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Po3pobka moaeAi dopMmysaHHN NPOAYKTUBHOCTI
3epHOBUX KOAOCOBUX T3 NPOrHO3y BpPOXXAaNHOCTI B
OpPraHiYHUX TEXHOAOriIifIX 33aAEXHO BiA NOroAHuUX
yMmoB

OnucaHa po3apobreHa aBTopamu Moaesib GopMyBaHHS MPOAYKTUBHOCTI 3€PHOBUX KOJIOCOBUX Ta MPOrHo3y BPO-
XKavHOCTI B OpraHiqHNX TEXHOJIOrISIX 3aJ1EXKHO Bifl MOrOAHUX YMOB, @ TaKOX airOpUTM PO3POOKM OpraHiyHnx TEXHOJIOr I
BUPOLLIYYBaHHSI 3€PHOBUX KOJIOCOBUX KYJIbTYP 3a PI3HUX KJlIMaTUYHUX YMOB 3 0Aas1bLLIO0 anpobaLlieto B rocroaapcrBax

arporipoMuCIIOBOro KOMIIeKCy Ykpainu.

B ocHoBy nobynoBu Mozaesi J10ricTU4HOro rporHO3yBaHHS BPOXaMHOCTI 3a/1€XXHO Bif MOroaHux YMOB roK1aAeHo
TEOPItO HEYITKUX MHOXWH | JIIHIBICTUYHUX 3MIHHUX €KCMEPTHOI CUCTEMU A1 MPOrHO3yBaHHS PIBHS MOKA3HUKIB SIKOCTI

BUKOPUCTaHHSI BIOTEXHOJ/IOMYHUX MPOLECIB.

KnioyoBi cnoBa: opraHiyHi TeXHONOril, 3epPHOBI KOJTOCOBI KyNbTYPW, MOAESb NPOAYKTUBHOCTI, alifOpPUTM

CyTtb npoGnemu. [ns 3abe3nevyeHHs BiOnoBigHOro
pPiBHA e(peKTUBHOCTI OiONOriYHMX arpoTEXHONOrINA, K i
Cy4aCHMX TEXHOJIONN OTPMMAHHS BUCOKMUX YPOXaiB, B
arponpoMmnciioBOMY KOMMJIEKCI MOBMHHO NepeabayaTncsa
CTBOPEHHS ONTUMAaJIbHUX YMOB XMBJIEHHS POC/IVIH, BOA-
HOrO i NOBITPAHOIO PEXUMIB I'PYHTY, IHTENPOBAHOIO 3aXU-
CTY POC/IVH Bif, XBOPOO, LLKiAHWKIB i Byp'aHiB. Ha Ll ocHo-
Bi MOXe OyTuM NOBHICTIO peanisoBaHa NOTeHLjiHa NpoayK-
TUBHICTb Cy4YaCHUX COpPTIB 3epHOBUX — He MeHwe 100
u/ra. LLle ogHuM pe3epBOM MNiABULLEHHS BPOXAMHOCTI 1
NONIMWEHHS SKOCTi NPOAYKLii POC/IMHHULTBA € BUKOPU-
CTaHHS PErynsaTopiB POCTY POCINH — MPUPOOHNX HU3bKO-
MOJTEKYNISIPHNX PEYOBMH, SIKi 32 HE3HAYHUX KOHLUEHTPALLIN
iHILIOIOTb ICTOTHI 3MiHU XUTTERIANBHOCTI pocnunH [1].

Kpim TOro, gnsa pinbHUUTBa YKpaiHM MOBa Mae npo
NOLUYK afibTEPHATMB A5 YCYHEHHST 200 YHEMOXIUBIEHHS
nepexony A0 enidiTOTINHOI CTadii NepeTBOPEHHS iHAOY-
CTpianbHUX XiMi3oBaHMX arpobioueHosiB [2] yepes He3a-
[OOBINIbHY arpoOTEXHIiKY, HN3bKY CYNPECUBHICTb Aerpasosa-
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HUX I'PYHTIB, aKki oTpumytoTb nunwe 10-20% opraHiyHnx
[006pUB BifL, TEXHOOrYHOI NOTPeoun.

Po3pobneHHsa edekTUBHUX aganTUBHUX OiONOrivYHMX
arpoTexHosorin B ymoBax rnobanbHOI 3MiHU KniMaTy
notpebye moaeni dopMyBaHHS MPOAYKTUBHOCTI 3€pHO-
BUX KOJSIOCOBMX Ta MPOrHO3Y BPOXAWHOCTI B OpPraHiyHmnx
TEXHONOrIFAX 3a/IEXHO BiJ, arPOMETEOPOSIONIYHNX YMOB.

MeTa pocnigXxeHb: 3ab6e3nevyeHHs epeKTUBHOCTI
BNPOBaAKEHHS BIONOriYHNX arpoTEXHOMOTI BMPOLLYBaH-
HS1 3€PHOBUX KOJIOCOBUX KyJIbTYp 4epe3 po3pobneHHs Ta
BUKOPUCTaHHA Mogenern (GopmMyBaHHS MPOAYKTUBHOCTI
3as1eXxHo Bif, MOrogHNX YMOB.

Buknap OCHOBHOro martepiany Aochig)XeHHs. B
OCHOBY NoOyaoBM MOAENi NOTiCTUYHONO MPOrHO3YyBaAHHS
YPOXAMHOCTI 3aniexHO Big, MOrogHMX YMOB MOKIageHO
TEOPIl0 HEYITKUX MHOXMWH | AIHFBICTUYHMX 3MIHHUX €KC-
MEPTHOI CUCTEMU OIS MPOrHO3YBAaHHS PiBHS MOKA3HUKIB
SAKOCTi BUKOPUCTaHHSA BioTeEXHONOriYHMX npoueciB [3-5].

OcobnuBicTb PO3POOKN HEYITKOI CUCTEMU MHOXWH
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nonsirae y ToMy, WO € MOX/MBICTb OpPraHi3yBatu ynpas-
NiHHA BioTexHonorivHMMKn npouecamm y Gopmi gianory 3
€KCMepTOM, OCKIiSIbKU Lj NpaBuia 3anmcyoTbCs K BUpPasn
“AKLLO - TO”.

[na KoHKpeTHOI peanidauii uiel 3agadi BUKOPUCTaAHO
Taky iHpopmaLiio:

— 3aNIEXHICTb aKTMHOPUTMIYHOI peakuii NweHuui Big,
Temnepartypu [6];

— mMoaenb GOpPMYyBaHHS MNPOAYKTUBHOCTI 3€PHOBUX
KOJIOCOBWX;

— pe3ynbTaTy NPoBeAeHUX AochnioxKeHb aOii 6ionpena-
paTiB a1 06p0oOKN HACIHHSA 3EePHOBUX 3aIEXHO Bif, TEM-
neparypu;

— maTepianu Ta BepbanbHa iHdopmauis daxiBLiB-eKkc-
neptiB ITl «BioTexHika» WOA0 3acTOCYBaHHSA Mikpobiono-
riYHUX nNpenaparis 3axXnCTy POCINH.

Po3pob6neHo HeuiTki npaBuna, chopmMoBaHO MaTema-
TUYHY MOJENb, Y SKi KPUTEPIEM OLIHIOBAHHS Clyrye
piBeHb OOCArHEHHS BGi0NOriYHOI NMPOAYKTUBHOCTI 3EepHO-
BUX KOJNIOCOBMX, & 3MIHHMMW NapamMeTpamu € CTyniHb Bifl-
NOBIAHOCTI TemMnepaTtypu ONTUMaJIbHUM 3HAYEHHAM i
OOTPUMaHHS BUMOTI TEXHOJONIM BUPOLLYBAHHS i 3aCTOCY-
BaHHS MiKpOOBioNoriYyHMx npenapatiB 3axMCTy POCIUH
(puc. 1).

OTPHMaHHA BUMOT TexHonorin BHpOWYBaHHA Ta

3acTocyBaHHA mikpobionoriyiux npenapatie

Bionoriuxoi NpoayKTHBHOCTI
38PHOBHX KOMOCOBHX KyNbTYp, %
3aXMCTY POCMHH%

A

Temneparypa, °C

Puc. 1 — 3anexHicTb 6ion0riYyHOi NPOAYKTUBHOCTI 3€PHOBUX KOJ10-
COBWUX KyJIbTYP Bif, TeMnepaTypu i LOTPUMaHHSA BUMOT TEXHOJIOrIN
BMPOLLLYBAHHS Ta 3aCTOCYBaHHA MiKpOBiONoriyHMXx npenaparTis
3axX1CTy POCINH

9k BMOHO 3 rpadiyHol Moaeni, 3a BignoBiAHUX YMOB
OOTPUMaHHS BUMOI TeXHOJOriA BioNoriyHoro BMPOLLLY-
BaHHA Ta ONTMMalbHUX KJIiMaTU4HUX YMOB MOXIVBE
JocarHeHHsa 0o 93% Big, MakcrMarbHO MOXIMBOI 6iono-
riYHOT BPOXXaMHOCTI.

OTxe, pesdynbTatM OOCHIOKEHb CBig4aTb, WO TaKui
GioTexHONOriYHNI Niaxin, 0O3BONSIE OOCAITM paLlioHanb-
Horo edekTy. KomnnekcHi 6ioTexHONorivyHi 3axoam 3axu-
CTYy POC/MH 3a CBOEIO CYTHICTIO € MOCTIHAYCTPiaNbHUMN
iHpopMaLiiHUMK TEXHONOTIAMK, aKi NOTPebyioTb BiAMNo-
BiQHOIr0O TEXHOJIOMYHOro, iHPopMaLiNnHOro Ta Martepiasnb-
HOoro 3abeanevyeHHsl, a TakoX BiAMNOBIAHUX CUCTEMHUX
daxisLiB, K BONOAIIOTb METOAAMMW NPOrHO3YBAHHSA, KOH-
CTPYIOBAHHS Ta KOPUTyBaHHS TEXHONOMYHMX OnepaLin B
peanbHNX BUPOOHMYMX YMOBaX.

3abeaneyeHHss aoanTUBHOCTI OPraHiYHMX TEXHOOrIN
BUPOLLYBAHHS 3€PHOBMX KOJIOCOBUX, §IKi mepenbayaloTb
KOMMMEKCHEe BUKOPUCTAHHA OionpenapaTiB 3axucTy,
3aNeXHO Bif, 3MiHW NOrOAHUX YMOB, NONSrae He TiNbKN Y
BCTQHOBJIEHOMY B MPOLECi AOCNigXeHb MNiaBULLEHHI

HAYKOBO-BUPOBHUYUN XYPHAJ

edeKkTUBHOCTI OionpenapaTiB 3a yMOB rno6asnbHOro
NMOTEMNIHHA, a 'y CTBOPEHHI Ta BNPOBAaXEHHI KepOBaHOT
arpobiOTEXHOJIOMYHOI CUCTEMU 3 YPaxXyBaAHHAM He Tiflbku
3MiHW NapamMeTpiB KiMaTony, a i NPOrHO30BaHUX KiNbKiC-
HUX Ta SKICHUX 3MiH LLEHO3iB LWKOOYNHHNX OPraHi3MiB.

Ocob6numBICTIO NPOBEAEHNX JOCNIAXKEHD € BPAaxXyBaHHS
BMJIMBY KOMIMIEKCY NapamMeTpiB 3MiHW KiMaTty Ha ypo-
XaMHICTb 3€PHOBUX KYNbTyp, @ TakoX BUKOPWUCTAHHS
NPUHUMIY BUNEpPeaXalovoi 3MiHN NapameTpiB arpOTEXHO-
NOrii CTOCOBHO HE3BOPOTHMX MPOrHO30BaHMX 3MiH KiliMa-
Ty ong 3abe3neyvyeHHs BNpOBaXEHHS Ta aganTauii opra-
HIYHNX TEXHONOTIN, aKi NnepeabadvaloTb KOMMIEKCHE BMKO-
pUCTaHHSA B6ioTEXHONOMYHMUX anbTepHaTuB. Lle no3BonnTb
nepeTBOpUTU 3MiHU KliMaTy B HEKEPOBaHy, ajie NporHo-
30BaHy, TEXHOJIOTIYHY CK1a[0BY NPOLECIB BNPOBAOKEHHS
eDEeKTUBHUX OPraHiYHNX TEXHOMOTIN.

PeaynbTtatn pocnigxeHs 6yno BUKOPUCTAHO A CTBO-
PEHHS anropuTMy PO3pOoBEHHST OPraHiYHMX TEXHOJOrIN
BMPOLLYBaHHS 3€PHOBUX KOJIOCOBUX KYNbTYp 32 PIiSHUX
KniMaTtMyHMX YMOB 3 MogasnbLuolo anpobaujieio B rocno-
JapcTtBax arponpoMMC/IOBOrO KOMMJEKCY YKpaiHu

(puc. 2).
Po3po6ia oprafivHIX TeXHOIOTH BHPOILLYBAHHS 36PHOBHX ROJIOCOBHX
Ky/IBTYP 32 PBHAX RIMaTHIHEX YMOB 3 H0JATHINO0N anpodaIieco B
rOCTIONAPCTBAX ArPONPOMECIOBOTO ROMILIERCY VKpaiHu
Bumozu do MpozHo3 3miHY
; Reniol | MporHosysaHHA h KP; 0
npodyxyii ma i 4 noxasHukie
BUPOW(YEAHHA
ik I Pozpobka |
P P ‘ Xapaxmepucmuxa
ozpomexiHa OujiHioBaHHA IJ' z0cnodapcmea abo
mMuKa A 'y
copmy, zibpudy | * _ ~
BiomexHonoziuka Bumozu do oxopoHu
Xapakmepucmuka doexi
Gi piania ma
GionoziiHux
azeHmia
MpuitHaTTa
BHKOHAHHA ADAATKOBHX piweHHs Bigmosa eig
AOCNiHEHb, KOPHIYBAHHA BNPOBa[HEHHA
BnpoeagmeHHs

Puc. 2 — Anroput™m po3po6ieHHS OpraHiYHNX TEXHOMOFiA BUPOLLLY-
BaHHS 3€PHOBUX KOMIOCOBMX KYJIbTYP 32 Pi3HUX KNiMAaTUYHMX YMOB 3
noaanbLuoio anpoballieio B rocrnoaapcTsax arpornpoMmcsioBoro
Komnnekcy YKpaiHu

BucHoBku. 1. Y peaynbrtati 6aratopakTopHOro ekc-
NEPTHOro aHanidy BCTAHOBJIEHO, L0 BUKOPUCTAHHS anro-
PUTMIB PO3POBSEHHS KOMMIEKCHUX Bi0TEXHONOriYHUX
3axo0AjiB 3axucTy POCANH HA OCHOBI EHTOMOJIONYHMX Ta
GionoriyHMx NpenapaTis, 3a YMOBW MOBHOTU BpaxyBaHHS
30BHILLUHIX YYHHWUKIB CTOCOBHO KOHKPETHUX BUPOOHUYMX
yMOB 6ionoriyHoro BMPOOHULITBA, MOXe 3abe3nedunTu
piBEHb 3HMXEHHS KiIbKOCTI LWKOAOUYNHHUX OpPraHi3amiB 4o
83%.

2. 3abe3neyeHHs aganTMBHOCTI OPraHiYyHNX TEXHOJO-
rin BUPOLLYBaHHS 3EepPHOBUX KOJIOCOBUX, siki nepenba-
YyalTb KOMMJIEKCHE BUKOPWUCTAHHA BionpenapartiB 3axu-
CTYy, 3aJ1I€XHO BiJ, 3MiH/ NOroOAHUX YMOB NONSArae He nuLle
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Yy BCTQHOBJIEHOMY B MPOUECI AOCMIAXEHb MNiOBULLEHHI
edeKkTMBHOCTI OionpenapaTiB 3a yMOB rn1o6anbHOro

NOTENiHHS, a 1 Yy CTBOPEHHI Ta BNPOBAAXXEHHI KEPOBaHOI

arpobiOTEXHOIOMYHOT CUCTEMM 3 YpaxyBaHHSAM He Tiflbkun
3MiHV NapamMeTpiB KNiMaTony, a M NPOrHO30BaHMX KislbKiC-
HUX Ta AKICHMX 3MiH LEHO3IB LUKOAOUYMHHMX OPraHi3MiB.

3. 3a BigNOBIAHNX YMOB AOTPUMAHHSI BUMOTI TEXHOO-
rirn 6ioNOriYHOr0 BMPOLLYBAHHS Ta ONTUMAaJIbHUX KiiMa-
TUYHUX YMOB MOXJIMBE OOCArHeHHs 0o 93% Big makcu-
MaJibHO MOXJIMBOT BiONOriYHOT BPOXANHOCTI.

4. KoMmnnekcHi BioTeXHOMOTIYHI 3axoau 3ax1cTy poc-
JIMH 3a CBOEI CYTHICTIO € MOCTiHAYCTPiaNbHUMM iHDOP-
MaLiiHUMW TeXHOJIoris MK, SKi NoTpeObyloTb BiANOBiAHOIO
TEXHONOrIYHOro, iHpOopMaLiNnHOro Ta MaTepianibHOro
3abe3neyeHHsl, a TakoX BiANOBIAHMX CUCTEMHUX daxiB-
LiB, 9IKi BONIOAjIOTb METO4AMM NPOrHO3YBAHHS, KOHCTPYHO-
BaHHS Ta KOPUIYBaHHS TEXHOJONYHUX ONepauin y pearb-
HUX BUPOOHNYMX YMOBAX.
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AHHOoTauumsa. OnvcaHa paspaboTaHHasi Moaesb Gop-
MUpOBaHUsl NPOAYKTUBHOCTY 3E€PHOBbLIX KOJOCOBbIX U
MPOrHO3 YpPOXamHOCTU B OPraHN4eCcKkux TEXHOOMMsxX B
3aBUCUMOCTU OT MOrOA4HbIX YC/I0BUH, @ Takxe aaroputm
paspaboTku OpPraHNYyeckuUx TEXHOJIOrMK BblpaLunBaHus
3€PHOBbIX KOJIOCOBbIX KY/IbTYP MNP Pa3/INYHbIX KITMMaTu-
4eCcKkuX YCII0BUSIX C NOCNeayIoLLel anpobaLmeri B X035
CTBax arporpOMBbILLIIEHHOr0 KOMIiekca YkpauHsi.

B ocHoBY roctpoeHusi MoAean I0rMcTu4eckoro rnpo-
rHO3VPOBAHUSI YPOXanHOCTY B 3aBUCUMOCTU OT 0ros-
HbIX YC/IOBUI MOJIOKEHA TEOPUS HEYETKUX MHOXECTB U
JIMHMBUCTUYECKNX MNEePEMEHHbIX 3KCMEePTHOUW CUCTEMbI
[U15 MPOrHO3MpPOBaHUSI YPOBHSI rokasaTtesieri Kka4ecTsa
MCr0/1b30BaHVsi BUOTEXHOIOMNYECKMX MPOLECCOB.

Summary. The developed model for the formation of
the productivity of grain grains and the forecast of yields
in organic technologies depending on the weather condi-
tions, as well as the algorithm for the development of
organic technologies for growing grain crops under vari-
ous climatic conditions with subsequent approbation in
the farms of the Ukrainian agro-industrial complex are
described.

The theory of fuzzy sets and linguistic variables of the
expert system for forecasting the level of indicators of the
quality of the use of biotechnological processes is based
on the construction of a model of logistical forecasting of
yields, depending on the weather conditions.
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