AHOTAIILA

Tonmyn A.B. IndopmaniiiHO-BUMIpIOBAJIbHA CHCTEMAa MOHITOPHHIY
CaHITAPHOI0 CTAHYy JepeBHUX HacaJ:keHb — KpamidikariitHa HaykoBa mparls Ha
npaBax PyKOITUCY.

Juceprariiss Ha 3700yTTS HAyKOBOTO CTYIEHS JOKTOpa ¢inocodii 3a
cnemianpHicTIO 152 — Metpornoris Ta iH(QoOpMaIiitHO-BUMIpIOBaJIbHA TEXHIKA —
Yepkacbkuil Iep>KaBHHUI TEXHOJOTTYHHN yHIBepcUTeT MiHICTEpCTBA OCBITH Ta HAyKH
VYkpainu, Yepkacu, 2020.

3MiHa KJIIMaTy ChOTOJHI € OJIHOIO 3 HAMBAKJIMBIIIMX MPOOJIEM B YCbOMY CBITI
1 B Ykpaini 30kpeMa. Tak, B rpyani 2019 poky Ha BcecBiTHIM KiliMaTU4HINA
koHpepennii OOH KC25 B Ywi, obroBoproBasiacsi HEOOXIJIHICTH CKOPOYEHHS
BUKHU/IIB TAPHUKOBUX Ta3iB, sIK1 MIPU3BOJATH /10 yparaHiB, IOCYXH Ta MOXKEXK B PIZHUX
KpaiHax CBITY.

3MiHa KJIIMaTy B YKpaiHi, 30KpeMa, CIIPUUUHSE MiIBULICHHS CEPEIHbOPIYHOT
TEMIIepaTypH, 110, B CBOIO Yepry, MPU3BOAUTH 10 OypeBliB, MIKBAIBHUX BITPIB Ta
AHOMAJIBHOT CTIEKHU BIITKY Ha TEpUTOPIi BCi€i kpainu. Hacminkom boro € mpuckopeHe
30UIBIICHHS TUIONI YCHUXAaHHS Ta TOIIKO/PKEHHS IIKIJHUKaMH JIICOBUX, CaJ0BO-
MapKOBUX Ta MYHIIUNAIBHUX HacaPKeHb. B pe3ynbraTi 4oro Croctepiraerbes
TIOTIPIIICHHS] CAHITAPHOTO CTaHy JEPEBHUX HACaPKeHb, KOTpPE, B CBOIO YEPry,
NPU3BOINTH 10 0OBaTy JEPEB, 0 OCTAHHIM YacOM BCE HYACTIIIE CYMPOBOIKYETHCS
pYHHYBAaHHSM TPOMAJCHKUX Ta J>KUTJIIOBUX OYiBeNb, JIHIN eJIeKTponepeaayu,
TPAHCIOPTY, & TAKOK TPAaBMYBAHHSM Ta, HaBITh, 3aTrUOEILIIO JIFOCH.

I[Ipy upomMy ¥ pA0Ci OAHMM 3 HAMMOUIMPEHINIMX METOJIB BU3HAYCHHS
aBapIfHOTO CAHITAPHOTO CTaHy JIEPEB € BI3yaJbHUH (IepikaBHUN Harmsid). Takuit
METOJ JO3BOJISIE HAJaBaTH BHCHOBOK JIMIIE 32 30BHIIIHIMH O3HAaKaMH Ta HE
niepea0avac BUSBICHHS BHYTPIIIHIX MOIITKOKEHb.

B muceprartiitHoMy JOCTIIKEHHI BUPIITYETHCS BAKINBA HAYKOBO-TIPAKTUYHA
3aJ1a4a IMiJIBUILLIEHHS] TOYHOCTI Ta HAAIMHOCTI BUBHAUEHHS CaHITAPHOTO CTaHy MacHUBIB
JIEPEeBHUX HACA/DKEHb MUIIXOM YIPOBAKCHHS METOJUYHOTO, MAaTeMaTUYHOTO,

METPOJIOTIYHO-IHCTPYMEHTAJIBHOTO Ta anapaTHO-TPOrpaMHOro 3a0e3NeveHHs, 10 B



LJIOMY TIpEACTaBiIsge co00r0 iH(pOpMalIHHO-BUMIPIOBAIbHY CHUCTEMY TUCTAHIIIHOTO
MOHITOPHHTY.

VY 6cmyni HaBelleHO 3arajibHy XapaKTEPUCTUKY JAUCEPTALIHHUX JOCHTIIKECHb,
iX aKTyaJgbHICTb, BIIIOBIIHICTP HAYKOBUM TE€MaM, BU3HAYCHO HAyKOBY HOBU3HY Ta
NpaKTUYHE 3HAYEHHS pe3ysbTaTiB JMCEpTallli, a TaKoX MpeAMEeT Ta 00 €KT
JOCIIIKEHHSI, CPOPMYITHOBAHO METY Ta 33]1aul HAyKOBOT'O JTOCIII>KEHHSI.

Tlepwuii po30in pobOTH MPUCBIYCHUI BU3HAUCHHIO Ta aHAI3y (aKTOpiB, IO
MalOTh 3HAYYIIUNA BIUIMB Ha CAHITAPHUN CTaH JIEPEBHUX HACAPKEHb Ta YCYHEHHS
SKHX Ha CHOTOJHIIIHIA JCHb HE MPEICTABISIETHCS MOKIIMBHIM, a CaMe: KITIMAaTUIHHX,
Ol0TMYHUX Ta €KOJOriyHuX (hakTopiB. Bu3HAUEHO 3aJIE)KHOCTI BIUIMBY CEPEAHBOI
TEeMIepaTypu 3a KPUTUYHHM TMepioJ] Ha JAMHAMIKy BCHUXaHHS JIEpEB, CHAJaXH
MacoOBOTO PO3MHOXEHHS IIKIJIJUBUX KOMax, a TaKOX Ha TUIOMI JIICOBUX MOMXKEX.
[IpoaHasizoBaHO OCHOBHI METOAM BHU3HAYEHHS CaHITAPHOTO CTaHy JEPEBHUX
HAca/KeHb. BCTaHOBIEHO, 110 3aCTOCYBaHHA 10HOMETPUYHOTO METOIY, SIK
HANTNEPCIIEKTUBHIIIOIO B HAYKOBOMY JIOCIIKEHHI TIPU KOHTPOJII CAaHITAPHOTO CTaHy
MacHuBIB JIEPEBHUX HACa/HKeHb, OOMEXKCHE BIJICYTHICTIO 3aCOOIB aBTOMATH3aIlii Ta
iHpopMaTH3alii IbOrO0 METOAy. BCTaHOBIEHI OCHOBHI YMOBH, SKHUM MAalOTh
BIAMOBIATH  1HGOPMAIITHO-BUMIPIOBATIbHI  CUCTEMU MOHITOPUHTY  CaHITaApHOTO
CTaHy JepeBHUX HacajpkeHb. [IpoaHanizoBaHO HaMOUIBII BUKOPUCTOBYBAaHI METOMIU
Ta TPOrpaMHO-armapaTHi 3acoO0M MaTeMaTUYHOTO MOJCIIOBAHHS TOBEIIHKH 1
JTMHAMIKH PO3BUTKY POCIMHHUX E€KOCHUCTEM, BH3HA4YEHI iX TiepeBard Ta HEHOJIKH.
BcTaHOBICHO MEpPCNEKTHBY BHKOPUCTAHHSA IMX MOJACIACH 11  MOHITOPHHTY
CaHITapHOTO CTaHy JIEPEBHUX HACATKEHb.

Takox B maHOMYy pO3AUTI  OKpeCICHO OOpaHWii  HAMpSIMOK ISt
JUCEPTAIIAHOTO JTOCHIIKEHHS Ta chOpMYyJIbOBaHI OCHOBHI 33/1a4l HAYKOBO1 pOOOTH.

Jpyeuii po30in MpUCBSYCHUN YJOCKOHAIICHHIO ICHYIOYOTO Ta PO3POOJICHHIO
HOBOTO EKCIIEPHUMEHTAIbHO-METOJMYHOTO Ta MAaTeMaTHYHOTO 3a0e3MeueHHs s
NIPOBEACHHS IMCTAHILIIMHOTO MOHITOPUHTY CaHITAPHOTO CTAaHY JIEPEBHUX HACA/IKEHb.
Jliis 1iporo, Oysiu YTOYHEHI Ta BIIOCKOHAJICHI METOAVKH BU3HAYEHHS MTOKA3HUKIB pH

Ta COJIOHOCTI IPYHTY Ta BIICpPIIEC 3aCTOCOBaHI 3 METOIO BU3HAYCHHS oux ITOKA3HUKIB B



30HI KOPEHEBOTO >KUBJICHHS JIEPEBA; YTOUHEHI Ta BAOCKOHAJICHI E€KCIPEC-METOIUKH
BU3HAUEHHS IyKpY Ta pH Ta BHepIle 3aCTOCOBaH1 JUI eKCIpec-BU3HAUCHHS SIKICHUX
MIOKa3HHKIB JIEPEBHOTO COKY (CaXapHCTOCTi, BOAHEBOTO MOKa3HUKA pH Ta B’SI3KOCTI).
Metonom GaratodakToOpHOTO TUIAHYBAaHHS €KCIIEPUMEHTY MOoOyI0BaHI MaTeMaTu4Hi
perpeciiiai MoJiei, SK1 ONMUCYIOTh 3aJIeKHOCTI SIKICHUX TMOKAa3HUKIB JIEPEBHOTO COKY
BiJI 30BHIIIHIX KJIIMaTHYHUX (PAKTOPIB Ta pO3paXOBAHO CTATUCTUYHI XapaKTEPUCTHUKH
ux mozened. CkiiaieHo IWHAMIYHy MOJIENb, SIKa JI03BOJIsIE BUCOKOTOYHO (BiTHOCHA
noxubka He nepeBunia 4%) BU3HAYATH CAHITAPHUNA CTaH JCPEBHUX HACAKEHb 1
QITOPUTM SIKOT (MOJIEJIl) MPOTOHYETHCS TMOKJIACTH B OCHOBY CHUCTEMH MIATPUMKH
NPUAHATTS ~ pillieHb  1H(QOPMALIHO-BUMIPIOBAJIbHOI ~ CUCTEMH  JIMUCTAHLIMHOIO
MOHITOPHUHIY CaHITAPHOIO CTaHy JI€PEBHUX HacapkeHb. Briepiie 3ampornoHOBaHO
MaTeMaTUYHy MOJIENIb, HA OCHOBI SIKOi CKJIAQJCHO AJTOPUTM 30HYBaHHS JEPEBHUX
HacapKeHb 32 KaTEropisIMU iX CaHITApPHOTO CTaHy, IO J03BOJISIE NMIPOBEICHHS OUIBII
TOYHOTO Ta 1H(GOPMATHMBHOTO MOHITOPUHTY CTaHy HacaJykeHb. B pesynbraTi
PO3POOJICHOTO EKCIEPUMEHTATIHbHO-METOAMYHOIO Ta MATEMATUYHOTO 3a0e3NeueHHS
CKJIQJICHO 3arajbHUIl AJIrOPUTM MPOBEIEHHS MOHITOPUHIY CaHITapHOTO CTaHy
JICPEBHUX HACAHKEHb, IIO JO3BOJISE TMPOBOAUTH JOBIOCTPOKOBE IMPOTHO3YBAHHS
3MIHM CaHITAPHOTO CTaHy IIMX HACa/PKEHb 1 MOXKE CIIY)KUTH OCHOBOIO JUIs
BHUCOKOTOYHOI Ta e(heKTUBHOI 1H()OpMAaIIIHHO-BUMIPIOBAIEHOT CUCTEMU MOHITOPUHTY.

Tpemiti po30in IpUCBIYEHUIN PO3POOILII METPOJIOTTYHO-IHCTPYMEHTAIBHOTO Ta
OpOrpaMHO-aapaTHOro  3a0€3MEeUYeHHs, WI0 JIAIJI0 B OCHOBY  CTBOPEHHS
1H(pOpMaIlIifHO-BUMIPIOBATILHOI CUCTEMH MOHITOPUHIY CAHITAPHOI'O CTaHY JAEPEBHHUX
HacaJKeHb. Briepiie 3anponoHOBAHO KOHCTPYKIIIIO Ta TEXHOJIOTTYHY MOCHIIOBHICTD
BUTOTOBJICHHSI MIKPOCEHCOPY JUI BU3HAYCHHS SIKICHUX MOKA3HUKIB JIEPEBHOTO COKY
(KMCIIOTHICTb, CAaXapUCTICTh Ta B’A3KICTb), SKa BIANOBIAA€ OCHOBHMM BHMOI'aM
HAJIMHOCTI, JCIIEBU3HM, ITPOCTOTH Ta HE Beae 10 (hi3MYHOrO MOMIKOIKCHHS JICPEB.
TakoX BU3HAYEHO BUMOTH JI0 KOHCTPYKIIIi 1H(HOPMAIIHO-BUMIPIOBAJILHOI CUCTEMU
MOHITOPHHTY CaHITAPHOTO CTaHy JCPEBHUX HACA/DKCHb; CKIAJICHO CTPYKTYpHY Ta
(YHKIIOHANBHY CXEMH, Ha OCHOBI SIKHX CTBOPEHO MOJEIbHHMIA 3pa3oK TaKoi

1H(GOpMaIIIHHO-BUMIPIOBAIBHOI  CUCTEMHM, a TaKOXX PO3pOOJIEHO IMpOrpaMHe



3a0e3neveHHs Ul aBTOMaTH3allil MPOLEeCy MOHITOPUHTY, IO J03BOJIMIIO 3MEHIIUTH
BIUIMB OIEpaTopa Ha MPOLIEC MOHITOPUHTY Ta peali3yBaTH BIIIAJCHUNA MOHITOPUHT
Ta TPOTHO3YBAaHHS CaHITAPHOTO CTaHy JEPEBHMX Haca/pkeHb. JloBeneHo, 1110
PO3pO0JICHI B pO3/ALTI METPOJIOTIYHO-IHCTPYMEHTANIbHA Ta MPOrpaMHO-anapaTHa 6a3u
CIPUSIOTh TIOKPAIIEHHIO €(PEKTUBHOCTI (IMIJBUILIEHHS TOYHOCTI Ta HAJIHHOCTI)
MPOIIECY MOHITOPUHTY CaHITAPHOT'O CTaHy JEPEBHUX HACA[KECHb.

B uemseepmomy po30ini HaBOAATHCS PE3yJIbTaTH EKCIEPUMEHTAILHOTO
BUITPOOOBYBAHHSI PO3po0IIeHOT 1H(hOpMaIIfHO-BUMIPIOBATIBHOT CUCTEMH
MOHITOPUHTY Ta 3/IACHIOETbCS MOPIBHSHHA LUX PpE3yJIbTaTiB 3 JaHUMHU
MaTeMaTUYHOTO MOJICIIIOBaHHS Ta pe3yibTaTaMH, OTPUMAaHUMH AbTEPHATUBHUMU
METOJaMH  JTOCITI/PKEHHS (HAIllPUKIIAJ, METOJIOM BI3yaJIbHOTO CIIOCTEPEIKEHHS).
[IpencraBneHi HaouHiI pPeE3yJabTaTH MOHITOPUHTY JOCIIHKYBAHOI JAUITHKH (HA
npukiaal napky «CrnoptuBHui», M. Uepkacu) Ta HaBeJEHO pe3ysIbTaTH 30HYBAaHHS
JIEpeB 3a KATEropissiMd CaHITAPHOTO CTaHy, 3[IHCHEHI Ha OCHOBI OTPUMaHUX
pe3yJIbTaTIB MOHITOPUHTY.

[IpuBeneHo pe3yabTaTh PO3PaXyHKY TOYHOCTI, HaIIAHOCTI (BIPOTiTHOCTI
OTPUMAaHHSI  KOPEKTHMX  JaHUX [PWIAJAOM  VIOPaBIiHHA) Ta  MIBUAKOMIIT
nepeadl/mpuiiomMy iHGopmarlii 3 BUMIPIOBAUILHUX JaTYUKIB TPUIIAIOM YIIPABITIHHS
JUTS PI3HUX JOCHIPKYBAaHUX AUITHOK. OTpruMaHi rpadiku 3aIe)KHOCTI WX MapaMeTpiB
BIJl 3MIHM TOJIOKEHHSI OIleparopa 3 MPUCTPOEM YIPABIIHHS BIJIHOCHO JATYMKIB, a
TaKOX B TEPMiHY €KCILTyaTallii BUMIPIOBAILHUX JATUYMKIB Ta IIUIBHOCTI IEPEBHUX
HacajKeHb.

Takox y po3AUIl HABOJATHCS PE3yJbTAaTH BIPOBAKEHHS JOCTIIKEHb Ta
po3po0ieHoi  iH(pOpMAaIIHHO-BUMIPIOBAILHOT CUCTEMHU MOHITOPUHTY CaHITaApHOTO
CTaHy JEPEBHUX HACA/KCHb y HABYAJIBHUI MPOIIEC Ta iX 3aCTOCYBaHHS B JIICOBOMY
TOCITO/TAPCTBI.

OpnepkaHi pe3ylbTaTH MOHITOPUHTY BHUKOPHCTaHI Ui JUCTAHITIHOTO
MPEBEHTUBHOTO BHU3HAYEHHS CAHITAPHOTO CTaHy JEPEBHHUX HACaKEHb JIICOBUX Ta

CaJI0BO-TIAPKOBUX 30H, a TAKOXK JI03BOJISIIOTH CIIPOTHO3YBATH OTPYEHHSI Ta 3apayKEHHS



TaKUX HACa/DKEHb Ui CBOEYACHOTO MPOBEICHHS CaHITAPHUX Ta MPOMITAKTUYHUX
3aXO0/IiB.

Pesynbratyi  TEOpETMYHMX  Ta  EKCIEPUMEHTAILHUX  JOCHIJIKECHb,
HelipoMepexkeBa MOJETb 1H(OpMaliiHO-BUMIPIOBAIBHOI CUCTEMH MOHITOPHHTY, a
TaKOXX pO3poOJieHE METOAMYHE, MaTeMaTH4HE, METPOJIOTIYHO-IHCTPYMEHTAJbHE Ta
arapaTHO-TIporpaMHe 3a0e3MeYeHHs 3HAWIUIM MPaKTUYHY arpoOarliro y JICOBHX
rocrogapcTBax YepkacbKkoi 00iacTi.

OCHOBHI MOJOXKEHHSA JUCEpTalllii BIPOBAIKEHO Y HABUAIBHUNA MPOIIEC
kadenpu mnpwianoO0yayBaHHS, MEXATPOHIKM Ta KOMIT IOTEPU30BAHUX TEXHOJIOTIN
YepKachbKOro JIE€p’KaBHOTO TEXHOJOTIYHOIO YHIBEPCUTETY 3 AHUCUMILNH «Mertoau
MABUILEHHS METPOJIOTTYHUX XapaKTEPUCTUK MPHIATIB KOHTPOIIO Ta BU3HAYCHHS
ckiaany pedoBuH», «TexHiyHi 3acoOu Jyis JIOCHIHKEHHS BIUIMBY KJIIMAaTHYHUX
dakTopiB», «IHTEeNEKTyanbHI TEXHOJOTi BHUMIPIOBAaHHS», «ABTOMAaTHU30BaH1
1H(bOpMaITIITHO-BUMIPIOBAJIbHI CUCTEMI.

Knrouosi cnoea: iHpopmaiiiiHo-BUMIpIOBAJIbHA CHCTEMa, HEHpoMepekeBa
MOJIeNIb, perpeciiiHa MoJieNib, MOHITOPUHT, CaHITApHUI CTaH, AEPEBHI HACA/KEHHS,
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SUMMARY

Toptun AV. — Information and measuring system for monitoring the
sanitary condition of trees plants — Manuscript.

The thesis is submitted to obtain a scientific degree of Doctor of Philosophy,
specialty 152 — Metrology and information-measuring technique — Cherkasy State
Technological University, Cherkasy, 2020.

Climate change is one of the most important issues in the world and in
Ukraine today. In December 2019 the World Climate Conference of the United
Nations in Chile KC25 discussed the need to reduce greenhouse gas emissions, which
lead to hurricanes, droughts and fires in different countries.

Climate change in Ukraine, contributes to an increase in the average annual
temperature, which leads to storms, gusts of wind and abnormal summer heat
throughout the country. The consequence of this is an accelerated increase in the area
of drying and pest damage of forest, garden and municipal plants. Deterioration of the
sanitary condition of tree plants leads not only to tree collapse and protection. The
collapse can lead to the destruction of public and residential buildings, power lines,
transport, as well as injuries and even deaths.

However, the most common method of determining the emergency sanitary
condition of trees is visual (state supervision). This method gives an opinion only on
external signs, which do not include the presence of internal damage.

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 introduction provides a general description of dissertation research, their
relevance, relevance to scientific topics; the scientific novelty and practical
significance of the dissertation results are determined, as well as the subject and object

of the research, the purpose and tasks of the scientific research are formulated.



The first section of the work is devoted to the identification and analysis of
factors that have a significant impact on the sanitary condition of tree plantations and
the elimination of which is currently not possible, namely: climatic, biotic and
environmental factors. The dependences of the influence of the average temperature
for the critical period on the dynamics of tree drying, outbreaks of mass reproduction
of harmful insects, as well as on the area of forest fires are determined. The main
methods of determining the sanitary condition of tree plants are analyzed. It is
established that the application of the ionometric method, as the most promising in
scientific research in the control of the sanitary condition of arrays of tree plantations,
is limited by the lack of means of automation and informatization of this method. The
main conditions to be met by the information and measurement systems for
monitoring the sanitary condition of tree plants have been established. The most used
methods and software and hardware of mathematical modeling of behavior and
dynamics of development of plant ecosystems are analyzed, their advantages and
disadvantages are defined. The prospect of using these models to monitor the sanitary
condition of tree plants is established.

Also in this section the chosen direction for dissertation research is outlined
and the main tasks of scientific work are formulated

The second section is devoted to the improvement of the existing and
development of new experimental-methodical and mathematical support for remote
monitoring of the sanitary condition of tree plants. To this end, the methods for
determining the pH and salinity of the soil were refined and improved and used for the
first time to determine these indicators in the area of root nutrition of the tree; refined
and improved rapid methods for determining sugar and pH and first used for rapid
determination of quality indicators of wood 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 quality
indicators of wood sap on external climatic factors and the statistical characteristics of
these models are calculated. A dynamic model has been developed that allows to

accurately (relative error did not exceed 4%) determine the sanitary condition of tree



plants and the algorithm of which (model) is proposed to form the basis of decision
support information and measurement system for remote monitoring of sanitary
condition of tree plants. For the first time, a mathematical model was proposed, on the
basis of which an algorithm for zoning tree plants by categories of their sanitary
condition was developed, which allows for more accurate and informative monitoring
of tree plants condition. As a result of the developed experimental-methodical and
mathematical support the general algorithm of monitoring of a sanitary condition of
tree plants is made that allows to carry out long-term forecasting of change of a
sanitary condition of these plantations and can serve as a basis for highly exact and
effective information and measuring monitoring system.

The third section is devoted to the development of metrological-instrumental
and software-hardware, which formed the basis for the creation of information and
measurement system for monitoring the sanitary condition of tree plants. For the first
time, 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. Also the requirements to the design of the information-
measuring system of monitoring the sanitary condition of tree plantations are
determined; structural and functional schemes were compiled, on the basis of which a
model of such information-measuring system was created, and software for
automation of the monitoring process was developed, which allowed to reduce the
operator’s influence on the monitoring process and implement remote monitoring and
forecasting of sanitary condition of tree plants. It is proved that the metrological-
instrumental and software-hardware base developed in the section leads to the
improvement of efficiency (increase of accuracy and reliability) of the process of
monitoring the sanitary condition of tree plants.

The fourth section presents the results of experimental testing of the
developed information and measurement monitoring system and compares these
results with mathematical modeling data and the results obtained by alternative

research methods (for example, the method of visual observation). Visual results of



monitoring of the studied area are presented (on the example of Sportivny Park,
Cherkasy) and the results of tree zoning by categories of sanitary condition, carried
out on the basis of the obtained monitoring results, 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 tree plants are received.

The section also presents the results of the implementation of research and the
developed information and measurement system for monitoring the sanitary condition
of tree plants in the educational process and their application in forestry.

The obtained monitoring results were used for remote preventive
determination of the sanitary condition of tree plants of forestries and garden and park
zones, and also allow to predict poisoning and contamination of such plantations for
timely sanitary and preventive measures.

—  The results of theoretical and experimental research, neural network
models of information-measuring monitoring system, as well as the developed
methodological, mathematical, metrological-instrumental and hardware-software
have found practical testing in the forests of Cherkasy region.

— 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".

Key words: information-measuring system, neural network model, regression

model, monitoring, sanitary condition, tree plants, climatic factors, efficiency.
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