSIHJIa JaMachKa Ta JJaBaHJa By3bKOJIHUCTA.

M’sita eprieBa Mictuth edipHy odiito (0,2...4,1 %), ripki pedoBuHH, KOGETHOBY
Ta XJOPOTEHOBY KHCIJIOTH, (praBoHOiAM, BitamiH C, KapoTHHOinW Ta pyTuH. Bona
CIIPHSIE TM1IBUIIICHHIO alIeTUTY, AKTUBI3Yy€E MPOIIECH TPABJICHHS Ta Ma€ CIa3MOJIITUYHY,
TOHI3YI0UY, OCBIXKarOuy, CeIaTUBHY 1 3HEOO0IIOBATIBHY 110 [2].

[TemtocTKM TPOSIHI MICTATH 3HAYHY KUIBKICTH O10JIOT1YHO aKTUBHUX PEYOBHH:
nyOunbHI crionyku, riiko3uau, Bitaminu (K, PP, C, rpynu B) Ta antnokcunantu -
dbnaBoHOIMM, KapOTHHOIIW, deHoNM W aHTOmiaHu (IlaHiIuH-3,5-TUTIIFOKO3U/I, STKUN
3a0e3rneuye BUCOKY aHTHOKCHIAHTHY aKTHBHICTB) [3].

[IpencraBaukn pomy Lavandula MarOTh MEpCIIEKTUBH BUKOPUCTAHHS 5K
JiKapchka CUpOBHMHA B XapyoBid 1 (papManieBTUUHIN ramy3sx. Pi3HI BUIU JaBaHAM
NPOSBIISIIOTH BUPAXKEH1 AHTUMIKPOOHI Ta IHCEKTULIM/IHI BIACTUBOCTI, €PEKTUBHI TPOTHU
NaTOr€HHUX MIKPOOPraHi3MiB 1 IIKIJHUKIB, IO 3aBJAlOTh IIKOJH XapuOBUM
IPOAYKTaM 1 CIIbCHKOTOCIIOapPCHKUM KYyJIbTypam [4].

JlocmimkeHHsT XIMIYHOTO CKJIaAy epipHUX Oiil JaBaHAM 30CEPEIKYIOTHCS Ha
OCHOBHHX KOMITOHEHTaX, 30KpeMa JIIHAIOO0 Ta JliHaIIaneTaTi. Takok BiI3HAYA€ThCS
BapiaTUBHICTh XIMIYHOTO TPOQUII0, M0 3aJEKUTh BiJ TaKUX YWHHHKIB, SK
reorpadgiyHe TMOXOKEHHS POCHMH 1 Tepiof 300py cupoBuHU. OKpiM MHOTO,
M1IKPECIIOeThCs 010JI0T1UHA aKTUBHICTh e(DipHUX OJIiH, 30KpeMa iX aHTHUMIKpOOHI Ta
AHTUOKCUJAHTHI BJIACTUBOCTI IWIOJ0 TATOTEHIB JIOAWHU, TOAI SK iX BIUIUB Ha
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MIKpOOpraHi3MH, 110 CIPUYHUHSIOTH MCYBaHHS XapyOBUX MPOIYKTIB, IOCIIIKEHUN
MEHIIIOIO Miporo [4].

HocnimxenHss npoBoAwsd Ha kadenapi xapuyoBux TtexHosoriii IloaTaBchkoro
nep>kaBHOro arpapHoro yHiBepcutetry ta B Il «IlonraBactangapTMeTposioris» B
MeKax KadeapalbHOI HayKOBO-IOCTIHOT TeMu «IHHOBaIlIliHI Ta pecypco3bepirarodi
TEXHOJIOT1i Xap4OBUX BUPOOHHIITBY.

3a pe3yabpTaTaMu MPOBEACHHUX JOCIIKEHb BCTAHOBJICHO PaIllOHAIBHY KUTBKICTh
POCIMHHOT CUPOBHHM J1J1s1 HamliBPaOpHKaTIB 13 CUPY KHCIOMOJIOYHOTO, SIKa CTAHOBUTh
JUISi: 1aBaH/IA BY3bKoJUCTOL — 2,0%; TpositHau aamacbkoi — 6,0%; mM’sTu nepueBoi —
4,0% mo Macu KHCIIOMOJIOUHOTO cupy. [Ipu BHEcCeHHI 00paHOi CHPOBUHU B OLIBITNX
KUTBKOCTSIX, CMaK 1 3amax CyTTEBO MOTIPIIYIOTHCS, IO MATBEPIKYE HETOIIBHICTD 1X
NOJaNbIIOro BHECEHHs. Po3po0ieHo peuentypy Ta YyIOCKOHAJIEHO TEXHOJIOTII0
HamiBpaOpUKaTIB 13 CUPY KHUCIOMOJOYHOTO 3a PaXxyHOK POCIUHHOI CHUPOBUHU -
JaBaHIW BY3BKOJMCTOI,  TPOSHAM JamMachbKoi, M’ATU TmepueBoi. OIiHIOBaHHS
OpraHOJICNITUYHUX T[MOKA3HUKIB HamiBpaOpUKaTiB 13 CHPY KHUCIOMOJOYHOTO 3
POCIIMHHOIO CHPOBHHOIO ITOKa3aJio MOBHY BianmoBiaHICTh BUMoram JICTY 5052:2008 3
XapaKTEPHUMH XapaKTePUCTUKAMU JIJIsl KOXKHOTO BUAY. Pe3ynbratu 3aranbHoi 6amoBoi
OIIHKHU SIKOCT1 HamiB(paOpUKaTIB 13 CUPY KUCIOMOJIOYHOTO 3 POCIUHHOIO CHPOBUHOIO
MOKa3aJd, 1[0 HaWKpalluM BHSIBUBCS 3pa30K HamiBpaOpukaTiB 13 CUPY
KHCJIOMOJIOYHOTO 3 JIoJaBaHHsIM 2% naBaHAu BY3bKOIUCTOI. JlocmimKyBaHi (i3UKO-
XIMIYHI TIOKa3HUKHM HamiBpaOpUKaTiB 13 CHUPY KHUCJIOMOJOYHOTO 3 POCIHMHHOIO
CUPOBHHOIO 3HAxXOJsAThCd B HOpMOBaHMX Mexax: 3rigHo Bumor JICTY. 3a
pe3ynbTaTamMu JO0CTIIKeHb MIKpOO10JOTrTYHUX MOKAa3HUKIB HamiB(paOpUKaTIB 13 CUPY
KHCIIOMOJIOYHOTO 3 POCIMHHOIO CHPOBHWHOIO BCTAHOBIIEHO, 1[0 BOHU 3HAXOJUTHCS B
MeXax BIJIMOBITHOCTI MTOMYyCTUMHUM HOpMmaMm. [TOpiBHSHO 13 KOHTPOJIBHUM 3pa3KoM,
HamiBpaObpuKaTH Ta TOTOBI MJIMHII MalTh Kpalle 3HAYeHHS MOKAa3HUKA 3arajbHOi
kutbkocTi mikpoopraizmiB (KMA®AHM), o Moxe CBIIYUTH MPO TO3UTHUBHUN
BILTUB e(DipHUX OJIiH, SIK1 € B 00paHiil pOCIMHHIN CUPOBHUHI.

OTxe, 3a  KOMIUIEKCOM  OpPraHOJIEITUYHUX,  (PI3UKO-XIMIYHHUX  Ta
MIKpOOIOJIOTIYHUX JOCHI/KEHb HamiBpaOpuKaTiB 13 CHpPY KHCIOMOJIOYHOTO 3
POCIIMHHOIO CHUPOBHMHOIO Ta TOTOBUX BHUPOOIB (MJIMHIIIB), HAMKpalIluM € 3pa3ok 13
no/aBaHHsIM 2% JIMCTOYKIB JaBaHAM BY3bKOJUCTOI. TakuM 4YMHOM, BHUKOPHUCTAHHS
pPErioHaNbHOT POCIMHHOI CHpPOBMHU Yy TEXHOJOrll HamiBpaOpukariB 13 cUpY
KHCJIOMOJIOUHOTO CIIPUSATUME IiJIBUIIIEHHIO 010JI0T14YHOI IIIHHOCTI TOTOBUX MPOYKTIB
Ta MaTMME€ TO3UTHUBHUUN BIUIMB HAa OPraHi3M JIOJUHU, 3a0€3Me4uTh (POPMYBaHHS
OpUTIHAJIBHUX OPraHOJENTUYHUX TMOKA3HUKIB BUPOOIB, SKI 3aJ0BOJIbHATUMYTh
PI3HOMaHITHI CMaK Pi3HUX KaTeropii HaceJIeHHs.
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HNEPCIIEKTUBU TA TEXHOJIOT'TYHI OCOBJINBOCTI
BUPOBHUILITBA POCJIMHHUX 3AMIHHUKIB MOJIOKA HA ITPUKJIAI
MUTI' JAJBHOI'O HAITIOIO

OcTaHHIMH pOKaMH POCIWHHI HAamoi SK 3aMIHHHUKHA MOJIOKa HaOyBaloTh
MOIIUPEHHS cepe] criokuBayiB. [IpuanHamu iX BUOOPY € IparHeHHs YPI3HOMaHITHUTH
palioH MPOAYyKTaMH POCIMHHOTO TOXOJKEHHS, HENEPEHOCUMICTh JIAKTO3H,
JOTPUMaHHS BETaHCHKOTO a0 BEreTapiaHChKOro Cnoco0y XapuyyBaHHS, a TaKOXK
€TUYHI Ta E€KOJIOTri4YHI MipKyBaHHS. /[0 pOCIMHHMX 3aMIHHUKIB MOJIOKAa HaJeXaTb
Haroi, BUTOTOBJICHI 13 3€pHOBHUX, 000OBMX, TOpIXiB, HACIHHS Ta 1HILOI POCIMHHOI
cupoBuHH [1-2].

[lepcnieKTUBHOIO CUPOBHHOIO AJ1 BUPOOHHUIITBA POCIMHHUX 3aMIHHUKIB MOJIOKA
€ MUTJajib, 10 MICTUTh >KUpHU, OUIKH, BYTJIEBOJAM, XapuyoBl BOJIOKHA, MiHEpaJibHI
PEYOBHHHU Ta O10JIOTIYHO AKTUBHI KOMIIOHEHTH. MUTaJIbHUIN HaIliil XapaKTepu3y€eThCs
crenu@iuHUM TOPIXOBUM CMakKOM 1 apoMaToM Ta MOXE BUKOPHUCTOBYBATHUCS SIK
CaMOCTIMHUN Hamiii ab0 SK KOMIIOHEHT IHIIMX Xap4yoBUX MPOAYKTiB. BogHouac
XapaKTEPUCTUKU TOTOBOTO HAIMOK BU3HAYAIOTHCS HE JIMIIE CKJIAJ0M CHUPOBWHH, a U
pelenTyporo, CIiBBIAHOMIEHHSIM MHUTJATIO Ta BOAH, €PEKTUBHICTIO €EKCTPAaryBaHHs Ta
TEXHOJIOTIYHUMH PEKUMaMu BUpOOHHUIITBa [ 1-2].

TexHomoris BUpOOHUIITBA MUTTAIBHOTO HATIOK0 MOXKeE MepeadavaTy maroToBKy
CUPOBUHHU, 3aMOYYBaHHS, 3a IMOTPEOM OJIAHIITYBaHHS Ta OYHUIIEHHS MUTAQII0 Bij
MIKIPKA, MOKpE MOAPIOHEHHS 3 BOJAOI0, €KCTparyBaHHS LIUJILOBUX KOMIIOHEHTIB,
b1apTpyBaHHS 200 BIIOKPEMIIEHHS HEPO3YMHHOTO 3QJIMILKY, BHECEHHS PELENTYPHUX
KOMITOHEHTIB, TOMOI€HI3aIlll0, 3a TMOTPeOW cTaduI3allii, TeIIoBy OO0poOKy,
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dacyBanHss Ta 30epiranHsa [1]. KoHkpeTHa TexHOJIOTIYHA CXeMa 3aJieUTh BiJ
pelenTypu Ta cnoco0y BUPOOHHIITBA. TeXHOJIOTIYHI PEXKUMH MaIOTh 3a0e3MedyBaTh
e(eKTUBHE BWIYYEHHS IJIbOBUX KOMIIOHEHTIB MHUTJANI0 Ta (OPMYBAHHS FOTOBOIO
IPOJIYKTY 3 HEOOXITHUMH OPraHOJCNTUYHUMU, (HI3UKO-XIMIYHUMHU U CTPYKTYPHUMH
XapaKTEPUCTUKAMHU.

Y mporeci MOKpOro mojpiOHEHHS Ta €KCTparyBaHHA (DOPMYEThCS CKiIaaHa
06araToOKOMIIOHEHTHA JUCTIEpCHA CUCTEMA, 10 MICTUTh BOJAHY (ha3y, ApiOHOIMCTIEPCHI
YACTUHKH DPOCIMHHOI CHPOBHMHU Ta XUPOBY (asy. Tomy MuriaibHUN Hamiid HE €
3BHYAHUM PO3YHHOM, a SIBJsiE COOOI0 NUCIIEPCHY XapuoOBY CUCTEMY, CTAOUIbHICTD
AKOi 3aJIeKUTh BiJ PO3MIPY YaCTHHOK, BJIACTUBOCTEH Mik(a3HOI MOBEpPXHI Ta
napaMmeTpiB TEXHOJIOT1uyHOT 00poOkH [1, 3].

BaxxnuBUM TEXHOJIOTIYHMM €TarloM € TOMOTEHI3allis, CHpsSMOBaHAa Ha
3MEHIICHHS PO3MIpYy JKHPOBHUX Kpameiab Ta IHIIMX JUCHEPCHUX €JEMEHTIB 1
3a0e3nedeHHs] X OUIbII PIBHOMIPHOTO po3moAuly B piakik ¢azi. [Ipu 1mpomy
NOJIPIOHEHHSI Ta TOMOTEHI3AIlI0 HEOOXITHO PO3IMIIAAaTh SK PI3HI TEXHOJOT1YHI
oreparlii: noJpiOHeHHs 3a0e3neuye pyWHYBaHHS CTPYKTYpU POCIMHHOI CHPOBHHH,
TOJIl SIK TOMOTEHI3allisl BIUIMBA€E NMEPEBAXHO Ha C(HOPMOBAHY JUCIEPCHY CUCTEMY.
3acToCyBaHHS Cy4YacHUX CIIOCOOIB TOMOTIE€HI3aIlli MOXKE CHPUSITH IT1ABUIICHHIO
($13M4HOI CTAOLIBHOCTI POCIMHHUX HAMOIB [1].

OnHuM 13 MEPCHEKTUBHUX TEXHOJOTIYHUX METOJIB 1HTeHCHUdIKallii oOpoOKU
POCIIMHHUX HAalOiB € YJIbTpa3BykoBa OOpoOKa, e(eKT sSKOi 3HAYHOI MIpOI0
OB’ SI3aHMI 13 SBUILEM aKyCTH4HOI KaBitauii. [1i1 yac mommpeHHs yIbTpa3ByKOBUX
XBWJIb y PIAKOMY CEPENOBHILl BHUHHKAIOTh, POCTYTh Ta PYHUHYIOThCS KaBiTalllHI
Oynp0Oaliky, IO CIOPUYUHSE JIOKaJdbHI T1JPOJMHAMIYHI Ta MEXaHIYHl eQeKTH.
VYHachigoK MbOr0 MOXYTh 3MIHIOBATHCS PO3MIp AUCHEPCHUX YACTHHOK 1 KUPOBHUX
Kparieib, XapakTep X PO3MoAiay Ta CTPYKTYPHI XapaKTepUCTUKU TPOIYKTY [4-5].

JlocnikeHHsT yIbTPa3ByKOBO OOPOOJIEHUX POCIMHHHUX HAIOIB CBIAYATH MPO
MO>KJIMBICTh 3MIHU PO3MIPY YaCTHHOK, B’SI3KOCTI, (pI3MUHOT CTaOITLHOCTI Ta 1HIIHMX
(b13UKO-XIMIYHUX XapaKTEPUCTHK MPOIYKTy [4-5]. YibTpasBykoBa 00poOKa Takox
MOXX€ BIUIMBAaTH HA PO3YMHHICTh OUIKIB, JOCTYIHICTH OKPEMHX TOXHBHUX 1
010JIOTIYHO AaKTUBHHMX CIOJYK Ta (YHKI[IOH&JIbHI BJIACTMBOCTI POCIHMHHHX
KOMITOHEHTIB [5]. /{15 MUrgansHOro Hamow 3aCTOCYBAHHS YJIbTPa3BYKY CTaHOBUTH
0COOJIUBHM 1HTEpeC Yy 3B’S3KY 3 HEOOXITHICTIO 3a0€3MeueHHs] CTallIbHOCTI MOro
CKJIQJIHOI JUCTIEPCHOI CUCTEMH.

BonHouac edekT yapTpa3ByKOBOi OOpOOKM 3aJIeKHUTh BiJ IHTEHCUBHOCTI Ta
TPUBAJIOCTI BIUIMBY, TEMIIEpAaTypH, CKJIaay XapyoBOI MaTpHIll Ta IHIIUX
TEXHOJIOTIYHUX TapaMeTpiB. 3a HaaMIpHOI OOpOOKM MOXJIMBI HeOa)kaHl 3MIHU
OKpPEeMHUX TMOXUBHUX 1 OI10JOTIYHO AaKTUBHUX KOMITOHEHTIB, a MIiKpoOiojorivyHa
1HAKTHBAIlIS HE 3aBXIU € JOCTATHHOIO I 3a0e3neueHHs HeoOXigHOoi cTablIbHOCTI
npoaykty [4-5]. Tomy mpakTWuHE 3aCTOCYBaHHS YJIBTPa3BYyKy TOTpedye
EKCIIEPUMEHTAIILHOTO BU3HAYCHHS ONITUMAJIEHUX PEKUMIB.

[lepcnekTuBHUM HampsiMOM € TepMocoHika (thermosonication), ToOTO
KOMOIHOBaHE 3aCTOCYBaHHS YJIbTPa3BYKOBOiI Ta TEIIOBOi 00poOku. [loemHanns 1ux
¢Gi3nyHuX (HaKTOpiB MOXKE MIJBUIIYBATH €(PEKTUBHICTh MIKPOOHOI 1HAKTHUBAIli Ta
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BIUIUBATH Ha (Pi3MYHY CTAOUIHHICTh POCIMHHUX HAIOIB 32 ONMTHUMI30BAaHUX PEKUMIB
[4-5]. Bopanoyac e(eKTHBHICTP TEPMOCOHIKM 3alIe)KHTh BiJl XapaKTEPHCTHK
KOHKPETHOT XapyoBOi MAaTpHIli, TEeMIepaTypH, IHTEHCHUBHOCTI YJIbTPa3BYKy Ta
TPUBAJIOCTI MPOIECY, TOMY ii 3aCTOCYBaHHS JUIsl MUTAAIBHOIO HAIMOIO MOTpelye
OKPEMOT0 €KCIIEPUMEHTAIBHOTO OOTPYHTYBaHHS.

OxpiM  yIbTPa3BYKOBOI  OOpOOKH, TIEPCHICKTUBHUMH  HETPATUIIHHUMHU
TEXHOJIOTISIMU BUPOOHMIITBA Ta CTa0LIi3aIlil pOCIMHHUX HAIOIB € 00poOKa BHCOKUM
rigpoctatuyauM TUckoM (HPP), immynscaumu enextpuunumu mnonsimu (PEF), a
TaKOX BHUCOKOTHCKOBA Ta yJbTpaBUCOKOTHCKOBa romoreHizamiss (HPH/UHPH). Ili
TEXHOJIOT1 BIIPI3HAIOTHCS MEXAHI3MOM JIii Ta TEXHOJIOTIYHUM Mpu3HaueHHsM. HPP 1
PEF mepeBaxHO po3risgaloThes sIK crocodu (izmunoi oOpoOku asisi 3abe3nedeHHs
MikpoOiojoriunoi crabiapHocTi, Toai sk HPH/UHPH omnowyacHo BrimBarmoTh Ha
JTUCIIEPCHY CTPYKTYPY MPOAYKTY Ta MOXKYTh CIPHUATH Horo (izuuHii cradimizamii [1,
5].

BaxnuBum (akTopom GopMyBaHHS SKOCTI MUTAIIBHOTO HAIOKO € pPerenTypa.
CHiBBITHOIICHHS] MWIJATI0 Ta BOJMU BIUIMBAE HA KOHIEHTPAII0O KOMIIOHEHTIB,
B’S3KICTh, CMakK, apomaT, KOJIp 1 KOHCHCTEHIII0 TOTOBOTO MPOAYKTY. Tomy
ONTHUMI3allll0 PEHENnTypy JOIUIHHO 3IHCHIOBATH OJHOYACHO 3 OITHUMI3AIEI0
TEXHOJIOTITYHUX pexuMiB. IIpy 1bOMy HEOOXIJTHO OLIHIOBAaTH HE JHIIE XapYOBY
LIHHICTh IPOJIYKTY, a ¥ 1Or0 OpraHoienTHYHI Ta (PI3UKO-XIMIYHI IOKA3HUKH, & TAKOXK
¢i3ndHy cTaOUIBHICTH Mij] yac 30epiranus [2-3].

TakuM YMHOM, TEPCTIEKTHBH BHUPOOHUIITBA MHTAAIBLHOTO HAMOK  SIK
POCITMHHOTO 3aMiHHUKA MOJIOKA TIOB’A3aH1 HE JIMIIE 3 PO3BUTKOM TOMUTY Ha MPOIYKTH
POCITMHHOTO TIOXO/KEHHS, a W 3 YJOCKOHAJCHHSM TEXHOJOTIYHUX TPOIIECIB.
OCHOBHUMHU TEXHOJIOTIYHUMHU 3aBJIAaHHAMH € e(QEeKTUBHE BWIYYCHHS I[LIHOBHX
KOMITOHEHTIB MUT1aJTt0, JOpMYBaHHS CTa01IbHOT TUCTIEPCHOI CUCTEMU, 3a0€3MEeUEHHS
OaXaHMX OPraHOJENTUYHUX 1 (I3UKO-XIMIYHUX XapaKTEPUCTUK, MIKPOO1OJIOTTUHOT
0€3IMeYHOCTI Ta HEOOX1THOTO TEPMIHY 30€epiraHHs.

Oco0,1MBO MEPCHEKTUBHUM HAMPSIMOM MOJANBIINX JOCTIIKEHb € 3aCTOCYBaHHS
yIIBTPa3BYKOBOI OOPOOKH Ta TEPMOCOHIKH.

Jnst  OpakTUYHOTO ~ BOPOBAKEHHS ~ IIUX  TEXHOJIOTIM  HEOOXIiTHO
EKCIIEPUMEHTAIbHO BU3HAYUTH ONTUMAIIbHI PEXXUMH 00pOOKH MUTIaJIbHOTO HATIOIO Ta
OLIIHUTH iXHIA BIUIUB HA PO3MIp JAMCIEPCHUX YACTUHOK, (I3MUHY CTAOUIBHICT,
B’SI3KICTh, OPraHOJICNITUYHI TIOKa3HMKH, (PYHKIIOHAIbHI XapaKTepUCTUKH Ta
MIKpOO10JIOT14HY CTaOUIbHICTD.

OxpeMoi yBarm mNOTPEOYIOTh EHEProePEeKTUBHICTh MPOIECY, MOKIUBICTb
MaciiTa0yBaHHS ~ OOJIaJIHAHHST Ta EKOHOMIYHA  JOIIBHICTh  MPOMMCIOBOTO
BUKOPUCTAHHS yJIbTPa3ByKoBOi TexHosorii [4-5]. KowmmiekcHa onrumizaiis
3a3HAYCHUX MMApaMETPIB MOXKE CIIPUSATH MiJBUIECHHIO €()eKTUBHOCTI BUPOOHUIITBA T
KOHKYPEHTOCTIPOMO>KHOCTI MUTIAJIbHUX HAMOIiB Ha PUHKY POCIMHHUX 3aMIHHHKIB
MOJIOKA.

CnucoK BUKOPUCTAHUX XKepeJt
1. Penha C. B., Santos V. D. P., Speranza P., Kurozawa L. E. Plant-based beverages:
Ecofriendly technologies in the production process.  Innovative Food Science &



149

Emerging  Technologies. 2021. Vol. 72. Article 102760. DOIL:
10.1016/j.ifset.2021.102760.

2. Kapamuuk O. B., Kaiinam A. I1., Mopo3 C. E., bynauk H. B., Pemizosa H. JI.,
Jleuenko 1O. B., Hazapenko B. O. Sfkicte Ta 0e€3Me4yHICT, pO3pOOIECHUX
3aMOPOXKCHHX  JeCepTiB Ha  pociuHHIH  ocHoBi. Journal of Chemistry and
Technologies. 2026. T. 34, Ne 2. C. 608-619. DOI: 10.15421/jchemtech.v34i2.340964.
3. Grossmann L., Kinchla A. J, Nolden A., McClements D. J.
Standardized methods for testing the quality attributes of plant-based foods: Milk and
cream alternatives. Comprehensive Reviews in Food Science and Food Safety. 2021.
Vol. 20, No. 2. P. 2206-2233. DOI: 10.1111/1541-4337.12718.

4. Sarangapany A. K., Murugesan A., Annamalai A. S., Balasubramanian A.,
Shanmugam A.  An  overview on ultrasonically  treated  plant-
based milk and its properties — A review. Applied Food Research. 2022. Vol. 2, Issue
2. Article 100130. DOI: 10.1016/j.afres.2022.100130.

5.Rojas M. L., Kubo M. T. K, Miano A. C., Augusto P. E. D.
Ultrasound processing to enhance the functionality of plant-based beverages and
proteins. Current Opinion in Food Science. 2022. Vol. 48. Article 100939. DOI:
10.1016/j.cofs.2022.100939.

JyooBa I'asiuna €BreniiBHa

JOKTOp TEXH. HAayK, JOLICHT

ORCID ID: 0000-0002-8652-6710
Koporkosa Ipuna BajieHTUHIBHA

KaH/1. XIM. HayK, JIOIICHT

ORCID ID: 0000-0003-0577-9634
TenpiTHuk Bosoaumup CepriioBuyd
KaHJI. C.-T. HayK, JIOUEeHT, npodecop IIJTAY
ORCID ID: 0000-0001-8451-0232
[TontaBchkuii ep>KkaBHUM arpapHUil YHIBEPCUTET
M. [lonraBa

DOI 10.31210/cyaq2026.51

TEXHOJIOT'TYHI HIAXOJU IO CTABLIIBALIL IKOCTI
MAJIOCOJIBHUX OI'TPKIB

BupoOHHUIITBO MaJIOCOJBHUX OTIPKIB € TEPCHEKTUBHUM HAMPSIMOM Cepej
dbepmenToBaHNX 0BOUIB. DOpPMYBaHHS BIACTHBOCTEH K COJOHMX, TaK 1 MAJIOCOJIBHUX
OTIPKIB, € PE3yJIBTATOM CKJIAJAHOI B3a€MOJIi (PI3UKO-XIMIYHUX Ta MIKPOO10JIOTIYHUX
nporieciB. OcobOyiuBe 3HAYEHHS MNPH I[bOMY Ma€ MOJOYHOKHCHA (epmeHTallis. Y
MOYaTKOBUI Tmepion ¢epMeHTalli pPO3BUTOK MOJOYHOKUCITUX OakTepid crpuse
dbopMyBaHHIO XapaKTEPHOTO CMAaKy Ta IMIABUIIEHHIO MIKPOOI0JIOTIYHOI CTa0lIbHOCTI
npoayKTy. ['0JIOBHOIO BIIMIHHICTIO TEXHOJIOT1i MaJIOCOJIbHUX OTIPKIB Bl COJIOHUX €
3MEHIIeHU TepMmiH ¢epmenTamii. [lpy 1pOMy B MajocoiIbHUX OTipKax mepen
(dacyBaHHSM MPOLIECH MOJIOYHOKUCIOTO OPOJIIHHS HE 3YIUHAIOTHCS OCTaTOYHO. Tomy
mij yac 30epiraHHs caMe€ MaJIOCOJbHUX OTIPKIB BHUHMKA€ HU3Ka TEXHOJIOTTYHHMX
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npoOJieM, TOB’A3aHUX 13 MOBUIBHUM IPOJIOBKEHHSIM MIKpPOOI1OJIOTIYHUX MPOIIECIB.
OCHOBHMMHU 3 HUX € TIOCTYIIOBA 3MiHA XapaKTEPHOTO CMAKy MaJlOCOJILHOTO MPOAYKTY,
Horo repexij 10 BIACTUBOCTEH COIOHMX (hepMEHTOBAHUX OTIPKIB, & TAKOK YTBOPEHHS
rasy i, Ik HaCJI1J0K, 3AyTTS CIIOKUBYOI TapH.

Y npoMuCIIOBIM MpakTUIll I 3amo0iraHHs 3AyTTIO Tapu Ta cTaOimizamii
MPOIYKTY 3aCTOCOBYIOTh Pi3HI TEXHOJOTIYHI T0OaBKH, 30KpeMa JIMIMOHHY KHUCJIOTY,
aneTar HaTpil0 Ta JialeTaT HATPilo. IX BUKOPHUCTAHHSA JO03BOJISE KOPUI'YBATH
KHCIIOTHICTh CEpEJOBUINA Ta MPHUTHIYYBATH PO3BUTOK Mikpodiaopu. Boanouac
BOKJIMBUM KPUTEPIEM BHOOPY TEXHOJOTTYHOTO PIIICHHS TSI MaJOCOIBLHUX OTIPKIB €
HE JIMIIe 3amo0iraHHsi Ta30yTBOPEHHIO, a i MakKCHUMallbHEe 30€pexeHHs CMaKy
BJIACTHBOTO CBIX)KOMY MaJIOCOJILHOMY IPOAYKTY.

Kpim Toro, nepcneKTUBHUM TEXHOJIOTIYHUM ITIJIXOJ0OM € PO3/ILJICHHS MPOIIECIB
depmenTanii Ta dacyBanHs. CyTh 3alpOINOHOBAHOTO MiJAXOAY IMOJSTaE y TOMY, IO
IiCIIsA JOCSATHEHHS HEOOX1THOTO CTymneHs (epmeHTallii Oripku BiJOKPEMIIOIOTH Bij
BUXIJTHOTO (pepMEeHTalIfHOTO PpO3Ccoiy, a Oe3nocepenHbo mepen (pacyBaHHSIM
BUKOPUCTOBYIOTh CBDKOIPUTOTOBJICHUM 3alIMBHUM pO3CUT 13 3aJaHUMH  (13UKO-
XIMIYHUMU TIOKa3HUKaMU. [le 103BoIsi€ 3MEHIIUTH HAJXOKEHHS 10 CIIO’KUBYOI TapH
OPOJYKTIB TpUBaNOi (¢epMeHTaIllii Ta CTBOPUTH OUIbII KEpPOBaHI yMOBH IS
MOJAIBIIOr0 30epiraHHs.

Y Xoal mnpoBeneHUX JOCHIIKEHb B HOBOMY pO3coiil i (pacyBaHHS
MaJIOCOJIbHUX OTipKiB BUKOPUCTOBYBAJIU MIHIMAJIbHI PEKOMEHIOBAHI KOHIIEHTpaLlii
JUMOHHOI KHCJIOTH, aleTaTy HaTpilo Ta [laleTrary HaTpiio, JOCTATHIX I
TEXHOJIOTIYHOTO BIUIMBY Ha MpoliecH 30epiraHHsa. BcTaHoBEHO, MO yepe3 AeKUIbKa
110 BiAOYBA€ThCA 3MiHA OPTraHOJICITUYHMX BJIACTUBOCTEH MPOAYKTY. 30Kpema,
CIOCTEpIrajucs 3MIHM CMaKoOBOTO MPOQuI0, sKI MOXKHA OXapaKTepu3yBaTH SIK
MOCTYIIOBE «CTAPIHHS» CMaKy MalOCOJbHUX OTipKiB. TakuM 4HMHOM, 3aCTOCYBaHHS
3a3HaYeHUX J00aBOK HE MOBHICTIO BUPIIIYE MpoOiieMy cTa01Ti3alii SKOCT1, OCKITBKU
OJIHOYACHO 3 OOMEXKEHHSM HeOaKaHMX MIKPOOIOJOTIUHUX MPOIECIB 3MIHIOETHCA
XapaKTEpHUU CMaK IPOAYKTY.

[lepcnieKTUBHUM HaMpsiIMOM  MOAAQIBIINX JOCIIKEHbh € BUKOPHUCTAHHS
CHeIiaJbHUX CTAPTOBUX KYJIBTYP MOJOUYHOKHUCIUX OakTepiid, 10 /1a€ MOXKJIUBICTbH
OLIBII MPOTHO30BAHO KEPYBATH IMIBUJIKICTIO KHUCIOTOYTBOPEHHS Ta (POpMyBaHHSIM
CMaKO-apOMaTUYHUX BJIACTUBOCTEN MPOAYKTY. 3 O10T€XHOJIOTTYHOT TOUKU 30PY TaKUi
OiAX1T MOXKHA PO3MJIAJATH SK KEpyBaHHS MIKPOOHOIO EKOCHCTEMOIO MPOAYKTY
[UIIXOM PETYJIIOBAaHHS YMOB, Y SIKMX (DYHKIIIOHYIOTh MOJIOYHOKHCI1 MIKPOOPTaHi3MH.
KonTtposb TpuBasnocti ¢epmeHTarlii, KUCIOTHOCTI, KOHLEHTpaIlii COojl Ta CKJIamy
3aJTUBHOTO CEpEAOBUINA [1a€ MOXKJIMBICTH CIPSMOBAHO BIIMBATH Ha AKTHUBHICTH
MIKpOOiOTH Ta OOMEXKyBaTH HeOa)kaHe MPOJOBXKEHHS (PEPMEHTAIINHUX MPOIECIB
nicis pacyBaHHS.

Omxe, crabimizallis MaJOCOIBLHUX OTIPKIB MOTPeOye KOMIUIEKCHOTO MiJIXO1Y,
AKUW Tmependavae He JUINE XIMIYHE TPHUTHIYGHHS HebakaHoi Mikpodiopu, a
HacaMmIriepesi KepyBaHHA Tiepedirom (epMeHTaliiHoro mporecy. BukopucraHHs
HOBOTO 3aJIMBHOTO PO3CONy MpH (hacyBaHHI MOKe OyTH MEPCIEKTHBHUM CIOCOOOM
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30epeKeHHs] BIACTHBOCTEH MAJOCOJBHOTO MPOAYKTY, 3MEHIIECHHS PHU3UKY 3TyTTs
Tapy Ta YMOBIJILHEHHS HEOAXKaHOTO «CTapiHHS CMAKYy Mij] yac 30epiraHHsl.

Bbapa6ous Oubra BaJsepiiBHa, K. C.-T. HayK, JOLIEHT
https://orcid.org/0000-0003-4123-9547

®ecenko Kipa CepriiBHa, 3100yBayu

nepiioro (6akagaBpChbKOT0) PiBHS BUIIO1 OCBITH 2 KYpCY
OI1 «ArpoHoMmis»

[TonTaBCchKMIA 1ep)KaBHUM arpapHUM YHIBEPCUTET

M. [lonraBa, Ykpaina
DOI 10.31210/cyaq2026.52

SIKICTD I BE3IIEYHICTbH XAPYOBOI MPOAYKIII SIK CKJIAJIOBA
MPOJIOBOJIHLYOI BE3IEKH

VY cydacHOMY CYCHUIBCTBI 3a0e3MedYeHHs HaJICKHOI SKOCTI Ta O0e3MeYHOCTI
XapyoBO1 MPOYKIII € OJJHUM 13 KIIFOUOBHUX HAIIPSIMIB JEP>KABHOI MOJITUKU Yy cdepi
IPOJIOBOJIbYOT Oe3meKu. SIKICTh XapuoBUX MPOAYKTIB O€3MOCEepeHbO OB’ s3aHa HE
JUIIe 13 3aJ0BOJICHHAM (hi310JIOTIYHUX TOTpeO HACeNeHHsA, a ¥ 31 30epe’KeHHIM
30pPOB’Sl JIIOJMHU, MIJBUIICHHSM SKOCTI >KUTTS Ta CTaOUIBHICTIO MPOJOBOIBYOTO
3a0€3MEUeHHsS  JIep>KaBU. AKTyaJbHICTh 3a3HAY€HOI MPOOJEMU TMOCUIIOETHCS
MOIIMPEHHSM 3aXBOPIOBaHb, BHHHKHEHHS SKUX MOXKe OyTH TIOB’s3aHE 3
OCOOJIMBOCTSIMU XapuyyBaHHS, PU3MKAMH HAJIXO/KCHHS 0 MPOJIOBOIBY0I CHPOBUHU
TOKCUYHUX CIOJYK, B&XKHX METaliB, PaJIOHYKIIAIB Ta IHIIUX HEOEe3MeUyHUX
KOMITOHEHTIB [1].

BaxxnuBoro 3HaueHHs NHUTaHHS OE3MEYHOCTI MPOAYKIl HaOyBae TaKOXK Yy
KOHTEKCT1 1HTerpamii YKpaiHu 10 €BPOIEUCHKOTO EKOHOMIYHOTO Ta IMPaBOBOIO
npocTopy. I'apMoHi3allis HalllOHAJIBHUX BUMOT 13 MDKHAPOIHUMHU Ta €BPONEHCHKUMH
HOpPMaMH € HEOOX1THOIO MePeayMOBOIO IS MMiJIBUIIEHHS KOHKYPEHTOCTPOMOXKHOCTI
BITYM3HSIHOI Xap4oOBOi MPOMAYKINI Ta PO3MIMPEHHS MOXIJIMBOCTEHW i1 peanizallii Ha
30BHIIIHIX pUHKaX. BogHodac GyHKIIIOHYBaHHS BHYTPIIIIHROTO PUHKY MPOIYKITIi, sSIKa
HE BIIMNOBIJa€ BCTAHOBJICHMM BHMOTaM IIMOJO SKOCTI Ta OE3IMEYHOCTI, CTBOPIOE
JIOIATKOBI pU3UKH ISl 3/TOPOB’ Sl HACEJICHHSI 1 MOYKE€ HETaTUBHO MO3HAYATHCS Ha PiBHI
IPOJOBOJIbYOT O€3MeKH KpaiHu [2].

Y HOpMAaTHBHO-TIPABOBHUX JOKYMEHTaX YKpaiHM O€3MeUHICTh XapuyOBUX
OPOIYKTIB PO3TISTAETHCS SIK CYKYINHICTh BJIACTUBOCTEM MNPOAYKIN, 3a AKUX ii
CIIOKMBAHHS  BIAMOBIJHO JI0 TMepeadauyeHOro MPU3HAUYEHHS HE  CIPUYUHSE
HETaTHBHOTO BIUIMBY Ha 3J0POB’Sl JIIOJWHU. BakiMBe 3HAYCHHS IMPU I[LOMY Mae
JTOTPUMaHHS BCTAaHOBJICHUX CAHITAPHUX Ta TIT€HIYHUX BUMOT Ha BCIX e€Tamax
BUPOOHHUIITBA, TepepoOKH, 30epiraHHs, TPAHCIOPTYBAHHS 1 peaiizallii MpOIyKIIii.
BiamoBinHIiCTh MPOAOBOIRYOI MPOAYKINT BCTAHOBICHUM HOPMAaTHBAM € HEOOX1THOIO
YMOBOIO 1i JOITYCKY J0 CIIOUBaHHA [3].

O1iHIOBaHHS SIKICHUX TIOKa3HUKIB XapuoOBUX MPOIYKTIB Ja€ MOKIUBICTH
CBOEYACHO BUSBIIATH BIIXWJICHHS BiJ] HOPMAaTUBHHUX 3HA4Y€Hb, 30KpEMa 3HWIKEHHS
MOKMBHOI I[IHHOCTI a00 HAasgBHICTh 3a0pyAHIOBAYIB Yy KOHIEHTpAIisiX, MIO
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MEePEBUINYIOTh JIOMYCTUMI PiBHI. Taki HEBIAMOBIIHOCTI MOXYTh IPU3BECTH 0
0OME)KEHHSI BHMKOPHCTAaHHS BIAMOBIAHOT MPOAYKIII SK Xap4yoBOi CHPOBUHU abo
roToBOro mpoaykry. OTke, KOHTPOJb SKOCTI HE MOBHUHEH OOMEXYBAaTHUCS JIHIIE
BU3HAYCHHSIM XapaKTEPUCTUK KIHIIEBOI MPOJYKIii, a Ma€ OXOIUIIOBAaTH BECh
TEeXHOJIOTTYHUH Tporiec ii popmyBanHs [4].

OnHMM 13 CydacHUX MiAXOIB A0 3a0e3MeueHHs HaJIeKHOTO PIBHS O€3MeYHOCTI
xap4oBoi mponykiii € BrnpoBamkenHs cuctemu HACCP — Hazard Analysis and
Critical Control Points, ToOTO cucteMu aHali3y HeOE3MEYHUX YNHHUKIB Ta KOHTPOIIO
KPUTUYHMX TOYOK. li OCHOBHA MeTa IOJIAra€ He CTUIbKU y BHSABJICHHI HeOGe3ledHoi
OPOAYKINI TICHS 3aBEpIICHHS BHUPOOHUYOTO IUKIY, CKUIBKM Yy CBO€YaCHOMY
MOTEpEePKeHHI BUHUKHEHHA TMOTCHIIMHUX pPU3HUKIB O€3MOoCepeHhO IMiJ  4Yac
BUpOOHHUIITBA [5].

[Mpunuunmu HACCP  oTpumanu 1mMpoke MDKHAPOJHE BU3HAHHA Ta
BUKOPHUCTOBYIOTHCSI SIK OCHOBa JUIsi MOOYJOBH €(QEKTUBHUX CHCTEM YNPABIIHHS
0€3IMeYHICTIO XapuOBUX MPOJIYKTIB. BiAMOBIIHI MIIX0M 3aCTOCOBYIOTHCS Y ITPAKTHUIIL
OaraTbOX JepXkaB Ta NIATPUMYIOTbCS MDKHAPOJHHUMHU CTPYKTypaMH, 30Kpema
Kowmiciero Codex Alimentarius. Ix BukopucTanus nependauae cucTeMaTHUHUI aHATI3
TEXHOJIOTIYHUX TIPOIIECIB, BU3HAYEHHS MOKJIMBUX HEOE3MEYHMX YMHHHUKIB Ta
BCTAHOBJICHHSI €TalllB, Ha SKUX HEOOXIJHO 3IIMCHIOBAaTH OCOOJIMBO PETEIbHUIMA
KOHTPOJIb [4].

Cythicte HACCP nossirae B ynpaBJliHHI pU3MKaMH 010JIOTTYHOTO, XIMIYHOTO Ta
(13MYHOTO MOXOHKEHHS, SIKI MOKYTh BUHMKHYTH Ha PI3HMX CTaAisiX BUPOOHUIITBA
xapuyoBoi mponykiii. JIIs  KOXHOro TOTEHIIMHO HEOE3MEeUYHOro YMHHUKA
BU3HAYAIOTHCSA BIAMOBIAHI 3aXOAM KOHTPOJIO, KPUTHYHI TOYKH Ta NPOLEIypU
MOHITOpUHTY. Takui MAXiJg a€ MOXJIHMBICTh MEPEUTH BiJl MEPEBAKHO KIHIIEBOTO
KOHTPOJIIO0 TOTOBOT MPOYKIIi 1O TPEBEHTUBHOTO YIPABIIIHHS 0€3MEUHICTIO MPOTSATOM
YChOT'O TEXHOJIOTIYHOTO TpoIiecy [2].

Baxxnusoro nepeBaroto cucremu HACCP e ii npodinaktuunuit xapakrep. Bona
JIa€ 3MOTY HE JIMIIIE BUSIBIIATU BKE€ CPOPMOBaHI HEBIJMOBITHOCTI, a 1 CTBOPIOBATH
yMOBU Ui iX HejomymieHHs. KOHTpoib 3I1HCHIOEThCS Ha BU3HAYEHHMX eTamnax
BUPOOHHUIITBA, J€ BUHUKHEHHS a00 HEKOHTPOJIbOBAHE TOIIMPEHHS HEOE3MEYHOTO
YUHHUKA MOK€ MaTH CYTTEBHM BILUIMB Ha O€3MEUHICTh KIHIIEBOTO MPOAYKTY. BogHovac
HACCP ne cnig po3rasigaTi K aOCOIIOTHY FapaHTilo BIACYTHOCTI OyIb-SIKUX PU3HUKIB,
OCKIJTbKM €()EeKTUBHICTh CUCTEMHU 3aJ€KHUTh Bl NPABWIBHOCTI ii pO3pOOJICHHS,
BIIPOBAXKEHHSI, IOKYMEHTYBaHHs Ta OCTIMHOTO PYHKIIOHYBaHHS [3].

OxpeMe Miclie B CUCTEMI YIPaBIIIHHS O€3MEeUHICTIO MPOAYKIIIT 3aiiMa€e MPUHIUI
IIpoOCTexKyBaHOCTI. Moro peanizauis nependadae HOKyMEHTYBaHHS iH(GOpMAIi 1010
MOXO/DKCHHS! CUPOBUHU, BUKOPUCTAHUX MaTepialliB, TEXHOJOTIYHUX OTepaIiii, yMOB
30epiraHHsl Ta HampsMiB peami3aiii rotoBoi mnpoaykiii. HasBHiCT, BiAMOBIAHOI
iH(dopMaIlli /1a€ MOXJIHMBICTh y pa3l BCTAHOBIICHHS HEBIAMOBITHOCTI OMEPATUBHO
BU3HAYMTH JKEPENO MPoOIeMH, JIOKaIi3yBaTH MOTEHIIIMHO HEOe3MeUHy MPOAYKIIIIO Ta
MIHIMI3YBaTH PU3UKHU JJIs CIIOKHBAYIB.

[Tonanpmuii po3BUTOK MIKXHAPOAHUX MIAXOAIB A0 YIPABIIHHSA O€3MEYHICTIO
Xap4YOBHX MPOJYKTIB 3HAMIIOB BigoOpaxkeHHs y crapaapti ISO 22000 «Cucrtemu
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yIpaBJIiHHS 0€3MEYHICTIO Xap4uOBHUX MPOAYKTIB — BuMoru 10 oprasizaiiiii XapuoBoro
nanmroray. lleit craHmapT oOpi€eHTOBaHWM Ha oOpraHizaili, IISUTBHICTh SKUX
0e3mocepeIHbO 00 OMOCEPEAKOBAHO OB’ s13aHa 3 BUPOOHHUIITBOM Ta 00ITOM Xap4yoBOi
nponykiii. Moro momoxeHHs MOXYTh 3aCTOCOBYBATHCS BHPOOHMKAMH KOPMIB i
CLIBCHKOTOCTIOAPCHKOT CUPOBUHM, XapUOBUMH IMiIMIPUEMCTBAMHU, TPAHCTIOPTHUMU Ta
CKIAJCPKUMH  CTPYKTypamH, IIOCTa4aJlbHUKaMU  TaKyBaJIbHHX  MaTepialiB,
IHTpEeAI€HTIB 1 0ONaAHAHHS, MIANPUEMCTBAMH PO3JAPIOHOI TOPriBil Ta CcyO’ €KTaMu
cdepu rpoMaZChKOro XapuyBaHHs [5].

Oco6musictio ISO 22000 € moennanus npunuumnie HACCP 13 cuctemHuM
MIIX0I0M J0 YIPaBIiHHS Oe3MeuHiCTIo mpoAyKIlii. CTaHmapT nependadae B3a€EMOIII0
MIDX yciMa yYaCHUKaMH Xap4yOBOTO JIAHI[IOTa, CACTEMHE YIIPaBIIIHHSA, (PYHKI1I0HYBaHHS
nporpam-nepeaymoB Ta 3actocyBanHs npuHiuniBe HACCP. Taka kOMIIJIEKCHICTh Aa€
3MOTY PO3TJISAaTH OE3MeUHICTh MPOAYKINi HE SK pe3ysbTaT poOOTH OKPEMOro
BUPOOHUYOTO MiAPO3/LTY, a AK CIUIbHY BIMOBIIATBHICTh YCIX YYACHUKIB MPOIIECY —
BiJl BUPOOHHUIITBA CUPOBHMHHU JO HAJIXOJHKEHHS TOTOBOTO MPOAYKTY IO KIHIIEBOTO
criokuBayva [4].

OpHi€I0 3 OCHOBHUX BHUMOI CHUCTEMH YIPABIIHHS OE3MEYHICTIO € CBOEYACHE
BU3HAYCHHS MOTEHIIMHUX HEOe3MeK, OI[IHIOBAaHHS MOB’S3aHUX 13 HUMH PHU3UKIB Ta
BCTaHOBJICHHS HEOOXI1JTHUX 3aX0J11B KOHTPOJIIO. /{7151 IbOTO 3A1MCHIOETHCS aHaMI3 YCIX
€TamiB XapyoBOTO JIAHITIOTA, BHU3HAYAIOTHCS MOJKJIMBI JDKEepela BHHHKHEHHS
HEOE3MEYHNX YMWHHUKIB Ta BCTAHOBIIOIOTHCS MPOLEAYPH IX MOHITOPUHTY.
EdexktuBHuii  oOMIH  1H(}OpMamie0 MK MOCTaYaJIbHUKAMU, BUPOOHUKAMH,
nepepoOHUMHU  MIANPUEMCTBAMHU, TOPTOBEJIBHUMU OpTraHi3alisiMd Ta IHIIUMHA
YYaCHUKaMH JIAHLIIOTa CIPHUsIE OTIEPAaTUBHOMY pearyBaHHIO Ha MOTEHL1KHI 3arpo3H [5].

Takum uuHOM, 3a0e3medyeHHs O€3MEeYHOCTI XapyOoBUX IPOAYKTIB €
KOMITJIEKCHUM 3aBJaHHSM, SIKE€ TMOTpeO0ye€ CHCTEMHOIO KOHTPOJIO Ha BCIX eTamax
(dbopMyBaHHS Ta MEPEMIIIEHHS MTPOTYKIIii.

TpanumiitHoro m1ab0OpaTOpHOTO aHami3y TOTOBUX XapyoOBUX IMPOJYKTIB
HEJIOCTAaTHBO JUIS TIOBHOIIIHHOTO YIPABIIHHSA IMOTCHIIIHHUMHM pHU3UKaMU. binbI
e(DEeKTUBHUM € TIPEBEHTUBHUH ITIJIX11, 3a IKOTO HEOS3IMeUH1 YNHHUKH BUSBIISTFOTHCS Ta
KOHTPOJIOIOTHCST O€3MOCEPEIHBO B MPOIIECT BUPOOHUIITBA.

3actocyBanns npuHuniB HACCP ta BuMor cucteMu ynpasiaiHHS O€31EeUHICTIO
XapyoBUX TMPOJYKTIB CTBOPIOE OpraHi3amiiiHi W TEXHOJOTIYHI MepeAyMOBH IS
3HUKEHHS PU3UKIB BUPOOHMIITBA HEOE3NMEUHOI MNPOAYKIii, MiJBUILICHHS PIBHS
BIJIMOBIAAILHOCTI BUPOOHUKIB 1 TOCUJICHHS 3aXKUCTY CIIOKUBAYIB.

BoiHouac pe3ynbTaTUBHICTh TaKO1 CUCTEMU BU3HAYAETHCS HE caMUM (haKTOM il
BIIPOBA/PKCHHSI, a MOCTIHHUM JOTPUMAHHIM YCTaHOBJICHHX MPOIEAYP, KOHTPOJIEM
KPUTUYHUX TIapaMeTpiB, BEACHHIM HEOOXITHOI JOKYMEHTAIlli Ta peryJsipHUM
YAOCKOHAJIGHHSAM CHCTEMHU BIAMOBIIHO JO 3MIH TEXHOJOTIYHUX MPOIECIB 1
MOTEHIIMHUX PU3HUKIB.
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BE3MNEYHITH CUIbCBKOI'OCIOJAPCHKOI MPOAYKIII LIE
3BEPEXEHHS 3I0POB’SI CIIO’)KUBAYIB

VY cydacHOMY CyCHIJIBCTBI 3a0€3IMEUEHHSI HAJEXKHOI SKOCTI Ta Oe3MEeYHOCTI
XapyoBOI MPOYKIlI € OJHUM 13 KIIFOUOBHUX HAIPSIMIB JEP)KABHOI MOMITUKU Yy chepi
MPOJIOBOJIBUOT Oe3meku. SIKICTh Xap4oBHX MPOAYKTIB O€3MOcCepeHbO OB’ s3aHa HE
JuIIe 13 3a70BOJIEHHAM (hi310JI0OTIYHUX TOTpeO HAceNeHHsA, a W 31 30epeKeHHSIM
3I0POB’Sl JIFOJWHHU, IIJBUINCHHSAM SKOCTI JKHTTS Ta CTaOUIBHICTIO TPOJOBOILYOTO
3a0€3MEeUeHHs  JIep’KaBU. AKTyaJbHICTh 3a3HA4YEHOI MPOOJEMU TMOCHIIOETHCS
MOIIMPEHHSM 3aXBOPIOBaHb, BHUHHUKHEHHS SKHUX MOXe OYyTH TIOB’s3aHE 3
OCOOJIMBOCTSIMU XapuyyBaHHS, PU3MKAMH HAJIXO/KECHHS JI0 MPOJIOBOIBY0I CHPOBUHU
TOKCUYHUX CIOJYK, B&XKHUX METaliB, PaTIOHYKIIAIB Ta IHIIUX HEOEe3MeyHuX
KOMITOHEHTIB [1].

BaxyimBoro 3HadueHHs NHUTaHHA O€3MEYHOCTI MPOAYKII HaOyBae TakOX Yy
KOHTEKCT1 1HTerpamii YKpaiHH A0 €BpOINEHCHKOIO0 EKOHOMIYHOTO Ta IPaBOBOIO
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npocTopy. I'apMoHi3allis HalllOHAJIBHUX BUMOT 13 MDKHAPOIHUMHU Ta €BPONEHCHKUMHU
HOpPMaMH € HEOOX1THOIO MEePEAYMOBOIO IS MMiJIBUILIEHHS KOHKYPEHTOCIPOMOXKHOCTI
BITUM3HSHOI XapyoBOi1 MPOAYKIIT Ta PO3MIMPEHHS MOXJIMBOCTEH 11 peaiizailii Ha
30BHINIHIX pUHKax. BogHovac ¢pyHKIIIOHYBaHHS BHYTPIIIHBOTO PUHKY MPOAYKIIIT, sIKa
HE BIIMOBIJa€ BCTAHOBJICHMM BHMOTaM IIOJO SKOCTI Ta O€3MEYHOCTI, CTBOPIOE
JI0JTATKOB1 PU3UKH JIJIS1 3I0POB’ Sl HACEJICHHS 1 MOKE HETaTUBHO MTO3HAYATHUCS Ha PiBHI
MPOIOBOJIbYOT O€3MEeKU Kpainu [2].

Y HOPMAaTHBHO-TIPAaBOBUX JOKYMEHTAaX YKpaiHW O€3MeUYHICTh XapuyoBUX
MPOAYKTIB PO3TISAAETHCA SIK CYKYHHICTh BJIACTMBOCTEH MPOIYKINi, 3a SKHUX il
CIIOKMBAHHS  BIAMOBIMHO 10 Tiepen0adeHoro MpHU3HAYEHHS HE CHPUYUHSE
HETaTUBHOTO BIUIMBY Ha 370pPOB’S JIIOJAWHH. BakinBe 3HAYCHHS MPU I[LOMY Mae
JOTPUMAaHHSI BCTAHOBJICHUX CaHITApDHUX Ta TITIEHIYHMX BUMOI Ha BCIX eTamax
BUPOOHHUIITBA, MEepepoOKH, 30epiraHHs, TPAHCIOPTYBAaHHS 1 peaiizallii MpoyKIIii.
BianoBinHIiCTh MPOAOBOIRYOI MPOAYKIIT BCTAHOBICHUM HOPMAaTHBAM € HEOOX1JIHOIO
YMOBOIO 11 IOIYCKY 10 CIIO>KMBaHHS [3].

O1iHOBaHHS SKICHMX ITIOKa3HHUKIB XapuyOBHX IMPOAYKTIB Ja€ MOKIHUBICTh
CBOEYACHO BUSBIIATH BIIXWJICHHS B1J] HOPMATUBHUX 3HAY€Hb, 30KpEMa 3HUIKEHHS
MOKUBHOI IIIHHOCTI a00 HAasSBHICTh 3a0pyJHIOBAYiB Yy KOHIICHTpALIsSX, IO
MEPEBULLYIOTh JOMYCTUMI piBHI. Takl HEBIANOBIIHOCTI MOXYTh HPHU3BECTH [0
OOMEXEHHS BHUKOPUCTAaHHSA BIJAMOBIOHOI MPOAYKIII fK XapuyoBOi CHPOBHUHU abO
roToBOr0 mpoAykTy. OTKe, KOHTPOJh SKOCTI HE TOBHHEH OOMEKYBATHCS JIHIIC
BU3HAYCHHIM XapaKTEPUCTUK KIHIIEBOI TMPOMYKIi, a Ma€ OXOIUTIOBaTH BECh
TEXHOJIOTTYHUI TIpouiec ii popmyBaHH4 [4].

OmHuM 13 CydacHUX MIIXO/IIB 10 3a0€3MEeUEHHS HAJIE)KHOTO PiBHS O€3MEUYHOCTI
xapuoBoi mpoaykiii € BrnpoBamkenHs cuctemu HACCP — Hazard Analysis and
Critical Control Points, ToOTO cuctemu aHani3zy HeO€3MEYHUX YHHHUKIB Ta KOHTPOJIIO
KPUTUYHUX TOYOK. li OCHOBHA MeTa TOJIATA€ HE CTiNbKU Yy BUSABJIEHHI HeOGe3NmeuHoi
OPOJYKIi TMiCJisl 3aBEpUIEHHS BUPOOHUYOTO IMKIY, CKUIBKA Y CBO€YaCHOMY
MONepPeHKCHHI BUHUKHEHHS TOTCHIIMHMX PH3UKIB Oe3Mocepe b0 M dac
BUpPOOHUIITBA [5].

[Mpuaunu = HACCP  orpumanu ImMpoKe MIDKHAPOJHE BHU3HAHHS Ta
BUKOPHUCTOBYIOTBCS SIK OCHOBAa IS TOOYMOBH €(PEKTUBHUX CHCTEM YIIPaBIIiHHS
OE3MEeYHICTIO XapyOBUX MPOAYKTIB. BiAMOBIIHI MiAX01 3aCTOCOBYIOTHCS Y MPAKTHUIIL
O0aratbox Jep’KaB Ta MIATPUMYIOTbCS MDKHAPOJHUMM CTPYKTypamH, 30KpemMa
Kowmiciero Codex Alimentarius. Ix BukopucTanus nependayae cucTeMaTUUHUI aHATI3
TEXHOJIOTIYHUX TMPOIECIB, BU3HAUYCHHS MOXJIUBHX HEOE3MEUHNX YMHHUKIB Ta
BCTAHOBJICHHSI €TaliB, Ha SKUX HEOOXITHO 3IMCHIOBATH OCOOJHBO peTEIbHUM
KOHTPOJIb [4].

Cytaicts HACCP nosnsrae B yrpaBiiHHI pU3UKaMu 010JI0T1YHOTO, XIMIYHOTO Ta
(G13MYHOTO TTOXOHKEHHS, SIKI MOKYTh BUHMKHYTH Ha PI3HHMX CTaJisiX BHUPOOHUIITBA
XapuoBoi mpoaykii. Jlms  KOXXHOTO MOTEHIIMHO HEOE3MeYHOTO YWHHUKA
BU3HAYAIOTHCSA BIAMOBIAHI 3aXOAW KOHTPOJIO, KPUTHYHI TOYKH Ta NPOLEIypU
MOHITOpHUHTY. Takuil miAXia Ja€ MOKIHMBICTh MEPEUTH BiJ MEPEBAXKHO KIHIIEBOTO
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KOHTPOJIIO0 TOTOBOT NPOAYKIIi 0 MPEBEHTUBHOIO YIPABIIIHHS O0€3MEUHICTIO MPOTSATOM
YChOTO TEXHOJIOTIYHOTO Mpoliecy [2].

Baxxnusoro nepesaroto cucremu HACCP e ii npodinaktuunuit Xxapakrep. Bona
Jla€ 3MOT'y HE JIMIIE BUSIBIIATH BXK€ C(POpMOBaAHI HEBIAMOBIAHOCTI, a i CTBOPIOBATH
YMOBHM Uil iX HejaomnylieHHs. KOHTpoib 3M1MCHIOETHCS Ha BU3HAYEHUX eTamax
BUPOOHUIITBA, J€ BUHUKHEHHS a00 HEKOHTPOJhOBAHE MOLIMPEHHS HEOE3MEeYHOTro
YIHHHUKA MOKE MAaTH CYTTEBUI BIUIUB Ha O€3MEUHICTh KIHIIEBOTO IPOAYKTY. BogHodac
HACCP He cnig po3riisgaTi ik abCONIOTHY TapaHTIIO BIICYTHOCTI Oy Ib-IKMX PU3UKIB,
OCKINBbKU €(EeKTUBHICTh CHUCTEMH 3alIe)KUTh BiJ] MPaBWIBHOCTI ii pO3pOOJICHHS,
BIIPOBA/KEHHS, TOKyMEHTYBaHHS Ta MOCTIMHOTO (yHKIIIOHYBaHHS [3].

Oxpeme Miclie B CHCTEMI yIpaBIiHHS 0€3MeYHICTIO MPOAYKIIT 3aiiMae MPUHIIUTL
pocTexyBaHoCTi. Moro peanizariist mepentadae TOKyMEHTYBaHHS iH(pOpPMAIIi OO
MOXO/PKEHHSI CHPOBUHU, BUKOPUCTAHUX MaTepiajiB, TEXHOJOTIYHUX OMeparliii, yMoB
30epiraHHsl Ta HampsMiB peamizaiili rotoBoi mnpoaykiii. HasBHiCTs BiAMOBIAHOI
iH(dopMaIli /1ae MOXJIUBICTb y pa3l BCTAHOBIIGHHS HEBIAMOBITHOCTI OMEPATUBHO
BU3HAYUTH JIKEPENO MPoOIeMH, JIOKaIi3yBaTH MOTEHIIMHO HEOe3MeUHy MPOAYKIIIIO Ta
M1HIMI3yBaTH PU3UKH JIJISl CIIO’KUBAYIB.

[Tomanbmuii po3BUTOK MINKHAPOJHUX MIAXOIIB 10 YIPABIIHHS OE3MEUHICTIO
XapyoBUX MPOJAYKTIB 3HAMIIOB BinoOpaxkeHHa y ctaHgapti [SO 22000 «Cucremu
yIpaBIiHHA 0€3MEYHICTIO XapuOBUX MPOAYKTIB — BuMoru 10 oprasizariii XapgyoBoro
nanmtoray. lleit craHgapT oOpi€eHTOBAaHWMW Ha OpraHizaili, IISUIBHICTh SKUX
0e3mocepeIHbo ad0 OMOCEPEeIKOBAHO MOB’sI3aHA 3 BUPOOHUIITBOM Ta 00ITOM Xap4yOBOi
npoaykuii. Foro momoeHHs MOXYyTh 3aCTOCOBYBATHCS BHPOOHMKAMH KOPMIB i
CLITBCHKOTOCTIOAAPCHKOI CHPOBUHH, XapUOBUMU MiANMPUEMCTBAMH, TPAHCTIOPTHUMH Ta
CKJIQJICKUMH  CTPYKTypamu, TMOCTa4yaJlbHUKaMU  [aKyBaJIbHHX  MaTepialiB,
IHTpEIIEHTIB 1 O0JaJIHaHHS, TIANPUEMCTBAMHU PO3JPIOHOI TOPriBIl Ta Cy0’eKTaMu
chepu TpOMaJCHKOTO XapuyBaHHs [5].

Oco6muBictio ISO 22000 € moemnanust npuHiunie HACCP i3 cucreMHum
M1X0JI0M /IO YIPaBIiHHS Oe3neyHicTio mpoaykilii. CtanaapT nependadae B3a€EMOJIII0
M1DXK yCiMa y4YaCHUKaMH Xap4OBOTO JIAHITIOTa, CACTEMHE YIIPaBIiHHS, QYHKIIIOHYBaHHS
nporpam-nepeaymoB Ta 3actocyBanHs npuHiuiie HACCP. Taka koMIiekCHICTh Aa€e
3MOTY pO3TJIJaTH O€3MeuHICTh NPOAYKIIi HE SK pPe3ysbTaT poOOTH OKPEMOro
BUPOOHUYOTO MiAPO3/LTY, a K CIUIbHY BiAMOBIIAIBHICTh YCIX YYACHUKIB MPOIIECY —
BiJl BUPOOHMIITBA CHUPOBHMHHU /O HAJIXOHKCHHS TOTOBOTO MPOIYKTY JO KiHIIEBOTO
criokuBayva [4].

OpHi€I0 3 OCHOBHUX BHUMOI CHUCTEMH YIMPABIIHHS OE3MEYHICTIO € CBOEYACHE
BU3HAYEHHSI MOTCHIIMHUX HeOe3NeK, OIIHIOBAHHS MOB’S3aHUX 13 HUMH PHU3UKIB Ta
BCTAHOBJICHHS! HEOOX1THUX 3aX0J1B KOHTPOJIFO. I IbOTO 3/1IHCHIOETHCS aHaMI3 yCixX
€TamiB Xap4yoBOTO JIAHIIIOTA, BU3HAYAIOTHCS MOJKJIMBI JDKEperda BUHUKHEHHS
HEOE3MEeUYHNX UYWHHUKIB Ta BCTAHOBIIOIOTHCS TMPOIEAYPH I1X MOHITOPUHTY.
EdbextuBuuit  oOMiH  iH(DOpMaIi€r0 MK MOCTaYaIbHUKAMU, BUPOOHUKAMH,
MepepoOOHUMHU  MIANPUEMCTBAMH, TOPTOBEJIBHUMH OpTraHi3alisiMd Ta 1HIIUMH
y4aCHUKAaMH JIAHI[IOTa CIIPUSIE ONIEPAaTUBHOMY pearyBaHHIO Ha IOTEHI1HH1 3arpo3H [5].



157

Takum uyuHOM, 3a0e3medyeHHs OE3MEeYHOCTI XapyoOBUX IMPOAYKTIB €
KOMIUJIEKCHUM 3aBJaHHSIM, SIKE€ TMOTpeO0ye€ CHCTEMHOIO KOHTPOJII0O Ha BCIX eTamax
dbopMyBaHHs Ta mepeMillieHHs Npoaykiii. TpaauiiitHoro 1abopaTopHOTO aHajizy
FOTOBUX XapyoBHUX MPOAYKTIB HEAOCTATHBO [JIsi TOBHOIIHHOTO YIPaBIiHHA
MOTEHIIMHUMHU pU3UKaMU. BuIblll €()eKTUBHUM € MPEBEHTHUBHUU TMIJIX1J, 32 SIKOTO
HeOe3MeuHl YHHHUKYU BUSBISIOTHCS Ta KOHTPOIIIOIOTHCS O€3MocepeqHho B IMPOIECi
BUPOOHMIITBA.

3acrocyBanns npuniumnis HACCP ta BuMor cucteMu ynpasiiHHSA 0€3MeUHICTIO
XapYOBHUX MPOIYKTIB CTBOPIOE OpTaHi3alliiiHi # TEXHOJOTIUHI MEePEAyMOBH IS
3HIDKEHHS PU3HUKIB BHUPOOHHWIITBA HEOE3MEUHO! NPOAYKIIi, MiJBUIICHHS pPIBHA
BIJIMMOBIIAJTLHOCTI BUPOOHUKIB 1 TOCHUJIEHHS 3aXUCTy CIIOXKKBadiB. BomgHodac
PE3yJIbTaTUBHICTh TaKOI CUCTEMHU BU3HAYAETHCS HE cCaMUM (PaKTOM ii BIPOBAIKEHHS,
a TMOCTIMHMM JOTPUMAaHHSM YCTAHOBJEHHMX MpPOLETYpP, KOHTPOJEM KPUTUUHHX
napaMeTpiB, BEJEHHSIM HEOOXIAHOI JTOKyMEHTALli Ta PETryJISpHUM YAOCKOHAJIECHHSIM
CUCTEMHU BIJIMOBITHO JI0 3MIH TEXHOJIOTTYHUX MPOIECIB 1 MOTEHIIMHUX PU3UKIB.

CnucoK BUKOPUCTAHUX JKepeJ
1. bapabons O. B. MOXIMBOCTI KOHTPOJIO SKOCTI XapyOBUX MPOJYKTIB.
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MixxHapoIHOT HayKOBO-IIpakTU4YHOI 1HTepHEeT-KOHpepeHii. [Tonrasa: IIYET, 2020.
C. 186-188.
2. bapabons O.B. BupoOHuuTBOo Ta mnpoaax SAKICHOI O€3MeYHOi XapyoBOi
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dopma) « SkicTh Ta G€3MEeUHICTh MPOAYKII Y BHYTPIIIHIA Ta 30BHIIIHIA TOPTIBI U
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Marepianu Il Mi>kHapoIHOI HayKOBO-TIPAaKTHMYHOI KOH(epeHIii (3aouHa ¢dopma) «
SkicTh Ta 0€3NEYHICTh MPOAYKIIIl Yy BHYTPILIHIN Ta 30BHIIIHIN TOPTiBIIL  TOPTiBEIbHE
H1AIPUEMHUIITBO: Cy4aCHI BEKTOPH PO3BUTKY 1 mepcrekTuBm» [TJIAY 15 moToro 2023
poky C.10-12
5. bapa6ons O. B. Opraniune BUpoOHMIITBO — II€ TIPOIOBOJIbYA Oe3Ieka Y KpaiHu.
30ipuuk  matepiamiBe  VII  MixHapoaHOT HayKOBO-IPaKTUYHOI  KOH(pepeHIii
"Opraniuae arpoBUpOOHMIITBO: OCBITa 1 Hayka". 25 xoBTHs 2022 poky. Kuis 2022. C.
66-68
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OCHOBHI ITUTAHHS OXOPOHMU MMPAII ITPU BUPOIIIYBAHHI
NPOAYKUII POCIUHHULITBA

B cydyacHux ymoBax Mpu BUPOIIYBaHHI MPOIYKIi POCIMHHUIITBA OXOpPOHA
mpaii chpsMOBaHa Ha 3amno0iraHHs aBapisiM, NpodeciiHUM 3aXBOPIOBAHHSAM,
TpaBMatu3My. OCKUIBKM arporpoOMHCIIOBUNM KOMIUIEKC YKpaiHU TOB’SI3aHUM 13
po0oTOI0 TIpOCTO Heba, BUKOPUCTAHHSIM BEJIUKOI, MOTYXHOI TEXHIKM Ta XIMIKATIB,
Oesreka mpaitli 6a3y€eThCsl HA I’ SITH OCHOBHUX OJIOKaX.

[Tepuuit 6;10k: Oe3neka npu poOOTI 3 arpoxiMiKaTaMU Ta MECTUIUIAMHU.

3axUcT pOCIMH Tnepefdadyae BHKOPUCTAHHS TOKCUYHHMX PEYOBHH, IO
BHMAararoTh CyBOPOTr0 KOHTPOJIIO.

1. 3acoOu iHAUBIYyaIbHOTO 3axucTy (313).

[IpaniBHUKN 0OOB’A3KOBO 3a0€3ME€UYIOThCS TYMOBUMHU 40OOTaMH, 3aXHUCHUMU
OKYJISIpaMH, PEeCTipaTopaMu, CIICLOASITOM.

1. 30epira"fs Ta TPAHCIOPTYBaHHS.

OTpyToXiMiKaTH MarOTh 30€piraTucs Ha CIEMiali30BaHUX 3aKPUTHX CKJIaAax i
NEPEBO3UTHUCS OKPEMUM TPAHCTIOPTOM.

1. MereoyMOBH.

OOnpucKyBaHHS TOJIB JTO3BOJISIETHCS ITPOBOJMUTH JIMIIIE y OC€3BITPSHY MOTOMY,
3a3BUYail y paHKOBI a00 BedipHI TOJWHHU, 100 MIHIMI3yBaTh BHUMApOBYBAaHHS Ta
3HECEHHS XIMIKaTiB Ha MpalliBHUKIB.

1. OOMeXeHHs 32 YaCOM.

Po60Ta 3 BUACOKOTOKCHYHUMH NECTUIUAAMH YACTO OOMEXKY€ETHCS 32 TPUBATICTIO
(manpuknan, He Oinbiue 4-6 TOOUH Ha 3MIHY).

Hpyruii O010k: O0e3neyHa eKCIuTyaTailisi CliIbCbKOTOCTIOIaPChKOT TEXHIKH.

Po6ora 3 xomOaiiHaMu, HaBICHUM OOJaJHAHHSAM, TPAKTOPAMU - € HAWMOUIbII
TPaBMOHEOE3MEYHOIO.

1. ArperaTyBaHHS.

34iMTIOBaTH TPAKTOP 13 MPUYENaMU YU CLITLCHKOTOCTIONAPCHKUMH MalliHAMU
JO3BOJIIETBCS TUIBKA 3a JIOIOMOTOIO CIIEIiaIbHUX O€3MeYHUX MPHUCTPOIB, 100
VHUKHYTH TPaBMYBaHHS MAJbIlIB Ta PYK.

1. Jlomyck m0 po6oTwu.

KepyBatn TexHIKOIO JO3BOJSETHCS JMIIE 0co0aM, sKi MaiOTh BIAMOBIAHE
MTOCBITYCHHS BOJIS Ta MPOUIIIIN IHCTPYKTAXK.

1. 3axucHI MEXaHI3MH.

VYci obepToBi Ta pyxomi aeraii MaimuH (KapJaHHI BaJiM, JIAHIIOTH, TAacH)
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MOBUHHI MaTH 3aXUCHI KOXKYXHU.

1. TexHiuHu#t cTaH.

3a00pOHSIETHCSI OUMILICHHS, PETYJIIOBAHHS, PEMOHT POOOYMX OPraHiB TEXHIKU
i gac 1i pyxy abo Nnpu yBIMKHEHOMY JIBUTYHI.

Tperiit 6;10k: BIuiiB HECTIpUATIMBUX MPUPOTHO-KIIMATHIHUX (PaKTOPIB.

[ToboB1 poOOTH 3a7eXKaTh Bijl MOTOJHUX YMOB, 1110 O€3MOCEPEIHBO BIUIMBAE HA
CaMOIIOYyTTsI MPAIliBHUKIB.

1. Oprani3ariisi BillIOYHHKY

Y moni maroTh OyTH 00J1aHAaH1 MiCLIsSl BIATIOYUHKY Ta TIT1€HH.

1. TemmepaTypHUN pEXUM.

Jlig 3aXUCTy Bil COHSYHOTO Ta TEIJIOBOTO YAApiB i 4Yac JITHBOI CHEKU
IpaliBHUKIB 320€3Me4YyI0Th TOJOBHUMHU YOOpaMH, MUTHOIO BOJIOIO Ta OPTaHi30BYIOTh
pEryJsipHi epepBHU.

UeTBepTHiil OJ0K: opraHizailiiiHi 3aX0/id Ta HAaBYaHHS.

1. [HCTpYyKTaX1 Ta MEAOTJISIIN.

VYci npatiiBHUKYA MPOXOJSATh BCTYITHUM, IEPBUHHKUMI Ta TOBTOPHI IHCTPYKTAXKI 3
oxopoHH mpari. Ti, XT0O Mmpalroe 3 BaXKOK TEXHIKOI UM XIMiKaTamH, 3000B’s3aHi
IPOXOJIUTH PETYIISIPHI MEIUYH1 OTJISIIH.

1. [Tepua nonmomora

Ha wicusax mnpoBeneHHsi poOiT (y Opuramax, Ha KoMOaliHax, TPakKTOpax)
000B’SI3KOBO Ma€ OYTHU YKOMIUIEKTOBaHA MEJIMYHA alTeyKa.

[I’stuit O70K: 0XOpoHa mparlli mij yac 30upaHHs Ta MicaA30upaibHOI 00pOOKH
Bpokato. lleil eram CympoOBOKYETHCS BEIUKUM CKYIMUEHHSIM TEXHIKH, BUCOKUM
TEMIIOM POOOTH, TUIIOM.

1. be3neka B 3epHOCXOBHIINAX 1 HA TOKAX.

3a00pOHSETBCS CITyCKaTHUCS B OyHKEp UM 3acCikv 3 3epHOM 0e€3 CHeIiaabHOro
CTpaxyBaJbHOTO MOsICA Ta HaNMapHHUKA MOpyY (Yepe3 pU3HK 3aTATYBAHHS Y 3€PHOBY
Macy Ta yAyIIeHHS.

2. OuuIeHHs Ta CyUIiHHSA

EnextpoobnanHands 3€pHOOYMCHUX KOMILJIEKCIB TOBUHHO MATH HaJiiHE
3a3eMJICHHSI.

1. [IpotunoxexHa Oe3nexa.

30upanbHa TexHIKa Ma€ OyTH OCHAIlEHA ICKPOTaCHUKAMH Ta IMEPBUHHUMHU
3aco0aMu TOKEKOTaciHHS (BOTHEracHUKaMu, Jonaramu). KypiHHS Ha moisx 1
o003y COJIOMHU CYBOPO 3a00POHEHO.

CnucoK BUKOPUCTAHMX JIKepPeJT
1. T'matioxk O.A., Boiinanosuu O.B. Ilpodeciiinuii pu3nk Ha MeXaHI30BaHHX
MpoIlecax B arpompoOMHUCTIOBOMY KOMIUIEKC Ykpainu: moHorpadis. Kuis: Llentp
ya0oBoi miteparypu, 2020 280 c.
2. Boitnamosuu O.B., Mapuummna €.1. biasko T.O. OxopoHa nparii y CilIbCbKOMY
rOCTIOIAPCTBI: HABUAJIBLHUM IMAPYIHUK JIJIS CTYICHTIB BUIIMX HAaBUYAJbHHUX 3aKJIaIiB 31
crnieriaabHOCTI « Arpoimkenepis». Kuis: Llentp yubosoi mitepatypu, 2021p. 691 c.
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3aBiyBay jgaboparopii
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OCHOBHI BUMOT'H JIO BYJIBEJIb I1PU 3BEPITAHHI TPOAYKIIII
POCJIMHHUIITBA
[Tpu 306epiranHi MpOAYKII1 POCIMHHUITBA (3€pHA, OBOYiB, (PPYKTIB, TEXHIUYHHX
KYJIBTYp) TOJIOBHE 3aBJIaHHs Oy/11BeJIb — MiHIMI3yBaTH BTPATH MAcCH Ta SKOCTI BPOXKaI0.

OCHOBHI BUMOTH JI0 TaKuX OyJiBeJb MO>KHA PO3AUIMTH Ha KiJIbKa KIFOYOBHUX
KaTeTOPii:

I. ByniBenbHO-TeXHIYHI Ta MIITHICHI BUMOTH.

1. 3HOCOCTIHKICTD MiJIOTH.

[Tinmora mae OyTH MIITHOIO, CTIMKOIO JI0 MEXaHIYHMX IIOIIKOJKEHb Bif
poOOTH BHYTPIIIHHOCKIJIAICBKOTO TPAHCHIOPTY (HaBaHTaXKyBaviB, TPAHCIOPTEPIB) 1 Ail
arpecMBHHUX COKIB OBOYIB M (pYKTiB. YacTo BUKOPHUCTOBYIOTH actaibToOeTOH abo
OETOH 3 TOILIIHTOM.

2. MiLIHICTh KOHCTPYKLI.

[lignora Ta CTIHM NMOBHHHI BUTPUMYBATH 3HAYHWM THCK HaBady MPOJYKLIi
(HampukJian, npu 30epiraHHi 3epHa YU KapTorull HacurnoM). Ha3zemHi Ta 3arnubiieHi
YaCTHHU MalOTh PO3PaXxOBYBATUCS HA BIJIMOBIAHI MEXaHIYH1 HABAaHTAXKEHHSI.

I1. 3abe3neyeHHst ONTUMAIBHOTO MIKPOKIIMATY.

1. EdexTuBHA BEHTUIIALLIS.

byaini o0nanHylOTh CHUCTEMaMHM NPUMYCOBOI (aKTHUBHOI) a00 MPUPOIHOI
BeHTWIAIT. Ile HeoOXimHO niid BUJAJEHHS BOJOTH, BYIJIEKHCIOTO Ta3y,
HAJJTUIIKOBOTO BOJIOTO TEIUIa, SIKI BUAAIAIOTHCS B HACHIJOK JMXaHHA POCITHHHOI

IIPOTYKIIi.
1. PerymioBanHs Ta30BOro cepeioBHina (I CydaCHHUX OBOYE Ta
(GPYKTOCXOBHUIII).

KoHcTpyKIlis Mae 103BOJISATH CTBOPEHHSI PETYJILOBAHOTO Ta30BOTI0 CEPEOBUILA
(3HMKEHU BMICT KMCHIO, MIJBUIEHUN BMICT BYTJIEKHCIIOTO ra3y) JUisl CHOBIIbHEHHS
MpOLIECY CTapiHHS TUIOIB.

3. Teruto130s1is

[lepexkpuTTs Ta CTIHM MOBUHHI MaTH BUCOKHUH omip Terionepenadi. Lle 3aBaxae
POMEP3aHHIO MPOAYKIli B3UMKY (OCOOJMBO aKTyaJdbHO Ji KapTOIUIi, OBOYIB,
COKOBHUTHX IJIOAIB) Ta MEPErpiBy BIITKY (IJIs1 3€pHA).

III. 3axuct Bijg 610(hakTOPiB Ta 30BHIITHLOTO CEPEIOBUIIIA.

1. I'epMeTHYHICTD Ta 3aXUCT BiJI IIKITHUKIB.

KOHCprKL{ﬁ' MaloTh BUKJIFOYATH TMPOHUKHEHHS TPU3YHIB, KOMaX, MTaxiB. YcCi
TEXHOJIOTIYHI OTBOPHU (BEHTHJIAIIIHI KaHAIM, BiKHA) 3aKPUBAIOThH JIPIOHOIO CITKOIO.
[linmora Ta cTiHM TOBWHHI OyTH TJIAIKUMH, 0€3 TPINUH 1 MIUIMH, g€ MOoriud O
HAKOMUYYBATHUCS TITKITHUKH.

IV. Excrimyarariiiina Ta mpoTUIIOKEXKHa Oe3neka

1. Bubyxonebe3neka (1151 eneBaTopiB).
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VY 3epHOCXOBUIIIAX YTBOPIOETHCS BEJIHMKA KUIBKICTh BUOYXOHEOE3MEeYHOro MUy.
[IpoexToM mependavarOThCA acHipaiiiiHi CHUCTEMU (3HEMUJICHHS), JIETKOCKHJIHI
KOHCTpYKIIii (BikHa, TaHeJal) Ha BUMAJAOK BHOYXy Ta BHOYXO3aXHIICHE
€JIEKTPOO0OIIa THAHHS.

1. BorunecTiiikicTb.

Pociuana mpoaykmisi  (ocoOmuBO  coloma, CyXe 3€pHO, IIPOT) €
MoKeXoHe0e3neyHo0. byl MOBUHHI CHIOPY/KYBATUCS 3 BaKKOroprounx (OeToH,
MeTan, Ieriaa) abo HEeropruMx MarepiaiiB, Ta MaTH HaJEeXHI CHCTEMHU
OJIMCKAaBKO3aXUCTy Ta MOKEKOTaCIHHS.

V. CaniTapist Ta TEXHOJIOT19HICTb.

1. 3pyuHicTh 3aBaHTaXKCHHSI (BUBAHTAXCHHS ).

CxoBwullla MOBUHHI MaTH pallioHaJIbHE TJIaHYBaHHS (BIACYTHICTb 3aMBUX KOJIOH,
BOPOTA BIJIMOBITHUX PO3MIPIB) JJIs1 O€3MEPEIIKOIHOTO BUKOPUCTAHHS TEXHIKH.

2. MoxnuBicTh Ae31HGeKITi.

Martepianu BHYTPIIIHBOTO 03/100JICHHSI TTOBUHHI OyTH CTIMKUMH J0 XIMIYHUX
PEYOBHUH, OCKIIBKH T€pe] KOXHUM HOBHUM CE30HOM 30€piraHHsi MNpPUMIIICHHS
000B’SI3KOBO MUIOTh, A€31H(PIKYIOTh, OUISITH a00 MiAAa0Th Ta3aHHo (pymirairi).

Cnucok BUKOPUCTAHUX JIAKepeJT

1. EnexTponnuii pecypce
URL.: https://e-construction.gov.ua/laws detail/3074308237042910786?doc type=2
1. EnexTponnuii pecypce

URL.: https://ammokote.com/wp-content/uploads/2020/08/dbn-v-2-2-27-2025.pdf

Ayauuxk Imutpo Bosoaumuposu4

3100yBayd OCBITHBO-TIPO(ECIIHOTO CTyTICHS
(haxoBOro MOJIOAIIOTO OaKataBpa
BigokpemiieHoTo CTPYKTYpHOTO MiAPO3ILITY
«ITonraBcrkuit MOMTEXHIYHUIN (HaxOBUH KOJICIK
HaririoHaibHOTO TEXHIYHOTO YHIBEPCUTETY
«XapKiBChbKUH MOJITEXHIYHUHN IHCTUTYT»
Ayanuk Bosogumup BacuiaboBuu

KaHIUJAT TEXHIYHUX HayK, JTOIEHT

ORCID ID: 0000-0002-6553-2951
[TontaBcekuii ep>kaBHUM arpapHUil YHIBEPCUTET
M. [lonraBa

DOI 10.31210/cyaq2026.56
CYYACHI NIAXOAU A0 3ABE3ITEYEHHSA EJIEKTPOBE3IEKU I/
YAC EKCILTYATALII TEXHOJIOI'TYHOI'O OBJIAJTHAHHSA 1J1A
3BEPITAHHS TA IEPEPOBKHU IMPOAYKIIIT POCJTUHHUIITBA
30epiranHs Ta mepepoOka MPOAYKIIi  POCIMHHHUIITBA  TepeadavyaroTh
BUKOPUCTAHHS  3HAYHOI  KUIBKOCTI  €JIEKTPOTEXHOJOTIYHOTO  OOJIaJHAHHS:
€JIEKTPOJIBUTYHIB, HOpIH, TPAHCHOPTEPiB, BEHTUJISATOPIB, 3€PHOOYMCHUX MAIIIUH,
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3€pHOCYIIAPOK, JpoOapok, cucTteM acmipaiii Ta 3aco0iB aBTomaTuzailii. Tomy
3a0€3MeUeHHs €IEKTPOOE3NEeKH € BaXKIMBOIO CKJIaJ0BOI0 O€3MEYHOI eKCIUTyaTallii
TEXHOJIOTIYHUX JiHIN. JloJaTkoBy HeOe3IMeKy CTBOpPIOE BHPOOHHYE CEpPEIOBUILEC 3
MiJBULIECHOIO  3alUJICHICTIO, HASBHICTIO METAJIeBUX KOHCTPYKIIH, pPyXOMHUX
MEXaHI3MIB Ta €JICKTPOIPHUBO/IIB.

AKTyallbHICTh TIPOOJIEMHU MIATBEPAKYETHCS JOCTIKEHHSIMHU €IEKTPOTEXHIYHUX
KOMIUIEKCIB ClIbChKOTOCTIOAapchKoro mpusHaueHHa. B.M. Jlucorop Ta cmiBaBTOpHM
po3rsnany (PyHKI[IOHYBaHHS TaKMX KOMIUIEKCIB B YMOBaX Pi3HOMAaHITHUX PU3HKIB 1
3aMpONOHYBAJIM MIAXOAM J0 iX OIliHIOBaHHS Ta ormrumizaiii [1]. i mianpuemcTs 31
30epiranHsi 3epHOBUX KYJbTYp BXKIUBUMHU € HAAIMHICTh CUCTEM €JIEKTPOKHUBICHHS,
MpaBWIbHUN BUOIp KaOeniB, KOMyTAIllfHUX 1 3aXMCHHUX amnapaTiB Ta PO3MOALTEYHX
npucTpois [2].

OCHOBHUMH €JIEKTPUYHUMHU HeOEe3MeKaMu IMiJl Yac eKCIuTyaTallli o0JiaJiHaHHS €
MOIIKOJKEHHS 130JIS1111, KOPOTKI 3aMHUKaHHS, TMEPEBAHTAXKEHHS €JIEKTPOJIBUTYHIB,
MOPYIICHHS KOHTAKTHUX 3’ €JHaHb, HECIIPABHICTh 3aXUCHOTO 3a3€MJICHHS Ta BiIMOBa
amapariB aBTOMaTHYHOIO BiJIKIIOUYEHHS [3]. ¥ 3epHOCXOBHINAX 1 3€pHOMEPEPOOHUX
OPUMIIICHHX 11 (pakTOpy HEOOX1JTHO PO3IIIA/IATH Y B3a€EMO3B’A3KY 3 MOXKEKHOIO Ta
BUOYXOMOXKEKHOI0 HEOE3MeKOt0 3epHOBOTO0 muity. YunHi [IpaBuina oxoponu nparii asis
MpaliBHUKIB, 3alHATHX Ha poOoTax 31 30epiraHHs Ta TmepepoOKU 3epHa,
BCTAHOBIIIOIOTH 000B’I3KOB1 BUMOTH JI0 O€3ME€YHOI OpraHizanii TAKuX TEXHOJIOTTYHUX
nporieciB [4].

CyyacHuil miaxig A0 eJeKTpoOe3neku nepeadavyac KOMIUIEKCHE MO€THAHHS
TEXHIYHUX 1 OpraHizaliiHux 3axojiB. Jlo TEeXHIYHMX 3aXOMIB HAJIEKATh 3aXUCHE
3a3eMJICHHS, aBTOMATHYHE BiIKITFOYCHHS KUBIICHHS, BUKOPUCTAHHS anaparTiB 3aXUCTy
BiJl KOPOTKOT'O 3aMHUKAHHS 1 IEPEBAHTAXKECHHS, CIIPABHUX KaOEIbHUX JIHIN, OJIOKYBaHb
Ta aBapiHOro BIAKIIOUEHHS. [li 9yac TeXHIYHOro OOCIYroBYyBaHHS OOJaJHAHHS
HEOOX1THO YHEMOJKJIMBIIIOBATH BUMAJKOBE TIOJIaBaHHS HAMpyrH, a poOOTH
BUKOHYBATH BI/IMOBIIHO JI0 BCTAHOBJICHUX BUMOT €JIEKTPOOE3MEKH.

Oco0nmuBy yBary cCiiji OpUIUISATA €JIEKTPOJBUTYHAM TEXHOJOTIYHUX MAIIIHH.
HakonuueHnHs mnuiy, HEIOCTaTHE OXOJOJ/KEHHS, MEXaHIYHE IEePEeBAHTAKCHHS Ta
MOPYIICHHS KOHTAKTIB MOXYTh COIPUYMHUTH HATPIBaHHS W TOIIKOJKEHHS 130JIAIII].
Tomy mOWIMBPHUMH € TEPIOAUYHUN KOHTPOJIb CTPyMy Ta TeMIlepaTypu
€JIEKTPOJBUTYHIB, OYMIIEHHS KOPIYCIB 1 BEHTWIALIMHUX KaHaiB, NEpeBipKa
KOHTAaKTHHX 3 €JHaHb Ta CBOEYACHE YCYHCHHS BHSBJICHUX HecmpaBHOcTed. Jlms
3€pHOCYIIAPOK OCOOJMBO BAXJIMBO 3a0€3MeUyBaTH CIPABHICTh €JIEKTPOOOIIaIHAHHS,
ABTOMATHUKHU Ta CUCTEM KOHTPOJIIO TEMIIEpATypH [S5].

[TepcrieKTHBHUM HampsIMOM € BIPOBADKCHHSA IU(DPOBOTO MOHITOPHUHTY
TEXHIYHOTO CTaHy €JIEKTPOTEXHIYHUX KOMIUIEKCiB. KOHTpoNb cTpymy, TemMneparypu,
Halpyrd Ta IHIIUX MapaMeTpiB J1a€ 3MOTY CBOEYACHO BUSBIISTH BIIXWICHHS BiJ
HOPMAJIbHOTO pexuMy pobOoTu. lloemHaHHS TakMX CHUCTEM 13 aBTOMATH30BaHUM
KEpyBaHHSM  TEXHOJOTIYHUM  TMPOIECOM  MOXKE  MIJABUIIUTH  HAJIIHAHICTD
€JICKTPOIIOCTAYaHH Ta 3MEHIIUTHA NMOBIPHICTh aBapitHUX pexkumiB. J[ocmikeHHs
cucteM enekTpornoctadanns manpueMcTB AIIK Takox Moka3yrTh MEPCIEKTUBHICTD
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BUKOPHUCTAHHSI PO30CEPEIKEHOT TeHepallii Ta BIJHOBIIOBAHUX JDKEpEN €Heprii A
M1JBUIICHHS HAJIHHOCTI €JIeKTpOoIocTavyanHs [6].

BaxxnnBoro CKIIaIoBOIO 3aJUIIAETHCS PUBHMK-OpieHTOBaHUU miaxia. CroyaTky
HEOOX1THO BU3HAYUTHU MOTEHIIIMHI HEOE3MEeKH, OI[IHUTA WMOBIPHICTh 1X BUHUKHEHHS
Ta MOMJIMBI HACJIJKH, IMICJIS YOTO BU3HAYUTH NPIOPUTETHI 3aX0aU 3axXHCTy. Jis
TEXHOJIOTIYHUX JIIHINA 30epiraHHs Ta nepepoOKH MPOIYKIlli POCIMHHULITBA AOUIIHHO
BpPaxOBYBAaTH OJHOYACHO PU3UKH YPAKCHHS CICKTPUYHUM CTPYMOM, TIE€perpiBaHHS
€IeKTPOOOIaTHAHHS, BUHUKHCHHS KOPOTKOTO 3aMHWKAaHHS, HAKOIMHMYCHHS Ty Ta
MOPYIICHHS POOOTH CHCTEM aBTOMATHYHOTO 3aXHUCTY.

Takum 9rHOM, CydacHa CHUCTEMa eJIEKTPOOE3MEeKH TEXHOJOTIYHOTO 00JIaTHAHHS
it 30epiraHHs Ta mepepoOKU MPOMYKINl POCIMHHMIITBA MOBHHHA Oa3yBaTHCS Ha
MO€THAHHI HAIIMHOTO EJIEKTPONOCTauYaHHs, 3aXUCHOTO 3a3€MJICHHS, aBTOMAaTUYHOTO
BIJIKJIFOUEHHSI )KHBJICHHS, KOHTPOJIIO CTaHY 130JIA111 Ta €JIEKTPOBUTYHIB, PETYJISIPHOTO
TEXHIYHOTO0 OOCITyroByBaHHSA, OYHUIICHHS OOJIaJlHAaHHA BIJ MWy, OJIOKYBaHb 1
aBapiifHOro BiakIoueHHs. I[lomanbpmn JOCHIKEHHS JOLUIBHO CHOpSIMyBaTH Ha
pO3pOOJIEHHST METOJAMKM KOMIUIEKCHOTO OIIHIOBAaHHSA €JIEKTPUYHUX PU3BHUKIB
KOHKPETHHUX TEXHOJIOTIYHUX JHHIA 13 BHUKOPUCTaHHSIM 3aco0iB  1U(pPOBOTO
MOHITOPHUHTY.
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Apoxyana Osbra YpemiBHa

CTapIINil BUKJIa1a4
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THHOBAIIIHI MIJIXOAA 10 3ABE3MEYEHHS BE3IEKHU MPAL
IIJT YAC 3BEPITAHHSI TA HEPEPOBKH MPOIYKIII POCJIMHHUIITBA

306epiraHHs Ta nepepooka MPOYKITIT
POCIIMHHHUIITBA € BaXKJIUBOIO CKJIQJIOBOIO
arponpoMuciIoBoro BUpoOHUIITBA. Ha cydacHux
MIMPUEMCTBAX JUISI IPUHMAaHHS, OUMIIICHHS, CYIITIHHS,
TpaHCIIOPTYBaHHs, 30€piraHHs Ta MEepepoOKH 3epHa
BUKOPHCTOBYIOTh CKJIQJIHI TEXHOJOTIYHI KOMIUJIEKCH,
S0 cKiIany SIKMX BXOZSTH 3€PHOOYHMCH1 MAlllMHM, HOPIIL,
TPAHCTIOPTEPH, ITHEKU, BEHTUJISATOPH, 3€PHOCYIIAPKH, NAPOOAPKH, CHIIOCH Ta IHIIE
obnagHanHs.  [liABUIIEHHS  OPOJAYKTUBHOCTI ~ TaKUX  CHUCTEM  TOBHUHHO
CYHpPOBOJIPKYBATHCS BIJIMOBIIHUM PiBHEM O€3IIeKH Iparii.

Oco0MuBICTIO 3a3HAYEHUX TEXHOJOTIYHUX MPOIECIB € OJHOYACHA HAsBHICTDH
JEKUTbKOX HeOe3neuyHux Gaktopis. [IpamiBHUKH MOXKYTh 3a3HABATH BILTUBY PYXOMHX
1 00epTOBMX YACTHMH MalllUH, EJIEKTPUYHOTO CTpyMy, IIyMmy, BiOpaiii, NOuiy,
MIJIBUIIICHUX TEMIIEpaTyp, a TAKOXK HEeOE3NeK, OB’ I3aHuX 13 epeOyBaHHIM Ha BUCOTI
a00 BcepeIMHI CUJIOCIB Ta IHIIUX 3aMKHEHUX MPOcTopiB. OcoOIMBY yBary HEOOX1AHO
OPUIIISATH 3€pPHOBOMY TMHITY, OCKUIBKH HOTO HAaKONWYEHHs 3a HasBHOCTI JiKepesa
3aiiMaHHs MOX€E CIIPUYMHUTH MOXKeKy ad0 BUOyX. Jlo HEOe3NeuHnX CUTyallld TaKOX
HaJICKUTh 3aXOIUICHHS MPalliBHUKA PYXOMUMHU pOOOYMMHU OpraHamMH TPaHCIOPTEPIB,
HOPIM Ta ITHEKIB.

B Vkpaini BuMoru g0 6e3neyHOro BUKOHAHHS poOIT mij yac 30epiraHHs Ta
nepepoOKu 3epHa BU3HA4YAIOTHCS [IpaBuiamMu OXOpoHW Tipalli is MpaliBHUKIB,
3aHATHUX Ha poOoTax 31 30epiraHHs Ta MepepoOKH 3epHa, 3aTBEPKCHUMH HAKa30M
MinictepcTBa corianbHoi nomituku Ykpainu Bim 20.09.2017 Ne 1504. ITlpasuna €
000B’SI3KOBUMHM JIJIs1 POOOTO/MABIIIB 1 MPAIiBHUKIB ITi YaC BUKOHAHHS BiATOBITHUX
TEXHOJIOTIYHUX TporieciB [1].

Tpaauiiiina cucteMa 3a0e3nedyeHHs Oe3MeKH 3HAYHOK MIPOK 0a3yeThCsl Ha
MeploIUYHUX OTJIsax 00JaHAHHS, KOHTPOJI MapaMeTpiB MpaliBHUKOM Ta BUKOHAHHI
BCTAHOBJICHUX 1HCTPYKIiA. OgHAK Takui MiAXIT HE 3aBXKAU JO3BOJISIE CBOEYACHO
BUSIBUTH PO3BUTOK HeOE3MeuHOro mporecy. Hampukian, mocTymoBe IMiABHINEHHS
TeMIlepaTypy MIAIIMUITHUKA TpaHCIopTepa abo HOpli MOXke OyTH BHSIBICHE JIMIIE ITi]T
4yac 4eproBoro Orisay. 3a el yac HeCpaBHICTh MOKE MEPEHTH B aBapIiHUN PEXUM.
ToMy mnepcrneKTHBHUM HANpsIMOM € TIepeXill BiJi MEPIOJUYHOTO KOHTPOJIO 0
0e3nmepepBHOr0 aBTOMATHU30BAHOTO MOHITOPUHTY TEXHIYHOTO Ta TEXHOJOTIYHOTO
cTaHy oOiamHaHHs [3].
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OnHuM 13 BapiaHTIB TaKOTO PIIIEHHS € CTBOPEHHS 1HTEIEKTYyaJbHOI CHUCTEMU
MOHITOPUHTY, CTPYKTYpa sIKOi MO>kKe OyTH MpeJ/ICTaBlIeHa y BUTIISIL:

JTATYUKH — KOHTpoJep — 00poOka iHdopmarllii — OIlIHIOBaHHS PIBHS PU3UKY —

NOMepe/KEHHS OlepaTopa — aBTOMATHYHE BIIKJIIOYEHHS 00JIaIHAHHS.

OCHOBHUMHU €JE€MEHTAMU CHUCTEMU MOXYTh OYTH JaTYMKU TEeMIEpaTypH,
BOJIOTOCTI, BiOpaIlii, BUIKOCTI 0OepTaHHS, MOJOKEHHS Ta CXOIKEHHS TPAHCIOPTHOT
CTpIYKU, HABAaHTAXKEHHS €JEKTPOABUTYHA Ta KOHIEHTpaIii ra3iB. [ 3epHOCXOBHIIL
JIOJATKOBO JIOLJIBHUM € BCTAHOBJICHHS JATYMKIB TEMIIEpaTypu 3€pHOBOI MacH,
BosiorocTi Ta koHmentpaiii COs..

BuxopucTtanHs CEHCOPHHX CHCTEM JUIsl KOHTPOJIIO 3€pHA BXKE € MEePCICKTUBHUM
HAmpsIMOM  Cy4aCHUX JociipkeHb. HaykoBi poOOTH MOKa3yloThb MOXKIIMBICTh
3acrocyBaHHd 0T, 0e3apoTOBUX MepeX MAATYUKIB Ta aJrOPUTMIB MAIIMHHOTO
HABYaHHS JIJI1 MOHITOPUHTY TEMIIEpaTypH, BOJOTOCTi, Ta30BOr0 CKJIAy Ta 1HIIMX
mapaMeTpiB 3¢pHOBOT MacHu B peXKHUMI peanbHOTo yacy [2, 3].

3anponoHOBaHUM MIAX1J1 MOKHA BUKOPUCTATH HE JIMIE JIJII KOHTPOJIIO SKOCTI
3epHa, a ¥ Oe3nmocepenHbO NJisl MIABUIICHHS piBHA Oe3neku mpari. Hampukian,
MJBUIIEHHS TeMIepaTypyu MiAINIUITHUKOBOTO BYy3Jia TPAHCIIOPTEpA MOXKE CBIAUUTU
OpO HEAOCTaTHE 3MalllyBaHHS, [EpEeBaHTaXEHHI a00 MOYaToK pyWHYyBaHHS
niamunanka. OiHoYacHe 301IbIICHHS TEMIIEPATypH Ta BiOpallii Moke OYTHU 03HAKOIO
PO3BUTKY HECIIPABHOCTI. Y TaKOMY BUTIQJKy CHCTEMa TOBHHHA CTIOYATKy C(POPMYyBaTH
MOTIEPE/KEHHST JUISL OTepaTropa, a MpH JOCSITHEHHI KPUTHUYHOTO 3HAYEHHI —
aBTOMATUYHO 3YMTUHUTH 00JIaJHAHHS.

N CTPIYKOBUX TPAHCHOPTEPIB JOILIILHUM € 3aCTOCYBaHHSA JaTYMKIB
CXOJDKEHHSI CTPIUYKM Ta KOHTPOIIO MIBUAKOCTI 1i pyXy. 3MIIIEHHS CTPIYKH MOXKE
NpU3BECTU JO KOHTAKTy 3 KOHCTPYKTMBHHMH €JIEMEHTAaMH, HarpiBaHHs Ta
BUHUKHEHHSI aBapiiiHOi cuTyallli. ABTOMAaTHYHE BHSIBJICHHS TaKOTO BIIXHUIJICHHS
JI03BOJISIE 3YITHHUTH TPAHCIIOPTEP /10 BUHUKHEHHSI CEpHO3HOT HECTIPaBHOCTI [2].

AHanoriyHui TPUHIUI MOXKe OyTH 3acTtocoBaHuil a0 Hopiil. KoHTpoib
TEeMIIepaTypy MiANIMITHUKIB, MBUJIKOCTI PyXy CTPIUYKH Ta CTaHy MPUBOJY JO3BOJISIE
CBOEYACHO BUSIBIIATH BIJIXWJICHHS Bl HOpMaJIbHOTO pexkumy. Lle 0coOmmBo BaxkIMBO 3
OTJISIAy Ha T€, 110 HATPITI MIAUIUITHUKH, TIEPErPiTi €IEKTPOJBUTYHH Ta 1HIII JKEpeia
3aiiMaHHs MOXYTh CTAaHOBUTH HEOE3NEKy B CEPEJOBHILI 3 HAABHICTIO TOPHOYOIO
3€pHOBOTO THITY.

[HIIMM BaXTMBUM HAMpSMOM € aBTOMAaTH3allis KOHTPOJI yMOB 30epiraHHs
3epHa. [linBuilieHHS TeMIepaTypu Ta BOJIOTOCTI 3€PHOBOI MacH MOXKE CIPHUSITH
PO3BUTKY HeOaXaHMX OI10JIOTIYHUX TMPOIIECIB, MOTIPIICHHIO SKOCTI MPOAYKII Ta
BUHUKHEHHIO 30H camoHarpiBaHHa. CyuacHi ceHcopHi Ta loT-cucremu naroth
MOXJIUBICTh  3AIMCHIOBATH TOCTIMHWUN KOHTPOJbL TIMapaMeTpiB 1 mepenaBatu
iH(dopmartito omepatopy 0e3 HEOOXITHOCTI PETYISIPHOTO PYYHOTO BHUMIPIOBAHHS B
KOXHi# 30H1 cxopumia [3].

[lepcieKTUBHUM € TIO€JHAHHS TaKOrO MOHITOPUHTY 3 aBTOMAaTH30BaHOIO
CUCTEMOIO KEepyBaHHS BEHTHJIAIIEI0. [Ipu BUSBIECHHI HECHPHUSATIMBUX IMMapaMeTpiB
CUCTEeMa MOKE€ aBTOMATUYHO 3MIHIOBAaTH PEXUM pPOOOTH BEHTHIATOPIB abo
MOBITOMJISITH OTlepaTopa mpo HEOOXITHICTh MTPOBEACHHS BIAMOBI THUX TEXHOJIOTIYHUX
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3axoAiB. CydacHi JOCHIJIKEHHS TaKOX pO3IJISIAIOTh 1HTENEKTyallbHE KepyBaHHS
aeparli€ro 13 3aCTOCYBaHHSAM ITU(PPOBUX MOJIENICH, CEHCOPIB Ta AJITOPUTMIB IITYYHOTO
IHTEJIEKTY.

BaxxnmBUM KOMIIOHEHTOM 1HHOBAIIHHOT CUCTEeMU O€3MeKH TOBUHHA 3aTUIIATHCS
acmiparis. [lig yac mpuitMaHHs, OUYMILIEHHS, TPAHCIIOPTYBAaHHS Ta NEPEPOOKU 3epHA
HeoOX1THO MIHIMI3YBaTH YTBOPEHHS Ta HaKoMW4YeHHS muity. EQexTuBHe BUIaNeHHS
nuty Oe3MocepeHhO0 B MICISIX MOrO YTBOPEHHS 3MEHIINYE HOro KOHIEHTpAIlI0 B
poOouiii 30H1 Ta OJHOYACHO 3HIXKYE KUTBKICTh TOPIOYOTO MaTepiaiy, Ikuii Moxxe OpaTu
y4acTh y MOXKexkK1 abo BUOYXY.

[HHOBAIIHICTH acmipalliifHOT CHCTEMH MOKE IOJISITaTH Y BAKOPUCTaHHI JaTYHUKIB
nepenagy TUCKY Ha (QUIbTpaxX, KOHTPOJO MPOAYKTUBHOCTI MOBITPSHOTO MOTOKY Ta
aBTOMATUYHOTO CUTHAJII3yBaHHS MPO 3HIKEHHA €(DEKTUBHOCTI MUJIOBJIOBIIIOBaHHS. Y
pasi 3acMiueHHsl (UIbTpa ab0 MOPYIICHHS pOOOTH BEHTHJIATOpA CHCTEMa MOBHHHA
MOBIJJOMUTH oOIllepaTopa Ta, 3a HEOOXIAHOCTI, 3YMUHUTU BIAMOBIAHY IUISHKY
TEXHOJIOT1YHOT JIHi1.

OxpeMy yBary HeoOX1JTHO IPUALUTATH poOOTaM yCepearHl CUIIOCIB Ta OYHKEPIB.
Taki poOOTHM TOB’sI3aHI 3 PUBMKOM 3aCUIIAHHS 3€pPHOM, IMAJIHHAM, HAaSBHICTIO
HeOe3neuHoi atMocepd Ta BUMNAJAKOBUM 3allyCKOM TPAHCIIOPTHOTIO OOJaJHaHHS.
MiKHapoIHI BHMOTM JO 3E€pHOBUX MIANPUEMCTB IependavyaroTh OJOKYyBaHHS
oOnagHaHHS mMepel BXOJOM TMpaliBHUKA B CHJIOC, KOHTPOJb aTMoc(epH,
BUKOPUCTAHHS CTPaXyBaJIbHUX 3aC00IB Ta MPUCYTHICTH criocTepiraya [2].

VY 1boMy HanpsMi TaKOK MOKJIMBE BUKOPUCTaHHS LIM(PpoBUX TexHouoriil. [lepen
JOMYCKOM TIpalliBHUKAa J0 HEOE3MeYHOi 30HM CHUCTeMa MOKE IMEpEeBIpSITH CTaH
TE€XHOJIOTITYHOTO OOJIaJIHAHHS, HASBHICTh OJOKYBaHHS MPUBOJIB Ta TOKA3HUKU
ra3oBOTO cepenoBuilia. TakuM YWMHOM, JO3BLT Ha BHUKOHAHHS pOOIT MOXe OyTu
OB’ A3aHU 13 BUKOHAHHSM MONEPETHBO BU3HAUEHUX YMOB O€3IEKH.

JIist mpakTU4HOI peasntizaliii 3armporoHOBAaHOI CUCTEMHU JIOIIBLHO ChOpPMYBATH
JEKUIbKa PIBHIB KOHTPOJIIO:

KoHTpoJibOBaHMM TapaMeTp

3aci® KOHTPOJTIO

3ano0KHUH 3aX11

Temneparypa niAMIUITHAKA

TEMIEPATYPHUN TaTUUK

nonepeKeHHs / aBapiiiHa
3yIUHKA

Bibparis

BiOpaliitHui JaTYnK

JIarHOCTYBaHHs / 3yIMHKA

[IBuaKICTH TpaHCIIOPTEPA

aTYUK HMIBUIKOCTI

BIJIKJTIOUEHHSI IPUBOJTY

CXO/KEeHHSI CTPIYKU

KIHIIEBHH a00
O€3KOHTAKTHUH JaTUYNK

aBapiiiHa 3ynuHKa

Temneparypa 3epHa

CUCTEMa TeMIIEPaTypPHUX
JIATYUKIB

KEepyBaHHS BEHTUJIALIIEIO

Bonoricte 3epHa

TATYUK BOJIOTOCTI

3MiHa pEeKUMY 30€piraHHs

Konnentpartisg CO:

ra30BUU TaTUYUK

nonepeKeHHs /
BEHTHJIALS

3anuiIeHICTh

JaTIUK TTHITY

KOHTPOJIb acIiparii

Cran ¢inbTpa

JATYUK Mepenany TUCKY

OUMIIICHHS / CUTHAII3a1[sg
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TakuMm 4MHOM, 3alpPONOHOBAHA CUCTEMA MOEAHYE KOHTPOJb TEXHOJOTTYHMX
napaMerpiB, JAIarHOCTYBAHHSI TEXHIYHOIO CTaHy OOJIQJHAHHS Ta 3aco0u
nomnepe:KeHHsl HeOe3NMeYHUX CHTYAaIiid. Ii NPUHIIUIIOBOIO  BIJIMIHHICTIO BIJl
TPaAUIIHHOTO TIIX01y € MOXKIIUBICTh HE Jullle 3adikcyBaTu (akT HECIPABHOCTI, a i
BUSIBUTHU TEHIECHIIIO 0 11 BHHUKHEHHS.

Buxopucranns loT-TexHOoIOTIH 1a€ MOXIHMBICTh TIEpeIaBaTH OTPUMAaHI JaH1 Ha
aBTOMAaTU30BaHE poOode Miclie ormeparopa abo MoOUTbHMIA TpUCTpiid. Ile mo3Bosse
KOHTPOJIIOBATH TEXHOJIOTIYHY JIHIIO JUCTAHI[IHHO Ta 3MEHIIUTH HEOOXiTHICTh
MOCTIfHOTO TiepeOyBaHHS TMpalliBHUKAa MNo0Mu3y HeOesmeunux wmammH. CydacHi
OIJISIIM  TEXHOJIOTIA  30epiraHHs  3€pHa  MIATBEPAXKYIOTh  MEPCIEKTUBHICTD
0e3mepepBHOrO0 CEHCOPHOTO MOHITOPUHTY Ta BUKOPUCTAHHS aHATITUHYHUX aJITOPUTMIB
JUTSI PAaHHBOT'O BUSIBJICHHSI HEOAKaHUX 3MiH.

OT:xe, IHHOBAIIMHUN MAXIJT 0 OXOPOHU Mpailil y cdepi 30epirants Ta nepepooKu
POIYKITI pOCTMHHUIITBA MOJISITA€ Y IEPEXO0/I1 B MEPEBAKHO PEaKTUBHOTO KOHTPOJIIO
70 TONepeIKYyBaJbLHOI CcUCTeMH Oe3leKH, sKa 37aTHa TOCTIMHO 30upatu
iH(dopMaIlito, BU3HAYATH BIIXHWICHHS, (OPMyBaTH MOMEPEIKEHHS Ta aBTOMATUYHO
pearyBaTv Ha KpUTUYHI PEXKUMH.

BucHoBku

[linBHILIEHHS piBHS O€3MEKU Mpali i1 yac 30epiraHHs Ta NepepoOKu MpOoayKIIii
POCIMHHUIITBA TMOTPeOy€e BIPOBAIKECHHS CyYacHHX IH(DOpPMAIiHHUX 1 TEXHIYHUX
3aco0iB. OTHUM 13 IEPCIIEKTUBHUX HANPSIMIB € CTBOPEHHS 1HTEIIEKTYaIbHOT CHCTEMHU
MOHITOPUHTY, 1IN0 TMOEJHYE NATYUKH TEXHOJOTIYHUX 1 TEXHIYHUX MapaMmeTpiB,
aBTOMATH30BaHWU 301p iHdopMallli, aHaai3 JaHUX Ta CUCTEMY aBapiHOIO
pearyBaHHS.

3anponoHOBaHUM MiAXiA Tependadae KOHTPOJb TeMreparypu Ta BiOparrii
MIIUITHAKOBAX ~ BY3JIIB, IIBUIKOCTI Ta TIOJOXXEHHS TPAHCIOPTHUX OPTraHiB,
TEMIIepaTypyd ¥ BOJIOTOCTI 3€pPHOBOi MacH, KOHIIEHTpallli Ta3iB Ta €(eKTHUBHOCTI
acmipamii. IloenHanHs Takux 3aco0iB 13 aBTOMATHYHUM aBapiiHUM BIIKIFOYCHHSIM
oOnaHaHHS TO3BOJISIE CBOEYACHO pearyBaTH Ha HEOE3MeYH1 BIAXUIEHHS Ta 3SMEHIIIUTH
HEOOX1HICTh IepeOyBaHHsI MPaIliBHUKIB Y HEOE3MEUHUX 30HAX.

[TepcrieKTMBHUM HANIPSIMOM TOJIAJIBIINX JTOCIIKEHD € PO3POOJICHHS allTOPUTMY
OLIIHIOBAHHS PIBHS BHPOOHMYOIO PHU3UKY HAa OCHOBI JIaHMX CEHCOpIB Ta MOro
IHTerpalis 3 aBTOMATHU30BAaHOK CHUCTEMOIO KEpPyBaHHS TEXHOJIOTTYHOKO JIHIEHO.
Bukopucranns 10T, nporHo3Hoi aHaJIITUKU Ta 1HTEICKTYaJlbHOTO KEPYBaHHS MOXKE
CTaTH OCHOBOIO MOAAJIBIIOTO PO3BUTKY CUCTEM O€3MEKH MiNPUEMCTB 31 30epiraHHs
Ta NEePepOOKU MPOIYKIIIi POCIMHHHULITBA.
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