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Pedepar:

1. Y nucepraliiiHiil po6b0Ti HaBeleHO TeOPETUYHE y3arajbHEeHHs i HOBe PO3B'sI3aHHS HAyKOBO-IIPAKTUYHOTO
3aBfaHHs NiABULIEHHS e(PEKTUBHOCTI YIIPaBJliHHS TEXHOJIOTISIMYA BUPOILYBaHHS CiIbCbKOTOCIIOAAPChKUX KYJIBTYP
IIpY 3pOLIEHHI Ha OCHOBI PO3POOKY i MO€AHAHHS iHCTPYMEHTAJIBHUX Ta PO3PaXyHKOBUX METOIB N1J1S1 BUMipIOBaHHS,
aBTOMAaTH30BaHOI Nlepeavi JaHuX Ta IPUMHSTTS pilleHb B iHQOopMaLifHUX CUCTEMaX 3 ypaxyBaHHSIM I10TPedU y
XiMiuHiN Mesiopauii. [I71g yIOCKOHAJNIEHHS MiJCUCTEMU OIIEPATUBHOIO YIIPABJIiHHS [10JIMBAMU HAYKOBO
OOI'PYHTOBAHO iHCTPYMEHTAJIbHUI METOZ, 3 BAKOPUCTaHHSIM aBTOMAaTM30BaHOI CUCTEMU BUMIPIOBaHHS i nepenayi
JAHUX [1J1S1 IPUMHATTS PillleHb [IPO CTPOKU i HOPMU IOJIMBIB. METOZ, 110 BUKOPMCTOBYE 3alIPOIIOHOBAHNI aBTOPOM

IUCePTALiHOTO JOCII)KEHHSI aBTOMATU30BaHNU TEH3iOMETP, Ma€ OCTATHIO TOYHICTb i 103BOJISIE IPUCKOPUTHU



IIPUIHATTS HayKOBO-OOI'PYHTOBAHMUX PillleHb PO NOJIMB. METO[0JIOriYHO BIieplIe 1151 YIOCKOHAIEHHS
3BOPOTHBOTO 3B'$I3KY B CICTEMax OIE€PATUBHOIO YIIPABJIiHHS [10JIMBaMU PO3P006JIeHO iHCTPYMEHTalbHO-
PO3paxyHKOBUI METOJ, YIIPABJIiHHA [1I0JINBAMU Ha KOB3HOMY iHTE€PBAaJli 3 aBTOMAaTU30BaHOI0 CUCTEMOIO
BUAMIPIOBaHHA 1 Ilepeayi JaHuX, BUKOPMCTaHHAM METEOINPOrHo3iB. e mifgsuinye HalillHiCTh Ta TOYHICTb IPUNHATTS
pillleHb CTOCOBHO Yacy NpoBeLeHHs NoauBy. JlJabopaTopHi Ta BUPOOHUYI LOCIiIKEHHS iIHCTPYMEHTaIbHO-
PO3PaxyHKOBUX MOJI€JIEN YIIPABIIiHHS BOGHUM PEXMMOM I'DYHTY BCTAHOBUJIM AOLIJIBHICTD iX NO€IHAHHA [IpU
BHMKOPHMCTaHHI Yy I10JIbOBUX, BUPOOHMYMX YMOBAX [1JIs1 OIIEPATUBHOTO YIIPaBJiHHA [10JIMBaMU. BIOCKOHaIEHO
MEeTOAMYHI MiAX0au Ta 06’eKTU anpoballii cucTeM MiATPUMKY IPUNHSTTS PillleHb /171 BHECEHHSI XIMMeJIiOpaHTIB 3a
HiABUILEHHS POIIOYOCTI I'PYHTIB, 110 6a3yI0ThCs Ha iHOpMaLiiHUX TeXHOJIOTisAX. HajamToBaHa cuctema
aBTOMAaTHUYHOI'O MOHITOPUHTY 103BOJIsIE OTPMMYBATU ONE€paTUBHY iH(pOpMallilo PO IOTOYHY BOJIOTICTb I'PYHTY,
BUIAJIAaHHA ONafiB Ta (PaKTUUYHY HOPMY IOJIMBY, IEPEIJISAATY iCTOPIiIO CTaHY I10JIS 32 BECh YaC BUMipIOBaHb. Lle
3abesrevye peasizallilo ONEePaTUBHOrO IJIAHYBAHHS TI0JIMBIB iHCTPYMEHTAIbHAM Ta iHCTPYMEHTAJIBHO-
PO3paxyHKOBUMHU MeTogaMu. JlJaHi MOHITOPUHTY BOJIOTOCTI I'PYHTY € CKJIaJ0Bo0 iHopMaLifiHOro 3abe3rned4eHHs
BKa3aHOT'O METO/Y i CJIyTYIOTb 3BOPOTHUM 3B'SI3KOM IIPU KEPYBaHHI 3pOLIEHHSM Ha KOB3HOMY iHTepBasli. PakThyHi
IlaHi MOHITOPMHTIY BOJIOTOCTI I'PYHTY i METEOIIOKa3HMKIB Ha I10J1i, 30KpeMa JaHUX 10 BOJIOTOCTI I'PYHTY, 110
BM3HAYaIOThCSI HA OCHOBI BUKOPUCTAaHHS TE€H3i0MeTpa 3 JUCTAHLIMHOIO IlepeJadelo JaHuX, 3a0e311e4yioTh IIOCTIIHO
Iirounii “3BOPOTHil 3B'5130K” i IEPEAIOThCS aBTOMATHUYHO, 1110 CYTTEBO IifIBUIIYE TOYHICTh pEKOMEHIALIiH 3i
3pOLIEHHS. AJITOPUTM iHCTPYMEHTaJIbHO-PO3PaXyHKOBOTO METOAY PO3PAaXyHKY CTPOKIB MOJIMBIB I1O€IHYE
IHCTpYMEHTAaIbHI JaHi MOHITOPUHTY AJ1s IPUMHATTS PillleHb PO MOJIUB 3 PO3PAaXyHKOBUMU JAHVMMU 32 YMOBU
aBTOMATHUYHOTO OTPUMAHHS i BUKOPUCTAHHS METEOPOJIOTIYHUX ITPOTHO3IB i3 IHTepHEeT-CePBiCiB NIPOrHO3yBaHHS
IIOTO/IY, @ TAKOXK 32 HAsIBHOCTi aBTOMAaTUYHO OTPMMAHUX JAHUX MOHITOPUHTY BOJIOTOCTI i METE€OIIOKAa3HKUKIB Ha TOJIi.
Mo>K/IMBiCTb OTPUMAaHHSI 3 CEPBICiB IOroAU MSITUAEHHUX [TPOTHO3HUX JJAHUX 103BOJISIE SIKICHO MiIBUMINATY PiBEHb
OINEPATUBHOTO KEPYBaHHS BOJIOTICTIO I'PYHTY. 3a PaxyHOK IIBUKOTO, IKICHOTO OTPUMAaHHS i BAKOPUCTAHHS
IIPOTHO3HUX JIAHUX [TOTOJHUX CEPBIiCiB MOKJIMBO ONIEPATUBHO BCTAHOBJIIOBATY IIPOTHO3HY AATY IIOJIMBY, 10
IOTIOMOXe (PpepMepy 3[iiICHUTY 3aMOBJIEHHS BOAY NPABUJILHOTO 06'eMy i 3[ilICHIOBATH TIOJIMBU 6€3 BTPATH BOIU i
Bpokal. OCHOBHI IapaMeTpu MOjieJIeil BOJIOrOIIePEHECEHHS (OCHOBHA Tiipodi3nyHa XapaKTepPUCTHKA I'PYHTIB i
KoediljieHTH BojloronepeHeceHHs), o ifeHTrdikoBaHi B 1ab0paTOPHUX YMOBAX Ha BiflibpaHUX I'PYHTOBUX 3pa3Kax
mocaipgnoi pinsHku JIT [T «BbpusniBceke» MAIC, ITIAT “AckaHiiicbke”, HA OCHOBI J1ab0paTOPHOTO BU3HAYEHHS X
IPaHyJIOMETPUYHOTO CKJIay i po3paxyHKy rifpodi3anyHux BaacTUBOCTEN 3a porpamoio ROZETTA USDA,
320€31e4yI0Th aanTallilo MOJeli 1O YMOB KOHKPETHOTO I10J1s i MiBUIYIOTh TOYHICTh BUSHAYEHHS CTPOKIB i HOpM
1ouBY. JJabopaTOpHi €KCIIEPUMEHTHU J03BOJIUIM MOJINIIKUTH TOYHICTh pOOOTH Mepexi JaT4ukiB Ha noJti. Ha ocHOBI
y3araJibHEHHs HasiBHUX Ny0JIiKalill pO3BUHYTO PO3PaxyHKOBI METOI HOPMYBaHHS XiMIYHMX MeJliopaliil Ta
PO3pO6JIEHO aTOPUTMH [1J1s1 aBTOMATHU30BaHOrO IIJIaHYBaHHS LIMX OIlepaliil. B mpoueci BUKOHaHHS LOCTiTKeHb
chopMoBaHO 6a3u 3HaAHb POPMAai30BAHUX 3aJIESKHOCTEN Ta JaHUX BJIACTUBOCTEN XiMMETiOpaHTiB, 10
IOTIOMAaraloTh peasli3yBaTi aBTOMATU30BaHUI PO3PaxyHOK, IPUIMATH HAYKOBO OOI'PYHTOBAHI yIIpaBJliHCBKI
pillleHHs 110 3aCTOCYBaHHIO XiMMertiopalii, B T.4. BHOCSIYM MeJIIOPaHTU 3 MOJIMBHOIO BOZ010. PO3p0o6sieHO
KOMITIOTEpHE [IPOrpaMHe pillleHHs], SIKe BUKOPUCTOBYE 3aIIPOIIOHOBAHI aJITOPUTMH aBTOMATU3aLlil OIlepaTHBHOIO
IIJIAaHYBaHHS Ta PO3PaxXyHKY 403/ BHECEHHS XiMMEJIIOPAHTIB [IpY BallHYBaHHI KUCJIUX I'PYHTIB i rilCcyBaHHI
OCOJIOHLIbOBAaHUX I'PYHTIB. [lo€fHaHHS JaHMX CYIIyTHUKOBOT'O MOHITOPHMHTIY, OL[iHIOBAaHHS IIOTPEOU Y XiMiYHiN
MeJtiopalii FpyHTY 3a JaHUMU MYJIbTUCIIEKTPAJIbHUX CYIIYyTHUKOBUX 3HIMKIB i aBTOMATHM30BaHUX PO3PaXyHKIB 03
XiMME€JIIOpPaHTIB Jja€ 3MOTy MOJI€JIIOBAaTH PE3YyJIbTATH 3 IPOBEIEHHS 3aXO0/iB i3 XiMiYHOI MeJtiopalii I'PyHTiB Ta

OLIiIHMTH iX EKOHOMiYHY €(PEKTUBHICTb.

2. The dissertation provides a theoretical generalization and a new solution to the scientific and practical task of
increasing the efficiency of management of agricultural crop cultivation technologies under irrigation based on the
development and combination of instrumental and calculation methods for measurement, automated data
transmission and decision-making in information systems, taking into account the need for chemical land
reclamation. Methodologically, for the first time in order to improve feedback in operational irrigation

management systems, an instrumental and calculation method of irrigation management on a sliding interval with



an automated system of measurement and data transmission, using weather forecasts, was developed. This
increases the reliability and accuracy of decision-making regarding the timing of irrigation. Laboratory and
production studies of instrumental and computational models of soil water regime management established the
feasibility of their combination when used in field, production conditions for operational irrigation management.
Methodical approaches and objects of approbation of decision-making support systems for applying chemical
meliorants for increasing soil fertility, based on information technologies, have been improved. The configured
automatic monitoring system allows you to receive real-time information about the current soil moisture,
precipitation and the actual rate of irrigation, to view the history of the field condition for the entire time of
measurements. This ensures the implementation of operational planning of irrigation by instrumental and
instrumental-calculation methods. Soil moisture monitoring data is a component of the information support of the
specified method and serves as feedback when managing irrigation on a sliding interval. Actual soil moisture
monitoring data and meteorological indicators in the field, in particular soil moisture data determined based on
the use of a tensiometer with remote data transmission, provide constant "feedback" and are transmitted
automatically, which significantly increases the accuracy of irrigation recommendations. The algorithm of the
instrumental-calculation method for calculating irrigation dates combines instrumental monitoring data for
making decisions about irrigation with calculation data under the condition of automatically obtaining and using
meteorological forecasts from Internet weather forecasting services, as well as in the presence of automatically
obtained monitoring data of humidity and meteorological indicators in the field. The possibility of obtaining five-
day forecast data from weather services allows to qualitatively increase the level of operational management of soil
moisture. Due to the fast, high-quality reception and use of forecast data from weather services, it is possible to
quickly set a forecast date for watering, which will help the farmer to order the right amount of water and carry
out irrigation without losing water and crops. The main parameters of moisture transfer models (basic
hydrophysical characteristics of soils and moisture transfer coefficients), identified in laboratory conditions on
selected soil samples of the experimental site of the Brylivske MAIS State Enterprise, Askaniyske DPDS, on the
basis of laboratory determination of their composition by a granulometer and calculation of hydrophysical
properties according to the program ROZETTA USDA, ensure the adaptation of the model to the conditions of a
specific field and increase the accuracy of determining the terms and rates of irrigation. Laboratory experiments
made it possible to improve the accuracy of the sensor network in the field. On the basis of the generalization of
existing publications, calculation methods of chemical land reclamation standardization have been developed and
algorithms for automated planning of these operations have been developed. In the process of carrying out
research, a knowledge base of formalized dependencies and data on the properties of chemical ameliorants was
formed, which helps to implement automated calculation, to make scientifically based management decisions on
the application of chemical amelioration, including applying meliorants with irrigation water. A computer software
solution has been developed that uses the proposed algorithms for automating operational planning and
calculating the dose of chemical meliorants for liming acidic soils and plastering salted soils. The combination of
satellite monitoring data, assessment of the need for chemical soil reclamation based on multispectral satellite
images and automated calculations of chemical meliorant doses makes it possible to model the results of chemical
soil reclamation activities and evaluate their economic efficiency.
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