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AHOTAIIIS

Cmaonix B.FO. Po3poOka KOHIIENIli €KOJOT1YHOI 0€3MeKH TUTAUYNX MalJaHIMKIB
ypOaHizoBaHuX Teputopiil. — KBamigikamilina HayKoBa Mpaiisi Ha paBax PyKOIHUCY.

Jucepraiiiss Ha 3700yTTS HAYKOBOTO CTYIEeHS JokTopa ¢urocodii 3a
cnemianpHicTIO 101 «Exomnoris» (10 — ITpupoauudi Hayku) — HarioHanbHUNM TEeXHIYHUM
yHIBEpCUTET «XapKiBCbKUH MOMITEXHIYHUM IHCTUTYT», 2023.

06 ’exkm Oocniodxcenns — CUCTEMa 3a0€3ME€UEHHS E€KOJIOTIYHOI OE3MEKN AUTAINX
MalJJaHYMKIB YPOAHI30BaHUX TEPUTOPIil.

IIpeomemom Oocnidxcenv € METOAW Ta 3aCO0M 3MEHIICHHS BIUIMBY YHMHHHKIB
HaBKOJIMILIHBOTO CEPEIOBUIIA HAa EKOJIOTIYHUN CTaH JUTSYMX ITPOBHX MailaHYMKIB
ypOaHi30BaHUX TEPUTOPIH.

JuceprariiiiHe JOCTIAKEHHS PUCBSUEHE PO3B’SI3KY HAYKOBO-IIPUKIIAIHOI 3a1ayi
3ano0iraHHsl HEraTUBHOIO BIUIMBY (DaKTOpPIB HABKOJMIIHBOIO CEpElOBUINA Ha
€KOJIOTTYHY O€3MEeYHICTh JUTAYMX MalJIaHYMKIB YpOaHI30BaHUX TEPUTOPIH.

VY BcTymi 0OrpyHTOBAHO BUOIP TEMU JIOCHIPKEHHS Ta AKTYalIbHICTh JUCEPTALIHOT
pobotu, chopmysibOBaHO METy Ta 3ajJayi, BU3HAUYEHO OO0 €KT, MpPEeAMET 1 METOJIU
JTOCITIJIKEHHS, TIOKA3aHO 3B’ SI30K JUCEPTAIIITHOTO TOCHIIPKEHHS 3 HAYKOBO-TIPAKTHYHOIO
pobororo kadeapu, BU3HAYEHO HAYKOBY HOBHU3HY Ta C(OPMYJIHOBAHO INPAKTUYHE
3HAYeHHS OTPUMAHUX PE3yJIbTATIB.

Y nmepmoMy po3aini  TPOBENEHO KOMIUIEKCHMM aHalli3 CTaHy pPO3B’SI3KY
npoOJeMHUX 3ajad MO0 CTBOPEHHS Ta (DYHKIIOHYBAHHS AMTSIYMX MAWIaHUYUKIB SIK
€KOJIOTIYHO Oe3MeyHux MiIClb ypOOeKOCHUCTEM, BHU3HAYEHI MPIOPUTETHI (HaKTOpH
HEOE3MeKN /I 3aCelICHUX TEPUTOpPiN 3 OOKy 3a0pyaHeHHs JOBKULIA. JloBemeHo, 1o
ICHY€ 4iTKa 3aJIeKHICTh M1 piBHEM eKoOe3MeKr ypOOTEepUTOPiil Ta piBHEM E€KOJOTTYHOI
SIKOCTI CUCTEMH «3€JIeH1 HAaCA KEHHS — TUTSYM MallIaHuuKy». 3a pe3yibTaTaMu aHaji3y
TEOPETUYHOTO MaTepially HAyKOBUX pOOIT OOTPYHTOBAHO €(PEKTUBHICTh BUKOPUCTAHHS
3€JIEHUX HACaJKEHb JIJISl 3MEHIIEHHS PIBHS LIyMOBOTO, MUJIOBOr0, XIMIYHOI'O Ta 1HILIUX
BUJIIB 3a0pyAHEHDb Ui 3a0e3MeueHHs] HAJIEKHOTO PIBHS €KOJIOTIYHOI SIKOCTI TEPUTOPIit

IrpoBUX MaijaH4YuKiB. BCcTaHOBIEHO, 110 MWJIOBE 3a0pyIHEHHS Mae Oe3mocepenaHii
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BIUIMB Ha JAUXAlbHY cHUCTeMy AiTel. HammipHuii piBeHb HIyMOBOTO 3a0pyaHEHHS
MPU3BOJUTH 10 HETAaTUBHUX HACTIIKIB JUIsl TUTUHHU, 1110 TOB’A3aH1 3 TOPYIICHHSIM CHY Ta
MICUXOJIOTIYHOTO CTaHy, PUTMY pOOOTH CEpLEBO-CYyIUHHOI CUCTEMH, (Di310JI0TIYHOTO Ta
KOTHITUBHOTO XapakTepy. Hu3pkuii piBeHb €KOOE3MEUYHOCTI 30H AUTSIYOTO BiIMIOYHHKY
MOB'sI3aHUM 3 BIJCYTHICTIO HAJIEKHOI CHUCTEMH MOHITOPHHTY: HEIOCTATHS KUJIbKICTh
MYHKTIB BiI0OpY MpoO Ta BiJACYTHICTh €AMHOI 1H(QOpMAIiitHOT 0a3u JJIsl €KOJIOTIYHOTO
KOHTpoJt0. Ha mifictaBi oTpuMaHux pe3yibTaTiB aHalli3y CTaHy CUCTEMU 3a0e3MeUeHHSs
€KOJIOTIYHOI SKOCTI AUTAYUX MalJaH4YuKIB c(HOPMyIHOBAHO 3ajadi JOCITIKCHHS Ta
LUISIXH IX PO3B’S3KY.

Y npyroMy po3fiii OnvcaHi Marepialid, METOJIWKHU Ta MPUJIaad, HEOOX1aH1 s
MPOBEICHHS EKCIEPUMEHTANBHUX JOCIIIKEHb Yy BHPIIIEHHI MHUTaHb KOHTPOIIIO
€KOJIOTIYHOI SIKOCTI TOTOYHOTO CTaHy JWTSYMX MAalJIaHuYMKIB: METOJMKAa OIlIHKU
3aMMJIEHOCTI aTMOC(EpPHOTO MOBITPS, METOAM OlOTHAMKALIIT, MPUJIad BUMIPIOBaAHHS
piBHA IIyMOBOro 3a0pyAHeHHS. Y poOOTI BUKOPUCTaHI CTaHAAPTHI METOIHUKHU
BU3HAYCHHS CTaHy 3€JICHUX HACAKEHb, METOJIU €KCIIEPTHUX OI[IHOK JJIsl BCTAHOBJICHHS
Baromux (hakTopiB €KoJoriyHoi HeOe3neku. CTaTucTuyHa 0O0poOKa EKCEPUMEHTAIBHUX
PO3paxyHKOBHX JaHUX 3/1MCHIOBAIACS 3a JIOMOMOTIOO JIIEH30BaHUX MporpaMm Statistica
6.0 Ta Microsoft Office Excel 2016.

VY TperbOoMy pO3auUTI HAaJaH1 pe3yJIbTaTh €KCIEPUMEHTAIIBHUX AOCIHKEHb 1100
€KOJIOT1YHOI cUTYyallii Ha (YHKIIIOHYIOUUX JUTIIMX MaliJaHInKaX:

1) piBeHb 3a0pyAHEHHS aTMOC(HEPHOro TMOBITPS Ha OUIBIIOCTI  IFPOBUX
MaiiJIaHYMKIB 32 BUCHOBKaMHM 3 JIIXCHOIHJMKAIIll BI3HAYEHO K cepeaniit (28,57 %) ta
cunbHM (21,98%) ;

2) OUIBIIMK CTYIiHb TEPEBUINCHHS ITHJIOBOIO 3a0pYAHEHHS Ha JUTSYHX
MalJaHIMKaX BUSABJICHO HA TEPUTOPIi MPUBATHOTO CEKTOPY MOPIBHSIHO 3 MalJaHIMKAMHU,
K1 pO3TaIIOBaHI B MEKax 0araToOKBapTUPHOI 320y 10BH;

3) HaWOUIBIIMK PIBEHb IIYMOBOTO 3a0pyJIHEHHS HA MalJaHYUKy BCTAHOBJICHO B
Mexax OaraToKBapTHPHOI 3a0ynoBu — 86,9 nb (A), y Mexkax MpuBaTHOTO CEKTOPY — 94,2

nb (A);
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4) BuCOKUH piBeHb 0103a0pyaHEeHHS 3adikcoBaHo y 2019 pori B 42 nmpobax micky
— BUABJICHO 45,24 % XUTTE3MaTHUX S€Ib TeNbMIHTIB, Y 2020 porri — 43,75% B 48 mpo0dax,
y 2021 pori B 45 mpobax 11eii moka3HUK cTaHOBUB 44,44%;

5) XIMIYHHH CKJIa]] CTIYHUX JOMIOBUX BOJI BIIPI3ZHAETHCS B 3aJICKHOCTI BiJ MiCIIS
po3TallyBaHHS JUTAYUX MaWJIaHYUKIB: 11 30HM OaraTOKBapTUPHOI 3a0y/10BU
BIJI3HAYEHO BHCOKHUH BMICT HAQTOMPOAYKTIB (3,7 MI/m), sl MPUBATHOTO CEKTOPY —
Bucokuii BMicT ¢ochopy (0,6 wmr/m), mo CBIAYUTH PO BUKOPUCTAHHS (PochaTHUX
00pUB, 5Kl 3 YaCOM BUMHUBAIOTHCS 3 IPYHTY;

6) 3 o0cTexeHux 737 aepeB Ta YarapHHUKIB BU3HAYCHO NIEPEBAKAIOYNMU BHIAMU
3eieHuX HacakeHb Aesculus hippocastanum L. (6,38%) ta Betula pendula Roth. (5,7
%), Bi13HA4YEHO, 1110 54,82 % pOCIHNH BITHOCATHCS A0 KaTEropii «ociaadiieH» 3a CTaHOM
3axBoproBaHHs Juctsd (30,47 %) Ta ypakeHHS 3€JIeHUX Haca)KeHb KOMaxaMH-
mkigaukamu (28,71 %), mexaniuni nomkopkeHHs (20,51 %);

7) Ha JWUTAYUX MaiJTaHYUKaX BHSBJIICHO TPaB’SHUCTI POCIUHH, IHJIOK SKHX
BUKJIMKA€E ajiepriuni peakiii: amOposis (Ambrosia L.), monun 3Buuaiiauii (Artemisia
vulgaris L.), koctpuns (Festuca L.), modoxa 6ima (Chenopodium album L.), a Takox
OTpYHHI pociavHH — OopiiBHUK COCHOBCHKOTO Ta OoymrojioB mismuctuii (Conium
maculatum L.).

ExcnepuMeHTalIbHO JOBEJEHO, 110 3€JIeHI HACAKCHHS Mal0Th BUCOKHM pIBEHb
nuiaediIbTPy0U0i e(PEeKTUBHOCTI — Maca HEPO3UYMHEHUX MHJIOBUX YACTHUHOK, IO
YTPUMYIOTECS JIICTOBOK) MOBEPXHEI0 3€JIE€HMX HacakeHb jgocarana 1,1 mr/cm? a
po3unHenux — 0,4 mr/cm?,

VY derBepToMy po3nii HadaHl pe3yJbTaTH BU3HAYECHHS BaroMux (HakTopiB
€KOJIOTTYHOI O€3MeKU TePUTOPIN IUTAYOT peKpeallii 3a METOIaMHU €KCIEPTHUX OLIHOK:
BIJICTaHb BiJl aBTOJAOPOTH JI0 MalJJaHYMKa, IHTCHCUBHICTh PyXy TPaHCIIOPTY, HASBHICTh
3eJICHMX HAca/PKEeHb Ha TUTAYOMY Mai/laHdMKy, KUIbKICTh Ta €KOJIOTTYHUIN CTaH 3€eJIeHO1
MacH.

3a BHCHOBKaMH OOpPOOKH EKCIEPUMEHTAIbHUX BU3HAYEHb 3alpPOTIOHOBAHO
IHTETPOBAaHMIA 1HJEKC EKOJIOTIYHO1 O€3MeKW JUTAYUX ITPOBUX MaWJaHYHKIB

ypOaHi30BaHUX TEPUTOPIN K MOKA3HUK iX €KOJOT14HOI sIKOCTI. Po3poOka 1HaeKkcy mae
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MIPaKTUYIHE 3HAYEHHS SIK OCHOBA OMEPATUBHOTO KOHTPOJIIO Ta IPUIHSATTS PIIICHHS 1010
OILIIHIOBAHHSI TOTOYHOTO CTAaHY €KOJIOTIYHOI O€3MeKH Ha AUTIYUX MakJIaHdyuKax
3aceJICHUX TePUTOPIH.

Y m’aroMy po3auUll  pO3TISAAIOTHECS OCHOBHI TIOJNOXKEHHS  3alpONOHOBAHOI
KOHIIeNI[li 3a0e3MeueHHs] KOHTPOJI0 PIBHS €KOJIOTIYHOT O€3MEeYHOCTI CTaHy IUTSYUX
MalJaHYMKIB, SKa TPYHTYETHCSA HAa YOTHPHOX CKIAJOBUX: PO3POOJCHUN 1HIIEKC
€KOJIOTIYHOI O€3MeKH; SKICTh OOJallITyBaHHS MalJaHYMKy; €KOJIOTi4Ha OO013HAHICTh
HACEJICHHS, OMEpaTMBHE pearyBaHHS Ha TMOTIPIICHHS €KOJOriyHoi curtyamii. [ms
3MEHILEHHS PiBHS [Ili AHTPONOr€HHUX (DAKTOPIB HA TEPUTOPIIO IUTSIUYMX MaJaHUMKIB
MPOTIOHYETHCS 3aMPOBATUTH KOMILUIEKCHE O3E€JICHEHHS 3 ypaxyBaHHSIM OCOOJIUBOCTEH
MICBKOTO cepenoBuia. EGeKTHBHICTS PO3pOOICHOI CHCTEMH O3EJICHCHHS JTOBEICHA 3a
pe3ynbTaTaMu JBOPIYHUX JOCHIKeHb. CTBOPEHHS POCIMHHHUX 3aXHCHUX CMYT
MIUPUHOI0 7O 1 M € edeKTUBHUM pIIICHHSIM JUIsi YHUKHEHHS BIUIMBY HETaTUBHUX
YUHHUKIB JOBKULIA HAa TEPUTOPIIO MailaH4uKiB. JlOBEI€HO [1€BICTbh BUKOPHUCTAHHS
BHUCOKOPOCIIUX TPaB’STHUCTUX POCIMH Ta JIiaH B SKOCTI aJIbTEPHATUBHOTO O3EJICHEHHS
TEpUTOpIA  MalJaHYMKIB. 3amporoHOBaHa OaraTOpiBHEBA MOJEIb  YIPaBIIHHS
€KOJIOTTYHOIO 0€3MEeKOI0 TUTSUYNX MalJaHuMKIB, SIKa TO3BOJIUTH MMPAKTUYHO 3a0€3MeUnTH
HAJIC)KHUM PIBEHb €KOJIOTTYHOI SKOCTI IUX PEKpeaIiiiHuX TEPUTOPIH.

3a BHCHOBKaMHM II0J0 €(EKTUBHOCTI IUCEPTALINHOTO AOCIIKEHHS BiJ3HAYCH1
TaKi HAyKOB1 pe3yJIbTaTH:

1. Bnepuie o0rpyHTOBaHO KOMIUIEKCHY CUCTEMY 3a0€3ME€UeHHS €KOJIOT1YHOT IKOCTI
TUTAYUX MalJIaHYMKIB, B sIKI BpaxoBaHI YMOBH IOJOJIAaHHS HACIIJIKIB HETaTUBHOTO
BIUTUBY HABKOJIMITHBLOTO CEPEIOBHINA Ha SKICTh 30H peKpeailii 1 30poB’s JITEH, K
HaNOUIBII YYTIMBOI IPYIIU HACEJICHHS.

2. Bmepuie 3anponoHOBAaHO I1HTErpaJIbHUN TOKAa3HUK EKOJIOTIYHO1 Oe3MeKu
TUTSYUX MalJTaHuYMKIB, SKUW JO3BOJISIE OTPUMATH 3arajbHy OIIHKY SKOCTI CTaHy
TEPUTOPIi 3 BIJOOpaKEHHSIM MUTOMOI Bark KOXHOTO (PaKTopy, 10 € OCHOBOIO BUSIBJICHHS
HaWOUIBII BIUIMBOBOTO YHHHUKA HEOC3TEKHU.

3. HaOynmu mnoganpmioro po3BUTKY TEOPETHUHO-MPAKTUYHI  JOCIIIKEHHS

EKpaHyIOUMX (PYHKIIH BUCOKOPOCIHMX 0araTOpi4HUX TPaB’sIHUCTUX KBITKOBUX POCIUH
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1010 3MEHIICHHSI BIUTUBY HeOe3neyHux (PakTopiB Ha peKpealliiiHi TepuTopii B yMOBax
ypOaHi3zoBaHoro cepenoBumia. JloBeneHo eheKTHBHICTh iX BHUKOPUCTAaHHS B YMOBax
IIUTBHOI 3a0yAOBH JUIsl OOJIAIITYBAaHHS EKOJIOTIYHO O€3MeYHUX MICIh OpraHizamii
ITPOBUX TUTSYMX MalaH4MKiB. Bim3HaueHi mepeBaru 3eIeHOTO 3aco0y €KOJOTIdHOTO
3aXMCTY BPA3JIMBUX I'PYI HACEJICHHS B HECTIPUSATIMBUX YMOBAX MPOKUBAHHS 32 PaXyHOK
MIBUIKOCTI POCTY BHCOKOPOCHHX OaraTOpiuHUX TPaB SHUCTUX KBITKOBUX POCIIHH, LIO
CTaHOBUTH 1—1,5 Micslli 3 MOMEHTY MTOCAJIKH.

4. HaOynu po3BUTKY TEOPETHUYHI OCHOBH KOMIUIEKCHOTO MIAXOAY (POpMyBaHHS
€KOJIOTIYHOT'0 3aXUCTY peKpealiiHuX 30H B Mexax ypOaHI30BaHUX TEPUTOPil Ha 0asi
oprasizaiii 3MIIIaHUX JIEPEBUHHUX, YarapHUKOBUX, TPAB SHUCTUX 3aXUCHUX CMYT JIJIs
JIOCSITHEHHSI MAaKCUMYMY €KPaHYyI0uOi Jii 3eJIeHOro 0ap’epy.

5. Y10cKkOHAJIEHO CUCTEMY JOTIIAY 3a MPUOYIMHKOBHUMH TEPUTOPISIMU HUIAXOM
BBEJICHHS ONEPATUBHOIO KOHTPOJIIO €KOJIOITYHOTO CTaHy Ha JAUTAYUX MaiJaHUMKax Ha
OCHOBI1 BU3HAYE€HHS IHTETPAIBHOTO 1HJEKCY €KOOE3MEKH.

3anpoIoHOBaHl y JAHMCEepTaIliiHii poOOTI 3acOo0M EKOJIOTIYHOTO 3aXHCTy 30H
BIJIMOYMHKY B MEXaX IIIJIbHO HACEJIIEHUX MICT BIPOBAIKEHO B MPOEKTH O3ECICHEHHS
nutsuoro maiiganuuka B OCbb «OA3IC-14» ta tepurtopii K3 «XapkiBchka crieliajibHa
mkoa Ne 2y». TeopeTuyHi pe3ynbTaTH AUCEPTALIMHOI pOOOTH BUKOPHCTOBYIOTHCS Yy
HaBuaigbHOMY mnpoueci HTY «XIID» npu miaroToBmi cTyAeHTIB creuianbHocTedl 101
«Exomorisi» Ta 183 «TexHOoOoTi 3aXUCTy HABKOJUITHEOTO CEPEIOBUIIAY.

3amaui AECEPTaLIMHOTO JOCIIKEHHS 3 PO3BUTKY TEOPIi Ta MPAKTUKH 03€JICHEHHS
ypboekocucTeM BiANMOBIIaOTh 11-# 11111 cTamoro po3BUTKY, a caMme 3aBaaHHio 11.7 —

3a0e3MeUeHHsI JOCTYIY A0 0€3MEYHHX 1 BIIKPUTUX 3€JIEHUX 30H TPOMAJICBKUX TEPUTOPIH.

Kntouoei cnosa: exonoriuna Oesrneka, ypOoekocucTeMa, IrpoBi AUTSIYL
MaWJaHYNKW, 3a0pyJHEHHS PpEeKpealiiHuX 30H, BIUIMB BUKHUIIB aBTOTPAHCIIOPTY,
aKyCTMYHE HaBAaHTAXKEHHS, TPOMAJICHKE 370pPOB’s, MPUAOPOXKHI TPYHTH OIlIHKA
€KOJIOTIYHOTO CTaHy YpOaHI30BaHMX TEPHUTOPii, green strategy, 3€J€HI TEXHOJIOTIi,

CTaJIui PO3BUTOK.
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ABSTRACT

Stadnik V.Yu. Development of the concept of environmental safety of children's
playgrounds in urban areas. — Qualifying scientific work on the rights of the manuscript.

Dissertation for the degree of Doctor of Philosophy in specialty pecialty 101
"Ecology” (10 - Natural Sciences) -National Technical University "Kharkiv Polytechnic
Institute", Kharkiv, 2023.

The dissertation was performed at the National Technical University "Kharkiv
Polytechnic Institute", Kharkiv.

The dissertation will be defended at the National Technical University "Kharkiv
Polytechnic Institute”, Kharkiv, 2023.

The object of the study - system of providing environmental safety of children's
playgrounds in urban areas.

The subject of the study are - methods and means for environmental factors impact
reducing on the ecological condition of children's playgrounds in urban areas.

The dissertation study is devoted to solving the scientific and applied problem of
the environmental factors negative impact preventing on the ecological safety of
children’s playgrounds in urban areas.

The introduction substantiates the research topic choice and the dissertation work
relevance, formulates the aims and tasks, defines the object, subject and research
methods, shows the dissertation research connection with the scientific and practical work
of the department, defines the scientific novelty and formulates the obtained results
practical significance.

In the first chapter, a comprehensive situation analysis of solving problems related
to the creation and functioning of playgrounds as urban ecosystems ecologically safe
places was carried out, the priority hazard factors for urban areas from environmental
pollution were determined. It has been proven that there is a clear relationship between
the urban areas eco-safety level and ecological quality level of the "green spaces -
playground" system. Based on the theoretical material analysis results, the green spaces

use effectiveness to reduce the noise level, dust, chemical and other pollution types to
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ensure the appropriate level for playgrounds environment quality is substantiated. It has
been established that dust pollution has a direct effect on children’s respiratory system.
An excessive noise level pollution leads to negative consequences for the child, which
are associated with a sleep disoder and psychological state, the cardiovascular system
rhythm, physiological and cognitive nature. The environmental safety low level of
children’s recreation areas is associated with proper monitoring system lack: insufficient
number of sampling points and lack of a single information base for environmental
control. Received results about environmental quality monitoring for children's
playgrounds allowed to formulated research tasks and ways of their solving.

The second chapter describes the materials, methods and devices necessary for
conducting experimental studies in solving the environmental quality control issues of
children's playgrounds current state: the method of assessing the atmospheric air
dustiness, bioindication methods; instruments for measuring the noise pollution level. The
work uses standard methods of determining the green areas condition, expert evaluations
methods to establish important factors of environmental danger. Statistical processing of
experimental calculation data was carried out using licensed programs Statistica 6.0 and
Microsoft Office Excel 2016.

The third chapter presents the experimental research results on the environmental
situation at functioning playgrounds:

1) the level of atmospheric air pollution in most playgrounds according to the
lichenoindication method was noted as average (28.57%) and strong (21.98%);

2) a greater degree of excess dust pollution on children's playgrounds was found on
the private sector territory compared to playgrounds located within multi-apartment
buildings;

3) the highest noise pollution level on the playgrounds was found within the multi-
apartment building — 86.9 dB (A), within the private sector — 94.2 dB (A);

4) a high level of biocontamination was recorded in 2019 in 42 sand samples -
45.24% of viable helminth eggs were found, in 2020 - 43.75% in 48 samples, in 2021 in
45 samples this indicator was 44.44%;
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5) the chemical composition of rainwater wastewater differs depending on the
location of children's playgrounds: a petroleum products high content (3.7 mg/l) was
noted for the area of multi-apartment development, and phosphorus (0.6 mg/l) high
content for the private sector, which indicates the phosphate fertilizers use, which are
washed out of the soil over time;

6) among examined 737 trees and shrubs, Aesculus hippocastanum L. (6.38%) and
Betula pendula Roth were identified as the dominant species of greenery (5.7%), it was
noted that 54.82% of plants belong to the "weakened" category due to leaf disease
(30.47%) and damage to greenery plantations by insect pests (28.71%), mechanical
damage (20, 51%);

7) herbaceous plants whose pollen causes allergic reactions were found on
children's playgrounds: ambrosia (Ambrosia L.), common wormwood (Artemisia
vulgaris L.), fireweed (Festuca L.), white quinoa (Chenopodium album L.), as well as
poisonous plants — Sosnovsky's borage and spotted hemlock (Conium maculatum L.).

It has been experimentally proven that greenery have a high level of dust filtering
efficiency - the undissolved dust particles mass retained by the greenery leaf surface
reached 1.1 mg/cm?, and dissolved - 0.4 mg/cm?.

The fourth chapter presents important factors determination of children's recreation
areas environmental safety using expert evaluation methods: distance from the highway
to the playground, traffic intensity, greenery presence on the playground, quantity and
ecological condition of green mass.

According to experimental determinations, an environmental safety integrated
index for children's playgrounds in urbanized areas is proposed as an indicator of their
ecological quality. The index development is of practical importance as a basis for
operational control and decision-making regarding the current state assessment of
environmental safety at children's playgrounds in urban areas.

The fifth chapter examines the main positions of proposed concept for the
children's playgrounds environmental safety level ensuring control, which is based on
four components: proposed environmental safety index; site arrangement quality;

citizenship’s environmental awareness, prompt response to environmental situation
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declining. To reduce the anthropogenic factors level impact on the territory of children's
playgrounds, it is proposed to introduce complex greening taking into account the urban
environment characteristics. The developed landscaping system effectiveness has been
proven by two-year studies results. The creation plant protection strips (width up to 1 m)
Is an effective solution to avoid the negative environmental factors impact on the
children’s playgrounds. Using tall herbaceous plants and lianas effectiveness as an
alternative greening of the playgrounds has been proven. A multi-level model for
managing the of children's playgrounds environmental safety is proposed, which will
practically ensure the environmental quality appropriate level of these recreational areas.

According to the conclusions regarding the effectiveness of the dissertation
research, the following scientific results were noted:

1. For the first time, a comprehensive system for ensuring the children's
playgrounds environmental quality has been substantiated, which takes into account the
conditions for overcoming the environment negative effects on the recreation areas
quality and children health, as the most sensitive population group.

2. For the first time, the environmental safety integral indicator for children's
playgrounds has been proposed, which allows to obtain a general assessment of the
territory quality state with an each factor specific weight reflection, which is the basis for
identifying the most influential danger factor.

3. Shielding functions theoretical and practical studies of tall perennial herbaceous
flowering plants with regard to reducing the dangerous factors impact on recreational
areas in the conditions of an urbanized environment have gained further development.
Their use effectiveness in densely built-up conditions for arranging environmental safe
children’s playgrounds has been proven. The greenery advantages for environmental
protection of vulnerable population groups in adverse living conditions due to the tall
perennial herbaceous flowering plants growth speed, which is 1-1.5 months from the
planting moment, are noted.

4. The theoretical bases of comprehensive approach to the environmental

protection formation of recreational areas within urbanized territories based on the mixed
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wooden, shrub, grassy protective strips to achieve the greenery maximum screening
effect have been developed.

5. The care system for adjacent territories has been improved by introducing
operational monitoring of the condition at children's playgrounds based on the eco-safety
integral index determination.

The means recreation areas environmental protection within densely populated
cities proposed in the dissertation work were implemented in children's playground
landscaping projects at the "OASIS-14" condominium and the territory of the KZ
"Kharkiv Special School No. 2". The theoretical results of the dissertation work are used
in the educational process at NTU "KhPI" for students of specialties 101 "Ecology" and

183 "Environmental Protection Technologies".

The tasks of the dissertation work on the theory and practice of landscaping
urboecosystems development correspond to the 11th sustainable development goal target

11.7 - provide access to safe and inclusive green and public spaces

Key words: environmental safety, urban ecosystem, children's playgrounds,
pollution of recreational areas, impact of motor vehicle emissions, acoustic load, public
health, road-side soils, urban areas ecological state assessment, green strategy, green

technologies, sustainable development.
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