
forosi pa:osoi cneuiarisosaHoi s.{eHoi
paau PhD 13195
9opHolropclrcoro uaqiouaalHoro
yHinepcurery ir'aeui llerpa Morr.uu,

Iepaclrnrvyx
clJrbcLKofocnoAapcbKr4x HayK, IoueHra, AoueHTa raQe4pu

prrpoAooxopoHHr4x rexsoloriii .{epNaeHono yninepcurery <)I{urorralrpcrxa
nolirexsixa> Ha 4ucepraqifiuy po6ory lpurop'ena
Bo,roqu l,r lr poeuva Ha TeMy: <<E rco,roro-pagia qifi Hu ii
arruocQepuoro nonirpn arlonreparliii>> ua :go6yr-rr cryneHr AoKropa $i,roco$ii
y rariy:i suaHr I0 <llpnpo4nuui Hayxu> :a cneuianrnicrro <EKororiq).

Axmyoauticmb meMu ducepma4ifinoi po6omu

aHTponofeHHoro HaBaHTaxeHHr Ha aTMoCQepHe
o6yuoelena 3pocraHH.sM
nonirpr yp6auieoaauux

repuropift, nocr4JreHHrM BnnrrBy rexnofeHHr4x Qar<ropin Ha craH 4onxirlr ra

Arryarruicrr reMr4 lr{ceprarlifiHoi po6oru

neo6xiguicrro sa6egneqeHirq eKo,rori-{Hoi 6esneKra HacereHnq B yMoBax cyqacHux
erorori.{Hfix szK,'lurcis. Aruoc$epne nonirpr arnouepauifi e oAHr4M is Hafi6i,'rru
ypa3Jrr,rBr.lx KoMnoHeHTlB HaBKoJrLr rrrHbofo np!rpoaHofo ceperoBt4ula, ocri,ttxu
3a3Hae nocrifiHoro BnnHBy npoMlicJroBlzx nilnpucvcrs. rpancnoprHoi
iHQpacrpyxrypu, eHeprerr4qHux o6'exris ra iHrunx Axepe,'r 3a6py.4HeHHq.
O4uouacuo aruocSepHe ceperoBrrue Br,rcrynae ocHoBHr{M rxJrrxoM nepeHeceHut
Ta po3noBcroANeHHl palioHyrorigin, rqo o6yrr,ronnroe Heo6xi4uicrb KoMrrJreKcHoro
4oc,rilNeHna ftoro exoloriqHofo ra pa4iarliiiHoro crany.

Oco6.nraeoi amya,rruocri npo6lenra na6yeae Anr yKpaiHr4, 3HarlHa qacrr4Ha
replrropii qxol sa:Hara rpuBanofo BnJrrrBy Hac,rilr<is anapii Ha t{opHo6ulscrr<ifi
arouHifi eneKTpocraHuii. HeseaNaroqri Ha 3Hr.rxeunx pinuia pagioaxrlrnnoro
ra6pyAHeuHr ynpoaoBx ocrasHix aecqru,'rirs. npouecu Bropr4HHoro niaiovy
palionyxri4in y nosirpr euacriaox npupoAHr,rx ra aHTporiorenuux ulruHuris,
ricoeux noxex, 6yAiee:rsHoi gia,rruocri, TpaHcnoprnr{x nororie, srrain r,rirnrary ra
BoeHHr4x gift :alzurarorlc.r noreHqifinuu lNepeloM exorori'{Hrzx pusuris 4na
HacereHH.r i HaexorutuHbofo cepenoBl4rua.

Y :e'x:xy : qur,r oco6lr.iBofo 3HaLreHr,rr Ha6ynae
exororo-pagiauifiHoro uouiropuury arnoc$epnoro
sa6e:neuynarr4 cBo€qacHe BHrBreHHq HefartlBHlrx reH4eHqii ra SoptraynaHna
HayKoBo o6rpynronaHux ynpaeliHctro.rx piueut.

BaNr[eicrr npoBeAeHoro 4oc,ri4Neunr raxoN
reHgenqixl,rr.i p03BlrrKy eroloriqHoro uoHiropxury, rxi
NaeroAie pa4iaqifiuoro KoHrpoJrro, reoiHSoprrlauifir'rux rexuororifi, rraarerr,raruvnoro

KocrqHrH Ha
uroHiropuur

BAOCKOHaJTeHH' CV CTeM
noairpx, 3AarHux

.qoKropy nelarori.tHr-rx uayr, npoQecopy
Mirprcoeii Oneni lleroinui

BIAfYK
"lLoanru,ru O,rerccaHgpinHu,

Br43HaqaeTBC.s CyqacHIZMu
nepea6auarcrr i Hterpaui r.o

KAHAHAAT 
ero,rorii Ta

MO.4erloBaHHr, rIt4QpoBr.ix c14cTeM cnocTepexeHHr Ta npofHo3yBaHHr cTaHy



,4OBKIJrJrr. SacrocyBaHHx KoMnJIeKCHOfO ni.{XOAy rO ouiHroBaHHfl eKoJ'rorir{Hol.o ra
paAiauifiHoro craHy arMocQepHofo noBiTpr arJroMeparlifi .qo3Borre niAsrau{tarIu
,4osxirrq. 3acrocyeauHx

AOCTOBlpHlcrb orpr.rMaHrrx pe:ylrrarin, po3rxr4pHTH NrONrueocri npofHo3yBaHH'pa:llrin ra :a6egneqnrz HayKoBe nilrpyHT' grr BrocKoHaJ.reHHr clrcreM
ero,roriqsoi 6esnerz.

Arryarrnicrr 4ucepraqiiinoi po6oru nocurloerbcq xeo6xiluicrro
Br.rKoHaHHr Vrcpainorc lriNuapognux go6oe,q:aHs y c$epi oxopoHr,r 4oexirux,ga6egneqeunq paaiauifinoi 6esneKr4 HaceJreHHr, pea.,ri:aqii nor'roxeHr oprycsxoi
xoueenqii, vro4u npo acoqiauiro uix vxpainoro ra eeponeficrn"no coo.or, u
raKox rocqfHeunx IJineii cra!.rofo po3Br4rKy, HacaMnepeA qi,reii, non'r:auux is
sa6e:ne-{eHHqlr :4opoe'l HaceJreHHr, SopuynaHnrna 6egneqnoro cepeaoBr.irua
[poxuBaHHr ra po3Br.trKoM crifircux lricr i rpovag.

Tanzv qznov, auceprauifiua po6ora, npucBrqeHa ercoloro_pa4iaqifiHouy
lroHiroprzHry arvoc$epHoro noeirpr auovepaqii, e cBoeqacHoro, HayKoBO Ta
npaKTurrHo 3Haqyqolo, a ri pery,rsrarH MarcTb BaxJrr.{Be 3HaqeHHr AJ'rr po3tsxrKy
TeoperriqHux 3acar, eKo:rori.rHoro vouiropr.rury, yAocKoHaneHH"- ar"r",
pagiaqiftuoro KoHrpon*o ra nigezqeHur pinHr eroloriqnoi 6e:lexu
yp6aui:oaaur.rx repuropi il.

3ctagox ducepmtqii s HoyKosuntu npo?pturto,rtu, t Jruttu"rru, meuo,rtu
.{uceprauiiiua po6ora Br4KoHaHa ni4noei4Ho 4o npiopureruax uanpruin

gepNasnoi noliruru vxpaiuu y c$epi exoloriqnoi ra pagiaqiiinoi 6e:neru,
oxopoHr4 arr,rocQepHoro norirpr, po3Bt4 rr{y cr,rcreM Naoniropuury goarirlx ra
sa6e:neqeHHq craJ'rofo po3Brzrr(y repuropift. po6ora eirnoeiAae roroxeHHqM
<ocHosHr.{x :acag (crparerii) aepNanuoi exonori.rHoi norirnxu yr<painra Ha nepio.q
ao 2030 poxy), 3arBep.qx(eHlix 3axoHov VxpaiHra sia eil 28 lrcroro 2019 porcy J\!
2697 -YII; B paMKax pea.,ri:auii HanpqMy <eaporeftcrrufi nroHiropu". .rurry
aruocsepuoro nonirpx B HacereHr4x nyHKTax B3AOBX asrOr406inlu[x Aopir
Muxoraiscrxoi o6racri (Smart EcoMykolaivRegion)), 3arBep,4xeHoro y crparerii
po3Brrrr(y Mr.rxoraiscsxoi o6,racri ua 2021-2027 poxr. {oc,rigxeHH, Br4KoHaHo B
Mexax uayxono-gocri4Hax po6ir ra HayxoBrzx nanpanie ycraHoBr4, Ae
:lificHrcna.,racq nirroroerca :4o6yaaua - HayKoBo-Aoc,riauoi po6oru ra$e4pu
er<o,rorii <PaAiaqiiiHo-erororiqHa ra elexrpouarHirHa 6egnera HacereHlrx
nyu rcri n> (peecrp. 0 1 2 4U 0 029 1 0) (2022-2027 pp.).

Cmynina eucHoexie iodrpynmoetuocmi HoyKortLy noflolrce bj
ctlt o puyn oo e a u ux y d ucep ma qiipexouenda qi ii,

Hayxoei
4ltcepraqiiiuifi

ro,qoxeHHs, Br.tcHoBKtr ra perol,renlaqii, c$opnay:rtoeari y
po6ori, e AocrarHbo o6rpyuronauulll, loriuno nocli.qouuzuu ra

6a:yrorrcx Ha KoMnJreKcHoMy 3acrocyBauui cyvacHzx reoperr4qHrzx iueroruqsnx
ni.qxogin .qo erzpilreuus nocraBJreHr,rx HayxoBzx 3aB.qaHb. Bacorufi crynius
o6rpyuronaHocri orprvaHux pe:y.nrrarie :a6euevyerrcq qirxliM Br43HaqeHHqM
Meru ra 3aBAaHb 4ocligxeHHl, KopeKTHnM nu6opoira o6,erra i npe4uera
A0cni4xeunr, Br4KOpr.rcraHHqM 3HaqHOro MacuBy saxirHr4x raHvx, a raKox
3acrocyBaHHrM CyqacHr4x veroris eKo.,rofi.{uoro anani:y, Naouiropunry,



crarr4crr4rlHoi o6po6rra iHSopuauii, MareMaruqHofo MoAeJItoBaHHt ra
npoFHo3yBaHHt.

Aeropou npoBeAeHo rpyHronnufi auaris eirqu3HtHttx i :apy6rxnr.rx
HayKoBr..rx nxepen. HopMarh BHo-n pauosoi 6as\ ra cyqacHHX niIXOAiS AO

opiaHi:auii exoloro-pa^iauifisoro voniropunry aruocSepuoro noeirpx, ruo

AO3BOtrr{Jlo coopMyBaTr4 Ha^rrexHe TeopeTr4Ko-MeToIoJIof lrIHe IIlArpyHTt

AOCriAXeHnq ra 3a6e3neqnrr4 HaJ'1exHr'tfi pineHs apnyureuroeauocri BHCyHyTnX

HayKoBl4 x t|oroxeHb.
.{ocronipuicrb oTpHMaHr4x pe3yJrbrarlB llArBepAxyerbct BLIKopxcraHHtM

penpe3eHTargnuoi iu$opltaUifinoi 6asu IocIiANenHq, 3aIyqeHHsM 6araropiuuux
AaHr{x cflocrepexeHb 3a craHoM aruoc$epuoro noeirpx ra paAiauifinoro
o6cranogKolo, 3acTocyBaHHrM anpo6oearur x MeTOAI4K nV rr.lipronaHrx fi.

oqiHrosauHrl, a raKox nopieurHHrv orpuMaHHX perynsrarin i: pe:yllrarautl
iuu-gtx uayronux locli.qNeur. Burcopqcrani verolu Aoc,riANesss eiAnoeiAalorl
rlocTaBJleHr..lM 3aB,[aHHqM ra :a6e:nevyrcrr sa,rexsl.til pieens rovnocri fi Hayr<osoi

gocrosipuocri orpuvaHux perylsrarie.
crf oprrlyntonaui e lucepraqii gucnogxu e loriqHurul nilcyvtcolra npoBe,ueHI4x

.uoc,linNeHs, 6ernocepeauso Bun,rHBarcrs ir orpnvaHl.tx perynsraris ra noBHoto

r,,ripolo ni4o6paNarorr, sNaicr er4KonaHoi po6orn. BoHu xapaxTepu3yloTbcq
HayKoBoro HoBt43HOlO, npaKTfirrHolo cnpluonauicrrc ra AocrarHirra pinnem

apfyMeHroBaHocri. 3anponouonaui pexoueHAaUii Malor[, ItpI,lKJIagulri xaparrep, e

HayKoBo o6fpyuroaaulrMr4 Ta MoxyTs 6ytu BrzKOpI4CTaHi AJI' BAOCKOH€UIeHH'

chcreMH eKonoro-paliauifiHoro nroHiropnnry arvocQepuoro nosi-rpx
afJloMepaqift, niAeriqeHHq eserrusuocri exolori-{Hol'o KoHrponFo "ra

sa6egne.reHHq paaiauifinoi 6e:nexl'r HaceJIeHHt.
v rliroNay crynius o6rpyHroaauocri uayroeux noJloxeHb, ellcHOeris i

peroueu.4auifi, HaBeAeHr.tx y .wrceprauiftHifi po6ori, cniA ouiHI4rI4 .nr ezcoKufi, glo

tBiaqur" flpo Hairex'rlfi Hayxoeo-lre ro'u'l*uit pineus nuxouanoro Aocri.qNeHnq
ra aocroeipHicrb orpl.lMaH Hx pery,rsraria.

flocmoeipuicmb mo HoyKo6o HoBu3Ha odep)tcottux psynbmamrc
,,{ocroeipHicrb oAepxaHl'Ix pery,'rsrarin Ai4ceprauifiHoi po6oru

:a6e:neuyerrcr KoMrt1reKcHr.rM Br4KOpr.l CTaHHflM Cyr{acHllx MeToAlB HayKOBI4X

AocnilxeHb, qKi eiAnosilarcrb nocTaBJrenifi ueri ra 3aBAaHHtM po6oru. AeTopotr,t

BHKoplrcraHo :naqnufi o6cqr eHxi,uuoi iH$opuauii, qo erlrc.rae pe3ylbrarl{
incrpyueuranruux narr.tiptonaul, 4aui clrcreM exorori'IHoro ra pa4iaqifiHoro
*onirop"rr.y, rr,rarepia,ru AepxaB'rrx cnocrepexeHr,, HopMarlrBHo-r,aeroAuqni

IOKyMeHTr4, a TaKOX pe3ynbTaTi'r BJracHr4x lOCli.qNesl. o6po6ra ra analir
oTpuMaHi.rx,uaHrjx catficulosa]Izcq ig 3acTocyBaHHqM CyqacHl4x veroAie
cTaTr.tcTlrqHof o aHali:y, N,raTeMaTHrJHOrO MOneJiroBaHHr Ta npofHo3yBaHHq, I11O

:a6e:nequro ua,reNutlfi pieens aocroeipHocri orpuvauux peryluraris'
B iporigHicrr cOopMyn boBaHilx sHcuogKie nirraep.4xyerr,cl y3roAXeHlcrlo
TeOpeTI4rIHr4X IIOIOXeHr ie peSynrraraMl4 eKCnepI4MeHTaJILHI4X I aHa-[1TEr{HIZX

AocnilxeHb, a raKox anpo6auierc ocHoBHr4x pe:y,rrraris po6orrj Ha HayKOBI4x

rcon$epenuirx ra ix onpultoAHeHHqM y Qaxonrax HayKoBI'IX BIuaHHtx'



Hayroea HoBn3Ha 4ucepraqiiinoi po6ortl roJltrae y eupiurenui axTyarbHoro
HayKoBofo 3aB.4aHHq ulo,4o BAocKoHa-lIeHHt Teoperl4Ko-MeToAI,ITIHI4X 3ACaI
exororo-pa.4iauiiinoro vouiropznry arvocSepnoro nonirpr arnoueparlifi e
yMoBax KoMnJreKcHoro rexHoreHHoro HaBaHTaxeunq. V po6ori orpl4MaHo HoBl
Hayxoai pe3yrbraru, xr<i po:lrzprorort cyuacHi yrBreHHq npo 3aKoHoMlpHocTl

craHy arMocrfepHoro noairprSoplryaaunx exo:roriqHoro ra pa.4iaqifiuoro
yp6auiroaaHrax repr.rropiil, yaocKoHanrcrcrs nitxonu Ao ouittrcsaFIHr pinur
paaiaqifinoi He6esneKfi ra erororiqnux plz314KiB AJII HaceJIeHHt.

Hayr<oey uinHicrr craHoBrqrb 3anponoHoBaHi aeroporra MeroAu'Iui ni.qxoAll
4o inrerponauoro ouiHroeaHHt eKororo-pagiauiiinoro craHy aruoc$epuoro
nonirpr, yAocKoHaneHHt clrcreMn ltoHiroprzuronux crocrepexeHb ra
iHQopuauiiHo-asa,rirzqnoro sa6egneqeHnx npoqecin npllfiumrr ynpaa:riucri<ux
pirueur y c$epi exoriori.{Hoi 6e:nern. Orpzvaui pe3yJTr'TarII norrur6ruororr
nayrconi 3aaaru QyuxuioHyeaHru cllcreM
crBoprororb nepe.qyMoBH nne niae uteHHq
arnoc$epHoro nonirpr i sa6esneqenHq
arJroMepaulH.

Taxnnr quuov, .4ocronipHicrr pe:y.nrraris locri.qNeHHfl He BHKJIT'IKae

cyuiriein, a o.4epNaHi nayroni pe3ynbrarrl xapaKTeplr3ylorbcs HarexHi4rra pinuev
HoBH3H lz. reoperu u Hoi rHauyurocri ra npaKrl'r Lr Hoi ui u Hocri.

Ilpaxmuaue MqeHHn psynrmomia docnidtcaum
llpaxruuHe 3Ha.reHHr pery,rsrari n al4cepraui fi Horo AocliANesH-s nortrae y

rtlox,qtaeocri ix e rop craHHr a,'t q BAocKoHa,rleHHt cHcreMh eroloro-pa.qiauifiuoro
rr,rouiropnrry arMoc$epHofo nonirpx arnor,reparlifi, niAelaueHHx e$exrunuocri
eKorori.rHoro KoHTpoJIlo ra sa6egneqeHnr paliaqifiHoi 6esneKu HacereHH.s.
3anponouosaui aaropov HayKoBo-Meroarz qui nirxoau. vo4e,ri ra percoptes.4auii
Moxyr[, 6yru nuxopucraHi opraHaMz AepxaBHoi Blraru, r,ticueeoro
caMoBprryBaHHr. ycraHoBavr exo,toliqHoro uoHiropuury, cneuia,ri30BaHuMH
opraHi:a{iauu y c$epi pa.uiauifiHoI-o KoHrpoJI}o ra npupoAooxopouHoi AiqrtHocri
glx npufinmra o6rpyH'roeaHl4x ynpaBniHcrrnx piueHb uro.4o oqiHroeauHr ra
r,rinir'aisaqii exororiqHl.tx ptzsnrie.

llparcrauny uisuicrs craHoBr.{Tb po:po6neHi vetoalt.lHi niAxo,uu,uo
KoMnreKcHoro orriHloBaHHs er<oloro-pa4iarriisoro crauy arMocQepHofo rtoBiTpt,
xri :a6e:neuyrorr ni.unuueHnt oneparr4Bnocri sttqslesnq He6egne'{Hux aviu y
gonri,ui, yrocKoHa[eHHt npoueAyp voniropuuroeux cnocrepexeHb ra
nirsr4ureHHr aocroBipHocri npornosynaHHt MoxJrl4BHx exorori'tFII.tx HacriAris
BnJrHBv rexHoFeHHHX i nprapo.qH x,tttHH rie.

Baxrzeur4 [paKTurrHr.rM pe3ynbraroM po6oru e NroNrueicrr 3acrocyBaHHq
orpHMaHHX HayKoBr4x po:po6ox niA qac poapo6leuux perionalrHnx i Micqesnx
npofpaM oxopoHr'1 aruoc$epHoro nonirpx, nirrorosxu :axoAia is sa6egneqenHq
eKorori.'Iuoi ra pariauiiiHoi 6esneKr.r yp6aHi:onanrax repuropifi, npoBe,qeHHt
enoloriqsoi ouiuxu crany rosr<innt ra ynpaBniHxs eKorori.{HLIMI{ pI43I,IKaMIi.
3anponouonaui pexomenaauii cnputrlrMyrb niAelzrqeuurc e$exrunuocri
npr4porooxoposnoi .qi.xlssocri, ruuNeHHlo HerarlrBHoro BnJ'II4By :a6py4neuHr

eKoroflqHoro MoHlTopr.rHfy Ta
e$exrueHocri roHrpo,r ro r rocri

paaiauiiinoi 6erneru HaceJIeHHt



aTMOcOepHOro rIOBiTp{ Ha 3.UopoB't HaceIeHHt Ta BA9cKOHa,'ISHH}O cI4cTeMI'I

eKororiq Hoi 6ernexi't arroMepaui fi .

Oaepxani pe3ynbrarl4 raKox Moxyrb 6yru BrrKopncraHi y HayKoBo-

AOC,'ri.{Hifi Ais.nsuocri nnr noaa!'rbtxofo po3BHTKy TeopeTr4rrHHx i MeroAu.{H}tx
3aca.4 eKonoFo-paniauifiHofo rrroHiropuHfy. a raKox y ocBiTHboMy npoueci
3aKJra,[iB B].IIIIOi OCeirU I]iA qac Br4K,'ta.[aHHr lr4cUt{nniH eKoflofirrHoro,
npr{poAooxopoHHof o ra palioeroloriquoro cnpqMyBaHHt.

llpaxruvHe 3HaqeHHt
BnpoBa.{xeHHt y AltJrbHlcTb A

KOJIOfIqHOI-O CllptMyBaHH'l
po6orrz niarBep.4xyerbct HatBHicrlo arris

]enapraueury eHeprerfiKl.'t. eHepro:6epexeHHt ra
3anpoBaAxeHHq iHlroeauiiHr'tx rexHo:roriii ra y Airlluicrs Bi4gi,'Iy
ero,\ori.rHoi noriruxu ynpanriuHr craroro po3BI4rKy vicra A}KKf

BnpoBa.uxeHHt
Murcoraiscmoi

uicrroi pal.]/^, a TaKox y HayKoBy po6ory qopuorr.lopclrof o HaIIloHaIbHoro
ynieepcurery irraexi llerpa Morultl.

Iloertomu euxnady pesyntmsmie ducepma4ii e onydnixoeauux npaqnx
Pery,rrraru .qhcepraui fi Horo AoclinNesHt .uocrarHbo nosHo sl'lcsirreHi e

ony6,rironauux HayKoBrrx npauqx aBropa ra npofiurnu HaJIexHy anpo6auirc y
HayKoBoMy cepegonnrqi. ocnoeHi noJroxeHHr, uayr<oei pe3yJrbTaTli, BUCHoBKH Ta

npaxruvui peroueHgauii tzceprauii aiao6paNeHi y Qaxonux HayKoBIlx
ny6:rircauirx, ony6,rixoeaHux y ei'rurauruux 'ra nixuapoAHltx BI4AaHHqx, a raKox
npencrasleu i Ha Hay KoBo-npaKrhtlH14 x r<oH$epeH ui I x piruoro pi eur'

Marepia,rlr ,4ucepraqifiuoi po6oru npegcraaleHi n 24 ny6fit<auisx: 2 crar ri
y HayKoBr.{x xypHaJlax, npoin.4erconaur'ix y 6asi ,qanux Scopus' 7 crarefi y
HayKoBr.rx xypHaJTax : nepeliry HayKoBrrx Saxonux BHAaHb Vrpaiun r<areropii E,
1 crarrq y iuurrzx xypHaJlax, I poa4in y xo,lexruenifi uoHorpa$ii, a raroN y 13

uarepi a,'rax sceyxpaincr,rcux ra v i xH aporHt{x Hay KoB}rx roH$epenuifi .

Ananis HaBe,[eHofo y Al4ceprauii nepe:rir<y ny6nircauifi csiAqzrr, uro
onpuruoAneui npaqi oxon,rrcr,ors yci ocHoeni erarrl4 Ta HanptMI'I npoBeAeHoro

rocni,uxeHuq, ei4o6paxarort reopernuui 3acaAl4 po6orIa, ueroluvHi ni.uxoAIa Ao
supiureuHr nocTaBIeHI4x 3aBAaH6, pe3yJlF,TaTI4 eKcflep14MeHTaJIlHux iana;riruquux
.[ocJrlAxeHE,, a TaKox npaxruvui acneKTi.r BnpoBaAxeHHq oTpr4MaHux pesy6,'rarin.
3uicr Hayr<oeqx npaUb si.Uoeilae revaruui Al4cepralliiHoro locliANensq ra
sa6eaneuye .uocrarHe sltceiueHHq fioro ocnosHux HayKoBHx noJIoxeHb'

Oqiuxa s.uicmy ducepmaqii, 'fi saeepueuocmi ma eidnoeidnocmi
B C mO H O Bne H lLrt 6 rLrro ?(w

3uicr 4ucepraqiilnoi po6orz nogHic'rlo ei.qnoeiAae o6pauifi revi ra
3arB,reHr.rM uirqN,I aocriaxeHHt. Y po6ori nocriaosuo BI4KJIaAeHo 'reoperiauui

3acaAr4, o6fpyuroeauo uerololoriro, HaBe,[eHo pe3yJIbTaTI4 eKcIIepltMeHTaJIbHI4x
ra aHaliruqnux AocliAxeur, 11Io Ao3Bo.]Ite BBaXaTIz ii Ui,ricsul.t Ta 3aBepIiIeHI4M

HayKoB14M .[OCJIiAXeH HtM.
!,rzceptauifiue aocri.qNeHuq cKrana€Tbct 3 BCTyny, n'rtn porainie,

encHonxin, nepeniry AxepeJI IIocHJIaHHfl i .qogarKie, BI4KJIa,[eHe na 193 cropinxax.
Crpyr<rypa auceprauii e rori'lHolo ra nocrirosHoro, IJro ceilvurr, npo

KOMnJTeKCHe po3Kpt4TTt gaqsreuoi uayxonoi npo6leuu.



Y neplrorr,ry po:aini <Exo,qori'{Hufi rraoHiropuHr arMocQepHoro noBlrpt
ar:rorepauii: cyuacui BrrKlrr4Kr4 ra pea,'ri:auia n vrcpaiui ra rpainax cniry> anroporra

por.n"nyro ,aopernuni 3aca,[I4 eKoJloriqnoro voniropunry aruoctfepHoro nonirpr
arnouepaqifi, npoauani:onano erorori.rxy c'riftricrr auorraepauii y roHrercri
craroro po3BHTKy. oxapaK repr3oBaHo cyqacHflfi craH arvoc$epuoro nosirpx
ruricwux i npupoaHrax repraropifi, IocliANeso pols vouiropuHry y :a6esneueuHi

eronoriquoi 6e:nexu auovepaqiii, y3afanbHeHo Hayroni nilxo4rz Ao oIlinrosaHHg

BnrrlrBy aBrorpaHcnopry ua lricTl, aruocoepnoro nonirpx ra o6rpyHronano
Heo6xiAnicru yAocKoHaJIeHHq cI.lcreM exoloriqHofo fi pa1iaUifinoro ltoniropuury'

v lpyrovy porlini <Xaparrepucruxa o6'cxry troc,riaNeuug ra rvtarepia,'rra i

xapaKTepI4crlri<y o6'erra AocrlAxeHH.fl'Meroai4Ka AocriAxenriq> HaBeAeHo xapaKTep14craKy oo.€KTa Aoc'llA)KcHHlr'
po3rntHyro ocuosHi no,,troraHTl4 aruoc$epHoro noeirpr ra oco6rlreocri ix
raoniropraury, ofirjcaHo iHsopvauifiuy 6a:y, lrero4u.{ui nilxoAla Io [poBeAeHHq

eroloriqsoro ra paliauiirioro rrloHiroplrufy, a raKox cTarLIcTI4qHl, aHaJIlTrlr{Hl

nporHo:ni MeroAll, nuropucraui Int o6poOKI4 pe3yJIbrarlB AocJllAxeH!"
y rpeTboMy po3Airi npeAcraBJreHo pe3yntrarr.l AocniaxeHl' craHy

aruocsep"oro nonirp;r arnovepaqifi niA snrrzeoNa crauionapsNx i nepecynuux

a*.p.n 3a6pyAHeHHq. flpoaegeno ouiHrosaHlig o6ctfiB slaKlr.4in xiMi-{uux
noJlrcraHrie npoMt{cJIOBt4MH ni.UnpuevcrBaMn Ta aBToTpaHcnopToM, BIl3HarIeHO

oco6rrasocri 6op*y"unn" :a6pyAHeHnr arMocsepHofo noeirpr, Aoc,'IiANeHo

nraHavixy ocHoBHHX noraruHrcis rrocri nosirpr. n poaHaJ'li30BaHo pisHi

exororiquoro HaBaHTaxeHHq ra reHAeHqii ix sl\aiHz'

v uerneprorr,ry po3Airi AocniAxeHo palioero,roriustzfi craH arvoc$epuoro
noeirpr urno*apuuiil B yMoBaX niAe,Uleuux TeXH.TeHHHX Ta BoeHHHX prarrarie.

Anroporvr npoBeAeHo aHa,rig pe:ylsrarie 6araropivnoro pa4iaqiftHoro
noHiropraHry aruoc$epHoro noeirpl, noryNHocri eSexrunnoi'4o3I4 raMMa-

eu npov iuloeaH Hff. 3ararr 6Hoi 6era-arcrHeuocri arvoc$epHux onaaia ra avicry
rexHoreHHl4x paliouyxni4ie' Oco6luny yBary npzgileno olriHrceaHHlo

insopvarrz aHocri icHyrovoi cflcreM14 paaiauiilnoro vouiropr,rnry ra al4ss,reHHIo lf
o6uexenr nloao cBoeqacHoro BurBJreHHr 3MiH paAioHyKniAHofo cKnaAy

arlroc$epuoro nosirpr. Ha ocHosi ana,ri:y pe3ynbTaTlB BJIaCHIIX AOCJIIAXeHb I

apxiaurax MarepianiB pagioeroloriuur.rx clocrepexeH[, o6rpynronano
Heo6xiAHiCrs IonoBHeHHr rpaahuifi Horo KoHrponrc noTyxHocTi e$errusuoi ao:u
parioMerpruuurtu Aoc.tliANeHHtMt4 aruocsepuux onarie i npo6 nonirpx, u1o

AoasoJrqe'nirs rruJtrrLr eSexrraeuicT6 BI'ltB,reHHq pa.4ioHyKriAHoro 3a6pyAHeHHt ra
csoe.racHic'rr peafyBaHHq Ha nores[ifisi paliauiftui 3aFpo3n.

V n'rrolry pos,Uini (y3aranbHeHHq Ta po3po6leHHa Smart-cuCrerrau eKoJlOfo-

pagiarlifiHoro rr,rouiropHHry arlrocQepuoro noeirpa arnolrepauifi>) 3aifiCHeHo

y3araIbHeHHr oTpHMaHHX perylurarie. BU3HaqeHo uesrlpirueui nhTaHHf eKo,'loFo-

paaiauifiHoro rraoniropuury, B14KoHaHo MoAeJIIoBaHHt QopltynaHnr Ao3oBoro
HaBaHTaXeHHfl Ha JrrcAr4Hy BiA anapiiiuoro fa3oaepo3oJlbHofo BHKLIAy

paAionyr<:riAie AEC, o6rpynrosano NloNrfieocri BI4Kopl4craHHq CTaHUiil

i*Ar*ut"un"* nuuiprcnans, 3oKpeMa rnr KoHrponro $oplranr^eri4y, B[3HaqeHo

xoHrpolruufi piBeHb noryxuocri eserruauoi Ao:u ra 3anponoHoeano niAxoAfi Ao



crBopeHHe Smafi-cucrevr4 eKoJroro-pa,qiauifinoro uoniropuury aruocQepuoro
nonirpr arlor'.repaqi ii.y Br.rcHoBKax y3ara.,.rE,HeHo pe3yJrbrartl npoBeAeHoro goc,rigNeuur,
c$oplry:noaaHo ocHoeHi uayroei noroxeHHs, rqo xapaKTeprr3ylorb HoBu3Hy
orpHMaHrrx pe:y]Il,rarin, Ta HaBeaeHo npaxrr.rvHi pexorr.reu4aqii uroAo niAer4x{eH}r.{
eQexrunHocri .*onep6-pariaqifiuoro traoniropuury aruocrpepnoro noBlTpt
amouepaqii B yMoBax rexHoreHHVX i soeHHux 3arpo3.

3aralov crpyrcypa rr.rcepraqiiiHoi po6oru e qilicrorc, loriqso
no6yaoaaHoro. ra6e:nevye noc,riAosHe po3KpHTTe reMu loclinNeHr.rr, €
3ABCPIXCHIiM HAYKOBIIM TOC,TiANCHNIU, EiINOEiIAE BI,IMOTAM, BCTAHOBJICHUM AOgzceprauii ua sgo6yru HayKoBofo cryneHr AoKropa Siloco$ii, i voxe 6ytz
peKoMeH,4oBaHa AO 3axu CTy.

fiompunauua npuuqunia axade.ui,tuoi do6pouecuocmi
llpoeeAeuufi aua.,ris npegcraBreHr4x i'rarepiarin He Br-rrBr.rB $ar<rin, rlo MorJrr{6 csiffrHru npo nopyueHHr npuHqunia Hayronoi ervKr, Ta axaaerr,',iqHoi

go6pouecHocri. BzropucraHHr Axepen ra o$oprra,reuHr nocr4JraHb agiftcneuo :
AOTpHMaHHSM BrrMOf axaAevivHoi go6pouecnocri. Hayxoni rroJroxeHHt
c(f opiraynlonaHo 3 ypaxyBaHHrM err.rqHr4x uopv axalelriquoi cnilrsoru.

f ucxycirtni noroJrceturfl ma ioysoJfi:e+un uqodo s,,vicmy ducepma4ii
llosr4rranuo oqinrcrcqu uayxoeuft pieeHr rnceprauifinoi po6oru rplrroprena

Kocrqrrruua Bo,roan lru poeuva. ifreoperuqHe ra npaKTr4qHe jHaqeH Hn, rouilruo
BrrcJloBrrrr.r or<pelri gucxycifi ni nonoxeHHr:

1. 3anponoHonaui aBTopoM nigxogr.r .qo oqinrcnaunr eKoJrofo_
pagiaqifiHoro craHy arMocQepuoro noeirpr Malorb HayKoBy HoBrz3Hy ra
npaKTnrrHy sua.ryuricG. Pa:orr,r is rulr grzcxyciftHr4M 3aJruuaerbcr nrrraHH{ r[o/Io
Moxrueocri ix aaanraqii rnr arJ'roMepauift i: pi:nr.rur4 npr.rpoAHo-K,rinaaruqsulfr
Ta rexHoreHHr.rMrr yMoBaMrz, uo norpe6ye rogarKoBofo o6rpyuryaannx.

2.
noKagurzxie
paAiauiftuoro r,roHiropunry. L{ircarr.irta 6yno 6 6inrur AeraJrbHo po3Kpr.lrrz
oco6rusocri BnJrr4By x,riN{arz.{Hrzx rvis na npoqecu uirpauii tu uroprn"oao
nepeHeceHHr paaioHyx,riaie y noeirprHovy cepeloeauti.

V po6ori HaBeAeHo pe3yJrbrarr4 auani:y eroloriqsux ra pa4iaqifiunx
arlrocQepnoro nonirpr, srci BKJrroqeHo y cacreMa eKoJroro-

J. y po6ori 3arrponoHoBaHo xouuenuirc Smart-cncrevzr pL,Lr\r r I r4rrpurl\JnusaHU KUHucll jllK) Jfflan_clIcTeMI4 eKOJ]OrO_
pagiaqiiiHoro noriropunry arvoc$epuoro noeirpr arrouepaqii. paaoM is ruM He
po3Kpr.iro apxirercrypy raxoi cr.r creuu, aJrropurMr4 06po6leuHx AaHr4x ra npr.{Hrlr.{n}r
iurerpaqii pesy,rrrarin vouiropuuroenx cnocrepexeHb y npouec npuiruxrr,t
ynpas,r i ucrrux p i ureur.

4. V rexcri auceprauii rpaflJrrrorbcr or<pevi pelaxuiilHi Heroqsocri ra
HesHa'rHi crnlicruqni ueAolirur, qri He snrrzsarorb Ha srr4icrosHe HaloBHeHH,
po6orr ra aoc'roai pH icrb orpr4MaH Hx pery,rtrari a.

3a:uaqeui 3ayBaxeHHr ra .uicKyciftHi rroJroxeHHr Maror' peKoMesrauifiuzfi
xapaKrep i cnpnrouaui na no4a.,rr,urufi po:suror AocliANeub ga o6paHolo
reMarr4Kolo. Bosu se 3Hrzxylorb nayxoaoi uinnocri 4racepraqiiiHoi po6o'r.r.r, ne



BnJruBalOTb Ha O6fpyHToBaHicTb oCHoBHl.ix HayKoBHX noJ1oxeHb. BHcHoBKiB i

peKoMeHAarlift Ta He 3MiHlOlOTb 3araJrbHoi no3I4TI4BHOi OIIiHKU ALICepTaIIiftHOfO

.qocJllAXeHHt.

3azaautufi BucuoBoK

,{ucepraqifiua po6ora lplrrop'ena KocrquruHa Bo,rogllul'tpoBuqa Ha

TeMy: <<Ero,roro-paaiauifi sufi vloniroplrur arMocoepHoro nonirPn
ar.,roMepauift>>, e cauocriftHllM 3aBepIxeHHM HayKoBl'{l,t noclirNenruM, y tKoMy
eupiueHo aKTyanbHe HayKoBo-npaKTI4qHe 3aBAaHHfl lllo/lo niAsl4lleuHx
e$ercrunHocri exonoro-pa4iauifinoro uoHiropuury arMocOepHoro noBirpt
yp6aHi3oBaHux repuropifi B yMoBax rexHoreHHl4x ra BoeHHHx 3arpo3.

Orpurtaaui aBTopoM pe3yJIbrarn xapaKTeplr3ylor[,ct HarlexHI4M piBHeM

HayKoBoi H6BLI3HLI, TeoperlzqHoi o6fpyHToBaHocri ra npaxrzqHoi 3Haqyu1ocri.
C$oprvrymonaui Hayxoei roroxeHHt, BIIcHoBKI4 ra peKoMeHAaqii e locronipuznu,
roriqHo rtoB'I3aHLIMI4 3 pe3ynbTaTaMu npoBe.qeHlzx AOcniIXeHb i varors BaxJII4Be

3HaqeHHr Arq noaarblxofo po3BI4TKy CI',ICTeM eKOr'IOrirIHOfO Ta paAiaUiftHoro
MOHiTOpHHFy. yAOCKOHaneHHs NrexaHi.lN.rie ouiHrcBaHHr eKOrOFiqH14x pfi31rr(iB Ta

3a6e3neqeHHt eKo.[oriqHoi 6eanern HaceJIeHHt.

AOCJIinXeHHr. oCHOsHi pe3ynbTarH po6orH locrat Hbo noeHo ghcairneHi B

HayKoBr.rx ny6niraqisx aBropa, npoftrx;1u HaJIexHy anpo6aqilo ra BiAnoBiAaloTb
B14MOf aM aKaAeMi.rHOi .qO6po.IecHocri.

3a arryarr'Hicrro, HayKoBoIo
3Ha.reHH{M, piBHeM o6rpyuronaHocri

3rrricr guceprauii eianosiaae o6pauifi TeMi, nocraBnesifi lreri ra 3aBAaHHtM

HOBl43HOrO, TeOpeTuqHLlM i npaxrliuuuu
Ta .qocroBipHocri orpltuaHlax pesylsrarie

Ar4cepraui iiHa pooora lpu rop' ena Kocrq uru Ha Bologuuu poBrlqa <<EKoJIono-

paaiaqifiHufi MoHiTopuHr arMocQepHoro noairpn ar,rouepauift>> BiAroBiAa€
Br.rMoraM llopxary npr4cyAxeHHr CryneHr AoKropa QlnocoQll ra cKacyBaHHq
piueHH, pa3oBoi cneuia,liroeaHoi eqeHoi pan:|. 3aKnaly BHUloi ocBirr4. HayKoBoi
ycraHoBr.r rlpo r.rpI4cyAXeHHt cryneHfl AoKropa siloco$ii, 3arBepAxeHofo
rocraHoBolo Ka6ir'rery Minicrpie Vrcpaiur'r Nq 44 sia 12 ci'ltts2022 poxy ' a ii aBrop
3acJryroBye Ha nplicyAxeHHq cryleHq AoKropa $inocoSii 3a cleqianbHicrlo 101

<Exororiq).

O$iuifiuufi onoHeHr:
KaHAuAar cirbc6Kof ocnolapcbKl4x HayK,,qoueHT,
AoueHT Kaoe,[pr4 eKonorii
Ta npr.rpoaooxopoHH14x TexHoJlof llI
.{epNaenoro yHiBepc}rrery
<)KNrovupcsra noriTexHiKa,>

nianrQ-

,Z-^cBirH i ,-\.'o "eI .Xlro4f 14

YreHni cexp€Tap

JIrcaruura f EPACI{MIIYK


