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ESG CRITERIA IN GREEN REBUILDING OF UKRAINE

Abstract. The historical retrospective of the construction industry shows a tendency
to move to a qualitatively new level after crises and global upheaval. Global markets
are currently being reformatted to reflect new investment priorities, where
environmental, soal and governance (ESG) criteria are gaining essential
importance, and Ukraine is at the center of global transformations. Ukraine's post
war reconstruction plans include the use of green innovative technologies, as the
formation of a green economy is thasis of the European Union Association
Agreement. The concept of "green recovery" has become widespread, as investments
in low-carbon technologies strengthen the country's resilience. Implementation of
green building principles saves resources and enestinulates innovation and
competitiveness, and increases the confidence of investors and increasingly conscious
consumers. Current international trends are moving towards global decarbonization
of the world economy and the widespread implementation of rie®@nancial
reporting standards to screen and increase transparency of business. The construction
sector plays a key role in achieving the Sustainable Development Goals, given the
significant economic, environmental and social impacts of the constrintastry.

The requirements for decarbonization, safety and-begiig of buildings are growing,

and the increasing volume and complexity of data requires new tools and approaches.
The application of ESG principles involves the creation of-teng sustaable value

in the interests of the company and its stakeholders. In the construction sector, ESG

OT.1. Kpusomas, | .. Yanuin, P. @023T
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factors are crucial for determining the overall value and potential of a property, which
helps investors to obtain more information for decisitaking aml risk assessment.

The use of (ESG) indicators ensures transparency, objectivity and measurability of the
company's performance. Businesses that demonstrate concrete commitments to
sustainable development will become undisputed leaders in their industhiesext

30 years and will gain access to investment capital. On the other hand, companies that
do not take care of compliance with international standards in a timely manner risk
losing business in the medium term.

Key words:ESG green building recorstruction of Ukraingenvironmental safety
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Pociicbka arpecisa 3pyWwHyBana poni Ta .
nepemMo3i YKpai HMU HacTi NbKW HEeNOXWUTHa, U
BXe 3apas. N apiomowHoeduBo i N &P i HM no4vyanun 3
nepuwi Mi CcaLi Bi WHKM i 3 KOXHWUM JgHeM fo
opraHi sauyi i 3 pi 3HMKX KpailH CBi TYy. 3ar
BMUAI NAKTb TPUWU OCHOBHUX eTanwun: 1) 3abes
2)BAHOB/EHHSA i HppacTpyKkKTypWu, 3) Bi o6ypn

KpawnmmMum Mi XKHapogHYBWm poBamK@BHEAMMPMHLUL KNI
6yani BHafGeBBae8ye €eKOHOMI IO pecypciB Ta e

KOHKYPEHTOCNPOMOXHI CTb, ni ABUMIWYE [OBI p)
cnoxXxunip3dpui B

dopMyBaHHSA 3eneHoOl €EKOHOMI KN B YkKkpaiHI
€C, a CNPUSAHHA 3enNeHOMY Ta cTanoWWy Bi A
cTano Knw4yoBOW cdeporw nigrTpumkn TPOOH
3eNeHOoOl EeKOHOMiIi KW Ta BinNgAmMasmgmoi 4o ecBTpae
NOoB' A3aHWW 3 HeOoOOXi AHIi CTHW BIi AMOBUTUCA E
€EKOHOMI YHOT Ai ANbHOCTI WnaxomMm po3pobBKwM
6i s-Mmegenei Ua-vepemab 6maeebdaszyBaTmnucsa Ha
BYTIneyutwnpoagykTax i nocnyr ax, o BuMMar
MOHI TOPUHTY, 3BiTHOCTIi Ta Bepudi kaui i (
NoB’ A3aHUMMU 3 Bimobaeamrmu NRPOOMa T«ylli 4T punMK
Bi AHOBNeHHA B YKpal Hi » Hapjassya THMaM ey KNpi adi THP
€EKOHOMI KY Ta i HaHCOBY cumcrtemy He di H
po3Butkdm ESG |

CekToOop OyAaiBHMUTBA Bi AdmMe@ueEH Kinwowiosegin p
0O3BUTKY, BpPpaxoBYyUYM 3 HAUYHI €EKOHOMI YHI
porTdarom BCbOTO XMNTTEBOTNIO SHMkKkAWI ayatT B
Buil dingToCOP26 CTBOpPEeHO KoHcopuiym
epejgoBuuwe, pAe 3anaHoOBaHO BABI Yi CKoOpoO
030 poKYy Ta 3 po6UTM nob6bypapoBaHe cepeanj
i WeHb AnNAaKkpiopaTwoOmoPARpPpUBawi f i HaHCOB
Bponnm (AFME) Bi g3Hauyae CyTTeEeBMUN BNNUB
cpepi CH@YIBDd lOH api Heape3 nNONWUT KNI EHTI B
i 3HEepyna o¢i HaHCOBMX YyCTaHOB, AK I BONO
KTuUBI B, 3akamMmKkana KoMnaHi.i BCTaHOBMUTV
KoOpouyeHHS BMUKWNQLI—SBTn(scipntific basdgtangets initetd/e). B
OHapg 2000 KoMnaHi W, aK I NOKpPpMUBAKWTGDL
ajeKknapyBsann nparHeHHA BCTaHoOoBUTUKU SBT
MKNAIi B NMapHMKOBUX Tas3iB Ta KomneHcalui:i
[16] . Y 1200 KoMnaHi in, cBAIKTIO B € AeCKTOAHBO/IVHI HXT]
50cek T,&pinBi ATBepPAXEHI SBT. JeB atb i3 1
500BmkopmncrtosBywtTb GHG npoTtokon agna —-CDP 3
«K30N0T NN cTaHpgapT elflono®i Hawt 0B3BIi K @B

WWw OO0 < MT NO #3IT

BpaxoBYWTb Taki PU3INKNW Yy CBOT X | HBecCT.
i HBeCTWULUIi MHMWX KOHCYyA NbTaui 9X. MpUUAHATTSA
yyacHMUKM i HaHCOBOT O PUHKY B €EC 30608
PO3SKPUTTHI i Hb@pPpMaE&KONOTri YH e, coui anbHe

ISSN 24114049.Ek onori yHa 6e3neka 7Bav M48y228(ooKkopwuc
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(ESG) T a 3a0X04YyeE i HBEeCcTOpPIi B BUABNATMN,

NOTEeHUiI NHMWIH HeraTWMUBHMUN BNAUB CBOT X 1| HBE
CyuyacHi Mi XHapoOAHI TpeHAaNn pos3BiMBatwT
pexkapb6boHis3auii c¢cBi TOBOT e€eKOHOMIi KU Ta Wy
cTaHpgapTi B, Wwo HeBAOBSI3I CTaHYyTb o060B' 4
ymececni [ B YKpaiHIi. e y 2018 pouyi BWUHMK
wo Ao i HaHCyBaHRHHKT a/B@AMNP@A 3 3 YyHAT HUNK U P
BNpoBapAXylTb PernameHrT €EC npo TakKCOHO

€EKOHOMI YHOT A1 SNbHOCTI Ta 30i NbweHHHA n
3aTBepAoXeHHA cCcTaHAfgapTiB 3Bi THOCTI EC p
CSRD(Corpr ate Sustainability Reporting Dir
i Hpbopmauyi i, gonomMar awuwmu Bi gnoBi gaTtwu B U
i HpopmMayii wopo cVYaBemoK@pinHS POYBRAMHEAHOB

060B' A3KOBUX BUMOT OO PPBKPAMT MapHIBDPOQE B

noyanu pagiaTtTun we 3 1 KkBiIi THa 2019 p. y
OvpekTuBy nNpo KopnopaTWBHY 3Bi THi CTb 3
Bepciew €BponencobEKMUX cCcTaHpgapTi B cTanol
KOHCY Nb TPTyMeH si di HaHcoBOT 3Bi THOCTI ( E
Ta ynpasBni HEmNKIIi r ¢ EBE&ENL al Soci al , and

A1 ANbHOCFLe 6Ha@MiegycTaHngapTi B Hedi HaHCOB
(European Sustainability Reporting Standardsjiy 6 ni K 0 B aH i B KBIi T
[10.NMepwnmMmmn ni g piw AupekKTUBU NpPpo Hedi HaH
KomMnmnaHi i 3 WwTaTomMm nNoHapg 500 npauyi BH
pesynbtatamn 2024 p. 3 1lpwd MHEAA 2HW&R 5K @M
6i nbw HiIi X 250 npaui BHmkamm Talabo 40
20Mi nbhOoOHaMW €BPO 3aranbHWUX akTwuei B. Mar
6i nbwe Yyacy Ana apjganTauyii [fO HOBUX nNpa
THicTp. y3&20peés3ynbTtTaTtTamu cBOEI ai an
BepaoXeHa Yy 4YepBHI 2022 p. OnpekTtwnsa
nunin po3BMITMIKHIOECSIRAD) 3 Ha4vyHO po3wmnpiloe
THoOCTIi . OKpiM BMUMOTITW [0 KOomMaimeilh dib KX
HoapTi B 3Bi THoCTCS Rilp ol cpreaknTumis ap OT3aBKWOT)
naHii nosa MexXamMu €C, 4K Wwo BOHMU re
BPOO6Gi THUKI B, bDaRPIMKIAMA O & KL&Ui pH

cpepi 6yni BHMULTBA BMPH Wwamb H & S G H a1a eot
HayeHHSA 3aranbHOI BapToOCTI T a noT e
oMarae i HBecTOpaM oTpumMyBaTum O6i Nnbuwe
HKWNn pns3unki B. Bi 3Hecwun, aK i LeMOHCTQp:
noro ,ga@adgmbvKkybeszs3zanepeyHumu ni pepawm
6 N1nMxXui 30 poki B Ta OTpPMUMAaKTb LOoCT:
OMi CT b, KoMnmnaHi i, aK i He nopa6awTb B
HoapTam, PU3UNUKYIWTb BTpPpaTunuTmnm ekitTnmwec B

OXO WO Ww
—|QJ$JJ—|J:OSK<:O—IUJ—|QJUJ_
—z o —®H—5

OTIoOoh w
O -4 S TaOw

1 sMisOdztsoa €O L O9 H O dadg™

MeToOoOlW ULbOTFTO AOCAHNi AXEHHA € 3’ acyBaHHSA po
YKpai HuU. Y Bi gnoBi AHOCTI i 3 NoCTaBI/eHC

3aBAgaHHS:

ISSN 24114049.Ek onori yHa 6e3neka 7Bav M48y228(ooKkopwuc
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f npoaHani s3yBsarTwu eTanwu eBonwyi i Bi g
BUMiB@mBUNX napamvMeTpi B ESG 3Bi THocCTI ;

f oxapakTepusysaEmwironmentdnor ¢ auybagialb HiT a (
ynpaBniGovenamcg MW MOT M f[i SNbHOCTI 6ypni B
f BM3IHaAUYMTM nepcnekTunuBsBMN PO3BUTKY 6y A
ypaxyBaHHAM ESG BumoOr

{iLkd O HEMd HYj d

TeHpgeHUI T 6yai BHMNUTBA 3aBXAguWm Bi gobpaxa
KpM3 WNAXOM [A[JOKOPIi HHOrNro nepernapy Teop
MOagE@nN@&i CbKOTIo npocToOpy, a TaKoX HOBMUX
nobyapoBaHOMY cepefjoBWLWi. |l cTopuyHa perT
ranyasi CBi AUY4MTb NPO TeHAEeHUI WO Nepexoagy
rno6anbHMX NOTPACI Hb.

Wimpokoro nowmpeHHsa Haby/sa KoHUenui g «3
AKol cdcdopmMyBanocsa we B XoA4i po3po6K
ax BcBi T3yaui KaBAeHI CTOPOHM B Xe po:
KoOBYrlrneuyegée TBEYWODBDOWKI CTb KpailHWN.
wmsna PpU3IUK XAPMEBNEHEAYX MOBE@HHK NOXE
" Ta i Hwe, TOMY BCIi Wy KatlThb cnoc
eTMnMYHa Kpunsa obymMOBIE eHeproed
BAWBAaAHWUX AxXepen eHeprii, a BIi NHa
OHEe3aU@® XANTABHA BUXWMUBAHHSA. EKOHOMI

30BHIi WHbLOT O i HaHCyYyBaHHA Ta | HBec

fla9 QouvHiadvi Ka NOKAa3HWKI B BapTOCTIi &
XHY yBary NMUTaHHAM ESG, Oy mAaMUK p a
a H[R].a 3naup a 3 Bi n6yBaeTbcC4 nepedopmaTy
ABOKW HOBMWUX i HBecCTuUUi WHKUX npi opuTteTi E
romocTi , a YKpaiHa onumHumnacsa Yy ULeHTPpPI
aTun NOWTOBXOM ANdA nNepexoagy Ha HOBMUI

cTocyBaTun Kpauwi cBi TOBIi T e(HpaecH. 14 ili) .po3
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Butokmn KoHUuenuyi: 3eneHoro ©6ypiBHUUTBA

XI' X cTtoni v1T14. FoONoOBHOW METOKW LWUX pPaHHI
ekcnnyaTtauii Ta o6cnyroByBaHHA 6yai Bensb
y bpuniyawi ia@C HoBa@llO@C NnHAYWKWE@BQEeHTpP OyAaAi BH
Research EstablishmertB RE) . Jocni gxyBanunmcb WAAXMn
XutTna nicna Bi WHN, BN/IUWB oOoONajileHHA Ta Te
eHeprii ANA nepeci YHOTr30H aryppaoIwa gMiHIM HAa | I /A
Kni maTy Ha O6ypai BenbHI MaTepianwu. Y noBC
y 1949 p . nepenj BRE ©6yno nocTaBJ/ieHO
6yani BenbHUX pecypciB bpumurtaHii 3 cyTo ex

He Bpage@BBEBABRB Ha [JOBKI nasa.

CydyacHe MOHATT A npo 3efneHe 6y ai BHMUUY
eKonori yHor-0o pygKiyB 1l96@pucTani sayesanocs
1970x pokKi B, aK a 3amMycuna KoMnadHiil 3 He
BUKOMNHOMY nanndywpBe aOMEKOK YeM 973 pouyi
i HCTUTYT apxiTekTopi B 3anoyaTKkyBaB EHej
ypaagni CWA npuHuyuywmni B 6GypaiBHUULUTBA, K i B
Mi pKkyBaHHA. CboOropaHi 3eneHe 6yAi HKMLTBO
Mi Hi Mi 3ayi i HeraTwmBHOIO BNNMWBY Ha HaBKO.
WNAaxXoM ONTUMI 3ayi T BUKOPUCTAHHA NpPpupoaH
BNpoBapgXeHHSH eHeproedgekKTUMBHOCTI , ni aos
nobypoBaHOTNO cepé€ ABRKAIET.b CIH0 CHTOIB/A H 0« 330 1O T |
epeBepwywTb nonepegHi, ane 3060i NbWeHHSH
OBWUX I HCTPYMEHTI B I ni axopi B. BoagHouac
narononyyys nNpoAoOBXYWTb 3pocTaBbHuUusMON
a KOHKpPEeTHUMMN. 3acTocyBaHHA ESG nmoK
6’ EKTMUBHI CTb Ta BUMIi poBaHi CTb pes3ynbTa
OCHOBHOWKW METOHW -NHFICIMBHDOHKITI O yMadK CcUMIi 3 aLl
3HeC € Pywi MHOKW CMKWNOA CEYKCOMHIO/ME cHTHBOA .0 E
3HecC i NPOMMCANOBI CTb HEeraTuBHO BNNWUB
i CTb XMTTA, TOMY PO3BUTOK NPUPOJOOXOP
pasMOoOBaHO Ha MNOM' AKWEeHHSHA UbOTFTO PYMWHI B
niTanesMgANBKANCA Y MUHYNOMY, a- npart
y Ui HY MOXe Has3aBXAuWu 3pyMWMHY BCaBTingome ny
BecToOopwMm ans nepesBi pKwu NOTeHUi NHKX
a
B
e
a

o -4 oxT3

HOoapTwu A1 AN0bHOCTI KoMnaHi T .efBGaedeocC)
OpeHHA LOBTI OCTPOKOBOT cTtTanoi ULi HHO
nkxonpepi B.

Hapas3i HeMae €LMHOTO CTaHfapTy 3Bi THO
MeTOoOAMUKMKN 360py i HapaHHA | Hpopmauyi i. Yy
OB a O CHOBHM XESGcUTeaHHTgpa p T M3 a L i 1 Ha 6asi
KOHCY/NbTaTMUBHOI rpynu9 3sT&i PgHEAaBOH MB K
cCTaHpgapTi B i HaHcoBD. 3dymApagD b’ PHOEE3)
Mi XHapopagHYy pagay cCTaHpfgapTi B— Intematonalr o p
Sustainability Standards Board) [ Papgy
3 B i T HIASB +ilnterfational Accounting StandardsBoard . Hag pos3pob
ESG cT1TaHpgapTi B [TpasKTO Xp AIPEUUOTION S NP &), BUK U [
Papa ctTaHpgapTi B po3kpuwraPapgpeéopmMagraHngap
cTanoro pl6 3, B Mk y b o[B a rpynas 3 KmMiMMa@aTHWY H|
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ONus3t
i THOC

i HaHcoBOi 17 HdbdHapari i NnobanbHa B ui aTw
€ HaWbi NbW WMPOKO BUKOPUCTOBYBAHUM CTal
CBi Ti Ha Mi XHapoOgHOMY pi BHI I CHYE€ T
nNi ogTBepaXeHb A[JOCTOBIi pHOCTI Hedi HaHCcOBOI
akKui oHepu, cTenkxonpgepu Ta PUHKMNU.
Ta6AnMpe T cTaHgapTiB Hedi HaHcoBOT 3BIi TH
Sustainability Reporting Standards)
1 Ofm¢ 6! [ S Bdzse ' Y gy’ Odz LV tcOo dz' ¢
fls O dzH O fls OdzH Otsls flls OdzH Ote| fls OdzH Ot
3aranbHi3mMi Ha kni mMma|BnacHa YnpaBnaiH
npuHumni3abpyaHeHHA|CUKNaA ynpasni H
3aranbHiBoagHI Ta Mpaui BHUK pPU3NKaMU
cTpaTterijipecypcwu BNAaHUWXKY|BHYTPIi WH
ynpaBni |bi opi 3HOBaH CTBOPEHHA KOHTPONDL
CyTTeBi {ekocucrTemu Bnnune Ha |[Oi noBa n
BunkopumcrtaHH|CnoxuBaui
Ta UUMPKYyNap|Ki HUuesBI K
He i HaHcoBa 3BIi THiIi CTb NMOBUWHHA cknapg
Halui OHaNlbHUMMN Tal abo 3aranNnbHOBUWU3IHAHUM
3Bi THOCTI 3 nutaHb ESG. B YkpaiHi Kepi
nnTtT &G o3 po b6 AABRORIO poky ni g erigow Hauy
Ui HHWUKX nanepiB Ta @GOHAOBOT O PUHKY YKDp
akapgemi i KopnopaTWBHOT O ynpasBni HHA (
KopnopaTuUBHOTIO ynpaB/Ai HHA OXO0Onnie Wwupc
CTelWKkXomepmieBMcmBa Ta CNPUAHHA CcTanoMy
Kopekxc pgoTtTpumMyeTbca TMpumuHymni B Kopnopart
Bi fobpaxace pekomMeHpgauyii, HaBepgewHIi B
KopnopaTuUBHOT O ynpaB /i HHSA T a ctTanoro
po3smebaea, Komi TeTy 3 pO3BUTKY Ta PUHKI
opraHdHi saui i KomMi cim 3 uUiHHMUX nanepiB (
i HpopmMauyi i Bi AMOBIi [ awTb Kepi BHUM npuH.I
PO3SKPUTTSH Hdhopmaui i n pkoo HkdweppneoHpuai Tin BAIpEr a
O6’ egHaHMX Hauyi i 3 ToOpri BAI T a p o
BMUKOpPpUMCTOBYBAaNUCH MeTopaMnKa I FC 3 nntTaH
H a
Ha
K O
K O
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KopnopaTtTumBHe ynpaBni HHa (Governance) c

onnaTtun npauyi, ayaAnT/YIY TBaH YIMPE BUHS IO 00 KEMHIT
ehek TMBHOCTI ESG MOXYyThb 6yTmn Ak Ki nbK
KomMnaHi T Heob6Xi gHO 3'g9cyBaTtun cdepun ESG
Ta BHYTPpPIi WHBOIoOo ayagurty 3 1 X ypaxyBaHHSAI
ESG nHoukkaasx , AK i CYyTTEBIi p[AnNA i HBecTOpi B
[ S Bdztse ' ydz Ctedlsj tc'€EB p &EBSE&IH cLboK' ULidzs B K 0 H
BCTAHOBJ/IWOE MeXi ANA CKOPOYEeHHHA BUKWUAI B
BUKuUAgi B go 2030 pokKky Ta mooccarriH egHoH5R Ok5/0i np
Pagpa 3 nutaHb ®HMi HaHCOBOI cTabi nbHOCT
NMTaHb PO3KPUTTA Qi HaHaOoKAI Miam dwmp g PPl
AnNda po3KpPUTTA | HPopmauyi il npo KnNni MaTWYUH
(€C) wopgo Knai maT EW Ramohomyr @limateo betegated Act]
BCTaAaHOBNIWE Wi CTb €KOANOTNi YHMUX Ui nein: 1)
QaganTtaui 9 Ao 3MiH KAiwmMaTy,; 3) cTane B
MOPCbEKMUX pecypci B; 4) nepexi g po LupkK
3a6pymMHeKWE@HTpPONb 3a HUM,; 6) oxopoHa Ta
ekocunKEpiem. Tor o, NMarcwelOmMs N BC TAHOBNIKE !
Bi AN OB IieXKHOHCOOMM M MOTE B K ONOT i YHUM BPWHOH!NTINA M
3HAYHUWWN BHECOK TNPUHAaAWMHI B OOHY exKxonor
WK o au i HWK M eKonor i YHdomno isignificamt hatmp N S H
AA0OTpPUMMYbBaMiMHIi MaNbHWUX CcOULi aNbHWUX T apaHT
Kpurtepiam nepesBi pkKwu. KomMnaHi aM peKkoMeH)/
pPO3BUTKY, AKa BMU3Havae B3aemMopai o 3 Ha
BpaxoBY€E NOTEeHUI NHI PU3UKWNA3IROBOAHBHITI

AoTpuMumMyBaTuUCb YyCci X Bi AnoBi AHMUX 3aKOHI B,
Kpawmx npakTWK CcTanoro PpPpo3BUTKY Ta BNOP
|l Hi Ui Ao AB@T aAaHOBNEHHSHA HayKOoOBO O6rpyHTOB
(Science Based Targetsitiative) 3 aoXx o4y € KDMinawiué H HII0O 0 6 |

po3kKpuTTAa I HPopmMauyili npo cTanuih pPO3BUT
ctTanoro PpPoO3BWUTKY Ta HafjaHHSA nNPOAYKTI B
Byrneuesuxlpomwi mpi B.kopnopaui i BXd X3apa
nocrtTadya/ilbHUKI B po3KpuBaTun pgaHi npo cTa
rasi B, a TaKoOX HapgpaBaTWu ni agTBepAaXeHHSA |
Ana O6yaiBenNbHUWX KOMNaHiIi W pekKkoOMeHJOBAHDO
HacTynHI €EKOoONOori YHi Kpurtepii

1. HaaBHi cTb CUCEREMDI NEepegrRpPoO BNAKUBY 6
LOBKIi nna Ta PO3IBUTOK Mi CLUe€eBMUX rpomanp
3ali KkaBneHumx oci 6.

2. MpoBeneHHA KoOMNn/NneKCHOT oui HKM® X U
Mi HIi MIi 3aUi T HermRCMBIHOMD Ba NMBIYyMaATAN Y H i 3

3. Bi AHOBNEeHHHA aHTPONOTreHHO Ta TexHOor
HOBOT 3abyposwnu.

4. TpakTwnuka Bi ANoBi a/lbHOTIO 3eMJ/IeEKOpPMUC
ocob6nuBocTeM Ta 6i oOpi 3eckowMBAHAN A 6y An paC
ekncnyaTauyii Ta pPeKOHCTpPYKUIT O6ypaiBenb T

5. JoTpumMaHHA Bumor 6es3nekun, HAKOCTI T

3abe3nevyeHHA 3p0poB’ a9 i KomgpopTy KOpPpMUCT
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6 . 3acToCcyBaHHA eHeproe@@eKTMUBHUX | HHO
3HUXe KHINyak ayi "HMX BUTparT.

7. BipgnoBiganbHUW BMUOIi pPp O6YyAi BeENbHUX Me
BMMOT Ta JNaHULKWIi B nocTavyaHHSA.

8 . HassBHIi CTb 3Mi CTOBHOI Hedi HaHcOBOI
30KpeMa JaHWX NPO BUKWMWAW NapHUKOBUX T as

sy’ Odz' dz'’ CEtSds jucd Cozis@lb b i Kputepil 0
Bi JHOCUHNW 3 npauyi BHMUKaAaMMU, nocTayvyanbHMUKaAa
Ta | H. KomMnaHi 4 noBuMHHaAa npoBecTuW aHani
MOXe BNAMUHYTMU f[i ANbHI CTb KW MHIZA HI d C macoma A
A1 ANbHI CTb KomMnaHi T, o 6 po3pob6uTwU c
OHCTPYKTUBHOI cniBnpauyi . Ctrenkxonpepmn
OBi AOMNATNW NPO CBOE 3aHENOKOEHHSHA WoAO
KomMnaHi i, [OHMOS1  CUTOBrOOp MH &m0 BKXxaiHoga T K O MY H i
LaHHA W pos3rnapy ckKkapr. Bsaemopgia 3i
KNN3 UWBHUMR Ta 6 nepepBHUN npouyec, B
HOBHMX rpyn CT KXxonpgepiB HRML®BHAL A CH
B B3aemMoairl HUMMN. BpaxyBaHHSA i H
aHil nNoKpawmTm CBOKW Ai ANbHICTb [ I
LOMMEeHHSA poni ctTenkxonpepiB B ekKo
MOBUTI AOHMUM nNpouULecOMATOC i METHLMW OMITH a H
Ky KoMNnaHiIi W noKpawytwTbcCSa, AKWO KOM
Kxonpgepi B y T XHW [Ai A1bHICTHb [ 4 0 K
TPYKTUBHOT B3aemopil 3 HUumMHN. Mpwu
THUKI B W& KAN&KIMEGHWNOTEeHULI WHO MO X/
nNi ABUIWYE MOTUBAaALUI 10 I NPOAYKTMUBHI CTb
TakMUM YMHOM KOoMMNaHiIi 9 @GopMye BRNnacHy no.
3aemMopgi i 3 cTenkxongepamm Aansa 30CAr |
mnpeold@@ wWopago Hedi HaHIBEMOY 1 H3aBkd YTMH 03¢ T2 0 1 8
i AanpunemMcrTBa, Wo CcTaHOBNATbL Cycni NbHWI
p o CBOW noni TNKy CTOCOBHDO LOTpPpUMAHH
i AonmoBiIi oanbHOCTI T a CTaB/NEeHHSH4 O o npa
abapHuUuuTBY, gins Be@@O®dH ITHMEE BI 3a Bi KOM,
podeci "nHMM 2 goclBadmiomuKl[a pi 3HOMaHIiI THOCT
H K nto3 un B H-alicersity, & DiEtly , and i nclusion) cnp
npaBepgnmBoCcTi ANnAa BCi X nwopein, ocob6GnanumBoO
peapcTaBAeHI abo ni gapoasanuncsa ONCKPUMI
HBani Ho@BBIi THi cTb 3 NUTaHb NpaB NKWAWNHMU
epi BHI npuHLMNM KoHUuenWwWNGP) .3 B0mnAo0coTyi H
i AMOoOBIi AQHOCTI cCcoOLUi apleakH®mN e HDOE a X UH & QMY R
. AoTpuMMaHHS npaB NWALWUHW, CcoUianbHa I
il npaui BHUKI B.

. Henmimmey T NpakTMUKNW HEe3aKOHHOT O BWKDQ

S
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Me npauyi po6i THUKI B, 3 AKWUMUI pHREB 0B o p
OCYHKMW. HepgponyuweHHSA nNpakKTWUKW He3aKOHH
HBepTax».

. Pi s3icawaHCXxRagi KomMnmnaHi i 3a Bi KOM,
podeci AHMUM [OCBI AOM. Bi ocyTHi cTb CBIi OV
K1Y atmlmy K Ccoewvkacr yaaH/HbsH. i 4
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4 .

Bi acyTHi cTb ®akKTi B 3anyudveHHda ni gnyg

KOHMNI KTwn 3 TepuToOpi anbHUMMNU rpomajgamMu
30KpeHvea8B aKOHHEe 3emMneBi ABepfeHHSA, pynHauyi :

5.
6 .
npos3
7.
i ns

®i naHTponNi YyHAaM3 aGiyaRGAICABI, BDKPOIMOH
Moni Tk a B3aemMopgi i 3 ctTenkxonpge
opocTi Ta i HKNKW3UBHOCTI

Kogpekc KopnopaTMUBHOTbO®BB® ADHRUHIU HHK
Mnu ¢i HaHcoBOiI cTabinNnbHOCTI Ta cTano

8 MexaHi 3M nopgaHHSH Ta pos3srnapy cKapr

ctTenkxonpgepi B.

stedlsjte’’ ki tcOo ¢ I&iddp'n TEESPG 1L oy nispda B Ni HH A C
BNpoBajgxXeHHH nepepgosBorl EPRKT KA ESG| B
cCni BpoOGiIi THUKI B, 30BHI WHI I KaAymakKe priaB HB H Y
npuHULKUOMN ESG BnpoBajgXywTbca4 B ycCi X naHtH
3acapgax cnpaBefgnimMBOCTI Ta npo3opocCTi

KynbTypwnu HanexXxH@HO KomaBAi g NMOBUWUHHaA
KBani i kaui nHi BMMOIrmM Ta NnocapgoBi i HCTP
3 NnutaHb ESG. KBani cdi kauyui mHI BUMOT N nep
€EKONMNOTi YHMU MU i coui anbHUMMK pusukKkamm,
Bi Bi@anbHOCTI , cTanoro po3BUTKY, npa l
3ano6iraHHga kKopynui 1. Moni TMka wWopo poa3
3Bi TyBaHHSa 3 nNuUuTaHbL, nNoB'  A3aHMUX 3i CTe,|
CYyTTeEBUMU ANnda Qi HaHCOBUXKOPREBIWbTaTKemma
BU3HAUYNTUN CYTKEIBIi CHGO Oy 1 , aKa MOXe

rocnogapcbkKkoOl A1 ANbHOCTI KomMnmnaHili y c¢o
3Bi THOCTESGzB abeBarEHY€E T NUMbOWe, LOBTIFocTpoOI
nepeckMmr MB Ta PyWwWi WHMUX Ccun ycnixy KOMMNDAH.I
6yTmnm KOMNEeTeHTHOW, A[OCBI Y4eHOW, He3anedx
BoOAHOYAC Aia9TuKMm Ha nNoi HPopmMoOBaHI W OCHOB
HaBUWUYKN CcToOCOBHO ESG. ekwTi®mp alHinKX NMeaH e/
pPpMU3InMKIi B Yy cuUuctTemMm ynpaBani HHS Bi AKpusBae
6i 3HecCcy, HOBI KNi €eHT N, 6i NbwmMn pgocTyn
BapTicTb Ta nokKkpaweHa penyTauyisa i ry e
KoOpnopRO MWBWMDPAaAaBNi HH A cnpunsae i HaAaHCOBON
KomMnmnaHi i, K i MawwTb BUCOKI nokaslfgunkn E
Bca 1 HdoOpwmaule Haa, muUpsm 3aHK LLi OHepi B, PUHKI B T
6yTMW CTPYKTYpPOBAHOIB & O Clkedr WKiNoaaHoi Ci T.y NMHOOIG  THWE
ynpaBni HHA Ta PpPO3KPUTTA i Hpbopmauyi i B U:
pgocTyn Ao nokKasHUKI B ESG, Wo BK/MKWYAaE Ha
1 KopnopaTtwnBHa cTpaTterisa i noni Tuk a
Mi citl Ta 6adyeHHs cTafnoro pPpoO3BUTKY KoMMNa
ESG, nnaHuW wWwWopo T X BUPI WEeHHSd, 3B' 30K N
ui nen KomMnmaHil

2. KoMnne«maaelKomecar i YHOT O | coui anbHC
NOBWUHHaAa OYTW HaAaoOYHO edeKTUMBHOW Ta | HT.
pus3nKkamm.

3. Ki nbKi CHI [ AKI CHI NOKa3HWKKN edeKkT
3a40BO/T€EHHSH noTpeb KNi eHTI PIi T RO MIapHal LTI HBOH
nNwacbKUX pecypci B, NMOKas3HUKMU e e K TMBHDO
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eHeproegp@eKTMUBHI CTb, ranysesBi NOKa3HWUKMU
BNpoBaAgXYyeETbCA UMPpOBEe MapKyBaHHA | HJoOPp

4 . KBani i kauyi mHI BMUMOT NI BROTPWKBpPpDOND
Mi CTUTKW 3HaHHSH | poceBi g 3 nNnutaHub ESG.

5. Kogpekc noBefgi HKMW, HAKWUN BMU3IHavae nNo
ANA [OCATHEHHA cCcniNbHWUX i HTepeci B

6. MexaHi 3Mn nopgaHHSA [ po3rnapgpy ckapr
XabapHuUuUTBY.

7. Bi ocCyTHi CTb €©KOHOMIi YHMUX CTOCYHKI B
AepxXxaB 3 nepeniky, 3aTtTBeppaxeHoro Papgotiw
6eHedi yui apHUuMM BANACHWKaMW Ni anNpuUeEMCTEBaA

arpecopa.

3Bi THi ¢cTb npooc Tpie 3y nodapgin S G npMHA p (
pmMaui i, d9Ka BMU3Havae cBOe4YacHuUM i <c
OHO 3 YMHHMUM 3aKoHoOoOgaBCTBOM YKpaflH
HHIi po3KpuBaTKU PiYHUN 3 BIi T pPpAPEOYy P a
y Xo04Yya BMUMOra wWoAoO HapaHHA oOKpewmold
H 3aKkKoHOpaBCTBOM NOKKM WwWo He nepeph
pmaui i, 3akoHoOoOpgaBCTBO YkKpai Hwn He
pmMaui i 3 piuITk@MHWB &EESTGH C ALOK O MM aHIi € 10. H
Mpi wWwye, 4YMm nNpoBOAMTM ayaAnT Takoli

H He3aneXHUX nNi aTBepAXeHb AOCTOBI [
pnBaeTbCA Hel. Ha Mi XHapo@gHamwya pi
eHUIi 8 A0 HapjpaHHA He3anexXHWX nNi ATBECF
MUi MHO He3anexXHi 3 0BHI WHIiOaBIigTMHTOAC TP,
n :
a

c

PR X"O0O2P00Q 44X -0

epani yacTiwe T X 3[i ACHKWOKTDb i o
T H a CBYKCOMI WILLHCET BCOE pTeaj OHBaM We Mae Oy
xonpepiB.

YKTYpPYBAaHHSH ESG A1 ANbHOCTI T
yBaTwu ui ny HN3KY cTaHpfgapTi B
, Tak i Halui OHaANwbM,NXWo 3iBd H \yia
HWMKKW Ta BWUMOTIM WOAO TPbOX K
B/ 1 BC) CBi TOBOIo €eKOHOMI YHO
i o p[o BUMI PTOBRHMME [ NWGADI PROIBKIPMNBI O HI
NbTaTi B Ai amaHOoOTiNi poeswe mi TESGoOpPIi BH
NPONOHYE €AUHWUN OCHOBHMUIKW Habip no
pMmauyi i, A K i MOXYTb BMUKOpPpUCTOBYBATMU
HOCTI . Heo6xi AHO nNnpioputesyBLRAITM €K
ynpaBani HHA cuTyaui amMmm, Konum i X 3aBA]

rdmsiem’ v

Jekap6boHi 3auia cBi ToOBOI eKoOHOMIi KN Ta E
rno6banbHOro TpeHAy, AKWUN BNAMBATMUME Ha
Monwurt Ha JaBi ,eKMDAIBTAHMMIMUN , coui anbHUMI
npo6bnemamunu (ESG), 3pocTaB poKamMu i Haim
l cHye ©6arato ddakTOopi B, AK BXe CboOTropft
KomMnmnaHi i HajgaBaTwWn npiopunTtTeT 3BETCWOCHKI
BNnpoBapgdaTb 06nik napHumukoBux T asziB (GHG

T 44T O ——O w2
o |

S®ITYO T T TS 009T PO T IISWOGT g
NPT QRUIWRWW XX NZONITWBZIRITTE LG

opwu

< X IT T

DWw—"ZTIOTZW®
4 0
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o6rpyHTOBAa@HI i ni wo o o JOCAT HEHHSHA K ni
6e33anepeyvyHuMumMmn ni gepamm Yy CBOT X T anyssHx
gocTyn A0 iHBeygTUWIANBOPOBRAKIEHAMA 3 axofmqi
3Mi HaMm Kni maTy. Ocob6nusey akKTyanbHI CTE
ri pHMyoBMAgOOBYBHOT , BaxXKol (3o0KpemMa BUPpC
npoMumcnoBoOCTI , a TakoX ANnNA eHepTETBHYHO
BUPOOHMUTBA Ta nNepepobKKU cinbcbKOrocno,
npumHAaTo 3aKoH YkpaliHu «lpo 3acagum MOH
BUKMUAI B NMapHUKOBUX T as3i B», SHHEWMAC MaONIMHDTIOE
nannaeo noHapg 20 MBarhT o B@pi en@eob b @ 1, K O
arnomepaui et 3ani 3sHoTI pyaun Ta oKaTwuuwie
bhbepocnnasamu, LEMEHTHWUM KANAi HKepowMm, B ar
MarHesucy, a30THOKW KMWCNOTOW, amMi akom TO
Y cdoepi 6yai BHUUTBaA bamipeen 3EHAG e mRAbg0
BM3HaAYeEeHHA 3aranbHOl BapToOCTi Ta NoOTewHL
6yaiBenbHOT T anys3i 3aranom x8apakipgpygaowmw
i HbopMaui 8 pyxae PpPUHKW KaniTany i i CHY
i HaHcoOBOI i Hpbopmauyi i . Un dposi T€eXHOI
i HTepnpeTyBaTn Ta 3@CcToOTCTE@BMyB®EMNpaAaHECE
OCKIi NbKKW pgonomMarae i HBecTOpam OTpPpUMYBAT
pi WeHb Ta OULiIi HKW pPU3UKI B. ESG cTtparTterili
ui ni, AK i 6basytlTbC4d Ha TOYHMUX [JaHNX, T
Heypx OMi CTb nNoOCi fawTb ULeHTpanbHe Micue.
OaHMM 3 nNepwMx | HCTPYMEHTI B nopjgartKOoBHC
TopriBAi ANs [AOCATHEHHSA KAi MaTUMUYHWUX Ui
Byrneuyuessoro KOpPpUTYyBaHHSH (Carbon Border
3aKkoH HimMp@ummBwmeXHY nepeBi pKY /aHUrla
HU3KY BUMOT 4O npaB nNWAMWHKM Ta 3axucrTy
KoMnaHi i, aK i nocrtTadyawTesb tlpsapmpunuymibop
3aKkoHOpgaBUYI BMMOTMW NOWMPHRITbLCHA Ha KOMIM:
Bi 4 AoxXxoA[Ay u4n peoBapuypaHHS8awoabBumar ace
(pesaknx BUNnapgkax) HenpAMMX nNocTadvyalbHMWM
pusnkKkamwm, npusHayunmtTm cneuyianicrta 3 np
po3rnapy ckKkapr, yxXxBanumTtTunm noni TUYHY 3a4
Hapgani, niagroTrTysBaTun piYHUWK 3BIi T NpOo BUK
Ai € Anga KomMnaHipobBTAPKammu3I0AOHaaTgnHOT
anA KoMnaHi W i 3 noHaAg 1000 npaui BHM
3acTocoOBYyBaTUMyTbCcda WTpadwdHI CaHKLULI T
CyuyacHi TeHAaeHUI T «i HTerposaHOTO i
BUKOpPUCTAaHHA KputepiiB ESGcpinakommédwor
gonomar ae aHani TuKkam Kpauwe 3po3yMmMiTMH r
puns3nmkn, OGepyuyunm [0 yBarm YHUHHUKWU, WO HIi k
i HaHCOBOT O aHani ay. Mes aafiaHTTuer paBag D
HeoOXi A4HY i HMpoOopmauyi W Ta gonomMorTwu niagnp
ctTenkxonpepiB Ta {iHBecTOpiI B. Bce yacT.i
NaHLUWXK ax CTBOpPEeHHSHA BUMRAC @GMWIDK a® 6 MR aH
pi 3HOMAHI THOCTI 3aCyP&@BO©LOEBEAKNOLIOOEY € HH A
BUKUAI B abo i HWKNU X AaHuX, NoB’' A3 aHMuKX i
npono3nuyisyi korwma itegpa 61 px18( SEL) i fwnux np
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nNoB’  A3aHNUX 3i cTanmMm PO3BUTKOM, NMONAT &
BUCOKOSAKI CHI , CBO€EYACHI T a nopi BHAMbH
BUKOpPpUCTOBYBATMKU A4N9 NPUUAHATTSA Ppi WeHDb. I
LOBiI pysamMiiXkaBneHMMN CTOpPOHAaAMMU, cnpunsawyy
6i 3HecCcy. Moka3HMKkKM ESG noymHawTb BNOAUB
OCKIi NbKM KomMmnmnaHi i, aK i HeXTYITHb ESG 3
penyTaui WNHO. 3pewT o, KoMITAaHPIT O KET BaaT
ESG i pobpe KOHTPO/NbOBaHWUMWU JaHUMU AN4A

nepesary.

OaoHacx €EAMWHOToO cTaHpapTy 3Bi THOCTI 3

KoMnaHi W 3a3BuYaim He 3 Hae, AKYy <came i
oTpumMmyBaTun | HBeCcTOpMK. BoHM TakoxX He 3H
i Hpbopmauyi 0 3 NUTaAaHGL ESG. aSBOayB@MHA U M
i CHYOTb pi 3HI NOKa3HNUKMU T a cnocob6wu n
KOMMNOOHEHTI B ESG. Coui anbHO Bi AnNoBi Aant
30i TCHeHBIATObLBAEGTI cCnpuMawTb 36i NbWeHHI
pnus3unkKi B ni gnpuwe mSBA I I Biciiieamrcies Based )
3abe3nevdyye nepcnekTUBHE 3 pocTaHHA 6i 31
eHeprosbepexXeHHSAa, 3abe3neyye CcTiWKIiCcThb
i HBECTOPpPI B, CTUMY NTIOE i HHOBawUi I T a KO
L€ MOPHYCKOU M KOHKpPpeTHiIi 3060B’ 93aHHA wWwWopo c
Baxnuso BM3HATM MoTeHUWiIi an MNOBOEHHOT O
YKkpai Hi YHiIi KanlbHY MOX/JAUBI CTb CTaTW Cyuya
Bi p6ypoBa—-WekpaéHmpocTO BIi AHOBNEHHAA 3Py
i HbpacTpyKkKTypunu, a Bi abypagosa 3BifgeHpoeBX10eMHHM
YKkpaiHMW MawTb Bi gnoBi gaTnW BUCOKUM MI XH
AOHOPW peTenNnbHO KOHTpPONWBATMUMYTb BWUKOPI
Ni CNABOEHHOT BiIi MOKpPuERpI ABT EBNMGaMB gAaE CY
OTPUMAHHSHA i HaHCyBaHHSA 3 a paxyHOoKk M O
He i HaHcoBa 3Bi THi CTb 3 a ESG cTtaHpgaprT
BMUMOTow nANna BepgeHHA 6i 3Hecy, B TOMY M
€B p o nkeoiircob Cotw3Yy. YKpai HCbKI KoMnaHi i,

Bi ANMOBi AHI CTb Mi XHapoagHMUM <cTaHpgaprTtTam,

cepeagHbOCTPOKOBI i nepcnekTuUuBI . Mi aoBwueH
KoOMNnaHi AaM pearysaTwW Ha 3evsi THeMY Wi THeT ecpTeac@ iBn
KOHKYPEHTOCNPOMOXHI CTb Ta PO3BUTOK PUHK

l dmdztse C d

I cTopnmyHa peTpocneKTuMuBA PO3IBUTKY O6yai BE
nepexopgy H a HOBWUI pi BeHb nicnasa rnoba
i HHOBaALUi WHWWIO THRaHLA sAMIYK Bi 46y AoBMK YKpaiHWM
CBIi TOBUX TeHApeHLUI .

CyuyacHi Mi XHapoOAHI TpeHAaN po3BuBawT
Aekap6boHi 3auyi:il CBIi TOBOT EKOHOMI KK Ta Wy
cTaHpgapTi B, Wo HeBAOB3Ii [ACeTHaHHIY TObi 3aHGeBY', A
ymece ni i B YKkpailHI

ByaiBenbHa rany3b € 3HAUYHUM [Xepenow
MOXe CcTaTWn OCHOBHMUWM ZA0ECKTaapi6aoBisi HBIaRUGH i X @ iH IH &
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npumHuuni B 3eneHoro 6ypaiBHMUTBaAa 3abe3ne
CTUMY/TWE I HHOBaAULiIi T Ta KOHKYpPEeHTOCNpPOMOX
Bce O6inNbw CcBi goMMX CcNnOXMBAUi B.

Y cdoepi 6yani BHUULUTBaA GakTOpM ESG wmat
BM3IHAUYEHHSH 3aranbHOI BapTrtTocCTi Ta MoT ¢
gonomar aem i iBEKLMYPaAaTM 6i nbwe i HPopmauyi i
oOui HKM PU3KUKI B.

Bi3Hecu, d9Ki LeMOHCTPYWTb KOHKPeTHI 3

cTaHyTb 6e33anepeyHumMun ni gepamm Yy <CcBOI
oTpumMawTb AJOCTYyn pfonNyHBéEaTOMi BAGLE O KIOaM
noagb6awTb BYacHO npo Bi AnoBi AHiIi CThb Mi X
BTpaTtTurtTum 6i 3HeC BXe Yy cepefHbOCTPOKOBI N
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ASSESSMENT OF THE DETERMINATION OF GROUNDWATER
POLLUTION PARAMETERS FROM DESTROYED AMELIORATIVE
STRUCTURES, TAIL STORAGE AND FLOODED LANDFILLS

Abstract.As a result of the damage to the structures of the supporting front and the
destruction of the protective screens on the reclamation systems, tailings storage
facilities, and landfills due to military operations, processes of flooding and
pollution of water resources are taking place on the territory of Ukraine. This issue
requires an assessment and forecast of the further development of events at the
damaged bildings. An integral component of such an assessment is the
methodology of approaches to the filtration calculations of the consumption of
polluted water through a closed protective screen using the analysis of migration
due to the aquifer. In this workhe issues of the theoretical approach to the
determination of head loss and filtration through a protective screen for the
assessment and further forecast of groundwater pollution by filtration flow from
tailings, landfills, and reclamation canals due tfeeir flooding due to military
actions are considered. Approaches to the determination of pressure loss through a
shielded structure in the event of various types of damage and at various stages of
water filtration from channels are given. According to greposed formulas, the

loss of water from the main channel of the Ingulets irrigation system and the
filtration coefficient of the damaged lining due to the destruction of the dam of the
Kakhovskaya Hydro Electric Station were determined. The resulte sédearch

will be useful in making management decisions regarding the protection of water
bodies from pollution and in the restoration of damaged structures.

Key words:influence of military operationgollution of water resourcesaquifer,
screens of relamation facilities filtration losses.
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JAwrs¢ ITrRYVOYLILLC POt Ofrutwl Yyéurtoryirin
lwryrfivrm 11 wy Ytuvsr fJoerrm [ wltdurl
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Il mMiskzy

BHacni gok Hags3BMYaAaWMHMX CcuTyaui m Ta BOE
PPOHTY, B 30HY MNi gTON/JIeHHHA Ta 3aToOnN/NeHH
3 CinbcbKOrocnogapcbKuNmMmm gob6pusBamu [
HecaHKLULiIi oOHOBAHI . Tak, aZdioHnwtmarioKpyB@Ppo B
3pyhiHoOBaHO BHacni fOK BOEHHUX Ai W T1pebrs
KniBcbKkKoro BOALOCXOBWLWa, nepenagBM.BUCOT
BpesaynbTtarti ULUboOTr o Bi o6ynocs 3aTONNEHHS
Hacni gKkaMm LbOTFO BUTOKY, a cawme: 3aTon
3emMe nb, wo ob6Gpob6GNANMCBHL 3 O0OCEHI opraHi vt
KoszapoBuui T a OJevapai Br,akK o Mi TOTi €13TBOAN/TIVELH O
MalhnpgaHYMKuM Ha 3annasBi |l pneHa (Hanpuknag
[l. HeraTumBHMAN BNNUB Ha eKocuctTemMunm OGacel
NMTHOT BOAW cnocTepiraeTbcsa i B I HwWwux p
3opemMa B -ApPpHAHBRPOBCbLKOMY peri OHI [ 2, 3

FEC poci "CbKMMMU oOKynaHTamMum 6 uyepBHSA 2
PYKOTBOpPHY ekKonoriyHy «kKkatacTpodgy B €E€BpoO
Y OHinpo notTpanwnno noiHapniliv 0 3 T&KAmK O BM@A R
aHebes3nekwu, AK I CNPUYUHEHI BOSAOIO, npwus
BMi CTYy BUTPi BHUX 4aMm, SHUWEeHHA i HppacTp:
BOAOHMUX eKoOoOcCcuUuCTeM Ha npubepexHMUx Tepurtop
aHani PW NcHTyaBHA HHA MeNi opaTUBHUX CUCTEM
3 TOYKMW 30py nNignopy Ta 3acMi YyeHHA ni g3
Oui HKa BNNMUBY HapAg3BMUYaAWMHOT cuTyauyii H;
pecypci B Ha MnNeBHI W Teputopii EHNAO0mSPNINI
3axumcTy Ta Bi AHOB/EHHSA MNPUUHATHOTNIO CcTa
noTpebye wmMopgentwBaHHSA di nbTpayi AHOTro ni
noctTpaxganux Teputopi ax Ta Mirpauyi WHHMKX
Ni 3€eMHI BOAMW.
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f 480 HBMdz HYJ dz

MeTa pgaHUX —-QOGCPYARBBRHHA | HXKEHEPHUX Ppo3
NPOr HO3YyBAaHHA 3abpyapHeHHA nNi 4 3eMHMNX B
XBOCTOCXOBMLW BHaAac/Ai AOK T X 3aToON/JileHHHA 4ye
CTaHYyTb B Harogi APHKMPUEHAERD MOpaBARA
06’ eKTi B Bi A 3abpyagHEHHSH .

1 smMsOdzso €O ftetsBdzj dzgd ' tojL bkzdz sOIsd HBMdz' H

MuTaHHAMM OULI HKM Ta MOfgeNwBaHHA nNpouyec
BogaMM 3ab6pyLHIOWKWYUX PeyvyoBWUH BHAaAacCNi [ OK
cnopyjamuuyyHakieaXx pi 3HOro Bupay Bi gaxopgi B,
pi 3HOro popAgy B CcBi W Yac 3akmManucsa 6ar a-
59 Ta.i Awmalpi 3 i CHyluYuMX MaTeMaTWUUYHUX MO
OBOX B3aeMonoB' As3aHUX, 6abei i neT pAOQONHE
TpaHcdopmMaui i 3abpypaoHeHb y i "bTpPpyYoO
3BUYAWKHOMY pPexXummi ekcnnanyaTtauiil cnopya.
nNob6yaoOBI MaTeMaTUUYHOI MO deni cxemaTusa
i nbTpauyi HPIiNC TXMaKPMA K B O O H O CH MU X wapi B [
cTaui oHapHWUM, HecTalui OHapHUWK) . Wo CTC
MTyauii BHacni OK BOEHHWUX Ai W Ha Tepwurt
BTOpi B nokKkasas, WO -KIOG K Y P WiK THAHBSM 11 D apXl IBLEETN )
i A3eMHuUX BOA BIi g 3abpypHeHHsa di nbTpar
Mi TTe3BanNnumuWw NoTpebdYyWTb yAOCKOHAaANeHHA T
Mpwn 3aTONNEeHHI neBHOT Teputopili H a n
pPpOMOYYBAaAaHHSA 3 0 HavH Hase p3aaubi piy ATHae HMLO MHaaj N O B €
OTOKY, o 6ypemo BBaxartTWu nepwotw CcTa,
BOCTOCXOBMUW Ta cMiTTedBanmw. Yac npomo
OBEepPXHI BM3Ha4vYaeTbCA Hanopowm 3aTonne
aKoTmemaHOr o abo NOWKOAXEHOro eKpaHy.

exXunmy dinbTpauyili Bi g6byBaeTbcCcd nNiagHATT
MUKAaAaHHSA Ui €l mMoBEepPXHI 3 AHOM 3aXWUCHOI
perTas cTapi s i NbTpayidpHMaIp aKENCPMBNW € M b
OHEeHb Ppi3HOINo poafy HaAacUMUYeHUM NOTOK
OHEeHb O NOBEepPXHEBUX BOAHUX 06" €eKT
T
n
n

OO 0/

OWW—HWo w3 X 3o

i nbTpaui i TAa CTPYKTYypuUu BOJOHOC
afgKy HasaBH®AMHTYI O034aAXCVWHCOOH O rcal Oepky AU N p |
bW MWMOBI pHUMU € ABI GopmMuM pyrHYBaAa
-y BUTr napi YMCNANEeHHUWX Wi nnH i HeBEeNTUuKHMU
edPpeKTMUBHI CTb pobBOTWM 3axXMUWCHOT cnopyaun, 'y
HYy n4a;

-y BUT Nemhx O@BPBOPI B i A1 POK 3HauyHOTO
BHac/nAi QOK noTpanndaHHA ynaMmKi B Bi O cHapsA4
Po6oTtTa ekcnnyaTauii o6nmuyuwBaHHA 3axuct
WM pokK o po3rnapanacs4 B 3apgauyax i nbTpa
[1013Ta i HawBYpuaBanpumu ULUbLOMY [OCAi AHUKAMU P
Wi fMHKM Ta Kpyr ni oTBOpM, OCKIi nNbK® BCI
3BepgeHi A0 Takux dopwm.
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BnsHauvyeHHSA BUTpPpaTwWKmhe mBie mayimri NoRRPORX:¢
eKpaHy MOXHa BU3IHauYumTm 3a Gopmynow

o

QR ©- - , 1)
o}
Nésewy CEPEAHEHNN ,K@OPI YyiIMOBHUGI nbTpauii 3a
Ma€e YUCNEHHI NMOWKOALXEHHS4, M/ ooy ;
g—-BmTpaTta, HS9Ka nocTynae B 30HY aepauyi.d
l—-wmpunmHa BigcTilHMKaAa abo XBOCTOCXOBMLWa
H-Hanw@pg NOWKOAXEHMUM 06 AMULKWBAHHAM, M;

U—-TOBWMHA 3axXWUCHOTIO €eKpaHy.
YcepegHeHNnn, Ka@aoi yme B AkYdIoOKBITAD BWI3THAY T
AOMNOMOT Ol Koedi Ui eEHTa edexXxa nBHDMYAOoKB:aAX K

. =6 )
O&sher3 HadyeHHSIS Koedi ui eHTa Qi nbTpaygi i 06N
Koedi i eHT edPeKTUBHOCTI 3aXMCcHOrNo exp

Wi "TMmHamMm MOoXe GByaT M eBTmO3aHMaKYeoH N NIlo 10H aB e A e H

- —— ©)

JaHi N —dapMeg-AIPMONN3HA Bi AcTaHb Mi X W
Mpwn HasdgBHOCTI B eKpadHi KPYrammmOTBODPp
Koedi ui eHT edeK T unBHOeCMNIiI pwidMHpORY B0k ®H a4 M T n

- h h r] (4)

peQ-ni amMmeTp f[i pRUNBOG@pPABRXMCEMAI O NOKPUTT
yTBOpuBCSHa uLehw oTBI p.
BrparTy Hanopy npwu NMPOXOAXEHHI 3axucH
YMOBHOTO KoedgiuieHta dinbTtTpaugild MO XHa
NMPONOHYETHL[E4Y. B pobBOTI

Q. ° ° 1 B —Agp — | (5)

O€en4KOoOpi Hb TpPpaHCUEHAEHTHOT O, =pEnd)W2 HHA,
| %;é“Av—ﬂopMCTiCTb 3ak-MaBONPOBMBPPHRBYRHHA

Y Bunagky 3aToOnNNeHHSA HecaHKLUiIi OHOBAaHOT
i nbTpayi "HY BUTpPpaAaTy MO XH ako8mmp3nHiamaacTwo 35a
Koedi yui eHT Qi nbTpadiiji b T3paakKTOOIM> MBRIT OB @H T T 6
rpyHTY, TOBWNHOW O. Ane npwun uUuboOMYy, npwu
®. Mi.i kanosa, 3anponoHoBaHO paJopjgasaTu Ao
3akonbmMaToOB&OHMMKUAIPpAMM XEe O6YyTKW NPUUHAT KNI
BUCOTI /TAKpaHM T I O nNi oHATTSA anA Hel3Bgd kK onk man
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nNi A3 eMHMKI roOpuU3OHT po3TawoBaHN HUNXYe
nNi AHATTA BOAW B He3akonbma@G.oBaHOMY T pyH
di nbTpayi WHI BTpaTun Ha MemuwiBAl oc Da giaic ndg
BM3HavYyaeMo 3a dopmynamu:

6 5 0p =N (6)
0 O p mMmv— 6 ¢O O ; (7)
OEO —BUCOTA Kani NAa0HBOe dialiiMeyiTe PR DT Iy , A

XapakTepusye WBMAKI CTHb py Xy BOMTOT U B
BONOronepeHocy BU3HavYaeTbCcda 3a 7Ri goMolo

° T— N (8)
Ae— —,— —BONOTlTOEMHI CTb nopi g vy nNPUPOALH
MonekynapHk—kioehogHa&@&HT i nbTpayi i ;npun n

n-eMni puyHmMih kKoedi uyui et (pgopi BHWE 3, 5).
MapamvMeTp bagkaxweBMwHbLCA 3a @GOPMYyNotw:

h

A iy : 9)

Oui HILOWYKM XxXapakTep MirTpauiil 3a6pyaAHEHE
6paTtum pfO0 yBaruw Tun nadHgwadrty, BUA Ta 4a
ni g3eMHMXx BOA i nouyHe MirpyB[&ErlE: Ao cnox

¢ -0 0n (10)
4O -NOTYXHIi CTb 30HKW aepauii’ ni g cnopyagort

Opyra cTapia dinbTpauyi i GopmMyBaHHAa 6y
yacowm

& —w — p A[i;6 (11)
AeQ —BennMyYunHa, AKa popi BHWE BUCOTLE, «6yT |

LW BEeNMUYUMHY po3paxoBYyeMO 3a @GOpMYynot:

. v

cC ——r — (12)
A0 —cepepHAa NOTYXHIiCTb Tpyr0 »>BI@IMTY XHO T K
BOOOHOCHOT O roOpuU3OHTY 00 H-aMIaKBCHVEMA&H/Hb H 1A

NOTYXHI CTb BOAOHACWYe HK®Die PIYLRICETHTH N ,H e g C
BOAOHACWMWYEHHSA, 4YacCcTOK OAMWHMLI
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CymapmipaTtunm BoauM i3 cnopyaunm (kalany) B

’ P = 0O 0 . (13)
Konm mmMaeMO 3HAaUHI NMOWKOAXEHHSA 3 aXxXMWUCcH:!
oTBOPiIi B I Ai poK 3HauyYHpiBeBRpbamMELPaMHMR I
3HaxogunTMw 3a Bi L OMUMMU dbopmMy namu anaA T
Bi LCYTHSH 30Ha aepauyii. Pos3paxyHOK B e

i nbTpaui WHUX onopi B 3 BpaxXxyBaHHAM 6
ri goponoriynHmx napameTpis [10]:

i —; (14)

ae OB I — oo TpaULi WHI onopwu, AKI Bpax
HeagoCKOHani ctTb cnopyawn i i nbTpauyi NHUR
3HayeHHA ®dc 3HaxopMMO 3a MeTOAWKOLH, A K
[13, 15] B 3anexHocTi Bi A TeonorivyHoi 6
“'Y-cepeaHs BoAaoOnNpoOBi AHiIYccar,b BOOAOHOCHOT TO

O—-KPUTUYHA TNUOBMHA 3anaradHraOpi mES ['pPYyH
- —i HTEHCUMBHI CTb BMUNaAapoOBYBaHHA Ha NoBepxX

®i nbTpayi WHMIK oOoNi p NOWKOAXEHOrNO €eKpadH)
Bi oHaemewTpar Hanopy npwu NMPOXOAXEHH I (00
o6bnuMmuyurwBaHHA A0 BUTpPpAaTKW LbLOFO NOTOKY:

[ e 15

— - — P (15)
N&—-O0OHOCTOPOHHI W BIi ATIi K BiIi A4 KaHany, ane
B pod®rmpepngcraBneHo hi nbTpayi NHI ono
o6 nmurwBaHb i KpimneHb KaHani B 3powyBarnb

tdJLEzd sOIsd tBGtso tstoj dadg™

3HayHa 4YyacTwWuHa 3abpyagHeHb nNnoTpanwuna Yy
cumctemMy. TJTlicna onyckaHHSA piBHA BOAOLW BHaAa
BOAOCXOBMULWAa i nbTpauyi MHa BoAda Mi CTUTDB
CinbcbKOrocnopgapcbK WIXH ENHOHTA BT, 0 UQop. I alHpi o4HUHE C

noyasc4a, AK TiNnNbKW piBeHb T PYHTOBMUX BO,
CxemMaTtTusauyui a ri 4pB@HG/BOAH@NHP®IBIYy M9 Banac s
po6oTtax [18, 19]. 3a nepwuih wap npuiima
neepxHel, wo 3anAarae B TOBLWi necoBuUagHMU
AKWN ni gctTumnaetTbcsa cnabonpoH KWOKYHPUANK — Br OSIOMOHT
YMOBHMI Koedi 4i eHT i NbTpalki3r iGRA®HBO
pe3ynbTatamMum po3paxym/kdi @ kK®erthepesunmy e @
3aXxXMCHOrNo o6NMUyuKBAaHHSA He nNepeBUILYE 3 HAa'
3BeneHi B Tabnunutw 1.
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Tab6nwnus 1. i nbTpauyi WHI BUTpPpaT™H 3abp
Mal‘iCTpaﬂbHOI'O KaHany
HalimeHy§Tun i nbTpauy i nbTpay i nbTpauy
ni ketTy o6nunuwBaBTpPAaTUN W|BTpaTuMuM|BTpaTun w
| Hryneut 3BpaxyBal|Bi gnoBijgaBi gnoBi A
Mari cTp: BTpartTwu poanwpPk OB cdopmynu
KaHany edpek TUBH B. 21:99 [21]|m¥ no6y
ekpa#HWynolagns K BDH
CTaAaHOM o6nmuwBa
2018p. [ 2(Qwm¥ poby
n.c.3/6
K 1+4|n.c 6erT 0,087 0,117 0,091
n.c.3/6
MK 15{n.c 6erT 0,081 0,108 0,102
MK 443/ 6 nnwnu 0,099 0,133 0,126
MK 643/ 6 nnwnu 0,105 0,140 0,126
MK 773/ 6 nnwnu 0,096 0,129 0,119
MK 10|6eToOH 0,072 0,097 0,092
3/ 6 nnwn
MK 15(6e3 o06n 0,097 0,130 0,121
MK 15(3/6 nnwnu 0,078 0,104 0,099
3/ 6 nnwn
MK 19({6e3 o06n 0,75 0,103 0,098
3/ 6 nnwn
MK 19({6e3 o06n 0,78 0,104 0,099
3/ 6 nnmnm
MK 19{6exwbnunuy). 0,078 0,104 0,099
MK 223/ 6 nnawn 0,078 0,104 0,099
3/ 6 nnwn
MK 25({6e3 o06n 0,084 0,113 0,098
3/ 6 nnwn
MK 28|6e3 o06n 0,78 0,104 0,099
MK 29(3/ 6 nnawm 0,099 0,132 0,125
MK 33(3/6 nnwu 0,79 0,105 0,100
MK 35(3/n6urta 0,79 0,105 0,100
MK 36[3/6 nnwu 0,101 0,135
3/ 6 nnwn
MK 40(6e3 o06n 0,78 0,104 0,099
3/ 6 nnwn
MK 42|6e3 o06n 0,795 0,106 0,101
MK 45(3/6 nnwu 0,087 0,116 0,110

Pe3aynbTaTun PpPoO3paxyHKiIi B 3a HaBefgeHUMHU
0o6NMULIWBAaHHA MNPaAakKTWUYHO BTpPaAaTWUNo CcBO 3

ekcnnyaTtaui i [ npu PpPynHYyBaAHHI BHacni go
po3spaxyHKax N8 oUi HKW MWMOGEMAMNNAOPHIDHG P
noganblWwWOMy Bi OHOBJ/IEHHI Mari ctrpanbHOT O

3aXUCHY 3aaTHiIi CTb 06NMULKWBAHHSA.
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I dmdztse § g

Ha OCHOBI y3aranbHEeHHS cyyacHUX Me T C
i nbTpauyi HMX BTpPAaT 3 3aGygoe nRpP ODHIX O IL 3K
TeopeTUMWYHUKH nNnipgxig [O ouULi HKWM BUTpaAaT cCT
npum aBapi Hi W cumTyauii Ha 06’ eKTi. MpoeE
MaricrTpanbHOT O KaHany |l HryneubKOT 3po
Koedi i eHT T din/oHUK @DaUKe HOT O o6nNnmnutBaHHSA
ekcnnanyaTtauii Ta NPOXOAXEHHSA BOEHHWUX 4i
He nepemilge aA0Koedi Ui eHT edPeKTUBHOCTI
nepeBunmwye 3HadveHHsa 0, 05.

Mopganbuwi [O0CN0LRDKEKHIIH AC WOMOH A 3 abpynHEHH
yepes3 nNi g3eMHe XMWUBJIeHHS Ta NPOrHO3yBAaHH
posg@mmepdeospMyBaHHSA i ApoxXxi Mi YHMX nNnpouec

JaHuin ni gxi A O3 BONSAE po3spob6butwn p ek
i HXEeHepHOT O M3HaAXXW CBTOyA, MBiigop3 e3 abpypHeHHA @
nNi 43eMHOT O BOLOHOCHOT O ropumMsoHTYy BHac.
BOEHHUX QAi i Ha Teputopii pepxaswu.

T =SS X¢
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METHODOLOGICAL APPROACH TO DETERMINING
PROMI SI NG AQUARRYBBEXFTLESMATERI ALO
SYSTEMS ON THE TERRITORY OF UKRAINE

Abstract The research i s aimed at iidoadkfilli fyi n¢
material o systems on the territory of U
met hods for quarry <cavities do not prov
restoration. Anumber of industrial wastes, the accumulation of which is increasing
rapidly, are potential backfill materials. An insufficiently studied and promising

met hod for restoring the earthés surfac:
quarry cavities, \Wich can provide geomechanical stability. Nevertheless, in order to
develop directions for backfilling, it is necessary to have information on the spatial
distribution of quarry cavities and potential backfill materials on the territory of
Ukraine, which $ also insufficiently studied today. The paper forms and reveals a
theoretical i dea dbackfthk mguarr gl casys
important conditions for the harmonious existence and effective implementation of the
specified promisig systems are characterized. The methodology for creating the basis

of an informatioranalytical map is presented, and the principles for determining and
characterizing its main constituent elements are given. A new inforrraatalgtical

map of the spadi location of potential backfill materials and formed quarry cavities

on the territory of Ukraine has been cr e
cavitesirbackf il |l material o systems have been
todayonthe er ri t ory of Ukraine, for the eartt
is expedient to consider the formation of a backfill mass in quarry cavities in 12
districts, where theretbaakf iplrlo mati enrgi dlqd
conceptof a complete restoration devel opmen
mining operations in certain potential systems is possible under conditions of
synergistic interaction between public authorities and private business. The practical
result obtaineds an important basis for creating an effective mechanism and effective
measures for a complete restoration of t
to strengthening the international image of Ukraine as a responsible and
environmentally consgus country.

Keywordsreclamatione a r t h & squasry industrial eastesbackfill material

method for backfillingenvironment protectian
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BBMA4] . B Hapgpax YKpaiTHMC . B UPAOBAMIOEBHVOW, MiO H @A
117 vugamu Mi HepanbHOT CUpOPWHIIW,B U L8 M & 1 X
npoMMUC/IOBE 3HaUYeHHSA i BpaxoBytwTbcCca [ep>
KonanwuH, n pmun CUNLOBMY ONCPBOO EHO nNOHapg 2800
KopucHuMxXx [Bkblaa@mAabwe 3a ob6caramumu BUMAOOGY
popaoBMLWa 3ani 3HUX Py 4, KaM’ AHOT O BYT
MapraHUEeBUXMPKOTHATEEBHMOX py 4 Ta pojoBwuLu f
(rpaHi TN, BanHAK U, ni ckKwu, Kaoni Hwu, rNvMH
Ha CbOT OAHI P QAP O30XKiaiC p @B ObL C A nepesa
cnocobowm, o 3aBpgac HalWbi Nbwor o BNAUWUB
Ki nbKi cTb nNopyuwewHMNX 3emMensb 3a LaHNMMU
142,7T nrc a , cepepf AK WX ni gepamMmu € Tacki

B7,7tTuca) , ydloa er(nxsha,) 3 NeBimwe.kar )Lorad Ny
(10,3t nuca) . OueBUAHO, Wwo HaWmbi nbwWwMih BNAUB
ranys3b, fSKa WWNPOKO pPpoO3BMUHEeHa B UuUux o06~N
HU3bKWUM i CcknaB 3 @] 2 0T2ED,0p3 & OIMiLELK My 24 e !
nnowa 3eMesib, NOpPpYywWeHUX /MWe Bi AKPUTUMU
CTaHOBMUTbL ThnMocHaa, g Bl 6Homy yncnik Ha&i [prmsadsb
60T nrc &7 . 3a3HauvYeHi SaHi CBi fuyaThb npo

ri pHuMmyoigo GyaBIW® i Ha cTaH 3eMHOT nosep:
nopyuweHb 3 eMHOI noBepXHI npu Bi AKPKUTON
3Ha4YHMX nycTtor y Hapgpax T a CKnapgyBatH.]
nNpOMMCNOBMUX Bi AXO0OAi B Ha 3eMHIi i noBepXHI
3a3HauvYeHi BUAMWN ONOPIHYAURHBX HB e MMHP M3 BOASA
BUKOPUCTaAaHHSH 3eMeNnbHOT O noTeHUi any, nc
npommcnoBux Bi agaxopnis (BigBanwnm nopia, X
T OLwWo) Ta Bi ABefeHHH HOB WX nnow npu 4o
3a6pyAHaIOHEBHRIOM AO0BKiIi nna Ta couUdlalnbHol
Bi oHOB/NeHHSd pi BHA 3eMHOT noBepXHI ocC
PO3BUMUHEHMWUX peri oHax, ae 6ypani BenbHa pe
nepcneKTMUBHUM HanpsasmMowMm, aneoobOMEBKEHIAX B I
cnocob6i B Bi O HOBNEHHSHA 3eMHOI NOoOBEepPXHI

ctTabinbHOCTI Ta Hapfi "nHocCTI

Mpum nigps3seMHIi W po3pobui poagoBuw ANs Bl
KonanwuH, nonepeagXeHHA NpPOCi aHHA 3 eMHOT
Bi AXx,000B006Nn0MBO B perioHax 3 PO3BMUHEHDOH
i HbpacTpyKkTypolo, 3acToOCOBYWTbCSHA TEeXHO
npoc flab4] . MNpwu BIi AKPUTUX TipHMUUYNX poboOT
TepuTopi i BUKOPUCTOBYKTDb pKias HG K SHA3ANAPE ST Mb A
TeXHi YyHor o Ta O[l5W6ojr.i yBhoda on@ea@di @ Bi OH
noBepxXHI, 3anMHaTOl Kap’'  EPHUMM pPpO3poOO06K:
3acunaHHs4 BUPOOBNEHMUX npocTopi B Kap’' ep
nopodlaMiB] , SAKe3 QiOMKIHWMBTON 3 & Y MOB HasBHOC
Takmx nopi A npwu ekcnnyaTtaui i Kap’' epa
bes3nocepepgHi m 6NM3BKOCTI . MporTe, CYyTTE
NYyCTOTHI CTb, Hepi BHOMI pPHIi CTb pos3nopgi ny
i nbTpayi i Bi gllMnaHoro mMacusBy

MepcnekKTMWBHUM cnocobGom Bi AHOB/EHHA pi
PO3BUTOK Hanpsami B @GopmMyBaHHSA 3akKnapgHOTC
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3abe3neynTtb CTiWNKIiCTb i reomMexaHi HYHY H
nepoay. Ha Bi AMI HY Bi 4 3BMYaAaMHOT O 3acurn
KOMNNeKCcCHWUN nigxig, B AKOMY MOXYTb 6yTwu
BUpPpOOGBNEeHOro npocTopy ab6o 1T X KOMOGI Hauyi s
cTaHy 3eMHOoI noBepxXHib. Aldbxw anmdbxmy 3aBA4d8.i

MaTepiany no6nusy Kap’' epHMUX nycTorT M a

Hafi "HOro 3akKknapHOro MacuBY MOXe O6yTwu
onTMManbHOT O BUKOPUCTAHHSA Bi OHOBNEHOT
nepesar 441 CMppovssBIN T K Yy i HppacTpyKTypwWu 7 :
NPOMUCNOBUN peri oH. Mpunu O6rpPYHTYBAHHI ,
Macusy BaX/IMBO BpaxyBaTmn acnekxkTmu 36ep
cTabi NbHOCTIi 3eMHOT MNOBEeEpPXHIMNpHEKORACGCMiEH A
Takum YMNHOM, BUHWNUKaE H OB e —3MaokHIsaTATHAM 1 <
MaTepian», £AaKe N0 CcyTi € Bi gnpaBHOW TO\N
3aKknapHoro mMacuBY nNpuWU BIi OKPUTUX T i pHUYUYMN
BonopiTMwM i H{op vriep,0 ET00 PU® 0T O poO3Mi WLeHHSA
Kap' ' epi B Ta NOTEeHUI NHMX 3aKnagHumx MaTep
oui HK a po3TawyBaHHSA HakKonNuWyeHb NpoMMNC
po3rnapaTtTuncb SAK NOTEeHLUI WHI 3akinayidp a imair
Ha CbOT OAHI He npoBefjeHa, [ LMM akKkTyant

yBar m HayKOBOIO cni NbHOTOW Ta opradHamMu il

[ Ojt' Odzd ° dJIssHd HBMdAZ HYJ dz

MeToOolw pOCHNi OXEeHHA € BUABNEHHA nNnepcnexkT
3aKknapjHmiia /maTiea T X napamMeTpi B Ha Tepurto,|
PYHKLI OHYBAHHI pi 3 HMKX ranysei npomMucn~n
cmcrtemMaTwnsauirl aHani TUUYHMUX JaHux pPO3MI
NOTeHUI NHMX 3akKknapgHuWXx MaTepikkaip'BgpiaB Tau
noganbworo O6rpyHTYBaAaHHA edPeKTUBHUX CnN
3eMHOT nNoBEepPXHI . Ona BCTaAaHOB/IeHHA ne
nycT-@Taw nagHuin MaTepian» Ha Teputopii YK
HayKMMaeTOOAWNYHNIA iMHC T psykeiHT apepeagbavac
reorpadcdgi yHor o po3TawWwWyBaHHSH Ta XapakTe.]
NOTeHUI NHMX 3akKknapgHux wMaTepiani B, a T a
HacTyYnNHNUM [ 060’ eAHAHHA®MHAN | EWWHY 6 & g
BUAI NeHHAM CBUCOINEOVB.i O H U X

Jocni oXeHHA npoBOAoWMWAMUCHL Yy p[eKinbka erT
XapakKTepUCTUK BU3IHAYEeHUX MNPOMUCINOBUX B

MaTepiani B; aHani 3 Micub po3TawyBaHHA T
nNyctToT; 06’ €eagxaHHHUXHPOIBTTAUWIB AHHA NPOM
Kap’' EpHMUX NYycTOT Yy-aHaJ/UNHTYN YiHHHPORP MR HITHID
MeToaun A[AOCNi AXEHb: BUBUYUEHHSHA peecTpiB Mi
nacnopTiB Ta perioHanbHWX JgonosBwmwainin np
i Hpopmaui WHMUX pfaHWXx [HOepxaBHOiI cCcnyxou re
np or gaogleEarthi HW3Ka AiHTdeoppaMrayupi HiIoH M X pecy pci

Mpwn BUKOHAHHI LOCNi AXeHb TaKOoOX BUKOpPMU
Taki daK 30i p Ta aHyassair3a flabHHae Hi HTAN YAH UCXW CATaeHw
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OCHOBHMUM NPpakTUYHUM pes3ynbTaTtTom AOCJ
i Hbop MaEWIAMHA T MY HOT KapTwu pPO3MIi WEeHHSA n
Kap’' EpHUX NycToT Ha Tepuntopiil YKkpaiHun 3
CUNCTEM «Kam-—ETpHMmamywweir omaTtepi an».

tdLbkdz sOIsd HtsMmdz' HYjdz@ IsO tsBGBo Stc] dada™
CncrtemMa «Kap=-3gkKi/ia HyWiir omaiaT epi an» € HOBO
ni Axopowm, AK WU nonarae |y BUKOPUCTAHHI
3aNMoOBHEHHA 1T X MNpPoOCTOpPY LHARBMI MABRQI an@m
ni gxi g AO0O3BONA€E e@PEKTUBHO BIi AHOBUTMKU Ta
nepeTtTBOpOYM T X Ha CTi AKI m 6e3nedvyHi Te
CncrtemMa «Kap-spknamwwkimomaTepi an» € Bakx
cyyacHomMyoobypH@OMY NPOMMUCTIOBOMY KoMMae |
onTuUuMIi 3ayi T BUKOPUCTAHHSA 3eMeNbHUX pecy
Ha HaAaBKONWWHE cepepgoBuWwe Ta cTanomMy po
po3TawWwyBaHHSA i 06’ emi B NMOTEHLUIoOPHEMHM X 3 a
Kap’ EpPHUX NYycTOT Ha Teputopii YKkpaiHun €
4O 3aknapgpaHHSa BuUpoOGNeHUX MnNpocTOpi B nNeEt
CTi Wkoro 3aknagHoro mMacuBy, e@PeKTWMUWBHOT OO
noganbloOro BUKWBPIKHTAHHSE PHITOHP I |1

|l CHYy€e€ HM3KAa BaXNWBUX YMOB | CHYBaHHSA W
nNepcnekKTUBHUX CMUCT-BMKKIgLH Neip HVia Treypd Taaim™»i,
KNWYyoBY PponNb B ycnNniWHOMY Ta CcTiWhKoOMY
3eMHOI N OBEHXBEII t@pPpMYyBaHHSA CTi RKNMX 3 aKkK.
3a3HavYeHNX OCHOBHWUX YyMOB, Ha Aly,MKyp A B
LOTpPUMAHHI K KN X PopMyBaHHSH cCTilhkoro 3
nycrtoTax QAO0O3BOAUTbL [JAOoCATrTwM noblapegemo [l
CcCTUucCnNny XapakKTepUCTUKY OCHOBHMUX YMOB.

TexHiuHa Ta EKOHOMIYHA JOUIIBHICTH dopMyBaHHs
CTIHKOTO
3aKJIaHOTO
MacHBy

IoBHe
Bi/IHOBJICHHS
3eMHOI MOBepPXHi

YmoBy eeKTHBHOT peaizaltii cHCTeMu
«Kap'epui nycmomu - 3akaaOHuti Mamepian

Bianosiauicts 3axoHonasctsy
TA BCTAHOB/ICHHM HOPMAM
Pné@a.OcHOBHI yMOBM i CHYBaHHA N edpekTMBHOI pea

3aknapgHuii maTtepi ano»

1 Ovedz Misy Ekeotstejdzdm C Otcd Amezd P e hiBictsn dzd ¢
«Kap' EpPHEF3 alkycapHrmin mMaTepian» 6e3nocepeq
BUPOONEHMUX Kap' epi B. LLi nycrtoTwu M O X
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r pHMYO[OOYBHWHEPpOANITMMaNbHE BUKOPUCTaAH.I
peani 3yBaTBRakoBapgaAHyHALI

1 OV eds Mmis! H sfls O ldndi'tetis’s d digdatz] c @d'L dfts L OF dzOH
Onsa ycni wWwHoOT peani 3auyi i cumcrtemmu BaxXnmuil
AXepena BUW3IHaAaYeHWX 3akKnagHUX wMaTepi ani
MeTanypriiHIi wWxBe@TM3IBAAMLABEGMUHA, TexHOT
Bi gxoAawu npoMMcnoBOCT I . Le 3abe3znevynTesb
MaTepiani B i BHU3UTbL BUTpPAaTWMW Ha T X TpatH
bdrmdz YydzO SO j § tsdzts df eypda@ 3Hatsy " Adz! cog' ciirlsee M ™
ao0o@PMi HHO OOGrpyHTOBAHOIW. Lle BKNnwyae B
anoBHEHHA Kap' eEpHUX nNycToOT, BMOGIi p Haist
ntTpart i MPOrHO30BAaHUWUX pe3ynbTartiB. Te
MKOHAHHSA 3akKkhnagHWNxo Gropoyi HTT, 0 Baa HeiK Oi HHOBVIE CHTHIKA
[ S Bdztse " YdEMm ceBTjeeMa] SMA.e O6GYTM eKonori yHo 6
NAWB Ha HaABKONWIWHE CcepepjoBMuLUe. 3anoBH:¢
e MOBWUHHO BUKIUKATMN HeraTwuBHI Hacni
OHUEeHTpYyWTbCap'ye pimwuwarke oW Xi A HMUM € 40C )
NAWBY BU3IHaAaYeHWX 3akKknagHux wmMaTep+ani B
03pobKKM 3axopgiB i3o0nayuii i repmMeTunsali
CneKToOM @OpMYyBaHHSA 3akKnapgHOTM O KMEC VEERY B
MBI NbHEHHSH 3eMenbHMUX nnou, 3alHATNX
AaKONMWYEeHHAIMN NpPpOMUCNOBUX Bi gX0n4i B.

sy’ Odz? dzO kzPewBWY 3z cmctemMnm mMae Bpad
alui KaBneHMUX CTOPi H, BKMKYaAWUNgeip xagemie
opraHwmu. KoHcynbTauyil 3 rpomMapacbkKi cTIO |
coui anbHOT yYy3TroAXeHOCTI Ta MiHIi Mi 3yBarT™m
Il " Hftse " Hdz Mls! LOCsdztsH Qo MmiseBz Aals Qi & inls @ dzis
nNoB A3aHa 3 peanis3ayi eUCHMUHERAMY RAE OC Y
a HopMaTuBamMm YKpai HN. Le BKNYace 00T
HaBKONMWWHBLOIO CepepoBMWA, 3eMIeKOpPUCTYB
JoTpumaHHA 3a3HayYyeHUX YMOB [O3BONAE O

W w w -

w I 0 QT W XTI ®

—

SHUM3NUTN eBOWHPMTMHI 3a6e3neynTtTunm exKonori v
ni gTpumMkKky 3 60KYy cycninbcTBa W pfepxXaBHMN

TakKMWUM YMHOM, YMOBWU TapMOHIi WHOro i CcCHYyBa
nycTtT-@raw nagHuminm mMaTtepian» y ripHuyopgobyBH
MIi KOHOMI YHU MU, TEXHI YHMN MUK, €EKOoONOoOri yuHwu
Heob6xi gHoO nparHyT TN MaKcumanbHOI edekT
Mi Hi Mi 3aU4i i HeraTuBHOIO BN/AWUBY Ha A[JOBKI
npoueci cTanoro pPO3BUTKY MNPOMUCTOBUX pe

Ana BM3HAUYEeHHSA MOXNUBUX | CHVYy30dKMXaTLHICIT
MaTepian» Ha TepuTtopii YKkpaiHuW, afe norTe
3eMHOT nNoBepXHI Ha OCHOBI PopMyBaHHSH
CTBOpPEHDO H O B y-a H aH/T) OTRVRYAHTYlY M1 HEO3 @ € MH O T O p o :
nepcnekTWNUBHNX 3aKknapgHmux MaTepiani B T a
gonomor ot i GoogegytvGnling y Metopgonoria cTBOpP
i HPop M@aWiaMAH T MY HOT KapTuw nondrana Yy noc.
Ha Ruc.

BiHMpopvawiambonuyHi i KapTi CTBOPEHO cr
aHani soBadHi 06’ eKTW po3pni neHi Ha Bi O
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WwnammocXxo0BMULWa,; Bi ABanNnm PpPO3KPUBHUX I CKEe,
3onownamMoHakonumuyyBaudi ; Bi;ABaAMUII MEPO/MURT
Bi AgXxoAn; Kap' epwu; 00T eHLU+3aHKi acauHcnTiae.Mmwma T«ekKp
Lani HaBOA4SATbCA MNPUHLUNMN BM3HAYEHHSH
CKnapapoBuMX enemMermHiaEliiTHMRHDN a KialpH o .

Bu3HaueHHs THITIB IPOMHCIOBHX BiAXOiB
AK MOTEHLIIHUX 3aKIaJHNX MaTepiasiB

v

AHani3 MiCIlb pO3TallyBaHHS 3aracis
BH3HAYEHHX 3aKJIAAHHX MaTepianis

v

AHani3 Micup po3TalyBaHHs Kap €piB
13 3HAYHUM BHPOOJIEHUM MPOCTOPOM

7

O0’eiHaHHs PO3TalIyBaHHs Kap'epis
Ta NOTEHWITHNX 3aKIaIHNX MaTepiatiB

I'pynyBaHHs O1H3BKOPO3TALIOBAHNX
3aKJIaIHNX MartepiajiB
Ta Kap €PHUX IyCTOT

BusHauenHs nosutuBHoro Ganaucy
00’€MiB BU3HAY€HNX Kap €PHHX MyCTOT
Ta 3aKJaIHUX MaTepianiB
v
BusipjieHus nepcneKTHBHHX CHCTeM
«Kap'€pHi MYCTOTH-3AKIAXHMI MaTepiam
Ha TepuTopii YKpainn

PneéelNocni AoBHIi CTb T aH sie TCAWICHTI ECM b « KBaA{B' @eIpBHIig H M ¥i C
MaTepian» Ha Teputopii YkpailHM

10 0C s d yj dadzw ftoeocd3{ Mdzee gl i MoHiHR BAK D agHI
MonepepaHi MM pocni AXeHHAaMNU Ha [oXxMH]o,Bi Wa BE

AKOCT OCHOBHMUX 3aKnajgHux wMaTepiani B TEe
po3rnaagaTtun Bi-OI&XHMNI eIHHMEPO@EBEDABAMKSEHHK ap’
waxTHI nNoBUAWCY 30AN 3000WNAKM, XBOCTMWU 3
wnakwu, a TaKoxX i HuWi popaTtkKkoBIi MaTepi an
aHri gapuntmnu TOoLwo) . Tomy Ha KapTy 6yno
6araTtToTOHHAaAXHMNX HaKoOnNuWUyemwmi  NoBMXE 3 B3 HX'D
HakonunmuyueHHSa TM&EHURO 1y0slar u He 6panunceob.

po3TawyBaHHA Ta OCHOBHWUX XapaKTepucTtTuUKk
30i nCHWBaAanNnoCcb Ha OCHOBI BUBUYUEHHSHA peecrT,
obnacTtamun Ykap3aHiaHwmn T uCniygo 3y peecTpax [ot
obnacTtein Bi ACYTHS 3HauyYHa YacTWHa | HPOpPM
Bi Axop[i B Ha TWMYAaCOBO OKYNOBAaAHUX Tepwurt
i Hpopmauyi A HagTo 3acrTapina. Llep rnaoHBa MA 3 a
HEMOX/NTMNBO HaAa CbOTOAHI HaAa OKYyNnoOBaHWUX Tep

3axoagmnm o6’ eKTi B Micub BUAganeHHA BIi axopfi
Bi N C BUKNOBB 01 b H U X agMi Hi cTpauyi i obnacrTtei
peecTpi B Mi CUBX OB Ba neMHaAC TR 20RIpd K 01 M H

ISSN 24114049.Ek onori yHa 6e3neka 7Bav M48y228(ooKkopwuc



JopaTKoOBO BMUBYaANMCbL fJaHi eKONOri yHmMx na
CTaH HaBKONMWWHBLOTNIO cepejoBwu wasoayeBarthc T e i1,
a TakKoOX HMW3Ka niTepaTypHux Ta I HPopmauyi
JO K®ONKH 06’  eKTa MNPOMMUCNOBMUXAHBRINAX NMIHB |
aprTi Ha OCHOBI aHani 3y BHeEeCEeHO HacT
oopaguvnHaTwm (wmporTa, goBrorta), BUA A
NPUPOAHMN/ TEXHOT EHHMURN) , Xi Mi ypmBMHBKR N A/
Knapg, Wi TbHiIi CTb, KatTeropi s eKonori yHo
MBB) , Knac T a rpyna HebGe3nekwu Bi Axo040
Aiwye/ 3aKoHCepBOBaHe/ 3akpurte), XxXapaxkT
annBHe), nnowa, wWe Bavimakgsicmi)H M)y 06
2.r " sy’ SO L OSCBadslsH a uCe@itaibs’ tavdi.c U b pPpoO3 T awys
apakKTepucTUK YTBOPEHWUX Kap’' epHuUux nycrtT
A1 WCHWBAaNoCch.b Ha OCHOBI BMUBYEHHS i HO
eonoriyHoro nopTtany QHOepxXaBHOI Cnyxoéun r
MBWMaC b [ adHi cynyTeaoogekarthi a npospamMumi Tepe
HpopMaui WHUX pecypciB. B pocni gXeHHAHAX
TBOPWUANW BHAaAacnNni AO0OK BUMAOGBYBaAaHHSHA 3 HaAUYHI M
a I nunéexnsyaw>20m) . He BpaxoByBanucb Kap' e
ofoadWNmaKkuXx KOPWUCHMUX KonanwH, A K Kaor
apraHuesi Ta TMWUTaHOBI pyagun Towo, ae

HY TPIi WHIi M Bi A BaNOYTBOpPEHHAM PO3KPUBHI
axojgamMum opfpasy 3a nNepemMi WECHHSH MB KPHa Hyt
06y BHMUX pob6i T B 3a3HayvYeHMx TuMnax Kap
i OHOB/NEeHHSA 3eMHOIT mnoBepxHiIi 6Ge3 3anunuweHd
OC/Hni AXeHHI npupagi nanacb yBara TWUM Kap' ¢
KMWX HEe BWUCTHaMXN M pPA Qa3 KAPIVAB NMOBHOT O Bi AHOI
PU BUKOHAHHI peKkynbTuBaui WHUX poo6i T.

JO KOXHOT BMUABMEeHOT Kap -ZpapiTmMyRgiTOTHMAa
CHOBI aHani 3y BHECEeHO HacCcTynNnHI Xapack:
wnpota, nAa omzaBdywapasIBML KOpPMUCHOT KoMma
MTH Ma)H, pi a poqv@//KMTnm)B,HiscaT[/’leﬂ(ﬁamcn.nom,a
oBepxHiI (r néenmHa «kKkap' €pw) ,( M)T, a Tnypc

aKkK
n

H
H

OO U WWw 20 o 7w 7w X

oiwunn/ 3 Tu ) TepmMipwmc TAyiBia H B Al € UHAA0M
POr HO3HM PMIi H 3akKpuTTa Kap' €epy.

3.1 8lsd dzy’ 2 dz Mmdmlilsj d3d T L.cQOde@H decfi2 Hf @r19n jlstds’ IsC
ni gcrtasi JeTanbHOT O aaHHaa/MNii 3TYM 4 H QA K 8 hoyp Mm
HaHecexHBo c5rdcx oBWMLW T a BUJPABVAOICI XBO B pOUB i K HPWMOB H
110Bi aBani B BYTi NbHBOYNDWpIKAEUNAKBRANBRB BEI

S~ —~~—~0

B P a
Y H n
a) r
pwn 7
Te i

MeTanypriiHuxoblusari B, AbDARaTKOBMUX 3akn
(HeKkoOHAUWUI WHUWIK BanHAaK, GoBMPAHIAME@HUWAH Kiap
BuaABneHHS NOTeHLUP ' NEHPMHXI €K TE@, W«Kiia Ma T e
340i AicHeHO Ha OCHOBI 3icTaBneHHA- npoc
TOHHAXHMWX HaAaKONWYeHb 3aKnapgHux MaTepi an
Tepurtopiil YKkpai HWN. EnemMeHT M -aHOABNA IT M P @ B |
KapTBemMHeaHO H.a Bwac).. i nwcTpye @parmMeHT K
KaTeropi AaMmm BU3IHaAYeHWUX BUAI B MNPOMUCNOB
AKOCTI 3aknapgHnx 3NdnepisrBI3O.6p &aeHIMNCBMN
i HPopMauyi MHI Bi KHa, B AKaeXU CTHOKM 0BE@'HE K TO
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IHpopmauiHO-aHaniTyHa Kap... Panow Y E i Y BopoHex.
ThobiH 5 TR Y 2
Lubiin

XBOCTO- Ta WIAMOCXOBHULA 7 7 Monrasa

]
"] BigBanu POSKPUBHHUX T3 CKeNbHUX NOPIA ¥

[ Mopopyi sigsany waxr
[ 3onownamonakonmuysasi
) Bigsanm meranypriifx wiakis
™) Inwi NPOMMCAOSI BIAXOAN
) Kap'epw
CucTemu "Kap'epHi MYCTOTH - 3aKNaHmi Matepian” @5

A Knwmis ) " Opeca
{ Chisinau
505

Google O R — s 200w |

VMOBHI nO3HAMCHHS:

’ XBOCTO- Ta IIAMOCXOBHIIA . BiABA/IH PO3KPHBHHX Ta CKEJIbHUX [10PIL; ’ 30/10111AMOHAKOTHY Y BaYi
TIOPOIHI BIABANH WAXT

’ i IPOMUCIIOB] BiX0OIH Bi2BaN MeTanypriiitux waxis @ kap’epn

(6) (8)

Binsamm “NisoGepencii”
AT “Nisgensmit ripuinio-
36aravyBansHui KomiNaT"

TOB "Pubanscxnit kap'ep” Tin maTepiany - ripcsKka NOpo)

Pogosuuse - Pubanscoke

BUA KOPHCHOI KONaNMHH - MIrMaTiT

Cneunosein - N°3558 (o 2034 p.

3ainATa nnowa - 43,6 ra

MaKCUManbHa rauGHKa - 75 M

Banancosi sanacn MIH. M3

PitiHa NPOAYKTUB! 0,3 Mnm. M3

MPOrHO3HMA 06'eM NYCTOT - 17,5 MAH. M3

NPOrHO3HMi TepMiK poBoTH - 75 pokia

Cratye Airose
TN MBB - BiaKpHTE NoBepxiese

fnoua, wo 3aAmacTecs - 818 ra

06'em nopiay BiBani - 910 Maw. M3

Maca nopiay igsani - 2,5 Mnpa, T

HacknHa WinbHICTs NpCoKkix nopia - 2,77 T/M3

CPOAOHELIbK

YkpaiHa

LA Masnorpan

R

37
Noxeusk

Janopbixa

10
P8

Muxonais

PnéBurnapg cTBOpeHa#HamHThopwmaiyi napTtuwpaamMeHnT en
KapTwu 3 MEpHato ;M e HT0 ) | HdpopmMauyi MHOT bp aB iMiew a

i HbopmMauyui WHOT O Bi KHa BIBSAEK/IGHLIH UMO TMEAH LBIpIiA HIM »C 1 (
nycT-®Tawk nagHunuin maTtepi an»
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Puns(r) LEeMOHCTDpPYE npocTopoBeE po3Tauwy
«Ka@pPHI AyxKI/DaAMHMNIN MaTepian» Ha Teputop
Hanbi NbW NPOMMUCTOBO PO3BMUHEHKBMIU TPEITHIA0 HKaE
Hapae cucrtTemMaTuMm3oBaHY Ta TO4YHY | Hpopwmauy
Ta OCHOBHWUX XapaKX epimgXxoigi mpioMuamoasmi B
MoTeHUI WHI CUCT e MH3 ackk/iaap HEVPUH | M anTyecpTi oar/m»
i acTtasBi npoBefeHOro nNpPoOCTOPOBOrO aHan
akonmyeHb MNPOMMUCAOBUX Bi AX0oA4Ai B 8K norT
TBOPEHMUX 3HauYHMNX Kap'  €pHMNX nycTtTorT np
OPMUCHMUX KoONnanwuHuH Ha TepuTtopii YKkpaiHwM
Ha mu 6yno BUABJ/IEHO HU3KY rpyn 6NKn3bi
06’ eKTIi B. L i rpynu BM3IHaAa4yYawTbCHA HK MOX
nycT-sawmnagHuin mMaTepi an».

BctTaHoBNneHO, o Ha Tepurtopili YKpai HV
nepwoyeproBo po3rngapgaTtTm MOXNUBI CTb MNOB
wnaxom dGopmMyBaHHA 3aKnajgHuUuXx MacuBi B Yy

X< T O

12painoHax (cuvncoO@eM®dX B3agakHUMcyie Ui anbHI Ha
Mepeni Kk BUABNEHNUWX CUCTeM Ta XapakTtTepwu
BUKNapgeHd .y YTa@BHauyeHNX paiwoHax | CHYIT

po3pob6KW TexHonNnorim dGopmyBaHHA 3akKknapgH
Mi HepE@mpWBMHHA 6Gas3a 3akKnagHWUx MaTepi an
Hagpax Kap' epHUX NycTOT.

HeBi 4’ eMHOIO CKNnNapjgoBOW € BMU3IHAaAaYEHHSH
NOTEeHUI MHMX CWNCT eM akkKraapa HEVPIH i M anTyecpTi oar/m»
Tad@n. MnaHyeoKeaai [O6UWAKBNEHOT cncrtemmu «
3aknagHuim MaTepi a-anwalsyi TUHE@MDO @A Makua piTHIO B H
XapakTepucTtTunukun: pgeTanbHWN nepeni kK 3akKkna
3aMMmMmaHmXx nnou (ra) T a 06’ emi B Hakon
(Mmm# Moy, Ki TbKi CTb Kap' epi B, cTaTtyc
MPOT HO3HI TepMi HM 3 aKpuTrTa Kap' epi B, o]
( Mmmd . MNicna BUKOHAHHSA Bi ANOBI OHMUX 0 0 C

A

Kap' €pHIi—3 aky/car [H mil MaTeamMioa npo Axmaa mn aiHDAEO |
Wwoao NepcneKTUBHUX TexXHONOrNi M 3aknapgaHH

Yy noganbwnx LOCi AXeHHSAX nepepbauyac
XapaKTepUMCTUKMN BU3IHaAUYEHUX NOTeHaHK MamKi
MaTepianu» Ta BU3IHAaAUYUTWU HanN pPHIHWAN 3€ gMVe e TT Uk
po3pob6kKwM Bi gnoBi AHOI onTuMManbHOI TeXxH
Aocni ogXeHb MNOBWUHHI cTaTtu:

f BMU3HAUYEeHHA 3aranbHUMX 06’ eMi B Hakonwu
NOTEeHUI MHMX CUCTeEeMBXaKgiKagamM'i € p(MHIT ery caTIan™K

T Bu6GI p Kap’' €epHUNX3aKYIQT@AMHH S N1 Ha OCHOBI
MPOrHO3HOIo TepMiHY pob6oTwu Kap'  epi B [
cmcrtemMax «KapldzWpmagHiycmamTeilpi anmn»,;

f BCTaHOBNEHHSHA NMO3UTUBHOT O 6anaHcy H
MaTepiany Ta 0060 ' epiB BERPOEGPEMUX NYOBOTOTO [
T avnani 3 Pi 3MNUYHUX, X1 Mi YHMUX Ta Me X aHi

3aknagHux wMaTepi ani B;
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T BMBGI P e pe K TUBHMX MeTOAiI B 3aknapgaHHS4
BpaxyBaHHSH cneuyundikKmn HasBHMUX BuAOi B 3 @
oco6bnmBoCTeNn yTBOpPeEeHUX nNnycToT, MnNnepesBar

f BM3HAaYEeHHA nNepwoyeproBwWUXx perioHiIi B 4.
noBepxHI, nopyuweHOT ri PpHUMYUMMMU pob6oTawm
€eKOoNori YHMX i coui anbHMKXaBoDpKmTi A, CaAaamng

TablaXapaKTepuMCcTUKaAa BUABMEHUX3 TMTTRLHMN KK KMPT e Pi

No . HassBHiIi CTb YyMOB iCHy.B
3'/ HasBa cwu Mi He pamepHOOB M HHAa| YTBOpPEHI
3akKnafgHumx Mart NycTOT|
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Cni g 3as3HauyutTwu, Wo KoHUenuia PO3BUTEK

noBepXHi, nNnopyweHoiBmadpavanmuw pobempmMiuy
MO X/KNBa 3 a y MO B CUNHepreTunuWYyHOTIl B3aemmMoj
npuBaTHOT O 6i 3HecCcy. OCHOBHMUM MPUHLWNC
Bi AnoBi AanbHiCThb, 3MEHWEeHHA HeraTUBHOT (
HaBKO/MMUILWHE ecC ame A30aBxumug T i HTepeci B T pomMa/
TEXHOrNreHHO HaBaHTaXeHWUX perioHax.

Po3pob6neHy FamHdaoip MaUWMiHWH OK ap T Y , Le po3Te
NMPOMMUCNOBUXY TBIORXMHAI BK,apl emMERIPCNEET DB HI
«Kap’' €pHEF3aikycageHpihn amMmant nnaHyeTbCcAa nepe
ekonorii Ta nNpupoagHUX pecypci B, a Tako:
pecypci B o06nacHUWUX [AfepXaBHUWXHamiMi HY £a piad
AO0O3BONUTbL Cc@OKYyCcyBaTu yBary Ha OBWLPIXHMEHH
Yy KOHKPEeTHMUX nNpoMUCNOBUX perioHax YKpa
PO3BUTKY BeNbMMU NOTPiIi OBHMUX e€eKOoONori YHwUX
Bnapgwu (AepxXaBHMWMX Ta perioHanbHMNX) n n
Bi OHOBNEHHSA nNOpYylLlWe MMX 3reiMEHIWLY N NDIT ppMoi@e mai
pe3ynbTar € BaXNuUWBUM nNi arpyHTAam AnA (
edPpeK TUBHUX 3axopgi B 3 NOBHOINo Bi AHOBANEH
ynpasni HHAa npoMumcnosBuMuMWM Bi gxopamum y BMU
3Mi UHEHHKWOPMH®AO | Mi oXYy YKpaiHN 4K Bi Ol
ycBi AOMNEeHOT KpaiHMU.

l dmdztse C d
Y npepcTtaBneHoMy AOCNi AXeHHI BUKNapgeHiI
ni gxopnpwu wo g o YyABNEHHSA T a BMAB/NEHHSA n
Ny cT-@TaK N amMiaHMeipi an» Ha Teputopii YkpaiHmn
KoHUuenui T Ta cTpaTterii 3 Bi AHOBNEeHHA 3
po6oTamMun.

BnsHaueHO, Wwo aHani TMyHa oOUiIi HKa po3Ta
Bi AXO0oA4i B SAK NOTeHLUI nHMPX €3pai KBN aHIaH UTXE pMaaTTOepf
Ha CboOT OAHI He nposBepgeHa i UMM akKTyanbl
yBarm HayKOBOW CNi NTbHOTOKW Ta oOopraHammun [
BUBUYEHUM € Bi HOB/NEeHHA 3eMHOT nNoBepXHI
3aknageaBy MaBuUpPOONEeHMUX Kap'  EPHUX NycTo

Po3KpunTO TeopeTuUuUYHeEe Yy SABI/EHHASA3 alkp/pa JCHACHT |
MaTepi an». HapgaHa XapakTepucrTunka HU3K
i CHyBaHHA W edekTuMBHOT peanis3ayii BU3HaAa
nycriwB aknagHuim mMaTepian», WO [AO03BOAUTb O
SHU3IUNTMN €EKOHOMI YHI BUTparTu, 3abe3neuynrt
ni ATpumMKy 3 60KY cycninbcTBa W pJgepXaBHMU

BnknapgpeHo MeTodoONOT i 0 CTBOPRAAKT MBI
KapTtwu, AKa nonAarana Y BWUKOHAHHI nocni,
BM3HaAaUYeHHSA i XapakTepmcTMKNMN T T OCHOBHMUNX
i HPOp M@aMialMH T MY HY KapTy nNpocCTOpPOBOT O p
3aknagHux MaTepiani BNy@T o/TT BHOP e HAN XU K@API' e
OCHOBI AKOT BU3HAUYeEeHI nepcned43TaKBIHILH@MKC
MaTepi an».

ISSN 24114049.Ek onori yHa 6e3neka 7Bav M48y228(ooKkopwuc



BcTtTaHoBNneHO, Wwo Ha Teputopil YKpail HMU
Kap’ epi B anasa MOBHOT O Bi AQHOBNEHHSA 3 € MH |
po3rnapgapanoyHat? he po3TawoBaHO NoTeH.LU
nycT-®BTaw nagHum MaTepian». BnsHauyeHuwm

cneui anbHI Has3BMW: KpnBopi 3bkKa Nel |, Kpv
MoK poBHdEKKOOM O b CbKa, 3anopi 3bKaBcCcbkdB,aBe
Fopi WHennaBeHCbLKa, Mapi ynbolkkyb&EeEB C b K
KpamaTtopcbka, NMucunuaHcbkKa. OTpumaHuii n
nNi ArpyHTAM ANA CTBOPEHHSA [Ai €EBOro mMexadHi
Bi OHOB/NEHHSA cTaHy 3eMyOipaBOBRPAHINPTMUC

Bi AXxopaMm Yy BU3IHaAaUYeHWUX perioHax, wo cr
i Mi oXy YKpaiHum 9Kk Bi gnoBi ganbHOI W exKon
1 sHW (O

Jocni oXeHHA BUKOHAHI B pamMKax HayKoBOT
«Po3spobka TexHonorii Bi AHOBNEHHSHA MNOPY LE
wnaxom dQopMyBaHHSH 3aKknapgHuWX-T®RAB@A@BEBH VHX
MaTepiani B» Bi g4 Haui otH aYikepHaoirHon .0oHO4Y A OC
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SHEI «Donet sk National Technical Uni versity

ANALYSIS OF THE POTENTIAL OF THE CITY OF POKROVSK FOR
THE ACCUMULATION AND USE OF ATMOSPHERIC PRECIPITATION

Abstract. The problem of water shortage in the city of Pokrovsk, Donetsk region,
requires the search for alternative sources of wagepply, especially for the
needs of industry and agriculturAtmospheric precipitation is considered as an
alternative source. However, at the stage of choosing and developing a method of
managing rainwater from an urbanized area and implementing technieans

for its accumulation, storage, and use, it is important to assess the quantitative
indicators of stormwater runaffResearch is aimed at substantiating the
possibility of using atmospheric precipitation as an auxiliary source of water
supply for imustriakcommunal, domestic, and agricultural needs based on
statistical determination of the dynamics of precipitation on the territory of the
city of Pokrovsk. Changes in rainwater runoff parameters were determined based
on the analysis of the meteorologl data archive for the period 1983022.

The study found that the city of Pokrovsk has the potential for wastewater
accumulation. The city has a tendency to increase the frequency eihbégisity
storms with a 34.89% increase in the average heigttieprecipitation layer for

one abnormal rainy day. Over the period 202822, the average annual and
annual rainfall per rainy day increased slightly by 0.56% and 6.23%, respectively,
compared to the same period in the previous year (18833), while theverage
number of rainy days per year decreased by 5.25%.

The dynamics of annual volumes of surface wastewater indicates the need to
improve the city's rainwater accumulation system, which should provide a 35%
increase in the current flow rate of abnormalnfall and eliminate the risk of
flooding. To do this, the storage capacity should be increased by deepening the
city pond "Nulyovka" and the ridge located downstream. It is expedient for private
households to create individual sediment accumulators.

Keywords: rainfall; urban wastewater accumulation systeaiternative water

supply.

OO0. M. Boromas, B.K. KocTeHKQ2023M
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ddeslsOYytewBdzy BO HjW'  ydlskz easHd E & Mk’ 1
o BOEBNESE Od¢ IsjtdzOb e ted BEMisQy dgdrr , Mt
fobtejB fooRdhdaseshls' O OFEict®dskkiihdds ¢
HY jtojdzts tetsLEdzw HOS s v Olslalts MiVlg Getfdz’ asdff B0t
tesLtetsBCd MytsMmMtsek EftcOodz dedzv HBN s t5E 9 tSH
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HOdZs Bz o' fy' "L L OH Odedsdpdzs ji y d dgtzs  dntf kst (3es
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dZOHABHY j dedz? GBMOH" 8 dz2O0 Isj tdfls wO ] dzedg s @
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GteWHd L IsOh 5o 0dzdr 1z Qlsdzd ® g REEBMY SH
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Il miskzy

JoHeuyynmHa € opgHWUM 3 HalimMmeHwW 3abe3nevert
YKpai HU. Lble noB’'A3aHO 3 TWUM, wo peri ot
KpAaXy Ha Bojgopo3agini 6aceliHIi B OCHOBHMX

pi KM, a TakKoX BIi [ HOICYHCO TKap ympHii 6 HMiuyic, iB uKHa
Lo A30BCbKOT O i UopHoOro wMopi B. OCHOBHM
Boagn € CiBepcbkuinm JoHeUub. Jesgaka 4YyacTuHa
Mi Hepani 30BaHUNUMMU Wwa X DAPMKIM B T HHEKIPO VI T T ELBOO
3abpyamwtio ri gporpadi 4HHY Mepexy. MnaHyBa
BOAOToOoHY 3 [OHinpa, ane 3a OCTaHHI pecsar
po3rpa6oBaHa. BaromMum pgxepenom BOpfOMNOC
onapgwu.
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Fr'ycTuHa HacefNneHHSAL0BO EMAHMAGUAMC | [ O K3a&B H U K ¢
HaWwBwWWOW B Ykpai Hi . Ane 3ab6e3nevyeHicCcT
HepocTaTHbBOI. Bucoka KOHUeHTpaui a BUAO
nepepob6HMUX, TPAaHCNOPTHUXC IM@AXUIBHLMK XB [Biof
pecypEUMBHAUYNAANKNPp@RIPI UMT TexXHONOTrNi YHOTI
yacTWUHaAa BTpar 40 W0 B U X onagpgi B, 0CO06w
obymMoBNneHa CYTNTUHKOBMUM cKknapowm BepXHE
HaaBHIi CTb TAUWMHUWCTUX CXWUNbBHUX [JO Ppo36y
yC K napi enBooBreop xwapy rpyHTY BMU3Ha4vace Ma
iBi onoBi AHO, Many TnNPOHUWUKANUBICTbL BOAW A4
i HTEHCNWBHUX oNapgiB BuMNnapoBYyeTbcda abo c
wapy TPYHTY A0 pPpiyYyoK Ta pyuyatBeMHRBOOOWMP
BHacni ok HecTabinbHOCTI i THi X o-hapgis
30Ha pu3InMkKoBaHOrNro 3emMnepobcecTBa.

BopgHi pecypcwu JoHOGacy LenoHYKTbCA y
Kneébamikk cb K e Ta i HwWwi) [ BUKOPUCTOB-YHTbC
noo6oysTM X Li Nnsax, anda nuTTAa, arponpomMucno
XTI Mi UHUMN, MeTanypri nHnmwu T a eHepr e’
TEeXHONOoOri YHMx npoyecasx. Lesaxi npomMucino
cneui ani 3o0BadHiI BOJO-GXM@A O ARYI MK Kiag,al 5TKT O8I B,
3yeBCbKOI [ HNU3 KW i HWnx TEC, rpaga
MeTanyprimHoro 3aBopgy Ta TOoOMYy nopgi 6HI

Cepino3Hi npob6nemunm i3 3abe3nedyeHHSAM per
3 noyaTKOM Bi NCbKOBOI arpeci i nNPpoTMu
BOAOPABMAbHMX T a i NbTpyBanbHUX CTaHLi
LUeHTpani soBaHOro BogehiomwiT@GMIBIHB,A & BiNPIO @A
YVHEBENMUKMUX Hace/ieHUnKX NYHKIaXi oH@OX i AHDGE
JoHeubKOI o6nacrTi . Micna mTWBKOBMX2 W2 [
MOBHI CTHW 3HMWWEHO 3HAaAYHY KIiAbKiCcTb T1ifapo
CnpuyYymMHumMnNno o6MiIi ni HHA CiBepcbKOro AoHUSA
BOALOCXOBMULW Ta Manux pi yYyok.

Cutyaui a nocunmnacsa KAni MaTWCHIEMIWWMOCO®G
nNiToM 3 O06MEeXeHOW KIiNbKiCcCTH atTMocCcPepHMU
NPOMMCNOBMUX MNi agnpumemMcTB Ta Manxe 80% H
LeHTpani s3oBaHOro Ta #HAKicHOro BOAfONOCTa
o6CTaHOBKMW NpPwW3BeNT0a H Hisa, N pouek3n atgoo, r Q4,0  H3aplioBe
pi BHA 3axXxBOpHBaHOCTI HaceNeHHSA Ha HUPKO

Hapasi npob6bnema 3abe3nevyeHHSH BOALOW H
NOKAaAFHHIGIXOM O6ypiHHSA CcBepAaNOBWUH, ane ue
npo6nemwiyJbkouc CTUXi MHe T X O6ypiHHSA NpPpuUu3BC
pexunmy BOOOHOCHIMUX Wwappi iBBE,Hb A KB OB BRC JYi AI0O@N
cBepannoOoBMUHAX 3HaAUYHO 3 HUXYETbLCSHA, a B pfes
TOro X Bopga 3i CBEPOLNOBMHIAXTEPE3I BOAV B
Mi Hepani 3auyi T, 3abpyfaHeHa pi 3HOMaHI TH
AOMI WKamMm, a Tomy 6e3 popaTKOBOINIO O4YMLU
arponpomMmc/ioBOoOMY CeKTOpPi Ta nNpomMucnanoBOC

BaXnuBumM 3anmwaeTbCcsa pPoO3 LWNPIAEKH H3Aa BPOaXHYMNHX
YyAOCKOHAaANeHHSH i CHY Y MX, Tak n Wnsaxom
BogoOonocCcTayvyaHHSA, ocob6bnuBo ANnga noTpeb np
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KoMnnekcy. Hainb6inbw akKkTyanbHOW cTana HE
KOMYHaA/NAbHNUX NOTmEENRANXNAEHHKTEXH MicusA
MirTpauyii B ymMoBaXx BIi WNCbKOBUX Ai .

ddzOdz' L MisOdsdz & HEfd Hyjd' O fked COY'

OJedi yunrt ymcrTol BOAMW Ha nNnaHerTiI nocTi Al
anbTepHaTUWBHMUX Axepen BogponocTayaHHSAa.
Oi NbWeHHA Ki NbKOCTI noBeHen, K i cnpwuuy
a €EKOHOMI YHI 36MTKMN, npunssenwu 4 o 3a
ecypcamu pfowoBOIi BOA4MW. Onapgun cTanun pc
€eo0b6Xi AHO PO3YMHO KepwWBaMKY, NOBEMI , 3 ML
OKpaweHHSH4 AKOCTI XUTT4A Ha ypb6baHi 308B
fLOCNi AXeHHSA BKa3ywWTb HaAa HasaBHI CTb nopai 6
Cxopgai Ta y i HpAgiaHuyui B Manasa.
CyyacHuWin pocCcBiIi A4 BUKOpPpMUCTaHBR goiUaBATbLE
epcneKTUWBHI CTb LbOINo Hanpamky. Tak, 'y
mncrtTemmnm 360py [Jowosoi BOAWU, AKY Hapga”ni
Hanpuknapg, 3MWUB TyaneTy, nNpaHHA op[Aary,
NA 3HoOM@ONBUKOPUCTaAaHHSA (3poWEeHHA 3eNeHun
p u LbOMY e K-® R GMNITULCCTAO T 29N M T HOT BOAgMW. [
epMaHii 3 BCi X HeTpaguui "HMX BOAHMUX
nNa NOOGYTOBUX HENWUTHMWX aupiiNaeHAT 0eM Hcaelpneogn ym
aceneHHa [2]. B Hirepii, adpukaHCbKI W
HassBHI CTI nNnepioagy 3aTAXHMUX onapgiB, A0
i nbcbKOro [BlocnopgapcTBa
Cncrtewmn, WO BUKOPMUCTOBY KETHbHCAS A0ONUGO B3MOXO p
Ay Xe Ppi3HATbLCA 3a CBOT MM KOHCTPYKTWUBHMUN
3a nNPpM3IHAaAYEeHHAM BCi Tpaguui WHI CUCTE
oI NAKWTbCHA Ha 3aranbHOMI CbKi Ta i HAoWN
mctTemMu 360py OO BMAK OB a@AHB 31NBOBI
yAi BHUUTBO Ha Teputopil BX€& i CHyw4Yoro
TparTtwu 3i 6bpaHa TaKkMmM YMHOM Jowosa BO
Ki TbKW CTiKaHHS no ypb6aHi 3o0BaHi i Tep
BUCNAUMMU peyoBUHaAMM, HadrTonpoagykTtamu
B
T
o}

T oT -4 Ww

O WIlh 1T33=—0 13

i AAMBUMU XiI MIi YHMUMKU CcHnoNykKkammn. Baxnwusbl
paMeTpi B Takmx cucTtemM B Ui nax 6e3nepce
aHCNOpPpTYBaAaHHA onaji HUK@AK SHORAEaMa/Ab BUI
HOWBI A yanbHI cmctTemMmnm nepepgbavawTtb 3¢
opi B Ta i HWMWX TBepAUX HENPOHWUKHUX NOB
Kn. Taka BoOpga He notTpebye rnmbokKor o o
NbTP YAQYISIHHBAW AT py6O0Oro 3aBuUCIOTO CMi TTS
Ka30BOW Kpai HOW B nnaHi 3acTocyBaHHA4
ABcTpani a. Tak, 6N1UW3bKO 1, 7 M 1 H aBC
3epByapun AnAa [JowoBOI Boau,4 %sa kBio A8 a6 alg
KopucrtoByeTbcsa A45. nobyTtoBux notpeb

Y PO3IBUHYTUX KpalTHax [OCUTb NOWUPEHUM
i HAMBI AyanbHUX cucTtemM 3060py BOAMN. LUle no
9095% BCci X onapgi B.

4 JEFEwWoOoOwooO O
O T W —T YL XD®O QD

WoT o8 o0k

O]
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OCHOBHUMUM ®GakKToOpoOM, SAKWUAN OOGBYMOBNIWE BMUK:
aTMocdepHNUx onapgi B, € per iHoaH aentbaHni i KB GMoa
po3pobku cnocoby ynpaB/i HHS A[OWOBOKW BO
BNpoBapfgxXeHHSH TEeXHIi Y4YH MK 0 N3na4CeoHHi 518, uzoopeop i i
BUKOpPUCTAaHHA BaxXNuWBOKW € oOoULiHKa KinbkKic
LaHOMY Micui i 3 3apaHNM pexXMmmMoM BOAJO36O

[isO SO L OoHOddY HBMd HYj dzdav

MeTow JocCNni AXeHb € O0OO6rpPYHTYBaHHSA MOXAW
onapgi B B O MACKMICKH OT Q oXepena BogonocTawu
KOMYyHanbHI , nob6yToBI Ta arpapHi notTpeoby
OVWHaAMIi KW HagXo[gXeHHSA onapjgiB Ha Teputopi

JocCcArHeHHA nNnocTaBANeHOT MeTW notTpebye E

- BUABNEHHSHA Ha OCHOBI ctTaTncTuMyHOT o a
OCTaHHI pecatTunpi uuag BUCOTMN pi WyHOT O Ll
MakcuMuManbHUX [JO60BUX wWapiB onajgi B;

- BU3HAUYNTMU noTeHUIi an pi yHOT O obcAary
YyYTBOPHWETbCSHA HakpeprwrbE&pPI T M.

- o6rpyHrtyBartTwu MOXNUWBOCT I paui OHa/nbHOI
onapgi B y MiCbKOMY Ta npuBaTHWUX Trocnopjgap

[isBHCO HEBMd HYj d

MeTow 6y/sn0O, Ha OCHOBI CTaTWMWCTWUYUYHOTO aHa
BMUCOT PpPiyYyHOINo wapy onapgiB, TaKOX MakKkcMmnl
noBTOpwWBAaHOCTI . Oxepenom i HopmMaui WHNKKX

ap xi B Meteohiue {6].

OAna mapwma O6i nbw BIi pOri AHMX JaHuUX [Jocn
6yno nopagi nNeHo Ha ABa Ppi BHI y-al®8%R003, Bi A p i
| $20042022 poK M. Mo KOXHOMY nepioagy 6yno
Aowi B 3a pik, cepejwpmdKBY ddavr/ yp i lHa py coemaeqi
BMUCOTY wWwWapy onagi B Ba ,ovogw HL ofpoyL)0 BTMAll caeepHel
wapy onapi B, wo npunapgae Hah,o amny/ AOO06OYY)
TakoxX 6yno npoaHani 3oBaHO Ta BMU3IHAaA4YeHO
Ki nbKicTlw onapgi B (Kkonwu 3a o6y NBwunNaapg:

iBi onoBi AoHO, po3paxoBaHO cepejHI BUCOTY
AgowoBuiHvwiemmw/ fo6y) .

Ha ApYyromy eTani fJOoOCNi f[XeHb 6yno n
nNoBepXHeBUX CTIiyHMX BOSA, WO YyTBOpPHWETDbLCA

PiyuHuin o6car NOoOBepPXHEBMUX CTiUYHUX BOJ
BOAO36BGOpPY, BMU3IHaAaYanu GK CYMY TRGHBEIPEHE)B O
Ta xonopHunbeperenehamepi ogm PpokKy i3 3a
06" ekTa, a TaKOX 3 BRRAXyWBAHBOGM: 06’ eMy n

W =W, +W, +W (1)
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neV,—-cepeAgHbOpPi YUHMIK 06’ €EM CTOKY, WO YyTBO

Tennuiih neplipigk ;poky, M
Wo—-cepegHbOpPi YHUKA 06’ e€emM CTOKY, Wwo Y TBO(
Xo0NnNoaHWN nelppiow; poky, M

W —pi UHMIN oOo6G-M&MHM/T/BR@K,. M

Uepes3d pgedi ynt BoghHYy @PbDé6OTMNOp@BATr OM
poKYy Maliixe He npoBoAaATbLCSA, TOMY npwu
NoBepPpXHEBUX CTi WHME& BPAXOBYBAaAMWMK
CepepagHboOpi YH M II Wp)6 cTAar Wgpo/LpoXBAI(X BE IMH 28 4aa /i
hopwmy firTh mn

w, =010 &, &, )
W, =010, &, G5, 3)

Leéy,hc—cepegHbOpPi YHAa BUCOTa wWapy onafgi s 3
poKy, Bi gnoBi gHO, MM;

F-po3paxyHKoBa nnowa CTOKY, T a;

Y',Ya—3 ar anbHwu Koedi Ui EHT CTOKY [AOLWOBMUX
|l HTEHCUMWBHI CTb BMUNapgi HHA onafgi B Ha 3HE
NPOCTOPOBOKW Hepi BHOMI PHIi CT, T®WY3 HIWPWI E
onapgi B, an s baceliHi B CTOKY nnouweto n
BUKOPUCTOBYBATMU NOHUKKYy R /MBIH BBIA [KOOCETGAi TLUHI bEO!
(koedi yui eHT AEFERPME GDBaciOLaaHA®R Ni Hi THUM

B
7

k=0951- 4,2Q0° 0.
Ons pAowoBOro CTOKY Mi EgapillOKHBO&BTIHLME K O ¢
k =0,951- 42Q0° @2957=0,83,
Bi gnoBi gHOo Qopmynn (2) Ta (3) MaTWUWMyThb

W, =01t &, ®83GF ; (4)
W, =010, &, @83 | (5)

1 S &zOH hdss dscts &GOk ' Odl

Mi cToO MoOKpPOBCHLK, 2TmAA oHugecke NEH HZEIMCiIGM (cTaH
2022p . ) , po3TawoBadHe B 3axi gHi K yacTwu
agMi HicTpaTUMBHUM LeHTpPOM TNokpoBMbEDD Mi
€ TUNOBUM 4N 4 JoHOGacy 3a HaceneHIiI CTHK
npoMumcnoBi CcTHW TolwWwo, nopgi 6Humaggo 160 wme
OCBOAKNUX NpoXMBadampmemmAH do3G®BCyY .
MpomMucnoBunii KoMNOaekKoc Mi CTa npepjgcrTa
BOFTrHEeTPUBKOIKW, XapuyoBOKW Ta CiNbCbKOTIOCTIC
ponb B NPOMMUCNOBOCTI Mi CTa EiMEZITB@DA 01
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Mp AdWMTMoKpoOBCbKE>» Ta ni anpuemcTBO 3 B

BUPOAIipeRAT « KO3 », BOHW € He nunwe BeNUKNUM

ane W OCHOBHWUMW 3abpyppHlOBavYyaMu [JOBKI nnA
Ocob6nuBi cTt wM.a [PoOK3proaBULObBKA H N X no6nusy

NYHKTIi B € BiACYTHI CTb TakMmux, Wo 3 Haxoa
Mi cbknmin cTaBOK «HynboOoBKa» Mae cepepHI T
BOoOAga i HTEHCWUBHO NpoOrpiBaeTbCcsad WOBAMP U A ¢
HWNXYe 3a Tedi e i H Wi nopai OHI cTaBK
KaHani 3ayui "nHMMM Ta NOBEPXHEBUMU CTi YHUN
«KKBI THYTb ». MeBHEe camMoO4YMWeHHA BOAOMK Y
npnbéepexHoOT —-pocosywHOOCOYRpeTy ToOWO

Ana 3a6e3neyeHHdA BOAOKW HaceneHHa Ta ni

Bi 4 KapniBCbKOrFNo BOAOCHAIXBIM W MEATCT BX HIIHUT
Ta i nbTpyBanbHI YyCTaAaHOBKMW 4YacToOo nNi agpgact
npuM3BoaUTb A0 3IHBODOHIWXIOLGRAGM@MIHB Bi g KIi N
Aki cTb BOAW Yy BOpJONpPOBOAI He 3aBxXxaun 3a6é
NUTTA Hace/leHHSA nNepeBaxXHO Kynye BoOAgy 'y
po3BO3ATb Yy LWUCTEepHax.

PyHKLULIi O-Map@eanori yHa dIOXKWIOBYXPRE Mi Hea 4 H
BEnnsbko 30% ©®n® miz aviiv@aEea npoomMucnosBa Ta na

6aratTonoBepxoBOIl 3a6ynoOBKMY) NPRAO@AOAE 3 AW
YacTUHY n/601Wyi3 bMicdia®)% k(nagatwTb nNpuBaTHI
npucapgm@ Teputopi amMmun. Okonwuuyi MicTa OT
AinAaHkk) (pMconocywnuei ,eepcygnKi ¢CRAN QG WDNA
No XOBTEeHb 2020 poKYy) Bi gUuyBaeThbCHA I oc
napgi HHA TWCKY Yy BOJAOIKP OBOOPMI3 OIHT3 BU WE HHBSE
BpoxXxaWHi cTb CYTTEBO 3HUXYETbCSHA, Le€e BMUS3H
npob6bnemMy ANnNsa HaceJ/ileHHSs.

OAna BM3IHaypapamMaseWMpHB Bunapgi HHA aTmoc @
MokpoBCbK JOHeUubKOT o6nactTi OK/pH AN POBE
i ApoMeTeopoONNOri YHMX cCcnNnoOCTepexXxeHb 3a f4c
nagi B 3a nepioag 3 1985 no 2022 pokun (T
MpoBegeHHA NOPiIiBHAHbL 3a BI AHOCHO 3 Haut

o "

i BMi cA4YHa Hopwma -0 @3 i o prekou®s 0BM y1 9805k e H
ow 6yB aHoOMaADMHUM,pBa wwaexp eHBH MY KOXEeH T
acToTu BMnNnapgi HHAa 3 N1UB BUCOKOI i HT eHC |
cepejgHa BMCOTa wWapy onapjgi B 3a OAWUH aHOM

AKWN p[pOpiBHIWE NPUMOBNM3IHO ABOMI /Arew amamMi M
pe3synbTartu. OTpumMadHi nNoKas3HWUKM CcBIi guyart
pecatTuvpi ROR2( 2O&M) cepefpHA KinbKicTb A4
5,25% Bi AHOCHO - 21 )peg¥i Xof 1RS85cTpPpOK ce
onapgi B 3anpiKom®@B BA MHEHbL HEe3 HauYHO 360i Nb
Bi AnmoOoBi AHO. HaTtToMi cTb 3a OCTaHHI 19 pock
BMNnajgaHHA 31MUB BUCOKOI i HTEeHCUBHOCTI ,
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Pnc. 1. dy-mepPoRanbHBA CTPYKTYyfmgpomwincma BREAO K
NapkoBa—@@BaorHaaT,0 M20Bep X o-BIPNBAGHRAOBADLODYIHOBA

Ta6bnuua 1. Tlokas3HukKM onapgis y MicTi Tlok
Cepe

. nOBH_MKiEbeMCOTa wapy Hu,

Ne| Mepi poKI N '
ocr|i,z'c"0_"""OB MM/ 4

A LHI B He p he p . h«

1 12%%%_ 19 154,53 496,32 | 3,21 | 1,359| 33 22,10
2 22%0245 19 146,42 | 499,11 | 3,41 | 1,367 | 51 | 29,81
3 12%8255 38 150,47 | 497,72 | 3,31 | 1,36 | 84 | 26,78

N—-KinbKi CcCTb AOWOBMUX AHI B 3 aHOMaNbHOW Ki NbK
Hv-cepegHsa BMCOTAa Wapy onapjgiB 3a O0AWH aHoOMAar

TakmM YMHOM MOXHA CcTBepAaXyBaTwun, WO BMU-
M. MOKPOBCbLK 3a 3a3HauvYeHWNn N eepH couas H3i Mi THb
aHoOMa/nbHMWX oONnapjgiB Mana TeHAeHUIi O [0 3|
BaX/1MBO BpaxoByBaTWw nNpPpuU NPOEKTYBAHHI n

CTOKI B.

Mpun po3paxyHKYy cepejgHbOpi YUHOro ob6cAary
3HayYeHHA Mae KYo,¥)i uVernenomdkygepi o pokKy
BpaxOBY€ BTpaTWm Ha nNovyaTKOBe 3aTpuUMaHH
3anexXxnTb Bi g TWUNY NOBEPXHEBOGBIOBIND KQWITITW
yacTKOBe NOTrTrJiMHaAaHHA BOALOMNPOHWUKHMUMU TNOBE
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3ri goHoO 3B A KigHani MHMi MeToAMKaMKM Ta HopMarT
BUKOPUCTOBYIKTbCA [NA po3paxXxXyHKy o06cCcari e
Koedgi yi eHTa CcTOoOKY ARG YymMiIos MpODERHANI ADBAR

OCHOBHI MEeTOAWNKMN T a BM3IHaAavYeHmu wWo 4 OH a
BMU3HAUYEHHSH Koediyui eHT a CTOKY € "Tpact
LueHTpani 3o0BaHOT O KOMYHanbHOT O Bogonoc

HaceneHnx nyHX]tTaBi yrnpai awmde duioy iuesHOT 0C T O K
Bowy= 0, 6, a Koedi LioEAH TP i GTHUK W CHO0 IBOG BN X0 , EL
0,7 pANnga ypoOCKOHaneHUx nokpwutTiB (gaxwu
BaXKi CTb nNi gpaxXyHKY TOYHOI nno uwi NOKpPMU
3aranbHMihm Kkoedmi Li EHT CTOKY AOOWOBHUMWAEBMOZ.O,
50250 TwmcC. ocYj=0045.cTaHOBMUTHL

Ha ni gcrtasi MeTeoponoriyg4oea pApXuBY Yy
BM3IHAaAYeHO, Wwo cepefgHbOpPi YHaA BMUCOTa wWay
cCTaHOB#TB89, 69 MM, a 3a XmaAaoAdABu@T&rkepni oA
YUMNHOM, cepegHbopi WHnr ao @epanra rano( Wwoas urxa K(o x
o6cAr nNoBepxXxHEeBMUX CTiYHUX BOL CTaHOBUTMN

W, =0,1(39,69M,45M,83(2957=4383523/ &' € ,

W, =0131398M,6M,83(2957=647643 o3/ tc* € ,
W = 438352+ 647643=1085995 03/ tc' ¢ .

AHani 3 ri aopoTexHi YHOI MepeXi Mi cTta TIo
Hapasi Bi ACYTHS UueHTpani a3oBaHa cucTtTemMa
Hepi AKoO cnocTepiraeTtbcs4 nNi gTonNNeHHSH 1}
HaMWHMUXYOKW TOUYKOW. 3 6B /Bb LUAEHHOHWAA /IbOHUOOKB UKXi JibH
BXe 3apa3 CNpMUYMHAE NOABY HebGaXaHWUX e€KoC
Hapgani cuTyauia 6ypae nuwe noripwysBaTwuncs
BUALO3IMI HEHUX (TEeXHOlNIeHHUX) nNnaHAawa@Ti B 3
Ty BaXnNuMBMUM € CTBOpPEeHHSA Ta BNpoBapgxXeH
gowoBoOTl BOAaWu 3 MeTow nojganbuwor o [} B |
HapogHOIo rocnopgapcrTBa.

BnpoBaguntu e€epunHy 3aralbHOMiIi CbKY cCcuUCTEe
oxonnwBana BCH, YdCDOWHIMBMI CipaaBaTHMUI C ¢
HEMOXNUWBUM, OCKIiNbKKNW Le NoB'A3aHO 3i 3H
cnip po3rnNnaHyTun KomMb6i HoBaHYy cucrtemy 360
CTOKI B 3 LeHTpPpanbHNX BYynuub Mi cTa, ne
i HOWBI AyanbHWNn 36ip BOAU NpPpUBATHUMU [OM

JowoBy BOAY, 3i 6paHy 3aranbHOMIi CbKWUM
HanpaBnatTum y cTaBOK «HynboBKa an», wo pos
ogHak an{a uUuboro notTpio6GHO 36i NnbwnMTmM o06C
Hapa3si yacTuMHaAa onapji B BXRe nNnoepaznmédmex
o6’ emMmy cTasBka, B nepiofg i HTEHCWUBHUX 3]
AKYyMynboBaHY TaKMWUM YMHOM BOLY -MOKWaA BWU
po6oTwu, AKI, A K 3a3Havyanocb BWULUWe, yep

npoBoAasAsTbCH.pPITAKODSKHYETIN MOXNWUBIi CTb 3acrTo
AOWOBOrNo CTOKY MAnPpeqowBHlae namaxasHNX BOA
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OTpUMAHHA BOAW HaNlexXHOT HAKOCTIi, nepepgaet
ni gnpumnemcTtBamM, WO po3TawoBaHiIi nNob6bnNnusy M
Heo6xi gHO BT D O BVAEI JpMIY B 3 nonepepgxXxyBaHHSA
npoueci B-HAKOMaBIy@x@4Yax onapgis. Ana ubor
cmctemMm aepauyird, aKi, B LI NAX eKOHOMI I
eHepriwlgpuc. 2) |

Pnc. 2. KoHCc TP galiai cmcog@®immMm | 3 3acToO€yBaHH
BogolimapyBFBi BpsrkomMApeecgpgraboBKka 3Tme@muyil
reotTepmManbHOT cuUucTeMnm agna TepmMoperynsaugirl B O

MpoaHani 3ypaBWWN Ki NbKIi CcCTb AOWOBUX AHI |
M3HayvYeHO, wo cepefHA KiNbKi CTb [AOWOBM
6,58 AHiIiB73a89 menpumiApum UBOMY BUALHO, W
6cAary onapgi B Bnaagpaenicamepiyo aB e raeme B
epeBaxHoOo y BUT Nnapgi 3nNunB, BHacnNni 40K
3abe3neyeHHAa pocnuH BOJOW (puc. 3).

Bi nomogerwgorayi nHmn nepiopn B LJoHeubkKi W
LBOMa nepiofamy HRQGYXRMB.BeHAaep PEapeCc eHb.
Cuntyauyuia B uULelW nepiopfg NOripwyeTtTbcsa Has4
noHapg 70 AHIi B Ha piKk, Wwo € HaWwBMWMM NOt
Kni BcbkaagmbR2&8dc mii B Ha5Ipd ka4 H iJTHHHCH &pwiska) i
Hevwme nNPU3IBOAATDbL [AO BiTpedldopasepozddilnuup

B
7
(0]
n

e i i EHT WU BOLOCNOXMWBAHHSA pocnuH. T
oOXaMHOCTI CinbCcbKOrocnopgapcbKNXx KYNnb'
CNNHMN BOAOKW MNpPOTATromM ycbBwp we e ne Tuax

apgi npumBaTHMUMMU JgoOMOrocnopgapcTBamMmu.
NOBHMWUTWN NARLKPB WO T BOA4M B NoOCYyWwWNuUBMUI
BaHTaXeHHA Ha MiCbKFOOeROQPBAWABBAHY C

I WO 30T w X
QO O30T OT O

"
7
H
o6nemMy MOXHa 3a PpaxyHOK BNpPOBafgXeHHSH
B
H
T
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15,61 0.0,

13,24 0.,
13,37 0.0.

II

I
12,358 9.0,

13,82 2.0,

16,24 3.0,
VI

VII

13,29 9.0,
8,92 0.0,
VII
9,05 0.9,
8,87 .0,
11,21 0.0,
14,29 9.0,
h

0 10 20 30 40 50 60

Pnc. 3. CepefgHboOMi cA4HaAa +IORR2KIK@TH KO TA i H 03ILD

OHIi BGemegHbOMi cayHa Ki nmXkdvMé T Lon PDHKY, MM/ Mi
l dmdztse G d

MpoBeageHNWNn CTaAaTUCTUUYHUK axHa NI GIBHBIP e 0 p 0 I
powmn TlokpoBCbK JoHeubkoi ob6nacTi J[J03BOJ

- 3a newrd@22 poKWMW cepepgHA BUCOTa wapy
oouwoBuMm JEHB OHRB HIARIWOS Ha 0,56% Ta 6
NMOopi BHAHHI 3 aHanori YHMM-—2008¢ pe OHPiUM LML
cepefgHda Ki/nbKi CTb [OWOBMUX AHI B 3a piK 3

- MpocTexyeTbcA TeHAeHLUi A 3WDpuiB0  B3VPCOCCKTO
i HTeHCUuBHOCTIAIM 3Hia 3364i, 8B9% HCHE pe A HbOT BUCO"
aHOManNnbHWW AOWOBUN AE€HDb.

3 ypaXyBaHHSM NpPpOCTOPOBOI Hepi BHOMI p|
wo B CcepefgHbLOMY piyYyHMUKE obBcCcaAr NMOBEPXHESB
CTaHOW=®B10859,95w% pi K, nNRERMNNBKIOMYb BOA, wo vy
XxXonopaHuih nepiona (Tani Boanm), Ha 1,48 pa
yTBOpPWETbLCA Yy Tennwuin nepion pokKy.

- ATMOC e pHI onajawu goui NbHO po3r napa
Boago3abesneyeHHA MéoOai flpep®B6CBKWLNTN [e
ocob6nueo y 3MMOBMUI nepi op. ana UbOT O
CNPOMOXHI CTb 3ar nTMb6nNneHHAM Mi CbKOT O C
po3TawWwWoBaHMMKX HubkpeB astaH u me ygioem.T ocnogapec
CcCTBOplBAaATMNIbHINHIAKON WYY Badyi onapjgi B.

- OvHami Ka piyHuMXx o06CcAri B NMOBepPXHEBMUX
YyOLOCKOHA/NMEeHHA Mi CbKOT cmcrtemu akKyMynio
3ab6e3nedvyyBaTtTunm 36i nbweHy Ha 35% Bi g cyuya
i BUKNWUMTEWK YHenBeaTON/TeHb Teputopi n.

- 3acToCcyBaHHHA KoMO6i HoBaAaHOI cuMmcTBE MU a
rno6anbHOMY nnadHi He BUpPIi WNTbL Npob6nemy
paxXyHOK 36i nbweHHA Yy/NOBJ/JIeHUWX Ta HakKkonwuu
SHU3NTN HHESB amMad aMBEEbKY ULeHTpani 30BaHy ¢C
nocyuwnusei nepiogun pokKy.
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CLUSTERS IN INDUSTRIAL ECOSYSTEMST NEW INNOVATIVE
TRENDS IN THE DEVELOPMENT OF POST -WAR UKRAINE

Abstract.The article discusses the importance of creating and developing clusters
in the context of the digital economy and see@wlogical transformation. The
main goal is taunite competencies and resources through common strategies and
projects to increase the innovative potential of clusters and their participants. The
article emphasizes the need to build and support industkiginological
partnerships worldwide as a keggk for industrial clusters. The importance of
developing the production sector and supporting one's own technological level for
the development of the economy and ensuring nationalb&elg, particularly in
Ukraine, is also highlighted in the article.

Different ways and motives are proposed for strategic partnerships between
clusters, including cooperation in management training, identification of
international innovations, exploration of new markets, and initiation of
international scientific researchrpjects.

The need to create a professional management team of clusters was emphasized
in times of digitalization, economic and so&oological transformation, as only
clusters cover various areas of knowledge and will closely cooperate with other
market @rticipants. Moreover, increasing the innovation potential of clusters and
their participants is becoming more and more important. This facilitates the
pooling of competences and resources through joint strategies and joint projects.
The importance of ideiflying structural gaps in industrial ecosystems to maximize
the benefits of potential collaborations and promote innovative policies for
upgrading business processes and equipment is considered. The geographical
boundaries of the industrial ecosystem determined by the interdependencies
that connect organizations within its boundaries and new ties that strengthen
beyond its boundaries. Industrial ecosystems are defined asleugtiproduction
systems that include heterogeneous agents involved in ghhies, as well as
those who contribute to the realization of their potential and the country's
productive capacity. The value chain can be divided into five main types of
activities: inbound logistics, production, outbound logistics, marketing and sales,
and aftersales services, and may also contain secondary or supporting activities
that contribute to the effectiveness of the main activities. The article emphasizes
that defining the real boundaries of industrial ecosystems is critical for
governments iterested in supporting them and transforming them into closed
loop innovation systems.

Keywords:cluster, innovation industrial ecosystereconomy partnership.

OK. O. Ilag0p3y
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I . YAOBEHKO, 1O. ek a&dad,i HQui . Lwdka,y KM.B i T
npo6newmu, nNoB  A3aHi 3 dgopmMyBaHHHAM Knac
i HHOBaUWi AHUMKU npouyecamun, AHBiiHARO, 6 plaxxe P X &
BCaBuyka, C. OMmemppd adesBX b ko7 .HoBUKOBOT ,
AlNepecagunllk aCpnerTa pPpO3TrNAdaHYTO npioputert
ehek TMBHOCTI i HHOBawUui NHOIpoo 6MEMWe Cayk T B i
i HHOBauUWi NHOT Ai ANbHOCTI 6yai BenbHOI ralj
BYUEHMUX, a K AHAOApPi eHKO B. M., bprpo®@KIOB ., B.
Bo3 H®kB. , Bonk O. M. , Bopo6ihnos 0. M. , r
Kyni kos Mn. M. , My ci eHK O n. B. , Ho B a K 0.
PunxakoBa r. M. , TnuweHKO O. M. , THOT IOH UK B
lOp' eBa YCpaHHMUX ny 6 narkaa U iass X 0 pyiBB KOHLEeHT
AOCi AXEeHHI OKpemMux HanpamKi B opramHi
6yagiBenbHUX nNniagnpunemcTB Ta 11 pecypcHOI
ULbOMY B KOMN/NeKCI €EKOHOMI YHI , couyi anbH
36anaHooBa@AF@mnmor o pos3suTtTkKky [1].

j s LOomO@adedzi . CTPYKTYPHI nepeTBoOp
MUCNOBOMY Ta TEXHONOTi YHHOMY nNaHpguwa
MNbHULUbBKOW AdeiHAaycTpiani 3z3ayi e BHac/
i Ha TepwurTioHpminmm YHkep asi HMe xB3avmpakTep T
BHUX GakToOoOpi B BUPOOBHWMUTBaA, ane N akT
al HCbKUXBNIi popaamBe-E6gMpBDOHMBPEXI Ta
roBenbHI B3aeEMO3B’ A3KW B Yy Magax om o ¢
epHWATMBEA . T a K i npouyecwu NPULWBWALWKIMAMN
Honori nm i YTBOPEHHSHA HOBMUX KnacTtepiB
o]

H

a

T

n

IO AaHOTro AocCni oXeHHSa €: aHani 3 i po
OMIi KW MPOMMC JIQOOBCWIXI A EE€PBBACTIe MBUCBI TN
OOop OB EHIKHIAM IE T EHLULI W Ta pecypciB u4eyj
M Ana 36i NbWeHHA i HHOBaAUi NHOT O MNOT:¢
OBHI 3aBffgaHHA nonNnAaArawTb y KOHCORNI
HaWpKmor o Bi AHOBAEHHS kKpailHMNM.

X ODODODO< O X®®O DTy O

Pz-H40-Hd<IDT IO

=
o
5 9 04X OITTNMOO Oq

o=
0T
@
T B

[Mdeso dz ®jLbkd OId HEsMd HYj d

Mpouecwu M6 yngogaBIYP @ MKOST/EOXBH O TON AP HMEPCTB A
BCbOMYC TOBIK/THPUYOBUM IFNPWOWEMEBMX BE L bOT O €HLE
| CHYWOTb Ppi 3HI Wwnaxum Ta MOTWMUBU ANA CTPE
Hanpuknapg:

V CniBnpauys Mi X AK N@AICIT/eHRMIMO [HIdBBHY a H H

ynpaBni HHA (Hanpuknapgpg, PO3IBUTOK Hal
TEeXHONOri YHi TpeHAU, HaAaNKpaowio)npack:
V BnasnemaHpHAYNXMITRHOBEOLHNUX I HHOBaUi WU
TEeXHONOTri YyHmMmx nNni gepiB. 4oNA NoTeHUI W
V OCBOEHHSA HOBUX Mi XHaAapPOAHUX PUHKI B,
KnacTtepy
V I Hi Ui wBaHHA ab6bo nNi gTpumMKa TpaHCKODP,
wo gKoomepui nHol i ANbHOCTI
V | Hi 4i oBaHHSH Mi XHapoaAaocg&N iCAHEWTKE HBIM B O

cepejfl yyacHMKIi B KnacTepy
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BaXnumBow 03HaAaKOKW CbOlrogeHHSA € CTpi MKe
Wo CTBOpPHWWTbL HebBesaneky Aenaa pio 308 WIBLALMTIbLOC $

uLe B nepuwy 4yepry CTOXKWEITbERAIYKIDABMHUPAC
ekKTOp | ni aTpumMKa BacHOrNo TexHoONoOriwu
aui oHanNnbHMWM 3aBpaHHAM A8 PO3IBUTKY €KO
POCTaAaHHSH aauiXooHaai /Bb HOT 0 fOoOO6pob6ycy gy WCame

Tes3a nNpo -ATKea, Huaoli 96 yagb0 T p ym @3 BHAHLY THO, I C
MPOBGHUYOLBDY LR KHOD PN NOCTI y O6i nbMIKROMNE
aceneHHsa, 6GaraTte abo O6i phepaBaTpPp@EDWAE T
pouBi TarTiMyie & oHaoxmm wa t[2l. cebe nNoni TUYHO
HoBi NOHATTA BXOA4ATb B XUTTA YKpal HCE
OAHMUM C/NAOBOM 4YM BUpaAa3OM, nNpo SAKe WBM
mnTpaTtTmn 6i 3HECOBUXHOP@OMKHMX CPOPAY MBIHB XB O H
ni xvy. Bi 3Hecy BaXnumBo PoO3yMiTWNn, B YOI
3BUTKY i UNUM BOHWU Bi ApPpi 3HAKTbLCSHA O0AOWNH
ni xvy. MownmpeHHA 3HaHb T a i HHOBauUi i
i BTPHOMOLM iBXA K OMMDAaHIi aMun i BCTAHOB/NEHHSHA M
AYHO nNiagBMWYE ycCcnNiWHI CTb perioHanbHUX
Cepef TakWuxXvuaNoea HIii xMier

O W MO WwIT O —

wo<KT< W=
I 00 00

1. knacTtepwu, B AK U X AOMI HY IOT b Ki /b K i
06’ emMHaBHIM X Ta wBWe@WemwmHj X nNi agnp
2. paiecrareni Tm, abo NpPpoOMUCIOBI palioHm
franyseBunin KnacTtep € WUWpWUM Bi g NOHATT
NPOMMUCNOBOTNIO paWwoHy, OCKIiNbKWN BOHHOPE@AOC
cekTtopa, a BeCb NaHUKWXOK CcTBOOpaHmPyBBapT
nocTayYyanbHWKI B CUPOBMUHM [O KiHULEBOI np
nocnyrm Ta cneuyi ani 30BaHy i HPpacTpyKTyp
KnacFrea@aratTo wnpwe NOHATTA, WO OXOTMIK
cnpAMYBaAaHHSA Ai A10bHOCTLiOpPreiYHMHOP YPONBA T HIy TWMC
BM3HAUYEHHSA NaoTHALPEr 9C KkKHLL e HTpoOBaHa 3a nei
neBHIi W Teputopil rpyna B3aeMONOB' Ss3aHM
oaHOro, OpMYWTb VYHIiIiKanbHIi KomMOneTeHUI T
361 noMwy K OHKY PEHTO3 [almaHH iCUT bi  OKK/paeBfTnexp &k OBM
KnactTepun BM3IHavYyawTbCsd HAK JioKanbHa npo
yumcna KomMnaHi i, nocTavyanbHUKI B KOMMNDOHEH
di pm y neBHI N ranysi, MEB'OPaMHN X T ¢
B3a€EMOLOMNOBHIWBAHI CTI pPEAHANHAMNNOBUHKODAaBR
TakKkKoX opraHdHi sauyi i, Lo € «i HCTUTYyTamMum cC
Coll aboration): TOpPTr oBi acoui auyi T ; T O |
po6oTophgaBLiiB;C TarHegrawpiTin3 auyi 1 ; LeEHTPWU AKO
i H Wi
KoHuyuenuyi A KnacTtTepi B Ta KoHUuenui 1 npo
XapakTepucTtunku, 30KpemMa BOHM Har onouwy
(CYKYynHi cTb B OLHOMY Mi CUi )i bMHOOBC TA 3 arHau XT
B3aemMoai i Mi X HU MM NOKpalwylwTb €KOHOMI
nNpPpOMMCNAOBOTNIO panmoHy, Tak i KOXHOTITO 3 Yy
«KAPOMMUCNOBUNA panmoH» (i HOAI BUKOPUCTOBYIO
KoHUuenui T He 300 rpP@IpEEATN Bpxkai@i XHOCTI
npaBuUuANbHO T X 3acToOoCcoBYyBarTMWu. Bi ocyTHIi CcTI
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ni gxopgw, i HO O CTBOpPIWE HenoTpi 6HY nny-
MpomMucnosi paioHW XapakKTepuUusywTbwux T pyl
Ta cepepgHi X nNianpuvneedHB, A SgKINYBPaLUWOTWwe
(npomMmmucnosoro paioHy) € ynmmMano BeNnNuk.l
cneuyi ani sauyi peri oHanbHOI €EKOHOMI KWn.

arnomepauyi o HeBeNUWKMUX KO MNMiHA Mg 3 ouHoi  Nrpaas
OCKi NbKKNW KnacTepwu OXONAKWKWTb TY X KOHI

nNpoOMMCNOBUX palkhioHax, MNPOMUCNOBI pannoHMn
TUNiIi B KnacTepiB. OpaHaK nowupeHUMU € KO
BENUKNUX KOMYB®BHbLBIWU3ICBEBUMWEAI KIi NbKIi CT Mar
ranysi, ane yyacHUKamMmn KnacTtepy € i
reorpadi 4HI Me Xi . MpomMucnosi paioHun fo
HacamMnepepg 3a PpPaxYHOK MicueBOre@uMmayxcop
MexaHi 3MIi B, K i 6aratTo B 4OMY 3aBpasudyiti
3B’ A3KaMm. A oT y KnacTtepisB B3aeMO3B'’
€EKOHOMI YHOT Ai ANbHOCTI y perioHi, ne poc
NoKas3HUKAaAMN i HWM N, HagXe BHBAHWKIXIOT % T B30HDaEY
arnomepaui MHI edpekTMN. Tacxi e peKkTMH npo
KOHUeHTpauirl BUPOOHMUKI B Ki HUEeBUX ToBapi
aoxopny npaui BHUKI B T a cnoxunsaui B. B
MOXNUBI CTb EWMK OIBWMOT OHH A NoKanbHMUX 0 |
nocrtTaya/ilbHUKI B CUPOBUHN Ta MNPOMI XHMUX T
MOX/TMUBOCTAX BRnacHe i KOHUEHTpPYETbLCA KJ
CKOPOYeEeHHSA TpaHCakKui nHux BMTpaAaT 3a p[on
noTavYyanbHWUKI B NPOMIi XHUX ToBapi B. Knact
BapTiCcThb BUPOOBHMLUTBaAa, ane [ BapTicCcThb
TOProBenNnbHWUX Bi AHOCWUH I npo3opocCTi Mi C L

ArnomMepaui s H&@8 EinAKMITERYI BIMMCNPBOTOTN @ati,|
BUHUKa AE HBEH a TN igl1o K cneuyiani zayirl perio
Bi AN OFBE /OKHOP WHE D&ARAHI MU CNi NTbHUX pecypeci
3a paxyYHOK nokanisauii»). BaxnuBum € CT
i cCHyBaHAR®Spaknad®nnus BTOPMUHHMUX edekTi B
BUKOPUCTOBYETbLCHA Ii30Nb0OBaHO AKOKWCb OKpe
TEeXHONOri YHi Bi AKPUTTSA OAHOYACHO pPoO3LWN,]
Qi pm. Ubomy, 3Bi CHO, CNPUAKTELE UKAaC LU aloi
3acCTOCOBY€ETbLCA perioHanbHOW BMNapjoto, cT
BUKOPUCTOBYE B KOolmicCERpPalkKi Ne@RiBRAHIMX 3 ak
3ocepegxXytwuym cBOI 3 ypcov3sB/MSB atea i WGHOo/MOW.  BKO
cnpusae CTBO@BleHHI HOBMWUX

Tewwori YHI 3 Mi HW®, po6oTwmnsauygi 4a Ta uuddp
MyTauyuii Tpaguui nHuUuxXx ceKToOpi B HAK Ha piBH
ypapgosol noni TUKMNM, a4K a Ma e BYUaCHO pe
Mi XHapogHOT O nopgi ny NnpkaouHi K.y n Bpauyk ae e

CTBOPEHHI cni NbHOT BapToOCTI B npouyeci (
nepebyBaHHA ¢i pM y Bi AHOCMHAX KOHKYpPEeEHLU
yac nNnaHAgeMi YHMUX o6GBMexXeHb akKTyanisysano
nocrtTa4yaHHAaBI Tb A K Wo BOHO nepepgbadyace

MpMKMEeTHO, WO KOoOpAOHM abo TakKk 3BaHi pgewm
BHacni ok rno6anbHUKX npouyeci B BepTukan
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peopraHi sauyild, ToRAi AK MB TKA HBONBD/DHOKHTUBLLCTSB O
CUMMOi oFNadeIMOJONOBHIWIWYI Ta B3aeEMOBMUT I AHI
Yy 6aratboX KpaTlHax Bnapjga , cCney@:a&nN bCHT B
EKOHMME G 4YuM | MXYyZET.RIiHOIbHNX HanexaTb CY
nocnyrun, SAKIiyuNpPOHIOKHYNIT bIC/AAC T e py 3Kaouo peau, H
aKOW fAKyTIKplaaBc/TieHpH 1 a6 0 ynpaB/ili HHS nNnapko
Tacki KnacTepHi i Hi Ui aTwnewu € opraHi 3¢
Ki NbKi CTW pi3HUX y4yYyaCHWKI B B perioHanbH
Yci KnacTtTepu MaboOTKBAOT p MK acimiimb Xapack:
V npocTOpoBUNA GOKYC;
V ranys3eBa cnpamMmoBaHi CThb,;
V KputmuysHa Maca @i pwm;
V oganHunuysa ynpasBni HHSA.
Xoya KnacTepu BKNWYIE T X Lpienaxkdem aaTmesipvmact
pi 3HI bopmMHuAa pabpaxeHi

—

PerioHanbHa eKoHoOMiKa/
KnacrepHa nonituka

Knacrtep KnacTtepHa iHiliaTuea
b k KnactepHa opransizauin
1:' : _""-../"9 o B owic & aa
m 7
T '
Juo ] d ! :
\Eb b Y4acHWUKKW Knacrepa
M @ s & g b ke
PnePopmmnm knactepHoOoi peanisauii [5]

Ponb KknactepiB y peri oHaprs@m@oyYpeEH G1THO M i

nob6pe Py HK LLi O H Y IFAKDie [KCNTaaCBT/ESPINT b cob6otw K¢
KomMneTeHUI i, PUHKOBIIMTX NBHANbL BT@WEeBHBNE CP
TeXHOHWOX itMany3ax. KnacTtTepu MOXYTb CAHAYyXWU
ansa peani 3auyi i npioputeTi B Ta BRITAK P WUE
oOpi eHTOBAHOI TpaHcopmMaLuyii peri oHanbHV
cumcrtem, A K Ha cTpaTteri YHOMY , p ordaekc i M H iH
opraHi 3auyii KnacTepiB COnpuMAWTbL Hamar oax
KnacrTtepa, Wwo @apuvumPBKIMBKOBY | HbopmMaUui
ajanTyBaTHGBUNUX Y MOB.

OaoHacx, X04ya Khnacmpejac HEB HEN KeA[DBHWM WM B
BOMH MOXYTb OYTW Bi ONOBIi OHUM | HCTPYMEHT
i HHOBaALi "HMUWX Ta €eKOHOMIi YUHMUX noniTuk. Tc
pob Ha BCi X eTanaxi PHOB DWHIAMBLHIOTr OK POIBEBM

Wopo peri oHanbHWX | HHOBTAA MEHMIXR ,a 6i0C HeYKE

HUX KNKWYOBUX T pasBLUi B. HacTtynHe
TaTu KNWYOBWMWMU pgpaliBepamMum PpPoO3B
BOyagoBaHi M KomnertTe(HPTMHCO.C T2I) .Ta pw

noTeHLUI I
MOXYTb C
3aBOfAKM
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BusaBneHHsA TeHAEHLIN i Buxin 3a Mexi knacrepa CTaHOBEeHHs HeBif'EMHOO

BUKITUKIB 4acTNHO iHHOBALLINHOI

eKocucTemMu
CTpaTeriyHe NporHo3yBaHHs Kpoc-knacTepusais IKﬂa}CTePM AK IHCTPYMEHT I
perioHanLHOro po3BrUTKY

3MiHN Ta iHOBALT B yNpaBiHHI TpaHCKOpAOHHa KnacTepu3sauist
KnacTepamm

Pne.CtraHoBneHHsa KnacTepiB € HeBi ag' eMmBow yvacT

3aszHauyYyumMo, Wwo i HAoycTpianbHa 30Ha- abo
i HOyCTpianbHMWN NapkK 3a paxXxXYHOK NOe€eAHAHH
V eKOoOnori 4YHi Ta i HXeHepHI cmcrtemMun;

V NpaBMWIbHHEH 53 OTHay BNyl a HY B a HH A
V eKONori YHMM MeHeaAXMEeHT Ai AanNbHOCTI
paxyHOK LbOT O ni gcuMnweTbCcA e e KTy
3yneTtartTi Mi Hi Mi 3yeTbcC4 YyTBOPEHHSA B
npuMuemMcTB) ; KONnNekKTMWBHA CUH@RIPOT i ®» 6 MipwmB
ypcamMunm Mi X KOMMODaHIi amMmu.
HueBa MeTa nonArae B TOMYy, Wo6 3BecCT
CTi YUHMUX BOA Ta BUuKUA[gIi B. 3iaH My qaxpigasoms HOHIA
cTaB 3arajilbHuM TepMi HOM ANnA napkKkHIB, L} C
i Hi Wi aTusewm npwu NPOEKTYBAHHI , 6yAai BHULUT
ynpasni HHI
BogHoyac i CHYyWTb W -aRRVEPPAaBMBHUXHAAPRK
V cTana eKOHOMiIi YHa 3 0Ha,;
V Hns3bkokapboHoBa TexXxHONOTNi YyHa 3 0Ha;
V 3eneHnmn iHBecCcTUUI MHUIA KNnacTep,;
V UnpkKynapHui BUPOOBHMUYMA napk.
Ek-OHAYyCTpPi anbHi nNapkli Taip naaToa/bo IP@® apia 3B @

(ucPpwumc. 3).

TIOAONAHHA
BIAHOCTI

Tl

MILHE 380POB'S SKICHA TEHAEPHA 6 4UCTA BOAA
1GNATONOAYYYS OCBITA PIBHICTb TA HATIEXHI
CAHITAPHI YMOBH

M ¢

TPOMACOBICTB, ‘l CKOPOYEHHA ‘I 2 BIANOBIAATBHE
THHOBALLIi TA HEPIBHOCTI CNOXHBAHHA TA

IHGPACTPYKTYPA Ao BHPOBHHLTBO

TIAHA MPALIA
TA EKOHOMIYHE
3POCTAHHA

ﬁ/‘ « O

13 NOM'AKLWERHA 1 4 3BEPEXEHHA
T AKIB 3MIHA MOPCBKHX

1 5 JAXUCT 1 G NP, 1 TAPTHEPCTBO
HAG! EKOCHCTEM YUl CIIPABELLTHEICTE 3APA[IM CTANOTD
KAIMATY PECYPCIB Q3BHTKY

TA CHBHI IHETHTYTH
~
~ z
&= :
1
—
—

Puna. Lli ni cTtanorof6fl[po3BuMTKY B YkKkpalilHI
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LCP BKkNwYawTbNROMMCTI@®@BOICTIi N HHOBaAWUIi I

TakKoX 3axoagun wopo 3abe3neydyeHHSNS T i OH
eHAepHOT piBHOCTI Ta pi W wopo 6O0OpPOTHLOM
npaAamMoBaHa Ha 3HauyHe 30i NbWeHHSA TRKNaLg
anoBWN BHYTPI WHIi W npoaykT Ao 2030 pok
eafni 3oBaHe 3a paxyHOK MOAepHIi 3auyil r
i ABUWEHHSA edPeKTUBHOCTI BUKOpPUCTAHHSA P
KONnori yHo 6Ge3neuyHNIKC JITOEBXMHXO NMD@ G Wjie cTiaB . N pMe
epepng i HwWor o, € NOABOEHHHA Tewmni B nNni gBwu
6i N"bWeHHSA YyacTKW Bi AHOBNWBAHWUX [Xepen

3abe3neyeHHA CcTanoro €KOHOMiIi YHOT O 3p:
oceyyeHa Ha Ai ax 6opoTbbu 3i 3Mi HOW Kni
eHAepHOI pi BHoOoCTI . UCP 12 cnpamoBaHa
i oxoAai B 3a paxyHOock 3anobiraHHsa, cKop
MKoOpUCTAaAaHHA Yy pAepXaBHomy 2&30ppBayHDO MY
mnmaraTtume BiIi g Gi pm™m, ocob6nNMBO BeNUKMUX
acTocoByBaTuK CTi ki MeToaAW Ta Bi ANOBI
Tanoro pPO3BUTKY.

MpomMucnosi ekKocucrtTemMu € CKNnapgHumMu C U
€ piapHi CTb i noAgi NbHIi CTb. l epapxia npwn
i OHOCWUHMN ni gnopsaagKkyBaHHSA, HaTOMIiI CTb
Kocnmcrtemm € ©OaraTtTopi BHEeBOKW CUCTEeMHOL
3aemMonepenseTeHHSAM Be€pT MHKOAC/MbHH, U Xa [ X er oopau
cami opraHi s3auii MOXyTb O6yTKM BOYyagoBaAaH
OB’ A3aHi. ®i pmu npwu UbOMY MO XY THb np e
paguui MHO BM3HAYEHUX T@XKTOBaAPEeWHSSII BaHM
MKOHYBaAaTWHPUBHTaBaPoo6TexHONOTNi YHi Yy HK
MpuMHUWKD noagi TbHOCT nepepagb6avac, 1o X
KocmcrTemMax TakK UYMW | Hakwe B3aemMopgi OTb |
pasBuyi 6i Nnbw 3anexHi, Hi X | HWipXiy HIOE XE
pomumcnoBoOi €EKOCUC TBEMMVO OKHOIKKH A NP O@MM 3K i
aKoX cyb6’' eKT nonunTy BOYyAOBAHI B Mepexy
oOAgHOYaAcC BM3HaAaYatlwTb, o6Me XYy HOTb abo ywm
oBefai HKY. Lle 03 H awMba €T,a LEON OICXOHOI M Mi TCBLOEpP, € H
pocTO 3anexaTtb Bi f ocob6nmBoCTelWn TEeXHOIN
OHW «i HOYKOBAaAHiIi » Ta «CcnNpPpOBOKOBAaHI » CT
6yagoBadHi Ha npuHuKAl.ax B3I aemMo3anexHOCTI

Cy6’'exTun pmewnawTy 60KYyrpawTb BUPpI WanbH

POMMUC/TOBOI exKocuMmcTewmu: 3Mi HU o6cari B
poOMi XHOToO), @ TaKOoOX CTPYyKTypwunu Ta AKOCT
oxopiB) 3apatwTb (36i NbWYyKWTb Um0 6dmiepky K

ekKkocuncTemi CamMe 3 0600KY nonuty dGoOpMYyE
POMI XHUWR nonwurt Ha KOMNOHEHTMU, AKWM,
neui ani 3aui o, noganbwnii nopipiesymalyiaTti
TPYKTYPHMUX B3 a€eMOFB/YBORHO OTPE @,H I B@ LM B H &
a nonuty B NpOMUCNOBI N ekocwucTtTeMi, KON

Bi A HOCMWHA AKX KOHKYPeHLUi T) byae 3anyudyet
nNi NbHOT BapTOCTI
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Feorpadi YHI Me Xi npoMMCNOBOT A e K C
aemMo3anexXxHocTAMM, WO 3B’ A3YyHWTb OpPraHi
"Aa3Kamu, Wwo 3 Mi UHKOWOTbLCA 3a 11 MexXammu.
mncrTemi CcTae BKpahn BaXnusuw, apxe
o v Bi A NoTeHUOH@®AMBONI BAIpia,ui Kaonwu
i ani 3ywTbc4a Ha 3(puotvMmepeabyBalO&Ki N HA
NMTKY) MPOMMUCITOBMUX cekTopax, noTp
NeHHA-NPpRUO®ECBBECTAaAaK i o6bnapgHaHHSA. B
NCTEeMAHVNEA@EBAREMMUBUM ANAa ypsagi s, 3 a
MUWCNOBUX eKoCcUCTEeM TENOBHNEPADB@ME HiH
TakK NPOMUCNOBI ekocuMcTtTemMum MOXHAaA BMUS3
Tewmu, Wo BKAKWYAKWTb Ppi 3aH10yp3i edBHANXX Jlaar HELHOr
BOpPEeHHS BapToOCTI Ta Takunx, WO BHOCHAT
ocunmctemMmnm (Ta T7T yuyacHuUKiIiB) [8la npoAayKT

NaHUu®TBOpPEHHSHA BapTtocCTi MOXHa po36uTwU
A1 ANbHOCTI

l.Bxi gaHa kaor(iHCamwp kK naanjg, OTPUMAHHSA CcuUup
npaBni HHA 3anacamun) ;
auia (BCI BUAWN L1 ANbBHOCTI y np

npoAaykui o abo nocnyr un);
a noricrtunka (Hanpuknaag, oocrT
M Ki HyesmBoemeBi ROoQpPpUCT
MHT T a npopgaxi (BCI cTparTver |
AHHA NOTEeHUiI WHUX KnNi eHTi B A0
n
p
y
H

O W W E OO

POOWIDMOT O W®MDWm
XA =S —"TO XI OIS XRDWWwW
O OOOW®®™- O

2.

3.

: BKNOAYawuym BUOBIi p KaHani B 36
opaxXHi nocnyr un (asHcii HBaM OIVO KAPi aAL
oro pocsBi gy, Taki Aa K obcnyr
e e ob6cnyroByBaHHSA) .

Na H yaor peHHSA BapTOCTi TaKOX MOXe BK K
BUAWN Ai ANbHOCTI , AKI cnpunawTb ni 4B uUe |
O ANbHABKWMX , 9K 3akKyniBna, TexHONOri YuHi A
ynpaB/ni HHA nNWALCbKUWUMWU pecypcamum Ta nobyya
L i BUAW Ai ANbHOCITCIT BO@EMWHIT BB a/paOWw i Qi p !
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CTBOPWE i popgae€e Ui HDI KT H UHELSB OK WX HIOMYI Y& TT
camMe ToOoMy i pmMa HanawToBaHa Ha 36i nbwWw
NaHWW CTBOPEHHA BapTOCTIT,pVMyBaAaPWOW3IEDBAYY
nepeBary.

KoHuUuenui 8 r /1016 @1 bCHTMBXO P/RaHHLHIO BapTOCTI 6
r/ooa b HOI hbpar meHTauil BUPOOHBGYAB@RI, T WDaAa
BUPOOHMYA [Ai AN1bHIi CTb Yy JTaHUWXKY CTBOpEH
pi 3HMMMU oOopraHi 3ayi amMm y pi3HNUX KpaiHax.

Mpomumcnosa ekocucrtema, TaAakKMM YUHOM,
BUPOOGBMHMUMIMPOCTI p, 3ocepengxeHuim 3aebi nb W
opraHdHi sauyi gax, a TaKkKo@MB H®RO MiyH WWMIXC NGy 6/ &
nocepejgHmKkax Ta cyb6’  ekTax 3 O60KYy nonurty
Ni gBuWeHHSH cKknapgHocTI €EKOHOMI wHMiN cCT
ansBepcudgi kaui i Ta 1 HHoBauyi [BH o rKoo xmep 0o MBMC
BUPOOHMYOT A1 AnNbHOCTI |, B AKOMY BUKOpPpM
HaBMYKMW Ta CUPOBMUHA, WO [OMNOBHWIWTbL OAWH
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BUPOOHMUTBA, OoONUCYEGHKWHa N@aFAaN aMb X BUT € X

di pmMmn, He3a/lexXxHO Bi A4 KINbKOCTI a6bo BMUfA
MOXe MaTu KinbkKka Takunx 6as, a nepexig
AOCATHEHHA KOMNeTeHTHOCTI B AKOMYCb HO
i CHOT BIi opi 3HAeTbCA Bi g TOrl O, Wwo BXe O6VYyE
ekKocmMmctTeMm MOXYTb YyTBOpPHBATWNU HOBI opTr &
3acapgpax reorpadi yHoi 6nNnmM3bKOCTI |, Y MO XN |

NOTOKI B T a CKOOpPAWHOWBRBHDOMW, yalpaaERNiHHHI
acundi kauyi 1.
sy sLdy’’ HSBowmEmsHdStcd azda*rpogetTtm Kk omabo |
TEPKIoBHT ¢K@iwd B KOHIDMiak C O Ud KAOUb®Ifioi Y H
PopemagBXNMNBMUM KPOKOM O 370arl ojXeH-Cc
cy, WO HanpaBNeHWUIW HaAa y4yvyacTb. B PpPoO:
5 Har onouwye H a He obX IRHKOHCOTNIOT PpO@B B
epcTBa ANA NpoOMMCNOBMUX KnacTtepiB T
an4 PO3BUTKY e@€BH®S MiIHKAW | 0 A a /BLAHO0Er3(
A€ETbCSABAaAYKBIMIBA ICATHBAI € H H A CTPYKTYPHUX
CNOBUX eKocucTemMax A[NAS9 MaKCUMiIi 3alyi
MK Wwopgo OoOMPGBUEHIHERA Ba3e@mapgHaHHSA. ]
oT&ABWM A9 cTpaTeri YyHOro napTHEeEpPCTE
paut Yy HaB4YaHHI Ha Ppi BHI ynpaBni HE
HHSA HOBWUX PUHKI B Ta i HiOQIC OB & H W X
B .

TN 30 D®WT H WD

Ow X ~"T2oTIT-A--2ITITO
MO aOOsS 4SS xnxxTH0®O0O

npeo T
Id fdztse € d

BnwesasHauyeHIi TIBKHT b€ HMUpi Oi L, encpum C3KMipH T a 3 6
aons KoMnNnaHi I o o o MOAepHIi 3auyil T a au
ManmnbyTHBLBOIT KOHKYpPOBDEHHMDPOIVMEXKOO®EVMAGWE g P a
CBOEW Npupoagow i geanbHO Niagxo[aaTb AnNnA

albo NOTYXHOCTedWinemi gnpnemeams, Kepi BHYV
OTpi 6HO B3ATW Ha cebe HOBY PpPOb. BoHwM
neuundgi yHi noTpebwun uyuneHi B. B ToW Xe 4yac
Bi ANOBIi AHMMN TeEeHO@HWasdW THA MAO POBBINIF
XHONMNOT i W, naHuytwri B CTBOpPEHHSHd BapToOCHT
acTepom. AHTuUMuyuunaui a Ta nepepbavyeHHA
0O6Xi AHOKW YaCTMWHOKW MOHI TOPUHT Y. Hacnpoze
rynapwysad®laci® HOBMUMWU 3HaAHHAMM Ta MaTwn
cepBi CHI 54Tk &ic T ac Tgenpa . HoBa emi anb
Pi BHUUTBO Klaxmexa epa YQaoOmMUWKMBPTOr pa
HOoeHUI T Ta BUKNWUKMN, C Tl4d40 THEH O B @ERI0 /DbH A& b L
acTepi B Ta noB3aABMAaHHH B GyYny Bw MMDT UL 0 B X\
mMckKopwBaTuCcCesb y HalWwoénmxui poku, wo

Aanbworo aHani 3y Ta oOoULiIi HKW Ai A9NbHOCT

006 KP@BE iHn .

® D® 3D

WO xXR A xXx<oTIX-ASwoOooa-H

—TOoOT om0
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THE EFFECT OF USING OF ORGANIC AND MINERAL ORIGIN RAW
MATERIALS IN AGRICULTURE ON SOIL FERTILITY

Summary The presented work relates to ecology, chemical technology, in
particular, methods for the production of fertilizers from sewage sludge and
agriculture.
The scale of production activity increases with population growth, so the problem
of optimizing the interaction between man and nature is relevant and its solution is
of great importance in improving the environment. Wastewater is one of the by
products of anthropogenic activities. When it is cleaned, a precipitate (sludge) is
formed. Thevolume and the toxicity of sludge are, of course, increasing due to urban
growth and the intensification of industrial production. About386kg of dry
sediment is formed per person per year in European countries.
There is no single rational and environmally safe, currently tested technology for
sludge disposal in our republic, and its appearance is unlikely to be created shortly
since the sediments of different treatment facilities have different physicochemical
and biological properties, as well asterly different qualitative and quantitative
compositions of elements.
Purifying and disposing of such waste (sludge) is a serious environmental problem.
The main principles of its solution are a set of environmental and economic interests
of society, envonmentally safe disposal and use of sludge, and their involvement
in the economic cycle. The problem of using waste for fertilizer has various aspects
and it is inseparable from the problem of soil fertility and ecology.
The exceptional importance of @gic matter in increasing soil fertility has long
been known. In this regard, application of organmiineral complexes that affect the
productivity and quality of plants, determination of effective fertilizer norms and
application of new technologies ara argent issue and are of great theoretical and
practical importance.
The fertility of the soil is very dependent on the intensity of the biological processes
taking place in it. Sufficient moisture, organic matter and a favorable reaction of
the soil soltion are required for the activity of microorganisms in the soil.
He worked on the technology of orgamiéneral complex preparation and applied
it under agricultural plants (cotton) in order to achieve the set goal in the direction
of solving this issue.
Key words:Soil, cottory organicmineral complexfertilizer; fertility.
https://doi.org/10.32347/24144049.203.3.74-80

Introduction

Cotton farms buy thousands of tons of mineral fertilizers, herbicides and other
substances every year in ordeathieve high yields. At the same time, the state and
municipalities spend a large amount of money on land reclamation.

O V.. Jafaroy 2023
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Application of scientific achievements and advanced practices to production will
allow to achievepositive results in the development of cotton farming [4]

In this regard, using of alternative possibilities (volcanic mud, igneous shale,
domestic and sewage waste, etc.) raw materials for the preparation of-ongreail
complexes based anodern technology has become a priority issue tf#tjay

Natural minerals of nocore origin, widely distributed in our republic, wastes of
various purposes, etc. the expansion of the potagshasphorusitrogen fertilizer
raw material base, including tFertilization of low-fertile soils and the improvement
of the ecological environment, is the main goal of the research.

Object and methods of the research

Field researches were carried out in the territory of Azadkend municipality, Saatli
region, in 5 vaiants and 4 replicates, and the area of each plot was 2 @440
white golden cotton variety was used in field experiments.

Ammonium salt (33.4%), phosphoramaphos (51%), potassiypotassium
sulfate (52%) and organimineral complexes were appliedrdgogen fertilizers.

Soil agrochemical analysis in soil samples taken, pH in potentiometer,
granulometric compositionr- N.A. Kachinski, absorbed ammonia (\H4) —
D.P.Konev, nitrate nitrogen (WO3)— GrandvalLyaju, total humus-1.V. Tyurin,
total nitrogen, total phosphorus K.E. Ginzburg and G.M. Sheglova, free
phosphorus-M.P. Machigin, total potassiumP.K. Smith, exchangeable potassium
—P.V.Protosov was determined in a flame photometer with water.

The agrotechnical care of the planigs carried out in accordance with the agro
rules adopted for the region.

Analysis and discussion

Chemicalization was the basis of agricultural intensification all over the world in the
second half of the last century. As a result of this, a high yieldbtamed, but later
this process created great problems from an environmental point of view.

In this regard, using of organic fertilizers in the production of agricultural
products has become one of the priority issues.

P.B. Zamanov pointed out thihiere are up to 40 different wastes that can be used
as organic fertilizers and that have a reserve of 22 million tons and showed that these
wastes are collected in different places every year and cause environmental pollution
[3, 14, 15].

Preparation and application of such waste as organic fertilizer is very favorable
for farms both economically and ecologically.

It has been determined by the conducted researches that various local organic
wastes can be used as organic fertilizers. Thega@ wastes increase the nutrients
in the soil and have a positive effect on the productivity of agricultural plants
[11,12].

By carrying out laboratory research (chemical, radioactive, microbiological, etc.)
of minerals with a rich organichemical cenposition, as well as domestic and
industrial wastes, which are available in our country, the complex fertilizer
preparation technology is applied in the relevant farms, and at this time, the hydro
physical properties of the soil, at the same time, iefy important to solve applied
sciencebased issues, such as determining the effect on the nutritional regime,
development, and productivity of plan@ 9].
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Tillage methods have a great role in the cultivation of agricultural products, as
well as in inceasing efficiency in farming. It is clear from scientific studies and
experiments that minimizing the main cultivation of the soil has positive results
[1, 10].

In order for cultivated plants to grow and develop normally and produce high
yields, they musbe well provided with the life factors (water, light, air, food). Of
these life factors, water and food are mainly paid for by land. Therefore, improving
the waterphysical properties of the soil is one of the important issues.

The fact that the soil steture in the planting layer has a favorable structure for
the plant, preservation of moisture in the soil, and at the same time improves the
exchange of nutrients, which is considered one of the main factors that directly affect
productivity.

In the areasf our republic where irrigated agriculture is spread, soil degradation,
decrease in fertility, and deterioration of water physical properties of soils have taken
a more intensive form [3.3].

It is necessary to improve the physicagchanical and agroamécal indicators
of those soils, and at the same time to regulate the humus balance in order to get a
planned high yield from agricultural plants.

Application of organic fertilizers is important for improving soil structure and
increasing fertility(figure 1).

It is clear from the conducted muitear researches that a part of the mineral
fertilizers given to the soil is exchanged or is washed into the deep layers of the soil
in the form of various compounds. This process varies depending on soil ané climat
conditions [6 8].

In order to study leaching losses when fertilizers are applied, lysimeter pots
(50x50 cm) were placed under the cotton plant in t68 6m layer of meadogrey
soil in the research area, and samples of water filtered frolysihreeters were taken
and analyzed in the characteristic development phases.

Table 1.Nutrient leaching under the cotton plant in meadpey soils, mg/l

Water content Control variant NPK Organic-
mineral
complex

Roughness 42,86 37,24 41,81

pH 7.4 7,5 7,6

Sodium N& 293,56 371,30 174,53

Potassium K 24,16 157,45 34,41

Calsium C#& 731,59 239,67 659,51

Magnesium Mg" 75,44 303,19 106,08

Iron Fée* 2,91 305,50 66,34

Sulfate Sg* 1299,70 191,76 182,28

Carbonate C&? 1388,01 681,48 1312,85

Chloride Ci 299,71 606,30 119,66

Silicon Si | 3,01 1504,01 307,52

Aluminum Al 1,97 370,83 79,67

Dry residue 4100 4700 3100

ISSN 24114049.Ek onori yHa 6e3neka 7Bav M48y228(ooKkopwuc



Figure 1(a-d). Examples of the use odw materials of organmineral origin in agriculture

The experimental soils were poorly supplied with nutrients in forms assimilated
by plants.

PH in filtered water samples is close to neutral as can be seen from the table
(Table 1). It ranges from,5 to 7,6. The amount of leached chlorine (Cl) and sulfate
ions did not exceed the permissible limit.

In recent years, the cultivation of cotton as a monoculture in our republic, the
non-application of crop rotation, the oseded application of mineragftilizers, the
use of organic fertilizers in very small quantities, and the violation of the hydro
physical and biological properties of the soil have led to a decrease in their natural
fertility in various degrees.

M.P.Babayev, E.AGurbanov and othetsave shown that lontgrm irrigation,
recultivation cultivation along with the application of organic fertilizers improves
the structure of grassland and grassland wetlands in Central Asian conditisjns [2

It is clear from the above that the applicatajrorganic fertilizers together with
mineral fertilizers plays an important role in obtaining a high and stable yield from
agricultural crops.

Studying of the agrehemical and granulometric composition of the soils where
agricultural plants are grown als determining the agronomic and economic
efficiency of the fertilizers applied to these soils.
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In this regard, some granulometric composition of the irrigated sandy loam soils
of the experimental area was also studied (Table 2).

Table 2.Granulometric composition of experiment field irrigated meadosy
soils, %

Size of fractions, mm
variants | PPy 0 [ 025 [ 005 | 001 | 0,005
€M 1 025 | 0,05 | 001 | 0005 | 0001 |<9004<001
control | 050 | 027 | 17.33| 1520| 432 | 2468 | 38.20| 67,20
Sand 050 | - |1808| 16.12| 636 | 26,60 | 32,84/ 65,80
Organic
mineral | 0-50 | 0,28 | 18.48| 22.20| 3,88 | 22,56 | 32,60 59,04
complex

As can be seen from the results of the analysis, thersyidayers of the irrigated
loamgray soils (AUa+AU' = 0.50 cm) had a mediunclay granulometric
composition, and the granulometric composition was relatively light@r59%) in
the organiemineral complex has been done.

Result

1. The researched meadgrey soils are medium granular soils. Application of
organic and mineradlomplex in this type of soil affects the soil structure to a certain
extent and improves its capacity, as a result of which the root system of the plant
develops better and can absorb nutrients better.

2. During the research, while analyzing the water $esnfiltered from the
lysimeters placed under the cotton plant in the irrigated meageyvsoils, it was
found that pH is close to neutral. It ranges from 7.5 to 7.6. The amount of leached
chlorine (Cl) and sulfate ions did not exceed the permissible limi

3. As can be seen from the results of the analysis, therepldayers of irrigated
loamy-gray soils (AUa+AU=0.50 cm) had a medium clay granulometric content,
and the granulometric content was relatively lighter (< 0,59%) in the organaral
complex was observed.
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cnoco6iB BuUpobHUMLuTBAa JOo6GpPpMB 3 ocapiB CTiUHM
Macwtab6bun BUPOOBHMUYYOI Ai ANbHOCTI 36i NbWyWTE
npo6nema onTwuMi 3auyi i B3aemMogil nogwAaHmwai np
Be/IMKe 3 HaoOYdHiHs BHAaBKONUWWHBLOINO CcepejoBwuwa.
NOBGIi UHMX NPOAYKTI B aHT p oauow LeeHHHHDITI0T YA TE BRQApskE @ @ T |
(wnawm) . O6cAaAr wnamMyXxBumwalieop 3poCcCTac yepes
i HTeHCU @i xvand oo B apo BUPOOBHMLUTBA. 3a pi K j
YyTBOPWETHLC A3 OB NKMIMGEDE 2[00 3 PRAD Y, HIMYL UHY .

€EaMHOT pauyi oHanNnbHOI Ta eKONOri YyHo 6Ges3nNneu4yH
TexXHOoONnoriiocy®BW /Mmiaauda i jpecny 6ni ui HemMae, Ta #
HaWbNMX4YMM YyacoOM, OCKI NbKW Bi gKNapgeHHwHa pi 3¢t
Xi Mi YUHI Ta ©6ionori YyHi BnactTumBocCTI , a Tako
cCKna.pgosi

OynMuUWeHHSH Ta yTupaxkeausa (ocaapgxs)Bi € cepinos
npo6nemoto. OCHOBHMUMU NPUHUUNDAMU-IKIO HBOMP iY1He Kt

i HTepeci B cycni nbcaysran,nie3kaowi oar iTyaH B MEKEO3PMMECUTHA H +
rocnopgapcbkoro Kpyroob6iryyxoflipp 6 Aaavwegg 0 BPPi K3BHDI U
acnekTun i HeBi Apai nbHa BiIi A4 npob6bnemMu poppgwyocCT
BUKNWYHE 3HauyYeHHSA OpPraHi YHUX PeEeyYOBMUH Yy Ni
LaBHO. Y 3B'sA3KYy 3 -MuUmepaOoGbE®PBeYBROMMBE/TO©PCRABO
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NpokKATYU BHI CT b i AKIi CTb pocnunH, BWBHAHASH € B B A
3acTOCyYyBaHHA HOBMUX TexHONOri W € akKTyalbHWUM
npakTMWYHE 3HaYeHHSH.

Poagwui cTb TFpPYHTY AyXe 3anexuTb Bi g | HTeH
HbOMY BRIOAGBY A. [Ona XWUTTeai SAbHOCTI Mi Kpoopr a
Ki nTbKi CTb BOAOTFIW, OpPraHi YHUX PpeyvyoBUH i cnpwu
Ond pOCSATHEHHSA NocTaBNeHOI MeTUPY3IpPADPE MA Y

TEXHOAONPNT OTY BAMHMIAH e@E@IM b HOT O K O yBa ABIRNA/[I ST a 3 a
yaoobpweBAHAbLKOI XEFOAAYPER.KWBaBOBH

s dzt ytso ' fhizgataBapHpr aMH eiepanbHNG L E@OMABEKC
poagwyi cCTb.

dlsOlslsw dzOH' 2 h dz@.06H B0 26 HOC s d2dzwIsO HEB HkzCE
31.08.2023
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ORGANIZATION OF ATMOSPHERIC AIR MONITORING IN KHARKIV

Abstract. The retrospective and current state of atmospheric air quality in the
Kharkiv agglomeration was considered. The results of monitoring of atmospheric
air quality in recent years have been studied. The research of the existing system
state of observation @hmonitoring of atmospheric air in the city of Kharkiv was
conducted. The procedure for organizing atmospheric air quality observations
abroad is given. The measures are proposed to bring the current monitoring system
into compliance with European standardnd the requirements of legislative and
regulatory documents of Ukraine.

It is necessary to determine a refined list of enterprises that exert the greatest man
made load on the agglomeration of the city of Kharkiv as a whole, to adjust the
locations ofstationary monitoring posts for atmospheric air pollution in the city of
Kharkiv in order to ensure better quality monitoring, in particular in residential
areas.

It is necessary to update the existing monitoring system, namely the arrangement of
newindicative observation posts on the state of the atmospheric air, which will make
it possible to conduct observations at these posts online for: Cg),N8D), Os,

PMa.5, PMo.

In order to observe the state of the atmospheric air in places where ther® are n
stationary posts, but there is an influence of industrial facilities, it is necessary to
use route observation posts (fixed observation points), whigt be monitoredy

a mobile analytical laboratory.

Information on the state of atmospheric air patat should be available to
executive authorities and all sections of the population, therefore, it is necessary to
design and create an information and analytical system for monitoring the quality
of atmospheric air.

Keywords: atmospheric air pollutants air monitoring maximum permissible
concentration air pollution monitoring post.

OnN.Tr. Kupienko, €.M. BapnR028s
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Hayui OHa@NSPONHIOC MIi UHUDN M. BeX\MTEBAab KIOM .0 «Xap
aBiaui "HUMMW T HCcTUTYT», M. XapkiB, YkpailHa
YK pai HCbK WAL OCHIA YIKHOMBAO | HC T UTYT € v &KPHHI] EMY x
MXapkiB, YKkpaiHa
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YkpaiHa 3pi AicHWE Ha cBOI N Teputopil e
36epexeHHSAS 6e3NeyHOro AN I CHYBaAaHHSA XWUB
cepepoBwuuwa, 3axumcTy XurtTta i 3popoB' 4
3YyMOB/IEHOT O 3abpyAHEHHAM HaBKONUWLIWHBLOT
LOCATHEHHSA T apMOHI WNHOIMpO3LaNE M ®OXKIOTP OHWG N ipJE
BUKOpPUCTaAaHHSA i Bi ATBOPEHHHA NPUPOJAHUX pe
MOHIi TOPWUHT AKOCTI aTMoCcdepHOro nNoBI T

Bi ANOBi AHO A0 3muMae@mHeHapameypyxXaBHOTrIoO MOH
OXOPOHNW aTMOCdepHIKlECHDO @B AaHPB O3 XKRBOEPETY
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YkpaiHu Bi g 14 cepnHa 2019 poky N 827 «
MOHI TOPWUHTY 'y T anyasi 0 X O[B] d g le—"TRoTpwACACOdKE) p H
30KpemMa 3a nepeni KoM nNoKas3HUKIiBaTwH&AI 2BMU
Mopapky.

Ana YxpalHn uye BaxXxnuso, OCKIi NbKKXUW B YyM
npoTun YKpaiHM HeobOBXi AHO WBUAKO He nunuwe
o6cdru 3aBpgaHoOl WK o Aau LOBKI nnt, abwnu H

Bi AHOBNEeHHA A[OBKI nNNsa.

¢ ¢ sdz’Odz' s -

Hapas3i ykpaiHCbKa cumcrtema MOHI TOpPUHTY A
hbakTy nepeBUWEHHSA NOKa3HMWKaAa 3abpyAHEeHHSH
KapTMWHY cCcTaHy AOBKIi nn4a. Bi anoBi A HO Ha ¢
BaXNuWBi ynpamMMAi.HCDbKI pi we

KomMnnekmcauvicncrtreMmaT Yy HNDR 36i p eKkonor. i
3ai mcHwBaTM 1T X BignoBIi AHMIA aHani 3. Ao
eKonori 4yHi OaHi [ Bi AKPWUBATKIOHBEH LAIKE Wy, e
Ha/le XHMUM YMHOM cucrtemMaTumsysaTtTun ix [4].
Cy6’' ekKkTaMMW MOHI TOPUHTIY aTmocdepHOro n
YKpaTl HMU € peri oHanbHI npeactTaBHULUTBA )
BMUKOHaB4YOi BAnapgpn 3 NUTaHb 0 X 0 pooBHaMw, aH g B4K] o.

OpHaK opraHisauia Ta MeToOoAaONOTrNi 9 MOHI
NoOBIi TpA HaTenep we He 30BCIi M BiagnoBi Aak
MOHI TOPUHT AKOCTI nosei Tpa B €C. Ha B
abpyAHeHHS noBi TpA nNnuwe nHiagxnm@c 1€alx ncenpe
e3nepepBHIi CTb CNOCTEPEXEHDb Yy FfHPIEHT @BpP I
C naoombk®As HAa 30HWMW Ta arnomepauirl. Arn
epeagmMi cT4 3 HaceneHHAM noHapg 250 TwuncaAau
nmMor oggavaeABa [ 5]

WaOMmOow

MokpueatTn BCI

Teputopiww NyHKTamum BiI 06
C a4ansa oui HKM AKO

€ CTi nosBi TpA BUKOPMUCT
BMMIi plOBaHHSHA 3 Bi f6opomM npob, i HAnKaTun.
i kcoBaHI BUMI plOBaHHSA Yy SBAMOGHH A H aMpra 4 HE
3abpyAHWOBAaNAbHNUX PpPeyoBMH B aTmMocdpepHOMY
6es3nocepepnHi W aHani 3 npoo noBi Tp4a. Mp
MOAdentwBaHHI BU3HAUYEHHSH KOHUEeHTpaui u B i
BMUMIi ploBaHHA € YmHermmc T aQHHaOK , TOOCHOBHOKW 0N
MeToAay € HM3bKa BapTiCThb [ MOXNUBI CTb
Teputopii, a He Ti/NbKNW B OKpeMMX TOUYKaAaAKX
Bnoi pymembploBaHHA BM3IHa4vYalwTb 3a KOHLELE
KOHUEeHTpaui i BMUMaTia KTeb3 YyT/IObYTHAOTI i B i BKMCMAI LP 10 B
ANA HUW3IbKWUX KOHUeHTpaui mw JocTaTHbLO nNpwu
BUMI prOBaHHSA, Wwo MnNOEAHYIWTb PpPi 3HI MeToA4MWN
BM3HavYyaeTbCca CBilW cneyundi YHMA pexum oLui
OCHOBHMUMM G MWMMHIOB)aE HOBUHAMNU, 3 a :
cnocTtepexeHHa B €C, € piokmawEg TSI pBMm, ai
030H I okcunpag BYyTrnneuymw.
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A
He BiANOBIAaE HOpMaMm
- _ _I'pannune
3HaAYEHHHA
. . Pexunm 1: hikcoBaHi
4 Bigpnoeipae Hopmam BUMIpIOBaHHS
ni_ﬁ | R _ BepxHin nopir
_ OLIHKK
Pexum 2- KoMBiHaLiA 3
thikcoBaHMX BUMIpPIOBaHb
Ta IHWKWX MeTOOIB i i
| EP _ Huxin nopir
OLIHKW
Pexmm 3: mogentoBaHHA
Ta/abo 06'eKTHBHE
OLIMIOBaHHA
BipnoBigHicTE AKOCTI OuiHka aKocTi
aTMmocepHoro atmocdepHoro
NoBiTPA J10 HOPM noBiTpA
Punec. 1. PeXnmMu BUMIi pPHOBAaATAH AH UDKMHK 8T HOU KNiOBp OB & [B X
FrPaHMYHOINIO 3HAUYeEeHHH
€EBponenceobKi OUNWpPpEeKTUBNUW BCTaHOBNWIWTb HO

nwoaonHNM (nopitrakH eidbemmse kemKlocmcrtem (KpUTwKUy
JepxaBn €C MawTb TrapaHTyBaTu —-poOBpHBAH
BMi CTY pPeyYoBMUH B MNOBIi TpPpi ,HAB C TNaOHICEEEIHKEXH
3MEeHWeHHA WKi AnnBuMUX BNAWBI B Ha 3J0poB’

ui nomy . KoxHa pgepxaBa BM3IHauyae smeTy LL
Bi L COTKOBE CKOPOYEeHHSH KOHUeHTpauyui.i U un
BM3IHAUYEeHOro nepiopgy.

AK WO BN NBOBHI ym arnomepauyiri pi BHI 3 ¢

Oy MKy T PaAaHUUHMX BEeTIKIMIMHL ia/bLO0O BOAYIA bN O K a 3 H
3060B’' A3aHa po3pob6GBMUTHM nNnnaH 3axoni B A[nA

OvpexkTtuBsun €C BMU3IHaAaUYaWTb, Wwo ieH doyp™A L i
6e3KOWTOBHOKW i [fOCTYNHOKW [AN1A CNHOXWUBaAaAua.
BpaxoBytuwmu HaBefJeHe, 3 ypaxyBaHHAM

npob6nemumu wo 4 o NMONi NWeHHS cCTaHy aTMOCC
opraHi s3auyii cnocTepexXeHb 3a HAKIiCcCTH aTMm
piBaRiFrnBMepayi i M. XapkKkiB € AyXe akKkTyanb

1 d¢ d&zOH ®hdetso dese s BOIj o Odzlz
ABTOpaMuM nNpoBeAeHO [AOCNi AXeHHS peTpocne

AKOCTI atTmMocdepHOro noBiIiTpA Ta AJocni A
noBIiBT pasr fToMepaui i M. XapkiB, a TaKoOoX Yy
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CKPWUHI HTr oBI LOC Nidawea BHIA B3 ar ay waycHTalt HO T O
aHani 3atTopa aTtTMoc@depHoOToO noBi TpaA ENVEA
MKui .

Ekonori yummnXapmrmiHe Bi A3HayYaeTbCcd 8K C°
cnamgmpobHMUTBA yacTKOBO CTPUMYE Hapoc
perpapgauild HaBKONWWHBLOTIO NPUPOOLHOT O CECf
HaBKO/ITMWHBLOT O nNPUPOJgHOT O cepepoBwuuwa,
Xapki B nepdbwyBiasely sHxa BL5Y K pai Hi

AHTpPOR®@TI eSHA 6 pPYy A HEHHS aTMoCdepHOT O nos

po3agi nnTM Ha: BUKMUAMW B HaAaBKONUWWHE cepeq
(30KpewmMa, -e6Hep rneariMmMiBHOrI 0 KOoOMNOJeKCcy) ; B UK
TpaHcRNnoOpTYVY, 3abpyagHeHHA Bi ETHHWWOPTI gKEP
Bi gxopgi.B Ta iH.)

Cepe NpuUMYNMH 3abpypHeHHS aTMoCcdPepHOT OO
HacTynHI : HesaKi CcHe OYMUWEHHS BUKUAI B
NPOMMCIOBMX ni gnpmemcTBaAX,; BUKOPUCTaAaHH
BUKMU/MIEBBiJMKOPUCTAaHHA 6e3Bi AXO0OA4HMX i Ma s
npomMMcnoBuMX Ni gnpumemMcTBax; BUuKunagun 3abpy
Ha NOoOOGYyTOBOMY PpiBHI TOLUWo.

Bnkunmagnm Bi 4 aBTOMOOGOIi NTbHOINIo TpaHCNOPTY
Wwnaxax 3 I HTEHCUSBHMMX pPiy XMIMG U X PEKYN Y e HH

BoceHNn wmoavakammc T a4, W BO@RBEHMULTBaA, 0C O
NMPUMI CbKWUX TepuTopi ax. B uem yac B i
3abpyfgHWBa/lbHUX PeyvYoOBUH B HaABKONULIWHE C
M X a pBK.

AHani 3 pgaHWX cCcnNoOCTepexXeHb 3a CTaHOM 8
MXapkiB 3a 5 pokiB Bi A3Hayvyae TeHpAfgeHLUI 0

noBi TpA4 no Aiokcuagy asoTy, eHONYy, do
CBWUHLIO, XpoMYy Ta UMK e HUE A HODH P AME H I
aTMocgepHOro noBi TpAa NO OoOKcCcwUuAy BYT neuyto,
3abpyAHEeHHsSs no nuny, pAiokcwuagy ci pkwn, c

PesynbTaTu [AO0CNi AXe W3 BONBPOHNIT Ni H O HMN.
woapo HeobXIi AHOCTI NPV NpoBepfeHHI cnocTe
pexunmy i KcoBaHMUX BUMI prOBaHb ab6o 06’ €1
peyoBUH, A K Jiokcwunmpg as3o0Ty, TRepRCcunpmact
( Ti& 2pd

Moneme mMHLi HKa HAKOCTI aTMocdepHOro nosBi
nokKkasye, WO cnNnoCTepexXeHHSA NpPpoBOAATbLCSH (
Mi pi

Hapa3si OCHOBHUWUM AXepesiOM BMU3IHAa4YEHHSH
peyoBUH Yy M . Xapki B € Biaglbiopiapmpuod mo
cnocTepexeHHA Mepexi XapKiBCbKOrFro perio
(XapkiBcbkmai PUIMTMdcni oXeHHA B ymMoBax ¢
nabopaTopi i, a TakKoX pes3ynbTtTaTtu cnocrTe

o6nacHMUM HaHpOPIoOM TKRO NpPpodi NaKTUKKW XBOpPOO
3 opoB’ A4 YKpPpalTHMU Ha 26 MapuwpyTHMUX TOUYKa

Ki nbkKi cTb CcTaui oOHapHMUX nNnocTiB abo TouC
Mae BM3HaAavYaTuUChb 3 ypaxyB@iWHHEBMN e JMOH A P
OCOON@BOTEY K MYP@®MMUCNTOBOCT Bi ollopiamKy [
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pPO3Mi WleHHS MNYHKTIi B cnocTepexeHb 3a 3ab
30Hax Ta arnomMepaui ax, 3aTBeppXeHOTO Ha
Ykpai Hun Bi g 21wbéxta@decdt peB2®G®d i y MiHIC
YkpaiHu 13.05.20x0naaBMpbBiBABBS2B6MTaHHSA
cTayui oOHapHMUX NOCTIi B KOHTPONKW 3a CTaHOM
i 3Mmeor padi mem®/oi T™M&B T UMIGHBA X B TYy/J1 U B Ha BUNOI

posawyBaHHS Mae «po3a BiTpiB» agna M. X
Bi Tpy € BUXi agHOW i HbopMauUui eto npun aHani 3
Ta i HWMX BUAI B AUHaAaMOKRA BRABM@IJEeHio,r oa

notTeHmepnyopi:l

L0

/,

//
s

PnchNoBropwBaHi cTb (%) HanpAMXy @Bdkrgpy (pymoéwnu

Jo 2022 pokKy y XapKiBCbKOMY perioHanbt
PyHKULIi oHyBano 10 nocTiB CNOCTEpPEXEHHS .
3a 3a06pyagHeHHSaSM aTMocCc hpepme B3 . pXAPHE BK ID
[ Hapasi noTpebye CYyTTEBOINO KOPUTIYBAaAHH
MocTwm cnocTepexXeHHAH B Xapkdpiog RBNRYOT b
MOCTI Ta -BIOCBUMrnapng opHOro 3 nocTiB HaBeg

CTaHOM Ha cboOoropgmRKae@gXxgBeaae Bopesmy nbTarTi
i nNoTpebYywWTb NOBHOTNIO Bi AHOB/NEHHSHA.

CnocTepexXeHHSH npoBOAATbLCSA LUi0Qe€eHHW®BHI Wf

nporpammi OTwepw@® asllamMi pum npoTdrom goowu.
y BMU3HAUYEHI YyacoOBIiO [OPO MO BKKIME TBI [N O BDITMKE
cnocTepexXxeHb: MOBHOT , HenoBHOT , CKOpoOu
nepepfgb6bavyae 4YyoTuUpwUWU B UM, ping -mlp3o-d Ao mun wio 6 &
Mi C U e4BacCM M . HenoBHa npa@mmmd\paa ,n7eh &imltOa v a e
rogunHi . G-KkooBpao YBRMHMI -7 i - 1 Bo aMHI . LJo6oBa

nepegbavyae 6es3nepepBHiI cnocTepexXeHHSsa n0p
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CnocTepexXxeHHA 3a KOHLUeEH
(T~ 4Y%T1a 14 Agiokecuagy <cCci pkK

BYTr neuyto, Ai okcumdyeHasvayy,
apceHy o060B’ A3KOBUMMU. | HL
MO XY THb 6yTwWu BKNYEHI )

cnocTepexXeHb 3a PpiWeHHaAM
camMoBpAaAAgyBaHHA Bi gnoBi AH
eKonoriyHoiv cwutyauyii [ 7].

Jocni pXytwun pgaHi BUMI pto
cnocTepexXeHHa, 20AaTpuxine,n
MOXHa KOHCTaTyBaTW HaCTYI

Mwnn. 3 Bi i 6paHUXx npooe

MatTb KOHULUeHTpauiril, w0

rPaHMYHO gonycrtumi . Il H O

Puc.MoxT cnocTe aTMOC@epHOTO noBi Tps+ (
3a6pyAHEHHAMMU ctTaHoButTtb 0, 65.

noBi Tps4 B M . Okcwup BYrneuygito. Cepe

nepexpecTi BYANV KOoHUEeHTpauyi a OKCmaye TiBYyT

BnAWBY aBToOTpat ctTaHOBUTL (T AK= MB/ @) mr/ m
|l HOoeKkc 3abpyAHeHHSA aTMOC

okcumagom BYyrneutw B M. Xaptk
beHoOnN. CnocTepexeHHA 3a BMicTOM (eHO.
cnocrtepexXxeHHA. CepegHbOpi YHa KiOBIHIl@E T p ¢

0,002mr ? Mr A4k 0, 00%, Mi HmekKc 3ab6pypAaHEHHSA
e Hom 0,5.

Baxki MeTanwu. CnocTepexXeHHS MNPOBOAWNINY
SHUXEHHSA cepefgHbOMI CAYHMUX KOHULeHTpauil

nNopi BHAHO 3 ppayumMiBmMROiI6 BiBneapgmpio, MmMma e
CBUMHLI Ta XpPOMYy 3aunmwmsBcsda Ha pi BHI 2016
MonepepHa oULi HKa HAKOCTI aTMocdgepHOT O

BM3IHaAauYMnNa HeobGXi AHI CTb npoBeageHHSH B A (
MOHI TOPWUHTY a@OMBMO@@EEepPHOTr o n
3a pe3ynbTaTtTamMmu nposBefgeHUX [OCNAiI AXEHDb

CTBOpPpEeHHA aBTOMATM3OBAaHMUX NOCTIiB cnocrTe
pexunwmi nNoTOoOYHOME@) 4ad wagHoap/m aTyyi YWAHHOOT cumcre
BUKOpPUCTaAaHHA MOIMHio/ib HOD& O opraaoipt U B npo
npoBefeHHA chnocCcTepexXeHHSA 3B A vagMmhiowpad ATKO/K a 3
BctTaHoBNneHHSA Ha nocrTax cnocrTepexXeHHSH

(i HOMKATMUBHOT 0) fJacThb MOXNUBI CTb npos
MOTOYHOIM@A wWamEwMmaTun GaKT MUY HI SaHi . Il Al
BUMI proBaHHSA napameTpi B atTmMocdepHOro no
MopAAKY WOAO TOYHOCTI pJaHWUX, ane € MeHLUW
BMUMIi puparkbiaj TakKoro nocrtTa HaBefeHO Ha f

He6xi gHO po3pob6uUuTNM Tporpamy pagepxXaBHOI
NoBIi TpAa avMmXaomeipmud TBM3HaAaUYEeHHASM pex@ummiB
MopAaagKY pexXmum OLiIi MYOBAHKE QOB APH M PIEMKINP OB a

nepernNnAaHYyTUN paHi we 3a PpiWeHHAM OpraHy
nosi Tp4a 3a TakKwux Yy MO B : 1) pexXunum oLui HI
MO geNnioBaHHSA T a 06" EKTMUBHOT O oui HoBaH
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KOoOMOGIiI HOB aHOHS, O021)i HpoBX¥aMHM K OMOI HOBAaHOTI O O
Ha pexXxumM @i KCOBaAaHUX BUMI pOBaHBb. 3ri gHo
JAaHWX MeHW 9K 3a N’ a9Tb PpPOKIi B [gN1A BWU3H
BEPXHbBOT O nopori B OuUi HIOBAaHHSHA MO XH a
KOPOTEO@OKOBMUX BUMI poBalbHMUX 3axopfi B nNporT
pi BeHb 3abpyapHeHHA AK WX 3as3Buyai € H 8
LOAAaTKOBMMWU [OCNI AXEHHSAMMN. Y Tpaox emami
WoAO BCTaAaHOBNEHHA AfoAaTKOoOBMWKAAICYKHKHTE /BE HCH
HassBHMUX MepexX cnocTepexeHHA 3a HAKICTIO
Ta/ abo BALOCKOHaAanNneHHS nNnabopaTopi W cnocT
noBi Tpa4a.

Pnc. 4 . |l HoMKkaTuUBHUWK ENVEAT cnocTepexeHHSA Twun
B noganbwomMmy npwu YyAOCKOHAQNEeHHI Mepe
aTMocdepHOro noBi TpA Ha Tepurtopiil arnnow

NMMTaAaHHA NPO PO3WUPEHHSA nNnepeniky 3abpyyq
NyHKTY 1 J[Jopal2lkagari NoipmmkiyawTb CNOCTeERpE
CbOT OAHI Ana uUuux 3abpyagHOBaAaNbHWUX peyvos
MoagenwBaHHA ab6bo 06’ EKTUBHOINO OLUIiI HIOBAHHSA

ldmdese € * :fesfsedy’

1. OpraHi s3auyia Ta mMeToOopfONOri 8 Me@BAi Top!
TepuToOopi i ar noHvee pea LiOIB HM .M IOWM@B KA IHE & MmN @ 8
€C.

2Heob6Xxi AHO BUMU3IHAYUTKNU YyTOYHeHUN TMNMepeni
HaMwbi Nbwe TexXHOrTreAMAR@OME@8PaKMT OXSMNHHXapa

3. Heo6xi gHO Bi aoKxopurysaTtwu Mi CcU A pos
cnocTepexeHHA 3a 3abpyAHEHHSAM aTMOCOC
MeToOlw 3abe3neyeHHA O6i NbW AKIiCHOINo MO

30Hax.

4. HeodMHdeB/M 9 HaAasBHOIT CUCTEMWU MOHI TOpPpWUL
HOBWUX i HOMK AT UNUBHMUX nocTi B cnocTepex
noBi Tpsa, wo pJgacTb 3MOry BeCcTMU CNOCTE

oHlalhH 3azNOgG,0T80 &4
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5.0na9 npoBeeHHA 3can OCCTTAEHPOEMK €aHT MO C Pe P HO T O
he Bi ACYTHI cTauyui oOHapHI nocTtwu,, ane
Heob6Xi AHO BUKOPUCTOBYBATU MapWPyTHI
TOYKN) CNoGBRe HA&KMWMEHHWalTb NPOBOAUTMUCH

pgonomMepo6GionNnbHOT aHani TAREKBXI uAnafaepapap
nNpoBOAUTN CcNoOCTepexXxeHHA BoMTicLAX 3a

6 . |l HhopmMaui A npo cTaH 3a6pyAHEeHHSH é
AOCTYypRpA@Pr aHi B BUKOHaB4YoOl Bnapguw Ta 4

TOMY HeOPOWERMYBAHHA | HEpOp MEBB@AEAH MY HO'
CUCTEMMOHI TOPAAMYCHEPEDI 0 NoBi TpPA

gl R[S JwuvsrtoouvsuvtiRr
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GEOECOLOGICAL AND ECONOMIC CONSEQUENCES OF
CREATION, DRAINAGE AND POSSIBLE VARIANTS OF
RESTORATION THE KAKHOV SKY RESERVOIR

Abstract.In the article, in the aspect of engineering and geological safety of structures
and communications, the lottgrm hydrogeological consequences of the support and
drainage effects at coastal areas of destroyed Kakhovsky hydro node reservoir as a
leading eceforming component of a giant natural and maade geosystem are
considered. In particular, it included Zaporizhia NPP, the largest in Europe, and the
largest irrigation systems in Ukraine. The consequences of the hydrodynamic disaster
due to eplosion of Kakhovskaya HPP, the dynamics and current state of drainage of
the bed of its reservoir are briefly described, according to the data of GIS analysis of
space images. And al$othe state of hydrogeological and engineergeplogical
conditions in the reservoir support zone at the time of disaster and in retrospect. A
calculated assessment of changes in hydrogeological conditions for the fiExt 10
years has been carried out. Leteym natural and mamade threats that arose as a
result of such cinges in hydrogeological (geofiltration and geodynamic) conditions
are named. The set of so@oonomic threats that arose due to the negative
consequences of Kakhovsky reservoir existence and draining is described. It is
emphasized that the restorationhgfirotechnical and water management parameters

of the reservoir in the previous values (according to the conservative version) will lead
to secondary geospatial water saturation of subsiding laeswy siltyclay
floatingable rocks that have already unglene deformations due to a decrease in
geotechnical stability during the initial flooding and subsequent drainage. This will
start a new stage in the formation of dangerous violations of sfiefesmed state of
coastal slopes, of Zaporizhzhya NPP resg@estructures foundation and in nearby
cities and towns. A socially and ecologically favorable option for the rehabilitation of
affected region is possible only on the modern European ideological and
technological basis of taking into account the maxinmammissible changes in the
hydrological network, i.e. by means of: creating a cascade of low support channel
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reservoirs with locks and small hydroelectric power stations, reconstruction of
riverside ponds and water supply systems, transfedoofiestic water supply to
underground sources, irrigated lant$or drip irrigation, ecological reclamation and
afforestation of drained lands.

Key words:natural and marmade geosystenKakhovsky reservgircatastrophic
drainage GIS analysis hydrogeologcal conditions subsiding loestoamy
floatingable rocksgeotechnical stability of structures and communicatiGogic
economic threatsecological rehabilitation
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I sk

Mi oapumB poci ncbKkmMmmMm arpecopamMm KaxoBCbKO
BOAOCXOBMWA NpPKW3BiaBlyal® HOO O@,r alm® pPBXeI UK T
TpaHcdopMaui i eKocumcrtTemM, €E€KOHOMI YHMUX KO
chopmyBanmeca i pgocdarnaum Bi AHOCHO Ppi BHOBaAa
i3 6yAi BHULUTBOM LbOTFO i 4opoOBYS3NHwHOYr onep
nepeTBopeHHA HuMuXHbOTro [HIinpa.

Bi AHOCHO ULbBOTFoOo MM NPUEJHYEMOCSH [O A[YM
KaxoBCbKOT KaTacTpodu (i PYVWHI BHOT Po
coui oekocmcrtema, [OBOII He cXxoXa HIi Ha
woTyT po3BMUHETbCA -i @@MpadiaymHyuia pr e @n e K
CTPYKTYypPOI noceneHsb [ 3emMmnepobcrTBa, L
npumcrtocoByBaTtTucsa, WO pfoBefgeTbCcHA 3HOBY O
3 ypaxyBaHHAM noTpeb exkoampmirjgyHahambDam®@Ae
came Ha UuUue, a He TiwnmTtTwnm cebe HapJi e NoB.B
Ane wo6 uUuehn npouec BiIi gb6byBaBCs MeHIW 60C
KONori YyHorekKkoHeOiLYAOMbG OCepeagoBunuUwa, B i
€ P XakBeHpoo B a H U M, a W akKomMora ©O6inbw onTw
KpuTtTepi aMm) cTanoro pPo3BUTKY Tepurtopi v
MTTERI ANbHOCTI HaceJ/leHHSH Ta rocnopga
€0N0ori YHOr o cepepgoBMUWa KOG MBI FAOKPUIR NGB W
PUPOAHMWX TFeak OCHOOUM i aWTHbMHXO C U C T € M.

Y cycninbcTBI 3aAaKOHOMiIi PHO BUWHMWKANaA i, b
e, AKWUM cnip Bi gHoBANKWBATWU YW B3arani H
prymeHTamMmu 3a WOro »BiegAHBBAKBWHAO « &K O HOC
puBxmopaopaTuUBHI : 3abe3neyeHHHd notTpebo6

BOYi BHULUTBA Bi AKpUTOro i 3akpurtoro rpy
OMYyCb He 3rajgywTb nNpo notpebu 3epHOBOT
yoRaeBCcTBaAa, 3abe3neyeHHsA BoOAJgOMOCTAYaHHSH

Tanypri mHNx) nNi AnpunemMcTB OHIi nponeTp
auwBaT W MHYHATOb/1 O H BMY H WE HO NMOTYXHI CTI) ,

e
i

O x—~ o

eEKTpPOTr eHepaHie 4o nya aT aKIGHK a /1 KHas»  orcpyoll e THeo i
putopi Ha nycTtenw °d0O0OuermMIipum Apir yHM@NT
cyBawTb 3pae6i NbWwWoT OH anypKeoaCcOTr 80B HAMIK iNB TOOCBBA
3 eKonori YyHux i coui orymMaHi TapHMX
epeyyryYmM FOomOBPT aMUO AMKO X@ U B i m i HwWi B .
uUeBOl €EeKOHOMiIi KM Ta 3abe3neyeHHA BOAO
b CyyacHuUx TexHonorim (3o0kKpema apry
yMeHTauUui i HanWnbAamMmX4yow € TieByaB alHHSA «IYHe
ocxoBuwa», HGKa He MOXe He nocunurtTwucas
Tabini3o0BaHMUX npocapgkKkoBUX I NNAWBYHOS3
y4O0l 3a4aTHI CTIO.

Kpanky y Uil AguncKycCcilT MNOCHOHMBO MWOCHBE A
abmMi H YKpaiHM cBO€EW nocrtTaHoOBOW Bi g 18.
poexT 3 noyarTkKy Bi o6ypnoswu KaxoBcCcbKOT
0O3paxoBaHMUN Ha 2 PpOKUbBCAPpUMUHOMYaAaHERpOLE
yAe CcCnNpoeKToBaHO BCI i HXeHepHI KOHCTDPp:
na BiIi oHOB/NEeHHA. 3aMOBHMUKOM pobi T nNpusH

I WY ONZTWS®AOD®OIZTO L0

®PDPOT T TSSO ITO
E
®

P oo O X
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Ha3nmBano Mi Hi ManbHWN TepmMmi H H/a pedBig HBO B N ¢

Ane B DOCTAaHOBI He nepepbavyeHe PoOo3po
€EKOHOMI YHOT O i €eKOoONnNori yHoro oo6GrpyHTyBaAH
6y MK i, ocob6nuseo B € /e TK W1 O TGeYHAii BAEH/DOb H H e 6neps
ri opoTexHi YUHMX 06’ eKTIi B.

Mi cna Bi QHOB/MEHHSH He3a/leXHOCTI YKkpartl i

€. BakweeB) ONPUANKAHWUAWN CBOKW [AYMKY Wop[o
CTBOPEHHS BenNUWKOTMMBEHIBlO gDeXDBUWUa i Koprao, B i
nos3Bonumna 6, cepep i HwWwWor o, 36eperTun BMU
HepecToOoBMWA Ta He Bi gcenaTtTwu noHapg 50 Twmnm
TOBGTO CbOropaHi MW ONMUHUANUCSA B CcuUTyali
6i by pkayi i, Konum cTapTyBaBKWoOpobGODTApPBBEY
ToOAhI X0\ 6y nu nNpoBegeekiTHOWY®IBWa Cpuax @®
Cnopgi Baemocsa, WwWo uUbOTFrO pas3y 3[0pOBMUI

o6rpyHtyBas@e’ Qds'Hu xWa vazasokajazday ri gpoBy
3pobneHi n caowme Hy g€ x yoBanwBaTucs piL
6yai BHUUTBA. KpokKoM Yy UbOMY HaNmnpsami M K

lid3gj Istes po3rnapg, B  arcenoesKorrii 4iH X e HGeep3Hmnoe K
KOMYHI Kaui n, JOBrotvTpusBanwux ri goporeon
BogocxoBuwa EKaxmeseKOro rigposy3na 3 Y[
COUIi @aKbOHHOO Mi YHMUX nNpob6nemM, -pG MPWMWMN H ECHHUYXB an
CTBOpPeHOI HUM T iTaHTCbKDEX UM@K ®INOT & ol ¢

1 S d&zOH thdss dzscts @Ok o' Odkz
1. odasdj S tsdztsc '-lajdfBdz | fiadaPe s & getsmd Mls j 5O s

G'Hicso zL dzO Ww ¢ M OHBC G' GOdzls tsdizZOdz" ¢ Mmis
ftodteshH gteh d2 cdplp®tfy BaHHA UT E&X H QIrpeAHH@IH OT € 0 «
(NTrc) po3noyascsa B 1955 p. i 3 BBefeHH
(NOoTYXHi aTHB000HBT) Ta HanoBHEeHHaAM Kax
nepworo B YkKkpaiHI 3a nnouwet. Jo cknapy
wnows3 Ta 3emMenbHa r1rpebna niBoro 6epera,
6eTOHHaAa BOAO3/IUBHA T pebnsa Ta GByinBH/OEB aMH
JoBXMHaAa Hani pHoro dGpPOHTY TiagapoBy3na c#A
cTaHoBMUBS 1RAO0BXXWA KM, —1B5p MKHMW, 3aranbHa
BoaoocxeRMmBbBSE, kemepepgH+ 16 .nNM4MmNM pBO A4 OC X OB MU LLE
3HMWeHAa VYHIiKanbHa BUCOKONPOAYKTUBHA Yze
nnasBsHI B Bennkoro Jlyry HUXHbOT O [Hinpa
Ci HoXaTawmu, nacoBwuWwamm, p 1N OG-HBIMMINWYHOY Wil C
nNnaHpgwadT @O p MYy ByaKHpHasl HCCYbUYKAOCTHOO reoT HO C Y .

[ tlzG d2 Qg fsvOW BTaeHXHHAI 4 H O T ni gcmcrtemMunm HOBOC
3aBepweHo B -xepepaunHd @1PYOOOM OCTaHHBLOTO
3anopi 3bKOT AEC, Konnm Ta cTana Hahbi nb
CykynHotw Tnoo 1(yox¥0Hi0Oc MBTt) . Puc. 1 HaoO4YHO pfge
€EKOHOMI YHOM DYy HK LI €10 KaxoBCOEHL P yj dzgk
o BHBY sMisOWe@dqedrnayci M A4149 T ONOBHUX Tpajgwuuy
€EKOHOMI K Wn: YOPHOTI MeTanyprii, arponpo
TennoBOi eHepretTunukun. Ll ev,e T3aonkyppe M ai,H- Yy HiOKva
KpunBopi 3bkunuimn (Hanbi nbwmn B YKpaiHiIi) i3
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KaHanowm —Kwpivepa Pi r, -MhipkroamHoebbckbkiio (i 3 n
hbepocnnaBHMM Ta Tpywaoamak-aldraamovpa K3obhkoa A E
EHepropgapcbkotw TEC. Hano6i nb wi 3 powysBan
Ykpai Hu (XepCOHCbKa, 3anopi 3pbok3ao,p aAP c K p
Ni ATONNEHHAM T a 3acoOfnNeHHAM) TakoX X n
BOJOC X 0 Bpveuvaa, [BikBgHi MHICHEOK @ i KaxoBcbka, 4K

ni gnpunemcTB nNepepobKMU CcinNnbCcCbKOrocnopgapec

" . N, g
VA LS SN ]
L X \
t '—k.) rL’/ SN\ v .
v
3 Kp“l;ﬂl/l El’l'l‘ I \ Kaman ,[Iﬂmpo \ A
ig ) KpuRHler \ I

1
-
KaxoBchka 3polryBagksa
CHCTEMA iy [/

-'

- "aummp\kuy%\l, AN L

YMoeHi no3HavyeHHs:

MicTa (3 uncenbHicTio HaceneHHsa noHag 10 Tuc.ociB) A 3anisopyaHi 6acenn

(

I Bupo6HUUTBa YopHOi MeTanyprii Ad MapraHuesopyaHi 6aceittn
ﬁ Tennosi enekTpocTaHuii ﬁ ATOMHI enekTpocTaHLjii
* lnpoenekTpocTaHuii v Basosi niacranuii (330 kB i 6inbLue)
= === MaricTpanbHi enektpomepexi (300 kB i 6inblue) ~  -ceeeeeeee 3aniaHuLi

MarictpanbHi i po3noineyi kaHanu (BogonocTavanbHi i 3poLuyBanbHi)

Pnc. 1. C X eTMeax HMOpPr EpHOHAOHIO T e o0 C MU C T EeMU HUMNHBOT O |
KaxoBcCcbke B-@Bmaopdsmwmea AECH»

Bci 3papea@wwunyutBa W nignpuemcTtBa B nNpou
BNaCHIiI CTb KpynHOTro KaniTtany i poci CTaH
akTuBi B. ToMy W yKpaiHCbKUN ypapn nob6i we
3a KOHCepBaTWBHWUM Bapy®BHMONMORBEKEGEC TOOIKWOR
HETrT aTUBHUXT €EXCKOUIOH KN X X OHOOML iYa/MXHO Hac

PYyHKULI oHyBaHHA MNTFCax&ncgwBe bBr@adi@0oB®KA
AEC».

Yy TUNX C a M-M X 990 LOCAT HWMRA@ OBODpPOC
KBa3i pi BHOBaXHOroni gmapy Bax®B8BbKUM B C
NOBEeEpPXHEBOINo CTOKY HMWUXHbBOINro [Hinpa Ta
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NOTOKI B Ni A 3e€MHOT-OHEeTTTOKIK.0T AreagmoilKamMmi Yl
cnopyaAnm HaMWBHoOKOpamByBagdaBBanopi 3bkKoOl

3 nNi MYPIMBEEOT MX 3 aniaBHUX T PYHTI B. Mpuuyuomy
peani 3 euwriyi 3napnoco pi 3 b KO AEC 6yna CcFBOpEH
reoguHamMmi 4HOT Hec-DKBAROQgXyBaHU® ¢BaABmWGaA M
i "bTpayi "HOo Hes3axuweHoOoT vyacnrmewdaxosc
06’ \¢=m 50mMneepegHlm= 151,106 uw)a.

2. ] ' HEeBHJdOB ydzd0 COkOMmMistetsw © ' tsmizh j dad
Jocni oXeHHSA reoTexHi YHOT Hapgai WHoOCTI ri
nokas3anu, WO BOGWMI PymMmMun goaTRrafgbOHNMN B
BN/AWBI B, B TOMY 4YuUCIIi 3 ypaxyBaHHaM C|
MOXNUWBUX CeENWCMi UYHMUX CcTpywysBaHb. OpgHak T
pyhiHyBaHHAa KaxoBcbkoi TTEC, 3aBpgaB He3BC
eKonpamMywyoro i HbhpacTHKVMKOBREBXOT 00 B'OgOT
Ha OCHOBI SAKOFo ue B pajgsHCbK-eKkeaoni adoe
cepepgoBuuwe ni BoHA YKkpaiHum Ta pos3sBwumBana
Kpunwmy.

MpopusB T pebni cTaBcsa ToOAi , KOoOnun BOfAOOC
noHapg 17 M) 3 Q@opMyBaHHAM XBWUMAI TKPMO P UBY
Ha rogumHy. ToMy W nnowa Ta TpuBani cTb
NMPOT HO3HI oui HKM EépoeErprRMAATPURAD)CTIB. O
3aTON/NeHHS CTadkHaBum.ad 6i-o2e0a2830 498.2 0o MMM B O F
nowmpunocsa Ha KiHOGYpPHCbKUMUN niBoOCTpPi B i
3atTonneHHsa i nNi gToNNeHHSA 3a3HaAW MNOHap
HUXHbOT O OHi npa [ HUXHbOT ObBbgY KOFODL LA,
OHIi NpoBCbLKOIFIoO fnuMmmaHi B.

T .,;Rj’l\” Mykolaiv

“ﬁij K wazkx Ofafast

oY

W \“\ . 3 Kherson
\} 5 - A5 Oblast

?L; %,r/u KRAINE@ e

N

* Inhulets
Nk N i e
= e 1 2},.. o . i Tavriis'k
- s 288 -— i‘ . >
N o ’. ’%ﬁg .‘,'.'»;" Nova Kakhovka
Antonlvka
Kherson ,_,4'. - ./, V
' Kherson
Oblast

Flood duration (days)
Over 6-10 June

1 , 3 5|

Source: MODIS, JRC calculation

Punc. 2. 30Ha 3aTON/NEeHHSH cTaHoOM -HYya6 nli .a@6 .i 2
ERCC(EU EmergencyRespons€oordinationCentreg
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Bnéyxose pPpyWnHYBaHHKaWMBAWMHKH®DII of BGQnwnpwu
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R DO ODIX (O W

Yy HU3KU KAPo TAKI 06C)T pToX OB M KT O BT P O K ¢
THWKE XMHIOT RHMHMN X 3ar pdzdziig ptedely & © dz
)
B

"W W
-0 =

" dg¥ stecxiseeMz et IskizpadT, 1 U H O T
YyBaHHSA poO3O0CepenXeRAUET @m meimMiKx BaT
4 23%HaDuKavw ypb6aHi 30BaHUX Teputopi i
3a AoBUW (MaKcumManbHWI piMB)BMBE ARAMBAINE
napagy Benumkoil Ki NbKOCT-T e nonbo’ NEOKCTTiaBy a I 18
BOAOBI ABeAEHHSI ,KNALKEBAaA/MMIWKXOBRA 6y Aai
HaranbHa eBakKyaui a [geKi NbKOX TuUuCAY H
AiaMnm Ta NepMaHEHTHWUMU ob6BCTpPpIinamu,;
BTpaTa Ta NX&pP@LHEBEGMWHEGANOCTAaAYaHHS A8 M
nokanbHWUX (KpunHBBBON/NEwBIEP AZABRERWUALHEHMNN
ueHTpani 3oBaHuUx, -Kpmmoww v M3 | MIKBAXKIOBIE® K 1
BoagoBoAaamMup ylpHG ancp olHi kd nmineTaa MapraHewy
3Mi Ha -eoOOIHT i Y HUX y MO B ni 4 3eMHMNX B (
(ycCKNnNagHeHHS yMp®3 RiKTaHwX@aT@aaddsnuw nuTt

_8_o>ww

n T
op
Cls
oOpM™
OHa
6y

BOA BHAachNi AOK peri oHaN@KaTM®B i 3 AULKEGH H® |
3abpyAHeHb 3 nNoBepPXHI T a Hes3axwunuweHd
ropuna;oHTYy
akTunei zauyi s npoueci B 3aTONNEHHSH i r
necosBoappoOppoOCagKOBOINIo MacmBy 3 HacTy
Ta i HXxee@BPMOTreonori yHoi cTinkocTi nipf
i NnpoMMCNOBUX CNOPYAH;
PO3BUTOK3CTGHBaAHMXHOT a €epo3i WHUX npouecieE
CXMnNnax K OBIOMALOHCEXOOr BOU W a ;
PO3BMTOK npoueciB rigporeodi nbrTpauyi il
BOALOHACMUYEHUX Ta N expyer3/BIDHIWOKTEMHXM X T al e a «
rMMUMHUCT UNX NANBYHO3AATHMUX rpPyHTI B 3
OCi [, aAaHHAMMU 3 EeMHOI mMoBEePXHI
pi m TOr o, nN®e TalNeOIsds arposdzse ' ydad -
6orocnopgapcbknMx BOAONMIEcJTA" ts3dz0mMo slitsg H R
BtolzH dzj dz z Ttkzdzlstse 2 Is © dz@iffa’ ctgidz' o 0 K
aporeodi nbTpauyi WHOT Mi T pauyild 3abpyaH
3KnNajgaHHBHAPTWH,Ni BaTonnNeHHA i nNi oTonNIneH
6y TOBMX Bfi tsoeX agd i § Bdzdzw -dzp tzH h W g dzt - )
dz' m! C 56 smif HHeCptefp! $3&hT oG eHH'H M piM B A E g ® @ A A
Opy 4HWOKY KX pe4YyoBWUH, opraHi 4HwMX i
nipanapeHi ni B, BaXKwWx MeTani B, papjfi OHY K
LK NnapaxX BOLOCXOBMWMUWa, a TakKkox 3 Xi Mi
TONNEeHUWX TepuTopi 8Xx)
a oui HKkamum Mi XHapoagHOT KOMiIicii 3 Benl
PpyWHYyBaAaHHA 3 YTBOPEHHAM XBWUMb NPOPUE
opya Ha nopsapjok i 6i nbuwe, a 3aranbH
peBUMWNTKN BapTicTb eCMOPWHRKHE. ABlaT oMbl
MTOK Bi g aBapi ieiogw 3 MBO DB mWd wo X
100 ponapis CWA. 3 orndapy Ha HaBepfgeH
KaxoBCbKOMY BOJOCXQVB/N UHi N C31a I afflObBHII O C T [
yTb pgocarTtun 1,8 TpnH pgonapi s CUWA.
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Mprnuyomy Hanwobi nbw KaTacTpodgi YHI Hac/J

Bi o6yBawTbcC4 yepes HaBMMWCHI oii 3 ni,
3cepegunHu, a He 330BHI, To6TO Bi NCbKOB
HeoOb6Xi AHWMMMUA K3 HHaaHHKSIpvaMw,e 3 aB gaTWU HalWob6i Nnbw
WNAXOM NOBHOTNIO BUKOpPMUCTaAaHHA eHepril BKNG
KaxoBcbkoMYy TiagpoBy3ni. BHacni gok cawme
Hanb6i Nnbwa WK o4 a ALOBKIi nniw, Hace/leHHIo,
rocnopgapcTtTBy, KOMYHanbHOMY T ocnopgpapcTBY
Oco6nusBictw aBapilil Ha KaxXxoBCbKOMY ri
Bi o6ynoca B Mexax O6yaiBni MFEC 3 MUTTERB
LOBXWHI . 3aranbHa [JgOBXWHa Oukaoi v, niael ECCr a3J
nopgi a, CTaHOBMUTGHL 212 M, 0 LOpi BHIE
ri gpocnopypn KaxoBcbkoro rigposysna (6nv
gocTtaTtTHiIi An4a ToOT O, woo6 Yyepes3 wWBMUAKeEe COINy
cTanocsa ri ogperenMKoONMRERBANMA 3 eMNAHUX T pE
no6ypagoBadHI 3 BOAOHEeCTi MKMUXx Ta NAUWBYHO3A
OCy weHHSH KaxoBCbKOT O BogpocxoBsunmwa fo
potrarom 3 TUXHI B (puc. 3) 3a uUen 4yac

Me Hauw a1, 3ri gpHoO 3 Halwol -0 kiapK(e@waETipn Y H
OCMO3HI MKI.063 2 0RFBBKM( Bi, @YNOCSHA 3 MEHIIEeHH
A3 epKadu®¥ Ha 3a NMAVIODMI®IIH a 15.08.2023 p .
HUXHbOMYI GBpyhnHOBaAaHOIT -6qawbomx ey -abldPmnaTb |
To6ToOo 11 nignip 3MeHWMBCHA NPUOBAN3IHO A0

< w

PncKo8MO3HIi MOK oOcCyuweHOr o KaxoBC b KBOU O MBOOMIYO C X
A1 an aSerdginei2 L2Q)
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YCKH CYKYNHI CTb MOXIDUBMUX Hacni gakKi B Ka
Heb6e3nNeyHUWX 3MiIi H CTaHy | HAPpacTpPYyKTypHM
XNTTeEeRI 9NbHOCTI BaXKOo nepepgb6bauyntwn 6es3
MOHI TOPUHTY €EKONOri YHMX,0 U i BEEKEOGHHDOTMDIT Y4 HHVHX
napameTpi CUTYaAWHNT MAKY PECK/APMEKT €@H A B a [
naHLuUWIoBMK BNAWB Ha Ppi 3HI chepun i ranyas

3. ubOdz €' HEGG ] bdEd BusED Y izd & d2i i to des

B
7

sOntsofm! Csets oasHBMA 59 dA /O dEdm DNy § Wils@ifss teds
KaxoBcCbKoyrsonar iHjp orBexy aprakkyi Bl 9yYiM BUK OHaAH
Nnpeo T HI® WY K 0B | po6oT”M B MNOHWNS33I OHi npa.
ceBepagnoBunH,lNmoypgommBaH Ta 20 T AMWOGMHHUKX
po6oTy i3 BMU3HaAaYeHHA ob6cargunupa Nvappnosm
30HW nNi gnNni pHOTro BNNWBY Ha TFpyHTOBI |1 ap
Be/IMYNHKN nNi agni pHOro BNAWBY Ha nNi ABULUWeEHH
nisBomMy ©6eperax 3a npor-86s3ukwmmMn 6iLLNnBbEaMOq
Hanpswkiyyyai ny). UYepe3 uyue o4yi KyBaHa N NoLUWE
BOAgOCXOBMWA Ha piBeHb Ni A3eMHUX BOAg Ta
YMOBW [AOCATHEHHSA HWUM y306epexxsa O03. Cus
BpaxXxyBaHHSH bi nbTpayi "pwx BT BaDBYB3 1A Xi
3powyBasibHMX CcucTem Ta BTpaT i3 BOJOHE
NPOrHo3Ha oOUiIi HKAa 3HaJYHOW Mipow O6yna o
BOALONPOHWUKHNUX nNnopi g y nNiBHIi YHOMY 60pTi
6aceliHy (omic kbrHo MEC y M. 3anopi XxXxa Ta
30Ha BUCXIi AHOINIO poO3BaAaHTaXeHHIp U P.YyHI.0oBOT

CepeaHb0aHINPOBCEKa
lEC n
|

B OHINPOTEC
— | |I
EL.HH;LH[LUHDJ_' — ‘l
//+ SRR S N Kaxoscbka FEC
++—++++—+\\\_ | q
L4 b4 +~___\x Mapno
F o+ 4+ F 1 “ g
YKpaiHChKUIA TP + T FHHWUTH

kpuctaniammin wwr T + i + H:Lﬂﬂ FWTW

| | | | |
600 550 500 450 400 350 300 250 200 150 100 50 O
KinomeTtpu

", "L 7| NMyxki anoianbri BigknagwW

D:I:I:I:I:I CyrnuHKN, YWiNbHEH M1HW, BanHAKN

%"~ | BogoHacuueHi nicku (kpanosa 3oHa MNpHUYOPHOMOPCEKOro apTesiaHcsKoro baceiHy)
+ -+ | Kpwcranivni nopogu

=0 | MickoBuKkK, apreniti, anesponitiu

Pnc. 4. CxXx eM@o MGIPKIEWHKYWH OY MOB B 3 OHI BnauBy K
NPOBOKYIWTHb akTuBi 3auiw HebGe3neuyHUX npouy
3CYBOYTBOPE€HIHPD,B aKiaHMTX0 BpO p M
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~ 100 ~

Topi BNnepuwe y CBIi TOBI I ri opob6ypni BHMN
NPeER THMXIaHi 3aKLi W Ha Takux nopopgax 6yno
rpeb6bnw i3 AyxXe nonorumumm BIi gKocamMum W ToOlI
3andraHHs4 NOTYXHOI T NBIWMIB Y HieE T i( MTKOVBXULN H 3
nNNuMBYAHI-BS aw) .20

MepeBaxXaHHSA N poCal KEEWMDEIWHEILOBMXX NOopi 4
yacTMUHI reonoriyHor o po3pi 3y 30HM ni
BogocxoBnmwa O06BYMOBMNO [JOBFrOCTPOKOBY per
i 3aTonNnNeHHA 3eMe/sib, OCIi A aHHSsA y3geoMH O1iH UMKO
pouec Le Yy C K Jl a [ HTUenooT € X HiX4eHrie p HyoM 0 B U1 e
pocTOpOBO po3noAai NneHwKUX 006’ €eKTi B- i Hp
as3onpoBOAi B, KkaB@amoBPRQBIlgmMm T a TennoeH-x
ani sHnMyb , MOCTIi B TOLWo.

Tacki reoTexHIi UHIi eywnolew aGyaalii B H Vi LHTdBpaa CiT p
ni gani pHoro BNANuMBY BoOopgocxoBumwa KaxoBCbKOC
6yAi BHULTBOM CUCTEMMU 3pollyBalbHWUX KaHar
Ao cTabi NbHOINIro PpPO3WUPEHHSH nn e 0iodag Troan n
o
i H

w T 333

pi)iHa a 4o noganbuwor o ycKnapagHeHHSH y
ppacTpykTypu (Tab6n. 1)

K 3acBi JYy€ OHOBNeHa HaMWm KapTa pos3
peri oHanbHOMY pi BHI , LOBTIOCTPOKOBMUIA
KaxoBCcbKOT O BOoOAOCXOBMUFgAa THpay HMO BB X WeEiHHHA
nNi A3eMHNX BOA [ocAr y3b6bepelspka Udosh @y /1w
we Ha nNnowaTXp. ,0190aD uyuelhh yvac cepegHsa 1T N1nb
y Ui nm 30HI 3IvEe HMUKAEIGM I, Bep lABoHcoaer @iiaB @ H O

B yMOBAPOCTAaHHSH HeraTmBHOT O BN/AUNBY
(moTtTenni HHA, 306i NbwWeHHA Ki NbKOCTI Ta He
a TaKoX 3aperyomBacHHOXKysgmaddx i cepefaHi
pAHi npo (ge pd2miTMeHO cx®BBMAL) | Bapono O
akTmnei 3auyi i Heb6e3nNeyHUX eK3OreHHUX T eo
3HMXEeHHI piBHSA KaxoBCbKOINo BOAOCXOBMWMLUWa,
yawy 3i 3HUXEHHAM piBHIi B I'pPYHTOBUX i H a
Tabnuuya 1. Hbha@PUECW&Tapmyiow, nNi ATONNEeHHSA Ta
NYHKTI B B 1T X MexXaX Y 3O0HI ni gani pHor o BN

AaMi Hi cT Mnouwa? KM Ki nbki cThb

ob6bnacTl 2015 2002 pi 3HKY 2015 2002 |[pi 3 HY
YKpai Ha § 161913 16294€ - 1036 8639 8534 +105

OHi npoBcC 7683 7906 -223 476 411 +65
3anopi 3b 6641 4782 +1859 324 243 +81
Mukonai B | 9865 3449 +6416 458 184 +274
XepcoHCHWDb 13918 6418 +7500 422 221 +201

4. uwlsOdz toj ¢’ sdzOdz' ded m -gg;tsdzmsdthdzdﬁdzdt%
Milse stcj dzdzv s On BamJQMGBnaaanmEBoMWO i
reonori YHoMy Bi AHOLWEHHI HMXHbOAHIHpOBCI
nopi Aa, noagi NnAKWTbCA Ha Tpu fmOa B § ic] yod&
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(mXepCcoH) , nopi 3aHy ©Gankamun i LONMTUHAMY
necoBunmMm nopopgamdz, 9o 8B jite imndazc k>agyy 3 3 ar n
Benukwux «nopi B» T a npocapgkKkoBuUMMHU necawm
dz' o 5B J-fotg df ddistc dzs zBE g’ S a x 0B K a O o K),HO6YypH

nnackaTy 3 «nogamMmu», BKPUTY antBi anbH
oenbTwn [Hinpa W HenpocagKoOBWUMWU fecamu.
Mocywnwnaei npaBob6epeXHi [ Ni Bob6epexXHi

ri opoBys3na po3ai nana dxypd sraz § oEsfgaH
dzd y dz! sC sz S B8° 3 aT Ofidz@B G H 1 X y NOBIi Hb «

anwBi anbHMMNWU HaHoOcCaMuU, nNaBYyTUWHIYKMAMMMPaTRAO
nicamMmun) : WWPpKHO K MEB X0 X2 pPCOHOM Ta ¥YX®MTAM [
(Bunwe ycT14a p. BasasBnyk, BNnNacHe «Benukwni
Nyr nopginaseca (3 3axopy Ha cxi g) Ha: ba
nmnwe yh BMIWEHI YHI W yacTMUWUHI ), KamM’ AaHCbEKI
nicumerTi), KoOHCBbKI NnNnaBHI (nepeBaxXHoO BM
KoHKM®) .

T

no3HaYeHHs!
1 Pivkn
-] Nickn
[ Nnasui
Mops i numaru
Mexi obnacTeit
I Micra
Cena
AsTownaxu
7y [EHldECBE ——— 3aniaHuui

Pnc. HbhXHbOAHI NpoBEeBRKIiOumMpHapBBAHOMY uthpao MeHT
agmuc T pPRFOMA KapTb YKpawmmeskKkximommmCE&EIPup MoanM 1: 75

Mokas3oBoO, wo VHAhpuxTi.HyuiBOoOAONOCTayaHHSH
3agi icHwBanocsa nNnuwe 3 TPbOX TFTNMOBOKWUX KON
MalnHOW) . ABTOpHM™N LbOT O NoBIi AOMMNEHHSA

«BUKOpPUCTAaHHA AnNnA BogpoOnoOCTauyaHHSH Mi CT a
Api 6HMX KonopaAs3iB Yy uew nepiopng CBIi [UUTL
ni grpyHrtosux BOag» (Ha npasBoMYy, BMUCOKOM)
3ragyBsaHHAa MNpPoO pPoO3BHXKEe KIEGHOETCON Pi MYAHTWIXN BIM X O |
M. XepCcCOoH HanexXxutb p[JO0O cepepgumHnm XI X cT. |
3abonovyyBaHHAM OKpemM#nx A1 NAHOK Tepwur
Maricrtpanemn». Li npouecwu 6y nmu Hacni fKo-
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penbeaqy B opceidyanHbHTa T { nec 0B U X nopi a), a
Cyui nbHOT O L3epkana ni 4rpyHTOBMUX BOL
poO3BaHTaAaXeHHSA NOYPUKNECH ITNepMXO BQ WO He
NOBHOW Bi ACYTHIi CTW KaHani s3auyii y MicTi »
Y Aapyri noskoBwbHKIi cXrIibX ocnta.gif ac,0o @ j Bclf M & A
HuxHboro JAHinpa ( XepcoHCbK Wil i NHOKBBI arsl axceap
MeHWwe HixX 400 MM -cHXxai ApHIi KA. uYdacmimsiii YXH@ C 0

(cyyacHi Bucokoni nbcbkKkuim T a HoB®mmBa p O H L
Bi AKkpuBanacsa kKonopgazamvmmmua Opn@s@axyigR8 B
yacTMUHI uboro mnoBi Ty (MiX MicTamMum Xepc

Bi AKpuTNMW nNpicHY BOAY He r1rnunbwe 57,6 M
OCKIi NbKW Ha TaKiAnNmopbmpuuNnAasmnoOCB®NOBAOI
CnocTtepiranocs 3aconeHHsd 7 paHi we npi
rnméomHdamw, F, M. Taky Mirpauyi o 3aconeHHs
Mi cueBOCTSHaX, e paHiwe He OYyNO NOMIiI THH(
MOXW NOCTIi MHO 3 MIi HlOBAaTKW CBOE PpoO3TalwWwyasa
X4ye nepwmx, OTPUMYHKWTb CEGNOBOGBOBANRNITEES
poMMBAWTbC A aTMOCepHUMM onagamu) . :
MHUWCTI W CknapgoBi # yopwMOMIBEMEMKC Ar.p YR W
H
T
[
0

T
=

NOHUI B HaWwmeHwWe Tawm, e cTenun nopi 3a
3CTi Hi «nopgu», Kyaoun BRapgawTb 6ankmu
[
b
r

L

CT CoOnoHuyi . Bi f3Havyanocs4 TakoX,
pc
X U
Hawy AY MKY, ue ©O6Gyno noB’'  A3aHe He
BOEHHAM Teputopii (®anpapy@xowi BOBOACL
TOrovyacHwUuMM rnoéanbHuUMM KNi MaTWUuYHUN
aKi HUeHHA «Manoro NbOAJOBMKOBOINO nNepiof
Hadz' aetsB j Bipxx>H'boro AHinpa (OAHIi npoBCbKMUM
nNoBiIi T TaBpi NcbKkOoOi Tybemwigimyp, YE@Palouwyp e
KonopaasiB TORIL,BTavHoB HXD N, o daAxMhdi B) Ha
Bi n3Hayanocsa, wo BOAa B HWUX 3A4e6i Nbworo
rnmoéuwni Konopgdasb, Tum BoOpga mng.iTcoHdiTuwoa @
AOCTH@OTH ASKOCTI npi cCHY BOAQY Manu nunwe np
aptes3i aHOpHwWAPBOBPOPCHLKOrNoOo aprtres3iaHCbKOT
PerynapHi cnocTepexXeHHHA 3a BOAHUM pe
31876 p., 30Kpema W Ha BogoOMIOBKIAX KEQET®
TOWwo) . Ha 4 a ek Tpye aKnai x30aBUcCibik OMTpo0 i 4 pOBY 3 na
6i nbwe 9k 3a 60 pokKi B. JoknapgHi MeTeop
we ni 3Hi we (lFi gpometTcnyxb6a CPCP cTBOpEH
baraTtopi Ywa oHiia/ib BIi @ NPUYOPHOMOPCbKMUX C
oui HoBanaddldsO ywmm25H0E pi K, 4yoro 3aranom Ao
AK0OWU He BenumkKka Mi HAUBI CTb BunNnapgi HH A o]
po3nofginax i3 HadABHI CTH THRaMBHRIIM XC MDY XN
Ta nocywnmBuX PoOoKiIi B (a TakKoOoX WBMAKOTIO B
pi BHMH)-28846c. Dépganb wi cnocTepexXxeHHda B
cepepgHio baraTtopi 4YHY Ki nbKi CTb onapgi B
3Bi AnoBi AHGIW B40P0 oMoy [16,@87p i K

K OT WrHyoO e3pVHeiHIWYMOOTCbT iIBO A HI CTb T ak I
O NOK®ONiI wwa ) (eThS2AQC a9 cRRY2ABM € 3 H i

WO Y9 ®Md®O MmO 31
W I =~
OO

WO TIEXZIOIO T/
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Tacki
3epHOBOT O

NMepeTBOPEHHS «xBRPNPEMN>»

06BOAHEHHSH

Yy MO B U

aprymMeHTOM

Ni BAEHHMUX
v K &
'S p ‘Jﬂ“’""‘*“
Kpusuil s & - U
Mapresps /\"'.3. ‘..'

L

e e O I
Aﬁﬁuonushv- R

pn3InmMKkoBaHOT O

3 el

rnoecaibo g arp@®/;T@EH U M 6

6ypos

CIEATRR=ae 20

< Boscessh

o Y~

oo 1/ &F" fl’ll”oml 1

Whanos

wo 4o
KOMYHI
cTeni B[,1 13]o,K ppenvca.

'
A Ho

3anp
3MYy »
16

w0t

Oacea gippmmene NOE
F fon T
3 001 phown A *
Keps p o ey
,4\4\ : Kp.(;‘ow
Eanarhp ) w4 . Anans
s &["“w““‘ Seozocis Honop"““"“\, ,::'
;s' b \W, ) Cyl 5 ; PR S 1
7 «.;J(e'““:luillhu ,,,z‘/“m ’\'{{ &/0 I' “./',‘ \$“
Punc. «Be.nunmki 6yaoBwmu KOMYHI 3MYy » B Ni BAEHHOY
reorpadcgi yHum atnac 1952 gp.o,BYyBWIMI)NEeHO 3annadH
|l poHi 9 icTOpi i Nnonarae B TOMY, WO Ui r
kKkaHani B 6ynuMm CnNpPOWEHOW KaNnbKoOWw 3 «nepe

19201 940 —-p@PANK UX

aMepunK &EHTIbK M X3 0K ewa pB

pi 4oK Konopapgo i WKeHBRET I 3aPeame 3®BEAM
BogonocTauvyaHHSA i eHepronocTavyaHHA 3po
30i N"bweHHA Ci/bCbKOTrocnojgapcbKOro BUPOH
notTpe6 niag vac || CBiToOoBOI Bi WHWN) To
3aBagaHBawuiTPUCcBI TOBI W KOHMpPpOHTAaAUI T CTB I
MOpanbHO 3acTapi nunx TexHonorim nepuwort
KaxoBCbKkKuUn ri gpoBy3o0n.

Ane HaBiIi Tb 3 nponaraHAgMcTCbKOI HaBu4an
Wwo peani 30BABMMO BRIpAAGEY 3 /1a O6yB He €4WUH
HbOTFr o, ABa TiAapoBYy3nu Ha p. Konka (y n.
pMonouyHa. Y TakoMy pas3i ni gnip KaxoBCbkKk
HMXYMM 3a peani 30BaHUIN.

Bi nomo, o noaASANMEK I ABRKapoOpIre&kHU® Ba
CTBOpPeHHA KaxOBCbKOINo BOAOCXOBMLWa, npuuy
abo 4YyacTKoOBe 36epexeHHSH nnaBHItBL.jtclasi 4+
fteslstsydz® Mdmilsj i3OG o BHB2d L f sfmis’, 2 dagolz €
3abeyBs@asio 36epexeHHsA o03ep, NPOTOKI B i |
Takox 36epiranumcsa nicosi Macusu. Ane an
HacolceHpeKkayyBanNnbHMWX CTaHUui W, Ha ekKkcnnya
BCSA enekTpoeHeprim, mak@y TvHaan aK aBxmopBocobskaar I
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6yno 3HaMmageHo KapTy 19Mdla aT oK N4 qoekosar HBoBracH
KaxoBCbKOro BOALOCXOBMLWa, po3pobneHor o
NPOEeKTUPOBAHUIK T UAPOTEXHUYECKUX COOPY XKE
poRARyBanocgamaammmnmisaxumcTtTunTummOOOBiag KBRATBR MG
naw000-BazaBnyupbRAxKam'2s0HcbKkUux EGpasom
06TO0 49, 2% BiIi A4 peani 3oBakwO®d®y B NBILLX BOEO
epe33 HaagMi pHI BuTpaTtTunu eneKllpoeHepri i H
Ane 1 3a peaqiTGOBAPpAMT MPWO BCSHA 3T eHePp
okun KaxosBcbkow ITEC enekTtpoeHepriga BUT
mMcrtTeMu BOJONOCTRAM AWM AT I BIpHHUBHWHBHAHHSA 3
as3ajpg y BOALOCXOBMULWe.

Mokas3oBoO, wo ©6i nbwa YyacTuuHa | HpopmMadLli
ackapy BOAOCXD®nay yp. 19R¢ 6y na nepe
neui ani soBaHUMK i Bi NCbKOBUMW ABDIBRMMGMT E
O pacnopsaxeHutw pykoBopgcTBa ObBWero C
XHOTO-CBP@HARO MYEeCKOrNo 3HauvyeHWNA, Noa3ToOoLl
y6o0KO 3adPkTpae UBHHM CEKITHD T N @E@®KY MEHTall
BOPEeEHHA KaXoOBCbKONO AN HM@AOBDBHRBM HIS AWT
a 36epiranacaxapriKp@H KO r«@E Kigapexaimegiyay T
mueHa MnNoOXexXew BHacni ok ob6bcTpiniB poc
BOAWTbLCA KoOpucTyBaTtTucsa nuwe niTepartTy
BTaCHUWUX PpoO3paxyHKI B.

Yy [ 13, 2d48] 24&@3HavyaeTbcCia, wo nicnas
BogocxoBunmwa (Ao piBHS 15 M y 1956 p.),
Ni A3eMHNX BOA HeorcawWMalfUTGHTI IBGHKINAgeHH:
wemakictiw 0,1 m i 6i nbwe Ha pi K. Mnowa
B WMWPUHY Ha 1 km 3a pik. Taxkun nipgnipHI
OO nNoyYyaXKyypl9BO wB@nmuww,agm HEBEA40H0BO 6P e XX
Tacxk, Ha nNniBobGepexxXi y cC. UopHaHKka (npunb
Mi BHKpmmcbKOro KaHany) rnambuHa [0 BOAMU
CBepATOBUHI cnocTepexXeHHA 3MeHWMNnacsa 3
pi BHA 3a 5 -196di Bpp(l95i6s BUXOAOM Ha
YcbpaTtonwbi BK a (15 K M Bi 4 3aToOKM B O [
cepeagHbocapMaTCcbKkux Bi aKl/9HMLe HHA X) 33aM €THALY

£ -4 3 3

I O T

[@ IS

T wxnxo T w
OI X -2 3959 O

51, 5 M 00 49,75 M, Tack camo, a K i [
Mi H e3paauniii HeoreHG@OMX HRAO M omMxa TPAM. 1RI7MH6Y no
CTpPpivui WMPUHOW HEe MeHW W 3a 15 kM no o

TakKnMM YUMHOM, ni cns 3anoBHe@aipe rkoaBxao B @&

cTana o6nacTtti rigporeodi NbT PWHITIOBHNIXO BXY
iHani pHOro KoOMMN/AEeKCyY TOPMU3IOHTI B HeOrl eHOB
O perioHanbHOro ni ghomMmy #WOro piBHI B Ha
30 KM, a Ha-amwi B6AO6 ekpve. X HIlpit 4y oMy 3 ar anbHa I
NMOBEPXMH A3eMHUX HaMilBHWWOX) mnoop B opiasi B (N e
BnacHe nnowy Boao’ xoeau wanouyl5®oHMM KaT
3aToOnN/IeHHA BHAaAcnNi oK pyliHyBJAHHS KaxoBCb

5. (L0000 Yy SO L& dd ¢ -lEtetsd |
tcsC HaBepgeHi BMUWEe [aH-4Hadauoglomr on pa3rDIPTOKB Y
3aTONNEeHHSH Ta niagnipHOT O BNNUBY KaxoB
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peri oHanbHWW BNANUB WNOTra edc yrie@HWH D pil TN ep q

ApeHY Ana @GopmyBaHHA 30HUW pJgenpecil Ha

rOpM3OHTI B.

B € K Orleoa/mor i YHO MY nnaHi 3a3HauvYeHNm
ekonapamMeTpi B reonori yHoro cepepgoBuuwa y
BOALOCXOBa@aBAHOBMUM eTanoM pumiis Bl BBHAMBT O ME
3HUXEHHAM CTi MKOCTRIKOMA@AT iOHCHVaXO N@yY H®E Mi 1
cepepjgomwmamm pfgeMndpyBaHHSA BNOAUBY MNPUPOLAHW.
cCemncmMmMi UHHUKX) i TEXHOT @HHMUX UANHHUKI B
npommMalpgaHuynmka 3anopi3bkoi AEC (3AEC).

FoONoOBHUMMU nNepwoYyeproBUMU -TROBAH RS M W M I
Hacni mepemwr BOPeHHA Teputopil ocyuweHoOr o
peri oHanbHY [LpPpeHY € HacTynHI

l) npuckopeHe peri oHanbHENBPHKEHHIOLOH
ropms3oHTax Heor eHoBOT O KoMNOaekKkcy i 3 )
CBepaoNnOBUMUH BpAONOCTAayYaHHSA

2) OCYyWeHHHA T PYHTOBOINo BOALOHOCHOTIO T O
3o0KpemMa # HMX4UYe 3a Teyie@Qo3i BHNXK TMBO 3 @
ogweHUx pAJinAaHkax cxwuniB (HikononbcbkKka 3

3) PO3BUTOK npouyeci B Trigporeodi nbTpauy
nNpocajgKoOBKXYT I mMeKWBDUX -TTTaAMHMA@NUYWERATIONINBY HO
rpPyHT ax (3okpema Ha npomMmMaiBaame & yneXa
GopmMyBaHHS4 Hepi BHOMI pPHMUX Agedopmaui n 3¢
Bi AnoBi oanbHNX cnopya: beakRyppBMmRHEGOPIAOK
uexi B, BOoOmgoBOAi B Towo) .

MporHo3oBaHa CepepfHs WBUAKICTb 3pocCcTal
rMmOoVMHMAHHA TpyHTOBMUX BOAg) Mdbke O6yTWM oL

Vi© 1,5 @ 1)°5, (1)

Aea—Koemi yi €eHT N ’Hea3no MPHOMBXI ArHOOPCUT3IO HT i B H €

ni ABuuweHoOwW BOAONWPWEWMY miodyw, a = (3

t-uac pPoO3BUTKY APEeHYHWYOTro BNAMUBY OCYIWEHDO
i C

3ri gHoO 3 Ui €t oui HKO I WwB n A K Thb 3
IMEHWYBaRBRKNMEDHEMH LI WHO |1 nicnga 1IMJ/ gpoobkyi B
(puwc. 7).

Bi anoBi gHO Bi g6byBatTumMeTbCcsa W poO3WMPpEHE
Ao akRoef(Thoui Hewna 3a dopmynow (2):

Ri=1,5@t)°% (2
i—Koedi i eEHT N’ e3o0onpoBi AHOCTI HamMmi PHMWNX
ONpoHMK DR MY, 4 b6 y=; ( 3

C pPO3BUTKY [ApeHYywYoro BNAMBY KaxoBcCcCt
6TO OCHOBHAaAa nNnowa 30HW2 ooy HHEKN c.po§
aranom-13a pdili B MOXJ/JTUNBE Habnum»eHHSH
rio goporeonori 4YHwux Yy MO B (pgo yacy 3anoBH

OCKinbkKKn pycno HuxXxHbOro [AHinpa Bi 4HOBMW

il
BOonA
t—y a
To
3

Bnneme pi BHI rpPyHTOBUX BOA Cysa OB LAUTMID X3
peTyMmoBMU, OCKIi NbKM 3anunwumnocsA4 6ararTo
ni gtTonneHuWnx A[i NAHOK, Tpusae i nbTpayi qa
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Pnc. 7. PospaxyHkKkoBa WBMUAKIi CTb PpPYyXy 3O0HMU O
BoOAgOCXWUBUMAJLODOY
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——U, H'B s
Puc. 8. PospaxyHkoBa AuHawmi R=af(Tnep ocoywBia HBHM N WJE

KOnNnnmuwHbBOT O KaxoBCbKOT O BOAOOCXOBMWUWILWa

6 . [ SoctsMistctsCstgon dastfitg dladas H detO G tesL hts o
L o3" ded G' HictsG J sdiwi' nyalzd nr | kplglsme onor i 4HMX
KaTacTpo®di yHO wWBMAKOTNo ocyuweHHsa Kaxosc
npumssefe AO NOTIi pPWeEHHA YMOB XWUTTEAI ANb
BMagaMnmW [JOBIFTOCTPOKOBOTNIO HeraTuBHOTNIO BNAAM
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—aKTunBi 3aui 4 HebGe3neuyHMUX €K3 0Tl eHHMUX |
3 BWM , y T. 4. Ha YKoOoC-aXomamBy B BWDX P& Mm@ (
AEC) ;

—NOoOri pweHHA-reaxeMapHanx ymMoB aAna 3ab
06" EKTIi B KPUTUYHOI i HbpacTpyeypem ( 3
3IMEHIWEeHHA CBHReME@EMMOOTri YHOT -Z2THODARDBTB
WK anow-64CK

—3MEeHWeHHA pecypci B MNUTHUX nNi 4 3€eMHMNX
3axunmweHoCTI Bi 4, NOBepXHEeBOro 3abpypaH:e

—Bi FMpMonoBa Ta BOAHA Mirpaui a 3abpypHeH
He3aXx Wme/HIiT oB I B@XKEpPpEeMACBOBmIONOCT aAY aH:
konopagda3i, CTaBKW, CBepaANOBUHMU) .

Bi anoBi gHO, OCHOBHMUMMW peynni eHTamMm Ta

OBepxXxXHeBi, rpPyHTOBI [ Ni 43€eMHI BOAM

HppacTpyYXKAYPOBI ,NOBPOMMUC TpPAaHCNOPTHI (ol

py6bonpoBoAgn, KaHanum, BOAOBOAMW), 30Kpew

akmnux akKk 3anopis3sbka AEC

Y Bunapky KaxoBCbKOro BOJOCXOBMWA O0OC

O3 Mi WLeHHSA B 30HI AnoirppodedmMucame gHP©O

poMMangaHuYnkKa 3anopi 3bKOT AEC, B M e X

CyweHHAa Ta ripaporeodgi nbTpaui nHol KoM

aHi , 30KpemMa W-TROPIOOOQYWHIUNXBHMEYHY BAaHL,

PYHTMW 3qqiarsipago MWHOTNo Yyuwi NbHeHHA 3 [Je

YyHOAMEHTIi B pPO3Mi WeHNMX Ha HUX cnopyps Ta

FeomMexaHi YHiIi nNnapamMeTpu Bi ANOBiIi AganbHUNX

Bi A 401 NeHHSA, rpagupHi, OBONOEXyBa®sa pnavmbd

BM3HAYEeHIi ANA yMOB yCcTalneHOrNo pexumy pi

BHacni oKk nopyweHHHA LbOIO pPeXUMMYy HEeMWUHY

i HbpacTpyKkKTypHMu Ta BogoOKoOpuUucTyBaui Ha

3yacoM HeraTWUBHI Ha C3H g4 KHI0 NEIO/ABWIIAI b B KA O

Meagi atTop reonori “HBOHTAOC NC g P B A onBovpuyalle H H A

npoTAromMm noHapa 65 pokKiB 3B' A3KY Mi X pi6E

pi BHOB AXHOT of e(dHoapnvpoyBraeHeoreox)a Hi YWHOT O CT aH:

BOAOHaAaCMPpIyeHMIXB Yy nNi ArpyHTI Bi AonoBi ganbH
TypboreHepaTopi B Touwo).

3a pe3synbTaTtamMu I HXeHepHWUX [OCHi AXeHb
“TennoenekKktTponpoexrT”, KuiBcbKOT O i HCT
peri oHanbHUX exKcmégwwipiai MinETr eloHICOT UTY TY
HAH YkpaiH#A498% @A®.78Ha Teputopil nNpoMM
BMUAB/MEHO HAaACTYMNHI KPUTU-HEOT XCHKINABHIM>X HY M
6yAi BHULTBI M ekcnnyaTauii 3anopi 3bKoT

fTHasdgaBHI CTb NYyYKXPABZWE®IY HH®BDepUTOPpPI T np

Ta B cepefHi N 4YaxTowmigxrymebimi; cTaBKkKa
fTpo3nopgin HecCcTi MK WKUX y BOAJOHACMWYUYEHOMY

KpPpPynHOCTI O nunmnyBarTWuXx, BO X140 /B PXKYB g1u0:
(wo Heb6e3neyHo B yHazxasCcCbBbEpPpeDagY APLC K
fTHasBHI CTb B OCHOBI i e rpeb6ni cyr

3anunuwKki B.
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Y 1993 poui XapkkmBeEpK WP vileHECITaVBT Yi-TH XX € H €

reonori YHi BUWYKYyBaHHA Yy 3B' 43Ky 3 asBap
cTaBKanNno Ay BHa A1 naHUi po3mi the HHEY.C HacC
Han6i Nnbw Bi pori AHMMW NpPpUYMHAMMU, WO BUKDAN
ui e’ pgambwun i3 pgedopmauyi W 6EeTOHHOINO MNOKPp
fHepocTAaTHE yuwi TbHEHHA rpyHTY 3BOpPOT
po6oTax,;
1 3Mi Ha BnacTtTmuBocTel ni cKki B 3BOPOTHOI
(3MeHWeHHHA 34YyenjieHHA, NOKaNnbHe NNUBY.
fBNnAuMB AMHaAaMIi YHMUX (Bi 6paui "HMWX) HaBaH:
yMoOBaXx HecCcTi WMKOCTI rPyHTi B OCHOBM
Toai 6yno 3poBmemo@BHWECT wiHiewlwitr ab6i NbHi CT
pexXxuMmMy BoOJOCXOBMWUWA BHacnNi oK #Woro- asapi
oxonoaxyBadyemM o06ymMoOBUTbL HebBeszneky @i b
rpyHTIi B Yy niarpyHTiI Bi AnNoBi AanbHWX cno
TOlwWwo), NopyLlweHHSH pexunmy OXONOAXEHHSA p
po3nnaB/ieHHA pob6bouymx 30H peaxKkToOpi B 3 &
npunaemMHy aTMoc@depy Ta noBepXHEeBI BO/MOWMN
PEXUM «XONMOAHOT 3YMNUHKMUN») .

3a pesynbTaTtTamMm uyuumux pgocni gxXeHb O6YynNo E
peb6ni-oxoABBRKYBaAaYa AMHAMI Y HOXKIHEICNTHIaivKi i4.H

—_

CTaTWUYUYHI HaBaHTaXeHHHA BMRXBMIODHB I HB/1ECTE
rpPyHTY, NOri pwywTb KOML.O T eOoTexXHIi YHI nok
Y nepi 0119 P . papAoCcNi AXKEHHSMU BULEHAS3B
3MEeHLWeHHSA MOTYXHOCTI npowapki B n-y X K n x
oxonogxysaya BHacni gok cyd®os3iil Ta @i ne"
3540%. Y uen nepiopHeEpE@apmoBO0UYpDKY BOBIUHDBE
3anunwanucs4 HecTabi NbHUMMU, TpuBas npot
MOX/NIUBI CTb nNojganbwnx pgedopmMmayi n.

Bi anoBi gHO, 6yno 6G6GaraTtopas3oBO nNni agTrTsep

nepebyBae nig BNANWBOM TdKOMiIi HBEGBER3I MO H .
reogunHamMi YHUX ABMULW:

1 ftsh qte] dedzy Isj Rdetse j dzdzd 2 ~“tekdzs' o, wg!
flsdMS Odzdz" o5 SO dzdL ' Ct5% dzgj MEys® L HOIsdZ f
ftod HJdzOds' ydesdkz ofdzde' (knHOt, odeikn,

1 EMC zOH dzj dzdzie ' 'HABISC dbjStEEas o wzRditz' wds S o S H dzd
osHEd) Mzuydn Ctdkzd SOy 2, Wstdze Odsdzy |

Tfteswve MWL 2ddr ftesyjmM' a ° foodowL Od
Ttkdzst' 9 B " H wkdzls' 9" Hf B9 HOM dzedr Mt
AHani 3 ApeHywyoro BNNAWBY KBapBBBEDOO

BogocxoBuMmwa 3acBi g4yye, Wwo -Kpa@NB@BAHBHRAOTY
ekcnnyatauii 06’ e€ekKTiB i HPpacCTpPYyKTypun BH
Yy 3O0HI WOro no@ymgemoee HBaNCATUYBIYH U X Y U HHMWNKI

K i

1) Benwuka naoBas 3MHingereimmnxpiBod ,( mpo 16
Mahnxe y 8 pas3i B nepeBuUWlye nnouwy assapi i
p. AHinpo, pe 6yayTb Bi gbyBaTucd [OBT OC
[ 3aTONNEeHNX ;1ecoBUX T PYHTI B

=
I
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2) 3HAYHMN OPHBKEBBAWPI BALC B) Hya NK QO/HMILXH il
30HI ni gnopy KaxoBCbKOro Bbg25Q@Q0@GuME. HRE
CTAHOBMWUTGL:

T.=(L?d : ,2[280B0fla: 2, 25%( 4470 pfi6 = 4 p

fJey—Kaoedi 4Ui eEHT N’ e30nNpoBi BHYC TBIOHHaMIii @@HINY

BNnNuBY KaxoBCbKoro2’BbfloGyxoBuuwa, a
Uepes uUe M®WPOCOBOURPOBWO3IBMUTOK y nepesBsB(
NOPOAHOMY MacWuB.i Heb6e3neuyHUX 4 n4a cnop
(oci gaHb, 3cgphe3i nHapcTOoB GoPwWmAmeli AMMa T Io |
cToxacTuyHy (HeBnOpAaAAKOBAaAaHY) AUHaAMI Ky i
npunbébepexHMXx 30Hax p. [OAHIinpo Ta Ha NpPOMM
| ue, Ha »Ma/ymM,0BHR& HOS.IT OCTPOKOBOro niga
BOUA®IONOT i YHOT 00 CBINOMQVABPYC bBKOOZF OO K OMNaekcy |
nNopyuweHHHE NBIOMEPEHOCY Y neconopoagHomMy
3 pOWEeHHSH, KaHanun TOwWo) we 3apoBro A0
NOri pWeHHA -—CeWEKMBEPABOOTIiI YHOI cTinkKocT
Bi AnoBi gcaniobpHyuax 3 anopi 3bKOT AEC (punc.
NANMWBYHO3IAATHMUX I yaHIbaM X Yy p eroiHdHaBb HUNX
3emMneTtTpyciB (64 wKkanotw MCK

|H#eHepHO-reonorivHMiA po3pia No NiHil Bagoex 3axigHux dacapis peaktopie - 3 MiegH.MisH.Cxoay Ha Misg.Nieg.3axig (2013 p.)

MacwTab - ropuscHTansHui 1:1000; BepTuxkanshmia 1:200.

LT

704
74

e S T S —

g H g
§ g g g

)

E
100
150
20
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300
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450
800
901

1000
1100
1200

YMorHi noaHauyeHHA

Hacuniuis wap (nicox ApIBHOISPHHETHR), [Mita Wwapyeata, HaniaTBepaa 1a Teepaa
anceonoii Ta sonoaudl (3 TOMKMM NisIAMM MiCKy NHNOBATOMD)

Nicok cipui Wil 8ono2aud Ta 8od: “ Niew i i Tepacw|

\ Micox cipui cepeaHLO3BPHHCTIR, sodoHacuyenul @ Kowrnomepar nickosuxa, ecdoHaciuyenul
I:I CyIIMHOK HaniBTBeROWA, TYIONNACTHHHIR @ Kopa exsitpiosansa, ecdonacu+ena
FA7 K . e ey e o
7 X preTanimi thynpament, FEAFTAITA doua TeKTHISHOM NopyweHHs
///A CyrANIGE | Ikl TYMyCOBANI, TyTOnnacTHHHI m B0J0HACLHEMUL PR & kpneranisromy dynnament

Punc. 9. Y3ar asbHEMH/MAIr i HHX@H epdH30p i 3 BOAgOHAC
npovMMainpgadaanRnapB3bKOIi AEC ni g yac i CHyBaHHA
3 HMOP = 16 ™

[ YJjtejdis14], Tpadi yuHmin JopgaTtok 24, JunwcT 2.

MpMyoMy HM3bKAa TMNPOHUKHI CTbBOOHPC NEE A A
NecCyo NUHNCT KNX nopi A cnpusae LOBrocrTpo
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NOPOBOrNro TWUCKY 'y BOAJOHACWUYEHIi N 3O0HI T €
AHanori YyHo TOMY, AK ULe Bigb6bynocsa nipg 4va
1986 p. y M. XepcoH, K Oy HBT i 3 BBO/HO/MKEMHOO |
TMKcoTponii, 3MeHWMnnacs«a Moro mnopucTicT
ni arpyHToBUX BOAJg I3 3aTonNnNeHHSAM nNi gBaneb
JocBi g BUBUYEHHRLOLMNMMBE®HEGPBPBO O npoAasy
3eMneTpycy Ha npovmMmMalngaHUYRymy HAEC 80 005
3MOTFTy BM3HaAaYMTKU OpPi EHTOBHMUN Yac BO@apexe
nepwor o MakKcuUuMalAbHOIO CeWCMi YHOTr o nouwrt
cnopBoun. moxe O6yTwnm po3paxoBaHKID)[BR BIi JON

3ri o HWOM 3H3aHM XEeHHSA NOPOBOTroO TUCKY o8 Chnaeé
ypaxyBaHHAM MiHi Ma/Bm®BOm po3 pmapyB T
ACTYNHUM YUHOM:
82
2,25 )
fea—-pi BHenpoBOAHIi CTb cnabonNnpoHUKANUX CTN
UAEC, OpPi EHTOBHO:
a @
m
nek-xkoedi i eHT Qi nbTpayi i cnNaboONpPOHUKIIUX
rnmuumcTunmx kolo uba pw/ipgeo)o,y
h-tToBwunHa wapy TPYHTOBOTIO TOPMU3OHTY 338
myHgaM@QmM,
O-koediyient OBOImoBi Aaoavi,

I W

tO

Topai 3a nonepepgHi MM OUiI HKaMu:
80 A0
t0+014|ﬂ|i.6 (5)
2,25Q,0Q20
TakKuMM UYMHOM, NOBIi NTbHEe 3MEHLW&EPWMST NAEP OB
hPakKTOpOM [JOBTFTOCTPOKOBOI peaxkuil Ha arT
Bi 6pauyii (TpaHcnoprT, 6yai BenbHI po6oTwn
CTi MKoOCTI cnopypa 3anopi3bkoi AEC BHachni

nNi 4orpyHTAa.
7. s sd3ff dzj € fyj € fipteaztp d3O dg'daipts LOGtsL Yd ted L (

sOntsofm! Csets otsHtSMatsoadh O B YHEF sadf M B 8 D
€KOHOMI YHI i oui HeHi coui anbHI Hacni |
BogocxoBuMwa GopmMyBaTMMyTbcCcHa B awMirtcaWkdy mun

olstcO(stfB HO 3aBpgadHi 36UNTKM, BTpaTa MaWlHa,

NOTOYHOMY mlHa%ﬂwmmmwH@BMQ@MTpBBQB@eF
yCKnagHEeHHSH y MO B XNTTeERI ANbHOCTI i

eHepronocTaudyaHHSAa, y y n @ odgbideolaad/f ddd i SHEAIHICID B¢
(30kpema, He OTPUMAHMNUI [ HeagoOOTpPUMAHMN
HSHOISCtse " o9dHOILSd ('HeS3@YN' ﬂlsa@iCbEBSaQHdZOI-BJVIdZCbWaTI
HacTynHUX nepiopgax) Ha MnNOM AKWeHHSa I J
BTparT.myllpoucuaToaHHI0O NO3 MUiIi IO HEKOPEKTHO PpPoO3T
OCKIi NbKKW BOHa 3HAaAYHOW Mi PO € «i HBecCcTMNLU
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Ha Hawy AYMKY, OCHOBHI GedKi KH/BMIIiHY H iH eH aacT
po3BMBaAaTMMYyTbCAa 3a TaKuUMU BUgamum 306UTKY
- noypweHHS i BUXIi A4 3 O@MY 4 aE&pCcCbrkeavur on UTTaH O

ogonocTayaHHS4a, 3aB’ ga3aHMmNKX Ha BOALOCXOE
EKOHCTPYKUI IO Ta KaniTanoBKnajgeHHA Yy BB
okpewmMa ni g3eMHUX) ;

- NOpYywWeHHA eHepI ompinwxks @aHWMeplr EC T7a 3yl
BTpaTa akTwusiB, BUTpaTunm Ha 36anaHcyBaHt
PEKOHCTPYKLUI IO nNocTayYyaHHA Ta TlTeHepyBaHHA
- nopyweHHA pob6GOTWM NpPOMUCIOBUX nNiignpue

w T

—~

eHepronocrtTavyaHHAa (BTpaTa pfoxopiB, 3pocCT

- BeAnKe 3MEeHIWeHHHS nnow 3powyBaHUX 3e
Agoxopi B, 3pocTaHHA 6e3pobi TTA, BUTpPpaTwH
3emMnepobcTtBa TOLWO) ;

- NOTri pweHHSH y M0 B( BCTYpmH can Nnm®)x a mias i B WU
Bi AHOBNEHHA) ;

- Nori pweHHs cTiWKOCTiIi cucTemM I cnopyaqj
(Bnurtpartwu Ha oO0O6CTexXeHHS3Ha, BUTpPpaTMH Ha Ao
KOMMNeHCYBaHHSA 3ar pos) ;

- KaTacTpoMi yHe MOTri pwe HIHAH Oy MOIBO CHIJAH
A1 ANbHOCTI B 30HI BNNUWBY oOoOcCcyuweHHsa (cneu
pnbé6HMyTBA pnbéanbcTBa, npuncaagnbéHOTr o |
BpPpa3/InBOCTI LO Tnob6anbHMX 3MIH KniwmMarTy
KoOMNneHaGYBaHH

- cMmcrTemMHa (3o0kpema CTPYKTYypHa) Kpwus
3MEeHLWeHHSA  -prepcuyppocHHOON O noTeHUiI any: 3ew
TpaHCNOPTHOTINO TOLWO (BTpaTa aKATKMUBEI HBH A |,
Kani TanoBKnageHHda Yy CTPYKTYPHIi 3MiHN),;

- nNOori pweHHMmXcduiepewgyci M BTpPparta 3BUYH
Me AWYHMNX (uepes SHUXEeHHSA AKOCTI BOAM
Mi cLueBOT O Hace/leHHSA, pekpeaui WHMNX pec
gomMorocnopgpapcTB i 3aowapgxeHnb, pos3npoga
XnNeEBabesaneuvyeHHSHa) .

Kpunsa MicueBOT -AeKKOOMHYO Mpi ak3uvi y3 abrysgbH e T b C 4
BUMUTM 3 Hel HaBpa[ UM BAacTbCH Ha KOHCE
goaBapi WHMNX BUPOOHMLUTB [ Hanpammi B roc
3MEHWeHHA pecypeBBHBOAEGROTAYI Hace/nneHH
3pebinbworo mMirpyBsano 3 uiei Teputopil
XNTTEBUX YMOB. TOMY OYi KYEMO HEeMWUHYUYOIT
arpapHoi €eKOHOMiIi KK 3i 3MeHwWernwam (0T oL N
3epHOBOro rocnopgapcrTtBa). HaTtomMi cTb M O X
i 7o ni comeni opatTuBHI , Ti apoMeni opaTuUBHI
TEeXHONOri YHi W OCHOBI B pamMkKkax nporpamm n

MoTpebyBaTHiIiMea UM diHeOQ PeKOHCTPYKUIT noo
KpuBopi Xxxa Ta HikononbWwWnH, aK i 6i Nnb Wi
nepexopoM Ha cydyacHIi Oi nbw pecypcoowagn

3a nonepegHbOW OULI HKOW HBYyewsOHOMIBM
3pyihHoBaHOT O KaxoBcbKOro ripgpoBy3na, H
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YKkpai HM B Ui NTOMY Yy KOPOTKOCTPOKOBOMY ne
peanbHoro BBIl YkpaiHwm B 2023 p. BIi H CT
i Hpn=AOLi3d NPOWEMWEKHYLO MAaKCUMATbHI BTparTwu
2023 up Ky 0§ 0ta myipa-y®, Z0mspp. [ 16] .
BesnocepepgHi €EKOHOMI YHI 306MTKM, BUKNMU
AaHwuivoue ni gkk®B HIanst i tut e, CTAaHOBMYT BI N a
npaMMB 3 6KMTOK XBATAN 03BaNTXO MOSyeaHMHHSK @ B (T X

Mmoc
20000) i NoB’' 493aHOT 3 HWUMMU | HPpaAaCTPYKTY
yacTMWHaAa 30cepefgxXxeHa HAIpoMBONMYB ®eY EeB e K T
i HWMM ni gnpumemctTBamM O6yNnNo 3aBLaAHOHRPBMMLU X

B i

Lopi BHwe $150 wMAaH. Oui KyBaHI BTpaTwu
yepes NPUNUHEHHS BOAONOCTAa4YaMARA BaBpPpQOe
Brpata ipuraugi "nHux cuchOeom c(kaoppomma i OB :

eKcnopTy CiNbCbKOTI ®BC YX/pap HWMK ¢ T 2R @B/m yp 10 W, ii
Ha eHepreTmnYHUIN cekToOp npunapgace npsami
€EKOHOMI YHI BTpaTtTu AfepXKoMnaHi | g&aYK@BIii 4
$100 MH. Ona CTBOpPEeHHA HOBOI recC T
3HafgoOOMTbCMNPBR NKIET $M@aMmMi opoeHepr o» Ha K
Bi AHOB/NeHHA KaxoP&dk &r)almmigypcoyBHye3HTHasA H a (
yhHyBaHHAa TITEC KomiTeT i3 nutTaHb OtAagXe:
yepBHSH 2023 p . cxBanwus BWppidsyeaH BsH n Oop R €
MarictTpanbHuUux Bogonp&KpOMIi ByFCHOT BLWLM» O We
cyma wkoAagwu, 3anofgi aHoi HaBKO/TMWHBOMY C
$2mnpapg, a BapTiCTboUd HUOBETHHHA MHid]i $nlp, aS6 T p
3arasnbHa cymMa 6e3nocepegHbOT O WKOZGMOBY 7/
Yy KOpOTKOCTpPOKOHBD MY mmempid.oni cCAaAr ae

Tomy 3po3ymifno, wo 6e3 Be/IMKUX | HBecCT
peri oHy #Woro noTpeobwu He O6yaoyThb HanexXH
€EKOHOMIi Ka B yMOoOBax pPYWHIi BHODIh WS Geny ho B A

©

AOMOMOTOKW HawUxXx 3axXi AHUX COW3IHWUKI B. An
HecKi H4UeHHO, faAoBefgeTbCsd KOHKYypyBaTWu.
BaraTtTopi yuekuwi AKDGTTTa C T PO Pi HHOI peaHi Mma
(eKOoOHOMIi YHOT , coui anbHOT , €EKOoONorisMHOi )
ri opoBys3na TeopeTWMWUYHDO MO Xe 3ayi KaBuUTI
MacWwTabHi cTH. Ane wo 6 peanbHO 3anyuur
poBepeTtTbcec A CTBOPUTM aonsa i HO3 e MH MU X i H
LMWBI Ni 30BaHiI Yy MO B U (xouya 6N Y HNAIO e Al M
Kani TanoBKknapgeHb ni g [AepXaBHIi rapaHTi i,
cTaBK MU, HanexXH:.i PPUAWNYHI Ta perynaTtopH
BUTpaTun, Kopynuitw Ta npumnaywntum pengepcrtT
3aranom MOXNMUBI ABa 6as3o08Bi (i NONMNAPHI

ri opoBys3sa: KOHCepBaTWUBHUINI «AK O6yno» 3
€EKONROGWHOT EHHUX -@ROHOMI YAdMXHOHeOEe3NEK
eKOoONnori 4yHo onTwumi 3fpdefrAsHjpdyidc nHoa 1 o ¢ Hd BLip 0 B Y
NPOrpPpecmMBHUX TEeXHONOKW P dn /O & 03PMC LI e/ BHSH,H
BTpaT Yy | HXeHepHNUX Mepexax, Bi AHOBNEHH
nNPpUPOOHNUX AOPEeH TOLWwo.

Ha wa Opi EHTOBHaA oui HK a Kani TanoBK narf.
€EKOHOMI YHOT peab6i ni tauyi i ypaxXxeHor o per
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MM Bapi aHTOM BauoaH adi vieiBasd ym 2p o) . A
yBaHMUNW edekT N efxIoeoMAE HOO 30B ICTOKLY apie
nm Bapi aHTOM TakoxX O4Yi KYETbHG A 3 H
OCTPOKOBI Wi N@R@EPRBK T3ABNIY)Y € HH S 6i Nbwo
Tany 3 O6iAbWUNMU BUPOOBHMUYUYNMMM NOTYXH

a, i Y4 € pHesa3 3HHaaKUYOHMNOW YOe HP KN Y P E HOK @ gIla e

(3amMmicTb MHOro nNocuMNeHOro po3rpabyBaHHSA
Il dmdetse € d

axoBCbKkKe BOAOOCXOBWLUe O o cBOTlTO OCYVY lIE

PopmMyBAaHHS4 €eKOoNnNori YHwuMx by HK LI W meygnor i
CKnapagHOT -TMEeXMpoad BHHMH O 1 reocumcrtemMu B cCcKAnapg

MOro BOJBOCXOBMUIWEM, 3powWyBalNlbHUMMNU |

3anopi3bkotw AEC, TEC (Ta iXx TreonoriuvuyHor

O o4 = Ow=- iz o @™

MW WO W<

3

eoc
pa-
KTW

3

Bi pHOBNEeHHSH r ApoOaCEXO4apAUAXK  MKa MNB(
BCbKOIo BOpgpoOCXOBMWa (BuMucoTu nignop
eM 3 poWeHHS ) y nonepepHi X 3 HayvYeHH.
Begne O BTOPWUHHOT O B OQ@B@Hyar C/MAYHEMHCHTAN X
BAIMMUNCT U X NANWBYHO3A4ATHMUX nopi A4, Ly
MHHOMMNHI 3 alTaO NMHI&8C TYMNMHOMY OCYLWEeHHI . L.
GopmMyBaHHSH HebesneywyrEuPpO p MOP R HLOHB E
epexXHuUMXx cxuneBaganbprpyemneppopaBanopi
er nmx M™MicTtax i cenuuwax.

MoHap Te, eKoOoNnNorivYHi-freongpbARrReRDIDA/P:!
mcteMnu HuxXxHbOro [Hinpa o6yMOBANEHI i
3INTY Ta BUCXI AH®GIOdIpMTINBaAHLILE ¥ € H HIFI0O BC
Bi 3auUui O NigTonN/AeHHSA i 3aTONJ/ileHHHA 3e
aconeHHA rpPyHTIi B npwnu 3aperynioBaHHI

Hpi NnbTpaui WHOTro XWBMNEHHS NPUW 3 POHIEHHI
Cbkild W Bi g6bypnetbcda Npu Bi QHOBAEHHI 0

OBY 3/
reon
A
3

a. Tob6ToO B LUbOMY pasi oO4Yi K
0 0
NeHH
y

i 4HKMEXO NIOT il WEKIEX € [y HI® B, 36i Nb WE

'PYHTI B Ta N0 Mieapelpe/HOHEAIT HCHe@Aic ot iy
OKpeMa KPUTWUWYHOT | HPpacTpPyKTyp

3a Takwux Yy MO B CyMmMapHI CYynyTHI

OHCepBaTUBHOT O BapiaHTy « K 6y no»,

MMYaCOBUMU C xXEPavBEaMM» ) (, « AMB¥WIT b Neplke Bepw
dhekT Bi g peaHi mMmauyili fJoaBapi iHOI eKOoOH
ApoOoBYy3/n1a BXe Yy CepefHbOCTPOKOBI W nepc

5 poki B @QGopmMyBaHHA HacnHi 4Ki B) .
Coui anbHO i €eKOoONOoOri YHO CNPUATAUBMUI
0 peri oHy MO XN UBMUNIMN nnuwe Ha F
CbKi W, a He pajgsaHCbKIiNn) Ta Text
ca 3acobawmwmu, 3o0KpemMa: -BTmOpeH

BOAOCXOBMULW MN3 MNECH3 apMnK OTHE T PR K

cTaBKIi B, cmcrTemu BoagoBoOAai B

1T nepesBefeHHAa nobyToBOro BOfA
X— Hme MemanenbHEeE 3pOWEHHHA (3ami
) , KEWJ/OBITOM B &HLHIO Tpa& 3 a/ii CHEeHHda o

=

0
e
a
OB M
H
(0]
a
H
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METHOD OF PROCESSING INFORMATION
ABOUT THE STATE OF THE ENVIRONMENT BASED
ON DATA OBTAINED THROUGH A SERVICE -ORIENTED NETWORK

Abstract. The task of the work is to develop a method of processing information
about the state of the environment based on data received from a setieictd
network based on energfficient longrange protocols. As an example of the
implementation of the method, the LoRaWAN technology was chosen, which is
used in the city of Kyiv, in particular, to ensure the operation of "Kyiv Digital"
services.

The solutdn to the problem lies in finding such a processing method that allows
you to present the data received from the transmitters as a set. From this
multiplication, with the help of a special symbolic language, data is extracted from
which a pool is formed tpresent information about events at the research object.
The latter is proposed to be implemented through an information convolution
where information is separated by levels depending on the end user's request. The
resulting rollup is not saved, since themary information remains in the system
database and can be used for subsequent requests for analysis or comparison.
This can be used in systems working with big data to control the current state of
information processing, create samples for intermexizdiculations, statistical
studies and generalizations of the state of processes whose action is not
completed.

Key words:digital city; Internet of ThingsLoRaWAN monitoring information
convolution request information provider.

OO0. Mpodpumuyk, RO2E.
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sOMYOMOyse twteBlsd tetsLteBBC O diBiIstsHE 51
Cdzdzw 20 tMdes e ' M jHi@sET, dzissHsotaddsO dzddB) t@] YH'
eesjiWjChkdodedrn fHtotslstsCsdey o f B PUFZOBE s tc jo C
SHEZ tBtOdRO Isjn dsdasezY sk mRa WAN,. BSHO ol
LOBJ LY jyd dedzv tetsBisIsd Mmjte i)' @8 ¢csd o

J dedzv f sMlsOodzj des™ L OHOY' Hwdwed £k Ld
HsLotsdzw' ftojHMlsOoadlsd tslsted 30dz’ H Odz'
O HEYBBESEEE MY jy' Od dets’ fd dgo tsdz! dzts’
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HY J dedzv . { Mils ©dzdz' LOf et sSdztso Odzts tcj (
S ko' HBRO O Ist Mw o dydzj dzz o Odzdzy * daW ts to d3C
£ ¢' dyjotscets Ctsttdhmskze Oyo. [Isted &30 dz0
AW stEed3OY W L Odzdh O st w9 B OL ' H
CtedMisO0dzO L O dOMbsizf dzddsd L Of JlsOdsd H dzw
LdzOyjdzgj dBsyj BERIsd o9adistedmlsOdsy o MmdMmls,
dzd 3, L Bfl§tsds sQYHaRlEtssdgls Odzz 5B tots B dedhy * dzW
B' tos¢ H dzw ftesd3 y dzd m tetsL teOn zdzC ' o, fiy
LOCOdz! dgj dz@ MbOdzkz Hftetsyjfm' o, H'W wCdrn daj
dzs Yytso ' yifdeteds®:;j d3' Mists; ludzRg Wazjis BHadej Biste
AW sted3OYy 22O L el O; LOfdls; HOe Oy ' dW s
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Il mMiskzy

Pos3pobka iHpopmaUui nHOI TexHonorii- (1 T)
Opi eHTOBAaAaHOT MepeXi oTpumyBaTtunu Ta 06pob
Ni AKAKWYEHMUX 06’ eKTIi B [ CWNCTCELMO,T O BE HHKT
HalviBi gomi wi npuknaagun p-.e«@pio ByVMHE» Ta&K® T Ul
Mi CTO [ 1], «poO3yMHUNRN pi m» [ 2] 3 Pi 3 HC
|l HTepHeTy peyvyeir (1 oT) [3]. B ocHoOBY i H(
opi eHTOoOBaHOAARePEe KHPODPWaLULi WHMIK o6GMIiH (n
naBagniespen i Hpopmauyi i po cepBepi B, pos3T
06’ eKTa cnocTepexeHHS4da. Ha U un X cepse
cmcrtTemMaTtTmnmsauyui a9 Ta ob6bpobka i HdbopBmaAanQDI |
KopucrtyBaua. OTpMMaHHDPI &KPD@BIEA WO i Béme
po3srnapatTunca AK po3pobka nigcmcrtemMm MO
cmcTeMm 3 Yi TKO BU3IHaAaUYeHMWMWUW napameTpam
NPOr HO30BAaHMX 3 afdaakie YT B3egpaxHaAVBIH fu3aBap. 0 3Ty M
cepBpCeEHTOBAHOISOApPXdaKTenOo FYMAbHOTIO nNi A4XO0/[/
nporpamMmHOr o 3abes3nevyeHHAa 3i 3Mi HHU MU K C
cepBicy peafibHOro 4yacy Yy BWUTrnapi Beb63a
pOo3y Mi HH A l oT [ 3] AK YHiBepcanbHOrIo no
Mepexy i3 MOXAUBI CTH PO3Mi WeHHSHA BOY 0E

nporpamMHoOro 3ab6e3neyeHHSs ANa nepepgawvdi
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n l oT po3rngapaTtwn BBkaeGagodBy ORp
p B Mepexi, opi eHTOBaAHOI anasa

M Ae 3aMicTb Kynu onepaTopi B, A
n «npauyuwLOTb» JaTUYMKKU, WO MOHI TOpSH
obpof@k mi oxTaak BXe BUKOPUCTOBYITHDb
n

o]

y

SOoFE
w3

o - 0F
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EMCTBaA [ 6] , 6 0 ue L O0O3BONAE H
BMTpPaTHOCTIi, a@a W NpUHEeCTWNU OKpeMuim

i HpopmMauyi i Ang NPpUUAHASTTA ynpasBini

TYT BapjoweaBspaébmema €eHe MM erdoe/Kor BAHBIHX
i opnuTeTi B CyyYyacHOT-ay Mer@aaaoaHhikiyx [Wdci B
TUBHOW (a3 0w BTOPrHeHHA BIi MNCbK poci nc
Benun, HacCKi NbKW Le nNWwThaeEHEKI P X0KATHyaa JPLoH
MYyHanbHMUX CcnNnyxX6 u4uum opraHi 3ayui n cdoepwu
i HKW eHeproswuTpart.
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MporTe, Konun CcTOTTb 3agadya 3abe-a2RO6HEHH:H

a
e
1
6

p

ceneHoOro NyHKTY, a, ocobnmeecgeBEMBHKOC
wo Bi AXxXoAWTbL Ha Apgpyrumun nnadv [10], xo
1] . A o6’ ' epHaTwm U i MMUTAaHHS4 OAHUM K
"e€eAHaHHA MIi CbKWUX KOMYHI Kauyi i, i HdOop M:
mctTpoiB | odme pPpoERNMHESOACIly)NLI2lc T a» (

Besaneka XuntTepni aSAbHOCTI «KpPO3YMHOT O M i
PakT—-BmbO6E3NeUYyeHHA eKO/JOTlTi HHUX nNnapamMeTQpi
Towmy B aBToOMaTM3OBAaHMX cmcrTemax dy HK L

i "cHMoeIOKaTi WHWUIKA MOHI TOPUHT CTaHy nNOBI -
onpunemcTB Ta Bukuagi s BIi g aBToMob6i ni B,
MDYy CTWUMMUX KOHUeHTpauyin (raAK) OCHOBH
ONOYUHKY, TEXHOlIeHHOT o POET@KE RAKS

Ha
ACNi AKOBYBAHHSA 3anexHocTel
oBaMMm Ta BNAMBOM Ha NOKA3HUKWN XUTTemQI
a JonoMoOT 010 nopfai 6HOT -opdiTEHHARAB a®®Fi OB WM
pyuMyeTbCcHA Ta nepepaeTbca BemkaTeMmyb
TyanbHUM MNUTAaHHSAM € po3pobka Takmx
dbopmMauyi i, AaKi L O0O3BONAKWTbL CTBOpPHBATMWN B
Bi po6bpaxawTb CTaH cucTeEeMMu, Bi AHOCHO

Mi X Tpad

06p06Ka NOBWUHHA Bi [ OpyeBaa/TLUHCOAT OB YR € X U M3

+—

ZTWR 430 0T W

o

BT

s

a

T DM OS=SIY

=

patTaMun JaHUX.

MsOdkzsoa C O L OHOY'

fJadvya pob6boTwnm nonArae y pos3pobui mMeTony
OCHOBI JaHUX ,cepGpPpoaMAHNKXaAHBI 4 MepeXI

eproedekTUUBHMNX NPpoT oo Yi. BT ediaespa KWHri oA

L1 NAKWTbL YOTUPU TNEPEISKOBi € TaEKKTHYAUOH H W M ul

TYXHI CTb rno6anbHMUNX Mepex (LPWAN)

XHoOoNnoriamum, Hanpuknapg mepexeBoro abo

i, To LPWAN MoXe 3ab6e3neynTtu ni gkKknwye
HVM3bKMOMC NOHBKNAMB aHHAM Ta wBwMAKI caAnoAa nep
pi WweHHSA NMNTaHb 36o0py poa cmapegmeiBEK I N
XNUnUBi CT 1O noganbuwori 06po6GKM 3apgns4
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pi 3HOMAaHI THMUX cnyxo, Lo Bi opearywTb H
BUKOPBBYITHDb L o RAFTWAE-M, SNBOx [44]. Ona npuekKkI-a
peani s3auyii MeTopay oOob6paHa TexHonoria Lotk
Ana 3ab6e3neyeHHSA pob6BOTM MiIiCbKUX cepBi Ci

B unipwe HH A noctaBneHOTl 3apgavyi nNonAar ae
O6pOO6GKMN, 3BK/MUMT bAONpPpEefgCTaAaBUTM OTPUMAHI 4
MHOXWHY. 3 Hwi esia MHAXMOT 010 cneui anbHOTI
BMUYNEHOBYWTbCA fJaHi, 3 AKUX QPOoOpMyeTbCA
npo nopAaii Ha 06’ ekKTi [AoOoCAi AXEHHSs.

Mi oynmMm B i HPopMauyui "HMUX TexHONOTNiI ax p
Bi pTyanbHUX 06’ €eKTi B AnNA BUKOHAHHSA OQLOHI
nyny ob6bpobnaetbca 3a 3anmMitToM Ta npepgcrTa
dbopmi . Micna uUubor o AIBIKOB@E P ANMEKEH AM HHDEK N 6 @
LAaHNUX 3HaxXxoagWUTbCHa -BKIOMA3I3IMO MIEAHTA XM d X HBa 63yp
3anmnMT Ha CTBOPEHHSA Nyny.

CTBOpPEeHHA TakKkol BUOBI pkun i HPopmauyi i M O
AaHNX axauowymm 06’ eKkTa cnocTepexXeHHSH .
BUKOPUCTOBYBATMWU TEXHONOTNiIi YHI KapTun Ta M

O cTaHpgapTyLoORAWANL M i kKa i T
ldto' h jdedgw  sMisOQodzj dzs™ L OHOY'

CyKynHi cTb 3HaHb nNpo CcTaH [OBKI Nna wMer
HOpMaTMWPBAHBO BN X aKTaxXxXXeBBAXAXaHAaAOBTDPARPX
i HWMX A[AOKYyMeHTax AgenaprtaMeHTIi B Ta cnyxo6
HpopmMaui 0 Ni AcMcTeMM CNOCTEpPEeEXEHHHa 3a
npeagctTaBunTtTun dopmManbHO HAK CyMy 3anuci .l

[
[
[
ona po6oOTWNW OKpeMUX cepBiciB X)epeki, MBAKO
BN/MB Ha 3abpyAHeHHSA Teputopii,; HOp MM,
(HPM), ToOoO6TO O6MEXeHHSHA, 3 MNOPYWEHHAM fAK
nepeBuue HWar al BKnacHe 3annmcum MOHI TOPUHTY
pasadvyi B i HdbopmMaui i npo cTaH o06’' eKTa, :
(Habip paHnmX):Bi g pasBadvi B) (

(I) uV’T"’F"’,Q B (b ul“’r"’?"yQ , (1)
Ha MHOXMWHI 3ankrdjle' ' ¢njpo pecypcwu
fe—-BRAJL, HalMeHYyBaHHHA pecypcy, wWwo BRAuUBaA

b-ki nbKi cTb pXepen 3abpypHEeHHSA;
C—-CTPYKTYypHaAa HanexHi cCTb UMUX nAXepen [0 O
d-3HayeHHA nNOKa3HMWKauyaty pfaBayvya Ha MOMe
AHanori YHo MOXHa nNpepgcTaBuMTKW 3anuc WoA
Ta nNnpoToKoNniB y pasi B U H M KMHKe H3Hasa6 pcyvarHykaBLai
To6T0, Ha MHOXWUHI{ji&@a¥mEi B npo HPIM

AOMhQ B o dhoidnQ, 2

fee—~3HavYyeHHSs NokKas3HWKaA Bi A AJAaBauva, AKWUI
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Bi anoBi gaHO, 3Ha4yYeHHSAa, Wwo HagxopaTb Bi,
y BUT nagpi BMOI PKM Ha MHOXWHI 3anunci B n

To6@dq|lcicl}:
6 ul"’F’I".g"-Q B r’] ul"’F’I",g"rQ . (3)

MpoTe 3anwuci B, omrBcaHyxomdipengamux (@ XK
Ki ITbKi CTb Iyo SKbQ®ype@agm30BaHO Ha MNPUKDN
CTaHy pagoBKinna y Kunesi (punc. 1, a). Kpi
MOMEHT yacy HagxopgsaThb paHi, K i di K
Loq@xywTbeca (puc. 1, 6), 36i nbwyrwuym Mi py

ridw.wys 22— Orders Asset health
20 126240 1
7 114/240 2
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[reinutes)
Takzaal equenzy < Talkpac Taktallk yo
15 i — 1020 2gm |
Timesteer 4 oz Temsertu Humdits
[T . 750 par ,__,/\'\/\"w'l
. WARARNATIANIN TN ppm 198°T 4z
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6)

Puc. 1. CnctemMa MOHI TOPWUHTI-YpOBTTaAHY BABBRI JO/BS
i HpbopmMadiikgali A pesynbTaTi B, WO HagxoAAaTb B
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Y UbOMY BIOMRAREEKW3I HIEWPWEeHOCT,i UWHbDopmaamiT

cepBepa Ha 06pob6kKYy, MOXe BUCTyRmnaTKu N OK

HenoBHWX 3anuciB y 6asi LaHNWX NpPpo pecyy

Ha BMW3HaAaYeHUWW MOMEHT 4Yyacy, QA[O ipgeanbHO
0 afum B ®w B ® B A)/B wwm (4)

Wwo ni AcymMoBY 0XME 9 xmeaaanowsEHibed end,d={j|1¢' ¢m},
Q={ql¢i ¢1}.AxkwOochim ©mM ToOo BUHMKAE npob6Gnema

3HaHb MNpPO NOTOYHWMUN cTaH 06’ ekTa I Heof
i HpopmMauyi i wnaxomM Bi gnpaBkuWn 3anuty A0 4
NMpunOoahi ©p ni ABUWYETHLC A BU3IHAYEHI CTb |

LOCTB®OTH NpoTe aAgopaTKOBUW nNnyn | HPopMauyi
Ypa®©icfuff pi cHYye pgocTaTHS KinNbKicTb | HOO
YuboOoMYy pasi JgopgaTKOBWUX OoOnNuMTyBaHb pgaBawudi
HasaBHaA i HbopmMaui s npooe Xenan. oblageranm cn
BUKOpPUCTaAaHHA He 36epiraetbcasa. MporTe, 3 a
BUYUYUTeHYyBATMU, o6bpoburTwmn Ta npeagcrTaBuUTM

LOCTOBI pPHOIO, TOYHOLW i He npunssfl@mnna g

30i Nbwywuymn,MMiTmW ecr™MpM i T

1 OMmistsmizeo Odadz" ' de¥ sted3OY "' 2 degs’ L cetstelsC d

MpunycTtumo, wo A4nda 3ajay KOHTpPponsa Heob
XapakTepnsymwTsb CTaH noBi TpA4 3 a o6 mMe xe.
Mi cauUub) . LUls BMOIi pKa nNOBUHHXAYBEWREYBRAEVID
CTaH NOoOBI TpA cre@emaiora MaKCcuUuManbHI noKk :
a TaKoOX MnNopiBHATMK AaHi 3 obpaHumMmmM aH.

i HpbopmMauyui o npo pes3ynbTaTtTun BUMI pi B 3a no
Cep®ipét eHTOBAaAaHa Mepexad tonepeln afka BiaHbd®Bp M

MPOMIi XKW Yyacy 3a 3aMOBYaHHSAM. 3a Heo06b6>
BUKOPUCTOBYETbLCHA ONUTYBaAaHHA pfaBayvi B AN
i Hpbopmauyui i . Opi eHTYHWYNMCDb HaAa HaaBHI 3anwu

T wopno Foenwdiuéy,g) nosi
M uyumdpposBoro mMicrTa

oTpumaowmiagi o BiI g |
Tob6TO, PYHKULI A9 6e3neck
i pK

cmcTemMm HapgaTtTum BUO y TOUYH®, iMpJooTpavKaoLs
po6oYu T(a pfaHi i,A ypampe®aBiI (B pi 3 HMKX
Meranoni cy. Buxopgau i 3 3a3Ha4vyeHOT O, n
MOHI TOPUYY Qi , ( MO XHa egcTtTaBsuTmM Yy BUT NA|

n
np
dopmu (puc. 2), Ae 00’ eKT ecmD&AepeXKeHP:
Mi crRpRKX epunu3yeTbca 3 TPbOX TOYUYOK 3O0pYVY:
a)Xs s Q9—3 TOUKW 30pYy CaHi TapHWUX HoOopMaTMH
6 )X, ¥, Q)—-3a pesynbTartTamMumu BUMI Py Ha KOHKPp
B)Xp, ¥, Q) —3 T OUKWNW 30pPY NOTOYHMX 3HaAaUYEHb 3
TUXAEeHb, Micaub) .
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s Y1 Yn Wo Ao MOXTMUBMUX HaacHN

X X1 X .
so PiBeHb BM3IHaA4YeHHSA NOTOYH

T BCTaAaHOB/IEHMM NpoTOKOMaAM
Pi BeHb B W3 H aBYaeOHH S HBOB/AIHE VB
CnocTepexXeHHSH

BepTukanb 3ropTKMU

/g;hQn _ﬂPiBeHb MOBHOBAXEHLb
Y

peanbHOrNo cTaHy no
BepTtTukanb 3TropTKW it
Bi AnoBi gHOCTI roK 4y

BepTtTukanb 3T O0OpPTKM

OTPpUMMAHUX [JaHUX 3

Pnc. 2. MaTpuuyHa dGopma npegcrTtaBneHHA | HPopw

CuncTeMHOW BUMOTOW ANA CcTyneHws peTani

i Hpbopmauyi MHOT 3ropTKKM Yy HaBepgeHOMY BMUTI
Bi obpaxXeHHSHA nNMoB' A3aHOi i Hpopmauyi i wo g
oOKpemMumMun parwoHaMu, 3 aBOLOPHIBHAGMWY MO EHAIYIR
pesynbTaTi B.

B npouyeci PYHKULI OHYyBaHHA MicTa 3HauyeH
bype kKkopurysaTucsda 3a [faHuUmMu MOHI TOPWUH.I
MOHI TOPMHIY 3a [AONOMOTIOKW CWUMBOJNIbHOTI M 8

nepeTBGEMWIOHA Bi 3yanbHY MoOoAeNnb 3a OKpeMml
KOrHi TUBHEe HaBaHTaAXEeHHSA 3anNpomnNoHOBAHDO

nossarae B YHiIiBepcanbHOCTI , AKa pJae M O
HanpsaMmKWu Ai ANbHOCTI ni gacucrtem OaAHI €1

MOHIi TOPUHT po6oTwu. Hanpuknapg, MO XHa n
nNi KOBUMMU HaBaHTAaXeHHAMN, Konwu noBi TpA

B
BcCTaHoBnebo BAKOGMTWMW BUOI pKY 3a nokaui s
OLIi HUNTKXU HaBaHTaXeHHS Ha WwMmino.H BIU @ B abipp
OAMHNUD BUMI py noXYa@ H mmkaieB MOUKTIWMaEBL iciT b (N
cmTyauyui o He NpPpoOCTO >XMiacHTya ,N 0aB iyT ppsi 3MHOO Npraan
npouecax PYHKLI OHYBRG HSB aAaMEH RARSEHIEY , T @
po3B’ A3 0KkKa alGoo MMocGIoOTB M X Ni ANPUEMCTB.

) ©0CIdydz0 t8j Oz’ LOY' W 3jlstsHE SBtesBSd ' daW

OrTpumMmaHHA Ta nojganbwa o6pobka p[JaHUX BIi
opi eHTOBaAaHOI M.erpeepke o 6laciREWANH Ter pauyi o i
Hes3aleXHUX-ampPRPAEMNKXO KOMNOAeKCi B, cepBi cC
3abe3nevyeHHssp.ealnx 3 meiT3mo BaaBHTMXM ad e Hapi | B
noganbwWoOro BUKOPUCTAHHA | HTerpaui n 4yep:
nporpamMHOr o ynpas/ini HHA anapaTHWUMWU KOMMNO
Llo6 nobyayBaTtTu Ha Ui A OCHOBI cepBi Cc
STOPTKMW, 3 amoniocay BaT K npasuno peKkypci NnHC
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pncTtToByeTbCcAa B pgedkilhx 3mcea@axyBpeaEHEA I
OBNEeHO TUM, Wwo TexHonoria 3MiH npw
epyp ui efi Mo e i € 3a GCWMpPYyKIDY PAOKKD T
MBO 3acTtTocyBaTu pfgeakKi npasuna Ta M
opom TwpiHra [19]. Ta3) 3 Opag@yas
chopmyeTtnbca y wmopgenb (4), AKa BMUW3H
nm paons CKYIpROHBWX ORPOHBL 3T O0OPTKM wnax
Ki B 4M KopTexiB i HdbopmMauyi i, K i no
M3KOW NOKa3HWUKI B 3 BpaxyBaHHAM nepiofi
HTepBanax, Lo XapakTepus3symwTeb CBTA8AH, 06
ofgi 6Ha MoAenb MOXe CTBOPUTWU CUCTEMHY :
OHTYPpPI BMOBOpPY HeoObGXi gHOT i Hpopwmauyi i A4n

0T TTOoOoT o=
SR XO< X
O—IXSE=zoO

XTI oxX-d4oO3dz 30w

Un= 3% {+U 10, ®)

O eTip3—03 HAaKW YyacoBOro KOHTYpPY BUOBI pku,
nN—-4ynmcno piBHI B 1T epapxil i Hpopmauyi i (4a
3TOPTKMN) .

OnmncaHwuim MeTOoA. 6 yiBH (o avwHi e /OEsKamHMWYIH | & a L i

cmcrtemMi «lMNnaTtTdhopmAsBEeMUETVTEOPBA@HHUN »CepPBIi C
aHa/Nni @K@ eKoONoOriBHAi @ TiCTawmy Bi fobpaxe
«|l HdpbopMauUyui NHI naHe-AHaNNTRAENCYEBUMT ODHZHE(
JawbopagoM B AgaHi W po6oTi PO3YMiIi ETbCSA BE
npegcrTaBnTMu LaHi 3a BMOBIi pkow 3 i Hdor p
Mo MIABH H A MN . OCHOBHOW MeTOW AN1A BNPOBaALX
MeToay O6yno 3abe3neyvyeHHs s 36epexeHHSA BCI

Bi A4 pfaBauyi BT ai HodboppoMbakuai i JaHmMX Bi O eKonor
Polludrone T1Ta Tal kpooh ©¥V¥:2220i 3aU486@®pex
dPYHKUI OHanNnbHI enemMeHTun i HTerpauyiil OK P ¢
i HpopMaui 8 ANAa HacTynHOT O ¢Op MYVyHBaa H3MSAC .1 H d

WS02 A s
e

Cepeic ATPW
ifenTudikaLl

y Polludrone

AN

Jclass pos6ip
Hex-gai Talkpool

Konextop DWH

Konexrop

Pmnc. 3. EnemeHTun iHTerpauyii | TC «MNnatdopma

ISSN 24114049.Ek onori yHa 6e3neka 7Bav M48y228(ooKkopwuc



~ 125~

CKknapgowacMmmmm HaMn i HTerpauyi mnHoil cxemu (p

-1 C Actil ity T-hgxegpPeasrok AV Hrvexl e(spsa B a u i [
—K OoOHe ATRWp(C_ ATPW)-3 ab6e3nevyye NpPpUAOM [aHMUKX
36epexXeHHA Yy BHYTPIi WHIi W yeps3i noBi gomne
noganbwoi o06pPpoO0o6KKM 3a po3pob6GNEeHMM MeTOoAaoO

—4Yyepr a NOBIi AOMMNEHDHb C_ATPWOEQPIi $ aAkTPBAKI
NoBi AOMAEHHSAITiagxnpo Gkowd;a N b WO

—-cepBic DWH (S-ApRPWHOWelHhAN aona nepepgan
LaHuUX aAnga KopumcTtyBadva DWH Ta ni garotoBKM
D WH T a T X 36epexeHHSHd y BHYTPI WHI X Y
DWH_ ATPW_ 5aAWW BWH TO C DWH_ATPW_processing;

—cepBicC ATPW i gpeHTu®i kayi 4 CeHGOpa (
NpU3HaAaYeHUWNn AN BU3IHAUYeEeHHS TWNy ceHcoOpa
Ta AnA po3b6opy 3-pepmaBBHYMXaHBX HEXA ce.
Polludronetr a Tal kpool OYl210;

—yepra noBi gomMmneHb S_ATPW_DWB 6Te(p i G_alxW

Heob6pob6bneHi pgaHi panNna KopucTyBadva DWH;
—Yyepr a NoOBi AOMMNEHDb S ATPW_DWH_T-O_ C_D\
30epirae ob6bpobneHi pgaHi p[pnNa KopucTyBawui

—KOHekTOp DWH apxi Baw)(n@ uBWH yRHRW gna I
nNoBi AoMNneHb 3 yeprwu NoOBIi AOMNEHD S ATPV
KopucrtyBauy D WH aBToOMATMWUYHO npwu noAaBI
3b0epirawrtbca B Tabébnunuyi HeobpobGneHnx pgatH

—-KOHeKToOoOp DWH o06po6ku ( C-—DphhsureTHPMWE  par nosic
nepepgaui NOBIi AOMMNOEHDHb 3 yeprwu noBi A0
DWH_ATPW_processing KopunucrtyBauy D WH
NoBi AOM/JIeHHA Yy 4yep3i. JaHi 36epirawtbcs4

—cxoBunuwe parwymwxpumbWwWie Ki HueBy 3rpRayiyi 06
AKa Bi3yani3oBaHa ANd9 Ki HUEBOINo KOPUCTY

BesanocepepgHboO npouec 06 poOb6GKM i Hpopwma
OTPUMYETbLCS -OPEdEEHIT OBAPRBIi aMmepe Xy, Bi 6V B:
anropurtmom (agueB. pwuc. 3):

1) OTPUMYIWOTbCSH T g4 aHAdb6p w6 1 MH@TPL Cis noBs

C_ATPW_TO_S_ATPW_DWH;

2) HajgcumunaeTbCd OTpuUuMaAaHe NOBiIi AOMNEHHSA
S_ATPW_DWH_TO_C_DWH_ATPW_raw;

3) DWH 3BepTaetbcda o cepBicy ATPW wopg
i N epe poatep vivoavHye N 00Bei 3[4 COMOJPEOHOHK U

4) Bi g cepBicy ATPW oTpumMyeTbcCca BIi gni

3ri AHO 3i CcTaHJapTHWUM NPOTOKONOM ONUCY
5) B pasi OTPpUMaAHHA TWUNy ceHcopa «unkr
6) B pasi OTPUMAHHEAT bN O MWHAJIOKPUM, & LLd aop BNi PCO  E
cmcrTemMy J/1OoOryBaHHA | obpobka paHWX npunu
7) B pasi OTPUMAHHSA TWUNYy CeHcoOoOpa «ec
noBi gomMmneHos S_ATPW_DWH_TO_C_DWH_ATPW_pr
8) nicnsa nep-e7BiCpuKerH akppi oK inBe pSek @ @MY B H @ 0 O
NoBi AOMNEHHA Yy 4Yepsi noBi gomMmneHs C_ATPW
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Mo 3akKi HYEeHHI LMKNYy o6pO6GBKKMW NoOBIi gomMne
dbopmMyBaHHA 3ropTKKM, H9Ka nepepaeTbcda A0
faHux DWH. Y nipgcywmky i HdoopmMaui nHa).3roprT

NO. PM o PM.. co SO, Cepentiii CAQI 3a no6y MakcumanbHuii CAQI 3a a06y
Pisenxs paaiauii 5
Nokauii nposeaeHHs 3amMipis PR 2 \//‘(\ I3
A AL
Zl\_ﬂ‘ ym. on PO ym. on
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" g ko o o T'Dggshymﬂﬂ Brovary Mepenik nokaui NpoBeAeHHs 3aMipie, yM. OA.
SEVLERSkove ° Noxauis CAQI Moxazumuk MaxcumansHui
° e o . R0608MiA CAQL
3enewi 304U - . 4
) f< V.o O o =
Pe(ropavk}vsﬁ‘aéa o © ) a2
Borshchagayid 0% °
(<] @arnytskyi a7
3a6pyAHenicTs rpyHTie mVyshne\@ Zhulyany @ o District =
5 6

39
38

awska hromada
Bortnichi

a
23 44 Tes a
o ® str. val a
75-100 004 Boul.Pers a
>100 ©2023 TomTom, 2023 Microsof Corporaton Terns A R T

WYy Bonoiimu

S — CepeaHboao6osuii inaekc sikocti nosiTps (CAQI) 3a CepenHiit i MakcumanbHuii no6osuit CAQI 3a ocTaHHi 7 AHiB, yM.
paiioHaMmu MicTa, yM. oA. oa.
Mereoponoriuni
nOKa3HHUKH "
Noginscorui I S
Cesrownncekvi [N 15 Ton
ronociiscoxwii (N 15
Cruxiiini cMiTTessanuwa AapHuusKuii 1 50
Meuepcskwii 11
Saanasa . o
AHinpoBCuKMit 10 o s P
M Conom'AHCEKMii 9 07.06.23 08.06.23 09.06.23 10.06.23 11.06.23 12.06.23 13.06.23
S SRBpr Bl poNaA Wes4eHKiBCoKui 8 ® CAQI MaKcumym @ CAQI
Pnc. 4 . Bi 3yani s3saui a OTPUMAHOI i Hbopmauyi WH
noBi Tpa B M. Kuis

OaoHiIi e 3 ocob6nAnmBOCTEW p o3 propowiHEaH/DE HOH occeT
fJaBaya | Hpopmaui i [JO TWUNy «eco», wo Bi |
Lle € yHikanbHWUK i aeHT N diLeRaWANM oaan s6 HOMpIAK CATC
MAC-agpecu gna npuctpow TCP/ I P. 3aBpgdakKkwu
fJaBaya Ta BUKAWYaeTbCHaA AyO66NnwWBAaAaHHSA 4YuM B
3annci e ybhaspemanngeHcopi B cnmcrtemmnm, Lo
noBi Tp4a, B CTTVAIMH OBUINOKE M BGVEIA» .

Ona «eeH» O pi B cCepBi cC 3BejavaaBacy so@oewT

| TC «MnaTtdopmMa BEe/IMKUX [faHWUX» B 3alexH
npoBOANTbL PWadmixp (HEXuUui anbHuit dopmat da
TeKCcTOoBOMYJaaeimraoapgiy.€e 3anunt y dqopmarti 3
npoToKO/NOM onucy pgaHwmux ana ATPW. Lani B
HeoOXi AHOro ANsa O06pPO6GKM.

Il dmdzese € d

B po6oTi npepgctaBneHumin metTopn ob6Gpobkwn iH
LaHNnXx, OT povamBaaHuui X8 ,Biugo nNi-gpegHaaBapoi cEP
6asi T e XLHooRmaoWA N . MeTop P eiaHIb@OMBaLHIMMH C

TenekKoOMYHIi Kaui "HIi W cucTtemMiwnaKoaT damBoa e

epBi cy npeacTaByDERHH 9 € KaH1aJTii MKW 0 CTaH
iompaxXxeHHA Yy MoAOyni «|l HpopmMaaH@ARI TMRAKWE
nrnapgi pawboppgpiB. CyTHiIi CTb MeTOAY CKAaa

e BiagbyBaeTbCa BUUYTEeHYBAaAHHSA | Hpopmauyi i
i HUEeBOINo KOopwWucT TomTakiaa . H OTPMavumiHraa e3Tb C 4,

HpopMaui 9 3annwaeTbcsa B O6asi JaHux cu
acTynHMMM 3anurtamum A9 aHani TUKW 4YuM NO

I XD W wo
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3a3HavyeHe MO Xeée 6yTl/I BUKOPUCTaHe B cnmec

AaHWMUW, KOHWEPTOOIMO Y HOT O CcTaHy o06po6KW i H
BMOGIi poOK ANA NPOMiIi XHMUX po3paxyHKI B, cTart
cTaHy npoueciB, [AifA AKWUX He 3 aBeplweHa.
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GEOINFORMATION TECHNOLOGIES OF ENVIRONMENTAL
MONITORING IN THE BLACK SEA AFTER KAKHOVSKA
HYDROELECTRIC POWER PLANT DISASTER

Abstract. The article offers the implementation of the proposed approach to the
assessment and forecasting of indicators of environmental monitoring of marine water
aress. It is an important component of the process of information support for decision
making in the fiel of environmental safety. The soutbstern part of the Black Sea
water area was as the test region, was suffered from a negative environmental impact
of a terrorist attack by Russian armed forces in the area of the Kakhovskaya
hydroelectric power planfThe attack caused the destruction of the facility and the
leakage of water from the Kakhovska reservoir with catastrophic consequences for
the Northern Black Sea region. The authors proposed to apply a combination of data
from contact monitoring of hydropghical indicators, remote sensing data and
mathematical modeling based on geospatial data in the specializedfgenation
software environment Delft3D Mesh Suite within the framework of the developed
software component. The component provides for tteaation of data collection

and processing processes followed by modeling and forecasting and visualization
hydrophysical processes in the water area. On the basis of the applied information
technologies, an analysis was carried out and geomodels wetedastribing the
hydrophysical situation in the northwestern part of the Black Sea both before the
disaster and after certain time intervals after it, like a week and a month). The
dynamics of seawater salinity as an important indicator of the potentiséase of
biogenic substances in the composition of seawater, as well as the nature of the
circulation of water masses, which can provide additional information about the
features of the geographical distribution of pollutants in the area affected by the
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disaster, were analyzed. The need for further-tisa¢ ecological monitoring of the
consequences of the disaster, especially in the most affected parts of the water area
near the northwestern coast of the Black Sea and on the coastal areas of the land in
this region with the implementation of the proposed information technologies, is
substantiated.

Keywords:Black sea water aredakhovska hydroelectric power statiananmade

impact hydrophysic situationremote sensingyeographic information technolgg
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TepopucTmnmyHa aTtTaka 36poWHMUX GopmMyBaHb F
POKY, Hacni gkamMm AKOI cTano pyhnHyBaHHSH
hbakTMUYHEe 3HUKHEeHHSA KaxXxoBCbKOINIo BAQWICXOB
He nNunwe p[n1da exKxocucTemum [OHinpa Ta npwu.

eKonoriyHoi Ta r1iagpodi 3sMH4HOT O06GCTaHOBKV
Ni BHBAaKWDAHI M 4YyacTWUHI . Uep®dyspyanonfiman
YOPHOMOpPCbK@IOTpE@&BAMBPI3THAYHI 06" eMn exKo
peyYyoBUH, wo € npoagykKkTamMm TrocnojgapcbKOol

MoagHi npoB’' Aa. Kpim ToOT O, hakToOpoM pgopgart
pannsaHHSA B YUopHe MODpe BeNnmnmyesHMUX C
HyBaHHA pfgamMbum KaxoBCbKOINIo BOALOCXOBMWUL
LO 3MiH TiagapoXxi MiyHOro Ta Tr1iagpob6ionor.i
Mac WT aetBur p o Pi K alpioiLILN B, o , Bi onoBi AH
6i opi 3HOMAHI TTA Ta QPysewoTemyBaHHAOMYPPCH

Po3BUMTOK Ta Hachni oKW eKOoNnNoriYyHux KarTa

T
7

nignarartTwu onepaTmMuBHOMY MO HM & O@WMMA Jyh H O
HabnumMXeHOMY OO pexXuMuMy peaibHOro 4yacy. C
€EKONOTrNi YHOTN O /1MXa HMO Xe@POTPH 1 W e K /oabacHTea B
30Kpema, Ak | y BuUnNnapgKky KaTtacTpodhpum Ha
cTaui oHapHMNX NYHKTI B ri oponori YyHor o M
YopHOMOPCbLKI M akBaTopii 3HaxoAUWTbCHaA Ha
akKTNnBMMIKO B U X oi . Bi anoBi gAHO, 3acToOCVeE
MOHI TOPWHTY QAOBKIiNna c¢cTae€e He npocTo 6a
onepaTMBHOT OLi HKM cutTyauirl

Oui HKa Ta nNpPOrHoO3yBAaHHA HacnHi 4KIi B Ha,
noTpebye 3acT XC Yi BHAGHOHPSM acllyi YABHCUHKN T € X HO N1 O T |
o6pobuLi reonpocTopoBuUX pgaHux [ 1, 2] . A
po3pobneHe nNpor paMHTeo MTEWPEHO®BN WE O WY KY
BMU3HAYeEeHOT OO nepeni Ky ri aopodi 3MYHUNX O aH
eKonwaii yucurtyauyild, mwo 6Gas3yeTbcA Ha nNnoeE/
LOCTYNHWUX Hapasi NYHKTIi B KORXAKHIOGOT ¢ ard
akBaTopil YopHOTro mMops4a.

[ O ttsBAsdsk oHanNneHHA NPOI P@EMHEOH ®OF oc epe

AaBTOMATMWYHOTO NBUYKHFYEROBO ABDOPFNI KY T i [
Ta aBTOMaTMUYHOINO 1T X BBefAeHHSHA B cneuiani
3D Mesh Suite i3 nomadGeriox MOPONYMOBIOB i
noniB Ta MWOro BNpPpOBapgXeHHSA B 3 amaiHaOX Ol
eKonori yHoit CuI yxaiymfii B wMdBHUHMHIHOAaKBATOPI
BMUHMUKNA BHac/ni AOK pynHyBaHHA KaxoBCbKOI

1 S &zOH Ghdse dscts &GO’ Odkz HEeMd Hy j dadz”

WlBMmaoke NOWMPEHHSA TEXHOTFNeHHOrNro 3abpyAaHe
noyanocsa Bokey uneipcersa gni apmnBy KaxoBCbKOT

npopgoBXyBanocsa 6numM3bko Micaua. CynyTHMUK
eKonori yHor o MOHI TOPUHTY (30kpewma, b aH
ekKonorii MoOpSHA) nNoKas3anu CT paHIKKEX 3p0d WitkBLE
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17.06.23 Ta nafgiHHA CONOHOCTI
i 6ynnm nepeBuULEHI no BMICTY
, LULMHK Towo) no -Bysbkorys 6apm®xK

OCMI YUYHI 3HI MK W®, npeagcTaBAEHI HUNXY e, i
akBaTopiil gk B cTaTtwnui, TakKk i B AWHaMi L

Punc. 1. CynyTHukoBe 3obByaskedHa makmMaHmy p( é c T
B palioHi M. Ouvyaki B Bi gMa&aTechnoiogiess 2023 p. (4 X

Pnc. 2. HaknapgeHi CcynyTHWKOBI 306paxeHHSA ak
(BepxHin) Ta 25 uyepBHSA 20-MaarpechndogigsXH i i 3 Hi M
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LaHi 306paXxeHHA B ONTMYHOMY Aiana3oH
36i NbwWeHHSH MacwTtabi s UBI Ti HHA Yy MOpCob
(ob6nactTi akBaTopi lna s@medHwOK @ BOYIXT H KMOQ)
306paxeHHSA 3 a,Bu eqpiBoeBH ba H200,2 22 0T2a3 p ., A€ T
30i NbWEeHHSHA KOHUEeHTpaui T AbH aoiroerHi HUMHXI  PTEeeyHo
MOXHa cnocTepirarTn Ha QVBWEBAKMBDOBDX 3a6bij
akBaTopiil B -@) nomy (puc. 3 a

6
Puc. 3. 306pa3)|GEXHiH,DﬂHC))ﬁiBLIHaiCLITHI/IOHI/I akBaTopi i Yo,
6p3 6. 23 ( KOSIEMTINEE-Z i @ or-e(pmemiouDataspac&cosystem
OAnda ouUui HKM Ta NpPOrHO3yBAaAaHHSA AUHAMI KN

po3pob6bneHumn aBsTopamu ni gxipg, 3acHOBAHMNI
TexHonorim pgna asBTomMaTwusauii 36o0py, aHa
BEe/ITMKNUX MacusBi B T i3gpuoideiB MM MX0 J@GHMX . p O
anpo6boBaHO nporpamMmHe cepepjoswnlle, wo 3 a
360py BM3HaAaYeHOT OO MacuBy AaHuX, [ (
MaTeMaTWMWYHOT O MO ge€entiBaHHS Ta Nnpor HoO3
npor pamHoMy 3 a6 €33Dn evleesthH iSuDelef po3po6kwu |
M. JendrT, Hi pepnadHgmn) . JeTanbHO TexHON
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onncaHa aBToPpPhMyenRKEOoO@BRERAR DI T TakoxX npe

p o 6 o[%-4.x

Mac usB ri popocdi sMeepRrRTHIAGHNUER, O0OGIPOOKY, M
HacTyYynNnHMUM BUMOT amMm:

- i HpopmMauyi a, AKka 36upaeTbcCAa, NMOBMUWHHaA
napameTpwu MOBMWHHI 6y TM BUMI pPAHI B Unc

BUKOpUCTOBYBATMU [ANdA MaTeMaTMWUYHOrNo aHa”ni
- JaHi TmawagxoagumTun Ha perynapHim OoOCHOB
LUa perynapHi cTb pgonomMarae CTBOPWUTWU [AOBI

TeHAaeHUI T B rigpodi 3sMuyHKUX napameTpax 3
- i HpopMauyui 9 Mae O6YyTUM aKTyanbHOI. ToOT

06bpobBKY pgaHUX, Mae OYTM MiHIi ManbHNM. LL e

Konwu ri opodi 3MUHI napamMerTpMu MOXYTb 3 Mi

6esneky u4un np@poaHi pecypcwu

- i HpopMauyui 9 Mae OyTM nNnpepcTtTaBneHa Yy
ANnHAMI Ky YHIiojfip odPicrrm HOBKM Ta Bi onNoBi gae
cTaBnaATbCA nNnepep KopucTyBauvyem NPOT HO3HC

rpadcdi kKnu, KapTorpadi 4Hi pgaHi a6o i HuwWi B i
BpaxoBytwuwmu u i BUMOT U, MO XHa 3abe3s3ne
ri Aapodi asMuyHy o6cTaHoOBKY, aK a 6y e

Kop
NPUMAHATTSA pi WeHb Ta NPOrHo3yBaHHA B 06~
pecypcamMumu B HafA3BUYaMHMUX CcuUuTyaui ax.

Ana Bupi WeHHSA nNocTaBAEeHMWX 3ajgady 3anpon

aBTMpPa BBaXaeThbcC4 3 a onTuMManbHeEe c o p A
ri gpodi sMY4HNUX OaHWX:

- rTri poponN@aAGHIiCTL, TemMnepaTypa, PpiBeHb

- undcdposa MOOenb penbeaqy akBaTopi i, n
6aTUMMETPUUYHUX BEeNTWUYUH,;

- MeTeoponNori yHi : ABMAEPET BN NBI TIPYK ;
BO/JIOTi CTb,; TemnepaTtypa noBi TpAa.

MepeBi pkKa AKOCTI OTpUMaHMUX AaHmunx no
i Hhbopmauyi i, 30Kpewma, WNSaXOoOM aHani 3y pe:
napameTpi B i KOHTpPONKW HAKO@HIMX MHpoBOpRVHE
peTenbHUM aHani 3 Habopy LAaHUWX,-3 KUKP A MC
Bi AXUMEHDLb Bi 4, O4Yi KyBaHMUX Moagenem yu T
MOXYTb MNOpPpiBHWBATW f[aHIi 3 i HWM MW [JXepe
Hapgi WHOCT I . CyyagmHocTMeTOHOAMMN XO UB HABY aOT b
aHani TUHYHNMNX MeToOnai B. Lle ponomarae BUSABI
BM3HAYUTUNU T XHKW TOYHIi cTb [9].

OAna oTpumMaHHA oOoOKeaHoOrpa®i YHMUX JaHKUX i

BUOBIi P AKUX 3anNexXxmMTb BIiYHIK OMH&HIe TMODKH al 03Tl
MacoBoO, B TOW Yac 9K p[pNna onepaTWBHOT O |
O aHi Yy peanbHOMY 4yaci . Leacki aBTopuTer
gaocTyn 4 o OaHmnx npwu peecepailMHI N Y poa
BUKopucrtéBpgatTpga@aHmnx npoekTty Copernicus

perynapHumXx Ta MOBHMNX OHOB/NEHDb okeaHOT
akBaTopil YopHOT o wMoOpSAa. Lbe pnos3BONnNAe 3328
i Hpopmauyui o onNnga pocni AXeHb I HayKoBMX 3a
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Copernicus— yenpor pama
3eMnew, dKa KOOpPAWHYET
€EsBponeicbkoro Cow3y 3
KOCMIi YHMUM ar eHTCTBWMeHK

MpoekTORBRAPMIM Ha
BMUCOKOAKI CHOT
TOYHOT , CBO€EYacHOI
NMOoOKpPpaluweHHSH
NOM AKWeHHA HacnNi oKIi B

MeTa nonarae B TOMY,
AaHuWuX i3 cynyTHWKI B i
ONA OTpPUMAaAHHSA
3abe3nevyeHHH
aBKONUWHbBOT O
ocTavyanbHMWKaM nocnyr,
pragHiiasve nokpawnmTtun AKIi
6’ eaHYye BC i HdbopmMaduli
OBIi TPAHMMM Ta Ha3 eMH
AapTUHY «3 40poOoB 4a>»
B cknapgpoBi i
cnocTepexXeHHSA
i 06poOob6KKN pJgaHNKX

LUbOT O

CYNyTHMUKI B
n x
cKknapgosa
BY ponb

Products 36

X 3J003Cx

cnocrT

irgpiaxne y 3abe

Filters @

FREE-TEXT SEARCH
blacksea

06/01/2023 O 01/09/2023
Covering fullinterval

Black Sea Physics Analysis and

Forecast Forecast

Blue Ocean
Green Ocean

Carbonate system
Mixed layer thickness
Nutrients

Optics

Oxygen

Plankton

Salinity

Seasurface height

P e

Black Sea Physics Reanalysis

Temperature
Velocity
Wave

Wind

Global Ocean

Arctic Ocean

Atlantic: Iberia-Biscay-Ireland
Atlantic: NW European Shelf
Atlantic: North

Baltic Sea

,,,,,,,,,

Pnc. 4. Bubi
B akBaTopili

Ona

Taki

pkKa

YopHoro wmMops4

aHani
B i

KOpPEeKTHOT O
AK WBUAKI CTb
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€EBponeMncbKOr O

LOCAT HEeHHSHA
WMnpokomMacwTabHOT
Ta
ynpaBni HH4A

C B O eoypamcaHUOi i1 , T an OSTCKIiYya H O i
ABTOHOMHOT O
cepepoBwua

KOMMNOHEHTa
ESA Senti
KOCMI Y H3MOXI Vacr HelsiirIébT B H € & @ K

Black Sea Waves Analysis and

Black Sea Waves Reanalysis

Tpy,

Cowsy
bCA Ta KepyeTbcs
KOCMI YHOT npor pa
EBA)ECCopepxXxaBamMmmu
rnoéanbHOI
MOX/NUBOOC
nerkKkopgocTynHoOT
HaBKO/MULWHI M C ¢
HM Kni MmaTy Ta
BUKOPUCTOBYBE
6opToOB
3i HHa
He3anexHOTr
Ta 6e3neKkun Ha
AepXaBHWUM oOpr atH
CTb XWUTTA Tpomapgs
0, OTpUMAHY e€eKOonN
MMU CTaHUiIi AaMKn Ta

3 Mi
uo 6
Ha3eMHMUX,

T a

3emMni
K DORUHAYTr Go@ernNni cus

BUKODPpI
Bi AgnoBi AHMA H
Ha3eMHIi , aT M
i CHWHRO®Bb Pl B&M NTX
nel , AK i 3
yaxeo
LOMNOBHIE

MOBHOTMN

T a
npo

epexeHb
3NeyYyeHHI

Black Sea Biogeochemistry Analysis
and Forecast

&

Black Sea Biogeochemistry
Reanalysis

6araTtopiguyinX@a HREH BY CGxmpealromii ¢

Ta ©6

(rippodi 3MuHI

TOYHI
THu

HeoOXi gHI
aTMoOCdepHMUI

3y

6e3neka 7TBam NM48m2P28(L oK Op M C



~ 137~

NoBi TPO.IT HOIByBaHHA noroAawn € CKnapgHOI
MaTeMaTMYHOIoO MOAeNnNwWBAaAHHA | BUCOKUX BUM
i CHYE nunuwe Ki nbKa aBToputTeTHNUX GEBpOT HO
ECMWEF, GFS, ICONEU, METEOBLUE. B paHi i po6oOTi B UK
Gl obal Forecast System (GFS) Bi g Haui

atTmMocgepHuUux pocnigxenb CWA ( NOAA) . LUe
NPOr HO3yBAaHHA noroAawn, aK a BKJ/IIOY ace rno
Bapi auyi MHMA UAOH aBINKOHY ETbCA Haui OHanbHOLFE
( NWS) . MaTtTemMmatTnmyHa Mopgenb GFS 3anyckaerT
nporHosun Ha 16 AaHiB BNepepjq, nporte 3i
3gaTHi cTirai gApa. 10o04HIi CcTb nporvbogi BIi 3
360i NTbWeHHAM nNPOMI XKY yacy -A(KsokKO Uveo 4 8 N A K
YMNcenbHOrNoOo nNPOrHoO3y mnorogwu), [ LnAa p[oB
WK anwu 36epirawTtsb 3Ha4YHUN pi BeHb TOUYHO
CMHONTMWUYHMUX Moagenetm ONPOoOrcHeOEBe BHb GAT @0
BUKOpPpUCTAaAaHHSA. Mopgpene GFS mMae npumubnusHy
13 kM gnsa nepwux 16 AHI B NPOrHO3yBAaAaHHSA.
wapi B i oxonnwe mMe3onay3s3y (npumoénumusHo 80
woroavAmropmonepwnmx 120 roagwHQ EKKSIKHI Bo
12r o 4 n H -iiH ag elH6b . OaHi 3 GFS BUMUKOpUCTOBYI
cTatTncTmUyHo! iHopmaui i [1dljo BUXIi A HUX A
Micna 360py HXe OHOXC TOAYHMHXM ML aeHTUIA N O M Y € T AP O |
NPOrHO3yBAaHHSA cumrtyauyiri B akBaTohms 3a
BMPIi weapadY MOAeNnNwWBAaAaHHA Ta NpPOrHO3YBAaHH
NPOMNOHYETbLCHA BUKOpPBDCODaAaRMPOHTrIrpAOHODAON 3abBa&:
Uboro 6yno o6paHo Infptorp: vMensih n@Qwietre Dgo :
(YHi BEpCUTET M. LendT, Hi g e p opansquicd . Del
NPOEKTOM -Magm®e NkBBOA HH A B 3ajavax pocni g
TpaHCcCnNnoOpTyBaHHSA HaHoOCI B, Mopdonorii Ta
Mopgpenb Del ft 3D goekk/i anb&Keo™Xb MO A Y NI B, KO Xe
NO KOHKpeTHOT o6nacrTi, o ui KaBuUThb.

Bci MO Oy Nni AOVWHAMIi YHO MnNOB' A3 aHiI ansa o6f¢

HeoOGXi gHI ans4a cni NbHOT 0 -FpLoOsW aBxiymrko/B i M
ri gpoavmaAoi @Yy A0 BMONKHIA0O Kp o3 paxyBaTu WBWUAK
Tevyi n, pi BeHb BOAWU, CONMOHI CTb | TeMnenp:
BOoA4i T O Wo . Yy MWALWET i B iDEkAGYHEBEDT bC 4 p
KOPOTKOXBMUNbLOBOT O NOWNMPEHHSH (cni nbHO B
D-Wat er QuzaaHditsye gpo3paxyBaTun 3arSEDIbHY 41
nepeHeceHH4d LOOHHUWa®i PARA o emiage nace Dnerg
YaCTMHOK Ta po3numB HadTwn.

Tak camMo B Mopgeni € i HCTpyMeHTW Ana 06
redHepauyi i Ci TKN MXO&KxTOWWMe™P iBI,, CBIOPKWEUT N e
BXi AHUX danni .. Mi gnporpama RGRFGRI D pgoc
Ci TKYy Ta BCi HeoOXi AHIi 3 Hetw dannnn.

LeHTpanbHuUh MELPWbL eDdlaffta3DBUMMI pHOW T

nporpamMorw CUMYy naui i, XdAyKHaK YM aHEe CMIOaxli MOBHI acpT Hb
Ta ABMUWA NepeHEeCeHHA BHAacCNi LOK NPWUNANBE
KPUBONI Hi WHI I rpaHuMuyHi WLQ@WT Bia.c H V@ Mib
pi BHAHHLxoKaB. €e OCHOBHI ctdepn 3acTOoOCyBaH
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-MnpUNNBHI e@eai Bi fpoBToTwWTOpPMOBMUIK HAaAr i H
-cTpaTtTundgi KoBaHi Ta Wi AbHI CHI Teuwi i ;
-MmOoagenNnwBaHHA Teuil B pi Yk ax,;

-MmogenwBaHHA B TNAMOGOKMX O03epax Ta BOfA
-TemMnepaTypHa cTpaTudg@i kayi 9 B o03epax,
-nfepeHeceHHA pPO34YNABGPEPYIHPPUYDBUE@YOTBUNH

-Teyui il BUKNWUKA AHI BNAUWBOM XBWNSDL;

-Heri gpoctTaTuWYHI Tewuil
Ona MOAentwBaHHSHA eBonwyi T Bi TpPOBMX X B
ctTyapi ax, NPUNANUBHMUX TepuTtTopi 9x, o3ep

i TpoBOT o X BWANItBaH HWANT Bimutaing Waves INearsioomre,i H H 5
Ka i HTerpoBaHaWMAVEvwo gB/ine Moed e tB@DaytwBartwu
Moaynewm-FOLeOW,t 3BMKOpPUMCTOBYWUYUN NapanesibHWNI

Moaynbe PHelOM, 3B aditHooB®AT 04 Ki HueBux p
OBOBWUMI pHioB @HIIOCEE@EMAKNONHI) abo TPUBUMI
ABMLWA NepeHeCeHHHA, WO BUHWMUKAKWTb BHAacANi A
ABULUL, a TaKOX HeoaHOpPi AHOCTI noni B TewMmn
MOXe BUKOpPMUCTOBYBATUCA ANPANRPOMPANDEPEHK
paioHax, ecTyapiax, narydHax, Ppiuykax Ta

Y cuncrtemi YNCcenbHOT O ri oPELETBDHFAGW 4y HOT O
BUPI WyKTbCA HecTaui oHapHI pi B H SBHHS HMI) N K
y QAOABOBWMI PHOMY YUK TEWMENMRIM@AH OPMYB HIH B ® C TCOK[/
ropuM3OHTANbHUX PiBHAHbL PpPyXxXy, pi BHAHHA H
Pi BHSAHHSA POpPpMYy T bC S Ha OpPTOTroOHanNbHI W K
po3paxyYHKOBIi W ciTui Yy MeTpPUUYUHUX 4Yu cddep

MoTi K TeRpPYBRE@EMAAMM, HANOPOM Bi TPY Ha
rpapgi eHtTamMmn TUCKY (6bapoTponHMUMN) T a L
BKNYEHI pPpi BHAHHS BUTpPpaAaTwnu BOAWN.

Mopgoynb BelOWw 38Dk N0y ace MaTeMaT MUY HI MO [ ¢
HacCcTynNHI Qi 3NYHI napamMeTtTpun (puc. 5):

-Tr@fi EHTUM Bi NbHOT NOBEPXHI (6apoTponH
-epe KT oOob6epTaHHAa 3emMni (Kkoediuyui et Ko
-Bojga 3i 3MiHHOW Wi NbHicTO (pPi BHAHHSA
-bapokni HHa ckKnaposa;

-nepeHoc coni , Tenna Ta I HWWX CcKNnapos
-3 Mi Ha Hanpyrum BNppgTERONMOBE@pPXAaAaCOMMA
-3Mi Ha aTMOC®MmepHOrNro TUCKY Ha nNOoOBepXHI
-CTi K BOQfL;

-Tennoo6Mi H Yyepe3 Bi NbHY MNOBEepPXHIO,;
-BMUNapoBYyBaHHA Ta aTMOCPepHI onapgwu,;
-MPpUMNNUWBOYTBOpPKKWYI CcuUIN;

-6i WyHa Hanpyra Ha CTIi HKax,;

-BNAUB XBWUNDb ;

-XBMUNbOBaaHAaOPYKa ™Mac,;

-MOTOKW 4Yyepes3 T1i gpaBni YHI KOHCTPYKLI

OTpunMaHi oOo6YNMCNeHHS MOXHa 3o06pas3sutwu i
rpadi 4HUNX bopmarTi B, Takmx a K PNG ab6o
QUI CKPLOT, da9kwunih po3pobneHo B cepeposBun Wi
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o | pegi | g | pe | oo

Pmnc. 5. Bi KHO HanawTyPdtBD(AmMmanzhh@GWMye Tpi B Mogen

Pospob6bneHa nporpamMHa CcKnaapg[8lepae aima ayn i
BCbOlIo onuMmcaHoro npouyecy Bi A4 360py pAfaHMU
3ab6be3neyye poO3Mi lWleHHA OTpPUMAHUX pe3ynbT
Wwo poO3Mi WeHMn Ha OGBeperoBomMy cepBepi Hay
YKpail HMU. Xapaposmpodagpggmwie 0 N1 91T b 3abesr
aBTOMaATMU30OBaHMWK pexum po6orT u[3.BMougeynsesp e p
aBToOMaTuMyHoOBEeBRIaB®BAEBUDB Ha cepBepi npor
Del ft 3D Mesh Suite. TakoX aBer30ywRbITMaHTHIOB
3pukopuemmayQUI CKPLOT (Aakwnih pie B cepepj
yactuHa Delft 3D Mesh Suite).

Ha p#®aoapefctTaBneHo pe3ynbTaTtTun 3acTOCYB:
LO HaBepeHUX (i HbopmMaui THUX TREROOPaAMMHOI]
CKkKnapgosBoi

layer 1
05-Jun-2023 05:30:00

sainty (1e3)

wE E wE e 2E e ME WE
longitude (deg) —

6. PiBeHb @B@xoHed Tii yBCTMBHI @hk@daTopi i
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11-Jun-2623 10:30:00

W0E NE 2E
lonaitude: (dea)

Hb CONBGRABCOHI B

layer 1
15-Jul-2023 11:30:00

2E 3E R2E

AaBAVHWHOaKBEapBRRAI

8coRbODBERBBEIi 3BXNigBHIMYMACT MHI akBaTopi i

nc
023 p.)

AHani 3

He M O
A3 HUKI

aTopi i
HyBaHHAO @O mni KRKkC
O4YaCHMMN BUKWUL Be/TUWYEe3HUX Mac nNpicHOI

LOBITOCTPOKOBUX JaHUX NOKasye
6i ng ecTtyapito OAHIiNHA® paimB aAOHE
. Mpun yuboOMYy pes3ynb

pe He nNpusBi

B 04O AOOBTOCTPOKO

4

L

K

B

B, NOpPi BHAHUX 3 nNpuppaHAapi iyuns

YHI Macwu BOoOAMW 3 KaxoBCbKOTO
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FEC OAHiIi NPOBCSbLK AIre@ akrTaMcBKHao 4 Y1,p MW HOM T U C K N g
KaTacTpohu. TakoX Ce3O0HHUMUMWU GakTOopamMm -
NOACHUTUN 3HUXEHHSHA CONOHQOUIMINEHRDb 3 (

MO XH
2023p .

a

)

OT Xe,

BUHI

3a 4YyepBeHbL 2022 p.

c

FrONNOBHOW NPOGNEMOW A NS BEeBKAONCAUTCUT €
He [O0OBTFTOCTPOKOBEe 3HMUXEHHS CcONOHOCTI , 1
3a6pyAHIOIWYNX PEUYOBUH aAHTPOMOT €HHOC

pyxanachb
MunkKkonartl

WBUAKI CTHb

Mnkonatl

TEeXHOr eHHor o

nokasanwu, wo 61 nNbwe
BY3bKOW |IGBMEHHIOT ¢/ 3 YyBEN P €X XA

BCbKOT o6nacten. TakKoX MOAgenwsBadH

B po3pob6bneHomMy aBToOpaMu nNnporpamMmHOMY CE€

pyxy BOAMW, WO B Ui nNnoMy 36ira

Bi gno®, ogcame npunbepexHa 30Ha akBaToOopil
BCbKOT Ta OpecbkKkoOi obnacrTeil €
3a6pyaAHEHHSH BHacni ook

ri gpoenekTtpocTaHUyi .l

4T°00N

46°30N

46°00N

45°30N

latitude (deg) —

45°00N

430N

44°00 N
28°E

07-Jun-2023 01:30:00

ses water velocity, magritude (ms)

Puc. 9. Mepwmymeibi BOAHMUX Mac B akBaTopil Yy
l dmdetse C d

B pesynbTarti npoBefeHNUX [JOCHNi AXeHb po3r
Heb6be3nekun [Ana aksBaTopil opHoOro wMopsa T
BHacni ok pyiHyBaHBapoOoeKaxopoerxaHUuirf T
KaxoBCbKOT O BOAOCXOBMILWAa . 3anponoHoBaH
BUKOpPUCTAaHHSA KOCMIi YHOT O MOHI TOPUHT Y,
MaTeMaTWYHOTO MO Ae/niBaHHSA ana oui HK.
eKonori yHoit KairTacypa chwn . I BUKOpPUCTa aH
npor pamMHOI CKknapoBoOl npoaHani 3opaHo 6a
METEeOoOpPOoONori YHMX LaHMNnX 3 akBaTopil Yo pi
MOXNUWBI CTb NpPOBEegEeHHA KOMNNEeKCHOT eKOono
4A exocucTtemMum YopHOro mMopsa Ta npubepexH
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REMOTE METHODS OF RESEARCH ASSESSMENT
OF THE IMPACT OF AGRICULTURAL ECONOMIC PROCESSES
ON THE ENVIRONMENTAL D ESTRUCTION OF THE TERRITORY

Abstract. The research is about solving the problem of assessing the impact of
agricultural processes on the environmental safety of territories. The research was
carried out on the selection, uploading gmbcessing of data from the aerial survey

of the area. Higlkguality multispectral images of the study areas were selected in
accordance with the timeelated thematic tasks of aerospace research of
agricultural plots. With the help of Google Earth Engintform, JavaScript
programming language, ENVI and ArcMap software complexes, segmentation of
the image of space images was carried out on these imBgek.of them has its

own normalized color scale, and highlights certain objects with different cdlors.
improve the visualization of differences in images, the classification of index images
using the Isodata method was studied.

An Agrocontrol module for automated deciphering of agricultural was developed.
The module allows to select agricultural land twiurther vectorization and the
possibility of creating a geodatabase automatically. Based on results, preliminary
cartographic models of the studied territories were created with the indication of
land plots that are dangerous for the ecological stath@fegion and require more
careful consideration.

At the stage of practical research, an analysis of the received data, based on the
agricultural holding "Mriya", was carried out on the scheme of crop rotation,
hybrids of grain crops grown on the territoof the plots, the types and amount of
fertilizers used, as well as the volume of the harvest for the last 5 years. This made
it possible to prove the correlation between the chemical composition of the used
fertilizers and the corresponding exceedandeb® MPC norms of the soil samples
chemical composition.

Key words information technologiesecosystem soils topography spectral
channelsremote methodsontact methods.
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TaHUi NHI JOCNi AXEeHHSHd 3emMens c/r np.
aTbOX PpPOKIi B, OfAHaAaK Ha CbOrlropgHIi WHI K A
HO/TOTIi IO nNpoBeffgEeHHSH MOHI TOPUHTY cCi nt
es3neynna: KOHTPO/b e€/Bba TBaMK TP AHTOMH H F
ecnpsaMoBaHe ynpaBNni HHA TEeXHONOTNI YHUM
TOT Ci nbCcCbKOrocnopgapcbKOT npoAayk«Uuii
i OHanNnbHe BUKOPUCTAaAaHHSA 3emMenb c/ 1 npi
i TOPMBTIYIOT@PROKFIOTb NOCTiIi NHOTO YAOCKO!
BMBAWTbLC A TeXHi YHI 3acobwu 033 y H i
paTuMuBHOCTI , Habopy cCnekKTpanbHMUX i H
CTpPpyeTbcCA MOXNUBOCTAMMNM BUKOPUCTAHHSA
rogHi peanbHO 3abe3neyywTb W pok e
MKaMuW HOBOTO NOKOANi HHA [ 1].

z''L BMlsOdzdz’ = HBMEXK cimeg pam me H azBrdH i€ Omyd
HOFT@HHWUX YUNHHM®JA &)/ I0BNaoOHBH A9MB aTHe p T30 p i 1
BeLEeHHAM po3paxyHKIB i HOEeKCHMNX 3060p
I, NDWI 3aa m&Vépi anamn MY NTbTUCNEKTDP
HTYIOT bOCPAN CHTBA HEHU K MeT O AW KKN eKCcnepTHOTI
HoOBOIYKPAT HI OCHOBHMUMWU HaAaYKOBLAMU B C
HTIi B €. —dlm@awRPas/BoHI. XapakKTepucTunkm
0B M. OporHos3yBaHHHA BpoXanHocsa 3e
atTocnekTpanbHWMKY glapHoudmnp & & 8 BOc vk uin T
KOB-KBCHMI YHMIA MOHI TOpPMUH[IT3,3 adblp,y AHEHaAHA
Mi YUHMUNW MOHI ToOpwulElr pgerpapgauyi i T pYyHTI B
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[ JsO ttdMetglodo. pob6oTmnm € po3pobGKa WTHAO Yy O 0C
TEeXHIi MDQreol OBCAHIHLAC b K OT OCNO4aP&b KIAX e pipana
MynbTUCNEeKTPaAaNnbHUX KOCMO3HI MKIi B.

1 ¢ &zOH hdse desets BOlsjt6' Okl HEMd HY j dada?

OCHOBHiKE)l{DWI(OIITWBaHHFI 3 eMadamMmu CiNnbCbKOT O

BUKNapgeHiI Yy HU3LUI OOKYMEHTI B, Takmnux 9k
Ykpail HuU «lMNMpo 3emMneycTpi ii», 3akoH Ykpal
YKpai HM «Mpo agMi HicTpaTunBHI wunpaBpaop
Meni opaui o 3eMenb»,po 3aBKHoEHC e Y K P a 1 3HWMI H « [T
3aKoOHOf4aBUYNMX akKTi B wWwWopgo peperynaugyild ro
pob6i T i3 3emMneycTpotl B ak awemMakoOii HOaBAXe
BUPMADBLCSHA aKTyalNnbHUMIIKCYMALTHMNX PO Hppo@Pma i WH
TexHonorin, CNPOMOXHMWX 3abesneuynTtwu e d
HacTynNnHMX Hanpsamax:
- 340i ANCHEeHHSA NOoCTi MHOT O KOHTpPONI

Ci NbCbKOTFIOQYMO [adpPCBBUMK3IMHXa U €eHOT O Ccy6’  ekTa

abo agMBHMIOCDPITAPOIW AepxaBswu,;

- BUSABMNEHHSH cl/r yriagb, K i BUKOpPUCTO
NPpMU3HAaAUYEeHHAM;

- BUABMNEHHS Ai NAHOK, Ha 4dAKI 6ynun HeBip
npasa BNacCHOCTI abo KopucTtTyBaHHA 3 eM/ekck

- CNPUAHHA Yy CTBOPEHHI 30X TOG/DEHHAO O eppyX¥ar 8 HB

B paHniih YaBvkKepwBgT @BpyBaTKnU oOoOCTaHHI pagocs4
TexXHoOnNnorim y nporpamMmHi W peani 3auyi.di (B
3ab6e3nedvyeHHa (MN3) o6pobku gaHWMWX Ta nooby
3eMe/ObiHICAIHK M) , anapaTHUX 3acobax (HOBI T
npumnapgmu KOHTpontw 11 po6oTwn T OWo) Ta
Xi MIi YHOT O cCcKnapjfgy T PYHTY KOXHOTI OKpemo
reHeTMWYHO BUBEeAgeHOT 3eipH@BMIBIKYMOLEIYPWY X
CyyaCcHMUMMU Ppi WEHHAMMU ULbOTO NUTAaHHSHA € MOX
3a pgonomMorow GPS (gl obal positional s
cmcrTemax aBTOMATMU3O0BAaHOT O ynpaBni HHA
(TexHonone aCMarchol ), 301 ACHIWBAHHSA nNNnaH:
nNitTanbHNWx anapatis (BMNONA) i3 Bi gAnoBi AHO
cepi W pi3HOYACOBMUX KOCMIi HYHUX 3 HIiIi MKIi B TE
AncTaHUui WHOro 3O0oOHABBAHWKITVBEmOMm M Y edB3H) ) 3
NPpakKTUYHNI pJocBi A poO3po6KM MeTOoOANK,
nporpamMHMUX KoMNnNekKci B TeMaTWUyYHOT 06poOO6H
nAnaHyBaHHSH PO3BUTKY rPYHTOBOT O MOKPMWBY
Bnpouyeci LOoOChNnicOo»@e&iH HsavaeFwepa@MmMnpmmnomy cy
i Hpopmayi i NOAA B pexuwmi peanbHOro 4yacy
922MN BUKOPUCTOBYEMO OAWUH i 3 HalnowumpeHi
Ha aepoKOCMIi HHUMX -B3@épnaekeHalgixo.3 eMani Bc er
WNPOKOMY CeHci , po3yMi eEmMO nepeTBOpPEHH:
306bpaxeHb Yy 3006paxeHHSA, Wo MalwTb MeHLUE

BUXIi [OBHYi3.b KYO MY C € H-€Mi e pceeTr BVOepHETHaHUsAI 53 0 6 p a XX e H H
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(6i HapHe), WO MiiCTHMOTHpPBEBOWMDN LABIAN pi Ba3 B
[ MaKCcuUuManbHNI (3as3Bunyaim 255) (Hanpwuk
KynbTypamMum 4um noni B, p[Ae npoBoagmnacsa ocCi

a)

PncKoé&mMi UHMA 3HiIi MOK Caell pueexHor /eflli H ~ geeoi' od@aidkredHLbi A
3060paxandsets1(2022p . )-BU@i NneHHA o3landsets (KR OR2yp.)

MeToOow cermMeHTaui i € BUAI NeHHA obnacrTe
ceH(cder meHTi B) . OpHOpPIi AHIi CTb € O0O3HakKoOI
Knacy. Anda cinbcbkenmngcnepgqapgcBRMENYT OfBH C
O4OHAKOBMUM TWMUNOM POCAUHHOCTI [ 6] .

CinbpcbKkorocnopgapchbkKi yriagps T a pocnwu
XapakKTe@munswaoTebHi CTHKO " ManwHKa" (TekcTyp
CKnapgpaeTbCca 3 MNEe€BHWUX OAHOPI AHUX A[i NAHOK

Mpun ob6pob6ULUI JaHuXx 033 3acToCOBYWKTbCSHA
306paxeHhb: nopor osa, WAAXO0OM HapaOolgy BaH:E
rpaHunyb.

OAna pewundppyBaHHA Cci NbCcbKoOrocnogapchbKWu)
Hawobi Nnbw Ni gXxXoAaMTb CerMeHTAaAUi 9 WAAXO0OM B
cerMeHTayui i WANSAXOM HapowyBaHHS ob6nacTel
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Yy cnocob6i cermvMeHTauui i WNnsax oM bHCasp 0 Wy
OAHOPI AHI o6nacrTi i 3 3HaAaYeHHSaIM AcCKpas
anropumrt My LUbOT O MeToAYy nepepgbadace BUO
CYMi XHMUX 3 HUMUM nNiKcenieB ANS nepeBi pKwn
€eBKNi AoBi W Bi gACcTapaBOoOAKIWONGH@AWIRGMHG® i9CKK
ni kceniB BUABNAWTbCA O6NMU3IBKUMU, TOoO Ui T
Takum 4YymHom, ob6bnacTb POPMYETbLCHA B pes3ys
Ha neBHoOMY eTani (3anexHO Bi A MOEATULATI SK a L
Ha OpLHOPpPI AHI CTHBb i, A K Wo pes3ynbTart nep
o6bnacTtTb po3b6buBaeTbCcsda Ha O0i nbw Api 6HI 4
nip, NOKW BCI BUAOI NeHi o6nactTi He BUTpPpWU

AnropumnTtm asBT 0 MAUGNP3YOBBAAHHHOST OC iAJ/EBb C b K OT O C I
CKnapjgaeTtTbca 3 HacCTynHWUX eTani B:

- npoBefgeHHHA cermMeHTauyi i BXi AHOTO 30
po3ai neHHAa KnaciB (BMBGIip HeobGXi AHOT KOM

- aBToOMaTMu3IOBaHEe COKBBBEYPIOB&HHEFFHPCHKMXL,
cerMeHTauyi i WNAXOM HapowyBaHHSA ob6nacTei
Ha pi BHI MoporiB KOBMONO3 KOWMN A H{EHAT NRGEB n
fJewndppyBaHHA MOXNIMWBEe pPyyYyHe BCTaHOBJ/NEHHSH

- 360epexeHHSA BK OOH THyappiH oMo HE-mdne i (O

- BekToOopu3laui g pacTpoOBWUX NONiTOHIB
dopmaTi *.shp.;

- po3paxyHOK nno uwi [ nepummeTpa ci nbC
NPUCBOEHHSA | AeHTU®dI Kayi "nHOoro HoOoMMEpPY Ta

- ekxcnoprT OTpPpUMAHMX BeKTOpi B B 6asy
BMUKOpPpUCTOBYBATMWU ANA NO0pAacibaw/[ja prodo.Tun B

Ha OCHOBI po3pob6bneHor o anropurt My 3
3ab6e3neyeHHSHd Ar cGI S 10. 2 obyno po3pob
pewndppyswd  Agrocontrol ™ (punc.po22ponagaHm
aBTOMATU30BAHOMY pPeXUMI BUAi natTmMm Cci NnbCb
BekKTopusauUui et Ta MOXAUBI CTH CTBOPEHHA 6

) oOT

(@5 comonm o023 —
e E— S
Macur et ||
Il | 0
=
= ST
[xy)}={618,135] [R.G,B)={107,76,145] Bepuave O Beguse: 0 Bepuses: O ° ° = 7" 7=
Punc. 2. Burnag pob6o4yoro BiKHalbTakpesdgnppnarp
yri gb 3 BUKOpPpUCTaHHAM Moaynsa " Agrocontrol™
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Il dmdetse &

PesynbTartwu AOoOCNni AXeHb nokasanu, o aE
CiNnbCbKOrocnogapcbKWx CTPpy3KoTOyppa Xiea H My N b
O4Yi KyBaHi p3eascyT /obCTyaBTavH. H 5 po3spob6neHold

AHTPONOTrTeHHOTOI BROPHWFH@REMG L AP CBHKKXP WO T &
reoi Hjpopmauyui "HMX TexHoOnNnorihw Ta pgaHux O3

- 3MEHWNTNW YyacosBi , dhi s MyuHBEenewWH saak 0BC
arpoxi Mi HyHOoro o6cTexXeHHA TIpyYyHTIi B Ta oUi
- CKOpOTMUTNW BUTpPaAaTKU nNnpauyi, NPpPUCKOPUTMU

B pQgocni gXeHHAX BMW3HAaYe H®3 HOaCKHMO B M ii 3 HAVEXLL |
CinbcbKOrocnopgapchbKMUKX yripageo Ha aepokKk o
npoBOANTMN KOHTPpPONbLb 3a BeAeHHAM ci nb
Po3spobneHwui anropuTtm AewndpyBaHHA JilE
aBToOMaTMN3 0B eAgrio cvoongtyrieeiMH o By npaod@3 nedvyeHH
10. 2 JO3BOMAE SMEHWNTMU yac Ha cTBOpEH
npoBefgeHH&ArN REXINMIOHOTI o o6CTeXeHHSA [ pPYHT
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IMPROVEMENT OF CEREAL HARVEST PROGRAMMING METHODS
USING COMPUTER SIMULATION INFORMATION TECHNOLOGY

Abstract. The paper is dedicated to a topical scientific and applied probldhe
development of information technojogpf computer modelling intended for
programming the yield of agricultural crops. The paper describes information
technology of computer modelling of the yield of agricultural crops (on the example
of Avena sativa subsp. nudisativa), which is based omagpé#cation of Bayesian
methods to modelling and prediction in conditions of statistical, parametric and
structural uncertainty. The study was based on the materials of laboratory
experiments carried out in conditions close to natural, on the prediction of
physiological processes occurring in plants under the influence of regulated and
unregulated factors.

Proposed approach described the change in the productivity of grain crops, in
particular Avena sativa subsp. nudisativa, depending on the parametetanof p
growth and development, photosynthetic apparatus and duration of its functioning.
Scientific novelty of the work was application of probabilistic and statistical models
in the form of Bayesian networks in the system of programming the yield of
agricultural crops.

The paper considered several scenarios of the combined effect of growth regulators
and herbicides on the productivity of Avena sativa subsp. nudisativa. Net
productivity of photosynthesis was chosen as the target variable of the studied
proces. Mathematical models in the form of Bayesian network turned out to be
adequate for the process chosen for modelling. Achieved error of model
classification was about 20%. The model structure was built in Genie 2.0 modelling
system. It was found that bgsearching and simulating potential opportunities of
ecological features of plants, it was possible to achieve an increase in yield by
reducing the doses of herbicides and growth regulators by their combined use,
which significantly increased the crop qityl

Proposed information technology uses methods of intelligent data analysis, has a
modular structure and can be used separately and as part of other information and
analytical systems.

Keywords: modeling; mathematical models;Bayesian network biological
processes; ecological crop production.
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I sy

3pocTatwuyi notTpeobwnu y npoAaykKuUi T Ci NbCbK
nepexoagy Ha HAKIiCHO HOBKUNpPpBBE6ERBBNGEWdEF
nNoBHe Ta eMeKTMBHE BUKOPUCTAaAaHHSA 3 eMesibH
pPpOC/UH, perynartopi B pocTy, ypaxyBaHHSA |
T O LWo . Tob6TO, aKTya/lbHUM 3aBjaHHAM € C°
OOrpyHTOBXHMIIOXOT i I BMUPOLWYyBAaHHSH Ci NbCbK:C
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HOBaHMUX H a nporpamMmyBaHHI BpoOXalt, 0 L
cypci B, Mi HIi Mi 3auyi i HaBaHTaXeHHSH4 H a
OXdDWMNUH 1 3 Hanpami B arpapHOIii Hawik# ,y M@
powyBaHHSA pocnuH Ha OCHOBI BnNnpoBapgjx

3BONSAKWTb NepeBeCcCTW POCAMHHUULTBO Ha K.
pepb6bavyae JOoOCNi AXEeHHS 3aKOHOMIi pHOCTEN

CNUWH, aHama@RODPpUNMNAEBOA3KI B GakTOoOpi B,
o6nmeBo 6GIionori YyHumx, nobypaoBy Bi ANOBI
Tpi 6Ha | HPopmMaui WHa TexHoONOTrIi A, AaKa
HUX, Mi cTuMunNna | HCTPYMEHTMW | HTNE /BEOKBTayHa N
CTPYMEHTN 06pPpO6GBKM pgaHUX nabopaTopHUX
ayHOI Ki TbKOCTI po3paxyHKI B, MooGyaoet
TeMaTUWUYHUX, TOLWO.

bOTF OAHI B arpapHommy cekTopi aons

NbCbKOTOCNOTWWMMPC bKAMUIXY XKIWiMib aHaNi TUUYHNN
TemMaTMWUYHOT O MOAgentBaHHS BUKOPUCTOBYE
pow uLe nNOB’'sA3aHO 3 BiIi ACYTHIi CcTK onpawuy

CTOCYBAHHSH MeTOoOANK KoOMN’ WTepHOT O M O
XHOMNoamwuoBaamX ans po6oTwnu 3 gJaHummu
pomeTeoponori 4YHi , arpodgi smuyHi , arpo.
OXaWMHOCTI . Towmy, npob6nema pPpO3poO6KI
MO’ OTEePHOTo MOpgefnwBaHHSA ypoxXalhWHOCTI

MpoaiTHLO BUKOPUCTAaHHA Yy cucTtemMmi npor patl
nNpakKTMUWUYHEe 3HAaAa4YeHHSA.

ponoHOoOBaHa B LaHi W pob6oOTi i HhbopmMauyi
AeNnBaHHSH LO0O3BONSAE noepgHaTtTwu ekcnepwul
dbopmMauyi WHI Texawumo, i mMa OONDOKWMHNU A anaf
AXO0pAau 4o nporpamMmyBaHHSH ypoxato cin
paenwwdyun di 3i onori v4YHi npouecwu, wo Bi A

r'ynboBaHMUKX T a HeperynboBaHMUX hakToOpi
TyanbMHdI/TITHKEHDb .

MsOdkzta C O L OHOY'

JaHa pob6oTa € NpPpofOBXEeHHAM pochi oXeHHSA,

B
K
C
B
y

MeTow [AOCAHNi AXEeHHSA € YyAOCKOHAaANeHHSHA i Ct
poxaiB CinbCcbKOrocnogapcbKuUXx KYynbTyp
oMn’ wTepRrORBAaMBSA, ocob6nNnmuBIi CTIO AKOI €
TAaTUCTUYHNX Moaenem ans NPOr Ho3yBaHH
i AbyBawTbcCc4 y poCAnuHaAaKXx ni g BNAUWBOM |
MHHUWKI B.

3

agaudi LOCNIi AXEeHHA:

BMUKOHATW [AOCANI [)Xe HVHOAL ecnyiHBaaCHHHVUSAX Thae Tropaoi r
npoueci B pPO3IBUTKY Ta POCTY POCAUH B Y
BNNWBOM UYUUHHWUKI B 30BHI WHBLOTIO Ccepeppos
npoaHani sysarTm AaHi, L0 BUKOPUCTO
ypoXamHOCTI CiN¥CKYNOBOGPOLBPEPIIMaA, 0
nab6opaTtTopHux pgocni gi B;
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- po3pob6buTmM MeTOAMKY nobyagoBuM KOMMNO’' OT
NPOrHO3YyBaAaHHKOEBEONMI 8ABNO NpouULeci B Ta
HeBM3HaAaYeHOCTI ;

- yAOCKOHaANMUWTUW MeTOAMWKY KoMnN
Ta pocT pocnAuWH nNi g BONAWBOM

- nobypayBaTtun -GiMOBU Q@THU \CHIO MO g e i
onuncymwr CyMi cHUM BNNuB peryns4
ypoxXalWhHi cTb CinbCcCbKOrocnogapcbkKkmnu

- BUKOHAT anpobaui o NpoOoNOHOBAHUX MOAe
MOAEeNnNBaHHA y CUCTeEeMI nporpamMyBaHHSA

- BMUKOHAT aHani 3 ajfeKkBaTHOCTI nobypo
na6opaToOpHMRORBROOAAHAKBB yMmMOBAaAXxX, Habnawux
ccopmMyBaTmnm Ha T X OCHOBI BMCHOBKMW WoA[
pPO3B'A3aHHA 3ajaydy nNnporpamMyBaHHSA BPOXE

0T
r

QYO S SE TTUT I QD

OOk L shMisOdd & HsMdk Hyjd ' f§ksd SOyY' 2

CknapgHi cTb C TVBYOHPOErHOH A i HacHTap/yiMre HT api 0 AN A

MOLgEeNnwBaHHSA, NPOrHO3yBaHHA Ta nNi gTPUMK
rocnopgapcTaBi NoB' Aa3aHa 3 HeOOGXIi AHI CTHW Y
30KpemMa Takumx, o XapakTepusytwTen 06i o7
CinbcbKOrocnogapcbKknmx KynbTyp ni g BNOAWUB
AK MOXYTb OYyTW HG9K KepoBaHUMN, Tak i [
npob6nemHi cuTtyauii, cueHapiild PO3BUTKY I
pnu3nk8] .[ 2 MepeBaxanafoopMa @K HIi A€ HhCBE MK €

rocnojgapcTtBoO, cnmcrtemm TOYHOT O 3emMnepo
nporpamMHMUX TNPOAYKTI B-NAPEFHEPOBK K OMINAMP Ui €
EOS Data Analytics [10], TexHonapky Kuwu
i meapada WeBuyeHka [ NIlo,s oYd pidildl BT 2ilm. Cn
Wwo O6i ANbWi CTb 3 HWUX HEe MIiCTATbL Ni gcucTtTem
CiNnbcbKOrocnopgapchbKMWMKX KYynbTyp. MoTyXHI
Vensim5 . 0, AnyLogi c T aOpiQeestL@PFIMIc SImRAmer20 St at
WI TNESS Optimizer T O uo, TaAaKOX He Habyn
| PUHKY 3anmnmwaeTtTbCcd HepgocTaTHbLO oONpaybLOB

OCKi NbKWM 6i nbwi cThb npouyeci B B Ci Nb (
POCAMHHMUTBI , Xapak Teenp vH3i YKHTOLCCTSI  HTaas BHHei CCTT
ANnNA ypaxyBaHHHA uyuuMmx ocobnmsBocTeEIl, npono
MOAenwBaHHA | MPOrHO3yYyBAaAaHHA TakKux npouy
MOoagentwBaHHSA i NPpOrHO3yYyBAaHHSA, K I nepeang
KnacwyHE@MaTUCTUYHOT O [ MMOBI pPHiIi CHOT O
cumTyauyui nHe Ta cueHapHe MopAenwBaHHSA Ta |
MeTOoOAiIi B onTumManbHOT Qi nbTpaygiri, perpeci

Aae MoOXnumBi cTb 6y payBaTaevkoBiaeTIH 0 BMIiC OXK/DS O
HecTaui OHapHUX npoyeciB Yy POCTUHHULTEBI
nNpPporHo3i B BUCOELLOT AKOCTI [ 1, 12
OnTMManNnbHMUM | HCTPYMEHTOM MNOEAHAHHSA Yy
MaTeMaTMUYHONIO MOJAEe/IOBAaHHA, |iKHOMI ewTTe/mHIG
cnmcrTemMmomMn’ wTepHe MoaenwBaHHA. CamMe KOM
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MOXNMWBOCTI HalWbi NbW MROBFHORO ABHAMOBaXEALE
cmcrtem, 4AKIi MOXHa peanis3yBaTnm Ha CboOrog

vitstejlsduyds tMmdsed HBMA HY j dadzv

Mepexa baiheca npepcTtaBnsgeG B> 6 ddpeyrapy |
HanpaBneHUWNn auBkOoeymHIDXMpadphapameTpi B,
Mepexy, abo MHYMIOB& NXT abGmomwb p HOPT T—e I B €
conditional probability table).T a 6 nu L i Yy MO BHMUX MMOBI PHO
BM3HAUYNMTMU KIiNbKIi CHO BNAWB NPUYMUH Ha Yy MO
noagi n.

HexaIH:,P(X(i"pa(X“))),i=1...N,qnﬂ KOXHOTFO MOXIMWUBOT
x0T XO 1 apa(X)i Pa(X®"), PRPaX"”)-MHoOXxWHa 6GaTbkKiB

(npnXHi)G. KoxHaXBiMGeHmepwunrHotw mMepexi ba
cninbHa WMOBI pHi cTb Mepexi banhneca ob6uwuc

P, (X®,... X ™) = Q" P, (X" |Pa(X ). )

3 MaTemMaTMUYHOT TOYKNE3 MDYL,e NME M@K a Hbl &
Bi ACYTHI X i MOBI pHIi CcHNUX 3 A eBxeH oncprrveunn H HIpw
Konun A-engpivdimHa BIBHUKGE@HG AKONWU i CHYE MeX
0O AKOINo 3HaYs HBA NaMBRHBAHeITwB, nNpumnHate

Hex@#BumMnagkoBuih npocTip (MHOXMHA) noAai
Wwo Mi CcTWUTb BCI MO XN MWUB.I 3HayYeHHd BuUuNapmpgk.
Ei Wi HI W, wo , Bi A,MOBIi oLHO, €E CcCnocTepexeHH.
Baleca BUKOPUCTOBYETHLCHA ans a® Y NE O1RIiHSH §

Bi n6byanetbcsa 3a ymold.ﬂ'p6m,o,Biu,,qﬁyPﬁEb-le)ucmleﬂH
yMOBHOT WHOQBA pyMa&Labh[d3)18,1Y.40i i

YMOBHa |7|MOP[é[:‘1|l-b)Hpioc3praxoByE:iT,u;rccﬂmeﬂ-m-lﬂ CVy K
MnMoBi pHOET®H, P(EdEH) o lVimMmoBi pHoOg™MoBmMO Ailllo B O
He pgopiBHIWE Hynw (2) [ 13, 18, 19]:

_ P(EAH,)
P(EIH)=——7—7—. )
“ p(HY
AHanori yHaH@gna nopgil
P(H AE)
E|IH) =————.
P(EIH) P(E) ©)
To6TO, npagBspaxbayowaa BNacTUBI CTb KOM
nmMoBi p[e3pl8m1M9MaTumume Burnag (4):
P(EH)P(H)
P(H|E)=—| (4)
P(E)
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Yy dopmMy ni ( 4) Bi Ao@QEaXK@AKOBIi NpBBN AR
CnocCcTepeXeHHAMU -iTHILIO MYN OKr &xyawm,, Bi@Ha Oonyv
Mi X Yy MOBHMUMMU AMOBI PHOCT AMMU MHOXMUWHM
po3paxoBytwTbCcAa 3a dopmynow balheca.

|7|MOBipFB(H))G"ﬂj(E|H)€v AMPHUMN, TOOGTO 3apgatThb

cnocTtepexeHb pEH)MoOEB i PHOCT®&Pi OPHOLIO. Mepeets
MeTOnaY nNoAaAr ae B TOMY, o anpi opHI |
(oHOBNWBATMN) Bi AonoBi AHO O o Yy MO B Ta X
AOCNi AXY €QTOLBBO,NA160 YT OUYHIWOBAaTN WMOBI pHOCT
pgopatkoBOT i HPopmauyii.

To6TO0, Mepexa baneca cknapgaeTbcsa 3 AKI
M o g eDAG) , AKa ABNdE cob6o0t T pa+ht abram yi n

YMOBHUX NMACPH)pHOAKRAe BIi (obpaxye peakuyi o
Ha 3Mi HM Yy NPUUYUHHUX BYy3Nax MepexXi

FonoBHe nNpunyuweHHsa Teopil no6byagoBun Me
nopgii € BERYEpTW)IMNMN He nepeTunmHawTbeca (5)
Yy MO B, MmMOBI RBMIOCKKHE P®APIAX CKOpUCTaBLWNCE
MMoB I pH[b3IB A .1

p(E)=& P(E/AH,) =8 p(E[H)DH)). (5)
i=1 i=1

Mi actTaBunBwNM JaHwWn Bupas y ddopmyny (4),

P(EIH) P H,)

H,|E)=
p(H |E) o(E)

: (6)

AKWUANA BUKOPUCTOBYHKWTb ANsS Nob6byagpoBW MepexXi
dopmyna bawnneca mvMae Burnaag (7)

P (D|G)P(G)
P(GID)=———, @)
P(D)
peGiHanpaBnNneHWNn ayuunmkni YyHUNK T pad, wo Bi A

D={x'..x"} -MHOXUHaA pgaHKX.
Mponorapumdmyemo (7):

log(P(G | D)) = log(P(D | G)) +log(P(G)) + (- log(P(D))). 8)

Y dopmynni dyP(@)oe-g paEKk ponb WTpa@HOT K
HaAgMi pPHY CcKnapgHicTb MoOoAerni
Ona BMUKOHaAaHHA TOYHMUX PpoO3paxXyHKiIiB, nos'

o6unc Ry P(D|G), wo € 3apgavyew €KCMNOHEHLI
G

Towmy, wo 6 cnpocTuTMHn 3agauvy, MOXH a
i HPopMauyi WHMUIK KpUuTepinn, HAKMUN BU3IHAaYaAaEeThb
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0g(P(G|D))° log(P(D|6.) - 2T clim(G), ©

AeN —-ynmcno mdm@rhAipd3mip moaeni (KinbkKicThb

& - MakcumManbHO npaa,qonop,iéhg%mddm@)ﬂka n

WwTpadgytwya KOMMNOHEeHTAa 3a HaAgMi pHO cKnapgH

HacTynHuMuM KpPpOKOM nicna BUOBOPY CTPYKTY
HanpaBneHWNn auMKAIi YHUMIKA Tpad HaWhkpauwe 3
NP3apgpavyelw. sAeaByyyalili BUKOPUCTOBYKWTb NOKaAanN
K, Hanpuknapg, Xapi 6HMUAN MeToOon NOWYKY €K
nNowyKy B npocTopi rpadgi B T O0OLWo.

Bci i CHY U cydyacHi MeTOA4MN nob6ypagoswu
YMOBHO pos3ai nmami iHad 34B,iH a&k@orceH 0 B | oui HO
(search & scoring) Ta 3acTOCOBYllUYM Tec
analysis).

Ana ypaxXyBaHHRQRPAQVBYPUHUPBMX HEeRBUEKBOTGHD

onuMcy nNPHBLCUHHXOBUX 3B’ A3KIi B Ta MOXNUBMU
ni g4 BNAMWBOM PpPi3HUWX TpPpyn A[AeTepMi HOBaHMUX
dopmi Mepex balieca 3acTOCOBYE€ETbLCSA Me T (
CTATUCTUYHMUX MEKTOBRILA HBU XA N31a YCHT My KTY PO M
cTaHi B. 3ri gHO 3 Ui €W MeTOoOAWNUKOL, cnouya
eneMeHTIi B CTPYKTyYypwu i napameTpi B wMopgen
ni gcrtasi NOCNi AXEeHHSs 3aKOHOMIi pHO@GTE eMW r
CTaTUCTUYHUX TecTiB p[NA nNnepeBi pKU HasNAE
rerTepockKkegacTMyYHOCTI , aHani 3y Kopensaui
AaHnX. Mpwu LUbOMY BUOBMUpPaAaETbCSA LeKi nNbka
Mo gewmawmaounpgarti B. MoOTi MHKMOUNMapP@OREBEPAB OM
KaHagunparti B [ obunpaeTbCH Kpauwa 3 H U X
XapakTepucTnukun ajgekBaTHOCTI Mopgeneim.
Ons ouUi HIOBaAaHHSA SKKECITA MOTO®OIWM MHoyqywa o B U
BUCHOBKY, MO XHa ckopucrtaTunucs Takum
cepiebokBagpaTunuykKiasi goxawkK a,abo KBagpartTwu

Xenni Haoxepal3(18ad]l i nger)
CepeagHbOKBapgpaviSEMOHa noxwmbk a

MSE =

R N Y.
T N a aPxVe- |x“e)) 8. (10)
a Card(A()) xOf X\EE%X('H x(') | | ) §

xOf X\E
KL-Bi gcDcamit Bk 3 HaueHHs RXH o mi p)mdﬁj—b&kiﬂe)ro
(11) [13, 18, 19]

o

_ NS
D, [PXle) X "le)= & Z?(x(”le)@oga (x7]0)83

—— O, (11)
x0T A0 gqb_{x('ﬂe) @
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KL-o " HIMB®Bde'i €T MepeHl3,1&a%Neca (12)

o B g0 Ao Rl 0o

KBapgpaTtunuHa Bi AcC TOuHMWI X X e3nHla ‘HeanwkespM W MO0
P(XPe) T a o u EXK|e)L3)[13, 18, 19]

DH(P(X“)|e),FE_(X(”|e))= a Qg;/P(x<”|e)-,/FE(x<”|e)§2. (13)

ER I\
KBagpatuuna Bi gchy,asrcd eXe nweiptepwie pbaa i € ¢ a :

D, (P.15= mo apb, (Pex Ol BxOl). (4

Y dopmy Ald)N13, 18 1922] X ={XP . . XM -mHoxuHa BcCi
BepWwWnMH vepada Gbakiexjma BepwunHa =eNpxmua €
AD =101,...aV -1 (a2 2) ctani B card(A')n wae Hauace

HOTy)KHiCTbA(JR/I(HIOi)KMEHH’AiCTb enemMeHTIi B, 3 dAKM!
EEX,Eze-MHOXWHA MNoOAi i (i ncTaRXP@eBaHi

3HayYeHHA VimoBi p¥'Bcsta ysveoppumm HB i gB3eT T A N
MXPe)-3HaueHHs oui HKNW FAMOBIi pHOCTI

[isBHCO HEBMd HYj dedzv

Ocob6numBi cT AOCNi AXeHHSA 6i 0NO0ri YHMX CHuUCc

3HaHb Ta p[JaHWUX 3 O03HayveHOT npob6bnewmu, T
i HbopmMaui WHUX TexHoONOT i W, Ha OCHOBI A K
Science BUKOHYETb@HamoBmMBOLOKNMpPDAREY,
aHani 3y AKOCTI JaHnx Ta po6o0TM 3 npor
BUKOPUCT aAHHKIaMH ;Mo leeTnieBi po3BUTKY Ccy6’ ekTa
MeToAi B I HTenekTya/nlbHOIrIo aHani 3y gaHWNX
KOMMNE pOHror o MOge/nloBaHHS B cnmcrTemi npc
CiNnbCcbKOrocnogapcbknux KynbTyp npeagcTas/
OT xe, OCHOBHa i gea pob6boTwnm nongarae y ¢c
MOgenwBaHHSA, npus3HayYeHOT anaA aBTomMart.l
ypoxaihaHiokgdbKorocnogapcbknux KynbTyp, A K
LOCNi AOXEHHMPOBPEIOBTI YpocCcTYy T,a KPOOH3CBOWTTi KAyy B
Halobi Nbw BAaAr oMi NMOKA3HWUKMNU, 3a AKUMMU M C
PO3BUTKY NPU NPUAHATTI pi neimxa aw@Hna exad
3axopni B. 3anponoHoBaHa i HPopmMauyui nHa Tex

ISSN 24114049.Ek onori yHa 6e3neka 7Bav M48y228(ooKkopwuc



~ 160 ~

LONOMOXe 3MEeHWWTKU Yyac onpauvywBaHHA Benwul
pearyBaHHS Ha BUHWUKHeHHA npobnem Yy poa
MOXYTb NPU3IBEHHM FEKOCANi gl BTPaT YypoxarHr

AHanis npobiiesMy, BUIHAMCHHA NEPCICKTHE peaiizail nocrasieHol sanaul, ederry,
HACTILIKIE TA pHIHKIR

l

Busnavenna ocobanpocTeil pyHKILIOHYBAHHA 10CTIIAVEAHOT CHCTEMH, 30KpeMa nia
EMUTHEOM HANDIALI BAMOMIY YHHHHKIR

k J

Buznavenna ta o0IpyYHTYRAHHA METOMIR Ta MOLeNel, RHEOPHCTORYRAHHY (118
KOMIHOTEPHOTO MOACTIOBAHHA B KOHEpeTHIi CTITTP

|

I'Infi}':maa mMogeneii Ta HPDFIIH'!iI'! POZBEHTRY I'I}‘.Iﬂ]l_E'L‘jH T CHCTEM 3 EHKOPHCTAHHA
KoM’ HTEPHOTD MOIETKBAHHA

|

GopyyeaHba iRGOPMALTITHO -aHATI THHHOTO CePenoRHIIL, ATANTORAHOND 10 NOTped
KOpHCTYBaua

}

Pozpodika 1A OULIHBAHHA BAPIAHTIE PHIEHHA 13 3ACTOCYBAHHAM IPONOHOBAHOT
IHpOpMAL 0T TeXHONOTIT

}

DopuMyBAHHA BAPIAHTIE PIIEHHA, NPELCTARIEHHA PE3yIbTaTie ocodi, o npuiivae
pilmeHHa

PucyHOoOK 1. Cxema BUKOpPUCTAaHHHA Kowmn’
MOAgenwBaHHA Ta NPOrHO3YBAHHSA

LaHIi W pob6oTi 3anponoHoBaHa i HMpopmal
NBAaHHSA y JOCNi [XEeHHI BnnanmBya repo6
CUHTEeTUYHUM anapart pocnuH 3epHOBMU)
CHI0OE CyYyTTeBUW BNAMB | MOXe BMU3IHayarT
Mi UHMX npoueciB Yy PpPOC/AUHAaX, B TON
BaHHA BpoOXat. BunknivBe  3BaKk/AE3XaVHTUBX  BMi OZK al
TexHonor ifi BUPOLWYBAHHSA, 6i onori yi
i 3 HaMmBaXnNwWBIi WNX 3aBAaHb nNi OBWUWe
OLX€eHHH BNNUBY KepoBaHWUX Ta Hekep
KT UDDOH®OCMIHT e 3 Y . CytTTeBuim BN/UNB H a
bKOrocnopjgapchbKMUX KYNbTYpP UYUHUTBbL 3
NH, TakKux 49K perynartopwm pocTy Ta
€ He nunwe nNi ABUWEHHI YPEYABAYETIi ac
YyYMOBW [N NOKpaweHHHA AKOCTi npo
AOpOB’H nwognHn, wo N 3ywmBB¥HNo BUOI

e
0
Z
X
M
B
7
n
A
b
0
7
0

ToooToIkho<gowgs
:n—l:co—"cobgo—':l:oow
N WD L£LISO0O0OITO0OTO —-dh
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MOAgenwBaHHA NPOAYKTWMUBHOCT
POTOCUHT e
poC/UHAaX 6yna |

3 a p03p06neH0}o cXewmMOolHo T a

BCbOomB@pi&HTI B.

Mepwa rpyna pocnigiB néepefbHaHannaepaean F
perynartTopomMm pocTyVy:

1. be3 npenapaTiB i PYUYHUX NPONONIKBE
2. Be3 npenapati B + PpPYyUYHI NponontwBart
3. NoHTpen 300 0,16 wmn/ra.

4 NonTtpen 300 0,41 wmn/ra.

5. NNoHTpen 300 0,66 wmn/ra.

6. Anb6iT 40 w™mn/ra.

7NoHTpen 300 0,16 wmn/ra + Anbb6iT 40
8. NonTtpen 300 0,41 mn/ra + Anbo6i T /¢
9 NonTtpen 300 0,66 wmn/ra + Anbo6i T /¢

Opyra rpyna pagocniai B: Haci HHA o6pob6ne.l
Anbo6i 1T 40 wMmn/ T (POH):

10. ®oH + besHmpenppRONB®BAHPYHUKOHTPpPOQ
11. ®oH + bBbe3 npenapaTiB + pPYyUYHI npec
12. ®oH + NoHTpen 300 0,16 wmn/ra.

13. ®oH + JNoHTpen 300 0,41 wmn/ra.

14. ®oH + JoHTpen 300 0,66 wmn/ra

15. ®oH + Anb6iT 40 w™Mn/r1a.

16. doH + JNloHTpenbBODO O01GANMRAra + /
17. ®oH + JNNoHTpen 300 0,41 wmn/ra + /
18. ®oH + JoHTpen 300 0,66 wmn/ra + /

Pe3ynbTylYMM NOKA3HUKOM HaAaKONWMUWUYeHHSA C°
NPOAYKTMUBHI CTb roMraoccan HcTyex3oyl (pYelHdops/viaHCb, Ly
3a NeBHMWN NpPOMIi XOK 4Yacy, B nNnepepaxymHKY
Beretaui nHoro nepioay. MoKas3HUK Urnao s
POTOCUMUHTE3Y OAUHMLUI nnowi ANAMCTKOBOIT NOB
3HaXxXoAMWTbCA B Npy@MDKa@dAOEeXKHPpCWID Bi GBOW
BCTAaHOBMUTMW NOTeHUi an NPOAYKTWMUBHOCTI TOT
cnocob6bi B BUPOWYBAaAHHSA.

BpaxoBywuymnm ocob6bnumsBoOCTI AOCHi AXYBaHMX
Hacni O KOBUX 3B’ A3KIi B Mi X pjHikCTRO@RAMWMMUT, U YOHYI
MoAaeni y dbopwmi Mepex Banneca. OckKi nb
npoAayLui OHanNbHOINIO MnNpoyuecy € 4YyumcTtTa nNpoay
MOKaAa3HMUK BMU3HAUYeHO Ui NTbOBOK 3Mi HHOH |
Moka3HMKaAMUN, aK i XapRrealepmasyyyrT b BPEQ
nob6by AoOBI MO 4 eaiib, rm®noujeo poupd M, Maca CyXxmnu
NPOAYKTMUBHI CTb @(GOTOCUHTES3Y. Hopmu BHec
Bi AnoBi oHY nnanouwy 3 BpaxyBaHHAM HOpPMU B
pocnHrpywpasosa. AHani 3M B [goOCni gax BUKOH
BHECEeHHSA MBeperdapatitimMmBunini pgocni g npoBoOagMAMN
yMoBax 3rigHo 3 MeToauKkoOotw 3. | ObXwp @wy b K
Xnopo®ibrakapoTuMHOT i B BMU3IHavanum y 100Y%
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cnekTpodgoTrTomeTpa 3a MeTOAUKOKW 3 BUKOPMU
D.Wettsteif 25], BM3HayYeHHA Macu CYXUX PO3YUH
OAna no6bypoBuW TONOAIOMIITX MeHpUeWKi  NMBeaTlioeaci aB
MeTRCIR7], aSakKkwnith nokasaB HanWwkpauwi pesynbTar

Baleca BMUKOHYBanach aBToOoMaTuM3O0OBAaHO [
3abes3neéene2lR8l.MapameTpn Mepexi, 3apgaHi Vy
nNnporpamMHOr o 3ab6e3snNew&HKTDb MAKGKNMBITHLEKM X
MOXe MaTwu Me{8e aH abraameMypandjacencySize> ) , pi BeH:
3HayYywocTI ans4a TecTy Ha y MOoBHYO00H e3 an
( HanawT \SigrafieanceLeveb ) MakKcumManbHWUKE Yac BMULA
anropumrt My, A K Wo 3Ha4YeHHSA LOpi BHIE 0,
(H

anauwt Maxdime(secords » ) .

Anropuntm, PX] [e27mMoagndi KaBeS[tB 04q nr oGpouur ave
anropuT Mu 3 adscHeonBaapHai 6 € MEAH O C T i T a nocani
pPi 3HOMAHI THMWXPUKMCHM 6ii3H ayup aiX yBBea HH A M 006 ME Xe
nNpuYnH. YUac -amKopaHMyl € CeKCNOHEeHLULI WHNUM,
nnwe [ANA HeBeNWKOT Ki NbKOCTI BepuwunH.

B ocHoBy po6oTu anropumtTMmMy nokKnapeHWi
BakocTi HaBYa/lbHXIOP LT O®B/Y ToHhacHIN XM HEDWK U H a
Wo Mi CTUTb MHVMXVIHIW 3TNeicCHWUXH a YMYEH)Y HE 38
sagaHum piBHeM UxHaluymupcmopsO4Kko M) Bnepsan
MHOXMWHI VM MinwKMX LOBHI CTb Ai W:

- no6byaysBaTun NOBHMWUWN HeHanpapmepWawmunr padg
- aAansa BCi X CYMKXHWMIXHAaBYRNIpPBO3I NOAI NeHHSA

BUKOPUCTOBYIYN BNOpPpAAKYBAHHSA 3a 3 MeH

3HaAaYeHb YMOBHOIXTH® 3 8RaXPREEAi yMITHHOT |

I (xy|S ni gTeepaoaxXxyeTrTbca ToAai, i Sai nbKYV

CYMi XH¥iWun 3
- AKWO 3HAaUYeHHSA Y MOBXYPHMN HEB@AHIE XHO CITii [ TME

ToRnAI Bi ANoBi AHWIK 33XBYBMI@K AMiTX cBle p lwka

nepeBi pBMHYH&HEWBMOIeXHIi cTb V3ajgaeTbca Nno

- 4NA KOXHOT TRY,DHKUN TEREeEUH by eyai £ B O 10

yepry cyzvanked en BUX HUeb OMyYMiZXH B O i 3 B' A3 0K

3Mi HIKiiWinZ3 agaeTbca XEYFaBOBGHUM Ti NbKWU

KOoO/yHe HanexutTyd MHOXVRIAH ABWEONEePEe[HDbC

Apyromy kKkpouyi;

- BKa3s3saHi oia NOBTOPKWKWT b, Lo Twux nip,

6yTmn HanpaBneHi, NpuM LbLbOMY HEe MNOBWUHH

| HpbopmMauyi MHa TexwW@noHa aApucnpescTMBOE NT

i HTenekTyanbHOINIoO aHani 3y pgaHUX, Ma e I H
3acToCOBYyBaAaTMCb OKPeMO T & HBE Nd KT/ UuaHHin Xi HKuu

B pesynbTarti nob6byposwu MaTeMaT MWy HMUKX
POTOCUMHT €30 DMEPBMIMBHEITUKT NY HY MOgenb y
Baleca, AK a onuncye CYyMi cHUM BN/1uBs p o
ypoXaWHi cCTb Bi BCa ro/fo3epHoOT O. MpepcT.
OTEeHUi WHI MOX/TMUBOCT.I wo a o Ni A4BULWEHHSA
aXOyKH 3 MeHWeHHAa [03 repb6iuyumpgi B Ta pery
MKOPUCTAaHHSA.

o T 3

ISSN 24114049.Ek onori yHa 6e3neka 7Bav M48y228(ooKkopwuc



OTpumaHa

Knacwudi k a20%.

Mepexa

~ 163~

LOopi BHIE

Banecd MNoxe ®Hxaa BNIoevH/an K |

Kopueryeas cHeTeMu

¥

paitnis

CHeTeMa sapanTAMENHE Ta 'iﬁf.'l'llil'ﬂllllﬂ JIAHMX 3 paz JAHHX, WRepen B iliTl.‘I'!IIl_‘T Ta TOKENBHHX

h A

CnereMa o0pobKy Jauux: (PUiLTRaiE, IoIyE aHoMaii, aHanis SKecT JaHnx

v

ETL stoayab niaAroToBKH DIaHHX 108 aHanisy

v

AHANITHYHA MIACHCTEMA 1A NOGYIORH MATEMATHHHHY MOaeneii

Kopenauiiine- perpeciiinmii
AHANIS

HuipHicHO-CTATHCTHYHI MOAEN]
(B T.4. mepexi Baiteca)

Hepesa piwes

y

Muoayne nodyIoEH aHamTHYHOT 3BITHOCTI, TpaiKIB Ta AHANITY PEIYILTATIE

Pncy2Gxewma

v

Piimenn a

nponoHoBaHOTI

=]

o 5_list
s1_below_027%
s2_0_0 2T%
s3.0.0  23%
54 0 up 23%

suha_rech
51_pelow_. 26%][l]
s2_ss0_916 26%|[]
23 916 11...2¢%]]
s4 1128 up 24% ] A

> vidb_pigm_b_a
1s1_below_2 27%

82 2 2 2%

s3.2 2 23%

23%

(=] m_CP =) Target CPF
s1_below_129% ls1_below_027%
s2_1_1 24% 52:|]_3 - 27%
83 11 24% s3_3_4 23%
s4_1_up  24% lsd 4 up  23%
PncyHdap&xa baineca
ISSN 24114049.EK onor i UHa

6e3neka

i Hpbopmaui MHOT

O A_B

(=] b . 51_below_... 25%
51 _below__.. 25% s2_11_12 25%
s2_67_74 25% s3_12_ 15 25%
s3_74_88 25% ' s4_15_up 25%
s4 83 up  25% ' 'l

L] a

s1_below_...25%

s2_140_156 25%
53_156_177 25%
s4 177_up  25%
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Ta6nunusa 1. MoOo3HaAaYeHHHA 3Mi HHUX, BUKOpPMUCT
Ha3Ba MosHavydqOamnHmnui

MoOKAa3HWK YNCTOI npoa CPE P 2w

POTOCUHTE3Y

BmMicT xnopodiny A A Mr/r cwug

BmMicT xnopodiny B B Mr/r cwug

Mnowa ANAWUCTSA s list M2

Maca cyxol peyoBUHMU m_CP r

BMIi CT CcCyxoil pPeyYyoBMUHM suha rech %

Bi pHoweHHA nirmeHTi B|vVvidb pigmab 6/ p

MoBHaA cni NbHa MMOBI pPHIi CTb flpwg)aoBAH

o6buynmcnweTbcAaA: 3a GPOoOpMYy ot

P (Target CPF, A B, vidb pigm b, a, a, b, suha redist, m CP) = P(Target CPF |

a, b, s | ist, m CP) e P(m CPF | vidv pi
vidb pigm b a, s list) <P(s Ilist)e P(Db
rech | vidb pigm b a, s PI(iAstB, |m T@GR)geetP
pigm b a, b suha rech, s | ist, m.CP) e
Ana o6yMmcneHHAs 3HayYeHb YMOBHUX WMOBI p
Balieca agna nob6bypoBaHOIT :Tononorii wMepexXi
o a ageas o oA RER R
04 A0gA WO EOHO — :

O e 3 HaMéeHHMWNK Mae€ BUIGr napan:

0 AsOE RE QA ODAE RGO
D ASOERE QAOOBOAKWE FIGHOD O EOO
DI #GOEREQAND E®DO

Ha OCHOBI pesynbTaTti B MOgenlBaHHSA n
npeagcTaBneHa B Taban. 2.
TabnunuyasA 2. CueHapi i 3Mi HWU ypoxXamnmHOCT.I
nobyagoBaHOT MepeXi Balieca

Home | Cyma xnopB Maca cy TI%Z?D,?/T(VTIKMB
CLUEeHa (A_B) pedyo Em Eh $ho T 0 c nGRFE 3

1 36i nbweHHA [36i NbwWeHH{36i NbWeHHSA

2 36i nbweHHA [36i NbwWeHH{36i NbWeHHSA

. 3annuwaerThsb .
3 360i NbWeHHSH . 360i NbWeHHSH
He3Mi HHUM
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AMKkpawunm € cueHapin Homep 1, &ibnu 3a
Bi f6yBaeTbcsa 3060i NbweHHA Macu Ccyxoi peuyo
NPOAYKTMUBHOCTI GOAOENHTESNWJUBIOX ENOK a3 HN
A1 ANbHOCTI NoCcCimBGWBKICX NbYC/HBKDOY @D.CNOMAa

xe, pe3ynbTaTtu MOLeNnNwBaHHA nNi gTBe
pgocni axXeHob Ail rep6iyumpgy ANoHTpen 300
Anb Giptm. ni gBUWEHI HOPMW 3acToOCyBaHHA T e
pocTy pocnuH 6Ge3 nepegnoci BHOT o06pob6KM
HMXEeHHHA BMIi COTlyr ax /i oxp ocdyimmi BB /1M C T,K alUko BeEi B
acni gKkomM ni ABUIWEHHSA PpPiBHA NEepPOKCU[HOT C
OXNIMWBO NPU3IBOAUTbL [0 TalNlbMyBaHHSA CUHT
POTOOKUTHEHWHMI)CHOTINIO X BUKOpPpUCTAaHHA T ep

pocnnmHax BiBepepoooBBpBE®MIro6poOoBKOIW Hac

pocTeXyeTbcd 36i nbudbHE PXBERMXNBPO@LC:]
ON0O3epHOro, WO KOpPpesilwe 3 YUCTOKW NPOAYK
o3 epHOro Ta Macoww Ccyxol peuvYwmBBEMHMG T iy
ouecy boCymmames3yBHEeCEHHSH rep6iyumnpay
Acunnwe @PYHKULI OHYBAaAaHHSA OCHOBHWUX 3axwuc
paXaeTbcCcsda Yy 3poOCTaHHI B Ml lcTTay 3BO i SVIMbCUTEKHE
TOI NPOAYKTEBHWOCTIUIO MHMEPUMEBOWWEMTbL O Ha
n cyxol pPpeyYyoBUHMN Ta 3aranom B P O X
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DO WE NEED A MORE SOPHISTICATED
MULTILAYER ARTIFICIAL NEURAL NETWORK
TO COMPUT E ROUGHNESS COEFFICIENT?

Abstract. Artificial neural networks(ANNs)are one of the most rapidly growing

fields of soft computing. Along with deep learning, they are currently the most

widely used machine learning techniquasdificial neural networks are especially

suitable for problersolving where a researcher dealsinihcomplete data sets and

no algorithms or specific sets of rules to be followed.

This article deals with a case of comparison of several modifications of neural

net works that may be applied to comput e

network modelhg is often started with one hidden layer. Having even one hidden

layer, a neural network presents a powerful computing system to give good results.

If it is necessary, the number of hidden layers may increase. Usually, two or three

hidden layers of neons are used. Diverse activation functions may alsoyappé

article aims to explore the necessity of developing sophisticated multilayer artificial

neur al networks to compute Ch®zyds roug

Under the study, the followingmodifications ofthe neural networkcomputing

Ch®zybds roughness coef fi cil)éd\ppticatioreoft®@o c on s i

hidden layers of neurons; (2) Application of three hidden layers of neurons; (3) Use

of a dropout algorithm for training neural networks by damly dropping units

during training to prevent their cadaptation; (4) Apart fronthe sigmoid (logistic)

activation function, these of other artificial neuron transfer functioh&yperbolic

tangent (tanh) and rectifying activation function (ReLU).

The training and testing of the considered neural network options were carried out

using the actual hydrmnorphological and hydrological data related to the channel

section on the Dnieper River (downstream of Kyiv), the Desna River section near

Chernihiv,and the Pripyat River section near the town of TuFive Python objeet

oriented programming environment was applied to build and train theaheur

networksThe test results confirm the acceptability and sufficiency of computing the

Ch®zy r ou gibn wsiagsthe ANNeoff diréctpropagation with one hidden

layer and a sigmoid logistic activation functiorhe formation of a qualitative set

of training data, as well as data arrangement and choosing a relevant computing

model based on empirical knowledgee, as concluded, among more actual issues

than creating more sophisticated neural networks.

Keywords:act i vati on functions, artificial n

coefficient, comparisqgrdropout algorithmhidden layersmodificationsheurons
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1. Introduction

Artificial neural networks (ANNs, neural networks, neural computing) present one
of the most popular fields of swalled softcomputing that deals with approximate
models and using inexact solutidds5]. Soft computing is not a single method of
solving diverse tasks and problems using computing. It is a holistic approach that
uses probabilistic models, multivalued and fuzzyidpgeural networks, and
evolutionary (genetic) algorithms (Fig. 1) and their hybridizationg][5

Hard computing Soft computing
Exact models Approximate models
Symbolic logic Numerical Approximate Approximate
reasoning modelling reasoning modelling
Probabilistic
models
Multivalied and Neural Evolutionary
Fuzzv Logics MNetworks Algorithms

Fig. 1 Approaches to solving problems using computing

According to L. Zadeh [1], the point of departure in soft computing is the thesis
that precision and certainty carry a cost and that computation, reasoning, and
decisionmaking should exploit wherever possible the tolerance for imprecision
and uncertaintySoft computing is a flexible tool for mathematical modelling. Being
a flexible tod for modelling and forecasting realorld phenomena [5], soft
computing is used in various fields of human activity, such as economy, environment
[5, 8, 9], engineering, science, medicine, etc. [£13]

Neural computing is one of the most rapidly growing fields of soft computing.
Especially, ANNs are highly suitable for solving complex problems where there are
no algorithms or specific sets of rules to be followed. Along with deep learning, they
are curretly the most widely used machine learning techniqueslg]4Neural
computing is developed as an integral part of artificial intelligamecedata science
[15, 17, 18]. The most typical application areas of ANNs are pattern and data
recognition, image ahspeech processing and recognition, machine translation, and
medical diagnosigssentially ANNs have become a successful forecasting method
used in diverse applications-I®, 1820]. It is because ANNs have several
advantages compared with other fosttag methods [2, 3, 180]: results depend
on the accuracy of available data; ANNs deal with incomplete data sets; neural
computing is an adaptive method; ANNs can learn without any prior assumption;
they are nodinear models with good generalization lapi
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This article deals with the case of comparison of several modifications of ANNs
to compute the Cheézy coefficient. Chéz
integral empirical characteristic controlling the hydraulic resistance to open flows in
river channels. The challenge is that it may not be determined directly using field
measurements or experimentally. To de
empirical formulas have been developed [21], usually dealing with incomplete data
sets. As practicehows, the appropriate formula choosing can become a challenge
for researchers. Therefore, in [22], we proposed to solve the problem using an
artificial neural network. It was mnultilayer perceptromf direct propagation with
one hidden layer and a sigrddogistic activation function. That network showed
good predictive skills in the condition of correct studying of the subject area and
relevant inputiata arrangements [22].

As known, the basic structure of a multilayer ANN (a multilayer perceptron)
conssts of an input layer, one or more hidden layers, an output layer, an activation
function and a set of weights and biadasa fully connected neural network, each
neuron in one layer is connected to all neuronisénext layer. Neurons of the input
layer in such networks transmit input signals to the first hidden layer without
converting them. In hidden neurons, sequentially, layer by layer, there is a nonlinear
conversion of signals. Each network neuron produces a weighted sum of its inputs,
passes tisivalue through the activation function and gives the output value. Signals
from the last hidden layer arrive at the neurons of the output layer, which eventually
form the ANN response [14, 19, 2ZB-24].

The modelling is often started with one hiddenelajl4]. Having even one
hidden layer, the ANN is a powerful computing system [25], giving good results
[22]. If it is necessary, the number of hidden layers may increase. Usually, two or
three hidden layers of neurons are used [14£&]3Diverse activadn functions may
also be applied. That is how researchers try to improve the ANN perfornTémee.
article aims to answer the question of whether we need to develop a more
sophisticated multilayer artificial ne
codficient within the computing model that was proposed in [22]

2. Computing model,the basic structureand considered modifications of the
neural networkc omputi ng Ch®zydés roughness coef

2. 1. Computing model and the basic stri
roughness coefficient

In [22], the following computing model
coefficientd within the fully connected ANN of direct propagation with one bkiad
layer and a sigmoid logistic activation function:

6 Qoho , (1)
N EhAYR 0N RY, (2)
where ¢ is the GauckleiManning roughnessoefficient w is the height of

protrusions of roughnes¥ is thewater surface slop@; is the average flow width;
"Qis the average flow depthlY is the hydraulic radius.lt was assumed that
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multicollinearity between thbydro-morphological parametets Y, 6, w, 'Qand¥Y
could be neglected.

The basic structure of the ANN propo
coefficient & consists of two input neurons, four hidden layer neurons, and one
output layer neuron (Bi 2).

Input layer Output layer
(XHXE ): 4 N
X, E{n,d,S,,B}, C:ZIF(SJ)'H:L_J!J"ZI
x, € R}
Hidden layer
” W 7{14,(1)’[:?’1 :f> /‘-(S ) W2 :{“KZ) l:r,j:l} TT
)
> 5, = > x,~14'i”,j=l,_4
i=1

Fig. 2 Flow-chart showing the architecture 6f the
according to [22]

The ANN uses a direct propagation network model with a linear source neuron
[22]; the sigmoid (logistic) activation function is applied to the neuronsediithden
layer [14, 22]:

“Oi t i) (3)
andits first derivative
"ONj I t0oi p "Oi , 4

where the parameterinfluencing the steepness of thiansition is equal to 1.
According to the ANN [22], receiving thewhw values, the input layer
transmits them (without conversion) to the next layer of neurons using the weight

matrix ¢ 0 hQ pkkh™Q ph containing the weight values  of inputs

for the hidden layer neurons. Afterwards, the hidden layer containing four neurons
calculating the weighted sum B @0 conducts this sum value through
the activation functionOi , and tansmits the resulting value using the weight
matrix @ 0 hQ pAhQ p to the output layer. The weight matrix
contains the weight valués of relationships of each hidden layer neuron with the

output neuron. The output layer containg oreuron in which the weighted sum of
its inputs i s cal cubwalueidthereaymeternined zy’' s ¢
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2.2. Considered modifications of the ANN

Under tte study, the followingmodifications of the neural networsomputing
Chézy' s roughness coefficient were cons

1) Application of two hidden layers of neurons;

2) Application of three hidden layers of neurons;

3) Use of a dropout algorithm for training neural networks by randomly dropping
units duringtraining to prevent their cadaptation [27];

4) Apart fromthe sigmoid (logistic) activation function (3fe use of other
artificial neuron transfer functions (activation functions$jyperbolic tangent (tanh)
and rectifying activation function (ReLYRectified Linear Unit) [29].

Having the sam&-shape, the hyperbolic tangent activation function (tanh) is very
similar to the sigmoid (logistic) function (3).

The equation for tanh is:

0i 6 G — p 5)

Its first derivative is:
" p Oi . (6)

Compared to the sigmoid function, the hyperbolic tangent activation function
produces a more rapid rise in result values [15, 16, 28].

The RelLUfunction is the most commonly used activation function in deep
learning models. The function returns 0 if it receives any negative input, but for any
positive valud it returns that value back. The equation for ReLU is:

o~ mi 7
Ol {Rhi = (7
The RelLU first derivative is:
. mi 7
n i 3
o' phi T 8)

The sigmoid and hyperbolic tangent activation functions cannot be used in
networks with many layers due tbe vanishing gradient problem. The rectified
linear activation function overcomes the vanishing gradient problem inhering,
allowing models to learn faster and perform better [29].

3. Materials and methods

The training and testing of the considered nieneswork options were carried out
using the actual hydfmorphological and hydrological data related to the channel
section on the Dnieper River (downstream of Kyiv), the Desnha River section near
Chernihiv, and the Pripyat River section near the townuwivl The chosen river
sites are characterized by a straight earthen channel with a simplesectesal
shape and calm flow (the Froude numberg<<). The limits of change of
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hydrological and hydranorphological parameters are the following [22]: thetew
dischargel = 4 8. 8 =+%s;3he Average flom velocity O0F6= 0. 336 =+
0.968 m/s whereo is the crossectional area of the flow @n the water surface
slope’Y= 0. 000036 =+ O0.0001@; 1t.h0e -+av6e.r2a gne, ftl
flowwidhé = 122.0 =+ 611.0 m; t he EMarmOniOrRg r+c
0.045 (s/Mf3) ; the identified (obsebwed)7.®héz
43.7 (n¥¥s). The input data is summarised in Table 1.

Table 1 Input data used in the training and testing of the considerel network
options

Rivers, channel 7 Hydrol?glcal apd hydranorphological pa}rameters:

. 0 0 o] v € 0
sections s | @ | m | m) YQ0? (sim?) | (m7s)

657.4 | 1956 |575| 3.4 | 0.046 | 0.045 | 27.0
1123 | 2403 |586| 41| 0.054 | 0.040 | 31.4
3665 | 3787 |611| 6.2 | 0.079 | 0.031 | 43.7
Dnieper, downstreang 1763 | 2858 | 595| 4.8 | 0.063 | 0.036 | 35.6
of Kyiv (testing) 2601 | 3320 | 604| 55| 0.071 | 0.033 | 39.7
188 | 501.8 | 125| 40| 0.036 | 0.041 | 31.1
Desna, Chernihiv 249.4 | 580 |129| 45| 0.040 | 0.040 | 32.2
(training) 403.7 | 742.4 | 135| 55| 0.046 | 0.039 | 34.2
4975 | 826.3 | 138| 6.0 | 0.049 | 0.038 | 35.1

Dnieper, downstrean
of Kyiv (training)

Desna, Chernihiv

: 321.2 | 660.3 | 132| 5.0 0.043 0.039 33.3
(testing)

48.8 122 | 122| 1.0 0.16 0.032 31.6
89 1954 | 130| 1.5 0.128 0.033 32.9

Pripyat, Turiv

(training)

2486 | 437.3 | 146| 3.0 | 0.087 | 0.034 | 35.1
Pripyat, Turiv 136,3 273 | 136| 2.0 | 0.109 | 0.033 | 33.8
(testing) 189.7 | 353.8 [ 142| 25| 0.097 | 0.034 | 345

Training data samples consisted of normalized values of the characteristics
obtained with uniform linear interpolation in the vicinity of the observed values of
parametersNumerical data were converted in such a way as to obtain their model
values varyingn the range between 0 and2R2]. The test cases observed values
were not included in the training samples.

The Python objeepriented programming environment [23, 24, 30] was applied
to build and train the considered options of the alkeunetwork. The software
implementation of the computational algorithms is given in [31].

The weight coefficients of the conside®NN options were adjusted on a series
of real case examples abha valuesin such a way as to achieve a reduction in
theerror between the predicted (computédpnd observed (referenag) estimates
of Chézy’ <oeficienid fihe eefeence® values were calculated on
actual data (Table 1) according to the
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The initial values of the weight coefficients were set randomly, close toAdero.
each iteration step (learning epoch), at the ANN entrance, training examples were
input and the neural network tpuits were computedihe obtained results were
further compared with the reference values with error estimdtorghe neurons of
each hidden layer, the network error was calculakbéd obtained error values were
used to recalculate weight coefficiertscording to the inverse error propagation
algorithm [14, 23, 24]Then, the transition to the next learning epoch was performed.
When the required number of epochs was fulfilled, or the computational error
amounted to an acceptable value, the algorithsst@pped.

The testing of the considered ANIgtions was carried out according to the actual
data of observations (Table 1), which were not used in the network training. The
testing procedure consisted of a comparison of the actual (observed, gaugad)
computed (predicted) water discharges:

0 6 td YT, (10)

whereb i s the predicted (computed using th

To assess the forecast (predictive) skill of the camsitl ANNoptions, the Nash
Sutcliffe model efficiency coefficientNSB was used [32]:

6°Yop Pt F (11)
h

where0 {, 0 ; are observed and predicted water discharges for a river channel

sectionQQ php; O is the mean of the observed dischanges

4. Results

In generalamulti-layerdirect propagationeural network or computi ng t
coefficient within the model (1) and (2) works as folloWhe input layer receives
the predictorswhw values and transmits them without conversion to the next

layer of neurons using the weight matrid 0 h'Q pkhQ pha
containing the weht values)  of inputs for all hidden layer neurons, whéres

the number of artificial neurons in the hidden layére hidden layer containing
neurons each of which computes a weighted sum B ®it0 ,Q pTD(_
relating to its inpt data,conducts this sum value through the activation function
W "Oi , and transmits thebtained value to the next layer, elthe weight

matrix o 0 h'Q plah™Q p contains the value of the weight of

connections of each neuron of the previously received layer with the original neuron,
where, is the total number of layers of a multilayer ANN. For a neural network with
two hidden layers, T; with three hidden laysr, . The output layer contains
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c h

"Oi to

t

he
,Q p.

wei ghted

sum

The results of using different options of a multilayer neural network of direct

propagat.i

on for

cal cul at i rcagmpuihp dadgl ' s

framework according to equations (1) and (2) are given in Tables 2, 3, and 4.

Table 2 Results of uisig different options fothe number of hidden layers and
neurons with the sigmoid activation functidearning factor is 0.002

The number of: Activation The number | Duration of 5

hidden| neurons function of learning | calculations*, o

layers | & epochs sec m/s
1 4 100 <1 34.1149
2 4 100 <1 34.1151
2 8 . . 49 <1 34.1166
2 16 ST'gnlol'd’ 24 <1 34.1166
3 4 100 ~1 34.1157
3 8 47 <2 34.1166
3 16 18 <2 34.1170

*The duration of computing is conditional; it depends ondtle mp ut e r

equi pment

Table 3 Results of using different options for the number of hidden layers, neurons,
and the different activation functions (learning factor is 0.002)

'!'he number of: Activation The nurr_lber Duratiqn of 5

hidden neurons function of learning | calculations*, m1’2}s

layers a epochs sec
1 4 Sigmoid] =1 100 <1 34.1149
2 8 Sigmoid] =1 49 <1 34.1166
2 8 Sigmoid] =2 47 <1 34.1165
2 8 Sigmoidf =5 45 <1 34.1168
2 8 Sigmoid] =10 48 <1 34.1168
2 8 Sigmoid] =11 48 <1 34.1166
2 8 Sigmoid] =12 48 <1 34.1164
3 8 Sigmoid] =1 47 <2 34.1166
3 8 Sigmoid] =2 43 <2 34.1168
3 8 Sigmoidf =5 38 <2 34.1169
3 8 Sigmoidf =10 38 <2 34.1193
2 8 tanh 49 <1 = 0
3 8 tanh 47 <2 = 0
2 8 RelLU 49 <1 0
3 8 RelLU 47 <2 0

*The duration of computing is conditional;

Table 2 shows the results of usitmg consideredeural networloptions for the
number of hidden layers and neurons with the sigmoid activation functdte 3
gives the results of usirige different considere@iNN options including the number
of hidden layers, neurons, and the different activation functioagnoid with
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Table 4.
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B values, hyperbolic

The reguésnt  ( t

Table 4 Results of using a dropout algorithm for training tdo@sidered ANNs by
randomly dropping units during training

The number of: The number| -
hidden| neurons Dropping unitsn hidden layers: of learning 01/2’
layers | & epochs m/s
1 4 not applied 100 34.1149
1 8 applied 155 31.3485
1 16 applied 125 33.3661
not applied 49 34.1166
5 8 applied, but separately for each layer 53 30.1830
applied, same for all layers 53 30.7412
applied, but only for the first hidden layé 45 34.1177
not applied 24 34.1166
5 16 applied, but separately feach layer 25 31.1932
applied, same for all layers 25 31.4216
applied, but only for the first hidden layé 21 34.1187
not applied 47 34.1166
3 8 applied, but separately for each layer 60 31.2421
applied, same for all layers 55 31.2433
applied, but only for the first hidden layg 43 34.1168
not applied 18 34.1170
3 16 applied, but separately for each layer 30 33.9920
applied, same for all layers 18 33.8473
applied, but only for the first hidden layg 16 34.1140

For all theconsidered ANNs (Table 4), the sigmoid activation function (3) was
applied. The learning factor was 0.002.

5. Discussion

Analysing the results, it can be emphasised that the stahgtpatbolic tangent
(tanh) and rectifying ReLU) activation functios agpeared to be irrelevant for
approximating theC h é eogfficient according to the computing model of (1) and
(2). In this case, additional settings and modifications are needed to use these
functions to obtain the desired results when calculatingQheé z y

coefficient. This task may be the aim of future research.

roughn

The increase in the number of hidden layers and neurons contributes to the fact
that the neural network within the model of (1) and (2) learns faster (the number of
learning epochtends to decrease). However, this practically did not affect the results
the Chézy coefficient
To approximatehe C h é myghness coefficient functich "Qwho , @ N

of

EFfTYRS | o n

computing.

RY [22], it may be enough to use the fully connecdN of
direct propagation with one hidden layer and a sigmoid logistic activation function.
In particular, in this case studthe NaskSutcliffe model efficiency coefficient
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(NSB varied between 0.9@.98. It can signify the forecast (predictive) skilltbe
ANN is quite high.

In turn, the relative prediction erro® (%) of forecasting water discharges
varied between 0:23.9%depending on rivers and river channel sections (Table 1),
where:

0O

tpmmp (12)

whered and0 arethe observed and predicted values of water dischatgesy

also indicate the high performance of the ANN of direct propagation with one hidden

|l ayer and a sigmoid Il ogistic activati (
roughness coefficient as an integral empirical characteristic of hydraulic resistance

to open flows in river channels [21].

In addition, in applying the sigmoidactivation function, the accuracy of
forecasting the Chézy c o e thdrelative predictiov al u e
errorsO (%):

[

8 tpmimpb (13)

8¢

O

whered is the average observeiddntified valueandd is the average predicted
valueofChézy' s coefficient

When using the sigmoid logistic activation function, the relative prediction errors
of forecastingthe Ghzy coef fici ent v a358% dependang i e d
on the considered ANN optionEhereby, the answer to the question of whether we
need to develop a more sophisticated multilayer artificial neural network to compute
Chézy’' s r oug h aydbstke nexd/eeh gplyingithe computing model
of6 "Qoho ,o N ShAYM ,o N RY [22],itis recommended to use the
ANN options of direct propagation with one or two hidden layers and a sigmoid
activation functionMore important in thi€ase may be the formation of a qualitative
set of training data.

6. Conclusions

Under the studyto explore the necessity of developimgore sophisticated
multilayer artificial neur al thefellowmo r k st
modifications of the neuralcomputing were considered and analysed:
(1) Application of two hidden layers of neurons; (2) Application of three hidden
layers of neurons; (3) Use of a dropout algorithm for training neural networks by
randomly dropping units during training to prevent theiadaptation; (4) Apart

from the sigmad (logistic) activation function)the use of other artificial neuron
transfer functions (activation functions)hyperbolic tangent (tanh) and rectifying
activation function (ReLU- Rectified Linear Unit).The training and testing of the
considered neurahetwork options were carried out using the actual hydro
morphological and hydrological data related to the channel section on the Dnieper
River (downstream of Kyiv), the Desna River section near Chernihiv, and the Pripyat
River section near Turiv.
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Thetes results confirm the acceptability
roughness coefficient using the ANN of direct propagation with one hidden layer
and a sigmoid logistic activation function. The formation of a qualitative set of
training data, as ell as data arrangement and choosing a relevant computing model
based on empirical knowledge, as revealed, are among more actual issues than
creating more sophisticated neural networks.
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c.l. msudgjody, r.J. uwbjWwodedh ddz
yd ftlstc’ B dz0 M&@aBRH 20 dz’BNOC Olstsh Otetso O h sk ydzO dzj:
tsB Y fizj Qasz % y' * dEsO N steflsC sl ?

G dzSIsOWT Y 4 HI HEMPOHHI MepeXi € OfAHI €ew 3 H
obnacTten M AKMUX O06BYUMCNEHDb. Mopsapg 3 rnmo6éok.
BMUKOPUCTOBY T LOCMSY THpAB YMBaHWHVI HH He i pOHHI MepeXi
BUPIi WeHHA 3aBjaHb, Ae pocnNi AHUKY [AOBOAUTbBLC
pLaHWUX i Bi ACYTHiIi anropumtmum abo cneuyuunmdi 4HI H

Y cTtartTi po3rnAagaeceTbahmM@ipd BLHIAMHHEE IMEPEH HIbX
MOXYTb 3acTocoOoOBYyBaTuca aNn1a ob6UymcneHHA Koedpi
HeMnpPpOHHOT MepexXi yacTO NOYMHaAaeTbCcHda 3 oO0paHOT
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npunxoBaHNM wapowm He|7|p0HHa MepeXa €E, TA@AKWUXHO

MOXe pfaTu XO0pouwi pesynbTtTaTtu. Mpu HeobXi AHO
36i nbwyBaTMucaA4a. 3a3BuYalhi BUKOPUCTOBYWTbCSA 4f
TakKoX MOXYTHb 3acTocoByBaTucs+ pi 3HI Py HK Ui
pocnivmmow pi 6HO po3pob6GANATKM O6i NbW CKAaAgHYy He.
obuynmcneHbp Koedi Ui eHTa wWopcTKOCTI We 3

B pamMmkax npoBegeHOro AOCANi AXeHHA O6GYyno pos
Moaundgi kKauyi i HEMWNPOHHOTI Mepexi, AK a o6uyucn

(1)sacTocyBaHHSA ABOX NPUXOBaAaHWUX Wapi B HeNPOHI
Wwapi B HelNnpoHIi B; drdp@ida nBIOPOI P MY T &HIMMA HaBYaHHSA H
WAaXo0M BUNAaAKOBOINO CKMAAHHA OAWMWHWUBL nNi g 4ya
afgantauimMm ;cu(damoimmiol ( NOT i C T-VBYMHKOOI P)U CATYaHHKHLUAT Ti K
by HKHriilnep6oni yHoro TaHrednca (tanh) i BUNPSA

HaBuyaHHA Ta TecTyBaHHSA PpPO3TNAHYTWUX Bapi aH
OpUCTaHHAM ENapPKATOWIHOHI Ui X4 HIMiXg proa i A PONOTi YH K
na Ha pivyi OHi npo (HMX4Yye 3a Tedview Knes
Kn Mpun’a9Tb nob6bnmsy M. Typi B. Ana nob6byna
TOCOBAHOpPI EH'TOBTRAH®E EceprawemageHOAT pRwaR o n .
yneTaTtun nokas3ylwTb, wo AnNA ob6BYMCNEeHHSA KO
JoctTaTtTHi M BukopumucrtoBysaTtunu WHM npamMor o nouwuyg
CUT MOT AHOKW @MYHKUI e akTwusBauyii. PopmMy BaBHSA
TakoX opraHisauia gaHux i BMGIi p BignoBi fHO
eMni PUYHMX 3 HaHHSAX, € B LbOMYy BUNAagKy OAHI
CTBOpPEHHSA O6i AbW CKAAaAHUX HEWPOHHWUX Mepex.

sdzt yso ' diydesxou@:i ;aukr yweia L iHielppokHoHeidpi mi e HT  LWe
nopi B;Hisopoutaa 1 I O PIVPTMMX O B a HMMi0 Awaljy; Keap.d H u
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3MicT WMaTepiani B, Wo HanpasnawTbCSHa [0 peagj
HayKD@XHI YHOMG i pHBK D

KoxHa HaykoBa cTaTTsd NOBWMUHHa MaTwuw BCTynN,
a TakKoX aHoTaui OHE NMAsoUBB OMaeRIaMVK Pai A@bK 010
aHrni mcobkomw) .

Mi arotToBkKka cTaTTi 3A4i AICHWETbLCHA B TEKCTOBOI
3 BUKOpMcTaHHam wpudty Ti mEs oNamialRman@mma n,C
nonamMm 2,0 cM, 33&DaKMHIOM OpBOMIypoM cTOpi HOK 17

Yci Qopmynum wmMawTb 6yMathTypea 6 paHi B pepgakToOpi

| nocTpagna@oB' 93 KOBOT ULFMBPK HNUXKOBY GEi €EHT
MOWTBEpPEBMUYBAIMMBpPA L &HY yi HKnapamMeTpum CTOpPi HK
3 nNoR2gM@yn ciMepeni K nNi T elpeapeK/HMNARA EOMLEIPIES/K O 0 MO |
(abo T pyaeHTCB/ACITOEMPA HC b K O MY A @ BB &OBMNISOTBI i) A HO [0 MIi XH
caHpapotTqgyopMneHHSH Hay k o ARAX (Anmesicenn iPgyehaldgiial
Association) stylesma nb HM M €N WCKOIVA Y4 ekpirHoud ncoTcamT/itaiH b Yy

Hanpuki HUi ctTaTtTi HaBOAUTbCHA KOPOTK-a [SJOBI
BuUUle noBar & oi MaBBROPiIi B, HaAaYyKOBWUMN CcTyniHb, BUY
ni gpos3spainy (kKaapeigipm) oa@b wTmmiaHi 8H i KOXHOT O
K prad, K OHT ak T Hmil), ORGEDIR.boH, e

O6oB' A3KOBO CnNi g Ha@BaemTpEePEXKKIPOMIHYMiBerpas aof

Yci npeagcTaBneHi B pepakxKkui o pykonucwu n [
peueH3yBaHHA Bi ANOBiIi OHUMM Gaxi BUAMMK 3a npc
peLuLeH3eHTI B MeHWa 3a BCTaHOBANeHWW nopir, py

3mMicT cTaTTi Ta fAKicwyb (W&xpwLdachK o6 @ ODe @
MOBamMMu) nepernapapdbbpAVNKDRPPEX TBPAMABI JaNnbHIi
AKIi CTb ctTartTi HecyTb aBToOpMu MaTepiany. 1N
pegakuyi nHOro xapakTepy 6e3 3roagm aBToOpa.

Po3 pgion pHuiga S KeoT Bi gbHyeac e H a ctTaTtT4a, BUW3HAa
Y3TOAXKYEDBHOBHNUM pefgakTopom Ob6valiovywniB ag il ¢
wopgo nyo6nikayuii mMaTepiangbi puBratle pepgakuiw

EnekTpoHmBOi ppip@i@asnna oOPOPMNEHHMI TBb BUMOT
B | HT e pH ehttp://wwvaesjaqumal.mia SKUWiA cmMmcTemMaTMUYHO OHO

36i PHWKKOBMUX aR @ a&U H p e gHcar aalaempivoiea ®nmm o T e K
Ykpai mBl . BepH,aHgaCc b @ il DI Il HCTUTYTY Tenekommyt
i Hbopmaui WHOT O npocTtopy HAH YkpailHwnu http:
Al AnNbA@@TK=ANTI Kai 60 HEATE ROBWIRAYWHL HB e pE@WMgiEAFHN L T B a
i apxi htp:Mibrarygkmuba.edu.ua/node/883
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