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Pedepar:

1. B pucepTaniiHOMy [OCIiIKEHH] BUPILTyeThCS BXKIMBA HAYKOBO-TIPAKTUYHA 337ja4a MiABUIIEHHS TOYHOCTI Ta
HaJIiIMHOCTI BU3HAYEHHS CAHITaPHOTO CTaHy MACHUBIB IEPEBHUX HACAIKEHb LIJISIXOM YIIPOBAIPKEHHS METOIUYHOTO,
MaTeMaTU4YHOIrO, METPOJIOTIYHO-iHCTPYMEHTAJILHOTO Ta allapaTHO-TIPOrPaMHOTO 3a0€3[€4Y€HHS, 10 B LiJIOMYy
npepcTassie co6010 iHPpOopMaLiiHO-BUMIpPIOBaJIbHY CUCTEMY AUCTAHLIHOTO MOHITOPUHTY. B po60Ti IpoBeseHo
aHasli3: HeraTUBHUX (PAaKTOPIB BILIMBY; iCHYIOUMX METO/IiB BUBHAUEHHSI CAaHITAPHOTO CTaHY JEPEBHUX HACA/I’KEHb;
HaWIIOIINPEHIINX IPOrPaMHO-aNapaTHUX 3aC06iB MATEMAaTUYHOIO MOJEJIIOBAHHS MTOBEiHKY i [MHAMiKU PO3BUTKY

POCJINHHUX €KOCUCTEM. YIOCKOHAJIEHO iCHYIOUMI Ta pO3p006JIEHO HOBUI METO[I, AJ151 TPOBEIEHHS TUCTaHLiNHOTO



MOHITOPUHTY CaHITaPHOTO CTaHYy A€PEBHUX HACAIXeHb. [1JIsl 1bOT0, 6yJI0 YTOYHEHO Ta BIOCKOHAJIEHO METOUKU
BM3HAYEHHS MTOKA3HUKIB pH Ta COJI0HOCTI I'PYHTY Ta BIEpIIE 3aCTOCOBAHO iX 3 METOIO BU3HAYEHHS LIMX NTIOKA3HUKIB
B 30Hi KOPEHEBOTO KMBJIEHHS [I€PEBA; YTOYHEHO Ta BJOCKOHAJIEHO €KCIIPEC-METOJMKY BU3HAYEHHS LyKpy Ta pH Ta
BIIEpIIE 3aCTOCOBAHO [JIs1 EKCIIPEC-BU3HAUEHHS SIKICHUAX [TOKAa3HUKIB IEPEBHOTO COKY (CaXapUCTOCTi, BOIHEBOTO
nokasHuka pH ta B's3kocTi). MeTomom 6araTopakTOpHOTrO MIaHyBaHHS €KCIIEPUMEHTY 1100yJOBAaHO MaTeMaTUYHi
perpecinHi Mmopei, SIKi ONUCYIOTh 3aJIEXKHOCTI IOKA3HUKIB IKOCTi IEPEBHOTO COKY BiJ 30BHIIIHIX KJIIMAaTUYHUX
(paKTOpiB Ta pO3PaxOBaHO CTATUCTUYHI XapaKTEPUCTUKU LIUX Mofesel. JI71 3aCTOCOBYBaHHS B CUCTEMI MiITPUMKU
IPUIHATTS pilleHb iHpOpMaLiiHO-BUMIPIOBAJIbHOI CUCTEMU NUCTAHLiTHOTO MOHITOPUHTY CaHITaPHOTO CTaHy
Ie€PEBHUX HACAMI)KEHb CKJIAJIEHO TMHAMIUHY MOJIEJIb, SIKA JO3BOJIsIE BUCOKOTOYHO (BiIHOCHA MOXMOKa He
nepesuuia 4%) BU3HA4YaTy CaHITApHUI CTaH epeB. Briepiie 3alipollOHOBAaHO MaTeMAaTUYHY MOJZEJb, HA OCHOBI
SKOI CKJIa[IEHO aJITOPUTM 30HYBaHHS JE€PEBHUX HACAIPKEHb 32 KaTETOPisIMU iX CaHITapHOrO CTaHy, MO JO3BOJISIE
IIPOBeJIEHHS 6ibLI TOYHOTO Ta iHPOPMATUBHOIO MOHITOPUHTY CTaHy HacalpkeHb. CKIIQZEHO 3arajlbHUi allTOPUTM
IIPOBEJIEHHS MOHITOPUHTY CaHITaPHOTO CTaHy J€PEBHUX HACAKEHb HA 6a3i pO3pO6JIEHOrO €KCIIEPUMEHTAIbHO-
METOJUYHOr'O Ta MaTEMAaTUYHOTO 3a6e3MeyeHHs. 3alPOIIOHOBAHO KOHCTPYKIIO Ta TEXHOJIOTIUHY IIOCJIiIOBHICTh
BUTOTOBJIEHHS MiKDOCEHCOPY [J151 BUBHAYEHHSI [IOKA3HUKIB IKOCTi E€PEBHOTO COKY (KUCJIOTHICTb, CAXapUCTICTh Ta
B'I3KICTb), sIKA BiATIOBifla€ OCHOBHUM BMMOTaM HaJlifHOCTI, AeeBU3HY, IPOCTOTH Ta He BeJie 10 (pisndHOoro
IIOIIKOKEeHHS iepeB. TakoK BU3HAUY€HO BUMOTHY [0 KOHCTPYKLii iHpopMaLiliHO-BUMIPIOBaIbHOI CUCTEMU
MOHITOPUHTY CaHITapHOTO CTaHy J€PEBHUX HACAI)KEHb; CKJIAZIEHO CTPYKTYPHY Ta (PYHKLIOHAJIbHY CX€MHU, HA OCHOBI
SIKMX CTBOPEHO MOJIeJIbHUI 3pa30K TaKoi iH(popmaliiiHO-BUMipIOBAZIbHOI CUCTEMHU, @ TAKOXK PO3POOIIEHO
IIporpaMHe 3a6e3NevYeHHs [1J18 aBTOMAaTU3allii TPOLleCy MOHITOPUHTY, IO JO3BOJIAJIO 3MEHIIUTH BIIJIMB OllepaTopa
Ha IPOLleC MOHITOPUHIY Ta peasli3yBaTH BifJaseHUI MOHITOPUHT Ta IPOTHO3YBaHHS CaHITapPHOr'O CTaHy JePEBHUX
HacaJXeHb. HaBelleHO pe3ysIbTaTl €eKCIIEPUMEHTAILHOIO BUITPOOOBYBAHHS PO3p00JI€HOI iHpOpMaLiliHO-
BAMIpPIOBAJIbHOI CUCTEMU MOHITOPUHTY Ta 3[iICHEHO MOPIBHIHHSA LIUX PE3YJbTATIB 3 JaHNUMU MaT€MaTUYHOTO
MOJIEJIIOBAaHHS Ta Pe3yJbTaTaMU, OTPMMaHMMU aJIbTEPHATUBHUMU METOAAMMU JOCJIiIPKEHH (HAIIPUKIIA[l, METOIOM
Bi3yaJIbHOTO CIIOCTEPEKEHHS). [IpeficTaBieHo HaOUHi pe3yJIbTaTh MOHITOPMHIY NOCIiIKYBaHOI HifISTHKY (Ha
npukiaji napky «CnopTuBHMII», M. UepKacK) Ta HaBeJleHO pe3yJbTaTy 30HYBaHHS IePEB 3a KaTeropisimu
CaHiTapHOTO CcTaHy. [IpruBeneHo pe3yabTaTu pO3paxyHKy TOYHOCTI, HaAiMHOCTI (BipOTrifHOCTI OTPUMaHHS KOPEKTHUX
IAHUX NIPUJIAZOM YIIPaBJliHHA) Ta IIBUIKOAII nepenadi/npuiiomy inpopmallii 3 BUMIpIOBaJIbHUX JAaTYMKIiB IPUJIAJIOM
VIPAaBJIiHHS [JI51 PI3HUX OOCIIKyBaHUX AiNngHOK. OTprMaHO rpadiku 3aj1e;KHOCTI HMX MapaMeTpiB Bifl 3MiHU
MIOJIO’KEHHS OllepaTopa 3 MPUCTPOEM YIIPaBJIiHHS BiTHOCHO JATYMKIB, @ TAKOX BiJl TEpMiHY €KCIIyaTalii
BAMIPIOBaJIbHUX JATYUKIB Ta WIIJILHOCTI J€pEBHUX HAca)KeHb. OCHOBHI MTOJIOKEHHS IUCEPTalLlii BIIPOBAIIKEHO Y
HaBYaJIbHUI NpoLeC Kabeapu mpuiafo6ylyBaHHs, MEXaTPOHIKU Ta KOMIT I0TEPU30BAHUX TEXHOJIOTI YepKaCchbKOTo
Ilep>KaBHOTO TEXHOJIOTIYHOIO YHIBEPCUTETY 3 AUCLUIUILH «MeToau migBUILEHHSI METPOJIOTIYHMX XapaKTEPUCTHK
IIpUJaZiB KOHTPOJIIO Ta BU3HAYEHHS CKJIaly peYOBUH», « TeXHiuHi 3aCO0U 117151 LOCIIiIyKEHHS BILJIMBY KJIIMAaTUYHUX

(daxTOopiBy, «IHTENIEKTyasIbHI TEXHOJIOTii BUMipIOBaHHS», «ABTOMaTU30BaHi iHpopmMaliliHO-BUMipIOBaJIbHI CUCTEMUY.

2. The dissertation research solves an important scientific and practical problem of increasing the efficiency of
determining the sanitary condition of arrays of trees by introducing methodological, mathematical, metrological-
instrumental and hardware-software, which in general is an information-measuring system of remote monitoring.
The general characteristics of the dissertation research, its relevance, correspondence to scientific topics are
given,; the scientific novelty and practical significance of the dissertation results are determined, as well as the
purpose, tasks, subject and object of research are formulated. The analysis of: negative factors of influence is
carried out in the work; existing methods for determining the sanitary condition of tree plantations; of the most
common software and hardware for mathematical modeling of behavior and dynamics of plant ecosystems. The
existing method has been improved and a new method for remote monitoring of the sanitary condition of trees
plants has been developed. For this purpose, the methods of determining the pH and salinity of the soil were
specified and improved and for the first time used to determine these indicators in the area of root nutrition of the
tree; refined and improved express methods for determining sugar and pH and was used for the first time for rapid
determination of quality indicators of tree’s sap (sugar content, hydrogen pH and viscosity). Mathematical



regression models are constructed by the method of multifactor planning of the experiment, which describe the
dependences of wood sap quality indicators on external climatic factors and the statistical characteristics of these
models are calculated. For application in the decision support system of the information-measuring system of
remote monitoring of the sanitary condition of treei plants, a dynamic model has been developed, which allows to
determine the sanitary condition of trees accurately (relative error did not exceed 4%). For the first time, a
mathematical model was proposed, on the basis of which an algorithm for zoning trees plants by categories of
their sanitary condition was developed, which allows for more accurate and informative monitoring of plants
condition. The general algorithm of monitoring of a sanitary condition of trees plants on the basis of the developed
experimental-methodical and mathematical maintenance is made. The design and technological sequence of
manufacturing a microsensor for determining the quality of tree's sap (acidity, sugar content and viscosity), which
meets the basic requirements of reliability, cheapness, simplicity and does not lead to physical damage to trees.
The requirements to the design of the information-measuring system for monitoring the sanitary condition of
trees plants are determined; the structural and functional schemes on the basis of which the model sample of such
information-measuring system is created are made, and software for automation of the monitoring process was
also developed, which allowed to reduce the operator's influence on the monitoring process and to implement
remote monitoring and forecasting of the sanitary condition of trees plants. The results of experimental testing of
the developed information-measuring monitoring system are given and these results are compared with the data
of mathematical modeling and the results obtained by alternative research methods (for example, by the method of
visual observation). Visual results of monitoring of the studied area (on the example of Sportivny Park, Cherkasy)
are presented and the results of tree zoning by categories of sanitary condition are given. The results of
calculation of accuracy, reliability (probability of receiving correct data by the control device) and speed of
transmission / reception of information from measuring sensors by the control device for various investigated
sites are given. Graphs of dependence of these parameters on change of position of the operator with the control
device concerning sensors, and also on service life of measuring sensors and density of trees plants are received.
The main provisions of the dissertation are introduced into the educational process of the Department of
Instrumentation, Mechatronics and Computerized Technologies of Cherkasy State Technological University in the
disciplines "Methods of improving the metrological characteristics of control devices and determining the
composition of substances", "Technical means for studying the influence of climatic factors”, "Intelligent

measurement technologies", "Automated information and measuring systems".
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