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AHortauis

PO3r/ISSHYTO HaYyKOBO-MaTeMaTUYHuy MeTon OOrpyHTYBAHHS MPOrHO3HO MPAaBU/IbHMX AOBEAEHb 3a
YMOB ICTUHHOCTI 4YaCOBMUX PSAIB, OTPUMAaHUX SIK PE3YJ/IbTaTy 3a3[asierigb CrpPsMOBaHOro rnporHo3y, abo
BUMPOBOYBaHb TEXHIKO-TEXHOJIOMYHMX PILLIEHb B YMOBAX MPOSIBY reTepOreHHMxX hakTopiB HABKOJIMLLIHbO-
ro cepenoBuLLa.

Mera po6oru. [losisirac y po3pob/ieHHI MaTEMATUYHOrO arnapaTy BCTaHOBIEHHS eheKTy JOCTOBIPHOCTI
rpouenyp rnporHO3yBaHHS YTy POJIOMYHNX MOKA3HMKIB 3rigHO 3 ¢(hOpMasli30BaHNMM OMMCaMu 3aKOHOMIP-
HUX MPOLIECIB MOAE/TIOBAHHS 3@ PE3Y/IbTaTaMu Cr/IaHOBAHUX BUIMPOOYBaHb arPapHOI TEXHIKM Ta TEXHOIOIIN.

Mertoamn aHanizy ta CMHTE3Y 3 MOKPOKOBUMU JOBEACHHSIMU MPABUIbHUX BUCHOBKIB MPOrHO3y 3a YMOB
ICTUHHOCT/ pe3y/IbTaTiB BUMPOOYyBaHb 6a3yrTbCS HA KPUTEPISX JOCTOBIPHOCTI, IHBaPIAHTHOCTI aCUMITTOTHY-
HOI 36I)KHOCTI pe3y/IbTaTiB HaTYPHO-DI3NYHOro Ta MaTEMaTUYHOrO CUCTEMO-aHAa/I0rOBOro MOAE/THOBAHHS.

BUCHOBOK. HaykoBuv pe3y/ibTaT Yy BUIJISAI MATEMATUYHOIO 3aKOHY, 3@KOHOMIPHOCTI, QbYHKLIIOHAIbHOI
3a/1EXKHOCTI BUKOHYETBLCS 3aBXXAM AOCTOBIPHO, a/1€ 3a YITKO O3HaYEHMX yMOB hikcalli' y ¢hopMasli3oBaHMX
ornucax: 06’eKTIB CK/IaAHOI AMHAMIYHOI cuCTeMU; (baKTIB reTepoOreHHOro BriJiMBYy 30BHILLIHBOIrO HECTaLlo-
HapPHOro cepenoBumLLa; rMpPoOLECIB pearyBaHHS [ 3MiH B O3HAYeHi cghepi B3aEMOAII Ta CMHEPIreTUKM.

Knro4oBi cnoBa: arpapHa Hayka, CUCTEMOJIOrS, JOCTATHS YMOBA 3HAHb, M/1aHyBaHHS, BUNPOOYBaH-
HSl, BUMIPIOBAHHS, MOAE/IFOBAHHS, MPOrHO3YBaHHS.

Beryn. CyyacHa arpapHa Hayka Ta il
YMCJIEHHI 3aX0du, SKi peali3yloTh aKTyallb-
Hi TexHiko-TexHoJioriyHi pimeHHs (TTP),
COpPsSIMOBAaHI Ha: MOKPAILIEHHS TIPOJOBOJIbYOL
Oe3MneKu; BiJHOBJIEHHSI POJIOUOCTiI T'PYHTIB;
MigBUILIEHHS e(MeKTUBHOCTI H0OpuB Ta Oi-
omnperiapaTtiB 3a KpPUTEpiIMU palioHaJIbHOIL
€HEepropecypcHoi e(eKTUBHOCTI arpoBUpPOO-
HMITBA Ta €KOJOTIYHOCTI MPOIYKIIil arpo-
npomMuciioBoro BupooHuursa (AIIB) [1-4].
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SIK cBiTOBUIA, TaK i BITYM3HSIHUIA Mporpec
yepe3 yIOCKOHaJIEHHs 3aco0iB MexaHi3allii,
aBToMaTu3allii, iHpopmalii Ta iHTeJIeKTyali-
3allii MalOyTHiIX arpoTeXHOJIOTii y 3HauyHii
Mipi 3aJIeKUTh BiJl SIKOCTi, €(peKTUBHOCTI Ta
JIOCTOBIPHOCTI Pe3yJIbTaTiB TEXHIKM 1 TEXHO-
JIOTiIi B peaJlbHUX YMOBaxX MpPOSIBY BILIMBIB
reTeporeHHUX (akToOpiB HABKOJIUILIHBOTO
cepenoBuina (HC) [5-11]. He3Baxarwouu Ha
3HAYHI 3yCUJIISI BYEHMX Ta IHXEHEPIB pe-
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3yJbTaTU TPOTHO3HUX JAHUX HE 3aBXIM Mifd-
TBEPIXKYIOThCSI peailbHUMU (PaKTaMM 3BiTHUX
JAHUX IisSJIbHOCTI arpONpOMUCIOBOTO KOMII-
snekcy (AIIK) i KOHKpeTHUX ToJliepraTUIHUX
BUpoOHMYMX opradizauiii (ITEBO). Cyme-
PEYHICTb MK TIPOTHO3HUMHU OYIKYBaAHHSI-
MU Ta orpuMaHuM ¢daktom AIIB oueBumHO
30iIblly€E 3aiiBi BUTpaTHM €HEPreTUYHUX Ta
MaTepialbHUX PecypcCiB Ha KOXHY OJMHUIIIO
OYIKYyBaHOI TPOAYKIIil.

ITocranoBka mpodsemu. DyTyposoriuHi
(futurum+logos) nocmimkeHnHs mist AITK 3a-
rajoM Ta KoHKypeHTHux ITEBO 3a Hamps-
mMamu AIIB BHMKOHYIOTBbCS BiAIOBiIHUMU
eKCcIiepTaMu Uil OTPMMaHHS IpaBaOMNOAio-
HUX MPOTHO3iB; cTpaTeriyHnx Ha 20-50 pokiB
Hameped; TakTUYHMX — Ha 5-10-15 pokis;
OINepaTMBHMX — BiJ KBapTaJbHMUX, PIYHUX
(1o 2-3 pokiB) 10 MaiOyTHiX OYiKyBaHUX
NoJiA Yy CKJIAQmHIA AOWHAMIYHIA cucTeMi
(CIC) Binkputoi o BBy HC Ta iHImx
MPUPOJHO-TEXHOJIOTIYHUX (aKTopiB. Y pe-
aJlbHUX YMOBax iCHYBaHHSI IIPUPOAHUX Ta
TEXHOJIOTIYHUX PU3UKIB (BiIMOB), a TaKOX
HEBU3HAYEHOCTiI 30iry oOCTaBUH y IPOCTO-
poBo-4yacoBoMmy KoHTUHYYMi (ITYK), 3aBxaun
BiIOYBalOTbCSI KOHKPETHi il 00’€KTiB ydyac-
HukiB CIHC 3a muanamu-nporpamamu AIIB.

HagBHa Hey3romXeHiCTb aBTOHOMHUX
niin 6aratbox ydyacHukiB CJIC BimoOpaxa-
€TbCS Ha (QaKTMYHUX pe3yabratax (sKic-
HUX, KUIbKICHMX, KYMYJISITUBHUX) CHHEpPre-
TUYHOTO MNPOSIBY IHTETPOBAHOI 1€pApXIYHOI
B3aeMogii y kKoHkpeTHomy ITYK mast 3amau
AIIB. Cxunagnicte Takux 3amad AlIIB (3a
nporpamamu AIIK) He BiarnoBigae HassBHUM
MOTY>XKHOCTSIM iHpopMaliiiHO-00YUCITIO-
BAJIbHUX PECYpCiB HOBITHIX MNpPOTpaMHO-a-
napatHux komiuiekciB (ITAK), mapanenbHoi
opradizalii oOpoOKM HaHMX, 3aCTOCYBaHHSI
MOTY>KHUX LIEHTPIB iHTErPOBAHUX MEPEXK Te-
JIEKOMYHiKallii, BKJItoyaroyu cydacHi Internet
JOCSITHEHHSI.

Bimomi MeTomum 00YMCIIOBAJILHOI Marte-
MaTHUKU — JIEKOMITO3MIIil, CIIPOLUEHHS, JIIHE-
apu3allil HaBiTh AJIS1 BUPILLIEHHS OJHIEL 3aa4i
MPOrHO3y MOTrOIM Y JIOKAIbHOMY OOMEXEHO-
My paiioHi peaJi3aiil Iii 1y mpruOyTKOBOTO
AIIB He 3a10BOJILHSIIOTH OaraThboX arpapiis.
3abe3neyeHHs (PyHKILIOHAIbHOI CTiIMKOCTI
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(cTabiIbHOTO B 4Yaci e(eKTUBHOIO BUPOOHM-
1TBa Ta/ab0 CTajaoro BUPOOHMILITBA), SIK pe-
3yJIbTaTy Jii KepoBaHOro 3emiepodcTna [14],
MOXJIMBE JIWIIE IOMOJIAHHIM <«IIPOKJISTTS»
ckianHocti 3agay C/JC.

AHaNi3 OCTaHHIX IOCTiIKeHb i mMyOJika-
mid. PexoMeHpalii 11010 palioHaJIbHOTO
BIIpoBakeHHs iHHoBauiitHux TTP, gki 0a-
3YIOTbCSI Ha MOIEPEAHbOMY IPOTHO3YBaHHI
Ta BUIIPOOYBaHHI, 3al104aTKOBAHO aKaAeMi-
kom JI. B. IloropinuMm Ta 3apa3 peanidyrioTh-
cs 3yCWJLISIMUA OTO HAYKOBOI IIKOJM Ha 0a3i
AHY «YxkpHOITIBT im. JI. IToropinoro» [1-
14]. IHHoOBawLiiiHiI 3acO0M MexaHi3allil, aBTO-
MaTm3allii, iHdopmarusauii Ta yrpaBJIiHHS
KEepOBAaHMMM IIpoliecaMu 3eMJIepoOCTBa BCe
OiJIblIe YIOCKOHATIOIOTHCSI HAa OCHOBI iHTE-
rpalii TEOPETUYHUX Ta TMPAKTUYHUX 3HAHb,
anpoOOBaHMX Ta OLIIHEHUX 3aBASIKM BUIIPO-
OyBaHHSIM Y KOHKPETHUX YMOBaX €KCIUTyaTa-
it [1-7].

ITornuGneHnii MNOpIBHSJABHUI  aHai3
BapiabeJIbHOCTI B MOJIOHMX yMOBax reTepo-
reHHoro BBy HC no3Bossie oTpuMyBaTu
nesiki real-time crmocTepeXkeHHS Ta Ha 1X-
Hii 0a3i BM3HAyYaTHM peKOMEHHallii CTOCOB-
HO opradizalii e(eKTMBHOIO 3aCTOCYBaHHSI
MPOTrPECUBHUX IHTEJEKTyaJlbHUX 3aCO0iIB Ke-
poBaHOro (ToYyHOro) 3emJjepoOcTBa [8-14].
l'apanToBaHa e€(EKTUBHICTb KOMILIEKCHOI
IEpapxiyHOl IHTErpaiii Ha OCHOBI HasBHUX
3aC00iB BUMiplOBaHHSI, METPOJIOrii, TeJIeKO-
MYHiKallii, ejekTpu@ikalii, KOCMOHaBTU-
KM, OioxiMii, TeHEeTM4YHOI €KOJIorii, MaTepi-
aJJO3HAaBCTBa Ta arpoHOMili HeMOXJuBa 0e3
BUpilLIEHHSI MUTaHb iHTepPEUCHUX 3B’SI3KiB
MiX YaCTKOBMMM JIOKAJbHUMU MiA3agadyaMu
ta po3noaiieHnmu y INYK arperatamn.

Came 1i nuTaHHS PYHKLIOHAJBHOI CTili-
kocTi AIIB y CIAC notpedbytoTh po3po0dJieH-
HSI METOMOJIOTIYHMX OCHOB JOCTOBIpM3aLlil
(TiaTBepakKeHHsT AOCTOBIPHOCTI) Monenein i
METO/iB MPOrHO3yBaHHSI Ta BUIIPOOYBaHHS
TTP 3a notped koxHoi ITEBO Tta AIIK 3a-
rajoM.

Meta poboTH TI0JISITaE y PO3poOIIi Hay-
KOBO-METOJIMYHOIO arapary TrapaHTyBaHHS
eheKTy AOCTOBIPHOCTI MPOLEAYP MNPOTHO3Y-
BaHHS Ta BUIIPOOYBaHb MallOyTHiIX MOKa3HM-
KiB cuHepreTuyHoro po3ButkKy TTP B ymoBax
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HecTalioHapHux BruBiB pakTopiB HC. [do-
CSII'TU MOCTaBJIEHOI METU MOXXHa BUPIIIKWBILIN
Takli YacCTUHHI 3aBIaHHS SK:

1. ®opmanizaiia (y Mexax mapameTpu-
3oBaHoro ITYK) B3aemonii 6araTbox yyacHHU-
KiB nipupoaHo-TexHoJioriuHoi CJIC sk Here-
PEePBHOIO0 BEKTOPHOTO I10JIS, SIKE BigjoOpakae
IHTerpOBaHi pe3yJbTaTHI MOKAa3HUKMU edek-
TUBHOCTI (04ikyBaHO1 uM (pakTuHOi) AIIB.

2. BusHauyeHHsS MaTeMaTUYHUX YMOB iH-
Terpalii Ta ¢GOPMOTBOPEHHS IiJIbOBOI IO-
BEpPXHI 3aJaHOr0 PiBHS HOCTOBIPHOCTI IPO-
THO3HUX pe3yJIbTaTiB.

3. T'apaHTyBaHHSI aganNTUBHOIO YIpaB-
JIHHS 9K  JudepeHLiaIbHOIrO 3MiHHOTO,
(yHKIIiI SKOro BU3HAYAETbCI HEOOXiTHU-
MU I JOCTaTHIMM YMOBAaMM iHTE€TPOBAHOIO
pO3B’sI3aHHSI 3ajadyi iCHyBaHHSI ciMmeicTBa
MOBEPXOHb 3 LIJTbOBUMM ITOKAa3HMKAMU Be-
piaGesibHOCTI (pyHKIIIOHAJILHOI i1 3a MOTped
BUPOOHULITBA.

Bukiiaa oCHOBHOro mMartepiauy I0C/iIKeH-
Ha. KoxxHa yacTKoBa 3agaya y Mexax O3Ha-
yeHol MeTu 0a3yeThCsl HA €AUHIN arpo-mpo-
CTOPOBO-CUTYalliliHili o00i3HaHOCTI (ASSA
— Agro Space situational Awareness). OTxe
ASSA 1e cykynHicTh 3HaHb (agricultural
knowledge), HeoOXimHMX i AOCTOBipHUX (Oa-
raTopazoBO BUMPOOYBAHUX MPAKTUKOIO), IS
MOJAIBIIOTO PO3BUTKY 1 YIIPaBIiHHS MPOLIE-
caMM HEIepepBHUX MOYEProBUX [ili B YMO-
Bax HecrtauioHapHoro BmuBy HC Tta yyacri
3aco0iB ['AY y neperBopeHHi CTaHiB MUHY-
JIOTO i ChOrOAEHHS 10 KiHIIEBOro e€(eKTUB-
Horo pesyabraTy AIIB KOXHUM y4acHUKOM
AIIK [13,14].

HaykoBo-BunpoOyBajibHi  JOCHiIKEHHS
TexHoJioriuHux mnpoueciB B CAC arpormnpo-
MUCJIOBUX KOMIUIEKCIB, sKi 3a0e3neuyloTh
npudyTkoBicTh AIIB, nmoB’sg3aHi 3 3agayamMu
MMPOrHO3yBaHHS Ha MaiOyTHIi (dyTyposo-
TiYHUIA) Nepion, KOJIU 3aJIMIIAEThCS IHTeTpo-
BaHWI HeCTAaLlOHAPHUI TE€TEPOreHHUM II0-
nepenHii BB HC. CyTHicTb, 0COOJIUBICTh
i cneuudika (COC) AIIB nonsgrae y npu-
POIHIN 3aJIEXKHOCTI yCIX MapaMeTpiB, IOKa3-
HUKIB, OILIIHOK, 3HA4Y€Hb pE3yJbTaTIB Bilg
MMPOCTOPOBO-4aCOBOTO KOHTHHIyMY
PX,Y,Z,T), ne X=(x1, Xyseos Xipeoes x), Vx €X
— MHOXWHA BXiJHUX IapaMeTpiB TOJOBHMX
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TE€XHIKO-TEXHOJOTIYHUX XapaKTEePUCTUK BU-
pOOHMIITBA CTOCOBHO BiIKPUTOIO COLIIOTEX-
HOJIOTIYHOTO TPUPOIHOro 00’ekTa; Y=(y,,
Vysewis Vipeoos Y.)5 VyjeY— MHOXMHAa BUXITHUX
napamMeTpiB pearyBaHHS 00’€KTa, IO peallb-
HO, pa3oM 3 3aBagaMu (LlyMaMM) B 4aci BU-
MipIOIOTbCSI METPOJIOTiYHO-CEHCOPHUMM 3a-
cobamu, Z=(Z,, Zyes Zpeen Z)s VZ, €Z
— MHOXWHa 30ypeHb, 3aBaj, 3MiH, 110 BiJ-
[OBiae Pi3HULI MK HPOTHO3HO-ILUIAHOBU-
MU pO3paxXyHKOBUMHM OYiKyBaHHAMU Y (m1s
MOKPOKOBMX 4YacOBUX peafisauin ¢, €7,
Vi=0,1,...N, BiAnoBiZHOI 3MiHM JUHaAMiKU
nepexigHux npouecis CAC ta 3HC 3a peky-
PEHTHUM MpaBWIOM t; = ti_1 +h, tg = Thin,
h = (Tmax — Tmin)/N TPUBAJIOCTI iHTEpBAIY 1i-
JIOUYMCEJIbHOI JAMCKpETHU3allil AUHAMIYHOTIO
gauia AIIB Tta mapamerpamu rmpoleciB Y
T=ty+h-N, Vt € [T Trnax] — MHOKHWHa Kpo-
KiB JUCKpeTU3allil BUIIPOOYBaJIbHUX JIOCIi-
JIKEHb TTPOTSITOM MOBHOIO YaCOBOI'O iHTepBa-
JIy peaJjtizaliii mpoueayp (41 3 00’€KTOM, YU 3
MOJIEJISIMU) BiAIIOBIIHO 10 MporpamMu ¢popma-
JII30BAHOTO, 33aJOKYMEHTOBAHOIO BUMIipIO-
BAJILHOTO €KCIIEPUMEHTY, OIUC SIKOro 30epi-
ra€e aBTOMAaTM30BaHA CHUCTEeMa iHXEHEPHOIrO
nokymeHToobiry (ACIH) [9-12].

HeBignoBigHICTh MiX peaJbHUM QaK-
TOM TOJili Ha BMXOJi O0’€KTa JOCHiTwenwa
Y (t,7) Ta n1aHOBUMU pe3yabTaTaMu Y(t, 2)
MPOrHO3y, 3rifHO 3 O3HAYEHWMM METOJaMU
KOMIT'IOTEPHOI epraTU4HOi 0OpOOKHU BXiTHUX
naHux X(f), ma€e MOKPOKOBA OTpMMaHa Yu-
ceJbHa PI3HUL:

AZ =|V(t,2)-Y(t2)|, VPX,Y,ZT), (1)

ne AZ npocTtopoBo-4acoBi 3MmiHHI (ITY3)
npocrtopy L YHacCliJOK KOHTAaKTHHUX Iiepe-
TBOPEHb CUTHAJI3yIOTh PO BiIXWJIEHHS 3a
NPpUYUH TIEBHOI HEIOCTOBIPHOCTi, TOOTO
HeagekBaTHOCTi. KoxHa oxpema Martema-
TUYHA MOJEJb 3aJaHa Ta O3HayeHa BiAIo-
BiIHO 1O KOHKPETHOrO METONIy, METOAWKMU,
inpopmMmatiiiHoro ITAK. TlpuitHgaTo Taki BU-
NagkKy BU3HAYaTU SIK HAsSIBHICTb HEBHU3HAue-
HocTi. JlilicHO, Oyab SIKUI 1IIyM Ma€ peasib-
HE JIKEPEeJo Ta BJIACHOIO HOCis BIUIMBY Ha
00’€KT-OpUTiHaJ, Ha BUMIpIOBaJIbHI IpuJja-
Iu, Ha Bci 3acoou [TAK.

Ane nipaktuka AIIK Tta peanizauii AIIB
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IJIsI 3MEHILUEHHS E€HEPropeCcypCHUX BUTpAT
BAMAara€e MiHiMi3alil MoxuOOK MPOrHo3y Ta
MaKcuMi3allii TpuOYTKiB Y pUHKOBUX YMOBAaXx.

Jlist BUILEO3HAYEHUX MHOXWH MOXKHa
noodyayBatu giarpamy (puc.l), e CTpijaKu Bi-
noOpaxarTh (DYHKIIOHAJIbHI MEePETBOPEHHS
3 IBOMA IJISIXaMU:

f2=f°fs:X—>B,

)
fo=fsfs:Y > D.
Y
f; U
D f3 B
fo ~f
X

PucyHok 1 - KoMmyTaTmMBHa Aiarpama BigHOLUEHb

3a ymoB (2) Ha Wil mIocKii giarpami pe-
aJli3yETbC KOMYTATUBHICTh 3 BJIACTUBICTIO
TOTOXHOCTI MiXX cO00I0 000X BapiaHTIB Iie-
pEeTBOPEHb 3 MOYATKOBUM BXOAOM X Ta KiH-
LeBUM pesyabTraToM Y. Taka iHBapiaHTHCThb
BMMAara€ TOTOXHOCTI MHOXuUH B ta D. 3a
LIUX YMOB 3MiHHiI Ha OO’€KTi-OpMriHaji Ta
MozeJli TOYHO MOAiOHI abo mpaBaOMOIiOHI.
Tomy, nuine 3a Takux OOCTaBMH IOCTOBIp-
HOIO MOJIEJUII0 pOOMMO MPOrHO3 B3aEMO/Iil
CIC 3a BnnuBiB aktopiB HC.

MHoxuHu B ta D imocTpyloTb 00’€l-
HaHHS ABOX (pyHAAMEHTaJTbHUX MHOXWH X —
BXiJ Ta Y — BUXiJ, MixK IKUMU iCHYE (PYyHKIIi-
OHaJIbHA PI3HUII f; HA CKiHYEHIN KiJIbKOCTI
CKJIAJIOBUX LIMX MHOXWH.

Y pazi OaratoBumipHoro mnpocropy L
MOXKJIMBO 3acTocoByBaTH piBHSIHHSA [1dadda:

)

ae X,, X,, Xi,..., X, 3MiHHI KOHKPETHOIrO
LiJICHOT'O LIJILOBOrO 00’€KTa BUIIPOOYBaHHS
Ta nporHo3yBaHHs toro COC BiacTuBOCTEN
y HC.

Po3p’s130K piBHsIHB [1dadda (3) mae iH-
TerpajJbHUI BUTJISI:

fldxl + fdeZ + fgdxg + .- +fndxn = 0,

W(x1, X5, eeey Xjy ey X)) = C, (4)
Edition
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Jie KiJIbKICTh 3MIHHUX X, Ta BATOBUX (DYHK-
Uiii f, BU3BHAYA€ThCS KOHKPETHUM 00’ €KTOM
AIIB. Kputepiit moBHOI iHTErpOBaHOCTI LIUX
piBHgHb Ildadda Bu3HAUYAETHCS PiIBHICTIO
YACTKOBUX MOXiTHUX:

o _ 2

vVi,j=1,...,n.
ax]' axi’ l,] ’ ,n

(%)
HaragpaeMo, 1110 IpMHUMIIOBO OYIb-SIKUIA
peaIbHUI 00’€KT-OpUTiHAJ 3HAYHO CKJIaMd-
HIlIMA 119 00YMCIIIOBaJbHOI €(EeKTUBHOCTI
HiXK MOZEb 300pakeHHs, sIKa CIIpOIleHa 3a
MEHILIOIO KiJIbKICTIO TapameTtpiB. [Iasg 3amau
yIIpaBiHHS TEXHIKO-TEXHOJOTTYHUMMU 00’ €K-
tamu AITK 3aBXay BU3Ha4YaroThCs NepeaaTHi
MpolLecHi (PyHKIIiT 00’€KTa yIpaBIiHHS 3Tia-
HO 3 BUOpPOOYBaJIbHUMHU YAaCOBUMU PSIAAMMU.
Habmmkena Monenb 300paxye mnapamMeTrpu
Ha BXOJi Ta BUXOJIi 00’€KTa, BiIIOBIIHO IO
3aJlay palioHAJbHOTO YIIPaBJIiHHI Ha oOMe-
KEHUX (KOPOTKO-4YaCOBMX) iHTepBajlax 3Mi-
HU pexXuMiB poooTtu. Meroam ineHTudiKalii
npugatHux @yHkuin o6’ekrtie CIC Bimomi
[8-10]. Ane kKoxHa Halikpamia MoAeIb 3a
yacoM BIJIMBIB rereporeHHuX (akropis HC
Ma€ TeHJEeHIlito Jerpagaiii, ToOTo BTpaTu 3a-
JaHoro piBHS To4yHOCTi. CTymiHb Ta ILUBUJI-
KiCTb 3MiHU KOXHOTO KOHKPETHOIO IapamMe-
Tpa CyTO iHauBiAyajqbHa. ToMy TSI HPOTHO3Y
(byTyposOriyHMX SIBUII BUHUKAE MNPUPOIHA
HeBU3HayeHicTh 30iry oocrtaBuH y CJC.

JocToBipu3alis y 3agadyax MpoOrHo3y pe-
3yJIbTaTIB 3aCTOCYBAaHHS IHHOBALIMHOI TEX-
HIKHY 1 TIPOrpeCUBHUX TEXHOJIOTIM 3 HaWKpa-
MMM HOCIIMUA W MaTepiajlaMyd MOXJIMBA,
KOJIM TUIaH BUIIPOOYBAHHS HALIJIEHO Ha OT-
pUMaHHSI HEBIIKJIAIHWUX BIAMOBIIEH HaA Taki
3aNUTAHHS:

1. Sxuii o0csAr eKcnepuMeHTaJIbHUX Ya-
COBHUX PsIiB MOXHa 3aikcyBaTu W 3ad0KY-
MeHTyBaTu B 0Oazax gaHux ACIJ 3 ypaxy-
BaHHSIM peaJibHUX (PiHAHCOBO-MaTepialbHUX
oOMexXeHb Ha BUIIPOOYBaHHS?

2. Ska peanbHa (e(PEKTMBHA) KiJIbKICTh
rnmapaMeTpiB yOpaBldiHHS Y 3 ypaXyBaHHSIM
MOXJIMBOCTE 3MiMCHIOBATH PEXUMU POOO-
yoro kopuryBaHHs X (IapaMeTpamu: KyT,
HaIpsiM, IIBUAKICTb, MPUCKOPEHHS, CHIa,
MOMEHT, €HEprisi, TOLIO)?

3. Slka TpuBajicThb 4yacy (mepioay) BH-
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MpoOyBaHHS Ta iI€HTUYHICTh (OAHOPIIHICTD)
yMoB i ¢akrtopiB BBy HC Ha npouecu
clac?

4. dka edekTuBHaA, (palioHaJbHA, KO-
pMCHA) TOYHICTb MOJENi (MoAeaei) BiaKpu-
toi CJ1C?

5. 3a 9KMX BHUXiIHMX CUTHaIiB (3aKO-
HOMIipHUX (YHKIiSIX) TapaHTYEThCS IOCTO-
BipHICTh (3aBOSIKM HaWKpalIOMy 3HSTTIO
HEBU3HAYEHOCTi reTepOreHHUX Maiixke HeoO-
MmexeHnx) (akropiB HC Ha kKoxHoMy eTarti
ineHTudikanii?

6. SIx 3abe3meyeHHST MPaBIOIOIIOHOCTI
Ta €(EeKTUBHOCTI PO3PaXyHKOBUX YACTKOBUX
Ta IHTerpajbHMX OLIIHOK He Oyjae BILIMBA-
TM Ha 3POCTaHHS CKJIAAHOCTI OOYMCIIeHb Ta
BUTpAT iHTEJIEKTyaJlbHUX 3yCUJIb 32 KOMOi-
HATOPHUX 3aJIeKHOCTE?

7. Slxa Halikpalla mpUYMHHO-HACTiAKO-
Ba 3JIEXKHICTh MiXK IMOKa3HUKAMU €(PEeKTUB-
HOCTi BMIIPOOYBaHHSI Ta 3HAHHSMM JIOCTO-
BipHOCTI NMPOrHO3HUX JTaHUX?

BucHoBku. BuzHaueHO MeTOHOJOTIUHI
OCHOBM Ta IE€PEJIiK 3alUTaHb 1 palliOHAIbHUX
KOHCTPYKTUBHUX BIAMOBIAEH, SIKi CTUMYJIIO-
IOTb BUKOPHUCTOBYBAaTH IPUHLIMIONA CHUHEP-
FEeTUKW, €BOJIOLIl Ta CaMOHAJIArOJIXKEHHS,
CaMOKOPMTYBaHHS, caMoHaB4YaHHS [13] mis
JocToBipu3alii (Mg yac MpOrHo3yBaHHS Ta
BUNPOOYBaHHS) MalOYTHIX CUHEPreTUYHUX
TEXHOJIOTii KepOBAHOTO 3eMJIEpOOCTBA.

BonHouac akiieHTyeTbCS, 110:

- TMpoueaypyd BUKOHYIOTbCS HEIepepB-
HO Ta KBasiNepioguyHO BiAINOBIAHO A0 paH-
TiB iepapxii OLliHIOBaHHS NMapaMeTpiB 00’ €KTa
Ta MOJEJII.

- KOXHa OTpuMMaHa YacTKOBa OIliHKa
Jajli BUKOPMCTOBYETHCS [JIsI MiABUILIEHHS
e(eKTUBHOCTI KOHTYpPiB YAOCKOHAJIEHHS Ta
KepyBaHHS BiAMOBIIHUMM Hpolecamu. Maiie
3alli3HEHHS At .~ 3a0e3nevyye HIBUIOKI 1il Y
BM3HAY€HI MOMEHTHU Ta y JIOKAJbHUX OOMe-
KEHMX YacTKaX TEXHOJOTIYHOIO MpPOCTOpPY
AIIB. IloaiOHiCTh DOCTiIXEHHSI HEBUMAAKO-
BUX HECTalliOHApHMUX IPOLECiB 3abe3mneuy-
JOTh 3HaHHS 1XHiX CKJIaJ0BUX (PYHKIUIA 1IiJb-
HoCTi po3noainy y psaaax KopyneHna-Jloesa.

- 3aTpUMKM TPMBAJIOCTI 4Yacy Ha CIO-
CTepEeXEHHSI, MOHITOPUHI, HAaKOMWYYBaHHS
Ta 00OpOOKY TaHUX €KBiBaJIEHTHO (paKTUUHO-
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My 3ali3HEHHIO B 1€papXiYHUX CTPYKTypax
caMoopraHi3atii.

V3arajbHeHHsS Teopii camoopraHizailii
JIO3BOJISIE CTBEPJKYyBaTH, IO HE CJiI J03-
BOJISITU BXiA Yy cepy 3HAYHUX €KCIIEpUMEH-
TaJIbHUX KOJMBaHb KPUTUYHUX, KIJHOYOBUX
napaMeTpiB pexXuMy eKcruiyaTalii o0’€KTiB
AIIK, gki BxXe HEMOXJIMBO KOMIIEHCYBaTHU
MNPUHLUIIOBO (0e3 OaHKPYTCTBA).

Bci 3ycuiig TpebGa crnpsIMOBYBAaTM Ha
yIIepeIXXeHUI, TOCTaTHbO TOYHUI MPOTrHO3,
KOJIM BUTPATU Ha YIPaBIiHHSI-KOMIIEHCALIil0
3HAYHO ITiABUILYIOTh Pe3YJIbTaTUBHY e(eK-
TUBHICTb arpoIpOMMCIIOBOIr0O BUPOOHUIITBA.
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Summary

The scientific and mathematical method for substantiating predictively correct evidence under the
conditions of the truth of time series obtained as the results of a predetermined forecast or testing
of technical and technological solutions under the conditions of manifestation of heterogeneous
environmental factors is considered.

Objective. It consists in the development of a mathematical apparatus for establishing the effect of
reliability of procedures for predicting futurological indicators according to formalized descriptions of
regular modeling processes based on the results of planned tests or testing of agricultural machinery
and technologies.

Methods of analysis and synthesis with step-by-step proofs of the correct conclusions of the forecast
under the conditions of the truth of the test results, based on the criteria of reliability, invariance of the
asymptotic convergence of the results of natural-physical and mathematical system-analog modeling.

Output. The scientific result in the form of a mathematical law, regularity, functional dependence
is always carried out reliably, but according to clearly defined conditions of fixation in formalized
descriptions of: objects of a complex dynamic system, facts of the heterogeneous influence of the
external unsteady environment; response processes and changes in this area of interaction and
synergetics.

Key words: agricultural science, systemology, a sufficient condition for knowledge, planning,
testing, measurement, modeling, forecasting.
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AHHOTauNs

PaccMoTpeH Hay4YHO-MaTeMaTu4YeCcKmii MeTon 0O0CHOBAHMS MPOrHO3HO MPaBUIIbHbIX [JOKa3aTesIbCTB B )/C-
JIOBUSIX MCTUHHOCTU BPEMEHHbIX PSA0B, MOJTYHYEHHbIX KaK Pe3y/IbTaTkl 3apaHee HarpaB/1eHHOro rporHo3a, 1am
UCTTIbITAHU TEXHUKO-TEXHOJTOMMYECKNX PELLIEHWI B YCIIOBUSIX MPOSIB/IEHMST FETEPOrEHHbIX DAKTOPOB OKPY Karo-
Ljev cpensl.

Llenib paboTbi 3aK/110HAETCS B PA3PabO0TKe MATEMATUHECKOIO arrapaTta yCTaHOB/IEHMST 3(hheKTa JOCTOBED-
HOCTU rpoLUeayp rnporHO3MPOBaHUS Gy TYPOSIOMMHYECKUX MOKA3aTE/IEN COr/IaCHO (hOPMAasIN30BaHHBIX OMUCAHMU
3aKOHOMEPHbIX IMPOLIECCOB MOAEINPOBAHMS 10 PE3YJIbTaTaM Cr/IaHUPOBAHHBIX UCTTbITaHWM /I TECTUPOBAHMS
arpapHO TEXHMKU 1 TEXHOSIOM M.

Meroabl aHas3a v CUHTE3a@ C IMOLLUArOBbIMU [JOKA3aTe/IbCTBaMU MPaBU/IbHBIX BbIBOAOB POrHO3a B y/C-
JIOBUSIX MCTUHHOCTM PE3YJIbTATOB UCIbITaHWM, OCHOBAHHbIE HA KPUTEPUSIX JOCTOBEPHOCTH, MHBAPUAHTHOCTU
ACUMIITOTUYECKOM CXOAMMOCTIM PE3Y/ILTATOB HATYPHO-GDU3NYECKOIO M MAaTEMATUYECKOIO CUCTEMA-aHA/IOrOBOIro
MOAE/INPOBAHMS.

BbiBOA. HayuHbIVI pE3Y/ILTAT B BUAE MAaTEMATMYECKOIO 3aKOHa, 3aKOHOMEPHOCTH, (DYHKLIMOHA/IbHOM 3aBU-
CUMOCTY BbIMOJIHSIETCS BCErAa JOCTOBEPHO, HO MO YETKO OOO3HAYEHHbBIX YC/I0BUMU (hKCaLmmM B (hOpPMAasIN30-
BaHHbIX OMMCaHUSIX. OOBEKTOB C/IONHOM AUHAMNYECKON CUCTEMbI, (PaKTOB reTepPOreHHOro B/IVSIHNS BHELLIHEro
HECTaLMOHAPHOIo CPeAbI; MPOLIECCOB PEArMNPOBAHMST 1 U3MEHEHMI B YKa3aHHOM 0B6/1aCTv B3aUMOAENCTBUS U
CUHEPreTUKM.

KrroueBble C/1I0Ba: arpapHasi HayKka, CUCTEMOJIONMS, JOCTATOYHOE Y C/IOBMUE 3HAHMM, MN/IGHUPOBAHMS], UCIbITA-
HUST, U3MEPEHMS], MOAESINPOBAHMS, MPOrHO3MPOBAHMS.
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