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3BOJIOKEHHI 3 BpaXyBaHHSM 30ypEHb

2. Automated control of agricultural cultures' water well-being upon underground moistening with disturbances'
detection

Pedepar:

1. InceprauiiiHa po60Ta NpUCBSIYEHA BUPIIIEHHIO aKTyaJIbHOI HAYKOBO-TEXHIYHO] 3a71a4i po3p006KY Mojeet i
METO/IiB KEPYBaHHS BOJIOT03a6€3M1EeYEHICTIO CiZIbChbKOTOCIIOAAPCHKUX KYJIbTYP Ha OCYIIyBajIbHO-3BOJIOKYBAJIbHUX
CHACTEeMax 3 IiATPYHTOBUM 3BOJIOKEHHSIM [1J14 MifBUILEHHS €(PEKTUBHOCTI QYHKIIOHYBaHHS LIUX CUCTEM Ta
3a0€e3Me4eHHs OTPUMAHHS rapaHTOBAHUX BPOXKAiB CiJIbCbKOTOCIIOAAPCHKUX KYJIBTYP 3 OJHOYACHOI €KOHOMI€I0
BOJIHUX Ta €HePreTUYHUX pecypciB. O6'€KTOM JOCIIIIPKEHHS € IPOLeCH aBTOMAaTU30BaHOTO KEPYBaHHS
BOJIOT03a6€3I€YEHICTIO CiJIbCbKOTOCIIOAPChKUX KYJIbTYP Ha OCYLIyBaJIbHO-3BOJIOKYBAJIbHUX CUCTEMAX 3
MiAIPYHTOBUM 3BOJIOKEHHAM. [IpegMeToM NOCIiIKEHHS € MaTEMaTUYHI MOZEJli, METOAM Ta CUCTEMU
aBTOMATM30BAHOTO KEPYBAHHSI BOJIOr03a0€3I1€YEHICTIO CilIbCbKOTOCMOAAPChKUX KYJIbTYP IPU MiAIPYHTOBOMY

3BOJIOXKEHHI 3 BpaXyBaHHSIM 30ypeHb. Y poO0Ti po3po6ieHO MeTO M KEPYBAaHHSI BOJIOT03a0be31euyeHiCcTIo



CIJIbCBKOTOCHOAAPCHKUX KYJIBTYP IIPU MiAI'PYHTOBOMY 3BOJIOKEHHI HA OCHOBI CIleniai3oBaHUX WITYYHUX
HEMPOHHUX MEPEX Ta CTPYKTypa KOHTYPIiB KEPYBaHHS, 110 JO3BOJIUJIO MiJBULIUTH TOUYHICTh KEPYBaHHS
BOJIOr03a6€3M1e4YeHiCTIO, ONIePaTHBHICTb IIPOLIECY IPUMHSATTS pilieHsb. [Io6yA0BaHO MaTeMaTUYHi MOJiei
HEHACUYEHOi 30HM MOAYJIbHOI AiJITHKU I'PYHTY SIK 00'€KTYy KEpyBaHHS HAa OCHOBI CIeLiali30BaHMUX WITYYHUX
HEVPOHHUX MEPEeX, 0 JO3BOJINJIO MiABUIIUTY TOYHICTh IPOrHO3YBAaHHS BCMOKTYIOUOTO THUCKY (BOJIOTOCTI) I'PYHTY.
Po3pobseHo meTon napameTpuyHoi ineHTudikanii koedilienTa BOIOronpoBifHOCTI HEHACUYEHOi 30HU I'PYHTY Ha
OCHOBi HEIPOHHUX MEPEX, 1[0 I03BOJIMIIO CYTTEBO MiABUIMTH TOYHICTb Or0 BU3HAUYEHHS. PO3p06€HO METOS
KEPYBaHHS BOJIOr03a6€3M1EeYEHICTIO CiJIbCbKOTOCIIONAPChKUX KYJIbTYP IIPU KpareJabHOMY 3BOJIO>KEHHI Ha OCHOBI
HEYITKOi JIOTiKY 3 BpaxyBaHHSM BIUIMBY BUIIAIKOBUX 30ypeHb Ha 00'€KT. YIOCKOHAJIEHA CTPYKTYypa TifipaBiiyHOTO
PETyJIaTOpa BOJIOTOCTi KOPEHEBOTO MIAPY I'PYHTY JBOCTOPOHHBOI Aii. 3aCTOCOBAHO iHTEJNEKTYaIbHI METOAN
NiATPUMKYU IPUMHSTTS PilleHb B yMOBaX 60araTOKPUTEPiaJbHOCTI B 337ja4aX ONTUMAJIBHOTO KEPYBAaHHS
BOJIOr03a6e3IevyeHiCTIo, 110 O3BOJINJIO EKOHOMUTH BOJIHI Ta €HEPTeTUYHI pecypcu 3 OJHOYaCHUM 3a6e3Te4eHHIM
OTPUMAaHHS IIJIAaHOBOT'O BPOJKAIO CiJIbCbKOTOCIIONAPChKUX KyJIbTYp. PO3p06iieHO anapaTHy YaCTHUHY Ta IIporpamHe

3abe3rneyeHHs] aBTOMATU30BaHOi CUCTEMU KE€pYyBaHHA BOJIOr03abe3revyeHicTio.

2. Dissertation is devoted to the decision of actual scientific and technical task of design of models and control
methods of agricultural cultures' water well-being on the drained-humidifying systems with underground
moistening for rising of these systems' functioning and ensuring receiving of guaranteed agricultural cultures'
harvest with simultaneous economy of water and energy resources. The object of research is the processes of
automated control of agricultural cultures' water well-being on the drained-humidifying systems with
underground moistening. The subject of research is the mathematical models, methods and systems of automated
control of agricultural cultures' water well-being on the drained-humidifying systems upon underground
moistening with disturbances' account. In the work the control methods of agricultural cultures' water well-being
upon underground moistening on the bases of specialized artificial neural networks and structure of control loops
are developed. This has allowed increasing the control precision of water well-being, efficiency of decision-making
process. The mathematical models of non-saturated part of soil as the control object on the bases of specialized
artificial neural networks are built. This has allowed increasing of the soil's pressure head (moisture) prediction's
precision. The method of parametric identification of coefficient of hydraulic conductivity of non-saturated part of
soil on the bases of neural networks is developed. This has allowed essential increasing of coefficient of hydraulic
conductivity definition's precision. The control method of agricultural cultures' water well-being upon drop
irrigation on the bases of fuzzy logic with disturbances' on the object detection is developed. The structure of
double-sided action hydraulic controller of root-inhabited soil's part moisture is improved. The intellectual
methods of supporting of decision-making under multi-criterion conditions in the tasks of water well-being
optimal control have been applied. This has allowed economizing water and energy resources with simultaneous
guaranteeing of planned agricultural cultures' harvest's receiving. The hardware and software components of
automated control system of water well-being are developed.
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