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Pedepar:

1. B pucepraniiHoMy IOCIiIKEHH] BUPILIy€eThCS BaXKJIMBA HAYKOBO-TIPAKTUYHA 3a7a4a MiIBUILIEHHS TOYHOCTI Ta
HAJIMHOCTI BUBHAYEHHS CAaHITAPHOIO CTAaHY MACUBIB I€PEBHUX HACAPKEHDb LIJIIXOM YIIPOBAPKEHHS METOLUYHOTO,
MaTeMaTUYHOI0, METPOJIOTiYHO-IHCTPYMEHTAJIbHOTO Ta allapaTHO-TIPOrPaMHOro 3a6e3le4eHHs], 110 B LiJIOMY
npejcTabisie co0010 iHpOopMaliliHO-BUMIPIOBaIbHY CUCTEMY JUCTAHLIMHOIO MOHITOPUHTY. B po6OTi NpoBesieHo
aHaJli3: HeraTUBHUX (PAKTOPIB BILJIMBY; iCHYIOUMX METO/IiB BU3HAYEHHS CaHITApHOTO CTaHy JePEeBHUX HACATKEHb;
HaWIIOMMPEHINX IPOrpaMHO-aNapaTHUX 3aC06iB MATEMATUYHOIO MOZEJIIOBAHHS MTOBEiHKY i IHAMIKU PO3BUTKY
POCTIMHHUX €KOCUCTEM. YJOCKOHAJIEHO iCHYI0UMI Ta PO3PO6JIEHO HOBUII METOJ, 11 TPOBEJEeHHS UCTaHIiIHOrO
MOHITOPUHTY CaHITaPHOTrO CTaHy JePEeBHUX HACAIPKeHb. [y IbOT0, 6yJI0 YTOYHEHO Ta BIOCKOHAJIEHO METOAUKHU
BU3HAYEHHS [MOKa3HUKIB pH Ta COJIOHOCTI I'PYHTY Ta BIIEPIIE 32CTOCOBAHO iX 3 METOI0 BU3HAYEHHS LIVX [I0OKA3HUKIB

B 30Hi KOPEHEBOTO XXUBJIEHHSA OEPEBA; YTOYHEHO Ta BOOCKOHAJIEHO EKCIIPEC-METONVKYN BU3HAYEHHS LIYKPY Ta pH Ta



BIIE€pILIE 3aCTOCOBAHO [JI51 EKCIIPEC-BU3HAUEHHS SIKICHUX [TOKA3HUKIB IEPEBHOTO COKY (CaXapUCTOCTi, BOIHEBOTO
nokasHuka pH Ta B's3kocTi). MeTomom 6araToQpakTOpHOro MIaHyBaHHS eKCIIePUMEHTY II00YJ0BaHO MaTeMaTH4Hi
perpecinHi mopei, SIKi ONUCYIOTh 3aJIEXKHOCTI IOKA3HUKIB SIKOCTi IEPEBHOTrO COKY BiJl 30BHIIIHIX KJIIMAaTUYHUX
(paKTOpiB Ta pO3PaxOBAHO CTATUCTUYHI XapaKTE€PUCTUKU LUX MOZesel. 1711 3aCTOCOBYBAHHS B CUCTEMI MiITPUMKU
IPUIHATTS pilleHb iHpOopMaLiiiHO-BUMiPIOBAaZIbHOI CUCTEMU JMCTAHLiIHOTO MOHITOPUHTIY CaHITAPHOTO CTaHY
IlepeBHUX HacaPKeHb CKJIaIeHO NVMHAaMIYHY MOJIeJlb, sIKa JO3BOJISIE BUCOKOTOYHO (BiTHOCHA IIOXUOKA He
nepesuuia 4%) BU3HA4YaTH CaHITApHUI CTaH epeB. Brieplie 3alipolIOHOBAaHO MaTeMAaTUYHY MOZEJb, HA OCHOBI
SIKOI CKJIa[IEHO aJITOPUTM 30HYBaHHS JE€PEBHUX HACAIPKEHb 3a KaTETOPisIMU IX CaHITApHOTO CTaHy, MO JO3BOJISIE
IIPOBEJEeHHSI Oi/IbII TOYHOTO Ta iHPOPMATHBHOIO MOHITOPUHTIY CTaHy HacaakeHb. CKIaJleHO 3arajbHUI alrOpUTM
IIPOBEJEHHS MOHITOPUHTY CaHITaPHOTO CTaHy JePEeBHUX HACAIPKeHb Ha 6a3i po3p00JIeHOro eKCIIEPUMEHTAIbHO-
METOJMYHOr'O Ta MAaTEMATUYHOTO 3a6e3MeYeHHs. 3alPOIIOHOBAHO KOHCTPYKIIO Ta TEXHOJIOTIUHY MIOCJIiIOBHICTh
BUTOTOBJIEHHSI MiKDOCEHCOPY [17151 BU3HAYE€HHSI [I0KA3HUKIB SIKOCTi J€PEBHOTO COKY (KUCJIOTHICTD, CAXapUCTIiCThb Ta
B'SI3KiCTb), 5IKA BiATIOBila€ OCHOBHUM BMMOTaM HaJlifHOCTI, AeleBU3HHU, IPOCTOTU Ta He BeJie 10 (pi3suyHOoro
IIOIIKOKEHHS iepeB. TakoK BUBHAUYE€HO BUMOTHY [0 KOHCTPYKLii iHpopMalLiliHO-BUMIPIOBaJIbHOI CUCTEMU
MOHITOPUHTY CaHITapHOTO CTaHy JE€PEBHUX HACAIKEHb; CKJIAZIEHO CTPYKTYPHY Ta (PYHKLIOHAJIbHY CX€MHU, HA OCHOBI
SIKUX CTBOPEHO MOEJIbHUM 3Pa30K TaKoi iHhopMaIliliHO-BUMipIOBAJIbHOI CUCTEMU, 2 TAKOK PO3POOIEHO
IIporpamHe 3a6e3rnedyeHHs 1J1s1 aBTOMaTU3allii IpoLecy MOHITOPUHTY, 110 JO3BOJIUJIO 3MEHIIMTH BIJIMB OllepaTopa
Ha IIPOLieC MOHITOPUHIY Ta peali3yBaTy BilJaJl€HUI MOHITOPUHT Ta IPOTHO3YBaHHS CaHITaPHOI'O CTaHy JEePEBHUX
HacaZxeHb. HaBeleHO pe3ysibTaTy €KCIIepUMEHTAIbHOTO BUIIPOOOBYBAHHS po3po6sieHoi iHpopmaLiiiHO-
BAMIPIOBAJILHOI CUCTEMY MOHITOPUHTY Ta 3[iICHEHO MOPIBHAHHA LIUX PE3YJbTATiB 3 JaHNMU MaT€MaTUYHOTO
MOJEJIIOBAaHHS Ta Pe3yJbTaTaMU, OTPUMAHUMU aJlbTEPHATUBHUMU METOJAMU JOCIIiIKEHHS (HAllpUKJIal, METOJIOM
Bi3yaJIbHOTO CIIOCTEPEXEHHS). [IpeficTaBlIeHo HAaOUHi pe3yJIbTaTh MOHITOPMHIY NOCJIiIKYBaHOI HiJISTHKU (Ha
npukiazi napky «CriopTuBHU», M. YepKacu) Ta HaBeJleHO Pe3yJIbTaTy 30HyBaHHS IEPEB 3a KaTeropisiMu
CaHiTapHOTO CcTaHy. [IpruBeneHo pe3yabTaTu pO3paxyHKy TOYHOCTI, HaAiMHOCTI (BIpOTrifHOCTi OTPUMaHHS KOPEKTHUX
IAHUX MIPUJIAZOM YIIPaBJIiHHA) Ta IIBUAKOAII nepenadi/npuiiomy iHdpopmallii 3 BUMIpIOBaJIbHUX JATYMKIiB IPUJIALIOM
yIIPaBJIiHHS 1J1s1 Pi3HUX AOCTiIXYyBaHUX IinsiHOK. OTpUMaHO rpadiku 3a7€>XKHOCTI [UX 1apaMeTpiB Bifl 3MiHM
ITOJIO’KEHHS OllepaTopa 3 IPUCTPOEM YIIPaBJIiHHS BiIHOCHO JATYMKIB, @ TAKOX BiJl TEpMiHY €KCILTyaTalii
BUAMIPIOBaJIbHUX JATYMKIB Ta WIIJILHOCTI JepEBHUX HAcaIKeHb. OCHOBHI [TOJIOKEHHS OUCEPTaLlii BIIPOBAIKEHO Y
HaBYaJIbHUI NpoLeC Kadeapy Mpuiafo6yAyBaHHs, MEXaTPOHIKU Ta KOMIT IOTEPU30BAHUX TEXHOJIOTI YepKaChbKOTo
Ilep>KaBHOTO TEXHOJIOTIYHOTO YHIBEPCUTETY 3 AUCLUIUIIH «MeTonu MiABUILEHHS METPOJIOTIYHMX XapaKTEPUCTHK
IIpUJaZiB KOHTPOJIIO Ta BUSHAYEHHS CKJIaly pe4OBUH», « TeXHiuHi 3aC00U 117151 LOCIIiJyKEHHS BILJIMBY KJIIMAaTUYHUX

(axTOopiB», «IHTENIEKTyasIbHI TEXHOJIOTii BUMipIOBaHHS», «ABTOMATH30BaHi iHpOpMaLiliHO-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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